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Foreword to the Second Edition

2t is almost impossible to carry the torch
of fruth through a erowd nuhout singeing
someone’s beard.

Georg Chrstoph Lichtenberg

Sciennfic knowledge of the nainre and effects of hormones and
their therapentic vse is in sudy an upsurge that it was necessary
already two years after the appearance of the first edition to
enlarge the new editton and to subject it to a thorough revision
There are new sections on the adrenocorticotropic hormene
{ACTH) and the thyrotropic hormone of the anterior mtuitary.
Same of the illustrations bave been replaced by others or altered
in accordance with scientific advances, The bibliography, whidi
goes up to 31 December 1952, has been increased hy 403 entries.
For this reasan, 1t should be pacticularly welcome to the medical
screntific warkee. The subject dex has been correspondingly
enlarged considerably.

We gratefully achnowledge the numerens and valuahle sugges.
fions made to ue by readers

The enlargement undertaken in this edition, and the lively wter-
st shown in the first edition of “Hormane Therapy in Practice,”
wistify to foffow the wishes of the publishing trade for a new
edition and alse for a translation of the hook into foreign lan-
guages. The Enghsh fation has Uty been Tuded
alter tedious and extensive preparations and now been given
10 prnt.

SCHERING A.G.
Berhin, April 1954
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Introduction

Knowledge accumulated over the centuries about the significance
of the glands of internal secretion stimulated many physicians,
physiol
mental and climecal research. It was noted as early as 1849 that
the consequences of castration in the cock remained absent if the

removed testes were reimplanted at another site 1n the body ®.

15ts, phar and chemists to intense experi-

Seven years later, because of the previously described clinical
picture of Addison’s disease @, the fact that the adrenals are
essential to life was recogmzed ®. Thus began the development
of modern endocrinology, given a further impetus by the obser-
vation of the “rejuvenauing” effect of mjections of animal tes-
ticular extracts. Further studies showed that the loss of function
due to the removal of the thyroid gland led to the clinical pre-
ture of myxoedema. On the other hand, 1t was recognized that
Graves’s disease could be mmproved by partial removal of the
goitre, and must therefore depend upon overfunction of the
thyroid ¢. More systematic research confirmed the internal sec-
retory nature of the piturtary and the pancreas & © Research
now made rapid progress, being greatly helped by the prepara-
tion of various hormones 1n pure form. Hormone research re-
ceived 1ts greatest impulse finally by the discovery of the sex
hormones, on which some famous scientists who are still active
worked (- # 91011, 12 «xo) The Schermng A. G. of Berlin played a
considerable part in the results of modern hormone research and
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synthesis {13 1 15, 16, 17, 18, 19, 20) This hook reviews the fruits of
decades of work and siudy, of clinical experience and successes
in hormone therapy. B of its small it lays no
claim to completeness, and confines itself to the most important
fields in endoerinology, the steroid hormones and the known

active agents of the priuftary.



Chemistry, Physiology and Pharmacology

General

The aetiology and treatment of functional disturbances of inter-
nal secretion have continued to grow in interest during recent

years. 5 ful tr of these if jons 15 however
only possible when the therapist 1s quite clear about the chem-
ical, physiological and ph 1 1 properties and effects of

the hormones. An exact knawledge of the effects of hormones
is more necessary than is the case with the other drugs used in
medscine, since they are not to be compared with other common
drugs; as endogenous active agents with many and often contrary
effects, they rey hing basically different. In addati

to substitution treatment, they make symptomatic and often
even causal therapy possible. As the most recent results of
research and treatment show, the nature and mode of action of
hormones are by no means completely known and elinically
tested, Ceaseless work will still be necessary in the future if
further success is to be obtained 1n the fields already opened up

The causes of endocrine disturhances may lie in congenital and
acquired “disharmonies.” Physical and mental stress, toxins,
infi 1 infl morbid 1 changes, the envi-
ronment, diet and many other factors may lead to disturbances
in the endocrine regulation of vital processes. In this the closest
relationships are maintained between the endocrine, autonomc
nervous and central nervons systems. It is self-evident that
before treatment 15 begun, the patient must be inveshgated
thoroughly. Both deficiency and excess of hormones in the hody
may lead to a disturbance of physiological vital processes. Nerv-
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ous stimuli may eause endocrine reactions; convers
influence the nervous system.

Tn addition to other agents, the hormones dominate
function of cells and tissues and generative am
processes. Either the function of certain organs is

the collaboration of scveral hormanes of different o1

in the same direction, or different effects necessa
physiological march of vital processes are achieved ¢
organ by various hormones formed in a single gland.*
icance and results of this collective action of all the
glands are apparemt from the fact that mental and
development depend upon the normal functioning o
glands rather than of a single one. The mechanism of ¢
interaction illustrated in Figure 1 is definitely more com
than can be shown in a diagram. Moreover these p
have not heen completely clarified as yet, However, 1l
itary plays a leading part. From this gland, neural and ene
humoral i Tl ceatral r
system and other endocrine glands. The whole system
a functional upit. It §a disturbed 3f there is an interrupt
only one place, whatever the cause ®% 2, such a distu
may remain localized or have a generalized cffect.

run to the hyy

The vanons phases of life — diilihood, youth, adult hfe,

age and old age ~ correspond to different hormeone levels, 1
determine and assure interplay ani normal course of the
processes and reactions typical of that phase, Disturbance
these normal glandular and hormonal correlations manifest it
selves by symptoms which must be regarded as pathological.
Hence the hormones are indispensable for the normal con
of vital processes. They transmit the psydiological and phys
logical unity of the personality.

Apart from the hormanes formed in the glands and therefore
known as glandular, there are aleo aglandular tissue ,lol'l“ﬂth:!
N, These are formed in the body tissues, and their presence is
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ons stimuli may cause endocrine reactions; conversely, hormones
influence the nervous system.

In addition 10 ather agents, the hormones dominate metabolism,
function of cells and tissues and generative and fanmctional
processes, Either the function of certain organs is affected by
the collabotation of several hormones of different origin, acting
in the same direction, or different effects necessary for the
pliysiological march of vital processes are achieved at the end-
organ by various hormones formed in a single gland. The signif-
icance and results of this collective action of all the endocrine
glands are apparent from the fact thar mental and physical
development depend upon the normal functioning of several
glands rather than of a single one. The mechanism of endocrine
interaction illustrated in Figure 1 is definitely more complicated
than can be shown in a diagram. Moreover these processes
have not been completely clarified as yer. However, the pitu-
itary plays a leading part. From this gland. neusal and endocrine-
humoral connexions run to the hypothalamus, central nervous
system and other endocrine glands. The whole system forms
a functional unit. It §s disturbed »f there is an interruption at
only one place, whatever the cause € 2; such a disturhance
may remain localized or have a generalized effect

The varions phases of hfe ~ childhood, youth, adult tife, middle
age and old age — correspond to different hormone levels, which
determine and assure interplay anid notmal course of the vital
processes and reactions typical of that phase Distarbances of
these normal glandular and hormonal correlations manifest them-
selves hy symptoms which must be regarded as pathological
Hence the hormones are indispensable for the normal course
of vital processes. They transmit the psycholagical and phiysio-
logical unity of the personality.

Apart from the hermones formed in the glands and therefore
known g3 glandular, there are aleo aglandular tiveue harmones
@, These are formedl in the hody tissnes, and their prerence is









apparently necessary only for the function of these tissues; they
are formed, re-destroyed or changed bach in the tissues them-
selves.

Among glandular hormones, we can distinguish dremically be-
tween steroid } and proteoh R ition of the
hemical classificati 1 was a direct aid to
research and made great results in treatment possible. The use
of organ preparations and transplants, whidh had up to then
been usual and necessary, now had to gve way to Detter and
more exact methods of treatment. It became possible to avoid
the unsatisfactory therapeutic results hitherto obtained with
organ extracts whose hormone content depended on many fac-
tors {see page 16). The preparation of pure hormones opened up
new prospects for pletely clear-cut hods of tr

under the control of the physician,

of these

The hasis for the discovery of chemical and biological prop-
erties and for the synthesis of hormones 13 animal experiment,
Removal of certan glands from the body permits the observa
tion of deficiency signs, and attempts can be made to reheve
these by feedng or transplanting the same glands, or by mject-
ing extracts of the glands. The next step in researd: 1s nsually

the 1solation and d i of the d I structure of
the effective agents and finally theiwr synthesis. Then, on the
basis of exact standard an indivrdually o 1 and
physiologically adapted k therapy can be developed.

The structural formulae of the steroid hormones are now known,
and they can therefore be synthesized chemrcally. Sterowds are
substances closely related to sterane. The steroid hormones are
also dertvatives of sterane, 1 e. the hydrated four-ring system
cyclopentanophenanthrene. The structural formala of sterane
shows three hydrated benzene rings and one cyclopentane ring
(Fig. 2a). In order to indicate the exact position of individual
groups and double bonds in the sterods, the 17 carbon atoms are
numbered. In order to facilitate review, however, the C and H

.



atoms are not designated, only the double honds and the sub-
stituents being given. Fig. 2 shows the structural formula of
sterane in the usual notation, as employed helow. All steroid

CH; y  CHy

Sterane
Fig 2
hormones are derived from the hasic skeleton of the steroids

(Fig. 3). )
Male and female sex hormones and also adrenal cortical hor-
mones belong to the steroid hormones. The chemical d.ﬂ'ertn.ccs
between these hormones depend upon dianges in the side-chains,
presence or absence of heto and hydroxyl groups 1n the 3, 11'. 119
or 17 pocition, and single or double honds at various postions
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in the 6-carbon rings. The close chemical relationships of all
aterod b make it und dable that they often over-
fap as regards effects, and 1n some cases may even replace each
other. On the other hand, jt should be mentioned thay trivial
changes in chemical structure may cause considerable differ
ences in the direction, intensity and quality of effects.

The sites of origin of the stereid hormones are known, but we
do not yet know the nature of the parent substance and the

CHs

CHz

Basicskeletonofsteroids
Fig 3

Liochemical svolved

p in their i ion, DNegradati
from stertnes appears possible, but this 13 as yet unproved ¢4,
Transformation of hormones mto a form suitable for excretion
occurs by oxidation and redaction; they are bound to glucureme
acid or sulphuric acid as a prelimiary to excretion 1o the urine,
In order to synthesize them dhiemically, various sterines are
used, especially those of ammal origin and partieularly chol-
esterol obtained from spinal cords of bovines (5 20, The fact
that a substance found m the body must be used for synthesis
clearly shows the pliysiological nature of the endogenous hor.
mones so obtamed. It also shows the basic difference between
these and the exogenous substances also nsed in therapy, and
whose oestrogenic properties were discovered by accident. Em.
ploeyment of the latter thus docs not constitute true hormone



therapy. They are artificial products not found in the body, and
their effects do not correspond in every respect with these of
true hormones 5 29, Treatment with real hormones is equiva-
lent to the substitution of naturally occurring ageats, and
hence to a physiological action, The synthesis of hormones was
smportant beeause it had been shown that, apart from the dis
advantages of use of organ extracts mentioncd ahove, the
amounts of active agents in the latter were so small that they
were totally inadeq for ful employ on a large
scale. For example, to produce from anireal organs the amount
of oestrogen necessary for inducing a prohferation phase in the
endometrium, 10 to 15 kg. of dried powdered pig ovary would
be necessary, while from 1 kg. of pig corpus luteum only about
30 to 35 rabbit units of corpus luteum hormone can be obtaned.
‘To prepare 1 kg. of crystalling oestradiol 15 to 20 milliard pigs
would be required, and 2!/2 million cattle to prepare 1 kg. erys-
talline desoxycorticosterone 7. Although the synthesis by steps
of hormones takes months and the yield is relatively small, this
18 the only method of product Iculated to put an adequat
supply of hormones into the hands of every doctor.

In the course of tume, research turned from the preparation
of subistances with a transient action to the production of prep-
arahions with a more powerful and a more prolonged effect. Es-
terification Jed to au increase in effect and a significant pro-
longauon of action ¥ 7. By hydrating oestrone at the keto
group oestradiol was prepared %, thus increasing endocrine
actvity fivefold to exghtfold. Other advances were the production
of tablets for implantation and the introduction of the ethinyl
group at the 17 position in the S-carbon ring ¢4 16, The latter
discovery was of particnlar importance because by means of it
a liglepotency endocrine substance was obtamed whidi is also
effcctive by mouth in tablet form. In contrast to other sub-
stances, 1t is not mactivated by passage through the {iver (sce

page 107).



The hormones of the pitutary, thyroid and parathyroids helong
to the group of protechormones. In contrast to steroid hor-
mones, the structural formulae of the protcohormones are to a
large extent still unknown. They are protein compounds of high
molecular weight which have so far not Leen synthesized. Since
the yield is very small when anterior pituitary is used as the
source of these hormones, they are obtained in part from other
sources. Gonadotropic horniones are -obtained from pregnant
mares’ serum and pregnancy urine.

To prepare the gonadotropic hormones the usual methods of
protein diemistry are employed. The statements of some re-
search workers that they have Leen able to separate off follicle-

stimulating and luteimzing factors ©* 3 are denied by others
oL sy,

2 Hormone Therapy 12



Chemistry, Physiology and Pharmacology
of the Female Sex Hormones

The ovary forms two different hormones, follicular hormone or
oestrogen and the corpus lutenm hormone or progesterone.
The site of formation of follicular hormone is the Graafian
follicle, and that of progesterone the corpus luteum which is
formed out of the Graafian follicte. During preguancy, both hor-
mones are produced in relatively large quantity in the placenta
as well, this taking over functions of an endocrine gland €3 %
{see Fig. 18).

The derivative of folhicular harmone whidt is excreted 1 the
urine, oestrone (see Fig, 5), was first obtained 1n a pure state
in Germany, where its chemical structure was elucidated @
The oestrns harmone oestriol, which also ocenrs in pregnancy
urine (sce Fig. 6), has three oxygen atoms in the form of
hydroxy} groups {eestrogen hydrate). By chemucal wansforma-
tion of oestrone (hydration of the keto group) oestradiof 15 pro-
duced ', This is the form of follienlar hormone found i the
ovary jtself (see Fig. 4). The effect of the fatter is abont five to
eght tsmes that of the oestrone exceeted in the urme. Chemacal
dhange anil esterification of oestradiol with benzowe acid pro-
duced oestradiol henzoate (see Fig. 7), whech has a more intense

effect and a longer durstion of action. Finally, the introduction

of the ethinyl group at the 17 positon in the 5-carhon ting m

oestradial gave rise to a preparation whids 1s completely effec-

tive by momh. ethinyl oestradiol (see Fig 8).

lso dersved from sterane, I

The corpus lutenn hormone i3 a ;
as eluerdated 1 1931 F4 (ace

dhrenucal formula (progrsterone) w
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OH
CH3

HO

OLSTRADIOL
PROGYNON
(Dragees, drops and smplants)

The effrctive form of follicular hormone 1 the organism

Cunlinn0: Molecular Wi 27237

81,35 (10.0estratriene—~3,17-6 - diol

Whate, odoutless erystals, stable m i, shightly soluble iu water, hut readily
soluble 10 diluted NaOH or KOH. 1n alcohol. acetone aud dioxane, only
sightly m plant ols Strongly resmstant to acids, bases, heat aud digestve
enzymes Forms esters with acids, thus
1ts duration of action

ying its effect and prol
Frecung Pt. 178° C (corrected)
20
lnln = + 81°C (w alcohol)
Occurrence: follicles, corpus lutenm, placenta, urme and gerounat

glands of male animals, lso 1w the plant world and apart from hving things
n nature
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CHy

HO

OLSTRONE
The product of follicular hormone excreted in the utime
Cuolizz0= Mol Wt 27026
A1.3 5 (0).gestratriene—3-0l-17-one
White, odoutless crystale, stable 1 air Insoluble in water Soluble 1o alcabol,
acetone, dioxane, sodium or potasstum hydroxide
T Pt 233° C—239° C.
20
(=13 = +156" € (in diloroform)

Ocenrrence prepaancy urine. urne of pregnant mares and stallions,
urine of male subjects, adrenals and placenta of human subjects, testes of

the stallon, palm-hernel residues

Fig 5



.
3N OH Y

HO

OESTR 10L
THEELOL (Ko\hcu\:r ‘hormone hydrate)
CuaHi2i03 Mol W 28837
AL (\ﬂ)-ou\u\nenr-'i, 16a¢, 174-trol
FP 280° €

telp= ¥ 66" C {im sleohol)
Geenrrence Pregeaney anine, human plecert® willow eathan

+) Tho alpha position of substaments (acwoelly acrang

L spaustly posteniorty)
' ghown by a dotted 1a¢

Fig 6
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OH
CHs

-C~0

ORSTRADIOCL HONOBINZOATE
PROGYNON B oleosum
(Ampoules)

Cosfias0a Mol Wt 376,47
Oestradiol—3-henzoate

White, odourless crystals, stable 1 atr Almost msoluble 1 water Solubde
i alcohol, scetone and dioxave, seadily solnble 10 ether aml shghily soluble
i vegetable atls

F Pr192° € —393°C.

22

[zln = + 60° C (Dhoxane}

Fig 7



HO

ETHINYL OESTRADIOL
PROGYNON C, PROGYNON M

(Tablets)
CaoHzi0: Mol Wt 29639
170-ethunyl-oestradiol

Colourless, fine needles, recrystallizable out of a mixture of equal parts of
methanol and water

F Pt — 13 C—146°C
[alp = +1°C (Dioxane)

Fig 8



CH3
CH3
0
PROGYESTERONE
PROLUTON
\Ampoules and smplants)
Corpus luteum hormone
CrtlaDs Mol Wr 314 &

At-pregnene—3,20-dione
White, odourless crystals, stable tn arr Peactically msoluble in water Soluble
10 aleohol, acetone and dioxane, shightly sofuble in vegetable oufs It crystal.
fizes aut m two polymorphic modifications, and 18 resistant to avids and
heat-stable

F Pt = 1285° C (rhombic formi
121° € —122° C (nredle Sorm)

taiy)

Oecurvenee- corpus luteum, placenta adernal cortex

= +201° € (Wlaroform)
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CH3

CHOH
CH3

HO~

PREGNANDIOL

Urinary excretory product of progesterone aud of the
sdrenal cortical hormone, desovycorticosterone

CuHu0:z Mol Wt 32050

Pregnanc—3a, 20a-diol

Crystalline plates belonging to the rhombie system
F Pt =244°C

Oceurrence Inthe unine 1 the form of 1ts glacuromde

Fig 10



CH3

I‘REG.\"’:A\' IXOIA(|X ) ¥
prOLUTON €
(Dragee®)
CuHz02 Mot Wi 31241
A‘-H-nupregnen—ﬁl}-m _17p-ol—308e
u-zu,emmy\mmmm or 20, 'll-ln\\)dro’l'lf)‘o‘yprog:nemne)
asoluble 10 wate Soluble with gFet aithentty

atable 10 37 ¥

1o solvents Teadiiy sotuble*® pyndine

White crystalss
1 the usuat 076"
£ e = 2667 261" C

lﬂg’ -4+ C (Dioxane}
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Fig. 9). Progesterone is changed biologically in the body to
pregnandiol, a substance present in particularly large amounts
in pregnancy urine (see Fig. 10). Pregnandiol is found in the
urine during the secretory phase as well as after injection of
pregnandiol, so that it 13 now regarded as the inactive excretory
form of progesterone. The inactivation of orally administered
hormones by passage through the liver has already Leen men-

Resting Phase Oestrus Phose
Fig 12 Vaginal smears from rodents in the Allen-Doisy test

tioned, as with etlunyloestradiol, this leads to the development
of pregnemnolone (sec Fig 11). Thus has an ethinyl group m the
17 position on the 5-carbon ring, and is equally active by mouth
and progestationally.

Biological and chemical hods are used for the quantitative

evaluation and the testing of the biological effect of oestrogen.
The most ly employed biol L test, the Allen-Doisy
test, depends on the d ation of 1 1, ki inized
epithelal cells in the vaginal smear of castrated female mice or
rats 9 due to the desquamative phase appearing after the in.
jection of oestrogen (see Fig. 12).
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The non-esterificd hormone preparations are standardized in
international units (i. w.) and the benzoate esters in international
benzoate umits (i h.w). One iu. represents the oestrus-pro-
dueing effect of 0.1 gamma oestrone, and one i.b.u. that of
0.1 gamma oestradiol monobenzoate (one gamma = 0,001 g,
The term rat or mouse unit (r.w. or m.u) is used for the
smalfest amount of a substance reynired ta induce cestrus in
50%s of experimental animals. In Germany, 1 m. w. equals 5 f.u,

In addition 1o bislogical methods chemical test tedmiques are
alsp used; these often involve colorimetric determinations %
18, 39),

The same principles govern the determination of the effect of
corpus luteum hormone, The bialogical test U ) {s carried out
on castrated rabbits, or better sull on infantile ones. The yard-
stick is the transformation of the endometrium from the pro-
hiferative to the secretory phase induced by progesterone.

One 1. u. corresponds 1o the cffect of 1 mg. progesterone. The
mtramusenlar dose of 5 myg. progesterone on 5 occasions, neces-
sary for the development of the secretory phase, is equal to
100 clinical wnits. Hence 1 mg. progesterone corresponils to 4
clinzeal units or 2 rabnt units or 1 . w

The quantiative determination of ecstrogen s the vrine is of
clinical sigmficance in the casc of menopausal women suspected
of having adrenal cortical or ovarian tumours with endocrine
actrvity. A relauvely high excrenon of acstrogen i the urine
is also ohserved tn men with adrenal carcinoma. The diagnostic
vaine of the excretion of progesterone as pregnando!l depends
in the first place on the demonstration of a disturbance of preg-

nancy ¢
Follsentar hormone tahen by mouth and swallewed 1s ab-
sorbed by the gastrodntestinal tracy, hut the hormone s 1o a
large extent inactivated by passage through the liver 7.



This inactivation by the liver can Le avoided by bnecal ad-
ministration (placing the tablets in the canine fossa between the
upper jaw and the upper lip). In this way the acuve agent is
absorbed through the buccal mucosa and passes dircetly into
the venous circulation {cf. page 107). On the other hand, ethinyl
eestradiol is fully effective by mouth % 3, Alcoholic so-
lutions are readily absorbed without great loss perlingual-
1y, i e. also by short-circuiting the hiver. Absorption from deli-
cate skin areas (e.g. in the bend of the elbow or on the inner
side of the thigh) is almost as good. Aqueous solutions are ab-
sorbed more rapidly parenterally than are oily ones (sec pages
103 and 109). Increasing the dose does not cause more rapid on-
set of effect but simply prolongs the duration of action (%L After
immplantation of a tablet there is a slow and even flow of
hormone into the body . Increasing the dose however does
not help the effect, but is more hkely to cause “overflow,” i.e.
ncreased excretion 5 49, The speed and the amount of absorp-
tion of a tablet vary greatly with the individual patient, and de-
pend upon the site of impl. ion, and the i y and
stereometric relationships of the tablet (cf. page 110).

On parenteral administration of progesterone, absorption 1s
rapid and complete. The demonstration that when progesterone
is administered by mouth (enterally) there is widespread inac-
tivation by the liver led to the development of the orally active
pregneninolone. As regards implantation, the remarks made
about oestradiol tablets apply with equal force to progesterone
tablets.

The vanous effectis 0f oestropgen may be classified into
gemital and extragenital; both fields of action are of equal signif-
1cance therapeutically.

