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PREFACE

Approvimately one-quarter of a4 century has elapsed since concen
trated androgenic extracts were first prepared from testicular tissuc
Dunng this time the structure of 1 number of androgens has been
clueidated and their total synthesis aclueved A great deal of the
oretical information has now been documented and the androgens
have become defimtne mportant thcrapcutic agents It has been
our intention to bring 2l{ this information together in one volume so
that the student (medieal and graduate) the chmenn and the re
serch worker can quickly get 2 rounded picture of all phases of the
subject matter ranging from the biochemistry of androgenic com
pounds to their sigmificance 1n chnical megicme  Tor those mdiniduals
who desire a more precise knowledge of the sterods a detailed section
1s included which deals with steroid nomenclture  This 15 coupled
with a section in the appendix which hists the structural formulac of
each sterord mentioned in the text and tables  Thus arrangement we
Tope should highten the burden of the student and guide the chmician
with the least trauma through this olten confusing subject

The early studies of the 1solation of androgens from tissues and
unne are now chssical works  Most of the detuls are included
this bool. not only because of their bearing on the charictenzation of
certamn androgenic compounds but becuse some of the histoncal as
pects are of considerable interest

We hope that our book will be of particular value to men of medt
cme both the general practitioner and the speaialist  Androgens by

virtue of their dierse roles n normal physiology must be dercd
m many medical spectalties  fhe intermist the chimeal endocrinolo
gist the pediatncian the urologist the gynecologist the

and the oncologust are constantly confronted with problé‘ms mvolving
androgens and androgen therapy  The theoretical and practical as
pects are herein documented

The summary of the literature on unnary androgen and 17 heto
steroid excretion mcluding nterpretations should serve as an aid for
both diagnosis and prognosis  Ths 1s perhaps the most complete and
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vi PREFACE

systematic summary asatlable  And for those individuals who do not
have ready access to all the literature we have mcluded 1n the appen
dices the detailed directions for the preparation of unnary extracts
suttable for analysts together with detaled directions for the biological
and chemical assays

The hterature on androgens 1s enormous and we cannot claim that
wvery report 1s heremn described digested and documented Every
effort has been made to consult as many of the papers as possible and
we hope that at least a partial success was acheved

Many friends and colleagues graciously assisted us 1n many phases
of the work and 1t 15 with deep pleasure that we record our indebted
ness Drs Irene T Khine Annabelle M Miller Sara Schiller Betty
L Rubin Hans Hischmann Kenneth Savard and Erwimn Schwenk
kindly read parts of the manuseript and made helpful suggestions
Special thanks are due Mrs R I Dorfman and Miss Phyllis Galanto
for their enormous efforts 1n typing and cheching the manuscript as
well as 1n reading proof and doing the infimte number of chores that
must be taken care of m the publishing of a book We are akso grate
ful to Miss Frances Callaghan for assistance i typing a considerable
portion of the manusenpt  Dr Bapay bbranan of the Worcester
State Hospital gave freely of his hnowledge and tme so that the
references could be accurate We thank hum for this help but remind
the reader that inaccuracies of hiterature citation as 1s true of all errors
and omussions of pertinent facts are not itentional and are solely the
responsiility of the authors

Ravex I Dorraan

REGINALD A SureLEY
January 1956



FOREWORD

In this volume Dr Dorfman and Dr Slupley have provided endo
crmologists with the hind of exposition of their subject that has been
sought for many years  So vast has become the ficld of endocninology
that no single book or author can hope to consider adequately its
many faceted aspects Those who do attempt this task succeed only
m furmishing us with cursory summanes of the subject or volumes in
which some areas are gnen relative overemphasis and others are
shghted—usually in proportion to the authors or authors pamcular
interests Thus we must the for P
constderations of rclatively dehmited areas by authors who possess
extensive experience and competence m those areas In the present
mstance Dr Dorfman and Dr Shipley have brought their shlls and
knowledge to a th h d of the and hormones

The androgemic hormones more commonly but less accurately
known as the male sex hormones are now known to have functions
other than the stimulation of such structures as the secondary sex
charactenstics of the male orgamsm  The female too shares i the
beneficial effects provided by this hormone or hormenes since 1t has
become more and more evident that important aspects of protem
anabolism 1n both sexes are regulited by ndrogenic substances In
as much as the protems have far reaching importance n essentnlly

all phases of physiol 1t 15 app that tt gh regard
for the factors contro]lmg therr dnsposmon should have our nterest
and Today our pret of the nature of the andro

genic substances and the role they play 1 the spectrum of physiologic
mechamsms has been the product of studies molving biological or
game and synthetic chemistry physiology brctenology enzymology

cytology and climcal medicme Each of these has contnbuted 1ts
measure to the proper appreciation of the important function played
by the androgens 1n shmulating regulating and modifying a multitude
of mechamsms 1mportant to the phystologic economy

This emphasis on the extra sevual sphere of mmportance of the an
drogens by no means belittles the role such substances play 1n provid
v



v FOREWORD

g for sexual normality Indeed the eusting evidence suggests that
not only normal function of the male accessory organs of reproduction
but alse the production of male gametes depend upon an adequate
level of androgen  Such 1 far reachmg sigmificance 1s not applicable
to the female but even 1 her case we have reason to believe that
Iibrdo 15 influenced matemally by androgenic hormone Thus the evt
dence mounts and md that these sub are of importance
1 perpetuating the species not only by assuring the advent of new
orgamsms but also by providing for the development of those organ
1sms to at least the 1ge of reproduction when they are ready to begm
the cycle again

The far reaching sigmficance of androgemc function deserves the
land of careful and thorough consideration that has been accorded the
subject by Dr Dorfman and Dr Slupley The reader of this book 1s
certam to obtain from 1t a fuller and clearer picture of the nature and
function of the androgentc hormones

Wanren O Nersov
Rochefeller Institute
January 1956
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Report of the Discussions

Report of the Dusawenens -
saence and the saientific attitude was not only undesirable,
but 1mpossible

“Thus conflict of views led to considerable discussion of the
term reason  The speaker from U S A expressed his con
cern that the Conference should even appear to disparage the
place of reason n hfe and education  Right reason  was their
shield agamnst vague emol lism, antr 11 Iism and
such excesses as are called to mmd by the Naz: phrase

thinking with the blood  This timely protest gave nse to a
more philosophical, though desultory, discussion of reason,
atlater sessions A French member warmly agreed that reason
was i 1is true sense the mark of man, autonomous and divinely
created to whom God had given, in St Thomas phrase
the digmty of being a cause (la digmte de cause) We must
distinguish  the Conference agreed between this sense of
reason and the sense 1n which 1t was applied to the purely
intellectual eJement in man unnaturally divorced from the
rest of Ius personality Was not this, roughly speaking, the
dsfference between Pascal and Descartes” Human reason
1n 1ts best sense was a very different thing from the hard over
logreal rationalism of the Marxst for whom even history was
subject to a single ngid interpretation ths led to propaganda
tolerance and persecutson We needed to regain a sense of

the mystery of lustory  That lower kind of reason, saxd the
French speaker could be compared to a lemon squeezer
1t crushes the 1deas that are fed to 1t and then throws them
away

The educational bearwng of these reflections was thoroughly
discussed 1n the second half of the Conference, but before we
had come to the end of the first half, mention of the alleged
wtolerance among scientific rationahists led to some discussion
of tolerance and hence of religlon a subject which had not
appeared prominently m most of the papers submutted The
debate about reason had been carried on mostly by Western
delegates but now Indian members expressed their views
Tolerance was only too clearly a virtue which most men
needed to learn, but tolerance tended by easy steps towards
apathy and how far should we tolerate intolerance? No
answer was found to this famihar conundrum An Indian
speaker maintained that tolerance was not enough tolerance
too often implied condescension, but the tolerance worth

16




Report of the Duscussions

having combined apprectation of the other pomt of view with
a deep conviction of one s own

There was clearly suspicion of religion among some mem
bers One speaker sketched an 1deal community with a class
of leaders at its head Pleading for the qualities of chanty
sympathy and self sacnfice he surprised some of us by saymg
that for his highest class he would have no rehgion at all
History showed that religion had been generally a divisive
force If some religion was thought necessary for the two less
cultured classes of the State 1t must not be held blindly or 1t
was bound to become fanatical and intolerant

One of the Western delegates wondered why religion should
be subject to this distrust m an Eastern philosopher’s mind
He would have thought, on the contrary that India 1s per
haps the first place in the world where philosophy 15 the least
separable from reliious sources That 15 at least what
Western thought looks for 1n India nowadays religious philo
sophy fit for umting mpumerable souls rather than for dis
umting them and setting them agamst cach other Would
not the East fail in 1ts mission 1f; on the contrary 1t tended to
dissociate rehigion from philosophy?

The Chawrman then suggested that a misunderstanding
had perhaps slipped into the debate We must not he sad
confuse religion and fanatiasm The most justified warnmgs
aganst intolerance do not apply to rebgious thought when
1t 15 constdered as an element of hife and spint The delegates
agreed with hum that one must disunguish religion whose
mfluence may be of great tmportance 1n the hie of ideas and
fanaticism which gives nise to war among munds, if not among
nations

The educational part of our Symposium broadly speakung
turned on two topics the impact on education of (aj science
especially 1 the West (b) democracy especially in the East
The discussion opened with a commentary by the Amenican
speaker on his paper already crrculated and his speech formed
a suitable transiion from the more general subject to the
more speaalized He reiterated the danger, 1n his view of a

fhight from reason  But he realized too the danger of edu
cation if the approach werctoongdly rationalisic The U 5.4
had many practical problems to solve and perhaps there was
a nisk that education should become preoccupied with

17



Report of the Discussions

process and unduly suspicious of ‘absolutes  Two schools
of thought about education could be distinguished along
these lines Further examination of the philosophic foundations
of these schools might discover basic agreements between them
and provide the foundations for the resotution of thesr practical
differences The speaker from the US A pomted out that
another aspect of Amencan thought, namely, the principle
of tolerance of opposed philosophuc positions was important
as a basis both for the avoidance of practical confhicts and the
discovery of theoretic agreements
Subsequent speakers were divided on this 1ssue of the place
of science and the scientific approach i education An Eastern
member deplored science entirely as far as he could see, ity
math uses 1 the modern world were either industrial or milt
tarisuc and both were regrettable Others came to the de
fence of stience 1t was absurd to regard 1t as purely utilitaman
the adeal of knowledge for 1ts own sake could be predicated
of the scientist as well as of the humanist Nor was 1t farr to
say that the influence of science 1n education was bound to be
matenahstic This may have been so at the end of the nine-
teenth century but, since 1900 there were many mdications
eg, mn the philosophy of Bergson that conscious logical
reason no longer held 1ts old supremacy 1 man s personality,
even 1n the eyes of scientists
These considerations led other members to make a special
plea for the of phlosophy with the of
science at the unversity stage, but 1t must be real ptulosophy,
taught by philosophers, not expounded in books called
Histortes of Philosophy ~ which only made students think
they understood philosophy when they had merely studied
the hves of philosophers The Turkish speaker pointed out
that there are two sorts of philosophical teachings 2 cinema
tographic view of doctrines, which leads to scepticism, and
a conception of the evolution of human thought through
mpr and exp which 15 but the
history of problems and 1s never prejudicial
e Conference 1n general concurred with the American
speaker when he claimed that the educator must do two things
(a) tramn the spectalist for s work (b) (even more important)
tramnspecialist and non spectalistalike to be thoughtful atizens
At a later session the English member mntroduced a plea

18
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for humamsm was not this the approach required an ap
proach which was more than the mere smparting of a mere
techmque, but at the same fme was Jore concrete than
mistruction 11 phtlosoph 1 The h * were
not sumply an alternative course of study to scence as they
were too often regarded in English schools the humanmues
were part of every man s birthright But much depended on
the quahity of the teacher and here perhaps the West might
learn from the East with its deep tradihional reverence for the
persanahty of the wise teacher Science teachers today were
too often content to commumcate a tcchmque the humanist
d s whole p Ity § ed wag
not mere Vague emoton xt led to sts own Lind of knowledge
Jess caleulable and exact than scientific hnowledge, but for
most men even more Unportant
The Lgyptian speaker would interpret humamsm m an
other sense  the whole of the moral and mnteflectual prinaiples
which govern man as an mdwvidual or as a member of a
Its a human nh which has been formed
throughout the ages and amid the various cvilizations Bt 1s
neither purely Eastern nor purely Western 1t 15 only mter
nattonal There should be estabhshed a complete scale of
these mnternational values which ought o be relimiously res
pected and observed everywhere Otherwise a society of
nations would not be of much avail Let us beware also of
certamn national values which incline to prevail over nter
national values Yt s to be feared that & domineenng national
55t would not yield 1ts place to wmternanonahsm
The abave résumé will give some 1dea of the disjointed but
lively discussion an the question what part was to be played
by saence in modern education Some concrete guestions
were also asked by one or two Western members and an
swered by onc of the Indan professors He agreed that the
unnersity system m India was too much at the mercy of
exarmnations for this reason he would fihe to sce some part
af the umuemty course {e ¢ general lectures on philosophy
for not tested by examination He thought
that the hughest standards in the unnersity were prevented
from bang attamed owing to the economie value attached
to & degree Asked whether in India assnthe West thesuper
10t educttion ganed by the young graduate ssolated him
oo
1 '




Report of the Discussions

from his family arcle, he replied that thus certamnly was a
danger 1n India where the faruly circle was more ntegral to
society than 1t was 1 the West Questioned about the Hindu
view of lustory he ad d that any philosophy which
regarded tune as unreal could not attach much importance
to the study of history but this was not his own view on the
matter

The second topic which took up most of the trme remaining
to the Conference, was the impact of democracy on educa
won particularly 1n India The question had already been
raised at an earlier session whether the new democracy
was really capable of absorbing and profiting by the higher

! p d by the tes A European dele
gate had been asked 1n view of a remark made mn his paper,
whether he thought that the great majority 1n any country
were  doomed to exclusion from the benefits of higher
education He replied that he certainly would not say that
but added candidly that he believed that 1t would be a long
time before the new masses could be effectively linked to
what was an ancient and anstocratic traditton of culture A
simlar attitude received some support from a later contn
bution by an Indian speaker His sketch of an ideal commu
nity with 1ts three classes was strongly remmmuscent of Plato, a
fact 1n 1tself indicative of a hnk between East and West, and
he had a somewhat Platome fear of democracy A man, he
sard was only fully man in proportion as he could rise to
appreciation of the higher values there were mevitably many
who had nether the desire nor the power to nse were they
1n reality very different from animals® This view could hardly
be taken as typical of the Conference as a whole, but 1t was
a salutary warning against the facile idealism which sometimes
accompamnies the champions of democratic education At any
rate 1t was pointed out by another speaker from the East 1f
unversities did not discriminate among their applicants, they
would soon cease to be unnerstues 1n the true sense and
become degree getting machmes A third Eastern speaker
pleaded for more attention ta the imagination and aesthetic
qualities of the child 1n the early stages of education Con
centration on the intellectual abilities which enable a youth
to pass exammnations was one sided and would lead to 1n
tellectual arrogance

20
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An Indian speaker, formerly a professor of philosophy, now
1 the service of the Mimstry of Education of India 1n his
address followed the lines of his circulated paper sctence had
brought to mankind new contacts between nations on a wide
scale In respect of space and time, the world was more nearly
a umty than ever before Cultural unity must be fostered to
match 1t We must create a common 1deologrcal background
not only for the educated few but for the mass of men That
men s opimons could be shaped and ginded was only too appar
ent from the effects of mass propaganda for propaganda
democracy must substitute education Umversities were not
solely a matter of higher education on them largely depended
the supply and quality of teachers for the schools and without
devoted teachers no system, however well orginzed, could
flounish or become the basis of the umversities

‘There were obstacles to true democracy which only educa
tion could remove the myth of racial supenonty the nationa
list presentation of istory We hved 1 an age of revolutions,
these were bound to come and only educauon, acting as
mediator between tradition and experniment, could prepare
men for revolution without violence and bloodshed The first
effects of education 1n an immature democracy mght be to
1solate the young student from his home traditions and to
givelim asit were twostandards But the educational process
once started, must press on until the student had attained an
ntegrated outloock only by the cultural integration of the
ndividual student could we achieve an integrated soctety and
at length an integrated world

Mr Thomas speaking for Unesco assured the Conference
that much of what was to be recommended had already been
undertaken by Unesco An enquiry was being conducted into

the teaching of philosophy and he was glad to find the Con
ference suggestng a closer association between phulosophy and
saience at the university level Morcover Unesco was soon
to pubhsh a history of the scientific and cultural develop-
ment of mankind which mght go far to mect Professor
Rabir s plea for anintegration of thought between the nattons
The above account of our discussions 13 designed to cover
only what was said 1t the conference table It will be seen
from the Appendix that some members contributed learned
and llununaung papers eg, Professors Glasenapp and
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Ulken which had been read with profit by all members of the
symposium, but did not lend th lves to general d

GENERAL CONCLUSIONS

It will be evident from the foregoing resume of our discussions
that they were grouped round individual papers already
arculated, and each contributor was then asked to amplify
Ius point of view at the conference table Speakers were free
to develop therr thoughts as they wished and were not asked
to provide answers to specific questions Nevertheless a number
of conclusions emerged though they were not expressed 1n
the form of unamimous or majonty resolutions

Together with the basic document there had been circu
lated an Addendum entitled Some cructal questions !
The Conference could not have had the time to answer all
these questions, but the Addendum printed 1n the Appen
dix may serve as a frame 1n which to embody our conclustons
‘What follows was 1n substance read to the Conference at ats
last meeting and general agreement was given to 1ts publi
cation This series of questions in the Addendum did not
emphasize the divergence between East and West but was
constructed with the assumption that, on the broad issues
about the concept of man, his nature and his education,
members might not indeed be unammous but their differences
would not correspond to the division between East and West
So 1ndeed 1t turned out at the Conference 1tself Within the
first few sesstons 1t had become a truism to say that the
conventional distinction between the active West and the
contemplative East was fallacious There were divergences
which followed an East West division and they appear mn this
expression of our views, but 1t would give a wrong perspective
to allow undue promunence to such divergences although

they will be noted in their place (References are made to the
sections of the Addendum )

Section 1 The relattonshup between rehigion and the spintual and
ethacal Iife It was generally agreed that 1n India religion was

18ee Appe dix!
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more truly the basis of ethics and philosophy than 1t was in
the West where many books on ethics have been written with
no reference to rehigion at all, but though this apphes to
India, 1t 15 not true of other parts of the East, eg China
Both Eastern and Western members expressed the fear of
religion as a divisive influence better no religion than one
that was fanatical and ntolerant

Section 2 Man s pouer to master nature by technology Here the
Conference was divided but not according to an East West
division Many realized the deademng effect of a machine

age on the soul of man, and the damage done to education 1f
1t was reduced to the mere communicauon of a scientific
techmque But 1t was claimed by representatives from the
West and India alike that science had brought health and Life
1self to thousands and must not be undervalued Nevertheless,
of 1t were true that screntfic reason had enabled man to
master the world, there were signs that 1t might enslave man
himself and this was too lugh a pnice to pay for any conquest
of nature

This conclusion 1s closely linked with the issue ramsed n
Section 3 The limuts to be assigned to the porer of the wntellect
smtellectual learning and the cultwatton of the whole man  Here
there was agreement even among those who set a high value
on reason that the intellectual element was only one part of
man s nature and some feeling that, particularly 1n the West
1t was tending to usurp excessine authonty Members agreed
1n a plea for educaung the imagination and the spint as well
as the mind (here aesthetic values would play a wvital part
see Seclion 4) Most members of the Conference felt that only
thus could a students mund be integrated and without in
n of the mndividual there could be no integration of a

o

5 Conceptions of education and the 1dea of equality the
haton of alln cultural life From the eathest stages educa
son should emphasize the digmry of the individual whatever
« social status the Gandhian conception of basic education
ould be developed Natonahst tendencies i education

; i the teaching of history, which assumed the

—



Reports of the Discussions

superionty of one race over another, were to be umversally
discouraged One speaker with 2 measure of agreement from
others asserted that even so 1t would mewitably be a long
tume before the mass of men could be linked to an old tradition
of anstocratic culture

Section 6 What part can national and iniernational institutions play
wa new humamsm ? Humanism of some lind was a basic
element 1n all true education providing a counter weight to
excessive technology in the West and in the East fortifymng
an outlook that might become unduly vague and other worldly
Educational nstitutions both in East and West and interna
uonal organizations could play an mmportant part mn this
matter The East might supply new classics as required
for the new humanism

Section 6 The zalue of patriotism and the danger of nationalism

There was general concurrence 1n stressing the evil of agres

sive 1 but even | must begin by bemng
what one speaker called patrrotic humanism  The young
must begin with thexr own country and their own language

It was a contemptuous attitude to other peoples rather than
a pride 1n one s own that was 1jurious

Section 8 Tolerance 'While recogmizing tolerance as a virtue
which the world still needed tolearn, the Conference was alive
to the dangers of a tolerance which was hardly to be distn
guished from apathy tolerance with conviction, and without
condescension, was the only effective kind

Section g Time and etermty On this topic, members really were
divided, and nothing approaching a conclusion was reached
To the Western mind time was a reality and history a study
of basic importance To some Eastern thinkers though not
to all, ime was an unreality and hence history was a subject
of little importance although this did not represent the views
of Islam which had produced notable historians

Section 10 The 1mporiance of a philosophy of human labour Mem
bers were 1n agreement with one speaker (see the section on
work 1 Mr Beguin s paper) that work today, owing to techm
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cal devices, was losing 1ts old respected place m man’s hie
T rediscover an ethic of work was a primary task for philoso
phers woday

Seciton 12 The education of the full kuman bewng and the trammag
of the specualist After full and vaned discussion, the Conference
agreed that while specralists were more than ever necessary
m the modern world a specialized traimng was often no
at all § lists and non specralists alike should
study the humamu:s as part of therr full cducatxon as men
m parncular, philosophy should be smparied 1n lectures and
classes (preferably not for examimnaton) to all students of
sctence The philosopher could learn from the scientst, but
could also show the scientist some hmitations of seience

These views rep some ) of the 8§y

b4 of the diffe b East and Wr.st On that
parucular subject the Couference was bmadly agreed that

1 Thediflerence hasb din popular thought

2 The East was by no means synon) mous with India

3 Certan differences due to geography chimate, st , must
always reman and could not be changed

Enen 3o, the typical aifitudes of Eastern and VWestern man
are products of evolution and 1 the process of tme could
be modsficd by cultural contacts

5 Such contacts are now possible on 2 scale unknown before
and should be encouraged by every means avatlable

We take hope from the reflecton that wars and world
conflicts have not 1nsen from differences of cavihizavon such
asare represented by Eastand West, butbetween theunemy
lized and fanatical mimonties within a single avihzauon It
was to ehiminate such unenalized minonties by means of
education that East and West might co-operate

-

=]

RECOMMENDATIONS

That contact between East and West should be encouriged
by a senes of conferences held both i Eastern and \\ estern
centres to be ded by groups rep 7 phy,
scrence rts and educaton
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That suitable books should be produced for use 1n schools and
umversities, both 1n East and West, giving an account of
the teaching of the ‘ Prophets and leaders of rehgious and
phulosophical thought In this connexion the Conference
noted with satisfaction the attempt made by leading educa
tionusts, especially the British for the study of the ethical
philosophical and rehgious classics of the world (The
document on the subject was circulated to the members of
the Conference by the courtesy of the Chairman )

That the classics of the East should be better known 1 the
‘West than they are at present, and that to this end Unesco
should estabhish a commuttee to choosesuch classies and to
supervise therr publication

That the tcachmg of scence should at all stages be more
closely d with the hing of p

That education espeaially in 1ts early stages should give more
scope to devel of the ton and aesthetic
sensibilities of children

That history as taught in schools should be re onentated
away from a nationalist outlook, and that the publication
of historical textbooks should be supervised by joint com
mittees representing different nationalities

That the work already undertaken by Unesco in the educa
tional field, such as providing information on different
nauonal types of educaton and establishing a panel of
experts avarlable for advice on the subject, should be further
encouraged
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b
HE Mavurawa AspuL havam Azap
Minister of Education of India

Friends,!

On behalf of the Government of India and on my own
behalf I have great pleasure in welcoming you all to this
Symposium

Unesco has, since its inception, been orgamzing seminars

discussion groups and symposia for considering various prob

lems that affect the relations of nations and countnes and for
creating better understanding through the exchange of hnow

ledge and experience 1n many fields This Sympostum 1s con

cerned with an even more fundamental wssue Today, philoso-
phers of Fast and West have met to discuss the concept of man
himself Who can deny that this 1ssue 13 the basic one of the
modern age and on its satisfactory solution depends the future
of man I am therefore specially happy to welcome you here
to this ancient land of philosophers and scers I earnestly hope
that the spinit of India with 1ts Jong traditions of wisdom and
sptntuality will anspare all your deliberations

1

In the last 6,000 years or more the human being has travelled
over a vast region from his early beginnings m pnimiuve
society This persod has seen man overcome many hidden
obstacles and mecet the challenge of inanimate nature and the
ammmate world In spite of all the vicissitudes which man has
had to face dunng this period, there has, on the whole been
continuous and steady progress mn wresting from nature some
of her greatest secrets Vel after verl has been torn asunder

1Thi speech was delirered o Hindi.
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from the lndden face of nature and secrets that are stll un
known are yielding to his quest
While man s tnumphant progress in unveiling the face of
nature has been steady and continuous can we say with equal
fid that he has ded 1n hing the lineaments
of hus own self® Can we say that after 6,000 years of quest of
the real, man today sees himself as he essentally 1s? I think
you will agree that we have to make a sad confession m this
matter The mirror that man has fashioned reflects all aspects
of the world but not s own 1nner seif We have to admut that
man has not yet been able to form a clear picture of his own
nature The secrets of the umverse are clearer to him than the
secrets of the self For some g 000 years or more, philosophers
have again and agamn asked what 15 man, whence does he
come and whither does he go? The questions stll remam
largely unanswered It 1s obvious that man cannot achieve 2
satisfactory solution of the problems of the individual, society,
nations and international relations till he knows clearly the
nature of his own self and determines what the place of man
15 10 the vastness of the umverse
The basic 1ssue before you 1s the consideration of this prob
lem You have met to discuss the concept of man as 1t has
been enunciated by thinkers in the East and the West I
would at the very beginning ke to emphasize that mn speak
ng of the East and the West, we are thinking only of certamn
special features 1n the thought of these regions This cannot
and does not mean that there are not large areas of common
and agreed ground Man all over the world has adopted
methods of and thought The human
reason 1s one and 1dentical Human feelings are largely similar
The human will operate 1 more or less the same manner 1n
similar situations everywhere It 1s therefore natural that the
human s way of looking at mself and the world 15 largely
common 1n different parts of the world His attitudes
towards the unknown mystenes of existence are lso largely
sumlar The Grecks who looked with admiration and awe
upon the peaks of Olympus shared the same feelings as the
Indians who meditated 1n the valleys of the Himalayas and
locked upon their eternal snows
In spite of large areas of agreement, human minds 1n differ
ent regions of the world have adopted a different approach
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to some of their common problems Even where the approach
has not been different, there has been a tendency to place a
different empl on the diffi aspects of prob
lems and common solutions No two situations are exactly
alike It was inevitable that people in different regions should
pay greater attention to different aspects of common problems
It 15 on account of such differences in emphasis that we des
cribe a particular mode of thought as characteristic of a
particular nation or region It 1s from this point of view that
I'will try to formulate what are the differences that distingush
the East from the West I think you will all agree that even
where the soluttons are similar 1n pattern and outhine there
are differences 1n shade and colour which justfy us 1n calling
some of the solutions Eastern and others Western

There are, as I have saxd many points in common between
the views of philosophers in the East and the West but the
emphasts 1s different 1n India Greece and China as strikes us
from the very beginning of recorded history In India, the
emphasis of philosophy has on the whole been on the inner
expenence of man Philosophers here have sought to under
stand man s 1nner nature and in this pursuit have gone beyond
the regions of sense 1ntellect and even reason and sought to
assert the identity of man with a deep hidden reality In
Greece the plulosopher has been d mainly 1n under
standing the nature of the world outstde He has sought to
determine the place of man 1n the outer world His view has
therefore been on the whole more extrovert than in India In
China, on the other hand philosophers have not worned
about the 1nner nature of man nor about external nature but
have concentrated on the study of man in relation to hus fellows
Th:sc differences i onientation h:nc exerted a profound

on later d T losophy in each of these

regrons We find therefore that there are stnking differences
i therr respective cancepts of man

The Greeks approached the concept of man from an external
pont of view Hence we find that from the earhiest times
Greck philosophy devotes far greater towhatmandoes
rather than to what man s It 1s true that some of the carlier
Greek philosophers thought of man as essenually a spinitual
entity, and we find that this 1s perhaps the prevailing mode of
thought till the ttme of Plato With the advent of Anistotle
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there began however, a new orentation 1n which the atten
tion 1s diverted from the 1dea of man to man s activities 1n the
world here and now Under the mfluence of Anstotle who
defined man as a ratwonal ammal philosophy became more
positive In course of ime this positive empirical and scientt
fic attitude became the prevailing chimate of thought 1n the
West Rationabty disungmshes man from other amimals, and
1t 1s through the exercise of rationality that he has advanced
far beyond his early animal onigin Nevertheless, he remains
essentially and fundamentally a progressive ammal Rarely
has this thought been expressed so beautifully as by the Ger
man philosopher Riehl While he admuts that man has des
cended from the ammal, he points out that he has now
reached a stage where he must look above and not below He
18 the only amimal that stands erect and can continue to do so
only 1f hus look 1s upward God 1s the goal towards which man
must strive 1f he 1s to retain his present stature

It s true that the mfluence of Chrstianity and the persist
ence of the Platonic tradition remamed a powerful element
1 European thought Thus we find that the scholastics 1n the
medieval ages were at times more theologians than philoso
phers Even in the modern period there 1s a strong rehgious
1dealistic strain 1n European thought Since the beginmng of
the modern age this strain has however steadily yielded
place to a philosophical outlook d d by the pts of
science The triumphant progress of science began mn the
seventeenth century and increased man s power over nature
The success of science dazzled the Western mind and induced
a farth 1n 1ts unfailing efficacy The West sought to apply the
concepts and methods of science 1n all fields of human ex
perience and treat man also as an object among other UbJCCLS
In course of ime a matenalistic and scientific temper became
the persasive outlook of the West We find a culmmation of
this development in the nineteenth and the twentieth centuries
Darwin sought to establish that man 1s descended from ammals
while Marx argued that his mentality 1s largely the resultant
of his matenal environment Freud 1n the twentieth century
went a step further and taught that not only 1s man descended
from ammals but his mentahty retamns even today traces of
his ammal ongin

As opposed to ths conception of manasa progressive amimal,
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« find 1n the East a completely different concept of mn

tee East has from the very begimmng emphasized man’s

3 \ e pl of the mner reality

“man gave nse to the philosophv of Vedanta 1n India and

7 i Arabia This spintual concept of man has deeply

uenced the mentality of man throughout the Fast and 15

ot unknown even 1n the West According to this outlook we

annot understand the essence of man if we regard him as only

matenal entity The real nature of man can be understood

v1f we concerve of him as an emanation of God There was

1 Eastern philosophy a strong pantheistic strain In different

aals of Indian philosophy, all things are regarded as ex

~  of Gods bemng but even then man belongs to a

* category For he 1s the highest mamfestation of God s
seing In the words of the Gita (AI  18)

Thou art the Tinperishadle, the Supreme (o be sealted
Thou art the ultimate resting place of the uruerse
Thou art the undying guardian of the eternal law
Thot art the Primal Person

: 7 we find that according to the Sufis, man s a wave of
boundless sea that 1s God He 15 a ray of the Sun that s
5d Man can regard himsell as different from the Eternal
eing only so long as his wision 1s clonded by the ewil of
gnorance Once there is enligh all these d
¢ and man recogmzes himself as a moment n the
. of the eternal
‘The concept of man which the East has framed regards him
1s not merely an amimal supenor to all carthly creatures but
essentially different in nature Man 1s not first among equals
1t has a bemng which is higher than that of any other creature
13 not only a progressive ammal but reveals i his being
¢ liheaments of God Himself In fact hus nature 15 so high
ind elevated that nothing higher s concenable to human
cason In the words of the Chhandogya Upanishad (5 4)

That 15 Reality That vs Atman (Soul) That art thou
v doctrine has also been beauufully expressed i Arabic
fan erqfa nafsahn fagad arafa rabboka

1 whe Lnows bimsdf knows God.
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The same principle, when further developed, gives nse to the
sdea that man 15 not an 1solated indivadual but contains 1n
himself the entire unverse In the words of the Gita (XI 7)

Here today bekold the whole unnerse moving and unmoting and uhat
euer else thou desirest to see O Gudakesa (Arjung), all umified tn My
body

A Sufi poet has expressed the same concept mn the Arabic
verse

W atahsab annaka jarmun saghr
Vi a fika antave alemun okbaru *

It will be readsly agreed that there can be ho higher concept
of man God marks the highest Iimit of human thought By
dentufying man with God, the Eastern concept of man
elevates lum to godhead Man has therefore no other goal but
to re establish s sdentity with God He thus becomes superior
to the entire creation

11

We hase till now discussed the concept of man from the point
of view of the philosophies 1n the East and the West We now
wish to review briefly what religion has to say on the question
If we consider the attitude of Judaism and Christiamty, we
find a clear statement in the Old Testament that God created
man 1o His own 1mage From this it would follow that man
shares 1n the attributes of God A strong clement of spiritual
mysticism has charactenized the attitude of Chnistiamity and
has acted as a check to the predomunance of extreme material
1stic tendencies

In Islam we find traces of the mnfluence of the same outlook
In fact the horan has gone a step further 1n 1ts exaltation of
man The horan proclaims that not only 1s man created 1n
the image of God but is His regent on earth In speaking of the
creation of Adam, God says (2 29)

Inm jaelun fil arde khalifat?®

1 Thouthi k tth tihoa rtasmallbody th K owet tthats u e grat  than tbe
phys Lw 1di 1t oed nih
2Twmntta  tmy ey ath
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b
HFE MAura~a AspuL havas Azan
Mimster of Fdueation of India

Frends,t

On behalf of the Government of India and on my own
behalf T have great pleasurc 1n welcomng you all to this
S)’mpo*mm

Unesco has, since 1ts nception, been organizing semminars
discussion groups and symposia for considenng vanous prob
fems that affect the relations of nations and countries and for
Creating better und ding through the exct of know
ledge and expencnce in many fields This Symposium 1s con
cemed with an even more fundamental 1ssue Today, philoso-
Phers of East and West have met to discuss the concept of man
himself Who can deny that this ssue 15 the basic one of the
modem age and on s satisfactory solution depends the future
of man I'am therefore specially happy 10 welcome you here
to this ancient land of philosophers and secrs I carnestly hope
that the spint of Tndua with 1ts long traditions of wisdom and
spintuality wait inspire all your deliberations

1

T the last 6 pog
Over a yagt

society Thys
abstacley ang
anmate worf,
had to face ¢
tantunuoys

Yearsor more the human besng has travelied
Tegion from hus early begmmings in pnmitne
Penod has seen man overcome many hidden
meet the challenge of inanimate nature and the
d In spite of all the vicistudes which man has
uting this period there has, on the whole been
of b nd steady progress n wresting from nature some

S greatest secrers Vel after veil has been torn asundef

—_—
T 70wt waa delivered ta Yoo,
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from the hidden face of nature and secrets that are still 1
known are yielding to his quest
While man’s trrumpt progress 1n ling the face
nature has been steady and continuous, can we say with eq
confidence that he has succeeded 1n unveiling the lineam
of his own self? Can we say that after 6,000 years of ques
the real man today sees himself as he essentially 1s? I th
you wil! agree that we have to make a sad confession 1n
matter The mirror that man has fashioned reflects all asp
of the world but not lus own mner self We have to admt t
man has not yet been able to form a clear picture of his ¢
nature The secrets of the universe are clearer to him than
secrets of the self For some g 000 years or more philosopl
have agan and again asked what 1s man whence do
come and whither does he go? The questions still re
largely unanswered It 1s obvious that man cannot achie
satisfactory solution of the problems of the individual soct
nations and 1nternational relations till he knows clearly
nature of s own self and determunes what the place of 1
1s 1n the vastness of the universe
The basic 1ssue before you 13 the consideration of this p
lem You have met to discuss the concept of man as 1t
been enunciated by thinkers m the East and the We
would at the very beginning, hike to emphasize that in sp
1ng of the East and the West, we are thinking only of ce
special features 1n the thought of these regions This ca
and does not mean that there are not large areas of com
and agreed ground Man all over the world has ado
common methods of reasoning and thought The hu
reason 1s on¢ and 1dentical Human feelings are largely s1
The human will operate 1n more or less the same mann
stmular situations everywhere It 1s therefore natural tha
human s way of looking at himself and the world 15 lax
common 1in different parts of the world His atti
towards the unknown mystenes of existence are also la
simlar The Greeks who looked with admiration and
upon the peaks of Olympus shared the same feelings a
Indians who meditated n the valleys of the Himalayas
looked upon therr eternal snows
In spute of large areas of agreement, human minds 1n d
ent regions of the world have adopted a different app
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to some of their common problems Even where the approach
has not heen different, there hns been a tendency to place a

pt on the d aspects of prob
lems and No two are exactly
alike It was inevitable that people 1n different regions should
pay greater to diffe aspects of problems

It 15 on account of such differences in emphass that we des
cnbe a particular mode of thought as characternsic of a
particular nation or region It 1s from this point of view that
Twill try to fc late what are the dife ey that distingush
the East from the West I think you will all agree that even
where the solutions are similar i pattern and outline there
are differences 1n shade and colour which justify us in calling
some of the solutions Eastern and others Western
There are, as I have said, miny points 1n common between
the views of philosophers 1n the East and the West but the
emphasis 1s different 1n India, Greece and China as strikes us
from the very beginming of recorded history In India the
emphasis of phllOSDphy has on the whole been on the inner
of man Philosophers here have sought to under
stand man snner nature and 1n this purswit have gone beyond
the regions of sense mtellect and even reason and sought to
assert the identity of man with a deep hidden reahity In
Grecce, the philosopher has been interested mainly in under
standing the nature of the world outside He has sought to
determine the place of man in the outer world His view has
therefore been on the whole more extrovert thanin India In
Chinn, on the other hand philosophers have not worned
about the mner nature of man nor about external nature but
have concentrated on the study of man in relation to husfellows
Thcsc differences 1n onentation have c'(:ncd a profound
on later dexelof of philosophy 1n each of these
regions We find thereflore that there are stnhang differences
i their respectine concepts of man
The Greeks approached the concept of man from 1n external
pomnt of view Hence we find that from the earhiest times
Greel philosophy devotes fargreater attention towhat mandoes
rather than to whatmanis It s true that some of the earlier
Greek philosophers thought of man s essentally a spintual
entity, and we find that this s perhaps the prevahing mode of
thought ull the time of Plato With the advent of Anstotle,
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from the hidden face of nature and secrets that are sull un
known are yielding to his quest

While man’s tnumphant progress m unveiling the face of
nature has been steady and continuous can we say with equal

fid that he has ded 1n ling the

of hus own self? Can we say that after 6 oo years of quest of
the real man today sees himself as he essentially 1s? I think
you will agree that we have to make a sad confession in this
matter The murror that man has fashioned reflects all aspects
of the world but not his own mner self We have to admt that
man has not yet been able to form a clear prcture of his own
nature The secrets of the universe are clearer to him than the
secrets of the self For some 3 000 years or more, philosophers
have again and again asked what 1s man whence does he
come and whither does he go® The questons still remam
largely unanswered It 1s obvious that man cannot achieve 2
satisfactory solution of the problems of the indnidual society
nations and international relations till he knows clearly the
nature of his own self and determines what the place of man
15 1n the vastness of the umverse

The basic 1ssue before you 15 the consideration of this prob
lem You have met to discuss the concept of man as 1t has
been enunciated by thinkers 1n the East and the West I
would at the very beginming like to emphasize that 1n speak
g of the East and the West, we are thinking only of certain
special features 1n the thought of these regons This cannot
and does not mean that there are not large areas of common
and agreed ground Man all over the world has adopted

methods of r g and thought The human

reason 1s one and 1dentical Human feelings are largely stmular
The human will operate 1n more or less the same manner in
stmular situations everywhere It 1s therefore natural that the
human s way of looking at himself and the world 1s largely
common n different parts of the world His attitudes
towards the unknown mysteries of existence are also largely
simutlar The Greeks who looked with admiration and awe
upon the peaks of Olympus shared the same feelings as the
Indians who meditated 1n the valleys of the Himalayas and
looked upon their eternal snows

In spute of large areas of agreement human minds in differ
ent regions of the world have adopted a different approach
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we find 1n the East 2 completely different concept of man
The East has from the very begmming emphasized man s
wntrmnsic spintuality The contemplation of the mner reality
of man gave nse to the philosophy of Vedanta 1n India and
Sufism 1n Arabia This spintual concept of man has deeply

d the ity of man through the East and 13
not unknown even 1n the West According to this outlook we
cannot understand the essence of man1f we regard him as only
a matenal entity The real nature of man can be understood
only 1f we concerve of hum as an emanation of God There was
1 Eastern philosophy a strong pantheistic strain In different
schools of Indian philosophy, all things are regarded as ex
pressions of God s being but even then man belongs to a
special category For he 1s the highest manifestation of God s
being In the words of the Gita (XI  18)

Thou art the Imperishable the Supreme to be realized
Thou art the ullimate resting place of the unwerse,
Thou art the undying guardian of the eternal law
Thou art the Primal Person

Similarly we find that according to the Sufis man 1s a wave of
the boundless sea that 1s God He 1s a ray of the Sun that 1s
God Man can regard hamself as different from the Lternal
Being only so long as huis vision 15 clouded by the ewil of
1gnorance Once there 1s enligh ll these d
dissolve and man recognizes hiumself as a moment 1 the
being of the eternal

The concept of man which the East has framed regards him
as not merely an animal superior to all carthly creatures but
as essentially different i nature Man 1s not first among equals
but has a being which 1s higher than that of any other creature
He 15 not only a progressive ammal but reveals in hus being
the lincaments of God Himself In fact his nature 1s so high
and clevated that nothung higher 15 concenable to human
reason In the words of the Chhandogya Upamishad (9 4)

That 1s Reality That as Atraan (Soul) That art thou
This doctrine has also been beautfully expressed 1n Arabic
Van arafa nafsaha fagad arafa rabbohu !

TH whotnow humeetf tnows God.
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there began however a new omentation in which the atten
tion 15 diverted from the 1dea of man to man s activities in the
world here and now Under the influence of Arnstotle who
defined man as a rational antmal philosophy became more
positve In course of ume, ths positive, empirical and scienty
fic attitude became the prevailing chimate of thought mn the
West Ratonahty distinguishes man from other ammals, and
1t 15 through the excraise of rationality that he has advanced
far beyond his early ammal ongin  Nevertheless, he remams
essentrally and fundamentally a progressive ammal Rarely
has this thought been expressed so beautifully as by the Ger
man philosopher Riehl While he admits that man has des
cended from the ammal he pomnts out that he has now
reached a stage where he must Jook above and not below He
15 the only amimal that stands erect and can continue to do so
only 1f hus look 15 upward God 15 the goal towards which man
must strive 1f he 1s to retain his present stature

It 15 true that the mfluence of Chnisuamty and the persist
ence of the Platonic tradition remamed a powerful element
m European thought Thus we find that the scholastics 1n the
medieval ages were at times more theologians than philoso
phers Even in the modern period, there 15 a strong religious
1dealistic stramn i European thought Since the beginning of
the modern age this strain has however, steadily yiclded
place to a philosophical outlook d d by the pts of
science The triumphant progress of science began n the
seventeenth century and mncreased man s power over nature
The success of science dazzled the Western mind and induced
a faith 1n 1ts unfailing efficacy The West sought to apply the
concepts and methods of science 1 all fields of human ex-
penence and treat man also as an object among other objects
In course of tme a matenalistic and screntific temper became
the pervasive outlook of the West We find a culmination of
this development in the nineteenth and the twentieth centurses
Darwn sought to establish that man 15 descended from anmmals
while Marx argued that lus mentality 1s largely the resultant
of his material environment Freud 1n the twenticth century
went a step further and taught that not only 1s man descended
from ammmals but his mentality retains even today traces of
his ammal ongin

As opposed to this conception of man asa progressn e animal
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we find 1n the East 2 completely different concept of man
The East has from the very begmning emphasized mans
ntrnsic sprrituahty  The contemplation of the inner reality
of man gave nse to the philosophy of Vedanta in India and
Sufism 1n Arabia This spiritual concept of man has deeply

fl d the hity of man tk } the East and 13
not unknown even 1n the West According to this outlook, we
cannot understand the essence of man 1f we regard him as only
a material entity The real nature of man can be understood
only if we concerve of hum as an emanation of God There was
1n Eastern philosophy a strong pantheistic strain In different
schools of Indian philosophy, all things are regarded as ex
pressions of God s bewng but even then man belongs to a
special category For he is the Inghest mamfestation of God’s
beng In the words of the Gita (XI 18)

Thou art the Impenishable the Supreme to be realteed
Thou art the ultimate resting place of the umrerse
Thou art the undying guardian of the etemal lup
Thou art the Primal Person

Similarly we find that according to the Sufis, man 1y a wave of
the boundless sea that 15 God He 1s 2 ray of the Sun that 13
God Man can regard humself as different from the Eternal
Being only so Jong as hus vision 1s clouded by the evil of
1gnorance Once there 13 t all these d
dissolve and man recogmzes himself as a moment 1 the
bang of the cternal

The concept of man which the East has framed regards lim
as not merely an ammal supenior to all earthly reatures but
as essentially different in nature Man s not first 2monz equals
but has a being which 1s higher than that of any othep creatuse
He 15 not only a progressive ammal but reyealy 1 Bus being
the Lincaments of God Himself In fact his napyy, 1 30 high
and clevated that nothing tugher 1s concen apy! e

\)
scason In the words of the Chhindogya Upann;.atg &um;n

That ts Reality That s Atman (Soul) That art thpy

This doctrine has also been beauufully Presed 1 Arabic
Afan arafa rafsahu faqad arafa rabbaku ¢

1130 wh knows himself tnows Cod.



Opemng Sessron

The same principle, when further developed, gives nise to the
1dea that man 1s not an isolated individual but contatns 1n
himself the entire unwverse In the words of the Gita (XI 7)

Here today behold the whole unierse moving and unmoving and what
ever else thoy destrest to see O Gudakesa (Arjuna), all umfied 1 My
body

A Sufi poet has expressed the same concept 1n the Arabic
verse

Watahsab annaka jarmun saghr
Wa fika antave alemun akbary *

It will be readily agreed that there can be no higher concept
of man God marks the highest limit of human thought By
wdentifying man with God, the Eastern concept of man
elevates him to godhead Man has therefore no other goal but
to re estabhish hisidentity with God He thus becomes superior
to the entire creation

11

We have till now discussed the concept of man from the point
of view of the phulosophies 1n the East and the West We now
wish to review briefly what religion has to say on the question
If we consider the attitude of Judaism and Christnanity, we
find a clear statement in the Old Testament that God created
man m His own 1mage From this 1t would follow that man
shares 1n the attnbutes of God A strong element of spimtual
mysticism has charactenzed the atutude of Chnisiamity and
has acted as a check to the predominance of extreme material
istic tendencies

In Islam we find traces of the mfluence of the same outlook
In fact the horan has gone a step further 1n 1ts exaltation of
man The horan proclaims that not only 1s man created m
the image of God but 1s His regent on earth In speaking of the
creation of Adam God says (2 29)

Trm gaelun fil arde khabfat?

1 Thou ttunk st that thou 1t wmall body thouk owestt tthatk wn m gr fe than the
pbyi alw M ¢ tuned thee
31w tto ¢temywiceroy n i,
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This 1dea of the viceroyalty of man profoundly influenced the
Arab philosophers Two things may be noted in this connec
tion Asregent of God on earth man has an immedrate affinity
with Hum This also makes man superior to all creation and
makes him master not only of animal hife but also of the forces of
nature tsell The horan proclaims agam and again (XIII 45)

Whatever 13 on the easth or in the heavens has been mede subject
to man

It 15 generally recogmzed that Anstotle deeply influenced
most of the Arab philosophers but even 1n their interpretation
of Anstotle, they show clear indications of the influence of the
wdea of man s viceroyalty of God Avicenna (Ibn Sina) and
Averroes (Ibn Rushd) are metaphysically Anstoteltans but
therr spinttual onentation 1n [slam makes them recognize that
since man shares in God s attnibutes there 1s no limut to the
heights which he can attamn in both knowledge and power
Mushm scholastics Ithe Al Ghazzali ar Razi ar Raghib
Ispaham and others have further elaborated this idea 1n
their vartous philosophical writings

We must however, admit that while the conception of man
m both Vedanta and Sufism gives lim a lofty status, neither
of these philosophies can escipe the charge that if, on the one
hand they set no hmit to human capacity they, on the other
hand 1mply an element of fatahsm that circumscnbes man s
power The explanation of this paradox s to be found 1n their
concept of the relation of man to God Since man s an emana
von of divimity whateer man does 1s ulimately God s downg
whatever happens 1s due to the will of God From this st 1s but
another step to think of man as a mere toy 1n the hands of fate

It has been saud that while the concepts of Vedanta and
Sufism 1n thar pure form have been responsible for some of
the highest spiritual attainments of man they hue to some
extent acted as an impediment to human progress on the
seculrr plane Emphasis on the umity of man with God made
society relatnely mmgensitive to human suffening  as such
suffering was regarded as mere illusion We find  therefore
that Lastern socicties have often been indifferent to the
remoral of the causes of social malase This explains why some
modern thinkers are sceling for 2 formulation of the philoso-
phy of Vedanta without 1ts fatalism

35



Opemng Session

There 1s a similar paradox m the Western concept of man
A philosophy of matenalism would, prima fane seem to
1ndicate a determimst outlook on hife Since the law of causahity
reigns throughout the matenal world the same Iaw would
tend to hold 1 the field of human action This tendency cul
minates 1 the psychological theories of the Behaviounsts
The Western mind however asserted itself against such a
deterministic concept and exhibited an energy of spint whach
has rarely been equalled and perhaps never surpassed

One of the main tasks of the present Symposium should be
to examine how we can combine these two concepts which
have so profoundly influenced both philosophy and rehgious
outlook 1n the East and the West The Eastern conception of
man s status 1f combimed with the Western concept of pro
gress would open out to man the possibility of infimite advance
without the nisks implicat 1n the misuse of science It may
also 1ndicate a way out of the fatalism which otherwise seems
to follow from the Eastern conception of man s identity with
God The Lastern conception of mans status 15 not only
consistent with the progress of Western science but i fact
offers an Thgble expl of how fic progress 15
possible If man were merely a developed ammal, there would
be a limit to his advancement If, however he shares in God s
nfinity, there can be no limut to the progress he can achieve
Science can then march from trnumph to tnumph and solve
many of the niddles which trouble man even to this day

There 1s a further reason why a synthesis of the Eastern and
the Western concepts of man 1s of the greatest importance to
man s future Sctence 1n atself 1s neutral Its discovenes can
be used equally to heal and to kill It depends upon the out
look and mentality of the user whether science will be used
to create a new heaven on earth or to destroy the world 1n a
common conflagration If we think of man as only a progress
1ve ammal there 15 nothing to prevent his using science for
furthening interests based on the passions he shares 1n common
with anmmals If however we think of him as an emanation
of God he can use science only for furthering God s purposes,
that 1s the achievement of peace on earth and goodwll to all
men
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III

I have tred to indicate that the Eastern and Western concepts
of man are 1 some ways complementary If the one has
} d the mtnnsic llence of his being the other has
laud stress on the progress he has achieved and can achieve
through his own efforts If the one has stressed the spintual
elements in his nature the other has pointed out that spintual
excellence must also have a requisite physical basis Ifin spite
of differences 1n emphass, the Western and the Eastern con
cepts of man can be reconciled there 13 no reason why the
philosophy of education in these two regrons should not also
be fitted mto a wider philosophy of education for the world
In both the East and the West the prevalent systems of
education have given nisc to vanous paradoxes The East puts
a disproportionate emphasis on indvidual sahation Man
sought knowledge as a means to his own redemption The
Eastern mode of thought with its preoccupation with mdivid
ual salvation has at times paid 1nadequate attention to socral
welfare and progress In the West, on the contrary, there has
been a greater emphasis on the need for socal progress In fact
considerations of social welfare have at umes led to the growth
of totalitanan socicties n which the individual has been
suppressed Today when Last and West have been brought
nearer one another through the operations of seience 1t 1s
necessary that the bias whether in favour of the individual
or of society should be rectified and a system of education
evolved which will gnve due regard to both individual and
social values
Herein hies the importance of education in the modern
world Expenence has sho“n that education can pmfoundly

affect the devel of duals and through
of societses If the indvadual 15 not an ntegrated pcrsonnht)
society cannot be har The fi of n

the modern world 1s thercfore to build up integrated indinid
uals 1n an integrated society and the concept of both the
East and the West must contribute to such development
Before 1 conclude there 1s one other problem to which 1
would hke to drw your attention The question often arses
whether education 1s a means or an end I would say that on
the whole the West has looked upon education as a means
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while the East has looked upon 1t as an end If education 1s
regarded as a means, the question anses what 1s the end for
whichitis ameans The West has often regarded social welfare
as the end, but social welfare 15 a concept which can be mnter

preted 1n cifferent ways In any case, the tendency to regard
education as a means leads to some dimmution 1n the value of
education 1 am inclined to think that the Eastern concept
shows a truer understanding of 1ts real nature By regarding
education as an end 1n 1itself we recognize knowledge to be one
of the ulumate values I do not think that any Western philo

sopher would deny the importance of knowledge but 1ts value
cannot be fully 1ppreciated unless education 15 recogmzed as
an end 1n 1self Further such recogniton would rase the
status of man From this point of view also 1 am inclined to
think that we should look upon education as an end rather
than as a mere means to some external good

v

To sum up In the Eastern concept, man as an emanation of
God shares n His infimte attributes and 1s capable of achieving
mastery over the entire creation In the Western concept, man
15 no doubt an amimal but there 15 no limt to the progress that
he can achieve in the matenal field His screntific achievements
are visible proof of his superiority over the rest of creation
and have given him domnation over the sky sea and earth
Wemay therefore say that Western practce has substantiated
the claim which Eastern theory has made 1n respect of man
Since however, the Western concept has not emphasized the
spinitual origin of man his trrumphs i the scienufic field have
themselves become a source of danger to lus survival If there
fore the achievements of Western science can be utiized 1n
the Eastern spint of man s affimty with God, science would
become an mnstrument not of destruction but for the establish-
ment of human prospenity, peace and progress

I hope this Symposium of philosophers from East and West
will succeed 1n reconciling the concept of man as a spintual
entity with the concept of man as capable of infinite matenal
progress and thus help in the realization of the hangdom of
God on earth
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Ir a future storian 1s asked to describe the central feature
of our age, he will not refer to the social and economic
upheavals, the wars and catastrophes which fill the headlines
of our newspapers but will point to the growing unity of man
kind WWhether we like 1t or not we live mn one world and re
quire to be ed dtoa s of human
purpose and destiny Peace 1s the mam objecuve of nations
1 the East and 1 the West Peace 1s not the mere absence of
war 1t 1s the development of a strong fellow feeling of frater
nal appreciation of other people s :deas and values Distine
tions of a physical character dimimish 1n 1mportance as the
appreciation of the sigmficance of the inner hfe of man
mncreases

It 1s a happy augury that this conference 1s organized by
Unesco which is the specialized agency of the United Nauons
charged with the task of p g mutual und, g and
ntellectual solidanty Here we are assembled, rcprcscntauvcs
of the East as well as of the West, to join hands 1n the great
work of building bridges between peoples on the plane of
mind and spint There 1s much we have to learn from the
peoples of the West and there 1s also a little which the West
may learn from us This 1s possible only if we approach our
task 1in a spint of humihty and teachableness

Our Prime Mimister Jawaharlal Nehru made a confession
some time ago that he was  a queer muxture of East and West
out of place everywhere and at home nowhere  We must
learn to be out of place nowhere and at home everywhere

Mankind c1n realize this unity only by a scrupulous apprass
al of" the 1dens and ideals of hfe underlying different cvili
zattons and by the devel of a world ve, 1n
which the different cxpcnmcnu of human hfe fall mto ther
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places The general mpression that the whole spirttual and
material background of the East 1s so different from that of
the West that neither can ever understand the other, 1s wrong

There are no fundamental differences m ultimate values,
though there are sigmificant differences of emphasis The
fundamentals of human expenence, the data for philosophcal
reflection are everywhere the same—the transitormess of
things the play of chance, the emotions of love and hate of
fear and jealousy, anxiety to overcome the corruptiblity of
things Regarding these, there 15 nerther East nor West The
two developed appreciably simular views m regard to the
nature of reality, the concept of mind and the theory ofknow

ledge The causes which have split up the map of the world
do not indreate so profound a division of mind and spinit as
may be found 1n the members of the same famuily or 1n two
atizens of the same count;

The world 15 unified physically but 1s mentally divided We
all hive whether of the East or of the West 1n what has been
called the contemporary uproar It 15 our task to produce
normal balanced individuals in whom the inner and the outer
Iife are reconciled When we reach difficult places when we
face hard probl which seem formidable, we get back to
first principles and raise the question of the ulumate postu
lates of thought and hfe

II

Today, when reference 1s made to East West relations often
we do not have 1n mind the Onent and the Ocaident Asia and
Europe, but the pohtical East and the pohtical West of
Europe When Chnistiamty was the prevalent rehigion of
Europe the Roman Catholic and the Protestant forms re
presented the West while the Greek Church and the Russian
Orthodox Church represented the East Even today imn the
elections to the Secunty Council, the seat allotted to Eastern
Europe 1s being contested by Greece and Byelo Russia The
split between the Communst East and the Democratic West
18 a spht within the Western world

The pedigree of Communism can be traced to Plato, the
New Testament, the Levellers of Cromwell s day, Ricardo,
Adam Smuth, Hegel, Feuerbach Marx Engels Lemin
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Some of the charactenstic features of Communsm are those
of the West

The Greek mind was of a dialectical order It laid stress on
the primacy of reason Communism claims to utihze a scientt
fic method and analysis Tt 1s possessed of a sense of certanty,
a sense of 1ts own nfallibihity

Humnmsm has been a character of Western thought from
the Greek times The Greeks concerned themselves with social
conditions and postulates The Marxists wish to bring about
a perfect soczety on earth They protest agamst the effects on
the working classes of the industrial revolution starvation
wages child and female labour overcrowded slums des
truction of farmly hfe In the name of social justice, they
criticrze the capitahst order

The logic which drives a mussionary cause to aggressive
propaganda 13 nothing new in history  Go ye into all the
world and preach the Gospel to every creature

The Jaw of contradiction lays down that contradictories
cannot subsist together The conflict between the Communists
and the non Communsts 1s on the same pattern as the con
flict between the Jew and the Gentile the Greek and the
Barbanan the Christian and the heathen, the Protestant and
the Catholic This view 1s based on the p}ulosophy of cn.hcr or
It divides the world snto two opp p§ g
of ight and of darkness

We shall have herestes and persecutson of heresies so long
as we have a sacred doctnine 1nd an authonzed body of
nterpreters Ifdogmas are the exp of final and infall:bl,
truth, we cannot escape from doctrinal controversies and
mqusitonal methods During the early centuries of Chns
tiamity seven councils were held to define the true doctrine
and pronounce agawnst heresies

Thc main though not the exclusine :mph:ms of the \\ est1s

fic reason h and

a dxvnsmn of the world into opposite camps ‘Commumsm
exaggerates all these features In his worl on the teachings of
Karl Marx (1914) Lemin wntes that Marx  was the gemus
who contnued and completed the three chlc!‘ rdeologreal
currents of the h century, hy
by the three most advinced countries of humnty dassxml
German philosophy, classical Enghsh political economy and
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French socialism combmed with French revolutionary doc
trines

Not only 15 the creed of Communism a product of Western
thought but 1ts propagation 1s also due to leaders who were
tramned 1n Western capitals Berlin, Pans, Geneva In the first
world war 1t was the German High Command who put the
future Russia 1nto a railway coach, sealed 1t and sent 1t out to
explode 1n the then Finmush station of Petrogradt ' It s there
fore somewhat strange that Communism should be treated
as an Eastern doctrine though 1t 15 now spreading in the
East

11

Eastern thought has been charactenzed by a different outlook
Its main features are faith 1 an unseen reality of which all
Iife 15 a manifestation the pnimacy of spiritual experience and
anxiety to harmomze apparent opposttes This view of Iife
awakened a large part of Asia to thought and art and influ
enced other parts of the world

The realss the essence of the soul The aim of 2 human being
15 umon with reality This union 1s to be effected not by
reason alone but by the whole personality We must grasp the
real not only by thought but by our whole being It 1s not a
question of entertaming ideas but of transformng the self
renewing our being By contemplation we transform the
whole man and asstmlate him to the nature of the object

Religious experience 1s a Vision, an awareness, a release mto
boundless freedom This awareness 1s what 15 called know
ledge, 1ts opposite 15 ignorance, confinement within the narrow
bounds set by the mind and the senses As religion 1s expenence
of reality, there 15 less concern with rehgions doctrine than
with religious feeling, rehigious hfe Religious conflicts relate
to theonies of the unnerse, to doctrines of God Religious
experience 15 not a matter of belief mn a set of propositions but
response of the whole self to the daily challenge of actual
human relations It 1s a way of hwing, of love and wisdom
This does not depend on theones A sense of the mystery

1Th B WT relg Offcew tnthtth Blh kw thpdget flmpe 1
Dolsh vism was “ m  me tfost red sl Iy [ the furth an [ Gem
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of God produces humility which 1s a foe to all fanatcism
Refusal to transgress the limuts of the definable comes out
1n the teachings of the Upamshads and of the Buddha The
veal 1s adiatta, non dual admiya, secondless The Buddha who
preached wisdom and T did not 1ndulge 1n theones
of reahity
The Tao that can be expressed 1s not the eternal Tao, the
name that can be defined 15 not the unchanging name
Doctnnes are necessary, we cannot think what we hike But
they are all inadequate we cannot enclose the truth within
words and concepts The language in which the truth s
expressed consists of many dialects adapted to the needs of
different peaples
If conformaty to doctrines 1s to be regarded as the final test
believers 1 different creeds will be profoundly ahen to one
another If modes of life are taken into account religious men
can be said to be like one another The view that our creed
represents the truth and those who deny or dispute st arc here
tics 18 a dxngerous one India has been the home of different
rehigions and the Indsan attitude has been one of hospitahty
to other creeds In consistency with this spint the Indian
National Congress passed a resolution on 19 October 1951 m
the following words It has been the aim and declared policy
of the Congress since 1ts inception to establish a secular demo-
cratic State which while honounng every faith does not
duscnmnate aganst any rehigron
Dr Karl Ludwig Rewchelt ain Religion tn Chinese Garment says
“The Chinese are at the same time Confuctansts Taosts
and Buddhists This 1s g1ven visible expression not only 1n the
carcumstance that some of the divinities are to be found 1n all
the religious systems but also by the fact that in some of the
smaller localities there are common temples where the res
pective God images of the three religions Are enthroned in full
harmony While the daily worship 15 connected with the
ancestral tablets of the home, the average Chinese hikes to
vint some temple on special oceasions and whether 3t 1s Thoist
or fuddhust makes no great difference 1f you press tum and
question fum more particularly about ins philosophy of hife
as a whole you are apt to hear many curious things most
often a looscly articulated system of thought n which the
old Chinese outlook, shaped according 1o Confucian pattern
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has been loosely bined with a2 B P phy of
existence
This concept of man stresses the sparttual as the principal
element as distinct from the rational Every mdividual has a
spark of the divine He 15 essentially subject not object If
we attempt to possess him as flesh as mund to be moulded,
we fail to recogmze the essentially unseizable Man 15 not a
product of natural necessity as he bears the image and impress
of the divine
While the unique value of the human individual 1s admitted
theoretically 1ts imphications have not been worked out 1n the
social structure There 15 more real democracy 1n the West
than in the East That many men should, by the accidents of
birth and opportumity have a life of toil and pam, hardness
and distress while others no more deserving have a life of ease,
pleasure and privilege arouses mdignation 1n sensitive munds
Because of the latent divimty of all men, no individual,
however criminal he may be, 1s beyond redemption There 15
no such thing as  all hope abandon ye who enter here  The
spint 1s 1n each one as a part of humself as a part of the sub
stratum of his being It may be buned 1n some hke a hidden
treasure beneath a barren debrms of brutality and violence
but 1t 15 there all the same operative and alive The light
that highteth every man that cometh 1nto the world® cannot
be put out Asanga tells us to have compassion for the
wretched compassion for the hot tempered, compassion for
the angry compassion for the slave of passion, compassion for
him who 15 obstinate 1n error  Santideva asks us to do good
even to our worst enemics  Honen, the Japanese teacher
(1133-1212) taught the worship of Amitabha Infimte Light
There 1s no hamlet so forlorn that the rays of the silver moon
fail to reach 1t, nor 1s there any man who, by opening wide
the windows of hus thought cannot percerve divine truth and
take 1t unto his heart
These are the central principles of the Chnstian religion,
whose heart 1s that of the East, whose bramn—its theology,
whose body—its orgamzation, are Graeco Roman Jesus
ph the central simplicities of all rehgion  Thou shalt
love the Lord thy God, Thou shalt love thy neighbour as

L ET {905} p s
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thyself We are called upon to develop the mind that was i
Chnst Jesus The way and the truth are to end in hfe Agaun
“The hangdom of God 13 within you St Thomas Aquinas
says  Great s the blindness and exceeding the folly of many
souls that are ever seehing God, and frequently desinng God,
whalst all the time, they are themselves the tabernacles of the
hving God, since therr soul 15 the seat of God i which He
continuously reposes  God 15 nearer to us than we are to our
selves St Augusune says  When there 1s a question whether
a man 1s good one does not ask what he believes or what he
hopes, but what he Joves  In my Father s house are many
mansions

Jesus asks us to love our enemies The doctnine of eternal
hiell 15 1nconsistent with the spint of Jesus teaching  Father,
forgwve them for they know not what they do * ‘For He maketh
His sun to shine upon the evil and upon the good and sendeth
His rain upon the just and upon the unjust. ' The Psalmist
says I I ascend up into heaven Thouart there, If 1 make my
bed 1n hell, behold Thou art there also ” I€ we do not see God
everywhere we see Fim nowhere The end of the world s the
transybstantiation of afl creation the umversal incarnation

Dr Walzer asserts about Al Farabis views  There 1s one
umversal religion but many forms of symbolic representation
of ulumate truth, that may differ from fand to land and from
nation ta nation they vary ma language 1 law and m custom,
1n the use of symbols and sumibitudes There exists only one
true God for the phiosophical muind but He has different
names 1n dafferent religions

v

In a world filled with anger and hate where we look 1 vain
for a smile of humamty for a sigh of understanding we must
turn back to that fundamental rebigion of spint which 1s
noither Fastern nor Western but unnersal if we are to bang
1 our tash a Intle hope a hittle chany  Except the Lord
buld the house they labour 1 sain who buid 1t ” Unless
we have a sound attitude of mind a spinitual philosophy of
Ife we cannot bwld anything that wilf endure Ve must
adapt the Eastern outlook on Iife with 1ts futh in the divine
possibibities of the human soul umty of all bfe and existence
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and msistence on an active reconcihiation of different faiths
and cultures so as to promote the umty of mankind

Man, as the object of scientific enquiry as fully understand
able 1n terms of race, or heredity psycho analysts or economic
determinism 15 nexther the true nor the entire human bewng
He has i him the element of spnt which gives him his
uniqueness No man 1s the duplicate of his neighbour, no one
15 a mere example of a class He 1s more than the rational
historical being He 1s a vehicle of the divine From the spint
in man his powers and qualitites fan out like the spokes of 2
wheel to the nm which 1s his outward form The closer any
thought or action approaches to the centre the greater 1s 1ts
mtensity and the more closely 1s the diversity integrated into
umity The farther it 15 from the centre, the wider 1s 1ts exten
sion and the looser 1ts integration

‘We should look upon app 1y conflicting opp as not
fundamentally mcompatible but as capable of reconcihation
by mutual modification 1if necessary There are two ways of
dealing with evil and error the way of firm resistance a
steady demial negation, the other 15 the way of comprehension
which enters into the mind of the ernng or evil individual and
transforms lum from within Psychological conflict as much
as physical warfare darkens the mind both of those who use 1t
and those agamst whom 1t 1s used The whole history of
Western development as of any other cultural growth 1llus
trates how different currents have mingled their waters Even
the so called herestes which were condemned and persecuted
have become part of the Western hentage Though Justinian
closed the schools of Athens and did not destre any compromise
with neo-Platomism the latter entered into the stream of
Christtan thought St Augusune s deepest ideas on God and
the world were moulded by neo Platomsm In the Middle
Ages, heretical and non Chnstian Anstotehanism influenced
Chnistian theology St Thomas Aquinas used the foundations
of Aristotle for building his revealed theology Gibbon saw
m the hustory of the Crusades the world s debate and yet the
spint of Islam has influenced the world s thought Look at the
devastating wars between the nval fanaticisms of Catholicism
and Protestanusm three centuries back Their seemungly
nsoluble conflict has now faded away

All thus teaches us that our enermes are not as black as we
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paint them when our passions are aroused Five years ago we
hated the Germans and the Japanese We vowed a Carthagy
nian peace We were forbidden to speak even to their children
Now we are on the Rhine as guarantors and friends of the
Germans We have concluded a treaty with Japan We are now
prepared to welcome these  dangerous’ people tnto the famuly
of free nations and harness their dynamic energy for demo
cracy Suppose we win the next war for which we are making
such vast preparations, are we sure that we will not be in the
same predicament again with a change of partners? History
warns us that the present conflict between Marxist logic and
musstonary fervour on the one stde and our zeal for God and
man on the other, can also be terminated by a process of
ding and ady If we know only our side of
the case we do not know even that Need we revert to the
ancient pattern of self rigt kind 1nto
sheep and goats Chanty 1s the quality we nc:d most St
Paul s statement that we are members one of another 152
true observation as well as a call to moral order If we wish to
achieve peace we should avord the passion of self nghteousness
which gives to every conflict a religious flavour When a war
15 of 1declogies we resolve to win the war even if 1 the
process the whole world 1s ruined  When we fight for a piece
of terrttory the war will cease when the objectn ¢ 1s achieved
If we fight for ngh we are ded d to a war of
destruction The mulitary methods mvolved m a new war are
so disastrously dangerous and the economic social and cultural
consequences of a third world war would be so catastrophic
that the winner would be left with nothing but umnhabitable
ruins and unalterable misery Any man in hus normal state of
mind will shudder at the prospect We must stve mankind
from collectne smcde
Aankind 15 once agam standing on the brnnk of an abyss
the depth of which no man can presume to measure. There 1s
a new sense of foreboding a sense of fatality of vast masses
moving slowly 1nd 1rresisubly towards a final collision Let us
dedicate our gifts to a reasonable objectrity and sxnity 1n our

+ W omgh evenuaythatil b whol ofRusua ndtheen rvbodyofhe sat oo were  bo
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thinking Neither the political East nor thc political West need
imagine that they are the app f I y
It 15 our task as thinkers above the battle, to act as bndges—
when all the bridges are down—not only between East and
West but also between the partial and complementary truths
buried under the warnng philosophies The spirtt of religion
15 the essence of democracy Appreciation of differences 1s a
characteristic of both Democracy functions where people
differ and not where they agree

When the Soviet leaders speak of the coexistence of the two
systems, they get behind their doctrinairism and adopt a view
which brings them close to Eastern thought In a lecture to
Communist leaders Stalin once said  If caprtahism could
adapt 1ts production not to getting maximum profits but to the
systemauc improvement of the masses of the people then there
would not be any crisis, but then capitalism would not be
capitabsm  We need not quarrel with words America,
prominent among capitahist countnes 1s striving to improve
the general welfare, not only of the Amenicans but of the
whole world With the lessening of the general tension, the
Soviet system 1tself may undergo radical changes and become
a true people s democracy where there will be the freedoms
whose lack 1n Russia we deplore

The Greek and the barbanan the Jew and the Gennle the
Chnistian and the Moslem, the Protestant and the Catholre,
the Allies and the Axis powers of the last war have now learnt
to hive together It 1s a matter of no small importance for the
peace and advancement of the world that the Communist
and the non Commumst should leam to live 1n this world
ifnotin harmony atleastinr ual
Even n a family, 1f the husband and the wife cannot love each
other they learn to put up with each other If we put up with
people 1t does not mean that we give m to people If we have
a little more chanty, the possibilities of the future seem to be
mfimte surpassing all hitherto known forms of adventure

In this troubled age the responsibility, nay the opportunity,
of the leaders of thought is great for in the long run, 1deas, not
things, will determune the future of mankind We have for our
motto an ancient text which proclaums that truth will conquer
The spint of man will prevail the spint capable of under
standing, endurance and compassion
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Some Aspects of the Relations
between East and West

b
ALBERT BfcuIn

subject for our d would be impossible without

dangerous sumphfication I shall therefore confine myself in
the present instance to comments on facets of the problem
which can serve to mmtiate a discussion

GENERAL!ZATXOV of the vast question suggested as the

THE AGE OF CIVILIZATION

When we compare Eastern and Western man on the bass of
the most widely accepted defimtion of cach the date of the
composite images we use 1s exther the present or the relatnely
recent past. In other words we are taling the two types of
man (or civilization) either as they are today in the twentieth
century or as they found each other 1n a pertod which may be
taken as coincrding more or less with the Renawssance (con

tacts particularly by the Arab world were numerous and
fruntful 1n the Middle Ages but 1t was a penod at which ap-
precration of the differences between cultural “families

lacked all precision interest in the exotic was lumited and
means of rescarch sull prnimitive) Granted that the essentially
traditionahst temperament of the East tends to produce a kind
of static condizon (to which the East ascnbes the fortunate
s of certain fund ! values but which the
Ocadental tends to regard as being to some cxtent stagna

tion) 1t may be argued that the Eastern world 15 ageless or
at least a world whose 1deal it s to remain unchanged by time

The Ocerdental on the contrary has long been conscious that
his 18 2 world 1n movement and he 15 prone to equate 1ts
changes with progress When he first came in contact with the
avil of As1 theimp: made on lum was that he
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had advanced beyond them and that they were at a stage of
evolution which he had passed

Thus Western view s of course far from unchallengeable at
any rate so far as 1t implies a value judgment It must never
theless be taken into account, for instance when 1t 1s suggested
that the speaific feature charactenizing the Western mind and
distinguishing 1t from the Eastern cast of thought 1s 1ts distinc
tion between the sacred and the profane the spintual and the
political or when 1t 15 claimed that the dominant tendency of
the West 1s purely one towards scienufic knowledge, mastery
over the physical world and personal hiberty All this 1s apph
cable (but only to a very hmuted extent) to the modern civilt
zation of the West, though 1t would be but the crudest canca
ture of the Middle Ages All the charactenistics accepted as
most typical of the Lastern plan of Iife—the primacy of the
spiritual the daily contact with sacred things the emphasis
on the mtenor hfe and the 1deal of sanctity—are as typical of
medieyal Europe

It 15 therefore not surprising that the rationalist thought of
the past two centunies should have concluded, from these
facts that the West had attamned a stage 1n terms of absolute
progress behind which Asia hingered, firmly caught 1n a past
age of hustory For those who accept this view 1t 15 an easy step
to the hypothesis of a necessary evolution of the Asiatic peoples
destined to pass through the same stages along the same way
as ourselves and hence aided by our influence This pont of
view often had a powerful hold on the minds of European
laymen and missionanes overseas and when, as in Japan,
examples began to occur of rapid assimilation of technology
and when to cap 1t ats concomutant proved to be the birth of
nationalism 1n Asia this was regarded as a confirmation of the

progressive  hypothesis

In its pristine form this hypothesis 1s no longer tenable—ata
moment when the greatest cnsis of all time appears to be the
price paid for a line of evolution which 1t 1s difficult to continue
calling progress The West1s being led to revise 1ts scale of
values and to reconsider the work of 1ts hands and mind
There are some who seek a yardstick for this examination of
conscrence and amendment of hfe 1n Europes oldest hert
tage, the legacy of the Chnstian Middle Ages Others as
yet few 1n number, turn to the wisdom of Asia—not always
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drawn admuttedly from 1ts clearest fountains However, very
many rematn faithful to the European concept of historical
evolution to the extent of maintaiming that the solution lies
ahead of us, 1n perfecting, not 1n resisting, mechanized evihy

zation (the Marxists are not alone in thus turning therr faces
to a future seen as the crown of the work begun 1n the West
with the Renaissance}

Whatever the truth may be, we must not reject without
further consideration exther the noton that there 1s 2 scale of
relative ages of civilizations nor the hypothesis that the peoples
of Ania have started along the road on which Europe has pre
ceded them However, 1n the Light of the present cnists, we
cannot assert with confidence that evolution on these lines
might not lead to death mstead of Ife We should view both
the relative ages of civilizations and the differing genus of the
peoples with other eyes not as destined 1 the course of years
to be reduced to the dead level of a civihzation truly world
embracing (or at least more nearly so than now) but as the
elements 1n a blessed diversity and to see 1n the dufferences
anstng from the diversity of age and gemus so many special
and necessary vocations The nght solutions for our problems
would no longer be deemed to hie 1n the triumph of one civili
zation over another of which 1t was the gude and teacher
they would follow from the shanng of the treasures of which
each was the guardian The immutabihty of the East would
be gven 1its true value as a chenshed treasure of spimtuahity
needed by % world nddled with  actwvism On the other
side the urge to tame the earth on which we Ine would

be d as a useful pl t0 2 100 passne spir

tuality

Thus atutude seems to me the only one which justifies an
attempt at rapproch and hange between East and
West

THE MEANING OF NISTORY

Onc of the outstanding acqusitions of Western thought 1s the
philosophy of history Ever since Hegel Ltberal and Marxst
thought alike have assessed the sigmificance of human life 1n
terms of an histoneal process whose laws they seck to determine
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This notion of the march of time as having significance—
even a datory sig 1d appear to be foreign to
the East However, 1t 1s not foreign to the traditional spintual
ity of Europe It was the attempt to develop a_theology of
Iustory (St Augustme) which distinguished medieval Chris
tiamity among other things from the religous and mystical
thought of the East, and the reaction of Chnstiamity m our
own day to the modern matenahst philosophies has been to
seek to revive that great tradition Hence the return to a long
neglected eschatology which re emerges alike 1n the neo
Calvinism of Barth and 1 Catholic theology and even hiturgy,
as in the testored waiting  Laturgy of Holy Saturday The
world 15 viewed 1n the perspective of Judgment Day and the
whole time process, and all the involvements of each of us inat,
are thereby seen to scale (that 1s the sigmficance, more partic-
ularly of the work of such thinkers as Peguy and Claudel) It
1s this outlook which has given nse to the new schools of
Chnstian thought these pay close attention to contemporary
history and take the view that the created being does not work
out his salvation by hunself but in the commumity and as a
member of 1t

Thus 1s the most considerable modern attempt to relate ife
i time to a spintual background and may be the first step
towards a synthesis which the East could grasp on the basis of
the primacy of the spiritual and which the agnostic West
could understand from the starting pomt of the natural
brotherhood of man and the demands society may make upon
the mdividual Given this hypothesss, a great umportance
would undoubtedly be given to the differential appreciation
of the ages of civilizations, of the gemus of the various nations
and of their contribution to the solution of the cnses of today
provided, however that the concept of the ime process as a
steady linear progression was replaced by the more complex
notion of a number of coexistent time progress regimens—that
applying to intellectual and scientific knowledge which 1s the
most linear of all that of historical events shrouded 1n the
obscunty of incomprehensibiity, that relating to the conquest
of tyranmes of every hind 1n which progress 1s by bursts fol
lowed by relapse and a new beginmng, and that of spinitual
growth, which 1s perhaps a regimen of lapse of ime with no
progress bound up with tradition (according to the East)
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hinked with the salvation of the individual {according to
Chrnistianity)

The concept of the multiplicity of time regimens 13 the com
plement of that of the multiphcity of types of national gemus
and removes the dangers that lurk i the idolatry of history
{Marxism}

SOCIAL CRISES

In one respect at least the position of East and West 15 very
sumilar In both worlds re ‘examunation of the traditional forms
of civibizaton 1s d d by the d. of |
intellectual and moral destitution 1 which a considerable
majonty of the world s present population exasts There has
always been widespread desttution among mankind (Middle
Ages cnses 1t Chinese history, ctc ) but the growth of the
world s population, coupled with the new types of altrmsm
evolved by modern thought have made the inequality of
lwmg standards a yet more crying scandal In Furope the
of and opf 15 a fact which none

would dare to deny, Amencan prospenty hides open sores
over vast regions of Asia men Live a sub human bfe of which
the very thought 15 lerable to men of In the
face of this appalling evidence st 1s all too clear that theschemes
of values on which our several societies have long been founded
no longer suffice for the attainment of viable solutions We
must re examne them from the ground up

More particularly education requires to be entirely recast in
the light of two facts the present numbers of mankind and the
hopelessness for many of them of ever having access to culture
1n the traditional sense Neither 1n Asia nor in the West can
there be any further question of formng an abstract judgment
of the value of 1 particular concept of man or of a particular
educational 1deal Both must be thought out afresh in terms of
the aircumstances of the majonty of our kind Martism has
made the attempt from 1ts own angle Ve must now sec
whether we are 1bie to proffer answers other than the Marxist
1f we cannot, we are finished
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WORK

Tt 1s a matter of special urgency to consider the meamng of
human labour 1n terms of our respective countries and cvilt
zations and under the threat of permanent crisis The problem
has always existed theology and philosophy have met 1t but
their answers seem always to have been given on the basis of
particular social and economic condstions (slavery in antiquity
or more modern umes—the Negroes—serwile status of manual
workers and glonfication of certamn activities regarded as
noble, etc )

‘The imtial tendency of a rapidly growing technology was to
case the lot of man and in practice 1t did bring about indispu
table progress 1 this respect with work made lighter hygiene
wmproved and machines replacing manual toill There 1s no
need to set out in detail the other side of the picture, 1n which
technical progress figures as the source of such grave evils as
the subjection of man to the tyranny of cold statistics his
reduction to a nameless umt, the loss of the creative element 1n.
work and of independence Moreover there 1s the darker
aspect of the application of modern resources to war and
destruction, and the nisk of power being concentrated in the
hands of the few and ulumately in those of inhuman and
1rresponsible entities (States financial combines dictators)

Some people who claim to follow but who perhaps over-
sumphify the lessons of Asia would be mclined to pronounce
technology to be evil in 1tself] the accursed offspring of human
pnde and of a spint of domunation which would bend Nature
to1ts unholy purpose Tothem the only remedy 1s retreat into
the past, the destruction of all machinery and man s return to
sohtude and meditation But this 1s vain nostalgia, history does
not retrace 1ts steps 2nd the men we have to save are not men
of yesterday but of today with all they have and lack now
with their present convictions and yearmungs Technology and
science are instruments and, as such, are nether good nor bad
They must be not destroyed but tamed and restored to their
proper status They are dangerous when they become 1dols,
but when they are kept 1n therr place as instruments only, the
danger vamshes Thus a great spintual renassance will be
needed to restore them to their true focus

The imtal effort—and this has enormous imphications
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ed 1l t be d on creating what now
15 almost entirely lacking a spiritual background to work The
traditional Chnstian background 1s still concerved of 1n terms
of outmoded forms of human teil, while the Marxist version
remains marked by nineteenth century matersalism and by a
messianic spint of revolution which 1s extremely potent duning
the peniod of struggle against tyranny but does not furrush a
valid ethic for a new society

Here again the East, with its notion of man s fellowship with
the rest of the created cosmos, cottld make an rmportant con
tribution to the building of an ethic of work i which other
elements would be the Western regard for fawr shares and a
satisfying efficiency

EDUCATION

From all the foregoing there should emerge the mam lhines not
of an educational system but of a policy for education The
enais 1n which we are living compels rejection of the anstocra

tic systems through which other civilizations produced minon

ties of outstanding culture, while leaving the people 2s a
whole 1n 1ts ignorance Whether we like 1t or not the spin

tuality of the masses 15 no longer vital enough to replace all
other knowledge The very fact of their being reduced to such
grim strarts has brought the masses of today not indeed to
matunty for they are not themselves capable of ensuring their
own matenal and spintual progress but to a stage tn adulthood
at which they realize more and more clearly their nght to
culture Western soctettes (including Amenca) have long met
this claim by allowing the underprivileged the crumbs—or a
faint reflection—of the culture imparted to the few This has
mohved no change in the pnnaples of what 1s sull called
“humanism  but 1s perhaps merely the education appropriate
for the men of an age now past The schools sull purvey learn

ing only remotely related to hife as our contemporares know it

Where the syllabus 1s modernzed the process consusts 1n the
nclusion of science or, more accurately applied saience—that
1s an education that breeds mere technologists 1f not slaves of
technology, 1t will never humamze technology, master 1t,
spintualize 1t 1n modern terms for 1t 1s created for and by
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technology, with never a window on the outer world Even the
educational media which technology has invented—radio,
films etc —only complete 1n the adult what has already been
begun and carried far 1n the schools

While the writer claims no special knowledge of Asia, 1t may
be asserted that the majonty of Eastern peoples have not
reached the stage described above Among them the educa
tional problem arising 1s that simplest type, long since resolved
in Europe, which consists n conquering 1lliteracy, and the
great danger hes in the fact that the masses of the East are
catapulted into a world d d by technology without a
transitional stage and without 1ts bemng feasible to give them
1 short order the knowledge which would enable them to
form judgments on 1t and to escape in some measure the
d of ther all by technology We may, how
ever reckon with equal justice that some surprises may be
expected from this encounter of peoples emerging direct from
an age of faith with the assumptions of technological civiliza
tion At the very least, we must not fail to note the effects of
this encounter on a still iving spintuality which has not been
degraded to the level of a2 mere science

Thus 1 East and West alike completely dissimlar and al
most opposite circumstances create the danger of mans
subjection to the impersonal tyranny of figures, technology and
material success What we have to find are the reserves of
spintuality respect for human personality and the sense of
what 15 sacred 1n all aivilizations and all traditton which
could serve to fashion a new type of man, a man who takes
full advantage of the mstruments he has invented but with a
renewed awareness that he 15 capable of greater things than
the mere mastery of nature

Any education whose effect 1s not to promote this reawaken
ing 15 a sure way to the tyranny of man over man No method
of education, however scholarly and however soundly based
on tests and statistics, 13 beneficial in 1tself Our analytical
knowledge of man has, of course, resulted 1n educational, as in
medical, progress but all 1t has done has been to 1mprove the
techmque m either case It1s not thus that the mind 1s enniched
and there are no methods for attaimng the true hiberty to
which all men aspire The source to which men must return 1s
man himself
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But 1t 15 not one source but many, each diffening according
to an epoch and tradition We shall make no progress by
formulating and agreeing on a single definition of man 1n the
abstract The diversity of mankind the very richness of this
diversity mught be compared to the music of the symphony
to whose complexity each instrument contributes its note
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am asked to contribute a  pomt of view on the subject of
I our forthcoming Conference, and a pownt of view especially
on educational questions, must be coloured by a man s own
educational background and hirmtations Speaking as one who
had an old fashioned classical tramning at school and college,
I have returned after nearly 20 years as a head master, to be
the principal of an Oxford college I am very conscious that
Oxford like other less ancient umversities has changed 1ts
outlook It now stands for a wider and more democratic view
of education and secondly the study of sctence has increased
enormously 1n range and importance

However although a classical education may not be the
one best calculated to fit a man for the immediate problems
of 1951 1t should enable one to understand the history of cul
ture and education better than a scientific outlook can In
fact all humane education 1n Europe smce the Renaissance
and particularly m the mineteenth century was strongly
nfluenced by a classtcal outlook It has often been claimed
that 1t 1s the foundation of Western civilization and I have
frequently seen the phrase  Western or Chnistian civilization
The two epithets have very different implications as we shall
see My knowledge of Eastern thoughtis small and superficial
1t 1s a compound of interest tending towards admuration,
tempered by ignorance tending towards wonder The view
of the ordinary Englishman who has a sumilar background to
mine 1s that the Eastern 1deal 1s contemplative and tends
towards the negation of self, while the Western outlook 1s more
practical and more self conscious At first sight one mght
expect a | ledge of the t and a t
education to be the 1deal bridge between the two and 1t 15
worth enquining how far this 1s a nght view If 1t were 3t
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would greatly help us to answer the questtion which 1s to be
discussed at this Conference

A trammng m the humanittes and a traiung 1n science share
between them the school and college education of Enghsh
men today, and evidently the humamties are nearer to Eastern
philosophy than science 15 Nevertheless from the first, hu
mane ideals inculcated by tramumng in literature and art and
religious observance, have been strongly coloured by the pract:
cal bent of the Western mund and the classical emphasis on
conscious reason and a sense of form All this of course took
1ts nse from ancient Greece, and 1n the wriings of the Greeks
there 1s hittle of the contemplative 1deal, though we can find
traces of 1t 1 Plato Here as elsewhere Plato 1s too great a
man to be entirely typreal of his nation and hs age Even to
him poets were teachers and prose writers were  persuaders
active reason and not passive meditation 1s the master con
ception It 1s noticeable that recent left wing students of the
ancient Greek outlook tend to enticize Greece and the classical
education founded on 1t for not being practical enough and
for a falure to develop science in the mnterests of society as a
whole A number of recent wrters have attacked all that 1s
mystical and religious 1n Greek literature and 1n so doing have
exaggerated this element

Christiaruty the second strand 1 our Western tridition
no doubt had a strong stran of contemplation m 1t and sull
has But 1t was quichly Europeanized by Greek reason to fit 1t
for 1ts conflicts with a pagan world The mere fact of the use
of the Greek language strengthened this tendency, and soon
1t became yet more organized and practical i 1ts outlook when
1t became the official rehgion of the Roman Empire The
Renaissance only stressed anew the debt of Europe to the
classical outlook and perpetuated the arnstocratic aspect of
classical education n fact which both limited and strengthened
1ts effect Classics, especially in England were the foundation
of the ruling class outlook and one can sec even today that
polircins brought up 1n this tradition feel themselyes more at
case with impenal and foresgn problems than with domesuc
and economic questions which have no parallel in the history
which they had studied Western culture an the usual sense
was never more than the culture of a small mmonty Among
our thinkers and wnters in England 1n the Jast two centunes
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there have always been a few whose interests were directed
to the East often beginning with our political and economc
connexions But I 1magine that they were always 1solated and
somewhat alien figures Such an interest and such a pont of
view only became popular when 1t was absurdly romantictzed
and distorted by the poet and even by the lady novelist The
second half of the mmneteenth century was the time of our
greatest material prospernty, and 1t was charactenstic of the
Westernqualities of enterprise and individualinirative Butthat
period bred its own cntics and Matthew Arnold gives a memo

rable though perhaps 1deabst prcture of the Eastern character
asitseemed tous i one of s poems, which 1s worth quoting

In aities should we English lie
Where cries are rising eer new
And men s tncessant stream goes by—
We who pursue

Our business with unslackentng stride
Traverse in iroops with care fill d breast
The soft Mediterranean side
The Mile the East

And see all s hts from pole lo pole
And glance and nod and bustle by

And never once possess our soul
Before we die

Some sage to whom the world was dead
And men were specks and life a play

Who made the roots of trees hus bed
And once a day

Wtk staff and gourd hus way did bend
To milages and homes of man,

For food to keep lum till he end
His mortal span

And the pure goal of betng reach

Hoar feaded ronnkled cled n white
M sthout companson without speech

By day and mght
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Pondenin, God s mysteries untold
And tranqul as the glacier snows
He by those Indian mountans old
Might well yepose
Since Matthew Arnold a great change has come over educa
tion and 1t certainly has not been a change in the direction of
Enstern philosophy  Science puts an equal emphasts on form
and on practical results, and also, quite unlike the humamties
1t stresses what can be weighed and bered and 15 reducibl,
to statisies Thus 1t would appear to be further than ever from
the traditional Eastern outlook But 1t 15 worth remembening
that even so, science 15 a great tnternationalizer (I well
remember a Unesco conference 1n 1946 tn London attended
by Professor Gilbert Murray, Dr Jullan Huxley and the
President of the Roval Society We heard an eloguent plea
from a pol for more hange of 1deas between Last
and West and for the of Unesco E t
speakers at once pomted out that their own departments
science mathematics philosophy already had strong links
of this kind and 1t was obvious that the scienusts, 1 their
own subject, inhented a great common tradition, the equiva
lent today of the seventeenth century ideal of the republic of
letters
En uz so 1t seems that neither science nor the humamities by
themselves can be the foundation for a bridge between East
and West Clearly 1f the umity of knowledee and the umty of
the world 1s to be saved 1n this precarious century we must do
our best to bndge the gap On our side I doubt whether this
can be done by trying to imfuse an onental element 1nto our
education Certanly at the schoolboy stage and here I speak
from some expenence the Eastern outlook as given 1 books
that are intelligble to immature minds seems hard to grasp
I have more than once used with a class of clever boys of 17 to
18 a book about Eastern religions They could understand
what was wnitten but found 1t hard to hink 1t on to anything
with which they maturilly sympathized They are told for
mstance that in the Eastern world view  there isno such thing
as mdwduality persons are no more tndividunl than the
wanes of the sea have a separite entity aswaves” I remember
beng asked to explain swhat was meant and T found mysel{
quite unable to do 3o Perhaps we shall hear more at this
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there have always been a few whose nterests were directed
to the East often beginning with our political and economic
connexions But I 1magine that they were always 1solated and
somewhat alien figures Such an nterest and such a pomnt of
view only became popular when 1t was absurdly romanticized
and distorted by the poet and even by the lady novelist The
second half of the mneteenth century was the time of our
greatest material prosperity, and 1t was charactenstic of the
Westernquahties of enterprise and individualimtiative Butthat
peniod bred 1ts own cntics and Matthew Arnold gtves 2 memo

rable though perhaps 1deahst picture of the Eastern character
asitseemed tous none of his poems which 1s worth quoting

In aties should we English lie
Where cries are rising ever new,
And men s incessant stream goes by—
We who pursue

Qur business with unslackemng sinde
Traterse n troops wnth care fill d breast
The soft Mediterranean side
The Nile the East

And see all sights from pole to pole
And glance and nod and bustle by

And never once possess our soul
Before ue die

Some sage to whom the world was dead
And men were specks and life a play

Who made the toots of trees hus bed
And once a day

1 uth staff and gourd hus way did bend
To willa,es and homes of man

For food to keep ham 41l ke end
His mortal span

And the pure goal of beng reach

Hoar headed wrinkled, clad 1 white,
¥ athout compamon wrthout speech

By day and mght
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Chnishian tinge Indeed, the typical Englishman of the mne
teenth century, especrally if he was of the kind who came out
to Indsa, took the ideal of the gentleman as his gurde and
made s Christiamty depend npon 1t You may have heard
the story of the Britssh officer who was captured by Mushims
and offered hus Iife 1f he would renounce his Chrisiamty He
had never noticeably been a Chrishan but he refused to
abjure his formal faith because 1t was a damned ungentle
manly thing to do ! (Is1t true that a simular change has come
over Buddhism in the Far East? T have seen 1t stated thatafter
Buddhism had reached Chuna 1t was stiffened with Confucian
1deals rather as our Chnistiamity was stiffened with stoicism )
No doubt this contemplative element needs to be made more
practical or combined with a practical hfe if 1t 15 to stand up
to modern demands but there remains the danger that it may
be swamped by the typically Western matenahist approach
‘We in the West apprecrate the power and the wisdom of some
Eastern 1deals and we should try to mtroduce such ways mnto
our own education both at home and at school But I am not
sure from what I have heard of present Indian education that
this aspect of eduction 1s stressed any more here 1n India than
1t 13 with us, 1n fact 1t may be less emphasized (I should like
nformation on the pomnt ) Is 1 true that Indian umversities
are at the mercy of exammations even more than our own
umversities, and do not take as their 1deal knowledge for 1ts
own sake? I am sure that we in England suffer from the tempta
tion to regard our universtties as means to an end  degree
getting machines I need only refer to Sir Walter Moberley s
book The Crisis 1n the Unwerates If the East has copied
this side of Western education I am afrad 1t has copied the
worst

We have our own unnersity problems some of them
peculiar to this age, and I do not Anow how far they are
shared by Indian unsersities Stnce I was a student myself’
the university 1s open to a vastly larger proportion of the
population This 1s particularly true of Oxford and Cam
bridge wihich stll enjoy perhaps unfarrly a greater presuge
than any others There are some twenty colieges 1n Oxford
and 1 a single college a hundred apphcations for twelve
places 1s not uncommon This ts a healthy tendency and
nowadays the idler with social ambitions 15 comparatnely
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unknown at Oxford but it 1s a tendency with its own dangers
It 15 my duty to 1nterview all our apphcants, and I am left
wondering how far an ancient residential umversity 1s the
best thing for afl the young men (and, I 1magine, the young
women) who apply One feels that some are not swited by
intellect or by temperament to a umversty career, and at the
age of 20 would be better n practical work A half way house
betw een a theoretical course of study and carming a hvelthood
15 2 techmeal college and most of us are agreed that England
1s very much behind with technical education, certainly as
compared to America Again even those who are suited to
further study until they are 22 or older ow1ng to the incidence
of military service have worked so hard as boys and so narrow
ly 1n order to gan an award that they are devitalized when
they arrive and are not sufficzently restlient to make the most
of what 1s offered them One excellent result of generous State
aid 1s that the poor boy now has a good chance of reaching
Oxford or Cambndge without having to face the severe
competition necessary to gamn a scholarship offered by the
college Having seen more of other umversities both in Eng
land and 1n Amenica 1n the last two years, I am struck by the
peculiar ad ges of a restd 1 y Much of what
1s most valuable 1n education goes on outside the class room
and the library and takes place in the students rooms n
nformal groups and discussions conducted often with great
vehemence and considerable ignorance but very broaden-
g 1n therr effects The financial problems of a residenual
unmiversity are great, but even where there cannot be residence,
opportumties for mnformal discussions or debate are of the
essence of 2 good university

There remains a second question which goes back to the
very foundations of a unnversity What s 1ts function in the
hfe and education of a country” There 13 no doubt that in
struction 18 far more highly orgamzed than 1t used to be, and
no one can regret that this 1s so But this only increases the
danger that the university may come to be regarded as 2
supenior high school Here, I think some knowledge of the
history and onigins of umwversities 1s important and I find that
scientific students mn particular have no interest whatever
1 the ongins of a unnversity A unsversity oniginated in a band
of students who collected together to pursue knowledge for 1t
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own sake under the g of some I Y
This was the case for example at Pans and at Padua There 15
a sense 1 which a umversity could remain true to 1ts ornigins
and 1ts functions 1f there were no junior students at all T must
not pursue this 1dea at the moment, but I have heard 1t said
that Eastern students 1n particular are not mterested m the
history of anything An abstract and unworldly outlock on
life and a fundamental pessimusm about progress discourages
one from 1nterest 1 history whereas we have learned to be
lLieve that unless you know how a thing developed you cannot
understand what 1t 1s I would freely admt that our own for
mer belief 1n progress had been severely shaken over the last
50 years, but this does not debar one from a sincere mterest
1n history and onigins Is 1t true that there are few records of
any kind for the history of ancient India and chronicles have
to be invented without the help of dates? We mhented the
tustoncal approach from At least two sides From the Grecks
and Romans who were proud of thewr traditions, and scientific
1n therr approach to chronology and from the Hebrews for
whom God was essentially a god who worked through history
that had a beginnmg and will have an end Is this sense of
history 1 suggest n all humulity a thing that the East could
profitably imitate from the West? It seems to us that human
beings will naturally take some interest in the past which has
made them what they are and if there 1s no real recorded past
they will invent one often to their credit
On the other hand the 1deal of knowledse for i1ts own sake
1n the scnse of philosophical or religious knowledge 1s one
which the East has traditionally cherished more than the
West and Western thinkers could well “go to school to the
sages of the East This emphasis on the world of knowledge
and plilosophy can never be an stem 1n an educational
curpculum It 1s more an aspect of the whole 1pproach to
learning 4nd 1t begins before the unnersity and cven before
the school
I can never forget 1n my own educational expenience that
the boys and the young men who come to the schools and
unnersitics wre largely what the homes make them The home
it has been said, 1s the first Jocal education authonty For
centunes 1 Englind the home was the first teacher and
schools could rely on the homes for a background of simple
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and traditional knowledge 1n the form of tales or prayers
¢ This story shall the goodman teach his son , etc Schools
have varying effects on the pupils and 2 school with 2 strong
character leaves its stamp on all its members But unless there
15 some synthesis between school and home there will be a
conflict The young creature will have two standards this 15
natural enough at 16 and such a tension 1s an important part
of growing up But to have two standards at 26 1s wrong and 13
an mmpediment to forming an ntegrated character I find
this question acute 1 the personal lives of some of the under
graduates I know today The doors of Oxford are open to a far
wider class of student boys from simple, uncultivated and
often philistine homes come suddenly imnto a world of older
culture Many of the young men, 1t seems adjust themselves
admirably Therr parents are proud of them and they are not
ashamed of their parents This 1s not always the case and the
conflict may lead to a suspicion of education i the hearts of
the parents and a contempt for a sstmple home on the part of
the young man The only solution from our side 15 continued
friendliness and sympathy with boys from widely different
backgrounds, without a lowenng of any of our intellectual
standards The spread of democracy 1in England has made this
problem acute Is there possibly a parallel problem n India
and other Eastern countries where the sudden impact of
Western education and Western mateniahism has produced a
stmlar conflict? Is 1t possible that students who talk faultless
English who know Milton and Macaulay by heart will
return home to a way of hving which Milton and Macaulay
could hardly have approved? If this 1s so these students may
be fine flowers of culture but they are sotospeak cut flowers,
flowers 1n a vase with no root from which to perpetuate in
ther own farilies the education and outlook they have
learned This 18 an mewitable danger unless culture 1n 1ts
wider sense passes through the unn ersities to the homes of the
next generation

These considerations would suggest that a bridge of some
Jand there must be between East and West, but for the present
1t must remain a bridge across a wide and nevitable stream
The cvilizations on exther bank of this stream go back too far
to produce any true mixture of cultures In constructing sucha
bndge ormstrengtheming any bridges that we have education
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must be a prime factor The purpose of such education
will not be to mculcate one side with the sentiments of the
other 1n such a way as to shake ones loyalty te ones own
traditions but 1t must inculcate sympathy wath a point of view
which at first 15 bound to appear very different and m some
respects unattractive It must not consist of umitation on a
superfical level On our side the orgamized aspect of our
education 15 not the one of which we are most proud It must
be remembered that our educational machunery 15 only be

ginning to grapple with problems which have arisen from the
great social revolution which has happened 1n England 1n the
last 30 years We are still making progress by trtal and error

But behind our organization 15 a genume tdeal the 1deal of a
Western culture based on Chnstian classical foundations and
histonical 1n ats approach This we believe 1s more worth
exporting, not for direct imutation but for sympatheuc study,
and we can gamn much from the comverse process It means
that there must be contact not only at a student level or a
school level but at the level of the mstinctive, unanalysed
commumnty point of view
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The Concept of Man
and the Phalosophy of Education wn the
East and the West

by
Ras Vinary Das

T 15 not my purpose here to criicize the basic document, but
I I shall perhaps be able to develop my own position better
by indicaung my disagreement with some of 1ts apparent
assumptions It seems to be assumed that there 1s one civiiza
tion 1n the East and quite a different one 1n the West resulting
1 seeds of conflict between peoples of the different regions,
and that by mutual understanding the chances of conflict
may be removed or mimmized As 1s admitted n the docu
ment 1tself there 13 not just one civilization 1n the East There
are many, and we may altogether fail to discover any umty
among them So the disinction of civilization into Eastern and
Western seems almost meaningless Secondly, I would seriously
question whether confhict between one people and another
ever anses from any confhicting viewpornts 1n their respective
cavihizauons England and France or France and Germany
may be said to share the same avilization and yet there have
been frequent conflicts between them I am definitely of the
opimion that conflicts between nations or indiaduals generally
anse not out of viewpoints in their envibzatton but fiom

Lized el 1 therr ch

Following the ordinary usage, I have spoken above of differ
ent civilizations but the question may well be raised whether
1t 15 at all sigmficant to speak of many different cvilizations
Civihization after all pertains to human beings, not to material
things, and men are civilized or uncivilized m vartue of certain
quahlities of their heart and soul Civilization thus connotes
some mental and spintual excellence, just as health means 2
certain physical or bodily excellence Health does not mean
one thing for an Amencan and another for an Indian (in that
case medical saaence would be impossible), stmilarly civiliza
tion should mean, essentially and ideally, one and the same
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thing for all The so called different civilizations mean erther
the different stages 1n our approximation to the 1deal of avih
zation or else the different expressions or outward modes which
cavilization has found for itself 1n different circumstances
‘When we speak of the crvilization of a country we are apt to
suppose that all the people of the country are civilized more or
less 1n the same way, but really the different individuals of the
same country are not civilized 1n the same way or to the same
extent A cvihized Indian wall not differ essentially from a
awvilized Englshman, although they may dress or speak
differently, but internally they will differ widely from their
relatively uncivilized compatriots to whom they may conform
1n therr dress and speech
If 1t 15 true that all conflicts proceed from the uncivilized
parts of our nature, then what is needed for harmony and peace
15 not merely an understanding of our so called different
avilizations, but an earnest effort to civilize ourselves by
disciplining our mind and will We do wrong not because our
wiston s blurred but because our will1s vicious Nevertheless an
understanding of the nature of man, not merely n his historic
actuality but also and specially, n his non histonic, spiritual
ideality should be of immense help 1n all our conscious efforts
at changing or improving hus present unhappy conditton
If we want to know what a man 15, we must know what he
does What he does as a man, ¢ rationally always smphes
some 1deal which he seeks to realize inor by hisacts Ifamans
hife cannot be separated from hus acts we must admat that his
1deals form an integral part of his nature Theideal of 2 man's
Iife 15 the god he actually worships It 1s this god which shapes
a man s life after its own 1mage Any other god unrelated with
a man s ideal 1s either an 1dol or a myth In any case, 1t 1s
easy to recognize that ideals are the most important elementsin
culture The 1deals pursued by a man or a group of men show
us clearly the hind of culture they have Ifthe rdeals shape the
Life of a man, we may well say that a man 1s determined by his
culture
I am taling culture as a normative concept 1n contrast with
the posiivistic concept of the anthropologist wath local and
tempori! hmitations By culture I mean something which man
s a rational being ought to achtevein bife a good which should
be pursued for 1ts own sake It 1s a clear condemnation of a
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man s life that he lacks culture, on the contrary we imply strong
praise when we say that a certain person 1s highly cultured
1 would also, as already suggesied, emphasize the unwversal
character of culture If culture represents the ideal of human
Iife, 1t cannot be different for different persons If truth, beauty
and goodness are not different for different peoples and coun
tries, then the 1deal culture which should be an embodiment
of these values cannot vary with time and place Different
people 1 their various ways try to approximate to the one
deat of | y We are worshippers of the same
God 1m our temples and mosques, churches and synagogues
Actually however all men are not equally fitted to pursue
the highest 1deal of life Mans nature 1s highly complex
According as a particular side of his nature acquires domt
nance over hns other sides he becomes wedded to the particular
mode of ife which appears to provide satisfaction to his nature
I cannot cntically develop here what I take to be the real
human nature I shall be content with stating my views some
what dogmatically
Man 1s patently one with his body, and no man s ever found
apart from a physical orgamism But his whole being cannot
be expressed or understood entirely 1n physical terms In
sraditional language we can say that he 15 also mind and
spirit or reason We can descnibe him as a unity of body, mind
and spint If weignore one of these elements, body or spint we
falafy the real human nature We get either a mere animal, or
God but not man
Body stands for the senstble, matcnal part ofour being Mind
T C 11 and other
physlcal characters which we share in common with the
hugher anmmals To spint or reason we owe whatever concep
nons we have of the supreme 1deals (or ultimate values) and
our sense of loyalty to them At present we have no clear under
standing of the relation between these clements of our nature
But we know spinit cannot work without ntelhgence and in
telligence or mind cannot operate apart from bodily functions
All these elements though present 1 every man do not
have equal importance We should attach more importance
to nund than to body and still more to spint than to mund In
fact one man 13 better than another only 1n attaching more
importance to the higher parts of his nature
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We may symbolcally concerve man as a spmt bound to us
body His culture or cvilization (we mught say, his true
religion) consists in gradually emancipating humself from the
domation of the body or i employing his mind more 1n
realizing spinitual ideals thar 1n sausfying bodily cravings
{although no real need of any part of our nature can be wholly
ignored) We find that we degrade ourselves and get mvolved
1n all sorts of unworthy struggles and conflicts, when we try
to acquire more and more matenal goods instead of trying to
realize spinitual values

What are spintual values® For our purpose we may accept
the usual division of consciousness into thinking feeling and
willing, each having 1ts characterisuic :deal Thinking fechng
and willing are functions of the mind when they are concerned
with mere facts or ordinary objects When they are directed
towards 1deals they may truly be called spintual functions
Truth beauty and goodness have traditionally been recog
mzed as the proper 1deals of these spiritual functions

These 1deals may be differently concerved and formulated
but I am convinced that ideals worthy of man cannot be con
cewved entirely 1n matenal terms They are otherworldly in
some sense and they lend dignity and worth to our human
nature Real culture consists m the increasing realizawon of
these 1deals

The most important task of the philosophy of education as T
understand 1t, 1s to brnng to clear consciousness the rdeals for
which men should live and then to find out the proper means
of inculcaung them effectively on the minds of young students

Education cannot mean merely the development of our
potentalines because there are potentralities for good 1n us as
well as for evaf Nor can 1t mean mere preparation for life
because life may be worthy or unworthy Our cducators must
realize as clearly as possible what kind of potentialities they are
to develop 1n us what kind of hife they are to educate us for
That 1s the wdeals which the 1 el of
culture must first be clearly understood and appreciated

But all arc not equally qualified to pursue the lughest ideals
As wesuggested above different people although lvangin the
same country 1nd even belonging to the same famify are often
at dufferent levels of mental and spintual dexelopment and
cannot therefore all attempt to realize the ghest deals
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Mere health or physical well being 1s a good enough 1deal for
many, some fewer aim at moral and intellectual excellence
and sull fewer can aspire after ngher spintuabity In a well
ordered society, there should be room for people of different
1deals and also provision for the satisfaction of their varying
needs

We may not and should not have hide bound castes, but we
cannot do away with all distinctions Saints and soldiers
scholars and athletes philosophers and merchants cannot all
be merged together mnto a homogeneous mass If we are to
avord chaos and confusion we should have a well understood
gradation of classes based on the difference of 1deals pursued
by them The supremacy however must belong to those who
can pomt to preach and practice the highest spinitual 1deals
They should guide and control the affairs of men, without
bemng able to denve any matenal advantages from them
Platos philosopher statesman  without any famly ties or
carthly possessions or the ancient Hindu sage owning no
matenal wealth and yet ruling over kings seems to indicate
the hind of people who might bring the present distracted
world to a better state

We need not make a fetish of democracy It 1s after all a
form of government or pohtical administration, concerned
to regulate our worldly affairs and external public relations
It does not touch all sides of our being and cannot supply a
motive for the highest activities of our soul Moreover, demo
cracy, as 1t 1s organized nowadays seems to place the world
at the mercy of half educated journahsts and unscrupulous
financters This cannot be anideal state of affairs There should
be a rule of reason rather than one of mere number Reason 1s
not equally powerful or acute 1n all people The number of
those who possess reason of the night kind and are willing to be
gwded by 1t, and not by prejudice and greed, 1s irited  So
when we decide any question by 2 mere majonty, we cannot
be sure that we have amved at a just or rational decision That
this 15 50 15 apparent from the respect we pay to the opinion of
an expert on any question

It may be objected that I have been rather unjust to demo
cracy which 1s not a mere form of government, but a way of
Iife, having aspects which are valuable in themselves For
mstance, 1t guarantees the nghts of indwvidual men and stands

74



Ras Vihary Das

for freedom and equality, and recognuzes the umque value of
human personality And these are surely very valuable con
tnibutions of democracy to the modern world

1 have no desire to decry the valuable services democracy
has rendered to humamty My only difficulty 15 that I fail to
see that the values which democracy subserves or specrally
recogmzes, are values of the highest kind or absolute values

1 thunk our duties are more mmportant than our nights and
an undue emphasis on the latter may not be quite wholesome
‘We should be earnest rather 1n discharging our duties than in
demanding our nghts If everyone did his duty then no
occasion mught anse for anyone to call attention to his nghts

As to equality, I do not clearly see that 1t 1s a fact or 1s
desirable 1n itself In some respect one may be equal to any
other As a mutable thing I am equal to the meanest lump of
clay The really important question concerns the respect 1
which one 1s said to be or should be equal to another And I
fail to see that 1n any important respect there 1s or can be
equality among all men It 1s only from a superfiial pont of
view that a judge and tus hangman may appear to be equal
If we look to the range of their understanding or their spintual
depth to the 1deals which nspire ther whole lhives wide
differences will easily come to view

Freedom no doubt 1s a very valuable aideal In the rehgious
as well as the polincal sphere people have often become,
almost literally fanaucal about it But have we any positive
conception of absolute freedom 1 ¢ freedom without reference
to anything clse® Absolutcly our p f freed
appears quite negative as mere absence of restramt or deter
mmation Otherwise we understind freedom only 1 connexion
with some function or other e g I am free to talk you are free
to go away, etc In the latter case the value of freedom
depends on the value of the function i respect of which onc 15
free Freedom to kil or to starv e 18 not casily recogmzed to be
quite 3o valuable

On this question of freedom 1t 15 well to recogmize that man
as a psychophysical organism or as a member of a social or
political whole can never emjoy absolute freedom He as
determuned by so many factors Physically he 15 absolutely
bound by the Inws of nature and his mund too 18 determined
by lus physical conditions
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True freedom 15 freedom of spiit We can achieve 1t only
gradually and partially In a certamn sense we have freedom
even now We are free to wall or to think This freedom 1s
highly valuable not so much because of itself, as because of
other higher values which require 1t as their pre condition
We cannot achieve goodness or morality unless we are free, we
cannot attamn truth or knowledge unless we think freely
Freedom 15 mstrumental to goodness and truth, which appear
to be higher values

I am a humamst 1n the sense that I believe all values are to
be realized 1 and by human beings and ultimately values do
not exist anywhere else But I do not see that any umque value
attaches to human personality merely as such if by human
personahty we understand no more than a centre of conscious
ness attached to a body To me human personaltty 1s no doubt
extremely valuable not however i itself but as the only
possible seat for the realization of all spiritual values Since
human personality alone has the potentiality to realize all
spintual values 1t may be supposed to be valuable in atselfl
But we should not forget that 1t has also the potentiahty to be
the very picture of the Devil s self on earth an offence to God
and humamty Considening therefore hus capacities for good
and eval I am disposed to regard man as valuable only when,
and 1n so far as, he puts himself at the service of the good

My demal of any ultimate value to human personality need
not be considered outrageous for 1n certain respectable sys
tems of thought also, such as Buddhism and Advaitism, our
chinging to personality 1s condemned as evil

Moreover, we know that when a man proves himself to be a
scourge to himself as well as to others by some unmitigated
vice we feel no qualms of conscience about putting an end to
his hfe People often sacnifice their lives for their country, for
freedom and truth If human personality were such an mval
uable thing, 1t would not perhaps be sacrificed 1n this way
Every day, perhaps every minute thousands are born and
thousands also pass away Such profuse production of umque
values and wanton destruction of them would be staggenng
indeed It would not be reasonable to argue that human
personality, as human, extends beyond birth and death

1 may be altogether wrong in my wiew of democracy and
of the values 1t subserves My mamn pont 1s whether 1t 18
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wholly rational 1n 1ts ways If as a way of hfe, democracy 1s
msprred, gmded and controlled by reason, I can have nothing
whatever to say agamnst 1t

Reason should be broadly concerved not merely as a capa
aty for argument only but as the principle of mntellectual
enlightenment as well as of moral inspiration, as both theore
tical and practical The most mportant thing 1s to make the
rule of reason prevail n our mdividual hives as well as 1n the
hfe of the community If we can make reason dominate our
life we shall no longer be gmded by unproved and unfounded
beliefs whether 1n rehigion or 1 polittes and shall never
sacrifice lngher values for the sake of lower ones Dogmatic
religions with definite and conflicting creeds which led to
wars 1n the past will be steadily at a discount