The folhcular hormone (oestrogen) 1s a growth hormone; hence
the essential effect of the hormone is to cause proliferation and
wfluence the growth of tissues (uterus, vagna, mhes, breasts).
The uterns responds to admistration of follicul by

29



The non-esterified hormone preparations are standardized m
international units (i u.) and the } esters in internati

benzoate umts (i.b.u). One i.u. represents the oestrus-pro-
dueng effect of 0.1 gamma oestrone, and one i.b.n. that of
0.1 gamma oessradiol monobenzoate (one gamma = 0.001 mg.).
The term rat or mouse unit (r.u. or m,w) is used for the
smallest amount of a substance required to fnduce vestrus in
50% of experimental animals, In Germany, 1 m. . equals 5 i u.

In addition to Irological methods chemical test techniques are
also used; these often involve colorimetric determinations &
32, 3%

The same prinoiples govern the determination of the effect of
corpus luteum harmone. The biological test €% 9 j« carried ont
on castrated rabbits, or better still on nfantile ones. The yard-
stik is the transformation of the endometrinm from the pro-
Lferanive 1o the secretory phase induced by progesterone.

One 1. 0. corresponds to the effect of 1 mg. progesterone. The
mmtramusenlar dose of 5 mg. progesterone on 5 occasions, neces-
sary for the development of the secretary phase. is equal to
100 chimcal wnits. Hence 1 mg. progesterone correspands io 4
clinieal umis or 2 rabnt units or 1 1w,

of gen in the nnne is of

The ve deter
clinical igmficance m the case of menopausal women suspected

of having adrenal cortical or ovarian tumours with endocrme
activity. A relatively Jugh excrenon of oestrogen in the urme

15 alsa observed in men with adrenal carcinoma. The diagnostic
tol & 1
¥

value of the excretion of progesterone as pre

i the first place on the demonstranon of a disturhance of preg-
uancy 49,

Tolhentar hormone taken by mouth and swallowed 1 ab-
sarhed by the gastro-intestinal sraet, but the hnrmunc_ i to a
large extent smactivated by passage throngh the hver ©¥.



oxycorticosterone) show the same or similar effects, though not
in the same dosage - 9,

Corpus lutewn hormone particularly affects the uterus. The pro-

Histological picture of the vaginal mucosa of a castrated woman
before oestrogen treatment

The same mucosa cfter oestrogen treatment
Fig.13

Iiferated and therefore functioning endometrium 1s transformed
by 115 influence into the secretory phase, and hence prepared for
the implantation of the ovum. If conception does not take place,
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trae growth, with mucosal proliferation and increase in weight ¢7,
The vaginal mucosa is stumulated to grow (Fig. 13), glycogen for-
mation in its epithelium is promoted, and the occasionally neutral
reaction of the vaginal secretion is restoredl to the physiological
acid value (pH 4.5) 69, The fallopian tubes react with hyper-
aemia, growth, mucosal proliferation and an increase in motility
of the edliary epithelium, which assists the teansport of the ovum
ta the uterus by the tubes % 59, The breasts show proliferation
of the duct system 5); gestrogen also prevents secrction of the
Iactation hormone through its inbibiting effect on the pituitary,
and thus inhibits existing lactation. In animal experiments, fol-
Leular hormone may also lead, through stimulation of follicle
growth, to an increase in weight of the entire ovary, to promotion
of maturation of the follicle and its rupture, and by an effect on
the anterior pituitary to corpus luteum formation. Apart from
the obvious growth mamifestations, follicular hormone has an in-
fubiting influence on patuitary activity. It also sensitizes the
uterus to the anterior pituitary hormone oxytocin U, and auls
the growth of the prostate and semnal vesicles, as is clearly de-

monstrable m anunal experiments % 5 34,

The extragemtal effects of follicular hormone are characterized
by a general hypernemic action, with dilatation of vessels, espe-
cially those of the ahdominal organs and the genitalia, as well as
the cercbral and coronary vessels &5 % 39, by a favourable in-
fluence on the growth of har ©9, the motor function of the gail-
Wadgder 5", the relaxation of spasm of smooth musculature %,
the hlpod pretnre 9, and the metabolism 2 3 ¢ Ly an increase
10 mental eapacity ani also by the cure of certam psyduc dis
orders % ), and by other achons,

Themodeofactionofcorpusluteumbormoncts
of a generative dharacter. It was formerly the facluon to regard
she action of this hormone as strictly specific, but 1lus 1 no
longer Lehieved, since other steroid hormoncs (1cstoaterone, des-






the corpus futeum regresses, hormene production ceases, and the
endometrium is cast off, with the appearance of menstruation.
Contractility of the uterine musculature is lowered 7, and the
mucosa of the tubes is so changed that 1t is able to envelop the
ovum during its transit with a protective layer of secretion, which
is prerhaps of significance for the nutntion of the ovum during
18 travels % &% O The effect on the ovary is shown by the in-
Inbinen of ovulation ™ ™ 7 ™ jt 1¢ mediated by the pituitary.
This effect is of no practical sigmficance since progestecone is
first formed after ovulation has taken place. In very large dases,
sudh as are not nsed in therapy, progesterone led 10 intrauterme
death of the foelns in experiments on guinea-pigs 09,

Because it stimulates new formation of secreting glandular tissue
in the breast, progesterone has an influence on lactation 6 ™9,

Little 15 as yet known about the exiragenital effects of prog
rone. In animal experunents, water excretion was promoted by
administration of progesterone . Because progesterone weakens
the mydriatic effect of atropine, a parasympathetic action has
heen assumed &% ™ 2 ), It may bhe that this effect 15 the reason
for the clinical successes of progesterone therapy in glaucoma
&2 0 Corpus leteum hormone has recenlly been said 1o have
2 favourable nfluence on carcinoma (38 7 10,

The phiysiological effects of the different fe-
malesexhormones are mutually balanced throughout the
entire duration of hfe. Excessive or defictent supply of hormones
leands to pathologica) disturhances. The following s the picture
of conditions during the various phases of life (see also Fig. 14).

Even the embrye 15 under the influence of oestrogen. Because of
the high Jevel of oestrogen present in the embryo during the last
weeks of foctal life, the foetal uterus in the female enlarges. For
this reason also, vagmal bleeding may be observed a female m-
fants at shout the 5th fo 6th day after hirth a3 a withdrawal

phenomenon, and the secretion of “witdies’ muik™ from the



breasts of both hoys and girls is common. Apart from withidrawal
bleeding due to the sudden fall in oestrogen level, glvcogen dis-
appears from the vaginal epithelium, and this in its turn makes
the infantile yagina more sensitive 1o infections.
The development of fofficles in the ovaries of gitls during duld-
hood probably depends on the fact that the central nervous ays-
tem slowly and the follicle-stimnlating hormone of the
anterior pitnitary then acts npon the infantile ovary. These fol-
licles are never more than a half centimetre i dameter and sub-
sequently dusintegrate. With the anset of puberty (in Europe
mostly between the 13th and 141h years) the fofficular and corpus
inteum hormones become of impartance {or the development of
the female organism. Durmg the period of physical and mental
development of the girl, the effects of these hormones determine
ta a large extent the typical feminine draracter of the individual.
In i ton with other end: e glands, they bring ahout the
pletion of growth, infl the vegetative fi i1 of the
central nervons system, and cause the appearance of the second-
ary sex characters (breasts, hair growth, voice, ¢te.)

With the hegimung of sexual maturity, a follicle grows 1o a de
ameter of more than half a centimetre, ruptures after about
14 days of growth, and extrudes an ovum. This first ovnlation 13
the real begumning of sexnal maturity The ruptared folhcle is
transformed snto the corpns Jutewm, and the latter begins to se-
erete corpas luteam hormone. If the ovam 1s not fernlized, the
first mensteaal period oceurs by extrusion of the uterine mucosx,
now i the secretory phase. In thus way the menstrual cycle be-
g, and now continues phyawlogically over regular intervals of
21 to 36 days with an average of 28 days. However the first men-
strual periods, like those in the so-called prechmacteric, often
represent anovular bleeding 1 wiudh no ovum 38 east off from
the folhcle,

The sccretion of ovarsan hormones 13 1n the main regulated by
the antetior pituitary (see page 81) The folicle-stimulating hor-

3 Rovmorte Therspy 12

33









mone of the anteriar pituitary promotes the growth of the fol-
ticte but does not lead to its rupture. The latter ocours only ander
the inft of small suppl, ary of Iuteinizing hor-
mone, which complete the maturation of the follicle, and also
bring about Iuteinization of the thees eells. If the oestrogen fevel
has reached a certain point, the secretion of follicle-stimulating
hormone is to a great extent intubited by the vestrogen, the
luteinizing hormone of the anterior pituitary comes into action
and causes progesteronc formation by the corpus luteum,

Changes in the uterine mueosa are regulated by the ovarian hor-
mones, and run parallel to the sccretion of the latter {sce Figs. 15
and 16).

Follicular hormone causes cell prohferanon in the tunica prapria
and the glandular epithelinm, and thus a true endometrial growth
(proliferative phase). After ovulation, the corpns Jntenm hor-
mone teads 10 increased seeretion from the glands of the endo-
melriuvm, to mncrease in bleod supply te the interstitial tissuc,
and to development of the so-called spiral vessels. Because of
these changes, the mucosa enters into the stage of secretion. If
fertifization does not oceur, the mucosa 1s cast off 1n the form
of menstruation, the corpus futeum of the ovary perishes, and
the cycle begins again. If however fertiization and ymplantation
of the ovum have oceurred, the corpus lnteum develops further
to form a corpus lutenm of pregnaney, which continues the secre-
tion of progesterone and 1s at first respousible for the retention
of the mucosa and thus for pregnancy continuation,

These physiological pracesses were the starting point for mita-
tion of the natural cyele in the castrate, and also for the dem-
onstration of the doscs meceseary for substitution therapy ™.

Sinee rupture of the follicle usually takes place lietween the 12th

2nd the 161 days after mensteuation, 5 mg. of oestradiol hen.

coate was gaven mtramuscufarly 5§ tumes during the first 20 days,

and 5 mg. daily of progesterone on cach day from the 218t to the

23¢h days (reconstrugiive sdose for castrates).









After this course, a teue mensirual pertod appeared on the 2md
to 4th day after the last progesterone injection. By seriaf enret.
tage during the course of this artificially created eycle st was pos-
sible to demonstrate the specific effects of fallicular and corpus
Iuteum hormone, aud to show histalagically the dianges descril
as typical in the end tam of a castrate. Since the o

of hormones necessary to produce the normal cychical disnges
in the endometrium of a castrate vary with the nature of the
preparatious employed, a review is given on page 103 of the dif-
ferences in effects of the latter.

It has already been s1ated that if pregrancy ocenrs the corpns Ia-
teum to form . The embiryonic wrophoblast
forms ganadotropic h chorianie gonadatropin, which fur-
ther prevents the premature disappearance of the corpns tutewm
of pregnancy (see Fig.17). Hence the endometrium 1s transformed
into the decidua of pregnancy under the influence of corpus
Inteum hormone. Witk participation of the diarion, the deculua
forms the placents, wluch now not only serves for embryome
nutritton but also functions as a gland of mternal secretion, Be-
cause the production of d opin slawly
the corpus lutenm of pregnancy degenerates, usually fram zhout
the 4th month on, The placenta viow takes over alone the pro-
duction of the necessary amounnis of luteal and follicular hormone
{Fig. 18) The choriome gonadotropm which it also prodaces
abnndantly apparently replaces the function of the antenor pi-
wntary. In any case, tt has been shown that during pregnancy

the latter does not give rsc to any notable amount of gonado-
tropic hormone .

Because luteal hormone exercises an whubitory effect on meotor
excitabnlity of the uterne nwusculature, 1 directly favours the
growth of the embryo. The oxytocic effect of the postenor pi.
tmtary hormone axytecin 15 ihibited for the duratzou of preg-
naney. Later m preg the follicular and loteal h

tead to the growsh of the breasts and prepare them for Jaciatson

-
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Fig 17.  The acrion of dh dotropin in fonging corpus
tuteum funchon, and its conteguences

a) Chorisnie gonudotropin momboms the function of the corpus
tuteurm. Because of th,

b) the corpus luteum ensures the further mowlenance and devel-
apment of the decidua of pregnoncy, ond

¢} the corpus luleum keeps the utecine musculoture at rest









@ 8% 7, The maturation of grawing follicles 13 prevented by

whibition of the follicle-stimulating factor of the anterior pi.
tuitary.

The diffcrent hormone levels present dnring pregnancy are
shown in Fig. 19. The high oestrogen level at 1he end of preg-
nancy leads, in conjunction with factors as yet unknown, to sen-
sitization of the uterus for the oxytocin of the posterior punitary,
and is in part held responsible for the onset of labour. Labour and
the subsequent expulsion of the placenta lead to a E\Iddcn fall
lhc hibiti

of oestrogen on the anterior pituitary 1s removed. The latter

in the level of oestrogen. In

now secretes the lactation hormone, prolactin, which brings on
the secretion of milk. Under the influence of the folliculotropic
factar of gonadotropic hormone a follicle ripe for rupture de-
velops 1n the ovary. This follicle will however develop into the
so-called corpus luteum of lactation, which degenerates only after
lactauon has completely ceased 9. Thereafter the first true
“eychical follicle” matures, and the normal cyelical rhythm is
resumed.

The cessation of the period of reproduction is characterized by
disturbances 1n the genital sphere and in general health. The
epoch of this physiological process, or the period of gradual ex-
tinction of sexual function (usually in the fifth decade of life 1
the woman), is designated the climacteric (sce page 148). A some-
times brief but often prolonged stage of hyperendocrinism
(hyperfollicnlimsm or hyperoestrinism — cf. page 54) is followed
by arecession of oestrogen formation, wlich leads to the cessation
of the cycle aud finally to the menopause. The release of pituitary
function canses an increase in tropin secretion The spreading
reshuffle of hormones affects a number of other endocrine
organs, go that signs of deficiency and of hyperfunction appear.
These indrvadually varable endoctine processes not mfrequently
lead to pathalogical manifestations requiring treatment
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The changes in endocrine processes at the age of involution and
in old age may cause disease of the vagina, whose physiology is
greatly under the influence of endocrines. Under physiological
endacrine conditions oestrogen canses deposition of glycogen in
the vaginal epithelium. Déderlein’s bacilli thus find a suitable
nutrient medinm, form lactic ac1d and thus ereate an acid medium
(pH 4.5), which in its turn is a prerequisite for the biological
cleansing of the vagina. If these processes are disturhed, the
chinical pictures described on pages 142/143 occur. The vaginal
epithelium responds to oestrogen and also o progesterone. In fact
the vaginal epithelium responds to doses of oestrogen whidh are
too small to affect the endometrial glands ®, The demonstration
of an oestrogen effect on the vaginal epithelium @9 does not
signify that the endometrinm has reacted in a similar manner,
Study of the vaginal epithelium 1s one of the most sensitive
methods of detecting the effect of the hormane

Over a long period the endocrine changes occurring at the meno-
pause lead to a physiological atrophy of the internal sex organs
(uterus, ovaries, tubes), hut not always to extinction of hbido or
alteration 1n sexual bel The psychical changes istic
of the elderly (depression, lability of mood, etc.) may often be
regarded as signs of hormone deficiency.

Fallicular hormone has a series of extragenital effects,
which are now utilized 1 therapy. The most outstanding 1s its
mfluence on blood supply and distribution in certain areas (ah-
dominal, cerebral, skin and cardiac vessels). Dilatation of the
vessels is probably the result of the liberation of acetyldioline 7.
Because of an effect on the bone marrow, frequent adminis-
tration of oestrogen causes increase in erythrocytes and haemo-
globin 67; metabolism 13 also favourably influenced @ 89),

Female sex hormanes also have an effect on the male orgamsm.
These heterologous effects are quantitative, and are related to
the age of the patient and the chenncal nature of the substance
administered Qestrogen exercises 1ts most marked effect on the
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growth of the prostate, vas deferens and seminal vesicle, and
breast ®, Administration of oestrogen is followed by hyper-
trophy of the smooth muscle and the connective tissue, and the
epithelia of the ducts of these glands proliferate. The cause of
the prostatic hypertrophy is considered by many authors to be
a disturbance of balance between the male hormone and the
female oestrogen. The preponderance of oestrogen over the male
hormone which must accompany involution leads to growth of
the glandular component of the prostate (adenoma) ©° V5 cf.
page 172, In spite of this, oestrogen appears to lead to improve.
ment in micturition 1n certain cases of hypertrophy. It has been
shown that with high doses of oestrogen atrophy of the external
glands may be obtained ©%, The male breast also responds to
administration of oestrogen by growth of glandular epithelinm
(. 99) (see page 174). Large doses of the follicular hormone also
Iead to marked femimzation of the entire body %,

The effects of progesterone so far described in the case of the
male are of no significant therapeutic interest; they are to some
extent controversial or msufficiently confirmed ¢ * 1 99,

It is also known that the two female sex hormones act synergist-
ically 1n certain proportions. Corpus luteum hormone can change
the endometrium 1nto the secretory stage only when oestrogen
is present. In physiological conditions the female organism also
contains male sex hormones, whose significance will he discussed
1n the next dhapter.

The physwlogical and pliarmacological facts deseribed above
have led to formulation of certain treatment principles, set out

on pages 220 et seq



Chemistry. Physiology and Pharmacology
of the Male Sex Hormones

Male sex hormones are formed 1n the testis. The majority of
investigators consider that the site of formation is the interstitial
cells of Leydig, winle others believe that the germinal cells or
the cells of Sertol are responsible. It has recently been shown
that the adrenal cortex also produces androgens. In fact, this
source of male sex hormones is quite considerable. In castrates
two-thirds of the normal quantity of sex hormones may be found
and this must have come from the adrenal cortex. It has also
been established that the female adrenal cortex forms male sex
hormone in exactly the same amounts as the male. Hence the
male sex hormone is not “sex-specific” as used to be assumed
but has quite specific functions mn both sexes @6 9% 9% 99 (cf.
page 159).

Androsterone, the form of male sex hormone excreted in the
urine of men U (cf. Fig. 20), was first obtained as a pure crys-
talline substance in 1931 #%. In contrast to oestrogens, the aro-
matic six-carbon ring is mussing from its constitutional formula.
A keto group and a hydroxyl group are however present A few
years later, the o lly pure b (see
Fig. 21) was successfully 1solated 03 and the substance synthe-
s1zed from cholesterol ® 19 Ag in the case of oestrogens, this gave
the 1mpetus to therapeutic employment of the hormone on a
farge scale It very soon became possible to increase the efficacy
of the hormone by estersfication with propionic acid (Testo-
viron i oily soletion 18 testosterone propionate; of. Fig. 22), The
mtroduction of a methyl group wmnto the 17 position 1n the five-
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growth of the prostate, vas deferens and seminal vesicle, and
breast #, Administration of oestrogen is followed by hyper-
trophy of the smooth muscle aud the conncetive tissue, and the
epithelia of the ducts of these glands proliferate. The cawse of
the prostatic hypertrophy is cansidered by many authors to he
a disturbance of balance hetween the male hormone and the
female oestrogen. The preponderance of oestrogen over the male
hormone which must accompany involution icads to growth of
the glandular component of the prostate {adenoma} % W ef.
page 172. In spite of this, oestragen appears to lead to improve-
ment n wicturition in certam cases of hypertrophy. It Las been
shown that with high doses of cestrogen atrophy of the external
glands may be obtained 9. The male breast also responds to
admunistration of oestrogen hy growth of glandular epithelium
.99 (see page 174). Large doses of the follicnlar hormone also
Jead to marked feminization of the entire body 7.

The effects of progesterone so far described in the case of the
male are of no significant therapeutic interests they are to some
extent controversial or insufficiently confiemed 5 % 91 93,

Tt is also known that the two female sex hormones act synergist-
ically n certain proportions. Corpns Iutemm hormone can dhange
the endometrinm into the secretory stage only when oestrogen
18 present. In physiological conditions the female organism also
contains male sex hormones, whose sigmficance will be discussed
in the next chapter.

The physiological and phat
Lave led to formulation of certam treatment principles, set out

logical facts described ahave

on pages 220 et seq.
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after giving a loading dose of creatine more than 10%s of creatine
is excreted in 24 hours, this indicates testicnlar insufficiency.
Values under 10% suggest other cavses, However, lack of vita-
min E also leads to creatinuria, and this has been observed in
other conditions such as Graves's disease and Addison’s diseace

Histological section through
the séminal vesicte of @
castrated ape

{A} unfrected, (B} treoted with testosterone
fig 28

0% 19 The eituation 1s very complicated, and the value of the
test 15 therefore controversial 19,

The chimcal value of methods for the deter of androgens
in the nurme and blood 1s limited, since there 15 a wide range of
physiological varation Age and sex contribute ta the great varr
abihty. Only abnormslly lugh values can therefore be taken nto
account 2. In assessing these methads, 1t must be borne 1 mnd

of androgen are excreted with the hide

that cansiderable ar
snto the sntestine and theeefore lost 1o 1he urine.



The absorption of testosterone is basically governed by the same
{actors as that of female sex hormounes,

As with Female sex hormones, the effects of male sex
hormoues may be classified as genital and extragenital.

Sexunality (the characters and beliaviour specific for the male) is
determined to a great extent by the gonadal hormones. Processes
taking place in the central nesvous system are to some extent
stimalated by gonadal hormones; on the other hand, the central
nervous system has an effect on the formation of gonadal hor-
mone. A male sexual cycle comparable to the female one is un-
known. Nevertheless the man, the young male chitd and even the
emhryo are unter the influence of pituitary hormanes, especially
the gonadotropic hormones of the anterior lobe ™ 19, which
lead to stimulation of the festes with increasing maturity of the
central nervous system.

Normally, descent of the testes into the scrotum occurs before
birth, However the testes do not always descend. Administration
of gonadotropic hormenes leads indirectly by Jiberation of gon-
adal hormones to descent 3 M3 M4 VW3 Tyeccent ensures the
normal development of the testes, and thus the further physio-
logical development of the male organism. If descent daes not
tahe place, pressure and warmth in the lower abdomen or in-
guinal canal cause damage to the hormone-secreting cells of the
1estes and to the chical condittons described on page 170.

Preponderance of the substances whid: confer male character-
istics begins slowly in boys at about the &th or 7th year of life.
Play behaviour and the mode of reaction take on more and more
the duraclers typical of the male, and are gradually mtensified.

The o of follicul

hormone evoles the
oceasronal manifestation of “intersexaal behavionr,” which may
becau-e of pathological changes in the gonads or even the adre.
nals lead 1o an at in sex ing to a pathologi

endocrine-conditioned intersex (see page 188).

1 and
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after giving a loading dose of creatine more than 10% of creatine
is excreted in 24 hours, this indicates testicular insufficiency.
Values under 10% suggest other causes. However, lack of vita-
min E also leads to creatinuria, and this has heen observed in
other conditions sudi as Graves’s disease and Addison’s disease

Histological section through
the séminal vesicle of a
costrted ape

{A} untreated, {B) trected with testosterone
Fig. 28

109, M0 The sitaation 1s very comphicated, and the value of the
test 38 therefore controversial 41,

The ebhinseal value of methods for the determination of androgens
m the urine and blood 15 limited, amce there 13 a wide range of
physiological variation. Age and gex contnbute to the great vari-
ability. Only alinormally hugh values can therefore be taken into
account 1, In assessing these methods, 1t must be borne m mind
that considerable amounts of androgen are exereted with the tnie
into the intestine and tlterefore Jast 1o the urine,



daily usually restores libido and potency after a short while, A
daily d o s ¢ of 3-~10 mg. Testoviron intramuscularly is generally
required for maintenance. The level of dosage depends
on the preparation employed (see page 103).

In the interplay between testis and anterior piluilary, testo-
sterone inhibits the activity of the latter in a manner sumilar 1o
follicular hormone, but to a significantly lesser degree (see
Fig. 51). In human subjects, however, only very high doses di-
minish the excretion of gonadotropic hormone 02, If the pitui-
tary is removed, the internal secretion of the festes ceases be-
cause the effect of gonadotropic hormone is ahsent (cf. page 81).

Among the extragenital ecffects of testosterone, its in-

fluence on the circulation and the psydie are the most prominent
21,122 123, 123, 135), A dministration of one diminishes the

tonus of and dilates the cerebral vessels, with restitution of the
lipochirome ganglion cells 0%, Other anthors have observed a
rise in expiration pressure in emphysema in the elderly, and a
restoration of diminished muscle power in ageing men 4%, This
probably depends on a true retention of nitrogen in muscle,
whose capacity is thus increased . This is designated as a
myotropic effect, and the inhibiting influence on protein meta-
bolism as an anabolic effect #2. Another metabolic effect has
been d. ated in that one, like follicular b

favours the deposition of calcium and phesphorus in hone; this
fact is of significance in the treatment of bone tumors and osteo-
porosis (30, 131, Administration of testosterone also raises the
tonus of the urinary bladder 0%, and because of vasodilatation
and unprovement of circulation has a favourable effect in cases

of coronary spasm, endangiins obliterans and peripheral circula-
tory disturbance 020 1% 132 1 The antidiabetic action of testo-
sterone depends on the fact that it raises tolerance to carbo-
hydrates 927 139 During the treatment of diabetes in the elderly
there 15 a simultaneous improvement or disappearance of other
manifestations of agemng due to endocrine factors. Cure of endo-
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Notmally, at puberty the secretion of male sex hormones be-
comesmore intense Becanse of this, growth is often tempo-
rarily arsested as a result of inhibition of the secretion of growth
hormone by the antetior putuitary. The secondary sex characters
(pubic hair, breaking of the voice, growth of genitaha, male
physical conformation) appear. Concomitantly with these ex-
ternal di there is develop of the type of hehavionr
charactersstic of the mate and differentiating him sharply from
the female. The male becomes fertile (potentia generandi); kiido
and poteney {potentia coenndi) appear and are preserved almost
thronghout the rest of life.

Hormenal processes are held responsible for the changes in ca-
pacity and mood which occur during matunity. These dianges,
together with a fall 1n capacity and in libido and potency, lead
1 conjunction with distuthanees in endocrine correlation with
other glands to gencralized sympioms and signs, well knawn as
the “male elimacteric™ WD, The depression and the diminution
i mental capacity which often appear at this epoch can he
avoided by giving male sex hormone @ *); this substance alse
cures thsturbances of potency of endocrine origin.

With ncressing age, a physiological atrophy of the sex organs
may alse oceur in the male, though this is never so strougly
marked as 1 the woman; peychical changes are. however, prom-
inent The intensity of these dhanges vares very greatly with
the individual The main ge nital effect of male sex hormone
13 promotion of growth of the male sex organs. The penis, vas
deferens, seminal vesicfes, Cowper’s glauds and the preputial
glanls adueve fufl deselopment, Clinical experience aud exten-
sive research have shown (particularly by implantation of testo-
sterone into the testes) that testosterone exerts a dirert growth-
promoting cffect on the testicular tissue 112 na,

1t 15 of cluncal importance to deterrmne the therapeutic doses
necessary to remave the sequelae of castration in persons cas.
srated Jate. Adminestration of 25 mg. Testoviron intramuscularly



daily vsually restores libido and potency after a short while. A
daity d o 5 ¢ of 5—10 my. Testaviron intramuscularly is generally
required for maintenance. The level of dosage depends
on the preparation employed {see page 103).

In the interplay between testis and anterior p;l\\i\uty, testos
sterone inhibits the activity of the latter in a manner similar to
follicular hormone, but to a significantly lesser degree {see
Fig. 51). In human subjects, however, only very high doses di
minish the exeretion of gonadotropic harmane 49, If the pitui-
tary is removed, the internal secretion of the testes ceases he-
cause the effect of gonadotropic hormone is absent (¢f. page 81).

Among the extragenital effects of testosterone, its in-
fluence on the errculation and the psydhe are the most prominent
02322, 123, 124, 125\, A dusinistration of testosterone dimmmishes the
tonus of and dilates the cerebral vessels, with restitation of the
lipodivome ganglion cells @9, Other authors have observed a
rise in expiration pressure in emphyscma in the elderly, and a
restoration of diminished musele power in ageing men 422, Thig
probably depends on a true retention of nitrogen m muscle,
whose capacity is thuy increased 0%, This 13 designated as a
myotropic effect, and the inlubiting influence on protein meta.
bolism as an auabolic effect 0% Another metshokc effect has
heen demonstrated in that testosterone, like follicular hormone,
favours the deposition of caloium and phosphorus m bone; this
fact is of significance in 1he treatment of bone tumors and osteo-
poresis (30, 10 & ministration of one also rases the
tonus of the urinary bladder %9, and bLecause of vasodilatation
and improvement of circnlation has a favourable effect i cases
of nary spassn, endangiihs obli and penphetal eirenta-
tory thsturbange 024 15, 13% U, The anudiabetic action of testo-
sterone depends on the fact that it raises tolerance to carbo-
hydrates 127 139, During the treatment of diahetes in the elderly
there i3 2 simultaneous mprevement or thsappearance of other
manifestations of ageing due to endoerine factors, Cure of endo-
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crine-conditioned joint disorders 134 *t ) 544 kin disorders 1%
136, 137 et o1} has alse been reported. The favourable influence of
testosterone on menta) efficiency and mood %5 26 118, 189 oy o jt
a significant place in therapeutics. It has alse been asserted that
certain androgen ); ds prevent deg ion of the renal
parenchyma ®%9; this so-called renotropic effect has so far not
been used mueh in therapy ¢ 12,

The heteralogous employment of male sex hormone for women
is now a cemmonplace. Qvarian function 13 inhibited via the
pituitary; there is thus an indirect antagomsm to follicular hor-
mone. In correspondingly higher doses virhzation oceurs, with
complete cessation of oestrons functions {endocrine eastration)
G143 34, 13) The therapeutic employment of androgens in women
depends on these cffects (see page 159). It is particularly -
dicated 1f too high a level of oestrogen has led to disequilibrium
(hyperoesteinism). Treatment of breast carcinoma and genital
carcinoma n women with testosterone continues to gam in im-
portance (gee pages 161 and 163) The highly concentrated
Testoviron-Depot 1s especiall ble (see Fig. 21). Other andro-
gens, such as methylandrostenediol (see Frg. 25) which does not
fead to vinlization, may be used in these cases ¢4, Further work
is n y to clarify the question whether hyland liol
is equal or superior 10 festosterane as regards results

@7, 13, 189,

The therapeutic effect of fairly large doses of testosteronc i
metrorrhagras due to persistence of the follicle depends on a
direct vasoconstrictor effect on the endometral vessels 159 and
on an mdirect one via the antertor pitmtary @, This mdivect
antagomstic action is alse made use of in other gynaecological
indications {see page 159). The principles of treatment which
arise out of the consideratrons ountlined above are described on

pages 220 et seq.



Chemistry, Physiology and Pharmacology
of the Adrenal Cortical Hormones

The adrenals consist of a cortex and a medulla Both segments,

h morpholosi 1

lly and embry

lly different, produce
hormones. Adrenahine and l-noradrenaline arise from the me-
dulla In the cortex, three groups of cortical hormone with dif-
ferent effects are formed: mmeralocorticoids, glucocorticoids
and the androgen steroids 859,

Chemical research on adrenal cortical hormones has made con-
siderable progress in recent years (5% 1% 185, 156. 150 A toral of
s1x substances have been prepared in pure crystalline form:
corticosterone, desoxycorticosterone, 17-hydroxycorticosterone,
11.dehydrocorticosterone, 11-desoxy-17-hydroxycorticosterone
and 11-dehydro-17-hydroxycorticosterone (see Figs. 29 to 34).
These compounds are chemically related to progesterone. Des-
oxycorticosterone esterified with acetic acid (see Fig. 30) 15 more
effective than the non-esterified hormone 5, Preparation of the
hormones from organs has proved uneconomic. After the steroid
character of desoxycorticosterone had been elucidated, 1t was
prepared by chemical synthesis from cholesterol 59, Only after
this synthesis was 1t possible to use the hormone extensively
therapy. One of the most important of these cortical hormones
from a therapeutic standpoint 15 desoxycorticosterone, whose
acetate 18 Primocort

For evaluation of desoxycorticosterone the “classical” test of
1ts effect 1n prolonging life of adrenal d animals 15 nsed
(lfe-maintenance test). Other authors use supplementary tests,
in which they evaluate the behaviour of residual mtrogen or
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CHy0H

HO

CH3

CORTICOSTERONI

Compound B (Keadall)
Compound 1 (Reichstein)
CaMs04 Mol Wt 34625
Atpregnene—116, 21-di0l—3,20.dione
Soluble 1 fat solvents and slightly m water

F.Pt = 180° C—182° C (corrected)
lul:;= +223° C £3°C (alcohol)

Ocecurrence. adrenal cortex

Fig 29



CHj

0

DLSOXYCORTICOSTERONE
Compound Q (Reichstein)
CeHuOs Mol Wt 33022
Atpregnenc—21-ol—3,20-dione
White, odourless erystals, stable in air Shightly soluble m water More readily
soluble 1o aleohol, acetone, dioxanc and vegetable oils
F Pt =141°C—142°C
112 - 4 187° ¢ (aleohat
D alcohol)
= +173° C (dioxane)
Occurrence adrenal cortex
A acetate
PRIMOCORT {ampoules, tablets and 1mplants)
CrsHnO4 Mol. Wt 37249
&bpregnene—21-01—3,20-dione—21-acetate
White erystals, very shightly soluble 1 water, more readily soluble in alcohol,
acetone, dioxane and vegetable oils
F.Pt =157°C—158"C.
lelp = +179°C £4°C (1n dloroform)
Fig 30
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17-HYDROXYCORTICOSTERONE
(Compound F Kendall)
Compound M (Rerdhstein)
CaHn0s Mol Wt 36243
At.pregnene—I18, 17e, 21-triol —3,20-dione

Small crystala Reer out of ac . out of water, out of

sapropylaleohal

F Pt 216° C—221° C (corr ) (decomp )
2

[al;; = + 163° C (methanol)

Occurrence adrensl cortex

Fig 31
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17-RYDROXYCORTICOSTLERONE
(Compound F Kendall)

Compound M (Retchstein)
CaHl2a0s Mol Wt 36245

At.preguene—11f, 170 2U-triol—3,20-drone
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CH,0H

CH3z Lk-OH

CH;

11-DESOXY-17-MYDROXYCORTICOSTERONE
Compound § (Reichstein)
CaiHn0s Mol Wt 31643
B4-pregnene—17a, 21-diol—3,20-dione
F Pt = 207° C—209C.

Occurrence adrenal cortex

Fig 33
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20 mg. per day (average 11 mg.), and is about one-third less in
the female (average 7 mg.) @), In children, the figure is even
smaller 869, Values vary with the individual and also with age.
The more the functional capacity of the adrenal cortex dimin-
ishes, the lower the 17-ketosteroid excretion 1n the urine (6% 16
1%, On the other hand, it 1s rmsed in cases of adrenal cortical
tumour and testicular tumour, 1 virhsm and m pseudoherma-
phrodiism. The determination of 17-ketosteroids is also of dif-
ferential diagnostic significance, e.g. in Cushing’s syndrome. If
Cushing’s syndrome 1s due to an adrenal cortical tumour the
17ketosteroid excretion 18 extraordmnarily lugh; in contrast,
values are normal 1n pituntary Cushing’s syndrome @7 17,

As a technique of demonstrating differential secretion in the
adrenal cortex, determination of corticoids m the urine can now
he carried out with separation of mineralocorticoid and gluco-
corticoid exeretion (17 174 T,

All these functional tests involve so difficult a technique that
they can be carried out only in large clinies with well-equipped
laboratories and trained personnel. The Robinson-Power-Kepler
test seems suitable for the average climcal laboratory.

On or al admimstration (swallowing) even desoxycorticosterone
acetate loses much of 1ts activity by inactivation m the liver (cf.
page 107) With perlingual admimstration, a proportion of
the hormone 15 swallowed with the saliva and thus alse rendered
inactive On the other hand, buccal employment (placing a
tablet mn the camne fossa hetween the upper hip and the jaw)
ensures extraordnarily good absorption (cf. page 107), and al-
most complete utilization of the dose administered, with short-
arcuting of the portal cireulation. The hormone 15 either not
stored m the organism or else stored 1n very small amounts 07,
The adrenal cortical hormone desoxycorticosterone has 1ts chief
mfluence on carbohydrate, fat and hipoid metabolism, on water
and mneral balance and on enzyme metabolism 4% 177, 178 179, 157)
These effects are summarized in the tables on pages 61 and 65
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urea, the inerease in muscle performance {muscle-fatigue test)
or the survival time of guinea-pigs given diphtheria toxin 15 1%
10, A rat unit is that quantity of hormone whidh must he given
daily in two doses 1o adrenalectomized rats aged fonr weeks in
arder to keep 50%s of the animals afive for at least 3 weeks, One
rat unit (r. u}) in the survival test corresponds to 0.3 to 0.6 mg.
desoxycorticosterone,

Numerous methods have been suggested for testing adrenal cor-
tical function. The most important of these are the Robinson-
PowerKepler test and the determination of 17ketosteronds and
corticoids in the urine.

The Kepler test depends upon the evaluation of disturbances of
mimeral and water economy which appear in adrenal cortical
hypofunction. The nsual water tolerance test is first carried
out, and then the values for urea and diloride mn serum and
urihe are related by use of a formula to the amount of urine
cxcreted ez 163, lsl).

Detertimnation of the 17-ketosterowds involves the excretary
forms of the steroid hormones, wiich carry a keto group (CO)
in the 17 or also the 20 position of the steroid skeleton and whose
hydroxyl group on the € 3 atom has a neutral reaction @63 107 109
They mclude the 17-hydroxycorticoids (c. g cortisone and com-
pounid F) and the androgens from the adrenal cortex and the
gonads. Demonstration of 17-ketosteroids 13 therefare a group
reaction, by means of which a total of 40 ketosterard componnds
are determined These can he divided mte an alpha and a beta
fraction The alpha fraction contams the hormones from the
gonads (c. g. androsterone), while the beta fraction mamly con-
sists of hormoncs from the adrenal cortex %

Of the hormones tnvolved m total ketosterond determinations

and thete degradation prodncts, about two-thirds come from the
adrenal cortex and one-third from the gonads. The normaf vatuc

for 17-hetosterotd exereton an the male lies between 10 and
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3. Regulation of the Circulation:
by participation n-

blood pressure Counteraction of circu-

latory deviations sn phys-

1cal and psychical stress

a) regulation of blood voleme and l
3!

b} 1ncrease in heart munute volume ‘

o) mamtenance of eapllary tonus

In ad ical hypof) b d ished capacity of
the circel. for ad to stress (: 10
dystonia and to shock

In adrenocortical hyperfunction hypertension, capllary changes
(nephrotic sypdrome, retinal changes)

(3

4. lation of the Defence Fi i of the Body:
a) Increase 1n resistance to toxins

b) Intervention in detoxication processes in the body (especially
histamine detoxication)

¢) Increase i phagocyhic capacity of neutrophul leucecytes

In ad I hypof mereased 10 10f and
intoxteations

5. Regulation of Growth:
(only m with the d halo-pituntary system)

After adrenocortieal extirpation cessation of growth, dwarfiem 1
young apumals

6. Inflvence on Heat Regnlation:
In ad 1 dyst disturb of phystol

for heat regulation

capacity

7. Influence on Sevual Fanctions:
The adrenal cortes produces the raw materials for androgens and
oestrogens The adrenal cortex also 1tself produces male and female
sex hormones (“accessory sexual glands™).

In ad 14 L 1 1 L

lism, virihism,

8, Effeets on the Interrelationships between Psyche and Metabolisms
Tnfluence on the central nervous system
(himited enphoniziug and narcotic action)

5 Hormone Therapy 12
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Funetions of the Adrenal Cortical Hormane

Desoxycorticosterone

1. Regulation of Total Metabolism:

The adrenal cortical hotmone (A € hormone) desoxycorticosteroae 13
the catalyst far all phosphorylation processes {esteerfication of glucose

with phosphate),

It 13 necessary for:

2) glycogen formaon from carbo-
hydrate, or glycogenesis

b,

glycogen formation from protein
and fat, or peoglucogenesis

a

regulation of selective sugar
absorption from the intestinal
mucosa

=

reabsorption of sugar 1 the
renzl tehales

promotion of intestinal ahsorp.
tion of fat and protein

3] tati of far distril

a

Glycogen depostion iz
Tiver and musculature
Regulation of energy
exchange jn muscle

l‘rcreqm.ulu for the un-
2 sequence of fat

by promotion of mobtlization
of fat 1o the tissues and fixa.
tion of tssue cholesterol

Dusturl lead to

and Tipord metabolism

lsr glycosurra, l\emnaemu, hyper-

ol 1. and | 1

di (relation to

a) Displacement of mtracellular
flmd nto the extracellular
spaces and imio the blood
vessels

Mantenauce of electrolyte bal
snce by mobthization of sntra
cellular sodium and chlorule, sni)
fxation of potassium 1n the ccl)

2, Regalation of Water and Mineral Balance:

Regulation of oamotic
relanonshipe
Maatenance of the phys-
rotogicat MarK quolsent
As & result, 1nflcuce on
the tonus of thr anto
nomic nervous system.

il of NaCl, d

} hypofunciion
nise 10 rendual nitrogen,

In adeenocortical hypeefunction

la

retention of NaCl and watee



attempt of the organism to increase pecific r to the
damaging influence of any strain above the average. If the at-
tempt fails, either as a result of too great or too prolonged a
stress effect or in ' of nherent bility of the
body, and the stress is not overcome, the regulating processes

occurring during the AS are intensified to a pathological degree,

and signs of 1llness appear as the so-called adaptation diseases.

Basically,the AS always passes in the same manner through

three phases. The latter are sharply defined by reason of the

different regulation mechanisms appearing during the three.

The three phases are:

1. the alarm reaction;

2. the stage of resistance, or adaptation proper;

3. the stage of exhaustion.

Smee every stressful etimulus, apart from its non-speafic stress

component, exercises certain specific effects simultaneously, de-

pendmng on 1ts nature (e. g on the affected tissues or on certain

organ systems), the AS never appears in pure form. It is always

complicated by supplementary specific reactions. This is the ex-
lanation for the poly h or protean nature of the symp-

toms in the AS. During the alarm reaction adrenocortico-

tropic hormone (ACTH) 1s secreted by the anterior pituitary

in mcreased amount. Simultaneously, the formation and output
of adrenaline and I-noradrenalme from the adrenal medulla are
increased. There is hypertrophy of the adrenal cortex, with in.
creased secretion, principally of glucocorticoids. Other changes
include disappearance of lymphatic tssue (imvelution of the
thymus and lymph nodes), changes in the reticulo-endothelial ap-
paratus (increased phagocytosis and antibody formation), alter-
ations m the blood picture and the composition of the blood
protemns (eosinopenia, lymphopemia, neutrophil granulocytosis,
shift to the left, fall in erythrocyte sedimentation rate), increased
neoglucogenesis (new formation of carbohydrates out of protein
and fat), gastro-intestinal erosions, and displacements 1n mineral
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Certain research workers 4% 180 Yave for long supported the
unitary {phosphorylation) theory of adrenal cortical hormones.
and others a dualistic theory (5% 1) Aceording to the unitary
theory, desoxycorticosterone js the omnipotent hormone, and
the remaining adrenal cortical hormones are merely derived by
degradation or synthesis from desoxycorticosterone. On this
view, the physiologieal differences between the various hormones
are to a large extent quantitative, conditioned by their greater
or lesser solubility in water.

On the other hand, according to the dualistic theory mainly sup-
ported by American authors, there are two groups of adrenal
cortical hormones: the minerslocorticatds with & primary effect
on clectrolyte and water economy, and the glucocorticoids chrefly
influencing carbohydrate metabolism. According to this theary,
desoxycorticosterone and compound S belong to the group of
mineralocorticords,

All sa-called 11-hydroxyeorticosterads (the recently discovered
cortisone or compound E, now prepared in pure form, cortico-
sterone or compound B, compound A, and Kendall’s compoundF),
however, belong to the group of glucocorticoids 1153 154 135, 162
The most recent research suggests that the adrenal cortex and
the pituttary are i the front rank of defence against injuries
10 the body of any nature (157 183, 184, 183, i8¢},

According to the workmg hypothesis of these researchers, any
stress on the orgamism may be of very diverse nature, and may

be provoked by dh t agents, inf , physical or mental

sirain

The organism responds to any kind of stress constantly with the
course 19 independ

same type ol reaction, whose
of the specific nature of the enrrent siress. This basic biological
reaction in response to any stmulus exceeding the normal is
called the general adaptation syndrome (AS). The AS 13 necessary
to hfe and represents an adaptation process in the body to ape-
cial demands incurred through the action of stress. It ae the
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attempt of the organism to increase non-specific resistance to the
damaging influence of any strain above the average. If the at-
tempt fails, either as a result of too great or too prolonged a
stress effect or in consequence of inherent incapabibity of the
body, and the stress is not overcome, the regulating processes
oceurring during the AS are intensified to a pathological degree,
and signs of illness appear as the so-called adaptation diseases.
Basically, the AS always passes in the same manner through
three phases. The latter are sharply defined by reason of the
different regulation mechanisms appearing during the three.
The three phases are:
1. the alarm reaction;
2. the stage of resistance, or adaptation proper;
3. the stage of exhaustion.
Since every stressful stimulus, apart from its non-specific siress
component, exercises certain speaific effects simultaneously, de-
pending on 1ts nature (e. g- on the affected tissues or on certain
organ systems), the AS never appears in pure form. It is always
licated by 1 y specific r This is the ex-
planation for the polymorphism or protean nature of the symp-
toms in the AS. During the alarm react1on adrenocortico-
tropic hormone (ACTH) is secreted by the anterior pitwitary
in increased amount. Simultaneously, the formation and output
of adrenaline and l-noradrenaline from the adrenal medulla are
mecreased. There is hypertrophy of the adrenal cortex, with -
creased secretion, principally of glucocorticoids. Other changes
include disappearance of lymphatic tissue (involution of the
thymus and lymph nodes), changes in the reticulo-endothelial ap-
paratus (increased phagocytosis and antibody formation), alter-
ations i the Blood pieture and the composition of the blood
proteins (eosinopenia, Iymphopenia, neutrophil granulocytosss,
shift 1o the left, fall i1 ¢rythrocyte sedimentation rate), mereased
1 i fuew formation of carlohydrates out of protem
and fat), gastro-futeesisag #rimiona, and displacements in mmeral
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and water holisru. All these changes represent active defence
measures on the part of the organism against the damaging stumm-
lus, and serve to adapt the organism to the changed conditions
due to the stress, This process of adaptation is attained m the
stage of resistance There now exists a special resistance
to the factor causing the stress, but a simultaneous Jowering of
resistance to any other stress which may crop up. If the specific
stress continues for oo long, or a new and different type of
noxious stimulus is added, the stage of resistance passes over
mto the stage of exhaustion. In this phase of the AS
the body loses its capacity for adaptation. Resistance is paralysetl,
and there 15 a complete breakdown of all purposeful regufation,
with cadiexia and death of the individual as consequences. If
these reactions of the general adaplation syndrome take place
1n an excessive or abnormal manner, the various adaptation dis-
€ascs arise as resudts of bolic disequilibria in the adaptatiy
mechanism of the stage of resistance, because of endocrme dys-
function (disturbance of balance between the required amounts
of glucocorticoids and mineralocorticoids).