1t should not be supposed that I wish to eltminate all religion
from a hfe of lugher culture Religion in the sense of passtonate
apprehension of spiritual 1deals and a sincere attempt to
realize them n lfe, 15 usell the highest form of culture of
which I can conceive Religion as the best way of hfe possible
for a man 1s bound to remamn at least as an 1deal as long as
there 15 a spark of reason 1n man But orgamzed religion
involving particular beliefs that can hardly be justified at the
bar of reason can no longer be accepted by men who make
reason the rule of their hfe Religion 1n the ordinary accept
ance of the term 1lways mnvolves a set of dogmas which are
hardly credible and enjoms certam practices which scem to
have no moral sigmficance If we hrad just one set of behefs and
Practices prevalent throughout the world, there would per
haps be no serrous danger in them But in porng of fact there
are different sets of beliefs and practices sanctioned by differ
ent religions and when a person accepts one such set as
forming hus religion he 1s bound to regard 1t as the best and
supenor to all others This leads to hatred and conflicts
especially when prosely tizing zel 1s added to religious farth
Religion has thus often worked as a divisive force 1n history
agaunst culture and humamty I therefore thinh that religionan
this sense will be favoured less and less by men of real culture

I do not how s er forget the senvices rendered by religion to
culture in the past Music and poetry pamnting and architec
ture, flourished on the basis of religon  Philosophy was the
pursutt of rehigious men and medieval schoolmen wath their
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religious zeal, were the spintual forefathers of our modern
scientists In India too, rehigion philosophy and science were
for long a combined interest Morahty everywhere drew 1ts
mspiraton from rehigion, and many a barbarian was human
1zed by rehgon alone But with the matunty of human
reason all these cultural forces science and philosophy, art
and morality, have broken free from rehgion and are ranning
their own independent courses and fulfilling, 1n their different
ways the cultural functions which were once performed by
religion The independent cultural value of religion now thus
seems to have dwindled to a mimmum If one follows art and
morality, science and philosophy 1n a rehigious spinit 1¢ with
genumne devotion and simcenty, one need have no separate
religion at all

A word on science may not be out of place here Science as
the disinterested pursuit of truth for 1ts own sake 1s no doubt
a thing of the highest value and should never be depreciated
But the prestige of science in the contemporary world seems to
be largely due to the services 1t renders to militansts and 1n
dustniahsts This makes 1t suspect in the eyes of all nght
thinking men Further when we enquire closely, we find that
the 1deal of knowledge, which science pursues 1s not pure or
mere knowledge but knowledge which 1s power There 13 no
denying the fact that power has a corrupting influence When
you pursue knowledge not for 1ts own sake, but for the sake of
the power 1t brngs you to dommate nature (and men), you
have already started on a wrong path with a perverted
mentality It 1s therefore no surpnise to find the great harm
saence has done and 1s doing to the spint of man, as an ally of
unholy powers as an engine of destruction, as an wnstrument
of exploitation and profit

One cannot of course be blind to the wonders science has
performed or to the obvious matenal advantages man has
denved from 1t But 2 man of reflection cannot also fail to notc
how hittle science has contnbuted to the higher and spintual
needs of man All 1ts triumphs are on the matenial plane
Spinitually man has not been made better than his forefathers
Peace and tranquillity chanty and justice as well as other
wvirtues of mind and spint, have not been quite as abundant i
the scientific age as one would wish them to be

There 13 yet another kind of unspirituality connected with
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the spirit of sience It assumes that everything 15 knowable
and 13 1n principle senstble that our intellect 1s sufficient to
cope with all aspects of reahty I concene it to be a moral duty
of all mtelligent persons to carry forward the work of intel
lectual analysis and understanding as far as 1t will go, and we
cannot recognize any arbitrary limut beforehand But this 1s
different from supposing, as stience seems to do, that there
cannot exist any mysteries m reality which we may be unable
to solve This 15 likely to breed intellectual arrogance and
lack of genume humlity

However 1t 1s too late in the day to wish to stop the progress
of science m the modern world It has entwined itself too
mtimately with our present way of ife What we can do 1s to
put 1t 1n 1ts proper place It 1s certainly a very useful tool 1n
our hands by means of which we can satisfy many of our
physical or bodily needs, ind 1t should by all means be pre
served as long as we cannot deny our hodily self But as body
takes a subordmate place to mind and spint, so the place of
science 15, and should be lower than that of other disciphnes
which are concerned with our mental and spintual needs such
as art and morality, religion (1n the best sense) and philosophy

1 should however admat that sctence in the sense of disinter
ested pursuit of knowledge for 1ts own sake must always
remun m the highest rank along with religion (in the best
sense) and philosophy with art and morahty as an essential
form of culture In all these spheres our ulumate loyalty 1s to
the ideal of reason which speaks directly to the spint of man
m the language of truth beauty and goodness without the
aid of any extrancous revelation which we may call by any of
these names or by some other such as “sweetness and hght
oreven love or God but whatever the name 1t always appeals
spontaneously to our better sense (or reason) as alone desen
ng nd demanding realization absolutely on 1ts own account

Culture 1s 1 way of life and thought inspired by rational
1deals Education 1s the imtiation of man into the Itfe of culture
Tts aim, as I hike to concesvert 1s to awaken the mind of man to
a consciousness of worthy (rationil or spintual) ideds wand to a
Iively 1nterest 1n thewr progressive realization It secks n
Plato s langunge, to turm theeye of the mnd towardshight the
light which disspates the darkness of ignorance and prejudice
that breeding ground of all the dnverse alls of our hfe
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Theory and Practwce of Education
wn the United States

by
Crarence H Faust

DUCATION 1n the United States 1s not the expression of a
E single coherent set of beliefs about the nature of man and
sotiety Practices differ wadely at all levels of education, in both
public and private mstitutions and these differences of prac
tice reflect a vanety of opinions and belefs among educators
and nterested laymen concerming the nature and purposes of
education Conflicting theones concerming the responsibility
of schools for providing vocational traming social expertence,
and rehigious nstruction lead to wide differences in the scope
of school activiies Conflicing theories concerning the roles
of reason and emotion and the relative importance of reading
and first hand expenience 1n education lead to wide dufferences
1 methods of instruction

Conflicting princples frequently in greatly ssmphfied and
ncomplete versions of basic phllosophxc dlffcrcnccs he behind
thevanety ofvig 1 1 the
country One movement would make the schools student
centred rather than subject centred by devising educa
tional practices to fit the individual differences of students,
rather than arranging curnicula 1n accordance with histonc
departments of knowledge Another would reform school
curncula by analysmg the particular  hfe needs of students
and resh 1 coursesin d
with spcc:ﬁc 1cuvmcs 1n which students wll engage after their
formal schooling Another movement would provide students
with a common body of knowledge and competence 1n rea
soned discusston 1n order to establish the basis of mtellectual
community for dealing with the basic common problems of
our time

As a result of these differences of opimon and belief concern
ing the scope, the nature, and the purposes of education
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students of the same age receive very different kinds of educa
tion 1n the United States They may be given very considerable
religious nstruction, or none at all They may be required to
pursue a very precisely prescribed course of study, or they may
be permutted to determine what they shall study and how they
shall study 3t Their education may be chiefly vocational, or
include no vocational trammng at all Much ume may be given
to books and to reading, wnting, and anithmetic or such study
may be condemned as verbal and academic and replaced by
organtzed social and physteal experience

More fundamental than the conflict of theortes which gives
mise to this vanety of educational practices—and more clearly
indicative of the fundamental tensions 1n American hfe and
thought which are observable 1n ethics, politics and aesthetics
as well as 1in education—is the controversy over absolutes
the debate concerning the validity and usefulness of timeless
and unwersal pranciples of thought and action Two concerns
have frequently been i real or apparent opposition 1n the
development of thought and actwity mn the Umted States
One has been the concern for finding effective ways of secunng
immediate and specific results amd rapidly changmg crcum
stances as the people of the nation have swept across a contt
nent which presented to ¢ach new surging group of pioneers
both new possibilities and new dangers The other has been
the search for timeless general principles and cniterta as gudes
forunderstanding and copsng with the bewaldening complexities
of changing soctal and physical expenence

Religion wath 1ts concern for relationship to an eternal and
unchanging beng and for absolute critersa of excellence, was
central in the thought and practice of many of the founders of
the colontes on both scaboards of the country and 1t continues
even 1n secular forms and 1n fragments of theological beliefs
surviving 1n secular thought, to exert an tmportant influence
The concern on the other hand, for survival and success
under circumstances of Life 1n a new land extubited in the first
of these traditions has deeply marked the ideas and mstitutions
of the

As b:;‘u:; these two traditions, the people of the L!m(cd
States have undoubtedly been ly pr pred with
the lateer, that 15, with processes, with the ways 1n which
sequences of ¢ ents my be understood and the knowledge of
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them applied under particular circumstances to the direction
of particular means to immediate ends And American philoso
phy has been increasingly interested 1n the processes by which
things happen or may be brought about, wncreasingly dis
posed to formulate critena of excellence 1n terms of concrete
and temporal effects, and increasingly disposed to refer ques
tions of the truth of opinions and theores to the consequences
of holding them or at least to view propositions 5o attested as
more substantial and valuable than those otherwise estab
lished

Preoccupation with process exhibats itself, moreover, 1 the
lands of study or research in the humamties, 1n the social
sciences and to a lesser extent 1n the physical sciences which
have come to be most highly regarded in American colleges
and umversittes What seems most important to many scholars
worlang m literature and the arts are the arcumstances in the
expenence or opinions of an author, or 1n the hie and parucu
lar 1deas of his time, which may be construed as causal
explanations of the traits of his work The details of the life of
a poet or the special practices and conventions of the stage at
a particular peniod, or the development of popular interest i
certamn forms of the short story in Amenica—subyjects such as
these, rather than the cntena of excellence 1n hiterature or
therr application to individual literary works, are the common
est problems of Iiterary scholarship 1n the Umted States This
interest m untanghng and clanfying particular causes n
relation to particular effects in hterary history 1s an aspect of
preoccupation with process A similar preoccupation 1s
evident 1n scholarship 1n the social sciences when anthropolo
gists describe 1n detail the habits of certain socteties when
sociolognsts explore empirically the class structure of society,
the formation of public optmion the operation of mass media
of commumcation, or the causes of fatlure 1n marnage, when
political scientists analyse admimstrative structures and pro

cedures and when concern th 1 with the
p of pnee, prod labour g and
money policies In education itself when made the subject of
research, the concern 15 pred. ly with probl of

motivation the steps of the learning process, teaching devices
and administrative procedures
Thas preoccupation with process with the particular ways
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mn which things come about or may be brought about directs
attention both i research and in teaching to the particular
and the temporal rather than to the general and timeless
What 15 very generally sought m research and what 15
T d 1 the cl. 1s the clanifi of causal relation
ships among specific sequences of events rather than general
prinaples of tumeless sigmficance For a large and influential
group the discovery of such sequences constitutes not only
real knowledge but the only real knowledge Pursit of time
less principles 15 regarded as both futile and impractical No
such principles exsst 1t 1s held and if they did, they would be
too remote from the immediate and concrete problems which
Tequire solution to be of any practical value To look for them
1 to divert attention from the urgent problems at hand

In this view the immediate problem of satisfactory relations
with nations and peoples of other cultures 1s not to be solved
by reference to some set of umversal principles concerning
mankind, to the potentialities of human beings as members of
the human race, or to general principles of justice i human
affairs The feeling concerning the futihity and even the post
tive danger of attemp to blish 1 principles as
gwides for action 1s so strong and so generally accepted that
to accuse a thmher of implying  absolutes 15 sufficient 1n
many quarters to cast serious doubts upon his 1deas The
situation 1s illustrated by the handling i Amenca of the
commonest approach to the problems of intercultural or inter
national relations through what arc called area studies
The subjects of such studies are the particular history of 2
region 1ts particular laws and customs 1its particular social
and political structure 1ts particularlanguage anditsparticular
philosophy pped with knowledge of these matters the
expert 1n an area 18 assumed to have at his command what
would be needed to determine national policy with respect to
the area to fi as n ad of pr of
activity 1n the area or to provide any assistance which the
people of the country m1y seck or need

The concern with process as an object of knowledge affects
the methods by which knowledge 1s thought to be acquired
and commumcated The method must be empincal 1 the
sense of depending upon the acquisition of masses of specific
data It may be expenimental by way of the formulation of an
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hypothests and the seting up of conditions under which
observable fact may be expected to validate or disprove the
hypothests The key to vahdity 1n this method of reaching
truth 15 predictabiity Truth has been discovered when 1t 1s
possible to set gomg a sequence of particulars with confidence
concermng the phenomena 1t will exhubit 1n 1ts later stages, or,
where the sequence cannot be manipulated, with confidence
that once 1ts imtial stages have been observed, succeeding ones
may be correctly anticipated The expenimental method may
be supplemented by the histonical, and the problem of history
then becomes that of identifying separate cause and effect
relationships n the develop of society political institu
tions, and the arts

It follows as a consequence of commitment to these methods
of securing insight that the best to be hoped for 1n the study of
human behaviour and institutrons 1s a high degree of probabi
Lity Absolute knowledge 1s no more possible than the existence
of absolute principles D as opposed to probabil
ty, 15 possible only 1n precise subjects such as mathematics
Abstract reasoning that 1s reasoning which does not rest upon
observed fact may be an interesting intellectual pastime, but
like absolute principles has httle practical value except 1n the
sphere of mathematics where constructions of 1deas may prove
therr value in providing the terms for precise predictability
of physical events That the knowledge sought in research and
communicated to students does not rise above probabtlity of
success 15, of course not a matter of serious concern to those
preoccupied wath process The end of knowledge, 1n this view,
1s gudance for action 1n certain complex circumstances, each
cluster of which 1s to a degrec umque The pursmit of know-
ledge always begins with a speafic problem The solution of
the problem 15 the end 1n view Since the problem 1s particular
and 1ts solution ivolves the discovery of the way 1n which
relevant spectal circumstances can be met or handled, prob
ability 15 as much as can be expected and 1s as nearly ade
quate to the situation as knowledge can be To seeh timeless
principles for appl to the bewildering of
unique problems which the individual and society face 1s to
court the danger of embarking upon actions 1nadequate to the
peculianties of the temporal situation

The secker after Anowledge must, then, be an expenimenter
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And he must be aware that he 1s, lumself, embedded n the
processes of history The problems which 1t seems important
to him to solve, as well as the solutions which suggest them-
selves to him, are consequences of his individual situation m
time, place and culture The factors which have determined
his outlooh his interests his equipment of 1deas and s
methods of dealing with his problem make all that he does
relatve to his personal place in history Any attempt to sur
mount these limitations would atself, be only a consequence
of us situation  His reason 1s himted 1f not determuned m its
content and operation, by these cireumstances Education
must, consequently, make no pretence of developing a com
petence for the determunation of absolute truth It must be
concerned with the students socral adjustment and the
removal of psychological tensions It must begin with the
mterests he exmbits discipline him to avord prejudice and
dogmatism 1n favour of careful survey of empincal evidence
and teach him to regard his own and other people s conclu
stons as at best probable and as 1n all cases Jargely determuned
by tus mndividual environment and temperament It should be
Ppractical 1n 1ts attention to the details of vocational trammng
and more mnclusively, to the whole range of s particular
bife needs
All this, however 1s but one strain in Amenean thought
and the theory and pracuce of education 1n Amenca can by
no means be wholly explained by 1t The preoccupation with
process has throughout the history of the American people
been accompansed by a quite different concern a concern not
with sequences of particulars but with the relations of the
temporal and particular to the cternal and universal Theolo-
gans such 1s Jonathan Edwards have sought to determmein
what respects and how far human betngs as temporal exist
ences participate n absolute being 1n what respects and how
far individual human lives coming into existence sn time and
place sharc 1n the bemng of that which must always have
existed, the totality which stself did not come into being but
simply 15 The temporal beings hich particulanze ats exast
ence 1n time and plice must according to this hine of thought
find their most important knowledge in msights concerning
ther relationshup to 3t For philosophers such as Emerson
suth knowledge 1s more smportant and more real than the
86/

e



Round Table

shimmerng sensation of particulars or empmncal deter
minations concerning the sequences of particulars Poets of
the school of Walt Whitman tend, on the other hand, to find
the umversal and the ultimate 1n nature rather than in some
being of which nature 1s the expression or projection or
emanation

It 15 assumed by these writers, and 1s fundamental n the
tradition they represent thatknowledge of man s participation
1 unnersal being 1s possible It could not, of course, be
acquired by even the most precise nsights into the sequences
of particulars which constitute temporal experience But even
as mankind has a capacity for apprehending the particulars
of sense experience, so it has a capacty for laying hold upon
absolute being and absolute truth The means of acheving
such knowledge have been varously conceived of and named
—the operation of discursive reason, the activities of poetic
imagination, or the insights of common sense The methods of
securing knowledge of eternal being and a grasp of timeless
principles may range from mngorous practice of abstract
thinking to the cultivation of mystical experience, or the
clanfication of the 1deas of common sense which are considered
available even to the meanest human capacities

It 15 1n thus tradition that much of the theology and much
of the early political theory of the United States was developed
When the people of the 13 onginal colomes declared their
mdependence of Great Britain they began by announcing
that certain general truths were self enident  All men they
declared are created free and equal and have certain 1nalien
able natural nghts among which are life, hiberty, and the
pursuit of happiness It would have scemed te the founding
fathers of the country mnsufficient unconvincing and wholly
1nadequate to say that given the peculiar circumstances of hife
i Amenica n 1776 and given the particular inhentance of
desres interests andideas separation from the mother country
was probably justified

Both of these two strains of thought 1n Amenca, the pre
occupation with process and the concern for participation in
absolute betng have apphed themselves to religrous and to
secular problems While one wing of puntan thought best
represented perhaps by Jonathan Edwards centred upon the
possibility of spmtual umon with God conceived as “Absolute
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Mind , another, best represented by Cotton Mather, was
preoccipred with the discovery of histonical and contemporary
actvities by means of which human beings rught become
nstruments or agents 1n the plan of operations formulated by
the Deaity The second school held that the ulumate nature of
the universe was beyond human comprehension, that the
divine plan for 1ts operations was beyond the power of human
thought, and thatat was presumptuous for fimte human beings
0 1nquire mnto ultimate ends Religion for this school was not
absorption 1n eternal being but adjustment to an eternal plan
ofoperation Virtue was not umon with or participatien in the
divine and absolute but willing actvity as an agent or in
strument of specific divine purposes
As religion has been pursued along these two lines so at the
other extreme has the interest 1n nature Man 1s understood to
have reached what degree of perfection s possible for him by
absorption 1n nature by developing or yrelding to what he
shares with the natural world by participating as fully as
Ppossible 1n nature or as Emerson put it permitting the cur
rents of universal being to flow through hum The predommant
thought, however, of the past few generations in the United
States concermng man s relation to nature has centred upon
the possibilitres of human ad to the processes of nature
or special devices for human mastery of 1t The problem of
human hfe has increasingly been envisaged as a matter of
meeting particular and rare situations by particular and
diate p of ad to them General questions
concerning the consideration of ultimate ends of nature and
attempts to operate on the basis of absolute principles have
from this paint of view scemed futile and even posttively dan
gerous
Contemporary American thought and practice would be
P d h if 1t were p 1 as a conflict of
tho schools of thought consistently and sharply opposed to
cach other The unnersal principles which one school secks
havc thar value not merely 1n participation 1 absolute being
and intelligence but also as guides for immeduate and speafic
activities Religious men concerned about man s relation to
ultimate being have 1n the light of the principles they regard
as unsversal engaged strenuously an the construction of par

ticular relig and the fc of detailed
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codes of conduct The purely contemplatry e soul 15 rare in the
Unmited States

On the other hand the theory and practice of those pre
occupied with processes have not been wholly divorced from
general and even umversal ends Ends and values have often
been mpliaitly assumed and permutted to remain nexpheit
and unexamined The earnest pursut of particular knowledge
and useful practice 1n biology and medicine for example has
assumed that physical hife and physical health are values for all
men 1n all times and places These assumptions can be chal
fenged Every smcide does challenge them But they are not
explicitly examined 1 our schools of medicine In the case of
education the assertion that 1t 1s futile to consider absolute
values and ends 15 commonly accompanied by a declaration
of the importance of individual matunty and growth and of
social coheston and strength For these 1deals of indwidual
growth and social strength owe their ngnificance to the trade
tions of thought necessary to the discovery of unversal and
absolute values and ends So too does the very common term

adjustment  which means more than the mere absence of
friction, and lves 1n an d gencral way D
of desirable relationships inherited or borrowed from the
traditions of thought concerned wath explicit formulation of
universal ends and values

One consequence of this situation 13 a certain embarrassment
m many circles 1n the United States concerning talk about
those ulumate values which our activiies assume In the
tradiion of preoccupation with particular processes talk
about absolute principles 1s regarded as futile and pretentious
Yet leaders of religious, poliical or economuc thought are
in this respect granted a certan tolerance when they engage
mn public pronouncements and are mdeed expected to
enunciate general ends and values The man of affairs who 1n
Ius office or among his associates would be uncomfortable 1n
the discussion of general principles of justice, for example, and
wholly inexpert 1 p g or pre a seq of
thought regarding them 1s to some extent released from this
embarrassment when he makes a formal public speech, and
feels moreover responsible for declarations of general pnciples

Concern for the spiritual as agarnst the matenal 13 hikewse
not the exclusive property of one school of thought 1n the
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Unuted States It has often been pomted out that despite the
preoccupation with spintual matters of important leaders and
groups among the founders of the country, the practical
acuwvities of these men in the conquest of the continent and
1n the erection of a highly complex matenal civilization were
tremendous  Conversely the rewards sought in the most
matenahstic of American activities the acqusition of fortunes
for example seem often to have been satisfactions which were
basically nen matersal

It 15 not surprising that educational practice i the Unuted
States should present an appearance of confusion and conflict
The nstitutions established to induct the young into the hfe
and culture of the country reflect the tensions between pre-
occupation with process and concern for parucipation 1n the
umversal Despute these conflicts theinterest on the one hand
of all parties 1n the immed:ate practical operations of educa
tion and the adherence, on the other hand, even of those who
repudiate absolute principles to certamn unexpressed and un
exanuned general values prevent the educational system from
falling to pieces under the strains 1n Amencan thought which
1t reflects It should be added that the country s tradition of
freedom of thought and discussion 15 of mestimable value m
providing the possibil for the n ble resol! of
educational confliets

The greatest need of American education 1s the clanfication
of the relationships of the vanous philosophies 1t expresses
What 15 required 1s the investigation on the onc hand of
unexamined principles and values which play ther role 1n the
determination of educational practices and the fuller mvest:
gation on the other hand of unnersal punciples values and
cnteria with a view to more detailed pracucal application of
them These too, may be among the basic needs for the
development of fuller mutual understanding between Eastand
West
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The Concept of Gradual Progress
n Indian and Western Philosophy

b
HELMUTH vON GLASENAPP

1TH the heavens above hus head and the earth beneath

his feet, man stands 1n the mudst of the umverse Hum
self drawn to the depths by the force of his matersal body but
at the same time rassed to sublime heights by the lofty aspira
tions of is mind  since ime rmmemorial he has tried to solve
the three nddles about himself which Immanuel kant has
formulated 1n the questions What can I know? , What
shallIdo® and WhatmayIhope® The answers that have
been giwen to these questions since the time when primutive
man tned to make out his position 1n the world to determune
what 15 good and bad and to solve the mysteries of death, have
been very different and always provisional For the particulan
ties of space and time of blood and tradition as well as the
peculiar inchinations and predilectrons of individual thinkers,
have produced 2 countless vanety of religious teachings and
metaphysical systems which have all claimed to have removed
the veil hiding the face of truth

And yet 1if we consider the history of man s endeavours to

pin down the truth, we come to the conclusion that however
much thinkers differ 1n their interpretation of the nature of the
umerse and that which 18 beyond 1t nevertheless they all
agree to some extent in the pracucal conclusion 1n recom
mending a hife which would in fact comply with the require
ments of society and of man s own conscience This mnsight has
been expressed 1n the Subkashitdrnara in a beautiful verse which
runs as follows

Concerning sacred places g God and

religious duties there 15 discussion among the wise but there 13
full harmony with all systems in the commandment do geod to
everybody and honour your parents
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It s clear that a high moral standard 15 not attained rmmed:
ately, only gradually It req; d to develop a chuld
subject to various and conflicting 1mpulses 1nto an adult
obeying the laws of ethics Tt 15 one of the most productive
thoughts 1n the hustory of religion and philosophy that man as
he comes from the womb of nature has a long way to go unul
he reaches perfection, and that the hughest level can be reached
only step by step and by pasung through many grades This
concept of the possibility of a gradual progress 1s not only a
sound principle of secular and moral education 1t plays an
equally prominent role 1n man s endeavours to transcend the
bounds of his earthly lumtations and to advance to the realm
of the divine But how can man hope to attamn so lugh a goal
without knowing fus true position 1n the world and among
his fellow beings? The practical side of hife has always to be
supplemented by theoretical knowledge We have therefore
also to deal with the concept of graduation 1n 1ts biological and
historical aspects Finally having consdersd the multple
views of scholars of many ages and countries we have to show
one thing more We have to ask ourselves whether all the
il I3 on and interp of, the world
must be und d as formu e steps leading to the
1 1 truth propounded by tndividual thunkers or by
a speaal school of thought
Being nether a philosopher nor a theologian I do not intend
to proclaim new truth or convert anyone to a partcular
system Asa histortan my task s more modest All Idesireisto
show haw the dea of graduation and of gradual progress 18
reabzed 1n all the 1 d of philosophy 1n so far as
they are concerned with presenting a great wdeal to man and
rasng him to a gher level of ethics and understanding
In conpsidenng the world of today we sec that four great
avihizations dormnate the greater part of the globe the
cvilizaton of the Far East Indian cvilizaunon  Mostem
anihizaton nd Western envilization Each has produced a
philosophy of hugh standing In Europe the philosophy of the
Arabs was known as early 18 the Middle Ages when Ibn
Sina {Avicenna) and Ibn Rushd (Averrocs) were studied by
Albertus Magnus and Thomas Aquinas Chinese philosophy
reached Europe 1n the seventeenth century, when Catholic
Fathers translated the classical texts and Letbntz and Wolff
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sung 1ts prasses The study of Indian philosophy was the last
to be begun mn modern Europe, though the ancient Greels
had some knowledge of 1t Its proneers were Anquetil
Duperron, Charles Wilkins and H Th Colebrooks, 1ts
heralds Schelling and Schopenhauer

It 1s to be regretted that after these promsing beginmings
Western philosophers of our times should give 1nadequate
consideration to the metaphysics of the East This must be
deplored for 1f 1t 1s the task of philosophy to occupy itself with
the problem of the entire world and the whole of humamty,
and to depict the achievements of thought umversally, 1t
cannot neglect what has been done outside of Europe and
Amenca Today when Asia and the West are connected by
acroplanes which make short work of space today, when we
can contact the scholars of the whole earth there 1s urgent
need for all philosophers to know about each other and to
acquire at least some knowledge of the results of thought
reached 1n the Orient I shall therefore 1n this article compare
the teachings of the Occident with those of the East In refer
ning chiefly to Indian philosophy, I doso for personal reasons
For, although I have visited Turkey and Egypt China and
Japan and have read Islamic and Far Eastern philosophers in
translations I feel more farmihiar with the philosophy of
Hinduism, Jaimsm and Buddhism because I have devoted my
life to their study 1t seems to me also only nght to deal i the
first place with the thoughts of this hospitable country to
which we are invited, whose wise men have, with indefatigable
zeal since the times of the Upanishads of Mahavira and of the
Buddha, devoted all their lives to philosophy and religion

The great ocean deepens gradually but not abruptly and

steeply So there 1s also in good teaching and disaipline a
gradual instruction a gradual practical application and a
gradual progress These words of the Buddha give 1n a
nutshell the principles of education applied all over the world,
1n the schoals of ancient Greece where the boys received their
physical and literary traing after leaving their mother s
knees at the age of seven, 1n the palace schools of Charlemagne
as well as i the modern Western educational institutions,
from the kindergarten to the grammar school and the um
versity

These principles were 1pplied also in ancient India where
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primary education began in the pathskalas or 1n the monastertes
11 which the pupils learned the three R s and proceeded then
to hugher studies The famous Chinese travellers Fa Hien and
Hiuen Tsiang and I tsing have left us remarhable pictures of
the efficiency of the universities of Nalanda and other places of
Buddhsst learning I tsing tells us that the course of nstruction
for boys began wath the study of grammar to which three years
were devoted followed by the study of commentaries and
works of a2 more advanced character He compares the stages
of the student with the several degrees of the Confucian scholar
The a1m of Eastern and Western education has always been
the same the purposeful transmission of the learming and
culture of one to qualified The method
also have been 1dentical 1n India and Europe A celebrated
verse attnibuted to Chanakya (Bohtingk Indische Spruche 2
ed Nr 5848) says that for five years onc may fondle a son for
10 years one may spank him, but when he has reached the
sixteenth year, one may consider hum a friend This harmo
mizes with the theonies of modern Western educationsts, who
say that duning the first six years the child should be mduced
10 good habits by coaxing, in the second period hus character
should be lded by obed forced by pumst i
necessary, but that in the third period commendaton 15 the
Principal means of tramng
The fund 1 goal of 1s not only to impart
knowledge but to develop 2 moral character to lead the
individual to the perfection of his abilities and powers 1 a
word, to give hum a complete possibthity of self real. n the
widest and truest sense of the term For this reason education
should not stop at a certamn age, when the course of studies 1s
finished, but should continue throughout the whole of hfe
Every nation has worked out for this purpose its own ways and
methods The most onginal and noteworthy of these 1s to my
mind the Indian system of dshramas that prevailed dunng
the time of the Upamshads
According to this, the young Aryan 1e member of the
higher castes was at the age of 8 or 10 years sent to the
house of 1 Brahman to hve there and be taught the leda
ere he remained for 12 years or more, lus time being divided
between the studying of the holy texts tnd the fullilment of
domesuc and religious duties When he had finished Ius
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studies he left the first ashrama, that of a brakmackanin, and
entered into the askrama of a grihastha, 1€ a householder He
married and founded a family forit was considered a religious
duty to begetason that the thread of hus race be not broken
as the Tarttinya Upamishad I 11 says But when he developed
wrinkles and grey hair and had seen the child of his child, he
must gwve up all worldly pursuits and retire to the woods As
a vanaprasthe he lived, with or without his wife, free from al
most all duties and sacnificial obligations, a religious life given
to meditation  The last stage of the career of the pious Aryan
was that of a sannyasin, 2 man who had cast off everything
from limself As an ascetic he wandered from willage to
village untit death removed the last barner that prevented his
absorption 1nto the Brahma, the umversal spirt

Later on this system of ashramas fell into disuse today, as far
as I know 1t 1s ittle more than a survival But the attempt 1t
made to transform human life 1nto a preparatory school for
ctermty (Deussen) merits the highest admuration For 1t gave
the grihastha all the possibiliies of enjoying hife and seeing 1ts
sorrows untl he felt himself npe to sever gradually the bonds
of attachment to 1t The system of the ashramas stands perhaps
umque 1n the world and even 1f 1t has become obsolete now, 1t
shows the lofty spintual ideal of the ancient Indians who made
the whole of hie subservient to the conception that it 1s not the
destiny of man to be submerged by worldly cares, but to raise
himself above them to a lugher sphere

In many religious systems from the secret societies of the
Pamitives to the modern Freemasons, there has been a number
of grades which the adherent must pass through from the state
of the worldly to that of the fully imittated man Members of
the several grades are expected to possess a progres ively more
claborate knowledge of the religious truth propounded by the
mdividual system these grades often being distinguished by
therr dress or by special symbols

As these matters are closely connected with ntuals, we
cannot go mnto details here But we may deal with another
subject that 1s of great importance n every system of mystical
philosophy, namely the different steps which are to be dis
tinguished on the way to the transcendent truth The Indsan
theists ¢ g the Bhagaratas, teach that there are five dommant
cmotions directed to the Supremc, and these are arranged 1n
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g scale (1) r 1on of the world, (2) obedience,
daga, servitude, (3) sakhya, foendshup (4) tatsalya, the tender
fondness of a child and (5) ran, or passionate love The 1dea
that man when he tres to penetrate more and more imnto the
essence of God passes from the position of a servant to that of a
frend, from that of a fnend to that of a child and from that of
achild to that of a lover shows a parallel with Angelus Silesius
and other Christian mystics

In Indian works which expound a momstic doctrine of the
wdentity of the individual spmnt and the absolute theones on
thesteps leading to the supreme goal have also been developed
I may quote here only the Yogasastshta Ramayana according to
which there are seven stages of bhumikas that mark the path to
salvation They are (according to ITI 118) (1) Subhechehha,
the strving for the good, (2) tickarana philosophical reflection
(3) tanu manasa small activity of worldly thought because of
detachment from sense objects (4) satfrapatts, attanment of the
true self existent entity, (5) asamsakts severing of all bonds to
the world as a consequence of the chamatkara, or surprse felt
at the union wath the infimte Spint (6) padarthabhavana, the
state when the perception of the plurality of objects has
ceased (7) furyaga the state of objectless contemplation which
1s the prelimmary step towards the defimte end of individuahty
reached at death only

This ladder of mystic states and perfections has its counter
Part 1n neo-Platomsm Moslem Sufism and Christian mysu
csm Strenuous and prolonged sclf disciphne 1s 1n every case
the precursor of active contemplation This consists of a long
process of internal quretude of abstraction from sense and of
absorption 1n the transcendent till the human soul 1s attunc::l
to the divine By this act of pl thewhole p
1ty 1s rased to a higher level nso faras  the abysmal depths
of 1ts existence are reached the foundation or bottom of the
soul which finds 1ts repose 1n the nfinity of God

In Buddhism we meet with similar methods By a hife in
reurement and idifference to all worldly desires the disciple
has to prepare the way for the contemplation of the truth all
1s 1mpermanent, 2ll 13 without self all 1s therefore full of
sorrow It 1s the salient feature of Buddhist philosophy that 1t
acknowledges neither an immortal soul as the centre of the
so-called emp H lity nor a p 1 God who rules
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of the worldly to that of the fully imuated man Members of
the several grades are expected to possess a progressively more
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g scale (1) of the world, (2) obedsence,
dagia, servitude (3) sekhna, fendshup (4) satsalya the tender
fondness of a child and (5) rat or passionate Jove The 1dea
that man when he tries ta penctrate mere and more into the
essence of God passes from the pasition of a servant to that of a
fnend from that of a friend to that of a child and from that of
achild to that of a Jover, shows a parallel with Angelus Sulestas
and other Chnstian mystics
In Indian works which expound a momstic doctrne of the
wdentity of the wdividunl spint and the absolute, theones on
thesteps leading to the supreme goal have also been dev eloped
I may quote here only the Yogavanskte Ramayana according to
which there are seven stages of bhurmtas that mark the path to
salvation They are {according to 111, 118) (1) Subkechchba
the stnving for the good (2) sichorana philosophical reflection
(3) fany manase small actvaty of worldly thought because of
detachment from sense objects, (4) satteapatts attunment of the
true self exastent entity (51 asamsakst, sevenng of all bonds to
the world as a consequence of the chamathara, or surpnse felt
at the union with the mfimte Spint {6) padarthabhavara the
state when the perception of the plurality of objects has
ceased (7) tupaga the state of objectless contemplation which
ssthe prehmnary step towards the defimite end ofndmiduality
reached at death only
This Idder of mystc states and perfections has its couater
patt m neo-Platomsm, Moslem Sufism and Chnistian mysty
csm Strenuons and prolonged self disciphne 13 1n every case
the precursor of active contemplation This consists of a long
process of internal quictude, of abstraction from sense and of
absorphon 1 the trinscendent ull the human soul s anunc'd
to the divine By this act of pl the whole p
iy s raused to a higher level, n so far as the abysmal depths
of s exstence are reached the foundanon or bottom of the
soul whuch finds sts repose sn the mfimty of God
In Buddhust we meet with stmilar methods By a hfcan
Tetirement and sndifference to all worldly desires the disaple
has 10 prepare the way for the contemplation of the truth all
1§ ampermanent, A i without self all 1s thercfore full of
susy It 15 the sahient feature of Buddbust philosophy that it
acknowledges neither an rmmortad sout as the centre of the
so-called empimieal personality, nor a person} God who rules
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the world nor an impersonal absolute out of which the
umwverse has developed For this reason, the Buddhist method
of reaching salvation cannot consist 1n the chimnation of all
clements which do not belong to the soul as the very nucleus
of the indnvidual nor 1n the pantheistic merging of the individ
ual spint 1n a umversal spint The way to truth has as its
presupposition the knowledge that there 1s no substantial
entity 1n this world of universal flux Man 1s a complex of
dharmas, of changny, constitutive elements which arise accord
1ng to moral laws m functional dependence on each other The
aim of the thinker consists 1n gradually reahzing the truth,
that there 1s no self The Buddhst philosophers 1n contra
distinction to the Vedantuns and others believe that the
expunging of the tdea of self 15 the necessary forerunner to the
attainment of asroana

It 15 interesting to note how this doctnine that there 1s no ego
has produced quite different effects 1n the history of Buddhust
thought In ancient Buddhism, 1t found its 1deal representative
1 the arkat, 1n the saint who lives as a hermit or 1n a monastery
entirely given to spirttual exeraises In Mahayana Buddhism,
the negation of the ego 1s a call to greater moral activity,
because the aspirant towards a ligher hife understanding that
there 1s no difference between himself and his nesghbour must
develop the wish to do good permanently to others According
to the elaborate theories of the stages mn the career of a
Bodfusattva an aspirant for future Buddhahood develops step
by step all the exght cardinal virtues until he becomes a sant
This saint, having hberated himself from all egotism, 1n his
turn frees other creatures from egotism and makes them
mature for the cultivation of moral perfecttons which will lead
them also to salvation

The Buddhust doctrine of the non existence of a self has no
counterpart mm Western philosophy though we find also 1n
Hume, Lichtenberg and Mach the conception that the ego1s as
transitory as the body The practical conclusion from 1t would
seem to be that one must not attach any importance to the cgo,
but by getting nid of thus erroneous :dea devote all ones
endeavours to the welfare of other beings

Orthodox Chnstianity teaches that man can perfect himself
only 1n his existence on earth When his ife has come toats end
he carns the fruts of his moral behaviour either immediately
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after death 1n heaven or hell by the special judgment of God
or at the end of time when the dead are resurrected In India,
the doctrine of transmigration 15 the basis of the systems of
Hindwsm, Jamism and Buddlism According to ths belief,
cvery individual after death enters upon a new existence In
this life, he earns the fruits of ments acquired 1n the past and
has to endure the q of sins p ly |

We have not to embark here upon an explanaton of the
Philosophical theorzes which try to define which 1s the factor
that wanders from one existence to another or how the rebirth
1 effected Hindus and Jains on the one side, and Buddhists on
the other, disagree on this The former beheve 1 ymmortal
souls and therr reincarnation The Buddhusts deny the exist
ence of smmortal souls capable of survival but acknowledge a
senies of momentary entities or dharmas which pass from the
dead to the being to be born So the man who 15 reborn 15 not
the dead one on the other hand he 1s also not different from
him because he onginates from him But there 15 conformuty
n all Indian rehgions 1n so far as they emphatcally believe
that as a man sows so he reaps There 15 2 moral and
natural law, inherent 1n the universe the outcome of which 1s
that every act voluntanly done by man has 1ts consequences
m a new life which succeeds the present one

According to Indian philosophers, this doctrine of Aerma
gves a plausible explanation of the duersity of human con
ditions and human fate This teaching 1s emunently moral
because 1t explains the whole world development as the
necessary result of the combined acts of all bengs taken
together and 1t includes the three possibil which are
necessary for the recognition of 2 moral order of the world the
Ppossibihity that man 18 responsible for hus doings because he has
2 free wall, the possibality that there 1s a just retnbution for
&verything done by lum and the posabihity that his insight
and moral behaviour will ripen more and more so that he
may become perfect after thousands of custences The doc
trne of Aarma nghtly understood thus considers every
eXistence as a stage on the way to perfection

It 1s well known that this doctnne of transmugration has also
found followers among the adherents of other religions such
as the anctent Celts and Teutons, some Jewish and Mohim
medan mystes and some Chnstian heresies Among ancient
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European philosophers, Pythagoras, Empedocles, Plato and
Plotinus were 1ts exponents In modern times, the doctrine of a
gradual progress by the indidual through many lnes 1n
succession was advocated by two famous German wrniters at
the end of the eighteenth century Lessing and Kant Lessing
says 1n his work, the Education of the Human Race (1780) that as
a man cannot 1n one and the same lifetime pass through all
the stages towards perfection he has to experience many
exsstences  Smlar 1s the opiuon of Kant in s Critigue of
Practical Reason He argues that the categorical imperative
demands of us perfect morality and perfect holiness This
cannot be realized 1n one hife, and therefore presupposes that
our personality lasts for an infimte ime and that we have to
reach the goal 1n a successive approach of infintte progression
It was Paul Deussen who remarked that this agrees with the
verse of the Gita (VI 45)

Strizng cealously with sins cleansed the disciplined man perfected
through many rebirths finally goes to the highest goal !

So far I have only dealt with the different conceptions of the
gradual progress of the individual now I shall speak about the
theones that assume a collective gradual progress The most
important of these 1s Darwinism the doctnine of evolution
associated wath Charles Darwin who published hus Orgin of
Spectes 1n 1859 According to this work evolution in nature 1s
the result of selection n the struggle for existence Basing
themselves on this theory scientists have tned to establish a
pedigree of the human race and to show that there 13 an
ascending scale beginming with the lowest types of hving
bemngs and ending with man This doctrine contradicts both
former scientific opimons upholding the vanability of
species, and the beliefs of all the great religions It had 1ts
precursors 1n some Greek Chinese and Mohammedan
mysuces who anticipated the 1dea to some extent butitis a
modern Western achievement It caused a change in all
departments of Western knowledge almost without parallel
the history of thought Its philosophical importance 1s that 1t
1 d the 1 diffe hutherto supposed to exist
between man and ammal and taught instead a gradual

1 Edgerion s translation.
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progress in the nature of spectes an ascent from simpler forms
under the stress of competition for the necesuitres of bife
The basic concepion of Darwinusm  that alf ife 1s one great
entity, 15 of course not new to Indian philosophy For already
m the Upamshads the Hindus were of the opimion that plants
and ammals have a soul like men and the Jams bad a presen
timent of the modern theones of the exstence of mfinitely
small hving bemgs hike infusona and bacterra 1t 15 thexefore
not astomshing that in the third century 3¢ the emperor
Ashoka built hosputals for amimals In the West some Chnstian
sants lihe Jerome and Tranus are recorded to have chershed
a brotherly love for the brute creation but sacteties for pre
venting cruelty to ammals have exusted m Europe only since
the begimming of the last century
‘Theaol and phslosophers in the west of the
Hindukush have always tried 10 concesv ¢ of human hustory as
A process beginming with the creation of the wosld and endig
with the destruction of the present unnerse the resusrection
of the dead and the coming of a definute state of everlasung and
mmortal bliss Zarathustra and the Jater Jewash prophets were
protagonusts of this theory of world history and Chrstamity
has made this doctrine one of s chief eachings Sant
Augustine mlns  Deeatate Der has laid the foundations of
a philosophy of history that connders the 6 coo years forming
the term of life of manksnd as bewng the progressi ¢ realization
of the hangdom of God
In the nineteenth century this sdea was transformed mnto a
phalasaphical theory of evolution According to Hegel thewhole
ol history 1sades elopment teleolomeally concened for the end
governs the process As the germ carres wathin itself the whole
Dature of the tree the flavour and the form of the fnuts so the
first vestiges of mund 1 irtually contan the whole of histary
Hutory 15 thus the necessary evolution of the immanent 1dea
the process bemng fixed o all its stages Through human
taterests and actions the final purpose of history 1s carmed out
but the purpose 1tself 15 beyond human anterests and acuions
It 15 the hortage of the Chnstian phidosophy of history that
Hege! does not astume that evolution goeson for ever but that
he thinks that a highest and absclute form may be reached So
he takes Christsanity ta be the absolute form of relimon 21 hus
own phalosophy 15 the absol phulosophy After having
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passed from one phase to the other, the human mund 1t last
reaches a sort of platean where 1t will continue for ever on an
elevated plane The followers of Hegel split later mto two
groups The 1dealists conceved history as an evolution of
consciousness i an optimistic way, but with Eduard von Hart
mann, the philosophy of hstory acquires a pessimistic trend
Existence 15 governed by a great unconscious which, as a
umversal providence, gudes all 1ssues to a predetermuned end

The aim of the Godishisr ption a universal
Mirrana or evanescence of the total vohtion of the world nto
nothing; Other philosophers starting with Hegel worked

out a matenalstic conception of history For the Hegelian
dialectic of the absolute 1dea, harl Marx substituted a dialectic
of economic conditions and development The 1deal elements
in man s nature and fe are reflexes only of the interplay of
matenal conditions and economic facts This matenalistic
conception of history 1s obviously hostle to all theones of 2
spurttual ongin or destiny of man Nevertheless the faith that
1n the future a new, just order will rule the world gives to the
Maraan theones some stmlanty to the rehigious expectation
of a renewal of the world that will Iast for ever

It 1s a disuinctive feature of the Indian religious and philo
sophical systems that they do not believe in a creation out of
nothing n a world process that happens but once and 1n an
ulumate state of bliss which will never end According to the
Jamns and to some Mimamsakas the world 1s without beginning
and without end according to Hindus and Buddhssts, there
are nnumerable worlds which are produced and agam
destroyed, 5o that there 1s a cycle of creation and anmhilation
which has gone on since time 1immemonal Here too the cosmos
as a whole has ever existed and will always exist On our earth
there 15 also a continuous succession of good and evil ages
There wall never be a penod of absolute perfection enduring
for etermity For this reason Indian philosophers never
cherished hopes of a final and everlasting state of beatitude to
come The ndividual soul may reach perfection undergoing
the purgatory of many births but the world wself 1s not
changed by this for the number of fiving beings to be born
and to die because of their farma, 1s infinite The Indian tdea
of sugas kalpas acasarpenes and atsarpins, etc  remunds one of
Oswald Spengler s theory propounded in the Decline of the
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Best every avathization 1s bke 2 plant 3t has its ongin s tome
of blossoming 1ts decay and 1ts anmhilation When 1t has
passed, another kind of civilization may take tts place

Because of these divergent views on the destiny of the world
and of mankind the importance ascribed to hustory 1s quste
different among the Hindus and among peoples brought up to
believe i Tslam or Chrstiamty Bacawse hustory does not
repeat wself and everythang that happens 1s a umque event on
the path of time from creation to perfection 1t s worth while
to wnite it down and to fix exactly the year when 1t happened
Therefore Chnstian and Moslem scholars have always been
smuch mterested m histoncal dates and facws

In India on the other hand the pundits have never at
tached any wmportence to these matters In the everlasting
¢ycle of ime and 1n the endless succession of remcamations
11 quite tess to know when hing cccurred anly
the fact atself and 1ts moral mphcations are impartant It 15
for this reason that we do nat know when the Indian texts were
composed and are equally at a loss concerming the dates of the
great Indian poets and phulosophers ke Kalidasa, Shankara
or Ramananda because of the sexactitude of tradinon and
the confhicting views of Indian winters

The difference betneen Western and Indsan adeas in s
Tespect may be diustrated by the followng simile the Western
or3 see everytiung through a sart of magaulinng glass orasin
a slow motion pcture while the Hindus sce st sub sprac
aeterstatis It 1s evident that both ways of seeng are onc sided
00 has to be complemented by the other We may quote
thus respect a verse of the celebrated German mystic Jacob

me who wrote

§§ em Enghert wse Jat und Lot wie Eusghat
Der st defrat von allen Strest

After these remarks on the gradual progress of the indwidual
and the conceptions of a gradual progress of humantty as 2
whale Jet us turn now o our thrd and Jast theme s any
gradual progress to be discerned an the veraaty of the many
religions and philosophucat doctrines to which the different
Peoples of the carth hive Whered?
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According to modern science our earth has an age of 2,000
millions of years the human race 1s said to have exsted for
600,000 years and our knowledge of human history covers a
space of time not exceeding 6,000 years It 15 known that
dunng this tme man has embraced very different forms of
belief ull he reached the present state, where five great
religions with mulions of adherents and some lesser religions,
clatm go per cent of the population of the globe, estimated
today at 2 400 mull It 15 comprehensible that every
religion or pmlosophy or every sect, denomination or school
thinks 1tself 1n the possession of the entire truth, and yet they
may be asked to explain two facts
1 That today only a minonty of the human race professes

belief 1n any particular church sect or school
2 That the greater part of the 600 000 years of human life

have passed without the existence of present day religions

and philosophies
The view generally put forward by dogmatic religions 1s that
other forms are, 50 to speak preparatory stepping stones
leading to the truth Thus Christian philosophers speak of the
ongmal primeval monotheistic revelation given to all peoples
and thereafter ennched by the special revelations of the Old
and New Testaments The other religions are said to contain
a germ of truth but this nucleus 15 mixed up with ideas
produced by the :mperfection of human understanding or by
degenerative tendencies to which humanity fell a prey In a
simlar way Hindu and Buddhist sects like the Skaiza stddhanta
or the Shingon school try to show that the doctrines of all other
religious communities are substrata of the umversal truth
through which man may pass dunng his reincarnation till he
reaches the final goal The 1dea that there 1s an ascending
scale of rehigious and philosophical systems has also been
propounded by European philosophers like Hegel and Eduard
von Hartmann and by Inditan metaphysicians Ithe Madhava
n his Sararadarshanasangraha

In a seculanzed way we meet sumilar 1deas 1n modern
Positivism  according to August Comte the human race
considered as a great organism, must pass through the stages
of theology and metaphysics till 1t reaches the scientific or
positne stage of which Comte 15 the prophet In the first of
these stages men attribute the phenomena of the world to the
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actions of gods moved by human passions, m the second stage
coneeptual entittes take the place of divine wills and in the
thurd stage man contents himself with ducotenng the order in
which events occur and trying to gue a scientific interpreta
tonof them All these attempts to arrange the teachings of the
different systems agree mote or less that there 13 a truth
common to all mankind, that thus truth 15 already Lnown and
that 1t 1s to be expected that after a certan time the mROny
of the human race will sndiidually or collectively adhere to 1t
Many Indian thinkers take another view According to
them  there 15 no Inerarchy of systems but every teachmg s an
adequate expression of the spintual needs of an mdadual
Justas the vaned tastes of men of different countnes chmates
ext age and miell require different types of food
and clathing with nobody expecting uruformity in this res
pect so also the religious and phslosophical views of men are
conditioned by a mulude of factors and st 1s nesther to be
expected nor even o be hoped that they will ever agree 1n this
matter
When Mahatma Gandhu spoke to me on religrous questons
he said that the mulupl of rehg and philosophical
opinions s not only a {act but that 115 also a hlessing because
©ery metaphysical thought 1s only an imperfect interpretation
of the world and of the transcendent which 1s beyond 1t In a
famous simile Buddha 21 d ths truth by P the
different sndividual views of seality with the blind men of
Shravast: who tried to explain what an elephant was As each
of them was able to touch only 2 part of the animal s body
therr views differed very much the correct comprehensions of
reahty would only be possible for a bemng that had freed atself
from the natural blindness innate m man Ths parable had an
enormous success for we find 1 not only 1n India with the
Jorns and the Shanas but also wath Mohimmedan mysucs
ke Al Ghazzal Sanar and Jatal ud-din Rum and excn
modern Western texibooks asm E 8 Robunson s Readings n
General Pyychology Since tme ymmemonal every system of
0gTnaucs has been a compound of crror and truth beeause
the transcendent hies bryond the capacity of men 2o express g
It1s therefore not the outer form orinteliectual garb which s of
importance but only what man makes of 1t to become wiser
and betger
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Nagarjuna and Shankara were aware of this when they
distinguished two kinds of truth the provisional samenfs saya
or parakara saha and the lgher or paramartha saya The
former embraces all systems which try to dectpher the nddles
of the unuverse by the help of logic m inference, tradition and
revelation the latter can be realized only by meditavon, to
which man may resort by gradual progress

The concept that there are two kinds of truth which Like
the two storeys of a big butlding of thought, lic one above the
other, has its counterpart in Western philosophy 1 the
philosophy of Immanuel hant For according to the Critigue
of Pure Reason, the 1deas of the dogmatics are only 1deas to
regulate our reason, heunistic fictions, symbols of an unknown
and inscrutable reality of which we are unable to know what
1tisintselfand of which we can only know what 1t means to us
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The East and the Problems of Education

by
Humayuny hasir

I

Bm‘oru: we can answer the question as to whether there 15
any absolute distinction between East and West in thesr
concept of man or philosophy of education we must try to
understand what we mean by East and West Obviously the
distinction 15 1 terms of g phy but even geographicall
the terms East and West are and must be, refatine  a global
world Every region of the world s bath East and West,
depending upon the location of the person who refers 1o 3t
The description of Asa as East, and Europe as West dates
back from the tme when men thought of the warld as flat
and umted ‘The popular description of philosophues de
veloped 1n Asia as Eastern and of those tn Europe as Western
1 a relic of the same habat of thought

The use of the plural 1n refernng to the philosophues that
developed n Ana 18 a recogmtion of the great varnety of such
systems The philosophacal concepts that developed 1 China
are often different from those that developed m India or
Western Asin Each regron deseloped systems that have affilia
tions, paratichsms and contrasts Let alone an area so vast a3
Ama Endian philosophy includes systems which hold that the
Brahman alone 15 real and others for which sense expenence
1s the only realsty Sankara and Carvaka have each a place
amy hustory of Indian phlosophy though thus fact 18 not
always remembered

For vanous reasons, snto which we need not enter many
scholars have come to regard Vedanta as the man type of
Indan phdosophy ntnd of the mamy interpretations of
Vedanta the one assocsated with the name of Sankara as the
only valid one Consequently to many scholars both Indwan
and fareign Sankarz ¢ views have been regarded as Indan i
excelsis At the same timte Sankara s position has not alwayx
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been correctly understood Even today critics are not agreed
about what Sankara meant by the concept of mgya Is maja
illusion or mystery® What again was Sankaras relation to
Buddhist metaphysies® Did he not, with the Buddhusts, deny
the transcendental reality of the world as we hnow 1t> Many
today regard Sankara as a confirmed cntic of Buddhst
thought but m his own age he was often held to be a dis
guised Buddhust

Even 1f we accept the conventional view about Sankara’s
philosophy, there are other orthodox Indian schools which
gnve greater recogmition to the reality of the individual and hus
acts In addition to the six orthodox schools there are many
heterodox schools of varying degrees of insight and nfluence
These systems—orthodox and heterodox—exhibit among them
almost all possible vanations of human thought Furthermore,
diergences between them are at trmes wider than those
between a particular Indian and a particular European
system

The same remarks apply to the concept of man put forward
by different philosophers who have lived 1n what we call the
West Even within the comparatively limited field of Greek
philosophy, the atutude of Herachitus and Parmemdes to
reality and man are sharply opposed Human thought n
Eurape as elsewhere extubuts two mamn but contrary atts
tudes Some thinkers have stressed permanence and regarded
the flow of things as only a process distortng the hmdden
reality Others have regarded change as fund 1 and
identified process tself with reality Philosophers have also
differed about the importance of the respective contributions
of sense and understanding to our knowledge To some, the
essence of man 1s his rationality Others have identified man
with the stream of sense perceptions Naturally, their concept
of man has differed These differences however cut across
geographical barners We find exponents of ather school 1n
both Asia and Europe Just as there 15 no single concept of man
which s typscally Astan there 1s none which 1s speaifically
and exclusively European

It 15 true that the Greeks had divided mankind 1nto the
Hellenes and the barbanans Indrans drew a sumlar distine
tion between the Aryans and the Mlecchas and the Hebrews
betwcen the Jew and the Gentile The sclf chosen race had 1n
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each case a sense of sts own supenonity muxed with a feeling
of patromsing contempt for others It 1s however doubtful 1if
the ancient world had articulated the distinction as one be
tween East and West Thus latter distinction 1s a later growth,
and 15 largely the result of military superiorsty which European
nations achieved after the Renaissance through the applica
tion of science to the art of warfare

Military superionity led to political domination by Europe
n particular by the nations of Western Europe and encour
aged the growth of a supenonty complex that at times degen
erated mnto arrogance The Greeks, n spite of the sense of
their own importance recogmzed the supenonty of the
Egyptians and some other Eastern nations i certain ficlds
Hindus had sumlarly acknowledged the contnbution of the
Greeks to sculpture military science and astronomy Euro
peans ull the R had ad d the llence of the
Saracens 1n various arts and sciences Western Europeans of
the post Renaissance pertod however deseloped a tendency—
sometimes formulated but more often tacitly assumed—to
regard all human excellence as their special prerogative

Europe, Afnca and Asia—and these constituted the then
known world—influenced one another from the beginmng of
recorded hustory What 1s today described as the West 1s based
mamnly on a synthests of Greek and Hebraic elements while
the East contains traces of Hellenc art as well as the impact of
modern science If a distinction 15 to be drawn at all between
East and West 1t would not perhaps be incorrect to say that
the spintual cqupment of the West was furmished largely by
the East while the intellectual content of the East was partly
denved from Western sources Chnstiamy  which has pro-
foundly nfluenced Europe, onigmated 1n Asia but returned
there in a European garb The only vabd conclusion 1s that
no concept of man can be described as exclusnely Eastern or
Western In other words the world of philosophy cannot be
divided 1nto water tight cultural blocks

11
One may well ask if this be so why should men have ever

thought of Fast and W est as distinct i not contrary mamfesta
t1ons of the human spirit® One answer 1s that human (ht‘:_ught\
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15 largely influenced by environment, and this duffers in differ
ent regions Man does not think in a vacuum The content
of his thought must be derrved from his expertence and his
experience will be largely shaped by his natural and human
environment To take one example the desert, with 1ts vast
brooding skies and the vast unbroken span below, tends to
blur all distinctions and to mpress upon the mind a sense of
the unity of the umverse From this sense of unity 1t1s only a
step to think of one God and one Law Ths helps to explain
why the most intense expression of monotheism 1s found 1n
the semitic religions

Though we do not always see the connexion the forms of
production and the relation of the different classes to the
productive forces, also influence the prevalent thought of a
commumty The longer one particular social form lasts the
stronger 15 1ts impact on the mentality of the people It 1s

p that men foll g the same avocation

develop a similar mentality Agricultural communities all
over the world are inchned to be tnbal and parochial The
unt of life 1s the village community In such a social setting,
the individual s claim to independent hife tends to be 1gnored
On the other hand social co-operation 1s restricted to the
members of the village group The individual rarely if ever
thinks of his relation to his country or his nation His loyalty
1s more to the family or the clan than to the nation or the
country India with her dominantly agricultural economy of
4 000 years or more, offers an example of how this principle
works The form of her life, with 1ts emphasis on the
willage communuty, retarded the growth of individualism and
nationalism alike

Let us take another example of the way 1n which economic
organization influences outlook on Iife The peasant—especially
before the discovertes of sctence and technology—depended for
his prospenty on factors over which he had no control He
could prevent neither drought nor excess of yain A peasant
cconomy thus fostered an attitude of fatahism By contrast,
commumittes which were commercial or industrial developed
m the individual a more self reliant, empinical and adventur
ous cutlook We find such differences between agnculturil
and commercial commumties 1n both Asix and Europe
Medieval Europe, which was largely agnicultural, was nearer
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spint to contemporary agricultural communties of Asia

nan to the industnal Europe of today Here we have another
that differences in outlook between peoples are due

not so much to geographucal location as to the stage of their
sotnal and economic development

The influence of the socal structure can be traced 1 some
of man s most abstruse speculative efforts It1s sad
that what distingusshes the Indran concept of man 13 belief
wie doctnines of Karma and transmigration or rebicth These
are not two doctrines, but two formulations of one fundamen
tal principle Thus principle 15 the apphcation of the law of
causality to human destiny It holds that what happens to
man 1s neither actidental nor due to the vagaries of any non
human factor Each man s responsible for his own fate As he
hassown s0 has he reaped tll now and so wall he reap in the
future The consequences of his action are not exhausted 1n
one hfe and hence he must be born agmn and again The
doctrine of Aarma and rebirth 1s thus an attempt to assert
mans independence of God or any other superhuman
agency

We may find parallels to the doctrine elsewhere Some ele
ments in the thought of Socrates present a clase analogy The
doctnne as fully aruculited 1s however peculiar to India
One reason why 1t flounshed here may be found in the orgam
2ation of Indian society as 1t unfolded 1tself in the wake of the
Aryan ymmigration ‘The Aryans came to India an dnblets
and faced a people or peoples who were infenor m a military
sense but perhaps their equal n other respects The Aryans
conquered and subjugated them but allowed them to survive
s mfenor classes in the social huerarchy Caste developed out
of this socia) stratsficabon Inequality was perpetuited by
$WIng 1t an wnstitutional basis We may condemn caste from a
humamtinan point of view, but historically we must recog
mize that 1t offered the conguered though under canditions of
privation and disabality a chance to survive

The survival of the conquered under conditions of humiha
tion and misery posed dufficult socnl problems A hierarchical
society always tends to concentrate privilege at the top The
denal of nights to the conquered lcads 1n course of ume to the
demal of privilege to the less fortunate among the conquerory
Such societies must therefore constantly face the risk of revolt
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by the underprivileged who constitute the majonity Such
risks are mimimized if the majonty are persuaded that (a) they
are themselves responsible for their sad plight, and (b) can
hope to 1mprove their status m an after hfe by patient sub
mussion to present musery The doctnne of Rarma satisfied
both these conditions It inculcates in the mind of the majonity
the belief that their misery 1s due to sins 1n 2 former hfe It
offers them the hope of future betterment through present
performance of allotted tasks

The doctnne need not be and most probably 1s not a con
scous attempt to Justify existing social practice but there 1s no
doubt that 1t fitted 1n wath the requirements of the dominating
class mn soctety Such a class by the very fact of 1ts status tends
to be more 1ntelligent and enterprising Its behefs tend to set
the tone for the whole of society It s therefore not surprising
that principles acceptable to the privileged class should 1n
course of time determne the outlook of the society as a whole

The use of gunpowder mn warfare offers an example of
how a scientific discovery influences the course of social
development One of the bases of European feudalism was the
supentor military power of the knight With his coat of arms,
he was largely immunec from the attack of the common foot
soldier till gunpowder destroyed his immunity Gunpowder
thus directly contributed to the overthrow of the feudal sys
tem and indirectly helped 1n the growth of a spinit of demo
cracy by establishing equality of risk among all combatants
The decay of feudal created d for the
emergence of new 1deas more sutted to the new social set up

The conclusion then 18 that differences 1n the concept of
man 1n different countnies or times are not mtrnsic, but are
functions of differences in their social orgamization and de
velopment That such differences should come to be regarded
as mntrinsic or ;mmutable can be explained only by mans
tendency to identify a thing with 1ts name Nomunalism s no
longer a fashionable mode of thought, but 1ts influence persists
1n unexpected ways Without names man would not be able
to use concepts and without concepts he could not organize
his expenence Human energy 1s limited while the objects
that clam mans attenuon are many He must therefore
classify and Jabel so that he may bring an unhinuted number
of instances under a single rule Since he can do so only by
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the use of names, he thinks that he has understood a thing
when he 1s able to name 1t

It 15 not surpnsing therefore that the name 1s often taken to
be the reality In ancient forms of philosophy, whether Eastern
or Western we find a tibute to the power of words m phrases
which identify the word—~—sabda or Iogos—wth the reahity atself
In course of time, men discovered that the value of words 15
mainly ustrumental, but the power of names could not be so
easily shaken If we want proof of thts we need only refer to
the slogans which domunate human attitudes and actions

The fact that ancient societies developed in 1solation from
one another helped to perpetuate the nommnalist fallacy
Owng to difficutties of 1on 10 duff
regions were often unaware of one another s existence Absence
of contacts made the co existence of different stages of canh
zation, and hence of different kinds of world outlook possible
1t was also natural that these outlooks should be desernibed 1n
terms of the regions m which they flounshed Once an outlook
or atutude was given a geographical label, 1t was an easy step
to 1dentify 1t wath the regron

111

On gencral grounds we may therefore say that no concept of
man 13 pecuharly Eastern or Western We come to the same
concl if we der philosophical traditions which are
regarded as charactenstically Eastern or Western It 1s often
saud that the Eastern philosopher tends to give an important
if not the central role to intuttion as a way of hnowledge
while the Western philosopher 15 more inchned to bring all
cogmuve claims to the test of rational and empincal evidence
This statement 1s true only with large qualifications No
Indinn school of systematc philosophy——w hether orthodox or
heterodot—aceepts a theory which fails to sausfy the test of
logic Some of the greatest names 1n Western phulosophy such
as Plato and hant, gne mtwtion a central place m thetr
philosophical systems Agun 1t 1s saud that the Westem phalo-
sopher 1s more concerned with thinking about and the Eastern
with reali ation of reality Tius ma be true in some cases but
there are also Eastern philosophers whose maimn concern s to
thirk about and Western philosophers who regard knowledge

1



Round Table

as only a means to the realt.ation of reality Simularly, 1f there are
Eastern philosophers who regard the highest knowledge s
not amenable to w:rbal expresston and commumcation, there
are also Western philosophers who like Wittg, regard
true knowledge as inexpressible

The degree of control over the force of nature has also
influenced man s outlook 1n different countries or ages In all
primitive socteties man 1s subject to forces which he can neither
understand nor control Such societies tend to think of man
as a plaything of fate Agricultural societies show some
crease i mans control over nature, and bring with 1t an
increastng sense of mans importance Without the art of
wngation agricultural man was stll subject to the vagaries of
the weather and hence fatalism was an 1mportant clcmcm m
us mental attitude With the ad of
he gains in power over nature, and develops greater sclf
assurance He 1s no longer content to be a victim of fate, but
seeks to become master of his desuny There 1s a corresponding
change an his attitude This 15 due to a change 1n the state of
his knowledge but m course of time comes to be regarded as an
mtnnsic charactensuc of the society to which he belongs

Even man s discontent with things as they are vartes with
changes 1n the degree and extent of lus power over nature
Driven by an urge for progress he always seeks to improve on
the present When his control over the surrounding world was
hmited and he understood little of the secrets of nature his
discontent often expressed 1tself 1n a mood of philosophical
pessimism Hebrew prophets and Hindu sages spoke alike of
the transience of hife and the impermanence of earthly pomp
and glory With the progress of scientific knowledge the same

divine discontent  found a different expression among the

hilosophers and of R Europe Therr
dissatisfaction with the existing world led to an attempt to
wrest the nmost secrets from nature and mould the world
nearer to the heart s desire

This attempt to master nature released hidden energies
which enabled a handful of Western Europeans to domnate
the world for more than two centunes This domination was
not only 1n the political field but also in all activitres which we
loosely describe as spintual Europe's adventurousness and
mmtiative, her faith 1n human reason, her quest for truth and
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her endeavour to alleviate suffering whereyver 3¢ exasts are all
based upon the power gven by supenor knowledge These
achievements are 2 proud hentage for all men If, then 1n
recent times there has been a revolt agamst European leader
ship, this has been on account of the tendency to make superior
knowledge the basis of pohuical domination and racal exclu
mveness £t must however be pomnted out that the revolt nself
owes much to the work of some of the finest spints among the
Europenn peaples

It &5 thus only 1n recent centunies that we find a difference
n outlook, temper and erergy of man m Europe and else-
where To conclude from this that there are tatnnsc differ
ences between East and West 1s not justified The echipse of non
European countries was due 1o their dependence on agricul
ture and their lack of scienufic knowledge and techmeal
hnow how The spread of scienuific knowledge ts however
tending to obliterate these and other dispanties Regrons wiich
sere olated, and developed along different hines have now
been brought close to one another m space and time Such
proumity brngs with 1t the rusk of conflier if pot disaster

P 5 ord

unless gross neqy is and socienes re

d by the bt of a ountlook 1nd
common standards

The physical of for such a devel hve been

P
established In the past man s knowledge of the world was
limited and attempts at establshment of umty were akso
limited sn nature and scope This was generally between
adjouing regions and confined to the clite who found a baus
of ©o operanion 1n common intellectual and spintual interests
Today the co-pperation must be among all men 1 all regons
By the muddle of the nincteenth century the known world
and the geographic world were co-extensine The conquests of
stience made men 1n distant regions one another s neighboury
Pohtical and economic relations have thuy b;cn establuhed
between who have np conscrousness of common yey
Saience !xr;:afx’:ctshc same tsme placed m ther hands a power
that 11 capable of destroying the world if not wisely yged
Xm:r:.umg power with growing unificaton of the werld
makes mans acton and s repercussions Lterally )41
Unity 1o be effectine must therefore also be global The
modern world must prosper of pensh as one tme,
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Technalogreally, industrially and economucally, the world
has been unified through the achievements of science Psycho
logcally, emotionally and politically man has not however yet
attamned umity Intellectually, he recogmzes that he cannot
harm others without harming himself and that when he does
good to others he does himself good Intellectual recognition
has not however been accompanied by a comparable change
1n his conduct He stll fights his fellows 1n the name of human
reason and the social good

This paradox 1s due to the fact that his knowledge of the
world outside 1s not matched by his knowledge of the inner
self Passions sweep over him that he cannot understand
When 1n company with hus fellows, he often behaves 1n a way
unimaginable to lamself when acting alone The mass hysteria
which sweeps over him reveals 1n his nature a potentiality for
eval of which he was quite unaware before the event Never has
the realization been so porgnant that there are unplumbed
depths 1n human nature that man can ignore only at his penl

The mncteenth century was the age of militant rationalism
The triumphs of saience led men to believe that the education
of the intellect would lead to a change of the heart and allow
all men to meet on a common level of rationality That hope
has not been realized This has induced in some a curious
sense of helplessness and an attitude of fatalism reminiscent of
days when man had no control over the forces of nature
Increasing knowledge of external nature helped man to over
come his primutive fatalism It may be that increasing know
Iedge of man’s mer nature will help him to conquer the
fatalism of the modern age

v

Edncation seeks to grve the indwvidual knowledge of humself,
hus fellows and his environment hnowledge of the inner as
well as the outer world 1s thus a function of education Since
man cannot live by himsclf the aim of all systems of education,
whether of East or West 1s to help sndividuals become better

bers of thar Systems of educauon have
therefore varied with differences in social orgamzation and
have placed a greater emphasis on one or other clement 1n
human pature
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Dufferences that are at first only in emphasis lead n course
of ume to the neglect of some ital element 1n man s nature
To take one example In ancient India, education sought to
achieve the four fold goals of Aarma, Artha, Dharma and Mokska
So long as Indian society was healthy and wital all the four
nms had thar due importance As the nations wvigour
dechined there was a sluft 1n emphasts, and gradually an
ascetic spint became domunant 1n society It sought to glonfy
the spint at the expense of achievements on the worldly plane
As the socsal outlooh changed the character of Indian educa
tion also changed The emphasts shufted from an acuve to 2
contemplative life Conformity to traditions and reserence for
authonty were regarded as higher values than intellectual
cunosity and independ of outlook Sut and
contentment were dignified as spintual values forgetful of the
fact that they are sometmes ndistinguishable from passivaty
and quiescence One curious result of this so called smnituality
15 seen 1n a tendency to withdraw within oneselfl and shun all
mamfestations of external acuvity As a result Indian educt
tion tended to glonfy exercise of the intefiect—perhaps not
even of the intellect but of the memory—at the cost of the other
human faculues Emphasis on the mental induced an atttude
of ndufference ta 1if not contempt for all manual work

e experience of Eurape offers a contrary example of how
undue stress on one element leads to a distorted view of
cducation Plato believed that education should fead to a
harmonious development of mind and body and placed equal
emphasis on mathematics music and gymnastics as educaue
media This ideal was never consciously challenged but in
course of time the emphasis shifted to the development of the
mtellect The astorishing trumphs of saence since the be
ginmng of the Renaissance encouraged Europe to apply the
methods of scientific enquiry to the problems of human per
sonlity, without enquinng whether such methods are always
applicable The essence of the saientfic methed 1s 1ts sndiffer
ence to the particular instance The essence of personality 1s
that each indiidual 1s a distnct centre of sell-conscrousness

A theory of education formulated under the influcnce of
science tended to treat the individual as an nstance of a law
or a umit of a standard senes Human society was regarded as
aconglomeration of such umts Soci™l relations were explained
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on the analogy of physics It was even thought that individuals
and their contractual relations corresponded to atoms and
their gravitational relations From this at was deduced that
competition was the principle goverming social progress It
was held that 1f each ndwvidual pursued his own ends, the
ends of society would be served automatically Soctal good
was regarded as the resultant of the purswit of enlightened
self interest by the individual

While the aim of sctence 1s to establish umversal laws, these
are thought to be based on the facts of concrete experience
Education 1n Europe was influenced by both the rationalist
mmpulse and the practical hias of science The rationalist
impulse expressed 1tself in an emphasis on abstract apprehen
sion The practical bias 1s seen 1n the constant effort to improve
the material d of ife Thus | 1an element 1n
the E concept of ed was remforced by the
growth of the biological sciences As a result of these develop
ments, theores of social contract were gradually replaced by
the concept of society as an organism
The recognition of thc organic character of society did not

have an il upon the principles or

methods of education Even today we do not fully recognize
that co-operation has been as potent a factor as competition
1 mans survival An organic conception of society has led
to a change 1n our concept of the individual and has helped
us to npprccnatc his mﬁmtc complexity It 1s therefore n
cr gly gnized that ed which aims at the
dcvclopmcnt of personality must allow for the unfolding not
only of his intellect but also of his feelings and imagination

h

v

We therefore need a reorgamzation of education which will
cater to the needs of homo sapiens as well as homo faber This does
not mean that educational methods and standards must be
the same for all It only means that they must be comparable
The apphication of science and technology to the ficld of
producuon has proved that the prospenty of nations depends
upon the state of their knowledge It has at the same ume
created conditions in which the good things of Iife can be made
avalable to all Mechanical devices can remove much of the
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drudgery of hfe The world can today look forward to an
economy of plenty 1n place of the economy of want which has
ruled till now Among individuals the nich and the poor do
not make good friends Thus 15 equally true of natons Com
parable prospenity of diffe nations 1s therefore a cond
of international understanding and the key to such prospenty
Ites 1n comparable educational standards

The condensation of the world as a result of advance
technology thus demands a greater approumation i the
wdeals and methods of education Such approimation must
not however be at the cost of suppressing individual vanations
and needs Within national systems of education, we have
realized the need to provide more diversified courses to surt
the tastes and aptitudes of indmvidual pupils It 15 equally
necessary to provide for diversity among dufferent national
systems Whle scientific progress tends to reduce economic and
poliical differences among peoples 1t encourages greater
dwversity i the cultural field by releasing encrgtes from the
bare struggle for existence The greater the margin above
want the more varied are man s tastes and interests Scientific
progress does not therefore connote standardization of culture
and still less cultural impenalism  All that we need and ought
to strive for, 15 to ensure that the values achieved by mann
the course of lus long history are available to all

The lessons of history impress upon us that to be fully
effective education must be for the whole man It must offer
scope for the development simultancously and in proper
balance of his body and mind of hus ntellect and lus :magina
tion This 1s what educational reformers have been trying to
do for the last 100 years or more Many Western educationists
have pointed out the importance of activity as an clement 1n
trumng the very young Theones which identified education
with the imparting of information hiave been and are yielding
place to the 1dea of education as 1n active drawing out of the
best in the individual  About 50 years ago Tagore sud that
true education must allow the child freedom to develop n
close association with nature Gandhi sought to gne to the
activity of the child a socially useful end All these expen
ments Eastern 1nd Western stress that education should not
be regarded as a mere intellectual disaphine but a dscipline
of the whole man
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In the past, education has sometimes 1gnored the relation
of the mdividual to society This made education abstract
and comparatwvely unreal It also failed to evoke the nterest
of the young A concrete situation 1s more easily grasped by
a child and helps to bring out s quahities of feehing, imagina
tion and thought When dealing with abstract entities the
cluld often falls back on his power of memorizing That 1s why
the new educational experiments in the West, and those of
Tagore and Gandht 1n India lay such emphasis upon activity
Learning by downg arouses the child s interest and also makes
him realize the consequence of what he does

Soctety must from 1ts nature, be served by different individ
uals with different abilities and different functions Emphasis
on the social character of education (a) helps to develop a
spint of co operation (b) leads to the recogmtion that
differences 1n function cannot be equated with differences 1in
value and importance and (c) softens the ngid distinction
between intellectual and manual disciphne Technical educa
tion was once regarded as a craft, or at most an acquisttion of
skill 1in a particular trade or industry Today, techmeal
education 1s being recogmized as education 1 the fullest sense
of the term provided the social significance of the craft 1s kept
mn view Ina country like India this new conception of educa
tion 1s bninging a new recognition of the dignity of labour

New cducation must also cmphasize as perhaps never
before the imntimate inter relation of indwidual societies to the
larger soctety of mankind Never before have nations been
brought so close to one another Today whatever happens in
any part of the globe immedately affects all A nation can
1gnore what happens outside 1ts borders only atits penl Gone
are the days when a society or nation could withdraw within
1ts own frontiers and pursue with greater or less success the
course of 1ts own develop Ed h h the
world must therefore pay increasing mportance to interna
tional affairs

Men and women of onc country must seek to know and
understand the problems of their ellows 1n other countries
The first step towards this 1s the removal of misconceptions
One source of misconception 15 the concept of race Anthropo-
logy tells us that there are no innate differences between races
and many anthropologsts regard the very concept of race as
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amyth All anthropologists however agree that differences that
have evolved over long stretches of time 1n response to different
requirements 1n the situation have led to the emergence of
distnct ethnic groups Two things follow from this So-
called racial diffe are not absolute or ble and
can and do change 1z course of tme  On the other hand any
attempt to deny or suppress them abruptly 15 fraught with
grave risks

Another source of d ding 1s defe hing of
hustory and geography Till now they have generally been
taught from a narrow national point of view History has often
meant a glonfication of ones own country Geography has
tended to regard one s own country as the centre of the world
Thus has often been I d by a corresponding under
estimate of other peoples or lands If weare to asoid thedanger
smplicit 1n such practice, we must revise our conception of
history and geography History must no longer mean a mere
knowledge of the political relations of different peoples which
are 1n any case full of the record of conflict and struggle We
must now g that more d 1 than the tale of
wars 15 the story of the long and far flung co-operation by
which man has attained his present state No one knows who
discovered fire but 1ts use 1s one of the basic facts of human hife
The names of the men who discovered paper and printing are
unknown but the results of their discovenes belong to the
common inhentance of man We have no knowledge of the
mdividual or the people who first discovered the art of agn
culture or of nvigation or of transpart But who can deny
that these discoveries have made a far greater difference to the
quahity of human life than the most far flung conquests of the
most famous hings?

In one of his most exquisite stories Anatole France tells us
how Ponuus Pilate dwelt on many cherished memores of his
governorship of Judea but could not remember the name of

esus an insignificant vistonary who had been cruaified to
appease the orthodox Jews! This 1s perhaps an extreme case
but can we deny that we have generally fuled to give proper
ralue to the achicvements of peace? There are thousands of
nstances where a discor ery—by acaident or design—by some
indwidual or group has led to a permanent enrichment of the
human hentage and yet found no mention 1n the annals of

1t
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man Once an nsight has been achieved, 1t becomes 1n course
of time the possession of all minds Once a technique has been
discovered, 1t improves the quality and volume of production
throughout the world Such achievements and discoverzes
constitute the real story of man s co operation with his fellows
and must form the basic matenal of history

Our knowledge of the nature of man 1s still inadequate but
we have repeatedly seen how 1deas influence men and shape
the course of history The problem of education 1n the modern
world 15 to develop 1t men atutudes which wall lead them to
work for the common good They will not, perhaps cannot, do
so0 unless they are at peace within themselves There can be no
tegrated society wathout integrated individuals and no
peace for the world without integrated societies Individual
and social integration depends upon the formulation of com
mon ideals It 1s only through education that these :deals can
become a part of the mental make up of all men

Even in a well kit and homogeneous commumty ndivid
uals differ from one another widely Such differences do not
however lead to conflict as there are certan assumptions
which are common to all members of that group Societies
must evolve a similar basis of common 1deals They can be
indicated only in very general terms but must among others
include the following values (a) Physical well being for all,
{b) Hit g the conditions of survi
valtoall (c) freedom from d m pohtical
social or cultural matters, and (d) the freedom of each indivad
ual or group to develop to 1ts full capacity without infringing
upon the rights of others

Since human atutudes and aptitudes are not immutable and
fixed they can be changed through a proper educatwve pro
cess Ed can therefore create the d for, and
senve as the medium of, co-operation between the prevalent
culturesofthe world In addition educatron must in the mod
ern world serve as an agent for brnging about progress
without violence There 1s no society which 13 not 1n a statc of
continual change External events and internal processes are
continually transforming the character and composition of
sndividuals as well as societies The vitality of an indsnidual or
a soctety can best be measured by 1ts capacity to respond to
external and mnternal sumult To live s to change Too abrupt
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a change can however lead to disruption of umty In such
cases mdmduals and societies not only change but disinte
grate

It 35 the function of education to develop an attitude which
will faciitate progress without wviolent upheavals or abrupt
brcaks In the past, man § mhemancc was often himuted to the

of his own foreb Today the umfi of

the world has made him the inhentor ofall that has happened
to man n every age and clime He 1s able today to survey the
nise and fall of societies through centuries and learn from
history that willing acceptance of change 1s a conditton not
only of progress but of survival Education in the modern
world must therefore foster n man a spint of toleration and
resthence toleration which seeks to integrate all values
achieved by all civihizations into one common hentage for man,
and resilience which enables him to meet the challenge of
cach new situation with a new and creative response




The Friction and Fusion
of Domestic and Foreign Ideas wn the Formation
of Fapanese Culture

by
YENsHO RANAKURA

F we look upon the history of Japanese culture lasting for
I more than 10 centuries we can clearly percewve that its
remarkable development has always been due to the strong
stumulus given by the introduction of foreign cultures But
this development of Japanese culture has by no means trodden
a smooth path without vicssitude Every mmported foreign
1dea has conflicted with the Japanese temperament When
two of these opposing forces have attained a certain balance
there has grown a new basic 1dea of culture And yet again,
this newly born culture has been shaken by another imported
culture, and a higher synthesis has been once more rcqulrcd
This rep of stnfe and 1 15 the fund
charactenstic of the formation of Japanese culture and this
t00, 15 one of the difficult problems now facing Japan

Taking the motive of 1ts develop n the and
digestion of foreign cultures, Japanese culture differs from
those of India and China although 1t belongs to the same
sphere of the Onent India and China had their own civibiza
tions highly devcloped 1n ancient times and exerted a broad
influence upon other races They took too great a pride 1
their own cultures to accept open heartedly any heterogencous
one Even when these countries were obliged to set themselves
undcr the political control of othcr races the culture of the

was finally lated to that of the conquered

Injapan the situation 1s quute different As you wall see more
fully in the following pages ancient Japan had no highly
developed culture but a pnmitive one nurtured by the im
ported Chinese and Indian cultures In spite of its changes
and vicissitudes 1t has generally accepted and digested other
systems and cultures, Onental and Ocaidental whenever they
were introduced into Japan
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Thus from ancient ttmes the Japanese have taken 1n vartous
cultures of the East and the West successively, and among
them those of India and China at least have been almost
completely digested therr extracted essences being adapted
to the Japanese national character In other words, those two
cultures, metamorphosed, became the creative element of
Japanese culture

At this cnitical Juncture when the fusion and intermxture
of the East and the West 1s a great problem, and there 13 a
strong demand throughout all the nations on earth for har
mony between, or r hation of, the two opposing worlds,
does 1t not suggest to other nations a partial solution to the
problem that they reflect upon this process of the assimilation
and development of foreign cultures in Japan® Granted that
the current problem cannot be discussed m the same hight as
culture, perhaps a brief review of the development of Japanese
culture might constitute an expenimental test tube report on
some urgent present day problems

Prnimitive religion 1n Japan was based on nature worship
and ancestor worship, with a tendency towards ammusm and
a strong tint of Shamamsm At 1ts earhiest stage religion was
not da: hed from ad: Later, a simple myth
making the impenal household as 1ts head family of the race
was formed while the political umty of the country was in the
process of beang built up with the emperor as 1ts centre

In the latter half of the third century Chinese culture was
mtroduced nto Jipan through Khorea m the form of Con

f and Buddh With the introd of Confucia
msm people began to pursue knowledge and to learn letters
for the first time, and they awohe to a sense of ethical norm

The introduction of Buddhism through Korea came a httle

later than that of Confucianism, but it was diffused among the
court and nobles in a very short tme This was the underlying
cause of the nse of two powerful sects which waged a bloody
struggle for sup y the prog pro-Buddhist and
the other the conservatnne anti Buddhust Finally progress:
\smwon and a bnlhant flounsh eleulture resulted led by the
famous Shotoku [aishi (Crown Prince Shétoku)

ith the impartation of Buddhism the Japanese for the first

time acquired religion 1n the true sense of the word thar
anctent religion Shintoism could not be said to be such, since
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1t had no creed and did not preach a future hfe The highest
forms of art were brought m from China together with Bud
dhism The so-called fine arts of the Suiko dynasty deserve our
appreciation even today Thus the Japanese people came to
know an 1deal world beyond reality—a world of beauty above
the practical one Shotoku Taish: (AD 574 621) annotated
the Sutras of Mahayana thus giving a guide to the future of
Japanese Buddhism, and enacted the 17 article Constitution,
with peace as his politscal 1deal He was the first and greatest
statesman Japan has ever produced as 2 patron of culture

Some go years after the commng of Buddhism, a great
political reform took place Its leaders were the students of
Confucianism and the conservatne followers of Shintoism
As worshippers of Chinese civilization, they strove for national
centrahization along the lhines of the institutions of 7 ang
Many students were sent to T ang to study and bning back
with them vanious kinds of learmng which resulted 1 2
magnificent efflorescence of culture in the Nara dynasty (A D
708 780) At this ume Buddhism became almost a state
rehigion, the creeds of Hinayana and Mahayana being studied
separately Great temples were erected with many wall
pantings, sculptures etc and the influence of these onginal
designs can be traced today 1o the remote areas of Central
Asia, Persia Greece, and Rome In lterature the Mannyo-
shit , an anthology of poems and songs peculiar to Japan was
compiled, displaying a sublime and unsophisticated national
spint

At the beginming of the next period Heian dynasty (A D
794 1191) two priests Saicho and hitkar went over to T"ang
On returning to Japan they founded two sects of Buddhsm
‘Fendar and Shingon respectively Saicho s Tendar sect was
2 new synthesss of the systems of four Buddhist sects in China,
based on his own expertences htka: made esotersc Buddhism
the first independent sect interpreting the umverse atself as
the dharma kdya of the Mahavairocana, and teaching the
theory that our body can immediately realize the dharma kdya
of the Varrocana These two sects unlike the academic
Buddhism of the Nara dynasty, contnbuted directly to the
progress of Japanese culture 1n that they had secular tenden
cies and social ments In this period also hana letters were
mented and widely used The Teles of Genp a hiterary

124



Yensho F anakura

masterpiece, m which are nterwoven the pessimistic views
of ife based on Buddhism were the product of this penod
G lly speaking, the mamn ch 1stic of the current
view of the world was aesthetic eudemonism and naturalism
affirmative of this hfe pantheistic Buddhism also played a part
1n affirmng such realism through the medium of magnificent
Buddhust rituals composed of incantations and prayers

However, the anstocratic culture of the Hean dynasty
which attamed the very height of prospenty revealed signs of
gradual corruption Insurrections and rebellions followed
successively, social msecunity and unrest increased Conse
quently, pessimustic 1deas denying this world gradually
became popular Thus we come to the kamakura era

In the hamakura era (oD 1192 1333) under mihitary
government the nse of Bushido or chivalry and the establish
ment of the new Buddhism were the most notable develop
ments from the point of view of cultural history Bushido, or
the customs naturally formed and exereised among the
samurats—a newly risen class and the bearers of culture 1n this
penod—attached special value to loyalty, self demal, and
temperance  Charactenstically 1t attached great mmportance
to steadfastness of mind and strong will despising every

1Joy Bushidowas p lyad basedonp 1
expeniences, but as it absorbed Confi and Buddh
particularly the culture of the en cult 1t became purer

The new Buddhism which followed was merely a reforma
tion resulung from the secular degradation of the old Bud
dhism and from socinl insecunty  Although they have always
inhented the trdition of Buddhism i India and China these
new Buddhist sects based on the religious expenences of each
Japanese founder are quite different 1n ther character from
the older ones “This new rchigion mght be called the true
Japanese Buddhism for At this period great Buddhist prests
—Honen Shmran Eisai Dogen Nichiren etc —appeared
one after another and taught new doctnnes Contrary to the
former Buddhism which had centred around the nobles thar
goal was to reach the common people and they ll gave1m
portance to precise | 3} g compl d d

Eisu and Dogen went to Sung to study, 1nd introduced the
Xen sect 10 Japan In particular Dogen (AD 1200-1253)
produced great books founded on his own een expenences
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and profound thinking Even today he 1s highly esteemed as a
great philosopher The <en sect, not depending upon any
Buddhust scriptures, teaches that one must return to ones
heart, ta hehold the Buddha nature within oneself, and exert
oneself to realize 1t Its main charactenstic consists in an
ewrnest diyana—meditaion At this tume not only did many
Japanese prests visit Chuna for study, but a great number of
Chinese Zen priests came to Japan to ntroduce several Jen
cults and set up vanous nstitutions

Honen and Shirran were master and pupil Both of
them preached the teaching of the Jédo sect that, through
mtent faith 1n Amitabha Buddha one could be reborn mn
the Buddhist elysum Shinran (ap 1173 1262) mtensified
hus master s teaching and concentrated all Buddhist precepts
mn the sole penance of praying to Amitabha Buddha His
profound consciousness of gwilt, and his pure undefiled
belief 1 Buddhas mercifulness had great influence upon
many people

The mvasion of Yian it the kamalura era, encouraged the
national consciousness of the people so greatly that 1t was
reflected 1n a new trend of Shintoism as well as 1n the wntings
of Nichiren And this national consciousness, mfluenced by the
new Confuctamsm of the Sung era, was expressed even more
strongly 1n the Yoshino era (A b 1333 1392)

When we come to the next period the Muromach: era
(AD 1392 1568) we notice a new growth of literary accom
plishments which are represented by the no plays, the kydgen,
and the tea cult In their background lie Shintoism, Bushido
and Buddhism The art of tea making 1n particular, combmed
with the spint of the Len sect, symbolizes the culture of this
penod displaying its quict plamn taste

In the meantime, powerful clans 1n various parts of the
country became nfluential as the central political power
declined, and a renewal of national sohidanty was urged Some
of the powerful local clans associated directly with the Portu
guese, through whom they came into contact with Western
culture, and even tred to send their envoys to Europe It was
at about this ime (A b 1549) that St Franas \asvier intro
duced the Roman Catholic Church into Japan The Catholic
belief spread throughout the country like wild fire but it was
only a temporary phenomenon Soon national unity was
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achieved by the Oda and Toyotom: families who were
succeeded by the Tokugawa famly

The 250 years of the Tokugawa era (A b 1603 1866) was
1n general a period of seclusionism varying in degree It was
an era 1 which medieval feudalism was centrally established
Confi was most d m leamned carcles and the
Christian faith was banned At the same time the study of
Japanese classics grew gradually, and achieved a system of its
own accompanied by a trend towards ants Buddhust agitation
On the other hand, Buddhism taking advantage of the current
peace, penetrated the mind of the common people more
deeply Benevolence and gratitude became the cardinal ideas
of the practical morals of the time However the study of
J istorv and Sh ged theidea of restora
tion, and the rejection of the Shogunate government which
gave impetus 1o the nation wide cry for direct Impenal rule
When the demands of Western countries to open the country
for foreign trade became urgent, the Tokugawa Shogunate
could no longer ching to seclusionism and finally collapsed
yielding ta the new era of Meyt

While seclusiomism or the national 1solation policy of the
Tokugawa government surely hindered Japans progress
nevertheless 3t gave the niton a chance to readyust, reflect
upon, and mature its tume honoured culture The unique
niches of ats fine arts industnal arts and hiterature i that
penod bear watness to this fact For example we might men
tion Ukiyoé as a typical representative of the pure Japanese
arts produced dunng the era

Finally, we might consider the penod starung from the
Meni era (A D 1860) as the present age It was a great shock
for the Japanese long accustomed to feudalism to tale up
direct and frequent with modern Europ coun
tnes, the Meit Restoration being a turning pomnt Yetat1s
owing partly to its geographical positon and partly to a
precious sense of nationalism and a gemus for adaptng
foresgn 1nstitutions that Japan has been able to maitam her
independence unlihe India and China which have succumbed
to explottation by strong Western colomal powers Thus by
following the example of Western art science and admims
traton Japan muluplied sts national resources in a short time
and rose suddenly as a strong power in the world Nevertheless
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1t 15 very doubtful 1f we, with our long culuvated Onental
mode of thinhing, could fully appreciate the European rational
spuit Had the Japanese understood this spirst perfectly they
surely would not have been nvolved 1 the reckless World
War II and would have been spared the consequent misery
of defeat Here lies an important subject of introspection for
the post war Japanese and a valuable hint for their future
ortentation

In present day Japan 1n addition to ancient Orzental 1deas
and religions we have Greek philosophy, German philosophy,
Amencan pragmatism French literature, and soon Chnstian
ity alongside Marasm It 1s not an exaggeration to say that
every 1dea 1n the world 1s whirhing around us Moreover, there
have ansen a great many new religions in post war Japan The
most important problem imposed upon Japanese thinkers s
how to adjust and embrace these thoughts so that an entirely
new outlook on the world can be arrived at Dr kataro
Nishida (oD 1864 1045), a learned student of Oriental and
Occidental 1deas set up hts own system of philosophy, which,
however cannot necessanly be considered as a leading 1n
fluence 1n post war Japan It remams for a wholesome new
culture to be born from the throes before Japan can make 1ts
contnibution to the welfare of manhind

This 15 but a very rough summary of the inter relation of
Onental and Ocaidental ideas which have served as a back

ground to the formation of Japanese culture It demonstrates,
atleast that before heterogeneous thoughts and traditions can
be reconciled a very close contact and a considerable lapse
of tme are necessary The Japanese are pnmanly flexible of
mind keen of intwition, and very tolerant Therefore they
have absorbed vanous :deas and thoughts and digested them
well, but 1n doing so they have spent many years Of course

I do not mean to say that they have disregarded their natural
progress On the contrary, there has been a strong underlying
destre to improve their natsonal culture, by keeping old 1deas
1n harmony with new ones and by umung them And this
respect for harmony 1s one of the Japanese charactenstics from
ancient tmes Moreover, this, backed by the philosophy of
Buddiusm which tcaches the umversal equality of men has

become an sdeal of the Japanese In truth, we have seldom
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ousted any foreigners or foreign cultures as 2 whole because of
racial prejudice, though 1t cannot be demied that a few in-
stances of this occurred, which proved to be against the 1deal
of peace i the ups and downs of Japanese history The part
Japan played 1n the last World War 15 one of the greatest
blunders she has ever commutted However, a close study of
Japanese history shows that 1t was only a rare and temporary
d from the ch wstics and 1deals pecular to the
Japanese

I believe that real world peace can be attained only by
mutual respect for each nation s independence There can be
no lasting peace where one race or nation, on premuses of
racial supenonity or inferionty, justifies 1ts own acts but not
those of another True concthation can be realized only 1n a
world where there 1s no discrimination, except between good
and evil Any outlook on the world which consists 1n regarding
oneself as standing aganst the other always brings the latter
under the former s rule and a disinction anses between the
Judge and the judged In such a world no complete principle
of equality can exist In spite of the fact that many years have
clapsed since the liberty and equality of men were first advo-
cated throughout the world and in spite of the fact that it has
become a hackneyed motto of modern politicaans 1s 1t not
because of such an underlying sense of discnnunation con
caving the sclf as versus others that even today there are
cases of the restraint of hiberty and the unequal treatment of
men everywhere? Liberty and equality can never be realized
merely by an outery for them We mamntain that the new
humanism should be established on the view of mankind which
postulates that all human beings are equal
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&
IBRAHIM MADKOUR

T 11aT East and West exist 1s self evident and the differences
of geography and climate between the two halves of the
world are obvious 1o all But are we to assume that there are
psychological and mental differences as well” That 15 an
assumption sometimes made, as when distinguishing between
the analytic or Semttic mind on the one hand, ind the synthet
1c or Aryan mind on the other Renan also spoke of the mono
therst mstinct charactenstic of the Semites, and some people
even go so far as to attribute different hereditary psychologies
to the vanous different races asserting for instance, that the
yellow races live 1n the past the black races 1n the present
and the white races 1n the future Theones such as these, 1t
seems to me, are superficial and extremely nsky

Despite all the conflicts and dissensions which, down the
ages have admuttedly divided East and West 1n the political
and ecconomuc field cultural exchanges have always been
mamtamed I do not wish to go nght back to ancient
umes and speak of the intellectual contacts between the
ancient Egyptians and the Persians, the Greeks and the
Romans nor shall I refer to the age old role played by the
Mediterranean 1n senving as a bridge between the cultures
of East and West But I would point out ene thing—that
Chnstiamty however Western 1t may appear, was 1 fact
born in the East

I should hike to dwell for a while nevertheless, on Moslem
cvilization It 1s a great mustake to think of this civilization as
the product of the Arab peninsula alone On the contrary the
Moslem world was subjected to 2 wide vaniety of influences
Mamchaeism, Mazdeism and Sabeism were all expounded
and discussed 1 Moslem countries Persia bequeathed to the
Arabs many of her political and ad

ative
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nor must we forget theinfluence of Inda, which ssvery evident
n Mosiem culture and traditions

For their part, the Arab borrowed lkewsse from Greck
crvil They were acq) d with most of the works of
the great philosophers and scholars of ancient Greece, from
Plato to Plotnus, Hippocrates to Galen, and Eucld to
Arct des, which they lated 1nto their own language
though Renan was doubtless exaggerating when he vemarked
some 100 years ago that all the Arabs did was to adopt the
whole of the Greek encyclopaedia  The fact 15 that Moslem
‘c\xlwhzauon 18 a meeting ground for the 1deas of both Last and

est

On the other hand, Moslem civilization, 1n the Middle Ages
exercised a great influence on the Western world From the
twelfth century ds, we find Euror transl mnto
Latin, directly or mdirectly Arab works on theology, phulo-
sophy, medicine, mathematics and astronomy These transla
tions plaved an important part m Chnsuan scholasticism,
prepared the ground for the Renassance and contnbuted to
the development of modern philo ophy and science

A few examples will suffice to tllustrate this pomt

Saint Thomas, as 13 known cnticized certain Arab doctnnes
a3 though they were those of his contemporanes, so much so
that people even spoke of Latin Avicenmism and Latin Aver
thosm and Arab mediane particularly the theones of Raz1
and Avicenna was taught in the schools of Vemce 1nd Padua
up to the sixteenth century Ibn Sina expounded the theory
of the earth being round long before Copernicus and Galileo
and refuted the science  of alchemy and the doctnine of the
transmutation of metals long before Lavorsier These and
other Arb ideas filtered through to the West And finally,
certam rules relating to observation and expenmentation rules
on which modern science 1s based came to the Latn from the
Arab world

It 13 thus clear that though, geographically and poliucally
speaking there was a sharp distincuon between East and
West, this 1n no wise prevented the exchange of wmtellectual
virog, i anmanh avd madiendh tmas Batnenn haman, bangs
of whaterer ereed or country

‘The Modern Age has witnessed the continuation of these
exchanges which hne developed sull further owing to the
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tightening of the links between East and West Need I pomt
out that every person round this table has, 1n lis make up,
something that partakes of both East and West? The time has,
I think come particularly m view of what aviation and the
radio have achieved, when we can indeed speak of one world

Another distinction must however be made—thedistinction
between what mught be called national and international
values In every age, each nation or commumty has had its
own set of dogmas laws and traditions—in other words 1tsown
code of moral and matertal values Even today, chauvimistic
nationalism sometimes pushes navonal charactenstics wnd
peculianities to extremes but even so 1t may be said that
national values are coming more and more to be coloured by
the common hentage of human avilizatton as 4 whole—by
what I would call international values

It 1s these latter values that must be stressed They are the
creation of no single people nor of a single country Who, for
mstance, would maintain that freedom or tolerance were
1deas mvented by any one nation® On the contrary, they are
the outcome of a world wide process that has continued in
ume and space throughout the ages And 1t 15 our duty to
further and develop this process for 1t 1s 1n 12t that our true
wealth and strength lie

These wnternational values must be taught to every citizen
of the world and mmprinted on his mind They must be the
basis of any 1deal education It 15 not enough to know them,
they must be firmly belicved and religiously respected It s for
the leaders and the great thinkers to shoulder the heavy task
that this involves

Today these international or nghtly speaking human
values are not always accorded the respect they deserve They
sometimes remain a dead Ietter and are often treated not as
ends, but as means Many conflicts and much human suffer
ing would be avoided if they were professed sincerely If we
wish ever to attain world peace and tranquillity, they must
regn side by side with national dogmas 1n the minds of the
younger and comung generations

Before such values can be genuinely accepted however, they
must be defined in full and generally agreed upon This 1s
admuttedly no easy task, but Unesco which speaks for man,
will, 1f 1t succeeds in this, have a fine achieyvement to its credst
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WE stand at one of the great turning pomnts of human
history oppressed with problems 1rresolute and un
certain of our way None of the nddles which face us de
manding answers 1s more urgent than that of preventing the
runous recurrence of war The fate of the world trembles in
the balance Mankind has yet to decade whether there will
be a future war, more disastrous than anything we have had
so far, or whether war will be ostracized for ever There seems
to be no other solution

All around us are conflicting national interests, racial pre
Judices rapacious greed, class and group ammmosities con
fhcting creeds and 1deologies struggling m a mad scramble
for prionity and advantage A sense of futility, even despair
seems to overshadow man s endeavours in the search for happt
ness and peace We seem to have plunged from the mghtmare
of war into the even worse nigh ¢ of peace M hul
our destiny 1s being determimned by so called statesmen
tramned more 1in manipulation and cold sagacity than 1z
sight and imagination They pay lip service to justice and
democracy, while Ting for of wdvantage and
supenionty for themselves and those whom they seemingly
represent Behund their smooth fagade of words there goes on
all the time bitter haggling accentuated by bland nter
nauona] blackmasl and power threats cuphemxsucally called

The simple cause of b 15 for

goucn Almost forgotten also scems the grisly reality of war,
with 1ts senseless slaughter savagery and the imponderable
Yosses of economic destruction

Such 1s the basic problem that h1s to be recogmized Is the
world to have war—cold war s as bad 1f not perhaps worse
than hot war—or shall mankind enjoy peace, which 13 the
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common need of distraught humanuty? For without peace
there can never be happness, and happiness 1s the goal of all
human endeavour But what do we mean by happmness®
Looking down the ages and at what 15 happening around us
1t 1s clear that men s 1deas of happiness differ, they evidently
depend upon the kind of plulosophy, the sense of values, which
influence them Not that all men are philosophers, but we all
have our attitudes to lfe and that broadly speaking, 15
philosophy

It 1s his philosophy that gives to man a feeling of stability
and of confidence It furmishes hum wath a purpose for his ife
To be really useful 1t must also furmsh him with a way of life,
not merely theonies about hfe The way must mean more than
just mere Inving an occupation a profession, or a yob These
are just modes of hfe not life itself The way of Iife must be
such thatat can actually be lived, experimented with, exper1
enced A g 1 philosophy must 1n add , provide the
man who accepts 1t with convincing reasons as to why he
should follow a particular way of life in preference to others
Besides these conditsions 1t must either actually give him the
answers to the questions which inevitably anse in his mind
about hfe and the world around him, or at least, pomnt out the
means whereby the answers can be discovered

In the case of most men, their religion purports to provide
them with such a philosophy True religron like true philoso
phy 18 a pracucal thing It recogmzes for mnstance that such
affairs as the building of roads 1nd houses growing food and
changing external circumstances, are not the only practical
things, that 1t 15 equally practical to change one s own mner
behaviour, to discipline oneself in famuly hfe and soual rela
tions to steer ones desires from matenal to spintual goods
to develop the mund so that 1t can become a far more potent
force than the body

Religon 1s thus a way of hife, but life cannot be lived without
reference to the facts of Iife, and the facts of the world 1n which
we live and have our being, the world of physical and mental
things A domng, a behaving an attitude, must be in relation
to a given state of affairs here and now, and where an 1deal
1s contemplated, such 1deal must be capable of being trans
lated 1nto a plain fact Man should be and 1s, one of the facts
of the most primary mmportance 1n any religion or philosophy,
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and 1n as much as religions and philosophtes differ from onc
another, 1t 15 mevitable that they should differ 1n theirr concept
of man as well

Now, the 1deal concept 1s one which 15 shared ahike by all
who are concerned It must possess a syntactic community of
meaning whereby people using 1t can employ 1t m regard to
problems that concern all of them and reach results which are
coerewve to each Is 1t possible to discover such communty of
meaning in the different philosophies of the East and the West
regarding the concept of man®

It must be remembered at the outset that 1n their attempts
to arnve at ultimate truth, East and West generally speaking,
do not adopt the same methods The West relies mainly on the
deductnve and inductive methods of logical reasomng the
principles of non contradiction and empinical verifiability
The East on the other hand gives the cruaal role not to
logical method but to a supra rational mtuttion, consisting of
subjectively varniable mental processes not recogmzed or
trusted by the West Both 1t 1s true employ the analytical
methed, but in wadely varymng degrees and not necessanly for
the same purposes There 1s thus a big gulf between the two
kinds of system, which at first sight seems almost unbridgeable
with regard to fundamental facts But much can be achieved
to bring them together Here as elsewhere free and equali
tanan co-operation will succeed 1n establishing a harmomizing
synthesis which however 1n the nature of things will be an
orchestral rather than a single instrument harmony

What can Buddhsm contribute to such a synthesis® What 1s
the concept of man as found 1n the Buddha s teaching?