These new theories of American authors show the partial antago-
nism which exists i the dualistic view of things between gluco-
corticoids and mineralocorticoids. However, this sharp division
between the two groups of adrenal cortical hormones does oot
scem ta be justified in the light of the most recent results of
research, since the vartous cortical sierouls of the two groups
frequently overlap as regards cffects. Thus, for example, all the
glucocorticods se far studied have certain additional effects like
inerafocorticoids on the metabohsm of Na, Cl K and water

According to these views, desoxycorticosteronc 19 a mmeralo-
corticard, and infl muneral holigm to a mudy greater
extent than do the glucocorticoids. Only cortisone and the other
J1hproxycorticasterards cause the dhanges described above m
the Jymphatic tissne, the retcenloendoshelial system and the

blood picture.



Cortisone and desoxycorticosterone in large doses have the same
type of action on the kidney. There is first a hypertrophy of the
organ with proliferation of the perivascular connective tissue.
Later the renal arterioles contract, and in consequence the kid-
ney secretes a hypertensive substance remn, whidh causes high
blood pressure and its sequelae cardiac hypertrophy, arterio-
sclerotic changes, and so on. The renal effect of desoxycortico-
sterone, which appears only as a sign of overdosage after pro-
longed admimstration of very large doses, can be arrested by
omitting sodium chloride. Very excessive doses of glucocorticoids
may lead to permeablity of the glomeruli for protein and blood,
and finally to hyalinization and sclerosis of the glomeruli, and
thus to nephrosclerosis.

The rise 1n blood pressure which is cansed by the hypertensive
substance in the kidneys in the presence of sodium chloride, is
said to be dependent on the presence of a pituitary factor “X”.
This factor X has been demonstrated so far only m crude ex-
tracts of pitmitary and in the so-called “lyophilized™ anterior p1-
tuitary tissue (very finely emulsified prtuitary tissue in solution).
It 1s certainly n o t identical with ACTH, but may be a muxture
of other known pituitary hormones or possibly identical with
the growth hormone, At any rate, factor X appears to be a spe-
cific prmeiple of the anterior pituitary, since it is not present
1 other tissue extracts equally rich in protein.

If the diet is deficient in protem the factor is not formed This
18 the explanation of the favourable effect of a diet poor 1n salt
and protemn 1n nephrosclerosis. The deficiency of salt renders
meffective the onslaught of adrenal cortical hormones on the
renal vessels. In spite of existing renal vascular changes, the lack
of protem arrests the formation of hyperlensive substance in
the kidney, by deficient preparation of the factor X 1n the M-
turtary. These changes, which are not himted 1o the kidney but
may lead to vascular damage in the rest of the body, appear to
play a part in the stage of exhaustion after stress.
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and water metabolism. All these changes represent active defence
measures on the part of the organism against the damaging stimu-
lus, and serve to adapt the istn to the chauged liti
due to the stress. This process of adaptation is attamed m the
stage of resistance There now exists a special resistance
to the factor causing the stress, hut a simultaneous lowering of
resistance to any other stress which may crop up. If the speafic
stress continues for too long, or a new and different type of
noxions stimulus is added, the stage of resistance passes over
into the stage of exhaustion. In this phase of the AS
the body loses its caparcity for adaptation. Resistance is paralysed,
and there is a complete breakdown of all purposeful regulation,
witht cachexta and death of the individual as consequences. If
these reactions of the general adaptation syndrome take place
n an excessive or abnormal manner, the various adaptation dis-
eases arise as results of metabolic disequilibria i the adaptation
mechamsm of the stage of resistance, hecause of endocrine dys-
function (disturbance of balance between the required amounts
of glncacorticosds and mincralocorticoids).

These new theories of American anthors show the partial antago-
msm which exiats in the dualistic view of things hetween gluco-
corticonls and mineralocorticoids. However, this sharp division
hetween the two groups of adrenal cortical hormones does not
seem to be justified in the light of the most recent results of
research, since the various cortical sterowls of the two groups
frequently overlap as regards effects. Thus, for example, all the
glucacorticoids so far studied have certain additional effects like
mmeralocorncoids on the metabolism of Na, Cl, K and water.

Aceording to these views, desoxycorticosterone is a minctalo-
corticon), and nflucnees nuneral metaboligm to a mndh greater
extent than do the glucocorticoids Only cortisone and the other
11-hydroxyeorticosterands cause tlie dinnges descrilied afose in
the Iymphatic tissue, the retiewloendothelial system and the

blood picture.



Addison’s disease develops after destruction of the adrenals,
e.g. by tuberculosis, or their complete removal. In this disease
the glycogen content of muscles and lLver is lowered while the
lactic acid content of the musculature is raised. Blood pressure
and body temperature are lowered The sodium and salt levels
in the blood are lowered. The ratio of sodium to potassium is
displaced in favour of potassium. Potassium is withdrawn from
the tissue cells which consequently have a higher content of
sodium and chloride; both elements are simultaneously excreted
in greater amounts in the unne. These changes lead to concen-
tration of the blood (with increase in viscosity), polyglobulia,
increased strain on the circulation and cardiac mnsufficiency. The
cholestero! and residual nitrogen content of the blood alse in-
creases, fat absorption is disturbed (fatty stools), and the blood
sugar level falls. In association with this, there 18 a definite lower-
ing of the resistance of the organism to infections and toxins,

These manifold, severe symptoms and signs of fully developed
Addison’s disease disappear on administration of desoxycortico-
sterone but not on admimstration of cortisone alone. They are
the consequences of disturbance of regulation of metabolism of
cathohydrates, fat and enzymes, as well as of water and mineral
balance. Combination of carbohydrates with phosphorie acid 13
necessary for selective absorption of carbohydrate (glucose and
galactose) from the intestine, for transformation of sugar into
glycogen, and for changing the lactic acid arising through muscu-
lar activity into sugar and glycogen Fats are also only absorbed
after addition of phosphoric acid. This process of intermediate

hospt disturbed 1f sufficient des-
oxycorticosterone is present m the blood and tissues. The pres-
ence of this adrenal cortical hormone 15 also absolutely neces.
sary for the smooth running of salt metabolism and water meta-
bolism. There are also relationshups between the adrenal cortex
and the metabolism of vitamins and enzymes, e.g. in pellagra
and sprue (77 181 193, 194 199, Ag described above, the close re-

ylation can only
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Extensive investigations have confirmed a certain antagonism
between cortisone and desoxycorticosterone 57, Apart from its
well-known effect in acute and chronic artienlar rhenmatism,
cortisone influences a great number of other disorders in which
inflammatery processes are present with prolfecation in the
vasenlar connective tissue system as a result of excessive and
pathologically enh 1 hymal r i The side-effects
of cortisone have been repeatedly reported 3% 189,

In articular diserders of a mainly degenerative nature trials have
been made of combined treatment with desoxycorticosterone and
ascorbic acid. Sudh trials were indicated because cortisone differs
chemically from desoxycorticosterone only in the presence
of an Q@ group on the 11.C atom and an OH group on the 17-C
atom 6% 190 1L 19 The actual mechanism involved in the bio-
chemical processes taking place with this combined treat-
ment has not as yet heen completely clarified. Desoxycortico
sterone alon e intensifies any inflammatory arthrine processey
present. addition of a redox substance on the other hand {aseor-
bic acid, methylene blue, ¢ystemne) inhibits them. According 10
personal commumications 0% 3t may be supposed “that the
adrenal cortical steroids act as part of an enzyme system, which
catalyses a hypothetical hydrating or dehydrating metabolic re-
action, in wlhid: ascorbic acid acts as a H donator or dechydro-
ascorhic acid as a H acceptor. Whether this enzyme reaction can
be transferred directly to the joint, possibly m association with
hyaluronic acid metabolism, or whether (perhaps simultancousiy)
happenings localized in the cerebral cortex or diencephalon play
a decisive part is sull uncertam.” Results of treatment so far
have been most evident e cheonic degenerapve and deforming
joing disorders (arthroses), in which inflammatory processes are
ctther absent or only present in shght degree, pam has been
alleviated and mobility and general condition smprosved. There
appears to be na effect in inflammatory rhenmatism

-
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lationships between the adrenal cortex and the pituitary play a
significant part. Figures 1 and 35 give a very simplified and
schematic representation of extremely complicated processes.
The functions of the adrenal cortex are regulated by the cortico-
tropic hormone (ACTH) of the anterior pituitary. After pituitary
extirpation, the failure of secretion of this corticotropic tormone
leads to cortical atrophy with disappearance of lipoid, and to
diminution of the thymus in size. There is also a connexion be-
tween the adrenal cortex and the gonadotropic liormones of the
anterior pituitary. According to some anthors, the excessive
supply of gonadotropic hormones leads to hypertrophy of the
adrenal cortex. On the other hand, in adrenalectomized anunals
the pituitary content in gonadotropic hormones falls (% 1% 197
% Lactation is also said to depend on the presence of a function-
mg adrenal cortex 19 189,

The relationslup of the adrenal cortex to the gonads js estab-
lished not only from the diemieal standpoint, but also on chuical
and experimental grounds @ 5%, In Addison’s disease, closely
related to the severe metabolic disturbances, menstrnal anomaltes
oceur in women together with complete amenorrhoea and varili-
zation. The presence of adrenal tumours leads to ancreased ex-
cretion of androgens in the urine, in diildren te premature pu-
berty and in adults to heterosexual characteristics (7,

The progesterone-like effect of desoxycorticosterone acetate has
also heen the object of numerous studies °. According to the
results of these studies, 5 to 8 mg of desoxycorticosterone acetate
has the same action npon the rabbit uterus as 0.6 mg, progeste-
rone; applied to the interior of the uterus, as fittle as 3 mg. des-
oxycorticosterone acetate suffices to transform the mucosa inte
the sceretory phase ®1 20, It is assumed that the corpus lutemm
of pregnancy secretes a subdtance resembling adrenal cortical
Liormones 292, The sigmficance of adrenal cortical hormones i
infectsons and geueral intoxications lias already been discussed
a3 203 1718459 (see page 63)
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Hormone treatment of many disorders with desoxycorticosterone
acetate has proved correct; this preparation is however also
becoming of increasing importance as an adjunct in treatment
and after-treatment of many other diseases (infections, intoxi-
cations, damage to the liver parenchyma).
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The dianges in mineral and water halance, already set out in the
tables ou page 64, during treatment with desoxycorticosterone
acetate deserve special mention because of the therapeutic con.

On bined administration of desoxycorticosterone
and very high doses of salt, with simultaneous potassium restric-
tion, pathological retention of water oceurs 1n animal experi-
ments, with pulmonary cedema, circulatory distuthances and
hypertension %% 180 20, The great significance of the repeatedly
stressed changes mn salt metabolism is shown by the faey that
adrenalectomized rats can Le kept alive for long periods without
ecortical hiormone, simply by giving salt and lowering the po-
tassium content of the diet ™). Conversely, salt deficit and excess
of potassium in the diet have a lethal effect in adrenal cortical
insnfficiency. Small doses of salt i association with desoxy-
corticosterone duminush the need for hormone; on the ather hand,
large doses of salt induce undesirablc side-effects. Hence the
best results are obtained during treatment with adrenal cortieal
harmone if the diet contams sodium, chloride and potassium n
the correct proportions to each other. Attention must always be
paid to the diet during therapy with cortical hormones.

The property which desoxycorticosterone possesses of stabulizing
the cirenlation has recently evoked some attention. It 1s of par-
ticular therapeutic use in crrculatory dysfunction of vegetative
orgin (06 207 208 209 210 5N Capillary tonus is to a large extent
regulated by desoxycorticosterone @ #2, This cortical hormone
influences myocardial metabolism ™% Y, promotes myocardial
recovery after contraction, and thus dimnshes the fatizne of

1is 13 given 1 {y, desoxycorticos
r (‘Hﬂ\y

the heart @' If
sterane enhances effectiveness of and tolerance to the lattes

The above description shows the enormous unportanee of the

adrenal cortical hormones in physiological processes. A defintive

assessment of all the functiona of the adrenal cortex is av yet

imposable. However, we already Lnow of many pesailulitics for

the therapeutic employment of drsoxycorticosterone acetate.
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Only the anterior pitwitary hormones will be dealt with in this
monograph, partly on account of their close relationship to the
gonadal and adrenal cortical hormones. These anterior pitmtary
hormones are diemically protemns or proterds. Growth hormone,
prolachin and the corticotropic hormone are simple protems. On
the other hand, thyrotropic hormone, follicle-stimulating hor-
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Chemistry, Physiology
and Pharmacology of the Tropic Hormones
of the Anterior Pituitary

General

The hormones formed by the pitnitary are designated as pro-
t ¢ o hormones in contrast 1o the ster o d hormones 69, They
are either proteins or their degradation products, and are further
degraded to nactive sub by the corr hing digestive
enzymes wiuch split peptides. The pituitary forms two varieties
of hormone. One variety has an independent function in the
hody. By means of the other, the priuitary regulates subordinate
endocrine glands: the second type is therefore known as tropic
and trophic hormones, Tropic hormones are those whose proven
effect on a subordinate organ it is desired 1o indicale in this
way (see Figs. 1 and 35). On the other hand, trophic liormones
are those whose effects have nsually heen shown on close study
10 be via indirect mediamsms @0, Out of the many prtuitary
hormones whose presence has bren postulated on the groupds
of observed physiological effect, chemical study of the pitnitary
has revealed up to now 9 or 10 in a state of punty. Of these 6
come from the anterior lobe (see Scheme on page 77). They are
the three gon adotropirchormones - follicle-stimulating hor-
mene, luteimzing hormone or Inteotropic hormone, and pro-
lactin or lutestrophic hormone ~and three metabolic hor-
mones — cotticotropic hormone, thyrotrapic hormone and
growth hormone. The pars intermeda contains pigment hormone
In the posterior lobe, oxytocin, with an effect on the uterus,
vasopressin, with an effect on blood pressure, and the antrdiaretic
hormone adinretin have heen demonstrated.




L Gonadotropic Hormones:

1. Follel Lati 2. Luteinizi 3. Prolactin (PH), or
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Only the anterior pitwtary hormones will be dealt with 1 this
monograph, parily on account of their close relationshup to the
gonadal and adrenal cortical hormones These anterior pitmtary
hormones are chemically proteins or proteids. Growth hormone,
prolactin and the corticotropic hormone are simple proteins On
the other hand, thyrotropic hormone, follicle-stimulating hor-
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moune and lutemizing hormone are glucoproteids, as are also
similar hormones formed by the placenta, 1. e. the gonadotropic
hormone contained in human pregnancy urine (chorionic gonado-
tropin) and the serum gonadotropm in the blood of pregnant
marcs, All protein-like anterior pituitary hormones are heat-
labile in solution, with the exception of corticotropic hormone,
which undergoes a certain amount of degradation without loss
of activity. All the anterior pituitary hormones in solution at
room temperature will keep ounly for a very limited time. As
mentioned above, all the piturtary hormones are more or less
rapidly inactivated by peptic and tryptic digestion. For this rea-
son, no effect nced be expected alter oral adminisiration. They
must be admnnistered parenterally, On account of therr protein
character, synthesis of pituitary hormones has not se far been
achieved. Production of pituitary hormones 1s therefore only
possible from animal pituitaries. This basic material is unfortu-
nately available only in very limited amounts, and is correspond-
ingly very expensive. For this reason, the pituitary is employed
usually only for the production of corticotropic hormone (ACTH
“Schering A. G. Berlin”), of thyratropic hormone (Primothyron)
and of growth hormone, On the other hand, priwtary tself is
not suitable for the tedinical production of gonadotropic hor-
ntones, hecause of the extremely small amounts of gonadotropic
material present in it. Because certain ciorionic gonadotropic
hormones formed in the placenta have the same type of action,
it ty customary to use as the point of departure for preparation
of concentrated substances either the urmne of pregnant women
(chorionic gonadetropin, Primogonyl) or the blood of pregnant
mares (serum gonadotropmn, Priantin). However, even pregnzncy

ilable in 1

urine and mares’ serum are not

Various biological methods are used for the testing of these
gonadotrope substances (7 ™ *), For example, one international
unit (i. u.) of serum gonadotropin corresponds in effect to 0.1 mg.
of an international standard preparation.



Because of the considerable degradation wluch takes place
the digestive tract, oral admnistration of gonadotropic hormones

18 useless, since as mentioned above they are rapidly inactivated
by peptic and tryptic digestion. On the other hand, if they are
injected intramnscularly these agents are quickly and completely
absorbed.

According to the total effect of individual anterior pituitary hor-
mones, 2 distinction can be made between two principal groups:
gonadotropic hormones and metabolic hor-
mones,suc as corticotropic and thyrotrapic hormones and the
growth hormone.
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The Gonadotropic Hormones

The gonadotrepic anterior pituitary substances and sumilar hor-
mones of placental origin have a regulating funciion as saper-
visory sex hormones, and are themselves regalated and coocdi-
nated by superior regulating mechanistus in the nervous system
They regulate the development and function of the male and
female sex glands, and henee slso the development and function
of the secondary sex characters. The metabolic actions of these
hormones only appear as side-effects. Folliclesstimulating bor-
mone sumulates the growth of the grannlosa cells in the follicies
of the avary, but does not induce secretion of follicnlar hormone
The latter accurs only under the mfinence of small supplemen-
tary amounts of Intemnizing hormone, which completes matit-
ration of the follicle and alsa brings the theca cells to Inteini
zation. Before puberty, botlt hormoues are secreted only 1n suds
amounts as to ensure production n the ovary of the child of the
very small quantities of follicular hormone necessary for the
physical and mentat development of the growing girl. As the
child grows older, the senmtivity of the central regunlating appa-
ratus to the level of oestrogen in the blood dimimshes: at pu-
berty, there is greater secretion of hoth hormones, the follicle-

lating and the lareinizing. As 2 result the Rrst completely
wmature follicle is formed. Apparently wnduced by the nse in
sestrogen secretion, a secretion of prolactin wow begins in the
prtuitary and there is alsa secretion of progesterone by the ma-

ture corpus luteum.



Because of its influence in promoting growth of interstitial tissue
“interstitial-
cell factor.” However, no manufacturing process so far has suc-

1 1 pletely from

lutemizing hormones All commercial preparations therefore con-

m the testis, luteinizing hormone 15 also called the

cessfully separated foll mg hormone

tain mixtures of both. Cherionic gonadotropin from the urine
of pregnant women is effective only if the pitunary is funetion-
ing, on the other hand, serum gonadotropin from the blood of
pregnant mares is still effective even after hypophysectomy, at
least for a short time. Gonadotropic hormones are not sex-spe-
cfic they have an effect on b o t h sexes.

Admnistration of gonadotropic substances 1o women leads, via
follicle-stimulating hormone, to hyperaerma and increase n
weight of the ovanes Follicles mature m favourable cases, and
are transformed after rupture mnto corpora lntea under the n-
fluence of lutemzing hormone. With the passage of time the
nereased formation of follicles and corpora lutea leads to an
increased output of the hormones formed m the ovaries, and
secondanily to the speeific changes 1n the sex organs due to these
hormones and described on pages 29 and 31. In the male, the
follicle-stimulating factor increases spermatogenesis (generative
effect) and the luteotropic factor the growth and activity of the
testicular interstinal tissue. As a result of the latter, hormone
production mereases and an enhanced development of the secon-
dary sex characters begms. The effector organ for gonadotropic
horruones 1s the ovary or the testis If the gonads are lacking,
gonadotropins are meffective, as already stressed.

The most common form of functional change m the anterior pr-
tuitary is found at the climacterie, at which following the dis-
appearance of follicular hormone a release phenomenon oceurs.
with resulting overproduction of gonadotropic hormones. Hor-
mone production 1 the pitmitary s specially regulated he-
cause not all 1ts hormones are needed m equal anounts at all
ages and 1 all situations. Thus growth hormone 1s formed in

serapy 12
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of the pituitary and on the entire arganism is readily explicable
{cf. Fig. 37).

A stimulus proceeding from the periphery passes throngh the
autonomc nervaus system 1o the diencephalon and thence to
the pitwitary; from the latter, glandular activity is regulated by
endocrine means through secretion of tropic hormones, These
relationships are very pli 1, and make diagnosis and there-
fore the planming of treatment very difficult for the doctor. This
many-sided mechanism of action, mvolving both autonomie nerv-
ous system and internal secretions, can be clarified by the fol-

lawing examples.

It is well-known that during the corpus lutenm phase of the
endometrinm (secretory phase) vagotonic manifestations appear
{spasms, leucorthoea, constipation). Oestrogen connteracts these
vagotonic mamfestations (e. g favourable effect on gastric uleer).
Conversely, purely nervons stimuli affect the activity of the
gonads {(amenorrhoea due 1o arrest m wartime} 8. As a result
of nervous umpulses, disturbances of follicle maturavion occur,
and finally arrophy of the entire ovary may take place.

These examples show the close relationship of gemtal fusnction
to the autonomic nervous system. Disturbances of the balance
! the sympathetic and the par pathetie lead to de-
viations of endocrine funchion ¥ 59 conversely, pathological
processes 1n the endocrine system affect vegetative funciion. All
these impulses are controlled by the functional cooperation of
the pitwtary and the diencephalon. Dysregulation 1 this system,
especially with enhanced effect of oestrogen (hyperfolliculinism),
may provohe a series of well-known patholegical signs and symp-
tams {e. g. rugraine, amenorrhoea, angiospasm, tadiycardia, vaso-
fability).

The fact that this mechamsm 13 frequently not tahen into ac-
count suffictently in the dioice of hormaue therapy explains the
failure of muds of this type of treatment.

84









Environment l Enviroamens

The physiologicat reguiahans of the output of trogic hormones from the
onterior lobe of the piudary for ovaries, testes, adrenals and thyroid gland
Fig I
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In cascs of disease, signs of deficiency and of overactwity of the
regulating centres in the diencephalon may also appear; hence,
many clinical observations may be clarified by a knowledge of
the regulating apparatus described abiove. The significant asso-
ciation of humoral and nervons control is not Iimited to the
anterior pitnitary-diencephalon system. It 15 also found m the
case of the secretion of posteriorlebe substances and the pig-
ment hormone of the pars intermedia.

The Aschhenn-Zondek pregnaney test and the Galli-Mainini toad
or frog test are hased on the appearance in the urme of pregpant
women of chorionic gonadotropins ©% 38 32 3% (see alsp page
158). Quantitative determination of prtuitary gonadetropins m
the unine is of clinical signifi m the ¢ of a basaphil
adenoma of the pituitary, disease of the hypothalamus, and cer-
tain ovarian tamours ©2,




Metabolic Hormones

Adrenocorticotropic Hormone

The most significant metabolic hormone of the pituitary 1s the
corticotropte hormone ACTH (adrenocorticotropic hormone).
The importance of corticotropic hormone in all vital processes
15 clearly shown by the fact that the adrenal cortex, whose inter-
nal secretion is controlled by corticotropic hormone, 1s the only
vitally significant endocrine gland mfluenced by the
pituitary A humoral effect of the pituitary on adrenal cortical
activity was demonstrated as early as 1926 @, In 1942 the fac-
tor responsible for this effect was isolated; this is the adreno-
corticotropic hormone of the anterror pituitary, now commonly
known as ACTH (8L 232 283),

As already stated, ACTH 1s a protein derivative, a polypeptide
with a melecular weight of about 20,000 and an isoelectric point
of 4.7—4 8. Since 1ts chemical structure has so far not been elu-
caidated, ACTH can as yet not be prepared by synthesis. It is
chiefly obtained from the mituitary of the pig %, sheep, cattle
%53 or whale . The degree of punity of the different ACTH
preparations used nowadays m therapy varies greatly For this
reason, the habit still 1n vogue of labellng ACTH preparations
in mg. gives no objective standard of effectiveness. Trials have
shown that ACTH “Schering A G Berlin” 15 one of the purest
preparations so far put on the world market. It 13 praciically
free from posterior pituitary substances, and contans no ad-
mixture of gonadotropic substances ar of thyrotropic or growth
hormone ACTH 1s water-soluble; m contrast to the other ante-
rior pituitary hormones, 1t 1s heat-stable, and 1t 13 destroyed in
vitro by strong acids and by peptic 8 279 and teyptic @ acrion.
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in contrast

For this reason, it is inactive an aral
to cortisone ®®) It is probable that the effect of ACTH is Yess
dependent on an intact protein molecule than on a certain type
of peptide struciure #17,

ACTH is probably formed in the basophyl cells of the anterior
pitattary @ 20 N hag only a very limited period of acuon in
the erganism {about 4 to 8 hours). It is no longer demonstrable
m the blood streaws 15 minntes after an intravenons injection
@42 2% {n the urine of aduits ACTH cannot be demenstrated,
even after injection of large doses. Studies of ACTH labelied
with radioactive jodine have shown that after intracardiac in-
jection the hormone 15 immediately demonstrable in the adeenat
cartex, but rapidly disappears again out of the Iatter W9, Iy the
organesm, ACTH is probably destroyed by the liver, the kidneys
and the adrenals @9, Secretion of ACTH by the antersor pitus
tary ocours as soon as the bleod concentration of adrenal corsical
hormones 1s low, Daring the “alarm resetion™ m the adaptasion
syndeame (sce page 67}, ACTH secretion is mohilized by neural
and endocrine medhamsms %49, The most recent experimental
worh has shown that adrenaline 1s essential for the functioning
of thus controfbng mechamsm %% 2 BT 28 Pyen quantites of
thiss adrenal medutlary hormone se small as nat to alter the blood
sugar level will stimulate formation and output of ACTH 1 the
anterior priuntary, i the presence of mereased demands on the
orgamsm, Neural { etory} regul vis hypothal
centres also appears to be of essential significance as regards
secretion of ACTH, sinee w anmal experuments section of the
nerve paths from the diencephalon to the pstuitary prevents the
response of mnereased ontput of ACTH 10 exogenons stunule #99.
Under extraordinary stress, considerable quantities of ACTH
wmay be produced by the human pitustary within a short space
of tume 9 300 99, Thys overproduction of ACTH during the
alarm reachon 15 slways at the expense of oll the other hormones
formed by the antertar patnitary . 13,
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The total effect of AGTH depends on the reactivity of the adrenal
cortex, It stimulates the latter to secretion of its various steroid
hormones, particularly the 11-hydroxycorticosteroids (cortisone
and, according to recent work, dhiefly compound F) ¢01. 302 303, 265
30 309 Qn the other hand, admimstration of ACTH has no effect
on adrenalectomized animals. This hehaviour shows that the effec-
tor organ for ACTH is exclusively the adrenal cortex. Thus, if
the adrenal cortex 1s non-functiomng or absent, the hormone is
unable to produce physiological or therapeutic effects.

There are a whole series of qualitative and quantitative tech-

mques for testing the effectiveness of ACTH (284 306 307, 303, 309, 310,
311, 44, 312, 281, 33, 314),

Three procedures are principally used at present, all of them
being carried out on hypophysectormized rats.

1. The maintenance test: Weight and normal morphological struc-
ture of the adrenal cortex can be maintained constant in 10-day-
old, hypophysectomized test ammals with a total of 0.2 mg
ACTH 013,

2. The repair test: The sudanophobe zone (no longer staming with
Sudan orange), which forms 1n the adrenal cortex of test animals
after hypophysectomy as a result of impoverishment i choleste-
rol, can he made to disappear agam by giving 001—0.025 mg
ACTH 613 20

3. The vitamun-C test: The ACTH content of the test substance
can be inferred from the degree to which the substance lowers

the ascorbic acid content of the adrenal cortex of test am-
mals 699,

Standardization:

The effectiveness of ACTH “Schering A. G Berlin™ 1s determined
by the procedure of Sayers et al (ascorbic acd depletion of the
adrenal cortex of hypophysectomized rats), and expressed in
international umts (1. u.). One 1 u corresponds to the effect of
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1 mg. of an sntecnational standard ACTH preparation. Prepara-
tions with a higher degree of purity than the international stan-
dard (such a3 ACTH “Schering A.G. Berhin™) obtain the effect
of one 1. u. with less than one mg. of substance &9, One U. 5. P.
unit of corticotropin (United States Pharmacopoeia) is identical
with an & w. ACTH &9,

For clarification, the many effects of ACTH on the total meta-
bolism of the organ are grouped below according to the meta-
bolic subdivisions. Detailed descriptions of the physislogical
effects of ACTH with comprehensive bibhiographies ou all spe-
cial questions will be found in the reviews 84 5. 3¢, 2%, 318, 3
212, 299, 750)_

Adrenal eortex:

Admsmstration of AGTH leads ta a meephalogically deronstrable
hiypertrophy of the adremal cortex 8% M8, principally due to in-
creased growth of the zona fasciculata in whose cells the 11-hy-
droxycorticosteroids are formed % The mamfest expression of
this wncreased secretion 1n the adrenal cortex s the rased excre-
tion of 17.ketosteroids and ll-hydroxycorticoids in the urmne
(sec page 204 and Fig. 38) Conversely, admmstranon of corts-
sone causes an imnal fall in 17-ketosterad excretion, and on
longer cmployment a reversible atrophy of the adrenal cortex.
The observed mcrease 1n 11l-hydroxyeorticoid excretson after
admuinistration of cortisone 15 simply to be ascrihed to the -
creased supply of cortisone, an 11-hydroxycortscosd Cortisnne
alsp mlubits production and ontput of ACTH in the anterior -
tuatary, thus eansing a secondary hypofunction of the adrenal
cortex. With ACTH therapy, all these dangers of cortisone ther-
apy are shsent. ACTH lowers the content of the adrenal cortex
i wvitamn C {adrenal cortical function test’) 8 and an chol.
esterol {the mother subsiance of corticosteratds) #1 3% On the
other hand, the glycogen content of the ardrenal corfex rises
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Other endocrine glands:

As a result of inhibition of the thyrotropic #2 and gonadotrapic
©%) functions of the anterior pituitary by ACTH, the activity
of the thyroid and the gonads is reduced. Because the amount
of adrenal cortical hormones cireulating in the blood is increased
during ACTH treatment, the metabolic effect of thyroxine is
however enhanced ©22), The antidiuretic function of the posterior
pituitary is also inlubited, so that polyuria may occur. The hyper-
glycaemua resulting from the effects of ACTH leads to a reactive
rise in function of the pancreas with augmented output of insulin.
Since the latter continues some tune after the cessation of the
ACTH effect, a hyperglycaemic state may appear after ACTH
has been discontinued. The changes in the secondary sex charac-
ters observed after large doses of ACTH (e.g. lursutism) are
aseribed to increased production of androgens in the adrenal
cortex, and mayhe also of testosterone i the testes. Because
ACTH diminishes the effect of the anterior pitwtary growth
hormone. there 1s inhibition of osteogenesis and chondrogenesis

@23, For this reason, ACTH treatment 1s contraindicated in the
o

presence of porosis and

Protein metabolism:

A metabolic phenomenon which is readily demonstrahle i man,
and can also be used as a test for ACTH effect during treatment,
is the relation of uric acid to creatimine excretion, the so-called
“nric acad/creatinine quotient” @M, ACTH causes an initial rise
in the excretion of urre acid #29, which may continue nntil there
is an excess of uric actd over creatinme of 70—200% without
ncreased formation of uric acid in the body. The uric acid ex-
cretion later returns to normal valnes In the presence of adrenal
, this displ of the uric acid/creati-

cortical hypof
mine quotient does not occur 9, As a result of ncreased neo-

glucogenesis (new formation of carbohydrate from protein and
fat) and the associated degradation of protein due to ACTH



action, there is 2 rise 1n nitrogen excretion ). The nitrogen
balance becomes negative. The amino-acid content of the blood is
raised ©29; the albumin/globulin ratio rises hecause of diminution
of gamma-globulins and fibrinegen %), In cases of inflammation
ACTH usually leads 1o return to normal of the albumin/globulin
ratio Y and hence to a fall in the erythrocyte sedimentation
rate.

Carhohydrate metabolism:

Through its influence on production of glucocorticoids, ACTH is

1ti 1 bl

resp for the level of glycogen in the

liver and muscles. If glycogen requirement is raised, it brings
about an increase in glycogen deposition in the liver by augment-
ing neoglucogenesis ¢, By 1ts stumulating influence on carbo-
bydrate metabolisin, ACTH enhances mental energy and physical
efficiency 827 3% 327 3m_ACTH simultaneously lowers the carbo
hydrate tolerance of the organmism, because of this hyperglycae-
mia and glycosuria may arise @M. The glycesuria may however
be ascribed 1n part to the dimmution n reabsorption of glucose
from the kulney tubules due to ACTH ¥, In certamn circnm-
stances, ACTH causes madequate carbohydrate utilization 1 the
tissues. This dumnution mm sugar utilization at the periphery 1s
associated with a Itaneous rise m fat molilization, which
further spares the carbohydrate reserve 5,

Fat metabolism:

Deposition of fat 1n the orgamsm is favoured by mcreased mobi-
hzation and better utilization of fat The blood content mn phos-
phatides rises @3, but on the other hand the cholesterol and
neutral fat values in the serum fall 3% Molnlized fat 1s also 1
part transformed into carbohydrate n increased amount, ACTH
causes ketonuria m healthy persons and to a greater extent m
diabeties @34,
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Mineral metabolism:

Extensive changes in clectrolyte balance appear during ACTH
treatment. In patticular, fairly large doses cause retention of
water, sodium and chloride in the tissues. It 15 therefore advisable
to himit the intake of finid and salt during long-continued ACTH
medication. ACTH also canses a fall mn the potassium, chloride
and phosphate values in the blood #9, so that a hypokalaemic
and hypochloraenuc alkalosis may appear, with muscular weak-
ness and great fahgne ©1%, For the prevention of this durmng
treatment with large doses of ACTH, oral admunistration of
23 g. potassium dhloride daily is indicated. The excretion of
potassium, calcium and phosphate in the urme is sigmficantly
rarsed @7 309,

Blood and tissue cells:

The changes in the blood picture under the influence of ACTH
are of particular importance (% 336 337, 33, 20, 313 385, 319 In the
errenlating blood there 15 a very rapid and defimte fafl in eosmo-
plul values, and these cells feequeatly disappear completely. The
number of lymphocytes 1s alse greatly diminished. Conversely.
there 1s an increase in neutroplul granulocytes. The thrombo-
cyte count 1s also mereased Pt 9% 39 Ty addition, ACTH leads
to a rise in reticulocyte values and an increase in phagocytic
actiity of leucocytes and of cells of the reticulo-endothehal
system (histiocytes, macrophages) (3% 18 32 318 The gudden
“fall m the eosinopiul count” under the nfluence of ACTH 15 s0
characteristic that it has been miroduced mto chmeal practuice
as a test for the effectiveness of ACTH, and simultaneously as
an indicator of the functional capacity of the adrenal cortex, under
the name of the “Thorn test™ 131 333 31 35 31 [f after injection of
25 2. u. ACTH the eosinophil count 1n the peripheral blaod does
ot fall by at least 50% within 4 krours, 1t may be concluded that
adrenal cortical function 13 below normal For more accurate
assessment of the cosinophil count, which varies greatly wih
the mdivulual and the tume of day, 1t 19 advisable to employ



a special counting method ©'™ 39, After prolonged treatment
with very high doses of ACTH, atrophy of the red bone marrow
with secondary fatty change 15 demonstrable ¢,

ACTH has a powerful inhibitory effect on lymphatic tissue. It
causes involution of the thymns and lymph nodes, as well as
signs of dissolution in the lymphocytes. This ACTH effect may

amount to a far-reaching dicsolution of lymphatic tissue ©9 255
19, 183

In view of the special effectiveness of ACTH in all diseases of
the connective tissue associated with tissue proliferation and in-
flammatory processes, the actions of this hormone on mesen-
chymal tissue are of the greatest importance. In an orgamsm ca-
pable of reacting, ACTH inbibats tissue proliferation, and espe-
cially fibroblast growth (90 31 32, 353 6. 318 Formation of gran-
ulation tissue 13 delayed, and in consequence wounds heal less
easily and tissue regenerates less, e. g, i fractures 3% 355, 356, 37
#9, ACTH therapy nfubats the general capacity of the mesen-
chymal cell system to react Its cell metabolism 1s lowered, the
processes of cell division are inhibited, and pathologically ex.
cessive proliferation of mesenchyme 1s arrested ACTH causes an
mereased output of the cortical hormones cortisone and com-
pound F, which are now regarded as “endogenous mitotic poi-
sons” required by the organism for the regulation of cell con-
straction and destruction @9 21 The mnhbition of pathological
proliferation of connective tissue makes an essential contribution
to the antiphlogistic effect of ACTH Inlubition of mitosis 1s not
a general effect, since 1t affects ectodermal and mesodermal
tissue but not endodermal tissue @59, The more undifferentrated
the proliferating tissue, the mare powerful 1ts mhibiion by

ACTH 0

Enzyme system:

Pepsin formation 1n the stomach and production of gastric mucus
are increased by ACTH provided that the gastric mucosa 1s func-
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tioning ¥, Excretion of uropepsin in the urine rises 9% %0,
Hydrodiloric acid secretion by the stomach remains unaffected.
The arginase content of the liver and kidneys rises. The gluta-
thione content of the blood dimmishes G4 %2 363, The possibility
of preventing ACTH hyperglycaemia and glycosuria by giving
glutathione is of therapentic importance 9, Because the sul-
phydryl system in the skin is inactivated, ACTH may lead to in-
creased pigmentation (melanin deposition) 59, Large doses of
ACTH also raise the serum peptidase values 9 ang indubit the
tissue effect of acid phosphatases (63,

The complex influence of ACTH on the hyaluronidase-hyaluronic
acid system is of particular interest nowadays. After ACTH treat-
ment, disappearance of the mast cells which produce hyaluronic
acid and loss of tissue hyaluronic acid were demonsirated mn
tissue sections 3%, Pathological formation of hyalmrome acd
{e.g mn rheumatic affections of the joinis) is smd to be nonmal
ized by ACTH

The antihyaluronidase content of blood serum 1s dirmnished
Gon 367 4y certamn circumstances ACTH lawers the effect of
hyaluronulase @68 %% 300 3L 3 The imhibiting effect of ACTH
yme 1s of th gnifi m uleer-

or the action of ly
attve colitis, since the enzyme appears in excess 1n this conditton
(285 360)

Immune-hiological factors:

The whole of the allergic process is profoundly mfluenced by
ACTH. The situation of the body as regards immuarty may he
completely altered. ACTH at first causes 2 transtent rise mn antt-
body content of the blood. When the effect of ACTH 1s more
prolanged however, blood antibadies are dimimshed. The antigen-
antliody reaction is inlubited ®% 39, Becanse of this, epuhbrinm
attained between the most varied pathogens and the organism
may be disturbed, and an acqured immumity may be lost. The
consequence of this is often an activation of dhrenic infection



{daoger of ¢xacerbation of tuberculosis). Because ACTH intubits
histamine formation and increases histaminase activity, anaphy-
lactic shock may be suppressed or mitigated ®*. By activation
of the reticulo-endothelial system, ACTH also leads to increased
destruction of histamine G,

Mental effects:

ACTH treatment usually has a definite effect on the mental be-
haviour of the patient, An obvious euphoria commonly occurs
at first, but with more prolonged treatment or sudden withdrawal
of the hormone this may change mto a state of depression,
Changes in the electr 1 under the nfl of
ACTH have been desershed 8™, ACTH also has an anaesthetic
effect 289,

Thyrotropic Hormone

By admimstrauon of thyrotropic hormone, even to human sub-
jects, all those effects are obtamable which can be achieved with
doses of thyroid hormone. Thyrotropic hormone (TTH) of the
anterior pitwitary, available to the physician as Primothyron,
sumulates the function and growth of the thyreid gland The
glucoprotein TTH gives the usual protem reactions, is not di-
alysable and not ultrafiltrable. In 1ts preparation from animal
pitmtary TTH can now be completely separated from the other
anterior pituitary hormones. A healthy human pitmtary with a
fresh weight of about 0.6 g contamns only about 5—30 G P.
units of thyrotropic hormone “® Primothyron contains TTH in
hughly punfied form. This TTH preparation 1s practically free
from posterior pituitary substances and from follicle-stimulatng,
lutemizing and growth hormones; 1t 1s also free from admixture
of adrenocoruicotropic hormone.
Because proteolytic enzymes destroy TTH, 1t 1s rendered inactive
diately on oral ad

ration. TTH 1s to a large extent
mactivated by brief exposure to a temperature of over 60° C,

7 Hormone Therapy 12
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and complotely destroyed by boiling. A freshly prepared solation
of TTH retains jts effect for about 3 weeks under sterile con-
ditions at room temperature, whereas the dry hormone will keep
practically indefinitely.

Removal of the pituitary from dogs leads 1o atrophy of the
thyroid @19, Conversely, extirpation of the thyroid Ieads 1o hyper-
trophy of the pituitary @2 this becomes more marked as time
goes on after thyroidectomy ), The thyroid atrophy after re-
moval of the pituitary, and all the deficiency signs (lowered basal
metabolism, fall in blood iodine value, drop m body tempera-
ture), can be prevented or completely overcome by administra-
tion of TTH @, After administration of TTII the epithelm of
the thyroid follicles proliferates; the cells become culical or
cylindrical and the epithelium multilayered. Granpulation and

lization of the protopl appear, as well as loosening of
the diromatin skeleton of the cell nuclei. The protoplasm, which
is neutrophil in the resting gland, becomes more basophil. Other
typical findings are the appearance of numerous mitoses n the
epithelium, the disappearance of collotd, and the enhanced blood
supply to the whole organ. A certain enfargement of the thyrond
gland 15 also commonly observed !, The extent of the changes
depends on the guantity and duration of hormone supply. The
reactions described appear astorashingly early, even within 12 to
2 hours of admimstration of TTH &9,

There are direct and indirect techmques for determination of
TTH. With the mndirect technique, signs are measured winch are
due to thyrowd activation by TTH (e. g measurement of the in-
crease 1n basal metabolic rate @, the duninution n liver glyco-
gen, the mise n resistance of the mouse to acetomtrile, etc.)
Direct methods, which evaluate the increase i weight of the
thyrotd or 1ts histological changes, are however more reliable
ur, 25, Since the gumea.pig 18 the most sensitive of all animals
to TTH administration, 1t is now used for standardizanon of
thyrotropic preparations. Histological procedures produce the
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most reliable results as regards determination of thyrotropic ef-
fect %, The substance to be studied is injected subeutaneously
on3 ive days into guinea-pigs of 100150 g. body weigh.
kept under e i to all
thyroid changes due to exterual influences. The experimental
animals are killed on the fourth day, their thyroids histologically

1, and the eff; of the TTH expressed according
to the lustological findings in gmnea-pig umts.

One guinea-pig it {G. P. U.) of TTH, accerding to Junkmann
and Schoeller, 15 the smallest quantity of the hormone, which on
injection on 3 ive days into il ghi
100—150 g. produces on the 4th day in 50"/0 of the ammals
treated the charactenistic histological changes 1 the thyroid
(prolferation of follicular epithelmm, increased mitosis, dis-
appearance of colloid).

In 1932, thyrotropic hormone free from other agents was isolated
successfully from amimal anterior pituitary, and 1n 1939 1t first
became possible to 1ntroduce the TTH preparation Primothyron
into therapy U7 2% 20, Since the only effector organ for TTH
18 the thyrotd, 1t can develop s action only if this gland 1s pres-
ent and capable of function. After thyroidectomy, TTH 1s in-
effective @, The following are the detaled effects of TTH.
Because the thyroud 1s activated, there 1s a very rapd rise in
basal metabolism (in the guinea-pig even on the first day) @
9. Quantitative relationships are demonstrable between the dose
of the hormene and the rise 1n metabolic rate. Basal metabolism
may be raised by 35%0 or more ** 2% 30 It 1s noteworthy that
this nise 1n basal metabolism occurs much earlier with TTH and
to a greater degree than with admimstration of thyroid hormone.
The metabolic nse takes place more rapudly m subjects with
gotre than 1n healthy mdividuals. Admimstration of large doses
of TTH leads to dummution of liver glycogen ®9; this mmpover-
1shment n glycogen can be readily compensated by insulin. The
muscle depots of glycogen are on the other hand scarcely af-
I
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fected. The iodine content of the thyroid, and especially its
thyroxine content, diminishes after administration of TTH.
Todine values in the thyroid may sink to Y10 to Vo below normal.
This 15 associated with a rise in iodine content in the blood, spe~
cially affecting the organically-bound iodine, and a parallel rise
in jodine excretion in the urme ©* 3. 234, 235, 53, fn human sub-
jects after treatment with thyrotropic hormone the biood iodine
level rises to a threefold value ®%. The increased amount of
thyro:d hormone poured out under the influence of TTH into
the bload is difficult to demonstrate, since it is rapidly dduted
greatly by the blood stream and excreted. After TTH adminis-
tration there is also an increase in dinresis, with rise mn salt and
urea excretion, rise in caleium excretion via the Lowel, and 1n-
ereased creatinuriz 3% 236 29 200 Clanges m myocardial meta-
bolism @ #2), rige in pulse rate, and vse in body temperature,
mcrease in the amount of circulating blood and rise in alkali
reserve in the blood have all been demonstrated #1329, Definite
exophthalmus was first produced experimentally with certanty
by giving very large doses of TTH; tlus had not heen possible
with administration of thyroid hormone %5 219, The TTH effects
on the adrenal cortex formerly described are now attributed
with certainty to admixture of adrenocorticotropic hormone in

the preparations first made.