It1snextricably bound up with the Buddhist concept of the
world Buddhism studies nature the prinaiples goserning the
make up and course of speatfic concrete facts It has its own
< logy and philosophy of nature although these are not
its man concern It 1s concerned with this world as a given
fact with 1ts manifold of things and relations But it does not
stop there It wants to get a picture of reality if only 10 order
to see the ulumates beyond or deep within the world It does
not seek hnowledge for 1ts own sake but for the attunment of
the Good The Good 1s not to be found 1n particular ev ents of
nature s course 1n the moment to-moment happenings of hfe
Nor 15 1t to be found by reorgimzing the world with all ats
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complexity, 1n remoulding human society or in reforming the
State The Good 15 to be attained by the realization of ult
mate truth, by the understanding of things as they are

When such understanding comes says the Buddha, we shall
see the world as a scene of misery, not because the things of the
world are mtnnsically bad, but because of our wrong attitudes
towards them The cause of musery 1s attachment, craving
Pleasure 1s not 1 stself sorrow but 1t leads to sorrow because 1t
1s fleeting We want the pleasure to last, but 1t will not obey
our behest Recognition of this fact 1s not pesstmusm, 1t 15
wisdom It 1s because we expect and desire a permanence
which 13 not possible that we are sad when our expectation 15
not fulfilled The teaching of the Buddha that there 1s nothing
permanent m the physical or the psychical, no lasting sub
stance or perduring ego 1s a statement of fact and not a
lamentaton

So also 15 the Buddhust teaching as regards tme There 1s
nothing called time, 1n the sense of anything static Time 1s but
a process a continuous process of comung to be and passing
away The Buddha doesnotsay assomewould haveusbelieve
that everything perishes as soon as 1t 1s born What he does say
1s that there 15 neither birth nor death but only a becoming a
comung to-be a process of change It 1s not just destruction or
death but also a constant renewal a new upsurge of life all the
ume To try to perpetuate the world would be merely folly
because there 15 nothing eternal except the present, the now
which 15 always now

The fact that everything 13 1n a state of change should fill
us not with despair but with joy 1015 precisely because every
thing changes that there is even the posstbility of perfection and
betterment If there were no change how could the bad ever
become anything good and the mmperfect become perfect?
Progress improyement and increase are possible only because
of this fact of change Change means not only destruction but
lso continuous construction Becoming 1s synonymous with
growth but growth can be either into a better or into a worse
The perfect, 1n Buddhism 13 not what 1s everlasting but what
13 beyond ume a temporal It 1s not by tryang to make the
flecting pleasure or joy permanent that one can get happiness
It cannot be made permanent because apart from the fact that
a pleasure must mevatably pall 1f 1t Jasts for ever, it 1s not 1n
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the nature of things to have permanence When however, we
realize that change 1s inewitable, and understand the cause for
1, we cease to regret the transtence of things and are un
affected thereby Sorrow consists not in the impermanence of
things but i our attitude towards that fact To say that pro-
gress requires a perduning ennty 1s a fallacy Identity yes, but
not perdurance There can be identity without permanence
This 15 what the Buddha means when he says that 2 man s
nether the same nor another from day to day, from moment to
moment There can be continmity of identity without a per
manent entity as substratum thereto

We cannot reahze the truth about the world 1f all the ime
we are completely immersed 1n 1t Hence the need for turning
away from the world, the cultivation of detachment 1n order
to get a nght perspective This 15 not the same as running
away from 1t, an attempt to escape but merely a withdrawal
temporanly till the truth about the world 1s understood The
saints and the mystics, the ascetics and the Bhikkhus are those
who have voluntanly renounced the world 1n order to get a
clearer vision which they then mvite others to share with them
Such detachment 15 necessary 1n order to secure equantmuty
which 1s one of the req; ofh Happ 18 not
external things but withm ourselses It 1s a state of mind the
frurt of comf d ding Eq 1s not possible
however, especially to sensitive natures if all around one are
suffermg and misery No man can be happy by humself for
himself Hence the Buddhust ideal of the Bodhwattea the being
who ulumately becomes a Buddha who will not cross the
threshold of Nirvana till he can bring also others thereto

The world 15 full of musery the wise man wall recognize this
fact and he will do Il he can to alleviate this misery hamself
and persuade others to do so too The musery 15 partly physical
and due tognorance and wrong kinds of behaviour behaviour
mnfluenced by motives of greed and 1ll will the delusion that
selfishness pays dinidends and that money and power can
secure happiness There 1s sickness in the world and discom
fort, deststution oppression hatred and prudice These can
and must be mmmized 1n every possiblc way The Buddha
declares that good health 1s among the greatest of the good
things and that there must also be sufficient food To attempt
the good life on an empty stomach would be mere folly The
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needs of men regarding food and clothing shelter and relaxa
tion are, according to the Buddha, primary and essential needs
and must be satisfied Man has to hve before he can Iive
spintually his physical body 1s the seat of all hus endeavours,
including those that relate to morality and the higher hfe
It must therefore be tended and Jooked after Buddhism
does not msist on the suppression of those desires and emotions
which well up from the human heart, except by those who
feel a special call for therr sublimation To the others
marnage and the founding of a family are considered
helpful 1 that they make the mdivmidual less egocentnic and
selfish But domestic happiness 18 not regarded as the goal of
human hfe Itis only a stage mn spintuality

In the satisfaction of one s destres, as in all else the muddle
way 1s constdered the best that which avords extremes Un
hink and y fication of the body creates
newer and ever greater app and g d 1
tion Lafe becomes a state of slavery as soon as we make of it a
search for comfort as soon as stmple physical needs are de
veloped so as to grow into physiological greed Never are
desires satisfied by indulgence, they flare up like the fire to
which fuel 15 added

A man 13 2 member of 2 community of beings and without
the communtty he cannot live This commumty 1s not of
hiving beings alone the whole world 15 his kin amimate and
mammate alike The bifurcation in nature between hiving and
non living 1s only apparent, what we have 1n the world are
mercly ordered systems of many magmtudes, expressions of
the Lie field Buddhism recognized this fact many centunes
ago and anticspated the discoveries of modern science Butitas
with other human beings that man 1s primanly concerned and
his immediate relationships are with them Whatever the
communnty does affects him and conversely, whatever he does
affects the community An indiadual 1s like a wave in the
ocean ocean and wave mutually affect each other

This conception of the individual and the commumity as
being interdependent also means that there are mutual obliga
tions The community must look after the indisidual and
provide lum with a sense of sccunity On the other hand the
ndidual has certain dutses to the community to which he
owes his very The most el y of these duties
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are expressed m what 1n Buddhism are known as the Five
Precepts which form the basts of man s morality A man must
hold life sacred and not harm 1n any way the progress of any
Ining being He must have regard for the sanctity of what
legitimately belongs to others and thus not only refrain from
deliberate theft but also from exploitation of every kind He
must exercise restraint in his desires and not be greedy m
gratfying them He must be honest and truthful 1n speech,
avoiding harsh words and slander, malicious or false propa
ganda and speech that creates discord He must refrain
from all things that rob hum of his power of reason, s powers
of judgment and his balance of mind

These obligations he must honour 1n the nterest both of
himself and of others On the positive side he maust assist all
enterprises that increase the happiness and well bemg of
humanity, by his thoughts words and deeds Above all he
must seek enhgl by broad and deep his
mind by the purswit of truth and beauty and goodness The
practice of goodness and the appreciation of beauty are not
ends in themselves Goodness 1s necessary because there can be
10 happness without 1t 1t1s absolutely essential for that peace
of mind without which there 1s no real happiness The saying
that there 13 no peace for the wicked 1s quite literally true

The individual 15 1n debt to the community for supplying
his needs and he should seek to discharge his debt by service to
the commumty All men are his brothers not because they
are the sons of the same heavenly Father but because they are
all of the same flesh and blood as himself—the Buddhist con
ception of the brotherhood of man has a wider embrace than
that of theistic religions In order that he may be of service to
others the individual must make himself efficient 1n _every
possible way developing all us shalls all us powers of body
and mund and intellect hus feelings and emotions and the aes
thetic side of hus being Goodness 1s that swhich promotes hap-

of

piness The defi f good 1n Buddh 15 also that

which develops “efficiency 1n onesell and tn others All enil
hinders such effiacncy It is not the nature of the contnbution
a man makes to the progress of the commumity the kind of
work he does, that matters chicfly but the spntan which he
makes that contribution It should be informed with love and
devotion selflessness and wisdom
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The world and everything and everyone 1n 1t are governed
by certan laws, says the Buddha which are inexorable As
long as men live 1n harmony with these laws, they will be
happy In fact, the word used in Buddhist texts for un
happiness {dukkha) has among 1ts many meanings, that of * dis
harmony When man attempts to  dominate nature, or asis
commonly expressed, to wrest from nature her secrets if he
thereby upsets the workings of these laws he does so at his
penl, unless he can restore the balance 1n some way Among
the laws that govern the world and man, the most important,
according to Buddhsm 1s that known as the law of Karma
Briefly stated 1t means that everything that 1s 1s the effect of
a cause and 15 1tself the cause of another effect Karmz means

deed and the result of deed  The law apphes to the
realm of morahty, the pnnciple of cause and regulated course
of things There 15 thus nothing caprictous or chaotic As we
sow, so we reap What we are and what crrcumstances we find
ourselves 1n are dependent on what we were and what we did
Simularly what we shall be will depend on what we do now
Nothing 1s lost which has been earned by work and nothing
comes which 1s not desenned Every action has a double effect,
1t brings 1ts appropriate reward and also affects character The
reward may be reaped either here or 1n a hereafter ather in
this life or 1n a later one Nothing and nobody 1s exempt from
the law of Aarma, not even the God mentioned in thestic
religions It 1s inexorable and unfailing

It 1s necessary to state that the Buddhist doctrine of Xarma
has nothing 1n common with fatalism or predesunation for
in the Buddhist teaching Karma 1s a continuous gperation The
present 1s the result of the past but the future will depend
entircly on the present Over past Aarma we have no control
but the future 15 absolutely ours, because the 1ssue depends on
oursches Agrma s self-operative no god or devil can interfere
with it except the deed self Events arc impelled by pre
ceding conditions, causes that man could by intelligence and
good will study and govern suspend or intensify Ifeverything
15 the effect of a cause or causes, the happiness and musery of
the world must also be the result of causes Change the causes
and we can change the cffects thereof Thus the frecedom of
man 1s proclaimed 1n the highest possible degree He 1s not
merely a partner with God 1n the work of crcauon but the
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creator lumself War and peace poverty and wealth, are ours
to decide we ourselves are solely responsible Progress 1s not
mevitable but 1t 15 completely possible We can begin the
control deliberately, now for every moment provides our
opportunity We do not have to wait upon anyone else Far
from denymng the values gamed in momentary existence
Buddhusm finds value 1n the developmental changes 1n exist
ence In order to fashion the future the past does not need to
be destroyed, indeed, 1t cannot be destroyed But we can build
upon 1t change it, improve upon 1t There 1s nothung to pre
vent it from bemng an acr 1 change not hopeless but
posttively hopeful Life has every opportumty to make of
1tself an outgoing spiral, positive, coercive and goo

To achieve this, purposeful thinking 1s necessary thinking
over all possible ways reviewing the causes of unhappiness
and formulating the details of the upward path Reason and
logte should not be given the exclusive night of decision though
they should not be excluded Science has 1ts uses for a fuller
and wider hife but science alone by atself cannot makemankind
perfect Inasmuch as according to the Buddha, ignorance 1s
the root cause of unhappiness happness 1s to be sought
through knowledge and wisdom, and nsight hnowledge 1s
to be acquired 1n every possible way through study through
discussion 1nd through contemplation contemplation being
the best Such contemplation 15 not glassy eyed gazing mto
vacant space but purposeful activity of mind where know
Iedge and und ing are co-ord: d The way thereto 15
reflection directed to the discovery of ulumate truth That s
the best kind of reflection but all kunds of reflection are to be
encouraged They pronide at least much nceded breathing
space from physical activity Now more than ever before, 15
such periodical reflection necessary to those who Live 1 this
age of speed, when much else besides ime hurtles along Ttis
often useful to slow down the tempo of iving even to practise
occasional maction

Knowledge gives power but 1t 15 understanding that directs
the wise use of that power Through hnowledge men can delve
into the very depths of cosmic power, as they have done al
ready but unless god hke power 1s coupled with god hike
understanding and nsight the power that men have obtained
will recorl upon themsehes to thar destruction What 13
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important 1s not to discover how men can destroy each other

but how they can hive together for the common good Under

standing 15 reached by experiment and investigation, by prac

tical living and by constant awareness Great emphasis 1s laid

by the Buddha on awareness or alertness of mind It 1s an
1 1

of und g

The path of self development, though often spoken of as a
road 1s not a progress in space and time It 1s rather anngress
1nto our own nature so as to comprehend 1t wholly Learmng,
science art and philosophy all give us some kind of insight
1nto truth but they are only aspects of truth  All these aspects
must blend 1nto a single harmony Thus 15 possible, according
to Buddhism only through nght understanding Understand
1ng 1s not just hnowledge, for knowledge 15 of facts whereas
understanding 15 of causes and therefore, ulimate It 1s the
lack of thus harmony which s responsible for the disintegration
that charactenzes modern hife, whether we think of ourselves
as individuals citizens of a country or members of the world
wide family of mankind The causes of this disintegration are
the chasms of prejudice, ignorance and fear which divide
mankind 1nto fragments The world has already shrunk into
such small proportions that no significant event can take place
anywhere without the effect being felt everywhere But men
have failed to realize the smport of this and persist as though
ndividuals and nations can find happiness through means that
only promote selfishness A wave 1s not just a part of the ocean,
1t 15 the very movement of the ocean and cannot be separated
from 1t When men realize thus, conflicts wall cease

One of the ways of developing such 2 world consciousness
15 the search for the basic concepts and the underlying prin
ciples from which men of various races and creeds draw their
insprration 1n the purswit of the higher hife These concepts
almost invanably deal wath the structure of the umwverse, the
nature of hfe and the goal of human endcavour They serve
as the common roots from which the various branches of the
human fanuly draw their vitality Such 4 search 1s most hkely
to end 1n a shanng of our beliefs and shared beliefs have 2
great vahidity 1 promoting frendship  Mere morality 15 not
enough, nor should morality be restricted to the cultivation
of the sterner virtues The gentler qualities should also be

P d cvilized d and behaviour, the
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spinit of tolerance, of hve and let hive of trying to understand
the other man s pomnt of view of diffidence, which leads to
bumity These are often overlooked and are 1n need of
constant remforcement
The Buddhist doctrine of Karma has as its corollary the
doctrine of rebirth Man thus mhents the results of his actions
n past ltives He 1s also, 1n addition, heir to the past of the
human race Thus according to Buddhism, men are not born
equal but the inequalities are mndividual and have 1o necessary
relation with race or caste creed or place of birth or colour of
skin Every man has value and 1s due both to give and to
recewve justice mercy and hindness No indrvidual or group
has any right to domnate or exploit other human berngs or
groups and differences of race and the like afford no justifica
tion for such d on There 15 no justifi either for
dividing human beings into Ornentals and Occrdentals and to
maintain that there are perceptible differences between them
in physical abihty tellectual capacity, virtue or creative
action They react to strmlar emotional influences are subject
to the same diseases and show the same signs of restlessness
suspicions and psychoses In other words, they show a common
humamty Racial segregation and discrimination are ewil
There 15 no such thing as onginal sin 1n Buddlism on the
contrary, man’s nature 1s declared as having been ongnally
pure and later become polluted by evil association
The potentiahtses of man are unlimuted It s 2 man that

becomes a Buddha an Emnstein a Mahatma Gandhi Men
must therefore be ginen every opportunity to develop thar
personalities to the fullest possible extent for their gain 15 the
gan of all mankind No man 1s beyond redemption no man
should be shunned or treated as1f he were beyond the pale of
human fellowship The hght burns within everyone however
dimly, and can be fanned mnto flame The Buddhist books con
tain the story of the brigand Angulimala who had d
99 murders when he met the Buddha The Buddha preached
to him the way of the Good Life and Angulimali became an
Arahant a Perfect One Perfection 1s not already present within
us, but the sceds zre there and will gron and blossom Jf the
requisite effort 1s put forth and the conditions are fayourable
It 1s false to sav that human nature will not change
although 1t may not necessanily change overmught
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In Buddhism there 1s no place for a Saviour men must solve
their own problems without waiting on the agency of some
external power If they do not make up their minds to be good
and wise they will not be able to escape the results of thar
1gnorance and their evil actions There are two aspects of life
the matenal and the spintual Happiness comes only when
these two are synthesized Buddhism does not despise matenal
welfare but 1t demands that the things of the flesh must not
recerve undue attention and that they should be brought under
the subjection of the spiritual It msists on personal discipline
and the ssimphfication of personal life so as to reconcile ones
demands with the needs of all mankind In the human family
no responsibl ber will more than s share and
this too must be reduced to 2 mmmum The good man, i
Buddhism, 1s the one who 1s subkara casy to support without
being a burden on the commumty

There 1s no intnnstc value 1n poverty Wealth 1s not a curse
1f 1t 15 kept under proper control and given no more than its
due place 1n the scheme of things Wealth hs 1ts value, which
consists 1n the use made of 1t If 2 man thinks he can buy his
p! and reliefs indefinitely he 1s bound to be disillustoned
Such desire only creates an endless multplication of appetites
and wants, resulting m his unhappiness because physical
appetites are never completely satisfied The Buddha, far from
discouraging the acquisition of wealth gives suggestions—the
Buddha never lays down laws—about the proper disposal of
one s mcome It should be divided 1nto four portions, he says
one should be used for personal needs, two should be invested
and the fourth laid by for a rany day He does not say what
amount should be spent 1n good deeds, for that would depend
on the degree of one s spirtual development Earming 1s not
for hoarding but for spending 1n the service of oneself and of
athers Generosity 18 extolled as one of the basic virtues The
Buddhist view of property 1s that st should be held as a trust

Wealth must never be eamned by unnighteous means by
explotting the misery of others thewr greed or ther folly
Money obtamned by such methods as the sale of hiquor and
drugs of ammals for slaughter or eaptity, by following pro-
fessions which mnvolve loss of life or imb or the nghts of
others or by the manufacture and sale of armaments, 18 ex
pressly condemned The Buddha 1s perfectly certain that vio-
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lence can never be overcome by violence Hatred never
ceases by hatred but by love forms part of the bedrock of hts
teaching Violence in any shape or form on any pretext or
excuse whatsoever, 15 unjustifiable There can be no such
thingasa nghteouswar Anyone who believes m the efficacy
of violence heps to perpetuate conflict and to make war
mevitable The total abolition of war 1s undoubtedly a very
| dufficult problem but Buddhusts believe that it 1s not mcapable
of solution ' What 1s needed 15 a spintual revolution, a change
i the human heart and such changes can be brought about
1f men have suff farth 1n themselves The le of the
great emperor Asoha who, having once been a ruthless warnor
later became the gentlest of men, 1s a case 1n point The erads
cation of war 15 2 moral responsibility devolving upon every
single human being Mankind will not renounce violence as a
whole until we have renounced 1t within ourselves as indwid
uals We cannot shaft the responsibility upon others Itis we
who as individuals contnbute to the mass hate of the world
The militansts exist only by the sanction of the people, who
are their pninapals War will never bring happiness Total
disarmament must come if such be the genume and deter
muned wish of the majonty of mankind It must come through
a world wide spiritual repaissance The gencrality of men and
women now abhor war more than ever before because, with
progress , wars have become more hornble and disastrous
War no longer possesses the glamour of chivalry It 1s now
conducted as a grubby and laborious business by proletarian
robats most of whom are not m the fighting forces at all We
must of necessity ostracize war or mahe up our mnds to perish
entirely
But lke everything else war has its causes These must be
eradicated 1f war 13 to disappear As the Buddha declares 1n
the Keaddha Sutta of the Digha Nikgya men are virtually cer
tamn to rebel violently against gross oppression and intolerable
suffering No peace s possible as long as conditions of obvious
social and matenal mequality exist We cannot cure troubles
whose real roots are to be found not 1n some ostensible enm
nality 1n men but in the unresolved problems of daily exustence,
by the mere introduction of fine pnnaples of law or by
uttenng platitudes As long as men and nations are gorerned
by the desire of making money and “getung on , we must
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expect socil meqs , greed, 1mp 1on, dehu
of Ife and quently, war Men must learn to

escape from the brutal utbtariamsm  of material things
The only solution 1s the cultivation of spiituality The Buddha
declares emphatically that there can be no substitute for
dhamma or nighteousness

The name given by the Buddha for religion s also dhamma
because to him religion 1s synonymous with nghteousness
Rehgion 15, above all the understanding of spintual values
It 1s not the name that 1s gwven to religion which 1s important
but the search for the supreme good That 1s why throughout
hustory all the vital changes 1n cvilization which have spelt
human happiness have been linked with religious beliefs and
1deals Ifthe chaos of present day eivilization s to be remedied,
there must once more be a resuscitation of spirrtual values 1n
place of the materalist values of the stock exchange and the
market place which now dominate the human scene

But, 1f religion 1s to be really eflective 1n promoting our
happiness 1t must inform every aspect of our lives, the social
and the cconomic the political as well as the domestic It
must not be confined to the church and the temple to Sundays
and Sabbath days It must envelop our being like the air we
breathe There cannot be one code of nghteousness for :ndivid
uals and another for the mass One of the greater tragedies
of the modern machine age has been the emergence of the
anonymous mass man, with no cultural idealtsm  disinclined
to follow any other course than that dictated by his own
obsunate self interest The establishment of umversal media
like the radio the cinema and nationl newspapers, by which
the mass can be influenced and controlled, has greatly aided
this calamity Religion 1f it 1s true religion must find some
kind of meaning for mankind and the cosmic process as a
whole compatible with and refated to 1ts meanmng for the
prate indnadual

It 1s the responsibility of human beings to find the solution
The good way of fe must be followed regardless of expediency
Thus 15 possible only 1f there 15 a metaphysical basis for moral
obligation Morahty which does not spring from a cosmic
motive from the conception of a fuller life, can have no sold
foundation A man must first have self knowledge, 1¢ 2
conception of himself That will depend on his conception of

Trer
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7, the nature of the werld m which he hves and the
ses that govern hie Good condugt 1s called sn Buddhism
ammata—the acceptance of and actng m nccordance with
ity, things as they are, jathablhule
Education that will fit man for the good hie must pronde
© 2 comvincng metaphysical bass The attainment of
aappiness 1s the goal of mankind But what 15 happiness®
+he Buddinst word for sup happ 1s Nrdbana (Nar
vana) It s difficult to describe 1t s positne terms because
one of our concepts quite fitin It 15 without attnibutes, but
wot ‘characterless Al that can be said about tt perhaps s
13 complete emancipation It eannot be attained except
» on¢ who 1s tsasmned ta look upon others as upon himself, to
fy humself wath the whole world This supreme happiness
1sthe attatned wm this warld and net fter death Thatshoutd
Jeast be the aum
In the Buddlust way of Ife frcedom s of the essence of
appiness It 13 not merely politeal freedom  econome
unty and the guarantee of socral rights that are requured,
<ut freedom which 15 felt as a bving power within and around
1eself Men cannot be free merely because they are tofd they
«free Freedom 13 very largely a matter of attitude to thiags
ur relations with them  The wdeally free man 1s 1n Buddhssm
<ie Bhikkhu {or monk) who spends his dys in contemplauon
g orver the of hfe wand far and wide
the sprrtual sentmel of the human race His very strmang
or perfection and lus expenence of it when he avtuns it are
s great blessing 1o the whole vace He has no prvate ambitsons
rdesires Pleasure and pun poverty and wealth success and
alure make no difference to lum When he has achieved the
e gant he has no need for the things of the world He
~ckons all to share 1 the ndefinste happmness which has
some hus though few will follow lum
That 13 the sdeal freedom but meannhide the sense of rela
orstup that will result 1 freedom can best be estabhshed 1n
he field of cducauon Education must fundamentally be a
wating 10 the art of fiving the art of putting 1l things m
nght order, so that our eveny function interest ind
wctivity may find us appropnate place It will make due
v o 00 of the great differenuations easting m the world
se matural Jovels of hugher and lower degrees of development
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and act It will ul ly succeed imn evolving a
unversal culture a culture which will make allowance for the
fact that ‘men are ever pursuing the same truth on different
landings It will not, however be a mercantile culture ,
watered down to sutt everybody It will be a culture of unity,
rather than of identification of integration rather than of
cohesion It will take account of the qualitative achievements
of man 1n the past and preserve all that 1s valuable in them
But 1t must have 1ts vision 1n the future

The sight that greets us when we peer down 1nto the Gehen
na of the warmongers 1s ternfying  But let us not lose courage
In many parts of the globe there are men and movements
secking the happiness and peace of the world, attempting to
integrate the clash of bias and mterest Perhaps, nay probably,
rehgion will provide the surest basis for such integration, for
the word itself means b nding together A new age 15 1n the
making and we are witnessing 1ts birth pangs A united world
13 no longer a drcam belonging to an irreducible, infimte
future, but a vision almost within grasp

Somewhere beyond the rarlheads
Of reason South or Aorth
Lies @ manetic mountain
Ruvetin, sky to earth

Let usseekat
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Towards a New Humanism

by
AnDRE Roussraux

THE major problem of today 15 probably that of bringing
the East and the Westinto harmony Thas recent state-
ment by Mr René Grousset seems all too toprcal to judge by
certamn events in the history which 1s being wntten before
our eyes

But the more troubling ths disharmony the clearer 1t
becomes that we shall only overcome 1t by a reconcihation
which rises above 1t And 1f we go to the bottom of all the mis
understandings by which the East and the West scem to be
divided e shall have to ask ourselves whether they do not
procced from a maladjustment of our resp ¢ moral re
spanstbiliies Thus we shall see that the problem of the rela
tionships of East and West possesses this remarhable aspect
that the political and economc factors are not only bound up
with the spintual but are dommated by them There 1s per
haps no question raching the world today in which the

primacy of the spiritual 15 clearer or more mperious None
of our great human problems 1s more essentially a spintual
and moral problem both 1n its data and 1 the solutions 1t
calls for Thus when intellectuals take a hand 1n 3t they
can fecl that they are in an element where their acuwity, far
from being an intellectual luxury may be extremely effective

Let us first definc the relative importance of spintual causes
i the difficulties through which the relations between East
and West are now pissing

In the Inst century these relations were based on the domt
nation of Eastern life by Western actnaty The point to cmpha
s1ze here 15 not so much the mere histonical fet of this domina
tion ag the spirit 1n which 1t was 1mposed by one side and to
some extent accepted by the other

The West posed as the representative and the master of a
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avilization which 1t brought with 1t, which 1t taught, which it
bestowed 1f need be, with condescending generosity, on
passne reapients It was moreover convinced that 1t was
offering to these backward civilizations 1ts own progress an
intellectual progress directed towards scientific development
and a progress 1n the sciences directed towards their practical
application  When 1t built railways or electnaty statons 1t
thought that by so doing 1t was winmng, for stself and for its
subjects a hugher level of civiization And 1t 13 doubtless true
that mndisputable physical progress, from which every human
being could physically benefit, was made i such fields as that
of matenal comfort, of hygiene and of certamn living facilities
But these benefits stamped as they were with the matenalist
outlook, did not go beyond the category of techmques They
brought no spinitual message with them On the contrary, they
turned the minds which concentrated on them towards a
specialized form of mtellectual actity, cut off from that
general human culture which the West has long called hu
manism

There was thus a fi ] error 1n X for pro-
gress and for the uplifng of man what was at bottom a blow
at his unity and at hus real greatness The West was to become
aware one day that this error was at the root of its own mis
fortunes 1t was also to poison 1ts relationship with the East,
and through thus relationship the evolution of Eastern life
atselfl

In all the Eastern countnies where the West extended 1ts
conquests 1ts techmical supenonty began as the instrument of
1ts domunation It was this supertonty that secured the tnumph
of sts arms of 1ts equipment of 1ts institutions of every kind
But above all 1t was this that placed 1t, in relation to the
domnated lands 1n 2 position of supenonty whose principle
was at bottom, admitted For the East tolerated with 1ll
grace and ended by not tolerating at all, the mlitary con
quests the foreign laws and the enforced governments that
the West brought with 1t But 1t did not restst—with few excep-
tions—the locomotive, the dynamo and the telephone The
West, which was not able to win acceptance of aself as a
conqueror, was at least able to win acceptance of the instru
ments of 1ts conquest and to obtain for them as much respect
as 1t gave them tself So that finally, at the close of the tale

q
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when the conquerars had been sent packwng and the conquered
had been freed, human liberty and digmty had to outward
appearance won all along the line but mfict there was noth
s0g left but dlavery For the West the slave and accomplice
of a soulfess mntellectualsm had succeeded m betraying the
East wta an analogous slavery 1o the modern wols worship
of whuch has subjugated the world

And this 1s not all The East, winch imagined stself to be
gumng thraugh this development 15 1 danger of losing 1 1t
a spintual treasure which was its very own When s peoples
bowed to the Western conquest they were for the most part
m 2 somewhat dormant phase of thew cvihization It maght
well be asked, indeed 1o what extent thewr spiitual life was
not eally passing through 2 penod of lethargy (Here there
18 ohvigusly room for d between spintual positons
that must have varied with religons and psoples ) Qu the
other hand st 15 possible that the outward shaw of a purely
nitual fidelity 1o somnolent religions customs was strengthened
by the conviction which the S est brought in with s mntellec
twahimports that the progress of cvilization led 1 the opposite
direction from these customs and ntes At 3 certam period,
the West sncluded the temple and the mosque in s shop
window of picturesque properties deching them out wath the
heart breaking wagic of objects 1n their death throes thiwwas
not simply because of a positive taste for certan purely aes
thetic aspects and a certain sthent poctry but because thesedead
or dymng beauties were all 1t had preseried of things that ue
ntelhgence had empued of their content

The awakening of the Bast has come Has 1t taken the form
of a return to wts own sprritual sources? That has oceasionally
happencd and in an wmpresne fshon But it has gp be
admutted that generally speaking the East embarked on s
Tenassance wath the :dea that progress for men and for peopley
Iies 1 the direction which Western satellectualim tayghy 5y
The polincal freedom it has won docs sot present st from man
taning sts dependence on fesousces which it continues 1o agk
from the West These resources take the form of what the \y ey
has 1n greatest abundnce and what t produces best fyr ypperr
~techniques TheVesthasallowedthe spntand ghe principles
of sts own cvil to become 1 the soveresgnty
of techmques ats specesses are machunes and mechapical
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skills, 1t 15 these successes which 1t holds up as an example and
which 1t 15 capable of teaching And the East which prides
1tself on having made up 1ts lost time (lost by reference to ths
conception of progress) believes that these successes are really
what makes a nation cvilized

But once the sovereignty of techniques has been established
m the material field there 1s too little either of highminded
ness or of disinterestedness there for the propagation of techm
cal avilization not to turn the tables on the tyros who had
believed 1n 1t too wholcheartedly Dissensions of 2 matenalist
kind are then seen to be at precisely the opposite pole from
the spmitual umon for which we are seeking An Iranian writer,
Mr Rashid Yassem: has given a convincing demonstration
of how Eastern peoples go astray—f fascinated by Euro
pean technique , they become the victims of an infenonty
complex which deoms them to tmitation ! Thus 1s the vicious
circle in which the East allows atself to be impnisoned once 1t
has yielded to the murage of techmeal civihization

The West 1s guilty twice or thrice over of this calamty For,
first 1t made technical supremacy a criterion of cvilization
for atself then it passed on this false lesson to others and
finally 1t claimed that its own supertority 1n this field was un
approachable—not to speak of the mterested motives which
were at the bottom of this reasoning As for the East 3t has
every nght to wonder why the West should deny 1t the oppor
tunity of doing what 1t puts forward 1tself as most worth doing
But 1n so far as the East atself succeeds 1n this direction 1t will
catch up with the West 1n the state into which the latter h1s
gottself today the state of a civilization in danger of death

More than one modern thinker has percenved this ewil
which has been disseminated throughout the world by the
contagion of an error We may quote 1n this connexton the
following remarks made by Lord Portsmouth i his book
Alternatize to Death

“We have commutted a crime agamst the Oniental countries
by the arrogant super 1mg of doubtful alten techniq
and 1deologies Spintually we have been 1conoclastic
and for that far more than the fact that we have appeared as
conquerors, we shall not hghtly be forgiven

LLimd?! Tan gy
3 Lord Portsmou b Altrsatice to Do th { 944}
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Must we then look for a complete reversal of this state of
affairs, that 15 to say a resurrection of sputual hfe which
would demand the abject capuulation of techmeat avafiza
tion® The question 13 not so simple as that for here we are
concerned not with abstract values but with a human prob
lem It seems to me to have been admurably stated by Dr
Thérdse Brosse m the followng hnes

The most urgent problem of our tumes 1s the foundation of
a saence of man which shall not be only a science of the
human animal but a science of the complete man with all his
spintual values studied both from the indidual and from the
soctal pomnt of view Man has just wrested from matter the
secret of st universal forces Unless he simulttaneoushy tums
the same zeal for discovery on humsell 1n order to mobhze in
s ¢ all hus g 1 of und ding and of
love—or if this power over matter only falls into hus hands to
sow tervor and death—then 1t 1s the end of humawnty

The problem 15 therefore o universal one not a mere ques
ton of setthng an epposition or finding an eguibbrum be
tween East and West considered as two antagosustic worlds
115 indeed for both of them united wn the same danger and
face to face with the same destiny the same problem of the
reconquest of o reat and complete humanism If they are to
succeed  East and West must take the same yoad i the
direction opposite from thesr common errar

Let us start with the East which should be the less commat
ted to the error since tt was attacked more recently and by
fontagon It must in any case Cease {0 revere as unquestion
able principles of crvabization certawn formudable elements that
£0 to makhe up pohitical 1nd social power tn our times Irwould
be hard to find a more pertinent comment on this than the
narming gien to onc of the great enslizations of Asia that of
India by Aurobindo n hus message ta the Unnersity of
Andhra on 11 December 5948

“There are decper sssues for Indi herself since by following
tertan tempting directions she may concawably became a
nation hke many others evolving an opulent wdunry nd
tommerce a powerful ergantzation of soctl and political hie
an malitary gth p ¢ power pclmuv msh
a of success nd € S
hef‘g:m‘ic% her :ntcrau° domunating even a Jasge part of

153
.



Round Table

the world, but 1 this apparently magmficent progression
forferting 1ts Swadkarma, losing her soul Then ancient India
and her spint mught disappear altogether and we would only
have one more natton like the others and that would be a real
gain nerther to the world nor to us There 15 a question whether
she may prosper more harmlessly in the outward hfe yet lose
altogether her nichly massed and firmly held spirstual ex
penence and knowledge It would be a tragic arony of fate sf
India were to throw away her spintual hentage at the very
moment when 1n the rest of the world there 1s more and more
a turming towards her for spintual help and a saving Laght ”

A warning hke this holds good for other peoples and other
civilizations of the East And the last words of the quotation
show the healthy current which 1s stirnng nowadays, from
India first of all but also from the whole East, towards
Western minds—not merely the tide of erudition on which the
science of the Onentalists has so long Ined, but a current of
active philosophy propitious to a frutful intercourse leading
to common spirtual progress

If I talk here of intercourse 1t 135 because the ime has come
to pont out that the West has more to contribute to this
spintual revolution that beckons to us than mere pemtence
for 1ts errors and submusston to an Eastern spinitual supremacy
which 1t had failed to appreciate Once more let us set ande
any antagonism and seck for points of convergence The error
the West commutted struck first of all at atscllf That error was
commutted at the expense of resources which 1t possessed which
st has neglected not to say compronused but which could
none the less be brought back to honour Since the West bears
the pnime responstbtlity for the 1lls of the modern world, the
question how 1t can rediscover stself 1s one of the most rmpor
tant we have to examine

Let us first make 1t clear that what has been argued 1bove
gives us no warrant for summanly setting up a West that s all
matenalism against an East that 1s all spintual e have been
obliged to sumplify things a Little We should come closer to the
truth by s1ying that the Western spint which imposed atself
on the East was that of the nincteenth century and was that
aspect of 1t furthest removed from the very significant spinatual
renaissance which the West and France i particular, has
expenenced in the twenticth
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Today, then the dramatic conflict between the materialism
that leads to death and the spintuality that saves 1s beng
played out, 1n accents of tragedy 1n the very heart of the West
There 15 more than one mportant work 1n the most modern
French lterature to bear witness to the fact Bernanos La
France contre les robots, for wstance or Simone Wels En
racinement

When the Western mund attacks this problem moreover, 1t
does not throw atself headlong mto the nawve solution which
conststs 1n disowning the conquests of science and declaring
them incompatible wath the life of the soul It calls the atten
tion of thinkers to the observation, never made before that
these intell 1 conq were achieved 1 pt of the
lfe of the soul, with which the conquenng intelligences did
not deign to concern themselves It remarks that the harm
which these conquests can do to men springs from therr
neglect of what 1s essential 1n man And the problem set 1s that
of such a reintroduction of the spinitual 1nto materal progress
that 1t will ecase to be overtly or covertly inhuman

The point 13 very well made by Albert Camus 11 hus recent
bock ¢ Homme revolte

“It 13 useless wntes Camus  to hope to go back on tech
mque The age of the spinmng wheel 1s past and the dream of
a handicraft civilization 1s vain The machine 1s only evil asat
15 used today We must accept its benefits even 1f we refuse its
ravages The lorry which the driver drives day and might does
not humiliate lam, for he hnows 1t to 1ts last screw and uses 1t
with affection and efficiency Thereal theinhuman exaggera-
tion lies 1n the division of labour But by very reason of this
exaggeration the day will come when a machine performing
100 operations supervised by a single man will turn out a
single object This man wall have to some extent rediscovered
on a different level the creatwe force which he had as an
artisan The producer will thus draw nearer the creator

This 15 however a somewhat tumd hope which rehes
prncipally on the evolution of machinery for the hberation of
man Js there nothing better man can do on his own mitiatne
to reconquer his autonomy nd digmity® The soulless matter
under whose tyranny he has fallen only exerts this dominztion
over him because he has erroncously ammated 1t with an
intellectual force which 1s soulless too Just as God
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man 1n His image, so man who has set up as the god of the
modern world has built 1n his image the machine to which
he has delegated as much as he has been able of what he
beheves to be his divimty The robot whose formidable power
has finally turned agamst the man god from whom 1t derives
15 1n this sense comparable with the angel Lucifer, whom God
had made His chosen creature and who turned aganst his
creator

Behind the present day drama of the West there therefore
hies the fact that Western intelligence has gone astray has lost
1ts soul or has at any rate overlooked 1t But once we come to
examine this aberration we shall be forced to face the fact
that what we are calling 1n question 1s nothing less than the
crvilization on which the West has lived for four centurzes, that
15 to say the humamst civilization

This fact has already begun to be percerved by certain
thinkers who have set forth the present day problem of the
West 1n all s implications and i particular by André
Malraux, mn lus latest books Psychologie de L Art and Saturne
Seen from this standy the birth of h at the pertod
which arrogated to itself the name of the Renaissance, was
the brrth of the man who dreamed of reigning over the world
by his own unarded faculties and in particular by the suprem
acy of s inteligence Thus Leonarde da Vinct was hailed
by Michelet as the man who was  all powerful 1n all things
This was the first step on a path on which one more step was
taken in the cighteenth century when man relted for the
exercise of his supremacy on abstract and disembodied reason
It 1s no doubt true that the humamist West did not lose 1ts soul
straght away What 1t did do straight away was to break with
everything there had been of spintual force and of expression
of that force 1n previous civilizations for 1t set up the principle
of a progress which derned 1ts inspiration and all the poten
tralitses of 1ts development from human reason alone With
this principle Western man introduced 1nto the world—which
has not yet got nid of 1t—the 1dea that everything thatis early
15 “pnmitne  and everything that 1s modern represents
progress By so doing he dated the beginning of envilization
from the moment when human reason began to exeraise atself
and relegated 1nto a world of artless stammenngs everything
n earhier times that was not or did not appear rational
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Immense spinitual eonlizations were jettsoned 1n this way for
the simple reason that once the sovereagnty of reason had been
thus estabhshed the Jangdom of the soul was closed

A remarhable example of this aberration 1s provided 1 an
observation by Aurohindo, whom I shall quote agamn here
This observation which s to be found mn the introduction to
Hymus to the Mystic Fere (Pondicherry 1946) relates to the
muunderstanding of the Veda by Western ratsionahsm and 1t
demonstrates excellently the extent of this msunderstanding

The tradstion of a mystic element i the Veda as a source
of Indian cwvibization, 1ts relignon, 1ts philosophy s culture s
mare mn gonsonance with histoneal fact than the European
scouting of this xdea Nineteenth century European scholars
writing 3n a pertod of t b, 1 garded the
history of the race ag a development from primitive barbansm
or sems barbarisim with a crude soont and rebpous e fullof
superstiions; by means of the growth of cwvalized wstitutions
manners and habits thanks to the development of mtellect and
feason, art philosophy and science and a clearer sounder
mare matter of fact intelligence The ancient wea about the
Veda could not it mto this pieture, 1t was regarded as rather
% part of ancient superstitious adeas and a prmiuve error But
we ¢an niow form a more accurate :dea of the development of
the race ‘The ancient more pnmine avilizations held
themselves the elements of the later growth bug thor carly
WISE men were not seientsts and philosophers or men of high
stellectual reason but mystics and even mystery men oceul
tsts, religious sechers they were scekers after 2 veled truth
behind things and not of an outsard knowledge The sciennists
and philosophers came afterwards they were preceded by the
mystics and often hie Pythagoras and Plate were to some
extent mysncs themselves or drew many of thar wdeas from
the mysties *

These remarhs are so fair and so penctrating that they will
help us finally to find our way to the solution of the enus thus
defined

It s 1na word a cnns of humansm

Modern man who has fost control of the imventions to which
s brajn gave bith has been compared to the sorcerer s
apprentice The companson 18 wrong Moders man s neither
sorcerer nor apprentice It was he humselfl who drove to sts
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logical conclusions a mastery which he craved and clumed
that of a strictly rationalist and materalist science which he
had developed 1n a field severed from all spinitual roots By so
dong he showed up the insufficiency of the culture of which
this science was the crowning glory a culture too narrow, too
sweeping 1n 1ts claims to absoluteness 1n 1ts domain, to deserve
the title of humamsm which 1t assumed

What Western man has been calling humamsm for four
centuries has been the urge to become master of himself and
of the umverse by the exertion of his intellectual activity
1solated from the rest of his hfe He hns thus asserted stmul
taneously his claim to universality and his capacity for achien
1ng 1t by a deliberately Iimited selection of hus faculties What
he has called the domamn of the complete man has been the
contemplation of the entire world by man restricted to a part
of imself We must relinquish this error if we are to set human
1sm right and widen 1ts meaning

There 1s no question of destroying 1t, any more than there 1s
of disowning the achievements of saience, which can indeed be
set toats credit Western humanism has been at certain periods
and 1n certamn places, the field of those human achievements
which retamn therr outstanding value But what we can no
longer allow 1t 18 10 exclusiveness which hmuts the conditions
of man’s future to the doman which 1t has arbitranly elevated
1nto the kingdom of man If the word Aumamsm connotes the
homeland of the human spint then humanism does not date
from the sixteenth century Meduterranean Europe 1s not 1ts
sole and permanent seat, nor 13 1ts only source a certain 1dea of
Greco-Roman  antiquity which, particularly as concerns
Greece corresponds less to the total reality of the classical
world than to a picture of which Renawssance man saw the
Lineaments in his own murror On the other hand, once present
day Western humanism 1s placed back inside the boundarnies
which must beset 1t the ensis which confronts 1t today will
ceasc to appear exther as unexpected or as an inevitable catas
trophe The calamity would only be bsolute if we perusted
n regarding the prestige of human reason as absolute too
But man today has turned from this inordinate and outdated
claim to a complete consciousness of hus truth 1nd of his energy

After four centunes of man s efforts to breah down every
thing and first of all humself, by analysis, he 15 coming back to
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a synthetic approach to being reammated by the soul With
that approach, every value 1n every part of the world and 1n
every period of the world s history, recovers not only 1ts use
but 1ts place 1n an ordered hierarchy Whether such values
come from the East or the West, they are no longer nvals but
ctonverge towards this new humanism which leads towards
unwersality not 1n virtue of some questionable claim but of
itsown inner logic That comes out clearly 1n the passage from
Aurobindo quoted above What he says of the Veda agrees
with what Simone Weil says of Romanesque art with what
Alexandre Vanlle has discovered of the relimous phalosophy
of ancient Egypt and with what Marcel Griaule has revealed
of the religions of Negro Afnica

There 13 no question of confounding these vanous spinitual
avilizations m 2 hotch potch of improvised equnvalents The
impulse that 15 needed today 15 one that will free the hfe of the
Tnd from the limits within which the Western outlook has so
long confined 1t The essence of the new humanism will be
that 1n 3t the methods of Iife and of work that Western intelh
genee has been vble to master will be employed 1n the redis
covery of long abandoned spintual domamns Thus intells
gence, 1nstead of exposing mankind to the nshs that result
from 1ts and 1ts } will need all s
alcrtnas(:md 1tsrstrtngth to serve the cause of a man who will
be really complete this ime not a man sidetracked 1nto the
Mmaterial by the cerebral but a man who will be united body
and soul, 1n the brnging of his own mystery before hus con
sciousness

We believe that 1f a humanism such as this were to become a
reality, East and West would find that much that separates
them would disappear and everything that unites them—and
unites the whole human race—would emerge All the grounds
of the disag and d d which we discus
sed 1t the beginning of this paper would be done away with
1t would then be seen that the necessary condition of any real
liberation of the Enstern peoples w1s the general fiberauon of
the spintual nature of man—a hberation which 1s no less
necessary for the West

In conclusion let us face the fact that what 15 1n question 1s
a profound revolution The West—through the French genus
n particular—was already commtted to 1t 1n the first half of
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the twentieth century by the sigmficant direction which the
most outstanding and onginal of 1ts wniters, poets, artists ind
scholars had taken It s none the less true that certain habits
of thinking are not too easy to disturb and that certamn re
classifications of values may come as a shock That 1s perhaps
a further reason why international, inter continental and
1nter confessional leaders of thought should unite their effort.
with a view to reaching together the spiritual bases where the
common truths merge



The Conception of Man East-West

by
Jacques Ruerr

an embarking on a comwpanson of the different

p ofman asbh East and West, the first
Question that arises ts 15 there a difference 1n kind between
Western man and his Bastern counterpart  particularly as
vegards their thaughy processes?

All Westerners who have worked with Onentals will reply
without a moments hesitation that, save for a few munor
detals, the mechanism 15 the same Grven identical educa
tonal and cultural condiuons, the Onental will react m
Precsely the same way as the Westerner His  reasoming
appatatus |, tn partcular exhidsts the same charactesistics and
produces the same results

Are we then to conclude that there are no differences on the
spintual plane between East and West® That would i my
opmion be making x senous mistake

Ttas ray betref hat there 1s a profound difference of appronch
towards certam basic guestions—a difference due not to any
dwcrgcan m the mental process but 1o the fact that “idea
groups  on which the two civhizatons are based have from
a common powt of deparure evolsed along different lines?

By common point of departure ¥ mean the basi for the
meditation of man who belore discovering the phyucal
world discosers the world of hus own thought

It s, I think, wmdisputable that ancient ewilizatsons for all
therr brlliance  concentrated more on the wner hemg of
thinking man thn on the external world The thinker wholly
absorbed m fs own thought closes hus eyes to the onter world
m an effort ta wrest from the immuttble essenee of relity the
only true hnowledge the knowledge of the suprasensible
moathematieal and sratetioal Karoce,
et (Pamosars}

———
¥ har boerowed Benooon of wlod growen from b
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world The matter of his knowledge 15 denved from divine
revelation or from the 1deas the Creator has made ac
cesstble to his inteligence

Was 1t not Anstotle who described thought as  the thought
of thought , and Clement of Alexandna who said that  per-
fect knowledge appertains to that which 1s outside the cosmos
that which 1s apprehended by the mtclhgencc alone, and to
things even more spintual than these

The 1 and physical systems of both Waest
and East—and also, to this day, of all pnmitive peoples as well
—rest on this bass, of things directly apprehended

The resulung mentalty elaborated and systematized,
attains 1ts fullest expression in the West, 1n the theones of
Anstotle and the medieval scholastics

The Anstotelian physics of medieval scholasticism, wnites

Gilson  give an exact description of what the umverse would
be like 1f our sensory and emotional impresstons were concrete
objects, they represent a systematization of the error of our
carly years 1n that our confused mental
just because they are neatly named, described and “classified
Tike conerete objects, are 1n fact real forms or real qualities *

It 15 thus that the theory of the ego akin to the cosmos and
sometimes even 1dentical with the cosmos 1s elaborated, and
this skilfully developed theory, based on stnct logic and
rational metaphysics seems ahke to West and East, to answer
their questions and allay their anxieties

But as time passes Western thought, almost unperceived by
1ts proponents undergoes a measure of transformation For
on the rich soil of scholasticism has been sown {tentatively by
Judaism, then tnumphantly by Chnstiamty) the seced of a
new theory the theory of human independence and respons
bility

The sced sprouts and desvelops 1nto the conception of man
as being one indvisible and immortal, distinet from the sur
rounding umiverse claiming his identity 1 and even as
against, that unnerse (or rather against sts temptations), and
accountable for his actions to God

It1sn St Thomas Aquinas that the fullest expression of frec

1 VI Strom 68
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and independent personahty 1s found  That being 15 called
free, he says “who 15 lus own cause  We are acting freely,
therefore when we act af our own accord—obeying the dictates
of our will It 15 1n this way he adds elsewhere, that God
Invests hus creatures with the digmty of cause

Since he was distinct from the world and invested with
“causal ynfluence 1t behoved thinking man to take thought
for the mechamsm of hus judgments and their effect on the
“things on which they were brought to bear There thus
ongmated the double current leading to Descartes and
Bacon, the first completing the mechamism of the reasoming
machine, and the second gearing 1t to the external world so
as to render man powerful and capable of effectsve acuon

With Cartesian philosophy the detachment and liberation
of the human personality are accomplished

The reasoning faculty 1s not something acquired or appor
tioned, 1t 13 inherent 1n human nature  The power of judging
well and of distinguishing between the true and the false s
something that all men possess, 1n equal degree *

Thus power 1 not something that man has learnt from the
world He brings 1t with lum _he alone can exercise it No
one  sad Descartes  can understand save

The glonification of reasen 15 the vast and wonderful harvest
reaped from the scholastic age

But this was not merely an end 1t was also a beginning
While the reasomng mechamsm was slowly descloping
thinking man was gradually ceasing to look wathin hymself
alone  Another error  says Francis Bacon “anses from ex
eessive respect for and a kind of aderation of the human
itellect, leading men to abandon the contemplation of nature
and experience and to wallow nstead 1 their own meditation
and the fantasies of their own wmagmition !

With Bacon the reasoning machine begns to be geared to
tangible phenomenas It discovers that it can deduce them from
a few simple ponaples which 1t takes as the premises for ats
syllogisms ‘Thus, unbehnownst to the scientists of the day,
modern scicnce assumes 1ts truc character

Reason represents i fact 1 supreme cffort to provde a
logical explanauon for all the phenomena apprehended by

1 Du Augmres Tpar 45 Ao Orponom 1 481 73134 80d Preface of Inctamste 3 fas, p 1ye.
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our senses It does not discover causes, 1t invents them, and
by so doing 1t substitutes causaton for successton 1n the world
1t presumes to call external

From that powmnt, man s position w the world undergoes a
complete change He can now, on the basis of a few simple
propositions  definitions axioms and postulates, deduce the
entire system of tangible phenomena And the fact that the
premuses were ongnally elaborated 1n an effort to deduce
cause from effect considerably facilitates the inverse process
of predicting effects from causes

Working with premises such as these man s able to predict
the interaction of tangible phenomen and so to control and
uthze it Though he stll sees the world as external to him, 1t
1s now subject to his will from being 1ts slave he has become
1ts master The device of experiment has given him power
over the world such as he formerly exercised only over his
own thought

And man looking 1n amazement at the extent of his power
over the external world 13 so overwhelmed with the matenal
results of hus tnumph that he forgets the nature of the methods
whereby he attained his ascendancy

The age of “science thumphant  has been ushered i Man,
m the flush of hus newly won power forgets that the under
Iying causes were wmnvented by um, and for his own purposes
He persuades humself that he  discovered  those causes and
that they furnish an exact description of the world around him
He forgets 1n hus intellectual pnde, that the premises of his
syllogisms will convcy reality to um only 1n so far as the tang:
ble phenomena of the physical world are interlinked as the
propositions 1n his mind are interhimhed He assigns absolute
and unnersal value to explanatory devices that are 1n fct
purely man made

This 15 the epoch 1n which the young Renan wrote that

science 15 useful only 1n 5o far as at investigates truths claimed
to have been communicated by revelation *

Thus the era of science mongenng and  matenalism™
was to mark a deep divergence between Western and Eastern
thought such as might have reflected 1n some sort the great
dispute about “universals  The West 1nits rational impenal

2 Lasem delesmc P33
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sm displayed a nane, absolute realism akin to that of a
child who atinbutes reality to myths, quite forgetting that
they are of his own malung

et this very nanvete was a source of strength, and for nine
teenth century man the rationalst flusion proved the most
fertile of human errors

It 15 true that the heyday of the yonth of science was short
Lived Tt was not long before the genune scientists reflecting
on their science, discovered 1ts himats, nd very soon Western
thought returned to 1ts sources

Lusten to the words of Enule Bréhier one of our foremost
tustorians of philosophy I had the good fortune to embark
on my career as a philosopher at the end of the mneteenth
century, a penod of hively mntellectual activaty It was the ime
when the cramped notions of scence were beng discarded
together with a bankrupt spintuabity compounded of prous
hopes and Iugh flown phrases a supreme effort was beng
made to revert to fund: [s i alf of the
science and art, religion acton and contemplation ahke It
was the age of pragmatism, modermsm and the philosophy of
action, and of the revival of an mtellectualism meditating on
man s practical activities This movement was donunated by
the thought of Bergson who taught me along with ~ll my
contemporanes, to realize spimtuahty and to understand
1t not merely as a set of conclusions deduced from expenence
by a process of not wholly valid reasomng but as the expres
sion of a Ife directly apprehended

Nor was this return to methods of the direct apprel of

led
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Henn Poincaré who as a mathematicran was at that period
making a studs of space and tame cxpolmdcd 2 sort of philo-
sophy of the continuous , concluding “This shows that fogic
alone 15 not enough, that the saence of demonstration 13 not
the whole of sctence and that intnion must stull act as a
complement 1 might almost say a counterweight or antidote
ta }

T!])‘g];c” the penod when art 15 throwing off the shackles of
clasiasm and Marcel Proust 1s experimenting with a new
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language, trying to suggest rather than describe the unbroken
continuity of the psychic Iife of his characters

To speak therefore of a conflict between Eastern and
Western cvilization  the former resting on profound spinitual
values and the latter hving by the arid light of reason 1n action,
seems to me to be an overstmplification

The Westerner knows that, 1f sctence confers power, the
reason 1s that 1t was created to do so He no longer believes,
however, that 1t revenls the real underlying nature of things
He knows that 1f things exist 1t 1s only their reflection i the
mind of man that he 1s able to apprehend, and that the nature
of this reflection depends on the murror as much as on the
object reflected

Thus the West has procceded from 1its raw, young and
(because of 1ts youthful self assertiveness) 11l informed science
to a scence that s better informed It has reverted to intwitive,
direct knowledge from which the East had never departed

Western civilization has added thereto of course, scientific
discovery and creation, which feeds on 1ts own power 1nd 13
expanding constantly before our eyes

But the East also desires to possess the power of science and
the methods we have applied to achieve 1t can equally well be
adopted by the Ortent

Thus there 13 a place for science at once humble and majes
tic 1n the new system of human knowledge 1n the East as well
as the West

There will still be differences of shading between Eastern
and Western thought but there 1s no longer any dividing gulf
The two are linked together, and now advance side by side—
each r g 1ts own 1nh charactenstics—building the
road towards the great honzon of a real civtlization
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AsT and West are two entities 10 which within the fanul
1 frameworks there 15 a whole vaniety of mamifestations
cach of which has evolved sometimes on parallel and some
tmes on diverging fines The basic backgrounds are howeer,
50 different that it 15 the comadences that strike us when we
see them, and one 15 tempted 1ndeed to say that there 15 no
such thing as  common tvpes of humamty Ther exstence
18 nevertheless attested when we loak at social hfe or at the
eals of communties It 15 therefore not only 1n human ideals
but m hife as st 1s lved that the bases for a rapprochement be
tween East and West must be sought
Tt was the sense of mod and p that underl
the fine reputation of the West but the latter abused sts
powers The East forats part was inclined towards meditation
and took refuge 1n an escape from reahity The result was that
the two halves of the world became ndifferent to cach other
and this state of thangs has Jasted for centunes There 1s
admm;dly a certain tendency of the two worlds to “tome
together |, but it has remaimed 1n a number of respects onlya
tendency There are certain ways in which they do understand
cach other, the East 1s awre of what 1t acks and wishes to
1tself by adopting Lurop cvihization Although
Vanious nterpretations of modernism have been suggested we
€an say that all Onentals aspire to the benefits of present-day
€nalizauon, they want to imtiate themsely es into thesaennfic
outlook of Europe And the movement has not been “one way®
only TheWest, inseeking thereason for the present moral ensis,
tends to look for 1t in the tramng which present-day man
recenes We find a farly strony movement agunst the
debasing of culture and this movement enables s to discover
Ponts of contact between vanous forms and aspects of man
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Thus tendency, which 1s sometimes aided by 2 taste for what
1s foreign to our normal environment and by a measure of
attraction to cultures other than our own, entitles us to hope
that within a comparatsvely short space of time there will no
longer be any real tension between East and West, or two
mutually incompatible aspects of the human race

I

There was a moment 1n human history when no such distinc
tion existed At that time there were three separate circles,
each with 1ts own civilization—India China, and the Middle
East Of these the third based on Egypt and Mesopotamia,
expanded into Greece These three worlds developed along
parallel lines they each had therr great gemus-Buddha,
Confucius and Socrates, and they arnved by the same pro
cesses, at the same results They had passed through the stages
of mythology, hylozoism sophism, and the discovery of the
conscience Conscience had meant, for Indi, delivery from
pam through mortification for China, the practical ethics of
filial picty  and for Greece rational ethics transformed nto
2 metaphynical system The Greel avilizaton, then moving
away from the other two gave birth to Western eivilization,
collaborating with Chnistianity while Islam, a  delayed
rehgion which came upon the scene some six centuries later
than Chnstiamity became one of the first manifestations mih
tating 1n favour of a brnging together of East and West

111

A century ago, Turkey was making the first expenments in
rapprochement with modern awilization For the eclectic

Tanzimat , in the first place the disinction between East
and West was a distinction between soul and body quahty
and quantity The outlook of the Tanzimat which was a
reformist mosement reflected, with us, the ‘ dualist thought
of the mineteenth century Was this a fortunate circumstance?
It s very definitely open to doubt

Forather quarters the Westmerely represented the matenal
1st outlook 3t was the East that held the keys to the world of
the spint The Western outlook 1t was held, onginated sn an
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ambstion to conquer nature, the East was regarded as gren
to mystieal thought, that thought gradually detaching self
from the tangible world through 1ts own particular symbolism

15 duabsm , a more or Jess reactionarv conception was
followed by powerful evolution 1 a more Western direction

The new outlook drew the distnction between East and
West by suggesting that what was domnant 1in the West was
the human personahity”, 1ts social order being based on the
behaviour of frec men who exercised personal mitiatiie
whereas 1n the East the adindual was absorbed by the
Community This distinction was based merely on the different
forms of training received by the two types of soaal man,
although it was simply a question of different natural factors,
™man could imfluence the circumstances of his environment and
transform hus posiion by dint of social research and of educa
tion (Pnnce Sabaheddin)

Dualist thought finally led to an attempted reconciliation
between Islam nationalism and the West Underlying this
Attempt was the drawing of a disunction between culture and
Avilizaton Culture was of Bastern onigin, whereas civiization
Was scen as the mm to be attuned—in fact the West The
distinction corresponded to that between content and form
Dualism—the difference between the two worlds—was thus
feduced to  culture and avilization  (Ziya Gokalp)

The last avalable means of finding a solution consisted 1
the radieaf adoption of Europ 1 This meant that
there was only one dommnant avilization about which there
could be no d! Culture and civil were one and
the same thing If one was baptized mnto a emilizaton that
meant adepung all its virtues and all ats vices Mo disenimy
nation was possible nor could any compromuse solution
between East and West come abaut For the Eastern peoples
Westernism was an inevitable development This was the
revolutionary movement mitrited by Atatorl

v

We are now faced with the following problem Scaience 1n the
past century clatmed to regard man asan ammal butin fact
man nstead of adapting himsell to hus environment  creates
hus own world He needs a lang procets of education 1n order to
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assimilate the experience accumulated by past generations
From this stems his capacity to acquire expenience—his his
tonc being He becomes a social  being only after a long
penod of education Thus, man may be defined as an educated
being and hence as a beng who has not only mastered but
actually created the world of values

Throughout this pertod, mans activity 1s the complete
opposite of that of the ammals (a) he projects himself nto the
future, and evolves his :deals (b) he projects himself into the
past through the constitution of huis memory and his personalt
ty and {c) he projects hrmself into space and reality evolving
his tools and his concepts The stage of Aomo sapiens precedes,
therefore, that of komo faber Attitudes translate themselves
mto activities whereby his individual personality 1s formed,
these attitudes are, 1n ordered progression escape from reality,
the discovery of values and the creation of techniques There
are several techmques each of which corresponds to a given
value aesthetic techmque for aesthetic value, vatal techmque
for vital value and so forth

An essential feature 1f not #e essential feature, of man 1s the
battle agamnst himsell 1t 1s seen, 1n every civilization, as self’
sacnfice There 1s no single anthropological type that does not
possess this feature Man may therefore be defined as a being
who creates umself by sacrficing himself On this pont 1t
seems to me East and West are agreed It 1s not the ntellect
and free chotce that distinguish man from the animal, since
their ongins can be traced to the ammals Man s nature has
1ts roots 1n a principle at vanance with hife and its evolution—
the sprnat Man linves not 1n a local emvironment but in the
world  Human attitudes come from nght within the indinid
ual they take shape when some propensity or other 1s re
strained This notion must be supplemented by that of man s

concrete umity  The notion of duality has served to signify,
n some sort, a battle bet: two 1 pr n
which man 15 the setting for a regular mner drama

Ttis certain however, that the human being s consciousness
of restlessness goes or comes, before axiological duality
Instead of seeking for subimauon in the struggle between
opposites that re stronger than man himself and 1n regard to
which, therefore he s heteronomous 1t 1s better to start from
the restlessness that the concrete being man fecls as to fus
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destiny and s existence 1n the world—from which weare led
to his resistance agamst humself and hence to the two aspects
of bus being which we call body and soul

We thus amnve at a conception which first of all postulates
mans autonomy in his umty and then proceeds to what 15

bwalent 1n am and to the ways i which he 15, physically
aod spintually, externalized

Man s concrete umty, with s indefinable properties, dis
onguishes him from other beings not by the evalution or the
combination of those properties, but by s own progress
towards antonomy, as campared with other betngs

v

Let us follow out the stages through which man has passed
throughout s history
Timive man lives not apart from other forms of creation
but waithin the whole, projecting us troubles and mner con
flicts anto it His mentality 18 pre logreal 1 all 1ts prumitnve
punty, later 1t will be mvaded by reason 1nd constence
¢ three carcles ' of civilization evolve mn the same way
Greece aims at what 1s intelligible logic being regarded as the
key to all probl Man 15 d hed from other bemgs
by us intellect Thus 15 the penod of humanism and of the
mteligence The sovcreignty of man 1s born but, at the same
tme, s servitude  Anstotles Organon which begins by
being the means becomes later, the end
Indin has discorered conscience with a view not to “ratio-
malzing  nature but to unfolding the world of the spint
Chnstiansty and Brahrunsm are alike concrrned 1o save man
who has fallen from his supernatural state and to dehver um
from tus sin through sacnfice of self they estabilish the same
cunception, bascd on the Tnnity And the mearnauon to find
the unian of the natural and the supernatural worlds 1n the
miracle of man But Hindu mysticism finds expression an over
emphasized, concentrated 7 ity, whereas with Chrsu
anuty the effort 1830 the direction of morl authonty Wath the
Yogs umon with God—the contral of the body through
breathing—leads them back to thewr prmeval ongins
The mysuasm of Islam and that of Indin have certamn
tommon features Jslam concentrates on collectine ecstasy,
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the mystical practices which lead to the communion of souls,
detachment from self and union with God through an m
creasing process of spuritualization—the dialogue between the
soul and God This dialogue ends m a unton (susla) 1n which
the two entiies are fused and become one Real spirtual
union 1s achieved
Chuna, reaching the stage of a feudal empire based on the
supremacy of the patmarchal famly, had discovered the
ideal of “unchanging man within the framework of sub
russion by the inferior to the supertor
Greece enthroned the ntellect, dentified 1t wath the super
natural world and substituted 1t for the mythical gods She
evolved what was known as thesage wholwved inharmony with
the natural order of things subjecting passion to reason The
fluence of thus type of being was most felt 1n the reconciling
of his thought with what Chrstianity had to offer The conflict
between the Greek Logos and the Christian T erbum, between
reason and conscience betweenjusticeand chantyisresolved, in
European civibization 1intoasynthesis—though reason and fasth
cannot always adjust th tves to each other completely, and
one or the other will be subject to some measure of constrant
Islam, coming some six centurnes after the development of
relious man formulated a umversal law, based on sub
mssion 1o the divine will and shorn of all anthropomorphism
freed ted

Here, man p d only that cond. 1
to him by divine grace Iconoclastic Islam concentrated on the
punti of the soul, 1t procl d 1tself the saviour at once

of the conscience and of social life, through 1ts legistation
(Sharia) The prime feature of Islam was that 1t reconailed life
on carth with the supernatural It therefore drew rational
arguments from Hellenistc thought The ascetic was the
“perfect man  who linked the visible world (alam al jahdda)
with the invisible world (dlam al gayb) The important point
18 however that the “fana fial kag  (anmihilation 1n God) 18
not for the Sufi a conclusion, but a transitory stage to the
Baga b1 Allah ( per 1 ”, or everl g 1n God)
and to a return to the world The Sufi 1 not merely a man
who secks his own sahaton he has a teaching msmon,
and 1s therefore akin to the Fathers of the Chrstran Orders
All these 1deals—except that of Greece—werce based on the
conception of sinful man exprating hs sin through sacnfice
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VI

In Burope, despite vanous attempts at synthess, the antt
thesss between man of the Logos and nnful man crested an
unstable position for the soul In it, we can see the begannungs
of the West's loss of serematy By what 1t erected artficially, the
West departed from nature, accordingly 3t began to Jooh
longangly back towards prmitive man _Western man retired
wnto fumself where he had dwelt for so long, he therefore lost
all contact with other men, or made contact with them only
on the purely conventional plane As a result, he was dnves
towards the man of the sund  Modern man finafly ended
by becomng an egosst without ideals ‘Thanks to the develop-
ment of natural science, he created the type of man who s a
demer  Fuest he demed or renounced hus past us posiuon
sa the world, and hus desuny He destroyed the scale of values
he gave himself up to ambinon through which he thought to
ducover the remedy for all the evils affhcung m Bat this
negative atttude merely Jed hum by way of reactian agamst
his negativism, to regard humself as the creatos of values From
this he presurmed to treat others not as human bangs but as
mstruments This conceptions of man which s only justified
to the extent that man degrades values and 1 proctammed by
materalist régmes at the expense of every human wdeal s
todvy m a socal and sdeclogical wmpasse, and the result ss an
&ver greater desire to ducover  total man by supplementng
»ht1s lacking through drawing on other &ypes of humanuty
hitherto 1gnored and despised  Swace the human bemngs
domsnant feature 1 fus fustortcalness present dry man can fook
back on past human expenente expenience ganed 10 sarying
1147 enat and he can tihe as his
wdeal “iotal man _partaking alike of the decp thought of the
East nd the technologieal power of the West

Vil

History records scveral attempts to clase the gip The first
was Greco-Buddhusm the sccond was “famchaeim and the
thied was Istam wath sts cffort © reconcile the “etermity™
conception of Greeee with the “creatsonist” conceptson of the
Semites Fumally both Japan and the Ottoman Empiee sought
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to bring about a fusion of European civilization with the mind
of the East
Today, Turkey and certain other countnes of the Middle
East have rejected all compromse They stand out resolutely
for modermsm, and do not see how they can become modern,
independent nations unless they adopt Western culture The
reforms 1nvolved are all essential to any people on the thres
hold of modern civihzation No satisfactory solution will ever
be found through the adoption of out of date compromises
The Eastern nations however, having modermzed themselves
by the necessary reforms, must resuscitate the values of therr
pst and bring them into play in therr contemporary hfe They
need not adopt out dated haluts and customs what matters
18 that the spirt of a nation should make 1ts mark on modern
cvilization True nationilism can only come about through
an original interpretation of the civilization adopted Clashes
of naunonal pnde however, instead of creating new values,
prevent the cultures of the nations involved from exercising
a mutual influence upon each other The Eastern are just as
capable as are the Western peoples of imposing on the modern
world their ways of feeling thinhing and acting The diversity
of these interpretations 1s not merely the foundation of the
nations mdependence 1t 1s also, for the ancient civihizations,
the spintual serum  that will rejuvenate them
The true reasons for the lack of mterpenetration between
the two worlds are to be found 1n an endless sertes of prejudices
To these obvious obstacles may be added the views so often
expressed as to the multiphaty of closed cultures—the imposs:
bility of penctrating them the clash of patriotisms, belsef 1n
the decadence of ancient peoples etc
Cultures however, are not closed circles They are brought
1bout by mteraction between different human socicties The
greater the scale of such relanons, the more comprehensive
the avilization tends to be If the ties slacken or are broken
the cvilizaton becomes static and a scholastic penod 15
ushered 1n
Every cultural area sceks an outlet for ats spirstual and
matenal produce But the countries that purchase that pro-
duce imitite the others ereations only for a period of appren
uceship, they end by becomung skilled creators themselves
The cultural centre of gravity shufts, the hrmuts of the culture
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‘C\’;Panﬂ, and the supplymg country self becomes an outlet
any inventions are reviewed some become obsolete, but
many others are mamtamed The nvalry set up between
the supplymng nation and the clsent or customer sations tahes
on 11 some sart the form of a conflict between totalitaramsm
and Iiberty The supplying conntry resists so as o remain the
centre: The ancient system withdraws 1nto atself 1t becomes
2 tradition wathout progress pride n the past bereft of all
sense of reality

Ancient ervilezations can spread {a) along the great natural
chanaels of ¢ 1om, (b) by of popul
on the eecasion of wars and mugrations, and {c) through the
growth of world religions

It 35 not only that modern cwvilization permits the vanous
Rations tendency to rely on thewr political and cultural auton
omy, st actually facelitates that tendency Our present cviliza
ton not merely consohdates nations st also creates them It
bungs them to burth by both posiive and negatine means
{a) by the need felt, on the regional fevel for technol 1
Improvement (b) by the spreading of democraticideas which
mspire not only the privileged but also the under privileged to
clam therr mdependence (c) by the development of public
education, ang the cultural pation of native
{d) through and 1 nts inspired by
thar European antecedents, and (e) through a reacuon
against domunation by the powerful European cvihization
self a product of democratic 1deas brings to birth other
hatons sinular o sts own

The human being 15 the product of education and educa
ton hhewise, 15 the surest means of bninging the East and
the West together

Education i pur vicw means two things 1o draw instruc
tion from the treasure house of culture with a view to suc-
cteding in Ife, and to hive 1n harmony wiath our beng andan
close association with our feflaw man

Each cvilizstion has cyohed some plas whereby these
objects of education can be achieved Our own penod shach
15 that of 2 world crvihzation consisting of the orgmal cultures
of 4l nations needs aa education that wall be natonal m
chareter Tins must be based mot merely on Greco-Laun
humntsm but on 1 wider type of humsnism, compounded of
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understanding between Al the cultures of the world Each
country, as an independent member of this world civilization
will contribute 1ts charactenstics and view of hife to the ‘sym
posium  of nations What 1s of interest to us 15 to note the
varyng but also the complementary features of the peoples
concerned If cultures are isolated, certain exaggerations
result, one culture or the other may become hypertrophied or
atrophied as the case may be But the educationst must
observe such undesirable developments so that the necessary
improvements may be made to the educational system Very
occastonally, also the two aspects of education that we have
mentioned change thear relationship the first one becoming
dominant 1if not exclusive and that 1s the symptom of a crisis
1n culture Such 1s the cnsis we are now witnessing, some con
sider 1t 15 merely a temporary cnisis, while i the view of others
present day crvihization must seek for remedies outside stself

In the East education was based on the development of the
inner hife—on spintuality In India the Yogi sought 1t through
the practice of medttation and concentration In the case of
Islam, the Sufi identified 1t with the acquinng of mystic
virtues so as to consummate union with God and to return to
daily lfe with 1 teaching mussion Hence the process—with
Ibn Arabr for instance—of Uy and Muul (ascent and de
scent) The object was simply to abolish the ego and egoism by
means of the alter ego 1n communion with the spiritual realm
through a process of auto suggestion

In the West education was based on development of the
tellect—that 15 to say stmply on nstruction But the reaction
against scholastieism gave nise to the expenmental method,
and then to the active method In this system, the dominant
factor 1s the will what takes place 13 a consciously directed
effort brought to bear on the outer world

Auto suggestion acts through the subconscious, and by
means of the nervous system 10 the case of will and cffort
the muscular system 1s involved Tt 1s 1 case of two complemen
tary yct opposite processes of the human orgamsm to the
extent that we use our will suggestion 1s thwarted, since an
amposed effort instead of leaving the field free to auto-sugges
tion produces a counter suggestton  Simularly, if we relax so
as to et an 1dea take root i the unconscious mind, our will
1s never called into play Yet will and suggestion so far from
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replacing cach other, complete each other, i our make up
EY }hm mutual actvity Actionunaided by suggestion willJead
o fatigue and exhaustion, which will destroy soul and body,
suggestion unasded by wallinfects the mund and renders thebodv
abulic and meffectve for the purpose of any human actvaty
Inan autonomous’ man, these two actwties complete
tach other and make hym mto 2 person Any abuse of hs
autonomy, on the other hand, impairs the funcuonng of one
or the other process, as the case may be Yogistsand actvists
contnue to uphold opposite theses, each of which, by atself 1s
madequate  Despite 1ts exaggerations . the one spectfic
directian, the West has discos ered the laws of auto-suggestion
1t has tried to apply them, and has admutted the drawbachs of
W tradstion whereby the mind 18 directed towards the conquest
of nature The East has pracused auto suggeston and 1ts
accompariments for tens of centaries and has even abused
them, to the detriment of 1ts own matenal success The educa
tor, without stooping to a compromuse, can take man as a
whole and suggest a form of education embracing at once the
heart, the reason and the will The Cartesian method though
seenungly irreconalable with the finely snteflectual method
of Pascal, must have its place 1 the education of the futare
Eastern education leads us to the authenc” beng 1t
aim s therefore, wdentificabon with the spint not external
manifestation with regard to others The mystic 18 ted by tns
‘mner dialogue towards the abolition of hissuperficial selfand
towards the thscovery of his deeper self, his hurmpa \vestern
education ontheother hand, leadstowhatappears andtherefore
seeks 1 form of expression that canl he understoad by others
In passive education, there 15 no fusion between being and
appeanng, beng, 1 man_requires certut thungs that hus
appearmg cannot provide Such education 1s accordingly apt
to create false persombes, s conscquences are despar
bypocnsy and morbidity Under a process of acte education
on the other hand, the indwidual at once enters nto relanon
ship with the world he penctrates mto 1t snnermost corners,
he creates it Because others cannot penetrate s constience,
modern man has to form 2 contrictunl ssoniauon with them
An open conscience bnngs about spiniunl reaprocity Thas
fact was noted from the purely soctalrgical standpowne by Le
Play and Tonmes but 1 we fook at 1t from 3 wider pomt of
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view we see 1n 1t the two complementary aspects of human
cxastence

In the philosophy of education, two separate conceptions
must be noted (a) education that has to do with 1deal values,
that 1s designed to implant 1n children the ideals of man,
(b} education that has to do with social realities Every period,
every social group, has its real types of man These types
however, are not all provisional or vanable under differing
condittons Given types, though stemmung from different
awvilizations or cultures, have certain common features There
are craftsmen, warrors, priests traders, peasants town
dwellers, neighbours and relations 1n every group whether 1t
be large or small primitive or developed, ancient or modern—
1n short 1n every form of society Though the human groups
themselves may change, these types retamn ther essential
features The education of a craftsman a priest or a peasant
15 conducted on basic pninciples which are common to almost
every avthization There 1s nothing therefore, to rule out the
possibility of an  autonomous science of education and of its
use even subsequent to a change in social conditions The
types 1n question are so many that it 1s impossible to calculate
the number of subdivisions existing within a given caste, or
within a given group bound together by ties of blood or
material interest It will be the educator s task to study, 1n the
first place the essence of a given social type, 1t will be the task
of the sociologst to explain the vanauons that flow from differ-
ences of time and place

In his detailed study of socral groups, the educator wall enlist
the aid of the sociologist No educational method can be
applied effectnvely without a clear 1dea of the structure of the
society ivolved Education of the future can be based on an
understanding between East and West only 1f a thorough
study 1s made of each human group existing within that
general framework

ADDENDUM INTER CULTURAL RELATIONS BETWEEN
EAST AND WEST

I should hike to make a brief reference to the cultural and
philosophical relations that have cxisted between the two
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worlds in the past I have already mentioned the influence of
Alexandrine Hellemsm on Hindu thought Greco-Buddhist
culture 1n the first place (at the time of kang Asoka) and then
g:cco Bactrian culture had produced works that were a cross

theen two cwil and Pal Buddh had been
accepted more widely outside than wathin 1ts native area The
archacological excavations of Van Le Cog Muller, Grun
wedel Aure] Stein and the ke, haverevealed 1nregard to this
@vilization information most of which has not yet been
properly studied

rough these scholars we have been acquaimted, since

1914 with Manich Tddb and Bral ! manu
sctipts that reveal to us the ongin and expansion of these
relipions in Central Asia Mamchaeism the successor to Baby
lonian syncretism, embraced 1n atself all Middle and Near
Eastern behefs except Judaism, 1t compnsed the 1deas of the
Christian Trimty, the Incarnation Brahmimeal transmugra
tion and the duality of Mazdeism Its 1deal of man—Burkan—
spread, dunng the fourth and fifth centunes from Turkestan
to Abyssima and appeanng within Chnstianity as a dualst
hc‘l_"fsy with the Paulicians Bogonmls, Patarins and Catharsts
L d by way of By to Rome and throughout the
whole of Central Europe

Augustus during the first half of his hfe was subject to the
mfluence of thus religion Islam calling 1t Zindiga condemned
it though under Islamic principles all other celestial behiefs
were respected the early Abbassid Caliphs however, who
sere free thinkers tolerated all apimons and sought to bring
about an Eastern Renassance, the Manichaeans therefore
together with the Svnac and Jewsh divines were protected
m the palice of the Caliphs but this generous tolcrance was
5000 10 be followed by the condemnation of the zanddiga For
Islam regarded Manichacism as its enemy by reason of the
latter s dental of the one, umversal and creator God, and
because of its tendency towards communusm But the influences
exerted after Alexander by the Synan and Jacobuite schools
paved the wav to the century that was charactenzed by decp
nterest in the translations and commentartes of works and
the interp of thought from Greece and
Hellenssm Here Hindu nfluence should be mentoned

though 1t was comparatnely feeble
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The period subsequent to the ninth century saw the flower
g of Islamic thought Hellenic thought continued to be an
influence, but there was added to 1t a blendmng of religion with

peripatetic philosophy  The theologians, however, very
soon rejected all these concibiating  tendencies Islamic
thought reached 1ts apogee with 1ts scientific and philosophical
production between the mmnth and eleventh centures, this
activity spread well beyond Baghdad and established tself in
such distant centres as Samarkand Al halura (Cairo),
Seville Toledo and Sialy Arabic 1n the early Middle Ages,
was the only language of the humnmties, and apart from the
nation of the Prophet Persians and Turks also tock part in the
scientific work Westerners, too, visited the Islimic institutions
n Andalusia North Afnca and Sicily, to imbibe knowledge
Thus was ushered 1n the period during which were translated,
from Arbtc into Latin many of the Greek works—with their
Arabic commentaries—and onginal Islamic works as well We
may mention the nimes of Albatagm, Alhazen Alrzes
Albubatur, Alkhorasmi Algonithmi  Avenzoar, Avenbator,
Avicenna, Alfarabi Gazali and so forth This ude had
reached full flood by the thirteenth century when the Chnis
tan renassnce of the Middle Ages began

The two worlds despite the hostility engendered by the
Crusades maintained their cultural and intellectual relations
night down to the fourteenth century H H Schaeder secks
the ongin of Ibn Arabis perfect man 1n the Burkans of
the Mamchacans for Corbin the genesis of illurminist thought
(Icharagya) lies 1n the thought of Mazdeism M A Palicios
traces the influence of Al Gazali down to Pascal by way of
Ramrom Mart: the Spansh priest who wasinspired by Gazal:
(though he did not quote him) and who mspired Pascal i the
same way When Iredenck II, Emperor of Germany and
hang of Naples asked certain questions with regard to Greek
philosophy Ibn Sab 1n rephed to lum 11 a well known book—
The Stlian Replies Finally according to Palacios Dante
found the model for his Dizine Comedy in Ibn Arabis eschato-
logical description of the mystical ascenston  (Futuhatt ol

Vlakkiya)

As for India, the Persian influence was felt throughout that
land through all the ages Istam s influence begin with the
invasion by Mahmud Gaznavi (1175 1240) Under the Turco-
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Mongol emperors the regime, so far as religion was concerned,
was extremely hberal, and Shah Akbar and Akbar Nama were
responsible for the construcuon of a tempte, cach part of
which was designed to be devoted to 2 separate fath There
was, wtially, consderable resistance to Islam in India, the
polythesm and sdolatry current there rejected Islamic maro-
thesm The 1conaclastic outlooh of the Moslems and thesr
avernon fo ihe caste system, created an unbridgeable gulf
between the twa worlds, and Istam s real :nfluence 1n India
only began with the introduction of the Moslem QOrders there
{the Nagchuya Nurbahchiya Ruchanya etc had found
adepts not only among the Moslem Hundus but also among
the Brahmins) Al Birum s book on India (hatab makhi Hind}
bears witness to this mfluence, where st speaks of Patanalt
No human type was so close 1 appearence 1o the Yog as the
Sufi whose asceticism postulated the anmbilaton of setf and
the love of the dine Once tt had come under the mfluence
of Sufi sm Yada discovered 1n at one of 115 own wdeals In
practice, the fana of Islam and the Nirrana of Buddhism co-
maded This current of anspiration Was reflected 1n 1 Jast
repeesentative Mahatma Gandh i the pantheism wforeng
hus Savfyagraka

Christiatuty filtrated very slowly and conversions were
very rare The Hindus regarded the West as the porent atea of
the nvadig musionines”  Even the modern reformers
Tagore and Gandhs, crossed swords with the West and tned
to 1501 ito Indha attachment to natnve culture ang the sense
of a spintual vocaton Today, howerer modesmism combinied
with the conservanve Hindu outlooh—thaugh these 15anIrre:
concrlable difference between them—hold out the prospect of
2 national synthesis for the foture

The West, after Alexanders wmstial attempt at “cultural
invasion™ madeanother effostsubsequently —and vamly—with
the erusades. but much fater on it duscovered vast continents
and outlets and conquered the entire world with the resit
that European ervhzation became world avihzanon Had the
tendency towards imyasion not heen followed by ? denire to
acquire knowledge, the spread of Turopean culture would
have had no pont As st was howeser the sciences of man
wete born and the natural sciences developed

In 35 intoxication with Victory, the West let sts Juty,



Round Table

be coloured by pndc The result was a vanety of porsons in the
shape of prey as to the ble collapse of ancient
cultures, over esumation of the soaal ego race supenonty
(or supertonity of part of a race), the mewitable evolution of
humamty 1n a single direction, the denial of all values (by
regarding them as out dated) a reversal of the scale of values,
and the substitution of the values of bedomsm for those of the
mind

All the same st 15 the love of knowledge the pure scientific
outlook—the fruit of so many cultural ties and the only vahd
henitage of past periods as a whole—that 1s best fitted to delwver
the world all the world, from 1ts moral crisis

The most radical stage 1n man s evolution 1s the transition
from cthme (national) religion to umiversal rehgion The
establishment of celestial religions s the root of the individ
uals autonomy as of seculanzation (the transition from the
closed system of the sacred to the profane and to the pagan),
1t ushers 1n the sages, the prophets the saints latcization and
the examination of the conscience

In this way the 1deas of equality, brotherhood, justice and
human freedom develop throughout the two contments We
find the ongin of our tetralogy 1n the world religions and thus
opens up the prospect of a umversal faith, transcending all
regronal differences of form and ceremony 1n worship This
1deal can be made a reality and placed on solid foundations
by the nations themselves who are the creators of thetr own
cultures That will never bar the way to world co-operation
For humanity atits sanest will consummate this task by atming
not at some form of abstract unity 1mpervious to social diver
sity but at unity i diversity, leading the nations te one single
rdeal of man and to one single method of education




The Concept of Man and the
Piulosophy of Education in East and West

by
A R Wapia

Tmz basic document prepared by the Unesco Secretanat 1s
actuated by the destre to evolve 1 phlosophy of life which
could serve as the basss for the One World 1deal which hes at
the back of the UN as well as of Unesco To 1ts credit let 1t be
sad that 1t does not gloss over the differences between the East
(“!“d the West and yet sees mn the political and economic
evelopments of today the possibility of the one ewvihization
of tomorrow and seeks for gurdance towards this end 1 the
discussions 1t 15 intended to 1mtsate at a high philosophic level
Before raising any philosophical 1ssue it 1s d ble to be
dlear about the exact sigmficance of the terms used—especially
as they are apt to be so msleading, both in what they denote
and what they connote As mere geographical terms East and
West have a quite simple sigmificance But when they are
opposed to each other as cultural umts there 15 nevitable
confusion Every sociologist hnows the effect of geographucal
and climatic factors on the dex elopment of peoples in particu
Iar countrics, and we find charactenistic differences between
the different nationals of Europe as between the nationals of
%0 vast an area as Asia compnsing the Sermtic Mushims the
Aryan Iranans and Hindus and the Mongol Chinesc and
Japanese Inrecent years it has become fashionable to contrast
the philosophies of the East and the West as 1f each stood for 1
simple enuty The basic document does not commut this
fallxcy of takng for grinted that the avilizations of the East
and the West are just two different tlungs It s alive to the
fact that the culture of the Latn world 15 different from that
of the Slavs, and that the Chincse culture 18 matkedly different
from that of India while Japan borrowing its religion from
India and its cultwre from Ghin has evolved yet another
culture of 1ts own which neither Chitna nor India would care
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to recognize as thewrs The Middle East, predorunantly
Islamic has agam evolved values of life markedly different
from those of its nexghbours to the East or West To the average
Westerner the East stands for both India and Chma which
are regarded as a cultural unit, though the attitude of Chma
has far more potnts of kinship with the traditional West than
with her next door neighbour, India Even eminent Indians
are apt to look upon Clina as Buddhist when the Chinese
themselves have looked to Confucius for mspiration rather
than to Buddha and the degree to which they accepted
Buddha was due to the ethical content of Buddhism rather
than to 1ts metaphysical content

The so called contrast between the East and the West really
boils down to the contrast between Europe and India, for
India has produced a metaphysics umque and unseen any
where else Whle saying this let 1t be clearly understood that
1t applies mostly to Advaita Vedanta or Sankara, and not to
all schools of Indian metaphysics Ifin the future evolution of
one culture we have to make room for the contrasting philoso
phues of the West and Advaitic India 1t 1s necessary to be clear
as to how far and how deep these contrasts go

Western philosophy has always mimed at knowing the
unnerse 1n 1tself andjor the reality behund 1t Anowledge for
the sake of knowledge has been 1ts motto through the ages and
that 1s why tll two centunes ago 1t made no distinction be-
tween science and philosophy In India on the other hand,
since the days of the Upanishads there has been an emphasis on
the jnan thatleads to iberation (moksha) and that ynan 1sconcern
ed solely with the knowledge of the rcality one abiding,
unchanging Naturally the flux ofordinary hfe cameto belooked
upon as of no importance or only of passing importance for
the day to-day world It has produced asense of supenonty to
the world around and even an attstude of wdiffercnce so
beauufully crystalhized by Matthew Arnold in his famous lines

The Last bowed low before the blast,
In patsent deep dusdam

She let the legrons thunder past

And plunged in thou ht again

This 15 not mere poetry but a fact wnt large on the pages of
Indian History
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This has gaven nse to another chatactenstc difference wm the
attede of philosophy to rehmon If Socrates was the first
the hine of great European phuosophers he was also the first
;bﬁ agamst the priests and the tracitional gods of bs country
h; died 2 martyr, the first 1n the long hne of martyrs in the
o Drylof Europe Scientists hke philosophers have pasd for

ot g & ledge with unpr torture and
eendeath No such conflsct has been seen 10 India Philoso
fc};xy as an nhented creed has become a part and parcel of the

gious tradition, with all sts paraphernaliz while science as
a humble and a subordmnate partper m the firm has never
cvaked any opposiuan  There have been confhicts between
nval sehools, but rarely have they gone beyond verbal gvm
uastics, and af there has been rehgous persecution 1t has taken
the form of of idividusls or of famibes
not so much for differences of creed as for breaches of caste
Tules Whether Advasta 1s strctly consistent with a thestic
sehponisa very big question whach cannot be taken up 1n this
short paper Suffice 5t to say that while relegating even Jrcars
o the world of mayg 1n philosophic theory n practice the
Adyaitin has vemared as religous as the more pronounced
theists bke the foll of R or Madh:

If phidosophy 1 the West ends i knowledge tn Advatic
India a5 1n gther schoals of Indian philosophy thatknow ledge
as ;nan must end su hberation from thecy cleof barthsand deaths
Inother words Indian philosophy s pragmatc ta character
Tius hberation fram the tron chain of buths and deaths does
"ot eome easly Its an achievement of hfe after hie apatient
to1l either of $kaktc or karma culminating sn jran Philosophy 1s
10t an end i stself 1t 18 byt 3 means 1o somethung higher 1¢
the highest aym n hfc moksha ‘This brangs out a fusdamental
difference n methodology too for thus lughest knowledge s
ot won through logic or what the West has come 1o know as
concepts It s a direct intustion, & darshara a sison of realty
which g5 beyond words and therefore incommunicitde It o5
mystical at botom a matter of futh That 1s why 1 India

ere are pumerous schools of philosophy and even more
rehmous sects which fandamentally are based on the ndanid-

uals faith 1n n teacher, who may be dead or alne
en there 15 the fourth diference between the Yest and

India Where religion 18 strong there 1s bound to be a greater
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emphasis on sts ntualistic aspect than on its moral aspect At
the highest level the ethical precepts of India are mferor to
none, but the jomnt forces of caste hierarchy, strength of religy
ous faith, ignorance, with 1ts close ally supersution, and
centunes of pohitical subordination have all conspired to put
a premum on the conventional moraltty of castes

On the basts of these considerations one mght be tempted
to draw the conclusion that the East and West will ever remain
poles asunder, as Kiphing 15 supposed to have taught, though
he actually taught something entirely different

But there 15 netther East nor West Border nor Breed nor Burth
B hen o strong men stand face to face though they come from the
ends of the earth

‘Though one partcular school of philosophy gives one an
smpression of an India whose feet are not on solid carth, but
dangle somewhere 1n the clouds, there are other schools who
do not look upon the solid earth as a dream But even 1f all
Indian philosophy were to teach us to look away from the joys
of earth as a dangerous snare there 1s another phase of Indian
Iife which revels in poesy and song and dance, and 1in which
stones and marble become endowed with sparkling life, while
her kings have displayed a splendour that has become legend
ary 1 all the corners of the earth So there 13 a point where
Indian culture cuts across the most secular learming of the
West and challenges comparison point by point with the best
economic, political and medical thought of the Western world
In the olden days when wide spaces high mountains and
deep gorges divided one country from another 1t was possible
for a culture 1o develop an wmsolation, which 1n ats turn pro-
duced a sense of supertonty and aloofness But while prophets
preached the oneness of humamty and philosophers logically
evolied a lofty unnersal ethic 1t 15 the scientific achievements
of the last two centunes that have annihilated dustances and
brought the peoples of the world nearer one another thanever
before Apart from what the physical sciences have achieved,
the biological sciences and the social sesences have done much
to break down the old 1deas of racial or national superionty
Heredity of course counts and plays its part but improvement
n the enviropment has already done so much that it holds out
a hope for a new humanity The protagomsts of negro 1n
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fenonty could hardly have imagined that out of the wombs of
slaves could spring such geniuses as George Washington Carver
of Booker Washuington, that 1 the space of a century negroes
would produce leaders 1n every field of life The muracle that
hashappened 1n America can happen m Africa too as soon as
the fiction of white superiornty 1s exploded and the pressure of
political repression 1s sufficiently relaxed to afford opportum
ties for ed 1 ad to the 1nd popula
tions of Afnca

Individuals will duffer from one another but every one of
them has a potentiality for good that needs to be exploited to
the full—bamng of course the lumtations imposed by 1ll health
©of an unhealthy environment No factor in improving an
€avironment 1s so tmportant as improving education It 1s the
mightiest lever for the improvement of mankind and the
future ofhumamty 13 bound up with the question of education
But before we can think of education on the night lines we
should be conscious of its defects 1n our existing systems I am
10t referring to defects 1n mere methods of teaching These are
Questions of detail, of no intnnsic importance for even bad
methods of teaching have produced good men and good
scholars What T have m mund 1s something deeper the
contents of our education The defects here are manly three

Religious fanaticism of a virulent type 1s almost dead 1n all
countnes It may be due to the fact that religion perhaps does
not play the same important part 1 our lives as it used to do
In fact 1t 15 a common crticism that modern education tends
tobe godless at least 1t has been so 1 my country and among
the educationssts 1n India generally theresa deep mistrust of
religious education nspired by 1 fenr that 1t might give free
rein to old preyudices and provide a fillip to antiquated notions
which would ultimately do more harm than good In consider
1ng ths question we have to be conscious of the fact that man
B spintual or rehgious at heart No less a person than Dr
Robert Afillihan 2 Nobel Lavreate told Iexding physicists
that a hfetime of scientific research had convinced lum that
there 15 1 divinsty that 1s shaping the destiny of man and he
added “a purely mazcnaluucnphll:soprlg‘;ot: :::e!;l;lh:xrq:\:
of u Tar too often hs

ukc:";‘?;ﬁn\ic\-.m of mn and God abke This has been
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abundantly proved by the religious history of mankind Each
onward moral step has led to a deepening conception of God
and that in sts turn has deepened the moral found of our
hfe Nothing 1s so interesting as the study of the growth of
religion 1 the world as a whole But most religious teaching
1n our schools and homes runs in a narrow groove, sicere
perhaps but rather cramped No wonder that 1t produces 1n
some a zeal to convert the world and tends to breed 1n others
a supercilious indifference Real religion should produce in
each a reverent ofat dent and benevo
lent power mrrespective of the indnidual modes of approach
to that powern the form of worship Such an attstude can be
developed only if even as children, our boys and girls are
taught that God 1s one, and that all the prophets teach the
same truth Such a traiming will develop a sense of tolerance
and appr and a c of man s journey n the
quest of God, and they will begin to feel that  a flame that has
passed on 1ts hight to countless other flames must disdain so
sordid a feeling as jealousy  and identify themselyes as fellow
pilgrims on a common search Habats of a broad catholiaity
imbibed 1n childhoed will bear their frwit sn the npeness of
age

Nationalism today has grown into 2 dangerous virus and
needs to be curbed This danger was by no means unforeseen
It was looked upon as the greatest political discovery of the
nincteenth century but even then a wise political thinker had
the foresight to say that the task of the twenticth century would
be to curb and control this spint of nationahsm Two devas
tating wars 1 onc generation with the clouds of another
floating on the honizon bear this out and Uncsco, which has
set out to plant the seeds of peace 1 the minds of men cannot
do better than tackle this question with all the earnestness at
1ts command It 1s but fair that each child should know the
hustory of his own country and his own people, but this has
been apt to be taught 1n such a way as to give birth to an
exaggerated sense of the importance of his own country and
to a distorted view of the history of other countries I believe
this problem 1s already being tackled by Unesco Rewntng
the istones of different countnies 15 not an casy problem It
mght be easier to attack the evil by the wnting of a hustory
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of ;he world 1 which the achievements of chiferent peoples
::ld nations would be presented 1n a proper perspective The
tudey x}t‘such a book 1m schools would tend to develop an atts
o dxg' mund which would look upon humanity as one with
o ;rtnt branches 1n the East and the West regarded as
v amalies that have laboured n thewr own way toward
e §“ progress Needless to say such a history will lay less
!th asis on battles and lungs than on the achievements of
© great of all natwons in the fields of hterature and art,
ience and philosophy, morals and rebgion

The third ewil of our education today has become world
wide and thats | hnowledge has grown
% vast that 1 b
engaged specrahization has become mewtable for those
. gaged 1n research But 1t 1s quesnonable education to en
ourage 1t for the rank and file few of whom will ever aspuee
:ibbc speciahists and most of whom will have ta bear the hum
rum burdens of everyday hfe We are aware that wdustn
alism has not been an unmixed blessing It has tatroduced a
monotony of work which has destroyed the joy of creatve
actvity so common among the crafismen There must be some
means to lessen (hys ennw of bfe and that something can only
be supplied by a system of educatan that has the whole of
maa before 1t man as craftsman rejoteing m domng manasa
lover of the beaunfvl in pamtng sculpture architecture and
muste man as a thinker man as a socal creature man as a
Piignm sn search of the divine
Education has to remake the
ation ‘The old contrast between the East and West has Jost
s former Antithesis In addition to the superficial seneer of
the Western ballrooms winch now have their counterparts tn
Inda and Iran and China we find the impress of the West
on the hfe of the teeming muftious of the East The new sense
ofinduiduahty the new ntoxication of freedome the new zest
for Wfe the new womanhood that we have hegun 1o see
flowenng 1n the so-crlled unchanging Fast gue usa foretaste
of the future in which the West and the East will be just
geographicn rerms without the connotanon of different mont
political and rebimous attnibutes Demoeracy 1s an equalizer
and sts greatest tool 18 cdutition
In this changed world pinlosophy oo will kave ta change
189
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50 as not to be known as Eastern or Western The West may
yet come to look kindly upon the basic Indian conceptions of
karma and rebirth, and perhaps the scientific gentus of the
West may succeed 1n giving them a scientific basis instead of
therr being accepted as dogmas This may give the West a
clearer perspective of the infinitude of hfe and a deeper insight
1nto the mystenies of hife through the psychological approach
to the mysteries of Indian mysticsm Simularly India too wall
have to learn through her contact with the vinle West that
hfe 1s more than a dream and something too concrete to be
denlt with Iightly If her new born democracy 1s to be a fact

and nat a mere political aspiration India will have to develop
a new zest for hfe 1n all sts nchness The peace that India has
preached 1s not a mere negation of wars but thit inward
peace which implies harmony 1n the soul and 1n our relations
with all, be they of the East or West What we must aspire to
achieve 1s to create a world in which man becomes conscious

of the sacredness of his body as the temple of his soul and the
vehucle of hus mund, so that he keeps 1t clean and makes 1t

beautiful and free from disease His mind has to be ennched

with all the wealth of civilizations and his soul made alive to

tus destiny as man the spint Only by armung at the highest can

we attamn what 1s worth attaiming  though as practical men

we can take only measured steps inch by inch, in the spinit so

beauufully expressed by Goethe Ohne Hast, okne Rast
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Address
by
The Hon’ble Shr Fawaharlal Nehry
Prime Mumster of Inda

Mn President, Excelt Ladies arnd Gentl , Lam
grateful to you for thts opportunity of attending the
closng session of this svmposiom I must apologize for noy
having attended the opentng session to welcome you ail hers
Elooked forward to 3t greatly and it was a great disappowt
ment that 1 could not do so not merely to perform o format
function of opening but rather as the President hag Suggested
o participate m some way 1 YOUr discussions and tajgs and
to try to gather hght from those discussions It 15 pooq of you
1025k me to speah but 1 feel somewhat hesitant, because of the
Ppresence of very eminent friends who have come from distang
countnes, speciahists and men and women of greay Xpenence
and for me to say something about the great Subyeer of yon,
debate appears to me rather presumptuous Hug | had zhr
thance to attend some of your sessions I would fy, iulcntc;
10 what was smd there peships SOMCUmEs paryeyyy. o a
question but generallv speaking Iistened bacy g p :3-) ln
have been anvtous to find out what you had "l)(l“‘l'l'rxxndgml 4
haw that could help me to anderstand some of g, pmbland
that confront us Because most :::;a;mpﬁ?se are Burdee s
Wwith the complexaty of our P! Problems
dag today Toes and frce our day today d,mc‘:fu;e fur
somehow that 5 not caough ;‘ wihen on ks someth -
behind that daly round @ f:,” out how g an soly Eg
Problems that affect the world espectally gp ) HONE the
tarcumstances ,;’{rp h;:?o‘:;s%oz}‘::ﬁ:ém ’Cfpom‘bd:g :(:
18 particularly difficul tth
Dgnng the Tast few weehs xd:-“o; l:)uc e ’bo?lt l:!’:zb!tgr
country and secing muduts ngm: o N8y cou%n‘;f)
men and countrywomen SUIE xcg; h . ways 1 thought
has come to me what 18 EIPS IO FSPPento people pst
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are they thinking, 1n which direction are they and we—because
we are 1n the same boat—going? And then I thought of other
multitudes 1n other countries What about these vast masses
of human beings? Here we are, some of us functioning on the
pohitical plane and presuming to decide the fate of nations,
how far do our decisions affect these multitudes, do we think
of them or do we Iive 1n some upper stratosphere of diplomats
and pohtictans exchanging notes and sometimes using harsh
words agawst each other® Politics 1n this context becomes
rather tnvial 1n this mighty context of the world and 1ts vast
masses of human beings and the tremendous phase of transi
tion through which we are passing So I have no particular
Iight to throw on the problems that you have been discussing,
rather I would like to put before you some of the difficulties
that I have iIn my mund Indeed, I hope that when I have the
occasion to read some of the reports of what you have been
saying to each other, perhaps they may help me to understand
the methods needed to solve some of these problems

One of my chief difficulties 1s this that somehow 1t scems
to me that the modern world 1s getting completely out of tune
with what I might call the hfe of the mind—I am leaving out
at the moment the Life of the spint Yet, the modern world 1s
entirely the outcome of the life of the mind  After all 1t s the
human mind that has produced everything that we see and
feel around us Civilization 1s the product of the human mind
and yet strangely enough one begins to feel that the function
of the mund becomes less ind less 1n the modern world—or
certainly not so much asitused tobe that somehow, generally
speaking mund counts for less Mind may count for a great
deal 1n specrahzed domamns 1t does and so we mahe great
progress 1n these specialized domains of hfe But generally
speaking, 1n hife itself as a whole mund counts for less and less
That s my impresston Now 1f that 1s true, there 15 something
radically wrong with the ctvilization we are building or have
built, and which 1s ever changing The changes that arc so
rapudly taking place emphasize other aspects of hife and some
how prevent the mind from functioning as 1t should, and as
perhaps 1t used to do 1n the earlicr penods of the world s
history Ifthat s truc then surely 1t 1s not a good outlook for
the world because the sery basis on which our enilization
has grown on which man has nisen step by step to the great
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beights on which he stands today, the very foundation of that
edifice 13 shaken

Vhe talk about many things, and they are important Here
2m I, 1n Indsa, concerned about everything but more particu
farly about the pnmary necesnities of ife for our people 1am
concerned with food for our people with clothmg for our
people shelter and housing for our people educanon health
¢t Now these are pnmary necessiies and of course unless
you have these primary necessities 1t seems to me rather futile
to talk about the life of the nund or the ife of the spint You
cannot talk of God to a starving person vou must give him
food So ane has to deal with these pnimary necessiues 1t 1s
true Nevertheless even m dealing wath them one has some
kind of an 1deal or object 1n view which 1s more distant and
of that deal or objective somehow becomes less and less
connected with the growth of the human mind there must be
something, wrong I do not know 1if what I say 1s true or i you
agree with 1, and I do not know even if it s true how it can
improve

Tam a great admmurer of the achievements of modern en thza
tion, of the growth of sence of the apphications of science
and of technol Lgrowth H has every reason to be
proud of them and vet 1f those achievements lessened the
capacity for growth m the future—nd that wit happenifthe
mind deteriorates—then surely there 1 somethung wrong
about that process Because, I suppose 1118 obvious that the
mind ultimately should dorminate 1 am again not menhomng
the spint but that comes 1mto the picture too 1f the world
suffers from mental deterioration 1s 1 whole or from moral
degradation, then something gocs Wrong at the very oot of
ewlization or of culture And while that asilization may last
a considerable time 1t grows less and less and uiumately 1t
might tumble down YWhen I look back on the past periods of
history, they are very different of course but nevertheless,
cErtam periods stand out They show grent achicvements of the
human mind Other periods are not o One finds races ad‘nc\
g a lugh level and then apparently fading 7‘“}‘) 2t least
fading away from the pmnt of miew of thete achicvements
And 5o T wonder f sometiung tht led (o the frding avway of 3
relatyely high culure 1s not MPPEAR tod» and produang
an 1nner werhness in the modern structure of our eivilization
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Then the :dea comes to me, what s the environment whichis
likely to produce the best type of human bemng? You talk about
education and that obviously 1s very important But apart from
the school or college education, the entire environment that
surrounds us naturally affects the development of the human
being What 15 the environment that has produced 1n the past
these great ages of history? Do we now have that proper en
vironment bastcally? Are we going, towards 1t or away, 11 spite
of the great progress we have made 1n many departments of
humn hie? What about the andustrial revolution that started
about 170 or 200 years ago, and the enormous changes, large
ly for the good that thus industrial revolution has brought
about® That process, 1 take 1t 1s continuing and the tempo
becomes faster and faster—the tempo of change Whereas it
leading us? It has led us 1n one dircction—togreat conflictsand
possibly greater conflicts which threaten to engulf a large part
of t yina acly

Now there 1s an essential contradiction 1 all this—thus race
between progress and building and the other element which
destroys which 1s likely to destroy all that we have built up
Weseem to Iive most of us as if both were inevitable and we
have to put up with 1t It seems to me very odd that we wish
to build and build and at the same tume look forward to the
possible destrucuon of all that we butld The destruction of the
outer emblems of the mind and spint may also follow Isat
something 1 wonder some resultant of this growth of the
ndustral revolution that 1s overreaching itself? Have we lost
touch with the roots that give strength to a race, to humamty
or to the sndividual just as perhaps a city dweller loses touch
with the soil and sometimes even the sun and then may Ine
an artificial ife 1 comfort and even in luxury There 1s some
thing that he lacks something that is vital to the human
being So whole races begin to live more and more an artifi
cial hfe cut off from the sol and the sun 1s that not so®
These 1deas trouble me Agaimn [ find that this growth of a
mech 1 awl which obviously has brought such
great inumphs 2nd has helped the world so much, gradually
affects the man and the mind The nmind which produced
the machine to help atself gradually becomes a slave of that
machine and we become progressively as a race mechanically
mnd
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i suppose the witality ot a group ofan individual or a soctety
3 to whichit p creatve mmag courage
et but above all creative imagination Ifthat creative imag
taztion 15 facking our growth becomes less and less, which 1s
2agn of decay What s happening then today? Are we trying
1017prove 1n tius or are we merely functioning somewhere on
the surface without touchung that reality whichis afflicting the
waorld, which may take shape in poliical conflicts, 1n economc
warfare or in world war?

So when discussions tahe place on the concept of man, the
Eastern 1deal or the Western 1deal they are very interesing
to me from a hustoncal pornt of view from a cultural point of
\iew, although I have always resisted this 1dea of dividing the
world mto the Orient and the Occident I think that 1s 2 verv
simple way of saying something and thereby dnadmg our
selves, by dividing 1nto compartments like this I do not be
heve m such divisions I do think that there are differences,
there have been differences mn racial and national outlook and
wdeals, but to talk of East 1nd West has little meamng The
West, the modern West—meaning thereby a great part of
Europe and the Amencas—has developed a certain type of
lzation more especially dunng the last 200 years or so
based no doubt on certain basic traditions denved from Greece
or Rome Bat 1t 35 the tremendous industrial growth of which
Thave spoken that has made the West whatat1s the saienufic
tndustrial growth I ean see the difference between the 1n
dustrahst country and the non industpalist country I think
the difference say between India and Europe in the Aliddle
Ages would not have been very great just as there are differ
ences between ny of the great countniesof Asia 1feel the East
West division 15 a musleading, Approach which prevents us
from thinking correctly and that differences have crept 1 or
have been ntensified by the process of industnilization
mechamization, etc. which has promoted matenal well being
tremendously 1nd which hns been a blessing to humanity But
3t 2 somehow if not m the pist now perhaps corroding that
life of the mind and thereby encouraging a process of sell
destryction 1 am not for the moment talling or tlunking
about wars and the ke We e seen 1 history rices come
up and grdually fade 1wy 10 Asia 1 Europe and other
places Are we witnessing ny such thing?
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It may be that this will not take effect n our hfetime In
the past there was at least one great consolation—things
happened 1n one particular quarter of the world If there was
a collapse in one part of the world, the other part carried on
Now the whole world hangs together 1 hfe or n death, so
that 1f this crvilization fades away or collapses 1t takes practi
cally the whole world with 1t There 1s no part of it left, n a
sense to survive as i the olden times 1t did During the so
called dark ages of Europe there were bnght periods n Asia,
1 China, 1n India, n the Middle East or elsewhere So that,
1n the old days if progress was ltmited, disaster was also hmut
ed both m extent and wntensity Today when we have armived
at a period of great progress we have also arnved at a persod of
great disaster, and 1t 1s a hittle dufficult for us to choose some
mddle way so as to assure a little progress and possibly himit
the risks of disaster Can we avoid that disaster? That becomes
the major questson and ideahstic conceptions of the coneept of
man, etc become rather academic although they are very
1mportant At any rate, for one who has to carry a burden of
responsibility, the practical aspects of this question are a great
cause for anxiety So I should have liked your Conference to
throw Iight on this question Am I nght 1n saying that the
mental hife of the world 13 1n a process of deterioration chiefly
because the environment that has been created by this
development of the industnal resolution does not give ime to
individuals to think, does not give them that opportumty?
There arc many great thinkers today Ido not deny 1t, buttss
quite Dikely that they might be submerged 1n the mass of
unthinking humamty

Again we are dealing with and talking a great deal about
democracy and I have hittle doubt that democracy 1s the best
method that I can see of all the \anous methods available to us
for the goyernance of human beings At the same time we are
sceing today—by today I mean thelast decadeor two decades—
the emergence of democracy on a mass scale and 1 a some
what uncontrolled way Vhen we thunk of democracy we
normally think of 1t 1n the rather hmuted phases of the nine
teenth century or the early twenticth century Now something
has happened since then owing to this remarkable technolo
gieal growth and meanwhile democracy has also spread in
the form of adult suffrage and stmilar measures with the result
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that we have vast masses of human beings brought up by this
tadustrial revolution not encouraged or given opportunity to
much, hving a hfe which from the pomt of view of

Physical comfort 15 ever so much better than 1n any previous
generation, but seldom thinking or seldom having a chance
to thmk And yet at the same time 1t 15 the vast mass of
human bemngs that will, 1n a democratic system ultmately
govern or elect those who govern

Are they likely to elect the nght sort of persons they need, or
more or less nght persons? That becomes a httle doubtful
AndIthinkat may be sad without offence—and I certamnly ean
say 1t without offence for I belong to the tnibe of pohiticians—
that the quahty of men who are selected by this modern
democratic method of adult sufirage gradually detenorates

€ere are outstanding individuals chosen nodoubt butit does
detenorate because of this gradual lack of thinking and the
application of modern methods of propaganda All the nose
and din and the machinery of advertisement prevent man from
thmkmg He reacts to this din and noise and he produces a
dictator or a dumb polician one who 1s msensitive who can
stand all the din and nose in the world and remain standing
on his two feet gets elected the other man collapses because
he cannot stand all thus din It 15 an extraordinary state of
affairs Tt 1s all very well for us to praise the growth of demo-
cracy but the point I wish to make 1s not 1n regard to democracy
but rather to the fact that modern life—1I go back towhat Isard
at the begnning—does not encourage the life of the mind If
it 18 0, that 13, if the bift of the mind 1s not encouraged then
inevitably—t follows for me—eivihzation deteriorates the race
deteriorates and ulumately either collapses 1n some great
cataclysm or simply fades away and becomes as other races
have become So I would ke the eminent delegates of this
Conference who have come here to help me to find some an
swer to these doubts and difficulties which anse 1n my mind—
and T suppose they are not only 1n my. mund but also 1n the
minds of large numbers of people clsewhere
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B‘;’”;ubﬂ?umnt drawn up by the Unesco Secretamat on the
and SD suggestions recewved from Professor Ohwvier Lacombe
» dwamx Siddheswarananda
‘;l” sed Theme for Discusston The concept of man and the philoso
Py of education 1n East and West

b
HE OENERAL PROBLFM EAST AND WEST

;::cﬂ 2nd West can each preserve its own peculiar genius swithout
OMINg encased 1n astenle hostility 1t has often been nghtly sad
at for the one party to view 1tself in contrast with a distorted and
0;«-:1mphﬁ:d conception of the other 1s to run the nisk of losing
20 but the most superficial of 1ts own values 1t 18 also to run the
sk of st . n a trad doomed to d for lack of
revitalizing contact wath the outer world Thisis the reason for the
Many o p and visits that
have taken place since the begmning of the present century with
the abject of devel g a better ding between the parues
Unesco could not remain indifferent to this problem 1t was
bound to face 1t squarely in the present aircumstances of the world
brought about by the increasingly rapid process of umification the
reduction of distances the growing importance of technology the
gradual attynment by all the peoples of pohucal independence
and internanonal responsibility and abave il the disquiet and
Perplexity prevailing among the fuo great enthzatons of yester
Ay ready 1o gnve birth 1o the gne aivilization of tomorrow but
Cowenng under the threat of 8 world crins far beyond thewr capagy
to control
Tt was Unesco s task to help cach of these two civilizations to
View atsell an just relation to the other and to help both of them 1o
adopt a policy with regard to the grave problems that now beset alf
1 \ d

Nations of the
wisdom 1n order that man may develop all the potentiahities of hus
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kind 1n an environment which he has created but which he 1s not
yet able to dominate by the power of the spinit If peace 1s to be
soundly based the old intercourse between East and West must be
revived and efforts must be made with all possible speed to bring
about mutual understanding between them in preparation for that
future enlization which should be the common property of all
men at the same time as the expression of their uruty and of the
1deal they live to serve

Those are the reasons for organszing this discusston between
thinkers and philosophers with the help of the Indian Govern
ment and N: 1 Co Such a d conducted 1n
the atmosphere of candour and impartiality proper to philosophi
cal contemplation should serve as a leaven to produce a better
understanding between the peoples

OBJECT AND METHOD OF THE D3SCUSSION THE DISCOVERY
OF PRACTICAL CONVERGENGIES

What object and what method can be proposed for such a discus
sian? The first snare to be avoided would be that of suggesting any
attempt to secure an artifictal uniformuty or a surface deep recon
aliation The alternative danger would be that of dissipating effort
1n academic discussions with hittle prospect of leading to agreement
To avord both these dangers the discussion organized by Unesco
should denive from the 1deas set forth by Mr Jacques Mantam at
the Second Session of Unesco s General Conference and represent
an ¢ffort to discover prachical ponts of convergency 1n the light of the fullest
possible mutual undmlandg:g This should not however in any way

debnr each phul her from expl g hus own di [ atitude

THE SELECTION OF A TOPIC FOR DISCUSSION

In order to find a common ground for the conduct of discussion 1t
was felt necessary 1o suggest a speafic topic 5o as to avord the mere
accumulation of unco-ordinated ideas on the other hand 1t was
desirable that the proposed topic should be capable of epitomizing
every sigmficant aspect of the einilizations represented It 13 1n the
aule;’npt ;Jo muur);;:méc two requirements that Unesco has chosen
as the sulbyect oncepl of Var 2107 17
Fot ond fhegn ept of Man and the Philosophy of Liducal

The problems of the phulosophy of ed 1n 1ts relation to the
concept—or concepts—of man in each avilization doan facthelpto
bring out the fundamental conceptions of man n his relauonship
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to the dwine priniple to the world nature, society and the
practical sphere of action Iustoncally and 1n the contemporary
world They nvolve companson of the vanous forms 1n which
spintual and ethical 1deals take shape with the more immediate
question of organization and pracucal value 1n soaeties i which
technology 1s necessanly taking an ever growing place they thus
permut consideration of the different ways 1o which 1deals can be
s d in the actual decreed for us by hustory

and of the ways 1 which each avilization may attain to under
standing of others through the knowledge of therr methods of
dealing wath the problems ansing out of the contemporary develop
ment of societies

This discusston rught thus lead on finally to the followang ques
tion 1What are the elements n each anli ation conducive to the definition
of the cultural and philosophic bases of a well balanced education adapted
to the spintual and malertal needs of contemporary man and apt to promote
understanding betueen the peoples tespect for human ri hts and peace?

The feature d; b d i by Unesco
from the many similar efforts made 1n the last 50 years would be
preesely this attempt at a re defimtion of the values of civilizauon
not so much 1n themselves as m their pracucal imphcauons 1n
thewr sigificance 1n relation to one another and as a body n
refaton to the y problems of kind

THIF CONCEPTS OF MAN IN EAST AND WEST TRADITIONAL
CONTRAST RETWEEN THEM

When we consider the individual concepts of man in what formdo
we find the contrast between East and West to be usually expressed?
We may briefly the trad 1 It of these
coneepts even if such fi by their aver simpl. do not
appear to present a faithful preture of the reality

Fustly certain charactenisics of Western man have appeared
most hikely to place him in opposttion to Eastern man and ndeed
have been held to express the essence of Western avilizauon The
West emphasizes the disunction between the ego and the non ego
regarding nature as man s domain and as an nstrument at s
serice This accounts for the development of a farm of thought
which 18 most charactensucally expressed in science making use of
discursive reason and disunguithing one obgect from another by
analysit 1t accounts equally for the importanee attnbuted o the
self and 1o self interest the strang after indiadual engmality
the msustence on freedom directed towards personal welfare and
the excrase of power and the need for regulating these freedama
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and personal desires by means of socal institutions Western man,
xt has been said by nature looks out upon the world with the desire

d it he 35 not lly inchned to med the
tcchmml therefore tends to take precedence over the spintual
rational analysis over intwtive commumon and the exercise of
the mtellect over metaphysical expenience The sharp separation
between the sacred and the profane leaves to reason and science the

responsibility of ordering dauly hfe for the common good regarded
as the sum of individual terests Western man 1t 1s said again
does not generally aspire to escape from the bounds of the temporal
to ctermity  he belieses mn progress rather than tradition and 1s
ever n search of new ideas nvenuons and fresh discoveries All
ths results 3n a form of thought a way of hfe and action in which
technology founded on science plays a major part the mastery of
matenal things opens up tremendous vistas and the practice of
government has led to certamn fine achievements But Eastern man
1s struck at once by the instabihty of Western values and the
tnability of Western men to give those values the predommant
place i the direction of human development 1n his view Western
avilization 18 unable by self to give man tranquillity essential
contentment and roots in the world

The East appears to sum up the whole sense of 1ts aivilization
n the key word spintuality In most of the aivilizations at least
those which may be described as onental (and here many fine
distinctions must be made) Eastern man seeks first and foremost
to find hus place 1n and to develop more fully hus close communion
with nature nstead of subduing 1t by techmcal skill or forceful
mtenvention Hence in contrast to the discursive science of the
Vst the develop of forms of st ity laying empl upon
the mntuitn ¢ expenence of a profound unity of being or on daily
contact with the sacred regarding all things as the manifestation
ofa fundamental reality which could only be distorted by analysis
or of a divimty by whose laws the whole world of man and nature
1s governed hence too the idea of the essential bond between all
ndividuals in a single spintual universe and the strving after
spinitual elevation in which the mundane world 15 abandoned and
the way opened to higher forms of evistence Eastern man 1t 1ssaud
13 therefore naturally guen to mlrowmmn he sccks hu real being
by the d of the app: ell ch pung the
material goodx of this world To h:m the sacred essence 13 cvcry
where and the profane cannot survive save imbued with 1t De
velopment is but an illusion and the true hfe s situated 1n eternaty
The sage s mund 1s more concerned with meditation on and the
ever fuller expenience of a tradition than with the search for new
duscovenies or formulae All thes results in a form of thought a way
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of bfe and action in which harmony with nature and communton
with the divine founded on spinitual contemplation play a mayor
part, and 1n which the examples of sanctity and wisdom are often
achieved 1n societies which sometimes on the contraty gwve little
thought to the 1mprovement of living conditions for the mass of the
people But Western man for Ius part 1s prone to see the factors of
posstble stagnation 1n the tradition of the East the stenlity of its

the und bility an blity of its

h 1 Eastern m his view 1310

capable by itself of extending the benefits of progress, culture and
even spintuality to the race of men as a whole

THE ERROR OF SIMPLIFICATION

The foregong gaves 1n bref the general picture of the opposihion
between East and West as tradiuonally presented It can hardly
be dened that there 1s some truth in 1t particularly when the
most obvious outward features of these two forms of civilization
are considered

If these contrasts are carned to extremes however we should be
led to the conclusion that the Eastern outlock and the Western
outlook are the exact complements of one another but lack the
mmmum points of identity which would enable them to benefit
from what each can teach the ather In this hght theideal of man
as man 1n the fullest sense would remain permanentlv beyond the
scope of either ide with no hope of its attanment for lack of
mutual understanding

Many years ago hawever the idea was evolved that it 1s wrong
to stmphfy and sharpen that opposition in this way Fistly each
of the two avilizauons contans so many diverse clements that 1t
cannot be permussible to reduce either to a sumple homogeneous
formula Eastern man too takes steps to arder earthly life and to
transform nature to him science 13 indebted for certain intellectual
discovenies particularly 1 mathematies and astronomy without
which analytical reason could never have forged ahead and ult
mately mastered the matenal world heisresponsible forsomeof the
techmieal discovenies on which the bife of mankind rests and the
tistory of the nations of Auia shows too what a hugh pitch has been
rexched at certain penods 1n the art of organizing socenes for
the commen good and for the free development of the individual

The West for ats part has also produced saints and sages ‘","‘;"
teachings are aull a hving influence 1t has scen and sull msIP nlo-
sophical and spintual moyements of a high order, systea’ €O
Mmunion an ntwtive sense of the unity of bang the desire {0
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etermty I love are all 1 parts of 1ts
tradiion Its very science and the denvatve technology are the
fruits of pnumarily disinterested research sn which a remarkably
fine aspect of intellectual power has come to flower The West has
discovered and adopted humane values of the very highest impor
tance freedom of thought the umversal application of law and
the digmty of the dual are the cor of Western
h and 1n Gt atself, the F d
extends to the whole of nature the chanty that expresses the ink
between every created thing and God

Secondly 1t 15 tmpossible to speak of the civihization of the East or
the ervilization of the West both terms cover groups of civilizations
differing profoundly from one another Can we for instance, con
found the culture of the Latin and the Slav worlds? Are there not
1 Aua rel, no p 1 God side by side with
essentially therstic ereeds® Can we fail to distinguish between the
tradiuonally negauve attitude of the Hindus towards the State
and the art of gov: p d for by the Chinese?
Does the term  onental mean the same thing when applied to the
Istamic and the Buddhist eivalizauon?