Every fall in the level of thyrotd hormone in the blood causes
increased production and output of TTH. On the tiher hand, in-
crease in thyroid hormone in the blood has a definrte inlubatory
effect an the production and secretion of thyrotropic hormone
1 the antertor lobe of the pituitary @47 218, 20 250 A dmynigtration
of thyroxine and diodotyrosime, like increased output of the nat-
urally occurring thyrowd hormone, finally leads to nlubition of
the thyrotropre function of the anterior pitutary, anq 1}:‘1715 1o
a resting condition and atrophy of the thyroid gland @3t %2 23
259, Recent studies with vadwactive iodme have s'mw"J—h‘:—,ﬁTZ:I

promotes the capacity of the thyrowd to store iodine %



Increased 1odine storage by the thyroid during TTH therapy
seems to depend on whether the thyroid has previously been
completely freed from the iodine store present in it ®*%, Thyroid
colloid contans a proteolytic enzyme, which is distinctly in-
creased after treatment with thyrotropic hiormone (%% 260 261, 262,
By means of this enzyme, the large thyroglobulin molecule which
acts as the carrier of thyroid hormone in the follicular colloid is
degraded 1to polypeptides and peptones @63, tlus being the way
m which thyrotrepic hormone promotes secretion of thyroid
hormone The same enzyme can also promote synthesis of thyre-
globulim 59 260, 26%, 262) Tt ys probable that TTH, after its effect
on the epithehal cells of the thyroid 1s again mactivated by the
endocrine iodine present in the gland # 265 269, TTH 1s demon-
strable 1n the blood only 1n very small amounts; on the other
hand, 1ts excretion 1n the urme of healthy imdividuals can be
shown. Conversely, there 15 no TTH m the urme of patients with
thyrotoxicosis #67.

The ncrease in function of the thyrord cannot usually be man-
tamed for an unlimited period by c: to give the same
doses of TTH % 2%, With the conunued action of thyrotropic
hormone, a countermechanism 15 evidently set 1 motion to pre-
vent the appearance of thyretoxic mamfestations. The phase of
thyreid stmulation 1s succeeded by a refractory phase. Macro-
scopical and microscopical changes mn the thyroud gland grad-
ually regress with prolonged treatment with thyrotropic hormone
(69,17, 239 270, 270, 212), The 1ncrease m metabolic rate also subsides
with continued admumstration of TTH, the basal metabolism in
some cases falling below normal, and the glycogen content of
the liver returns after a previous fall to its original values ¥%
9, This regulating mechanism 1s of great importance in therapy
with TTH. Because of 1t, continued dosage with TTH at the same
level can never produce thyrotoxicosis, as in thyroxine treatment.
However, this refractory stage can be overcome by continuously
mcreasing the dose of hormone ¥ The further increace in




thyroid function thus obtained again provokes am increase in
“protection” against the effect of thyrotropic hormone. The pre-
sence of the thyroid gland is necessary for the appearance of this
protective mechanism, It does not appear after thyroidectomy,
but reappears after administration of thyroxine, The protective
action may he enhanced by simultaneous administration of thy-
roxine. It has not yet been established whether the refractory
behaviour of the organism on prolonged treatment with TTH is
due to a true antihormone formation #%. 2% %% %), or depends
upon formation of an antigen to the protein compounds coupled
to the thyrotropic agent #7),

The Growth Hormone

The growth hormone 1s apparently of importance 1 Jater foetal
Ife and during the growth period of the child, Its effect 13
extingnished when the epiphyses unite wnder the mfluence of
the thyroid and the parathyroids, The ontput is sard to dimumssh
with the appearance of increased gonadotropn secretion at pu-
berty. With some growthhiormone preparations, therapentic
results have been obtamed 1 disturbances of human growth.
and gigantism has been produced an amumals Further knowi-
edge of the effects of growth hormone on protein metabolism
suggests fature therapeutic indications.



The Use of Hormones in General

It must be rep dly stressed that | must not be used
wnhout selection, or n random dosage. A dosage adapted to the
dual i decisive 1mportance for success. The
latter also depends to a large extent on the preparation employ-
ed. The differences which may arise from nse of different forms
of admimstration of a preparation are shown by the following
example. If in infantile castrated rats the weight of seminal
vesicles per 100 g. of rat is compared after experimental admin-
wstration of 0.45 mg. one or one pr
over 6 days, the following significant figures are obtamed

15 of

Semmal vesicle weight
After. X per 100 g body weight
Injection of testosterone propionate intra-

muscularly (Testoviron L. m) . . . 405 mg.

Inunction of testosterone i aleoholic so-

lution (Testoviron T transcutaneously) 355 mg.

Inunction of testosterone i oily solution 53 mg.
In:

Untreated controls . - . 25 mg

The following differences as regards effect were found by com-
patison of various oestrogen preparations Progynon (oestra-
diol) has 5 to 8 tumes as powerful an action as oestrone. Pro -
gynon B oleosum mtramuscular (oestradiol monobenzoate)
has a more protracted effect than oestradiol (Progynon). Pro-
gynon C by mouth {ethinyl cestradiol) 15 about 10 times as
effective as Progynon B oleosum intramuscularly One tablet of
Progynon C corresponds as regards effect to 3 Progynon dra-
gees forte or 15 Progynon dragees.
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These different degrees of effect explain the great differences
in dosage of individual preparations. For example, to produce
a full proliferative phasc in the endometrium of a complete cas-
trate it is necessary to give 5 doses of 5 mg. Progynon B olcosum
forte 1 20 days, but only about L7—2.5 my, Progynen C in
16~~20 days ©% 35) These comparisons illustrate the need for
careful differentiation of dosage of various preparations (see
page 152).

In hormone therapy, as so often in drug therapy, the guiding
principle 1s that during a certain peried of time a certan blood
level must be readied and maintained A regular supply of hor-
mone at intervals which have been determined by elinical ex-
pertence is the prerequisite for success. A better cffect may be
expected by administration of divided doses at short intervals
than by Jess frequent medication. Admumstration of small or
mediam doses usually has a stimulating cffect on the effector
organ Conversely, the admnistration of large doses of oestrogen
or testosteronc may mn certain cir lead 10 an opp
action because of inhibition of controlling centres (cf. Fig. 36a),
and also produce damage or undesired side-effects, Hence dosage
schedules valid m every case are usually impossible to draw up.
The size of dose and 1ts effects have been shown by experience
to undergo wide mdividual variation. It will often he necessacy
by trial in any case to ascertamn an indiwvidual dose with optimal

effect.

In the early days of hormone therapy attempts were made to
overcome defictency signs of endaocrine origin by implantation
(transplantation) of animal glands. This technique was shown to
be generally unsurtable for various reasons Accerding to the
age of the anmmal, its general condition, and the time at which
the gland was removed, these transplants secreted varying quan-
tities of hormene, The site of implantatien usually healed up,
but the transplant was rapidly absorbed, so that only an un-
Luown, small amount of hormone was supplied to the body over



a short period. As a rule, hormones are not stored 1n the glands
themselves. On the other hand, even and exact effects may be
expected from pure hormone preparations Standardization in
international units (i. u.) or on mg. led to the establishment of
rehable dosages with exactly comparable actions.

These various types of preparation for administration are avail-
able to the physician for hormone therapy. Hormones may be
supplied to the body perorally, perbuccally, perhngually, trans-
cutaneously, and even rectally; they may also be mjected intra-
muscunlarly and sometimes 1mntravenously, and umplanted in pure
form, Every mode of admimstration is associated with a differ-
ent mtensity and duration of hormone action, as well as a differ-
ent rapidity of onset of action For this reason, uniform stand.
ardization, such as has been attempted for 25 years, is impossible.
The many clnical conditions, which are now recogmzed as con-
sequences of disturbances of equilibrium of the endoerine system
and must therefore be treated with hormones, call for very differ.
ent types of hormone effect as regards duranon, intensity and
onset of action The skilful physician can utilize the varied action
of the different forms of administration to achieve the necessary
type of hormone effect, and thus adapt this therapy to the phys-
10logical hormone requirements,

1

Peroral ation of h 15 for phy
and patient and has many advantages. However, only the prep-
atations Progynon C, Progynon M, Proluton C, and Primodian
develop their full endocrine effect on the usual oral admmms-
tration, since they are not destroyed in the bowel, and are not
mactivated by the liver when they reach the portal circulation.
Tablets of Progynon C, and Progynon M, as well as Proluton C
and Primodian, may therefore be swallowed, since their chemical

properties protect them to a large extent from inactivation on
passage through the liver ©%: 330, These tablets or dragees should
be taken in divided doses throughout the day, during or after
meals.



All other hormones from which a full effect is necessary after
mtake must not be swallowed, but must be allowed to dsinte-
grate slowly m the mouth, They thence find entry into the organ-
ism by slow and continuous absorption via the mucosa over the
upper jaw and the cheek. If this is not done, they would be
partially destroyed in the gastro-mntestinal tract, extensively in-
activated in the hiver, and thus rendered ineffective to a con-
siderable degree (% 39%; see Fig. 39)

Buceal administration of hormones has praved very valuable
#%), In this form of admmnistration a small tablet is inserted mnto
the canine fossa between the upper lip and the gum (see Fag. 40)
The drug remains at this site until it is dissolved, without cans-
mg discomfort. Since salivary secretion is not stimulated by this
manceuvre, the danger of swallowing quantities of hormone 13
practically absent. This form of admunistration 1s called “buccal”
because the buccal mucosa 15 the principaf site of absorption of
the tablet. In the canine fossa, the drug 1s surrounded on all sides
by mucosa with a good blood supply, so that ahsorptive conditions
are there optimal.

With buccal admimsiration, drugs take the same way as with
injection treatment After absorption through the buccal mucosa.
the hormone passes into the venous circulation immediately and
thence via the heart and arteries into the tissues, without the

possthility of 1nactivation by the liver—as may occur after swal-
ation 1s thus 1

lowmng on oral ad ation. Buccal
effect parenteral admimstration. It 15 a special advantage
of buccal admmstration that small amounts of hermone are con-
tinttously absorbed. In this way an even supply of active agent
15 adueved, as oceurs with the healthy endocrine gland under
physiological conditions. If a tablet 1s placed 1 the camine fossa
hefore retiring, the supply of hormone continues without inter-
ruption throughout the night If absorpnon through the buccal
mucosa 18 utilized, the quantities of hormone required for a
certain therapeutic effect are searcely any greater than with



Administration
Oral Buccal

Left- Inactivation of the
hormone by the liver
on enteral absorption

Right N o mnactvation
of the hormone on
buccal absorphon,
because of immedi-
ate passage of the
hormone into the cit-
culation  without tra-
versing the liver
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intramuscular injections. Thus, experimental and clinical trials
have shown €% 2 that the dosage ratio between the amount
of Primocort injected and the amount absorhed through the buccal
mucosa to produce the same effect is about 1: 1.5, a remarkably
favourable ratio.

In summary, the following may be stated: Buceal administration
renders possible division of the hormone dose required into sev-
eral doses each day: this leads to an even supply of hormone,
specially adapted to the
needs of the organism. This
continuous supply of small
amounts of hormone closely
resembles the physiological
supply of lormone.

Canine fossa

The following are now avail-
able for buccal use: Adre-
nal cortical hormoune 1n the
form of Primocort tablets
contaiming 1 mg. desoxycor-
ticosterone acetate, male
sex hormone 1n the form of
Testoviron tablets contamn-
ing 2 mg. and 5 mg. methyl-
testosterone, as well as
25 mg methylandrostene.
diol tablets, and oestrogen
as Progynon dragees g0 and I mg o {10!, Admin-
1stration of the dragees or tablets 1s distributed throughout the
day, the tablets being troduced nto the canmne fossa about

one-quarter hour after meals.

Another posstble route for hormone admunistration ts the per -
lingual one, solutions are readily absorbed through the iin-
gual mucosa 8% ¥ This type of admimistration 1s also far supe-
rior to absorption via the gastro-mtestinal tract. Experience has



led to the introduction of o diol in alcoholic sol as
Progynon drops.

Passage through the liver is also avoided in transcutan-
eous administration of testosterone as Testoviron T. The alco-
holic drops are rubbed at regular intervals into the delicate skin
of the bend of the elbow or the inuer side of the thigh. Utilizing
substances dissolved in o1l for transcutaneous administration
has not been so successful, since fat-free solvents penetrate the
skin better. Progynon in ointment should also be mentioned in
this connexion. With this type of administration in certain skin
conditions the effect obtained is rather 2 cutaneous one
than a transcutaneous one.

Intramuscular administration of hormones has proved
very effective. This route is used when frequent supply of large
doses of hormones is required, and a constantly repeated inten-
sive effect 15 necessary. With this route the effect appears slowly
and not suddenly. H lissolved m oil, especially those
esterified with benzoic, propiomc or acetic acid, have an en-
hanced effect, which 1s also significantly prolonged. Exact stand-
ardization by umts of weight permits accurate dosage at each
admimstration, and therefore satisfactory control of the whole
course of treatment. These short-term depot doses given at inter-
vals enable therapy to approach physiclogical rhythm; m most
cases — particularly 1n gynaecology, but also 1u severe deficiency
syndromes after castration or in Addison’s disease, ete.— such a
rhythm 1s absolutely necessary and desirable.

Intravenous admmstration of hormones 1s only sutable 1n
very special circumstances. Progesterone therapy in threatened
ot habitual abortion can be rendered very effective by giving
the progesterone itravenously. Whereas 1n habitual abortion,
for example, progesterone 1s mjected intramuscularly as a pro-
phylactic, the appearance of bleeding or uterine contractions
may often be arrested immediately by giving the hormone mtra-
venously ©%), Primolut intravenous 1s available for intravenous
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administration of progestcrone (%. 3% 38 Fop intravenous
Cortiron therapy there is also 2 watec-soluble preparation in the
form of desoxycorticosterone glucoside.

A convenient form of administration which is gaining in popular-
ity is the use of hormone depot preparations with
an action protracted over several weeks. Crystal suspensions have
mostly been used so far, but they have the disadvantage that the
extent of protraction depends considerably on the size of erys-
talline nucleus ), However, the size of the lumen of needles
sets a limit on the use of large crystals. There are also certain
ebjections in the case of women with an intact uterus o the re-
peated employment of depot preparations of oestrogen ¥, In
sexually matnre women, depot therapy with oestro-
gens given without reference to the endocrine regulation of the
menstrual cycle is unphysiological,

Testoviron-Depot is particularly promising and economical; st ss
a clear fluid even wn high concentrations (250 mg per c.c.). Siee
therapy with the male sex hormone must almost always be con-
tinued over a long period at an even rate there is an extraordr
narily wide field of indications for Testoviron-Depot. Wnh a
single injection an effect 1s obtamed for 2—1 or even at tunes
6 weeks; anumal experiments have shown that quantitatively the
effect 15 equal to that of several times the amount of testosterone
i the usual form, Tlus fact makes Testoviron-Depot a parhicu-
larly economical preparation in disease conditions requrmg high
dosage for a prolonged pertod (carcinoma of the breast, post-
castration »igns).

Implants represent a further made of admmstration of hor-

manes; by means of these the pure hormone 1s implanted into

the body tissues. Such an tnplant gives off a small but even supply

of hormone for several months. It 1s therefore suitable for per-

manent substitution therapy with small doses over a particularly

long nme. In comparison with oily solutions of hormones, the

onset of effect of implants is even more delayed. Absorption



from the depot usnally takes several days to get gomg. Hence
in condritions 1 whidh, in addition to a prolonged and continu-
ous supply of hormone, a rapid onset of effect is desirable it
may be convenient to give several supplementary intramuseular
injections at the beginning.

At times a thick and non-.vascularized capsule, the so-called
“ghost formation™ ¥, forms around the implant. This is dne to
deposit of protein and formation of protein membranes on the
surface of the umplant. Such a capsule slows up and diminishes
absorption from the implant, and may even arrest it altogether
3, The speed of absorption depends on wndividual conditions
m the orgamsm, the site of impl tion, and the

Ys
surface area and size, 1 e, the stereometric factors mn the im-

plant It has also been shown that individual hormones implanted
in the same manner are absorbed at different rates (% 409, By
means of implantation, the same effect can be obtained with
smaller doses of hormone than are needed with intermittent
njection treatment. The advantage of implantation 1s that phy-
sician and patient are independent of each other for quite long
periods. The continuous supply of hormone to the body makes
substitution therapy possible exther permanently or for long
periods. This 15 by no means always desired, and implantation
of a hormone 1n such cases may even be a therapeutic error (e g
m disturbances of menstruation; see page 129).

For introduction of sterile mplants, the region of the posterior
axillary line, one of the lower abdomnal gnadrants, or 1 women
the lower fold of the breast (or even in rare cases the labia ma-
jora) may be chosen. Very recently, experiments have been made

with direct rmplantation of testosterone into the testes (15
105, 406)

Best results as regards healing are probably obtamed Ly im-

planting under the fasaia (subfascially) A small incision 1s made
1nto the skin, a subfascial pocket 1s fashioned 1n the musculature
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administration of progesterone ®% 3% 39 For intravenous
Cortiron therapy there is also a water-soluble preparation m the
form of desoxycorticosterone glucoside.

A convenient form of administration which is gaining in popular-
ity is the nse of hormone depot preparations with
an action protracted over several weeks. Crystal suspensions have
mostly been used so far, but they kave the disadvantage that the
extent of protraction depends considerably on the size of crys-
tallme nuclens ©*). However, the size of the lumen of needles
sets a limit on the use of large crystals. There are also certain
obgections in the case of women with an mtact uterns to the re-
peated employment of depot preparations of oestrogen %, In
sexually mature women, depot therapy with oestro.
gens given without reference to the endocrine regulation of the
menstrual cyele is unphysiological,

Testaviron-Depot 1s particularly promising and economical; 1t is
a elear fluid even in high cencentrations (250 mg. per c.c.). Since
therapy wath the male sex hormone must almost always be con-
tinued over a long period at an even rate there is an extraord:-
narily wide field of indications for Testoviron-Depot With 2
single myection an effect 1s obtained for 2—1 or even at nmes
6 weeks; animal experiments have shown that quantitatively the
effect is equal 1o that of several times the amount of testosterone
sn the usual form. This fact makes Testoviron-Depot a particu-
larly economical preparation in disease conditions requiring high
dosage for a prolonged period (carcmoma of the breast, post-
castration signs).

Implants represent a further mode of admunistration of hor-

mones; by raeans of these the pure hormone 1s implanted mto

e body tissues. Such an implant gives off a small but even supply

of hormene for several months. 1t 1s therefore suitable for per-

manent substitution therapy with small doses over a particularly

long ume. In comparisen with oily solutions of hormones, the

onset of effect of implants 1s even more delayed. Absorption



tion Both preparations show only very slight protein reactions,
50 that transient signs of anaphylaxis arc only seldom observed.

The frequently disputed question whether oestrogens can be used
as abortifacients must be categorically denied both on theoretical
grounds and on the basis of many years of animal experiment

and clinical experience (07 403 409 §10 4.

412, Qccasional reports
of successful employment of the follicular hormone for inter-
ruption of pregnancy arc explicable on the basis of incorrect
diagnosis. An important factor in these observations is also the
common occurrence of non-viable embryos. Indeed, a modern
form of therapy in threatened and also habitual abortion actu-
ally consists of continued administration of very large amounts
of oestrogen (13 114, 315 419) (see page 155).

Summary of principles of treatment

The principles of treatment are derived from the physiological
and pharmocologcal effects of hormones. Dysfunctions of endo-
crine glands can be overcome successfully by supply of hormones
provided that the diencephalon, pituitary and effector organs
are sull capable of reaction and function. For example, the pre-
requisite for successful use of progesterone to regulate the men-
strual cycdle 15 a certain degree of proliferation of the endo-
metrium. A permanent result in the treatment of cystic glan-
dular hyperplasia with corpus luteum hormene is possible only
if the disturbed interplay between ovary, pitutary and dience-
phalon ean be brought back on to the right hnes. For thus, how-
ever, 1t is essential that all these organs should be sull capable
of responding and functionmmng Admimstration of female sex
hormones to sexually mature women must always be timed prop-
erly in relation to the menstrual cycle and physiological rhythm.
Exceptions to this rule are described under the wmdividual in.
dications. Supply of hormones must be mdunidually adapted to
the organism, and usually m physiological dose ranges. The ther.
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by blunt dissection, haemeostasis is carefally carried out, and the
implant is let fal) into the pocket by spreading ont a special
holder and then pushed home. The incision is closed by a suture
or clip. Excessive physical movement should he avoided at first
m order to facilitate healing in of the implant. Oceasionally the
implant is extraded though sterile. Every fmpfantation must be
carried out under strict aseptic precautions. Extrusion of the
implant with suppuration is the consequence of a procedure not
carried out aseptically or according to instructions.

What form of hormone administration is diosen in any case de-
pends on the requirements for successful therapy as regards on-
set of action, and intensity and duration of hormone effect.

Since hormones occur naturally in the body, tolerance to them
is usually good. In the dosages recommended for therapeutic
purposes, side-effects and damage 10 organs need not be feared.
Hormone treatment which 13 carrted out for too long, or in m-
correct dosage, or for the wrong indications may however lead
to damage, If any special signs of intolerance appear, tie question
should always he raised whether the dosage is not too high or
whether the hormone under adminstration 1s not actually contra-
indicated. The best known example of this is the clintcal picture
of hyperfolliculimsm (hyperoestrmism) mentioned on page 8%
In every case therapy must be adapted to the sex, the organtsm,
and the age of patient; dosage must take into account the climcal

picture and the resnlts desired, With intethgent therapeutic tech-
iol 1 cond may be

niques based on exg ph 5
restored with hormones, provided that the mdication 13 correct
Where the indication 1s to save life, as in prostatic carcinoma,
the appearance of signs of averdosage must be taken anto account.

The gonadotropwns, Priantin and Primogenyl, are glucoproterds,
and can therefore be 1 1t sol m physological saline
— preferably intr Iy The of an ampoule of
these preparations should be employed immediately after solu-




Hormone Preparations
of the Schering A.C. Berlin

{Forms of Padhng)
Progynon dragees
Bestradiol
For buccal employment
Dragees, each of 0 Ting. = 1,000 1 .

Dragees {forte), each of 1 mg, = 10,000 . u

Progynon implants

Oestradhol

Far implantan
Implant of 10 mg P ot

Implant of 20 mg

Progyvon I oleosum

Oestrathol henzoate

For intramuscular sjection
Ampontes of 1 e.c. = 1 mg

Amponles (forte) of L c.c. = 5mg.

Progynon pintment
it vty

Orstradiol
For iranscutaneous use
Tubes contamng abaut 20 g {1 g contams 0.3 g,
oestradial)
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apeutic dose of hormone may vary widely according to the
situation. Large doses do not enhance the therapeutically desired
effect; they may even produce the opposite effect.

Therapy with the hormone of the opposite sex is indicated only
in certain disorders, and demands particularly accurate dosage
{see pages 159 and 174).



Hormone Preparations
of the Schering A.G. Berlin

(Forms of Packing)
Progynoen dragees
Qestradiol

For buccal employment
Dragees, each of 0 1mg = 1,000 1. u.

Dragees (forte), each of 1 mg. = 10,0001, u,

Progynon implants

Oestradiol

For implantation
Implant of 10 mg

Implant of 20 mg.

Progynon B oleosum

Qestradiol benzoate

For wntramuscular injection
Ampoules of L cc. = 1 mg.

Ampoules (forte) of L c.c. = 5mg.