History shows us that each of these cultures 1s the product of the
intermuingling of different streams :n the West the Medsterranean
contribution 1s faced by that of the barbaran invasions 1n Asia
the agnicultural socicties of the great nver valleys by the successne
nfluxes of nomadic peoples Here we see a striking parallel’ There
are equally striking parallels in the alternation of wars and cultural
revivals Nay more Asia has to a large extent made Europe what
ttas even though 1t can no longer recognize tself in what Enrope
has become Long before the East had to define 1ts atutude towards
all that VWestern expanston offered or 1mposed uponit the West—
whose religion nadentally was derved from the East—first be
came aware of 1ts identity 1n the Middle Ages in contradistinction
to the East whence invasion threatencd even while Orental
learming wisdom and the refi of Eastern civl. exer
cised their Jure The Arabs penctrated far into France and settled
tn Span Mongols imposed their law upon a great part of the Slav
world and the Turks Iay for a long while at the gates of Vienna
On the other hand the Crusades established Chnstian dominions
1 the heart of the Middle East It 1s also significant that Arab

) for pl buted to Europe not only a con
ception of love which brought about a renewal of social relations
and lierary mnspiration but also a wisdom and a plulosophy drrect
Iy denved from the man currents of Greek thought Accordingly
the first attempt at a synthesis recorded by Western aivilization
n the Middle Ages namely the research for a means of reconciling
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anaent philosophy and Christian dogma was made possible by the
flowening of Arab philosophy 1tself the heir to Mediterranean
thought Speaking lly the great R formung land
marks 10 the history of European and Asiauc civil were
the results of some sudden eruption from abroad Buddhuism, for
instance whose birthplace was India took firmest roots in other
Asiauc lands

It would seem therefore today that 1t should be easy to find
common ground and that a yevival of cvilization should be at
hand as the fruit of wncreased and close exchanges Men owing
allegiance to different traditions can meet and understand each
other 1n many matters the common po session of reason makes
conyerse and the companson of sdeas posstble the similanty of the
ethical principles of the great rebigions bespeaks an everywhere
nmilar asy towards hty the ity of our primy
twve forefathers underlying that of civilized men peoples their world
with myths 1n which we find profound analogies the matenal
needs of hife, the common necessity of food shelter and clothing
the expenence of human fabour in the midst of nature the use of
the same techmeal methods represent the de facto unity of the world
mutual understanding and respect for one another s culture and
the knawledge of thew contacts in the course of hustory, make 2t
possible for the peoples to hive side by side 1n fantful ntercourse
lastly the necessity of living peacefully 1n a closely knit world whose
component parts have become 1ntimately imnterdependent now
compels all men to reach on a form of and
balanced system m which all peoples and all civilizations can take
their place

HISTORICAL ORIGINS OF TUF DISCORD

An nward und ling between the cvilizations of the East and
the West seems therefore feanible 1f we study each of them i tsell
and in all its complexaty Butatis not enough to clear up @ smple
mutaal misunderstanding 1t 1s also necessiry to remonve & more
gnevaus confuson born of the expenence of cor;';cmporary fustory
and of contacts which that history has witness

In the last few contunes \\ut:'m saence and technology hate
been carnied to every country 1n the world niot onfy by rbeur' own
force of attraction but by sirtue of the paner they harve m‘r;“frred' °
on those commanding them It therclore no:;uq;r;m:in“m «1;
the Eastern peoples the West has appeared to be solely Feerant
with techmical matters using analy neal reasont alone asdl rervant
of interest wholly taken up with matenal things and incapal
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of any higher aspiration Nor 15 1t surprising that the agents of this
expansion somettmes conducted by force, found the East impene
trable and saw 1 1t as 1t withdrew 1nto 1tself, only a picture of
stagnation and poverty

Hence the tragedy in the relations between the two aivilizations
hence the difficulty in finding a sphere for better understanding
between cultures so prejudiced against each other

Sceing this we sce the full ssgmficance of the discussion organized
by Unesco 1t 1s the frank recogmtion of this very tension which
may brning together Eastern and VWestern man provided that both
are made aware of the situation and the needs they now have each
alike to face

THE UNIVERSALITY OF HUMAN PROBLEMS AND MAN §
ASPIRATIONS IN THE PRESENT DAY WORLD

It 1s by asssmulating Western techmeal advances that the peoples
of the East are now achieving full political independence and re
sponsitnlity for the conduct of their own affairs 1n the same way
they can raise the hving standards of growing populations now a
prey at every turn to epidemucs farmunes and natural calammities
as Swam Siddheswarananda wntes  The sntimate relations
between economue condittons and cultural standards have to be
exaruned When mulkons and millions 1n the East have nothing
to €at 1o speak of humtnusm and the evolution of the concept of
man 1s Just a cancature Efficient steps have to be taken to hquidate
illiteracy and hunger andallness  Whatever the spintual tradstions
of a people 1t would be 1mpossible today to neglect the technical
achievements which alone can enable men 1o survive 1n a world
that those acht ts have d The 1 of this
technological knowledge means for the East the undertaking of
an enormous programme ol polical and socal organization
i 1 develop ! of agricul and n
dustnalization What forms and what new significances will 1ts
spintual traditions assume 1n this new context? They have a greater
part than ever to play and that part may well be wital to keep man
sn mind of whatas lofuest in himself and what might be 1n danger of
extinction The East 1s therefore seeking a redefinition of sts wis
dom an assessment of what 1s most vital in ats content 1t 1s also
anxious to asstmilate the traditons of the Western mand which has
for a long tme been associated wath the teachings of science and
1ncorporates 1n 1its wisdom the lesson of nature transformed by
human labour The East 1s therefore trying to erathcate from 1ts
tradiion any factors too slavishly associated wath the past sub-
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sutuung a creative tradition Tenewing its content by contact with
reality and courting with other avil In short
the East desires to evalve a form of cvilization 1 which both the
matenal needs and the spiritual aspirations of man may find
satsfaction ¢

As for Western man he can now less than ever be content with
the mere technical achievements due to the progress of saence or
by a system of ethics hased on intcrest or ambition Man has been
outstripped by the power of the instruments he has himself created
which have 3o transformed the world and have given rse 1o such
new and complex problems that the {ly (and often 1mpheitl
accepted values thus suddenly chaflenged are no longer sufficient
(o teach men how they should use thesr power and organize ther
relationships for the peace and happiness of the world Even the
freedom of stence 1s threatened by governmental controls The
dangers which the lust of power may hald for the survival of man
land are only too obvious How far can man s wish to adapt his
surroundings be allowed to go® How can men beinspired 10 use the
resources at ther disposal for truly humane purposes? The West
18 seeking 10 rediscover i its ethical and poliical tradition 1deals
capable of adaptation to the present circumstances of the world
and of serving as a gwide to mankind mn the criss through which
1t1s passing But 3t may also denve new suggestions from the wis
dom of the Fast calculated to provide a counterpoise to 1ts own
saienufic and technical tradiuon

Tt a synthesss possible? Can a companison of the concepts of man
charactensuc of the East and West help to disclose values on which
a humanism adapted to our tmes may be based” The Unesco
discussion will be called upon to go deeply mio this quesuon Put
briefly the technical and matenal needs common to alf the nauons
and the urgent demand for a statement of values on which they
can al{ agree while preserving ther own characteristic features
provide the commen ground on which 1t 13 possible ta engage the
discusyron

EDUCATION~THE CRUX OF TUE MATTER

1In both East and West, education 1s tody the crux of the problem
the traiming of techmaans to play an effiaent part in soczety the
education of every indisdual without any form of discnminanon

¥ This s bern aduurably exprowed by Raviodesns & Tegnre 16 sperch deliwrnd to 3
e e mah &y Jear that U m ot doetrumlud of 48 vibiaten becavar it m
Torrren, On be ton tsry | belirrs hal enccunter i & sk lorves by necrsary 1 peowers
witaliry of our latallecroal mature  Eiropean £ulruey has come o 4 with 14 i a4 well
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to fit him to develop hus potentiahties to the full and to play hispart
asafreeman and lastly the educauon of man in general so that he
may learn to control his own discoveries and may at last attain to
wisdom The object of education should thus be to form men and
women 1n every avilization capable by allegiance to their values
and knowing how to define them anew, of preserving their huma
nity 1n the daily stress of hfe from the constant dangers created
by the growth of new factors 1n the conditions of society

Placed thus in relation to the ideal of man which each civilization
has inhenited from 1ts past and which 1t 1s secking to define anew in
the Iight of modern needs educational problems are seen in their
full signficance and scope How can men be educated today in the
different cultural communities to adapt them for living n the
modern world to help them to raise their standard of life to attain
to greater nobility and to retan their cultural oniginality to help
each nation to understand the others and lastly to awd in the
establishment of human nights and of justice and peace?

There have been many educational expenments i both East
and West d with the which the ideal
concept of man has undergone 1n the last few decades 1n India
the 1mpetus imparted by Rabindranath Tagore and by Mahatma
Gandh 1n the Islamic world and 1n many other parts of the East
the present js for the of ed and 1ts
orpanization on a democratic basis 1n the West the movements
imtiated by Mrs Montesson John Dewey and Jean Praget and the
new education expeniments calling into play the creative frecdom
of the individual and the fruts of practical expenience and lastly
the immense amount of work being done everywhere for the train

f 1 + 1

mng of i and tech El y
traming  and general educauon designed to produce the fully
developed men and women of are thus indissolubl

linked But 1t may well be impossible to combine all these move

ments effectinely, unless the present efforts of cvilization can
produce new 1deals The discussion which Unesco 15 organizing
will have fulfilled 1ts purpose 1f 1t helps towards the definuon of
those 1deals

ADDENDUM SOME CRUCIAL QUESTIONS

We have deliberately refraned 1n the foregoing from too precise

adefinstson of specific questions which might confine the discussions
st Lnowledre Al boughe Bavean m? tedit niylmperfec ly ndith ree muet m v
berr

bs tomcdou do e ILf [omtheinertact; Mbab 1 nread €
warenem rerd gfomtbe ey sontrasti M ¢ ou mertalead oms
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within unduly narraw lmits muiltating agamnst therr successfiul
development and effect We have tried simply to describe the pre
muses of the problem facing the whole of mankind Nevertheless
Without ding toset forth heatingsfor thed

we may list some of the standpaints from which the civilizations of
the Fast and West have defined their 1deals of humanity and which
may today give us 2 clearer picture of the terms i which man s 1n
general queshiomng his own nature Wehaveattempted asanexam
Ple ta give helow a hst of such aspects of the problem 1n the hope
that they may suggestinstances which wilf facilitate the elear state
ment of the questions inyolsed and orderly reflection upon them

Man tn relation to the dione and the sacred Relrtionship between the
sacred and the profane relanonship between tehigion and spintual
ethical and poliscal Lfe ! The claxms of a bfe transcending every
day worldly eustence The concept of perfection 1mmanent i
huan nature and that of original sin or the fall of man and therr
to the ph phv of ed 3

T

Man sn velation o the cosmos and nature "The concept of man mastenng
nature by technolopy, and the concept of man sn communion with
nature The attitude of man towards the animal kingdom * The
cosmic significance of non violence The wdea of unwversal justice 4

Man and knonJedge The value of knowledge as a means of man s
sahaton and b 1 and discorvery hnowledge
and wisdom the himutations to be assigned to the power of the
wtellect 1mellectual fearming and the culination of the whole
being ¥ Refation between instructionand education The traditionaf
1deals of education viewed in tegard 10 the need for the uriversal
dissermination of knoy ledge

manbe g1 ¢ vodh ema ] €
va wera hpedecton b Yo Ty ioman  nd that ibe fune bou of

oduc tamonly duove  (Swam S Wiherw Anande
3 Acamparao ta be tmas beteens the reupect [ ual bl foudd (8 certal Easers ermilve
Eations #0d the S ortern Wovement for o prcve 108 of crurl ¥ 0 anumal  cemtbet wi b
the meanirer§ ko b b West for tha prevery son of
othe hand connde M imay be tm  the pomid! & afery, frant as ¢ o SCvew of

v rapecttr e
« Tantaomns oo o 1 o o gund Fe It ko af Lmsttnent haecs fn the West 1he law of
Karma Io3) 5 am od in Bod them andthe socept el di 1w fustice bn Jdam

peonie
eoncerned o b Y Jdpmena,



Appendis I

Man and 1deals The influence of 1deals n relation to conduct and
nsututions Relation between expediency and virtue The impor
tance of aesthetic values in education thewr relation to ethcal
values the concept of the cultivated man Relation between an
1deal commensurate with man and the clauns of a form of hfe
transcending the purely human !

The imdurdual and sonrety The humanistic bases of demoeracy purely
pohiical democracy and soctal and ccoronic democracy, the
importance of these 1n establ! the rel between
the mdividual and the commumty Thc desl of Justice and the fact
2The and theideal of equalt

ty the particapation of all 1n cultural kfe The betterment of the
mdmidual and socinl harmony * Ed as a means of hib

the individual and education as a means of fiting him ta a cultural

‘The 1deal of y and the 1deal of individual
development.

The part played by political snstutubtons and ther significance What part
can nauonal and international political institutions play 1o the
formation of a new humanism® The problem of the relationship
between ethics and poliies * The value of patnotism and the
dangers of natonalism

Afan and ks neighbour The problem of tolerance 1ts meaning toler
ance and scepuasm The importance of altruism

4 Cons le oam ybeg a1 th sgnf anceof NI taschs o ph losophy th tofth p aenc
ofVox sod ibemporianc nindia fnhs tonof ph lowphysu harth t {Aurobin!
31 the nouscul res sbould thestacus fibeind nd albe gard d as feplylng st 1eq |
lyorm y tinclud inequal y w th respect to fune 190 of othe  oaude paro
m y be made be ween b West mdut  tion betwee  omm t L oddut b | ve justic
the Itamic conc ption ofthe qual yof Ubel rbef reGod and th h rarchucal P
in wed 100al Hind sociery which is nevertheles bound D wih the Law
ppiyng equally ¢+ 11,
3 The isdom of the Chinese sages blene us asd Coaf lus, for
1 empt to reconcile thest tw fero  comparscam ybe mad
€ oepin he e od the Eor.
may be the H lenie and ad soms e
meot a1 AD a7 of frawn and irtue the t 4 rioaal dwmocia tom of social nd got | 1
i  duars i the prication of the Rorsa ¢ Liv 0 the ¢ rome of powee In

mple  ensis targely la the
™ h naaihorie [d mo-

3 it be ert ducove in ol e s the eltasne domot tion 1o eduepod b ¢
quenion of tchnique suurely di orced from e 8 prries of wenls

eeactions sgalnst 1hu tendency X
e e prbcatonslputicalvinue thedusl cnceot of
reaerd lpnlnlhbmlhll\nul!‘ndpd d gi from the technr
T orpees o Toda b bl ot 1 Buck o aa b gher them she e ot i ] s
and, tn 1) Chunewe wisdom, the concept ol the ordens ¢ of LI and b man act  bes, including
but transcendiog pob wcs, w (b the object of achieving profhi of sacsety In  coumi
syseen.
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Man sn relation to time and history Time and etermity Progress and
suival The concept of tradition and the concept of renewal as
fi factors 1n the philosophy of ed

The sigmficance and scope of action The relationshup between action
and contemplatson the sage the philosopher the sant and the
mystic, and ther reactions to the claims of acuvity The ethical
and political significance of non violence 151t to be regarded as
an ulumate end of human progress or as a current means®

Man his phygeal condition and his work The tradiions proper to
different culturesan refation to the techncal knowledge of the world
and the requirements of the ardenng of life The overcormng of the
self and the g of cxternal cond the rel hip
between the ascetic 1deal and the desire for greater welfare The
1mportance of the piulosophy of human labour

Mans postion wn present world condstrons Spintual tradition and
matenal develop: ‘The 1nfl of fic ad on the
concept of man dered from the dp d above
Man s attitude t0 what 13 different and what 1s new  other 1deas
other commumines new methods The problem of comprehension
and assimulauon Man as a member of a commumty and as a
atizen of the world means of introducing the view of the world
as a whole into education

C 1y problems and exp tn education Tn the hght of cer

tain major expenments of recent tmes the following problems
may be posed i an anstructisve form Tradition in education and
changes in the social structure  Education and instruction The
educauon of the full human bang and the truning of the speaialist
The education of the mdwidual 1s such and the trayming of socnlly
useful eiszens The rdeal of conformity and the deal of individunl
development 1n education The importinee of mraual work and
crafismanship The importance of the arts and aesthetic expenence

The part played by the teacher as a gwde 1 smuavon compared
with that of the teaciung profession as a soial institution T'xpen

ments 1n “modern educanon™ the appeal to free smuatne and
practical expensence Lducation n relation to the problem of a
world conscience

coNeLUstON
Posnble definanuon of what consntutes a well bilanced democraue
education mypired by idealssatsfying the requirements of our ume_‘
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at Geneva University and later at !hc Sorbonnc

Taught French | and th and b of
classical Greece at the Unnersity of Hallc \Vmemberg (Germany),
1 Geneva and then at Basle Unsversity from 1929 to 1945 Since
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In 194t Albert Béguin founded the review Cahiers du Rhéne
later becomung 1ts editor and publishing the works of the French
Resistance writers On the death of Emmanuel Mounter 1 1950
took over the editorship of the monthly review Esprit The late
Georges Bernanos appointed hum his literary executor

Béguin sworksinclude L Ameromantiquectlerite Essatsurleroman
tisme allemand et la poésie frangarse (1937 new revised edition 1945)
Gérard de Aenal (1937 new revised ediion 1946) La prére de
Plguy (1942) L Ere de Peguy (1048) Leon Bloy L impatient (1943)
Léon Bloy mystique de la douleur {1048) Faiblesse de DAllemagne
(1945) Bal.ac risionnaire (1946) Patience de Ramur (1949) Dlawse
Pascal (1952)

He 13 joint author of the following works FHommage & Bergson
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Has translated from German works by Goethe Tieck Armim
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de Clarrvaux (La Queste du Graal) Maurnce Scéve Pascal Gérard
de Nerval Balzac (complete works) and Léon Bloy and has con
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JOHN TRAILL CHRISTIE

Born October 1899 scholar of Winchester College 1918 he re
ceived 2 commussion 1n the Coldstream Guards and later won a
scholarship to Trmty College Ovford

Was appointed Senior Clasucs Master at Rugby School then
FPellow and Classical Tutor of Magdalen College. After successively
occupymg the post of Head Master at Repton and Westminster
became Principal of Jesus Colfege Oxford 1 1950

Has published articles, reviews and addresses on religious and
educational subjects
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Born about 1894 1n a willage i the duistnet of Sylhet now part of
Eastern Pakistan Won sch hups to a muddle far school
then to an English secondary school and finally to Caleutta Univer
sity While yet a student he helped to orgamze 3 might school and
founded a society to help needy students

For Jus M A degree he studied dialectical and metaphysical
logic with special reference to Hegel s Logic hant s Critique of Pure
Reason Fichte s Scaence of Anouledge and Lotze s Metaphysies

In 1946 received an app at Calcutta U y and n
1951 heeame Dean of the Faculty of Philosophy at Saugar Univer
!\()

His first published book The Self and the Ideal, was an essay n
metaphysical construction based on moral consciomness Two of
fus works the Essentials of Ad aitism and Anana or the Theory of
Ignorance (wntten in collaboration with two fnends) provide an
account and critictsm of the Ad aita § edanta In Enghsh he has atso
written The Phlosophy of 1 hstehead and A Handbook to Kamts
Critigue of Pure Reason and in Bengali a general work on hant
# anter Darshan

CLARENCE H FAUST

Born 11 March tgot at Defiance (Towa) Was clected Prendent
of the Fund for the Advancement of Educaton on 4 Apnl 1951
when the Fund was created by the Ford Foundauon as a non
profit making corporstion ta co-opcrate with prmany secondary
and higher educational it for the imy t of
education

Before accepung this appoin

tment had sinee togy been on the
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staff of Stanford Unnversity, first as Director of the Libraries then
as Dean of the Faculty of Humanities and Sctences In 1949 he was
Acting Presdent of the University

He was formerly on the staff of the Unuersity of Chicago where
he held various posts over a penod of 17 years Dean of Studentsin
the Diviston of Humanities Professor of English and Humamtes
and Dean of the Graduate Library Schoal

Clarence Faust1s a graduate of Chicago Unnemsity the North
Central College and the Evangelical Theological Semnary

His publicavons mclude Jonathan Edwards (un callaboration
with Clarence Johnson 1935) Jonathan Edwards and Science (Amen
<an Lateraware 1930) The Background of the Unitanian Gpposition fo
Transcendentalsm  (Modeyn Phalology  1938)  Emersons Luterary
Theory and Practice {(Modern Phulology 1946} From Eduards to Emer
son (the Colver Lectures delivered at Brown University 1 1945}
He s also a ributor to General Ed: 1 Transit A Look
«dhead (3951}

MELMUTH VON GLASENAPFP

Baen 6 Scptember 1891 an Berbn studied at the Universities of
Tucbingen Berlin Mumich and Bonn and since 1918 has been
lectuning on Indian el ani p 1 n the
first three of these as well as at Rocnigsherg Unnersity Is a
Professor at the University of Tucbingen and a member of the
Mainz Academy of Scaence and Laterature the Academy of Indian
Cunltzauon tn Lahore (now Nagpur) and the All India Sanskmt
Parishad

In 1927 28 he viited India and an 1931 and 1938 travelled
extensnely i Europe Japan China Indo-China  Indonesta
North and South Afnca North and South Amenea the Fyi Istands
and Australia primanly in order to study at first hand the influence
of Indian avihizaton and imnugration

He 1s the author of numerous books and articles (in German) on
Hind: Jamsm Bud Indian } and philosoph
notably on the Indian phulosophers Madhva Vallabha and Shan
kara and also the two following works Aant and the Religions of the
East and The Fize Great Religions The follovang of his works have
been transtated  Fana Dharma (translated snto Guyrau 1927)
Brahma and Buddha (Fsench translavon 1937} The Doctnne of
Aarma in Jan Philosophy (Englsh translation 1942) Buddhut
Mysmes (French translavon 1944), Jadian Philosoply (French
translanon 1931}
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Bora Faridpur Bengal, in 1906 Flumayun Rabir has been a pro-
fessor at both Andhra and Calcutta Universites His two main
interests have been phulosophy and poetry on the one hand and
pohues and adminustration on the other Was Secretary General
of the Bengal Peasants Party and ats Jeader in the Bengal Legislanve
Council Was appownted Charman of the F thics and Polucs Sec
tion of the Indran Philosophical Congress 1n 1941 and 1945 and
of the History of Philosophy Secuon at the Silver Jubilee Sesuon
of this Congress 1n 1950

Was Deputy Leader of the Indian delegation to the Third Session
of Unesco s General Conference Now Adviser on Educaton to the
Gavernment of Indha

His Englsh wriunps comprse  Aahatma and Other Poems Qur
Henitage (a survey of Indian history) Poetry Manads and Sociely (a
study 1n aesthetics) Men and Ruers (a novel trandated into
Swedish)

A contributor to the volume Contemporary Indsan Philosophy and
acts as Secretary to the Board of Edttors for Hestory of Philoscply
Enstern and Ty estern

Made the first Englsh 1 of kants Introd tothe
Critique of Fudgement and bas published many works in Bengal:
among them Jmmanvel Aant Marsvad et
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féch:\::;u!l;:‘ ‘:-\gl 1926 visited England Germany and India to
pursue his study of Indian emibizaton From 1949 has been a mem
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\foral History m Ancent Times Indian Moral Mustory 1n Medieval
Times Formation of Jadhan Spanval Cultre  An Introdurtion Lo Jadian
Phylosophy Indsan Thought end Culture Sanron Geng Indian Studues by
Japanese Study of Dharma and many other works on Onental
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Born 1902 student at the Teachers’ Traiming College, Carro and
then 1n France, where he graduvated imn hterature and law and
later obtamed a D Litt Professor at the Fuad I University Cairo
1935 to 1940 Elected to the Egypuan Senate, and since 1945 has
been a meraber of the Fuad I Academy of Arabic

Among his French wniungs are the following  La plece 4 Al
Farabt dans { éeole philosophique musulmone (Pans, 1934) L Organon
d Anstote dans le monde arabe (Panis, 193¢4) La reforme agratre (Revue
de 1 Egypte contemporaine) Le canal de Suez et 1ecomome ép
frenne {(Revue de la Société des études belges) Jin Sina et | alchime
arabe

In Arabrc he has written Lessons of the Hustory of Philosophy (Carro
1937) AMushim Philosophy @ system and sts application (Carro 1947)
The Governmental System wn Egypt (Caro 1937) Al Chufa (Healing)
@ General Introduction to the Philosophy of Ibn Sina (Avicenna) (Carro
1951
gls\'))nh- continng to Jecture 1n the Faculty of Laterature Ibramm
Madkour has for the past 10 years been Secretary of the Senate
Finance Commttce

He 1s parucularly interested in the history of Islamuc thought
and 1n social saaence Since he became a Member of the Academy
he has also taken a keen interest in the problem of the Arabic
technucal vocabulary which needs to be improved and amphified
to meet the demands of modern scientific instruction

GUNAPALA PIYASONA MALALASEXERA

At the age of 52 Gunapala Pryasona Malalasek Ph D 1s Dean
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Department of Pali (in which 1s included Buddhist Civilization)
ag the University of Ceylon He 1s President of the World Fellow
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dent of the All Ceylon Buddhust Congress to which are affiliated
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member of the Counal of the Royal Anatic Society (Ceylon
Branch) Honorary Secretary Ceylon Socsety of Arts (since 1927)
member of the Advisory Board of the National Museums of Ceylon
and of the Archarological Suniey of Ceylon member of the Exe
cutne C of the Singhalese National Counail for Unesco
He has travelled very wadely)n Asia Amenca and Europeand has
Just returned from an extensive tour of South East Aua including
Burma Thailand Singapore “Malaya Cambodia  Viet Nam
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Laos and India dunng which he lectured on Buddhust culture

He has taken part i 1 canfe both
cultural and rehgious mcluding the Wembley Conference of
Living Relgions (1924), the Inaugural Conference of the World
Feliowstup of Faiths (1936) the East West Philosophers Con
ference 1 Hawan (1949) and the All India Onental Conference
{October 1951) where he presided over the secton on Pali and
Buddh He broad larly on cultural subjects over the
Cevlon radio and has given a number of broadeast talks 1n India
Fngland and America

His published works snctude The Palt Luterature of Coylon (Roval
Asatic Soctety prize publ ) The C ry of the Mah
(ch of Ceylon published by the G of Ceylon)
The Dutignary of Pale Proper Names (2 volumes 1 the Indan His
torical Texts Senes of the Governrent of Indw) The Extended
Mohavanna (Pl chromele dealing with Cevion published by the
Royal Asiauc Society of Ceylon)

Was General Editor of the Transtation Senes of the Pals Bud thust
Cansmea Texts under the auspices of the Buddhist Congress of
Ceylon (5 volumes published)

The Government of Burma recently mvited hum to be General
Edutor of their senes of Enghish translanions of Buddhist canomeal
texts Duning 1952 he lectured an several unsverstiies theUSA
under the Exchange of Persons Scheme

SARVEPALLI RADHAKRISHNAN

MA Oxford and Madras Honoran D Lt Andhea Agra
Aliahabad Patna and Luchnow HonoraryLL D t.ondon Bentres
and Ceylen DL Caleutta FBA FRSL Fellow of All Souls
College Q«ford Hon Fellow Royal Asiauc Society Bengal Spal
ding Professor of Eastern Religions and Ethies Oford Unneran
Bom on 5 Seprember 1888 «ducated at Madras Chnsuin Col
tege From ipit to tgrg Asustant Professor of Philasophy at the
Presidencs College NMadras then Professor of Phulosopliy at the
Uniemsinies of Mysore (to18-21) and Caleutta (1921 4t and 1937
41) Viee Chancellor of Andhra University Waltur from 1931 36
and of Benares Hindu Unnersity from 1939 to 1948 Hax held
lectureships 1t Nanchester College Oxford (1926 and 1929-30)
and 1t Clueago Unsersity He was Hibbert Lecturer for 1929
Since 1931 he has occupsed the Sir Sayap Raa Gackwad Chawe of
Indsan Culture and Cwihzaton at Benares Hindu Unnersity
Lectwred st Caleutia Univeruty 0 1627 and 1942 and in 1046
was 1 vasung Jecturer at the following Univernities Harvard Yale

2121



Appendix 11

Princeton Columbia Chicago Michigan, M and South
Califormia

He presided at the Third Session of the Indian Philosophical
Congress at Bombay 1n 1927 and from 1925 27 was chairman of
the Congress Executive Commuttee In 1930 he was President
of the All Asta Conference on Education held at Benares From
1931 39 he served on the League of Nauons International
Compmittee of Intellectual Co-operation From 1946-49 he was a
member of the Indian C A bly was of
Unesco s Executine Board in 1949 and President of the Universitzes
Commisston of the Government of India in 1948 and 1949 In
1049 he was appointed Chairman of the Indian Pen Club

From 1949 to 1952 Sarvepalll Radhakrishnan served as Indian
Ambassador to Moscow In 1952 he was elected Vice President
of the Indian Umion

His publications include Jndian Phslosophy The Philosophy of
Rabindranath Tagere The Ragn of Religion 1n Contemporary Phulosophy
The Philosophy of the Upanishads  The Hindu View of Life An Idealist
View of Life East and West an Religion  Eastern Religions and W estern
Thought AMahatma Gandhr India and China  Education  Politics and
War Rehgion and Sociely I this Peace? Bhaga adgita  Dhammapeda

He cdited the volume  Contemporary Indian Philosophy

ANDRE ROUSSEAUX

Born Pans 1896 Since 1920 has been a contnbutor to hterary
reviews and other Pans journals He has devoted himself exclusive
Iy to cntiasm and since the death of Henn de Régmier in 1936
tias edited the literary supplement to Figaro The greater part of his
work presents a picture of the contemparary literary scene viewed
through the medium of its chiel writers and includes for example
Ames ¢f risages du X\ \e silele Le Paradis perdy  Litterature du \le
siécle (3 volumes)

Rousseaux 13 now adding to this gallery of contemporary literary
portraits a senes of studies on themasters of the past of which three
volumes have already appeared under the ttle Le Vonde classique

In 1940 he threw in his lot with the writers who deaided to resist
the German occupation an attitude which he maintained for four
years at first with his pen dunng the penod of comparative free
dom enjoyed for a few months by the press in the unoccupied zone
then later with complete mlence He put this penod of retirement
to good use by wnung a weighty study of Péguy  Le prophite Pégur
which ts now deemed 10 be the most important cniical work pub-
Lished on this author Dunng the occupation he published his
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Chronigue de { espérance beaning winess dunng the darkest hours of
France s suffering of a fasth that could not be shaken

Has lectured at the Sorboune the Centre umvarsitaire méditer
ranéen and the Umversiites of Brussels Antwerp Ladge Louvam,
Namur Geneva Lausanne, Basle Zunch Freburg Algiers
Tuns Rabat Casablanca etc From January to March 1951 he
visted Cairo to deliver a course of pubbc lectures on French
Iitesature from 1900 1o 3950 under the auspices of the Fuad 1
Unsverssty He has also visited Alexandna Beut and Damascus
Unmversities and these Journeys of late y cars i the Near East have
Ted hum to take a specal mterest in the problem of Ean West
relations and fo make st the subject of several lectures and articles

JACQUES RUEFF

Born 1896 Jacques Rueff recaved a sold mathematcal tramng
at the Ecole Polytechmque (Pans) In 1922 he published s first

% Der Saaences physques o scences morales (Introduction ¢ I'étude
e la marale et dz In pofitque ratsonnelley He next published hus Théone
der phénamines monetawees (1g27) then a sudy that hay become a
clasic on the hard core of unemployment {tg31) In 1945 he
published £ Ordve sonal 1n shich he reasserts much ofhu monetary
theory and examines the mechanism of socicty in greater detat
Some etitres consider this work to be the faundation of a new phulo-

saphy of social evolution
In 1949 he publisticd tas Epfrre aus dingistes and i tg5t &

Discours qus endependants
Whale sulf holding the
School of Political Scrence
genml Monetary Mo\em:;]m
ot Ot 1
Ir‘"(‘:: :uﬁ%’:;g::::: Commussionn He 2 alse Charrman of the
i 1 Counal for P hy and I Studies and

2 member of the Acadéimte des soences morales et politiques,

chaie of Poliical Economy at the Pany
he has been appaneed Director of the
ts Department in the Mimstry of
Bank of France and Head of the

MILMI 2I¥YA ULKER

San of Zsys Ulken Professar 1n the Faculty
g!? ?n?rf?? ‘l):(xm:\g?x; After studying &t Iseambul Untersity was
appointed Director of Statics a1 the Minstry of Educavon Fn
15973 became a wnn crsity Jecturer in socalogy and the philosophy
of history then in 1040 Profesor of Socology i the Faculty of
Letters Istambul
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His publications include L éthique de I amour (1930), Le pain
motne humanitmre (1932), Hustowre de la pensee turque (1933) Les
contradichions du conformisme (1933), Les philosophes du X \e silele
(1936) La socwolote géndrale (1942) Lz pm.re'! de 1 I:Iam {1946)

Les anfluences réerp dans la 947) La
morale ((947) La Nation et la conscrence de lhutwn ( 1948) Cnitigue
du que (1951) an to s Llexpé

rience totale de { homme now mn the press

At one ume editor of the review ! Homme he now fulfils this
function on the Rewue de socrologte which has published 1ts last three
1ssues 1n Turkish French and English He 1s one of the founders of
ISA a member of the French Institute of Sociology and President
of the Turkish Socety of Sociology

A R WADIA

Born Bombay, 4 Junc 1888 graduatcd mn phxlosupl\y at Bombay
University (1909) and later ol d a Diploma in E and
Political Science (wath d. ) at Oxford U ty Hewas
called to the Bar (Middle Temple London) and read the Moral
Science Tripos at Cambridge

He then held the posts of Professor of English and Philosophy and
Lcc!urcr  Psychology at Bombay University and Professor of

at Mysore Un 1ty

He 1s 2 member of the Boards of Studies in Philosophy at Mysore
Anpamalai Agra and Baroda Universities

Was President of the Etlucs Section of the Indian Philosophical
Congress in 1925 of 1ts Logic and Metaphysics Section in 1929 and
of the whole Congress in 1931 Stnce 1937 has been Charrman of
1ts Executine Commuttee

Among his pubhications are  The Ethus of Femnusm (Allen and
Unwin) 1 Textbook of Moral Instruction for Teackers (Government
of Mysore) Soroaster (G Matesan and Co  Madras) Cusli ation
as a Co-operatice 1d enture (University of Madras) Religion a5 a
Quest for la[uu (Calcuua Unnemsity)

He has in the foll Ilective volumes Con
teporary Indian Philosophy (Allen and Unwin) Radkaknishnan com
parati e studies in philosophy presented tn konour of his sixtieth bisthday
The Socral Philosophy of Radhaknshnan (in the volume Radhakrishnan
Library of Laving | htlosophers)

He has comnibuted to the following reviews In Fogland  Vfind
and Phdossphy 1n the Untted States The Vomst Philosophucal
Remten and Intemational Journal of Fihwes an Indta dryan Path
PF losophical Quarterly etc
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the lion the cat the shrew the rat the gumea pig and the chim
panzee Just as males possess the neuromuscular mechanism to med:
ate female sexual behavior so perhaps even to a stronger degree do
the females possess the mechanism to mediate male sexual patterns

The admmstration of androgens to fcmales mncreases the intensity
of both the male and the female sexual patterns Increased intensity

TABLE 7

\Lsscuntve Copuratorr Bemavior v Nomvan Feumare MAsaals witk
AND WITHOUT ANDROGEN TREATMENT

Animal Observations References
Cows (1n heat) Male mounting actinty Beacht!
Sow (estrous) Male mountsng actinity Altmann %
Afncan hion ‘Male mounting actinity Cooper &
(Felus leo) (es
trous)
Cats (estrous) Male courtslup and copulatory Beach !
movements
Shrew (Blarina Vlount males and execute copu  Pearson ®
bretrcanda say) latory thrusts
Rats When 1n presence of estrous fe Hemmingsen ®
males normal females show Ball® Koster™
male mounting and copula Deach and Ras
tory behavtor quun™ Beach
Guwnea pig Male ke mounting activity Young™ Young
(estrous or Dempsey Hagqust
nonestrous) and Bohng ™
Chimpanzee lay assume male sex role Yerkes
Rabbit Testosterone propionate  In Berg™
tensified male sex behavior
Dog Testosterone propionate In Berg®
tensified male sex behasior
Rat Testosterone propronate  In Roster ™

tensified male sex behavior

in masculine behavior i female rts under the influence of testoster
one propronate (LAANIX) has been reported ™ " 77 The masculnc
sexual behavior of adult female rabbits 1s intensified after testosteronc
propionate (LXAXIN) Similar findings have been described i the
ymmature and adult female dog ™ the spaycd female rat® ® and the
ene

The mfluence of androgens m women has not been studied exten
snvely  Salmon *2 has indicated three effects of andmgcns 1 women
namely d resp ness to sexual 1 senst
vty of the external gemtaha and more mtense sexval gratification
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weompanying wiercourse  Abel® and Greenblatt** have seported
mcreased ibido n women treated with androgens  In some cases the
hormone treatment apperrd to reawahen the hbido and faciitate the
occurrence of orgasm  Foss ¥ treated women with testosterone pro
ponate {LAANIN) for mammary cancer and found that daily doses
of 200 ta 300 mg per week caused mercased bibido (see Chapter 18)
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CHAPTER

13

Influence on Endocrine Glands,
Other than Gonads,
and Various Nonendocrine Glands

The action of androgens on the secondary sex characters and the
gonads has been discussed (Chapter 12) This chapter 1s concerned
with androgen effects on the anterior pituitary and other glands of
internal secretion as well as effects on nonendoenne glands and tissues
such as the hidney hner heart sheletal muscle adipose tissue thymus
and erythrocy tes

Endocrine Glands

Anterior pituitary

Gonadectomy results n an increase m the size of the anterior
pituitary an 1ncrease 1n the concentration of gonadotropic hormone
and a change 1 the histological appearance of the gland  As early
as 1005 Fichera * reported an mncrease m pituitary weight followmg
gonadectomy n the coch bull buffalo guinea pig and rabbit These
results were confirmed 1n other species mcluding the rat in which the
bulk of the expennmental work has been done? Castration 1 the
male results in a more pronounced pituitary mcrease than is caused
by spaymg n the female®

Along with the increased size of the gland after gonadectomy 1s 3
change 1n the lstology of the gland  The basophilic cells increase
number and size whereas the acidophiles are decreased in number
and stze and regress to the chromophobic state *  In some species as
the rat certain basophilic cells tend to increase m size and vacuolate
so that the nucleus and cytoplasm become crowded together at the
penphery  These changed basoplulic cells which result from gonad
cctomy are hnown as signet cells or castration cells ® ®

Ellison and Wolfe " have studied the percentage distribution of cells
of the pars glandulans 1n the rat before and after castration  YWhereas
pitwtaies from normal rats contained 55 per cent basophiles and no

200
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castration cells 55 days after gonad thet ule conc
ancreased 10 170 per cent and 14 per cent of the cells were typical
castration cells  1n old men and old women there 1s 2 stmilar ncrease
m the percentage of basophules? ©

Paralleling the icrcase w the size and the percentage of baso
phihic cells after gonad there 15 an w the gonado
tropic hormone content of the pitutary  Thus ncrement 15 reported
to be mostly i FSH (follicle snmulaung hormone) with hntle change
m LH (1 1 ] m
hormone content are found m the prtuitanes of castrated xats gumca
pigs and rabbits  Parabiotie studies imvolving one intact immature
ammal, male or female and a castrated male partner hiave served to
dlustrate this relationship (Table 1) Ater castrution the increased

1ABIE

InrLuksee or Castramion N Gonapotrorie lomwont 1wontemius iy
TiE ANTERIOR 1 rTotrany

Lapenmental Tarabiotic btudses
Amimals Results References
Castrated female rat  Precocious and eularged Martms and Rocha. ¥
Tnimature female rat ovaries, Hertz and Meyer #
Castrated male rat Tmmature rat shoved by Martus an Rocha. #
fmmature male rat pertrophy of prostate McCullagh and
and seminal \esicles. Walbsh 4

gonad simulatng potency of the pitwtary caused cnlarged ovaries
and precocious estrus m normal female partners and hypertrophy
of the seminal vesicles and prostate 1 normal immature male parmEXS
The increased production of 4 ) after

has been established by assays of blood and urne  Table 2 iiustrates
these fndings m rodents and human bewngs In men castrabon pro

IABLL 2

Trenr asen Govavarroile Homsione Content of Buoos anp Unne
aFrER Castration

Subject Finding References
Castrated rat Y'SH present 1 serum (nepatine  kroery
1 serum of intact amimals)
Castrated rabbuts FuH present in unne (negatne  Jeffcoate
i urine of intact rabbits)
Castrated men I wunne  Hamb

Castrated men—~2 o 20 Increased unnary gonadofropie  Catchipale et ol ®
years after castration materal (up to tenfold)
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Influence on Endocrine Glands,
Other than Gonads,
and Various Nonendocrine Glands

The action of androgens on the secondary sex characters and the
gonads has been discussed (Chapter 12)  This chapter 15 concerned
with androgen effects on the antenor piturtary and other glands of
internal secretion as well as effects on nonendocrine glands and tissues
such as the lidney Iiver heart skeletal muscle adipose tissue thymus
and erythrocytes

Endocrine Glands

Antertor pituitary

Gonadectomy results 1n an increase n the size of the anterior
pituttary an increase mn the concentration of gonadotropic hormone
and a change n the histological appearance of the gland As early
as 1905 Fichera® reported an increase in pituitary werght following
gonadectomy 1n the cockh bull buffalo guinea pig and rabbit These
results were confirmed 1n other species mcluding the rat 1n which the
bulk of the experimental work has been done? Castration i the
male results in a more pr d pituitary than 1s caused
by spaymng m the female *

Along with the mcreased size of the gland after gonadectomy 1s a
change 1n the histology of the gland  The basophilic cells increase m
number and size whereas the acidophiles are decreased in number
and size and regress to the chromophobic state* In some species as
the rat certamn basophilic cells tend to increase m size and vacuolate
so that the nucleus and cytoplasm become crowded together at the
peniphery  These changed basophilic cells which result from gonad
cctomy are hnown as signet cells or castration cells ¢

Ellison and Wolfe 7 have studied the percentage distribution of cells
of the pars glandulans n the rat before and after castration Whereas
pituitanes from normal rats contaned 55 per cent basophiles and no

200




INFLUENCE ON VARIOUS GLANDS 203

castration cells 55 days after g y the b

mereased to 170 per cent and 14 per ccm of the cells were typical
castration cells  In old men and old women there 1s 2 ssmilar increase
ww the percentage of basophiles® *

Paralichng the increase n the sze and the percentage of baso
philic cells after gonadectomy there 15 an inerease w the gonado
tropic hormone content of the pitwtary  Thus mcrement 15 reported
ta be mostly 1 FSH ({ollicle stimulating hormone) wath hitle change
i LH (luteruzang hormone) ¥ Significant increases i gonadotropic
hormone content are found i the pitmtanes of castrated rats guinea
pigs and rabbits  Parabotic studies savolving one mtact smmature
ammal male or female and a castrated male partner have served to
Jlustrate this relaponshup {Table 1) After castrabion the creased

¢! hile conc

LABIY 1

IseLuence o Castramioy ov Gonavorsorie Housose lrovLerioN my
THE AnTERIOR Prrurrart

Eap 1 Parak Studes
Anmals Results References
Castrated fumale rat  recocious and enforged Martias snd Rocha, ¢
Immature female rat ovares, Hertz and Meyer
Lastrated male rat Immature rat shoned by Martis and Rocka. »
Tromature male rat pertrophy of prostate MeCuliagh and
and sepunal veswles Walsh +

gonad sumulating potescy of the pitntary caused enlarged ovanes
and precocious estrus i normal female pariners and hypertrophy
of the seminal vesicles and prostate n normal immature male partners
‘The mcreased production of gonadotzopic hormone after gonadectomy
has been established by assays of blood and urine Table 2 dlustrates
these findmgs 1w rodents and homan beings  In men castration pro

TABLE 2

IncrBasgp Ganaporronie Horsove Covtent or Busao aso Usive
AFYER CAsTRATION

Subject Finding Reterences
Castrated rat BSH present an serum (negatnne  Emery
n serum of intact ammals)
Castrated rahbits FSH present w urie (negatine  Jefcoate *
sn unne of intact rabbits)
Castrated men Inereased gonadotropm m urme  Hamburger

Castrated men—2 1026 Increased uninary gonadetropie  Catchpole et al #
years after castration matenal (up to tenfold)
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duced increases m unnary gonadotropin as much as tenfold (Table
2) 17 18

These pituitary castratton changes can be either reversed or pre
vented depending on the time at which androgens are admimstered
With adequate amounts of androgens rdmunstered immediately after
the operation the pitwitary castration effeets can be completely pre
vented Nelson and Callngher # demonstrated this effect 1n rats with
some thirteen d (VIII) and A* andro-
stene 317 dione (LX\I) The expenments hsted 1n Table 2 showmg
an mcreascd gonadotropic hormone production by the prtwitary of the
castrated male can be reversed by the admunstration of androgens
Martms et al** ** prevented gonadotropm overstimulation of the go
nads of parabiotic immature ammals by means of a testicular mash
McCullaigh and Walsh ** used androsterone (AXV) and Hertz and
Meyer® employed testosterone (VIII) and dehydroepiandrosterone
(NNIIT) with the same effect  Hellbaum and Greep * decreased the
I'SH content of the blood of castrated rats with testosterone propio
nate (LXXAIX)

The same relationship can be demonstrated 1n the human bemng
Thus 1t 15 well known that men with primary testicular deficiency
usually excrete excessive amounts of gonadotropic hormone  The ad
minmistration of the androgen testosterone propionate {LXXNIX)
m therapeutically effective doses approximately 20 mg per day will
decrease the unnary excretion of gonadotropic hormones to the levels
found mn normal man Reduction n gonadotropin titer was found
after the implantation of a 280 mg pellet of testosterone (VIII} or
with 70 mg per day of methyltestosterone (ACVI) admmistered
orally After cessation of the androgen treatment m such patients
the unnary concentration of the gonadotropic hormone returned to
the pretreatment level ** It should be noted that doses of androgen
which are lower than those above but still large enough to be chm
cally effective may not reduce FSH output Thus McCullagh ob
served no decrease with a dose range of 75 to 150 mg testosterone
propionate (LXXXIX) weekly *** An effect was observed however
with 800 mg per week The mmmal dose of stilbestrol (CC\VI)
which produced a fall was 05 to 20 mg daly  Although androgens
in adequate dosages can mhibit the gonadotropic hormone produc
tion of the antenor prtwitary estrogen and perhaps an  x substance
from the testis may under normal conditions effect pitwitary inhibitors
(see Chapter 9)

There are a number of reports which indicate that androgen reduces
the excesstve urmary gonadotropin titer in p it I or ovanec
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tomized women  Doses of testosterone (VIII) averaging 75 to 200
mg a weeh may achneve this result? ©222 but a lower dose range 15
hikely to be mneffcctive® * Estrone (\LV) injected n 1 mg doscs
three times a week 1s roughly as effcctive as 25 mg testosterone propio
nate (LANNINY) m]cctcd according to a simlar schedule 7%

It has been ly blished that the of the
gonads both testes and ovarnes s dependent upon the presence of
adequate concentrations of the gonadotropic hormones  The admimis
tration of androgens to ymmature anunals such as the rat 1s reflected
m falure of ponadal development  If however gonadotropins are

d along with gonadal atrophy 15 prevented *
This failure of development 1s due to the decreased production of
gonadotropic hormones by the piturtary when subjected to the m
hibitory action of androgens

The pseudopregnancy reaction in the rabbit w}uch consists of ovu
lation corpus luteum f and h m the
utenne mucosa 1s under the control of the gunadoh-opxc hoxmones of
the anterior pituttary  This can be hbited b
the ad of pr (L}\XXI\) undoubtedly
because of a supp of gonadotropic production®  The
size of the antenor pituitary 15 not necessanly a gude to the gonado
tropic hormone content  In the male rat 1t has been claimed that the
androgen testosterone (VII1) can cause an increase in the size of
the antenior lobe at a ime when the gland 15 producing less hormone
as measured by atrophy of the testes

The evidence presented indicates that the testes and the anterior
pitmtary are m direct mutual relation  The pnmary effects appear
to be a stumulation of the gonads by the hormanes of the antenior
pitwitary whereas the androgens act back on the anterior pituitary to
suppress the production of the gonadotropic hormones Tlis wmter
relation 15 basic and will be encountered frequently m the chuical
duscussions

Expenmenlal exophdmlmos m rabbits due prPsumably lo a pitn
tary 15 1 d by orct y and d by an
drogent*

Adrenals

‘The 1nfluence of yonadectomy on the adrenal cortex has been stud
1ed 1n a vanety of species of animals for varying lengths of time after
operation  Certamn trends are discernible but results vary with the
species the age of operation the sex and the interval between opera
tion and study of the gland
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In general the of gonad y 15 reflected mn m
the adrenal cortes particularly that portion of the gland known as the
Y zone On the basis of special histological stams a portion of the
cortex appears to be different from the surrounding tissue 1n that the
cells stain deeply with eosin and contan less cytoplasm  This zone
has been observed 1n the adrenal cortex of male mice especially dur
mg the first weeks of ife and tends to disappear at sexual matunty
After prepuberal castration m the male mouse the X zone persists
Working with concentrates contaming androgemic matenal Martin *
was able to show that androgens tend to cause the premature disap
pearance of this zone 1 immature male mice The pure androgens
testosterone (VIII) androstane 3z 178 diol (XAXI\) dehydroepian
drosterone (XAIL) and A% androstene 38 178 diol (XLIX) produce
simlar effects 1n castrated male adult female and adult ovanectormzed
female mice ® In these expeniments 1t 1s difficult to say whether the
mfluence 1s directly on the adrenal or through the antenor pituitary
Gonadectomy 1n the female mouse has no effect on the growth or in
volution of the X zone but disappears rapidly dunng pregnancy * *

In the rat gonadectomy m the male 1s followed by hypertrophy of
all zones of the adrenal cortex except the glomerulos1 whereas ovari
ectomy m the female results either mn no change or slight decrease i
the adrennl cortex -7 12 Iy certain eapeniments 1t was not possible
to find adrenal hy pertrophy after castration of the adult ammal These
negative results have been reported mn the rat® ® in the hamster ™
m the dog? and in the gumea prg ™ ** The X\ zone of the rat 1s
pootly developed and Howard 7 was unable to find changes m the
immature rats adrenn] cortex as reported for mice

In castrated male rats the admstration of a vanety of androgens
such as androsterone (\\V) testosterone (VIII) dehydroepiandros
terone (XXIII) and At androstene 3 17 dione (LAI) prevents the
usual castration hypertrophy of the adrenal cortex ! 7-%12 The

of androgens mn ovar d female rats 1s much less
mtense but in the same direction as 1n castrated males 29

In a study *** made n 1948 nfantile rabbits were treated with re
peated mjections of testosterone propionate (LXXAIN) which caused
loss of lipid 1n the fascicular and reticular zones while the lipid con
tent of the zona glomerulosa mcreased With similar hormone treat
ment 1n adult animals these results could not be observed These lipid
changes were observable 2 to 4 days after cessation of hormone treat
ment and had completely disappeared 12 days after androgen treat

ment
The influence of androgens on the adrenal cortes has been studied
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in human bemgs by quantitation of the changes 1 adrenocortical
secrction  Venning and Browne 3 were able to show that the uriary
cortin was di d as a result of T (LXAANIY)
admmstration  In a sceond study Reif ct al® d d
that methyltestosterone (\CVI) caused a decrease mn excretion of 17
hetosteroids presumably of adrenocortical ongin - Methyltestosterone
{ACVI) does not give nse to 17 ketosterords  The patients studied
included two women with adrenal hyperplasia and Cushungs syn
drome two women with adrenal hyperplasia and adrenogenital syn
drome two women with normal cortical function and a man with
adrenal hyperplasia and congenital absince of functiomng testicular
tissue  The decrease in 17 hetosteroids appears to be due to pituitary
wmhibition with decreased production of ACTH (adrenocorticotropic
hormone) which n turn causes a lowered output of adrenal steroids
That ACTH docs m fact cause d 17 & id prod on has
been demonstrated by Mason et al * and also by Conn® ?

Large doses of methyltestosterone (\CVI) to rats produced imo
lution of the glomerulosa thickening of the connective tissue capsule
and deposits of coarse fat Jes mn the lans and f; lata 3%

A duect mfluence of androgens on the adrenal cortex has been
shown to exist in hypophysectomized rats  Leonard *® has shown that
testosterone propionate (LX\\XIX) androstane 32 178 diol (XAXIY)
and A% androstene 38 178 diol (ALI\) are capable of decreasing
the rate of atrophy of the adrenal cortex n hypophysectomized
rats 337 11¢ 17 130 The partial maintenance of the adrenal cortex in
these experments was due mostly to mcreases m cell size and not to
an merease m the number of cells 1n the cortex In another report it
was shown that although a partial mamtenance was possible for about
15 days after that period the size of the adrenal cortex decreased
spite of contmued treatment®  More recently 1% the adrenal cortex
was mamtamned by testosterone proponate (LX3AIN) m the hy
pophysectomized castrated rat

Large doses of adrenocortical extract or pur¢ corticoids like corti
sone produce adrenal atrophy which may be prevented by the sunul
taneous admimistration of testosterone propionate (LAXMAIN) ° This
mhibitory action of the androge n acts by way of the antenor pitwtary
that 1s by preventng the corticoid from mhibiting the production
and/or release of ACTH

Thyroids and parathyroids
By the use of the colchianc techmque the influence of androgens
on the thyrowds and parathyioids has been studied * It was found
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fed castrate mouse kidney than of the well fed castrate 1 spite of
the fact that the action of the androgens on the accessonies was 1den
tical Beland Masson and Selye *® have studied a variety of andro
gens for therr renotropic activity

A number of other v estigators have reported stunulatng effects of
androgens on the mouse kidney These include Selye *° 5° Pfeiffer et
Al ¢ Crabtree ® and Feyel ¢

Kochahian * and Beland * have studied the relationship between
the renotropic and androgenic effects on the semmal vesicle

Liver

In carly studies of gonadect d rats k Levshy and Denm
son *¢ showed decreases of 11 to 18 per cent mn Iner weight-body
weight ratios as compared to those of normal rats  Histological
changes 1n the livers of castrated rats were reported and are concerned
with changes n the number and size of the basophile granules*t

After castration such androgens as androsterone (AXV) andro
stane 32 178 diol (AAAIN) dehydroepiandrosterone (XXIH) and
testosterone (VIII) restore the size and histology to normal *¢
Bates Riddle and Lahr ¢ were able to produce increases in weight
up to 60 per cent m hvers of adult pigeons after the admumstration
of androsterone (2ZXV) The livers of sexually immature pullets
showed decreases 1 total and morgamic tron when the ammals were
treated with testosterone proptonate (LXAXIN) 7

Heart and circulahion

The mfuence of androgens on the heart 15 not without mterest
particularly since claims have been made for the use of testosterone
(VIII) and methyltestosterone (XCVI) m the treatment of angna
pectoris (Chapter 18) From the work of horenchevsky et al @ it
appears that after castration m the rat there 1s a decrease 1n the size
of the heart as well as a decrease 1 the potential energy of the heart
muscle The admmustration of exther androsterone (\AV) or testos
terone {VIII) restores both the weight and the potential energy
Testosterone propionate (LMAMIX) has been reported to raise the
lycogen adenylpyrophosphate and phosphagen content of the cas
trated rat s heart muscle to values in the normal range ® 7

Hamulton ™ has summarized the relationship between dennal vas
culanzation and androgens 1n men  Essentially 1t can be shown that
removal of the testes causes a paling of the skin and a decreased abiity
of the shan to tan under the mfluence of ultraviolet hght Androgenic
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treatment produces flushing of the shin wd restares the ability of the
sk to tan

By means of spectrophotometne stadies of the shin of men wath tes
ticular msufficrency Edwards of al 7 ebsenved a deereased quinhity of
hemoglobin i most cutanceus areas nd a relatnely ngh proportion
of the } Tobin was in the reduced state  Ad: of testos
terone propronate {LAANINY corrects these abnonnalities within an
hour of treatment Sumifar expermments have been reported by
Reynolds et al ' who observed rapid Alling of the finger blood ves
sely after androgen adrmmstrabion to hypogonadal men

Large subcutaneous veins become less promment and lose their taut
cord hke quahfies after castration m men  Replacement theripy
reverses thus state*

Under basal condstions the pulse rate of the castrate 15 slowed ™

There 15 one report of hypertension bemng produced m rats by an
drogen t 3 Sul e however have fuled to
reveal any signficant nise or fall m blood pressure 1 either dogs or
rats *** {See also Chapter 18 )

Blood

erytirocytes  Hamdton ™ has studied the change i erythrocytc
count resulting from castration  In five men a mean decrease of 10
per cent was fonnd 19 days postopuratnvely 8 per cent at 99 days and

9 per cent at 40 days  C: w rats prod: a sumalar d,
The ad of and the red bleod cell count
w d and hypoph, 3 rats » * an the fowl ™ * i cas

P
trated hamsters ** and 10 eunuchord men *

A small but distioct decrease m hematoent occurs after castrition
along with mereased enythrocyte fraglity ™ Methyltestosterone
{\CVI) 2ud testosterone proponate (LARKXIY) cause an merease w
the hematocsit of eunuchord men ™ The sedimentation rate after cas
tration m men 1s wcreased from 100 to 300 per cent

mEmocropy  The concentration of hemoglobin 13 decreased after

1

and may be ds treatment  This has
been observed in human beings ™ #* and n rats ®

Skeletal muscle

Skeletal muscle 1s known to grow at a decreased rate after castra
ton In human bemgs Hamidton ** reposts that only 18 per cent of a
group of 150 eunuchs (18 to 45 years of age) had skeletal musculature
comparable to normal men of the same age group A sumilar relatson
ship has been shown between androgens and sheletal musculature
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devclopment n a vanety of species mncluding rabbuts cattle frogs *
winea pags *° and mice
The temporal muscle of the castrated male guinea pig volutes
and may be stmulated by a varncty of androgens of which
(VIII} and androstan 178 ol 3 one (\CVIII) were the most actine®
In frogs the decreased size of the muscle after castration appears to
be due to the decreased size of the mndnidual fibers without a decrease
m the number of fibers The protemn content of the sarcoplasm 1s
decreased

Adipose hissue

Hamulton ™ has described the accumulation of fat 1n particular areas
n the eunuch  These sites included “the ventral abdominal wall on the
area surmounting the symphysis pubis around the mammary glands
on the lateral surfaces of the upper portion of the thigh and about the
buttocks ” He also observed the deposition of fat “over the upper
aspects of the arms and the shoulders and in a few of the mddle
aged eunuchs over the vertebral column at about the level of the last
cervical and first thoracic vertebrae At autopsy an unusual accumu
Jation of fat was found mn the mesentenes and along the postenior wall
of the abdominal cawvity ”

Accumulation of fat 1n the visceral areas of the castrated rabbit
and the rat 1s well known 294 In Rorencheivskys studies * although
the castrated rat gamned approaimately 20 per cent less weight than
the normal intact animals the ammals that had been operated on had
about 50 per cent more retropentoneal fat than the control animals

Treatment of eunuchs with androgens for 6 to 8 months caused a
decrease m subcutaneous fat only to mcrease after cessation of the
hormone treatment

Bone

The mfluence of androgens on bone growth is discusscd m Chap
ter 15 It may be well to recall here that androgens may have an
mfluence on the healing of fractures Prncipr and Bellucer **7 have
shown that testosterone propionate (LAXXNIN) admimstration to
guine pigs with fractures produces early stabilization of the callus
and that within 80 days the fracture was covered with spongy osseous
tissue whereas n the controls the callus contamed wide zones of
cartilage  Testosterone propionate (LXXXIX) stmulated the cirta
Inginous and osseous growth of the rats pemle ossicle **¢ This effect
w1s synergized by growth hormone
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Van Wagenen and Hurme * * troated smmature, rhesus monbey s with
testosterone propronite {LANAIN} and demonstrated precocious shele
tal development and eruption of the camme teeth  Androgen treated
animals had at 2 years 10 months of age a shektal desclopment of
~hout 7 years

Thymus
The thymus normally miolutes at about the time of sownl myatury
ton  Castrition 1 the rat the species that has been studied most
c\tensnel) prevents ths pubeml lution *°7  Ad of
{\\V} dehydroeprand {\MI1) or testoster
one (Viil) causes m\oluhou of thymus 2 * Thys effect may operte
through the adscnal costes smce no thymus unolution could be dem
onstrated m the eastrited adrenlectomized mouse after testosterone
{VRI} wWmmustration

Muscellaneous Effects

The relation of androgens to har growth voice changes acne and
shin color i man 1s discussed m the chncal section  Spectrophoto
metne examnation of the shin of bumaan castrates has shown that the
content of hemoglobia and melnnm 1s Jow whereas that of carotene 15

d 7 These at are reversed by nd therapy
In regard to shin prgment st 15 of interest to note that androgen not
only mcreases the ability of the shin of the human castrate to tan
under the mfluence of ultraviolet hght but also exerts a developing
ke action  Thus f exposure 1s made to hght before treatment 15
shrted no appremab)e amount of pigment 15 deposited however
of the h will lead to tanning of the

preuously exposed areas 0%

Testosterone {VI11) produces n the rat mcreased epridermal tuck
enng and number of epithelial mitoses* »  Thyroune alone has an
opposite effect and a combnation of the two hormones has an inter
mediate effect

In an i witro study Hamilton % grew esplants of darsal shin ob
taied from Bday old chick embryos of New Hampshwe Red or
Rhode Island Red fowls Addition of exther {VIiI) or
estradiol monobenzoate (CALIX) caused sigmificant mcreases m
melanophore differentiation  Although sesame odl alone the sohvent
used for the additon of testosterone (VIIT) to the culture mediom
was shghtly acthve a significant mcrement was found over and above
the o} Jevel on the addruion of testosterone (VII1) When crleulated
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by the 2 X 2 contingency table * a value of 22 = 72 1s found ora P
value of less than 001

Ebling ** reported the influence of sex hormanes on the sebaceous
glnds of young female rats  Estrogens caused a sigmficant decrease
m the size of glands as well as the number of cells per gland whereas
androgens produced just the opposite effcct an mcrease i size of
glands and number of cells per gland

Androgens and tumors

Androgens may d the 1 of spont tumors as
well as prevent the excitatory mfluence of estrogens  Studies have
been reported on uterme cervix and lymphoid tumors  Simultaneous
admunistration of testosterone propionate (L\XXI\)} and cstrogens
partially inhibits the abiity of the estrogens to iduce tumors of the
uterine cervix mn mice*  Testosterone (VIII) may completely pre
vent the mcreased medence of lymphosarcoma and leukenma 1n sus
ccptible mice which follows estrogen admimstration  Gardner et al
were able to produce lymphomas mm 119 per cent of 1799 mice n
which pellets of one or more steroid or nonsteroid estrogens were 1m
planted as compared to an incidence of 134 per cent in control non
treated amimals  When testosterone propionate (LXXXIX) was given
simultaneously with the estrogen the mncidence of induced tumors was
1educed to approxunately that of untreated controls ¢ '’ Testos
terone (VIII) gien alone did not lower the mncidence below that of
the controls

Nathanson and Andervont **® using the C;H stramn of mice studied
the mhbiting effect of testosterone (VHI) on mammary tumors
They found a reduction of spontaneous tumors from 100 per cent to
30 per cent mn groups of twenty ammals Smular results with the
<ame stram of mice have been reported by Jones '*® Hemman **° and
Loeser '**

Lacassagne et al > and Gardner **® have shown that testosterone
(VIII) antagomizes the stmulating effect of estrogen on mammary
cancer deelopment 1n mice of the R III and C;H stramns

Testosterone (VIII) seemed to mcrease the meidence of spontane
ous hepatomas 1 female C;H mice2 The onset of subcutaneous
tumors mduced by 20 methyicholanthrene m mice could be delayed
for about 4 weehs and within a 12 week period decrease the per
centage mcidence from 422 to 223 per cent '

Lapschutz and co workers 121 have reported extensively on the
antifibromatogenic action of certam steroids  These compounds an
tagonize estrogen which 1s capable of mducing fibromyomatous




INFLUENCE ON VARIOUS GLANDS 213

growths mn the uterus and abdominal structures of the enstrate guinca
pg  Antfibromatogemic action was found for testosterone (VIH)
androstan 178 o}-3 one {\CVILI} progesterone {\CIV) desovycorty
costerone  (CZA1)} and dehydrocorticosterone (CYA)  Imactne
steroids anclude pregnone-3 20 dione (C\LVI) allopregnane-320
dione (CCA\VII} 4’ dehydroprogesterone { CLAIN)  androstane
817 dione {LVIII) cholestenone (\XVII} androsterone (W\V)
a5 andrastene-38 178 diol {(SLIX) androstane 33178 diol (\AMN)
and A pregnen-3g-ol 20-one acetrte {CCAVIL}  Ethynyltestosterone
{\IX) was also found to have antifibromatogente actnaty one fftecnth
as great as progesterone (\CIV) 1

Androgens can promete tumor growth  In man certam prostatic
tumors are stunulated by androgens {Chaptcr 18)  In eaperimental
anmmals testosterone {VIII) promoted the growth of 2 acetarmmo
fluorene mammary tumoss 10 mice *** and sarcomata m mice at the
site of testosterone (VIII} m)cchons have been reported.™?

The use of and: for prowths of the female
sex organs 15 discussed s Chapter 18
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14

Influence of Androgens
on Metabolism and Enzymes

Protein Metabolism

General statement

The mfluence of androgens en protein metabolism has been studied
m detul smce the demonstrations by hochalian and Murlin? # and
Rochakian ® that urinary extracts contaming androgenic matenal and
also the pure compounds A* androstenc 817 dione (L\I) and tes
tosterone {VIII) were capable of Llusmg m(roben retention 1 the
castrated dog  Fecal g d and no
1 mtrogen was found in the blood whereas the uninary mtrogen de
creased This indicated a true storage of mtrogen of about 005 gram
of mtrogen per hilogram per day probably 1 the form of protein dur
mg the penod of androgen treatment Cessation of treatment rc
sulted 1n an increase m nitrogen excretion exceeding the pretreatment
levels  These expenments were followed by observations by henyon
et al* and by McCullagh and Rossmuller ® in human bengs  Ad
ministration of testosterone (VIII) or methyltestosterone (\CVI) to
cunuchoid mdividuals produced mitrogen retention as well as progres
sive weaght gamns for as long as 40 to 70 days  These experiments were
carried out duning constant diet and regulated activaity When the
hormone treatment was discontinued the urinary eacretion ncreased
and for A limited peniod exceeded the pretreatment level This phe
nomenon has been referred to as the rebound effect ”

Although the mechanism of action has not been fully elucidated
certun characteristics of the mitrogen retammng action of andmgens
have been descibed The quantity of mitrogen retaned 1s too great
to be explammed as an action only on sex accessory tissue Rather
the effect appears to be a more general one such as the wnfluence on
sheletal muscle (see page 209) The mtrogen retamung action of an
drogens takes place in the abscnce of the testes the prtwitary the pan
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creas and the adrenals A sanety of stuowds Bave been found to
have mtrogen rtamming properties  The decreased urmary mitrogen
c\.mcbon 35 prinpapally due to a decreased amount of urea  The con

of 15 unch 4 Studies on the adult
female dog indieate that there 1s both an mereased protew synthesis
and a decreased rate of anne acd catabolsm ®

The amount of mtrogen i under the infl of an androg
15 dependent wathun himats upon mtrogen mtake  Thats the greater
the mirogen ntake the greater the retention and the shorter the
pertod necessary to produce a monunum nitrogen retention  In the
castrate 1at no change i protem retention could be demonstrated
between protem contents of the diet set at 18 or 43 per cent?

n youny, mdntduals there 15 1 tendency toward a greater mitrogen
retentian than  older mdividuzls  Nermal mdividuals shaw a lower
nitrogen retention than wdividuals with hyperthyroidism panhypop:
tustarsm  dwarfism  Addisons disease and eunuchodism ARl the
conditzons have m common low urmary androgen and 17 hetosteroud
titers

Dog

Tables 1 through 6 summanze the published results concermng
the 5 ¢ action of and and related substances
Table 1 1 converned with expernments 1 the dog  Nitrogen retention
has been observed in pormal dogs with testosterone promonate
(LXAMX) estradiol 178 (L) and catrone {ALV} The castrated
dog has responded to a* androstene-3 17 dione (L\I) testosterone
{VIII} and testosterone acetate (L\AKV} The depancreatized dog ¥
as well as the hy pophysectomized and castrated dog? respond to tes
tosterone propronate {LANNMN)

Swrek and Best * restudied the relationship botween msulin and
testosterone propionate (LMAXIN) on nitrogen metahohism of the dog
These expermments were prompted by the fact that wsuln has a
nitrogen retaing effect when mjected into the dubetic ammal 2
In the totally d d dogg after withdrawal of msuhn for 24
hours an adequate dose of testosterone promonate {LARNIN) pro
duced no effect on mtrogen metabolism ¥ the totally depancreatized
dog was treated with wsuhn the androgen produced its character
sstic nitragen refention

Bartletts studies indcated that testosterone (Vi) i dogs caused
mereascd mitrogen storage weveased the rate of protews synthesss and
decreased the rate of amno aad bol but did not mi the
size of the mtrogen pool *
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1ABLE 1
InrLuencr or Steromns o8 e Uminamy Nitnocen Fxenemos v Doos

Awount \d

mistere | Nitrogen Refer
Compound Status of Dog (g /dy) Response ences
A% Androstenc-3 17-dione Normal male 20-60  None 2
[(AS)) Castrated male 20-60 Retention 2
Castrated male 2060 Retention 2
Normal male $0 None 12
Testosterone (VIII) Castrate 1 male 20 Retention 3
Testosterone acetate Castratcd male  20-25  Retention 3
(LXNIV)
Testosterone propionate Normal male 25 Retention 12
(LXXAILY)
Normal fetnalc n Retention B
Depancreatize 1 2 Retention 8
female
Adrenalecto EX) Freopitated ad 12
mize | male renal cortieal
msufficency
Hypophy secta 20 Retention 9
mized cas
trated male
A% An drostene 38 178 diol Normal male 40 None 12
(\LIv)
3 Methyl12-cyclopentano-  Normal male w0 None 12
phenanthrene (CLA\VIIT
Cholesterol (\IIT) Normal male 200 None 12
7 Retocholesterol Normal male w00 None 12
(CLNAIY)
Estradiol 178 (L) N\ormal male 5 Retention 12
1strone (ALV} Normal male 13 Retention 12
T rogesterone (\CIV} Normal male 20 None 12
Rat

Table 2 summanzes the results on rats The administration of
testosterone propionate {LXXXIX) produced mitrogen retentson mn
normal castrate adrenalectomized and hypophysectomized ammals
A peculianty of the effect n the rat 1s that 1t lasts for only a hmited
period (about one week) 1n spite of continued trcatment  On cessa
tion of treatment a negative mtrogen effect 1s produced which 1s fol
Jlowed by a strong positve effect  On a kilogram weight basis Ko
chalaan has estmated that rats retan five times as much miropen as
dogs or men per day A vamety of androgens was studied as to their
relative mitrogen retaming activity mn twa dufferent stramns of rats'®
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TABLE 2

Initvesce oF Testrosrerone Protronare (IAMNIN) ov 1is Lrivars
Nirroces Fxerevon o Ras

Amount id
nunstercd Nitrogen Heler
Status of Lrumal (mg /day) Response  onces
Castrated males 1070 Retentwon 9
Castrate:d males ot speaified  Retention 13
“Normal males ot specified  Retention 13
Adrenalectomized treated
with desoxy corticosterone
acetate Notspeofied  Retenton 13
1iypophy sectomzed Mot penified  Retention 15
“ormal 20 Retention 3
Hypophy sectomuzed LY Retention 4

The mitrogen retammng actrvity of these compounds was strongly cor
related with therr androgeme potency  Studies  with testololactone
{CLAA) a sterard with low or no androgeme actnvity  have indicated
a significant retention of nitrogen in rats followed by a return to the
pretreatment level of mitrogen excretion in spate of continued treat
ment

Human being

Table 3 15 2 summary of expennments m human bemgs where free

{Vill} 15 employed In only one imnstance when the

hormene was admimstered orally ™ were vegative results reported

Sigmficant mtrogen retention has been found 1o normal men cunu
<hod men and sexvally immature dwarfs

PABLE 3

Invruescee oF Trsrosrigone (VI v tie Lnnvany Nirrocen
Eacnuion v dMax

Smouat dmun

wstered MNitrogen  Refer

Status of Indissdual (g fday) Response  ences
100 mg of pellels  Retention 35
Normal male 20 Reteotion 16
Normal male 50 Retentron 16

Sexually immature

dw arls 20 Retention 17
Eunuchod male 20-50 Retentron 18

Cushing s syndrome
Yo years—Temale 40 (oral} Mone %
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Testosterone propionate (LXXXIN) has been widely studied for sts
mirogen retuning properties (Table 4)  Dosages as low as 5 mg
per day have been shown to be cffective  When 150 to 200 mg of
testosterone  dissolved m human serum albumin were admmstered

IABET ¢

INFLUBNCE ©F TESTOSTERONE Prottonats (INYAIN) on Tnr Ukinamy
Nitroc# v Fxenrrriov in Man

Amount Ad

mimstered Natrogen Reder
Status of Individual (mg /day) Response ences
Funuchod 26-51 years—male 2 Retention 20
Fanuchoid male o-10 Retention 21 2?
Y unuchoid 21 jears—male 2> Tetention 1o
Eunuchowd 21 years—male 25 Retention 9
Normal men 19 ind 21 years 23 Retention 7
Normal man 20 Retention 12
Normal men 2% and 31 years TRetention 9
N\ormal men 76 years 23 Retention 23
Senile osteoporosis Retention 2
N\ormal women 24 and 31 years 20 Retention 18
\ddison s discase % Retention 1
\ddison s disease 39 year —man
39 years—woman 25 Retention 20
A\ddison s disease 8 years—gr] u-al) Retention 2
Cushing s sy ndrome Retention 2
Cushing s syndrome 1> vears—girl Retention 2
Cushing s syndrome 15 years—girl > Retention 1)
Hypopituitary 13 years—hboy Retention 27
Seaualhy inmature mate and femal
dwarfs 2 Retention E2]
Progeria 2 Retention 28
Lhyrotoxicosts 72-100 Retention 29
1 rogressive musinlar dystrophy 5 Retention 30
Severe chironie rhieumatoid ~rthritis 2 Retention 31
Ga tnic cancer 3 men 0 Retention 37
Nephtosis 20-00 Retention 33
Semle osteoporosts ?3-00 Retention 34
| 0 tmenopausal osteoporosis Ya-al Retention 3+
2o-al} Retention 34

Cu bung < «y ndrome o teoporo 1

intravenously 2 mtrogen retaiming effect was demonstrable for 8 to
10 days aithough no detectable hormone was present m the blood
with n one hour of mjection and 70 to 80 per cent of the hormone
could be accounted for by mcrersed 17 Ketosteroid excretion in the
urme The mitrogen effect has heen observed m normal men and
women eunuchoid mdividuals patients with semle ostcoporosis and
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Addisons disease and patents showmg Cushings syndrome hypo
prtuitansm  progena, fhyrotoxcosts progress»e mmscular dssirophy
severe chrome theumatord arthntis gastie canecr and nephrosis

Of mterest 15 the aluhity of testosterone propronite (LAXJIN) to
increase the retention of mirogen dunng a penoed of ripd protem
anabohsm such as 1 patients recovermg from chronie undernutniion
The androgentc hormene may also duerease the urea oacretion n male
subjects on a total fast

The nitrogen retumng effect of methyltestostcrone (\CVI) has
been studted m some detml  Table 5 bsts some of the expeniments

PABEF

Ivsevesce of Mremmiresrosterong: (NCVEY oy s Danvamy N\svuoors
Fxonerion v Houan Brines

Amount A {
mmstered Nitrogen Refer

Status of Subject {mg Alav) Response  ences

¥ onuchond wen 00~000 Betention 35
¥ unuchosd a0 Retention 6
Normal mea ¢ o None 3
\ddison s disease 8 year —

sl 40 Retentron "
Addison s dt ease 43 3 ears— () Retention

woman 30 None 39
“ummonds desease i Retentim 3
€ ushing  syndrome 11

years—git o Ritentson 4
Cuslung s syndrome 11

yrars—gut 40 Retention 12
1rogena B Ritention  °8
Hyperthyredina e Helentun 1)
€retin 2 Retestion 40
Sexually wminature dwasfs 10-30 Retention 17
Senile osteaporasia 40 100 Retention 34
Cushing « syadrome osteo

poro 1 10 100 Hetention »
¥ ostmenopansal ¢ stecporn 1s 0100 Retention 34

that have been reported  Positive results have been rcalized m normat
and eunuchoid men pabients wath Addisons disease and Summonds
disease and patients with Cushings disease progenia hyperthyrowd
1sm and cretnusm

Table 6 hsts varous sterods that have been studied m the hope of
finding ughly active nitrogen retawers with less androgene actnity
than either methylicstosterone {XCV1) or testosterone propionate
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TABLE ¢

INFLUENCE oF SteROIns oV THE URINARY NiTRoaEN EXCRETION N Man
Amount Ad
m oustered Ntrogen Refer
Compound Status of Sub, cts (mg /day) Resporse  enc
17 Cth Itestosterone P twitary by pofun ¢ on— 040 (oral and Non 17
(LAXD children intramuscular)
Cthynyltestosterona  Sexuslly unmature dw o 40 (oraly None 0
[68:N) 13
Addison s disease 8 year— 90 (oral) Reteoton 26
arl
€ bugaend ome 0 10 (oral) None i
year—worr an
a'And te e317 Sexually wmat e dwarf [ N 40
do (LXD Normal 5om n 44 3¢ ra 15-30 N e 42
Normal » mwen 33ears 45-60 Reteat n 4
Androst ro e (\XV) P twtary by pofun £ on— [ one )
ehldren
Cu'la gseynd ome 15 10-2 N 3
year—g
Diydroepa d s ¥ tustary hypofun t on 10 N » 0
tero € (XTI Pt tary bypof nction 1040 (acet te) None 4
Pt tary tum 0100 (scetate) None 45
C shngs 3 drome 15 2 None 33
years—g
3%And tne3gl g Semle osteoporoms — aan 60 Slgtere 4
1 1AL tent on
Cusbing s eynd me 58 30 N oo 16
yearr—wom n 5 Sight e
tent n
Sex ally mmature dwarl 10 Sbght e
tent on
45100 (@ cetate)  Slight re- 17
tet n
17 Metbyl 3 snd o Addison dsese 83 - o0 Retent n [
t e381784 1
(€AY Se u lly wnmature d 100 (ral ntra R tentio 7
boyz museulat) ( nable)
And ostane-3a 1 §- N rmalm o 0 Retent on 47
dol KT Cu lung & syndrom 07 Rete ton 24
Addson disease 40-80 (0 8D) T creased a8
e creton
Se u lly mm ture boy 30100 (4 etate)  Retention 1
17 Metyy) drot e Tunuh d 60 (oral) ete ton 48
21784 1(CAL)  Addion disease—women 40 ( ral) Retent o 33
Addis 0 disease—w mn  40-80 (0 D None 38
Boys 30-40 ( ral} Retent on 17
P gren3golze N mlmen 00 Retent n 49
o o (D
These c ds are 17 ethyll one (LAXI)

(LAXXIX)

A% androstene 317 dione (LAI) androsterone (XAV) dehydroept
A% androstene 38 178 diol

androsterone

(XXIII)

(ALIX)

17

methyl & androstene 38 178 diol (CAXXIII) androstane 82 178 dial
(XXXIx) 17 methylandrostane 3z 178 diol (CXL) and A® pregnen
38 0l 20 one (\I) From the data presented 1t appears that the nitro
gen retaning activity of a given steroid was correlated with its andro
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gemcity 19 Nostestosterone {CLAAY) has recently been shown to
have a hugh activity in a levator am muscle test and relatssely Jow
androgeme activity @ This compound 1§ a promising one for studies
of mtvogen setammg activty  Other promusing compounds mehude
testololactone (CLAA) " and 1 androstan 68 ol 17 one (\L) ™"
From the summanes it appears that testosterone propionate
(L.\\.\l\) and methytestosterone {(NCVY) produced the greatest
whereas and 3x 172 diol (\AXIN) ethynyl
{\\) A and 34178 diol {\LIN) and 17 methyl
A% androstene 38 178 diol (CNANI) produced mirogen retention of a
lower order  The other compounds studhed appeared to be very weak
or entirely mactive
The bady growth of & mice may be lated by
(VIII) or by growth hormone  \When both hormones are admumnistered
sumultincously the effects are swmmated

Carbohydrate Metabolism

A few wolated studics on carbohydrate metabobsm hasve beun re
ported  An euly study ndieited that tcstosterone propionate
{LAXAIN) m male rabbits caused hyperglycemir and a decrease m
Inver glycogen ** Gaunt et al '* were unable to mfluence Iner or
musele glycogen w rats by treatment with tostosterone propromnte
{LAMAIN)  On the other hand Cahone 7 claimed 1 decreased con
centration of muscle gheogen in guinea pgs treated with testoster
one (VIII) Testosterone propionate (LANAIN) caused no change
1n the muscle gheogen of castrated rats but 2 deerease 1 adrenalee
tomyzed ammals

Le\us nnd MeCullagh' rep 1 that methy it {\CVI)

3 a d 1 sugar tol nd 1 d d Iner ghcogen
w the mtact rbbit  Hypopbysectomy or thyrordectomy nulbfied the
effect  Testosterone (VIII) produced no change m tolerance but
Inver glycogen was reported to he increased  In hypogonadal patents
these worhers reported decreased sugax wlerance and glycogen stotes

Shorr et al® have reported a d urtnary ton of atie
acid m a man with pituitary hypogonadism treated with testosterone
{vi)

Under the mfiuence of androgens fructose and aitne acid tend to
accumulats m the male accessory ses glhwnds @2 * This response
has been suggested as a sensityy ¢ indicater for androgense actiyaty 17 1©

G causes a o d 1on of pt
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ATP and glycogen of the heart muscle which may be restored to
normal by testosterone propionate (LAXAIN) 12¢

Creatine and Creahinine

Our knowledge of the metabohisin of creatine and creatmine has re
cently been enniched by isotope expenments  Glycine reacts with
argiine to form an mtermediary compound glycocyamme  The
glycocyamne 1s methylated to form creatine  Creatine 1n turn may
be converted to creatinme and excreted m the unne  Creatmmne on
the other hand cannot be converted back to creatine Creatine mn
comt 1on with phosphonc acid forms creatine phosphate which
plays an important role 1n carbohydrate metabolism of muscle

Androgens such s testosterone {VIII) tend to cause urmary re
tention of creatine whereas methylated androgens such as methyl
testosterone (ACVI) produce creatnuna  This phenomenon m van
ous ammals 1s discussed 1 the following sections

Rodent

In the rabbit castration causes 1mmediately fter operation an m
crensed excretion of both creatimine and creatine  Androgens can de
crease the creatnunta and probably the creatiminuria although the
latter pont has been challenged Schrive and Zwarenstemn® claim
it can he aholished but Buhler* has been unable to demonstrate
this effect The creatinuna which follows castration n the rabbit
spontancously disappears 1n about one month *** which may be due
to the adrenal androgens

It has been reported that androgens can prevent creatinuna m the
castrated rat caused by feeding creatine * Coffman and hoch = like
wise found that the creatinuna induced 1 rats by feeding creatine can
be d hed by prop (LXXXIN) in both normal
or castrated ammals  This androgen also causes mcreased retention
of exogenous creatine by sheletal muscle ***

Monkey

Jaler*® found that 5 mg per day of testosteron¢ propionate
(LXAXIN) could decrease or completely abolish the creatinuna of
ymmature or castrated mature male monkeys and androgen also re
stored the ability of the animal to retain administered creatine  Jaler
was also able to decrease or abolish the wtense creatinuna caused
by the admmstrabon of thyromne to monkeys
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Human being

With doses of testosterone propronate (LXANIN) m the range of
20 my, per day n normal children there appears to be 1 decrease
creatinurta but hittle change w creatimne exerchon 0 Tcskos(erom
{VIII) whibits both spontncous 3 or
by feedng creatme  Hoagland et al 2 have made the mterestmg ob
senvation that wo decrease i ereatmuna could be induced by testaster
vne (VIH) m boys suffermg from progressi ¢ muscular dystropby m
contrast to the findings m normal chiddren Actually the unnary
creatine level remamed normal during treatment and rose temporanly
to levels above nannal upon of Ci ex
cretion h d during in both the
normal and the dystropby patents

Willins Flesschmann and Howard * reported that methyltestoster
one {\CVI) caused an increased creatinura when used as an andro
gen for the mreatment of dvwarfed chuldren  The effect was obsened
after a latent penod of £ to 16 days and was mantamed for months
Creatmuna can be produced also by other methylated steroids such as
17 wethyl 4% androstene-38 178 o} (CANXILL) and 17 methylandro
stane-32 178 diol (CNL)  Among the meffective stermds are andsos
terone (\\V) dehydroepiandrasterane (AN} A andrastene 317
dione (L\1) testosterone proponate (LAXNIN) A% androstene
38173 diol (MLIN) andrastane-32178 diol { \AXIN) and 17 ethyl
testosterone (LXAE) No correlation was fouwad between the ability
of a 1 ta prod mitrogen retention aad action
of a sterord on male accessones  Increased blood levels of creatine
and guamdoacetic acsd were found 1 men and women as well as
mcreased urinary concentrations after methsltestosterone (\CVI)
treatment Testosterone {VIII} was mactne

This efect has m sddition to dwufed cluldren Deen observed m
normmal clldren cluldren suffening from progressne muscular dys
trophy ' normal men ' eunuchards "2 and patents with thvro
toxwicoss !

Attempts by Willuns and Tleschmann ¢ to bt the creatmun
causcd by methyitestosterone {VCVI) with an equal amonnt of tes
tosterone propronate {LAANIN) farled

Methy ltestosterone {ACV1) causes au ncreased excrehon of gly

along with “ Thus 15 1 heeping, with the aden
that thas and; actually the synthes:s of creatine

Samuels et al © bebeve that the prmary site of the action of methyl
testosterone (ACVI) 1s on the hudney  In severe luer disease methyl
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testosterone (ACVI) was able to produce increased quantities of
creatme  This was not possible in nephrosis

Electrolytes

Thorn and Harrop ** have reported that testosterone {VIII) and
the propionate (LXXXIN) were effective 1 causing sodsum retention
m the normal dog  The activity was of a low order A single dose
of 125 mg of the propionate or repeated doses of 25 mg were re
qured Doses of 40 mg of A% androstene 38178 diol (XLI%) or
Af androstene 3 17 dione (LXI) were without effect in the normal
dog

The observations of kenyon® and Kenyon et al** mdicated that
when eunuchoids were treated for a long penod of time with testos
terone propionate (LAAXIX) an edema was observed The urmne
during this pertod showed a decreased concentration of sodium chlo
nde potassum and phosphorus ** The red blood cell count the cell
volume and the plasma protemn concentration remamed normal  The
serum levels of sodium chlonde and potasstum remained constant
Effects of a similar nature have been demonstrated with methyltestos
terone (\CVI) androstane 3x 178 diol (AAAXI\) and 17 methylan
drostane 3z 178 diol (C\L) 1n normal individuals and in patients
with Simmonds disease and Addisons disease

Atherosclerosis

The fact that eunuchs are lughly resistant to coronary atherosclero
s1s 1% and men under 40 years of age have this disease ten to twenty
four tumes more frequently than women '** Jed naturally to inquines
as to the role of the sex hormones No definitine statements can be
made with respect to the disease 1n man but research in chucks by hatz
and hus group ** has demonstrated beyond guestion that experimental
atherosclerosis 1 this species can be reversed by estrogen treatment
Androgens administered to chicks on atherosclerosis producing diets
did not mtensify the disease nor did the androgens inhibit the bene
foaal effects of estrogen treatment 12 Fox !4 has reported that wild
ground fowl show atherosclerosss and that wneidence 15 9 1 i favor of
males a pattern that 1s sumilar to that found for human bemngs

Lew:s et al 145 have observed two abnormal low density ipoprotemn
components 1 the serum of immature castrated rabbits treated with
testosterone and they suggest that this “may offer a partial explana
tion for the greater susceptibility of males than females te athero

sclerosis ™
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Basal Metabolsm and Resp y Quotient

Studies on dogs mndieated that androgens caused a small mcrease
1 the basal metabolic rate and a tendency toward a lawered RQ m
“fat” castrated dogs but not “thin” eastrated dogs*¢ Nesther testos
terone (VIII) % nor methy ltestosterane (\NCVI} ¢ produced a change
1 the basal metabolism of castrated rats  Small increases were noted
s thyroidectomized castsated rats *% Testosterone (VIil) tended to
cause increments 1 the basal metabolic rate 1n human subjects after
Jatent periods of 6 to 60 days'** ¢ NcCulligh and Bossmmller ¢
and Jones McCullagh et al ®* have reported strihing increases i the
basal metabohe rate (up to 54 per cent) after the oral administration
of methy Itestosterone { NCVI) to one eunuch and nme eunuchosd men
Sumultaneously there was a lowenng m the RQ  Sinular fndings with
methyftestosterone {\CVI) have been found n prturtary dwarfs
and 1t patients with Sunmonds disease * * hansell Hertz and Reifen
stemn * could not mcrease the basal metabohe rate of hyperthyrowd
patients treated with methyltestosterone {(\CVI})

Oxidative Metabelism and Enzyme Concentrations

Gordan and Elliott ® reported that any of a group of steroads m
cluding testosterone {VIII} could mhibit aerobsc respiration of rat
cerebral cortex homogenates  Desosyeor (CN\\I) produced
the most intense wlabtion  The mhubitory action of the vanous
steroids paralleled thewr anesthebe actaty as desenbed by Sehye®
Subsequent studies by this group of workers { Eisenberg et 11 ¢ ) showed
that the oxygen uptake of rat brams was mereased by castration and
that phus and prevented the merement i
bram oxygen uptale Testosterene {VIIL) added 1 witro could tn
tubtt the Qo of brain cells from normal castrated or castrated testos
terone treated ammals

Although had a profound nfl on bramn oxygen up
take no such effect could be demonstrated for the hner daphragm
or Jevator am musele (Eisenberg et al®*}) However castrabon did
render the draphragm muscle and Iiner tissue insensitne to the oxygen
uptahe mhthiting action of testosterone (VII1) This msensttinity
could be reversed by the 1n vno treatment of the castrate rat with
testesterone (VIH)

The nfluence of steroids on the orygen uptahe of hissues was studied
by Hayano et al® Liser hadney and bram tissues were studied as
tssue shee and as b Desoxycorhicoster

onc (CAAI) dehydroepiand (1) methyd
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testosterone (ACVI) was able to produce increased quantities of
creatine  This was not possible 1n nephrosis

Electrolytes

Thorn and Harrop * have reported that testosterone (VIII) and
the propionate (LXAXIN) were effective 1n causing sodum retention
m the normal dog The activity was of a low order A single dose
of 125 mg of the propionate or repeated doses of 25 mg were re
qured Doses of 40 mg of A° androstene 38 178 diol (XLIN) or
A* androstene 317 dione (LAI} were without effect m the normal
dog

The observations of Kenyon®' and Aenyon et al % mdicated that
when eunuchoids were treated for a long penod of time with testos
terone propronate (LXXMIA) an edema was obserned The unne
durmng this peniod showed a decreased concentration of sodum chlo-
nde potassium and phosphorus **  The red blood cell count the cell
volume and the plasma protemn concentration remamed normal  The
serum levels of sodium chlonde and potassium remamed constant
Effects of a similar nature have been demonstrated with methyltestos
terone (ACVI) androstane 3z 178 diol (A\AXI\) and 17 methylan
drostane 3z 178 diol (C\L) 1n normal individuals and i patients
with Simmonds disease and Addisons disease

Atherosclerosis

The fact that eunuchs are lighly resistant to coronary atherosclero
s1s 24° and men under 40 years of age have this disease ten to twenty
four times more frequently than women ** led naturally to inquines
as to the role of the sex hormones No defimtive statements can be
made with respect to the discase 1n man but research in chicks by hatz
and hus group ! % has demonstrated beyond question that expenimental
atherosclerosis 1n this species can be reversed by estrogen treatment
Androgens admumstered to chicks on atherosclerosis producing diets
did not mtensify the disease nor did the androgens inhibit the bene
feial effects of estrogen treatment 24 Fox ** has reported that wild
around fowl show at} 1 and that merd 18 9 1 m favor of
males a pattern that 15 sumilar to that found for human bemngs

Lews et al 45 have observed two abnormal low density lipoprotemn
components m the serum of mmature castrated rabbits treated with
testosterone and they suggest that this may offer a partial explana
tion for the greater susceptibility of males than females to athero

sclerosis "
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Table 7 suminanizes the data on observed changes 1 sucaime dehy
drogenase, and succinoxidase content of tissues as nfluenced by an
drogens with and without estrogens

Arginase

Argmase has the specific function of hydrolyzing argnine to orm
thie and uren  The selationshup between arginase concentration of
Iiver and hidney tissue and steroid hormones 1s summanzed n
Table 8

Ad

tration of androgens prod a profound n argt
nase concentration of the hidney but no significant influence on liver
or testinal concentration  Castration m the mouse produced a shight
mcrement 1 hidney arginase concentration mamly due to the shght
decrease n lidney weight  Most steraids which increase the size of
the castrated mouse hdney also mercase the argmase concentration of
this ssue A particularly mteresting phenomenon 1s demonstrated
Fig 1 illustrated by Rochalians ongmnal data™ As the dose of

S0 T T T T T T T T T T T} 450
Agnase 400
7% N 350 £
E 600 300 &
= Kidney 3
500 250 £
S
3400 —{zoo M
§ 30 0§
3 2
200 100
100 {50
0 U SN RN SR S SN JSS S SV S S S | L 0
01 2 34 56 7 8 9 1011121314 1516 17 18
o

Testosterane absorbed mg./30 days.

Fig 1 Infloence of testosterone on the wesght and arginase content of the
kidney  (hochakian 2}

testosterone (VIII) was increased the castrated mouse kidney mn
creased approsimately 100 per cent whereas the argmasc concentra
tion of the tissue wercased some 600 per cent  Furthermore a maxi
mum mcrement m tissue weight was attaned at a dose of 2 mg of
testosterone {VIII) for a 80 day period while the arginase concentra
tion kept mcreasing up to a dose level of 18 mg for the same period
After the ad son of low 1ous of certain androgens
to the castrated mouse actual decreases i kidney enzyme concentra
tion Liave been noted at a time when the kidney 15 increasing rapidly
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(XCVI) and testosterone (VIIL) consistently mhibited orygen con
sumption at concentrations of the order of 2 X 10 3 ¥ orless No cor
relation of the magnitude of these inhibitors with the androgemic pro
tein anabolic or renotropic activity was apparent  Modification of
the steroid structure on the other hand appeared to determue m a
small way the extent of the suppresston Those steroid contaming
Keto groups were i general more mlubitory than those that had only
hydroxyl functions Hormonlly mactive steroids were mactive with
respect to oxygen consumption

Kochakaan *® has d rated that tc (VIIHL) (028 mM)
which 1s capable of inhibsting the respiration of many tissues does not
have this effect on the Brown Pearce epithelioma

Durscherl and Hauptmann * have reported that small amounts of
androgens and cstrogens stimulate anacrobre glycolysis and respiration
of hver shees

Sucanic dehydrogenase and succinoxidase
In the presence of a hydrogen ptor the enzy dehy
drogenase oxidizes succime acid to form fumanc acsid  The succmon
dase system consists of suceime dehydrogenase plus cytochrome ox
dase The concentration of this enzyme system i some tissues has
been shown to be a function of steroid hormones or more speaifically
androgen concentration In both semnal vesicles and prostate there
1s a decrease mn enzyme concentration after castration which may be
restored to normal by effective doses of testosterone {VIII) or testos
terone plus estradiol (L) (Davis et al™) On the other hand
Leonard ™ has shown that the levels of this enzyme mn the permeal
lature remaimn 1 d after castration of the rat and after
the admmstration of androgens

TABLE 7

INkLUENCE oF StEROD Honyones oN Svcciaic DEmprocevase (SD)
N THE Rat

Change Reler
Condition Gland m SD cnces
Castration Prostate and seminal  Decrease 70
vesicles
Castration 4+ testosterone  Prostate and semunal  Increase 70
(vin vesicles
Castration -+ testosterone  Prostate and seminal ~ Increase -0
Gun + es\mdm{l\‘zﬁ ) esicles
T
Ca‘iﬁ;‘:ggmte © Ienneal musculature  No change it

Castration + androgen Perincal musculature  No change 71
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m size As the dose 1s further d the argmase 10n
quichly increases

From Rhochakans data dealing with the nfluence of androgens on
mouse hidney argmase concentration three categortes of responses
depending upon the androgen Administered can be discerned
(Table 9}

1ABIL 9

QUALITATISE DIFFERENCES IN WEIGIT AND ARGINA®E RES10NSES OF
Mouse RIDVEY TO DIFFERENT ANDROGENS ¥

Low Dose I flect. 1hgh Dose Fffect
Change Change 1n
Kudney \rgu ase Kiloey Arginase
Lypical Sut 1atce Wengtt € oncentration Weight Concentration
Te Losterone Tast max Iutial decrease Levehugoff  Increasebeyor 1
(VD mum n tissue werght
crease incrcase
Methyltestos tast maxt Fast itial in Levelvp off  Iscrcasebes @ 1
Lerone (\CVI} Iouw In crease {no de tissue v eight.
crease crease) mncrease
A frostar Yast low Decrease » Ievehngod  lrolonged e
33 178-diol manmum atlow level er ase
{CAAIN) ncrease

Expenments by hochaluan ¢ showed that phlonizin treated rats on
a 70 per cent protewn diet showed an 1ncrease m argmase proportionate
to ludney weight  When androgen was admimstered to these animals
a further mcrement 1n hidney arginase was observed  Furthermore
rats made diabetic with alloxan and having sclerotic kidneys responded
10 testosterone propronate {LARXKIN) with the typical kidney werght
aud argase ncrement  Cortisone (CAVI) produced an immedate
mcrement in kidney argmase whereas the liver arginase increased after
an mital delay

Fraenkel Conrat et al ™ studied the nfluence of adrenalectomy and
hypophysectomy an rat liver Adrenal
muzed hypophysectomized or normal rats treated with corticosterone
(CXIX) or 11 dehydrocorticosterone (CXA) showed ncreased Liver
argmase concentration whereas simlar ammals treated with desoxy
corticosterone { CARI) did not show these changes

hochahian ** has shown that mice 1 a state of undernutntion stll
show changes 1n arginase content of tissues sumalar to well fed anumals
Under these nutnitive conditions castration produced an increase n
ludney enzyme concentration which was further increased by the ad
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TABLE 8

InFrurNcr oF Stirotp Horvoves ov AnGiNAsE CoNnTENT 0p Tiscuks®

Species
Mouse

Mouse

Hamoter

Condition of \nimal and Treatment

Castrabon
Castration + testosterone propionate
(LANNIN)

Adrenalectomy and hypophy sectomy

Normal hypophs sectomy _or adren
alectomy -+ cortisone (C\.VI)
corticasterone (C\I\) ar 11-dehy
drocarticosterone (CY\)

“ormal bypoph)sectomy or adren
alectomy + desony corticosterone
(CX\D)

Castrated + cortisone (C\ V1) or
11-dehy drocorticosterone (CY\)

Castration + te tosterone propionate
(LANADY)
Hypoph; scetomy

1Ivpophysectomy (male) + Lestos-
terone propionate (I \\\IY)
Adrenalectomy

Adrenalectomy + saline

tdrenalectomy + desoxs corticos
terone (C’ )

Adrenalectomy + adrenal cortical
extract

Adrenalectomy + testosterone pro-
pionate (LANRIN) + a Irenal cor
tical extract

Castrated male + testasterone pro
pronate (LARAIN)

Castrated male -+ testosterone pro
pronate (LNXXIN)

Normal male + testosterone pro-
pronate (LAXNIN)

Castrated male -+ testosterone pro-
pronate (LXXRIY)

Cumeaprg  Castrated male methyltestosterone
{ARCVT,

Tissues
Studied

hadney
Rudney

Liver
Liver

Laver

Laver
Kidney

Liver
Judney
Lnver
Rudney
Twver
Budney
Iner
Badney
Laiver
Badaey
Kudney

Liver
Budney
Lner
Rudney

Lwver
Intestine
Rudney
Liver

Liver
hdney
Liver

udney
ner

Change
n \rginase
Content

Increace
Increase

Decrease
Increase

o change

Increase
Tncrease

o change
Increase
Decrease

No change
Slight 1 rease

No change
Shght mncrease
No change
Increase

Increa e
Increase
Increase
Decrease

Increase
Decrea e
None

Small mcrease
ore

Refer
ences

76
70

3

73

"3

w3

®w

-

79
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lism as well as bone formation  Influences of the steroid hormones
on aaud and alkahine phospt have been

Tables 10 and 11 summanze scpresentative simples of the expen
mental fndings  hochalian ® has made an extcnswe study of the
fluence of sterod hormones on the phosphatase content of the mouse

1ABIF W0
INETUENCF OF ANDROCENS ON MIRALINE Lniosi matase (oneEVIRATIONG B
Coundition &x atd Lissurs Refer
Sprecis Treatment Studied Change enves
(land Remoral
Rat Castrated male halnev Increase o1
Tner hght wmcrease
Nt Castrated male Semnal  Decrease 8
vesicle

Irotate  Inerease de
wrease (8 days)

Mouse  Osancctomized fernale Uterus Decrease 96
Yagma Decrease
Rat Hh pophiysectomized male Liner Tuercase i
hdney Decrease
Mouse  Castrated male Rudnes )
Tiver
Intestue
Dnutrogen Treatueent
“Monse  Castrated male  Testos haduey Dectease 72
terone (VIIT) and other
androgens
Rat  Hypophysectomized male Tudaey  Increase 31
Testosterone aver No change
Rat Male Testosterone (VIII)  Femur Increase a7

ludpey  Castrabion 1 the mouse does not affect the total amount of
ladney alkaline phosph but the Thas 1s
due to the fact that the mousy hdney suffers iavolution after castra
tion  On the other hand the acid phosphatases show a de crease which
1s proportional to the tissue mass  Thus i the case of the acud phos
phatases no change in concentration 15 observed

FPestosterone {VIIT) treatment of the castrated mouse results in an
merease m hudney size and a stulung decrease 1 the concentration of
alkalne phosphatases  Actwallv the total alkaline phosphate 15 de
creased  The total acad phosphatase content of the kidney 1s increased
but only a shade greater than the mcrease m hidney size  This results
n only a shght wncremcnt n aid phasphatase content of the testoster
one sumulated kidney  Treatment of the normal mouse with andro-
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mumstration of androgens such as testosterone (VIII) and methyltes
tosterone (ACVI)

Such androgens as testosteronc (VIII) and methyltestosterone
(\CVI) produced the most drunatic increases m ¢nzyme concentra
tions  But others produced less sigmificant mnercases or as i the
case of eprandrosterone (XXI) a shght decrease  Estradiol 178 (L)
produced a moderate mcrease as did cortisone  Both progestational

b studied prog: one (\CIV) and ethynyltestosterone
(\I\) produced shght decreases

Growth hormone does not mfluence the concentration of liduey
argmase 1n castrated mice and can mhibit the usual stunulating effect
of testosterone propronate (LAXAIN) 138

Amino acid oxidase

Clark et al™ showed that castrition m the mouse resulted m
decreased b ammo acid oxidase content of hidney tissuc but not of
Iner or mtestine  Adequate treatment of the castrated mouse with
testosterone propionate (LXXAIN) restored the hidney oadise con
tent to normal or above normal levels

Cytochrome oxidase

Treatment of d rats by prop (L\AXIY)
results m an mcreased content of cytochrome oudase m the semmal
vesicles and prostate (Dawvis et al °)

Cholinesterase

Cholnesterase hydrolyzes acetylcholine 1nto choline and wetic 1ad
Everett and Sawyer ** studied the influence of gonadectomy and sex
hormone replacement therapy on the cholesterase content of blood
m the rat  Wattenwyl et al ¢ found that the serum cholinesterase of
sexually mature male guinea pigs decreases after castration but may
be brought back to normal by subcutancous implantation of testos
terone (VIII) This 1s m conflict with the results of Everett and
Sawyer who found an increase in serum chohinesterase after castra
tion and treatment of the castrated rat with androgen produced a
decrease i enzyme concentration  Further work 1s necded to show 1f
this discrepancy 15 due to species difference

Phosphatases
This group of enzymes catalyzes a vanety of reactions which are

concerned with carbohydrate nucleotide and phosphohpid metabo
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phosphatase concentration of the hidney has been found to be qualt
tatnvely similar

The relationship of steroids and the concentration of phosphatases
m male accessory tissues has been studied m some detail especially
with respect to the prostate  kutscher and Wolberg  reported a lngh
content of wa1d phosphitase m human adult prostatic tissue  Gutman
nd Gutmin® confirmed the earlier finding and showed that the
preputial gland had a similarly Ingh content of enzyme in contrast to
the relatively low concentration of enzyme m the testis Cowpers
gland liver and kidney

Huggns et 1% showed that the acid phosphatase content of dog
prostatic secretion was conditioned by androgens  The secretion of

d dogs was ficantly lower m 1c1d phosphatase content
than that of normal dogs and the deereasc could be reversed by ade
quate with pr (LAAXIN)  Gutman
and Gutman ¢ obtamned similar results in the monkey

Of partacular mnterest 1s the change in serum acid phosphatase
mdividuals suffering from osseous metastases of a mahgnant pmstatc
In such individuals or t with P da
drop m acid phosphatase (Huggns et al#)  As mught be eapected
androgen treatment under the same conditions produced immediate
nises m serum acid phosphatases (Huggins and Hodges ®)

Stafford et al ®> showed that concentrations of both acid and alka
Iine phosphatases of seminal vesicles are decreased by castration as
early as the fourth day peratnely The ations of both
phosphatases of the seminal vesicles are restored to normal by testos
terone propionate (LAXXIN) In the prostate a somewhat different
situation 1s found  Although at 8 days posteastration the concentra

tions of both phosph are d d at 4 days postoperatnely a
distinet merement 1 both acid and alkaline phosphatase was found
At 4 days the ad 1on of pre (LIXXIY)

produced a decrease mn acid and alkahne phospha(ase as compared
with the castrated uninjected control The action of testosterone
(VIIL) was reversed 8 days postoperatively when the prastates of the
operated animals were low 1n phosphates At this time the admms

tration of the androgen produced a distinct increase 1n acid and alka
line phosphatase concentrations

Vesicvlase

Vesiculase 15 an enzyme which 1s present i that portion of the rat
anterior prostate frequently called the coagulating gland which
causes the coagulation of a protem like substance secreted by the
scmmal vesicles® © 12 ¢ Normally mammalian semen 15 ejacu
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TABLL 11
STEROID INFLUENCES O ACID Priospiratase ConCENTRATIONS B
Condition of Ammal and Fissues
Species Treatment Studied
Mouse  Normaland castrated Testos  hidney
terone (VIII) and other andro-
gens
Castrated male Radney
Liver
Intestine
Rat Castrated male Tadney
Hypophjy sectonuzed male Tner
Trdney
Castrated male Semunal
vesicles
Prostate
Hypophjysectomized mnle Twver
(testosterone) haidney
C astrated male Semunal
vesicles
Testosterone propionate Prostate
[(ANY O]
Gumea  Castration Iner
mg Kidney
Doy Castration Trostatic
secretion
Castration + testosterone pro  1rostatic
plonate secretion
Human  Men—osseous metastases in Serum
bemg prostatic cancer + castration
or estrogen
Men—osseous metastases in Sernm

prostatic cancer + andro
oENS

Change
Increase

No change

No change
Shght de
crease
Decrease
Decrease

Increase
(4 days)
decrease
(8 days)

No change

No change

Increase

Decrease
(4 days)
No change

Decrease

Increase

Decrease

Increave

Refer
ences

0

76

91
9N

8a

85

91

8o

84

gens shows a picture of kidney phosphatase sumilar to that of the

castrated anumal
The phosphatases of lver and testines are not mnfluenced by

androgens
In fddlhon to the study on the hidney of the mouse there are data

on the rat” *

the hamster (Rochalian et al70) and the guinea pig

(Humm et al™) In all these rodents the influence of androgens on



INFLUENCE OF ANDROGENS ON METABOLISM AND ENZYMES 237

phosphatase concentration of the hidney has been found to be quak
tatnely similar

The relationship of sterouds and the concentration of phosphatases
m male accessory tissues has been studied n some detail especially
with respect to the prostate  hutscher and Wolberg, * rcported a hugh
content of acid phosphitise in human adult prostatic bissue - Gutman
and Gutman® confirmed the carhur fnding and showed that the
preputial gland had a similarly high content of enzyme m contrast to
the relatnely low concentration of <nzyme in the testis Cowpers
gland Iner and hidney

Huggins et 21 showcd that the acd phosphatase content of dog
prostatic was if d b Irog The of
castrated dogs was sipmficantly lower i 1cd phosphatase content
than that of normal dogs and the decrcise could be reversed by ade
quite treatment with testostcrone propronate (LXANIN) - Gutman
and Gutman * obtamncd similar sesults 10 the monhey

Of particular mterest 1s the change w scrum acid phosphatase
mdividuals suffcnng from osscous mctastascs of a malignant prostate
In such individuals castration or treatment with estrogens produced a
drop m acid phosphatase (Huggins et al ) As mught be expected
androgen treatment under the same d duced drat
nises in serum acid phosphatases (Huggins and Hodges **)

Stafford ¢t al * showed that concentrations of both anad and alka
line phosphatases of semnal vesicles are decreased by castration as
carly as the fourth day postoperatively The concentrations of both
phosphatases of the seminal vesicles are restored to normal by testos
terone propionate (LAXNIN) In the prostate a somewhat different
situation 1s found ~ Although 1t 8 days posteastration the concentra

tions of both phospk are d d at 4 days postoperatively a
distinet ancrement 1n both acid and alkaline phosphatase was found
At 4 days the ad of (LXANIY)

prop
produced a decrease m acid and alkaline phosphatase as compared
with the castrated unmjected control The action of testosterone
(VIII) was reversed 8 days postop ly when the p of the
operated ammals were low 1 phosphates At this ime the admims
tration of the androgen produced a distinct merease n acid and alha
line phosphatase. concentrations

Vesiculase

Vesiculase 15 an wnzymne which 1s present in that portion of the rat
anterior prostate  frequently called the coagulating gland  which
causcs the coagulation of 1 protein like substance secreted by the
scmmal vesicles® 12731 ¢ Normally mammahan semen 15 ejacu

—
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lated m hqud form In the rodent rat and gumea pig a stuhing
semen coagulation occurs sgon after ¢piculation  Tlus phenomenon
can be reproduced by the miamng of sermnal vesicle fluid with vesicu
lase m vitro  After castration 1 the rodent the protein substrate 1s not
produced m sufficient quantity to permit normal coagulation 3¢ but
may be revessed by androgen treatment

8 Glucuronidase
Testosterone propionate (LXXAIN) mcreases the kidney g gl
curomdase of male female and castrated mice  The enzyme content
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Unne
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Fig 2 Influence of an the g gl dase content of hidney tissue
and urme  (Riotton and Fishman 120)

of the semnal vesicles of castrated muce mncreased and admimstration
of the hormone neutrahzed thus effect®  Testosterone (VIIL) m
creased the unnary glucuronidase as well as the content in the kidney
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wbules* ¢ (fig 2} Androgems also mercase the g glucuromdase
content of the sp1yed rat uterus? ¢

Androgens and Specfic Enzyme Systems

0 Amine aad oxidase

The v ammo aad oxidase systun 15 minbited by desovy corticoster
one {C\\1) 2nd other steroids mcluding, androgens (Hayano ctal )
The storosd nlubition was not speaific for substrate p-alamne alonc
smee siular results were of; 1 wath df 1sol and dl
The action of the starod on the enzyme 1s resersible It 15 possible to
Tegener ite an active preparation by means of acctone precipitation
of the enzyme  Thus trextment removes the sterowd and regencrates
a completely active enzyme

Desonycarticosterone (CANL) was the most potent free steroid
with respect to inhibition  The mfluence of 4 vanety of sterowds 1s de
serthed i Table 12 In the idrenocortical senes no correlation could
be found between mhibitory activaty and polanty  Thus hydrocorts
sont {CXV) the most polir i this scres yacdded an bilntion ratw
of 425 (sce Table 12)  Hormonally mactine sterods such as choles
terol (NIT1Y 2021 epovy Af pregnen 3one (CLAIL) pregnane-3z
202 diol (NCV)} und A¢ pregnene 17z 20z diol-3-one (CCV) had no
miubitory activity  Exen the sodium cholestero! sulfate (CI %) was
mactise  This 15 10 contrast to the finding that such steroids as estrone
(MLV} estrasol 178 (L) and dehydroepiandrosterone (ANIH) al
thou.h completely mactive or possessing modest activity as the free
compound show high wctivity as the sodwm sulfate ester

Substances bike testosterone (VIII) produce only a shight whibition

(19 per cent) when the system 1s complete 1t zero tme as compared
with 53 per cent whibition 1f 2 pruncubation penod of 30 minutes 1t
35 € s pemutted

hate dehvd,

o Glyceroph g

Horbster and Quastel® have studied the mftucuce of a variety of
steroids on the anaerobie ind acrobic omdation of & glyewrophosphate
The enzyme preparabions were denved from both yeast nd rat hver
Androgens aud other steroids have an i vitso whibitory action of the
a ghcerophosphate dehy drogenase system 3 hetosteraids possess the
Juhest minbitory sctvity whereas 17T 1nd 20 Letosterords possess
actnaty but at a reduced level  Bram homogenates are capable of
uentrahizing the steroid whibition of the yeast dehydrogenase system
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IABLF 12
CoMi asaTIVE ACTIVITY OF VARIOUS STLROIDS ON D AMING \c1p OXIDasy 1

Inhibition produced by steron!

Ratio = R tion produced by 1 m, Devonycortostcrone (00)
Mean Inlnbition of
Con Desoxy cortitosterone
cen Mean In (1mg) Run smol Rate =
tr Inntion €o taneou Iy % Steraid
Steroid tion {Range) (Range) Dnc
€y Sterouls
Irogesterone (NCIVY 1 0 37 82 04
{N—44) (68-97)
Lthynyltestosterone 10 v 80 0 g6
A\ (3-6) (80-9)
Desoxveorticosterone 1 0 18 90 [
acetate (CI \\\]) (1-22 (77-100)
Desoxrcortuosterone 1 0 g4 20 [
lucoside (22-16) (83-97)
(CLANANID
Corticosterone 10 14 69 020
(CAIV) (3-16 3) (64-84)
Dehydrocorticosterone 1 0 16 84 o 19
(C\\)
17a Hydroxs 11des 10 0 6> 00
ox corticosterone (9-8) (47-79)
(C\VH)
Hjdrocortisone 10 14 o7 02
(C\V) (13-14)
Cortisone (C\VI) 10 3o 87 040
Allopregnane 38 17a 10 6 81 o 07
21 tnol 20-one (CVIT)
udrogens
Sodwum androsterone 1 0 » 85 0
sulfate (LANYIID (2-7) (78-92)
20 81 J2 0 &b
Sodim dehy droeps ] 0o 85 0ty
andrasterone sul (o1-08) (18-92)
fate (LX) 20 86 92 o 94
Te tosterone {(VIII) 10 10 77 013
(=218) (49-100)
tnlro terone (ANYV) 1o 1v 80 o
-2 (80-9)
Dendroepandro 1o 12 To [0
terone (\NIIT) { -18) (04-80)
A% Androstene-3 17 10 ) 1 013
dione (LND) (-1 (4)-92)
Androstane3a 178 10 0 8c 000

diol (NANIN) (—w B (0 1)
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TABIE 12 (Continued)

CoupARATIVE VCTIVMITY OF VARIOUS STEKOIDS 0N b AMING \cip Oxivane ®

Inlubilion produced by sterosd

Ratio =

Sterand
A% Andro tene-33 178
diol (\TTN)
VMethy testosterone
C\T)

17a Hydroxyproges
terone (LIN)

Sodium estrone sul
fate (CINID

Sadiam estradiol sul
fate (CIVIIN)

Sodium equilen sulfate
(1N
Tatrone (N1 V)

Fqulen (CIVI)

Cliwlesterol (\IID

Pregnane-Sa 20a-tol
(V)

21 Chloroprogesterone
(CLAI)

A Pre gnene 17 20
diol-3-one (CCV)

2021 Fpoxy A* pres,
nen-3.ane (CLAI)

~Sodium cholesterol
sulfite (CT\)

Con
cen
ira
tion
10

10

o

e mooC
e ot v

[
ccoae

-
<

~

Intubition produced hy 1 mg De oxcorticosterone (DC)

Mean Inhibntion of
Desony corticosterone

Vean In (1 my, ) Run Sunul~ Ratio =
nbstion €5 tancously % Sterord
(Range) (Range) BC

7 02 08
(2-19) (92-97)
—8 Jo -0 08
(~16-2) (77-100)
b} 92 003
(2-3) (92 92)
Ftragens
18 50 0 22
W8 80 0 Ja
o8 80 672
9% 80 10
(90 90) (50 80)
] 50 123
06 80 1 0
76-05) (60-92)
97 80 121
86 [} 134
100 G4 1 00
6 6o 00
(- 1-12) {49-80)
-2 o ~0 03
(~8-0) (49 50)
86 0 0o
(3-9) (80-92)
M cellancous
To 021
(49-100)
0 -0 11
(49-92)
93 007
(83-100)
92 022
- "8 01,
(ll—\S) ("7-80)
> 72 004
@8 (6+-80)
18 64 028
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Choline acetylase

Torda and Wollf * have studied the nfluence of stcroids on the
synthesis of acetylcholme by mmced frog bram  Cholesterol (XIIT)
had no 1 vitro mfluence but testosteronc (VIII) dehydrocpiandros
terone (WAIIL) methyltestosterone (ACVI) and a* androstene 317
dione (LXI) depressed the synthesis

Miscellaneous

Dirscherl and knuchel * have reported the activation of enolase
hexokinase 1nd carboxylase by androgens and estrogens Opsahl **
has described the m vitro mhibition of hyaluronidase by adrenocortical
steroids  Other biologically actnve steroids such as progesterone
{XCIV) and testosterone (VIII) were practically without influence
Ralman " mhibited both the malic dehydrog: and !
systems 1n a rat Iner homogenate preparation by the addition of
the sulfate esters of androsteronc (AXV) and testosteronc (VIII)
and testosterone 1748 g dicthylaminoethyl carbonate hydrochlone aad
(COXIX)
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CHAPTER

15

Normal Puberal Development
in Boys

The schedule of development of the sex organs and secondary sex
charactenstics and the wide vanation in age of onset of this process
must be fully appreaated by the chmean before he attempts to cvalu
ate the young boy who 1s allegedly retarded  The stimulus which it
ates puberal development possxhly has s ongin m a neurchy pophy seal

k by wlich the by pothalunus sumulates the anterior pituatary
to secrete of gonadotrop The type of path
way through which the hypothalamus might act upou the mtwtary
ys far from bung clanfied  Gonadotropm (chucfly lutesuzing hor
mone) promotes growth of the Leydig cells of the testis wiach 1w tarn
secrete androgen  Androgen optrating m conjunction with folhicle
stimulating hormone brings about maturation of the tubules and actine
spermatogenesis [t 15 testicular androgen of course which s re
sponsib'e for the developme nt of male secondary sex charaetenstics

Auother important determmant which probably operates to control
the schedule of development of sex structures 1s the sensitinity of
these organs to the hormone which stmulates them as affected by
chronological age  Hooker found that rats castrated at biuth showed
dunng the puberal age penod a semnal vescle response with doses
of testosterone (VIII) one 6fth as great as those required either beforc
or after thus bme In other words end organ responsiveness was at
ats peah at the age when pubcerty would have been espected te occur

From the age of 11 to 18 or 19 there 15 a fauly systematic schedule
for the maturation of the testes and secondary sea structures The
start of ths deyelopment process marks the beginmng of pubescence or
pubesty The term puberty 15 reserved by same to denote a specific
pomt of trausition when the sex organs first become functional or
more specifically the tune at wluch procreation becomes possible
Frectille function of the pews 1s actually present shortly after burth

and ability for mtercourse with orgism antedates by some tume the
249
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Testes and scrotum

As mught be anticipated the first organ to participate 1 puberal
development 1s the testis  Almost stationary 1n growth for the first 10
years of hfe the testis undergoes 1n abrupt mcrease n size between
the ages of 11 and 13 whereupon growth progresses rapidly for the
next 5 or 6 years (Table 1) Leydig cells which had been present

LABLF 1
AvERAGE Sizk 0¢ ML GENITALIA »rOM Bikri 10 MATURITY 3
Testis Pems

Ve Circum | oo | Length

Geard | Length | Volume | ference | RS | stretche 1

(m) | (e¢) | Relaxed | “023% | o Frect
emy | ™1 Tmy
Under1] 10 00 40 +0

1-2 106 07 10 4

3-3 16 08 40 3 0w
6 16 68 40 60
7-8 16 08 40 3-4 60
10 16 v 4o 34 60
1 17 1a 4o co
12 19 2 0 37 70
13 23 > 60 90
i 28 8 70 100
B 0 1 - 10
16 3o 1 80 12
g 1 8. 130
18-1) 16 8 130
Over 13| 1, 85 10 150

mn utero but disappear shortly after buth reappear agam at 11 to 13
years Meanwhile the Sertols cells undergo differentiation and sper
matogoma mcrease in number Soon thereafter spermatogenesis 1s

d by the p devel of sper Y sperma
tids and spermatozoa By the age of 15 spermatogenic function 1s
usually well established 1In studies of a group of boys ranging from
9 to 17 years of age spermatozoa were occasionally observed in
samples of moming urme from boys as young as 11 Of 24 subjects
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attunment of spermatogenic function The term adolescence usually
refers to the age interval after procreatine powers have been attamed
but during which a continued growth of sex structures occurs untl
the final adult status 1s reached The terms pubcscence puberty and
adolescence are often used rather loosely or interchangeably and with
varable meaning  In this chapter the cntire process of maturation
from 1ts inception to completion will be referred to as puberal devel
opment

Time and Sequence of Development of Puberal Changes

Although wide vanations among mdnviduals are encountered and
will be commented upon later 1t will be worth while first to consider

Ag 910 11 12 13 14 15 16 17 18

Harr line
Face 6
Beard

Larynx

(voice}

Axillary

hawr —\\. j\.

Testes Y & ?\
Pems \Q}f v J ¢ Y]
Pubue hair

Prostate —— — — — i

U T S S B

Fig 1 Aserage timing of developmental changes n sex structures { Modified
from Schonfeld )

the timng of puberal development 1w the average boy Tlis schedule
1s tllustrated schematically n Fig 1 The reader 1s referred to the
papers of Greuhch et al * Schonfeld*  hubitscheh Wilkins 7 and
Jung ® for the ongmal data and source matenil It will be of interest

to consider the separate organs n detul
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tween the ages of 12 and 15 a spurt mn growth brings the rate to about
3 inches per year for the over all average ** '* Some boys may for
Vome greatly eaceed this rate A rapid mercase i werght due lrgely
to growth of muscle tissue parallels the rapid advance 1n height
After the age of 15 growth rate slows very rapidly nd beyond the
eighteenth year very hittle further merement m stature may be ex
pected  The puberal spurt m growth 1s considered to be due to the
somatic effcet of androgen which ncludes stimulation of growth at
¢piphyseal centers (and eventual closing) along, with an anabohe
cffect on tissues n general  Estrogen which 1s produced m ncreas
g, amounts 1t this age may participate i the somatic stunulation

Hair growth

The development of sex hair imvohes a transition of the fine down
hair to fibers wiuch are thncker onger more deeply pigmented and
which possess a medulla

Hair 1n the pubic region at the base of the penis s the first to re
spond In the beginmmng 1t 1s rather short and strmight but over a
period of months the hair grows longer becomes curly and spreads
out to form first a horizontal type of escutcheon and within scveral
years usually a typical diamond shaped male pattern (Fig 1) Al
lary hair growth follows within a year after the appearance of pubie
hair and after an additional year (age 14 to 15) there 1s usunlly a
wisible fuzz on the upper hp and below the ears along with some
lengthening of the hair on the forearms and then the legs However
by 18 or 17 years half of the boys have not yet shaved and the others
require sh1ymg only one to four times a month

By the tge of 15 the frontal hair line which m the juvenle state
was an umnterrupted curve has begun to acquire wedge shaped
mndentations at the lateral margms charactenstic of the adult male

Although most puberal changes are essentially complete by 18 or
19 yewrs hair deselopment 1s an eaception  Often the beard continues
to mcrease 1n rate of growth and coarseness even after the age of 20
Chest hair may not appcar until after this tme and the scapular
region 15 usually not covered unhl middle hfe  Likewise areas over
the external ew the eyebrows and the nares do not reach their peak
unti] Jate muddle bfe or old age  The frontal hair hine alsa frequently
continues to recede i the well known manner until 4 vanble degree
of baldness 1s acquired

The extent of body hair growth and also the ulimate degree of bald
ness are determined largely by the genetxc constitution of the mdivid

ud although their pl Jt 1s mmpossible without an
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who showed positive specimens 23 had already developed pubic hair
but 1 only 18 was anllary hair present

Because the testis 1s the first organ to participate 1 puberal devel
opment senal measuremeuts of testicular length at 6 month wmtervals
re helpful m the evaluation of cases of delayed desclopment n which
the problem 1s to predict whether normal sex maturation will be
aclieved spontaneously

Scrotal enlargement wlich accompunes testicular growth 1s pro
moted by the androgen bemg elabarated by the developing Leydig,
cells  The sach becomes more elongited pendulant and relatnely
more narrow 1t its proxumil attachment

Pems and prostate

A detectable increase 1 pcnile length and breadth may usually be
noted by the age of 12 shortly after testicular growth has started It
15 a striking fact that although a clinical assessment ol gonadal devel
opment usually depends upon an mmpression of penile length there
15 2 remarhable paucity of stabisheal dath on this simple measure
ment This may be asenibed largely to the unwillingness of a meticu
lous mvestigator to trust such measurements The length of the
rclased pemis 15 greatly affccted by thermal tactile, and emotional
stimult  Measurements on the crect or stretched pents as have been
made by Schonfeld ® (Table 1) are subject to less error because the
organ 1s then at or near its manmum attamable length A thick
pubic fat pad may literally envelop the pems of an obese boy Al
measurements therefore should be mndc from the underlying pubic
bone

In many mfants and young children the glans and prepuce are it
Teast 1n part adherent  Such a state may persist particularly m the
coronal area until the onset of puberal development when there 1s 1
spontaneous separatiou of the entire foreshin

A palpable thickening of the prostate 1s usually discermble at the
same time that the pems begins to grow  The other accessory glands
along with the prostate continue to cnlarge over a penod of 4 to 5
years Secretory ictinaty as evidenced by the presence of at least small
quantities of ejaculate at the time of orgasm 1s usually apparent by
the fourteenth year  The msensible oozing of prostatic flud mto the
urethra begins at about this tine and causes the sharp pse m unnary

acid phosphatase ™
Body growth

Growth rate m the average boy from the age of 5 to the age of 12
1s relatnely slow and faurly constant at about 2 inches per year Be
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the har and the eye color The genstal and penanil regions being
more conspicuously aifected thau other parts of the bodv bceome very
much darker than the surrounding, shin

Breasts

Breast enlargement 1s seen m the majonity of boys at some time
durmg pubcral development  The swelling s usually subareoltr but
may eatend beyond this imut and may sometines be easily visuahized
The cnlargement tahes the form of 1 firm well defined flattened
somewhat tcnder and movable mass It tends to reach its peak be
tween the fourtcenth and fiftecnth yerr and then usually recedes
after 12 to 18 months although m some cases the tissue persists mto
adult hfe  Of 150 consecutine white draftees whose sexual develop
ment was normal and whose ages ringed from 18 to 35 (mean age
23) 15 per cent had palpable subarcolar masses which were usually
15t02cm m diameter’ Those who remembered the datc of onset
pliced 1t usually at the age of 14 to 15 Twenty ne per cent of a
similar group of colored men showed the same type of enlargement
Of 1000 consecutnv e wlute draftees obstrved for tisble breast enlarge
ment (not due to fat) 07 per cent exlibited such a finding as com
pared to 2 per cent of 200 colorcd men

Although estrogen ccretion 1s increasmg throughout puberty and
may play a part in bicast growth at this time 3t 1s quite possible that
the puberal stimulation of this organ 15 actually due to androgen A
simifar effcet 15 often encountered m eunuchoid men shortly after
testosterone therapy 1s started

Sex drnive and behavior

Although the anatomical events of puberty represent a phase of
development which 1s rather sharply delimited psychosewual develop
ment even thouh accelerated at puberty 1s a very gradual provess
which begins well before sexual matunty and continues for many years
afterward  Seaual behavior i rclation to age has been extensively
studied by hsey ¢

Durin,, mfancy and early childhood erectile function 1s present and
pemle erections may be a daily occurrence  Erections at this age may
be completely spontaneous and the stimuli whieh produce them can
not be consistently classed as erotic It 1s however of mterest that
strong emotional attachments to mdiidual gurls along with a desire
for physical contact may be mamfested m the early grade school
penod and the emotional pattern may be quite similar to that of
amorous attichments of mature life At its beginmng nesvertheless
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adequate supply of male hormone The progressnve change i hair
growth during later years of adulthood 1s not due to 1 continuation
of the puberal nse m androgen secretion but 1s probably traceable to
factors within the hair follicle which come more and more nto prom:
nence as age advances  The same explanation could apply to the mn
creased facil har seen in some women later m Iife

Voice change

Voice change 1s due to enlirgement of the laryna wath thickening
and lengthening of the vocal cords  After an imtinl huskiness and a
transiional period durmg which the vocal uncertamnty reflects an
attempt to adjust to a new voice range the pitch becomes fixed at a
lower level A further deepening then may contmue for several
years

Glands of the skin

The secrctory activity of the axillary glinds 1s augmented even
before hair growth 1s under way n this area  The seercthon s com
posed of the products of both the ordinary sweat glands (merocrine)
ind the apocrine glands It 1s the latter wlich are responsible for the
charactenstic odor of this region 1n the adult

Activity of the sebaceous glands of the shin 1 profoundly altered
by androgenic hormone *  Oiliness increases particularly on the face
and the sebaceous ducts plugged with secretion form comedones and
pustular acne of varying seventy Some degree of acne 15 demon
strable m 99 per cent of boys t one time or another between the ages
of 13 ind 20 The peak mcidence 1s at 18 and thereafter a gradual
improvement 1s to be espected The prcdisposition to acne 1s of
course dependent on an mtnnsic susceptibility of the skin atself al
though the presence of androgen 1s 1 conditional requirement

The product of the o1l glands of the scalp undergocs an mteresting
transformation at puberty  Short chained odd numbered fatty acids
make their appearance n substantial amount at this time and are be
lieved to be responsible for the well known postpuberil resistance to
rngworm mfections of the scalp »

Pigmentation

Skin p 1on especially as m the tannmg effect
of ultraviolet hight 1s intensified by androgen ** It 1s therefore not
surprising that the shade of a boys complexton ordinanly becomes
darker after puberty The deepemng, of ation also 1

£ 1
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these values m boys rse to the higher adult male level (see also
Chapter 13)

The Varabiity of Puberal Development

There are wide differcnces in the tme of ansct of puberal develop
ment and equally wide vanations i the size attamed by the gemtal
organs the extent of the sex hair growth depth of voice ete These
features are genetically determmed and although ther mature status
cannot be attamed without androgen 1t does not follow that a igh
degree of development indicates 3 supertor output of 2androgen by the
testis  In other words a very hursufe man 15 no more masculine 1 an
wndocrine sense than 1s one with a mmmal growth of chest hasr nor
does a tenor vowce mdicate a low level of andsogen scerction

Boys with an asthenie habrtus show some tendency to mature at a
later age than average whereas those of pyknie habitus often fend
to develop earher than the average® A correlation between personal
ity type and time of puberal develop has not been d d

The observations of Schonfckl® are the basis for the data mn
Table 2 This compifation 1s concemed with the range of vanation n

TABIE

Rasor: ot Varnarion of Lestis Vorime Ao Lencoms or Stusvonen
fur k1 ¥er) JENIS

Tews Length et

\ge (Stretched) A olume
(sears) {em ) {e)
Birth v 8 [
1-2 3-8 0 32
34 b 032
6 i) 0 3-2
710 L] 03o
u 410 4 o1
1 118 0817
3 1 N
n 4-16 1397
1o 17 2 0-97
16 J-18 "
17-25 9-20 733

, Compiled from the observativns of Schonfeld* an a group of 1080 normal
hovs

the age of onset and m the completion of puberal development
Table 3 hkewise 1s derved from Schonfelds work and 15 based on
observations of the varanon in genstal size of a large sentes of normal
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such an emotion may be entirely devord of any destre for actual sexual
contact Sex play myvolving observation and handling of therr gemtals
or those of playmates—either girls or boys—is common m childhood
but here agam even though there 1s a umique emotional reaction to
gemtal organs i general the motnation may involve little or nothmg
of an erotic nature A neuromuscular response 1dentical with orgasm
15 also possible 1 very early hfe produced either by genital manipu
lation or more commonly by certun physical actiaty notably by
chmbing a pole or a rope  Any desire for partispation with another
person for the mcitement of orgasm 1s by no means the rule

The rate at which all the physiological cmotional and gemital
mamifestations of sex drive and sex eapression become fused mto the
usual adult patterns depends partly on the soctal conditoning of the
cluld Itis quite obvious nevertheless that the cntire process 1s greatly
accelerated during the puberal years The maidence of masturbation
for exunple rises from 2 per cent at age 10 to over 80 per cent by
age 15'¢ A simlar sharp rise 1s noted for all forms of sexual outlet
whether crotic dreams with orgasm homosexual activity or hetero
suaual intercourse  The awakening of sex mterest and the rapid ac
celeration of sex activity during, the puberal years correl tte very micely
with the ncreased androgen secretton by the testes at this tme and
most likely arc due 1n part to mcreasing levels of this hormone The
slow onset of definitive sex interest and the low level of mdulgence 1
girls along with obsersitions on the shmulating effect of androgen m
some women (Chapter 18) accord with such 1n mterpretation  One
cannot conclude however that androgen 1s the sole detcrmmant of
sex desire and 1its frequency of expression cven though it may be a
pnime factor

Miscellaneous changes

Lymphord tissue steadily mcreases m mass duning early childhood
until 2 maximum 1s reached just before puberty After this time
under the dommance of sex hormones dunng puberty such organs
as the thymus tonsils adenoids and lymph nodes rapidly decrease
1 size until by age 16 they are reduced to near adult proportions

Although i girls the thyroid 15 commonly scen to enlarge at pu
berty particularly 1f 10dine intake 15 deficient such enlargement 1s
rarely encountered 1n boys  The pogressive decline of basal oxygen
consumption fram childhood to late hfe 1s slowed durmg carly puberal
develop t and 1 dm

During childhood there 1s no sex difference 1n the red cell wnd
hemoglobmn content of the blood Between the ages of 14 and 17
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androgen as nated bedow  One of the disorders to be ruled out m
such cases 1s gross adrenal hypcrfunction due to tumor or hyperplasia
1o such an mstance there 1s regulasly an exeretion of 17 Letosteroids
far m excess of that expected for the chronological age

If the testes remain mfantile woll bevoud the age of expected onsct
aof pubesal development and pubie hair growth takes place without
the participation of other male sccondary sex structures it is fair to
conclude that testicular maturition s retarded  Although this may
be a normal vanation nevertheless one should suspect hypogonadism
when such 1 reversal of sequence 15 cncountered fter the age of 13

Hormone A says

Androgens and 17 ketosterords

The eacretion of androgens and 17 hetosteronds 1n relation to age 1s
considered 1 some detal m Chapter 20 It 1s enough to siy at this
pomt that the urmary concentrations of androgens and related com
pounds are at fow levdds until about the age of 7 when there 1s a
fanrly sharp merease n both sexes which 15 muntamned until toward
the end of puberty Beyond this ime there 15 a much slower m
crease with advancing 1ge until sometime. beyond the age of 20 It
is unlihedy for scveral reasons that the sise i boys at age 7 can be
accounted for by the awakenmg of testicular function  Nesther the
testes nor secondiry sen structures show any acceleration w growth
untill 4 or § veus later  \lorcover a similtr wcrease in the excrehon
of these compounds 15 noted at about the same ge m guls This
may reflict an mereased sceretion of androgens and related sterords
by the adrenal cortex rather than by the gontd  Atter puberal matura
tion 15 under way the eacrction of 17 hetosterods and androgens rises
more sharply in boys than m gurls  This dnergence 1s most certamly
traceable to the contnibution of the testicle

Estrogens

Estrogens are detectable m the urine very early mn hfe but remam
below 10 XU per 24 hours untl the age of seven 7 There 1s then a
steady vise to 30 or 401U bythe age of 15t0 17 1In boys there is only
a shght add: dunng, the ding, 5 to 10 years
Ciuls on the other hand show a marked rise at about the age of 11
after which time the levels not only remam much higher than those of
boys but also assume a cyche varation as a consequence of the ap-

pearance of rhythmie ovanan dctinity with attendant mtermenstrual
peaks of estrogen <ecretion
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white boys from birth to sevual matunty  The difference between
the extreme hugh and low mcasurements 1s very strlung both duning
childhood and aftcr maturity It behooves the physician to recog
nize these normal vanitions so that he will not attach false sigmfi
cnce to so called infantile gemtahn in 1 10 year old boy or attempt
to judge testicular hormone production m the adult by gemtal size
alonc It may be noted m Table 1 that the most eatreme vanations

IABlEF 3
Variarion oF Livie oF Puskran DEVELOIMENT

Per Cent with
ler Cent Essentially

Hasing Cotmnplete

\ge Started Development
1 0 o
3 0 0
¥ 0 4]
10 H [
i1 24 0
17 2 0
13 8> o
1+ ot 0
1 100 7
10 100 (i
17 100 o1
18 100 61
19 100 T+
21 100 b3
22 100 100

Bascd on obsery thion of Schontdd  on 1 group of 1475 normal boy

withim 1 gren age group oceur near the age of puberty This of
course 15 simply a reflection of the high vanability m a.e of onset of
scxual development

In general the sequence of puticipation of vanous organs 1s 1den
tical no matter whether the onsct of the process 1s 1 whole begms early
or late  Occasional exceptions are encountered as m mstances where
pubic hair begs to grow (presumably m response to adrenal andro
gen) before the testes and poms have shown any change A prema
ture growth of pubic hair prior to the age of 11 or 12 before the
testicles hase started to devcdlop may be a normal occurrence due
exther to a precocious sensitity of the pubic hair follicle to thf enst
sng normal level of adrenal androgen or to an unusually early “adren

arche  thatis an accelerated timing of the prepuberl nise i adrenal
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Gonadotropins

The mpetus to puberal sex deselopment 15 assumed to be mediated
by the antentor pritwitary gland It 1s thercfore significant that neither
Catchpole nor Nathansons group ' could detect gonadotropin n
the unine of young boys until after the age of 11 From the age of 12
through adolescence there was a gradual increase from an imbal two
to four umts per day to levels more near the adult range It should
be borne i mind that the methods of gonadotropin separation which
were employcd m these studies give lower recovenes than some of the
more recent methods and therefore will not deteet very small quanty
ties  Catchpoles normal range for adult males was 7 to 20 mouse
uterme umts per day  Such values are low when compared with those
obtuned by the alcohol precipitation dialysis method which gives re
coveries approamately twice as great  There 1s therefore as yet no
strong evidence that gonadotropin 1s totally absent from the unne be
forc puberty It 1s quite possible that the hormone may be present
1 carly bfe but not at a level detectable by methods which have been
used That a mse occurs dunng puberal development cannot be
demed

Assays of urinary gonadotropin afford little specific help m predict
mg, the of sex 1on 1 boys  The patints own
testes are as good an 1ndicator of the level of circulating gonadotropin
as are the genital organs of the mouse which receives a test dose of
urmary extract Thus perceptible testicular growth i the subject 15
demonstrable at the same age that gonadotropm excretion begins to
nse A high level of excretion on the other hand f associated with
persistently small testes would denote refractormess of the testicles
due to a primary mtninsic defect (Chapter 17)
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physeal centers (advanced bone age)  If the condition 1s not promptly
corrected premature cpiphyseal closure leads to a stature which 1s
shorter than average \ather mental age nor the schedule for the
eruption of permanent teeth 1s charactenstically affected Psycho-
sexual precocsty as mamifested by awakened sex imterest and aggres
siveness 1s not the general rule * but has been scen perhaps most often
m Leydig cell tumors of the testis  In the first few months of hife due
to an apparent msensitivity of even such responsne end organs as the
pemss and pubie hair the presence of androgcn excess may not be
chaically apparent There 1s a delay i their development until the
age of 6 months to 3 years

Although sex precocity 1n general 1s sometimes loosely designated
as “premature puberty” the term should be reserved for a special type
of true precocious puberty 1 which along wath the secondary sex
changes normal testicular development also occurs  This condition

TABIE 1
Caeses o3 MALE Sex Truooan
o
Complete pemital prec oty trge preco- ’““’"‘“"‘"P"I el neoplam 1ot
°
cuous puberts Cerebral 1. pothalame disease 137

4 Irenal cortical lesion 10¢;

<
preudopuberts dissoctated ymhization Intertitzal cell tumor of testis 3%

Incomplete gemtal precocits precociou
(te~tes 1o not mature)

* From a sefies of 176 cases compded by Sechel

¥ In mo.t of these cases a pathologic lesion was not completely exclu led ty
operation biop 3 or necrop y however the longetity of the palients argues
apait t the presence of tumor

TABLE 2

Catoes oF AnpRocen Excess Die 1o \orEvaL TEstons v
1 RLPCBERsL BoTs (seFoRE Ack 10)

Nature [ Freque ¢ 10
Alrenal Onset of Per Cent of Ik s as Com
Lesi n Lesian Cliaceal Syndrome Total Cawes  pared to {arls

Hoperrlaia lreratal  Precod ous peeudopuberty ES] 1o
muxed adrenal disease
Hypersla1a  lo tnatal  recoc ous pseudopuberty  \one reporte !
Tum r 1 tnatal  Freecocious pseudopuberty 3 12
Typerpla ta  Iostratal  Predomuinantly Cushngs e repr ried
svndrame
Tum r 1 stnatal Predonnautl Cul gs 1 Vo
30 lrome

S lapted from the ata of Walkers * € 9 repertesd ases)
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16

Conditions of Androgen Excess

General Chnical Manifestations

Certam mamifestations common to all disorders of androgen eacess
will be revtcwed before the s wnous chinical entities are considered m
detul The general pattern 1s sunilar urespective of the site of the
lesion although mdnidual vanables such as sex and 1ge modify the
picture 1 varous aspects  In the prelimmnary discussion which fol
lows it 1s assumed (1) that the androgen excess 1s n relatively “pure”
form that 1s not compheated by concomtant corticoid or ¢strogen
excess and (2) that the degree of ovirproduction ranges from mod
erate to severe Disorders characterized by mntures of hormonal
effects or attended by mmimal hypersecretion of androgen will be dis
cussed as separate entities

Prepuberal boys (“1sosexual sex precocity”)

Eacessive production of androgen m the prepuberal boy irrespec
tive of the source of hormone leids to precocious growth and matu
ration of stcondary mle sex structures along with 2 spurt m staturaf
and muscular growth  Beeause both the sex structures and the somatic
tissues share m the precocity the condrtion 1s sometimes termed macro
gemtosomn or “Infant Hcrcules At the onset the pens 1s the first
secondary sex orgn to be affected It often grows to adult propor
tions and also assumes the dark hue charactenstic of seaual maturity
Erections may become frequent The scrotum darkens and becomes
pendulous pubic hair begins to grow the prostate enlarges and as
at puberty acne may dev clop If the condition persists for a number
of months ar years axillary haw appears the voice deepens facial hair
lengthens and a powerful musculature becomes quite strling A
spurt 1n statural growth is charactenstic  Accompanymg the m
crease m bone length ts an acceleration of maturation of the ep:

262
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Postpuberal women

Hirsutisin as one of the carliest and most prominent symptoms of
androgen excess m mature women The pubic hair pattern becomes
msculme and an eacessine coarse growth 1s evident not only over
the face but also over the eatremities and chest  In cases of moder
ate or severe ndrogen excess the clitons grows larger the voieo

<

Fig 1 Baldness i a 48 year-old woman with a hpod cell masculimzing tumor

of the ovary The photograph on the nght was taken one year after remoral of

the tumor Regrowth of hair 15 complete  (Case of Douglass ¢ courtesy of
C V Mosby Co )

deepens nd body musculature becomes promment  Acne may ap
pear or if pre exisng may be mtensified  Baldness swmlar to that
scen normally 1n men 1s not infrequent (Fig 1) A process of de
fermmization also 1s apparent The breasts shunk m size and the
body and face become angular because of a decrease m subcutancous
fat 1n relation to the underlying bone 1nd the thickencd musculature
Menses decrease 1n frequency and usually cease entirely 1n the course
of ime  Owvulation ceases and the uterus becomes atrophic

Postpuberal men

Pure androgen eacess m a normal man 1s not attended by chm
cally recogmizable mamfestations  An mcrease mn 17 ketosteraid ex
cretion and a depression of spurmatogenesis would be antiipated
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1s sometimes termed  complete gemtal precocity  The vanous primary
causcs of androgen excess 1 the young boy will be discussed under
separate sections  The relitive meidences of the four disorders which
arc responsible for male sex precocity are summarized m Table I A
further classification of the several types of 1drenal cortical disorders
1s tabulated 1 Table 2

Prepuberal girls (‘ heterosexual sex precocity”)

Excessive androgen production 1n a young girl 1s always traceable
to a disorder of the adrenal cortex  The naturc of the various types
of adrenal hyperfunction will be discussed under separate headings
as will the causes and consequences of its mnception prior to burth
A tabulation of the causes and of the types of vinbzing syndromes mn
girls occurning before the age of 10 1s presented n Table 3

TABLE 3
Causrs oF ANDROGEN Excess 1N PREPUBERAL CInis (BEFoRE AGE 10) *
Nature of Frequency m
A drenal Ou ct of Lar Cent of Gurls as Com
Lesion Le ton Climeal Syn frome T tal (a e pare ] to Boys
iyperlisin lreuatal T seudohermaphroditism 69 X
vinlism mise § a frenal
lisea ¢
Hyperplasta  Lostnatal  Vinhsm None reporte 1
Tumor Po tiatal  Vinlism 4 22X
Ilvjerphisin Tostmatal  Irmanly Cushingssyn  Nore reperte | 1
drome
Tunior Lostnatal  Prumarihs Cushung's syn 17 5%
Irome

A fapte | from the data of Walkins * (121 reported cases)
t=mce Wilkins revien a case of hyperplasia has been rep rte 1 an 8-year-ol | gl %
Sealso big 7

The clitons bemg the female counterpart of the penis 1s enlarged
m prepuberal vinhsm and pubie har ultimately appears  As the
duration of the disorder lengthens the voice deepens axillary bair
develops the muscles become more promment and acne may oceur
Probably owing to poor reactivity of target organs dunng mfancy
and early childhood facial and body hair are scldom consprcuous but
n the older child hirsutism 1s an mcreasingly promment feature As
m boys statural growth 1s for the chronol ] age and
epiphyseal development 15 shown by xray to be prematurely ad
vanced Psychoseaual mental and dental development are not char
actenstically affected
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Treatment 1s by removal of the mvolved testis There are no in
stances of mahgnaney s proved by nctastasss 1 the fourteen cases
reported mn chuldren

At operation the cut section of the tumor 1s seen ta be brown m
color pwing to the presence of wn umdentfied pyyment perbaps a
Iipochrome  The outline 1s sharply circumscribed but a well devel
oped capsule 15 laching  Microscopically the cells are disposed ather
mn sheets or m cords  Lake normal Leydig eclls thewr morphology s
not constant  They 1ary m outhine from oval to polygonal and the cell
boundanes are usually but not invamably sharply defined Cyto
plasm 1s charictenstically abundant and 15 pinh stamng At tumes
it 15 homogeneous and agun may be spongy or vacuolated owing to
the presence of ipid  The nucler are hikely to be of moderate absolute
size arc arcular or ovoid and possess a pronunent nucleolus  Chro
matin 15 vanable m density and 1s dispersed m vacuolar or granular
arrangement  Tubules of the surrounding normal testicular tissue
may exhibit some degree of maturation short of actual sperm forma
thon

Over forty cises of Leydig ccll tumor have been reported m adult
men  The condition 1s diagnosed with certamty only by the histo
logical charactenstics of the tumor although one might predict the
nature of such a tumor before 1ts removal af 17 Ketosteroids were found
to be high and unnary chonionic gonadotropn absent  Gynccomastia
may occasionally occur  This would suggest that m addition to an
drogen estropen may be elaborated by the tumor The proportion of
tumors which are mahgnint 1s sigmficantly ligher n mature men
than m children bemg encountered m 20 to 25 per cent of the cases

Ovary

ARRIENOBLASIONA  Well over one hundred cases of arrhenoblas
toma have been reported m the literature The most reccnt eaten
sive review 1s by Iverson® These tumors are most commonly seen
between the ages of 20 and 40 but have occurred as early as age 14
and as late as age 66  Vinhzation and amenorrhea are the most fre
quent early f wons Al it tends to be rather severe
and 15 usually charactenized not only by hirsutism but also by distinet
clitornl enlargement shrinkage of the breasts deepening of the vorce
and a transition of body contour from femmine to masculine The
excretion of 17 hetosteroids 1s usually normal but occasionally is mod
erately increased The fact that these unmary metabohtes are not
stnkangly elcvated suggests that the tumor elaborates a lughly potent
androgen which gies rise to relatively small quantities of uninary
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Very few studies of this nature have been made m cases of testicular
or adrenal tumors which before their surgical removal might have
secreted excessive quantities of androgen

Reversibility of anatomic and functional changes

In the adult female when the source of excessive androgen s re
moved or suppressed the menstrual function and fertility are promptly
restored the breasts regan their normal dimensions the excessne
musculature shrinks and the femmnme distrbution of body fat reap
pears The chtors tends to decrease 1n size over a period of months
but may remain distinctly large  The voice may or may not lose its
deep pitch depending on the length and seventy of the disorder be
fore treatment Excessive hair tends to decrease but may require
many months or years before 1t 1s lost completely or may never en
tirely disappear

In the prepuberal cluld an enlarged pents or clitons tends to re
gress after excess hormone production 1s abolished but shrinkage 1s
usually mncomplete Pubic hair behaves smilarly  Frequengy of
erechion 1n the male child decreases and excessive muscular develop
ment dirmshes  If epiphysenl closure has occurred the stunting m
stature 1s 1rreversible

Disorders of Speafic Organs

Teshis

LEADIG CELL (INTERSTITIAL CELL) TUMOR Leydig cell tumors are
comparatnely rare  Twelve cases which had been reported up to
1952 are summarized m articles by Newns* Melicow # and Fraser ®
Two additional cases have been reported more recently

The presence of the tumor 1s heralded by sex precocity which usu
ally makes 1ts appearance between the ages of 4 and 6 rarely as early
as @ The excretion of 17 ketosteroids 15 substantially mcreascd
(Chapter 20) The Friedman test for chonionic gonadotropu 1s negt
tnve  Palpation of the testes reveals one of them to be of the normal
small size characteristic of the prepuberal state whereas the mvolved
gland 15 relatively large  The degree of enlargement vanes with the
duration of the lesion A testis the seat of a tumor less than 1 cm
1n diameter may eaceed the normal member of the pair m size by 2
yery scant margin whereas advanced tumors may attam a weight of
several hundred grams and exceed 10 cm m length The smaller
tumors are frequently bunied wathin the itenor of the gland and do

not distort the surface
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castence of mned tumors {gynandroblastoma) which contamn ele
ments resembhing both arrhenobl and granulosa cell tumor 15
consistent with such a theory  Of nterest 15 the case of hershner
et al 1% 1n which a masculimizang tumor was called arrhenoblastoma by
ane group of 1 pathologists and granulosa cell tumor by an
other Another theory of ongn is that the arthenoblastoma 1s a tera
tomitous vanant A vanety of tissucs such as bone cartilage and
mucous membrane have been found m a certan proportion of cases **

The arthenoblastoma 1s frequently mahgnant although it mctasta
sizes slowly  The known incidence of mahignancy as proved by metas
tasis 1s 20 per cent** The malignant type 15 usually recogmzable by
its gross extenston at the tune of mtal exploration  The hustologic
morphology of the tumor 1s not 1 atself a rchable guide n prognosis
In women of the child beanng age who desire subsequent prcgnancies
surgery 15 commonly restricted ta removal of the imvolved ovary and
accompanying tube unless malignant invasion s evident at laparotomy
In postmenopausal women it 1s preferable to remove ail pelvic sex
organs as a routine precautionary measure

VIRILIZING LIEOID CELL TUAORS ( MASCULINOVOBLASTOMAY  Included
m this category ar tumors vanously termed “adrenal cortical cell
Juteoma ™ and “hypcruephroma of the ovary 7 Because of the con
troversy as to whether these tumors can be assigned to separate sub
sroups on the basis of morphology histochemical charactenstics chni
cal manifestations or unnary assays they will be discussed as a smgle
type Itis uncertain whether some are denved from prumitne idrenal
remnants others from lutemn or theca lutemn cells shll others from
primitive male directed inclusions or whether perhaps all onginate
from but one of these sources Thewr masculinizing charactenstics
suggest that androgen or an androgen precursor 1s elaborated by the
tumors but this 1s of no aid m clarfying therr histogenesis  Ovary
tests and adrenal cortex all are capable of manufacturing such
steronds

Telium © groups the lipoid cell tumors with arrhenoblastomata and
favors an ongmn from an embryome testis remnant which has differentt
ated to form functional Leydig bke cells Iverson  also classifies these
tumors as vanants of arrhenoblastomn but construes the whole class
as bemy, denved from ovanan mesenchyme rather than male duected
tissue  Fhe hipoid cells would represent the neoplastic equiv alent of
theea Jutem cells  Shippels views are sumilar * An expenmental
finding, 1 accord with such a theory 1s the production of luten like
tumors in the ovanes of mice subjected to a ray wrradiation ** 7 The
attendant masculimization m these mice along with such features s
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metabolites  Classical Cushings syndrome 1s not produced by this
tumor although some cases have been encountered with diabetic
glucose tolerance curves and an elevation of the red count

The neoplasm 1s almost always unilateral It may occastonally be
too small to r on pelvic ex 10n but 1s usually palpable
and averages 12 to 15 em 1n diameter  Multilocular cysts occasionally
develop and may grow to such dimensions as to £l the lower ab
domen On section the tumor ch stically app lobulated
within a well defined capsule The color ranges from gray to yellow
and may vary from one region to another Necrosis 1s frequent and
areas of hemorrhage often are conspicuous

Histol lly several diff types of tissuc may be present  All
types are frequently encountered in the same tumor but m other
mstances a sgle vanety may predommate Meyers classification ®
of the morphologcal types 1s still in common use The most highly
differentiatcd vaniety 15 composed of simple tubular structures postu
lated by Meyer to be the counterpart of testicular tubules The most
undifferentiated type contamns solid masses of spindle cells with large
nucler which strongly resemble sarcoma  An intermediate vanety

P cclls with pr nucler which in some areas are ar
ranged 1n circles resembling tubular structures but elsewhere are dis
posed m 1rregular or ) of embryome

sex cords The latter two vaneties of tissue in particular are inter
spersed with vanable numbers of polyhedral or rounded cells with
rather abundant pmk staming cytoplasm  Although 1t has been pro
posed that the latter cells are the neoplastic equnalent of testicular
Leydig cells therr abundance 1s not necessanly correlated with the
seventy of masculimzation It 1s also of nterest that the intermediate
and sarcoma hke neoplasms almost mnvanably lead to vinlization
whercas the lighly differentiated tubular types most often do not

The term arrhenoblastoma was comed by Meyer The name not
only indicates that the neoplasm causes vinlization but also implies
that 1t 1s dernved from persistent embryomc male elements within
the ovary Although this concept of histogenesis 1s the classical one
and 15 favored by Telium *° serious dissent has been expressed by some
who have studied the problem Norris * Shippel * and Iverson ® be
heve that the tumors ornigmate from pnmitinve sex gland structures or
ovartan mesenchyme which 1s not necessanly male directed They
suggest that the tubular elements may be denived from indifferent sex
cords Iverson proposes that the Leydig Like cells are more Iikely
related to ovanan theca lutem cells and that all three types of tissue

can be formed from female directed components of the ovary The
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astence of mmed tumors {gynandroblastoma) which contan ele
ments blng, both arrhenobl and fosa cudl tumor 1s
consistent with such a theory  Of mterest 1s the case of Rershner
ct al ** in which 1 masculimzing tumor was called arrhenoblastoma by
one group of it hol and granulosa cell tumor by an
other  Another theory of ongn 18 lh\t the arrhenoblastoma 1s a tera
tomatous varant A vanety of tissues such as bone cartilage and
mucous membrane have been found 1 a certam proportion of cases 1

The arrhcnoblastoma 1s frequently malignant although it mctasta
sizes slowly  The known incidence of malignancy as proved by metas
tasis 1s 20 per cent** The malighant type 1s usually recogmzable by
its gross etension at the time of imitial exploration  The histologie
morphology of the tumor s not 1 1tsclf a rehable guide 1 prognosis
In women of the child beaning age who desire subsequent pregnancies
surgery 15 commonly restricted to removal of the mvolved ovary and
accompanying tube unless ma]xgnant vasion 1s evident at lapn—owmy
In postmenopausal women 1t 1s preferable to remove all peluic sex
organs as a routine precautionary measure

VIRILIZING LIPOID CELL TUNORS { MASCULINOVOBLASTOMA)  Included
m this category are tumors vanously termcd “adrenal cortical cell
“luteoma ” and “hypernephroma of the ovary 7 Beciuse of the con
troversy as to whether these tumors can be assigned ta separate sub
groups on the basis of morphology istochemical charactensties clint
cal mamfestations or uninary assays they will be discussed as a single
type Itis uncertun whether some are denved from pnmitne adrenal
remnants others from Iutemn or theca luten cells stll others from
prmitive male directed nclusions or whether perhaps all engmate
from but one of these sources Thewr masculmzing charactenstics
suggest that androgen or an androgen precursor 1s elaborated by the
tumors but this 15 of no aid n clanfymg therr histogenesis  Ovary
testis and adrenal cortex all are capable of manufactunng such
steronds

Tehum * groups the ipoid cell tumors wath arrhenoblastomata and
favors an ongin from an embryonc testis remnant which has differentt
ated to form functional Leydig like cells  Iverson ® also classifies these
tumors as vanants of arrhenoblastoma but construes the whole class
as bemy, derved from ovanan mesenchyme rather than male directed
tusue  The hpod cells would represent the neoplastic equivalent of
theca lutun «lls  Shippels views are similar?  An expenmental
fnding in accord with such a theory 15 the preduction of lutemn hike
tumors w the ovanes of mice subjected to a ray wradiation ¢ The
attendant masculimzation m these mice along, with such features as




270 ANDROGENS

obesity polycythemia 1nd adrenal atrophy suggests that steroids
with androgenic and cortin hke activities are ather scereted or de
nived from secreted precursors

That all or any of the lipoid ccll tumors represent neoplasia of
adrenal cortical rests seems difficult to substantiate on istological
grounds alone Kepler ** and Dockerty ** have favored such a theory
because of certan clincal manifestations resembling Cushmgs syn
drome m many cases It 1s true also that one casc of malignant hpoid
cell tumor subjected to laparotomy died postoperatively m collapse
and the adrenal cortex was found to be atrophic 2t autopsy ¥ This
would suggest 1n extra adrenal elaboration of cortical hormone capable
of producing a Cushing like syndrome  Neaertheless the expenmental
findings m mice aited bove arc compatible wath the notion that the
source of such a hormone might be from some vancty of ovanan cell
rather than an adrenal rest The finding of Groat ° that adrenalec
tomy of ground squurels 1s followed by the develop t of tissue
within the ovary which not only resembles the adrenal cortex but also
matains Ife does not prove that dormant adrenal tissue exsts in the
gonad Metaplasia of fibroblsts or hyperplasia of cells of the lutemn
fanuly might ensue as a consequence of the hypersecretion of ACTH
and perhaps other tropic hormones after adrenalectomy The steraid
matenal manufactured by the ovaran cells may sufficiently resemble
adrenal hormones to substitute for normal adrenal secretion A con
verse situation has been observed n certan strams of mice wherem
ovariectomy 1s followed by adrenal cortical hypertrophy 1nd femint
zation

Vinihizing lipord cell tumors are relatnvely rare  Mernale and For
man * cite the literature up to 1951 and add an additional case  If
previously reported cases are all acceptable examples of this tumor
their cise 1s number 37 It 15 impossible to estimate the meidence of
nonmasculmizing varieties which because of 1n absence of clhnical
symp have d r 101

The vinhzing phenomena the age of meidence and the general chn
1c1] manifestations are simular to those of arrhenoblastoma  Although
Cushing s syndrome 1 malignant form and with well marked stigmata
of protemn depletion 1s not to be expected varymg degrees of poly
cythemia hypertension obesity and mmpaired glucose tolerance are by
no means rare ** Hyperostosis cramalis mterna 1s possibly more fre
quent than n the normal population * A moderate clevation of un
nary 17 Letosteroids and androgens 1s common but by no means a con
stant finding (Chapter 20)  Estrogen excretion sometumes rises That
progestational steroids may be formed by the tumor 1s suggested by the
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reports of 1 secretory endometriam i two cses and of 1 cle
voted pregoanediol output. # The Jatter however 15 not mvan
ble 7

The tumors vary m size. from 15 t0 20 om nd occasiomlly they are
eyshe  Encapsulition 1s the rule nd the color is ycllow erange or
brown  Microscopically the ncoplasm s composed of Jarge pale
polyhedral cells arranged m columns or ¢lumps withm a deheate
well vasculanzed fibrous stromy (Fag 2)  The puk stumng cyto
plasm 1s abundant and 1s usu Wy founy as a result of a considurable
quantity of hmd  Fuchsmophle grinules and glycogen we frequently
demonstrable but not without esception  Most of the tumars are be
mgh however three wstinces of fatal metastrszing lesions 7 ° md
one locally mahgnant tumor *® are on record

Surgical management 15 sumilar to that of arthanoblastom:  hepler
advised that mtensive therapy with cortical hormone bu employed
because of the risk of postoperative collapse as seen i Custungs syn
drome Sollowing the removal of an adrenal tumor which has sup
pressed the remaimnng, normal tissue It 1s of interest howeser that
such therapy has not been wsbtuted 1n most cases reported yet only
one fatality due to postoperative collapse has so far been mentioned
This patent had an noperable malignant lesion which was ot
removed **

LEADIG CELT TUMOR {WILUS CELL SYAPATHXCOTROPICCELL)  Berger °
m 1942 reported a case of masculimization m a 50 vear old woman
which was assomated wath the p:esmce of a 05 e mesovartan tutmor

d of “sympatl e cells® These cells also known as
hdus cells, are found 1n the normal ovary  In Bergers previous studics
which antedated Tus ¢ witha i tutmor 1t had been

concluded that these ovanan cells are related to the testicular mter

sbbal cells of Leydig  Morphologcally thev resemble Lesdig cells
w all respeets even i that they contam the charactensstie crystallowds
of Remhe The term sympatiucotropre 35 densed from thew close

t: 1 d nerves
Sternberg ‘has rviewed the problem of the hutus celt and has re

ported two cases of tumor with masculinizaton  One was an 86 year

old woman with a 3 o tumor 1 each mesovanum the othier a 64

year ald patient with @ sumilar tumor 1 the night ovaty  Two cases
aged 41 and 50 with mascubmization accompanied by hyperplasia
of the Intus cells were deseribed  One other patient with tumor and
w0 with hyperplasia were mentioned but not documented at the time
of wnting A case of tumor has been described by Waugh and asso

cuates ** {age 48) and anotber by Sachs and Spio ** (age 47)
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Fig 2 Vinlzmg Lipowd cell tumor of the ovary  The cells are disposed m clumps
and strands and re fairly large  Many of them e v clear ¢ytoplasm  (Case
of Doughss )
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Fig 2 {continued}

STEW LEVENTI(AL SYNDROtE (\UGROGYSTIC OR SCLEROCYSTIC OVARIES
JIAPERTHECOSIS Ovari)  In 1835 Stemn and Lev enthal  observed that
n a senes of women compluning of amesorrhea and stenhty char
acteristic cystic changes were obsenned w the ovanies  Stein s ** Jatest
report includes 2 total of sesenty Sve smilar cases  Althaugh the syn
drome 15 poorly understood and not cleardy delimeated 1n some re
spects that 113 not 3 rase dssorder 15 suggested by the publshed e
parts of 2 number of authors =+ The condition 15 discussed because
of an 3 L which although usually muld s
present i a fair proportion of cases

Medieal advice 15 usually sought by patients between 18 and 30
years of age who complain of amenorrhea and if marnied sterility
Althaugh the rase patent never expenences 3 menarche the usual
story 15 of several years of nonmnal or somewhat wregular periods fol
lowed by ap ly d g frequency until Snally amenorrhes
persists for many months  Although excessve utersne bleeding was
nat angally reported by Stem and Leyenthal 1t 15 bemng mentioned

2 f Y

m the hterature with q hagia may
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alternate with amenorrhea  Basal body temperature curves and vag
mal smears disclose no evidence of ovulation  Biopsies of the endo
metrium usually reveal 2 prolferatne (estrogenic) or hyperplastic
reaction A secretory phase 15 occasionally encountered but without
evidence of recent ovulation at laparotomy

Half of the cases exhtit hursutism of varying seventy which may
mvolve the face lower abdomen or much of the body In a smaller
pereentage of patients there 1s hypertrophy of the chtonis  Deepening
of the voice 15 rare and loss of femimine body contour severe atrophy
of the breasts baldness or excessive muscular development are not to
be anticipated  Approximately a1 fourth of the cases are somewhat
obese

On pelvic exarunation the uterus 1s likely to be small In Stemns
experience there 1s a 50 per cent chance of palpating the typical ovar
1an enlargement by bimanual examination although x ray films made
after pneumoperitoneum 1mvanably reveal 1t

The excretion of 17 ketosteroids 1s normal or shghtly clevated m
those cases which have been studied (Chapter 20) Gonadotropmn
assays (FSH) are essentially normal2® 4 and pregnanediol may be
excreted m appreciable quantity n some ¥ ¢ but not all ® instances

At laparotomy both of the ovaries are seen to be greatly enlarged
They are somew hat globular 1n shape and usually 5 to 7 cm m length
The capsule 1s smooth and leathery and 1s diffusely white save for a
light gray motting which 1s contnbuted by subcapsular cysts On sec
tion the tunica 1s thickened and dense (Fig 3) Multiple small clear
cysts less than 1 cm 1n diameter are dispersed chiefly near the surface
of the gland Microscopically the cysts are seen to be surrounded
by a hyperplastic theca mtema with some of the component cells con
taming lated cytopl: h 1stic of 1 won Granu
losa cells are usually but not always present i variable number
Signs of recent ovulation are rarely if ever m evidence The strom1
1s relatively dense

The most widely accepted form of therapy 1s wedge resection of the
ovary as mtroduced by Stemn and Leventhal The procedure conststs
of sphtting the ovary longitudinally followed by 1 of a g
wedge of tissue m this plane  The capsule 1s reapproximated by simple
suture Considermng the simpliaity of the operation 1t 15 remarkable
that therapeutic results have been excellent 1n a great proportion of
cases Normal menses are restored m 65 to 90 per tent of the patients
and pregnancy occurs In 85 to 70 per cent of those complanmng of
stenihty ‘The hirsutism frequently 1s Iittle changed but at times 1s
sard to disappear dramatically  Jones Howard and Langford ** have
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succeeded m restonng ovulatory menses with cortisone i four of six
cases  The physiological sigmficance and ultimate therapeutic usc
fulness of this approach are as yet uncert un

The pathologic phyvsiology of the Stew Leventhal syndrome 1s poorly
understood  The fact that maseulinization although usually mmmat
15 somehmes of severe grade suggests that androgen may be re
sponsible  ‘The question anses s to whether the ovinian alterations
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Fig 8 Sections of the cvary n a case of Stemn Leventhal syndrome  On the

left1s 4 low power phtomicrograph of the thickened capsule  The lugher powered

£ ou the nght di by listic theea Jutein <clls m the
hnung of a cyst

may be secondary to an cacess of such a steraid from the adrenal
gnen 1o exp al amimals may produce eystic chauges
m the ovary (Chapter 11)  Lwidence agamst such 1 mechamsm i this
chmeal syndrome mncludes the nsual absence of a substantial nse m
17 \ctosteroid exeretion as ordmanly scen when masculmzation 18 of
adrenal ongin Moreoser although simslar changes i the ovary
have been encountered i the presence of mascubmzing adrenal lesions
such a correlabon has not as yet bet n fully estabhshed
It has been suggested that the hyperplastic and luteinized theca cells
may be capable of claborating either an androgen or a steroid which
1s metabolized to an androgen ® 2 ¢ 243 Patents with the syndrome
have been reported ¢ 1n which actual nests of lutemn like cells were
scattered throughout the stroma in addition to the theca lutein reaction
1 the cysts  In the guinea pig a spontaneous mascubmzing disorder
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alternate with amenorrhea  Basal body tempcrature curves and vag
mal smears disclose no evidence of ovulation  Bropsies of the endo
metrium usually reveal a prolferative (estrogenic) or hyperplastic
reaction A secretory phase 1s occasionally encountered but without
evidence of recent ovulation at laparotomy

Half of the cases exlubit hursutism of varying sevenity which may
mvolve the face lower abdomen or much of the body In a smaller
percentage of patints there 15 hypertrophy of the chitoris Deepening
of the voice 1s rare and loss of fermmine body contour, severe atrophy
of the breasts baldness or evcessive muscular development are not to
be tnticipated  Approximately 1 fourth of the cases are somewhat
obese

On pehiac examination the uterus 15 hikely to be small In Stems
experience there 1s a 50 per cent chance of palpating the typical ovar
1an enlargement by bimanual exanunation although x ray films made
after pneumoperitoneum invanably reveal 1t

The excretion of 17 ketosteroids 15 normal or shghtly elevated m
those cascs which have been studied (Chapter 20)  Gonadotropin
assays (FSH) are essentially normal ** * and pregnanediol may be
cxercted 1 appreciable quantity in some *° 42 but not all # mstances

At laparotomy both of the ovanes are seen to be greatly enlarged
They are somewhat globular 1 shape and usually 5 to 7 ecm 1 length
The capsule 1s smooth and leathery and 15 diffusely white save for a
light gray motting which 1s contributed by subcapsular cysts  On sec
tion the tumca 1s thickened and dense (Fig 3) Multiple small clear
cysts less than 1 cm m diameter are dispersed chiefly near the surface
of the gland Microscopically the cysts are seen to be surrounded
by a hyperplastre theea interna with some of the component cells con
taming vacuolated cytopl h 1stic of | Granu
losa cells are usually but not always present m vanable number
Signs of recent ovulation are rarely 1if ever m evidence The strom1
15 relatively dense

The most widely accepted form of therapy 1s wedge resection of the
ovary as mtroduced by Stemn and Leventhal The procedure consists
of splitting the ovary longitudmnally followed by removal of a generous
wedge of tissue in this plane  The capsule 1s reapproxmmated by simple
suture Considering the simpliaity of the operation 1t 1s remarkable
that therapeutic results have been excellent 1n a great proportion of
cases Normal menses are restored m 65 to 90 per tent of the patients
and pregnancy occurs m 65 to 70 per cent of those complaning of
sterihty  The hirsutism frequently 1s httle changed but at times 15
said to disappear dramatically  Jones Howard and Langford ¢ have
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cases and spoke of “osteoporotic obesity  Baffling was the discovery
that patients might ealubut the classical features of some of these syn
dromes 1n the absence of apparent adrenal disease  The now mewn
mgless term “plunglandular syndrome™ was often apphed

Lookmg back at this era one 1s not surpnsed that physiological
interpretations were totally chaotie  Even the enstence of specific
gonadal adrenal and pitwitary hormones was not as yet well estab
Lished and there was no knowledge whatever of the chemuenl mture
or charactenstic physiological actinities of such hormones  Moreover
the fact that tumors of endocrine organs can often (but not always)
elaborate excessie quanhties of hormone was not fully appreciated
The term  hypernephroma” was applied to all clear cell or ipord con
taming tumors of the lidney gonads or adremals  Present usage of
course would distnguish between the clear cell carcmnoma of the
lidney a docnine tumor as 1 with tumors of
adrenal cortical cells theca lutem cells or Leydig type cells all of
which may secrete potent steroidal hormones  In spite of this confused
state of knowledge Collett ** mm 1924 and Holmes ** 1 1925 success
fully removed an adrenal cortical tumer from a girl and woman
respectinely and witnessed a stnlng regression of the masculimza
tion A causal relationship was thereby confirmed

In 1932 Cushing * described the syndrome which now bears his
name His approach differed 1n two respects from that of most prev:
ous authors A senes of cases mostly from the iterature were cate
gorized primanly on the basis of somatic and metabolic mamifestations
These ncluded a pecuhar adiposity shin changes asthema osteo
porosis and Gonadal d and hirsutism
were also present mn these patients but masculmlzatxon was not s¢
vere  Cushing ponted out moreover that basophilic tumors of the
antenor pituitary were frequently associated with such a syndrome
Although not denying that primary adrenal tumors might sometimes
be the cause of this same set of symptoms he was of the opmion that
the basoplulic tumor was the primary lesion n many mstances and
that 1t might be responsible for secondary hypersceretion of the adrenal
(among other glands) wath or without attendant hyperplasia  Cush
ngs dehmeation of a discrete set of somatic (metabolic) alterations
as the basis for a scparate syndrome has mn the course of time proved
to be valid s contention that hyperactivity of the pitustary gland
might sometimes be responsible for such a synd 1s also
The present consensus however 1s at vapance with the idea that 1
basophilic tumor 1s necessanly of etiologic sigmificance
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accompanied by cystic ovartes or atretic corpora lutea has been re
portcd and n the rat chononic gonadotropin may produce similar
alterations m addition to causing constant estrus **  The histology of
the ovanan follicles m the Stem Leventhal syndrome 1s not greatly
dissimilar to that observed dunng pregnancy or after the admustra
tion of chorionic gonadotropin to human subjects ©° *  Although p1
tients wath the syndrome do not appear to excrete an excessive quan
tity of gonadotropin the assay proccdure employed measures chiefly
FSH and does not rule out an excess of lutemmzing hormone

The excellent chnical response to wedge resection of the ovary sug
gests that the derangement lies pnmanly within this gland  If the
hypothesis 1s accepted that the thickencd capsule by its mechanical
effect prevents follicle maturation and rupture the thecal hyperplasta
might then be accounted for by hormonal derangements resulting from
the absence of periodic ovulation

Hyperadrenocarticism

In this category are mcluded disorders considered to be due to by
persecretion of any of 1 potential variety of adrenal steroids usually
but not nvanably accompamed by adrenal tumor or hyperplasta and
with chnreal f with androgen excess—either
extreme as m pure vinlism or mummal as i Cushing s syndrome

EVOLUTION OF PRESENT CONCEPTs  That tumors of the adrenal cortex
might be accompanicd by masculinization was first noted 1n the early
mmncteenth century  During the early decades of the present century
a number of reports appeared which confirmed this observation and
also established the fact that hyperplasia rather than tumor might at
times be present  Citations to the older Iiterature are given by Col
ltt® and by Goldsten Rubmn and Aspm®* Early attempts were
made to blish sy 1c syndromes B of the p t
hypertrichosts Apert applied the term “hirsutism  to all forms of hyper
drenocorticism  Becuse of the secondary sex changes Gallas spohe
of the adrenogemtal syndrome  During this era it was suspected
that the adrenal cortex either possessed some function relating to sec
ondary sex structures and body growth or that 1t exerted a stmulat
ng effect on the gonads According to another popular theory the
adrenal was thought to harbor sea ccll inclusions which after giving
nse to tumors would secrete a masculimzing hormone Compound
ng the nosologic f were cases sh g a vanety of sy
manifestations  Achard and Tirs i describing the diabetes of
bearded women attempted to corrclate adrenal lesions with hyper
trichosis and diabetes  Rechman observed osteoporosis mn certan
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tion of Wilkwis? st 15 scen that tumor 1s the sole cause of adrenal
vinlism ansing before the age of 10 After this age the cause may be
either tumor or “acquured hyperplasia  Offending turnors may vary
m size from 8 to 22 em  They are usually sphenical and possess a
well defined capsule  Of tumors reported npproxxma(cly 40 per cent
show clear evidence of mal y with 15
seldom an early feature but when present 1s likely to imolve the Iner
and lungs The fuchsinophile staming reaction described by Broster
and Vines ® as being charactenstic of androgen secreting adrenal le
sions although usually present m both tumors and hyperplastic glands
1s not dered to be patl Sudds ®* for example has
demonstrated the reaction 1n the normal glands of many subjects over
20 years of age

Manifestations  The chinical features of vinhism m the female are
deseribed at the beginuing of the chapter In the presence of either
tumor or hyperplasia the 17 ketosteroid excretion 1s almost mvanably
clevated well above the normal ringe  With tumors especially the
malignant type the output may be extremely high (Chapter 20) The
B 17 ketosteroid fraction 1s usually disproportionately ugh mn cases of
tumor as contrasted with hyperplasia but this 1s not a specific duffer
cntial point  An ncreased cieretion of estrogens and of pregnanediol
has been found in some cases due to tumor A neoplasm may some
times be differentiated from bilateral hyperplasia by its palpability or
its displacement of the renal x ray shadow Penrenal arr injection
sometimes outlines the tumor very mcely (Fig 4) Although this
procedure 1s subject to the hazard of fatal air embolism the newer
presacral techmque 15 ]udged less dangerous mn this respect than the
hugh app A g often has been made only by
surgical eaploration A[lhough eatensive studies have not as yet been
made 1t 1s quite reasonable to presume that cortisone (C\VI) wiil
suppress the 17 ketosteroid output 1n the presence of acquired byper
plasia as 1t does m the congenital vanety but will not do so mn the
presence of tumor **

Sunple precocious puberty 1n the female although accompamed by
growth of pubic and awllary hair 15 not attended by the high 17 keto
sterowd excretion encountered m adrenal vinhsm  Morcover the
breasts develop as they would at normal puberty menstruation be
gns and features of vinhism are lacking

Treatment A tumor should of course be removed In instances
where the climcal features are colored by admixtures of Cushings

d or if the opp gland 15 atrophic 1t 1s advisable to ad
minister {CxvI) I ely as descnbed under the
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Albright ® 1n 194142 formulated the very mmportant physiological
concept which 1s the basis for our present thinking  Cushings syn
drome was set apart as a type of hyperadrenocortictsm in which the
sceretion 15 dommated by S (sugar) hormone(s) known also as

gl ticords (Selye) Compounds i this category are the 11 oxy

or particularly the 11 17 oxysteroids and are of the same family as the
currently famibiar cortisonc (C\VI) and hydrocortisone (C\V)
These steroids probably represent the chief secretory products of the
normal gland  According to Albnghts concept the chnical picture of
Cushmgs syndrome could be nicely expluned by the capacity of this
type of steraid to induce a negative mtrogen balance accompanted by
protem depletion and to exert diabetogenic effects  The weakness
(muscle wasting) osteoporosis (loss of protem matrnx) and shin
atrophy could all result from a steroid induced protem defictency

A second type of hyperadrenocorticism was recogmzed by Albnght
as bemng characterized by pure masculmzation or virilism due to ex
cessive secretion of N (mitrogen) hormone(s) (testoids) which are
pure androgcns possessing none of the corticoid properties of cortisone
(CAVI) or desowycorticosterone (CANI) but as contrasted with
cortisone (CAVI) having 1 protein anabolic effect

Now that cortisone (C\VI) 1s bemg widely uscd chmeally 1t 15
clearly apparent that both this hormone and ACTH given 1n sufficient
dosage can duplicate the manifestations of Cushing s syndrome m com
plete detarl  Little doubt now remains that the spontancous syndrome
depends upon excessive elaboration of adrenal steroids of the cortisone
family and perhaps m addition compounds with strong effects on
sodium metabohism such as aldosterone (CC\X) In pure adrenal
vinlism the output 15 dommated by a strong preponderance of andro
gemic ds with physiclogic activaty r bling that of testos
terone (VIII)

In the followmg sections the pure masculmzing syndromes and
Cushing s syndrome are discussed separately but with full realization
that overlap between the two 1s of common occurrence Prabably
these hybnd forms depend on a secretion of admixtures of varymg
proportions of adrenal corticoids and andiogens or perhaps they are
due mn part to mndividual differences mn end organ reactiaty  The
tam “adrenogenital syndrome 15 not employed In the literature
tlus designation has been apphed to adrenal disorders of both the hy
percortlcmd and pure sinhzing vanety i ddition to cases presentmy,
admuxtures of the two

ADRENAL VIRILISM IN THE FEMALE—ONSLT AFTER BirTil  Causes  If
genital adrenal hyperplasia 1s carefully ruled out as the compila

con;



CONDITIONS OF ANDROGEN EXCESS 281

Thus the urethra and vagina communicate nto a small channel which
opens externally as a smgle onfice  The disorder may be conclusnels
disinguished from postnatal vinhsin by the demonstritian of this de
fect ‘The ovanes and uterus remawn mtact

The appearance of the external gemitilia may be mdistiguishable
from that of male pseudohennaphroditism w which there 15 2 by
pospadic penis and undescendud testes  The true ses therefore may
be m doubt at birth  Himman * who tabulated all reported cases of
female pseudohennaphroditisin found that 20 per cent at birth were
considered to be male and were reared as boys  Probably because of
low end organ sensitiaty at birth pubic hair and other secondary struc
tures ordinanly responsive to male sex hormone do not develop um
mediately m the female pseudohcrmaphrodite  Pubic hair begins
to grow at the age of 1to 8 years  In gradual sequence thereafter all
the typical mascubmazing (hanges of vinhsm male thew appearance
The voung male pseudohermaphrodite 1 contrast never shows signs
of androgen excess Scx hair and other pubcral changes therefore arc
not seen unti) the normal age  An excellent diagnostic point even m
early fancy 1s the hugh output of 17 Letosterods n femate pseudo-
he rmaphroditism

There 15 a defimte famihial incidence of congenmtal adrenal hyper
plasia  Two or more siblings are frequently affected T
to a second generahion has not as yet been obserned  Such an eveat
would be impossible 1 an untreated cise because of stenlity  Adrenal
msufficiency occurting shortly after burth may compheate congemtal
adrenal hyperplasia m the female but 1s less common than 1 the
male This problem along with certain physiological considcrations
1s discussed 1n the section dealmg with congenital hyperplasia i the
male {page 283)

Treatment  Wilkins * Bartter * Jaler ®* and co workers have shown
conclusively that cortisone acetate (CXV 1} not anly suppresses the ex
cessine excretion of 17 hetosteroids but also leads to regression of the
reversible vinlizing mamfestations  In older subjects breast growth 1
promoted and ovulatory menses established Thus the outloak for
these paticuts has mnproved emormously  Prompt and contwued
therapy mutiated shortly ::ft(r birth may be expected to suppress the

on  The dose must be adjusted to
mdmdua\ xcq\urements (Fig 5) The mnmal amount which withm
a weeh or two restores the 17 Letostermds to 3 to 8 mg per day
patients between 8 and 18 years of age and perhaps 1 to 2 mg per
day m very young chuldren s considered optimal by Wilkins®?  The
chimcal response also tempers the decision 15 to a correct dosage
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section on Cushmgs syndrome  In vinlism duc to hyperplasia sub
total resection has not proved to be effectve  Although little docu
mentation 1s 1s yet avulible one would anticipate benefit from corti
sonc (CAVI) therapy s described m the following scction on con
gemtal hyperplasin

Fig 4 A 23ycar old gl with a vinhzing adrenal cortical adenoma  Note 1n
the preoperatne view on the left the severe hirsutism shnnhage of the breasts
recession of the har hne and rather promunent musculature  The picture on
the nght was taken 8 months after remoral of the tumor  Distinct mmprosement
15 cvident although complete reversal subsequently required more than a jear
Fertility was ummpnred after marniage several years lter  The x ray photograph
made ftcr penrenal ase ijection visualizes the large tumor on the nght

ADRENAL VIRILIS\L IN THE FEMALE—ONSET IN UTERO (CONGENITAL
ADRENAL HYPEUPLASIA  FEMALE PSEUDOHERMAPHRODITISM  MIXED
ADRENAL DISEASE OF INFANCY ) Wilkans # has collected 99 reported cases
of congemtal adrenal hyperplasia 83 of these were females and 16
were males The disorder 15 assoctated with cortical hyperplasia
which ongmates during ntrauterme Iife and persists throughout the
lifetime of the patient

Clincal Features In the female at birth the chitoris 1s noted to be
greatly enlarged and the labin majora usually promment Because
of the ngh output of adrenal androgen durmg embryomc deselopment
the urogenital sinus almost mvanably fails to dulferentite normally

Previowsly illustrated in Human Pathology by H T Rarsner J B Lippn
cott Co
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Pemle enlargement and pubic hair growth often are not produced by
the latter until several years postnatally ¢ven though androgen excess
exists at birth  Congental hyperplasia 1s a very hkely diagnosis of
sibhings are known to be sumlarly affected or if sipns of adrenal nsuffi
ciency have at any ime been maunfest  The 17 ketosteroid excrchion
15 of hittle help since 1t 1s clevated m both conditions  Extremely high
ralues nevertheless are suggestive of 1 malignant tumor  Penrenal
air mjection often outlines a tumor for a ray visuabizabon  Cortisoue
(CXVI) 15 known to depress the 17 ketosteroid excretion i congenital
hyperplasia It 1s teported not to do so 1if the responsible lesion 1s a
tumor ' ** Surgical exploration has often been required 1n the past
to distingmish between these two lesions with certamty It 1s probable
that the response to cortisone may prove to be a specific differential
test.

Also to be dered m the difk 1al diagnosis 1s 10nal
or neurogeme sea precocity  The status of the testes 15 1 very helpful
point  In conshitutional precocity the testes grow to adult proportons
in accompamment with the other secondary sex changes  If an adrenal
tumor 15 responsible the testes usually are of normal mfantile dimen
sions This nevertheless 1s not an absolute rule  Three cases of con
comitant testicular enlargement have been reported

PRENATAL ONSET OF ANDROGEN EXCESS IN THE VMALE (CONGENITAL
ADRENAL HYPERPLASIA, MINED ADRENAL DISEASE OF INFANCY)  Signs of
Androgen Excess At buth, aside from a rather prommnent penis in
some cases there miy be no detectable sex precoaaty By the age of 2
or 3 however a distinct enlargement of the pems 1s followed by
growth of pubic hair and the beginmng maturation of other secondary
sex structures  The testes remam small unless myvaded by hpmd cells
as noted later  Because of the supp effect of ex 1 an
drogen 1t 15 unlikely that normal testicular development can occur at
puberty

Adrenal Insufficiency  The term “mixed adrenal disease of wfancy”
has been apphed to certain cases of congemtal adrenal hyperplasia
wluch a serous salt wasting adrenal msufficiency 1s manifested  Males
m particular are susceptible to this comphication  Because of the usnal
absence of gemtal precoaity mn the male i the early interval after
burth the diagnosis frequently 15 not suspected Chmenl features of
the syndrome were deseribed by Dijhhwzen and Behr ® 1n 1940 In
the same year Willins Flerschmann and Howard % and Butler Ross
and Talbot ** first d the p of adrenal £
Rnudson * has presented a senes of cases and ated additonal ht
erature.
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Overtreatment will produce symptoms of Cushings syndrome The
uvsual mtramuscular dose 15 5 to 25 mg a day or 20 to 100 mg, every
4 days ‘The oral dosc vanes from 10 to 75 mg duly divided i two
or three doses

g 8
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17 Ketosteroids (mg /24 hr)
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Fig 5 17 ketosteraid excretion 1 a 14 year old girl with congenital adrenal

hyperplasta  Note the cntical dose level of cortisone which was required to

suppress the 17 hetosteroids Neither 25 mg nor 50 mg daily by mouth were

effectine whereas 75 mg reduced the output to normal. Menses appeared within

2 months and factal hair growth previously controlled m part by electrolysis

ceased to progress Two years after theripy was begun a dose of 50 mg proved
to be satisfactory for maintenance

POSTNATAL ONSET OF ANDROGEN EXCESS IN BOYS ( PRECOCIOUS PSEUDO
pUBERTY An adrenal disorder giving rise to androgen excess m young
boys 1f not the result of congenital adrenal hyperplasia 1s perhaps
without exception always due to tumor There 1s at least an even
chance that the tumor will be mahgnant Males are much less fre
quently afficted than females  In the very young child a clinical dis
tinction between tumor and congemtal hyperplasia may be difficult
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sates by secreting an increased amount of ACTH  (Elevated blood
levels of ACTH have been demonstrated ™) Adrenal hyperplasia and
hypersecretion ensue but because of the aforementioned wtnnsic
defect the predonunant secretory products are androgeme The
faltening secretion of hydrocortisone (CXV) may then be largely re
stored by the eacessive Jevel of ACTH  In some patients however
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the potent salt retaming adrenal steroids still cannot be manufactured
normally  $alt wasting adrenal msufficiency thus complicates the
picture  OFf interest 1s the fact that the zona glomerulosa of the
adrenal may be absent m histological sections  In certamn cases of this
disorder the electrolyte function of the cortex 1s not lost but perhaps
my be actually simulated and lead to the hypertension which s
somctimes encountered  Gonadal failure 1n the mature mdividual 15
easily explaincd by the dep g effect of ex mounts of an
drogen (plus some adrenal estrogen) on the output of pituitary
gonadotropin  Cortisone (C\V1) therapy by artificially providing
a normal amount of prtuitary inhibitor relieves the pitmitary of secret
g excessive amounts of ACTH  With the reduced production and
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Signs of the adrenal msufficiency usually consist of persistent and
projectile vomiting beginming a few days or weeks after buth  This
symptom along with visible penstalsis falsely suggests gastromtestinal
obstruction  Dehydration becomes apparent and chemical studies are
likely to reveal a depressed blood bicarbonate sodium and chlonde
an azoterma and an elevated potassium  Diagnosis 1s confirmed by
the demonstration of high urinary 17 ketosteroids along with a favor
able therapeutic response to saline infusions nd desosycorticosteronc
(CXXI) The latter 1 doses of 1 to 5 mg a day preferably combined
with 2 to 5 grams of extra salt 1s effective m controlling the salt deple
tion which charactenizes the syndrome The most rational form of
long term therapy would include cortisone (CAVI) This hormone
m addition to inhibiting the androgen excess which eventually will be
manifest also possesses appreciable sodium retaiming activity  Inaddi
tion to cortisone (CAVI) estra salt may be the only supplementary
therapy required Some patients however need desoxycorticosterone
(CXAI) mn addition

Hypertension  An occasional patient with congemtal hyperplasia
whether a boy or a gul exhibits hypertension rather than adrenal in
sufficiency The blood pressure 15 effectively Jowered by cortisone
(C\VI) in optimal dosage

In a certamn number of boys with this syndrome an estensive wfil
tration of the testes with large ipoid contaming cells has been demon
strated  Most observers have identified these cells as aberrant adrenal
cortical tissue  However Landing and Gold * consider them to be
Leydig cells grown hyperplastic in response to an excess of tropic
hormone (LH?) thrown out along with ACTH by the antenor pt
tutary

Physiology of the Disorder ‘The studies of Bartter  Willins *
Jailer ® Lewis ° and co workers have arded greatly in the elucidation
of the pathophysiology When ACTH 15 given to these patients the
17 Letosteroids mse (as they do normally)  Neutral reducing steroids
(11 oxysteronds) however do not rise 1dequately  Moreover the fall
1n eosinophuls 15 mpaired and the normal response of sodium reten
tion does not occur  Salt actually tends to be excreted i increased
amounts The admmmstration of cortisone {CAVI) to these patients
reduces the excessive excretion of 17 ketosteroids and biologically ac
tive androgens  Estrogens and pregnanetniol (LMII) * which fre
quently are elevated also dechne

The followmg hypothesis seems jusified Owing to an intrinsic de
fect of the adrenal cortex the cortisone (C\VI) family of steroids 1s
not secreted m adequate amount {Table 4) The pituitary compen



287

CONDITIONS OF ANDROGEN EXCESS

woytiaie 2oyung o) oqqndanns ap astmoyy suaSosput pouojry  sonssy
oneday 10 DJwNS{s Ty IN20 SI0OP ] { LI 01 sp uoqIrd 17 jo [{ews 8 Jo uopuBag v 3E 51220 1 Ju
aoutyzodwit gomtut Jo A[qeqoid st 5N UOGND GT L3N0} Pt W GEd 15 2ddn oy UDIWP [TUIIPT B} UN[NA UOISIINUGXINU]  1¥9[d
334 st 30U 53 sCeMGHILA 0wy AN} UL SUOW! LLOJSUEN [EIIUE I3 JO UMW ST SISIUATOPIOIIS [EUIIPT JO N[5 [eneqed iy g Siy

B T % ey [——
= e oH
— —
0% oK o7 o”
3 epmodans
o
gt mp 195 medid 9
20 d | van
ooy
o pr—
T
o ~
siiatd o 20 o
o 0=3
© ol —
e

s

]
20

Ho o =T

anM

10— 31

M

no—o—"t

OH
"



286 ANDROGENS

release of ACTH the adrenals no longer arc made to secrcte excessive
quantities of androgen Not very well explamed 1s the tendency of
patients with this disorder actually to lose salt under the mfluence of
admmistered ACTH  Elaboration of a separate salt losing adrenal
hormone has been postulated 8 ®  Such a theory would also ex
plain the rather large requirement of desoaycorticosterone (Cx\\I) for
mantenance as compared to the Addisoman patient

Speculation may be made as to the cxistence of specific defects of
steroxdogenesis which might produce such a syndrome The scheme
postulated m Fag 6 represents a senes of steroids 1 process of chenu
cal transformation within the gland It may be seen that ACTH 1s
shown to mtite a chamn of events m two independent pathways
Thereafter m each pathway the conversions are accomplished by
enzymes which do not require the mediation of ACTH The first
enzyme promotes dehydrogenation m both senies at position 3 of the
molecule In subsequent stages other enzymes three m number serve
to introduce a hydroayl radical at positions 11 17 or 21

The major pathway at the top of Fig 6 1s composed of compounds
with twenty one carbon atoms The termmal carbon at the end of the
two carbon chain represents position 21 It may be seen that hydro
cortisone (C\V) and corticasterone {C\IX\) are wmportant end prod
ucts of this senies  The pathway at the bottom of the figure 15 repre
sented by steroids which contain mneteen carbon atoms and possess
androgenic activity

The aberration 1n congemtal adrenal hyperplasia could be explamed
by assuming an imparment 1n hydroxylation at position 21 Synthesis
of hydrocortisone (CXV) thus bemy, defictent an madequate mhibi
tion of the secretion of ACTH would ensue Excessive elaboration of
ACTH would now overstimulate the mtact low er pathway and lead to
masculimzaton  Although the anticipated enh of preg
lone {\l) formation right p the f: of daugh
corticoids by providing an mncreased pool of precursor thus compensat
g for the enzymatic defect the hinetic advantage would stll remamn
with the androgen series  There 1s no evidence that a defect i hy
droxylation at position 11 exists in either major pathway Indced
unpary steroids 1 this disorder mnclude increased quantities of metabo
htes with a hydroxyl group in this position (Chapter 20 Table 35)

Treatment  Control of complications due to electrolyte deficit has
been mentioned previously  Other features of the condition which
assume importance as matunty approaches are stunting of body stature
resulting from accelerated ep:pl\iscal closure and sten'hty due to sup
pression of FSH by adrenal C 1 of
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be remembered that overlap occurs with states of pure vinhsm  Cases
of typical Cushing s syndrome are illustrated m Fig 7

Obesity  An increase of subcutaneous fat 1 adults 1s charactenstt
cally confined to the face neck and trunk In infants and children
the extremities may share in the adiposity The face 15 conspicuously
rounded and the cheeks are very prommnent

Skin  The face 1s dushy red or occasionally bnght red m color
Acne may occur Wide purple stnae atroplucae often develop over
the lower abdomen and hips  The skin 1n general 1s somewhat thin
perhaps with a pink tint and bruwsses easily

Hair In the female hursutism of mild or moderate degree involv
g the face and trunk 1s C bald 15 uncom
mon

Muscles Generalized muscular weakness 1s a very significant com
plamt A diagnosis would be made with considerable reluctance in
the absence of this symptom  In advanced states of the disorder the
patient may be too weak to leave the bed  Atrophy of the leg and arm
muscles may be clearly apparent. Flabbmess of the abdominal wall
leads to pendulous protrusion A low creatinne excretion attends the
muscle atrophy

Bones  Osteoporosis of the spine 15 very common and 15 a very
mportant d ic finding  Comp of the vertebral bodies by
the interposed discs produces the “fish spme” as visualized by x ray
Compression fractures are a likely comphication and the resulting
kyphosis frequently 1s evident on physical examination

As contrasted with the pure masculmizing syndromes epiphyseal
development m the child tends to be delay ed

Cardiovascular  Hyp ath and nephroscl
are not only very frequent but complications ansing therefrom are
often responsible for 1 fatal outcome

Sex Organs  In the female amenorrhea and in the male 1mpo
tence are typical The presence of chitoral hypertrophy 1s vartable

Blood Cells Polycythemia 1s common Neutrophils tend to be
Iugh and Iymphocytes low ™ The fasting cosmophil count 1s low
Although representative statistics are as yet meager an absolute eosin
ophul count below 50 per cubic milimeter 1s to be anticipated

Metabolic Changes Protem washng 1s undoubtedly of constant
occurrence yet a negative mitrogen balance cannot always be demon
strated  Perhaps the average dmly decrement 1s too small to detect

or else depletion may have already reached its it by the time such
a study 1s made
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cortisone (C\VI) dunng early childhood should serve to prevent the
premature closure of growth centers Cases are reported n which
this hormone has promoted normal testicular growth and spermato
genesis 1 older boys

CusHING S SYNDROME  CLINICAL FrATURES  Of 166 cases of Cushmgs
syndrome collected from the recent Literature 136 were females and

Fig 7 Cushings syndrome on the left i a 3 year old gl and on the night mn a

39 year old woman  Eaploration of the adrenals did not reseal tumor s either

mstance The young gl ulimately grew more hirsute and the voice became deep

Pituttary 1rradiabon was followed by a temporary decrease in adiposity and n

creased strength  The woman showcd little response to sumlar wrradiation and
1 1 bed to a

30 were males  Ages have ranged from early childhood to the seventh
decade Dragnosis of Cushings syndrome depends on the judgment
of the chmean as to whether the chimcal and laboratory data are
sufficiently typical No single laboratory finding 1s 1n atself dragnostic
The syndrome m its pure form 15 described Tt should nevertheless
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of muscle bone and shin the obesity diabetes hypertension blood
cell alterations and eltctrolyte changes are all compatible with corty
costeroid excess  Other mamfestations such as mild hypertrchosis
acne and gonadal depression seen m relatnely pure forms of Cush
ings syndrome although consistent with an androgen excess might
be attnbutable to androgeme matenal derned from the metabohc
degradation of corticosteroids (Chapter 7)  Pure cortisone (CAVI}
ar hydrocortisone (CAV) ~dmmstered to normal subjects may pro-
duce these same mamfestations

In cases of Cushings syndrome duc to bemgn adrenal tumor the
unnary 17 ketosteroids do not tend ta nse (Chapter 20)  This sug
gests that preformed androgen s not produced 1n excess but that the
tumor cells are capable of selective elaboration of corticoids (upper
pathway of Fig 6) These compounds are degraded only n small
part to active and or 17k ds In cases ted wath
adrenal hyperplasia where an excessne secretion of ACTH may be
postulated as lhe primary cause of the disorder one would predict
that an of androgen should y the ac
cclerated formation of corticoids (Fig 6) 17 hetosteroid excretion
does 1 fact tend to be somewhat elevated 1n such patients The
physiological effect of these androgtns 1s nevertheless overshadowed
by the pronounced mfluence of the abundant corticards  Mahgnant
adrenal tamors are frequently attended by a massive eacretion of both
corticords and 17 k ds Both synth pathways are undoub
edly operating at accelerated rates Varying admutures of severe
virthzing phenomena could occur if androgen synthesis were particu
larly promunent  Since the tumor consists of autonomously function
g tissue not controlled by ACTH senous alterations 1 the ratio of
corticords to androgens would not be surprnising  An exclusive m
crease of androgen synthesis would of course produce pure vinlism
rather than Cushmngs syndrome That tumors may function mn such
manner has been pointed out m a previous scction

That eacess estrogen may be secreted in Cushings syndrome 1s ev1
denced by 1ts increased titer in the unme m some cases along, with
attendant physiological changes such as breast development and uter
me blecding sometimes seen i immature guls It 15 unhkely that the
estrogen 1s denved from secondary degradation of corticoids

Whereas adrenal tumor 15 almost without exception the cause of
Cushing s syndrome m the immature child st 1s of less frequent occur
rence 1n the adult Both m the compilation of Thompson and Eisen
hardt* and 1n the single senes of 64 cases reported by Sprague
Kvale and Prestley ™ only 22 per cent resulted from adsepal neo-
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Frank dinbetes 1s not mvanable, but an impured glucose tolerance
1s the rule  Polyuria and polydipsia are sometimes expenenced even
m the absence of glycosuna This phenomenon may be related di
rectly to the water excreting function of the kidney

Inconstant findings consist of a shght mcrease n BMR elevated
scrum cholesterol high serum CO. shightly clevated sodum and
depressed chlonde 1nd potassium

When both salt and desoxycorticosterone are admimistered to pa
tients with Cushings syndrome there 1s usually a salt dwresis rather
than the normally expected retention *

Eyes  Exophthalmos has been described but not venfied by quan
titatin e measurements

Nervous System  Severe depression 1s reported n 25 per cent of the
cises  Psychoses are common and swmieide 15 by no means rare

Infection  Increased susceptibility to overwhelming mfection 15 a
senous hazard of Cushings syndrome and 1s very prominent among
the causes of death

Hormone Assays Unnary corticosteroids tend to be high when
estimated by bioassay © and also when determuied chemically as neu
tral reducing, compounds 7 or formaldehydogenic substances ™ and
yet although these excreted steroids are of the very category thought
to be responsible for the disease approximately 10 per cent of the
cascs overlap the normal range  Thus 1s less common 1 the presence
of tumor than with hyperplasia  That an overlap with normal 15 ever
obtained may be due partly to n the bolic degrad
tion of parent sterords during their sojourn m the body befare excre
tion and partly to vanations m the proportion of conjugated to un
conjugated (extractible) urmary steroids

The excretion of 17 ketosteroids 1s highly vanable n Cushmgs
syndrome In general the values tend to be shightly clevated mn the
presence of adrenal hyperplasia markedly elevted m some but not
all cases of malignant tumor and not altered 1n the presence of a be
nign tumor (Chapter 20)  Considerable overlap occurs not only be
tween these groups but also with the normal range In a himted
sertes of cases a fall n 17 ketosteroid excretion has usually been ob
surved after cortisone admumistration when the disorder was caused
by hyperplasia but not 1 the presence of an adrenal tumor ™ *°

Causes of the Physiologic Derangement  As stated i the mtroduc
tion to this section there 1s little doubt that an excessive secretion
of cortu Is 1s the diate primary cause of Cushings syn
drome A source m the adrenal 1s obvious i cases due to a tumor
of thus gland  Of the vanous mantfestations of the discase the atrophy
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of muscle bone and shin the obesity dimbetes hypertension blood
cell alterations and electrolyte changes are all compatible with corts
costerord excess  Other mamfestations such as mild hypertnchosis
acne and gonadal depression seen i relatnely pure forms of Cush
mgs syndrome  althougt with an androgen escess might
be attnbutable to androgemc matenal demved from the metabohe
degradation of corticosterods {Chapter 7)  Pure cortisone (CAVI)
or hydrocortisone (CAV) admumstercd to nommal subjects may pro
duce these same mamfestations

In cascs of Cushings syndrome due to bemgn adrenal tumor the
urmary 17 hetosteroids do not tend to nse {Chapter 20)  This suy,
gests that preformed and 15 not produced 1n excess but that the
tumor cells are capable of selective elaboration of corticoids (upper
pathway of Fig 6) These compounds are degraded only w small
part to actne androgens or 17 & ds In cases d with
adrenal hyperplasia where an excessive secretion of ACTH may be
postulated as the pnimary cause of the disorder one would predict
that an ncreased synthesis of androgen should accompany the ac
cclerated formation of corticaids (Fig 8) 17 hetostarad excreton
does 1n fact tend to be somewhat elevated n such patients The
physiological effect of these androgens 1s nevertheless overshadowed
by the p d nf] of the abundant corticoids  Malignant
adrenal tumors are frequently attended by a massne excretion of both
corticords and 17 hetosteroids  Both synthetic pathways are undoubt
edly opevating at accelerated rates Varying admixtures of severe
virthzing phenomena could occur i androgen synthesis were particu
larly prommnent  Since the tumor consists of autonomously function
mg tissue not controlled by ACTH senous alterations m the ratio of
corticoids to androgens would not be surpnsing  An exclusne m
crease of androgen synthesis would of course produce pure vinhsm
rather than Cushings syndrome That tumors may function 1n such
manner has been pomnted out 1 a previous section

That excess estrogen may be secreted m Cushings syndrome 1s e
denced by its mncreased titer m the unne n some cases along with
:mend:mt p\\ysmloglca\ changes such as breast development and uter
e bleed seen guls It as unhhely that the
estrogen 1s dem ed from secondary degradation of corticoids

‘Whereas 1drenal tumor 15 almost without exception the cause of
Cushing s syndrome m the smmature cluld 1t s of less frequent oceur
rence in the adult  Both i the compilation of Thompson and Essen
hardt* and n the single semes of 64 cases reported by Spraguc
Rovale and Prestley ™ only 22 per cent resulted from adrenal neo-
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plasm  The remaining majority showed erther hyperplasia or no gross
lesion  Of a total of 52 cases of tumor reported 1 the recent hitera
ture 27 were called malignant  All tumors so far reported m males
have been malignant

Of cases of Cushings syndrome not duc to adrenal tumor most
exhibit adrenal hyperplasia but a mmonty show no clearcut ana
tomical 1bnormality  With the possibl it of 1
ovanan tumors which may produce mild manifestations of Cushings
syndrome st 15 Iikely even n the absence of hyperplasia that cortical
hypersecretion exists mn all mstances  Although thymic tumors have
been found m several cases adrenal hyperplasia also was present ®
It 1s reasonable to suppose that the commonly observed cortical hyper
plasta 1s caused by hypersecretion of ACTH The clinical mprove
ment which may attend x ray wrradiation of the pitwmtary or partial
destruction of the gland* 1s m keeping, with such an hypothesis
Somewhat agamst this notion 1s the failure of vanous mvestigators **
to demonstrate high levels of ACTH in the blood of affected patients
Such negative results however are not conclusive because assy meth
ods are not sufficiently sensitive to measure the level of ACTH m
the plasma of normal subjects

It 15 pertinent to der the fi of basophilic ad
which was stressed by Cushing as bemg of etiological sigmficance
These tumors have rarely exceeded a few millimeters in diameter It
has been well established that similar tumors or 1ggregations of baso
phihic cells are found 1 2 to 7 per cent of patients at routine autopsy
and produce no chnical manifestations dunng life 2 This of course
does not prove that such tumors cannot at times be functonal
Eosinophilic tumors of the pitutary for example are m some imstances
nonfunctional but in other individuals will produce acromegaly Non
functioming tumors of the adrenal cortex likewise arc not rare ® %
The fact that 33 of 52 patients with Cushing s syndrome as compiled
by Tt and Eisenhardt * showed 1 e tumors indicates a
much ligher mcidence than m the normal population  To :dentify
the tumor as a source of ACTH on the other hand and thus as the
primary cause 1s not allowable on the basis of correlation alone Al
though the cell of the pitmitary which sceretes ACTH s pot known *
the eosinophile 15 perhaps more favored than 1s tho basophile  More
over both eosmophihic and chromophobic tumors have been described
m patients with Cushing s syndrome * * That the hyalmization of the
basophiles described by Crooke * and seun m over 90 per cent of
cases of Cushimngs syndrome as compared to 3 per ccnt 1 routing
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autopsics 1s undoubtedly a secondary phenomcnon 1s attested by ats
development when the causatwe lesion 15 an adrenal tumor and also
when cortisone {CA\VI) 1s admmistered * It therefore 15 possible that
all anatomic changes so far descnbed m the pitwtary are not related
to the supposcd primary physiological defect of this gland which s
thought to be responsible for many cases of the syndrome Hem
becher ¢ demonstrated atrophy of hypothalamic nucler mn five cases of
Cushing s syndrome not caused by an adrenal tumor This finding
suggests that a prumary hypothalamic disorder may 1 some cases be
responsible for hypersceretion of ACTH

Prognosis and Treatment  Cushing estimated the average duration
of hife 1 patients to be 3 to 7 years with death most commonly due
to sepsts ar hypertensise disease  Oceasional eases not due to adrenal
tumor may underge spontaneous temporary Temission or may mani
fest a cyche fluctuation 1n seventy

It 1s smperative that an adrenal tumor be ruled out before any
treatment other than adrenal surgery 1s even considered  \ ray pro
cedures, including pemenal air mjection sometmes suffice but by

lateral expl 1s f) ly 1 When a tumor 1s found

the opposite adrenal 15 seen to be atrophic as a result of a suppression
of ACTH output by the autonomously funchioning tumor Because
of this atrophy fatal adrenal sufficiency will most certainly follow
removal of the involved gland unless cortical hormone 1s admums
tered It 1s advisable to gne several hundred milligrams of cortisone
{C\VI) daily immediately before and for several days alter surgery
then to taper the dosage and perbaps to admimster ACTH 1 adds
tion 50 as to reverse the atrophy more promptly

If an adrenal tumor has been ruled out satisfactorily conservative
therapy would consist of X mradiation to the pituitary with the hope
of reducing its ACTH output Many patients enjoy at least a tem
porary remussion after radiation  Cushing employed this procedure
and it 15 still beng recommended *  As the most defimtive therapeutic
approach 1t 1s Iikely that subtotal or possibly total adrenalectomy wall
enjoy mereasing favar for severe forms of the disease  Both the Jatter
approach wlich was once out of the question and the former once
exceedmgly hazardous may be performed with reasonable safety now
that cortisone (CXVI) 15 available for postoperative support and af
uecessary for mdefimte mamtenance  The Mayo Clmc group con
vinced as carly as 1932 that even 1 the absence of tumor the adrenal
plays a d role d 1n thss p di Their most re
ceat seres of cases of radical extirpation reveals a ligh percentage of
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favorable 1emissions and a low operative mortality ®  Poutasse and
McCullagh likewise huve had good results with subtotal adrenalec
tomy *

Sex precocity of intracramal ongin

It may be predicted that 1 nse m the output of pitwitary gonado
tropmn occurning ahead of its normal puberal schedule will result m
precocious sex development  Although primary pitwitary lesions such
as tumors are not among the recogmzed causes of such precocity tu
mors of the hypothalamus and pineal region are known to produce it
A type of spontancous sex precocity unassoctated with a lesion any
where m the body 15 also well known This type of precocity 1s gen
erally believed to depend on an accelerated maturation of hypotha
lame centers which control the release of hypophyseal gonadotropm
Both types of premature puberty have been encountered mn children
as young as 2 years of age These two varieties of precocity are char
acterized by a complete 1sosexual puberal development 1 which the
gonads themselves attamn a mature functonal status and elaborate
therr charactenishe hormones The subject of mtracramal sex pre
cocity has been carefully reviewed by Sechel? Wemberger and
Grant  and Bing Globus and Smaon ™

LESIONS OF THE PINCAL AND HYPOTHALAMUS Pineal neoplasms long
known to be associated with sex precocity actually produce such a
disorder 1 only about one third of the cases After much expen
mental work no acceptable evidence has been presented that either
a pmeal tumor or the normal gland itself elaborates any hormonal
product concerned with sex maturation There 1s on the other hand
mcreasing evidence that the hypothalamus m some unknown fashion
15 concerned wath the secretory activity of the antenor priwtary It 1s
significant that when pineal tumors are accompamed by sex precocity
the adjacent hypothalamus invanably 1s encroached upon by the nco
plasm Moreover it has repeatedly been observed that yartous hypo
thalamue tumors and other primary lesions which do not impheate the
pneal gland can produce the same syndrome

It has been postulated ** that the hypothalamus harbors certun
nucler or nerve tracts which during prepuberal hife inhibit the scere
tion of gonadotropin by the antenor pitwitary If these areas are
destroyed by disease a dismlubition of the pitwtary allows gonado
tropin to be released prematurely An alternate theory would inter
pret pitwitary hyperactiaty as resulting from mmtation ( stimu'ation)
of nerve structures which normally stimulate the hypophysis duning
and after puberal development
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Chinical Mantfestations In a young gul there 1s no evidence of
androgen excess as charactenized by vimbzation  Thus 1s emphasized
by the fact that pubic 1nd axiilary hair tend to lag belund the growth
of breasts and female genital organs  The chitons 15 not enfarged. It
would seem that the pitwitary releases only gonadotropin which 1z
its uswal manner stimulates the ovary to attan functional and ana
tomic matunty and to secrete the normal ovanan hormones

Sex precocty due to 1 lesion of the hypothalamc area 1s five times
as common 1n boys as 1 guls  Pineal tumors are twenty tunes as
common In males the testes responding mn normal fashion to the
pitwitary stunulus rapudly grow to adult proportions  Spermatogemc
function s attained and the simultaneous stmulation of Leydig cells
leads to an adrogen output which would be normal for the adult but
not for the immature chuld  The excretion of 17 hetosterords tends
to be lugh for the chronologncn\ age but does not cxceed normal adult
levels Unmary g D Iy should be detectible how
ever extensne data on this pomt are not avalable The most im
portant differential point which distinguishes ths type of macro
gemtosora from the adrenal vanety 15 the presence of mature testes

To prove that a case of precocious puberty 15 due to a lesion of the
hypothalamic area and 1s not an instance of simple physiologic pre
coaity 1t 18 required that neurological sty or other localtaing signs
be demonstrated A hustory of encephalitis 1s suggestive of previous
bram damage from the nflammatory reaction A tumer will almost
always reveal iself as a neurological problem wathin 1 to 2 years
The postersor hypothalamus 1s more closely related to sex precoaty
than the anterior area  Because of the proximity of the thurd nene
nucleus palsies of the ocular muscles and changes 1 the pupil are
commonly associated with a tumor located 1n or near the pmeal area
It 15 not rare to entounter a vanety of other complications ansing
from the involsement of near by hypothalamic centers *  Iacluded
are diabetes msipidus obesity hyperthermuia and sleep disturbances
Increased intracramal pressure and hydrocephalus due to local block
g€ are common

A tumor 1n the hypothalamic region camnes a poor prognosis  Suc
cessful removal 15 dufficult, of not impossble

IDIOFATHIC SEX PRECOCITY (SIMPLE EARLY PUBERTY) This is an ex
treme phy smlog\c vanant i wiych the climeal mamifestations of sex

y are ble from those ¢ hypotha
)amxc lesons  Missing from the picture are (1) a hustory oF disease or
mjury which mght have damaged the bramn (2) neumlogxc disturh-
ances and (3) other of hypothalamie t  Gonado
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tropin excretion 15 m the adult range®® Life expectancy is normal
The cause 1s probably a premature maturation of hypothalamic centers
concerned with the release of pituitary gonadotropm A case of
simple 1diopathic precoeity 1s illustrated m Fig §

Fig 8 A boy with simple sex precocity who shows premature puberal develop-
ment of the complete type The first photograph was taken at the age of 15
months the second at 2 years and the third at 4 years Note that precocious

testicular devel 15 an early and that 1t 1s followed by pemle

enlargement and then by growth of pubic har  Conadotropin exerction was 4

mouse uterine units at 2 years of age and 64 umts at 4 years of age 17 heto
steroids were 28 mg at age 4

Premature Growth of Sex Hair

Silverman and co workers ® have studied 29 children (28 girls 1
bay) who developed pubic hur and sometimes axillary hair before the
age of 8 and whase development was follow ed long enough to rule out
organic disease In the gils neither breast development nor menses
were obsersed until later on at the usual age and estrogen excretion
was not prematurely mncreased There was no other increase of body
harr and no chtoral enlargement or other indication of severe andro
gen excess The boy showed no gemtal enlargement until the onset
of normal puberal development at the expected age
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This condstion appears to be a physiclogic vanant which might be
ascribed either to an unusual sntrnsie precoaity of the hawr folheles
of to 4 p he” which 1 barche By
adrenarche 15 meant the ation of adrenal androgen secre
tion believed to accompany nommal puberal development. The pe
tency of adrenal androgens 15 of a low arder If such steruids were
secreted prematurely m physiolog pl i
tron \muld not be d S eaof p di 1
as the cause of this condition 15 the ﬁndmg that statuml development
eprphyseal maturation and 17 ketosterord excretion tend to exceed the
average for the given chronological age

Perloff and Nodine** have descnbed 4 cluldren with congemtal
guadnplegia who showed precocious pubse and axdlary har shight
penile or clitoral enl t and 17 L ds shghtly above aver
age for the age Gonadal maturation was not present The authors
suggest that 4 premature adrenarche may hwe been caused by the
brawmn lesion which i addition to beung us the cortex was also present
m some speciahized hypothal center \i) d with the
hypophy seal control of adrenal androgen secretion

tdiopathic Hypertrichosis

Excessive hair growth i the adult woman unrelated to orgamic
disease of the adrenal cortex or ovary 13 the most common vanety of
tursutism encountered ehmically  The growth of hair on the face may
be fully as abundant as when 1 lesions of the avary or
adrenal are present  Hair on the chest linea alba and extremities may
rescmble that of the male Lengthemng of the har 15 usually first
noted shortly after pubcrty There may be a hstory of famihal inc1
dence A type of h 18 oc Ily observed dunng
pregnancy

{n ats pure form unaccompamed by clitoral hypertrophy a deep
voice nfertility amenorrhea or by any of the elements of Cushings
syndrome the cause might well be related to an unusual sensitivity of
the piliary system to normal levels of circulating androgen  On the
other hand the fact that 17 hetosteroid excretion 1 mmany patients
tends to exceed the average for adult wonien suggests that androgen
secretion from the adrenal or perhaps the avary 1s i some <ases
relatncdv lugh It 1s pertinent to remember that 17 Letosterold excre
tion 1 the normal female averages about 4 to 5 mg per day below
that of the male  This seems small yet m order to raise the excretion
m the average female to that of the average male approumately 10
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mg of testosterone propionate {LAXAIX) daily 1s required  This 1s
a frankly vinlizing dose  Because many women normally excrete more
17 ketosteroid matenal than the average man 1t 1s not 1llogical to sus
pect that ted and or potent and bohites m cer
tam women may sometimes be sufficiently abundant to promote the
growth of male sex hair and even to lead to more severe vinlization

If m additson to hursubism a patient by chance 15 obese has men
strual wregulanities and 1s infertile a confusion with the Stein Leven
thal syndrome 1s not easily resolved without ruling out polycystic
ovanes  Should hypertension or diabetes also be present 1t may be
dufficult to rule out an early or mld Cushings syndrome The Jatter
dragnosis however cannot be made without more specific evidence of
corticord excess A further discussion of simple hirsutism with ata
tions to the hterature may be found m Chapter 20

The only treatment for simple hirsutism known at present consists
of removal by shaving or epilation  Cortisone (C\VI) in small doses
will often reduce the 17 ketosteroid excretion *# 29 but although there
1s suggestive evidence that hair growth may dimimish the hormone
has not been gnen sufficient tnal for adequate evaluation m this re
gard  Such a response would not be anticipated i less than 6 to 12
months

Differential Diagnosis

In the following tables brief outlines are presented of some diag
nostic points w hich are useful m differentiating the vanous categories
of androgen excess from each other and from other confusing dis
orders
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CHAPTER

17

Androgen Deficiency
—Hypogonadism

Definition of Hypogonadism

The term hypogoenadism, as commonly employed in the male de
notes defiaent scerction of nale hormone by the testes  The com
plete and permancnt loss of hormone which follows castration before
puberty produces the typical chineal picture of the cunuch  Char
acteristic features include a pecular body habitus 1 addition to ab
sence of sccondary sex charactenistics  There 1s a spontancous form
of hyp dism termed houd; m which the deficiency may
be equally compl I diate grades of hypofi also occur
The chinical features of hypoandrogemsm are much less stoking 1f
the loss of hormone 1s delayed until af(cr the attamnment of normal
sexual matunty  Postpuberal hypog 15 parately
wn the latter part of this chapter

Before cunuchoidism 15 considered bref mention will be made of
the possible clinical 5 of and; defi due to adre
nal farlure and note will be taken of testicular disorders charactenzed
by serious impaurment of gametogenie function

Significance of Adrenal Androgens

In previous chapters it has been pomted out that androgens are
elaborated both by the testis and the adrenal cortex  In fact a larger
proportion of the androgenic matenal found in male urine anses from
the adrenal than from the tcsis and in the female essentially all of 1t
15 from the adrenal  For this reason one mught suspect the existence
of chimeally mamifcst androgen deficiency due to adrenal fmlure  In
Addisons discase for cxample 17 ketosteroid excrction i the male
may fall ta levcls even below those scen after castration and in the
fumale the output upproaches cero  Surpnsingly enough the clinical

308



304

83
84
85
86
87

8!

=3

89
90
91
92

93

94
95
96
97
98
99
100
101
102
103

104
105

10¢

-3

ANDROGENS

Geschickter C F Am J Cancer 23 105 1935

Mtz N and S H Gewst J Cha Endocninol 1318 1941

Everson Pearse A G Ciba Found Collog 41 1952

Croohe A C J Path Baoct 41 339 1935

Salassa R M W A Bennett F R Keating and R G Sprague J Am
Med Assoc 152 1509 1953

Hemnbecker P Medicine 23 225 1944 Hembecher P and M Pfeffen
berger Am J Med 93 1950

Johnsen S V Acta Med Scand 144185 1952

Wemberger L M and F C Grant Arch Int Med 67 762 1941

Bing J F J H Globus and H Sumen J Mt Stna: Hosp 4935 1938
Soffer L J J L Gabnlove and M D Jacobs J Chin Invest 281091
1949

Siverman § H C Mgeon E Rosemberg and L Walkmns Peduaincs
10426 1952

Perloff W H and J H Nodine J Chn Endocrinol 10721 1950
Chute A L G C Robinson and W L Donohue J Pedwat 3420 1949
Ham A M J Chn Endocrinol 7171 1947

Walters W and E J Repler Ann Surg 107 881 1938

Willins L and Jose Cara J Chn Endocrinol 14 287 1954

Poutasse E F and E P McCullagh J Urol 68 779 1952

Bauer H G J Clin Endocrinol 14 13 1954

Greenblatt R B Am J Obstet Gynecol 66 700 1933

Jauler J W J J Gold and E Z Wallace Am J Med 16340 1954
Bongiovanm A M W R Eberlen and J Cara J Chn Endocrmol ond
Metab 14409 1954

Russt S and H T Blumenthal Arch Int Med 76 284 1945

Amer B R Luft H Olnecrona and B Sjogren J Cln Endocrnol and
Metab 13 1101 1953

Pans J M Upson R G Sprague R M Salassa and A Albert J Cln
Endocrinol and Metab 14 597 1954



ANDROGEN DEFICIENCY--HYPOGONADISM 307

Another 15 the tubular degeneration which occurs postpuberally i the
d ded testis due g bly to the abnormally warm cnviron
ment of the ectopic pasition  Leydig cell structure snd androgen

Frg 1 Tests biopsy m Khnefelters syndeome  Teshicular Liopsy m a 58 year

old man with Rlinefelter s syndrame ANl tubules show complete degeneration

Although seattered nests of Leydig cells are present hus chimcal status mdicates

that thew funchion 15 deficeent  Gymecomastia appeared shortly after puberty

Totency was lost at the age of 20 followed by decrersed muscle ass ontaneons
palior and female distrsbution of subcutancous fat

claboration ate fairly well presersed 1 the undescended gland? That
the resistance of the Leydug cells to the stress of abnormal environment
15 not always complete 1 suggested by reports of evidence of wmpar
ment m ther structure and function when the gland remans un
descended for a profonged perod 2 ¢
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consequences are not strikmng  Although an occasional woman with
Addisons disease will suffer loss of pubic and axillary haw? m men
there 1s no significant alteration of secondary sex structures It was
once suspected that the residuum of asthemia encountered m Addi
sons disease which was seen particularly m women who 1 other
respects were well controlled with desoxycorticosterone (CXMI)
might be due to a need for anabolic support normally supphed by
adrenal androgen Opinion 1s divided however as to whether a sup
plement of testosterone 1s beneficial 1n such cases Moreover now
that cortisone 1s available the control of all clinical symptoms 1s usu
ally achieved with ease

It 1s quite clear that i adrenal msufficiency the loss of corticod
hormones leads to a far more senious phvsiological derangement than
does the withdrawal of adrenal androgens Even though the adrenals
secrete much steroid matenal which 1s androgente or 15 degraded to
metabolites with androgeme activity the potency of these end products
1s not great when compared to that of testosterone secreted by the
testis (see Table 1} In the female the adrenal androgens appear to

TABLE 1

Tur Sistemic DFFECTs OF ANDROGENS CONTRIBUTED BY THE GOVADS AND
THE \DRENAL CoxTEX

Adrenal Androgens Gonadal Androgen

Men Subnonmal growth (Testis) Promotes full growth
of pubic and axil of pemis accessory sex glands
lary hair facial and body hair <omatic

muscles

Women Normal growth (Orary)  Output of androgen
(femunine type) minimal and of uncertamn sig
pubie and axil nificance
lary har

be concerned with the growth of pubic and axillary hair but no other
vital function has been clearly established

Disorders Dominated by Tubular Failure

1t 1¢ well known that stenhty due to disease of the testicular tubules
may occur without deficiency of androgen secretion  In some instances
the tubules may have suffered damage but the androgen secreting
Leydig cells remamn relatively well preserved because of thewr greater
resistance to 1mjurious stress An example of the selective destruc
tion of tubular epithehum 15 the stenlity produced by wradiatton
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pute It has been postulated that the hormone whatever ats nature
ises from the Sertoh cddls  One hne of evidence consists of a e
torted farlure to find mcreased gonadotropm excretion n cases of
semmferous fulure vnless the Sertol clements also are destroyed ® *
McCullagh ** and Heller and co workers * on the contrary have ques
tioned this conclusion because of thar frequent encounter with pa
ticnts who suffered destructive tubular lesions not imvolving, the Ser
toh clls but who nevertheless sull exereted mereased amounts of
gonadotropin

Causes of Eunuchoidism

Secondory to pitutary deficiency

In a scries of 148 cunuchoidal men mentioned by Ne'son ** the dus
order was traceable to the pitutary m 62 per cent  Albert et al
found the percentage to be 20 to 25 in a smaller scnes of c1ses® The
testes of these patients are mfantile 1 siz¢ and the histological fea
tures usually are sumlar to those of the nonnal prepuberal gland
Sertolt ceils remam undiff I the develop of germmal cells
1s arrested and mature Leydig cdlls are absent It 1s generally be
heved that the growth of testicular tubules 1s under the control of a
particular gonadotropin from the antenor piwtary which m the
female stimulates the ovanan folhele (FSH) whereas the Leydig cells
are stimulated by the luteimzing hormone (LH ICSH)  The changes
m the teshs are compatible with a pnmary deficiency of both these
gonadotropms  One nught conceve of a more compheated chain of
events m which the primary defect s m FSH This would lead to
tubular fadure and therek d \ 1 1f % hormone
resembles estragen the end result might be a duminution i the cutput
of LH because secrction of the Tatter 1s known to he enhanced bv
estrogen > It 1s not Likely that the omgmnal defect 15 solely n LH
which then theoretically could lcad to Leydig cell falure and Snally
tubular fmlure secondary to androgen deficiency (see Chapter 11)
That a real deficiency of FSH exists 15 evidenced by the low excretion
of unnary gonadotropin as determmed by the standard assay method
This test depends upon the presence of a large proportion of FSH
for genital simulation of the female mouse

Proof that a case of eunuchmdism 15 due to deficient gonadotropin
production 1s achieved by demonstration of a low titer (or at least not
a hugh titer) of gonadotropin i the urine with confirmatory evidence
obtamed by testicular opsv or by a positne therapeutic tnal with
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Simple pure defects m spermatogenests leading to infertility are of

common occurrence

Fig 2 RKlmefelters syndrome m an
18 year old boy Although the pems
and sexual hair are well developed the
testes are but 1% cm long  Aspermua
and gynecomashia are present  Gonado
tropm excretion 15 elevated  He as yet
shows mo features of androgen defi
ciency

Because simple stenlity m 1tself 1s not usually

termed hypogonadism the subject
1s not considered m detal A
conditon known as Klmefelters
syndrome nevertheless deserses
special mention at this pont m
addition to 1ts subsequent discus
sion under eunuchoidism  In this
disorder there 1s severe tubular
degeneration pentubular fibrosis
(Fig 1) aspermia and often an
unexplamed gynecomastia (Fig
2)%¢ It should be noted that
selective tubular destruction and
gynecomasha have been described
m patents with leprosy ™ Al
though some patients with kline
felter s syndrome suffer from vary
mg degrees of Leydig cell failure
(undeveloped secondary sex char
actenistics and low 17 hetosteroid
excretion) others are well mas
culmized and the Leydig cells
appear to be mtact Of interest
1s the abnormally high output of
gonadotropi even when the tes
tes are secreting normal quant
ties of androgen It would seem
that such a syndrome 1s assoc
ated with primary tubular failure
and that the loss of some pitui
tary mhibiting hormone normally
ansing from a source other than
Leydig cells accounts for the hy
persecretion of gonadotropin - Sus
picion exists that the inhibiting
hormone (“3 hormone” or “m
hibin )7 15 an estrogen How
ever even though estrogen has
actually been isolated from the
teshs 7 ats cell of ongm 1s i dis
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“KLINCFELTER S SYNDROME ” “PUBERAL FAILURE  The seivere tubular
faure which dommates this syndrome has alrcady been discussed
Leydig cells are nearly always present In many mstances howesver
eunuchoid features are m evidence  Moreover careful cytological
study shows the Leydig cells m most cases to be abnormal mn therr
appearance and n stamng charactenstics *¢ The degree of cunuch
oidism 1s often mild but 1 some examples approaches the severe
form It would seem that this syndrome 15 congemtal 1z ongm  that
1t becomes mamifest at about the time of puberty and that the degree
of eunuchoxdism vanes not only with the seventy of Leydig cell i
volvement but also mverscly with the degree of puberal development
attaned before the Leydig cells suffer functional impaurment

Diagnostic crtena of the disorder include azoospermua with ugh
sonadotropin excretion and a tescular biopsy showmg tubular
changes varying from early d tion to
Leydag cells arc present but are not entirely norrnal mn appearance The
testes grossly are usually 1 to 1% cm m length and are fanly firm
Gynecomasha 1s often present and tends somewhat to vary mversely
with the degree of eunuchoidisn  The enlargement of the breasts 15
due to prolferation of both the stromal elements and ducts  The cause
of the gynecomasua 15 conjectural

The ded testes d i male dohermaphro
dlhsm may ex}n‘nl severe tubular hyalimzation Other features re
s are high dotrop the

appearance of male secandary sex features at puberty and frequently
gynecomastia

PREPUBERAL AGENESIS “FUNCTIONAL CASTRATIGN” In this disorder
1t may be impossible to 1dentify any recognizable testicular tissue
grossly or microscopically  The testis either fals to develop or suffers
severe atrophy early 1 bfe* A mstahen diagnosis of undescended
testes 1 sometumes made  Puberty never appears and eunuchordism
1s severe  Because of the absence of mhibiting testicular hormones
which normally suppress the pitwitary gonadotropm excretion 1s hugh
Diagnosis 15 established by the latter finding along with the failurce to
establish any antecedent local disease which could have destroyed
the gonads

MISCELLANEQUS G I cases are d wheremn
severe testicular atrophy bas followed surgical procedures such as
orchiopexy  Some degree of wschemic damage to the gland after this
operation 1s probably mor¢ common than realized Severe trauma or
wfections are not common causes of bilateral atropby Mumps orchn
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chorionic gonadotropin It has been reported that these patients as
opposed to cases of primary testicular farlure exhibit a moderate nse
m 17 Letosteroids ** ™ and a sharp increment 1n estrogen eacretion ™
during the admimstration of chornionie gonadotropm

The pituitary gland 1 many
cases under discussion will show
no evidence of imparment of
other functions nor will any m
dication of an orgamic lesion mn
or near the sella be apparent  In
such instances a selectne func
tional defect appears to exst
Some of these patients represent
simple delayed puberty and even
tually develop normally without
therapy At times the deficiency
mny involve other pitwitary secre
tions such as the grow th hormone
In this syndrome gemtal develop
ment 1s arrested and secondary
sex charactenstics are absent but
there 1s dwarfing rather than the
normal or clongated stature of
simple eunuchoxdism  (Fig 3)
The sexual mfantihsm with re
tarded growth often encountered
i debilitated poorly nounshed
or chromcally 1l chuldren 1s prob

Fi, 3 A 17 year old pitwitary dwarf

posed with a normal 17 year old boy

to show short stature and sexual nfan

ulsm  Gonadotropins were less than

2 mouse uterine units per 24 hours
Bone age 7 years

ally can result m a serious loss of many pitwitary functions

ably due to a reversible functional
depression of the pituitary which
1s secondary to the illness Or
ganie lesions such as crantopha
ryngioma may at first produce
only hypogonadism but eventu
Such

lesions should be ruled out m all cases of hypogonadotropic hypo
gonadism by careful chmcal and roentgen studies

Primary festicular disease

Thurty eight per ccat of Nelsonss series of eunuchoids suffered from
primary disease of the testes  Several subeategones have been recog

nized
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normal No beuard and a ligh mtched voice are due n all hkelihood
to end organ resistance wathm thesc particular structures

Froelich’s syndrome

Froelichs syndrome also known as adiposogemtal dystrophy de
serves special comment This designation 1s usually appled to a boy
approachung adolescence who shows obesity which 1s most marked
over the trunk hips and thighs There may be genu valgum fhe
gemtalia are judged to be small for the boys age

One finds m the older I that the obesity 15 due
erther to gonadal or pitwitary failure  There 15 to the contrary no
evidence that either the gonads or pitwitary are imphcated i the
production of the adiposity  Bruch 2* has reviewed the ongal publh
cations dealing with the case desenibed by Froehich in 1901 The boy
had clear cut evidence of an intracramal tumor along with hypo
gonadism and a rapidly developing obesity Froelich made a correct
preoperatve diagnosis of a tumor mvolving the hypophysis  His con
clusion was based on the findings m a number of autopsy reports
which descnibed hypogemitalism and obesity 1 cases of tumor 1n this
region The erroneous concept of “pituitary obesity” had 1its angn
with this case  However as early as 1904 Erdhein pointed out that
obesity did not occur unless a tumor of the piturtary mvaded the sur
roundmg hypothalamic region and moreover that obesity could occur
with tumors of the brain which did not invelve the gland  Subsequent
experimental work on ammals by many workers has bome out Erd
heims contention that hypothalamic mjury may produce obesity but
destruction of the mtwitary per se does not.