Progynon ointment

Oestradiol
For transcutaneous use
Tubes contanmg about 20 g (1 g. contams 0.1 mg
oestradiol)
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Progynon drops
Oestradiol in aleoholic solution
For perlingual use
Drop bottles contaiming 10 c.c. = 2 mg.

Progynon C
Ethinyl oestradtal

For oral employment
Tablets, cach of 0.02 ing.

Progynon M
Ethinyl oestradiol

For oral employment
Tablets, each of 0.2 mg.

Proluton C
Pregneninolone
For oral employment
Dragees, each of S mg.
Dragees, each of 20 mg,
Dragees, each of 25 mg.

Proluion
Progesterone
For intramuscular mjection
Ampoules of Lee. = Smg.
Ampoules of 1 c.c. = 10 mg.
Ampoules of 1 ¢. 25 mg.

Proluten implants
—_——
Progestesone

For unplantation

Tmeplants of 100 mg
Proluton intravenous
——
Progesteronc 15 aqueous solvent agent
For mntravenous myection

Ampoules of 1 ¢ c. = 20 mg.



Duogynon

Progesterone plus oestradiol benzoate

For intramuscular injection
Ampoulesof 1ce. =

20 mg progesterone plus

2 mg. oestradiol henzoate

Testoviron

Testosterone propionate

For intramuscular injection
Ampoules of 1 e.c. = 10 mg.

Ampoules of 1ce = 25 mg.
Ampoules of 1 e.c = 50 mg.

Testoviron implants
Testosterone

For implantation
Tmplants of 100 mg.

Testoviron-Depot

T as h and

For intramuscular injection
Ampoules of 1 c.c. = 50 mg.

Ampoules of I ¢ e. = 100 mg.
Testoviron-Depot
Testosterone oenanthate

For intramuscular injection
Ampoules of 1 c.c = 250 mg. !

Testovicon T

‘Testosterone 1z alesholic solution

For transcutaneous employment
Drop bottles contaming 10 ¢ ¢. = 30 mg
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Testoviren tablets
—_—

Methy! testosterone

For buccal employment
Tablets, each of 5 mg. ‘ pies

Tablets, each of 10 mg.
Tablets, each of 25 mg.

Primodian tablets

Methyl testosterone plus ethinyl oestradiol
For oral use
Tablets, each containing 4 mg, methyl testosterone plus
0.002 mg. etlunyl oestradiol

Testoluton

T. plus prog:
For intramuscular injection
Ampoules of 1 c.e. =

15 mg. testosterone propionate plus
10 mg. progesterone

Ampoules (forte) of 1 c.c. =
25 mg. testosterone propionate plus

10 mg progesterone

Methylandrostenediol “Schering A. G. Berlin”

Methylandrostenediol
For intramuscular injectron

Bottles of 10 c.c. = 500 mg. as crystalline suspension

For buccal employment
Tablets, each of 25 mg.

Primocort

Desoxycorlicosterone acetate
For mtramuscular tnjection
5 mg.
10 mg.

Ampoules of 1 c.c.
Ampoules of 1 c.c.
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Desoxycorticosterone acetate

For implantation
Implants of 100 mg.
Primecort tablets

Desoxgeorticosterone acetate For buccal employment
Tablets, each of 1 mg.

Primocort intravenous

Desoxyeorticosterane glucoside For intravenous injection
Ampoules of 1 ¢. 5mg.
Ampoules of 5 c. 50 mg.

ACTH “Schering A. G. Berlin”

Adrenacorticotropic hormane of the antertor pitmtary

For intramuscular injection
Ampoules of 10 i. u.

Ampoules of 251 u.
Primothyron

Thyrotropic hormone of the anterior piturtary
For intramuscular injection
Ampoules of 500 guinea-pig umits plus solvent
Priantin
Serum gonadotropm For intramuscular injection
Ampoules of 1,000 i. u. plus solvent
Ampoules of 5,000 1. u_plus solvent
Primoganyl
Chorionic gonadotropin For intramuscular injectton
Ampoules of 300 1. u plus solvent
Ampoules of 1,0001 u plus solvent
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Therapeuatic Use of Sex Ilormones

The physicran who seeks to employ the hormones described in
this hook therapeutically must have a knowledge of their site
of formation. physiofogical functions which they fulfil in the
organism, and (last but not least) their pharmacologteal prop-
erties. The indications, guidelines, and possibilities 1n hormone
treatment are derived from scientific knowledge and chnical ex-
perience. Success can he expected only in so far as the causal
relationships have been correctly assessed, and the nature of the
functional disturbanee exactly analysed, Furthermore, the mode
of admmstration and the dosage must be carefully chosen, smee
each patient requires mdividual treatment. Like other drugs,
hormones are no “muracle drugs.” As clsewhere in therapy, the
pliysician must use all his skill 1 order to obtamn the optimum
effect from hormones, and really exhaust their therapeutic pos-

sthilines.
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Therapeutic Use of Sex Hormones in Women

Amenorrhoea

The cause of amenorrhoea may be a local one. the absence of
a period 15 then the result of malformations or an underdevelop-
ment of the genitals, even to the extent of infantilism (hypoplasia
of the genitalia and disturbance of total development). Even so,
there remains a not inconsiderable number of cases in whidh, in
spite of normal uterine deselopment and normal secondary sex
characters, periodic bleeding 15 absent and the endocrine stimulus
to the first or to later ovulations 1s ladung. In every case of
amenorrhoea a detailed ex: 1 y. The i

must be clanified whether, besides consuitutional aberrations or
deficiencies which might alse be related to an ovanan insuffi-
ciency, other causes can be held responsible for the alsence of
menstrual bleeding. Investigation will by no means always reveal
gross anatormcal changes. Even mild physiological disturbances
may be the cause of anomalies of menstrnal cycles (functional
amenorrhoea) or of thesr first absence.

Primary amenorrhoea means that, althongh a woman has
reached the correct age, no menstrual bleedi
yet appeared.

Secondary amenorrhoeas, on the other hand, are those 1n
which the menstrual period has been absent for a shorter or
longer time, and for various causes, after the regular appearance
of menstruation, usually over a long period.

& has

Primary amenorrhoea

Hormone treatment of primary amenorrhoea requuires a particu-
larly and careful of ndi . The
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prospect_of cure must be evaluated with reserve, since a per-
manent result heyond the period of hormone treatment
cannot always be anticipated. It is teue that t 1s usually possible
by rhytlmical admimstration of hormones to produce bleedings
resembling menstruation, but it is rare to adiieve ovulation.

Hypoplastic human
uterus

The some after 5 inections of
oestradiol benzoate

Development of o hypoplastic uterus
with oesirogen treatment
lafter CLAUBERG)

Fig 41

Primary amenorrhoea has tts principal cause tn a constitutionally
determined underdevelopment, the most marked type beng
found in the chimcal picture of infanulism The distuchance of
1otal d 13 usually p I by underdevelop

of the ovaries and uterus. It 15 however not uncommon to

find ovaries of normal size with a distushance of follicle matura-
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tion. Conversely, a hypoplastic uterus can coexist with a normal
body build and secondary sex characters. A disturbance in the
controlling centres is frequently recognized as the real cause 7,

“Therapeutic measures depend on the clnical findings. If there is
considerable disturbance of development associated with a con-
stitutional deficiency, general measures designed to promote and
strengthen development are at least as important as endocrine
treatment. The latter 1s more likely to succeed if, apart from
the uterine and ovarian growth to normal produced by hormones,
a i itutional impr can be attammed by
general tonic measures. Treatment can be carried out either with
oestrogens or with gonadotropic hormone or with both. To a
great extent, the results of treatment depend on the age of the

patient. Women under the age of 20 offer the best prospects of
cure; women over this age seldom obtain permanent cures (1% 19
420, Treatment must continue for a long time. In the case of wom-
en with a hypoplastic uterus, 1t consists of regular
injection of 5 mg. Progynon B oleosum forte intramuscularly
every 4 days for 5 doses, the course being continued for 3 to
6 months. After a 20-day course of injections has been finished,
an nterval of about a week is interpolated before continung
) ¥ progesterone med-
1cation may at first be omitted. Only when the uterus has de-
veloped to approximately normal size (see Fig. 41) should the
series of Progynon B oleosum be followed by 5 injections on
successive days of 5—10 mg. Proluton intramuscularly. Bleeding
then usnally begins after a few days, This was the procedure by
which Kaufmann fiest 1 1933 mduced in a castrated woman a
proliferative change m the endometrium (see Fig. 42), then se.
eretory transformation (see Fig. 43), and finally menstruation
(Kaufmann’s proliferative dose, Kaufmann’s complete course) 9.
“Treatment of primary amenorrhoea withnormall vydevel-
oped genitalia can be carned ont from the start with
<ychical rhythm, 1 e. with oestrogen and progesterone. Five 1n-

-oestrogen tri as above.
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jeetions, each of 5 mg. Progynon B oleosum forte, are given over
20 days, and followed from the 21st to the 25th day by daily
injection of 510 mg. Proluton or more intramuscularly.

Endometrium in the proliferative phase after administration of
25 mg. oestradiol benzoate to a castrated womon

Fig. 42

For treatment of primary amenorrhoea, employment of implants
has recently been recommended, as also in other indications winds
will be discussed later {(see page 225). Thia tecinique certainly
offers the advantage of saving hormone (sec page 110} and of
a prolonged and even supply of harmone to the hody. It 1s how-
ever a disadvantage of this continaed supply of hormone that it
may lead, if the aterus s sull present, to proliferative changes
in the endometrtum, known under the name of cystic glandutar
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hyperplasia @9, The employment of implants therefore appears
to be justified n principle only if 1t is desired to furnish a con-
timuous supply when the uterus is absent or underdeveloped
This latter condrtion relates to primary amenorrhoea 1 its early

o ';‘3;’57.3‘;’3;'. ;'t@?‘-y‘
R )]

Endometrium in the secretory phase offer treatment of o castrated
patient with 25 mg oestradiol benzoate and 25 mg progesterone

Fg 43

stage, when the object 1s to promote the development of the
uterns. Implantation of 20 mg Progynon 1s sufficient for ade-
quate promotion of uterine growth over a pertod of about 2 to
4 months @9

If the implant leads to hyperplastic bleeding, 1t 15 necessary to
myeet daily 10 mg. Proluton or 25 mg Testoviron mntramuscularly
until bleeding ceases. In special cases 1t may even be necessary
to remove the implant.
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Implantation treatment of primary amenorrhoea should e prac-
tised only by physicians with extensive experience of the hor-
mone treatment of this deficiency state. Recent cxperience has
shown that the anterior pituitary gonadotropins which control
the function of the gonads are also suitable for the treatment of
primary amenorrhoea. The use of Priantin, which centains in
the first place follicle-stimulating factor, is particularly promis-
ing (see Suggestions for Dosage, page 225).

Secondary amenorrhoea

The treatment of secondary amenorrhoea is more promising than
that of primary amenorrhoea. Two forms can he distinguished
cltnically. the amenorrhoea of less than one year’s duration,
and the amenorrhoea of m o r e than that duration.

The cause of the absence of menstruation may lie w a general
hypofunction of the genitalia, or 1n the ovaries, pituitary or

thyroid. The condition may also be due te intoxrcations (poisons,
)} 1 mnfl men-

nicotne, infectious etc.), envir
tal and physical stress (f ional hoea), mal 10n,
1solation, pregnancy, lactation, anaemas of various origin, motind
anatonncal changes, and so on. The prospect of a successful out-
come of hormone treatment 1s in direct relation to the degree
to whuch the amenorrhoca is caused by lack of sex hormones. or
defictent or aberrant function of other endoerme glands The
duration of amenorrhoea is of great significance for the prog-
nosts. The shorter the period of amenorrhoea and the younger
the patient, the more likely is treatment to he successful In
principle, with few exceptions, every case of amenorrhoea lasting
for more than two months should be submutted to treatment.
In these cases of amenorrhoea of short duration, success 13 ob-
tamable 1n a high percentage. Speciatly good and rapid results
are obtamned with Duogynon (°9 (see pages 128 and 225) Tius
preparation can also be used as a pregnancy test, the result
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then being negative. The orally effective Progynon C, of which
1.7—2.5 mg. suffices to build up a proliferative phase, has been
successfully used in secondary amenorrhoea.

If bleeding is absent for a prolonged period, it may be expected
that there will be atrophy of the internal genital organs, espe-
cially the endometrum. For this reason, the proportion of ther-
apeutic successes falls with a duration of amenorrhoea of over
one year from 40 to 25%0; according to some authors the pro-
portion is even less %23, Every patient should be induced to keep
a careful menstruation calendar. In amenorrhoeas not of endo-
crme origm, the other possible causes must be sought, and treat-
ment should correspond to that of primary amenorrhoea (see
Suggestions for Dosage, page 225).

Uterine hypoplasia (hypohormonal amenorrhoea)

If the cause of the amenorrhoea 15 a uterme hypoplasia (often
associated with acute-angled anteflexion and retroposition), 1t
may be assumed that oestrogen production is too hitle. The ap-
pearance of menstrual periods may then be expected after 2 to
3 months of treatment with 1 mg. Progynon B oleosum, or m
severe cases 5 mg Progynon B oleosum forte (5 mg every 4th
day for 20 days up to a total dose of 25 mg.) If this method
of treatment 15 unsuccessful, a tnal should be made of the Kaui-
mann schedule mentioned on page 123, with associated Proluton
treatment. It should however be noted that a uterine hypoplasia
may also be present with a normal menstrual cycle.

After the first menstrual period has appeared, the artificial
supply of oestrogen and progesterone may be sull necessary over
a prolonged period, n order to bwld up a natural, spontancous
rhythm. In such cases, correct cyclical timing mn the administra-
tion of the two hormones 13 an obvious requirement The use

of implants may be dered at the beginning of treatment.
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Hyperhormonal amenorrhoea
The diagnosis of this not unconmon clinical picture can be el
cidated by the demonstration of an unphysiolagically high cestre
gen excretion, ar by the recently employed demonstration o
oestrogen reactions in the vaginal epithelitum (23, #34 435, 6, &2
128 42, 430, 430, Endometrial biopsy is a simpler diaguostic aid
the endometrium being found in a state of great proliferatio
3% 413, Treatment with 40—60 mg. Proluton (10 mg. daily intra
larly) indnces blceding. Reliable results are also ohtaime
with Dnogynon, which shonld be tried first in every case.

Withdrawal blecding

The bleeding which appears after treatment with lar g e dose:
of oestrogen is not always a true menstrual period, with a pre
vious secretory phase in the endometrium. After ad
of Jarge doses of oestrogen there is first a proliferation, then 2
disintegration of the proliferated endometrium and a so-called
withdrawal bleeding. This plienomenon also shows the need to
admruister oestrogen and corpus Iuteum hormone ru physiologreal
rhythm, m order to produce regular proliferation i the endo-
metrwum and then transformation of the latter into the secretory

ation

phase (sce also the next section)

Brief ireatment of secondary amenorrhoea

It has been observed that brief combined treatment with pro-
gesterone and cestrogen (Duogynon = 20 mg. progesterone plus
2 mg. oestradhol | per amponle) leads to hleeding 11 amen-
orrhoea of short duration {amenorrhocas of psychical ongin, wom-
en wath labile cycles) (988 436 435 40 1Y It 45 evident that most of

these hleedings are due to diapedesis. A single mtensive dose of
Lormones has the advantage of bemng effecuive alse i lyper-
kormenal amenorrhoca (sce ahove), and can thus be recom-
mended m any case of sccondary amevorrhoea wluds has not

been present for too long.



This therapeutic technique does not cause the appearance of bleed-
ing from the pregnant uterus. This fact shows the significance of
Duogynon as a pregnancy test in practice. If Duogynon
is injected on two successive days and no bleeding appears during

the ding 2—-6 days, preg y can be diag; d with 2 high
degree of prohability ¢3: 49, The nee(l for confirmation of the
liagnasis by other methods of ion 15 obvious.

Corpus luteum persistence

Apart from the pathological picture of cystic glandular hyper-
plasia, caused by persistence of the follicle and consequent in-
crease in pestrogen formation, another type of excessive hormone
formation by the ovary is known; thus 1s the picture of so-called
corpus luteum persistence. The unusnal amount of progesterone
formed leads to a delay in the menstrual period and to the for-
mation of an extraordinarly tall endometrium with the changes
of the secretory phase The inhbition of gonadoirepin output
by the anterior pituitary caused by large doses of oestrogen
leads to restoration of the cycle to normal (see page 30).

Funally 1t should be stressed that the diagnostic difficulties 1n.
volved 1n the origm of hoea may be derable. More-

over, 1t should be clearly understood that not every case of
d

ea requires hormone tr O it
ally, as in severe infections such as tuberculosis, the amenorrhoea
18 the expression of a protective mechanism on the part of the
orgamsm (so-called protective amenorrhoea). In these cases treat-
ment with sex hormones should be avoided

Disturbances of menstruation

Hormone treatment of disturbances of menstruation 1s of wide
scope in practice. Such disturbances are principally distinguished
by changes 1 tempo of bleeding, amount of bleeding and dura-
tion of bleeding, but also differ from normal menstruation as

9 Hormone Therapy 12
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regards behaviour of hasal temperature and reaction of the va-
gina (see Figs. 44—46 and 48). The causes and clinical pictures
of these disturbances vary greatly.

Schema of Menstruation

Tat—4th day Sth=10th day , Ith—15ch day l 16th—28ch day
Intermenstruum—Duration 24 daya
Duration: 4 dags Peoliferation phase
Duration 11 days Secretory phase
With
Mea squa | Portmenstruum Jateeval 23 dags
strual | SHand [ oror Duration: Duration or
Cycle | bleedng 6 dayn Premenstrunm
With Y Regenc -
healog  § ration Beginmng of | Complenion of P"‘g"’“
growth in growth in phase
thickness thickne
Ceusation ofcorpus lu | Beglantng Complete | Follicle rupture
Ovarian e b d tarath on the 1ith loth
Cyele | regression of corpus = of new “ay Formatlon
luteurs dus to death Tolhicle Bilicle ) and atage of ma
‘ofovum ‘turation of cor
‘pus utewm

Schema of menstruation (after Boenig ™))
Fig 44

With a knowledge of endocrine functions, however, the employ-
ment of female sex hormones 1s relatively simple. It shonld never
Le forgotten that atypical bleeding 1s m the long run sumply
a symptom of a disturbance of a functional process. It 1s often
mmpossible to recogmze the cause of the disturbance from the
type of blecding alone It1s therefore highly advisable, :n addition
to a diagnostic curettage, to have the morming temperature taken,
since the latter provides a sumple means of estimating the dura-
tion of the prohiferative and the secretory phases 4%

Hypomenorrhoea
Hypomenorrhoea, which 13 characterized by regular hut scanty
bleeding, responds poorly to hormoene treatment @38, According

1o some authors, the cause lies 1n an increase 1n vaseular con-
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regards hehaviour of basal temperature and reaction of the va-
gina (see Figs. 4446 and 48). The causes and clinical pictures
of these disturbances vary greatly.

Schema of Menstruation

Tot~dth day Sth—10th day l Mb—13k -layj 16th—28tb day
Totermensteunm—Duration 24 dags
Menstruation
Durationt 4 days Proliferation phase
Duragon, 11 days Seeretory phase
Mea With Duration
costing | Desqua- | Postmenstronm Taterral 13 days
struol  { offand ¢ mation uration , Duration - or
Cyele | Bleeding 6 daga 5 daga Premenstrunm
¥ith | Regene- or .
beshog § eation Beginning of | Gampletion of ""ﬁ"""
growth in rowth in Phase
thickness thicknesy
Cessation of corpus lu- Begiantag [N Complets Fotticle_captare
Oyarian teum hormone and ‘maturation ‘maturation on the 14th 16th
Cyele regresyion of corpus of & new of new ay. Formanion
Juteum due to death follicle follicle umf stage of ma
tupation of cor
‘pus Tuteurn

Schema of menstruation (after Boemg ™))
Fiz 44

With a knowledge of endocrine functions, however, the employ-
ment of female sex hormones 15 relatively simple. It should never
be forgotten that atypical bleeding 15 in the long run simply
a symptom of a disturbance of a functional process. It 1s often
mmpossible to recogmize the cause of the disturbance from the
type of bleeding alone. It 1s therefore hughly advisable, in addition
to a diagnostic curettage, to have the morning temperatare taken,
since the latter provides a sumple means of estimating the dura-
tion of the proliferative and the secretory phases ¢,

Hypomenorrhoea

Hypomenorrhoea, which 1s characterized by regular but scanty
bleeding, responds poorly to hormone treatment 38, According
1o some authors, the cause lies in an increase in vascular con-
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ances (e. g. with environmental change) or poor contractility of
the uterus, or in some cases an excess of oestrogens as a result
of persistence (often repeated) of the follicle. Among this multi-
pheity of causes the true origin must be elucidated hefore treat-
ment begins, If progesterone formation is inadequate, or the
secretory phase shortened, progesterone alone is mdicated. Ther-
apy may be begun 1n the first half of the cycle with oestrogens,
and continue in the second half with corpus luteum hormone,
and in case of an excess of oestrogens he successfully carried
out with testosterone (see also page 160). The combination of
testosterone and progesterone (Testoluton) 13 parnicularly ef-
fective.

Polymenorrhoea

As a rule a regular 28-day cycle is considered normal Many
authors have, however, pomnted out that deviations from this
cycle both above and below this figure may still be within the
range of normal (see also page 33). Nevertheless there are patho-
logically shortened cycles of three weeks and less, whose cause
hies in a shortened span of corpus lutenm function and whose
treatment may consist 1n admnistration of progesterone or better
snll, Duogynon It is therefore advisable to determine by basal
temperature recording whether the proliferative or the secre-
tory phase 1s shortened (see also page 147). Pathologscally short-
ened cycles of this nature are specially found at the beginning
and end of sexual maturity, under adverse influences of the en-
vironment, and as a concomitant of infectious diseases.

If the proliferative phase 1s shortened, treatment with corpus
lutenm hormone 1s not successful (¢f. page 148). In these cases
advantage should he taken of the inlubsting influence of oestro-
gens on the folliculotropic factor of the anterior pituitary, by
gving between the 4th and 6th days of the cycle one or two
intramuscular doses of 5—10 mg. Progynon B oleosum forte
(“Displacement effect™) (43 ss1, 455),
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traction and a rise in capillary resistance of the blood vessels of
the uterus. These patients are usually vasolabile, with a sensitive
autonomic nervous system, and tend to have violent contractions
of the vessels in the stratum basalis. Other anthors have observed
m some cases of hypomenorrhoea that the cyclical dianges n
the endometrium follow an abnormal course. They would mter-
pret the small extent of the bleeding and the slow reconstruction
of the mucosa as consequences of a delay in the fall of level of
corpus lutenm hormone. A therapeutic trial can be made with
Progynon in the first half of the cyele and Proluton in the second
half (% 419 (see also page 216).

Oligomenorrhoea
Olgomenorrhoea may be due to a subliminal cycle or to delayed
maturation of the follicle. S i several e sub-

Irmmal cycles, i which a mature follicle disintegrates pre-
maturely, stmulate the picture of amenorrhoea. If the internal
genitalla are underdeveloped m sud cases, correctly
timed adminstration of oestrogens has proved of value, If the
internal sex organs are of normal size, however, success will
he obtained with progesterone, of which 5—10 mg. intramuscn-
larly should he given 2 1o 5 times during the ten days hefore the
period is expected.