An endocrmologist dislikes to use the term Froelichs syndrome but
1t1s widely applied to fat boys with small genutalia no matter what the
etiologv might be A great number of these patients are nothing more
than fat and the pems 1s not as small as 1t seems but 15 simply lndden
n a deep pad of surrounding fat. In other mnstances an actual delay
in puberal dex elopment may exist (Fig 4)  Perhaps in such a circum
stance there 1s a combmed dysfunction of the anteror prtuitary and
hypothalamus  The disorder however 1s almost always funcbonal
i nature and seaual development usually appears spontaneously by
the age of 16 7 It 1s ndeed rare to discover a tumor mvolving the
hypothalamus and hypophysis as described by Froelich

Although fat boys with truly retarded gemtal development fre
quently show low levels of pitwitary gonadotropin 1n the urine McCul
lagh has found that some of them excrete abnormally lugh quantities
of this hormone and exhubit hypoplasia or atrophy of testicular ele
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tis although often destructive to tubular elements usually spares the
Leydig cells ind hence 1s not a likely cause of eunuchoidism

Less common types

Some degree of hypogonadism 1s ly d m the
Lawrence Moon Bied! syndrome The low output of gonadotropin
demonstrated 1 several cases suggests a pituitary defect ' however
pnimary testicular failure apparently may occur ' Werner s syndrome
myotoma dystrophicy and similar hereditary disorders are frequently
accompanied by testicular atrophy **  In myotonic dystrophy since the
Leydig cells are httle affected frank eunuchoidism does not occur
however the tubules may undergo severe atrophy and gonadotropmn
secretion may be elevated 1° **** Turners syndrome m the male with
testicular dcgeneration has been descibed 2% %2 In all the above
hereditary syndromes the gonadal deficiency 1s not the cause of the
multiple somatic defects but 1s sumply another of the numerous man
festahions of the genctic aberration

Several cases of cunuchoidism associated with hypoplasta of the
Leydig cells but with relatively mtact gametogenic function hase been
reported " * * Owing to the normal tubular mass the testes may not
be small Because of inadequate semmal fluxd to transport sperm
fertility may be mpaired The excretion of 17 hetosteroids tends to be
low whereas that of gonadotropm 1s normal In that the standard
bioass v for gonadotropin depends prmcipally on the presence of FSH
1t 15 still possible that the Leydig cell failure 1s due to deficient LH
production  Ewvidence that such 1s the case 1s the posiive clinrcal re
sponse which follows treatment with choronic gonadotropin  This
disorder 1s of particular physiological mterest because of (1) the ap
parent existence of a selective deficiency in LH (2) the preservation
of g f m the ab of normal of andro
gen (3) the failure of androgen deficiency per se to bnng about hy
persecretion of pitwitary gonadotropm

A stniking form of male pseudohermaphroditism has been described
wheren the testes are located 1n the pelvis and contain tubules Sertolt
cells and Leydig cells but appear to secrete estrogen rather than
indrogen ® #  Spermatogenesis 1s absent The body habitus and
psyche are strictly femmnme and breasts are well developed On the
other hand the uterus and tubes are rudimentary and menses are
absent A pecul 2 1stic 1s the ab of pubic and axillary

hur
n.]»\ type of “pseudo eunuchoidism” has been encountered which fails

to respond to androgen therapy * Testicular function 1s actually
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the time of expected puberty Before this ime there 1s no significant
elaboration of androgen cven by the pormal gland The need for
caution 1n the interp: of small genitahia in prepuberal boys has
been emphasized n Chapter 15

If sceretion of testicular androgen does not appear at the age of
normal puberty the dagnosis of eunuchoidism becomes readily ap
parent not only by virtue of the faure 1in gemtal growth but also
because of a charactenstic body habitus and facies which often identafy
the disorder at a glance Hamilton has made extensive climcal obser
vations on castrate men and has directed attention to the divenc
affects of androgen on a vanety of nonsexual organs ™ *  Additional
references pertamng to the charactenshic features of eunuchoidism
may be found in Chapter 18

BONE DEVELOPMENT In most instances but not mnamably the
stature 1s above average because of 4 disproportionate mncrease
length of the long bones (Fig 5) A quantitabnve estimate of this
distortion of growth may be demed from several measurements  The
arm span nstead of being approsmmately equal to stinding heglit as
1 the normal boy may exceed the height by several inches  Increased
leg length may be demonstrated by measurement of the distance from
the pubns to the floor 1n the standing posibon  This normally 1s about
equal to that from the pubis to the vertex but n eunuchoidism 1t 15
excessnely great The ratio of standing to siting height blewise 1s
excessive

The lengthemng of Jong bones 1s ascnibable to a delay m epiphy seal
closure with consequent prolongation of the penod of actine growth
In the normal boy at puberty closure 15 histened by androgen hence
further growth 1s prevented The epiphyses of the radius and ulna
although belund their schedule of umen do eventually umite  Those
of the crest of the 1hum appear to remain open indefimtely In mddle
age osteoporosis kyphosis and joint deformites are sometimes en
countered

Muscres  Muscular deselop and h are relatnely poor
compared to the normal adult male Ammal expenments mdicate that
the shnnhage 1n size of the muscles 1s the result of atrophy of mdi
vidual Bbers rather than disappearance of cell umts

FAT In physical appearance the eunuch may vary from slender to
marhedly obese In most instances there 1s a distinct suggestion of
obesity because of prominent fat deposits about the hips buttocks
breast region and abdommal wall Nevertheless 1t 15 surprsing that
body weight, as shown by statistical studies 1s on the average some
what less than that of the etpected normal This dispanty 1s ex
plamed by the relatively severe deficat of muscle mass which offsets
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ments ¢ Although this would suggest that the testicular hypofunction
1s not always secondary to pituitary madequacy but may sometimes
be pnmary 1t 1s of mnterest that seaual stimulation was achieved with
chononic gonadotropin

Fig 4 A 27 year-old boy on the left who had been followed since the ae of
17 because of obesity and failure of scxual development Bone age 17 years
Gonadotropmn excretion less than 2 mouse utenne umts 17 hetosterod eacre
tion 12 mg X ray showed nothing i region of sella  Patient refused treatment
This 1s an example of ad 1 dystrophy ie hy Ji hyp d
1sm and obestty m which spontaneous sex development faled to occur The
paticnt at age 16 1 the center shows obesity and retarded sexual development
Peus 2 e long  Bone age 18 years Gonadotropin cxeretton less than 2
mouse utenine umts No specific treatment was given On the nght he 1s
shown at the age of 20 wath normal masculinization and testes 5 cm long
This 15 an example of obesity and delayed puberty a type of Froelichs syndrome
which disappeared spontaneously except for some persistent obesity

Clinical Features of Male Hypogonadism

Prepuberal onset
Although senous testicular atrophy may exist in the eatly years of
Life the physnologxcal consequences do not become mamfest until
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the time of expected puberty Before this time therc 15 no significant
elaboration of androgen even by the normal gland The nced for
caution 1n the mterpretation of small genttalia in prepuberal boys has
been emphasized 1 Chapter 15

i of \ drogen does not appear at the age of
norml puberty the diagnosis of eunuchmdism becomes readily ap
parent not only by wirtue of the fmlure 1 gemtal growth but aiso
because of a charactenstic body habitus and facies which often 1dentify
the disorder at 1 glance  ilammiton has made extensive chmcal obser
vations on castrite men aud has dirccted attention to the diverse
affects of androgen an a vanety of nonsexual organs ® 2 Additional
references pertaming to the cb features of hoads
may be found in Chapter 18

BONE DEVELOPMENT In most mstances but not mhanably the
stature 15 above average because of n disproportonate ncrease m
length of the long bones (Fig 5) A quanttative estumate of thus
distortion of growth may be dernved from severnl measurements  The
arm span nstead of being approsimately equal to standing height as
m the normal boy may excecd the height by several nches Increased
leg length may be demonstrated by measurement of the distancc from
the pubus to the floor 1n the standing posiion  Tlus normally 1s about
equal to that from the pubis to the vertex but i eunuchordism it 1s
excessnvely great  The ratio of standing to sitting height lihewise 1s
excessive

The lengthening of long bones 1s ascribable to a delay 1n epiphyseal
closure with consequent prolongation of the penod of active growth
In the normal boy at puberty closure 15 histened by androgen hence
further growth 1s prevented The epiphyses of the radws and ulna
sthough behind therr schedule of umon do eventually umte  Those
of the crest of the ihum appear to remamn open mdefimtely  In middle
age osteoporosis kyphosis and jomnt deformities are sometimes en
countered

Muscies  Muscular devclopment and strength are refatively poor
compared to the normal adult male  Ammal expeniments mdicate that
the shnnhage 1n size of the muscles 1s the result of atrophy of ind
vidual fibers rather than disappearance of cell units

FAT In physical appearance, the eunuch may vary from slender to
markedly obese In most mstances there 15 a distinct suggestion of
obesity because of promment fat deposits 1bout the hips buttocks
breast region and abdorminal wall Nevertheless 1t 15 surprising that
body weight as shown by statistical studes 15 on the average some
what less than that of the expected normal This dispanty 1s ¢
plamed by the relatnely severe deficat of muscle mass which offsets
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Fig 5 Eunuchoidism On the left a 50 year old man with hypogonadotropic
eunuchordism showing typical elongation of extremities small pemss and scanty
pubic harr Voice was high pitched beard absent testes 05 cm long and
gonadotropm excretion less than 4 mouse uterme umts In the center a 87 year
old subject with pnmary testicular failure { gonadotropin 128 mouse uterne units)
Spermatic structures and a small knot of irregular tissue could be palpated 1n the
scrotum but no testicles could be felt  This 1s undoubtedly a case of prnmary ftes
ticular agenesis  Muscular development 15 poor breasts are prominent and sub
cutaneous fat distnbution 1s of the feminme type On the nght a case of the
Lawrence Moon Biedl syndrome in a 49 year old man with severe testicular
atrophy  Gonadotropins were less than 4 mouse uterme umts Retitis and
nystagmus were present (See reference 16 pt WG )

the gam m fatty tissue  The excessive ratio of fat to more solid
tissue 15 clearly 1illustrated by the low specific gravity of the body
even 1n non obese eunuchs

skin The shin everywhere 1s pallid and pasty n appearance Pal
Ior 1s due both to poor filling of skin capillaries and to a subnormal
content of melamin  The lack of melanin 1s particularly apparent over
the pems scrotum and crrcum anal region  These areas would nor
mally appear much darker than the surrounding shin  Changes 1n the
physical properties of the skin are evadenced by increased distensibility
as determined by quantitative procedures along with a tendency for
the face to develop a charactenstic wrnkled appearance The
wrinkles are not of the coarse vanety associated with the loose skin of
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Fig 6 Close up of the face of a hypogonadel patent This b3sear-old man

suffered severe testioular atrophy following herniorthaphy at age 20 Note the

abundant cross hatched wnokling supenmposed upon the coarser wnnkles which

are wcident to the aping process  His beard grew sparse but was never com
pletely lost.
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semlity but are fine and very abundant (Fig 8) Typical wnnkling
may appear 1n young hypogonadal subjects even before the age of 30

The sebaceous glands remam mactive For thus reason the conse
quences of an oily shin with comedo formation and acne so typical
of normal adolescence are not encountered The merocrine and
apocrine glands of the axilla are poorly developed Hence there 1s less
sweating and less odor m this region than would normally be present

The subcutaneous vems of the forearm are relatively mconspicuous
and of delicate texture

nam  Growth of the adult beard 1s entirely lacking 1n the hypo-
gonadal subject  Other areas which ful to develop coarse pigmented

Fig 7 Traang of the hair Line from photographs of + patient with eunuchosdisor
before (left) and after (nght) 3 years of treatment with methyl testosterone
Note the development of lateral recession

harr of normal length are the extrermties chest lower abdomen
scrotum and perianal region The shafts reman thin  straight
poorly pigmented and retam the appearance of fine sparse down
as seen n the qwenile state  Pubic and axillary hair on the other
hand are not completely absent 1 simp'e testicular failure Adrenal
androgens are sufficiently potent to stimulate considerable develop
ment 1n these two regions  The growth over the pubis resembles that
of the female The pattern 1s small and the upper border horizontal
Axilary hair tends to be sparse but 1s not completely absent In
panhypopitwitarism adrenal and testicular androgens are both deficient
hense these areas are more completely devord of hair than i sunple

hvpogonadism
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The hair of the scalp 1s somewhat fine m texture and the frontal
border appears as an unintcrrupted curve without the usual wedge
shaped indentations which are present aver the sides of the forehead
m the normal adult (Fig 7) Extensive simple baldness does not
oceur  The production of baldness i some patients by therapy with
testosterone indicates that this hormone actually suppresses hair growth
m susceptible areas of the sealp provided that the genetic factor for
baldness 15 present

voice  The voice retamns 1ts juvende hugh pitch because of failure
of the larynx to cnlarge aud of the vocal cords to lengthen  The
Adamss apple remamns imconsprcuous

cENTALIA  The testicular changes huve been desertbed m preced
wg sections  The scrotum s of rclatively small capaaity and 1s non
pendulous  The penss rctams the small caliber and length of an m
mature boys Erectile potency 1s quite vanable  In most cases erec
bons are mfrequent and turgidhty tends to be inadequate  Often the
erectile power 15 completdy absent At the other estreme are thosc
hypogonadal patints who are able to purform satisfactory cortus
with orgasm cven though scrumal emission 1s absent or scanty  The
prostate semnal vesicles and epididvms are atrophie

PSYCIUAIMIC ASPECYS  Psycluatnic duserders are commen  Many pa
tients tend to be seclus b e th bl
and suffer from a constant undertone of anxiety In some mstances
there 15 overcompensation w the form of excessive aggressiveness
Such psychologic derangements however might not be due to hor
mone deficiency per se but arc more probably attnbutable to the
neurotic reaction which one would expect m the presence of such a
physical defect The male psyche 15 perhaps more vuinerable to
sexual wfenonty than to any other boddy disorder The chuding, by
male duning adol leaves 1n the mind a persistent
subcanscious scar and the emotional trauma of being mistaken for 2
woman dunng telephone con 52 der that all
is not oght  Whether the wale hormone also exerts a speaific duret
eflect on attitude and behavior m man s a difficult question  The
importance of such a role has been mummized mn the human subject ** 2

Fecble mindedness epilepsy and msamty are not caused by male
hormone deficienev  Such claims i the older Iterature were undoubt
edly based on reports of persons suffening from a complex constitu
tional disorder to which the gemtal defect was secondary  The mental
tupacity of the cunuchoid individual vanes within the same range as
that of the general population and ntellectual bnihance 1s by no
means precluded




Fig 8 Incomplete hypogonadism age 24  One testis undescended the other 1
cm long Gonadotropin excretion 128 mouse utenne umits  Although the penis
was enlarged and well pigmented and sexual potency prescnt the prostate was
small and semunal flud scanty wathout sperm  Volce was hugh pitched and a very
Sight beard was present on upper lip and chm  Although gynecomastia was ab
sent thus case may represent a vanant of Khinefelter s syndrome
a0
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Contrary to popular notion the hypogonadal man 1 not homosexual
This misconeeption Ieads to social rejection and to frequent solicita
tions by true homoseauals who are nusled by the patients lack of
masculuuty ‘These patients very often show a distinet sex interest 1
guls but its expression may be thwarted by self consciousness ansing
from the genital hypoplasia  Some of them however find a sympa
thetic mate marry, and occasionally indulge 1n a sex hfe which 1s not
so unsatisfactory as might be supposed

MISCELLANEOUS cHANGES  The basal metabolism averages about 10
per cent below normal  Although senous anemia does not occur the
red count tends to lic somewhat below 5 mithon the hematocnt 1s
somewhat depressed and hemoglobin values are i the range of 135
to 14 grams rather than 152 3% Sedimentation rate averages higher
than that of normal males and there 15 a relatne increase in the fragil
ity of erythrocytes Creatinuna 1s observed 1n some cases ** but 15 not
of manable occurrence

Excretion of 17 hetosteroids 15 reduced (Chapter 20} and the out
put of estrogen hhewise 15 low *

INCOVPLETE IvpocoNapisye  ‘The mamifestations of eunuchordism
may not always be present in complete form  Incomplete types anse
if puberal changes have alrcady begun before the testis fads or if the
degree of testicular fatlure 1s only partal Factal hair because of ats
dependence on high levels of androgen 1s invanably deficient even in
the milder forms of cunuchmidism Pemle scrotal and prostatic de
velopment will sometimes progress to a moderate extent if the secre
tory function of the tests 1s reduced but not completely abohshed
(Fig 8) 1t should be emphasized that the relative abundance of
body hawr genutal size and the pitch of the voice are all subject to con
stitubional factors which 1mpose certain hmitations m pormal men
trrespective of an adequate supply of androgen

Postpuberal onset

CASTRATION  1f orchectomy 1s performed after the attanment of
sexual matunty the ensung changes are often not particularly con
on casual 20 The voice remams deep and the
beard 15 fauly well retained Body hair does not regress rapidly but
may slowly become Jess plentiful and less coarse  The pems does not
shnnk greatly m size  Power of erection varies as does the preserva
tion of sexual desire® In general at 1 farr to say that both tend to
and may disappear entirely although m some sex

mterest and erectile fi are bly well d s 32
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Changes 1n fat distnbution and 1n the specific gravity of the body
(decreased ratio of muscle mass to fat) are demonstrable as are the
hematologic and metabolic alterations descnibed n the preceding sec
tion The prostate gland and semmal vesicles become extremely
atroplic  Gonadotropin excretion rises  Hot flashes are more com
monly encountered 1n the postpuberal castrate than m the prepuberal
type, presumably because of the abrupt and complete withdrawal of
hormone  Physical strength and endurance may be impaired and
frequently there are complamts of nervous tension and emotional i
stability but a severe neurotic reaction 15 uncommon

SPONTANEOUS TESTICULAR FAILURE IN LATE LIFE  The “male chmac
teric has been a subject of considerable controversy The mtroduc
tion of testosterone (VIIL) for general clhimcal use was followed by
misgivings among the conservative elements of the medical profession
lest the hormone be eaploited for supposed powers of rejuvenation
Does testicular function declme wath age and gne nse to a male
chmactenic? If so how frequently 1s 1t encountered and how may 1t
be diagnosed?

As far as spermatogenesis 15 concerncd there 1s abundant evidence
that even m advanced senlity the testis does not inevitably suffer a fate
comparable to that of the ovary Tubular degeneration does occur
frequently as old age approaches and yet in about half the cases
studied between the ages of 70 and 90 sperm formaton has been
demonstrated histologically #©  Whether Leydig cell function s af
fected by age 15 a much more elusive question The lack of any
cyclic end organ response to androgen n the male which can compare
with menstruation as an indicator of ovarian hormone production 1
the female presents 1 problem with no easy solution

In searching for an answer onc mght review such evidence as 1s
offered by the hustological appearance of the testis or the anatomic
status of an organ such as the prostate which depends on androgen
for its mntegnty Hormone assays the character of the symptoms
known to occur 2fter androgen withdrawal and the effect of specific
therapy on the Intter symptoms m1y provide suggestive evidence

Histological examintion of the senile testis affords no answer
There 1s mcreased pigmentation of Leydig cells but no frank degenera
tion or atrophy *° That cell function could be impawred however with
out severe morphological change remaimns as a distinct possibility

After castration the prostate undergoes extreme atrophy but m old
age there 15 no gross decrease m size of the gland  Not only is the
opposite generally true but 1t 15 of mterest that prostatic enlarge
ment has been described 1n patients thought te be suffenng from the
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male chmacteric ® But in spite of a tendency for the senile gland to
be large there 1s hustologic evidence of atrophy  The atrophic change
develops gradually and 1s nonuniform throughout the gland  Moore
considered this 1volution to stem from a dechine in hormone produc
tion by the teshis and stated that the spottiness of distribution might
be duc to regtonal vanations in tissue reactivaty combined with a flue
tuating supply of hormonc  In opposition to this view 1t could be
argued that the spottiness 1s more consistent with patchy vascular
degeneration  Moreover Moore and McClellan 1 later studies were
unable to mstitute repur of the presemle prostate wath male hormone
The retrogression of p after orch y m older
men ndicates that at least w these patients testicular hormone had
previously been present in sigmificant amount  Perhaps m the con
siderable number of mdviduals who harbor microscopic prostatic car
cnomata which never progress the neoplasia has been held m abey
ance by poor testicular function and yet other plausible hypotheses
can readily be formulated

As judged by the acid phosphatase content of prostatic lurd meas
ured ether directly *¢ or by assays on urne ** the ability of the gland
to secrete this enzyme dcchnes m later lfe  Whether such a decline
should be ascribed to an sufficient supply of androgen or to an 1n
trnsic degencration of the prostate 1s uncertamn

The excretion of androgens and 17 hetosteroids 10 human unine 1s
reduced after castration {Chapter 20) Likewise these compounds
are d m ly d 1 q as semlity ap
proaches Unfortunately these two obsersations do not provide prem
1ses for a deduction since fluctuations 1 excretion are dependent on
androgens from both the adrenal and the testis  Nevertheless 1t might
be reasoned that although a low output of urinary androgen in senihty
does not necessanly denote testicular hypofunction yet 1t suggests a
dechine 1n the over all production of androgens within the body and
thus hormone therapy n the aged subject might be of benefit as a
“tonic”  Although the test of such a theory would molve well-con
trolled chimeal trals such reasoning 1n 1tself gives scant justification
for enthustasm  Witness the decline m basal metabolism with age
There 15 no general agreement that semlity 15 an indication for thyroid
replacement therapy

An assay of unnary gonadotropin might yield certawn information
masmuch as the output 1s d 1o the pi of lar fal
ure but not with adrenal cortical falure Studies of gonadotropin
excretion m middle aged or old men have shown an mcreased output
n only a fifth to a third of the cases as compared to approximately
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80 per cent of reported postmenopausal women 6-4¢ The conclu
sion 15 therefore justified that 1 primary testicular faslure capable of
affecting gonadotropin excretion 15 not the rule in older men The
sigmficance of the high levels encountered 1n a mmonty of instances
is uncertam We have performed assays on nine men of this age group
who presented symptoms compatible with the chmacteric syndrome as
described by Werner #  Values were hugh in five  Heller © McCul
lagh ®* and Goldzieher and Goldzieher * 1n larger groups of sumlar
patients have reported an mcreased mncidence of elevated values
Nevertheless 1t 55 not justifiable to assume that gonadotropm excretion
1s a speafic diagnostic mdex of testicular androgen deficiency It
must be remembered that tubular failure alone affects gonadotropm
excretion Morcover in the series of Heller and Shipley® of the
seven out of thiuty five unselected old men who excreted excessne
amounts only one had complaned of symptoms considered to be
compatible with such a syndrome

Is the symptom complex sufficiently charactenstic to establish a
clincal diagnosis? There 1s a popular belief among both the profes
sion and the lasty that impotence and loss of sex deswe are speaific
signs of testicular failure It has been poimnted out above however
that desre and power of are not aly abolished by
castranon Moreover there 1s no doubt that psychogenic factors are
of paramount importance 1 sexual performance and mterest Ths 1s
not to say that androgens do not have an important supportne effect
on these functions but 1t should be remembered that the controllng
mechamsm 1s complex and that androgen secretion s only one of the
factors mvolved 1n the process The common loss of sex interest and
failure of erectile power m late hfe although consistent with hormone
deficiency could well be due to independent psychosomatic or neuro
muscular alterations

Vasomotor symptoms along with nervous mstability are common
at the menopause 1 women  Thus 1t has been reascned that testreu
lar failure 1n later hfe might produce sumilar phenomena Castration
in the adult male 15 1 fact commonly followed by hot flashes This
symptom must therefore be accorded considerable weight in suspected
cases but 1t 1s not a specific nd of androgen defi Flashes
are occasionally encountered 1n simple emotional and psychiatne dis
orders Symptoms reputedly due to the male climacteric such as irn
tability anxiety Insommia poor memory dizziness fatigabiity melan
cholia lack of pep and nterest and feelings of futiity are certamnly
quite compatible with a purely nervous or emotional derangement
which could exist as a prmary disorder unrelated to the endocrine
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status of the patient  Severe neuroses or psychotie reactions are not
the rule after adult castration and hence the more marked the nervous
symptoms the more bhcly 1t 1s that the problem 1s pnmanly psychiatoe.

A therapeutic tnal with male hormone m suspected cases has much
m s favor as 2 diagnostic approach (Chapter 18) In fact the re
sponse to specific therapy 1s the munstay of proof of diagnosts m most
cases of male chimacteric which have been reported 4 # 5 Qnly
occasionally howerer hne chineal trnals been controlled for the pos
sible effect of suggestion  The hazard of neurohie dependence must
be faced 1n any therapetitic tral of this nature

The conclusion scems justificd that androgen deficiency such as
hypogonadism 1s by no means an mevitable consequence of the aging
process  In some mdividuals however 1t probably does occur  For
want of controlled statistical studies its degree of prexalence cannot
at present be d Itis ap from the f
that a diagnosis cannot usually be made with ease  The diagnosis
may be suggested when a man in mddle or late ife presents himself
with )2 of fatigak t and nervousness  The
suspicion 1s somevw hat stronger 1f he has neter preuousl} expenenced
these sympts and en } sources of 1 stramn or con
fict are absent The occurrence of hot flashes along wath elevated
unnary dotropn would gthen anes even further
but the simplest and most conclusive proof 15 probably from a good
therapeutic response to male hormone but no benefit from placebo
medication

meropiTumArisy A destructive lesion such as a chromophobe tu
mor cramopharyngiomt or other growth which mvades the sella may
senously affect pituitarv function  Impotence and loss of sex mterest
are early mdications of tmpawed secretory actwaty # ¢ Comeident
with signs of dechning sex function are shankage i size of the testes
along with a decline or disappearance of gonadotropm wmn the urme
Hrstologreally the testes 1n this cucumstance may show severe atrophy
of both tubular elements and Leydig cells  If the antenor pituitary
gland 15 progressively destroyed ewidence of thyrord and adrenal
msufficiency may also become clearly apparent 17 Retosterords
while somewhat low 1f the gonads alone are affected reach sery low
values when the destructne process Jeads to secondary atrophy of the
adrenal glands

The testicular atropby which 1s sometimes observed w bepatic cir
thosis could be related to 2 functional suppression of the antenor
prtuttary by an excess of estrogen ansing from wmcomplete hepatic
mactivation or excretran ¥ * Gimple malautition might play a part
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In hemachromatosis the mechamsm might be similar although durect
mrolvement of the pituitary by the discase 1s usually demonstrable
at autopsy ® Testicular atrophy accompamed by low gonadotropm
excrchon and occasionally gynecomastia has been descnbed after
severe jury to the spmal cord *  Seminiferous degeneration has been
observed frequently in schizophremn % but Leydig cell failure 1s not
found

Therapeutic Castration

There are several disorders in which the reduction of circulating
androgen by castration 1s beneficial

Cancer of the prostate

Huggns * showed that orchectomy was often dramatically effectine
s a palliative measure 1n relieving the pamn 1nd causing temporary
arrest of growth 1n inany cases of metastatic cancer of the prostate
Statistical studies ¢ ¢ mdicate that Lifc expectancy 1s prolonged for an
average of 6 months m patients with or without metastases In m
dividunl patients the pro'ongation sometimes 1s certanly even longer
But eventually the cancer adapts 1itself to the low androgen environ
ment 1e loses its androgen dependence and 1gam begns to grow 1n
malignant fashion

The possibility of prolonging life even further by reducing circulat
mg androgens to the lowest possible Jevel has been explored  After
the effects of orchectomy have worn off bilateral adrenalectomy fol
lowed by replacement therapy with cortisone (C\VI) alone or m
combmation with desoxycorticosterone (CAXI) has been shown to
extend the remission m some cases ® 7 Since cortisone (CAVI) 15
metabolized 1 part to androgens this corticoad theoretically 1s not
the 1deal steraid for replacement rather corticosterone (CXIA) which
does not appear to be converted to androgens would be the sterod of
choice  Further eaperience will be required to establish the ultimate
usefulness of adrenalectomy

Estrogen therapy (1 to 15 mg of dicthylstilbesterol daily) appears
to be fully as effective as castration n postponing a fatal outcome but
may require 1 to 2 weehs to relieve pain as contrasted with 1 to 2 days
after orchectomy Estrogen undoubtedly exerts 1ts effect largely by
inducing a functional castration” through suppression of pitwtary
gonadotropn Nevertheless there 1s some suggestive evidence that
when relapse oceurs after castration or vice versa a shift to the alter
nate form of therapy may agamn bring about improvement * ‘The
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fatal outcome appears to be delayed somew hat longes when orchec
tomy and estrogen therapy are employed i combmnation

Cancer of the breast

Wdi marked regression of pnmary and metastatic lesions m cancer
of the male breast 1s the rule after orchectomy ** ¢°  Amehoration and
suppression of growth may persist for several years  In preliminary
trals on & small scnes of women with metastatic breast cancer In
lateral adrenalectomy was followed by remission w0 approsunately half
of the eases st %0 The pahents were either postmenapausal or were

b, g to y It s not clear as to which
of the several steronls clnbom!ed by the adrenal mught be invalied
m this ph Both and ands declne to very
low levels

Other condihons

Instanices of an apparent actnation of a pigmented nevus wto a
raprdly growing mahgnant melanoma at the time of puberty would
suggest )} by sex C: m one reported case
of metastatic melanoma was without effect.™ Orchectomy has been
performed on sex enmunals with rather staling success?  Crimes
such as rape and other violent antisoctal acts ceased after castration
was performed Removal of the testes for therapeutic purposes m
benign hypertrophy of the prostate 1s discussed w Chapter 18
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CHAPTER

18

Androgen Therapy

Stimulation Therapy

Stimulation therapy 1s based on the capaaity of gonadotropic hot
mone to excite the Leydig cells of the testis to secrete androgen  Suc
cess 1s achieved of course only when Leydig cells are present and are
capable of functioning but have failed to do so because of an made
quate secretion of gonadotropic hormone from the pitwitary The
preparation of choice for this purpose 15 chononic gonadotropin from
human pregnancy urine  Some of the commercial products whuch are
available are hnown simply as chonomie gonadotropm others are
designated by varous trade names such as Antwitrm S APL  Fol
lutein horotnin Pranturon and Pregnyl The doses which have been
employed for various purposes vary from 100 I U three times weekly
to 7501 U twice daily given by subcutancous mjection  Other prepa
rations such as pregnant mares serum and extracts of the pitwtary
gland are no more effective and are n fact less desirable i that they
may not only produce a foreign protein reaction m some subjects but
also tend to lose their efficacy after multiple imjections because of the
development of 1 restst

Hypogonadism

It has been noted m Chapter 17 that some cases of hypogonadism
are duc to a defi y of end pituitary gonad (sce
ondary or hypogonadotropic hypogonadism) and therefore are amen
able to gonadotropim therapy It 15 well to admuuster large doses of
hormone 1n these cases  Heller ¢ advocates a dose of 750 I'U twice
daily for 4 to 6 weehs however 500 to 1000 IU three tumes a w eek 15
more commonly employed  Absence of any genital growth after 1 to
2 months speaks strongly agamst piturtary failure as a cause of the
testicular deficiency  In a certan number of mnstances after a course
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of such therapy, or several courses at f-month mtenvals sexual devel~
opment may progress spontancously without further treatment. Such
an end result 15 thought to be due to an awakened function of the
patients own pitntary glhind dunng the penod of therapy To be
surc one cannot say with authorsty that m such instances sexual ma
turity would not kave ocetrred ultumately without any therapentic
mtersention  This is especrally true in the age range of 15 to 16 years
when a normal but delayed spontaneous puberty 1s still a distnct
posssbility

If the androgeme function of the testes 1s not spontaneously mam
tamed after two or more courses of stmulation therapy 1t may be
concluded that the patients own pitwtary ss not capable of talung
over its normal function  In such event there s little reason to con
tinue with ths form of Tnstead of ki of the testas 1t
1s more cotvensent and economcal to circumient this organ entirely
and employ substitution therapy with an androgen These patients
weufd afmost iny .mably Femain sterife even if one chose to wmamtain

them on ch since this 1 does not stimy
late the tubular cprthehum Although pitwtary eatracts containing an
FSH type of gonadotropm nught the 11 spenmato

genests m such cases this has not becn sanslactanly demonstrated
m the human bewng

Small lia in childhood—~delayed puberty

Boys wath so called hypogonadism and genttal hypoplasia observed
atan age well before puberty are consrdered by some phystcrans to be
candidates for therapy with chononic gonadotropm  Although there
1s no doubt that the genstal organs of a child may be made to grow by
this therapy the justfication for such mterference 15 not well wstab
bshed It should be recalled that all prepuberal boys are normally
“hypogonadal” 1n the sense that testicular function 1s essentially non
exstent  Gemtal size m young boys tends ta vary withmn wide hamts
{Chapter 15) Small size 1n most mstances 1s sunply an expression
of a genetseally conditioned but normal varation within the range
of normal  If the onset of puberty 15 somewhat later than average a
bay at 12 may have geastal structures which are no bigger than they
were at the age of 8 or 4 This 1s because gemtal growth does not
keep pace with somatic growth during the prepuberal years and it 1s
only by virtue of a rather abrupt stmulation 1 the puberal perod
that gemtal development finally catches up with body growth

The point has been made that a boy with small sex organs suffers
a sertous psychol 3 T would mdicate how




CHAPTER

18

Androgen Therapy

Stimulation Therapy

Stimulation therapy 1s based on the capacity of gonadotropic hor
mone to excite the Leydig cells of the testis to secrete androgen  Suc
cess 1s achieved of course only when Leydig cells are present and are
capable of functioming but have failed to do so because of an made
quate secretion of gonadotropic hormone from the pituitary The
preparation of choice for this purpose 1s chorionic gonadotropin from
human pregnancy urme Some of the commereial products which are
avalable are known simply as chonomc gonadotropm others are
designated by varous trade names such as Antutin S APL  Fol
lutem Rorotnin Pranturon and Pregnyl The doses which have been
employed for vanious purposes vary from 100 IU three times weekly
to 750 1 U twice daily given by subcutaneous injection  Other prepa
rations such as pregnant mares serum and estracts of the pituitary
gland are no more effective and are 1n fact less desirable 1 that they
may not only produce a foreign protein reaction 1n some subjects but
also tend to lose therr efficacy after multiple mjections because of the
development of immunologic resistance

Hypogonadism
It has becn noted i Chapter 17 that some cases of hypogonadism
are duc to a defi y of end pituitary dotropin (sec

ondary or hypogonadotropic hy dism) and therefore are amen
able to gonadotropm therapy It 15 well to adminsster large doses of
hormone 1 these cases  Heller *7 advocates a dose of 750 IU twice
daily for4to 8 weeks however 500 to 1000 I U three times a week 15
more commonly employed Absence of any gemtal growth after 1 to
2 months speaks strongly agamst pitwtary falure 1s a cause of the
testicular deficiency  In a certam number of mnstances after a course
330



ANDRQGEN THERAPY 333

Undescended testes

“The proper treatment of cry ptorchisin has for many years been de
bated by surgeons  Now the endecnmologist has added his voice to
the controversy but has not settled the problem  Vanous aspects of
chuical m have been th ghly revtewed by Bishop 5 It
cannot be dnputtd that gonidotropic hormone 1s capable of promotng
descent of the testes m both man and lower ammals 1o fact it s un
doubtedly the chorente gonadotropin of the human mother which
normally imtiates the descent of these organs duning the last month of
ntra utcnne lfe It would appear that the mechanism of descent 1<
dependent largely upon the alteration of surrounding structures by
the androgen winch 1s elaborated by the stimulated testts  Androgen
snven directly as such also will produce descent® Androgen however
1s not generally cmployed clineally because growth of the testis atself
35 not stunudated but may be depressed  Gonadotropmn on the con
trary tends to stmulate testicular growth

Should undescended testes be treated and of so how and at what
age® The e questions cannot be answ ered without some consideration
of the classification of vanous types There 1s one form of pseudo
cctopy common w children which 1s vanously called physiological
nondescent retractile testis or migratory testis  In this condition there
may be a retraction above the scrotum by an overactve cremastenic
muscle but the gland can be made to descend by local appheation of
beat or by gentle mampulation  As the child grows older this conds
tion avtomatically corrects atself and 15 certan to disappear at puberty
The high incid of sp ous descent of 1 testes (60
to 50 per cent) reported by some observers ¢ 7* 1s undoubtedly de-
pendent on the mclusion of these cases in the senes

Cases of true nondescent may be broken down mto two categores
The first ty pe 15 due to mechamcal factors which prevent normal mu
gration I the second subdivision are cascs with no anatomie defect,
but m which the hormonal stmulus to descent appears to have been
madequate  The Jatter type will descend spontaneously at puberty
when the testis grows and begms ta produce androgen  1f gonado
tropin 15 admuustered before puberty these testes hihewise descend
by virtue of the artificra! smulation  Thus 1t 1s evident that gonado
tropan therupy brings down only testes which would ultimately de
scend spontancousty X cases of true nondescent 1¢ those cases
without anatomie abuormahty the espectancy of migration etther
from gonadotropn therapy or at puberty 1s approxmmately 20 to 30
Per cent
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ever that prcpuberal boys are less concerned with thewr gental pro
portions than are mature men  Moreover an excessive concern of the
parents over the child s gemital status along with an extended seres of
shots  will not help the clulds psychological outlook Behavior
problems have actually been thereby precipitated 2

An attitude of unconcem can be mamtamed until about the four
teenth year If however no signs of puberal development are m evt
dence after this age the psychological problems become very real
The boy 1s acutely conscious not only of lus retarded sexual status
but also of his poor physical development since he has not had the
advantage of the growth spurt which normally accompantes puberty
Some of these boys are found to have a low metabolic rate and are
secmingly benefited by one to three gramns of thyroid daily Whether
or not gonadotropm 1mjections should be given before the age of 16
will depend largely on the judgment of the physician  Delayed pu
berty and mcipient hypogonadism may be difficult to distinguish at
this ime  If gemtal growth has not yet started by 16 years there 1s a
good possibility that the boy may turn out to be truly hypogonadal
If unnary gonadotropin eacretion 15 not elevated treatment with
choriome gonadotropin should be started as outlined above for hypo
gonadism

Adiposogenital dystrophy

The uncertamty as to the defimtion of adiposogenital dystrophy has
been noted 1n Chapter 17 In a prepuberal lad who 1s fat the pems
may be almost completely buried m the pubic fat pad and yet the
organ may be actually of average size  Even if the penss 15 truly small
no sigmficance can be attached to such a finding 1 a young boy of
10 to 12 Treatment 15 therefore directed toward the obesity and
consists of calonic restriction  If the metabohe rate 15 distinctly low
thyroid may be given  If puberal development 15 delayed the obesity
agawmn 1s managed by dietary control and the gonadal problem 1s han
dled as descibed above  Although 1t 15 well to rule out a tumor of the
hypothalamic region by an adequate neurological exammation and
a ray studies the vast majonty of boys who are diagnosed as adiposo
gemital dystrophy unlike Froelichs ongmal case do not have such a
lesion It has been observed that most of these boys attam normal
sexual development by the age of 16 without benefit of any sex hor

mone therapy *
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sponse fo hormonal stimulation his been reported m bilateral than m
umlateral ectopy ™ ™%

The usul regime of hormone therapy consists of 500 1 U of chort
ome gonadotropin gnen by mjcction three times a week  IF success
ful this should brang 1bout descent within 1 to 4 months  There 1s no
pomt m contmumg beyond 1 to 6 months A mechanically retamed
yland may be myured by prolonged stmulation n its abnormal habt
tat  If orchiopexy 15 planned 1t should then be performed mmedi
ately after the unsuccessful tmal penod because of greater facility
opesatne mampulrtion when the testicle has been shmulated with
gonadotropin  Although surgery s constdered to be the final alterna
tive when gonadotropin therapy fails it 15 perhinent to emphasize not
only that mechanical results are poor m about 40 per cent of cases but
also that a good functionn] result 1s by no means the rule after such
mtenvention  Thus of 25 cases of alateral nondescent reported by
Hausen ™ 14 remuncd sterile after orchiopery  Only two showed
perfectlv normal semen  \lareover Englerg'® who determined the
acrehion of androgen m sumilar groups of patients found that after
operation the mean output was identrcal with that of patients not
operated upon 1¢ about half that of the normal adult male  Another
pomt of interest is that although malignant tumors are more common
m cryptorchid glands (about 1 m 2000 as agamst 1 m 100000 for
serotal testes) surgieal placement m the serotum does not necessarily
present fatcr susceptibihty to mak In the collected data of
Gilbest and Hamxlwn 4 77 of the 840 cases of malignancy associated
with ectopy were seen m pahents previously subjected to orchiopery

Substituton Therapy

Hyr Hsm {( castration)

Substitution therapy 1s 1lways employed when hypogonadism 1s due
to pnmary testicular defictency  Swice the first uce of testosterone
esters m hypogonad patients m 1837 *** all who have wituessed the
results of androgen therapy testify that the response s hittle less than
dramatic * ** The ranous preparahons of androgens along \uth
data on dosage for repl nt therapy mn hypogonadism are descrik
m Chapter 19 For the loag continncd mantenance which 1s necessary
m hypogonadism the most use ful preg are methyl
gnven orally or sublingually testosterone cyclopentyl propiopate and

Ford

Ste also Chapter 19 references 18-21 24 31 3> 39 49 51 52 5460
64 70 74
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There 15 umversal agrecment that once pubescence 1s well under
way an undescended testis undergoes tubular degeneration which
leads to loss of spermatogenic function Therefore if puberal devel
opment 1s allowed to progress without descent having occurred spon
taneously irreparable damage to germmal tissue will ensue  There 1s
no unammity of opmon as to the optimal age when gonadotropm
therapy should be employed lthough no one would advocate sur
gery before the completion of a tnal course of therapy with this hor
mone Some experienced students of the problem advise such therapy
between the ages of 10 and 14 yews® * ' They choose this age for
several reasons  There 15 no lustologic evidence of damage to a re
taned gland at any age before puberty > **  Also 1f one waits until
this age not only will fewer cases of pscudocryptorchism be treated
unnecessanly but some truly retamed testes will also have descended
spontaneously

It may be argued with good logic that if one 15 to wait until the
age of 10 to 14 before mstituting therapy st would be just 1s well to
let the normal process of sexual maturation bring about spontaneous
descent 1if such 1s possible Should such a plan be adopted 1t 15 1m
perative that puberty not be allowed to progress too far If the penis
and pubic hair are already well developed and the testis has not begun
to descend mmmediate operative mtervention would be recommended
by most surgeons One disadvantage of relymg on natural puberal
processes 1s the uncertainty of how long to wait A senes of njections
has the advantage that an answer may be obtamed withmn a short
mterial of 2 to 3 months while the patient 1s under 2 controlled
stimulus

There are those who advise gonadotropin therapy between the ages
0f 7 and 10 ¢ and others who advocate treatment even earlier per
haps shortly after birth® 1 Proy of early tr pomt out
that the natural habitat of the testis 15 the scrotum at any age awnd
they note that when a testis 15 brought down 1n late childhood 1t 15
often small and soft and n spite of normal histology may therefore
have suffered damage by remamnmg too Jong 1n the aberrant situation

1t should be borne m mind that unilateral ectopy ncver leads to ste
rihty or hormone deficiency as long as the other testis 1s mntact  Bi
lateral cryptorchism persisting mto adulthood 1s almost certun to
mean sterility and occasional nstances one observes chmcal evi
dence of hormonal failure There 15 thus morc reason for concern and

for early therapy n of 1 1 t Itis of mter
(st however thata higher percentage of spontancous descent or re
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There 15 lso no need to start therapy with Iwge doses and later
dimumsh to mamtenance levels

In penerdl as the mterval Jengthens beyond the time that puberty
should hnve oeensred the response to androgen s less dramatic  Ater

Fig 1 A 37 year old man with hypogomadum {shown also 1 Fig § Chap 17}
before and after 3 years treatment with methy ] testosterone  Growth of the penus
and pubic hair owing ta the teatment s obvious  His weaight did not change

but the of subeut
mascular development.

fat gave way to a sturdier

the age of 40 or 50 1t may be dificult to stmulate a growth of beard
vorce change and adequate erectile function

1f 2 suceessful course of therapy 15 ultimately nterrupted many of
the anatomme acquinitions do not regress  Just as after postpuberal
castration the masculine vorce persists there 1s only shght decrease m
pemle dunension and facial haw dimumshes of at all only very slowly
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testosterone pellets The chowce depends largely on the preference
shown by the patient

Effects appear promptly although some anatomic changes are slower
m developing thau others  Spontancous ercctions m great number
are often noted within 24 hours An mcreascd frequency of erection
15 almost certamn to appear before the end of the first weeh On large
doses this stimulation may approach actual priapism  After several
days of therapy hyperemin of the pemis and scrotum 1s sometunes
noted  Within 2 to 6 weeks there 1s enlrgement and darkening of the
scrotum and pems enlargement of the prostate and the appearance
of ejaculate In complete hypogonadism the testes do not enlarge
and spermatozoa do not appear although the epididymis and adjacent
structures may become more promment After 1 to 4 months pubic
hair becomes thicker and the voice begins to deepen A small mass
of tender breast tissue sumular to that commonly seen at puberty may
appear beneath the mpples within several months and acnc often de
velops at about this time  After 2 to 6 months axillary hair mereases
and facial and body hair may begin to grow Complete development
of the beard may be delayed for one or more years 'The excessnve
number of crections breast enlargement and acne tend to dimmish
as therapy 1s continued over a period of months or years

In addition to specific masculimzing effects there are other impor
tant sy resp I d appetite with weight gamn 1s to
be expected The mcrement m weight 1s due 1n large measure to m
creased muscle mass  Body contour thereby becomes more masculine
(Fig 1) Hot flashes if present cease Sex desire tends to mncrease
emotional balance improves and there 1s ncreased energy and sense
of well being  The psychologieal ct are probably 1n no small
part due to the paticnt s realization that Ius physical and seaual defects
are 1n process of repair

Other changes to be expectcd are increased tanming and ruddiness
of the shin a shight nse 1n red blood cell count and hemoglobn and
some degree of increase i basal metnbolic rate  If the epiphyses are
not fused a spurt i growth and an accelerated closure of the ep:
physeal centers 15 commonly encountered Testosterone (VIII) and
its ¢sters tend to mhubit creatine excretion whercas methyltestosterone
(\CVI) mcreases the output of this compound

Eacept for a dechne m excessive number of crections subsidence of
breast stumulation  wd inprovement of e a rail toleraned to Lxog
wnous andiogen docs not dexdlop fter mdefimtcly pro‘onged therapy
There 1s no reason for an ulimate mercase 1 dosage unless st
Joses had been kept small to prevent excessnely frequent erections
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beight any greater than would in tume be spontaneously attaned  Un
fortunately there are no piturtary extracts sufficzently potent and pure

Fig 2 Pitwtary dwarfian at age 1~ and agam after 4 years of wvegular treat

ment with testosterone pellets and methy} testasterone  In addition to growth

of the pems scrotum and 3 small amount of pubte har lus heght ncreased
from a1 maches to 5~ and bone age advanced from 7 vears to 15 sears

or p Iy effective after prolonged ad on to 1
growth m the human bemg
For guls wath

pitwutary duw arfism estrogen therapy promotes growth

of the breasts and the secondary genttal apparatus but 1 order to
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over a penod of years On the other hand the prostate gland re
gresses very promptly and ejacul ot or disapp Erec
tions decrease mn frequency sex mterest tends to decline and body
weight 15 Jost  Physical vigor and emotional stabihty may agam be
impaired

The male chmacteric although not usually termed hypogonadism
represents a state of androgen deficiency which requures replacement
dosage of the same gencral magmtude as i eunuchoidism  Since
oral methyltestosterone (XCVI) 1s reported i some cases to have a
lesser effect than injected testosterone propionate (LANAIN) (Chap
ter 19) 1t 1s advisable to use the latter for a therapeutic test If suc
cess 15 evident methyltestosterone (\CVI) may then be tmed or
pellets of testosterone (VIII) may be implanted

Androgens in Miscellaneous Disorders

There are many hundreds of reports in the hterature which are con
cerned with the use of androgens 1n a vanety of chimeal disorders not
due to gonadal disease  Since most of these disorders are not imme
diately fatal we not only lack a defimtive end pomt by which the
alleged therapeutic benefit may be judged but we also are deprived
of the motivation to save hfe which often mspires and finances large
scale well controlled projects 1n chnical research  The pomnt bemng
made 1s that because of the paucity of data the conclusions which are
recorded 1n the remaiming sections of this chapter are sometimes col
ored 1n no small degree by tmpresstons and opinions—both of others
1 the field and of the present wniters

Pituitary dwarfism Stmmonds’ disease (panhypopituitarism)
Pitwitary defaiency m cluldhood 1s charactenstically accompamed
by dwarfing and hypogonadism  Unless there 1s complete destruction
by a tumor a serious loss of all the hormonal secretions of the gland 1s
not the rule For example frank adrenal insufficrency 1s uncommon
and hypothyrord features are vanable In the male after the age of
normal puberty 1s passed the hypogonadism 1s perhaps the most sert
ous defect which the patient endures Fortunately by androgen
admmstration 1t 1s possible to bnng about normal mascubniza
tion * * The dosage 1s sumlar to that required for eunuchoidism
By wirtue of 2 stimulation of bone growth these boys will undergo a
ble spurt in stature while under therapy ' (Fig 2) How

consideral Js sess e

ever m that epiphyseal closure may thereby be accelerate:
1t 15 doubtful whether this increment 1n growth will lead to an ulhmate
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As to 2 relatne estrogen excess 1t should be noted that although
hyperplasi and metiplasi of cextam epithelial arers of the prostate
may be mduced by estropen the nodular growth typieal of bessgn
hypertrophy 15 not reproduced  1f unnary widrogen estrogen ratios
were obtamed on patients with baugn hypertroply + more rational
basis for the appraisal of the foregomg theorses would be available

The refative estrogen excess theory although wasupported by fact
has been largely responuble for the widesprend trial of androgen
therapy wn thus disordcr  After more than 10 years of cluncal use both
m this country and abroad the followmg, staternents seum reasonable
{1} Androgen therapy causes no perceptible change in the gross size
or lustologmeal structure of the gland It s therefore useless when
urmary obstruction 15 severe  {2) Some patients {perhaps one third
to one half) claim to be improved as far as symptoms ate concerned
They testify to having less difficulty in mtiating the flow of unne
greater force of fiow and decreased frequency  Actual measurements
of residual urme usually reveal hattle or no real decrease

Some of the earler references to the hterature on androgen thervpy
are gnen by Hechel'* Among the vanous authors who have re
ported on this treatment optimism vanes wyversely with the nigorous
ness of the analysis of resuits  Driper and warkers ™ for example
used contrel mections of saline 1 part of thewr ¢ases aud found about
50 per cent improvement wath exther stlme or testosterone propronate
(L\XAIN) (25 mg dady) These authors also pomt out that many
patients with mld prostatism have beea observed to mprove sympto
maticafly as hme gees on withoust any treatment  Thus a favorable
response to treatment may be due m part to sunple suggestion or to
comcidence

1t 1s only fair to pomt out that there 1s some evidence which sup
ports the dea that bladder muscle sbmulation may follow the mjection
of male bormone** Expulsion of unne nught thereby be facilitated
w spite of an abrarmal urethral resistance

As to the anatomic status of the gland m prostatism st can logically
be reasoned that whereas androgen depm aton leads to ateophy of the
normal prostate castration might hikewise cause shnnhage mn the pres
ence of pathologic hypertrophy  As a matter of fact castration was
practiced for this purpose as early as 1893 and receat hustologic
studses vertfy that the eprthehum of the hypertrophic tissue does actu
ally shonh after orchectomy ®  Gross shrmbage of the entire mass of
hyperplastic tissue 13 however vamable n degree and incomplete
The absence of any msvanable or dramatic change may be due to the
site of ongn of prostatic hyperplasia m man which 15 often 1f not
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attain complete growth of sexual hair and maximum growth m stature
androgen should also be given % 2 The dosage which has been em
ployed 10 conjunction with 1 mg of diethylstilbestrol (CCXVI) 15 10
to 25 mg methyltestosterone (ACVI) orally daily Too large a dose
may letd to undesirable masculinization

In the adult damaging lesions of the pitmitary are often attended by
complete destruction of the gland and hence in addition to gonadal
failure there are usually sericus deficiencies m thyroid and adrenal
function {Simmonds disease panhypopiturtarism) The admnistra
tion of thyroid and adrenal hormones alone usually does not effect a
satisfactory recovery of strenGth or a marked gam m weight An
drogen 1n the usual replacement dosage with or without sumultaneous
use of the other two hormones brings about nitrogen storage gamn m
weight d strength I lot tion and m general a
much closer approximation to 4 normal healthy state?* * The hor
mone also restores secondary sex charactenistics m the male and pro
motes sexual hair growth m the femgnl(.

Bénign prostatic hypertrophy

The cause of prostatic hypertrophy 1s unknown An endocrme etiol
ogy has long been suspected buj never satisfactonly proved The
diversity 1n theortes of-endocrine causation 1s illustrated 1n the follow
g tabulation

lroponent  Ihysiological Enitial Secondary
of Theory Disturbance Change End Result
Lower® Failure of produc Increased stimu Prostatic hyper
tion of a pitwitary lation of Leydig trophy from
suppressing hor cells by pitw absolute an
mone (Inhibin) by tary and thus drogen excess
testicular tubules «nhanced andro
th secretion
Wugmenter ¥ Estrogen dficiency Relatine excess of  Hj pertrophy
araulating an from relative
drogen androgen ex
cess
Van Cappel Falure of testicular ~ Relative excess of  Hypertrophy
Jen # androgen produc arculating irom relative
tion estrogen cstrogen excess

It 15 not difficult to raise objcctions to any one of these three theones
For example although there 15 evidence that the testicular tubules may
elaborate a hormone which depresses the pitmtary gland there s
nly no mdication that excess androgen 1s produced late 1 hfe

i -

certax
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abnormakhtaes durnng, a standard caererse test Ruermwr  does not re
port such effects from the hormone  The wfluence of emotion on an
gma 15 well known and the conservative observer would prefer to
wterpret benefical effects when they occur as due to an improved
emotional status which has been promoted either by the veed'e or
by rehief of a concomtant chmacteric state

Penpheral artersosclerosss was found to be uninfluenced other funce
tonally or anmtomcally m a controlled study of casts adequatedy
treated wath male hormone ° Stemach and co workers clmmed that
hypertension was usually reduced by and tharapy * * Sub
studtes have faled to confirm this observation® * * and cne ma) e
peet no signiBeant chintend effects of androgen on blood pressure when
gnen m ordmary therapeutic doses

Promotion of anabolism n vanous disorders

The well known anabalic function of the androgens 15 mamfested
m their capacity to promote synthesis of protein not only 1 muscle
but also probably sn most tissucs of the body # 1%  This property has
fed to the use of male hormone 2 \anety of chnical conditions not
attended pnmanly by and In such it s
often undesirable to late the devel of dary male sex
charactenstics  Attempts to discover steroid compounds with hitle or
no masculmtzmg properties but with well marked anabolic actavity

}m\c however not met with unequinocal success  Although methy}

androstenediol (CSAAIIT) has achies ed 1 certam notonety 1n this re
gard datz winch wonld mdicate 2 pecuharly bugh ratio of anabolie
to androgene potency are httle more thn suggestive % That its
androgewse potency 15 weak 1 man as i ammals 15 indicated by a
fow mcidence of virthzation 1 women recess ng rather large doses
Inmn although anabolic actinity has been demenstrated therapeutic
results have not been stnhing when the compound has been admn
sstered for the specific purpose of promoting anabelism * It would
be premature to recommend this compound as a nons wihzing anabolie
sterord until extensive quantitatine studies at vanous levels of dosage
have demonstrated a unique superionity over the common androgens
Prelimiwary ammal espertments with 19 nortestosterone {CLAI)
suggest that this compound shows some promse {Chapter 8)

Cusines sysororviz - Albnght w 19414 proposed that Cushngs
syndrome  bang undoubtedly a form of adrenal cortical hyperfunc
Gon was m essence a monifestabion of protem depleton which 1
sobed muscles shan blood vessels and the matrn, of bone  The pro
tem wastage could be asenbed to excessive produchion of the com
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always in the submucosal glands of the prostatic urethra The pros
tatie urethra at least m the rit show no atrophy after castration *
Although some patients are reheved of symptoms by orchectomy the
certamty of any maten] success 1s not great enough to warrant such
radical therapy The operation fell wto disfavor at the turn of the
past century

Estrogen which in cffect produces functional castration by its m
hibitory action on the pitmtary may cause some shninkage of the
enlarged gland and gne symptomatic rehef m some cases © % 1
However clinical improvement 1s not strikmg

It 15 apparent that dramatic cures of prostatism are not to be ex
pected from the admimistration or deprivation of sex hormones  Surgy
cal resection still remains the most effective method of treatment

Cardiovascular disease

There have been a number of reports cluming a favorable effect of
androgen 1 angina pectoris  With 25 mg of testosterone propionate
(LAXAIN) given one to three times weekly a decrease in the seventy
and the number of attacks has been reported m 25 per cent " to 90
per cent ® of cases The reason for apparent improvement m some
cases 1s not known however and enthusiasm for this therapy 1s com
pletely wanting among many who have tried 1t The spontaneous
waxing and wanmng of symptoms often encountered n this disorder
makes satisfactory evaluation of therapy difficult It should also be
remembered that all precordial and substernal pain 1s not true angma

Anga pectons 15 due to coronary sclerosis There 1s no 1ndication
whatever that androgen deficiency predisposes to coronary disease
On the contrary the predilection of the disease for males suggests that
androgen could concenably be a positive factor m 1ts pathogenesis
1f symptoms are truly relieved by testosterone one mught seek the
reason among the following mechamsms (1) dilatation of coronary
vessels (2) alteration of the myocardial metabohsm so as to enible
the heart to better tolerate a relative 1schemia (3) promotion of growth
of collateral blood channels and (4) mmprovement of the emotional
status of the patient either by the rehef of an ncidental androgen
deficsency which by chince would be present m some patients at this
age or by the nonspecific placebo effect that any therapy might provide

‘Although 1t has been reported that artenal blood flow of the shin
1s enhanced by androgen * there 1s no direct evidence of such an effect
on the coronary system neither 1s there any convincmng support for
9 and 3 above And although VWaldman ¢ reported 1m

mechanisms
1cal tolerance along with shght diminution in cardiographie

proved physi
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OSTEOPONOS OF LATE LIFE  Women after the menopause are more
susceptible to a senous degree of osteoporoms than are elderly men
Dramatic rehef of pam from the spime lesion has frequently been ob
served dunng ostrogen thirpy and a detectable ancrense n caleift
catron has been noted m some cases After prolonged therapy ** If
as Albright bebeves the dissolution of bone matrx which characterizes
osteoporosts 1s attributable ta a low level of sex hormene one would
hope for an even better repair of the asseous defect by the action of
androgen  Estrogen 1s actually a rather weak amabohie hormone
Chmcal expersence with these patients 1s as yet hmited nevertheless
caleim balance 15 reported to be more strangly postive wath combined
estro,cn and androgen admumstration than with esther hormone
alone ** A typical regime would consist of 1 mg diethylstilbestrol
{CCXVI) and 20 mg methvitestosterone (ACVI) gnen duly The
relatrve and absolute amounts of estrogen and androgen can be vaned
with the sex of the patent and with the susceptibshity of the mdividual
to vinhization or fermmzation as the case may be Eacellent symp
tomatic vehief has been obtaned with testosterone propionate
{LXMAIN) alone m doses of 23 mg one to thrce hmes weekly '

INDUCTION OF POSITIVE MTROGEN BALANCE IN ISCELLANEOUS DISOR
pEBS The massive albumenuria of nephrosis drams heavily on the pro
tem stores of the body Testosterone propionate (LYANN) 25 to 50
myg dady promotes proten storage in this disorder However m the
one reported case there w s no marked rise w plasma protem level and
an accentvation of edema due pr bly to the sodum g ef
fect of the hormone was an undesirable side actinn * There are wdica
tions that m some curcamstances androgen may actually depress the
quintity of plasma protemn an arculation perhaps because of s 1
creased conversion to tissue protem

Although Butler and co workers * were ablc to aclneve a shght con
servation of mirogen by giving androgen to subjects ingesting a pro
tem free diet they were uncertam whether the over all effect wis
beneficial

The stress of trawma or infection Jeads to an wtial catabolic re
action characterszed by a negative mitrogen balance  There 18 as yet
na decision as to whether at 15 nd\antagenus to oppose this reaction
routnely by vigorous therapy of any hind  Testosterone propionate
{LAANIN) has been tried for this purpose after thermal bums ** The
same preparation n doses of 25 to 50 mg per day has been shown to
eshance nitrogen retention 10 patients convaluscg from severe trauma
and recenning an adequate diet** The daily admunistration of 50 to
100 mg to paraplegic patients has been reported to unprove the m
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mon adrenal corticonds such as hydrocortisone (CA\V) and cortisone
(C\VI) which have a catabohc or ant anabolic function and which
therefore favor degradation of body tissues by conversion of proten to
amino acids and glucose  Hence androgen was given to several pa
tients with Cushings syndrome [testosterone propionate (LAXXIN)
25 to 50 my, or methyltestosterone { A\CVI) 25 to 100 mg daily] Re
tention of mitrogen potassium and caleium was demonstrated along
with a gam i strength and smprovement of the bone and shin
disorders

Others have subscquently confirmed these metabolic results al
though the chinical improvement has not always been so stnking  If
the cause of the syndrome m a given case 15 an operable adrenal
tumor the rccommended trcatment 15 of course 1ts surgrcal removal
It 15 10 cases presumably due to functional overactmaty of the adrenal
cortex wheremn androgen therapy may be benefictal The hormone
probably not only antagomzes the excess of circulating adrenal hor
mone but also suppresses its formation by mhibition of ACTH secre
tion** Doses required which are at the vinhzing level for women
may be expected to accentuate the existing hirsutism and will not re
store the menses  In general indrogen admrmstration cannot be con
sidered a specific or practical form of therapy Results with bilateral

Irenalectomy are derably more satisfactory in cases due to
functional hyperadrenalism

Appison 8 pisease  In addition to the deficiency of corticords which
affect electrolyte and carbohydrate metabolism a destructine lesion
of the adrenal cortea m the female also leads to a loss of the only 1m
portant source of androgen m tlus sex  If androgen has any sipmificant
anabolic function 1n the female one would constder using the hormone
1n women as an adjuvant to the usual therapy in Addisons diseasc
The usual nitrogen retaming effect of androgen has been demonstrated
1n the Addisoman patient  ** There 1s however relatively httle ev
dence 10 the Literaturc bearng, on the chimeal efficacy of such comple
mentary treatment  Williams and workers report only shght to mod
erate improvement n strength and energy ° In our own cxperience
to date no dramatic effects have been noted Neverthcless when
weight appetite and strength are not adequately restored by main
tenance therapy with desoxycorticosterone (CXXI) and/or cortisone
(CAVI) stas well to try androgen at the usual substitution dose level
along with the basic cortical hormone treatmcnt  Sodium retention
although promoted by androgen °1s so easily accomplished by desoxy
corticosteront (C\XI) that a supplement of any other hormone for this

purpose would be superfluous
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2 to 3 wechs fauly well rules out androgen deficency as the cause of
the disorder A positve response to such therapy of course does not
establhish the diagnos:s unless one eacludes the effect of suggestion by
a similar tnal with blank njections

Psychoses of middle and late life

The frequent occurrence of mclanchoha and rclated disorders at the
menopause or late i hife might suggest that sex hormone deprivation
15 & common caus¢, of such psychoscs  There 1s certamly ample ev1
dence that ¢ven gonadectomy m either sex does not usually lead to 2
psychosis  However the possibility still remams that the stress i
dent to hormone withdrawal duning the chmactenc might in occasional
cases contnbute to the precipitation of a psychotic state provided that
the person is vulnerable to mental iliness

Chinical results with androgen therapy m mvolutional melanchoha
m exther the male or female mdicate that a small number of patients
mmprore  Case reports and references to the hterature may be found
m papers by Rothermich * Danziger ** and Altschule®  About one
fifth of the total number of patents treated have shown marked 1m
provement or recovery after 3 to 4 months of treatment with testoster
one propionate (LAAXNIX)  This percentage 1s not as favorable as that
obtamed with shock therapy and indeed 15 not as high as the expected

d of recovery However Danzger
points out that it 1s substmmally gher than would be expected m a
comparable time mteryal if all treatment were wathheld hothermuch
and workers found that favorable results were encountered more fre
quently 1n atypical depressive states than n cases of classical mvolu
tonal melancholia with a charactenistic prepsychotic personahty  The
dosage usually emploved 15 25 mg (LYANIX)
o to three umcs a week  Altschule gave 50 mg of the hormone
daily 1 order to obtain an effect beyond that of simple replacement
therapy The pwipose of the large dosage was to produce a metabolic
stress reaction similar to that which has been observed after ¢lectro
shoch treatment

According to present evidence androgen therapy does not provide
the speaific and relatively predictable curative effect which 1s obtain
able with electro shock treatment It may be tried in male mvolu
tional melancholia or gaven as an adjunct to shock treatment 1f male
bormone deficincy 15 believed to contnibute to the over all chmcal
picture  If the patient 15 a female there appears to be no proved
advantage of androgen over estrogen
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trogen balance and decrease the meidence of decubitus ulcers '
Preoperative and postoperatine therapy of patients who were poor
surgical nishs was attended by an improved mtrogen balance and the
prevention of postsurgeal Iiver dysfunction 198

In a Iimited senes of cases with persistent liver involvement after
viral hepatitis androgen was shown to reverse the negative mtrogen
balance and apparently promote some degree of chinical mmprove
ment * Twelve men with severe arthosis are reported to have ac
quired bettcr strength appetite emotional stability and sex function
after androgen was added to the routine dietary program 7

1t has been reported that methyltestosterone (ACVI) 50 mg daly
given with feedings or dropped on the tongue m propylene glycol
solution immedrately after birth promoted more rapid weight gam
a group of prematurc infants over 2 3 week penod than i a group of
untreated controls ® Mortality rate was not affected Hardy and
Wilkins ¥ were unable to demonstrate such an affect in their sercs
of infants where therapy was mtiated at the age of 7 to 10 days

Impotence and low sex drive

Hamltons observation that androgen has a specific capacity to
stimulate penile erection ®* gave hope that this hormone might be use
ful in the treatment of impotence Unfortunately 3t soon became clear
that this capacity of androgen was mamfested only in the presence of
1 pre exssting deficiency of testicular secretion (prepuberal boys
T hords and I cases of the male chmactenc)
Both sex drive and erectile function i man are sustamed by a combi
nation of humoral and psychic forces Failure of either component
may lead to a loss of sex mterest or impured ability of erection  How
ever when patients with these complamts are cntically studied only
a small mnonty are found to be suffering, from androgen deficiency
Thus holds true particularly n the younger age group Admimstration
of androgen to normal men does not stunulate the sex drve  Likewise
1f Tow sex mterest or impotence are due to emotional or nonendocrine
factors an addionn] merement of androgen supplied by the exoge
nous route 1s of no avail & =

Admittedly the diagnosis of an acquired androgen deficiency 15 not
easy m an adult male whose sea apparatus appears physically normal
(Chapter 17) Emotional factors hikewise are often difficult to un
cover and to evaluate A course of tral therapy with androgen is per
haps the best procedure m questionable cases®  Failure to respond
to 25 mg testosterone propionite (LXX\IN) three times 1 week for
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to an alleviation of the by pogonadal component rather than to a direct
effect on the muscular d\ s(xoph) One out ot & small senes of boys
with prog trophy scemed to mprove on 20 mg
duly of testosterone pmp\omte (LARNIN) ¥ One adult woman
whom we have seen bas shown shight improeinent 1n strength and
substantial weight gun on 25 mg two to three times weekly ®

Certam cases of myasthema gravis appear to be somewhat rebesed
by methyltestosterone (NCVI) 20 to 50 mg darly s #

Audrogen has 1o proved curatine cffect m any of the muscular dys
troplies and the modest nnpro\ cment which s occasmnaﬂy seen
probably results from a p bohie effect of the b on
the muscular system

Kidney domage

The use of androgen m hpord nephrosts has been discussed prevs
ocnsly under the section on anabehe activity (page 345}

Androgens have a renotropic action which 15 mansfested 1 expert
mental animals by hypertrophy of the tubular epithehum  Partial
pratection agamst the lethal effect of mercune chlonde has been re
potted 1 rats (Chapter 13)  The usefulness of the hormone m clinical
cases of reversible tubular necrosis (caused by hichlonide CCly sulfa
drugs) for the purpose of 1ccelerating tubular regeneration 1s thereby
suggested  However there art no labl on s\
chrucal trials  The dose of testosterone propionate (LYAXIX) in man
calculated on the basis of the rat experments would be m the range
of 05 to { § gram daly

There 35 a report of chimcal benefit and substantial reduction 1n
mortality with 25 mg, of testosterone propionate given daily to pa
tients suffenng from Astatic chforea compficated by the presence of
urerma # Jt1s difficult to €valuate the reported results  The mortality
statistics m cholera vary over wide liuts largely because of vana
flons i completeness of the simple supportive treatment which 15 of
pnme wnportauce m the therapeutic regime  When uremia oucurs
the mortality 13 said to be particularly bigh It 15 not casy however
to define what 1s meant by uremia because nearly 1ll cholera patients
suffer some degree of ohguna protemuna and azotermia due to the

extreme electrolyte depletion and dehydration which accompany the
disease

Sterihty

Androgen when given to normal male rats may erther stimulate or
depress spermatogenesis (Chapter 11)  The type of effect vanies with
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Homosexuality

The relation of sex hormones to sexual behavior has been discussed
m Chapter 12 Tn normal amimals sex hormones tend to mtensify
existing sexual behavior patterns rather than to reverse them  Several
reports are avaiable on the treatment of homosexuahty with andro
gen 7 In well documented cases of overt well defined homosexu
ality there have been no mstances of strihing resersal to a heterosexual
type of mterest or outlet A few apparently successful results have
been claimed when the condition was latent or where 1t was en
countered to a rather mmor degree 10 boys whose puberal develop
ment was retarded A certain amount of homosexual activity 1s not
rare durmg normal adolescence however and such behavior often
tends to dechne sp ly as matunty ad Establishment
of heteroseaual mterest at this age by androgen therapy probably
consists merely of an artificial acceleration of normal psychosexual
development Hormone therapy 1s justified if a distnctly delayed
puberal development 1s the source of psychological comphcations and
poar heterosexual adjustment  (See page 332 )

Simple gynecomastia

Complete or partial reg of simple breast enlargement 1n ma
ture men was reported by Hoffman 1 1939 1n a senies of nmne patients
treated with testosterone propionate (LAXXIX) ™ There have been
no subsequent reports of such a consistently good response Dunn *
for example observed no 1mprovement in three cases and no recession
has been noted i Klmefelters syndrome during androgen therapy *
It 1s possible that some of the purported responses may represent
spontaneous remussions which are frequently encountered this
disorder

There 1s 1o justification for routme treatment of gynecomastia with
androgen  The chronic postpuberal type 1s best handled by surgical
excision of the hyperplastic tissue  The shght breast enlargement seen
frequently at puberty 1s probably mdecd due to stmulation by en
dogenous androgen and admmstration of «ddihonal hormone would
be wrational In any event the condition 1s a transtent and bemgn
process n the great majority of boys

Muscular dystrophies

Increased strength was noted m myotonra atrophica (dystrophica
myotonia) after admumstration of ndrogen but only when there was
an assoctated tesheular atrophy ! The effect was therefore attnbuted
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to an allevsation of the hypogonadal component rther than to « direct
effect on the muscular dystrophy  One out ot a small sercs of boys
with progressive muscular dystrophy scemed to unprove on 20 mg
duly of testosterone proponate (LAANIN}** One adult womun
whom we have seen has shown shght mmprovement m strength and
substantial weight gan on 25 mg two to three tunes weekly &

Certawn cases of myasthem gravis appear to be somewhat rebeved
by methyltestosterone {\CVI), 20 to 50 mg dady ® 3¢

Androgen has no prosed curative effect w any of the muscular dys
trophies and the modest improvement which 15 accasionally seen
probably results from a nonspccific wabolic effect of the hormone on
the musculr system

Kidney domage

The vse of androgen 1n hpoid nephross has been discussed preva
ously under the section on anabolic activity {page 343)

Androgens have a rnotropic action winch 1s mamfested in expen
mental amimals by hypertrophy of the tubular epithehum  Partial
brotection agamst the lethal effect of mercuric chlonde has been re
ported m rats (Chapter 13) The uscfulness of the hormone in climcal
cases of reversible tubular necrosts (caused by bichlonde CCl, sulfa
drugs) for the purpose of ncceleriting tubular regeneration 1s thereby
susgested  However there are no avaulable statishies on adequate
chimcal tnals  The dose of testost rone propionate (LYXNIN) 1n man
calculated on the basis of the rat expenments would be 1n the range
of 051010 gram daily

There 1s a report of chinical benefit and substanhial reduchon
mortality with 25 mg of testosterone propionate given dadly to pa
tients suffening from Asiatic chlorea compheated by the presence of
uremua *  Itas difficult to evaluate the reported results  The mortlity
statisties in cholera vary over wide hmuts largely because of vana
tions m completencss of the simple supportine treatment which 1s of
prime smportance 1 the therapeutic regime  When uremia oceurs
the mortality 15 said to be particularly tigh 1t 15 not easy howener
to define what 1s meant by urerma because nearly alf cholera patients
sufler some degree of ohiguna protemuna and azoterua due to the
extreme efectrolyte depletion and dehydration which uccompany the

aisease
Stenlity

. Androgen when ghen to normal male rats may either samulate or
epress spermatogenesis (Chapter 11)  The type of effect varies with
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the dose and the age of the ammal  If admmustered immedrately after
hypophysectomy the hormone will present tubular atrophy and will
mamtam spermatogenesis  The evidence 1s therefore valid that at least
1 this ammal androgen plays a part in the sustenance of the testicular
tubules In the normal human male as will be noted at the end of
this chapter ordinary therapeutic doses actually depress the sperm
count It 15 probable that although ~ normal amount of circulating
androgen 1s beneficial and certamly not harmful to the tubular epr
thehum the eacess amount which accrucs from njected hormone added
to the normal endogenous supply may suppress the secretion of pitwr
tary gonadotropic hormone (FSH) which normally serves to support
tubular integnty

If occasional cases of sperm nadequacy exist which are due to an
madequate supply of androgen 1t would be anticipated that male hor
mone would be beneficial One would expect this type of case to be
characterized chmically by the usual eunuchoid features which are
associated with androgen deficiency There have i fact been several
cases of hypogonadotropic cunuchoidism reported n wlhich androgen
therapy has been attended by the appearance of sperm n the ejacu
late® 13 In some of these patients spermatogenesis was hnown
to have been absent before therapy \Whether m these cases the an
drogen exerts a direct effect on tubular maturation or sunply acts as 2
trnigger to imtiate pituitary activity cannot be said with certamnty
The failure of the low unmary gonadotropm to nise  some of these
cases 15 suggestne of a diect tubular effect In other instances'*
where spermatogenesis has persisted after therapy has been with
drawn a tngger mechamism 1s suggested There are several cases on
record in which low sperm counts were seen to nise durning therapy
mn ndiaduals who were not descnibed as frankly eunuchod ** ***
Such an effect however has not been commonly obseryed

Heller 12 Hechel? and co workers have demonstrated a remark
able rebound of spermatogenesis when androgen was given to men
who showed oligospermia but whose endocrine status had appeared
normal Dunng the period while testosterone propionate (LXXXIY)
was bemg grven 1n doses of approxmmately 50 mg three times a weeh
for 1 to 3 months the sperm count was further reduced to levels of
azoospermia and biopsies revealed a morc severe derangement of
germmal elements than before There was tubular necrosis with
hyabnization and disappearance of Leydig cells  Gonadotropin excre
tion dechned  Withm 5 to 6 months aftcr discontinuance of androgen
the sperm counts ded far above prets levels 1 approu
mately half the cases w hereas testiculir biopsies showed not only re
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covery from the depression winch attended androgen admustration
hut 2lso w app often much improved over that of the control
speamens  The smprosement was still apparcot two years later m
some mstances but m others recession occurred severad months after
the peak of the rebound

Skin disorders

Although androgen has been u ¢d w 2 few cascs for the treatment
of acne and some of the patieats were saud to unprove there 15 no
reason 1o believe that the hormone was responsible  On the contrary
there 1s good evidence that male hormone s an important factor in the
cansation of acne *

Good results have been reported i semife pruntus w men who have
recened testosterone propronate (LAXKIN) m doscs ranging from
5 to 25 mg once 1 week or testosterone (VIII) omtment {4 mg
darly) ¥ The pruntus of jaundice 1s saud to be reheved by methyl
testosterone {ZCVI) (25 mg daly subbngually) *

Postmenopausal pruritus vufiae 1s said to respond favorably to the
Iocal apphieation of testo tcrone {VIH) omtment **

Hypesthyroidism

Male hormone was used 1w the treatment of hyperthyrodism as
early as 1938 % but the number of cases treated so far has been small
The dese umployed has ranged from 25 mg testosterony proponate
{LXAXIN) three times a week to 50 mg daily mn both male and female
pateats  Reports indicate that although ane may commonly expect
wubjective unprovemaent and weight gam wore often than not there
15 uo appreciable fall in the basal metabohic rate %8

The chmcal mprovement which has been noted 1s most hkely at
tnbutable to the over ail anabohe action of the hormoue rather than
to any direct snfluence on the thysmd or pitwitary glands  Natrogen
<nd caloum are retaned and creatwuna s decyeased®™ Methyltes
tosterone (ACVI) leads to an ill sustamed retestion of mitragen but
mereascs the creatinuna and apparently agprasates the subjective
symptoms of the disease

Testosterone {VII) 15 not to be advocated as a sole therapeutic
agent n thyrotoucons It may be of ud as an adjunct i selected
patents who as a result of the discase have suffered o serious weight
dectine and substantial loss of muscle mass
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the dose and the age of the ammal  If admmistered immediately after
hypophysectomy the hormone will present tubular atrophy and will
maintain spermatogenesis  The evidence 1s therefore valid that at least
1 this ammal androgen plays a part 1n the sustenance of the testicular
tubules In the normal human male as will be noted at the end of
this chapter ordinary therapcutic doses actually depress the sperm
count It s probable that although a normal amount of circulating
androgen 15 beneficial and certainly not harmful to the tubular ept
thelium the cacess amount which accrues from injected hormone added
to the normal endogeuous supply may suppress the secretion of pitut
tary gonadotropic hormone (FSH) which normally serves to support
tubular integnty

If occasional cases of sperm madiquacy exist which are due to an
madequate supply of androgen 1t would be anticipated that male hor
mone would be beneficial One would expect this type of case to be
charictenzed chnically by the usual eunuchoid features which are
associated with androgen defictency There have 1n fact been several
cases of hypogonadotropic eunuchoidism reported in which androgen
therapy has been attended by the appearance of sperm m the ejacu
late 158184 I some of these patients spermatogenesis was known
to have been nbsent before therapy VWhether in these cases the an
drogen exerts a direct effect on tubular maturation or simply acts as a
trnigger to mhate pitwmitary activity cannot be said with certamty
The failure of the low urmary gonadotropin to nse 1 some of these
cases 1s suggestive of a direct tubular effect In other instances’®
where sper has p 1 after therapy has been with
drawn a tngger mechamism 1s suggested There are several cases on
record m wlhich low sperm counts were seen to nise durmg therapy
i mdniduals who were not described as frankly eunuchoid 2 1
Such an effect however has not been commonly observed

Heller :¢ Hechel * ¢ and co workers have demonstrated a remarh
able rebound of spermatogenesis when androgen was grven to men
who showed oligosperrma but whose endocnne status had appeared
normal  During the penod while testosterone propionate (LYAAIN)
was being gnen m doses of approximately 50 mg three tunes a week
for 1 to 3 months the sperm count was further reduced to levels of
azoospermia and biopsies revealed a more severe derangement of
germumnal elements than before There was tubular necrosis with
hyalimization and disappearance of Leydig cells  Gonadotropin excre
tion declined  Within 5 to 6 months after discontinuance of androgen
the sperm counts rebounded far above pret levels 1n approu
mately half the cases whereas testicular biopsies showed not only re
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of normal testes A damagng effect has been repeatedly observed m
vanous species of immature Amimals after the ijection of physiolog
cal amounts of testosterone proponate (LAXNIN) (Chapter 11)  To
be sure there 15 evidence n the rat that this damage 1s reversible
1f snjections are terminated before puberal development 1s under way
Both the spermatogemc and endocnine functions of the gland have
been reported to retumn to normal 1n the adult ammal ¢ One would
fcel more secure however 1f such were also known to hold true for
man
A less senous deu:nem to the use of androgen dunng childhood 1s
with ats attendant ble psychology
cal wm certun child The degree of masculinization
need not be extreme however if courses of therapy are short and the
dose of hormone 15 hept as low as possible
BODY STATURE A as an bofl £ wil not onfy
augment muscle mass but also will promote growth w stature pro-
\ided that the cpiphyseal centers are sull open  In the txeatmcnt of
prepuberal boys for vanous disorders both ch
and testosterone compounds have been repeatedly noted to causc a
spurt in growth ¢ * 3¢ 104305 The usefulness of androgen n piturtary
dwarfism has already been pomted out  Qught this hormone be used
to enhance stature m boys whose growth 1s stunted for other reasons?
1f the cause 15 a nutntional one treatment should be directed toward
rebief of the underlying disorder or correction of the, faulty diect. Some
stunted boys who represent nutntional problems but who are not
rehieved by dietary adjustment are reported to respond well to short
courses of androgen therapv (20 mg methyltestosterone (\CVI) daily
for 3 to 8 months) °  Androgen if used at all should however be
gnen only after simpler corrective measures have failed The question
of whether ultimate adult beight will be greater as a result of a spust
wnduced by androgen can be raised for these. chuldren just as 1t his
been for pitmtary dwarfs It has been suggested however that the
probable depression of the pitutary gland attendant on maluatntion
rmught be alleviated by the mpact of a short course of such therapy
1f this were the case the attendant growth would be less artifical
1t 15 worth noting at this pownt that on theoretical grounds and on
the basis of animal expeniments androgen could lageally be tried m an
attempt to retard growth. If large doses were gnen over a long, penod
of tme dunng the prepuber] years some degree of suppression of
hypophyseal growth hormone might result and moreover the sexual
precocity so wduced would be accompanted by premature epiphyseal
closure  Such therapeutic efforts should of course be reserved for
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Lupus erythematosis

Prelmunary toals suggest that androgen may be of value m the treat
ment of the discoid vanety of lupus  Doses of 10 to 40 mg of methyl
testosterone (NCVI) per day by the buccal route have been followed
by renussions in the mjonity of patients mn a small series of cases 57

Simple senility

The well marked decline 1 the excrction of 17 ketosteroids and
androgens which accompantes advancing age most certrunly reflects a
decrease 1 the mternal secretion of androgens Whether such a
hormonal declme can be blamed as a cause or even as a contnbuting
factor 1n the development of any of the physical and mental nfirmities
of old age (with the possible exception of osteoporosis) 1s certamly
not established The probable ranty of a true chmacteric state m
older men has been noted i Chapter 17

The ad ration of and may 1 seaual actnaty
senile rats (Chapter 12) but physical rejuvenation has not been
reported  \When 25 mg doses of testosterone propionate (LXAXIY)
were given daily for a week to two 76 year old men the expected
anabolie response as evidenced by mitrogen retention was noted **°
Although no clinical changes were observed the duration of treatment
was suboptimal for such an evaluation That certan end organs of
semule men may respond to additional androgen 1s ndicated by acceler
ation m growth of facial hair durmg testosterone ndmunstration’ ®
An early report fiom Irance mdicated that testosterone pro
pronate (LXAXIX) given mn daily doses of 20 to 40 mg for 2 weehs to
six semle men promoted a weight gam of about 5 pounds and there
was also some evidence of improvement m muscular strength in re
sistance to fatigue and n psychomotor performance ' There 15 also
a report that methyltestosterone (ACVI) in daily doses of 20 to 40 mg
mcreased the fusion frequency of ficker the strength of back muscles
and the work performance n a small group of older men who com
planed of fatigue *¢* Placebo controls were used m this study On
the other hand a mare recent well controlled study of a large group
of semle men showed no mprovement m muscular or psychomotor
performance winle the subjects were receiving 75 mg of methyltestos
terone (ACVI) daily over a one month penod 1°

Miscellaneous disorders of childhood
There 15 a feeling on the part of conservative endocrinologsts that

androgen should be given with caution to any child who 15 possessed



ANDROGEN THERAPY 355

the patient undur treatment  The physiofogical alterations of the fe
male reproductne system which accompany the admmstration of an
drogen have been discussed 1o Chapter 11 The discussion here will
be confined to the chnical usefulness of the honmone 1 a number of
disorders  The reader 1s referred to the article by Caster Cohien and
Shorr ™ for a comprehensive review of androgen therapy w the
female

“ASCULINIZING TFFECTS OF ANDROGLN At the autsct it should be
emphasized that androgen when gaven to a woman s sulficient dosage
and for a suflicient length of tine can always be made to cause some
degree of what can broadly be called masculimization  In some dis
orders however either the dose requirement may be jow enough
ot the duration of treatment sufficiently short that this complication
1s woided  In other wstances where large sustawed doses of hor
mone are necessary the possible bentfit derived may compensate for
the undesirable side fects

The vinhzing phenomena vary from one patient to another m form
and degree but there is a fambar pattern which s fauly constant
Organs which are inolved nclude the bair (larsutism) shin {acne)
chitons (enlargement) amd larvax {voice change)  The predomnance
of the effcet on one hissue as compared to that on another vanes with
the susceptibility of the separate end organs  Increascd facial har
growth an earlv manifestation 15 usually first detectable s a lengthen
g and thichenmng of the hair on the upper hp followed by its ap
pearance on the cheehs and chin  The stimulation of generahized
body hair growth or induction of baldness requircs rather large wnd
prolonged dosage  Bruncttes are said to be more susceptibly than
blond women however this impression may he related to the greater
visibibty of darkly pigmented hair  After treatment 15 stopped the
excess hair tends to dummsh but complete reversal may not be
achieved m less than 6 or more months

Acne may range 1n seventy from increased otmess and comedo
formation to o frank pustular cruption 1t may decrease as treatment
1y extended and 1t also subsides rapidiv upon withdrawal of the hor
mone  Another sk reaction sometimes encountered 1s a red fush
most marhed on the face

Frank chtoral enlargement usually requires higher doses than the
wuumal level which wifl alter the har or st although hypertmia
nd mereased sensttivity are yather eamly mduced with moderate
doses In the preseuce of marked hypertrophy regression after cessu
tion of therapy may require many months
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those rare cases of true pitwitary grantism m which the seriousness
of the disorder justifies such radical wmterference with sex hormone
physiology

UNDESCENDED TESTES  The treatment of undescended testes with
choriome gonadotropin 1s discussed at some length m the section on
stimulation therapy  Although testosterone will bring about descent
m a certamn number of cascs the percentage of success 1s lower than
with chorionme gonadotropin ' The latter 15 the preferred thera
peutic agent

SMALL GENITALIA  Also discussed elsewhere under stimulation ther
apy 1s the madvisability of treating a prepuberal boy with hormone
sumply because Ins gentals are of below average dimensions Pemile
growth may of course be achieved very simply by the use of methyl
testosterone (\CVI) oraily *** The question which 1s raised 15 not
that of efficacy but rather of the necessity or advisabihity of such
therapy

ENUResis  Because of the belief that many cases of enuresis i
children are secondary to an immnturc state of the urogemtal struc
tures methyltestosterone (ACVI) has been given to both boys and
guls m daly doscs of 10 to 20 mg for 1 to 3 months °° 10 Complete
cures are recorded 1 20 to 50 per cent of cases and failures m 2 to
16 per cent The usual fluid restriction and psy chological precautions
were observed at the sxme time although for many of the patients
these measures had previously proved meffectual  In 1 disorder where
emotional factors are so important the appraisal of any therapy 1s diff
cult One would d the use of Itaneous controls 1 chnt
cnl tnals of this sort

Androgen therapy 1n enuresis has not attained general acceptance
1t 15 very likely that submasculimzing doses are meffective Mascu
hmzmng doses although concenvably effective 1n some instances are
to be condemned 1n the young child with a functional disorder of this
nature

SEPARATION OF PREPUCE  Testostcrone propionate (LAAXIX) has
been used suceessfully by local appheation to facilitate separation of
an adherent foreshin 1 infants 11*

Disorders of the female reproduchive system

Although no discrete entiies due to androgen deficiency have been
\dentified m woman nevertheless androgens bung secreted normally
by the adrenal cortex are not foreign to this sex and therapy with a
compound such as testosterone 1s artificial only m the sense that cir
culating androgen 15 raised to a level above that usually present



ANDROGEN THERAPY 357

esen before the more obvious use of the hotmone m eunuchoidism was
reported  Dunng the suceceding, yeus aatnsne chimcal tmals m
menopausil patients have consistently bome out the early observa
tions and there 1s no doubt that the familiwr v wsomotor symptoms
alang with most of the other chiwacterstie complaiats usually
respond quite farorably to this hormone prosided that the dosc 1
large cuough  The mechamsm of 1ction 1 no better understood than
1s that of estrogen  Androgen hike estrogin wall reduce the dlevated
yonidotropin output but there 15 senous doubt that the hugh gonado
tropm secretion 15 actually responsible for the symptom complex of
the menopause It 1s of interest that cstrogen relieves the hot flashes
expernecd by men who hwe uondergone castration for carcwnomia of
the prostate ¥

Twenty five to 50 mg of testosturone proponate (I XAAIN)
weekly U or 10 to 20 mg of methyltestosterone (\CVI} daily ##7 2 » 200
has been reported to provide substantial relief m some patients but
the proportion of those rtheved 1s Tess than the proportion after estro
gen  Controlled statistical studics have ndicated that 5 mg of mcthyl
testosterone {NCVI) guen orally t1d will pive satisfactory control
in 23 per cent of cases as compared to 97 per cent wath 025 mg, of
diethylstilbestrol {CCAVI) tad Vs Libwdo was more commonly
creascd wath the androgen and nausea was less common  Some de
gree of masculinization was seen m 13 per cent.

It would appear that androgens have no consistent over all advan
tage over ¢strogens w the routine control of menopausal patints
One will encounter many women who because of the vinhzing com
phications cannot tolcrate large tnough doses to aclueve the desircd
result There are howesver several categones of menopausal subjects
which are umquely sutable for control by androgen rather than by
estrogen  One category s 1llustrated by the patient who suffers from
utenine bleeding while recening the minunal dose of estrogen wiich
will control syraptoms  Androgen unlike estrogen causes no en
domctral stmulation and hence no bleedmg  Dunng the premeno
pausal mterval when eacessne uterme bleedin, may accompany
early appeanng menopausal symptoms androgen 1s the preferred hor
mone for sumilar reasons  Patients below the age of 60 or thereabouts
who have bad a mabpnwt twnor removed from the breasts or uterus
md w wineh thaefore there 1s the possibality that cstrogen may sa
crease the growth of auy residual metastases are also yood candidates
for wdrogen rather than estrogen Anather evample 15 the patient
wha hs had endometriosss bndomcteal noplants mdy be reactiated
by estroen therapy after the recession following, an artficial or spon
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The carly voice change consists of hushiness At this time there are
hyperemia and swelling of the cords ' If treatment 1s continued
permanent fibrous thickening tends to supervenc and the vorce as
sumcs the typical low pitched quality of the male  Although the early
voice change 1s reversible 1if treatment 1s long continued the structural
alteration will not regress and the ongmal fomimne vorce range can
never be regamed

Because of the considerable differcnce 1n individual susceptibility
and the lack of extensive quantititive data no hard and fast rule can
be Jaid down for the dose limit which if exceeded will lead to some
degree of vinhzation The doses m Table 1 arc approximate figures

TABIE 1
INCIDENCE OF VIRINIZATION WiITH | ROLONGED 1nRRAPY

Apprecble Number  The Majonity

Rare Occurrence hut lnonty Show  Show Distmet
or Shght Notable 1 ffects Effects
lestosterone
propionate
(LXYNIY) 100 mg per month 200 myg, per month »00 or above
Methyltestos
terone
(\CVD 800 mg per month 000 mp per month 1200 or above

which have been formulated on the basis of the experience of others
and of ourselves The dosages are not apphcable 1if therapy 1s inter
mittent or of short durittion For examp'c 25 mg of testosterone
propionate (LXXXIX) may be given duly to most women for as long
as a week without any noteworthy complication Harr growth al
though one of the most troublesome sidc effects of androgen therapy
requires weehs or months for its development

kennedy and Nathanson ' have madc specific observations on the
meidence of side effccts from testosterone propionate (LAAXIN) m
doses of 50 to 100 mg gnen three tnes 2 week for metastatic cancer
of the breast Withmn a month hirsutism and hoarseness were noted
1n 20 per cent of the cases  After 7 months the maidence exceeded
90 per cent Increased sex desire was apparent i 10 per cent of cases
after 1 month of therapy and m 50 per cent after 7 months The
mummal expectancy of acne durmg such therapy was 80 per cent

thinming of scalp hait 22 per cent ruddy complexion 44 per cent and

edema 16 per cent
\IENOPAUSAL SYNDROME Claims for the efficacy of the male hor

inone m the relief of menopausal symptoms made therr appearance



ANDROGEN THERAPY 359

ensuc for 1 to 5 months in a small pereentage of patients  These sup
pressive changes are reversble wd do not appear to constitute a
threat to subsequent fortility  If the dosage 1s hept between the hmits
of 10 to 20 mg three times 1 wedk the control of blecding 1s essentally
as satisfactory as with the larger doses? *** Histological changes i
the uterus arc not m cvidence and the menstrual cycle 1s not sup
pressed  The small dose regime possesses the added advantige of
bemg below the threshold for iy serious masculunzation n most
women If bleeding 15 very actine at the time therapy 1s mstituted
25 mg may be given daily for scveral days until control s aclueved
after which smaller doses should prove adequate
1f the hormone 15 discontinued after several months of therapy
about two out of threc patients are reported to remam free from
excessive bleeding for many months or perhaps indefinutely  Such a
d effect 1s not 1ly dependent on any p altera
tion m the patient s endoenine status because sumilar “cures” frequently
follow simple curettage or ndeed may occur spontanecusly The
frequency of relapse when myomata are present 1s considerably higher
than 1n pure functional bleeding, When there 1s a tendency to re
or ch y of bleed with 10 to 25 mg of
testosterone propronate (LXNNIN) weelly may be continued indefi
nutely with good results i some cases
Progesterone {\CIV) and testosterone propionate (LANMN) m
daily doses of 10 mg and 25 mg respectinely for 4 to 5 days have
been used together to prolonged bouts of bleedng?
short episode of secondary withdrawal bleeding 1s to be expected
after such a course of treatment Just as 1s the case after progesterone
{\CIV) alone In regular cychic menorrhagia a simlar course of
mjections may be repeated at monthly mtervals before each expected
pertod
Although mjected testosterone propionate (LANXIN) has been used
more extensi ely than other preparations there 1s no reason to believe
that oral therapy should not be satisfactory A suggested orl dose
of methyltestosterone (\CVI) for example 1s 40 to 50 mg daily un
tl bleeding 15 controlled and 10 to 20 mg daily therafter 1f gnen
buceally the dose could be halved
It goes without saymg that careful gynecological and medical studses
should be made m order to rule out a malignant tumor or orgamc
disease before hormone 15 prescribed for utenne bleeding It must
also be admutted that a variety of other nonsurgical therapeutic agents
aside from androgen may be used with good effect in functional bleed
mg  Ths 15 not a place for a discussion of therr relative menits how
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taneous menopwse  Androgen does not shmulate but actually de
presscs such implants

Androgen and estrogen may be given mn combimmation  Doses of
methyltestosterone (XCVI) ranging from 5 to 15 mg daly com
bined with 05 to 10 mg of dicthylshlbestro] (CC\VI) appear to
gine a better subjctive response than either hormone when ginen
alone "¢+ * Although estrogen alone 15 very effective i controlling
hot flashes the added androgen tppears to give an improved scnse
of well bung along with mcreascd sex mterest  In some patients
because of troublcsome utenne bleeding with the required amount of
estrogen 1t 1s possible to reduce the dosage and yct mamntun control of
symptoms with supplementary androgen [Example 025 mg of stl
bestrol (CCXVI) and 10 mg of methyltestosterone (\CVI)] It1s
also reported that larger doses of estrogen which ordinanly crwse the
complication of bleeding may be dircctly antagomized by the simul
taneous admmstration of androgen® ¢+ * The imtent 15 to neutralize
the endometrial stmulation caused by estrogen Doses which have
been used 1n such a regime are 1 to 3 mg of stilbestrol (CCAVI) and
5 to 25 mg of methyltestosterone {\CVI) daily

EXCESSIVE UTERINE BLEEDING  The physiologrcal effect of androgen
on the human endometrium mvolses a4 depression of the growth and
secretory activity of the epithelum and an mhibition of the develop
ment of the spiral arteries which control menstrual bleeding The
mechamsm of this action 1s considered to mclude a suppressive mflu
ence on the gonadotropmn secretion of the anterior pituitary and prob
ably also a direct inhibition of the endometral tissue atself Although
large doses are required to whibit the pitwitary 1t 1s not unlikely that
a direct uterine effect may be attaned wath small doses  In additren
to endometnal effects an mnfluence of androgen on the myometnum
has been postulated although there 1s httle of a physiological nature
to support such a concept 1 1ts appl to the bleed. }
of the uterus

In cases of excessive bleeding the hormone has been shown usually
to arrest or inmbit the flow no matter whether the bleeding 1s classi
fied as menorrhagie metrorrhagic or polymenortheic  Good results
have been obtamed at all age levels  In the functional type of bleeding
up to 80 per cent of patients may recenve substantial benefit while the
hormone 1s being, given and an arrest of flow may be realized almost
ven 1if fibromyomata are present 22 '#  \With doses as
farge as 25 to 75 mg of testosterone propiopate (LAXXIY) threc
tumes a week given for 1 to 3 months hustologcal evidence of endo
metnal regression 15 demonstrable and complete amenorrhea may

as frequently €
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have been treated dunng the postovulatory phase (10 to 14 days be
fore an expected penod) * ¢ £ - The dose has vaned from 5 to 23
mg of testostcrone proprionate { LNXXIN) twao to three times 2 weck
or 10 to 30 mg, of mcthyltestosterone daily by mouth  About three
out of four patients are reported to be completely reheved and
some mstances the eflcet 1s smd to be sustuned for several months
after a course of treatment.  Without careful statistical control hay
g been employed m the vanous chneal studies which have been
reported 3t 35 1mpossible to esaluate the contnbutions of suggestion
and of spontancous factors 1 bringing about the improvements as
reported

ENDOMETRIOSIS  Under the of est the at en
dometnal tissue 1s stmulated to grow and bleed 1 a manner re
sembling that of the normal endometrium  Symptoms are therefore
at a maumum before and duning the menses  Climcal observations
mdicate that under androgen treatment the aberrint tissue will shnnk
and the pamn will be rehieved m a lugh proportion of patients 116 132
Moderate doses such as 25 mg of testostcrone propionate (LAXRIN)
two to three times a week or 20 mg of methyltestosterone (\CVI)
daily given during the two wecks preceding a menstrual period may
prove adequate to alleviate pan without the complication of sigmfi
cant vinlzation and without abohtion of menstrual flow  Methyl
testosterone (\CVI) m daily oral doses of 10 mg and continued for
4 to 6 months may relieve dy hea and dysp m 80 per
cent of cases This regume also seems to wmprove the impured fer
tility 29 Tt has been reported that large doses {25 mg daily for 1 to
2 months) may result m an apparent permanent atrophy of the im
planted tissuc even though a regular menstrual rhy thm 1s soon resumed
after the termination of suppressive therapy ¢ Treatment with an
drogen 1s particularly useful m cases where one wishes to avoud sur
wical mtervention or where an artificial menopause 1s undesirable

PREMENSTRUAL TENSION  Approximately half of all women espert
wice some degree of premenstrual tenston  The usual complamnt con
sists of vanous mumtures of nervous tension unitability emotional m
stabiity and depression  Although the syndrome 1s undoubtedly
based upon physiological alterations which accompany eychic ovanan
actinity and 1s not prmanly psych nevertheless any psychiatric
disorder may be concurrently aggravated There are other premen
strual phenomena such as edema or the mtensification of allergic
arthntic or dermal disorders which may or may not be due to the
same underlying mechanism  Vanous hypotheses have been proposed
to explamn premenstrual tenston but evidence which might provide

a
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ever mention might be made of the frequent spontancous renussion
encountered frequently in voung girls the oceasional mproyement
with chorionic jonadotropm therapy it vounger age lovels the appar
ent benefit from thyroid admunstration m some cases the usefulness
of a course of progesterone (\CIV) 1lone gnen before an expected
pentod and the hemostatic effects of large doses of estrogen if admunis
tered while active bleeding 15 m progress  Withdrawal bleeding after
estrogen treatment may however be more severe than the ongmal
episode

DiSMENORRHEA  Although m dy thea the panful
undoubtedly anses from utere contractions the reason why pamn
occurs 1n certam mdividuals and not m others has not been satis
factonly explained Theories which have gained vamable support
clude those which attribute the disorder to (1) an exaggerated force
of rhythmic contrictions or sustuned clevation of muscle tone (2)
anatomical defects of the uterus (3) mncreased local sensitivity within
the pelvis—due perhaps to excessne hyperemia (4) a hypersensitive
autonomtc nervous system or (5) even a frink neurosis The pnn
cipal cause probably vanes among different patients There 15 no
evidence of any hormonal aberration which might be menmmated
However male hormone has been extensnely trned for the rehef of
dysmenorrhea because of either an expected antagomstic or stmula
tine effect i relation to the action of endogenous estrogen and pro
gesterone (\CIV) It should be remembered that a long list of un
related drugs ean be compiled which have been looked upon with
favor for the relief of this condition so that one should not be cntt
cized 1f he suspects that a response to any or 11l drugs and hormones
may be mediated at least mn part through psychological channels

If 25 to 50 mg of testosterone propronate (LXNXIX) are gnen
three times a week throughout the month menses may be completely
suppressed  If such a dose regime 15 confined to the first two weehs
after the onset of a preceding period ovulation 1s usually prevented
{as with estrogen at this phase of the cycle) but 1 menstrual flow
although often delayed 1s not always completely suppressed Such
an anovulatory penod no matter how produced 1s usually not accom

ain

P"‘H]c: ubs)é Ef large doses of androgen as above ntroduces the hazard
of excessve masculmzation  Chimical mterest has therefore centered
prmapally m the use of small submasculimzing doses  Good results
have been reported with 30 mg of methyltestosterone (\CVI) gn er:
daly dunng the 6 days before the expected time of ovulation ™
This dose does not appear to mterfere with ovulation  Patients also
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to rehere fngidaty  Most patients have been obsenved for sex stimu
Jabng effects while recening treatment for miscellancaus eynecologs
cal disorders or for breast cancer Table 2 combwes a summary of

TABIF 2
Prrrer oF \npuoGeES ov Stx DEsmr v Wousn
Total
Namber D tinet o
of Cases  Previous Sex Interest  Increase Change Decrease
38 Litile or none 30 8 ]
al Normal EL 10 ¢
10 Lxcesone 1 8 1
81 Oncenormal unlthenlost 30 1 0

the published results 1n two of the larger senes of reported cases 4 3¢
Doses of hormane have averaged 10 to 25 mg of testasterone propio
nate {LANNIN) three bmes a weeh 1010 30 mg of methy Itestostcrone
{(ACV1) daily or 100 mg of testosterone (Vii{) implanted v pellet
form

Along with heyghtened sex desire there 35 usually eamier attanment
of orgasm and heightened satisfaction dunng atercourse  Whether
the nfl of male h 15 hated by dwect action on the
nervous system or by an enbanced sensitivity of the clitoral region
or both 1s not clear If &he chtoral sensttinty 1s of cluef unportance

a local ) of m form might suffice and
would have the advantage of red the M hazards of
therapy If dryness of the vagina occurs duning androgen treatment
and leads to dysp the add of estrogen 3 ths

side effect ** In a certam proportion of patients who fail to respond,
psychiatne factors are suspectcd of playmg the major role  In view
of the fact that emotional disorders are a common cause of mgidity
it 1s bikely that of a senes were compiled of women 1 whih fngdity
was the primary complaint the results would not be as stndang as
those. mdicated i Table 2.

The one mstance 1n the table of excessive sex desiwe having been
reduced by testosterane should be noted  Such an effect 15 most
bhely to be obtamed when lhc sex craving ocenrs prkmenslma\ly
and 15 Jary to the ¢ festat 1 ten
sion  The decrease mn sex usge after such treaumnt 15 probably de
pendent upon the rehef of the nervous tension  There are howeser
several cases on record wherem nymphomama unrelated to the men
strual cycle has been rebeved 7
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acceptance of any one of them is far from complete  As an illustration
of our confused state of knowledge androgen has been given by some
climaans because they hoped to antagomze a supposed excess estro
gen level during the premenstrual phase whereas others have used
it as a replacement for a presumed estrogen deficiency considered to
occur at this time (analogous to 1ts use 1 the menopause)

Whatever may be 1ts mechanism of action androgen 15 effectne
agamst simple premenstrual nervous symptoms m the majonty of m
stances  The largest group reported ts Frceds ' consistng of 174
treated cases and 20 controls who recenved placebos  Half the treated
patients were completely relieved and lcss than 10 per cent unchanged
About 10 per cent of the control group were completely relieved and
half unaffected The rehef provided by hormone 15 therefore dernved
from something mare than simple suggestion

Small doses are effective A suggested regime consists of a total
of one or two 10 to 25 mg mjections of testosterone propionite
(LXAXIN) or 10 to 20 mg of methyltestosterone (ACVI) dady by
mouth during the critical 5 to 10 days before a period

FrGmy  Sex drive m the average woman 1s not as mtense or com
pelling as 1t 15 1n the average man moreover orgasm 1s not achiesed
with anything approaching the degree of certamty which 1s usually
eaperienced by the male This difference 1s commonly thought to be
due to the mfluence of custom truning and moral pressure but there
1s evidence at present only suggestive that male hormone also may
be of importance  That s to say androgen 1n the human being may
have a speaific capacity to stmulate sex drive m both the male and
the female When the existing level of circulating androgen m the
female 15 augmented by the admmstration of eatr1 hormone the direc
tion of sex orientation 1s not changed for sex mterest although often
mtensified remams heterosexuwal A noteworthy stimulation of stx
dnve 1o women by estrogen on the other hand 1s not very commonly
encountered mn chineal eaperience m spite of the fact that seawal rc
ceptvity m the female of lower ammals 15 specifically controlled by
this hormone

Perhaps the best proof of the existence of n speafic effect of andro
gen on sex iterest 15 the occurrence of heightened desirc 1n cases
where the hormone has been given for some other purpose and with
the patient moreo\er unaware of the possibility of such a side effect
Indeed this action was first noted as an ncidental finding m studies
which were concerncd with the use of male hormone m the meno
¢ 15t There 1s actually no great accumulation of data relat

pausal stat
f androgen 1n situations where the onginal mtent was

g to the use ol
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g two to three tumes 2 week durmg the latter one or two weeks
before an expected penod  More than three fourths of the paticnts
s0 treated usually experience rehif of pun and prancostrual swell
mg* % An oample of the response to testosterone 1s shown
Iig 3 Tustosterone (VIIIY omtment 1s hkewise reported to be clfee
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ki, 3 Lifeet of androgen on breast sizo and tenderness and on presmenstrual

tension in a 30 year old patint  Mcthyl testostercne 20 to 30 mg 2 day for
10 to 11 days before a penod wis used subsc uently with companible results

tive when apphed locally m duly doscs of 2 to 5 mg for each
breast 4116 The aapeetancy of rchef with androgen 1s igher than
the 50 per cent of patients who may capencnee subjective improscnent
with placcbo therapy or no treatment at all - A speaifie cffeet 15 also
suggested by the rddif obscrved m pitients who were previously not
benefited by other forms of trentment

neotrasms Uterme Dibrords Tt s boon woted i the foregomy,
sechion on utcnme blecdmg, that the eacosive meastrual flow wlindh s
froquantly ssocnted with utenne ibionds s often llevnted by w
thoren thaspy - Theae have boan v lmntcd number of obsers tons
conctrned wath the dffect of sueh traatment on the size of fibrowd tn
mors An apparent partil 1gression of palpible nodules has been
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THL POSTPANTUM STATE Ileports on the use of androgens for pain
fully engorged breasts are almost umformly favorable Treatment 1s
usually begun 2 to 3 days after delivery and 1s continued for 2 to 4
dnys  Testosturone propronate (LXAXIN) by mjection 15 effectine
m doses varying from 10 mg ** to 30 mg™ daily The expectancy
of success 1s probably close to 90 per cent and substantial rehef 1s
usually aclueved within 48 hours or less  Methy ltestosterone (\CVI})
(50 to 100 mg daily by mouth) 1s equally satisfactory Dodek and
co worhers *# recommend testosterone cyclopentylpropronate given as
a single 100 mg dose during Inbor  They consider the results better
than those with any regime previously employed

Although the relief of engorged breasts 1s frequently 1eferred to as

mlubition of lactation mlk production 1s actually not suppressed or

even decreased by such therapy if suckling 15 allowed to continue ™°
The therapy 1s most often used when the itent 1s either to interrupt
nursmg or never to start 1t Milk flow normally subsides when the
suckling stimulus 1s absent 1rrespective of whether androgen 1s gnen
or not The hormone howcver 1 some manner relieves the pamful
congestion which commonly accompames the drying up piocess

Estrogens are just as effective as androgens m the relief of post
partum congestion but lly they precip utenne bleed

Doses of malc hormone similar to those given above are also effec
tive m the rehef of after pains 138 13¢

DENIGN BREAST DisorpErs  The disorder commonly known as chronic
¢y stic mastitts may be subdivided mnto several separate vanettes Two
types seen frequently are adenofibrosis and nonpuerperal mammary
secretion ” 24! In the presencc of these disorders there 1s frequently an
intensification of pun along with a perceptible enlargement of the
breasts durng a 5 to 14-day intennal immediately preceding the men
strual flow  Many normal women experience similar symptoms during
this phase of the menstrual cycle Consequently the duff 1ation
between functional mastalgia and mild orgame mastopathy may be
difficult to make In both instances the premenstrual symptoms arc
thought to be due to vascular engorgement edema and glandular
prohferiton which follow upon the postovulatory augmentation of
estrogen and progesterone secretion

Whether the disorder consists of true mastopathy or functional pre
menstrual mastalgia the seventy of symptoms 1s highly vanable from
month to month and even a gross nodulanty may undergo a spontane
ous increase and decrease It 15 therefore difficult to evaluate the
efficacy of speafic therapy Testosterone (VIH) has usually be;;l

as the propionate mnjected 1n doses rangmg from 10 mg to

given
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mp o to three tynts a week dunng, the latter one or two weeks
before an cypected penod  More than three fourths of the patients
so treated usually expencuce rehief of pan and premenstrual swelt
g An example of the response to testosterane 1s shown
Fig 8 Testosterone (VIIL) omtment s bhowise reported to be effec
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Fig 3 Effect of andragen on breast size ind tenderpess and on premeunstrual
tension 1 a 50 year-old patient  Methyl testosterone 20 to 30 mg a day for
10 to 11 days before a penod was used subsequently with compirable results

tine when apphed locally m dalv dosts of 2 to 5 mg for each
breast 142 15 The expectancy of relief with androgen 1s hugher than
the 50 per cent of patients who ay expencnce subjectis & improt ement
with placcho therapy or no treatment at all A specifie effect 15 also
suggested by the vehef observed w patients who were prevowsly not
benefited by other forms of treatment

neorasats  Utcrine Fibrowds It has been noted m the foreuomg
stetion on utenne bleeding that the exces e menstrual flow which s
frequently assouated wath uterme fibioids s often allestated by an
dogen therapy  There hmve biun 1 hawted number of observations
wincerned with the dffect of such treatment un the size of fibrod
Wors  An apparent partial tegression of pupable nodules has been
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observed m a certun number of cases however the tumors have not
been abolished by such therapy and moreover the nodules tend to
revert to their oniginal size when androgen 1s discontinued  The
dosage which has been reported to affect a measurable shrinkage has
vanied from a total of 150 mg ¢ (masculmzing dose) to 30 mg
of testosterone propionate (LXAXIX) a week m divided doses  Tes
tosterone propionate (LXAXI%) m pellet form (30 to 300 mg total)
lhas lso been shown to act similarly 4

Carcinoma of Uterus and Ovary Tcstosterone has been given to
patients with cancer ansing from erther the cenix or fundus of the
uterus 4 1 ° It has also been tried 1 cases of mahgnant tumors
of the ovary **' No evidence of alteration n the growth of these tu
mors has been fortl g however a temporary gam n weight and
an mcreased sense of well being have been noted i the majonty of
cases Testosterone 15 reported to have increased the responsieness
of caremoma of the cervix to uradiation ¢ No suppressne effects
on metastases were observed m two cases of chorio carcmoma who
were given 25 mg of testosteronc propionate (LNAXIX) daly #

Carcinoma of the Breast For a surprising length of time after fes
tosterone (VIIH) was made available reports bearmmg on the treatment
of metastatic cancer were confined to relatively small groups of pa
tients and conclusions as to 1ts efficacy 1if fasorable were restricted
to statements that the treatment showed promise After Fels'®* m
1944 descnbed a dramatic regression of lesions m a patient who had
been bedfast with widespread metastases there was an upsurge of
nterest and when additional excellent responses were reported by
Adair and Herrmann 2 1t began to appear that the hormone had

1 a foothold as a therap agenat m advanced cases usually

considered hopeless A large series has now been followed for a suffi
cient Jength of time to provide statistical data which may serve as a
guide to the clmcnan

Relicf of pam improved appetite and weight gain may be eapected
within 8 months time 1m somewhat more than half the cases These
effects are often observed whether or not the lestons progress Some
degree of regression of osseous or soft tissue lesions 15 to be anticipated
1n about one out of five cases and the average duration of sustruned
ymproyement 1s 10 to 12 months In a small mmonty the wnhibition
of growth will persist for more than a year or two but the tumor 15
not obliterated and an ultimate fatal progression 15 to be expected
respond the mean survival tume 15 11 maonths com
hs for those who fail to respond  The probability of

In patients who
pared to 8 mont
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response 15 not spmficantly mfluenced by the ge of the patient
kstropen therapy on the other hand although statistically somewhat
more effechne than androgen i women well past the menopause 15
less cffective 1 premenopausal patients and not mfrequently may
stimulate growth of the tumor

The pted dose of proy {LXANIN) 15 25 to
100 mg three tunes a weel  Larger doses are not more effectne
Methyltestosterone {\CVI) given orally mn doses of 200 mg a day
appears to be cquaily as satisfactory as myjected testosterone propio
nate {LXANIN}  Vanous degrees of masculmization are of course
to bu eapected  There 15 no evidence that other androgens such as
methylandrostencdiol (CX\XIIL) or stanolone { \CV{II) possess rela
vy less masculimzing activity m relation to therapeutic potency %
Another compheation which constitutes a distinct hazard 15 a tend
ency to occurrence of scvere hypercalcermua in certam patients* © %
Thus usually occurs withm the first fow weeks of therapy and neces
states withdrawal of hormone  Acteleration of tumor growth 1s occa
sionally obsenved nd calls for tenmination of therapy

Testosterane propionate {(LANAIN) 10 doses of 25 to 175 mg a
week has been tnied postoperatively as a prophylactic measure aganst
subsequent develapment of metastases ¢ Although the incidence of
me tastases appeared to be lower than would ordinanly be expected 1
this senes the longevity frequently attamed without any postopera
tive treatment necessitates that 1 large senes of cases be followed for a
long period before such 1 regune can be properly evaluated The
mascubmzation which attends doses thought to be adecquate deters
the physician from adopting such a plan unless real benefit 1s to be
expected  One enticism of prophylactic treatment 15 that cancer cells
ar¢ not thereby destroyed but are mduced to develop resntance ta
the hormone duning a time when they re downg no damage A sub
scquent spread of tumor would not thereafter be bencfited by
androgen

The mechamsm of action of androgen m cffechng temporary m
tibition of mammarv cancer has not becn established Ovaman and
possible adrenal suppression with the attendant decrease m estrogen
formation might represent one wmportant element 1w the overall
physiological reachon 1t has been known for half a century that
ovariectomy may sometimes lead to temporary regression of mett
static Jesions and that 1t induces subjective improvement m one out
of four cases** 1t secms probable howeter that androgen has some
action over and above that of ovanan suppression  Not only do the
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statistics look better after androgen therapy than for ovanectomy
but the response m elderly women would probably accrue from some
thing over and above a theoretical suppression of the normally low
estrogen level which eusts at this age

Undesirable Side Effects of Androgen

In the precedmg sections of this chapter certam unwanted side
elfects of the hormone tre mentioned  An example 1s masculimzation
of the female Additional compheations which may anse i either
the male or female ment further discusston

Salt and water retention

Male hormones hhe the cortical steroids tend to mduce retention
of sodwm chlonide (Chapter 14)  If salt retention 1s excessive the
qugmented volume of the mterstitial flnd 15 mamfested as edema
This complication although not rare 1s usually encountered only m
those patients who recene doses 1n excess of 75 mg of testosterone
propionate (LXNXIN) a week & 1t 113100 160 A pre existing tendency
to cardiac farlure adds to the susceptibity and necessitates that the
hormone be given with caution  When 1t 1s desired to contimue the
hormone without 1 reduction mn the dose the edema may usually be
controlled by restriction of dietary sodum combned 1f necessary
with mjections of mercunal diuretic

An example of flmid retention as a result of overdosage m a patient
1s presented m Table 8 Eacept for cunuchordism this boy was other
wise normal

TABLE 3

ExcessivE BLECTRO1NTH RETENTION IN A 24 YEAR O1p BuNuchow Sussrcr

Hat
Bl od
VI rok
Dat Woghe | (sna Muslt wie  (WCVD
N oedn
October 194 149 10/70 | 123 | N ne
Dee o 104 14 10mgd lyf 2k d [Noed
Wrmg dulyl 2u  webs
Jo 143 15 100mg 4y f th § tm th rr::ded
.
Feb 6 1943 162 L5858 | 131 |100mg daly ! Hep bm o th| P05l
Jrese t
N odn
43 | 1o w600 | 12 No d taf 5 t3wek
:Il)f :343 10 108 60 0 zdalyfor t§ nth | Need
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Depression of Spermatogenesis

Under certain expenmental conditions androgen may be shown to
suppress testicular function s Jower anmmals {(Chapter 11} In the
human male normal sperm production may be strulangly reduced by
testosterone (LVIL) cyen to the point of azoospermua 54 ¢ The
olume of seminal Bund 1s not greatly affected  Doses which bave been
observcd to depress the sperm count range from 75 to 150 mg of tes
tosterone propionate (LXXAI%) a weeh and 75 to 200 mg of methyl
testosterone. (X\CVI) daly  The effect 15 not mvanably present but
will ocenr 10 70 to 80 per cent of cases and 15 demonstrable witlun
several weeks or Jess  When treatment s anterrupted after 1 to 8
months the count has been observed to nse agam m those cases which
were followed  The action on the testis thorefore appears to be re
versible but 1t 1, uncertamn whether prolonged courses of therapy
might not ultimately be accompamed by wrescrsible damage

Stimulation of cancer growth

Although there 15 no evidence that androgen can nduce a mahg
naut change :f neoplasia of certain tissues s once estabhished the hor
mone may stmulate the growth of the cancer Thus carcimomatous
tissue ansing from the prostate s usually mhibited by castrabon
whereas androgen therapy tends to promote growth and mtensify
pam®® Androgen is thercfore ¢ d 4 1w the p of
prostatic cancer

Cancer of the male breast Whcwise may be stumulated by androgen
whereas 1t 15 drumaticaily suppressed by castration ¢

Jaundice
Jaundice as 2 compheation of therapy with androgen has been e
ported after methyltestosterone (\CVI) but not after testosterone

(LXXXI\) ad The unusual hepatic change
which produces the icterus 15 deseribed 1 Chapter 19
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TABLE 4
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CHAPTER

19

Androgen Preparations and
Methods of Administrahion

After the discovery that androgente substances were present m urine
severe chnical trials of unnary androgens on hypogonadal patients
were reported both with crude extracts and with pure compounds
McCullagh* 2 employed an extract (“androtin™) contaming 6 to 15
bird units per dose gnen every Ito 2 days An increased frequency
of erections was noted along with av improvement m sense of well
bemg and vigor kenyon obtamed shght sttmulation with dehydro
cprandrosterone  (AXIII) and androstane 82178 diol (NAXIN)?
Urinary androgens however bemng lmited mn supply and weak m
activity never enjoyed wide chmeal use

In 1934 henyon treated a male hypogonad for 42 days with daly
mjections of a punfied extract of bull testis supphied by F C Koch?®
The total amount of hormone given to this patient represented the
yield from more than half a ton of tesus however the dose (1 1o 2
mg, of testosterone equivalent per mjection), we now hnow was sub~
optimal and the response although clear cut was not striking by
present day standards

Fortunately a relatively simple partial synthesis of testosterone
(VIIL) was soon devised which made the hormone available i quan
tity Otherwise the chimcal use of male hormone would have been
sharply restnicted  Testosterone ( VIII) testosterone propionate
(LXXXIS) testosteronc cyclopentnyl propionate (CLXVII) and
methyltestosterone (N\CVI) are the three androgenic preparations
which aie now used chmeally The choice of preparation depends
Inrgely on the route of admumstration desired

Injection
Shoxtly after testosterone (VIII) was synthesized it was demon
strated that the free compound was less effectne after injection than
376
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some of 1its esters* Potentiation of activity by estenfication may be
attnbuted to retardation of absorption which promotes a more efficient
utilization of the hormone The favorable effect of a slow dehvery
of steroid hormone has been well demonstrated m expenmental am
mals ¢ 1 Slow absorption of course also lengthens the duration of
action  An mcrease m length of the fatty acid cham up to a certam
pomt causes a progressive increase 1 potency and duration of action
1f however the chain 1s made too long (palmitate and stearate) the

20 T T T
£ 15 somg 4
g 10 R
2 |[ome
3
£

5 -

20mg.
o L
40 80 120 160
Hours

Fig 1 Duration of androgen excretion after a ingle mtramuscular dose of tes
tustcrone proponate  The values on the vertical cale represent international umts
per hour as determmed by bioassay

actiity declines (see Chapter 8) In clinical practice the propiome
¢ster has enjoyed widest use as a preparation for injection

Testosterone propionate {LAXAIN) 15 marketed dissolved m o1l
An oily medium has certun practical shortcommgs  Rarely a patient
shows true allergy to the vegetable o1l Oil solutions should prefer
ably be given larly because a sub mjection may
cause a local mflammatory reaction 1 some patients Absorption of
the oil atself tends to be delayed until long after the hormont has been
released and remnants often remain mdefintely as ol cysis  There
1s no indication however that these deposits are harmful

The effect of a single mjection of this preparation on the ¢nd organs
of the rat 1s detectible for as long as two weeks* A peak effect oc
curs in about 10 days It should nat be concluded however that these
observ itons precisely reflect the nise and fall of hormone concentra
ton 10 the body asmuch as a lag m both the response and the re
gression of the end organ would be expected For eficient mamnte
nance of end organs in the rat jections should be not more than one
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week apart *  Excretion studies m the human being indicate that
the matenal 1s almost completely elimintted from the body within 2
to 5 days® ® (Fig 1) Thus for a sustamed therapeutic effcet n man
1t 15 preferable that the mterval between njections should not exceed
4 to 5 days

An excretion of normal quantities of urary androgen 1s not usually
attained with doses of less than 20 to 25 mg daly ¢ however this
amount of hormone 1s not ordmanly necessary for a good climieal re
sult For replacement therapy n hypogonadism 25 mg three tumes
weekly 1s usually adequate and some patients are well controlled even
with smaller doses

Other Preparations for Injection  Free tcstOstcrone (VIII) has been
admunstered to patients 1 an aq Ap 10n
of thus kind could theoretically be a very long acting one “and there
fore ennble less frequent mjections  For example estrogens m aque
ous suspension are much more slowly absorbed than when dissolved
m o1l proutded that particle size 1s not too small ™ 17 Ketosteroid ex
cretion has been seen to remam elevated 3 to 4 days longer after a
single mjection of suspended testosterone (VI(I) than after 1 similar
dose of testosterone propionate (LANXIN) m o1l &

Testosterone cyclopentyl propronate (CLXVII) 1n o1l 1s unique as a
long acting androgen * * In the castrate rat not only will a smgle
mjechion mamtam the weight of the seminal vesicles for more than a
month but the magmtude of response 1s far greater than that resulting
from a comparable dose of testosterone propionate (LXXXI%) Inhy
pogonadal patients one dose of appromimately 200 mg gwen mtra
muscularly has been shown to provide rehef of subjective symptoms
for 3 to 4 wecks

Propy lene glycol 1s a switable solvent for steroid hormones and al
though 1t may cause local irntation upon mjection 1t 1s nontonc® In
the eaperimental ammal this vehicle 15 physiologically less efficient
as a solvent for testosterone propionate (L\XAIX) than peanut oil **
A solution of testosterone (VIII) in propylene glycol has been ginen to
human subjects wtravenously i doses as high as 250 mg without 11l
effects ™ However there appears to be no cluncal advantage which
favors the routine use of this velucle

Methyltestosterone {XCVI) by jection 1s shghtly more potent
than free testosterone but 1s much less effcctive than testosterone pro
plonate (LXXXI%) and therefore has no practical advantige when

gwven by this route u
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Percutaneous Administration

Anmmal experiments

Androgens were shown in early eaperiments to be absorbed through
the mtact skin and to exert a strong action when applied locally to
the chuch s comb 2 or to the pems of the castrate rat**  An end organ
15 much more responsive to a small dose of steroid hormone applied
topically than to the same dose gnen systemically Adsantage may
be taken of thus i the performance of assays on test anumals or 1w the
chimical use of a hormone when it 15 desirable to mummize systemic
effects ® Nesertheless a systemic absorption of androgen (and other
steroids} 15 demonstrable when larger amounts of hormone are apphed
to different and remote areas of shin  Thus it wns early shown
that gemtal stimulntion followed upon application of androgen to the
shin of the back of the rat 4 In fact free testosterone (VIII) 15
more effective when applied 1 this manner than after mjection  The
higher efficacy may be attnbuted to slower absorption through the
shin with a consequent mmprovement m cfficency of utihization  On
the other hand the potency of free testosterone (VIII) after munction
15 not equal to that of testosterone propronate (LAXNIN) after i
jection ™

Testosterone propionite {LAXAIN) weight for waght 15 less
actne ghen by the percutaneous route than 1s free testosterone
(VIII) ¥ * Even if a correction 1s made for the weight of the mert
propionate radical the estenfied compound 1s somewhat less actne
than the free form '* This may be due to the excessive retardation of
absorption by the combined effects of the skin barrier and the estertf
cation of the hormone  Potencies of the compounds admimstered by
the two routes in order of decreasing activity are testosterone pro
pronate (LAXAIN) by > by > testos
terone by mjechon > testosterone propionate by munction

Methyltestosterone (\CVI) 15 as active or perhaps shghtly more
active than free testosterone (VIII) when appled to the shin 11 10

Oily velucles vanous ointment bases and aleoholic solutions have
been cmployed as media for the cutancous appheation of androgen
Dafferent bases vary 1n effi and the several androgens
also vary among themselves with different types of omtment A sumple
fat base s less suttable than special emulsified bases An alcoholie
solution however gnes results which are superior to those obtamed
with 1y of the omtments which have been tried 1t **
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Clinical results

Foss 7 was able to produce climical improvement m a human cas
trate by percutancous therapy  On the basis of stimulation of penile
crections he estimated that testosterone omntment was one half to onc
fourth as effcctive as the same quantity of mjected testosterone pro
pronate (LXXAIY) For normal sexual potency 20 to 40 mg of testos
terone (VIII) per day were required for inunction whereas 10 mg of
testosterone propionate by mjection would suffice There are several
reports of submaximal chinical response with 125 to 250 mg of tes
tosterone propronate applied to the skin by munction daily **- ¢ How
ever demonstrable responses have been obtained with doses as low
as 25 to 8 mg of free testosterone and 4 to 6 mg of testosterone pro
pionate 2! * It s fair to conclude that chimeal results 1n general are
m agrecment with anmmal eaperiments m that androgen gnen by
munction 15 absorbed systemically but 1s not as efficient as mjected
testosterone propionate  Data on patients are too meager to compare
relative potencies as precisely as has been done with ammals

Percutancous admimstration has not found widespread use m chnical
practice  Although the patient is relieved of the necessity of mjections
the laborious and hat messy procedure of an omt
ment mto wide areas of the skin 1s not happily accepted (the usual sites
employed are thighs and abdomen)  In nstances where a strong local
effcct 15 desired with mmmmal systemic action such as m disorders of
the female breast munction may sometimes be useful (Chapter 18)

Pellet Implants

Deanesly and Parkes * m studies on the rat showed that implanted
compressed pellets of crystalline androgens were highly effectine m
muntamng the secondary sex organs Subsequent studies have con
firmed that pellet implantation 1s from the physiological standpomt
the most eficient method by which androgens may be admmstered
1t 15 Iughly efficient because absorption from the pellet 15 slow con
tinuous and devord of transient peaks which are wasteful of hor
mone Pellet implants yielding 3 to 5 mg of hormone daly are
approximately as cffectne as 25 mg of testosterone propionate
(LXXXIx) given three times weelly by injection  Unfortunately
the effective hfe of 1 pellet of testosterone (VIII) 1s much shorter
than that of desonycorticosterone acetate (C\XI) or estradiol 178
(L) Remplantation at the required 3 to 4 month mtenval 1s objec
tionable to many patients even when done as an office procedure
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Very large pellets with a Jonger effective hie are dufficult to smplant
and tend to eatrude more readily

All threc of the common androgens have been used in pellet form
The superior potency of fled Vi) pared to the
free form when admunstered by mjection does not hold for pellet
therapy  Thes may depend upon the fact that the absorption rate
of free testosterane i pellet form 15 already slow enough to pro
wide an efficient uthzation of hormone so that further retardation
by estenfication 1s of no advantage Ammal expcnments suggest
that the efficacy per milligram of absorbed hormone 1s sumlar for tes
tosterone methyltestosterone (ZCVI) and testosterone propionate
(XXX ) s

Rate of absarption

Free testosterone (VIIL) 15 absorbed most rapidly and testosterone
propronate  {LAAXIN) least rapidly whereas methyltestosterone
(ACVI) 15 d In add to this diff among the

e ds 1t has been established that the rate of absorption varies
directly with the surface area of the pellet® ©*  Absorphon appears
to proceed chieflv by slow dissolution at the expased surface thus the
larger the avalable surface the greater will be the daly yield of
hormone A certam degree of permeation of tissue find mto the
body of the pellet oecurs but st 15 unhikely that the central core of a
reasonably well compressed pellet gics up an appreciable amount
of hormone The internal testure of a pellet 18 not viubly altered
when 1t 1s runoved after many months m stz and moreover it has
been shown that fused pellets are absorbed at essentially the same
rate as compressed pellets *  Absorphon 1s greatly retarded by the
muxing of cholesterol wath the active sterowd *

The rate of dissolution 15 not constant duning the entue penod that
the pellet remans m sita In general as surface area decreases the
rate of hormone delvery declines *@ # A fat type of peliet shows less
imnution m azea as it loses mass than does a cylindrical type * and
theref 2 more rate of &k supply untd
Bnal dissolution  In general however no matter what the shape the
deching 1n absorption rate 15 not extreme until 80 to 90 per cent of the
pellet is gone ** A roughening of the, surface which develops may for
@ time offset the loss i area due to shnnka,e 10 mass and thus main
tain a rate of absorption close to the ongal value By systematic i

plantation of “booster doses” a very umiform rate of delivery may be
achieved
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Table 1 15 a summary of data obtained from the literature on rates
of pellet absorption 1 relation to pellet weight and type of androgen
Rate of absorpton does not seem to depend to any great extent on sex
type of subject (whether animal or man) or physiological require
ment Neither 15 there any very marked difference between implants
in muscle or m subcutaneous tissue

TABLE 1
RATE oF ARsoRPTION AnD Duration oF AcTion or PELLETS
Etm ted
Numbe f
M
proeatm | Fellet | Tercem |'hE2 [ ET G Pellets
Homa g | woest | oAb bes Doy Tellet N ¢ ssary for
ber Day Gog) | peromh | RN |y | Berl ceme t
re et m Therapy n
Man
Te tosterone 69 <5 >90 <01 <1 >0
v 30-00 40 05 2 815
5-225 30 10 3 3-6
ethylte t s 45 <5 >00 <01 <1 >50
terone 5-10 -0 [ 1 *9-50
(\CVD 40-100 30 07 3 512
T steste o o 34 <10 [ <0 . <2 >20
prop nate 20-50 24 03 4 10-30
(LXK 100-300 16 10 - +10

Absorpt nratehs beenestum ted n the bass of obsers 1 ons repo ted fo the mtul balf ta three-
fourthsof th Lf pan fth pell t3U12 2% 1 D otothew dely di g nt sou ces from whi b tbe
sbo ea rageswre ompled sndthema 3 g psma dabled ta this table 1 intended only a3 8

ough gud  Values for per cent absorpt b in rel t 1 to pellet we ght are particul 1y 5 bject to
anation be ause of differencessn urf  area of the many tpes of pellets wluch ha ¢ been sed

Tissue reaction

A muld foreign body reaction occurs around an implanted pellet
and leads to the development of a thin fibrous capsule 1n which are
enmeshed moderate numbers of foreign body cells lymphocytes and
a few polymorphonuclear leucocytes No severe tissue reaction 1s to
be expected m the majonity of cases and simple asepsis prevents any

wnfection

Methods of implantation in man

Pellets may be implanted 1 the sul tissue or subfasciall
onto the muscle Jayer  Subcutaneous implantation 15 sunpler and
gives perfectly satisfactory results  In an early techmique a 2 to-3 cm
mcision was made and the requisite number of pellets simply de
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posited 1n a single large pocket which had been dissected open either
under the skin or under the deep fascia  Wath this method a large
space filled with flud and invested with a common capsule sometimes
forms around the group of pellets In another techmque which would
seem to be preferable individual pockets radiabng from the meision
are made with a hemostat and one pellet 1s placed 1 each pochet
By this method as many as ten moderate sized pellets may be mserted
through a single mncision

If pellets are of cylindncal shape it 15 possible to msert them sub
cutaneously by means of a trocar ** or if they are very small by the use
of a large gauge ncedle  Special mjectors have been devised ® * n
cluding one for the msertion of the 75 mg pellet (Oreton Schenng)
which 1s available on the market * The hearns pellet injector may be
thrust through the shin wathout any ineision and the pellets deposited
cither 1 a continuous kne or in separate pochets In that consider
able force may be requured to penetrate the shin and underlying tissue
the procedure may be facilitated by an imtial small meision followed
by a prel y 1 g of the sul tissue with a hemostat
as descnibed above

Regons which have been chosen for implantation include the nfra
scapular area postenor axillary Iine thughs abdomen and scrotum
The scrotum offers no advantage as a site  An occasional complica
tion 15 the spontancous extrusion of pellets after an mterval of several
weeks This may be avoided by placement as far as possible from the
edge of the masion One centimeter or more should be allowed be
tween the edge of the pellet and the wound

Oral Therapy

Testosterone and ifs esters

Early investigators observed that testosterone was relatively meffec
tive when given by mouth  Suspicion arose that the compound was
either not absorbed or was inactivated by the enzymes in the gut
Nerther of these two hypotheses could be proved but it was shown
by Dorfman and Hamulton that testesterone (VIII) 1s 1n fact absorbed
from the gut and that 1ts metabohtes may be recovered m good yield
from the unne ** The chimcal efficacy of oral testosterone 1n a case
of eunuchoidism was however estimated to be only one sixth that
when given by injection  Foss *7 also using clmical entena estimated

© Keams Pellet Injector H Lawrent & Co Inc. 18 Columbia St Newark
J
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the ratio to be 1 20 Assays i rats by Emmens and Parkes *¢ mndrcated
a ratio of 110 The low efficacy after oral admmmstration 1s now
ascribed to hepatic mactivation *  After absorption by the gut the
hormone must pass through the lner before reaching the systemic
arculation The process of nactivation consists of a conversion to less
active pounds (such as andr ) along with a chemical con
jugation with sulfate or glycuronate radecals {Chapter 5)

Methyltestosterone
poTENGY  Miescher and Tschopp in 1938 discovered that methyl
testosterone {XCVI) was considerably more active when given by
mouth than testosterone ** The climcal practicabihity of oral androgen
therapy was soon established #* It would appear that the umque
supenonity of methyltestosterone for this purpose s due at least i part
to a lugher resistance to hepatic inactivation ®  Thus 15 not to say how
ever that the compound completely escapes significant degradation
It has been established that the efficacy of this androgen given orally
15 only two fifths that attained after mjection of the same compound *¢
Ths degree of efficiency however 1s approximately four times that
of testosterone (VIII) given by mouth and 1s of sufficient magmitude
to make oral therapy economically practical The conventence to
the patient 1s obvious
Many reports testifying to the clmcal efficacy of methyltestosterone
(\CVI) m hyp dism have appeared 18-2° 3¢ 42 5162 A]] the an
drogeme effects of testosterone (VIII) are well duplicated The rela
tine potency of the compound given by mouth as compared to testos
terone propionate (LXXXIX) given by mjection would appear to be
roughly 1 to 8 or 4 In other words the dose must be three to four
times as high to achieve the same results For replacement therapy
this would be equivalent to 20 to 50 mg per day A tabulation of
climeal estimates of dosage 1s given 1n Table 2
It should be noted that 1n some conditions other than frank hypo
gonadism 1t has been reported that oral methyltestosterone {ACVI)
has not given results as saisfactory as those attamed with parenteral
testosterone proponate (LXXXIN) There 1s such a claim m the
treatment of semle pruntus® Heller and Meyers % obtaned poor
results 1n the therapy of the male clhimacteric although Werner ob
served a satisfactory climcal response m this condition
s erFects  Methyltestosterone (\CVI) 15 not a naturally occur
nng hormone and 15 metabolized in the body n an atypical fashion
It 15 not converted to androsterone or similar metabolites and there
fore does not lead to an app ble nse n 17 k d
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Its ad tion 15 also ded by a sul \ m creatine
excretion {Chapter 14)  One would therefore wonder whether the
compound might produce side effects not encountered with testoster
one (VIIX) Occasional instances of mild gastric “fullness” or discom
fort have been desersbed which may be relieved with antacuds (Table
2) Fdema may be produced with hiugh doses but this property 1s

TABLE 2

Orrivun Dosace anp Osservep Sioe Erricls of METHYLIESTOSTERONE
{XCVI) iy wnr Trearaent or Hyrocovanisu

Dose Relative Dose as
Asverage | Compared to In
hange | plietne | gected Testos | S9° Eects Bnervedin - iy
div‘{ Dose terone Propio- sl
nate (T NANTN)

10 18

o 100 50 Occasional gastrie discomfort | 20
1070 2or4tol Qccasional gastne discomfort | 36
30-100 Qccasional shight nausea 49
25-100 Jorital 51
24-75 w0 250r35t01 52

100-150 53

T o
©0-100 o0 4or6tol Occasional gastric irntation S50
25-300 To Ttol 56
20-90 Sordtol 57
50~150 58
G0~80 o9
40-80 60
20-50 61
30-100 62
20-60 30 Occasional beartburn and 63

mu cle cramps

shared by testosterone (VINI) and all sterods which cause sodium
retention (Chapter 14)  Jaundice has been desenbed durning methyl
testosterone (NCVI} therapy 52 This does not appear to be con
nected with hyp 1ty 1s not accompanied by ¥ 1 dam
age and 1s not related to the sex of the patient the size of the dose
or the d of The lustological change whach 15 easily
reversible after stopping the hormone consists of a curiqus stasis and
plugging of the hile capillanes
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Sublingual and Buccal Therapy

The discovery that desoxycorticosteronc (CAXIE) 1s cffective when
given sublingually ¢ led to sumilar trals with other steroid hormones
The ammal expeniments of Miescher and Gasche © indicated that
methyltestosterone (XCVI) was twenty to thirty times as potent sub
lingually as when given by stomach tube Tlus extreme difference 1s
difficult to explam 1n view of subsequent chmcal reports and 1n hght of
the fact that 1t would appear to make mcthyltcstosterone more effective
sublingually than after mjection Lisser and co workers ®® obtamed
stumulation 1 hypogonadal patients with solutions of testosterone
(VII) methyl one nd t one pr (LXARIY)
m propylene glycol Two tenths of 1 cubic centimeter of soluton
contamnmg 5 mg of hormone was placed under the tongue two to
five times duly  The effects seumed to be somewhat better than with
a sumlar quantity of methyltestosterone when swallowed but were
not so good as would be expected with 25 mg of testosterone propio
nate mjected three times weekly In a subsequent study slowly soluble
5 mg tablets of methyltestosterone (Ciba Linguets ) were used by
Lissers group instead of the propylene glycol solution °7 Tius
method was preferred by the patients and the chinical results pomted
to a clear cut superionity of the sublingual routc over the oral  Other
workers have reported similar experiences 7 As now employed the
tablets are most often used m a buccal position 1e n the groove
between the lower cheek and the gum  The dose requirement 1s 1p
proximately one half to one third of the oral dose and for replace
ment therapy n hypogonadism 5 to 30 mg a day are required Al
though free testosterone and 1ts csters 1lso are effectne sublingually ©
they appear to be less potent than methyltestosterone *
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The Excretion of Androgens
and 17-Ketosteroids
in Various Chnical Conditions

Dunmg the last decade a large body of data has been made available
on the of 17 ) ds 1nd the biclogically active group of
compounds termed androgens  Because of the avalability of a rela
tively simple chemeal metbod most studies have been concersed with
17 ketosterards  The usual difficulties of b have prevented the
accumulation of any cxtensive data on andmgcns Tt has been powmted
out 1n Chapters 4 and 7 that unnary androgens and related 17 heto
steroids are a complex mnture of different sterords which consxst of

tabolic end prod from mulhiple h 1
principally by khe adrenal cortex and testis It must again be empha
sized that the qy of these pounds as a group is not a
specrfic measure of the function of either organ  Much overlap exists
between ranges of excrehon found 10 health and 1 mo t disorders of
the adrenal cortex and testis to say nothing of disease whuch primantly
imolves nonendocrne organs

he of androgens and 17} ds 1 the unne 15
fluenced both by the basal status of the mdwvidual and by the stress
mg conditions to which he 15 subjected  Vanables ertamm;, to the
basal status mnclude the usual 4 such as age d P
fevel and sex Stressing conditions may be broken down mto two
categomes nawely long range processes of disease and shost range
stunuh such as physical actiaty and emobional stress which are the re
sult of the mdividual s physseal 1nd psychical contact with lus environ
ment The 17 hetosteroid excretion at any tume 15 the resultant of 1
these operating factors  Most of our attention wall be focused on the
effccts of age ses sustamed nonendocrine sliness and of specific eu
docnne disorders  This chapter 1s essentially a compendwin of mast
of the repostcd assays of 17 Letosteroids and androgens in normal and
abrormal subjects

w9
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The Normal Subject

Influence of sex

MEN The concentration of androgens m the urmne of normal men
has been determined by bioassay 1n a number of different laboratones
The summary m Table 1 indicates that in a given laboratory a vana
tion of threefold to tenfold may be encountered between subjects
givng lughest and lowest valucs  The varation 1 mean values from
laboratory to laboratory 1s between 19 and 99 1 U per day and of m
dridual values as low as 10 IU to as high as 225 IU  The wide
discrepancy 1 averages among vanous laboratories may be explamned
m part by differences in completeness of extragtion and m the extent
of chemmeal alteration during hydrolysts For example 1t may be
recalled that of durning hydrolysis androsterone (XAV) the prmeipal
androgen of urme 1s converted to 4 ' androstene 17 one (LII) a
tenfold loss of androgenic activity results

17 Retosterord values for normal men also are summanzed m Table
1 In 19 studies Callow s® method was used In 7 of these reports
the mean uncorrected total neutral fraction varied from 133 to 184
mg per day with an over all average of 146 In 12 other reports
wherem ether the ketonic fraction or the total neutral fraction after
color correction was employed the over all mean was 138 mg per
day (varation from 76 to 200 mg) The Holtorff and Koch tech
mque ® has yielded values ligher than those found by the Callow
method ® A mean excretion varymg from 153 to 226 mg per day
has been found when the total neutral fraction was assayed. The
over all mean denved from the vanious reports 1s 17 2mg  The ketonic
and corrected total neutral fractions by the Holtorff and koch method
has an over all mean of 127 mg per day for fve studies The use of
the micro method of Drekter et al ** which mvolves a determination
of the total neutral fraction has yielded average values varymg from
150 to 180 mg per day and an over all mean of 166 By the polaro
graphic method the mean 1s seen to be 159 mg per day (vanation
from 157 to 168 mg )

woMEN  Studies on the excretion of androgens and 17 ketosteroids
1n the urine of normal women are presented 1 Table 2 without regard
to tume of the menstrual cycle since no sigmificant correlations have
been reported The extreme range for androgens 1s 5 to 85 I U per
day although some earher workers have reported values even lower
than 2 I U  The averages from different laboratories vary from 14 to
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TABLE 1 (Continued)
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TABLE 1 (Continued)
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metabolites m the urme are chemically sinutar and sometunes dentical
the parent substances of the former are wedl androgens or mactne
whereas m the Itter the parent hormone testosterone (VIIT) 1s ex
tremely actne  fhe adrenal therefore although contributng perhaps
two thurds of the total urmary holttes 15 a2 mmor } to
the bload of physiologeally potent androg

influence of age
cpres  Dunng the fisst year or two of hie cluldren excrete but
very small amounts of 17 hetostcroids and androgens (Tables 3 and 4)

TABIE ¢
Extrenoy or ANDROCENS a2 17 RETGSTIROIDS
{Cnrs)
Androgens
17 Retostera s (ng 'day)
Age T U fday)
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Ref G Ref3 } BY3 Ret 5 [Ref 86 [Rel 1>4] Ref 181
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Vafues stimated from platted data (cofor correction employed)
tNumbers 1n parentheses ndicate number of subjects

After this ime the two undergo only a gradual increase until after the
age of T to § when the cunve steepens (Fig 1) Itas ipparent from
the data a0 Frgs 1 and 2 that no signficant difference between the
sexes 15 evident before puberty  Between the ages of 10 to 12 the stats
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Numerous studies of 17 ketosteroids in the urme of normal women
have been reported  In studies utihzing the method of Callow et al 52
mean values varying from 101 to 132 mg per day have been re
ported for the uncorrected total neutral fraction and from 50 to 109
mg for the ketonic fraction The grand average for the tot ! neutral
fraction 1s 118 mg and for the ketomc friction 91 mg  With the
Holtorff and Koch method % the over all average for the ketonmic frac
tion 1s 83 mg per day 1 compred to 126 mg for the total neutral
component The polarographic method ws used 1 two studies and
mean values of 119 mg and 141 mg werc found

1t 15 1 strhmg fact that the differcnce m hormone excretion m the
two adult sexes 15 relatively small when compared to the extreme
antomcal sex differences  This howcver 1s understandable if one
remembers that the sterord metabolitcs which reach the unne are at
most a very crude reflecthion of the quantity of biologically actnve an
drogen itially elaborated Thus althougl the 1drenal and testicular
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been demonstrated 1n the growmng child ** The relative mcrease m
17 Letosterowds in males over females after puberty 15 usually attnibuted
to the contnbution of the maturmg testes It 15 of mterest however
that the adult male adrenal 1s larger than that of the female and
body size 15 likewise greater  An ted adrenal

therefore also could contnibute to the dinergence which occurs after
puberty

Boys 5 ,181 -
— Guls

IS
T

S
T

17 Ketosteroids mg /day

L
Z ) 3 ) 0 12 14 16
Age years

Fig 2 17 Retosteroid excretion 1n childhood  Numbers the
smoothed curves indicate references from which data were obtaed

OLD “MEN AND OLD WOMEN  From the reports on the concentration of
androgens and 17 ketosteroids m the urme of old men 1t 1s evident
that as age advances there 1s a decrease n these unnary constituents
(Table 3) Whereas one laboratory reports a mean value of andro
pens of 991U per day for men 20 to 34 years of age a mean of 201U
per day was found i a group of 51 men 59 to 67 years old® In two
other studtes men of the age group 50 to 76 years were reported to
caerete one seventh to one tenth of the amounts excreted by young
wen In an extensive study by Hamburger et al - at was found
that men 50 to 60 years of age had androgen values only shightly de
ceased from those of young, men (Table 5)  1u the 60 to 70 year age
group however the value dropped to one third and m the 70 to 80
year group 1t was down to one fourth
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tical divergence characteristic of adult hfe first becomes detectable
Ultimate adult levels are not reached until adolescence 1s completed
Thus Mason s Iaboratory * obtained an average 17 ketosterord excretion
of 85 and 75 for boys and guls respectively at the age level of 16 to
17 whereas the corresponding values for adults were 14 2 and 102 mg
per day > The findings of Talbot® and Hamburger *'? are sumilar

25 T T T T T

 Boys
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g . .
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Fig 1 Androgen excretion mn childhood Data from references 1 and 2

For and: ol d by values after age 20 also are
higher than during adolescence (Tables 1 to 4) It should be remem
bered that the curses of Fig 2 are dernved from composite values and
represent the over all pattern of the groups studied The curve of an
‘ndwidual child may deviate considerably
In the prepuberal penod 17 Letosteroids probably are dersved almost
entirely from the adrenal cortex The sse m hormone excretion with
easing age may represent nothing more than the growth and de
o t of this gland along with the mcrement m body mass as a
::1125: 51; correlation of 17 ketosteroid and creatinine excretion bas
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been demonstrated i the growing child ™ The relative increase
17 hetosterords 1 males over females after puberty 15 usually attributed
to the contnbution of the matunng testes It 15 of nterest however,
that the adult male adrenal 1s larger than that of the female and
body size 1s hkewise greater  An I adrenal t
therefore also could contribute to the divergence which oceurs after
puberty
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Fig 2 17 Retosterond excretion sn childhood  Numbers the

smoothed eurvcs mdicate refercuces fram which data were obtawed

OLD MEN AND OLD WOMEN  From the reports on the concentration of
androgens and 17 ketosteroids 1 the urme of old men it 15 evident
that s age advances there 1s a decrease i these urmary constituents
(Table 5) Whercas one laboratory reports a mean value of andro
gens of 99 T'U per day for men 20 to 34 years of age a mean of 201U
per day was found 1n a group of six men 59 to 67 years old® In two
other studies men of the age group 50 to 76 ycars were reported to
(rerete one seventh to one tenth of the wmounts excreted by young
men * In an extensive study by H unburger et al st was found
that men 50 to 60 yers of age had andiogen values only shightly de
«reased from those of young men (Table 5)  In the 60 to 70 year age
troup however the value dropped to onc third wd 1n the 70 to 50
year group it was down to one fourth
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A number of Ihboratories have reported on the 17 ketosteroid excre
tion m older men (Table 5) Three reports are particularly note
worthy  In young men Hamburger 17 found the excretion to average
14mg perday At 50 to 60 years of age 1t dropped to 9 mg and be
yond age 80 1t ranged from 2 to 3 mg  In a similar study by Heller ¢
the uriary titer of men over 60 years of age was approsumately 40 per

T T T T T T

Per cent of maxitum
-
8883888

o
<]

SN TSNS ES M G | T
0 10 20 30 4 5 60 70 8 % 10
Age years
fig 3 17 hetostcrod eacretion 1 relation to age (males) The smoothed
curves have been drawn through plotted ponts derned from data i publications
which present assays on young adults in addition to those of cluldren and older
age groups

cent of that of young men  Hamulton and Hamilton ¢ found « small
decreasc m men of the 50 to 60 year old group and a drop to about
45 per cent m men 60 to 70 years of age The titer at 70 to 75 years
of age was down to about one fourth In the seres studied by
Wooster 7 the first sigmficant decJme mn excretion did not occur until
after the age of 50

It 15 apparent from Table 5 that women experience the same dechine

m androgens and 17 & ds 1n old age as do men  After the age
of 80 the output may decline to about one fourth of that seen m young
adults

The rise and fall of 17 hetosterosd eacretion from barth to sembty s
Alustrated m Digs 3 and 4 Although compoute data of this hind
necessanly must suffer from considerable scatter the trend 15 unmis
takable  Highest output 15 encountered betwcen the ages of 20 and
30 m both men and women The contour of the curves 1s suilar 1
the two sexes  Although Hamburgers 7 seres led il

a
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toward temporary flattening of the curve for the female group between
the ages of 35 and 50 other reports have not as yet confirmed thus find
ing The dechne observed 1n old men could be due i part to a de
crease in gonadal androgen secretion however this 1s certanly not
the case i women for it wall be noted later that ovariectomy 1s not
charactenshcally attended by a fall m output it 15 difficult to avord

LI T T T ¢ T T

. Per cent of maximum -
3888
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Fig 4 17 hetosteroid excretion n relation to age (females) Scatter between
the ages of 30 and 50 introduces considerable uncertamnty as to the true contour
of the cune

the conclusion that a dimnution 1 the adrenocortical contribution
both sexes 1s of considerable mmportance n the causation of the de
pressed excretion in senility

Short Term Stresses
Physiological stress

Pmcus ™ has studied drurnal vanations in 17 hetosteroid excretion
At mght dunng sleep the output vaned from 025 to 050 mg per hour
(ketome fraction) as compared to 035 to 130 mg per hour smmedi
ately after nsing A gradual decline then occurred dunng the day
Wooster *and Forbes ** have made similar obsersations  In the latter
study male subjects who eacreted 152 mg dunng an 8 hour waking
penod put out only 119 during a Iike period of sleep  The carrespond
ing values for women were 90 and 75 mg

Under conditions of psychosomatic stress where nigid alertness and
precise 1 d are required as 1n the of a
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pursuit meter or 1 piloting aircraft mncreases of 50 to 100 per cent
have been observed ™ The well known occurrence of lymphopenia
and eosinopenta during emotional stress ponts toward a similar aug
mentation of 11 oxygenated adrenal stexoid secretion The nise of 17
LKetosterord excretion 1s probably an end result of the outpounng both
of preformed 17 ketosteroids and of other corticoids such as hydro
cortisone which are degraded i part to 17 Letosterords
In that 17 ketosteroid excretion 15 so eastly altered by physical acti

1ty emotional status and certainly many unknown factors 1t 1s not
surpnismg that a moderate fluctuation 15 encountered mn the 24 hour
output of normal subjects Thus Werner ”® obtamned the following
values for the ketome fraction during, a months survey of the daily
fluctuations of three subjects

Average  Low High
11 2 60 14 2
15 0 101 17 3
10 2 69 12 2

Although most daily samples did not vary more than 2 to 3 mg
ather from the basal average or from the precedmng and followmg
days an occasional very low value was encountered and the extreme
range from high to low was quite marked  Albnghts laboratory has
made sumlar observations* * Talbot reported that a single 24 hour
determmnation deviated from a subject s true average by no more than
215 per cent 1n two thirds of the mnstances whereas a deviation of
30 per cent was never exceeded **  (See also reference 117 ) Smgle
24 hour samples are therefore usually adequate for chmcal purposes

Forced diuresis and fluctuatrons m urine volume seem to exert no
consistent nfluence on 17 Letosteroid output?* ¢ Dyugs such as
Cannamide and Benemud sharply reduce the excretion 2 ¢ These
sterouds are therefore elminated at least i part by active tubular
secretion  Although Garduer and co workers 2 could detect no differ
ence m the ratio of androsterone and dehydroepiandrosterone while
Benemid was given the excretion of neutral reducing hpids was unn
fluenced Thus all steroid compounds are not affected equally

The menstrual cycle 1s not normally accompamed by a fluctuation m
the level of 17 ketosterord excreion ® ¢ 1In the publication by
Sanfilippo **° twenty normal women between the ages of 12 to 53
were studied at days 1 7 14 21 and 28 of the cycle The mean 17
Retosteroxd values were 69 68 68 67 and 67 respects ely In

contrast to normal subjects lowered values have been reported during
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the time of menstrual flow 1n cases of dysmenorrhea *" and ncreased
levels near the time of ovulation mn lhursute women ***

Inpry and nonspecific disease

Physical stress which results from trauma (operative procedures
bums) or infection usually causes a charactenstic alteration 1n keto
sterord excretion * 32 3321 58 There 1s at first a moderate 1ncrease
(circa 50 per cent) but after several days a sharp dechne ensues and

6 T T T T T T

7 —=—— Corticoids
°r ! —— 17 Keto
!
o I 4
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g Elod } o
£ !
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i
1

Acute stress
1 | ! L

L] 1 2 3 4 5
Time weeks

ki, 5 Schematic representation cf the adrenal response to stress

Jevels then remam for a time at about three fourths of the orgmal
ralue  If the stress 15 prolonged as i debilitated patients suffering
from any chronic alluess the low level of excretion persists (see Table
24) aud if a new acute stress 1s supenmposed the patient remaimns
resistant to any further nse or fall 1 the already low level
These changes m 17 ketosteroid excretion during stress are consid
ered to be due to the response of the adrenal cortex to the reaction of
mjury  Selye ™ was the first to pont out the probable mmportance of
the gland i this connection (“alarm reaction” “adaptation syn
drome )  Albnight ® also has discussed its clinical unphcnuons Fig
ure 515 a rough h of the two b
which accompany acute stress The data for “cortin” excretion were
obtained both from our own observations® aud from those of
others #2 # It 1s noteworthy that the Letosteroid changes are mimmal
m companson to the elevation m cortm Iike material The imbal
ation of & ds duning the first phase 1s not accom
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pamed by any siymficant mtrogen retention  The picture 15 dosunated
throughout by the tion of Cy; 11 oxyg d adrenal steroids by
the gland rather than Cys androgens aud the over all reaction of the
body 15 predommantly that of protem catabolism along with the other
physiological responses to cortical hormone

Irradiation both ultraviolet and x srradiation appear to mcrease the
eeretion of 17 hetosteronds  Myerson and Neustadt ##° exposed male
patients (i depressive state) to iradiation from a quartz lamp which
emitted 52 per cent mfrared 20 per cent luminous and 28 per cent
ultraviolet rays  Uninary 17 hetosteroid assavs (author refers to these
as androsterone or sex hormone assays) were performed before and
after exposure  Eaposure of the chest resulted 1o an mereased stevosd
excretion but less than could be ehicited by exposure of the gemtal
region X wrachation (350 roentgens) produced an mereased 17 heto
steroid 1 dogs n the espeniments of I aurence * although Duffy *
could not demonstrate 1 change In a more estensive study Lau
rence ** showed that unnary eacretion of 17 ketosteroids mncreased
significantly between the fifth and twelfth day followng exposure
to a munumal lethal dose of 1100 kv total body x wradiation The
rise was followed by a fall to normal or subnormal \alues

Profound changes in 17 ketosteroid eacretion have been observed
during morphine withdrawal from addicted patients ** During addic
tion the 17 Ketosteroid excretion was decreased (about 55 per cent)
and within 24 to 72 hours after withdrawal of the drug 1t rose from
§0 to 500 per cent Dunng this time the cosinophil count fell to
nearly zero and significant increases were found n the uric acid creat
e ratios The 17 ke tosteroids returned to the control levels dur
g the third and fourth week after withdrawal These changes pomnt
to an tense adrenal cortical activation

The stress of mig) headaches causes a significant mncrease
17 hetosteroid excretion 25 Young men subjected to perods of wake
fulness for 112 hours did not show sigmficant changes ¢

Starvation

After four days of starvation normal subjects showed a decrease of
about 50 per cent 1n both androgen and 17 ketosteroid excretion # In
twehe young men who were subjected to total starvation and hard
. during a 4 day peniod the 17 Letosterords dropped to
36 mg per day as compared to the control level of 114 mg!® In
another group ten normal men who lost 13 to 24 per cent of ther
ongual body weght over @ 2 to 6 month penod of semistarvation
showed a reduction to about two thirds of the control values

physical wo
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Various “Constitutional’ Conditions

Women with dark hair and skin have been found to excrete larger
7 of 17k ds and and; than hght colored sub
jects # Excretion m the adult has been reported to mamfest a post
tine correlation with body stature and creatimmne output™  Forbes
to the contrary could d no such ! with either
height weight complenon or creatmine excretion*® Simple obesity
m chuldren does not affect the output * Children who exhubit simple
precoaity in somatic and sexual development will anticipate the tugher
level of excretion ordinanly expected at an older age Hormone out
put thus corresponds more closely to developmental status than to
chronological age* * 5 The reverse 1s seen 1n cases of retarded ses
development

Among prisoners who have commutted violent cnimes the output has
been found gher than 1n those mcarcerated for nonviolent crimes ™
There are two reports which present evidence of a relatnely low
17 ketosteroxd excretion or low ratio to estrogen m homosexual
males ®* 8  Sevninghaus and Chornyak *#* however found no statisti
cal difference 1 output between a group of homosesual males and
a series of normal controls S hat higher 17 & ds and
lower estrogens have been found in male subjects who are judged
psychologically lughly masculine by standard masculmity femmmty
tests ® If correlations of hormone eacretion with psychologieal and
emotional vanants are venfied by further careful statistical work the
facts wall be of considerable biologic interest Even then however
one could by no means conclude that the mental and emotional status
of a person 1s necessarily a result of the magmtude of male and
female hormone production  Establishment of a posttive correlation
does not constitute proof of causal relationship

Clinical Disorders

Eunuchoid and castrate men

Table 6 1s a summary of urnary assays on eunuchoid men ranging
n age from 18 to 56 years A relatively large vanation n androgens
and 17k Is 1s app Thus androgen levels from below
11U per day to 66 IU per day have been reported and 17 keto
steroid levels of 1 mg to more than 15 mg per day However the
values for androgens and hetosteroids average from one thurd to one
half of the value normally expected.
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TABLE ¢
10N OF AN NS AND 17 K

(Euvccnom \Mev)

1R toste aide Androg 3
\;"::::‘ A thors Mean AuboraM o] oo
(AgeRasge)| Range Mea \nn:x:‘lu Adult Rag Man va;n;l Adult
Cig/day) | (g day) g fday AN dayy | LY /day) 1 “/‘;:y
Ragl (Raog
Has-3 | 185 4 18 1
@126
3G0-50) | S6133 94 9t Sw n s
100y 54 1o 1
(10-.5)
SN 060 51 w2 m
{4918 &
318-36) 416 9 37 ut
a7 104
8( 5-36) 033 18 66 A ]
2 115)
9(20-5) o-14 8 37 3t
a7 104
g4y 97 19 56 o
¢ ous
s | 1457 33 g I
15 6-34 0)

Castrate men still cacrete androgens but the amounts 1re even
lower than those for eunuchoid men  The mean excretion 15 of the
order of 101U per day or one ssth that of normal men (Table 7)
No apparent correlation has been observed between the titer of an
drogens 1 the urme and the time since castration  The few values
reported for 17 hetosteroids ndicate quantities of the order of that
found for eunuchoid men

Castration m cases of prostatic cancer has been found to result
an ultimate shght nise m ketosteroid excretion ®  These aging men
had preoperative values which were lower than 1n young males The
postoperative 11se could be attnbuted either to an improved state of
health winch allowed the adrenal cortex to contmbute more than
enough to compensate for the loss of testicular androgen or perhaps
there was overcompensation on the part of the adrenal fo the with
drawal of testicular secretion It 1s of interest that the frequent reces
sion of prostatic tumor n such cases bears testimony to a dechne
m physmlogncnlly actne androgen m circulation 1n spite of the nse of
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TABIE 7
FACRETION O \NDROGFNS AND 17 RETOSTEROIDS

(Casrats M)

1 hetomerods Androge s
N wher ol
abets A thor Meaa A thor Meas | Rot
lgeRatge} | Tauee | Mean | NorwalAdut | Remg Mean | Norwal Aduit
(m¢ap) | (g /dan) ] Valoe AU & | AU dn Tl
Cg day) avd b
(180 133 38 % "
o s
ne 4y (L] 3
FrR 016 s 3 Y
[t
Si1348) 30109 77 L] 78 i “
@550
YTy Ealy [ w“ 0
[ o us
14 ) 13 1) 37 nt
a7 10
S04 60y 1450 i3 m
u Ha »
awren | 3 o s 12
® l 22 6
Vs [ 39 6 ur
5 &_5 5
W65 | 18 (X 5
a1 5! )

vnpary 17 ketosteroids  Estrogen therapy causes a drop 1m 17 heto
steroids 3 howcver clinical results are not superior to those obtamed
by castrahon
Hyg daf and ovan ed women

Values which have been obtamed 1 hypogonadal women {eclusne
of menopause) are presented 1n Table 8 Primary ovanan agenesis
18 accompanied by values averaging about half normal [he reason
for thus depression 1 17 hetosterords 15 not clear  In two senes of
patients with primary amenorrhea there 15 a shght decrease  In pa
tients whose menses once established have ceased before age 40 there
15 no change m one senes® and a substantal elevation 1w the other 7

Hamblen and c¢ workers have encountcred rather high valucs for
17 hetosterouds in women after cvanectomy and also after the natural
menopause (Table 9) ** "The average for these subjects was 65 to
93 mg per day as compared to a normal mean of 34mg  The patients




TABLE 8
EXcRETION OF \NDROGENS AND 17 KETOSTEROIDY

(EEvALE HYPOGONADISM AND MENSTRUAL DIsORDERS)

Osanectomy | 7m0 to 16 vr
Natural 5mo to5yr
menopause

Author s \e
Num M an 17 K to-
Disguos s berof | teodsma/dey | panmn B Re arks RE
Cases (Ronge) el me fday
(Range)

O aran genes - {And ogens) 2 51U 47( 2 85 46
dwa fog b gh 1 4(2-6) 9 (19} 7
piite 5 2 (14 409 68

1 5(3-6) ]
9 (6-19) (12 18} o

Never m nst uated 3 6{5) 9 (v14) Low F~IL H
o reexm tu 7 5(23) 34016-) 1
tion.

T e ature ¢ saton 7 9(5-14) 9019 | Low ISH 1
of mense 17 73 10) 34 59 FaH otrep td 3

Men eto ! ms 10 36(16 ) 34(1 5 D et n2 183 7t

1ABLL ©
LXCRETION OF \ 8 AND 17 K
ArreEr OvariecToMy or THF MENOPAUSE
{\ge under 60)
Androgens
IU perday
Num
Iype of Cases | M08 S pror Rl
Ovanan Failure
Cases M A R Young Adult
eant anc MU | \fean and Range
Osanectomy | 1mo too73r | 16 20 (1-135) * 2-40) 20
Osanectomy | 13ear 3 9 (<6-12) (30-G0) °
17 Actosterords
51-159) | 12
Ovanectomy | 1to2yr sl 80G-119) | 0o0¢
Ovanectomy | 1m¢ todyr ol 713024 | 6707126 |
7 65(38-101) 3401547 1t
3|93

€ 1-13 )

Alany of these assays ure reported as mulligrams per hter rath er than per 24 fr

408
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n Callows group showed no clear cut elesation *  Albrights labora
tory hikewise obtamed values after ovanectomy which were no differ
cnt From a senes of normal women®  Since all the subjects i Table 8
were assayed one month or more after any surgical procedure the
effect of acute stress1s not inolved A nse mn androgen eacretion de
termned by bioassay has not been demonstrated after ovanectomy ® *

Although the foregoing sems 0( patients s small and statistical
evaluation i y the f seem justified
Ovanectomy and the natural mcnopause cause no fall i Letosterord
values There may be a vanable degree of elevation under such cir
cumstances, but a well marked effect 15 not consistently encountered
Scrutiny of the cunve of excretion with advaneing age n Fig 4 shows
no wdication of a nse near the age of 50

Addison's disease

In Addisons disease there 15 a well marked depression of androgens
and 17 ketosteroids {Table 10) In males the androgen excretion 13
approximately one half of normal and 17 ketosterords range from one
third to one £lth of normal  In females there 15 a comparable reduc
tion 1 androgens and 17 hetosterouds are less than one fourth of
normal  Albnghts lak y finds that § ds are virtually ab
sent 1n the female and 1t 1s ponted out by this group that such would
be antcpated if the ovary produces no precursors of these com
pounds® Ths apparent abst nce of 17 Letosteroids 1s predicated on
the application of a correction factor for mterfermg chromogens  An
equallv precie estimate of true 17 ketosteroid chromogens may be
obtamcd by use of the ketome fraction for the color reactiton  When
this was done on our own scnes of cases ¥ the values were lowered
but did not reach zero It shonld also be noted that androgen 1s de
tectable by bioassay m the urme of fernale Addisonian patients #*
Thus although body levels of ketosteroids and androgens m the female

with Addisons discase are distmetly low they are not umformly
ahsent

Ptutary abnormalities

Panhy

1sm Tesults n € ly low or virtually absent 17
kczostcrmds n both thy male and the female (Table 11) This may
be attnibuted to combined atrophy of the adrenal cortex and the gonads
With the loss of both sources of these sterords i the male the resulting

excrction 1s of course even lower than in Addison's disease or hypo
gonadism
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TABLE 10

EXCRETIOV OF ANDROGENS AND 17 RETOSTEROIDS

(Avpison s DisEAsE)
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1ABLE 11
EACRETION OF ANDROGEAS AND 17 RrTOSTRNOIDS
(PANI POEITTITARISM)
17 hetosterowds
Number of Author «
Subjects Mean Nor Rel
(Age Range) | Range Mean mal \dult
(mg /day) | (mg fday) | Level Ttemacks
mg /day
(Range)
Men
1) 210 91 Audrogeny 10
(0 81U /day)
1(18) 00 13 2 1
(9 8-20 8)
1(30) 16 (10-21) 3
7 (14-00) 018 138 12
(8 1-22 6)
3(32-48) 3147 39 17 0 Low corticoids 21
(10-24 0)
2(18 05) 07-36 22 83
4 (adult) 1043 25 47 118
{10 7-°0 G)
9 (adult) 2. 107 1560
(10 9-20 )
W omen
+(a1ult) 1736 >, 87 18
(511 4)
7 (%049} 014 90 12
G 1-14 2)
2 (45-47) 1751 34 110 21
(7 0-18 0)
1(30) 16 83
3 (adult) 0, 19 106
postpartum (4 3-19 5)
7 (39-41) 001 » o8 Ca )2 152
3 (3 77) 1338 22 (7-11) 194
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TABLE 10

ExcrETION OF ANDROGENS AND 17 RETOSTEROIDS

(App1so~ s Disease)
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Adrenocorticoid excretion has becn reparted normat or somewhat ele
sated 1 the few cases studied 17 2

Piturtary phal will be discussed Iater 1 with
wrenocortical hyperfunction

Thyraid disease

From the collected da(n m fable 13 it may be scen that a number of
workers have i a dep of 17k d n
the presence of hyperthyroidism  The fowenng however s only
shoht or moderite  Fngstrom and Mason ' analyzed their serics for

LABLEF 13
PXCRETION OF ANDROGEN AND 17 hEtostt roum
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The quantity of 17 ketosteroids 1 acromegaly appears to be highly
variable In both sexes the values usually fall within the normal
range but there are occasional assays which are exther shightly above
ar below the hmits of normal (Table 12) Failure to find a trend to
ward elevated values 15 somewhat surpnsing i view of the tendency
toward adrenocortical hyperplasia and shght hirsutism 1 acromegaly

FABLE 12
kxcrerioN or 17 KrTosteroins
(AcroMEGALY)
17 Retosteroids
Number of
Author «
Subjects Mean Normal Ref
(\ge Range) Runge Mean
duy) | (ing sday) Adult Level
\mg /day, g /day, mg /day
(Range)
Uen
228 89)| 2 2331 29 2 17 0 21
(10-25 0)
1(31) 83 13 8 12
(8 1-22 6)
1(3) 13 22 6 17
(1 9-34 0)
o (adult) 23 4 147 118
(10 7-20 0)
137 00 (9-19) 104
Women
9 (adult) m e 87 118
(0 w11 4)
2 (26 30) 1o 1-20 4 17 8 34
4 (28-43) 4 0-10 2 o d 90 12
@ 1-13 2)
p@sh) | MERT[ 103 1 21
(7 6-18 0)
2 (28 40) 6,79 72 126 17
(4 0-220)
p@-i0)| 175185 180 (-11) 104

———
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marhedly lowered  Inasmuch as the cases studicd were considered to
represent pnmary thyrod failure this cffect has been interpreted as
being due to a sccondary depression of the adrcnal  The demonstra
tion of lttle or no nse n 17 ketosteroid escretion after adequate
therapy in many cases of pnmary myxcdema ™ % introduces the pos
sibility of a supenmposed pitwitary deficiency due to irzescrsible dam
age suffered under the pre existing myxedematous state  The degree
of chromaity of the disorder thus may be important m relation to the
reversibility of the depressed hetosteroid output

Testicular tumors

In cases of interstitial ecll tumor with precocious vinhization the ex
cretion of 17 hetosteroids is distinetly elevated (Table 14)  There are
rclatively few reports on the cffect of teratomatous growths and semi
nomata  Some values are shightly elevated but on the whole there 1s
Ittle deviation from normal  Estrogen excretion 15 sometimes dis
tinctly cacessise and pregnanediol ihewise may be elevated

Tumors and other lesions of the ovary and uterus

There 1s considerable uncertamnty as to the ongin nature and esact
dassification of masculimzing ovarnan tumors  Nevertheless no matter
whether the tumor tissuc resembles that of the adrenal corpus lutcum
or testis there is charactenstically an mcreased production of androgen
whach 1s respansible for the vinhsm  The offect of such tumors on 17
Letosteroid and androgun excretion s usually not as stnhung as one
mught anticspate (Table 15)  There was no ¢lcvation in ten of twelve
reported cases of arthenoblastoma  In two there was a distinet
crease  Five of eleven patients with ipoid cell tumors showed moder
ately elevated values but the others did not exceed the normal range
That the tumors actually produce aundrogen 1s testified by the regres
ston of vinhzation after resection It should also be noted that post
operative assays are generally lower than those before opcration
There 1s strong lihehiliood that masculinizing tumors of the ovary
may produce a steroid wiuch has lugh androgenic potency but which
15 not usually secreted 1 a sufficient amount to give mise to a large

quantity of unnary metabo The 15 true with ad ortt
cal tumors  The fact that the so called adrenal ike tumors of the
ovary are not 1 d by an clevated 17 L d

excretion suggests that the tumor cells are not physiologically sumilar
to those of the usual tumor ansing i the adrenal cortex  From a
chimceal standpoint a low 17 Letosterord assay in the presence of vin
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any possible differences 1n escretion associated with the presence or
absence of exophthalmos, diffuse hyperplasta or nodulanty of the
gland and were unable to demonstrate any modifying nfluence at
tributable to these vanants The low values sometimes encountered
m hyperthyroidism are most Itkely the result of a nonspeaific reaction
to chronic illness That thyrotoxicosts does not invarably lead to
depressed eacrehion 1s attested by kmnunen's findmg of simslar levels
before and after thyroidectomy m a good sized group of patients !
Very low 17 }etosterord values are encountered m myxedem  Itis
thereby suggested that the capaaity of the adrenal cortex and pethaps
of the testrs i male subjects to secrete 17 Ketosteroid precursors 1s

TABLY 14
¥ XCRETION O ANDROGENS AND 17 KFTOSTFROIDS
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TABIT 15 (Conlinued)
LXCRETION OF ANDROGEMNS AND 17 Rktosrs noivs
{ Pusons anp Orurn Lesions oF tF Ovamy anp Utenus)
1K toakeroda ( g/ 7)
Aodrog 03 (10 day) | A thoe Meaa
Dig oms Age Normal and Hemarks el
Rag
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Elgedpoly pte | 138 | 37L0 AT(289TU {Sux ses Menses varalt [ g
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ovanes, Stein- 187 ) 17 24mg Theee sses atrogns (| 08
Le W »1U)
deom } S ST Pols 5 tie ovarree. Vi | 47
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mal
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1 | 211mg 5840 1%
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30 (2 612 8o St cases P
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hrtmad d
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fism 15 agamst the diagnosis of adrenal tumor or hyperplasia A high
value on the other hand does nat exclude an ovanan tumor

In certan women who exhibit masculimzing stigmata steriity and
amenorrhea the ovaries are found at laparotomy to be enlarged and

polycystic (see Chapter 16)

In twenty nine reported cases the 17

hetosteroid excretion was elevated i only five mstances (Table 15}
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TABLE 15
F\CRETION 0} ANDROGEAS AnD 17 RETOSTEROIDS
(Tusmors anp Orner T Esions oF THE Ovary anp Urerus)
1 Rtoste ds( g/day)
Androgens TU/d3) | Ath  Mes
Diagnosis ge Normal  d Remarks Ref
ang
Preop Post-op
Arbe blastoms 30 e tmg | sG-10me 1
14 4mg mg Mathicse & ase o
8 01U Wigse beek a5
3 51U 101U I te sease
16 11U 1w %
18 67mg ®
1 7 4mg 63mg 61
4 460mg | 110mg "
3 3img Malg 1 8
61 Wwomg | B8ng
£ 41 2mg 13(4-2)me 1
3 10 4mg 93 18
T pad-c Ul type 8 1 g fmg 104 % ng |Preop estr gns{ 51U) 9%
(dr sl pos 31U
Ttemlk) 50 l4mg Jug Estr g mal 9
a1y sty
18 55 mg i Aplr cas mbsm th
aspe ts of Cushing 3
drme Estogns (190
10)
3 w1y Rtt o as Fatog
@310)
I 4ng Eatr g us (37100) 5
3 2 g 13 g Onstdu gp g ¥ 104
6 4 g 13- 2)1g |Estrogna( 00IT) 05
181U
1 s ¢ 16 Coadtrp 040m sl 19
i
5 1xg 93mg Betrg (89 d 14710 10
preap 151U postop)
Preg ced 1(185mg
peop  pastop)
64 43 g 17mg &
6 3img S6ig g dil creased 6
i6 55mg. Fate fCuhg 3 | 204
dm
1 w g Corte dsd  ased adre at] 0
dpt tary tr phy
It s¢ g | 961g Sascul 124t Uthe 1
Dyge . ma ovary troph
3 | seme mal se precocty Fos [ 183
Aschbern Zo d k
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order In Table 17 the patients are descnbed as having othex aberm
tions such as hyp obesity ders orad
prommnent chtons It should be pomted out that disease of the ndrenul
or ovary has not actually been ruled out by laparotomy m many of the
reported cases of simple hirsutism

TABLE 17
F XCRETION OF ANDROGENS AND 17 RETOSTEROIDS

(Hirsomisat witu  Compruications * [ApiLr WouEn])

17 Retosterouds
\umberof [ Age Androgens
Patents | Tange | pern marty | e e | AU sday) |
(Range) mg fday
(Range)
° 2029 | 16 (8-34) 12 6 (+-22) mg 1
13 20-38 7 8{5-16) 34(1 54 g [
10 Young 23 (040 1T a1 (30-92) | wo
adult
20 1980 | * (57 3
8 144 | % (10-100) 6 4mg 57
18 183 | 16 (9-57) 7 4(3 >34 6)mg | (S6-82) 33
9 16-06 {30-300 ¢ [ 27
9 13 (449) 95 (+17) mg 2%
26 (-39) 6 4(5-10) mg 30
13 189 | 24 (16-30) 0152 E

See teat

t The patient who excreted 100 mg was stawn to have normal avares a 1 alrenals
Dy laparotomy
1 Capon umts  \ormal ran,e 10-40 C U /day

A sentes of cases from our own files which mcludes only patients with

1 dh shows a distnbution of values illustrated n

Fig 6 That the mean output for husute groups truly exceeds that

of the controls 15 emphasized by the staustical significance of the

drffe Although disease of the ad 1s and ovanies had

not been excluded by exploration m most of the patients 1t 1s very
unbkely that any great proportion suffered from such lesions

Pederson ™ encountered igher values for androgen excretion when

there was an wmcreased growth of hawr over the hnea alba (male
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Simple hirsutism
Hirsutism m women 15 not always attended by anatomec lesions of
the adrenal cortex or ovary  In some mstances a local factor within
the hair folhele may predispose to a relatively heavy growth m areas
such as the face abdomen and chest It 15 commonly beleved that a
T'ABLE 16
ExCRETION OF ANDROGENS AND 17 KETOSTEROIDS

(SmtpLE Hirsurisy)

17 hetosteroids
Number
of R:f]:“ Author s Normal &'ﬁ'}’gz;‘; Ref
Fatient Adult Level
Vean an i Range
wg /day
(Range)
17 17-37 19 (8-34) 12 6 (4-22) 17
1M §20-36 | 16 (3 4-83) 34
o 18-81 14 (11-16) 743 14 0) 33 38
2 [o1.9 o 97 ]
4 1654 | 98 . (05-32) o (7-18) a1
1o 17-33 8 (1 418) 3401547 by
12 17 (3-22) 9 5(#17) ok
138 15-68 14 (0-48)IU M-I 100
3 2743 5 1(" +38 0} 8 4(5 2-16 9) 107
8 21-41 16 1(6 429 §) 8 5(47-11 6) 164
3 2040 27 (2144) w8 192

Androgens by bicasay €= 005 p =00,

certam amount of circulating androgen 1s a sine qua non for the de
velopment of long coarse hair m these regions  Perhaps therefore
some women possess an unusual sensiivity to the normal levels of
crculating androgen encountered m the female sex  In other hirsute
women the amount of androgen secreted within the body 1s un

doubtedly higher than ge Support for this thesis may be found
1 assays of 17 hetosteroids and androgens which have been reported
Tn most senes of cases of simple husutism the mcan value for these
unnary hormones hns exceeded that of normal controls (Tables 16
and 17) The cases included m Table 16 are considered to be sunple

utism without other evidence of any endocrine dis

uncomphcated lurs
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escutcheon) In our own senes this same tendency was noted  Four
cases out of the total of seventeen showed no hair over the hnea alba.
Thetr hetosteroid values were § 12 17 and 19 mg  This 1s a relatnely
low range when companson 1s made with the average of 19 for the
entire group

30L _
F ]
'F 1
?ZO’E— ——— s Mean E
b -
Fr - L j
g [ -
—_—— ]
~ o
S = N
10 - .
L N
[ ]

T S
Rormals Husutism
Fig 6 Excretion of 17 Letosteroids m simple hirsutism  Most of the normal
values represent the average of 3 24 hour samples  The range of indaidual 2-1
hour assays 1s from 4 to 22 mg  Difference between means = 64 + St E of 172
P<o001

Adrenocortical hyperplasia

Hyperfunction of the adrenal cortex which accompanies adrenocorts
cal hyperplasia may produce either vinhzation or Cushings syn
drome The former mamfestation 15 the result of an mcreased secre
tion of androgen and 1s ch 1zed by pseudoh hrod.
or adult vinhsm 1n the female and precocious pseudopuberty m the
male Cushings synd 1s ¢l terized by a preponderant secre
on of cortn like hormone rather than of androgen {Chapter 16)
Values which have been reported m cases of adrenal hyperplasta are
presented 1 Table 18 Assays must of course be interpreted n terms
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of the age of the subject. A 1alue of 13 mg at age § for example 15
distunctly tugh for this age.

As would be antcipated the 17 hetosterosd excretion tends to be
markedly elevated m the vinhzang type of disorder  In Cushings syn
drome the values usunlly are shghtly elesated but frequently do not
exceed the normal range

Adrenacorhical tumor

The chnical syndromes produced by funchonng adrenocortical
tumors resemble those associated with Iypaplasia  In the presence
of a vinhizing tumor 17 ketosterord cxcretion frequently 1s even more
dramatically elesated than m vinfism due to hyperplania (Table 19)
\alues above 100 g a day are commonly seen  Metastatic malignant
tumors are sometimes responstble for an excretion which excecds 1000
mg per day

In Cushin, s syndrome there 15 a tendency for 17 hetosterawds to be
somewhat low when o bemgn tumor 1 sesponsible for the disorder
In contrast there 1s frequently but not always 2 massive output when
the tumor 15 mahgnant  This difference has been emphasized by
Forbes and Albnght * It would appear that although the physio-
logrcal alteration i Cushings synd 15 always & d by an
exeessive secretion of 11 oxysterords rather than potent androgens the
quantity of the fonmer may be so laxge w the presence of a malignant
tumor that 17 § d fate 1n massive quanhties
{Table 19)

A functionng tumor 1 the adult male may lead to Cushings syn
drome or femumzation but sometimes may not give evidence of any
endocnne alterabon  The patient bewng already mascubimized s not a
swtable phyniologic mdrcatar for an mcreased output of the mnle type
of b The 17 X d 1s neverthel
elenated no matter what the chaieal manifestation might be

Cushing s syndrome without anatomic adrenal disease
In these cases the excretion 15 more often than not withun the range
of normal In the few instances of ugh output the values we only
moderately elevated {Table 20) It should b pointed out that the
sepamnon of this category of cases from those with hyperplasia s un
dly artificial Hyp exists whether or not hyperplasia

can be demonsmted
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TABLE 18 (Continued)

ExcrErioN OF ANDROGENS AND 17 RETOSTEROIDS
1w Aprevan Corrican Hyperprasia *

I ket teod
sz 5c Re arhs mesayt | Rt
FmaeV tm MaleS P cupt
36 |31 [Cngntal Gooes nfidby operat n) 33 120 | 187

M
1.6 | s 118
Adlt | F |P eudohermaphr dit m 21 152
104 |F [Zeawsoe bl ed Pseudofermaph Pregnane 537 17
A1l ted

4 |T |Peudoben ;1 Adren ! notedared (hemes)| 82610 | 198
312 |F (Peudb mil Ad enalienlarzed (4c ses) 19 15 43 43

s M prec ty 16

11day — | 2F |Congemstal tnxedad en 1di a &) @-18) 217
21 aM

6 M |Peoctswihsm it t  Biop edadrouslls ge 15 6

but hustol ¢ lly noral

9 Ir [P db 36 3

C kg Sqydm
43 1 n 12
% |k 10 51
7 |r 24
o M 3
27 |r [N 1 20 s
2038 [1u «10-50) 8
3F
1347 |2M 18 (0-38) 0
8F
6 39 r 76 34
«7 M 31 23

1 |2M sss | 2
nu | F Tz10%

s |r 3 3
133 |2 17400 8
B3 31 {4413 4)

ey T 210 23

- F 14 240

EOofir e \oas s 4
M5 e M8
¥ 16 17
0ns [N b 8 o
F |3 s 12 0 3
;9'35 F Slgte by 1loa 7 18 08
% |F [kt OIU Ba(es190) | 1
tedeth byt) gomeseoft! glads m owr ppe et
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of the age of the subject. A valve of 13 mg at age 3 for example 35
distenctly high for thus age

As nould be antiopated the 17 hetostermd excrction tends to be
marhedly elevated i the vinlizing type of disorder  In Cushings syn
drame the values nsually are shphtly clevated but frequently do not
evceed the nermal range

Adrenotortical tumor

The chnieal syndromes produced by functiomng adrenocarticat
tumors resemble those associated with h”)t,rphsxa In the presence
of a vinlzing tumar 17 & d ly 13 even more
dramatcally elevated than i virilism due to hyperphsm {Table 19)
Values above 00 mg a day e commonly seen  Metastatic malipnant
tumorss are sometimes responstble for an excretion which ececds 1000
mg per day

In Cushing s syndrome there 1s a tendency for 17 hetosterods to be
somewhat low when a bemgn tumor 15 responsible for the disorder
In contrast there 15 frequently bat not always a massive output when
the tamor 15 mahgnant This diference has been emphasized by
Forbes and Albnght » It would appear that although the physio
logical alteration m Cushings syndrome 15 1lways dommated by an
excessne secretion of 13 oxysteroids rather than potent androgens the
quantity of the former may be 50 l;uge 10 the presence of a malignant
twmaor that 17 & late i massive quantitses
{Table 19)

A functioning tumor m the adult male may lead to Cushw, s syn
drome or feminization but somehimes may not yive evidence of any
endocrme alteration  The patient bewng already masculmized 1s not a
sutable physiol d for an d output of the male type
of hormane The 17 hetosteroid excretion 15 nevertheless frequently
clevated no matter what the dimeal mamfestation mught be

Cushing s syndi without drenal dusease
In these cases the excretion 13 more often than not withn the range
of normal  In the few mstanees of hugh ontput the values we only
moderately elevated {Table 20) It should be ponted out that the
sepuahm of tbxs ca\egox) of cases from those with hyperplassa 1s un
Ly

Hyp exists whether or not hyperplasia

can be dt‘ma“s!mted
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TABLE 19
LXCRETION OF \NDROGENS AND 17 RETOSTEROIDS
1 ApRENAL Corricat Toyor
N 17 hetostero d
s ’ Sex Ren Ls ‘ JBetosters Rt
Fenale § Tsm*
20 83
a Malignant txd @
ses 6 4
H Tsbgosnt nd og ns 321 [ U e 16
21 I rsubsm  Ad nom 27 o3
345 cases w8 51
13 Malgn ot Androgens 3501 U et gens3101U 133 42
3 {ahgnant 180
Ad 1 Talignant 71
17 Adn ms Latrogenexcret nnom 1 Androgens 19
1601V
2 I Lgnant ( § grams) Est ogens normal 78 52
3 lalignant 400 41
40 1al gnant 518 17
fal gnant Lst og ne crett n nereased No mal
30 l h nt 2100 59
61 rogens. nerease 189 175 13
313 l\lll.lga\lnl St Saved tements of © hngs| 160 166 13
16 36 F '\(l{ngn ot Et genan m 1 nfirstea e 800 11510 29
d
18 | P |Malguanta g tw ) iss ™ 10
3 T |Malgnant Cortmexcret n le ated 80 53
8192 | I |Adenoma strogens 330 to 1200 1 U] 60 111 2 8 131
57 1 F |M lmant m tastat K trog ns 200 to 12000 30 448
27 1) goant 241 155
3 {al gnont 00 158
28 ngn Est gns90IU 70 162
28 Tal guant? Hrs tsm nb 2 165
4 { 1gnsnt Est gens 451U 34 169
10 Jalgna ¢ Som fat  of C h &8 ¥ dom 28 18
L't ge 8600 LU
335 F 41 T4 186
1 27lD F Tumo 362 197
&
3 F |Malgnant (34
77 |k 16,173 198
7 F Malgna t
L6l {3 e Malk ¢ 67560 118
Ual Ser P ecor ty
15 | M [AdgnoolU L sl 8 27 28
7 N {Malgn ot lkg ow @t 347 31
3 M {Mslgna ¢ 34 17
7 M {Mlgnant Som apet (C ' g 3d m 141 08
Tat ogens 20 1 U
50N 378 186
6 N Bemgn 189 168
H M {Be zn 19 166
Aduli ML seell & et
39 M (D beteapese ¢ N tb 1 bdoc i b ormalit es 5 51
3 A [No doen  bn ma o8
3 M M lgnant F maz Ton' Fatrog na 3000 [ U /] 0,‘\10%“},"\;’ 51
3 N M.hgn.m;) N ndoert  atn rmalt Rt o 91
s
Alalgnant F oozt Etrog na Je ted Ad 3 92
M | v L socﬁf/h o
My
0 |3 | Fmmato | Eatogne @ oted 1001 U/L
2 Af | M Lgosnt F t 36 10
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IABLY 18 (Conttnued)
PALRATION UF ABDHOGENS AnD 1T RETOSTRLIDY
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TABLE 19
LXCRETION OF ANDROGEMNS AnD 17 RETOSTEROIDS
v AbRENAL Corricar Touor
17 b tostero ds
Age ’% ' Re ks b dosters R
B omale § rd m
o 63 a7
at Malignant 7
2 e 3616 4
o Mabgnant spdrogens 3 110 367 16
24 Hirsutism  Adeno 27 23
345 « cases 1o . 8 51
q R}t}xgmn Aod £ ns30 LU est gems3OLT 138 A
160
Adult A 74
17 Adoroon’ Est ogen exeret 1o m 1 Andreg 08 19
2 Malignant ("5 grams)  Estrogens normat 78 2
3 M Lignant 100 a
] Mal guant 516 17
5 Mal gnant Estrog n e cret ob fereased ) 32
30 Mabgnaot 100 53
67 Est opens noreased 189 17 3
213 A hmns SE T e bad leme taof € himgs) 160 i 1
16 6 |1 |vilzaeat Estrogensnom 1 o first case 500 151U ]
s drogens
14 F | Malgaant (arget m ) 1980 107
3 F Mabgnant Cortne cret 1 ated 830 83
%8 ig 2 |k |Adenoms Estrog ns330to1 001U 60 111 2 8 131
105" | F |Malemat ‘metestatic Fst gus 00 to 1 000 pt
27 Malignant 1 150
3 Maligna t %0 158
8 ngn U 20 162
8 A Lgnant’ Hus twm b 2 165
h Malgnant Estog nmad5{U 31 160
10 (lgns ¢ Some featu” of C hng 3 dom 86 18
¢
335 F ogeor 41 "4 186
1219 b Tum 5 2392 197
57 130
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77 F ases  Ben gn 1613 198
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TABIE 21
¥ oF \ a0 Tk
a Sex Derel Afsseell Catses Txcluding Clear Cut
\drcnnl or Testicular Disease)
3 hene
e ~ L JNTSY wnds |R1
{me days
n o fine f wlsexd lp ot U oy Wla gl dw 13 |
» P Neamd precoc 1y Osteitia Y vea Sho g gaent ta
2 M Tenter dult Cnute wsd terta ned 96 1
1 M [Treocty wite L6 moastnlle beae BEntngu dgn as | oo
d troyma neased
u M |t tertyron batad need Fatvgman dgond trpos} 16
A reasd
4 F | Deessta ndut rus miarged Eetrogens ud goned ¢ sneis v
reased
4 ¥ | Breasta nis ged Estrog s resmed N
[ F o iBreasa pb da op Iblediz Est gra nbge) 7
4 Srop s o resced
7 ¥ Breasia ala ged  Estrog oe n remsed 1
7 T lBreasts  a Ileedi g Betrox 4 nd g Malteyg v 3
e ed
n ¥ Fobety hebih 4 need stngeas 8 newsed ta
+ M fenptosomat  ndse preocty @
3 45 {amSdn T tewlegf g Condred gt gre @ i
oy
# [ Breasts  pnalbleeding TR
2 £ iBr s paledng o ane ot 3
3 & | Brenets  goslblewding  anan exvta N
4 B | vnasts  poslVeding N
¢ F o {Bresets nsnsdbocds g 48
9 o fRe s paallled g 32
] ¥ DBressts  gwaltieedus 14
2 F iR pdd 1pmest § aebreast 34
¢ vooiRagdd lepwone { o breant N
! M OIPby 1 nd atipecccty N
Moime dprecscty o
- M fx tpecoets o0
+ A et mplcwtmxumny 3 s
8 £} WP liwoac g wih fp Lok Qudplw ae | n
8 (nx Teew ok th faexh ok jlwpley "9
85
2 Hoore fube 4
7 SN A
3 MOIN d el b ke n

Mea i oge



426 ANDROGENS

TABIL 20
EXCRETION OF A\DROGEAS AnD 17 RiTosTRROIDS

{Cusnne s SrvoroME—No ApRENAL T UvOR or HiprreLasia®)

17 1eton
steroids
Age | Sex R alk (mg/ds) [RF
Andr gens
AU /dsy)
] T |Adealsgwisn  latlpa t 3 Myt t e nten| 2 g 1
1 M | Adre al grossls n nal tlp ot:y Hal tnexc t Mug
19 F |[Adrenal g elyn latljar t ny 0 e 12
€ F [ Adrenals gr ssly no matatl g ote 10 &
1 F |N tum atlaparotomy And gen 1 LU 15 g 3
) F |Adenslsnt slata tpy And zn 61U B 3flcale
noma (6 mm }
843 | I' |Nosd nltumo Furease byt ilanngr 1 byt tex (19720 | 37
cluded Opecasehad ir ) t¢ g
o4 M |Noanstomecabn maltyofaden] Eat & 11U 131U %
23 T [(Noadrenaltun byawin t s IU
23 F [No drosltumo byaruy t 1810
2 F [No droalt obyar j t o W01V
4 M | Adrenalsnomalby arm t n 271U
a7 F | E ¢ ogens normal 251U %
3140 | M |7ease Estogens11to231U 129mg | 8
1638 | F |o s Ad nalypormalby tpe 3l ot 3] 31 (10-45)
tn Est goas3010 mg
17 T |Bopsd sng 0o
1 A |Nogess bnem Uty u e 234
643 [ F {Notum Onepl 1isng | 13

Mypepl aw nt Tded most s by dtem t nofwegt r tudyollnmtlc
cal sect ns

Precocious sex develog t not ted with i
adrenal or testicular disease

There are occasional children of esther sex whose seaual develop
ment 1s extremely precocious and yet in whom the gonads or adrenals
are not the seat of any demonstrable lesion  Such cases are sometimes
physiologic vanants although midbrain lesions may lead to precocity
(Chapter 16) 17 Retosteroid excretion 1s not extremely high ~ Values
are usually somewhat above levels that would be expected for the
given age but do not exceed the adult range (Table 21)

Pregnancy
\Vhen 17 hetosterods are d d by the d bunzone
there 1s a steady cs (Table 22) With

as p Py
the antimony tnchlonde reagent on the other hand no such nse 1s 1
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TABIE 23
Faciterion OF 17 RETOSTLLOSDS AND ANDROGENS
(Scnzornnenie MaLes)
T hetosterouds Anirgers
Type ol Alean ’:‘; mp fday P lay et
shaptrena | Age |
Tatients N misls Tataenis | % mal
Yamuod W 8 LR 9400 3 4344 1
Sumple 54 3 88 25
Hebephres se 34 7 24 33
nclassfie 2 n ns 28
Ladecifie ] ES IERER TS AR FWYE X0
(s 4528} | (8478 I
% Standand error of wean
IABLE 28
kacreriov oF 17 harosteron
{DsABETES MELLITOS)
1" heto terosis
Nuny
Her acks Cex (‘“‘) ber of itor s Dhear et
oAttt o e g fday m{ul ult
{Range) atue
mg /lay
{Range}
Diabetes Mol o6} s n 12 (-an 19
F {986} o | « (7 8 {17}
Dabetics Mo o8] 310 | 8913 1, 0 (7-22) 19
nos wh 13 3627 ot 4232l | w07
aketics aft ¢ Mojes8! 7 {ar1(es-N| 3oy
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TABLE 22
EXCRETION OF ANDROGENS AND 17 KETOSTEROIDS
(PrECGNANCY)
17 Retosteroids
17 hetosteraids * (2 weeks or
Age Remarhs (mg /day) ‘more after Rei
delivery)
28 [Normal pregnaney Re 11 (9-15) 8 12
peated assays  1-10
months
32 | Normeal pregnancy 9 8 Y
months
28 [Normal pregnancy 9 6 5
months
22 |6 normals 4 months 10 (5-15) 91
to SbCls
35 10 (7-12)
Same normals 8 months 23 (20-30)
SbCly
10 (10-12)
3 normals 6-8 mouths Androgens 9
8 45 161U
10 cases 2 months 65(4 699 175
3 months 66(5 482
4 months 694699
5 months 66(5080)
6 months 6 8(+886)
7 months 7 0(5 6-10 3)
8 months 69 (s 0-7 &)

* Dinitrobenzene reaction unless otherwise specified

evidence The few available determmations of androgens by bioassay
Likewise show no elevation  The increase 1 17 ketosteroid titer found
with the dinitrobenzene reagent 1s due primanly to the color produced
by pregnan 3 ol 20 one (ACIIT) 2 nonandrogeme metabolite of pro
gesterone (Z\CIV} Antimony trichloride does not gne the character
istic color reaction with this steroid

Mscellaneous disorders
17 hetosterond excretion has been studied 1n a great vancty of dis
orders some of which are histed n Tables 23 to 28 Psychotic patients
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TABIL 23
Ercuemion of 17 RETOSTLROWS AND ADIRUGENS

(~omzorurenae Mates)

1" hat terorls Amlrogens
It {Vean] N g /Iy Ttiw 4
Szpleera §oge b0
Latier ts N ornd Yatients | Noramls
tapan 1} Jo 8 §8 {oix06 3 {43k (2
Susple 31 3 88 20
Hebephres i i} 7 94 a3
Unclassified Wi s 28
netassibied fo 2l {TIRQ7| 8408 10
Y 758 | {6 458) i

= “tatdard erter of tresn

TABIF 24
Escneniov oF 17 hezoatesoss

{Praperes seurees)

|

17 hetosteraids
um
et Author s Mean
Resarhs Sex 8® Voer o uthor s SCAN | et
beam) ool g ey \0”{::} u:dxm
123
{Bange) g Aoy
{Range)
Daabetes M 173 a 5 (@0 12 (-2 pa
F oleesi 9. @o 8 (317)
Duabretics M {28} 10 | 899 Lo 0(~-22) 149
o msul Pojeesrt s} g2@e. | 6Ty
1) abehacw alt ¢ Al E 7 INIEeHT] 50
4 sahy Fooiom) b1 u4{89.8) AT
€oatroll § MEF IS o1 a1z 100
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are withm the range of normal (Table 23) whereas uncontrolled
duabetics tend to give values somewhat lower than average (Table
24} as do patients with hepatic curthosis (Table 253) rheumatic dis
case (Table 26) anorexia nervosa (Table 27) hypertension malig
nancy, and paraplegia (Table 28) In almost all instances there 1s an

TABLE 2»
ExcretioN or 17 kerostEroins

(Crrrnowis or LvEr anp HepaTiTis)

Author s Mean
Age Num g /da Normal Adult
Rem ks Sex | (- eorey | BT O (If ; Value Ref
S Cases ange. g /day
(Range)
Cirthosis M 1360 6 | 100822 [I115(8142) 1c0
Mo [26-5.] 6 | 75 21 6(198-20) )18
AO[1960 | 14 [ T2e(46-131) (12 (91-162) {23
M {1465 17 [ 36(00789) {10-20} 74
Laenncc s crrhosis | M| 5764 6 765013 [ 90 163
1 [4548| 2 | 61es 93
Undelermned F |1900| 5 [ 70 9 4(8 6-10 2)
arrhosis
Bibary exrrbo 15 1 [46-0| 8 7 G(51-107) | 87(8693)
Portal cirrhosis 1z (1513 |13 (722 5) 23
Chronie hepatitis 9 l.s (10-19)
Acute hepatitis 20 8 (2-24)
Obstructive jaun v |6 @1
dice
appreciable overlap with normal suby, In chrone debilitating dis

orders the tendency toward relatively low values 1s undoubtedly due
to the nonspecific effect of long contmnued stress uposed by the discase

Table 29 1s a summary of the alterations to be espected m varous
clinical conditions It should be emphasized that a statistical evalua
tion of published data 1s fraught with serious difficulties  Not only
are cases frequently reported m small numbers but a companion series
of normal controls 1s often ’ n size or letely lacking
With the wide vanability i normal values obtamed \uth different
analytical tech it 15 ampossible to establish a I range of
normal Esumatcs of deviation from normal m the table thercfore

are only rough tentative approximations
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IABLE 27

(ANOBFXIA NERVOSA AND MAJNUTRITION)

17 Relosteroids

Ape Author » Vean
Remarks % | (years) | Num Normal Adult
borof| " /day Vahe
(Hange)
Cases & mg /day
(Range)
\norexia ner\osa k 9437 3 477 1 (7-18)
1 |°081| 6 (4 (@7 3 (o-14)
M 1 16 14 7(10 7-20 6)
1 11 6 6(1 +13 ) 87(5 11 4)
1 17-30 a2 |8 (317 13 {(+92)
Malnutrition N 26-70 6 4 (9-8) 12 (7-27)
anorexa Fo|lo-s3] 07 | o (2-11) 8 (+-17)
Anoreaia nervosa F 19-19 2 42 (7-11)

Rel

21
2
18

"7
12
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TABLE 29

LEXCRETION OF ANDROGENS AND 17 RETOSTLROIDS
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Androgens and 17 Ketosteroids in Blood

The most eatensie study of androgen concentration m human blood
15 Torbloms'®* Previously Womack and hoch' had obtamed
prowth of the capon s comb with evtracts cqunalent to 300 to 600 mi
of bulls blood  McCuollagh -nd Osborn * reported that the blood
of normal young men contamcd § 1 U of androgens per $00 mi

Tornblom subjected humwn blood to sulfune aad hydrolysis ol
lawed by the 1ddition of sodum sulftte wnd the eatraction of andro
gens with benzene  The neutral fraction was assiyed m terms of tes
tosterone by direct appheation to the capons comb  Table 30 sum
mamnzes the findings  Nosmal men between the ages of 20 to 29 years

TABLL 30
Anor06ESS 1% Huvan Broon

{ Tornblom 1}
Anl & w1 Blood

N be g testoe n /100
4 € %5 £
Sta BB et B om B bect (R ng )
N 1oe vy 3 16920 3
04 8 2 ax06
1659 3 1e6£034
N [ 10 TEE3SBABY
Costeated o8y [ B wa L
O actomadw  n 845 7 TR0 58T
Poviat bypet phy 5025 16 0 31
Heate 3t o n 2 13
He tem—gp b ba of ! fype 1 83
Hent <34 nes m B} ass gl 2 98
e adrocals mol
Hootw ~bypet shy § (o n oot g 14
ot { udrens!
Mt ~e3 © aces 285 & 4 o ped ® 1o
af 1ob ba
ot ~oay 6l fle 8yt B u
T3t e lw
Yrmut ~adrenais TUpeli t 0 e at 07
vegu
Ad atbss 1l (1afd w kowad at 34
Lean B rmutia
Hypert Tow sase buep b Ed +
H ut oove  nd dr malmem b E e
H o tum—adoen g ) B 03

had concentrations of £69 + 059 ug per 100 ml of blood Signif
cantly & d of and: were found with ncreasmg
nge after 30 The mean value for women was 75 =+ 33 g testoster
one but the varation among wdwiduals was extremely great (04 to
338 pg) Both castrated men and ovancctomized women had low
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values  No sigmficant deviation from normal was apparent m a
small series of hirsute women

Varous methods have been suggested for the determmation
of 17 ketosteroids i peripheral blood 2™ #  Qf these Gardners
method #*¢ 2** though not eatensnely studied seems promismg  Six
to 10 m! of plasma from oaalated or hepanmized venous blood 1s hy
drolyzed with 10 per cent hydrochloric acid and the hydrolyzate
extracted with cther  After chromatography on magnesia silica gel
columns the proper residues are subjected to micro Zimmermann reac
tions  Spectrophotometric curves of the Zimmermann reaction show
a convineing peth at 520 my and an unexplamed maximum at 403 mu
By use of this method a range of 40 to 130 ug of neutral 17 keto
steroids per 100 ml of plasma was obtained m adult men and 25 to
100 pg 1n adult women Four children aged 6 to 13 years suffering
from congemttal adrenal hyperplasia had values rangmg from 80 to
360 ug per 100 ml of plisma  Low or undetectable values were ob
tained m normal children 8 to 5 years of age

B 17 Ketosteroids

The f 17 ketostcroids or more specifically 8 hydroxy g 17 heto
steroids are those stereoisomers i which the hydroxyl group 1t pos:
tion 3 of the molecule 1s on the same side (cis) of the ring as the
methyl group at position 11 (see Chapter 4)  The known g 17 keto
steroids of urine are dehydroepiandrosterone which 1s the prncipal
component (\XIII) and eprandrosterone (XAI) the mmor compo
nent Since the 3 fraction s generally high m adrenal cancer an assay
for 8 17 hetosteroids 15 of dragnostic mportance

Ch lly the g 17k nds are precipitable as a group by
treatment of the unnary extract with digitomn  This procedure re
quires a fauly careful and lardized ch 1 tech n order

to obtan reproducible results In the absence of any one umform
procedure to be followed by nll laboratories it 1s not surprnsing that
vanations of considerable magmitude may be encountered The
method of hydrolysis and extraction of the unne also has a decided
effect on the content of B hetosterowds  Thus dehydroepiandrosterone
(SMIID) may undergo conversion to A% 7 androstadien 17 one (LIIIT)
or 3 chiore 4% androsten 17 one (\XIV) or both durmg acd hydral
If eatraction 15 carnied out with heat at neutral pH the prmeipal

sis
meacl ys tandrostan 68 0l 17 one (XL)  These artifacts are not
B17 Letosteroids do not precipitate with digatonin and the resulting

assay values for the g fraction arc thus c¢rroneously low (Chapter 5)
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The summary of the hieryture given m the fotfowmyg sections must
be taken 15 A mdication of a tiend sather than 1 mcasure of absolute
values  For cluscal application of the digitonim fraconation 1t 15
almost mndatory that 1 hboratory cstablish sts owa senes of normal
rvalues

Normal subjects
Table 81 the g 17 k d vlues which huve peen
reported m normal subjeets  Values range from zero to 18 per cent

TABIL 31
817 hEvovrenosps iy wa% 1 BIVE OF Nonaal Tvosvint sis
ige 17 Retosterords 8 17 Ratosterouds  Refer
f3ean) Kex g, Sedas ) (% af tatal) caces
+7 M+ ¥ podt 13 8 13
12 M 3 F pool 12 8 13
18 B A 4 b poot 39 3 1a
2N ¥ pooled 109 1 13
by 1 T > 3 13
3o 1 9 3 33
+-7 months 1 13 13
pregnaut
43 Y regnant £ 2 23
lo Pool M o 8 lo
21 ki LY A ~53
35 M %1 J 33
Adalt A 138 ¢ 224
Lfult M Wa 8 244
208y lool M 18 1 Eat]
1 88 RV S 14 (\v of 6 cases) Dito22 22
925 S months *0 {6 casex) §* 91
pregnant

N9 M 1s 9 13 {? to 33} 140

72 04 1 9 18 (0 to o7}

*\a change w absolute level throughout pregnancy

and there appears to be no differcuce between the adult and the pre
puberal child males aud females or the pregnant and nonpregnant
state  In all mstances the § 17 hetosterod excretion 15 reported to
amount to less than one Afth of the total wnd verages one teath to
one-twentreth

Recently Btman and Cohen ™ have compared the y1eld of g heto
steroids obtamed after classical acd hydrolysts with the quantity re
corered after pilder treatment  After employment of the hitter proce
dure the B fraction of 1 pooled sample of normal urme compnsed 13
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per cent of the total as contrasted with 45 per cent after routime hy
drolysts  This suggests that values heretofore reported are too low

Adrenocortical fumor
The one condition which 15 usually associated with a strihing altera
tion m the 8 fraction 1s adrenocortical tumor (Table 32) It 1s of

TABLE 37

8 17 REToSTEROIDS IN \DRENAT Corticar Tumons

T tal
17 heto 17 heto R fer
Age Sex  (mg/day) © of T tal R marks s
7 M 10 12 Mlgnnt sxusl snd mt p ucty Fra
42 F 67 19 Malgnent N 1n Id ta 7
3 M 68 8 No ndoc n bn malt s 0
25 r 107 60 P dom nantly Cush ngs 3nd ome
40 T 30 8 P dnooantlyC shng
3 T 800 o Pedm ntlyC tng ynd n
r 100 77 Cl ltypemot [ fed Met t
43 M a4 3 No ndue n ab r alt Mlg 8
1 3 9 Vonks  Maligna t
7 ¥ 7 T Ob ty Hypertr tes  Malgua t
r 11 61 No lf alde pt Mg ¢ 4
19 1 12 38 Node pt n f i
28 I 12 G N d enpt n f
G ] 10 28 Cuhmg 3 d Maly, ant e
3 1 1€0 6 Y isn Malgna t 3
13 r 166 o Vimwth I at £C Lig 3n
d n M lgnat
F 2100 30 Mignnt V 1 a 219
2 F a2 Malgaant Vnl n
3 T 74 Cushng  3ynd N Lgna t 1
Ad 1t T 7 a8 Yim Ca
4 1 0 0 Yoinoad 1 b Uy tenan 219
o M 19 Pre s le L1t Adn
be &
4 T 136 1 C1og snl Mig t 40
1 T v Voln Malg bt 1
s 1 et (ot M1z ot 1w
*prent f1  diydoer 1t wolat |

course m such cases that extremely high values for the total 17 keto
steroid excretion are encountered  The eley whon 15 due m large part
to the presence of excessie unounts of g compounds such as dehy dro
epiandrosterone (XAIII) The magmtude of the g fraction varnes
from zero to 79 per cent and averages 45 per cent Of the twenty
five cases which are tabulated only four are defimtely in the range of
normal (less than 20 per cent) Two of these who were cluldren
studied 1 our own laboratory ! had a bemign tumor A third was
f Cushings syndrome reported by Repler and Mason °

A case of
d m the table were suffering, from a mahgnant

\ost of the cses Jiste
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type of timor but m many istances no statement as to the nature of
the tumor has been included m the ongmal case report  Conclusions
therefor. canngt at present be drawn concerming the relation of
welsgnaney and bemgnaney to the eacretory lend of Alus fraction
The data to date do not diselose wy difference 1 exeretton between
the tumors 1ssoctated with sinhsm and those which result iy Cushng s
syndrome

Adrenal hyperplosia

The chmeal mamfestations of adrenocortical iy perplasta e often
sdentical with those of tmwor 1ad the total 17 Ketosterasd exeretion
Ikewsse 1s substantially elovated wm urdism due to either leston The
B 17 hetosterowds on the other hand e erther normal or only shghtly
clevated in cases of hyperplasia {Table 33} The range 1n the twenty
nmne histed cases 1s from zero to 24 per cent and there 15 ouly onc

PABLEF 33
£ WerostEr sy v AorbN el Cortican HypEmiLwia
Ty
T Brest R
A e Cridy € Tueah LIEY "
[LO 1 1 1 leweutd g die o
2 13 o Tonal peeud ) e g2 odstis
7 F i i}t € lng 3 d
2 S 3 Cuh g 3 &
A 0 N Custi ¢ m &
27 ¥ 7 N denpt » S s 3
5 1 o N desnpt on [ s
8 M 7 < Sesu Frecos ty 15
7 0 2 ) »
2 T /7 a3 $ ol
% b 3 el
nBnu o 4 oo wsed g ot
Y 3 Fevoc uosesd Ly m o}
wmpts bype plsta
N A P ecsmomsecd | rn 1 n
+ 0w 8 w rox d tromt e '
mrt byperiu
A o u P otoc unse d w1
2 M A Preo w4 b
5% 12 18 Bard
£ 17 a Vrlem feew o bpe gl
[ e ® Mol Pea mot ehyve plasa
s F 1 o b
o 13 2 Yrdsa b6 Bt bype bl
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mstance of a value i excess of 20 per cent  The over all mean 15 9
per cent which 1s essentially 1dentical with that of the normal sertes
Thus 1t 1s evident that an assay of thus fraction may be of distinct help
to the chmcian mn the differentintion of adrenocortical tumor from
hyperplasia

Miscellaneous conditions
The data compiled 1n Table 34 show no clear indication of a devia
tion from normal i the vanous disorders which are listed  Callow

TABIF 34
B Rr1osTRROWS 1IN MisCELLANLOUS CONDITIONS
Tl
17 heto 8} cto Rt
Ag Se Cm/day C ftab Re ah e
4 M 23 S oplogre ty 1 batly n 13
adrena) d sease
43 i 1 7 Cush gs yndo N ¢ ¢ 3
[ 1 n 1 Cub gs 3nd me N tu
[} 1 5 2 I lyeyste o na Adee alan7 219
mal to p lpato Paeude-
b rmept oditum
33 62 1 66 28 € rofbeat 3
0 6 A 13 04 Ca rof b ostate
o6 80 A 7 (4 10) 701 Can rofyrotate gk ut nafte %0
trato 5 -1)7 8 se
163 Mgk ] 03t o C eyt
0 ¥ 32 Ioly 3t o 19
6 ¥ 7 1 Ml g de 1o v of 30
n
45 A 1 o I 13 mes L rene™Mw 219
Bedl ynd
2 M 6 9 Addis n dse e
2 40 ¥ 11446 1 Addison  d sease
213 %S 1875 00 Enut d w

and Callow % obtamned a lugher proportion of dehydroepiandrosterone
(\AIIL) m the unine of 1 eunuch than 1n pooled normal male urme

3 y of 317k oid excretion

The g 17 hetosteroids normally constitute less than 20 per cent of
the total neutral 17 ketosteraid fraction and there are na demonstrable
deviations duc to age sex or pregnancy The only chinical disorder
which s associated with abnormal values 1s adrenocortical tumor
which usually but not always is accompanicd by a substantial rise

Indiwidual 17 Ketosteroids of Urinary Extracts

A humted number of humn urmry extracts have buen studied by
the mcthod of Rubm et bt for the quantitation of mdividunl 17 keto
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steroids  These values are presented as an example of an analytical
method which shows promise for the study of steroid metabohsm 1
health and disease This approach coupled with a growing knowledge
of sterord mterconversion and degradation will lead the way to a
better understanding of the functional status of those organs which
produce the steroid hormones

In normal adult men and women androsterone {X%V) and etiocho
lan 3z ol 17 one (XXII) are present n the lughest concentration and
m a ratio of approximately 1 1 {Table 35) These metabohtes anse
prumarily from A% androstene 3 17 dione (L\I) and dehydroepiandros
terone (AXIII) dernved from the adrenal cortex in both men and
women and from testosterone (VIII) denved from the testis m men
17 Hydroxyprogesterone (LIX) and 17 hydroxy 11 desoxycorticoster
one (CXVII) of the adrenal cortex contribute a munor portion of
etiocholan 3z ol 17 one (XXI1) and a still smaller amount of andros
terone (AAV) to the unine 2*

The 11 oxygenated 17 Letosteroids  dernved from adrenil com
pounds arc present w a lower concentration than 1s true for the
11 desoxy 17 hetosterords  Approxumately 2 mg per day are excreted
m both men and women of the lower age group Those of the etio
cholane series are probably contributed mainly by hydrocortisone
(Cx\V) and those of the androstane type mamly by adrenosterone
{LX) and A% androsten 118 0l-3 17 dione (CXXIV) °*

The patients with adrenal cancer have only a modest increase m
11 oxygenated 17 ketosteronds whereas those with hyperplasia show 2
sharp mcrcment 1 these compounds particularly the 11 oxygenated
dernatives of the androstane type which anse pnmanly from adrenos
tarone (1V) or A% androsten 118 ol 317 dione (CYNIV)

References

Greulih W W R I Dorfman H R Catchpole C I Solomon and C S
Culotta Somatc and Endocnne Studics of Puberal and Adolescent Boys
Washington National Research Counal 1842
Dorfman R I W W Greulich and C I Sol»mon Endocrinoligy 21 741
1937
Oesting R B and B Wehster Endocrinology 22 312 1938
apller S and H L Mason J Chin Endocnnol 5220 1945
Nithanson I I' L E Towne and ] € Aub Endocninolrgy 28 851 1941
Dorfman B 1 and W W Greulich Unpublished
fochakuan € D Endocnnology 21 60 1937
Callagher T F D H Pueron R I Dofman A T Renyon and F €
foch J Chn Inuer 16695 1937

H Borchart wnd I' Laguenr Biochem J 31500 1937

12

L NT

Dingemanse E

©



37
18
33
40

43
4

46

EXCRETION OF ANDROGENS AND 17 KETOSTEROIDS 443

Callow N I R A Callow € W Emunens and § W Stroud J Ende
cnnal 178 19.9

Engstrom W W and 3 L Mascn J Chn Endocnnol 4 517 1944
Frazer R W A I Forbes A Albnght 5 Sullowstch and E © Roiden
stun 3 Cliy Fudoermel 1234 1941

Talbot N B A M Batkr and E A \eclachbn SNew Eng 7 Med
233 369 1940

Humen E H Ugesknft Lacger 99 667 1937

Seott W M and € Vermevlen 3 Chn ndocrnnel 2 450 1942
Baumann E J and N Metzger Fadocrinology 27 563 1340

Dotfman B 1 and R A dhpls Unpublshed

Hamblen E C W L Cwpler and \U Baptut 7 Chn Endocnrd 1777
1841

Forbes A P b C Donaldson B € Hedenstum Jrooand F Albnght 7
Chn Frdocondd 7 .64 1947

Hamburger € R Mahorsen and ] Pederson Acda Pharmacal { Denmark)
1129 1945

Vennng £ 1 and J S L Brwne J Chn Fndocnmol 779 1947
Salter W T € Kathin and F £ Humm Am J Med Scf 20331 1947
hepler E J R © Sprague O T Claget M H Power B L Mason
and 1 M Rogurs J Chn Eadocrinol 8 499 1948

Fredgood 1 B and H L Whidden Endocnnology 27 238 1940

Cillow N H R A Callow and C W Emmens 7 Endocnnol 2838 1940
Hamblen £ € B A Ross W h Cupler M Bapust and € Ashley
Endocrinology 2> 431 1933

Sumpson $ L P dFremen and A Macheth Endocrnology 20 363 1936
hochalan € D Endecnnology 21 60 1937

hemyon A T T F Gallagher D H Peteron R I Dodfinan and F
Roch J Cln Intest 16705 1937

Hamulton ] B R 1 Dorfman and G Bubert 7 Lab Chn Med 27 917
1042

AeCullagh E P F Am Ved Assoc 1121037 1939

Hausen E H Endocrology 21 9 1938

Mason B L and E J hepler J Biol Chem 160 255 1945

Wasren ¥ L Concer Rescarch 549 1943

Crooke A C and R A Callow Quart J Med 32233 1339

Venmng E B M M Heffman and § S L Browne ! Biod Chem 146
369 194,

Callow R X nd & C Cra ke Lancet 246 484 1944

Patterson § I M MePhee md A W Creenwood Brae Ml S 135 1042
Nathanson ¥ T and § © Aub § Chy Endoc mol 3321 1949

Engstrom W W H L Mason and E | Repler J Chn Endocrnol 4 15.
1944

Darfmen R I and S L Gargd! Unpublished

Talbot N B A M Butler and R A Berman J Che Incest 21 559 1942
Jader } W J Clin Endocnnol § 564 1848

Hirschmann 3 7 Biol Chem 150 063 1943

Andesson A A M Haw and } Patterson J Path Bact 55341 1945

Vamey R F A T Renyon s0d F € hoch 7 Chn Eadocnmol 2137
1942



444

48
49
50
51
52
53
54

55

5

&

57

58
59
60
61
62

63
64

66
67
68

69
70

71

ANDROGENS

Burrows H J W Cook E M F Roc and F L Warren Biochem
31950 1937

Dorfman R I H M Wilson and J P Peters Endocnnology 27 1 1940
Lukens F D W and H D Palmer Endocrinology 26 941 1940
Wemer S C J Chn Incest 2021 1941

Kepler E J and H L Mason J Chin Endocrinol 7 543 1947

Johnson H T and R M Neshit Surgery 21 184 1947

Bamett ] A A Henly and C J O R Momns Biochem J 0445 1946
Bamnett J A A Henly C J O R Momns and F L Warren Brochem 7
40778 1946

holf W J and T k B Rampen Belg Tuydschnft toor Geneeshunde
2602 19046 (Excerpta Medica (Section III) 1249 1947)

Burrows B N F and W G Wylhe Proc Roy Soc Med (London)
40 154 1946

Callow N H R Kk Callon and C W Emmens Biochem J 321312
1938

Holtorff A F and F C koch J Biol Chem 135377 1940

Dotfman R 1 and D R McCulligh Unpublished

Busquet H Compt rend soc bl 97 1463 1927

Busquet H Compt read soc biol 99 1655 1928

Womack E B and F C Roch Proc Sec Intern Congr Sex Reseurch
329 1930

koch F C Ann Internal Med 11297 1937

McCullagh E P D R McCullagh and N F Hichens Endocnnology
17 49 1933

5 Hamblen E C W K Cuyler and M Baptst J Cln Endocrinol 1763

1941

Glass S J and H C Bergman Endocrinology 23 623 1938

Albnght F P H Smuth and R Fraser Am J Med Sci 204 625 1942
Schnexder R W and E P McCullagh Clereland Chnic Quart 10 312
1943

Walkins L and W Flesschmann 7 Chn Endocrinol 4357 1944

del Castillo E B F A de la Blaze and J Argonz J Chn Endocrinol
7385 1947

Hamblen E € W K Cwler and M Baptist J Chin Endocninol 1774
1941

Lapply T € and R A Shipley Am J Path 21921 1945

Nathanson I T R B Miller L E Towne wd ] C Aub Endocrmology
28 666 1941

Pincus G Recent Pronr Hormone Rescarch 1123 1947

tWooster H J Chn Endocrinol 3 483 1943

PBachman C D LeeMey and B Winter J Chin Endocrnol 1142 1941
Hamblen E € W K Cwler and M Bapust Endocrinology 27 16 1940
Wermer § C J Clin Endocrincl 1951 1941

Selye H J Chn Endocrinol 6117 1946

Albnght F Harvey Lectures 38 123 1943

Shpley B A R 1 Dorfman E Buchwald and L Ross J Chin st
25 673 1946

Wel P and J § L Browne Scicnce 90 415 1939



B3

8

b5

102
w03
104

08
W7

108

0%
1
B33

nz
g
114

115
118
7

e
g
1.6

EXCRETION OF ANDROGENS AND 17 KETOSTEROIDS 445

Talbot 1 B F Albnght A H Sadizman & 5 Zypmuntowsz and B
Wixom § Chn Endocrmol 7 331 1947

tandas R Lk Reowlon D Auderon M B Brost ad A T henyon
§ Ghn kodecnnol 8133 1938

Hambln L € wd W A Copdr 3 m Ml Ynwoc 11338 1039
Talbot N B A M Bathr B A Bomin I M Hodrguez and B 4
Mattachlan Am 7 Discoses Children 65 36¢ 1843

Ghlass § J 1 ] Devel and € A Wnght Enducnnclogy 26 590 1940
Neustadt R and A Syesson bn 1 Peychier 97 5MF 1940

Blach Lils and R 1 Dorfman Unpublished

Scott % W and C Vermewsks [ Cha Endocrinel 2430 19043
Venmng § 4 Endocrwolony 39 .03 1946

Sumpwon § L and € & Joll Endocrinology 22 553 1938

Davison B A P houts and W € hozell J Clin Endocrnol 7.01 1947
Moore A ML Mhller and A MeCletln 2 Ural $4727 1840
Truger M J A Rosenbsantz, and B & lownsten Am J Mod Sl 208
QE2 1944

Douglass N\t Am F Qbstet Cynecol 53 190 BT

Poderion Jurgen J§ Cln &ndoermol 7 115 1947

Luft R Acta Med Scand (Suppl ) 149 1 1914

Westman A Acts Obstet Gynecol Secand 19 433 1999

Pedessen § Acta Obstet Cynecol Scand 22381 1943

Bergman B J Pediat 31 142 3947

Broster L R and | Pattersen Brt VMed § 1781 1948

Armmstreng © N and § Senpson Bt Wed 7 [7S2 1948

Searle W NN Hunes and § K Baker 1 Obstct Gynaecol Brit Empire
55 135 1948

Ergel, L L. R I Dafmwe and A R ahalunel J Cln Endocnnol
13903 195%

Honulten H B oand § B Hamulten 7 Clm End crmmel 8 433 1948
Sater W T F D Humm and ™ J Owstading J Cha Endocrmnel 8 295
1848

Siter E ¥ O O Acheben and A hos Proc Soc Expd ol ed
57 .88 1818

Wi U ] Svow and $ PBrodbory Areh Dermatel Syplulal 39 200 1989
Lewn L § Cln Endocon! 8457 1948

McCullagh E P R W Schinader W Bowmen and M B Suuth 7 Cha
Endocrinel 8275 1948

Chow B ¥ and H Wu Cliese 7 Physiol 11 4.9 1937

Coew €% and C W Wang Clunese ! Physol 34151 1939

del Cutllo E B A Tmbyero ¥ A de b Balge J Chs Endocrinol
7493 1937

Werrer 8 € 7 Chn Incest 22395 1943

Heller A L and R A Shipley 2 Che Endocanal 11 935 1051
Hamburger C Acta Endocricl 119 1948

Bscanulls B F Awn Internal Med 30249 1949

Luft B Acta Med Scand 115277 1843

Salter W T R L Cohen and T § Sappwgton J Che Fndocrinol 852
1948



446

121
122
123
124
125

126
127
128
129
130

13

=2

132
133

134
135

136
187
138
139
140
141
142
143
144
145
146

14

k<]

14

3

149
150

151
152
153
154
155
156
157
158

159

ANDROGENS

Sevninghaus F ] and ] Chornyak Psychosomat Med 7302 1945

Han A \[ Arch Dusease Childhood 22 152 1947

Dorfman R I and ] Gross Unpublished 1955

Nathanson I T J Chn Endocnnol 28311 1942

Rlnefelter H F E C Refenstein and F Albnght J Clin Endacrinol

2615 1942

Ross M and R 1 Doifman Cancer Rescarch 152 1941

Huggns C and W W Scott Ann Surg 1221031 1945

Butt W R A A Henly and C J O R Morns Biochem J 42 447 1948
dbl P Acta End lowca 1107 1948

Dmgemanse E and E Laqueur Nederland Tydschr Geneesh 83 8582

1939

Huts 1t Veld L G and E Dingemanse Acta Breua Neerl Physwol

Pharmacol Microbiol 169 1948

Robmson A M Brz J Cancer 21 1947

Cervino J M J M Mamiwo E Pollak and A Proto Medicing 7 468

1947

Tornblom N Actg Med Scand (Suppl) 170 10 1946

Womack E B and F C hoch Proc Soc Intern Congr Sex Research

329 1930

McCullagh D R and W O Oshorn J Biol Chem 126299 1938

koch F C Harvey Lectures Ser 33 205 1937-1938

Dean A L H Q Woodard and G F Twombly Surgery 16 169 194

Motel E J J Aatl Cancer Inst 9277 1949

Twombly G H Am I Obstet Gynccol 51832 1946

Levin L, J Chn Endocnncl 8 487 1948

Cohen § L Proe Soc Exptl Biol Med 70391 1949

Lawrence C H and N T Waerthessen Endocrimology 27 755 1940

Mason H L and W W FEngstrom Physiol Reo 30338 1950

Heanques O B and & B Hennques Mem st Butantan 19 11 1946

Remgsberg & S Panon wd T H McCwack J Chn Endocninol 9426

1949

Drekter 1 J § Peurwn E Bartczah T H McGw ik 7 Clin Endocrinol

7795 1947

McHenry E W E M Semmons R Jcarve wd E G Meyer Cancer

Rescarch 7 534 1947

Thom G W The Diagnosts and Treatment of Adrenal Insufficrency Charles

€ Thomas Sprningfield Il 1949

Salter W T F D llumm M J Oesterling J Clin Endacrnol 8295

1948

Tompsett S L and E Oestler Glasgow Med 7 29 133 1948

Tompsett § L and B Oestler Glasow Med J 27 281 1946

Vennng E H and V E kazmin Endocrmology o9 181 1946

Geress F and G F Rubtno Arch soy med 763 1951

Walters W and R C Sprague Aun Surg 129 677 1949

Bt WR A S Masm 10d C J O R Momns Lancet 259 594 190

Cemtis V E and T P Bronstum J Am Med Anoc 119704 1942

Greeoblat B B R I Chancy and S L Cluk Am Surgeon 17 760

;?)i:no Al wd F Lelosw Polichnico 1 (Rome) Se. prat 5C 1250 1949



160

1681
162

184
165
168
567

169

1954

177
178
178
156

18
182
183
184
185

188
158
189
190
191
51
193

194
185

EXCRETION OF ANDROGENS AND 17 KETDSTEROIDS 447

Shadabsharapps b N Q Callowsy R H hsle and B W hecton J
Cha Endocrnod 11 1363 1851

Sachs B A and D Spire J Chn Endocrnol 11 878 1951

DePana L N 1 Lobo A M DuSitha J Chn Endoeripol 11330
191

Bongnzoms A M and W ¥ Essenmenger J Chn Ewdocrinof {1 152
1952

Tompeett L 7 Clin Endocnnel 1161 1951

fmsell L W und H Lowser § Cha Endocrmod 12 50 1952

Lanch 1 1 Am Med Assoc 144921 1920

Japle M O Crepy and @ Judas 86l s chem fof 25301 1943
Newhowrm & 1 sulsse med 81 933 1851

Barsantia J € | M Mo and B Polld Anales focullad de med 36 41
1951

Mylee § Acta Endorrmol 10233 1953

Wilins L L ¥ Gudner | ¥ Cngler § H Sivenman and C ] Migeon
1 Cha Endocnnol 12 257 1903

Schuedes B W R A \an Ommer and 8 O Hoert J Chn Endocrinol
12 423 1953

Cost. C 2 R E Grss B H Lunding and A S Zygmuntonice, 7 Chn
Eadoerinol 12725 1952

Fischer R f and C L Riley J Chn Endocrmol 13890 1952

Viale L wd € Rusazzom Aschn “E Mareghano™ potol ¢ chin med
§943 1950

Vale L ¥V Camesccchy £ Linverate nd € Ravazzom Archwe “E Mare
ghana” potol & clin med 4795 1949

Robbie W A and R B Gibson J Clin Endocnno! 3 .00 1943

Spasite M and C Peloun B Polichnics 58 1483 1949

Sposits M and € Pedosio La medicna itermasionsle p

Qﬁkiberg AMB A F Mamcl and PV Snuth ] Clm Endacnm)l
711 147

Rawes A E and L T Bwara Semanz med 1856 1047

Rolf & § and K B Thook J Chn Endocrnal 19970 1950

Han A M 7 Cha Endecnnal 91349 1949

huk, ® 7 Gerontol 434 1949

Venning £ H L G johnson and B Ruse Edutor ] R Mote Chnical
ACTH p 49 Vol 2 Bhliston Co Phihdelphia 1803

Gardner L 1 and C 3 Migeon J Clin Endocrnel 131117 1902
Relley ¥ © B S Ely and B. B Rade J Chn Endocrimal 12 1140 1952
Ham A M Ciba Foundatun Colloguia on Endocnnology Vol 1 p 198
¥ and & Churchll Lid  London 1953

Hosns B G and C Faoias Pygchosomar Ved 11 102 1949

Mittdman A& L ¥ RomanoR G Puus and L Hosgland 2 Cha Fn
dogrinal 12 831 195,

Picus G Pychosomae Med (22,5 1950

%oets P J Chn Endocriaol 9795 1949

Desmans M H L dar R eumatic Disewses 8 286 1949
Ceresa ¥ ound G F Robwno Mineria med 401 1949
Sprechles M Acta Endocrmol 5 101 19%0



446

121
122
123
124
125

1268
127
128
129
130

13

=1

132
133

134
135

138
137
138
139
140
141
142
143
144
145
146

14

3

&

14

149

15

=

151
152
153

153
156
157
138

15¢

<

ANDROGENS

Sevninghaus E J and J Chomnyak Psychosomat Med 7302 1913

Han A M Arch Discase Childhood 22 152 1947

Dorfman R [ and J Gross Unpublished 1955

Mathanson I T 7 Chn Endocnnol 2311 1942

Khnefelter H ¥ E C Redensten and F Albnght J Chin Endocnnol

2615 1942

Ross M and R I Dorfman Cancer Research 152 1941

Huggins C and W W Scott Ann Surg, 1221031 1945

Butt W R A A Henly and C J O R Morns Brochem J 42 447 1948
bl P Acta End loica 1107 1948

Dmngemanse E and E Laquenr Nederland Tydschr Gencesk 83 3282

1939

Hus mt Veld L G and E Dingemanse Acta Breua Need Ehysiol

Pharmacol Microbiol 169 1948

Robmson A M Bnt J Cancer 21 1947

Cernmo J M J M Manaro E Pollak and A Proto Medicina 7 468

1947

Torublom N Acta Med Scand (Suppl) 170 10 1946

Womack E B and F C hoch Proc Soc Intern Congr Sex Research

329 1930

AcCullagh D B and W O Osborn J Bial Chem 126 209 1938

hoch F C Harvey Lectures Ser 33 200 1937-1938

Dean A L H Q VWoodard wnd G F Twombly Surgery 16 169 1944

Mortelt E J J ANatl Concer Inst 9277 1949

Twombly G H Am J Obstet Gynecol 51832 1948

Lesin L J Chn Endocrinol 8 487 1948

Cohen § L Proc Soc Exptl Biol Med 70391 1949

Lawrence C H and N T Werthesseu Endocrinology 27 755 1940

Mason H L and W W Engstrom Physol Beo 30336 1930

Hennques O B and S B Hennques Mem st Butantan 19 11 1946

Remgsberg S § Paarson and T H McGavach J Chn Endocrinol 9 426

1949

Drckter 1 J S Pearson E Bartczah T H McGavach 7 Chn Endocnnol

7795 1947

McHeny E W E M Semmons R Pearse ind E G Meyer Cancer

Rescarch 7 534 1947

Thom G W The Diagnosis and Treatment of Adrenal Insufficriency Chatles

C Thomas Sprngfield 11 1949

Salter W T F D Humm M J Octerlng J Clin Endocnnol 8 295

1948

Tompsctt S L and k. Oestler Glasgow Med § 29 133 1948

Tompsett S L and E Qestlr Glasgow Med 1 27 281 1946

Venmng E 1l and V E Razmm Endocnnology 9 131 1948

Coresa F and G F Rubmo Arch su med 763 1951

Walters W and R G Sprague Ann Surg 129677 1949

Butt W R A § Mason and € J O R Moms Lancct 259 894 1920

Gomus V E apd I1 Bronstun J dm Med Assoc 119704 1942

Groenblatt B B R I Chaney and § L Clark Am Surgeon 17760

;iiinu \{ and E Pidoso Pclichnico I (Rome) Se. prat 56 1250 1949




Teferenee 205 Pdssim

1 B Am oy [¢/ (.ynecul 62 369 1951
Obsy, Cyncco 60 933 1950
and | g dm 4 Obstey Cynccal 52814 1946
7

\lanmng J Chp Emloclmol 9774 1949

T
1 and 1, Formap Brt g 4 1560 19,1
e Wy 37

JE Ihmard and Lang(urd Ferr and Sp, 449 1953
Iy Colg d A

hart an Rnow jtoy, 7 Cip Invegy

L% and y H \Odme I cly Endocnna[ 1072 1959



448
196

197
198
199

201
202

203

204
205
2068

207
208

ANDROGENS

Bors E E T Engle R C Rosenquist and V H Hollger J Chn Endo
ennol 10 381 1950

Allen W M S ] Hayward and A Pinto J Chn Endocrinol 1054 190
Melcow M M and G F Calull J Chin Endocrsnol 1024 1950
Sanfiippo G Qual Cha Ost ¢ Ginccologica 7 369 1952

Bauer ] and J harl Z ges exptl Med 118425 1952

Kinnunen O and M Rauppmen Acta Endocrmol 8380 1951
Ratera M and R Belloth Inform med (Genoa) 51 1951

Waugh D E H Venning and D McEachern J Chn Endocrinol 9 486
1949

Dorfman R 1 J Chn Endocninol 14 318 1954

Forbes A P and F Albnght J Chn Endocrinol 11926 1951
Cooper I § E H Rynewson C § MacCarty and M H Power J Clin
Endocrinol 10 858 1950

Statland H and J Lerman J Chn Endocrinol 10 1401 1950

Bissell G W H P Longstreth and F M Gilbert Proc Soc Exptl Buol
Med 72584 1949

Gardner L 1 ] F Cngler and C J Migeon Proc Soc Exptl Biol Med
78 460 1951

Wolfson W Q etal J Chn Endocnnol 9 497 1949

Bitman ] and 8§ L Cohen J Biol Chem 179 455 1949 191 3851 1921
Cope O I T Nathwson G M Rourle and H Wilson Ann Surg 117
937 1943

Rununen O Acts Endocninol 8 385 1951

Leventhal M L and M R Cohen Am J Obstet Gynecol 611034 1951
Culiner A and S Shippel J Obstet Gynaccol Brit Empire 56 439 1949
Wachs C § and L L Weber Am J Obsiet Gynecol 61212 1951
Rnudson A G J Pediat 39 408 1951

Newns G 1 Bnt J Surg 39379 1952

Miller A M and R I Dorfman Unpubhshed

Rhepler E J and H L Muwon J Cha Endocninol 7 543 1947

Rubin B L R I Dorfman and G Pincus Rec Progress Hormone Res
9213 195¢

Dorfman R I Rec Progress Hormone Res 95 1954

Dobrner K S Lieberman and C P Rhoads J Bil! Chem 172241
1948

Talbot N B A M Butler and E MacLachlan J Biol Chem 132595
1940

Dobrmer k' E Gordon C P Rhoads § Licherman and L F Freser
Science 95 2473 1952

Hirchmum H nd F B Hirschmann 7 Biol Chem 1677 1947
Dingemanse E L G Huis it Veld and B M Frat J Chn Endocnnol
6535 1946

Jobnson H T and R M Neshit Surgery 21 184 1947

Crooke A C snd B k Callew Quart J Med 32233 1939

Callow N H and R K Callow Biochem J 34276 1910

Wikson H J R Lovelace and | D Hardy Ann Surg 141 175 1955
Peterson R E § Cuerra and V. M Sborov J Lab Clin Med 4358
1954



aocrnol 1o
234 \hCthgh Crence Passum
23; m G and § Forshap, Teren, 205 Passyy
236 Willans eren, 5 Passiy,
237 Chyte A G 0bmson and g A Don.ahu( s I'u[m/nc.r 3429
8 ung Teference 205 pq, St
2 C Pergry Feferengy o5 Passi
23 Brerglung J ang Ygrson gy, Ved Seung 130 544 I94g
240 arsons Yy, m[(rznmi’ 5 pas Z
241 Uerman g Teerence 205 Passun
242 Luetscher J Teltrence oy Passin
243 Ilamblcn E Crince 90, bassuy

248 Gardne, L Proc go0 Eapr) g Veq 53 25) 1953
~d7 Wes, o b H 1y, H Brown and |, Samucls S gy
51

248 Uazerp C and ¢ \:Aleml Ce Pt reng 300 fyor 16 471 195,
r % Lp, ocnng, 13941 1953
My erson A und g Meustydy Entlacmwh 4257 1939
45 333 1949

253 Laun.‘nce Gy The Effecy of Totq) Bedy Radiepyy,, on I~ Acla&f(‘lmd:
in Dogg Repory 22 Navy] Medieyy msurch Instityge B thesd, A June
t N\ g7 03!

255 Torda ¢ and If Wolff Cln Inest g9 853 1943
2 Tyler Dy W Marx nd j Cooqun Lroc Soc Expry Buwl Veq 62 35
6

<7 Hamyjgon IB y B Hamulyy, ad ¢ g Mestler 4 Cln Endoerpgy

62 672
260 Rlley Cy, and ¢ py \lurphy Am g Obster Cyne, ! 62 369 195
261 Fl.mngry ) L g Obster Cynecal 60 923 1950
262 Jones GCs adpf g Evereqe dn g Obstes Cl/nccal 52614 1948
Berson L 218 1pgy

g
264 Winsaye, oy and j o fannin, Chn Endocryy,y 9774 1949
b Med 1 560 1951
1949

27 Suomm(- W B im Obster Cynecor 55 1060 1948
4 7 1951

0
<69 Jones GEg J Hml:nd and 3y Langford Fert and Step 449 1953
ant y g old g Aq Kaow Jtop J Chn Integ



450
272

273

274

ANDROGENS

Siherman S H C Migeon E Rosenbery and L Wilkins  Pediatrics
10 426 1952

Dohan F C E M Richardson I W Bluemle and P Gyorgy J Cin
Invest 3I 481 1952

Rupp J A Cantarow A E Rakoff and N E Paschhis J Chn Endo
crinol 11 688 1951

Sechel H P G W Scott and E P Benditt Am J Discases Children
78 484 1949

Pincus G Unpublished data



A

PPE, DI
%

ques a

nd Structyrg I Fo
omPOUnds

rmUIQe



ANDROGENS

452

ougusaadony

suejopOY

sumsopuy

(omuy uouo)) omeN onTmaISig

ampnng

I

aquny
pnodmogy



1 Tegnane

CH,
CH,

n

£
&
z
o
©
]
n
g
g
F=
£
o<
5
m
o
k1

0
[}
2z

5

S
g

@

&

o

oy, N-3aof

I'slr:me

Ho



|o-og umsoapuy T

(511013150153}) 2U0-g [o-gLT W3] OIpUY T

ANDROGENS

1o-g'g uTsoIpuy

{Muwy, uomTO)) aweN] oETANs ig

454

on
AN

0

HO ni
" on

m

sananag soquinyy
punoduwo)y



H

ox
oJo
iy
Ox
O=p
ug

oK

Iy



ANDROGENS

456

0—0—0fH
07

BL}20-g, [0 GLI Fg FudsOI UY ¢ HO w
0—0—0%H
[5}
{21L1308 duosdtsozpueIdaoIp op) P
21E126-5-90-4T [0 5 UR}SOIPUY (T o~ T
OH
£HD
HS0—SCH0)—0—H
ey ol
[0INSIAOY) HO B11AN
soqumn
(JWEN UOTWO )) 2WEN] JFEWSAG unpnng - Moaswu



457

NAMES AND STRUCTURAL FORMULAE OF COMPQUNDS

H
\O
00
PN 02U MoIp EYIYRY L 3 10+ Jo~g umsosy uy o
OH
@Dﬁ
ANCZUM L] [oIp gL f5-uansoIpuy v o
— 3]
WMQ O'H

CL.
o

N7 3 L] ARG [0 P-FLT FE-ouasoIpuy ¥

T

FANE

FEAN



ANDROGENS

458

(oadts0rpure 1 antew
UMW o auotay ospunida) Juo-_t [o-gig e} oxpuy

1P £11 fe-2ur) oIpauaagy L1

{au0303503591] A1 {139)
U0-g Jo-g21 U 0apueT v Uiy LT

(amEy, vowmoy) ey, IrEmsiS

HO=D

amjonig

N\

~y

AN

AVAY

saquny
punodmary



459

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

2U0-_ [ US|0I] U ¢¥-010] [} £if

(311033} oapuvoap{yap duorNsoIpURaIp {ifaf suwLy
auosapsospuLOSIOrp (PP saULBIL UMY
Pp> atosysospuridi0ap i p) FO-LT [o-gG BIOIUY &

(2 oo ¥ pona)2iozploBEu o] 1

D
v
o AN
oH
-~
o 113NN
" OH
o 1NN



ANDROGENS

460

A
£HO.
NS0~ 1Y) —~1
auouarsafon 5 FHY b HESN
" on
£HD,
:Volnmmelul:
oo I
losaysaporpop {qry 2t} JAANN
" on
2
a0 41 1o og puy o n
soquiny,
(omey wotmaoyy) dmey, dnyrmals e snponayg Pt



461

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

fosa (¢ posg

(2191908 0U0I2}S0)] HE) ATIE AL [0-OF HIBOIFUY

aynotior 18 o PoapS iy

OH
£
HO.
H=0—*CH0)~0—H
t119” |
k4] ASNN
H
0—-0—~0%H
o?
o AVARN
H
0—0—2H
o7
£H,
=Wol€=8\o|=
2% o s



ANDROGENS

462

uo-L1 fo g Mijoyacyy g

[os01s01dond

e cado y

(an1EN] NOMIEOY) APy, SHTWIs by

i1

OH
7
o {IAAAN
H on
HO,
=Wul§§lol=
1
HO' ek
HO 13NN
¥ OH
*HO,
H0—*CH)—0—n
o ]
*H) JASUN
g Jaquumy,

punoduio’



oy

(22045,
(2 7:5.5.:.3: Nl 10 pogyy

ST

g EIRoupy

I

on

0= o
" o

oF //o
" on

o= o

LEACRY

Ny

ey



ANDROGENS

464

\OIP-gL1 Pg umisorpuy

auown 41 11 g-auwjsorpuy

(Puojourjoqoon3xoapy g17)
suo-L [orp-gL T P duroyoony

(omen nommosy) amey orjewaisig

HO

\

A

o

OH

amjanng

OH

\\O

OH

XIX\,

JHEN S QN

A

aqumy
punodmoy



485

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

2u0-g [0-v41 N wOIpATOWON] (T HO JLEAN

ot

HO

oW FL1 P91 Fgoualsospuy (¢ HO I

HO

AY

Su0-L [0~Fp uBISOIPUY t ) ™



avonsg

jorsy

ANDROGENS

2u0-03 [01p-vLT P5-udndald (¥

(eaey mommoy) Surey] orpewls iy

466

HO

N

HO

HO
o=
°H

0

)

ampnng

OH

AVAN

ATIN

HITN

squny
punodmogy



467

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

0--0—0%H
O\
HO
2T12000u0T-g o} L1 PYI Hg-uD] 0IPUY (¥ HO I
oH
HOOD
Prov omanqonyo-y {0ipi1Ig ¢ HO0D T
H o
\
100D
HOOY 75N

PIOT 0 UBL[ A[B0N9039Y 6



ANDROGENS

468

SO-L1 [0Tp-{(0)2L1 §5 SUNSOIPUTOWOY- o7 [ATIaTy, VLT

(lovpenss-n suren po) g1 [oPensT

[O1P-gLL gg-2umsoIpuy T
(emeN wowmwmogy) smuN dnrmalsly

H

=l

HO
amynng

Taquump
punodutoy



469

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

FU0L| [O-OFUANSKIPUY 141y T

300~ [ UNPEISAIPRY ¢ ¥

auo-yf usopUy . ¥

D\ M ur1



ANDROGENS

470

snarqiuenaqd[ {PWP-51 5-01P-L, 1-PAYEIPEIDL,

2U0-4] UBISOIPULOIO]) VG

U0 A7 [0-0g UOPIONT (¥

(amuy nommoy) ameN onjETIas &g

o o

HO

sampnng

\})

OH

AT

IV

AT

saqumy,
punodmog)



47

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

(9UO0IAEOUDT v) 2UOHY L] [T §OUNSOIPUY ¥

(suoapsafordesoaphy 11
auosasaFoad oap iy o) MOP-0g g-o-pLL woutar | 47

10 p-2] g-ouwy 0apuy

20
' o 1
0
HO
oH"_v
oi0] X1
H
0
P HIvT



o3 ©pg vA] g Suvudar |

3uo-L1 01 g11 g¢ dursorpuy

ANDROGENS

ouoIp-] g-2usorpuy, v

(pweN vorwmo)) smeN onTwIsAG

472

HO
HO—0—H
*HO

OH

omjonng

OH

OH

Y1

X1

X1

quny
punodrxy



473

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

=0 —0F
oo\o OFH

2181308 auorp-,1 11 [o-P§ TU{ogoONG 0% ] YT

~ N
a0ty L1 11 §=ue[oqEonT 0% ~o AT

OH

0=0

U0~ Jo p-oL] PE-owEaSa1 | *HO AINT



2u0-4] [0 Dg uNsOIPUY T

suagsoIpuy ¥

ANDROGENS

au0-4] ULsOIPUY

(atuvy wommoy) dwrey] orwuas g

474

ampnng

\IXT

HIANT

T1AXT

saquinN
punodiogy



=
0=3
I
o:e.?.s..pi.:r.ﬂ L H ey
=0
1}
?:E:»e:s_ oz "o
2104 1orgryg rauprg, o L Ho nyy
on

st . w A3 v



ANDROGENS

476

™13 U003 jo-g'g urndaxdofry

(31019 AM0INS0I5AY) 2}EIAVE IO [0 YA UNSOIPTY (T

agoIp-41 § Sur[otaoy

{dwEN uotIme]) swe) dems (g

n
OH

3
H)—D0
X,
o

N\
-]

ampnng

XX

Taquny
panedmop)



477

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

(217Jin8 ouozals0IpTT) AYE)s S04 [0-0g UMEIIPTY

lowp-gL1Pguvpoysony

@ 13 mo-03 [o-gg~u uasy

n o
03s—on
o7
o” IMAXXT
H
oH
HO MAXYT
"
OH
0=2
)
o~y IAXXT



ANDROGENS

478

(3120209q Suos3)sozpaeidsosp {yap)
a3p0za3q 9u0-L[ [0-5§ TANSOIPUY o o7

(a18y1ns suomsoxpurida0zp Ayap)

o

Y8S Su0-, [ [0-g§ UNSOIPUY (7 o
oo
HOHO)
" |
0—9
|
H

(oposnsnd o?
p 12 Bu0-,| [0-Of UEISOIPUY
ampnng

(oUTEY UOWTHO)) FWEN] INEWAS LG

IXXXT

XIXY1

raqunN.
punodmo)



479

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

ouo-g uNsoIpUY LY

[pois0dry

# pavatg) apuojtps uir

suo-41 wAsOIPUY o7

Sty —0—H
ok
HY

n

i H
~
N—=N—=0— HO—
e 0%

v_TaG::

OH

AXNXT

AIXAYT

TIXXYT

IAXXT



ANDROGENS

480

JUOP-De 1T [O1P-041 g-auvularg

(PUO Y001 AYIp) SuoLI07 (1 § [O1p-15 B[ suruSary

(tostizovom  auostyeoozp toap fyexay)
007 (0113} 15 P21 F11 Pg-uvudorg

(smey uommoy) smey anrmas iy

H
OH

HO
0=0
€H)

HO
0=p °
HO%HD

OH

HO
0=9)
HO®HO
ampnng

HIAXXYXT

INXYT

IW\\YT

Taqumng
punodmoy



48

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

wospmL] § Jo-0g-NR) P Uy T

(arvanons
UASIPEOSE UT) DYVULONE 3UO-1] [O-PE TFISCIPIY

(atusmdos 1
o oy o1 35} Syunondor ] gusg gLl IO PUY 4T

o
0
e
o oy
:cow
a0y
31 }
=
o” o
0
IR D0
o pTACR



ANDROGENS

482

(suoa15080ud) ouorp oz g-ouauTay

(emojournBad) suo-g, [o-og uEndarg

ourme g1 jo-og uEy oIpuyY

(sme), nommoy) smuy snTwashs

0=0
P
HO AIOY
H
oH
o”_o
FHO moy
H
oH
ZHN ieAN
amgonng Baqumny

punodwoy



483

NAMES AND STRUCTURAL FORMULAE OF COMPQUNDS

0
mloﬂo
(31910} 3M015}50151} IO} U0 [0-FL UASOIPTY 4T 0 A\
20
]
(fon 2t 1) H .
SUog-[o-gL ] uANSOIPUT \T KNI AT HO jSAN
0 OH
HO—0—H

[
(01 vud> d) [0 p03 £E duv I [ *HO 13N



U0 AT [o-0p ud}sOIPUY (7

[01p-§/..1 Dg-oudsoIpuUy (v

ANDROGENS

2U0-g jo-gi41 UEISOIPUY

(omuNommoD) omun] onemasdg

484

OH

OH

Ho

HO

amponzig

\IDY

HIADX

Taqumy
punodmo)



485

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

1owuad 13 803 o1 #11 gg-ousnandopy

g Jo-g |

o005 1005 U 1353 logpy,

H
on
HO o
:In_,lom H
HO®HD jitie]
H
20
HO m
H
oH
o=
5% prod



ANDROGENS

486

OH
Ho
H—0—0H
102391 13 £/03 ©L1 g ouwuardony mo~=n_u 0
H
OH
HO X,
=
oﬂn_u °
2UOTP-0Z 11 Joun) T¢ @21 gig ourugardonry HO™HD 0
H
OH
HO
0=3 OH
A0-pe [0133) 15 P21 F11 Pg-oueududoy :ommn_v A
(owey uommoe)) aureny onTmsig anpnng Jaqumay
ponodamoyy



487

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

H

OH
HO
H—0—0H
[€ 131 03 P21 fg-auvnd. p.:nw D
H
OH
oH
oun_u
auaz (ot 13 g1 gr-duvetandofy HO*HO o
" OH
Ho
0=0

I
@ 1002 (ora] 13 o § g5-2 v oadoyy HO®HD jigte]



ANDROGENS

488

OH
St
top-giL1 gg-oumsorpuv Sy LI HO
H
OH
HO
o “n_u
auo-gy jorp-oLl gg-ourudadol(y Te)
H
OH
HO
HO—)—H
[ou3 00 oL Fg-oueudazdolly nmn_u
(omeN womwo)) smeN MMEMmASA ampnng

o

10

qumN
punodwmogy



489

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

(10511302 3u0sT}0902p ]
AOIP-03 § [N 13 PLT 11 WMIA T

SuoTp-q] g o} 13 603 O41-ouauBa1 | O

ouo-g [619} 13 FOB PLI FII-PU uB 11,T

HO
0=9
HO'HO X0

OH

HO
H—0—OH
HO'HO ATXO

Ho
H—O—OH
:o.:w hiiob]

OH



ANDROGENS

490

QUOTP-T1 § [O1P Le Fl03-2UouTNg ¥

(105300 fa082p {1 P11
AX0IPAY DLT) SUOIP-, § [O1P-1E BL] duduTaug W

(uosTi200) 3uowl 03 11 € [Op-13 P4 2ududaLy v

(emey nomme)) smEy MmrTmas g

H—0—OH o
o' o
40
HO
o”n_u
HO™HG IR
20
HO N
o"n_u
HO*HD 1480
saqumy
ampnng e



(a 92315001y, Cronap.p o”w
U 8000100 Sxotap) P03 fomg Wudny o Hoy
0
o
O0=3
?:E,._.e.:ae-.:u?: ]
109y L oy Ptz vty o ot
20
OH

O=)

?:Ez.&.:@ 2 %l0ag 0 Peg Irlouangy, »w Ho Sk

[AN )



ANDROGENS

492

(ouorp-L[ ¢ duysoapus v
Ax01pAq F11) 9WOTP L1 § [o-gTT uMsOIPUY |y

Quotp-L1 11 |o-g's uv)soIpuy

3U0-0F [0133) 15 PLL F11 vg-ousuaxdofry

(smey uommoy) smEy aEms iy

o on
y OH
0% <o
y oH
HO on
0=9
]
HO?HD
amjonng

AN

IIIX\D

j (AN Vo)

Jaquny
punodwmo)



49

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

orpezg §-uAOTHY (T

(oSSR
MR Po A00INOTIN 1) U0 0T, T UM XY T

uotpeLy § fo-giy WOy

0 L% 1o (-g11 B0 IEIFIL T

]
é:
\
©

XD

TAXND

IAAD

N0



ANDROGENS

492

(ouotp-41 gousisOrpUL v P
A£x0pAY F11) Uorp 41 § [0-H11 uMSOIPUY 5 o~ oH AV
H
OH
ouotp LI 11 [o-g WEisorpuy ' g Ao
H
OH
HO on
0=p
BU0-0F [0139) 1 PLL g1 pg-euzuadory HO®HD TINYD
(s nommog) ey onTwaAsAg ampnng soquny
punodmo))y



495

NAMES AND STRUCTURAL FORMULAE OF COMPQUNDS

Mo Prg} pousOIPYY LT

{(crpazysorpu

L-F L -3 3apuD T IR 1

ER P N C R

[
[

o? [LAN o 0)

oy
SHD
HO jiiaN gt
H
20
o= ma



ANDROGENS

494

210-g [0-DL] UHSOIPUY

(9121208 911013} 0}£3]) A VIIB ANO-F [0 FLI UASOIPUY {7

OIp-gL1 FE SuBSOIpUY

(smey, tommop) smey, Inewasis

HO

*HO—oO,
S

HO

40

0

amjanng

W

XIXMO

saquny
punodmory



oy

op-g enéssiiéi M Ho

1o
ot Ho

™o

iy,



ANDROGENS

496

AUO-G {o-gAT WIPTISOIPUY, 44T HO

ITORNC
u
on
N
0
HO—0—H
ol
20 11 [orp-og3 op-ouruIarg HO o
u
on
o
0=0
attotp 0 11 fo-o5 T udary o AXXXO
am
(erawy vommO)) FwEN oEmIISIG amprag mﬂm&smo



=0
oﬂw
Suotp.ga Eoueyg,, T o 1y
u
[
.
:elol:
]
[9Ipgy ©Loveng,, I Hy Mo
oy

:0/0’:
P Pooag R )



ANDROGENS

498

H

oy
HO— w --H
£,
(o103 gg aneudos | HO MO
H
20
K%
ou0-g [0 g1 usisotpuT[SYT L1 HO I
H
oH
SH
[oWp §L1 Pg-ouBISOIPUB ST LT HO IMD
(Smey, uommo)) dtuwN] demas fy ampnig B

punodwmoyy



£
5
o
2
8
w
5]
w
3
3
5
&
g
]
2
o]
>
=
5
2
Z
<
W&
4

H

=0
au
op-gy m/ousiah o
fo\
e
H
oy
‘
1o1p-g,
08 &Z:Em&%_: s [
sl
H)
1o
OH

otp s R4 H)
©05 g Moussgy
£



(37%0702q [oIpENSd) SEOzIN|E FLI [OIPTIISY

umepnby

ANDROGENS

suo-gg woudardoy)y ©

(smep nowmoy) swmey onwmas{y

500

0=0
*HD

ampnng

NITXD

TIATXO

AT

Taquamy
punodutoy



501

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

oH
HO
Ho—o—x
(o1 wg, OLI gg-ouvndang v °Ho f{y6]
OH
HO
Ho—0—H
(o123 005 P91 FE-ouanTarg v $Ha 1
I
on
HO X
oS
0
0=2

auo Qe 11 [oH} 13 A1 0§ auBuBazg HO*HD k)



101P 041 Pg-vuT[OPOg

a0~z [0-ng uvudasdosy 41

ANDROGENS

[0 §L1 UsOIPUE [P-0L0(Y) §5

(Pmey wommoy) surey orjemays iy

502

HO

I
*HO—O

HO

ampnng

=}

OH

10

AT1D

nre

Tqumy
punodmo)



503

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

\ozms wommbo wniprg

S18J[ME [OIPRIISS MOTPOL,

}uj[us 101153 WM O

wanbg

&
0,
A
0—5—08N
o
HO
o,
X,
0—5—0W
o7
%

I

T

M

I



auo-g wauSaid ;¢ odq 1¢ 0o

(su0aaq oZoidosoyyd 1e)J
auotp-03 & eududaad v o10[) 1o

ANDROGENS

a)e)[ns [013453]0> WP

(3urmn] wommOp) s onemays ig

504

°Ho
|

H—0~—*CHO)—0—H

|
*H)

0=)
¥HD

!
*HD

aumpnng

INTD

IX1D

AV is]

squny
‘punodmo?)



»
Z
5
g
8
&
3
3
g
2
3
5
G
3
=
5
o
Z
<
8
3
z

Slog
gy
1E 2usysg,,
Puy o

3uoip 4
Blo-opy 4,
~§v:<
i

oy
Pl g ~?§.~Y=2§b=<
4

0Py g, Puy v
8-0u2)50y,
o

Iy

1o

ireny

e



ANDROGENS

504

anog wonad & 1304 1o 0o

(suosasadordoso]y _&'
auotp-03 ¢ FueuSod ¢ 010[[) 15

2yegIns [013)8Y{0TD TAIPOS

(IMEN UOWIIOL) STIBY] DHEMaIS S

*H)
1

H—0—*CH)—0—H

|
*HO

0=0
102H0

i
THO

ampnng

[
X,
.o
_w\m o

1Y

o

Y1

2aquny
punodwod



507

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

(218 ouoFTHO3)
ayepmE 0L~ 11 § [01p-15 PLI-TURG (T

201235038910\, 61

auopr(c[03sa]

20
HO o
o 0=0
Il !
mol_m_lolol:._
[ IIN\TD
20
HO Y10
0
[ Y10



ANDROGENS

506

(20011839 21d0IPAIRP 4,71 UOIP 05 § APLUTLY 4y ,F

suordoadiArarop fo-g auosisorI]

apeuardoadysyuadop £ ¢ suorrsorsa,

(owrey, wommoy) omuy onraIsg

o=9
R o] VD
20
i
:vulo
«:u/ :Ivolimelm
2Hy—of
E ° D
0
it
tHy—9,
o) —
H: \o (HD} m
ZHO—0 h)
o XTI
ampnng qany
punodraoy



509

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

),

-

. A

sua1 guese g bumnlop >3 1 1) €

2uc-q¢ {o-gg UMBKL Uy

%
9

D=0

Q

Sua g tuaduy,

[HANS ¥ A

FISAQ 5]

JAAN W 8]



ANDROGENS

508

(au0zaisaBoudAzozp q BII) 3uoip-03 § [o-0T1 wAa2] ;¥

(eusahdzuaq) omaridzuag o |

ouargyueog g,
(smuN wommoy)) amsp snemAsig

0o=3
‘HO

o

EHO '

amjpnng

AT

ATXYIO

HIXYID

Taqumpy
punodamay



sn

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

“
(arerfingo 1
30121507 31) NLLAIM > ¢ SUO-E [0 AT TNSOIPUY 4T

(aEaanq
2U012)S2153}) 2JELLINT AO-G [o-Fi2T W) OIPUY T

(apisoan(d 901y 03H100 €¥0S9P)
p soam3 Tz QUOIP-03 § [0 15 TIUBHT ¥

0
(ose}
LT~ mlo
o [\ARAY
0
_Eolﬂlo
o VWO
2|
g o
mR_E
—
0 :|”_Tc=
:cl“_ulm on
wllo'aluz
H MWW



o=3
(230399 3U012)50513200 £x083p) *HO—0—0—0—1
3}8308 DUOIP-03 ¢ [0 [ USuTaL] W M_u IN\NTD
0—0—tufa
=
%) o
&
V]
Q
8
Z Hf0—0—0
< ajeuodordip gu [orpLasg o ASS YA
LN OH
E.
HO
~
H—0— (o) —0—n
o ]
[osasaopoRYy 10 AW
£ amony; 1aquny
o (i uommo))) LN LIS LG S punodarny
o



513

NAMES AND STRUCTURAL FORMULAE OF COMPOUNDS

(ayvozuaq
auc13} 0}53)) 3)ROTIAY GUO-L-[OmL) UNSOIPUY T

(miEas
20193407 37) DBV FUO-G-[0-GLT UNSOIPTY T

(oveymmied
tt01n501593) N THUT{Ed QUO-G [0-FLT UIISOIPAY 4T

0
@V —0
i
0 oxXD
20
me_._:olﬂ_vl.u
[ XIVAYTD
0
—n—.wmanu' —0
M NIV



ANDROGENS

512

(areouwosp

P auo-g jo-gL1 PUV 4V

(arusayEr0n

VI3[R 108t BUO-g [o-gAY puy v

(erEmpEs
9QU021501533) JBII[21 IUO-g [0-FL] UNSOIPUY T

(omuy uommIogy) sureyy anvansig

a——*molwlo
]
20
(ost)
mm.olﬂlo
3}
Z0
,:.olw —0
4}

anpnng

INAXXTD

IWAT)

A\AXTO

pquny
punodmo)y



515

NAMES AND STRUCTURAL FORMULAE OF COMPQUNDS

{uop-gp grauvdad xaipiyg op)
Sut (p-ga {001 f HETary

{osnd dHERLE @RI
2iatpenRy | W1 2L 2

ou sp Y it¥jEos] fy

H
20
P o
et
T 112
29
[
¥o ot
=
BOMD (BLG]
H
07 AN



ANDROGENS

514

(2106Inq U AT 21E190B-g FUOIs0380})
SN I8Nq U LT BIAI-E (0P PAT SOUNPTIOIPUY, ¢ ¥

(ayeuordoadip suo1zso) o3}
srucidoadip [o1p GLT £-OUPH] OIPUY T

(oysuoidoad 4] 21e308-5-ou0la350353Y)
91uu0rdord g[-91€1000-g-[OTP-GL  S-OUNPEISOIPUY, ¢V

(staen] nommop) smeN orEmoIAg

0—0—0%H
1
[}

E”olﬂlo
(o]
oIﬂLoAm
[
H2—0—0
0—0—0%H
Il
[
SHD—)—0

ampnng

itid Vo]

oND

p) bl

soquiny
punodmoy



o
O==p
...zo\ Iy
-0
oﬂ\o
Ho%yy o]
I ol%lonm
[

20



FIBIIE-,-5U0-05 [O1P-DL] BF SuBUIAF

21Ba0¢ 2U0-L |0-PF IIKOIPUY ;16T

ANDROGENS

(ouotp-05 g ausuSazdoffe txo1p4H »11)
auowp 0z ¢ [o-e([ uendaxdoly

(amey] nomuIn)) AWEN] ILWASAG

516

0—0—0%H
)
o
HO
o= _
*HD IIDVD
H
o|n_._loa=
[
ud AN
H
0
oH
0=0
-, LIS
ampnng wqmaN
punodmo)y



E+

OH
Hoog
Iy .:.:.33_3:0 fxozp ' gg Hooo. o
Oy
(o5 g u:ﬂ&?ﬁ:!&g {qap) _
Suo. p N501py K QS.:#» 3 0= Iy,
=0
uop.y o o:wi:@%.: v 0% Iy
:oow
%S\t
0—3
/]
7]

Pteutsing By S yap;
¢ 0P 293P ygap, o
Aruraong duo. ¢ ?h«.r:o:.EﬁE K 0¥ Iy



2O [01p-00, o1 anangang ¢

(SUoIS00N 001 a1 )
24 P00 ¢ (op-13 01 auoudor | W

ANDROGENS

(casysadordaxosp eq o11) sucp ggig jo-ory uautr [ ¢

(Pavy womwo)) aurwy, oewmays g,

318

OH
0=9

HO’HD

0=p
*HO

ampnayg

100

L Bk

ittonl

saqumy
punodwmoy



o
g
5
]
E
8
e,
[s)
3
3
2
K
o
2
9]
S
&
&
)
z
<
2
3
z

1osaqmy,
1) oy,
s o (%19
Ppp- g g
1 rup,

21O,y Py
P oy /13

pouag,

Npuy p

§

gy 4
B2 501pay
iy,

Storp.
ol 8oungo,,
L 9
s

0

i)
Ho

H

2,

J

D

Iaxoy

105

oy

oy



ANDROGENS

520

ourme g1 [o-g§ uANsOIPUY ¥

(1opemsa-g Smma pio) PLL [PEST

(ou0s310043083p 1) QUOMY Qo 11§ [0 PAY WUBAT (T

(ewrey wommo))) smrey] NewANILG

ZHN
OH
HO
0
HO o
oH"_u
tHO
smpnng

DD

nod

02

nquny
punodwo)



523

NAMES AND STRUCTURAL FORMULAE OF COMPQUNDS

21BI0T 20~ [ [0-0F UISOIPUY 0¥

*HO—D—0
2)¥120¢ [0 ¢2] WIISOIPUE (T-00[Q) FE )

(urp0012[2 IUOIHNSOP[E) |
(481 220105 & [P 13 LT 2uuRasg (v HO®HO [}

J1aQ Gk}

INNDO

N\O0



ANDROGENS

522

P1¥ 2LO[0IP 1Y
SyTuoqiTs (AOUmL SQIAp-g gL Fu0ia) o) 3T,

32390t 900-07 [0 g MY ;¥

uorp-pz g-ourugardoyy

(amen, uommo)) dwey memNs{g

D
ShiZ.
WO

N—0—=0—0—D—
Suin” G

0=0
*HO

i
[

ammpnng

o
Il
0—0—"H0

AN

1IN0

II\N\J2

Zoqumy,
punodmo)



APPENDIX B

Preparation of Urinary Extracts
for 17-Ketosteroid and Androgen Assay

Introduction

As mentioned previously (Chapter 5) the 17 hetosteroids are pres
ent 1n freshly sorded unne as water soluble complexes such as steroid

Fresh unine

NaOH soluble contans Ether solution contans

(a) organic acids 17-ketosteraids androgens,

(5) phenols (estrogens) other neutral compounds
Ether  porsted

Remdue — total neutral
fraction

Fig 1 Preparation of the total neutral fraction of unne

1n combmation with sulfunic acid and/or glucuronic acid. To eatract

the free steroids from unne 1t 1s necessary to break the complexes so

that the free compounds may be extracted with hpid solvents The
525
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The Letonic neutral fraction contamning the 17 ketosteroids, can be
fractionated mto the « 17 hetosterords and the g 17 hetosteraids by
the use of digitonin  Sterords possessmg the 38 hydrosy configuration
m rng A usually form lubl des with d Those
Aetosteroids not possessing an hydroayl group at carbon 8 or possess
g a 3z hydroxy group are not usually precipitated This separation
of the ketonic neutral material results in two fractions whuch are
designated as the « hetonic neutral fraction and the g hetonic neutral
fraction (Fig 2)

Preparation of Extracts for 17 Ketosteroid and
Androgen Assay

In the followimng sections of this appendix a variety of methods
wlich have been used for the study of 17 Letosterords are descnibed
for the preparation of unmary extracts and thewr punfication to vanous
degrees

Preparahon of total uninary extract

EXTRACTION PROCEDURE A (DonrFuan ')  The followang procedure
15 based on the extraction of a one liter sample of urine The speci
men 15 preserved with 10 ml of toluene When left at a temperature
of about 5°C the urme can be hept at least one week before the
eatraction procedure 1s started The urmne 1¢ transferred to a flask
and 150 ml of concentrated hydrochlonc acid plus 250 ml of carbon
tetrachlonde are added The muture 15 reflused for 6 hours cooled
and the carbon tetrachlonde separated m a separatory funnel A
fresh portion of 250 ml of carbon tetrachlonde 1s added to the acidified
urme and the misture 1s agam reflused for 6 hours and treated as
before The combined carbon tetrachlonde estracts are evaporated
to dryness under reduced pressure 'The residue constitutes the total
extract Benzene may be used m place of cirbon tetrachloride but
the latter solvent 1s preferable because of the fire hazard with benzene
No significant difference could be found n the amount of steroids
extracted under these conditions with ether benzene or carbon tetra
chlonde

EXTBACTION PROCEDURE B (Dorrman) 150 ml of concentrated
hydrochloric acid are added per Iiter of unne and the muture 1s
reflused for 15 mmutes  After being cooled under the tap 100 grams
of sodmm ch]onde are added to help prevent emulstons during the

t p The hydrolyzed muture 15 extracted three
tunes with 250 ml portions of benzene by shaking for 5 mmutes on a
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crude hipid eatract (total eatract) contams neutral phunolic and aaidie
compounds  Smce the 17 Retosterords are neutral compouuds the
total extract 15 distributed between a Iipid solyent such as ether wd
aqueous alkali  The neutral compounds remain n the hpid solvent
and constitute the total neutral fraction (Fig 1)
Total neutral fraction
Girard reg tT
Reaction muxture”

+HOH
+Ether

HOH phase
ketonte complex

/JQT }
Ether keto
frachon

Ether phase
Unreacted nonketomic
substance

Nonketonie fraction

Fi, 2 Preparation of letonic and nonketonic fractions with Gurard s Reagent
T and preparation of a and 8 17 hetosteraid fractions wath digstonin

The 17 hetosteroids may be further fractionated by treatment of
the total neutral fraction with the Girard reagent (trimethylacethydra
zide ammomum chlonde) to separate the hetonic neutral and non
Letome neutral compounds  The 17 Ketosteroids are present mn the
Retonic neutral frachon  This fractionation depends upon the fact
that Girard s reagent T forms water soluble demvatives with the Ji;7
ketosterouds so that the ketone dersatne may be separated fromlt ]
nonkctonie compounds by distribution betw een water and cthexi at O\Z
temperatures  The resulting matenals are designated as the ketonn
neutral and nonhetonre neutral fractions (Fig 2)
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bimed ethereal estracts after bemg washed three times with 20 ml
portions of water are evaporated to dryness  This residue constitutes
the nonhetome neutral fraction  To the water washings of the abose
ether estract 1 m! of concentrated sulfune amd and 90 mi of ethyl
ether are added  After the muture has stood for at Ieast 2 hours at
room P 1 ml of trated sulfurie acmd 15 added to
facihitate the extraction of the hetones and the muture 1 extracted
four tmes with 0-m! portions of ether The combined ethereal
extracts are washed with 20 ml portions of water until the wash water
18 neutral 1 reaction  The ether layer 15 evaporated to dryness and
the residue constitutes the neutral hetonie fraction
amerHop B {Povcus anp Pramiatan*)  The total neutral resdue
from 1 hter of unne 1s thoroughly dried 1 a Pyrex test tube over cal
cium chlonde m a vacuum desiceator 03 ml glacal acetic aad and
approxmately 100 mg of Guards reagent T are added The tube s
loosely stoppered wath corh wripped in alumum foll and placed sn an
ol bath at 90 to 100 C for 20 mmutes The tube 15 cooled 135 ml
of 1ce water are added and the reactson mnture 1s ymmediately trans
ferred to a small separatory funnel  Sufficient 10 per cent sodwm
hydroxide 1s added to neutralize nine tenths of the acetic ad  The
maxture 15 extracted wath three 20 m} portions of ether  An aqueous
wash 15 combwned with the main aqueous fraction  The ether layer
t the ket pounds and may be discarded The
aquecus frachon which contasns the hetome compounds (17 keto
stexords incleded) 18 acidified with 8 ml of concentrated by drochione
and alfowed to stand at room temperature for 2 hours and then ex
tracted three times with 20 ml portions of ether  The ether 15 washed
with 10 ml of 25 per cent sodwm carbonate and three tumes wath
10 m! portions of water or untd the wash water 15 neutral an reaction

The ether 15 evaporated to dryness and the residue constrtutes the
neutral hetome fraction

Preparation of & and £ neutral ketome fracions

moriop A {Frame®)  The total neutral fraction or the neutral
Letome fraction from two liters of unne (contammg about 15 mg of
17 hetosteroids) 15 dissolved 1n absolute ethanol and transferred quan
ttatnely to a cabbrated 15 ml centrifuge tube and warmed To the
ethanol solutson 15 added 2 warm solution of digitonmw m such propor
tions of absolute alcohol and water that the final concentration of
digitomm 35 1 per cent i 90 per cent ethanol At least 14 mg of
diptoman should be allowed for each mulbgram of 17 hetosterord ea
pected 1n the test solution  The tube 15 stoppered centnfuged for 10
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mechamical shaking machine  After each estraction the muture 15
separated 1 a separatory funnel The three benzene extractions are
combmed washed once with 100 ml of water and the benzene layer
evaporated to dryness m vacuo The residue conshitutes the total
extract

EATRAGTION PROCEDURE G (Prvcus ) 150 ml of concentrated by
drochloric acid per liter of wime are, added and the misture 15 reflured
for 7 mmutes  The misture 15 xtracted four times with 200 ml por
tions of ethyl ether i a separatory funnel  The combined ethvl ether
extractions can be evaporated to dryness to constitute the total estract
or kept m the ether solution for subsequent purification as described
under preparation of total neutral fraction

EXTRACTION PROCEDURE D (TALBOT ET AL?) One liter of unne 1s
brought to pH I with concentrated sulfunsc acid and sofficient 50 per
cent sulfuric acid added to bring the total acidity to 5 per cent by
volume  The acid urine mnture 1s heated under reflux for onc half
hour The acidified hydrolyzed urme 1s transferred to a Kutscher
Steudel type of continuous estractor and etracted for 24 howrs with
ether The ether extract can be evaporated to dryness to conshitute
the total extrict or evaporated to a convenient volume for subsequent
purification

Preparation of total neutral extract

The, procedure 15 based on the total extract from one hiter of unmne
The residue of the total extract denved from one of the above proce
dures 1s dissolved 1w 100 ml of ethyl ether and transferred to a sepa
ratory funnel The ether 1s estracted three times with 25 ml por
tions of 2N sodum hydroxde to remove the phenolic and acid com
pounds and with three 25 ml portions of distilled water or until the
water washings show a neutral reaction to litmus  The ether laver 1s
evaporated to dryness and the residue constitutes the total neutral
fraction The aqueous layer contamns the estrogen fracton and may
be processed for thew assay 1f desired

Preparation of neutral ketonic fraction

aerHOD A (TALBOT *) The dry residue of the total neutral frac
tion denved from a Iiter of urne 15 dissolved in 4 ml of 95 per cent
ethanol and after addition of 05 ml of glacial acetic acid and 05
gram of Guards rexgent T the solution 15 reflured for 1 hour on 2
water bath  After the solution has been cooled and 40 grams of we
2dded 3 ml of 2N sodum hydronde are added and the muture 1s
extracted four times with 40 ml portions of ethyl ether The com
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ined ethereal eatracts after bemp washed three times with 20 m}
partions of water are evaporated to dryness  Thas residue eonstitutes
the nonketone neutral fraction  To the water washings of the above
ether extract 1 ml of concentrated sulfune acid and 20 ml of ethyl
ether are added  After the musture has staod for at least 2 hours at
roorn temperature 1 ml of concentrated sulfurie acd 15 added to
facalitate the evtraction of the hetones and the muxture 15 extracted
four tmes with 40 ml portons of ether The combmed ethereal
extracts are washed with 20 ml portions of water until the wash water
1s neutral m reaction  The ether layer 15 evaporated to dryness and
the residue constitutes the neutral hetonse fraction
METHOD B (Pveus axp Praniaant)  The total neutral residue
from 1 hter of unne 1s thoroughly dned 1 a Pyrex test tube over cal
cum chlende 1 a vachum desiceator 05 m! glacial acetic acid and
approumately 100 mg of Guwards reagent T are added The tube 1s
loosely stoppered with coth wiapped in alumnum foid and placed in an
ol bath at 9 1o 100°C for 20 munutes The tube 1s cooled 15 ml
of 1ce water are added and the reaction muture 15 immediately trans
ferred to @ small separatery funnel Sufficient 10 per cent sodwm
hydronde 15 added 2o neutralize mne tenths of the acetic acid  The
muxture 15 extracted wath three 20 m] portions of ether  An aqueous
wash 15 combmed with the mam aquecus fraction The ether layer
t the k ds and may be discarded The
aqueous fraction which contams the hetome compounds (17 eto
sterards ancluded) 1s amdified with 3 ml of concentrated by drochlone
and allowed to stand at room temperature for 2 hours and then ex
tracted three tumes with 20 ml porbons of ether  The ether 15 washed
wath 10 m] of 25 per cent sodwm carbonate and three times with
10 m! portons of water or until the wash water 15 neutral 1n reachon

The ether 1s evaporated to dryness and the residue consttutes the
neutral Letonie fraction

Preparation of « and 3 neutral ketomc fractions

aErron A (Franz®)  The total peutral frachon or the neutral
hetome fraction from two hters of urme (contanmg about 15 mg of
171 ds) 1s dissolved n absolute ethanol and travsferred quan
titatavely to o calibrated 15 ml centnifuge tube and warmed  To the
ethanol solutson 1s added a warm solution of digitomun in such propor
tions of absolute alcohol and water that the final concentration of
desgatomin 15 1 per cent m 90 per cent cthanal At least 14 mg of
cegatonin should be allowed for each nulhigram of 17 hetostermd ex
pected mn the test solution  The tube 15 stoppered centnfuged for 10
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mnutes at about 200 rpm and the supernatant poured off mto a 250
ml separafory funnel The precipitate which contains the beta frac
tion 15 washed three times with 10 ml portions of ether wath strrmg
and centrifuging after each addition The ether washings are added to
the supernatant on the separatory funnel The combuned ether extracts
are washed three times with 25 ml portions of water the ether solu
tion 15 drawn 1nto a flask evaporated under reduced pressure and
dried m a destecator over caletum chlonde This fraction contams
the matenal which 1s not precipitable by digitomn and which 1s desig
nated the alpha fraction
The precipitate remammng m the centnifuge tube (beta fraction)
1s dissolved m 05 ml of dry pyridine and heated for 3 mnutes 1 a
hot water bath  After the muxture 15 cooled 10 ml of anhydrous
ether are added to precipstate the digstonin and the tube 15 centnfuged
for 10 mmutes The supernatant contaming the beta fraction 1s
poured mto a 250 m] separatory funnel and the pyridine ether treat
ment of the precipitate 1s repeated The remamning precipitate 1s
washed twice with 10 m! of ether wath stimng and centnfuging each
time The combined ether pyridine solution 15 washed three tunes
with 10 ml portions of 2 N sulfuric acid to remove the pyndme and
three tumes with 25 ml portions of water to remove the sulfuric acid
The ether solution 1s evaporated to dryness the residue constitutes the
B ketome neutral fraction
When the starting volume 1s greater than 3 ml that 1s when more
than 30 mg of digitonmn are required to precipitate the beta fraction
1t 15 preferable to carry out the separations m a 50 ml centnifuge tube
The procedure here 1s identical with that outlined above except that
95 ml portions of ether 10 or 15 ml portions of pynidine and 20 to
25 m! portions of acid are used
sETHOD B (BUTT ET 4L®) An amount of urne contanng 10 to
15 mg of 17 ketosteroids 1s transferred to a graduated centnifuge tube
and evaporated to dryness under reduced pressure Warm digitomn
solution [075 ml of 1 per cent solution 1 90 per cent (v/v) ethanol]
15 added and the muture 1s quickly heated to boiling mn order to dis
solve as much of the matenal as possible  The tube 15 stoppered and
Jeft in a refrigerator overmght A total of 10 ml of peronde free ether
15 then added m small portions with stumng after each addition and
the precipitated digitonin and digitomdes are allowed to flocculate
before the last 2 to 3 ml are added  After centnfuging the super
natant 15 decanted nto a separatory funnel and the preciputate s
washed three tmes with 5ml portions of ether with stunng and

centrifugmg each time  The combined supernatants are washed three
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times with 3 mi portions of water and are then exaporated to dryness
under reduced pressure  The residue conststutes the s hetome frac
ton  The precipitate contaming the g hetonie substances s dis
sohved 12 025 ml of dry pyndine warmed to 60 to 70 C for 3 min
utes cooled and 5 m} of ether added m portions stured and the pre
cpitite s alfoned to flocculate The muixtures s eentnfuged and the
precipitate 1s agun treated with pymdine and cther and the final
residue nashed twice with S ml portions of ether  The combiped
extracts are washed twice with § ml portions of water and then evapo
ated to dryness unders seduced pressure  The residue 15 the g hetomie
fraction

Mucro extrachion methods

Micro methods have been desenbed for the dutermamatwon of 17
Letosterowds 1n total neutral eatracts of small volumes of unne  These
methods are comvenment and parteularly desuable for chimeal work
when further fractionation 15 deemed unnecessary  Two rucro meth
ods of Drekter et al* * hove been desenbed  Nethod AT has been
employed by wrous worhers and the results are wcluded m the
ltterature tabulations (Chapter 20)  Method B* has more recently
been reported and swmce st has considerable ment 1t 15 also meluded
here The mucro method of Hamburger * 15 also presented

wernop A {Daexres BT AL’y Ten mi of unme and 3 ml of con
centrated HCL are placed m a 125 ml Erlenmeyer flash and the fask
15 stoppered wath a Pyres flat head stopper  The flask 15 heated w a
water bath at 80 C for 10 muutes and 5 m} of the hydrolysate are
cooled and ferred to a 125 ml y funnel Twenty mt of
ether are added and the funnel 15 shaken for 30 seconds  ‘The ex
tracted urne 15 remtoved  The ether 15 washed once with 10 ml of
10 per cent NaOH and ance with 10 m of distilled water and shahen
for 10 seconds with each wash  Fine ml of ether ave removed evapo
rated and assayed by means of the Zimmermamm reaction {see Drehter
Method B)

METHOD B {Drex1er vT AL®)  Tenml of urine are transferred to a
30 ml Pyrex centrsfuge bottle Three mi of concentrated HCL are
added and the bottle contaming the muture s placed i a water bath
at 100°C  (With each batch of determinations 2 method blank 1s set
up by sushttuting 10 ml of water for unee and followsng through
with the entwe procedure ) The bottle 1s removed from the water bath
after 10 mites and cooled  Tenml of ethylene dichlonde arc added
and the bottle ss stoppered and shaken for 15 mmutes The bottle 15

centrifuged and the top ag layer 15 d  The ethyl
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dichlonde eatract 1s poured through Whatman's No 1 §lter paper mto
a 20 ml hottle Approximately 20 pellets of sodwm hydroxide are
added and the bottle 15 stoppered and shaken for 15 minutes The
solution 15 filtered through Whatmans No 1 filter paper Two ml of
the ethylene dichloride solution are transferred mto a test tube and
dried 1 a water bath at 100 C until all traces of solvent have been
evaporated  When cool 04 ml of 1 per cent metadimtrobenzene n
absolute ethanol 1s added and the tube 1s rotated to dissolve the dried
material Then 08 ml of 8 N potassium hydroude 15 added the con
tents are mxed and placed m a water bath at 25°C  after which 04
ml of the standard (5 mg of dehydroepuandrosterone (XAIIL) m
100 ml of absolute ethanol] 1s transferred to a test tube and the
metadimtrobenzene solution 1s added as above Sumlarly a Zimmer
mann reagent blank 15 prepared  After exactly 25 minutes 2 ml of
75 per cent ethanol are added The Zimmermann reagent blank s set
at 100 per cent transrmssion  The standard 1sread  Next the method
blank 15 set at 100 per cent transmussion  The unknown 1s now read
The standard 1s equivalent to 10 mg per Liter of 17 ketosterowds ex
pressed as dehydroeprandrosterone (XXIII) and the calculation of the
unknowns 1s based upon the recommendation of the manufacturer of
the colorimeter employed  If the colorimeter to be used has a capacuty
greater than 27 ml then 1 larger alquot of the ethylene dichlonde
extract can be taken and the amounts of reagents used for the Zam
mermann test are mcreased as needed
merHOD C (HaMBUrGER?)  An amount of urine equal to one fiftieth
of a 24 hour output 15 measured out from a 10 m! prpette graduated
to 01 ml mto a flask (af below 10 ml water 1s added to 10 ml)
From a 1 ml pipette graduated to 001 ml 10 volume per cent of 40
per cent H SO, are added to the urmne
Symultancous Hydrolysis and Benzene Extraction Forty ml of
benzene (crystallizable) are added to the actdified unne  The boilmg
1s performed on an electric hot plate m 450 ml flat bottomed culture
fasks fitted with reflus condensers  An electric hot plate with a
ameter of 92 cm leaves space for three of the flasks and the reflux
condensers can be connected senially  When the temperature on the
hot plate 1s hept moderate the unne bails smoothly especially when
a prece of glass 1s put mto the flask  The advantage of a flask of this
shape 15 the eatended contact surface between the urine and the ben
zene layer with 20 ml of urne the contact surface 1s about 80 sq ¢m
whereas the height of the urme layer 1s merely % em The libesated
steroids therefore pass very rapdly to the henzene lyer Refluring
with benzene for vanous penods of time showed that most of the
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sterouds are removed wathin 5 minutes  Since the hydrolysts usually
1s complete after 25 minutes the total time for the benzene refluaing
should be 30 minutes

After bemg refluxed for 30 mmnutes the mnture 1s cooled under
running tap water and the benzene eatract 1s freed from nonspecific
chromogenic substances and phenols by extracting once with satu
rated NaHCO; solutian twice with 2 N NaOH solution and twice with
water each of the washings bemng made with about 10 ml of solution
After being dnied with anhydrous sodium sulfate the benzene extract
1s filtered and evaporated to dryness over a boiling water bath under
reduced pressure  The residue may now be anlyzed by the Zimmer
mann reaction (Appendix D}

Fr of Indwidual 17 K !

Callow and Callow * sep d d (\\V)  dehyd
epiandrosterone (\MIII) and etiocholan-3z ol 17 one (\MII) by a
chromatographic method using alumunum oxide as the adsorbent and
mntures of carbon tetrachlonde and ethanol for the development and
elution This method was sufficient for semiquantitatine work and
for qualitatne wdentification of this himited group of 17 Ketosterods
With the discovery that additronal 17 Letosteroids were present in
human urine 1t was desirable to have a method for the quantitatne
determmation of the ndividual constituents  Dingemanse et al
published such a method employmng alumina as the adsorbent and
benzene and benzene ethanol mutures for elutions 17 Retosteroid
determinations were done on the ndividual cluates The individual
components were identiied by the sohvent frachion m which they
were found as compared to reference steroids and by isolation of
crystalline matenal from specific fractions This techmque was used
with modification by Robmson and Goulden! Dewis** Pond * and
Rubin et al*®

Tlus techmque suffers from the inherent difficulties m obtaimng
standardized adsorbents and sharp separations of mdividual com
porents

Since most procedures of unne eatraction employ heat and acd
such ds 15 11 hyd d (MAXIV) and etsocholane
32118 diol 17 one (ZANVII) are dehydrated to form the a¢ dehydro
artifacts  These artifacts cannot be separated from therr related
reduced steroids and (\AV) and holan 3z ol 17-one
(MAII} by these adsorption chromatographic procedures

‘Two typical methods are described
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Method A (Robinson and Goulden *?)

The total neutral extract equualent to 5 mg of 17 hetosterords
15 dissohved 0 50 ml of dry tluophene free benzene

Alummna standardized with Sudan red and Sudan yellow 1s suitable
for the chromatographic separations  Sudan red (£0 mg ) and Sudan
yellow (20 mg ) both punfied by recrystallization are dissolved m
10 ml of benzene and the solution made up to 50 ml with low
boiling petroleum ether  For standardiation 1 ml of this dye
solution 15 adsorbed on a column 50 by 14 mm prepared from a sus
pension of the alummna (7 grams) m benzene petroleum cther (1 4)
and eluted with 50 ml of the same mmed solvent The alumma 15
considered to have switable absorptive power when the yellow band
reaches the bottom of the column while the red band moves down
about 10 mm

The alunna columns for absorption of the urmne extracts are pre
pared 1 tubes of 14 mm nternal diameter fitted with taps and
a plug of cotton wool 1s inserted above the tap as support The
alumina (130 grams) 1s poured nto the tube i benzene suspension
and packing takes place by grauty alone giving a column about 10
cm lugh with space for 60 to 70 ml of solvent above The benzene
level 1s allowed to fall to the top of the alumina and the solution of
extract 1s then poured on  The benzene eluate constitutes fraction 0
Elution 15 contmued with (1) 350 ml of benzene (2) 12 liters of
01 per cent (v/v) ethanol in benzene (3) 500 ml 05 per cent
(v/v) ethanol 1 bepzene and (4) 100 ml of cthanol The tube
above the alumna 1s Lept full of liquid except when changing eluents
and the eluate 15 collected 1 50 ml fractions numbered from 1 to 43

The fractions are evaporated to dryness each taken up m 2 ml of
ethanol and the 17 Ketosteroid content 1s estimated by the Zimmer
mann reaction A graph 1s then constructed with abscissas correspond
g to the seral number of the eluate fraction and the 17 hetosteraxd
values are plotted as ordimates The peaks give the indnidual com
ponents eight of which have been visualized and five have been

1dentrfied

Method B (Rubin et al ™)

The column used for chiromatography consists of a 50 ml bulb
with a side arm and a long nech (45 em ) attached to Pyrex tubing
approumately 19 cn m length and 1 cm 10 mside diameter  To this
was attached a section about 2 cm length and 05 cm mside &
ameter which was jomed to a number 2 stopcock A plug of glass
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wool 15 wserted at the point where the column narrowed  Silica gel
{Davison Chemical Corporation mesh size through 200} 15 weighed
rapidly mto a small beaker (1000 parts of siheca gel for each part of
dned eatract) and immediately wet with a muxture of 1 part of an
hydrous benzene {Merch Reagent Grade or Bakers Analyzed) and
3 parts of petroleum cther {Mallnckrodt Chemical Company redis
tilled) The column is prepared as a slurry using a total of 100 ml of
the 1 3 benzene petroleum ether muture (fraction 1) Positne nt
trogen pressure 15 applied through the side arm dunag packing the
neck of the bulb being stopped with a rubber stopper covered with
aluminum foil A plug of glass wool 15 placed on top of the column
before the addition of the unne catract  After the addition of the
unine eatract the mtrogen pressure 1s regulated so that the time for
collecting 40 m! of cluate 1s about 5 to 8 minutes  With more polar
solvent mixtures tlus rate could not be exceeded without causing the
stopper to be pushed from the neck of the bulb

The o hetome unmne fractions to be chromatographed are stored
m a desiccator over CaCl until immediately before they are placed
on the column They are then dissolved 1n 25 m] of benzene and 75

TABLE 1
CurovaToGraPuIC FracTions Usnng Runiv et AL Procepure

(30 ml Fractions)

Fraction Numbers Solvent Mixture
1-6 1 3 Benzene petroleum ether
=11 1 1 Benzene petroleum ether
12-16 3 1 Bengene petroleum ether
17-21 Benzene
22-41 3 97 Lthy] ether benzene
1280 1 19 Ethyl ether benzene
86-00 1 9 Ethl ether benzene
96105 3 17 kthy] cther benzene
106-126 14 Lthyl ether benzene
127-14s 11 Ethyl ether benzene

ml of petroleum ether are added at the last mnute to muumize pre
cipitation  Alquots for colonmetry are removed and an ahquot of
the solution estimated to contam 4 to 8 mg of 17 hetosterads (by
Zimmermann) 1s poured mto the column Fraction 2 consists of ths
aliquot volume plus the first of a series of five 40 ml portions of 1 3
benzene )! ether The dard chr hie elution pro
cedure finally adopted is shown n Table 1 Redistilled anhydrous
ether (Malhnchrodt Analytical Reagent) 1s used in the ether benzene
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fractions A total of 145 fractions 1s collected over several worhing
days The column s ightly stoppered overnight The column 1s never
left overnight while bemng eluted with petroleum ether muxtures or
1 1 ether benzene

The ecluates are collected 1 50 m! wide mouthed Florence flasks
and ervaporated to dryness on a steam bath  They are made up to 10
ml with 95 per cent ethanol and 1 and 4ml aliquots are taken
for the Zimmermann reaction If the amount of color mn the 4 ml
aliquot 15 insigmficant the fraction 15 considered not to contam any
sigmficant amount of 17 hetosteroids  The mucrograms of 17 keto
steroid 1 the fraction are plotted agamst the frachion number and
the amount of matenial 1n each peak 15 calculated and reported as the
percentage 1t represents of the total amount of 17 ketosteroid put on
the column  Because so many aliquots aie removed for 17 ketosteroid
analysis during the preparation of the extracts for chromatography
and for companson between urine extracts tlus 1s considered prefer
able to reporting the various components m absolute amounts though
a caleulation of the absolute amounts 1n a 24 hour urne could eastly
be made from the percentage distnbution

Method C (Rubin et al** )

With this method 1t 1s possible to separate the six prmeipal a 17
ketosterords which then can be quantitatinely determined i the
usual manner by the Zmmermann method (Chapter 6 and Ap
pendix C)

PREPARATION OF CHROMATOGRAMS —Whatman No 1 filter paper 1s
cut mto strips 14 or 16 em wide nd 56 em long  These strips are
washed 1n a Soxhlet apparatus with 1 1 methanol benzene for approu
mately 48 hours  For quantitatnve paper chromatograms these stnps
are cut as shown m Figs 3 and 4 From cach 16 cm stnp two
quantitative stnips of 6 cm each and one quahtative stnp of 1 em
(for crystallne standards) are obtamed The 6 cm strips are ruled
vertically 2 mm from each edge and a 2 mm strip 1 marhed down
the center These 2mm strips arc used for locating the zones of
Zimmermann reacting materal and stapled back mto ther ongmal
positions 1n the el am all being 1 on a sheet of paper
The remaining areas of these zones 54 cm 1 width and correspond
ing m length to the Zimmermann reactmng zone on the 2 mm strips
are used for elubon and quantitatne determmations The 14 cm
sheets yield four 2 cm strips and one 1 em stnp The 2 cm strips are
also ruled off 2 mm from each edge  The area remuning for quanty
tative determmation was 16 cm 1 width
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Just before the unne eatracts or arystalline sterosds are put on the
paper the paper 1s smpregnated with a 1 1 muture of ether pro
pylene glycol and methanol or pheny1 Cellosolve and methanol  The
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Fig 8 Freparation of filter paper for d of mdivadual
17 hetosterads  {Ruban ot altsiry

excess 15 removed by blottimg  For reproducible results these two
mutures should be freshly prepared

The sok for g d are wade up
benzens and applied at the starting hine as evenly as possible across
the width of the stnp vsing micropipettes {usually 100 @} } oand dry
mg the solution on the paper with a stream of mtrogen Ten ul
ahquots of cach soluhon are removed for quanbtatne Zrmmermann
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fractions A total of 145 fractions 1s collected over several worhmng
days The column 1s tightly stoppered overmight The column 1s neyer
left overmght while bemg eluted with petroleum ether muxtures or
1 1 ether benzene

The eluates are collected m 50 m! wide mouthed Florence flasks
and evaporated to dryness on a steam bath  They arc made up to 10
ml with 95 per cent ethanol and 1 and 4ml aliquots are taken
for the Zunmermann reaction If the amount of color 1 the 4 ml
aliquot 1s msigmficant the fraction 15 considered not to contamn any
sigmificant amount of 17 ketosteronds  The mucrograms of 17 keto
steroid 1n the fraction are plotted against the fraction number and
the amount of material n each peak 15 calculated and reported as the
percentage 1t represents of the total amount of 17 ketosterord put on
the column  Because so many aliquots are removed for 17 ketosteroid
analysis during the preparation of the extracts for chromatography
and for comparison between urme eatracts this 15 considered prefer
able to reporting the various components in absolute amounts though
a calculation of the absolute amounts m a 24 hour unine could easily
be made from the percentage distribution

Method C (Rubin et al ** ')

‘With this method 1t 15 possible to separate the si prineipal @ 17
Letosteroids which then can be quantitatively determmed in the
usual manner by the Zimmermann method (Chapter 6 and Ap
pendix C)

PREPARATION OF CHEOMATOGRAMS Whatman No 1 filter paper 1s
cut mto strips 14 or 16 em wide and 56 cm long  These strps are
washed 1 a Soxhlet apparatus with 1 1 methanol benzene for approx
mately 48 hours  For quantitative paper chromatograms these strips
are cut as shown m Figs 3 and 4 From ewch 16 cm stnp two
quantitative stnps of 6 cm each and one qualitative stnp of 1 em
(for crystallme standards) are obtamncd The 6 cm stups are ruled
vertically 2 mm from each edge and a 2mm  stop 1s marked down
the center These 2 mm strips are used for locating the zones of
Zimmermann reactng matenal and stapled back mto their origmnal
positions 1n the chr ram all bemng ted on a sheet of paper
The remaing areas of these zones 54 em n width and correspond
mg 1 length to the Zimmermann reacting zone on the 2 mm  strips
are used for elution and quantitative determunations The }4em
sheets yreld four 2 cm stnips and one 1 em stnp The 2 cm stmps are
also ruled off 2 mm from each edge  The area remuning for quantt

tative determination was 16 cm an w 1dth
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matograms give satisfactory resolution at temperatures rangng from
23 to 42° The times of development will be discussed in detail
connection with chromatography of the unne extracts  The propylene
glycol chromatograms are allowed to dry by hanging them m the air
at room temperature but the phenyl Cellosolve chromatograms re
quire dryng 1 an oven at 90°C for appronmately 2 hours (untl all
odor of phenyl Cellosolve has disappeared) as small traces of phenyl
Cellosol fere with the Z

17 hetosteroid containing zones from the 6-cm stnps are eluted
quantitatinely by allowing them to stand overmght in 93 per cent
cthanol and washing them repeatedly The ethanol 1s removed 1n
vacuo and all samples are made up to 10 ml mn benzene before
ahquots are taken for analysis The zones from the 2 cm stnips are
not eluted quantitatinely They are placed overmight in test tubes
contamng 10 ml of 95 per cent ethanol and aliquots are taken directly
from thus solution  These steroids are recovered m amounts rangmg
from 83 to 117 per cent after apphcation of amounts as low as 90 ug
The standard errors scen in the averages of five to exght runs wn which
androsterone (YAV) and etiocholan-3z ol 17 one {\XII) are separated
from each other range from 2.5 to 6 per cent of the amount of matenal
recovered

PREPARATION AND CHROMATOGRAPITY OF URINE EXTRACTS  The urmes
are hydrolyzed by boiling for 8 munutes with 13 per cent volumes of
hydrochlonic acid and extracted with ether (sce p 527)  After separa
tion with the Girard s reagent (see p 528) the digitomn nonprecip
table (or @) fraction of the ketome extracts 1s prepared (p 529)
After deter of the 17 & d content by the Zimmermann
reaction (Appendix D) in terms of dehydroepiandrosterone { \MIE)
the remamder of the extract 15 transferred with benzene to a 3 ml
screw-capped wial and dned by heating m a water bath at 90 to 93 C
under a stream of mitrogen  Just before the unnary extract 1s placed
on paper 1t 1s dissolved 1n a volume of benzene such that 10 mg
or less of 17 Letosterord (by Zimmermann reaction) 1s contained mn
100 ! of solution  If the urmary extract contams 4 to 65 mg of 17
Letosterord 1t 1s dissolved m 063 ml of benzene If fewer than 4 mg
are available for analysis the eatract 15 dissolved m 035 ml of ben
zene and the necessary changes in the routine techmque are indicated
m the proper places Two 10-41. aliquots are taken from each urine
extract for quantitative Zimmermann determmation It must be
known exactly how much 17 Letosteroid was put on each chromato-

gram m order to calculate back to the daily output of the vanous
components
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determinations (see Appendn D) The standard reference com
pounds are placed on the 1cm stnp the exact amounts not being
determmed A mmmum of 5 ug was used for the reference standard
to nsure visuahzation with the Zimmermann reagent

762 em

=
|
|
T
>
|
TI>

2cm
’-lbcm
5
2 o

Cut out
Cut out
Cut out
Cut oot

B
l

i

|

=

VAVAVAVRY

a of ndidual

4 Preparation of filter paper for
P8 P 17 ketosteroids  {Rubin et al1¢ 17}

Descendmg chromatograms were run with as mobile phase hep
reviously equilibrated with cither phenyl Cellosolse or pro
pylene glycol The tanks are sealed with starch glycerol paste ** It
1s essential to run the heptane phenyl Cellosolve chromatograms in 2
tank mamtamed at 23° & 2 C  The heptane propylene glycol chro

tane p
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proceed for 5 hours at 5 to 7 € The matenal 15 then washed mto a
125 mt separatory funnel with about 86 ml of ethy} acetate The
ethyl acetate 1s washed with 5 per cent sodmum bisulfite 5 per cent
sodsum bicarbonate and then with water untl neutr1l to tmus  The
ethy! acetate 1s removed w vacuo the residue 1s transferred quantita
tnely with benzene to a 15 ml centnfuge tube and the benzens 1s
removed The residue 1s apphed 18 benzene solution to a 2em
stop and chromatographed for 24 hours i the heptaue propylene
gheol system  Crystalhine wndrosterone (NAV) 15 used for a refer
ence stindard  The majer zone movng slower than androsterone
{A\AV) wiuch appears 1n these chromatograms has been shown by
mfrared analy sis to be the 911 epoude of androsterone (CCAXIV)
Repeated studies of the perbenzose and oudation have demonstrated
that the amount of epoude determined by the foregong procedure
represents 81 & 23 per cent of the amount of A0V androsten-3z ol
17 one {LIVv) present before omdaton  From this it 1s possible to
caleulate the 1mount of the compound eacreted per day  The daly
andrasterone (\AV} eacretion then is the value caleulated from the
androsterone {\AV) zone minus the value of the A%!Y unsaturated
compound and plus the daly value of the a® ¥ androsten 17 one
(L)

{c) The etiocholan 3x o} 17 one {XMII} zone 15 treated sumlasly to
the androsterone (AAV) zone A 48 hour oxidation tune 15 necessary
for optimum omdation of a®™ etiocholen-3x of 17 one (LV) The
chromatogram of the omdized material 15 developed for 48 hours
The major zone appeanmng on ondaton of A1 etiocholen-32 ol 17
one {LV) 1s the B(11) epoxide (CC\AV) The oundation product
accounts for 68 + 13 per cent of the startng matenal under the con
ditions defined

{d) When the total amount of 17 ketosteroud 1s less than 4 mg and
the yolume of benzene solution oply 035 ml  the zone from the 24-hour
chromatogram between the etiocholan 32 o} 17 one (\\I) zone and
the starting hine 15 eluted quantitatsvely  The eluted matenal 1s then
chromatagraphed on a 2 cm stup for 72 hours tn heptane propylene

ycol

2 From the 72 Hour Chromatogram  The following components
are obtamed from analysis of the 72 hour chromatogram androstan
3z ol 1117 dione (\X\V)  etiocholan 37 011117 dione  {AXAVI)
and an unresoh ¢d residue which gies an atypical browmsh Zimmer
mann color  When any sqgmficant concentration of 11 hydroaylated
17 ketostercds 1s present they can also be seen and determined mn this
unresolved residual zone
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The ahquots taken for analysis of the components are based on m
formation as to the evpected order of magmitude of the mdividual
components Four hundred xl of solution are applied to each 6 cm
strp and the chromatograms are allowed to develop for 24 hours m the
heptane propylene glycol system  All effluent 15 caught n a small
beaker Two hundred ul are applied to a 2 cm strp and the chro
matograms are developed for 72 hours i heptane propylene glycol
(When the total volume of solution 15 only 035 ml 800 ul are apphed
to the 6 cm strip and no 2 em chromatogram 1s prepared )  After the
Zimmermann positive zones are determmed the fractions are worked
up as follows

1 From the 24 Hour Chromatogram (a) All material running
faster than androsterone (AXV) 1s eluted quantitatively from the
paper with 95 per cent ethanol and combined with the effuent After
evaporation of the ethanol the matemal 1s transferred with benzene
toa 15 ml centnfuge tube and dried 1n the water bath under nitrogen
This materal 1s then apphed quantitatniely to a 2 cm strip 1mpreg
nated with phenyl Cellosolve methanol and allowed to run for 18
hours 1 the heptane phenyl Cellosolve system The effluent 15 agam
collected and the Zimmermann values for the effluent are added to
the figure determined from the zone ascribed to A °f3 androsten 17 one
(LII) which is usually at the end of the strip  The other compounds
determimed m this chromatogram are 3 chloro A% androsten 17 one
(XXIV) the component termed II a muxture of the 3« acetoxy
etiocholan 17 one  (CC) and 3« acetoxy AP0 etocholen 17 one
(CCXAIIT) and some small amount of androsterone (AXV) remam
ing at the starting hne whose value can be added to that of the andros
terone (\AV) zone Instead of bemg eluted quantitatively the cut
out zones are placed i 10 m! of ethanol for 16 or more hours and
aliquots taken for quantitative determmation

(b) The androsterone (3XV) zone 15 eluted quantitatively with
ethanol The ethanol 1s evaporated and the residue 1s dissolved m
10 ml of benzene Aliquots of 025 and 05 ml are taken for quantita
tive Zimmermann deterrunations and 85 ml are dried down m a
15 ml centnfuge tube under mitrogen After the Zimmermann con
tent of the materal m the centnfuge tube has been determned suffi
cient perbenzoic acid dissolved mn benzene 15 added to the dried
residue to ouidize the A*!D androsten 3z ol 17 one (LIV) to the
911 epoxtde (CCAXIV) The solution of perbenzoic acid contans
approximately 23 mg per ml and 02 ml of perbenzoic acid solution
1s added for each 500 ug of combmed androstcrone (XAV) and
A9(111 androsten 3« ol 17 one (LIV)  The reachon 1s permitted o



APPENDIX C
Androgen Bioassay Methods

Capon Methods

The capon's comb has been used etensively as a test object for the
assay of androgenic actaty  The comb 1s normally under the control
of the male <ex hormone and after castration of the coch the comb
involutes and mamtamws a constant size aver a long persod of tume
The admmustration of androgens to these ammals restores the comb
to 1ts normal size  Although the Wiite or Brown Leghorn s usually
employed the Enghsh Game Bantam has also been found to be a
sensitive test object Heavier breeds such as the Barred Rock and
Rhode Istand Red are less responsive to androgens

Cuponmizing

Cockerels approxmmately 6 weeks of age are anesthetized with
cther and placed on their sides  An ersion 15 made between the
Jast two nbs the muscle layer 1s divided and the incision pulled apart
with small retractors  The testes are found clase to the midline of the
postertor abdomnal wall alongside the vena cava  The capsule en
closing the testis 1s cut and the gonad remoted No higature 15 re
quired  Care must be exercised not to crush the testis and leave tissuc
n the amimal  The meision 15 closed by sewing and the second testis
removed m a sunilar fashion on the other ide  The ammals are
watched for ¢vidence of remaming testicular yissue as mdicated by
vontimued comb growth If thic occurs the ammals are discarded
otherwise they may be used for assay in about 6 months

! th o d
intr

At the stast of an assay the sum of length plus height (L + H) of
each comb 15 determined with a mithimeter rule It 1s well to record
the exact barble used for of haight 1 of extract
dissolved 1 vegetab'e ol are made miramuscularly 1n 1 m} doses for
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TABLE 1
Stuuary ofF ANDROGEN METODS

(Capon s Comb—Intramuscular Injection)

Durat oa Jndexof  Sens
of Teat Blops  Frecs tty
Materal Relat nsh p (da3 ) (0] (&) {mg) Ref ren e
Androsters o Log dose—comb 3 500 018 03 Greenwood
oW Erowth vall
& drosterune Log duse—comb - 17 o1 05
growth
Adroete ¢ Logdose—l g 3 0.8 0197 00 Emmens
comls growth
Androstero o Log due—1 g H o404 0 50 0125
comb growth
A dost ro Logdse— b 5 10 0271 0 .00 M Cullagh s &
& oxth Csl 4

Application of androgens to capon’s comb

If the hormone 1s applied durectly to the comb ms(ead of by mn
the amount y to p a

&

T T T T T T

" [N
T T T
1

Comb growth I + H {(mm)
~
T

3 L | SN}
2 4 8 16 32
Log dose (micrograms)
Fig 2 Capons comb re ponse to androsterone admimstered by daily comb mnunc
ton for 5 days  (McCullagh and Culer 4}

mcrement m the comb 15 approximately one hundredth the amount
needed by mjection* * 4 Figure 2 1llustrates the log dose response
curve obtaned from the data of McCullagh and Cuyler * when andros
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5 days nd the combs are again measured one day after the last dose
The mean Jength plus height (L + H) for at Jeast 8 capons may be re
ferred to a standard curve and the umtage m mternational umts
(I1U ) read directly

The capon umt of Gallagher and hoch?® was defined as the daily
amount of matenal mjected for 5 days which yielded a 5 mm average
mcrease m (L + H) This umt 1s roughly equivalent to one IU
which by formal defimtion represents the androgemc actvity of 01
mg of pure ndrosterone (ZAV) Gallagher and Koch reported a
mean error of 226 per cent when the unknown was run in parallel
with a standard and a group of 16 to 25 capons was used for both
unknown and standard

Greenwood et al * Emmens® and McCullagh and Cuyler* have
studied the capon method of androgen assay They employed methods
sumlar m details to the method of Gallagher and Koch* Figure 1

T —— 20
1o 2 18
E El6
< 8f ] —514
T ]
: 6 + 12
'_ )
= 10
H HE
& 4 1 &
2 26
E E
3 2+ o 4 8§ 4
2
ol o R
03 06 12 24 48 05 10 20 40 80

Log dose (mulligrams) Log dose (mulligrams)
Fig 1 Capons comb response to androsterane myected daily Lcft 3 day test

nght 5day test (Creenwood et al2)

illustrates the dose response curves found by Greenwood et al? for
the 3 and 5 day assays Plotting the loganithm of the dose of andros

terone {ZAV) versus the response a lnear relationship was found
Using the 5 day assay method Greenwood et al ® reported n accuracy
of +£18 per cent (P =0 95) 1f 5 capons are used for the unknown and
referred to standard curve nd 12 per cent (P = 095) if 10 amm‘als
are used Table 1 summarizes the ch of the

njection capon method for both 3 and 5 day test periods Androster

one (X1V) was the androgen each mstance This table indicates
the type of relatonship the slope (b) the index of preaision (A) and

the sensitivity *
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The mean mdex of precision (A) was 0184 = 0063  Table 3 sum

manzes the cl 1sties of the capon method
TABIE 3
Sumsany oF ANDRooEN METnODS *
(Capon & Comb—~Inunction)
Duraton Lode of  seuse
of T Precwon 4 1
Matenad Relationsh p [Ch #=RE O)£8E  {wg?  Befee cn
Androsicrons Logdose—combgrowid 3 7470 4 OIH£008 12 Bawes
Ry
A diosterone Logdose—coubgr b 5 03 e0s 70 MeCullagh aad

Cuplee

Chick Methods

The early studies of Ruzich1 * Burrows et al ™ Daoby * ® Dorfman
and Greulich ** and Frank et al ¥ *2 mndicated the possibility of using
the chuck comb as the test object for androgen assays Ruzicha®
painted the chicks comb with a 05 per cent soluhion of androsterone
{AAV) 1n o1l each day for a penod of several weeks and obtained large
increases ip comb area He did not however study this reaction
quantitatnnely  Frank and Klempner® applied the androgens in onl
solutions directly to the base of the comb  These workers were able to
evoke a definste response with as hitle as 20 g of androsterone  Bur
rows and his co-worhers* ehated comb growth both by mjection wto
the base of the comb and by the intramuscular route  In all the studres

d the end pomt depends on the weight of the comb These
represent an unprotement over the Jess exact methods of measurement
of size of the capons comb  Howcver in the latter mstance there 1s
the advantage of having each ammal serve as its own contro! Al
all the cheeh method 1s a much more practical procedure and has
largely replaced the older capon assay

Relatve reactivity of combs of various breeds

Wite Leghorn chicks are used for androgen assays because of thex
relatnely high sensttiity  Figure 3 illustrates the response of th:ee
breeds of chichs to tesk D (LNXAIN) ad)
by direct appheation to the comb On the basis of the immmal quantity
of testosterone propionate {LNAXIX) needed to preduce a 20 per cent
werease m the comb ratio the male White Leghorns were fifteen
tumes as senative as the Rhode Island Reds and twenty times as senst
trve as the Barred Rock  Similurly the female White T eghorns were
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terone (\XV) was applied directly to the comb The details are the
same as described m the preceding section ecept for the admumstra
tion of the androgen solution  The extract 1s dissolved n sesame o1l so
that the total dose 15 contamed 1n 1 ml of solution Each day for 5
consecutive days 02 ml of the androgen sofution 1s applied evenly
over the whole comb

Emmens * has studied the capons comb method using munction
He used both White and Brown Leghorn capons The hormone is
dissolved 1n 01 ml of oil and applied to the comb once daily for 8
days The combs are measured (L + H) with a millimeter rule before
treatment 1s begun and agam one day after the last hormone applt
cation

Table 2 presents the results of four assays using a total of 20 capons
10 on the unknown and 10 on the standard Emmens data® were

TABLE 2

Tue Assiy or Anprosrerone (A\V) 1 11 Carovs Cous
Inoneriov Meriop oF Emvrns

(Based on the Data of Emmens %)
N=s5

High dose of standard _ High dose of unknown
Low dose of standard ~ Low dose of unknown

Standard = Unknownn

Duffer
Com Index ence
Dosage bined of Pre between Totency
Level Slope ciston Slopes Ratio
(ug) ®) ™ ® (%= SE)
0408 9 33 0 108 1215 130 £ 16
04182 6 88 0 360 0 G8% 02 =34
0416 7 50 0 186 0 87 97 £ 19
0816 o 83 0 079 2 610 119 2= 22

used and calculated according to the simphfied statistical design of
Blss®® By using this design and appropnate statistical formulae
measure of the potency ratio the error m the potency rato and the
sigmficancy of differences in the slopes of unknown and standard are
casily obtamed Smnce the unknown and standard are 1dentical the
actual potency ratio ss 100 per cent  In the four tests the determined
potency ratio vaned from 92:£ 34 to 130 2 10 In 2n]y ene ‘u:'stancf
were the slopes of the unknown and dard y
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but the combs of the White Leghorns showed a sigmficantly greater
slope

An evaluahion of the maximum percentage increase i comb size by
androgen stimulation revcaled that no 10 ; .
sigmficant difference could be demon J
strated among the three breeds for
either male or female chicks* 130 1

Method of Frank et ol ** *®

The techmque devised by Irank et
al11 1828 35 gmple sensitive and repro
ducible  Using this method Dorfman 37
has shown that in 24 determinations of
androsterone  (\AV) 1 the dosage
range of 20 to 40 ug and using 16 to 20
chicks per assay the mean error of the
assays was 13 per cent and n 89 de Ed o 1
termmations over the range from 10 to
50 yg using the same number of am 80
mals per assay the mean crror was 246
per cent The reliabality of the method
has been confirmed ¥ _5|°_—16ﬁ)0

rrocEpuRe  White Leghomn chucks Log dose androsterone
mued pullets and cockerels are used at (micrograms)
2to 8 daysof age The ammals are hept Fig 4 Chicks comb response
m a brooder with a ther control ¥ ation (Va[l;:;d::e:; ‘a.l;p“
at a temperature between 83 and 96 F

Each group should consist of at least 16 chicks  The total dose of
material equivalent to an amount between 20 and 40 pg of androster
one (XAV) to be administered to cach chickh 15 dissolved m 035 ml
of sesame ol  Starting when the anmals are 2 to 8 days of age
005 ml of o 15 admunstered daily for 7 days The matenal 1s
dropped on the comb by means of a 1 ml tuberculin syringe fitted with
a fine hypodermic needle  An attempt 15 made to apply the oil solu
tion slowly so that spreading to the head feathers 1s mimmized
Twenty four hours after the last application of androgen solution the
chicks are autopsied (8 to 9 days of age)

Body weights are determuned at the tume of the first application of
the androgen At autopsy the body weight weight of comb and sex
of the amimal are determined  The combs are removed by two long:
tudinal meisions along the base at the juncture with the scalp The
ncisions are extended vertically down to the shull The comb 1s freed

Comb weight (mulligrams)
8
T
.
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ten times as responsive as the Rhode Island Reds and twenty tumes as
responsive as the Barred Rocks

The comparative sensivities of the combs of the three breeds
were evaluated by selecting portions of the log dose response curves
where the slopes of all three breeds were not sigmificantly different and

129 T T T T T T T T T
_ 10} N
£
g s
= sor 4 o g
H
<4 o,
4
a or 1
£
8 o= Whie Legho n of
40 hode fsiand Red o |
= Ba red Rock
20 L I L ! | | I L
20 40 80 160 320 640 1280 2560 5120
Log dose testosterone propionate (micrograms)
120 \» T T T T T T T T T
7 100 /
g
= 8of
o el
E %
S 4ot o = Whte Leghom
© 7 e ?
& = Barred Rock §
20 L I

] 1 1 1 1 1 L
20 40 80 160 320 640 1280 2560 5120
Log dose testosterone propionate (micrograms)
Fig 8 Top Comb responses of three breeds of male cluchs to testosterone
propionate  Bottom  Comb responses of three breeds of female chicks to tes
tosterone propionate  ( Dorfman 1)

by using the displacement of the curves as another measure of the
relati o sensstvity of the various breeds If the sensitnaty of the male
‘White Leghorn chick comb was expressed as 100 per cent the senst
tivity of the Rhode Island Red was 10 per cent and of the Barred
ent
Rozkﬂ}fdpci:t‘;non of sensitnvty of the respectne combs to androgen
was the maxtmum slope attanable using a log dose response relation
ship for at least three pomnts No sigmificant difference 1 maximum
slope was found for the Rhode Island Red and Barred Rock combs
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from the shull and 1ts base 15 touched hghtly to a towel to remove
blood from the cut surface The comb 1s weighed quickly to avoid
drying on a sutable torsion balance

To calculate the concentration of androgens 1 terms of androster
one (3XV) the following formula was used where 3w = sum of comb
weights in mg S = sum of the comb wesghts squared 3B; = sum
of imtial body weights in grams =B, = sum of terminal body weights
n grams Nm = number of male chicks and Nf = number of female
chicks The androsterone (XXV) equmvalents (A) in micrograms are
calculated by the following formula

. 1 061(Zw) — 00043(Zw”) — 0 397(2By) + 14 ToNm + 1853V
a7 Nm + Nf

Additional chick comb methods

In addition to the method described by Frank et al ™ ¢ the chick
comb has been used under a variety of conditions for several different
androgens  Valle et al ** have
studied androsterone (%XV) 270 T T 7
by direct appheation (Fig 4)
Dorfman has studied the assay
of testosterone  propionate
(LAMXIA) by dmect applica
tion ¥* testosterone propionate

150 T T I/

250~ T

2301
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Comb growth (ratio)
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Fig 5 Chicks comb response to Fig 6 Chichs cc_)mb xcspf’mse";o

drect appl methyl ora

R o

(VHI) by appl s (Fig

(LAXXIX) by 1njection **

5) and methyltestosterone (\CVI) by oral adnmstration * ** (Fig 6)
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of rats for each of the four solutions two groups on the unhnowns
and two groups on the standards Each group should contain erght
to twelve amimals  Each anmal recenes one subcutaneous njection
of 01 m! of the proper oil solution Seventy two hours after the
wnjection of the test solutions the seminal vesicles and prostate are re
moved by masing with mdectomy scissors at a pomt near the base of
the bladder The tssue 1s dipped 1 physiological saline and placed
on a corh board under a d pe The
glands are teased from the semnal vesicles and the latter are agam
immersed mn salme dried on blottng paper for a few seconds and
weighed rapidly on a torsion balance

The weights of the semmal vesicles are used wn the calculations
according to Bhss method % By these calculations the following are
determmed the potency ratio of the unknown and standard the error
range of the potency ratio and the sigmficancy of difference between

TABLE 5
AnDROGEN isSay OF TEstosTERONE Proprovats (LNNAIY)

(USP INTERLABORATORY TRIALS)

500 /ee (Theoretial) 34018 £ & (Theor tcal)
)
© F und F d
: sE| 5 | a
@giecy | ESEF B | X e/ )| * ¢
1 Wistar 443 4081 |1732[0 511037 23 20 01460 (0.53]0149
3.0 *060[1710|0 6069
Wistar 480 413 131 |035{139 33 %033 | 145 0145|1438
299 [w106|n1zio47|1se2
3 Wistar 495 *0 DJ1291)0189)1 O 29 4040 ) 1169 J016)0 a4

460 [20sriuwionz|rsn] 326 Jao2t1e [owwo|o a1
366 |0 7|13 7)|0100(1 56
308 |x0°0|1s 2|002{072
4 | Obore ) 510 2053|175 Jou fraa) 388 |xo4r]1 & lowmfoosn
M d4 400 |05 157 |omfooe

5 | Hooded 43 340 7115 2|0 «|060s| 346 4084 [1097|03 057
51 [xt3s|nlos o4 £05 111400027108

£081 106110361501

83
1
9%
& | Wistar 448 (2085 |1009f0 ¢ (069] 291 | £063|1429| 002991480
275 | +035(1703 0161 [a20
432

7 | Hula 535 | 2060 590f015s |23
44 120 3| 48t0 sto 5[ 48 |xxn|1ry |oa9f1e30
398 | 4048) 276 |o1e3fs 83

5 084283 fo 181
8 | Hotma | 620 [2067 1604 |014z]| 0438

Udks w A( Qmg/ ) Mag =501 Ukn mp deam:/ 3 Mean =348
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A summary of the chick comb methods 1s included in Table 4 This
table indicates the varous charactenstics of each particular assay
meluding the measure of preciston stated as A and the mimmum quan
ity of material that can be assayed

SPARROWSS BILL  Androgens cause blackemng of the English spar
rows bill (see Chapter 13) This end pomt has not been studied from
a quanttative viewpomt but the sensitnvity has been demonstrated
to be of an extraordinary high degree Thus a total of 1 ug of testos
terone (VII1) admmistered in sixteen dnided doses produced positive
responses m four of six castrated males and a similar dose of andros
terone (XAV) produced positive responses i all of a group of fise
castrated males 2

Mammalian Assays

The methods involving the mammal have been many and saried
The most important from the pomt of view of sensitivity and repro
ducibility have been those which employ the weight responses of the
senmnal vesicles prostate or both  The studies of korenchevsky and
Denmson * Deanesly and Parkes** Miescher et al #* Callow and
Deanesly,** Bulbring and Burns, * and Greene and Burnil ¢ ** are im
portant i the development of these methods Less defined methods
include the electrical ejaculation test -2t ductus deferens test 32 histol
ogy of Cowpers gland # % and a pharmacological ejaculation test
using pemnoston and yolhumbine *¢

The mammaltan end pomts are less sensitnve to androgens than are
those of the fow! The sensitivaty of the test in fowls may be increased
by applving the test material directly to the comb  The method de
scrtbed here 15 one which has been carefully enough studied to justify
1ts use where a relable procedure of known range of error is required
The method 15 too msensittse for routine assay of urinary extracts

Seminal vesicle method (Mathieson and Hays *')

Male rats weighing 40 to 75 grams are castrated when they are
26 to 29 days old At least 14 day s are allowed between the operation
and the use of the antmals 1 the assay Two standard solutions are
prepared contamng 20 and 80 mg of testosterone propionate
(LXMAIN) per ml of ol Sesame or corn ol may be used T“IO
unknown solutions are prepared so that they contam approanC) ly
the same concentrations of testosterone propionate (LAXXI%) ;:js t ‘;e
standard solution The concentrations of unknowns and shnd ards
should both be m a ratio of 4 to 1 between the high and low doses

The castrated rats are divided mto four equal groups one group
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Danby M Fadocrinology 27 236 1940

Dorfman It I and W W Greulich Yale J Biol Med 1079 1937

Frank R T and E Kempner Proc Soc Exptl Biol Med o6 763 1937
Frank R T and F Hollander Proc Soc Exptl Biol Med 38833 1938
Dorfman R 1 Endocnnology 427 1948
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1847

Dorfman R 1 Unpubhshed obsers ations

Pleffer C A C W llooker and A hurschbaum Endocrnology 34 889
194

Rorenchesshy V' and M Denmuson Biochem J 29 1720 1933
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the slopes of the unknown and standard Table 5 summarizes the
results of some typical assays using this method

In 1949 Wik et al ** found that the method of Mathseson and Hays ¥
mght be improved both with respect to precision and seasitivity by

admunstering the hormone nt larly nstead of sul 1y

600 T T 7

500 |- b
H

400 1
oo
E
= 00 1
&
H
=
2 a00f- R
<

100 x = P ostate

© = Seminal vesicles
0 .t 1 L

7 14 23
Log dose andresterone (milligrasms)
Fig 7 TResponses of prostate and semumal vesicles to androsterone adnumstered
over a 14 day period  (Callow and Deanesly 2¢)

Figure 7 dllustrates the typical response of the seminal vesicles and
prostate to androsterone (XAV) The relationship s log dose (mg)
to accessory weight (mg ) *
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One hundred ml of absolute alcohol are d nto a glass
stoppcred Pyrex bottle and chilled m crushed ice  Two lots of 15 mg
each of ascorbic acid are weighed  The first lot 15 ground up with
small successne portions of absolute alcohol and added to the
chilled alcohol  Since ascorbic acid 1s spanngly soluble 1 ethano!
1t 15 added as a fine suspension  This must be done before dissolubon
of the sohd potassium by droxide and again after flterng the resultant
cloudy solubon Twenty Bve to 30 grams of finely powdered potas
swm bydroxde pellets are added next A stream of mirogen 15
bubbled gently through the mnture for 3 scconds the stopper re
placed under mitrogen and the bottle shaken sigorously for about 3
minutes It 15 necessary to shake until a concentration of at least 2.6 V
ssreached  After the muture 15 sampled to test the normality the a
space 15 agam flushed with mtrogen if further shahing 15 required
The solution 15 fltered through a fine porosity Buchner type Pyrex
glass Stted fltcr into a 250 mi Pyres suchion flask packed in crushed 1ce.
A gentle stream of mitrogen 1s played over the surface of the filtenng
flwd from a comcal funnel  The second lot of 15 mg of ascoric acid
15 ground ssth absalute alcohol and added to the filtered solution  The
final concentration of the cold alkih s then adjusted to 23N within
1 per cent A shght turbidity from the ascorbic acid may be disre
garded The reagent 1s stored 1 the cold under nitrogen  Thereafter
the air space 1s always flushed with mtrogen after the bottle has been
opened

PROCEDURE  Into one tube which will serve as a blank are measured
m suceession 02 ml of absolute ethanol 02 ml of m dumtrobenzene
solution and 02 wl of potassm hydroxde salution  The reagents
are larly added to the unk d m 02 ml of absolute
cthanol 1t 15 convenient to add the reagents from a microburette
calibrated to 601 ml The exact tme of adding the potassium by
droude salution 1s noted  The tubes are well shaken to disperse the
dense potassium hydronide solution Lightly stoppered and placed i a
water bath hept at 25 + 01°C  The tubes are shielded fram all but
dull diffused Light. After an hour 10 ml of absolute ethanol are
added to each tube and the contents mmed and read m a suitable
photoelectne colorimeter with hight at 5200 A. 1t 15 deswable to com
plete all measurements of a group of samples within 5 minutes of the
time of dilution with absolute ethanol. The 17 ketosteroid content of
the test materal 15 determined from the E, g value by reference to a
calib cune d from with and
(3XV} or dehydroepiandrosterone (XAIII)




APPENDIX D
Chemical Assay Methods

Determinahion of 17 Ketosteroids

Method A (Callow, Callow and Emmens )

BEAGENTS — m Dinitrobenzene  Well crystallized and fauly pure
m dimtrobenzene 15 further purified as follows 20 grams are dissolved
m 750 ml of 95 per cent alcoho! warmed to 40° and 100 ml of 2N
NaOH are added  After 5 mmutes the solution 15 cooled and 2500 m!
of water are added The precipitated m dimtrobenzene 1s collected
on a Buchner funnel washed very thoroughly with water suched dry
and recrystalized twice n succession from 120 ml and 80 ml of
absolute alcohol The matenal must be well crystallized n almost
colorless needles mp 905 to 91° Admuxture of a 1 per cent alcoholic
solution with an equal solume of aqueous 2 N NaOH should gne no
color after an hour The reagent 1s a solution of this matenal (2
grams per 100 ml ) in absolute alcohol  Stored 1n a brown stoppered
bottle 1n the dark 1t 15 stable for 10 to 14 days  After this time 1t does
not produce a maximum color mtensity i the hetosteroid reaction

Potassium Hydroxide The reagent solution 1s 25 N KOH 1 abso
lute alcohol Nine or 10 grams of ROH are dissolved with mechanical
strnng m 50 ml of absolute alcohol and the solution 1s Sltered
through a hardened paper (Whatman No 50) on a suction pump
The concentration 15 checked by titration of 05 ml with 01 N H 504
(methyl orange mdicator) and the solution 1s diluted with alcohol if
necessary to brng 1t within the muts of 2 48 and 252N The solution
15 stable for 2 to 5 days if stored 1n a refrigerator It must be discarded
as soon as the famtest color 1s perceptible

Wilson and Carter 2 have reported that the 25 N potassium hydrox
1de alcohohe solution can be hept for a period of 3 to 4 months if
ascorbic acid 1s added and if the reagent 1s hept m an atmosphere
of mtrogen This modified reagent 15 prepared as follows

556
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same reaction was found to take place with androsterone succinate
(\C) and androsterenc sulfate {(LAAVII)  Dehydroeprandrosterone
(A1) 3-hetones such as testosterone (VIH) and cholestenone
(\AVIL) 20-letones such as allopregnan-32-0l 20-one (CI) and preg
nan-Jz-0l 20-one {\CII1} do not give the typical color  Only a weak
yellow color 15 developed by the 817 diketonce A% androstene-3 17
cione {LAI) and 320 diketone progesterone (ACIV})

The Puicus reaction guves values of 60 to 63 per cent of the tier
found by the Zimmermann reaction when apphed to the neutral
Letonic fraction of normal mens and women's urine

YROCEPURE A solution of 8 8 grams of antumony tnchlonde (CP )
m a mixture of mne parts of glacial acetic acid {(CP ) to one part of
acetic anhydnde (CP ) consttutes the reagent Then 62 ml of the
reapent 1s added drop by drop to a dned steroid or unnary extract
contuned 10 a test tube  The tube 1s stoppered and heated for 2¢
minutes in a boiling water bath  Within ¥ to 1 minute after the test
tube 15 1mmersed i the water bath the tube 15 thoroughly shaken to
insure complete solution  After being heated the tube 15 cooled and
the solution diluted with a muxture of 93 parts of glacial acetic acid
and 5 pasts of water The diluent 15 added slowly with shaluing  The
typical color with maximum ntensity 1s attained after standing 40 to
60 mnutes after dilubon at room temperature  The tube are xead
m a photocectric colorimeter 1t 6100 A between 10 and 60 mutes
after diluton  Androsterone (AXV) 15 used for the standard refcr
ence curte

Deter of Dehyd d

p
Patterson reaction ®

One fifth of a total peutral extract from a 24 hour unine sample 15
cvaparated to dryness m a test tub¢  To the residue 1s added 1 mi
of concentrated sulfuric acid and the tube 1s shaken untd the extract
1s completely dissolved The tube 15 then Lept at 25 C for 20 mm
utes and L mi of disbifed water 15 added drop by drop down the side
while the tube 15 hept cool by shalang 1t 1n cold water The tube 1s
then heated m a boilng water bath for 1 mmute A blue or blue
violet color developing 1 the final stage mdicates the presence of
uxeess dehydroepiandrosterone (AXII) or cosely related sterads
The eolor 1s very stable and unaltered by several muutes heating

("(Tkh;il;eachon 15 sensiive to 01 mg of dehydroepiandrosterone
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If a correction for nonspecific chromogens (mostly present mn the
nonketonie fraction) 1s desired readings should be done 1 both the
violet (4200 A) and mn the green (5200 8) The corrected reading mn
the green 1s calculated by the following formula

Corrected reading at 1200 { = M
. Hhi~As
where Eg = observed extinetions at 0200 3

Ev = observed extinctions at 4200

E;
Arv= Ey for chromogens

E:
hs = — for pure 17 Letosteroid
£y

Method B (Holterff and Koth %)

The reagents consist of a 2 per cent solution of m dinitrobenzenc m
95 per cent redistulled ethanol and 500 N aqueous potassum hydroxide
(electralytic grade) The latter solution should be protected wath a
paraffin seal to prevent any significant 1ccumulation of carbonate

PROCEDURL  Into a photometer tube are accurately measured 02 ml
of solution ar 0 2 ml of redistilled 95 per cent EtOH for blank 02 ml
of m dimtrobenzene solutton and 02 ml of 50N KOH solution  The
tubes are then corhed gently shalen and placed n a water bath for
90 nunutes at 25° + 02° At the end of 90 mnutes the solution 1s
diluted with 10 ml of redistiied 95 per cent ethanol  After the out
side of the tube 15 dned and polished 1t 1s placed 1 a rach for 3
minutes and the optcal density 1s measured after the zero density
powt of the photometer 1s set with the blank  The 17 ketosteraid con
tent of the test matenal 15 determined from the E o value by refer
ence to a cahbrabion curve constructed from measurements wath an
drosterone (XAV) or dehydroeprandrosterone (XAIIL) It has fre
quently been found advisable to run standards with each test run

Method of Pmncus*

prNcGIPLE  An mtense blue color (with an absotption maximum at
6100 A) 15 developed by such 17 ketosteronds as androsterone (AXV)
eprandrosterone (ARI) etiocholan 32 ol 17 one (NMi1) and A% ?
androsten 17 one (LII) by heating with a concentrated antimony tr
chlonde solution followed by dilution with glacial acetic acid  The
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Falter 660 the wavelength of maximum absorpbon of the colored
product A center setting 1s obtaned by adluslmg the “blank without
furfural” to 100 Smce all the solut furfural

shghtly 1n color while ding at room temp the col 1€
measurements are made at approximately the same time interval {2:10
minutes) after removal from the bath

TABIE 1
fleagents ror DEnybrOrPLANDROITFRONE (MNIIT) Derenwinayion?
Lrwre ka
Glacual DHA tract 1

Acetic  Standard 50 Per Cent Furfural  Glacul
And Solution  Acctic 4l Solution Acetic Aeid
(1) (1) {ml) (wl ) {ml)

Blank wathout furfural 05 20
Reagent blank 05 20
DHA (XX111) standards 05 20
(10 50 and v0 ug levels)
Urine extract blank 20 035
Unire extract 20 05

There 1s a small but sigmficant day to day varation 1m the color
stensity deseloped by DHA standards even though the same reagents
are used and the assay conditions are apparently identical It 1s there
fore essential that a full set of standards be included n each assay
series  The color produced 15 affected significantly by changes sn
furfural concentration H,50, concentration bath temperature and
heating time  Therefore 1t 15 also essential to use the same reagents
and assay conditions for standards blanks and extracts

carcuraTions (1) The galvanometer readings (G} are converted
to Lvalyes (L =2 - log G} (A table for 18
meluded 10 the mual accompanymg the Evelyn colommeter ) 1f
repheate determmnations have heen made the mean L value for each
set of repheates 15 ¢ lculated

{2) To &l 27 fic color (@) ongmally present m the
extract and (b) produced by the action of H SO, alone on the extract
the L value for the “urine extract blanl, 15 subtracted from that of the
“urme extract” Occasional urne estracts develop a shght turhidity
which also 15 corrected by the urime extract blank  The mean L values
of the rcagent blank and the DHA standards are plotted on graph
paper and a curve is drawn connecting the pomts  (The curve de
wiates shightly from strct hneanty thus differmng from that obtawed sn
the analysis of cholic ad ) The DHA content of the urme extract
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Method of Munson et al ¢
REAGENTS (1) Furfural solution A commercial grade of furfural
1s distilled twice on a boihng water bath under reduced pressure
The muiddle fraction only 1s retaned from ecach distillation For a
satisfactory product 1t 15 essential that the temperature of a boing
water bath not be exceeded  The nely colorless product 1s promptly
dissolved 1n 50 per cent acetic acid at a concentration of 0 56 per cent
(volume per volume) and stored in the cold The reagent stored at
—5° 15 stable for many months
(2) Standard solutions of dehydroepiandrosterone (XXII) (DHA)
A solution contaming 10 mg of DHA or 1145 mg of DHA acetate
per 100 ml of glacial acetic acid 1s prepared and additional standards
contaimng 0060 and 0020 mg of DHA per ml are obtamed by dilu
tion with glacial acetic and  Because DHA crystallizes 1n two poly
morphic modifications the melting pont 15 an unsatisfactory eriterion
of punty For the greater portion of the work the acetate of this
compound (mp 169 to 1705° (corrected) [«]p = +42° (ethanol))
was used as the standard but the results were expressed i terms of
DHA  The acetate gives the same intensity of color mole for mole as
the free hydroxy ketone
(3) Sulfuric acid 160N
(4) Acetic acrd 50 per cent by weight
Provided that all test solutions are treated umformly munor chinges
n reagent concentrations temperature and tme are relatively un
mmportant
An amount of pure steroid or of urne extract estimated to contam
10 to 50 pg of DHA or its equnalent 1s transferred to a cahbrated
Evelyn colonmeter tube and evaporated to dryness on a water bath
under a stream of mtrogen The dry residue if the evaporation has
been properly carned out 1s confined to a small area the bottom of
the tube and 1s dissolved 1n 0 5 ml of glacial acetic acid with warming
1f necessary The solutions in Table 1 are then added to Evelyn tubes
(or equivalent) 1n duplicate or tniphcate and mixed
To each tube indicated n Table 1 75 m! of 18 N sulfunc acid are
added at 1 minute wtervals  After the contents are mued well the
tube 1s placed m an cfficient large capacity constant thpcratulm
water bath mamtained at 67 & 02°  After exactly 12 nunutes n t[.L
bath the tube 1s removed and immediately placed m an 1 bath for
1 mute  After all the tubes have becn heated and cooled (a scries
of thurty to forty tubes can be analyzed convemently) lh]c color ’tlin
tensity 1s determmned m the Evelyn colonmeter {or equivalent) w»
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Dy tion of Testost and T Prog
Assay of festosterone propionate 1 ol ®

Frequently p larly wx!h i sof s Y
to assay relatively it of

{LXANA) m ml A chesmical method which 1s quantitative and con
venent has been suggested for this purpose ®

PREPARATION OF SEMICARBAZIDE ACEYATE STOCK SOLUTION A scrmicar
bazide acetate solution (G 225 molar) 15 prepared by reflusing together
for 2 hours 25 grams of semicarbazide hydrochlonde 25 grams of an
hydrous sodm acctate and 30 ml of methasol The solution 15
chilled and filtered to remove sodum chlonde  The fitrate 15 made
up to a volume of 100 ml with methanol  Thas soluhion 15 stable when
Lept refngerated and protected from hght 1 st turns yellow 1t should
be discarded.

PREPARATION EOR ASSAY OF SOLUTIONS CONTAINING LESS TIAN 10 Me
OF TESTOSTERONE PROFIONATE {LNANIX) Prr am.  Petroleum ether
and 90 per cent ethanol are equilibrated by shaling together equal
wolumes of the solvents The mudture 1s permitted to stand and the
two layers are separated  An o solubon contammng 50 mg of tes
tosterone propionate (LAXXIN) 15 accurately measured and added to
40 m} of the equilibrated petroleum ether contamed n a separatory
funnel  After being muned thoroughly the petroleum ether soluhon
15 extracted exght tmes with 20 ml portions of the eqmbbrated 90
por cent ethanol  The combined ethanol extracts are evaporated al
most to dryness transferred quantitatively with methanol to a 50 ml
raund bottomed flask, and cvaporated to complete dryness The
residue 15 analyzed as descnbed under “Assay of Testosterone Prope
nate” which {ollows

ASSAY OF TESTOSTERONE FROPIONATE  An accuratelv measured por
bon of a solution g 50 mg of
(LAXKIA) 15 transferred to a 80 m} round bottomed flask  If the
testosterone proponate {LAXXIX) solution contams less than 10 mg
per ml a preluninary separation 15 done as directed 1 the section
described above  Three ml of 0225 A scoucarbazide acctate solution
ar¢ added to the 50 ml sound bottomed flash Atted with a reflux con
denser and the mixture 15 cused vigorously for 2 hours  The flash.
15 cooled slowly to roam temperature 10 ml of 150 octane are added
and the contents are mied  The muxture 15 then added wath stiring,
to 75 ml, of we-cold water contamned 1n a 150 ml beaher The fash
1s rmsed with two 5 ol portians of 150 octane  If any matenal re
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aliquot 15 estimated by mnterpolation on the graph and the total DHA
content of the extract 1s obtamed by application of the approprate
factor

Method of Jensen™?®

The following method for the determmation of dehydroepiandros
terone (JXIII) has been suggested by Jensen to determme this con
shtuent quantitatively  An important pomnt 1s the hydrolytic proce
dure which according to the author permuts the preparation of an
extract which concentrates the total dehydroepiandrosterone m the
urine with neghgible amounts of artifacts

HYDROLYSIS AND EXTRACTION  An aliquot of a 24 hour sample of
urme between pH 4 and 10 estimated to contam sufficient steroid for
analysis 15 heated for 8 hours at 96 + 2°C and then extracted with
ethyl ether (see p 528) The ether eatract 15 washed successively
one time with 20 ml of 2N sulfuric acid two times with 20 ml por
tions of 4 N sodwm hydroxide and three times with 20 m! portions
of distilled water ‘The washed ether solution 1s dried over one gram
of anhydrous sodium sulfate and concentrated to dryness

COLORIMETRIC ANALSIS

Reagent 1 Four volumes of concentrated sulfunic acid plus one
volume of peroside free ethyl ether
Reagent 2 Peroxide free ethyl ether

The dried residue from the procedure above 1s dissolved m 25 ml
of reagent 1 and heated for 85 seconds without bemng stured m 2
boilmg water bath The reaction mixture 1s cooled m 1ce water and
stured with a glass rod  The test tube 15 placed mn a stand and 5 m!
of reagent 2 are added with miung  After standing 3 to 15 hours at
room temperature the solutions are read at 6000 (maximum), 5330
and 4700 A

Samprr, CALCULATIONS
Readmy,
Eqo Egan Egoo
0 613

50 ug of dehydroepiandrosterone
;ioo of a 24 hour urme sample 0216 0332 0.l
Egoon corrected
) 0613
a 0216 -+ 0842
@) 0514 — 4
374 X100 _ g5 11y /24 hours d d as of debyd
20 X 613

= 0374
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(es!oskrone (AI%) androstanc 317 dione (LVIII) dehydroepian
(NAIII) A® androstene-38 178 diol (ALI\) androsterone

{XAV) cortisone (C\VI) i NAL
(\CIV) cholesterol (\I11) cstr'ndml 178 (L) estrone ()\LV) and
estriol (XLIV)

metHop A 10ml graduated test tube contuning the testosterone
(VIII) (esther dry or mn about 04 m! of 95 per cent alcohol) 1s placed
m an 1ce bath  Two ml of concentrated sulfunc acid are added and
mixed with a footed stirning rod care being taken to avoid spattering
The tube 15 heated for 2 nunutes 1 boiling water without stiring and
then placed 1n an wce water bath  After 5 minutes 2 ml of saturated
aqueous thiocol (recrystallized from 60 per cent ethanol) and 03 ml
of 1 per cent aqueous copper sulfate are added with strring  The
tubes are reheated n boing water for 2 minutes Duning this period
they are stured three times  The tubes are agam placed 1 the 1ce
water bath and diluted to the 10 ml mark with 56 per cent sulfunc
acd. After being transferred to a colonmeter tube the solution 1s
read agamst a blank contaming the reagents but not the hormone n
an Evelyn colonimeter equipped with a 6350 A filter

The production of the green compound apparently myolves an ox1
dation  Some green color 1s produced if the solubon without copper
or wron salts 1s vigorously stirred 1n the boling water bath  Copper
sulfate 15 used to accelerate this reaction because 1t produces the most
consistent results \Vhen fernc chlonde 1s used the green color tends
to fade when a small excess 1s added A relatively large eacess of
copper sulfate can be added without any fading  Stronger omdizing
agents such as hy drogen peroxide and potassium permanganate destroy
the green color
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mains 1 the flask 1t could be transferred with two 2 ml portions of
methanol The contents of the beaker are mixed thoroughly and per
mitted to stand at 0 to 5°C for 2 to 8 hours  Crystals of testosterone
propionate semicarbazone will collect at the interface between the 150
octane and aqueous layer

A vacuum flask for vacuum filtration 15 equipped with a previously
dned (105°) and tared medm porosity fritted Pyrex glass funnel
of about 30 m! capacity With the vacuum disconnected enough
water 1s put on the filter to cover the futted surface The mixture 1s
poured carefully from the beaker into the funnel 1n a manner that will
not mix the layers The layers are allowed to settle in the funnel so
that the aqueous phase just above the fuitted disc 1s clear  Vacuum 1s
apphed just long enough to pull through most of the clear water
layer but without permitting the crystals to reach the fritted disc
This process 1s repeated several times until the contents of the beaker
are completely transferred to the funnel Vacuum 1s apphed long
enough to pull through the entire remaimng water layer and form a
cake of crystals on the fritted disc  Ten ml portions of 150 octane and
a policeman are used to transfer crystals which adhere to the sides of
the beaher These portions also serve to wash the crystals which are
on the filter Awnother 10 ml portion of 150 octane 13 used to nnse the
walls of the funnel and slurry the crystals The cake of crystals 1s
sucked dry with the vacoum The crystals are washed with 20 to 30
ml of water and suched dry using vacuum  This procedure 15 re
peated using about 10 ml of 1so octane 1n place of the water The
funnel and the crystals are dned to constant weight at 105° If the
weight 15 lugh at this pomt 1t may be due to entrapped o1l and 1t 13
necessary to rewash with 1so octane and redry untl the weight s
constant,

The melting pomt of the semicarbazone crystals 1s determined 1n a
bath heated at 3 per munute mserting the capillary at 200° Testos
terone propionate semicarbazone melts between 207 and 217° with

decomp and the f of a braght red colox
mg of semicarbazone recovered = 344 48
g e e X —
Caleulation ml of sample 401 53
= mg of testosterone propionate per ml
Deter tion of * terone '

vin)
thod for the quantitatne determination of testosterone (

[a:dn;e‘ a:dmstene-a 17 dhone (LXI)] has been descnbed by hoemg
etal?® The followng steroids do not react with the reagent cthynyl
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