A further possibihity for treatment consists mn the injection of
5—10 mg. Progynon B oleosum intramuscularly in the first half
of the cycle, and a total dose of 10—20 mg of Proluton intra-
muscularly m the second half, Particularly good results are ob-
tamed if 5 mg., or m case of falure 10 mg.. of Prugynon 13 -
Jected on the 21st day, followed by 10 mg, or 1n case of failure
20 mg., of Proluton on the 23rd day of the eyele. A period then
usually appears on the 26th to 28tk day M 42

Hypermenorrhoex

Hypermenorrhoea ts often due to organic changes, such as dhronic
\nflammation of fibrords Other causes are functional disturd-
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ances (e. g. with environmental change) or poor contractility of
the uterus, or in some cases an excess of oestrogens as a result
of persistence (often repeated) of the follicle. Among this multi-
plicity of causes the true origin must be elucidated before treat-
ment begins. If progesterone formation is inadequate, or the
secretory phase shortened, progesterone alone is indicated. Ther-
apy may be begun in the first half of the cycle with oestrogens,
and continue 1n the second half with corpus luteum hormone,
and in case of an excess of oestrogens be successfully carried
out with testosterone (see also page 160). The combination of
testosterone and progesterone (Testoluton) is particularly ef-
fective.

Polymenorrhoea

As a role a regular 28-day cycle is considered normal Many
authors have, however, pomnted out that deviations from this
cycle both above and below this figure may stull be within the
range of normal (see also page 33). Nevertheless there are patho-
Jogically shortened cycles of three weeks and less, whose cause
lies in a shortened span of corpus luteum function and whose
treatment may consist in administration of progesterone or better
still, Duogynon, It 15 therefore advisable to determine by basal
temperature recording whether the proliferative or the secre-
tory phase is shortened (see also page 147). Pathologically short-
ened cycles of this nature are specially found at the beginmnung
and end of sexnal maturity, under adverse mfluences of the en-
vironment, and as a of infectious disea

If the proliferative phase 1s shortened, treatment with corpus
luteum hormone is not successful (cf. page 148), In these cases
advantage should be taken of the inhibing influence of oestro-
gens on the folliculotropic factor of the anterior pituntary, by
giving between the 4th and 6th days of the cycle one or two
tramuscnlar doses of 510 mg Progynon B oleosum forte
(“Displacement effect™) (43 434, 45),
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Menstruation can also be delayed by several days by giving testo-
sterone; this effect takes place via the anterior pituitary as with
ocstrogens ¢4, Significantly larger doses are necessary for this
purpose; a total of 200 mg. should be injected shortly after the
conclusion of a menstrual period, as above. This measure is
utilized, for example, for actresses, sportswomen and dancers,
who need a temporary delay in menstruation for professional
reasons (47 419,

Metropathia haemorrhagiea cystica (menorrhagia)

Bleeding is too frequent and too profonged in metropathia
haemorrhagica cystica (eystic glandular hyperplasia). The severe
haemorrhages which occur in this condition are so irregular that
a cycle is no longer recognizable. This condition ts particularly
commonly observed in women after the age of 40. The canse is
supposed to be a disturbance in the regulating mediamsm m the
diencephalon and the anterior piturtary. The contnued inflow of
oestrogens due to perststence of the follicle, the inbihition of
output of Jutemizmg gonadotropin from the anterior pitmutary.
and the ladk of corpns Inteum hormone lead to excessive prohifer-
ation of the endometrium (¥ % < ¢f, Fig. 47). There 1s thus
a hyperoestrimsm, at least for a nme Diagnosis of this disorder
must be conflirmed by enrettage, whidh 1s needed to exclude ma-
lignant tumour

During the epoch of sexual maturity, therapy with corpus Juteum
hormone offers good prospects of success, provided the dose 15
high enough. The haemorrhages cease as a resnlt of the trans-
formation of the endometrium into the secretory phase, and
the casttng off of the latter by normal menstruation. At least
510 mg. Proluton should be given mtramnscularly every day
for 6 days, and 1n severe cases even more. Treatment may begin
by injection intravenously of 1 or 2 ampoules of Proluton (20 to
40 mg.} 9, Simee recurrence of the haemorrhage is not uncom-

mon, 1t 1s advisable to continue prophylactic Proluton treatment
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for several months during the period between the 19th and Z4th
days of the cycle. Cystic giandular hyperplasia can also be
treated with Progynon, Especially if bleeding has inued for
a fairly long time and the end { d
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ta remoaval of the oestrogen defictt which has occurred %, and
perhaps also to the output of liternizing hormone from the ante-
ror mitwtary In resistant cases, the admunistration of gonado-
tropic hormone 1 the form of Primogenyl may be indicated for
its [utemizing action, 1o ensure a permanent effect by an imdirect
mfluence on the metropathic bleeding {cf page 203).

Testosterone may rewder oestrogens ineffective 10 a certain exe
tent, and perhaps even cause regresston of the persistent follicle.
The male sex hormone aleo produces an anaemua of the endo.
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Oestrogenic phase

a) no maturation of the Amenorrhoea with a resting

follicle: endometrium,

Prolenged menstrual bleed-
ing as a result of defective
regeneration, freguently
m ascociation with pro-
longed menstrual desqua-
maton

b) poor maturation of the
folhcle-

Oligomenorrheea with a

¢) slow follicle maturation:
two-phase cycle,

d) brief persistence of the Approximately rhythmical
folltcle- bleedings from a hyper-
plastic uterine mucosa,

After amenorrhoea, irregu-

Tar bleeding from a hyper-
plastic endometrinm,

) prolonged persistence of
the follicle:

Diff iation of uterine h h by means of the
histological piciure of the endomelirium
tAfter von Massenboch (73é))

Fig 48a

metrium As a result, bleedmgs cease. For at least 4 conseconve
days, 25--50 mg. Testoviron should be given daily by mtra-
muscular injection. In the hight of climcal experience so far, 1t
1s 1mpossible to give a definite opinion on the mode of acnion
of this type of therapy “¥ Combined treatmeat with progeste-
rone and testosterone can also be lughly recommended 0%, Bleed-
g is wsually arrested by gving 10 mg, Proluton and 25 mg.
Testostron (as present 1n Testoluton forte), provided that ther-
apy ts hegun eatly cnough, 1 e. before desquamation of the ende-

metrum.
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Corpus luteum phase

a) no formation of corpus Anovular cycles. Bleedmg
luteum: from proliferated mucosa

at shortened intervals.

b) corpus luteum Shortened intervals, with
insufficiency: defective endometrial
function
<) brief persistence of Prolonged intervals, with
corpus luteum prolonged bleeding (pro-
longed menstrual
desquamation).
1) prolonged persistence of Amenorrhoea at first; later
corpus luteum. bleedmg from a hyper-

trophic mucosa.

D i of uterne h: by means of the
histological picture of the endometrium

(Continuation}
Fig 48b

Theray lly unjustifiable ad ration of large doses of
oestrogens 1 other conditions may lead as a side-effect to an
artificiallyinduced cystic glandular hyperplasia Treatment
of such artificially induced hyperplasias should be carried out
according to the principles stated above, with immediate with.
drawal of the oestrogen.

Dysmenerrhoea

Dysmenorrhoea often causes diagnostic and therapentic diffy-
culties because of the variety of its determinants. The clinical

139



picture may be due to changes in organs or in position, or to
psydueal or nervous factors. In older patients with a history of
previously normal menstruation, the possibility of organic dis-
turbances (polyps, fibrouds, etc.) should he specially borne in
mmnd.

The uterus is commonly found to be rigid, and in a continuous
state of “spastic irritability.” Thyroid hypofunction may also be
an occasional cause of the symptom. If the uterus is hypoplastic,
dysmenorrhoea 1s often iated with an oli hoea. The
severe repercussions on the general condition of the patients,
who may complain among other tlungs of severe tension in the
lower badk and of downward pressure, make treatment necessary.

If aliypogenitalism s present, with acute-angled ante-
flexion and a conical, small portio vagmnalis and long cervix, it
is advisable to give in the first 14 days of the cycle 3 to 5 mjec-
tions of 1 mg. Progynon B oleosum intramuscularly, or to pre-
scribe Progynon dragees “forte” (buccally) (59, It 13 necessary to
repeat treatment over several cycles.
If uterine development 1s normal, dysmenorrhoea
as well as other symptoms may be a sign of a transient hyper-
oestrinism or progesterone defiest. In these cases Testoluton 13
ful. One amy of 15 mg one propi plus
10 mg. progesterone 1s given mtramuscularly on cach of three
days before menstruation, or shortly hefore pamn 1s expected
Treatment with corpus luteum hormone has also been recom-
mended. On eadh of 5 successive days before the pertod, 5 mg.
of Proluton 15 given mtramuscularly (39; in mulder cases, up to
2 dragees each of 5 mg. Proluten C are given 3 times a day for
8 days previously. Even in these cases, treatment mnst he con-
tinued over several months. It 1s also ohviously necessary to deal
with any organic disorders present {cf page 160). American
authors have had good results from the employment of Testo-
viron  many cases, giving 10—25 mg. mntramusenlarly 3 times
a weeh for 1 week before the menses and during the menses (49
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Alternatively, one 5 mg. tablet of Testoviron can be given buc-
cally 2—4 times a day. Pre-ovulatory treatment with testosterone
may also be considered in older women, provided that no chil-
dren are desired. Combined treatment with progesterone and

one, i.e. with Testol i the premenstrnal phase
overcomes dysmenorrhoea when the latter 1s combined with

breast pain, nervous changes, water retention, etc., i. e. symp-
toms of hyperoestrinism.

Mastodynia (premenstrual breast pain)

Women frequently complan of panful swelling of the breasts
at about the middle of the intermenstruum, or even a few days
before menstruation (premenstrual mastalgia). These symptoms
appearing hefore the period are presumably due to a relative
hyperoestrimism 57 48, Testoviron is particularly effective for
these cyclical swellings, which are usually not associated with
organic changes. Apart from injection treatment, local treatment
by inunction of Testoviron T into the skin of the breast should
be dered (59 469, Testol is particularly effective (cf.
section on dysmenorrhoea)

Ovulatory bleeding

A chimcal picture which has not yet been completely clanfied
1s that of ovulatory bleeding. Whereas some persons are of the
opimon that bleeding appearing at the time of rupture of the

follicle is due to an ly high level of gens, others
believe that the bleeding 15 an exp of the beginmng of a
fall n oestrogen level at the time of rupture U8l 462 463) The
various methods of 1r T ded are 1 d by

this divergence of opmion. For this reason, small doses of Pro.
luten (5 mg.) may be given daly from the 4th day on until the
time at which bleeding is expected, or 5 mg. Progynon B aleosum
may be given intramuscularly once or twice on the 13th—I4th
day of the cycle
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Inflammatory disorders of the female genitalia:
Endometritis, especially after delivery or abortion

Pathogenic microorganisms of all types may penetrate into the
uterine wall, penetration being favoured during the periods by
the presence of polyps, submncous fibroids, and other factors;
this not uneommonly leads to disturhances of menstruation and
additional bleeding. Endometritis is particularly liable to happen
after curettage, abortion or delivery. Defective regencration of
the endometrinm in i1s heahng phase, or small fragments of
placenta, pave the way for pathogens and may lead to severe
chronic inflammation with bleeding. If there 15 an oestrogen
deficiency the endometrium appears to have a speaial tendency
to inflammation and haemorrhage ™. The fact that oestrogen
lias a proliferative effcct justifics a trial of supplementary Pro-
gynon therapy m such cases of inflammation and bleeding. Clin-
tcal experience has shown definite results %9, Progynon B oleo-
sum forte 15 given intramuscularly m 5 mg. doses daily for 3 to
§ days, and even larger doses in severe cases 9 The result 15
a rapid regeneration, which when completed makes 1t fairly m-
possible for pathogens to penetrate The promismng results of
oestrogen treatment should not however lead to the indiscrim-
mate use of the hormone withount defimtc indication in every
case of apparent endometeitic hleeding Uterme tonics should be
admmstered simultaneously with the oestrogen. Placental re-
mains should be removed with a curette. In addition, if there are
severe signs of inflammation the mfection must be combated

with snlphenamides or antihiatics.

Pyometra
Factors responsible for the appearance of pyometra in older
women, such as polyps, submucous fibroids or carcinoma must

naturally be removed Dramage of pus may he promoted by

introtuction of 2 dram and by lavage. The duration of treatment
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may often he shortened by giving three jections of 5 mg. Pro-
gynon B cleosum forte. The rapid regeneration and improvement
i arrculation produced by this promote healing

Lencorrhoea

Present views of the origin of lencorrhoea have altered consider-
ably m comparison with former opmions. Causes are divided
to exogenous and endogenous factors. The uterme cavity is
thought not to play any part in 2t On the other hand, a cervicitis
1s commeon; this is regarded as a common cause of vagimtis. Ex-
ternal canses mclude contamination such as may be induced by
old permeal tears, vagnal prolapse, douing or inerconrs.
The exudative diatl lies, psychical
causes or any ovarian insufficiency are held responsible for the

endogenous type of leucorrhoea which responds to hormone treat-
ment The acid medum of the vagina normally prevents the
growth of undesirable bacteria. If the brological self-cleansing
mechamsm of the vagina 1s npset, as may oceur mn consequence
of a defictency of vestrogens, in addition to 1nadequate prohfer-
ation of the vaginal epithebum there may develop an absence
of glycogen in the d hel and hence
a condition unfavourable to the growth of the normal vaginal
flora (Doderlein’s bacillus) QOestrogens favour the settlement of
Doderlemn’s bacillus in the vagina, and therefore restore hiolog-
1cal conditions m the latter %), For the treatment of tlus type

vagmal

of 1 hoea due to oestrogen defi Y 2 to 3 injectrons a
week, each of 1 mg Progynon B oleosum mtramuscularly, are
recommended, 1n the week before menstruation notlung 1s given
In the treatment of leucorrhoea caused by gonococer (cervical
gonorrhoea in the sexually mature woman) or trichomonads,
oestrogens are used as an adjuvant On the other hand, supple-
mentary hormone treatment of a purulent leucorrhoea origi-
nating m a cervical erosion 1s not very promusing. If there 15
hypersecretion of the cervieal glands, testosterone is advised
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Atrophic senile vaginitis

Atrophic senile vagnitis is a common and usually isolated -
flammation of the vaginal mucosa. The oestrogen deficit in ageing
women at the Jt leads to glycogen depletion in the vag-
inal epithelmmn, and to defective resistance to bacterial infec-
tions. Oestrogen treatment (intramuscular injection of I mg.
Progynon B oleosum once or twice a week, or 1 Progynon dragee
buceally 3 times a day) often prodnces rapd improvement even
without local treatment.

Gonococcal vulvo.vaginitis in children

Since oestrogens have been introduced in the treatment of this
specific vagimnal mil 1on in children, signfi Iy better re-
sults have been obtained. The vaginal mucosa of young girls
responds to a single dose of 1 mg. Progynon B oleosum ntra-
museunlarly by epithelial growth, glycogen storage, increase in
acidity of the vaginal secretion from a pH of 7 to 4.5, and pro-
nounced hyperaenia. Qestrogen thus prepares the way for the
curattve action of pentcillin or sulphonamudes admimstered si-
multaneously or a httle later. With this dosage, undesirable de-
! of lary sex o and signs of premature

puberty need not be feared (59,

Leukoplakia: Kraurosis vulvae

Leukoplakia of the vulva appears as the result of vulvar mflam-
mation of a very long duration, espectally at the menopause. Tlus
appears as trregular white plaques, on whase base carcimoma not
infrequently develops. Because of the fall i ocstrogen level i
the blood, there is glycogen depletion of the vagina and thus in-
adequate protection by acid; 1o consequence there may arise
itdung eczema, discharge, erosions, or contraction of the lakia
and narrowing of the vagina

These mamfestations used at one time fo defy all therapeutic
effort. Spontancous cure is hardly possible, The introduction of
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Progynou has improved the praspects of cure in this condition
@9, Intramuscular njection of one 1 mg. ampoule of Progynon B
oleosum once or twice a weeh, o in severe cases 5 mg., s advised.
Local treatment with Progynon ointment is alse promising.

Chrenic salpingitis

As with vagmal disorders, the effect of oestrogens can be utilized
for the trcatment of chrome tubal inflammation. Oestragens lead
to growth of the tubes, hyperaemia of the pelvis and the entire
vascular region of the tubes, and proliferation of tubal epi-
thelium, Administration of oestrogens often causes enlargement
and dilatation of the tubes, absorption of inftammatory infil-
trates, and disappearance of catarrh and tubal adhesions. During
the proliferation phase after menstrnation, a total of five doses
of 5 mg Progynon B oleosum forte is given intramuscularly at
4-day intervals. If the tubes are already occluded by connective
tissue, hormone therapy 1s naturally ineffective.

Female sterility

New possibilities for the successful treatment of sterility in the
female have been obtained with the advent of hormounes. As is
well-known, it 1s often extremely difficult to discover the cause

of this conditien The prospects of ful b therapy
depend to z large extent on the cause of the sterility.
Before beginning tr, of the husband’s semen

should be carned out. Whenever possible, when the woman 1s
examined gynaecologically a permeability test of the tubes should
be undertaken, and the optimum dates for conception caleulated
(68, There 13 a possibility of successful outcome of hormone treat-
ment n cases m which the sterility is due to one of the following
causes uterine hypoplasia, oligomenorrhoea or polymenorrhoea,
anovulatory cycle, habitual ltate ovulation, subliminal corpus lu.
tenm function, disturbances of thyroid activity, and finally duiffi-
culties of passage through the tubes.

10 Hormone Therapy 12



Atrophic senile vaginitis

Atrophic senile vaginitis is 2 common and usually isolated in-
flarumation of the vaginal mucosa. The oestrogen deficit in ageing
women at the menopause leads to glycogen depletion n the vag-
inal epitheltum, and to defective resistance to bactertal infec-
tions. Oestrogen treatment (intramuscular injection of 1 mg.
Progynon B oleosum once or twice a week, or 1 Progynon dragee
buccally 3 times a day) often produces rapid improvement even
without Yocal treatment.

Gonococcal vulvo-vaginitis in children

Since oestrogens have heen mtroduced in the treatment of this
spectfic vaginal infl ton 10 children, signifi Iy better re-
silts have been obtamed. The vaginal mucosa of young girls
responds to a smngle dose of 1 mg. Progynon B oleosum intra-
muscularly by epithelial growth, glycogen storage, increase n
acudity of the vagual secretion from a pH of 7 to 1.5, and pro-

nounced hyperaemia. Qestrogen thus prepares lhe way for the
icillm or d s1-

curative action of p
multaneously or a ]m]e later. Wilh tlus dosage, undesirable de-
velopment of secondary sex characters and signs of prematnre
puberty neced not he feared 7.

Leukoplakia: Kraurosis vulvae

Leukoplakia of the vulva appears as the result of vulvar inflam-
mation of a very long duration, especially at the menopause, This
appears as wrregnlar wiite plaques, on whose hase carcinoma not
mfrequently develops. Because of the fall in oestrogen level m
the blood, there 1s glycogen depletion of the vagna and thus in-
adequate protection by acid; 1n consequence there may arise
stching eczema, discharge, erosions, or contraction of the labia
and narrowmg of the vagna.

These manmifestations nsed at one time to defy all therapentic
effort, Spontancons cure 1s hardly possible. The itroduction of
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An anovulatory cycle is characterized by the absence of the rise
in morning temperature level (basal temperature) during the
secretory phase, which is regularly demonstrable at this time in
normally menstruating women (Fig.19). Anovulatory bleeding
and the consequent sterility respond well to oestrogens, indirectly
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via the anterior pituttary In such cases, 5 mg. of Progynon B ole-
osum forte 1s ad larly on 4 ions be-
tween the 8th and 12th day of the eycle 7). Good results may
occasionally be obtained with Priantin (cf page 200)

ed mtr

Inhabitual late ovalation with a 28 day cycle, the
follicle ruptures only after the 20th day “¥, As a resnlt the ovum
15 ripe for implantation only late 1n the cycle, at the time of the
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Sterility due to uterine hypoplasia is to be treated according to the
principles discussed above. This also holds good for treatment of
oligo- and polymenorrhoea.

An anovulatory cycle is present when follicular atresia
occurs with absence of follicular rupture, so that no corpus
luteam hormene is formed, and bleeding takes place from the
proliferated endometrium as a result of deficiency of corpus lu-
teum hormone. Curettage on the first day of bleedmg will reveal
the cause of this pseudo-menstruation. Diagnosis has been much
simplified recently ¢, Daily observation of morning temper-
ature (basal temperature) in sexually mature women i3 of great
value as a diagnostic ard %% €L 2, I women who menstruate
regulatly, there is a slight rise in temperature during the pre-
menstrual phase by 0.5—0.8° C. (0.9—1.4° F.), which is evidently
related to the formation and function of the corpus luteum. The
rise 1 basal temperature begins with the rupture of the follicle;
the temperature forms a plateau at about 37.3—~37.5° C. (99—
99.5° F.) during the secretory phase and falls to normal with the
onset of menstruation. On the day before the rise in temperature,
the latter tends to be specially low (Fig. 49). As regards the
technique of measurement, it is important to take the latter 1
a mornmg with the pattent fasting, hefore getting out of bed,
so far as possible at the same tume and always with the same
thermometer. It must be taken orally or rectally, and always
by the same route. The patent should be told why the temper-
ature 19 to he taken so that she may make an exact note of
deviations, which are often relatively small. Common fections
may affect the course of tlte temperatare, and must be noted
(Fig. 49) ¢™. Regular observation of the morning temperature
durmg several cycles will serve to elarify the following ques-
ttons- {1) duration of the prolifcration phase; (2) duration of the
secretory phases (3) determination of the day of ovulation; (1)
determination of fertile and infertile days; (5) differenual diag-
noss between secondary amenorrhoea and early pregnancy.
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“rejuvenation treatment” by transplantation of endocrine glands,
so much derided later. Subsequent empirical therapy with organ
extracts or total gland preparations made it possible to recognize
the wmterplay of the glands of internal secretion and the manifold
nature of the causation of the chimacteric. We now know that
the symptoms which appear during the years of involution are
due not only to a physiological atrophy of the sex organs but
also to disturbances in other glands and organs, as well as to
central nervous factors with their repercumone on the gonads.
Hence the tr of mnplies the re-
moval of disturbances of the harmony of the entire neuro-vege-
tative-endocrine system

It 15 now hnown that the true cause of the mental and physical
disturl at the cl ic is the loss of the follicular hor-
mone, which 1 1ts turn induces an increased output of the tro-
pins of the anterior pituitary. The thyrotropic hormone of the
anterior pituitary 1s also produced and excreted in increased

quantity. The entire endocrine system, especially the anterior
pituitary function, is disorgamzed. The loss of the inhibiting m-
fluence of oestrogen on central nervous processes leads to far-
reaching disturbances The latter make a therapeutic intervention
with oestrogen neccssary, in order to restore equilibrinm to
the inter-endocrine system, and to make the signs of deficiency
disappear. For this reason, oestrogen treatment constitutes causal
therapy of menopausal symptoms.

The well known mantfestations of the change of life vary greatly
with the imdivideal. Their mntensity depends on the extent and
timing of the fall i oestrogen level n the blood They are seen
as tiredness, insomma, malaise, palpitations, attacks of vertigo,
bot flushes, houts of eweating, pruritus, eczema, arthroses, dys-
pnoea, irregular gemtal bleeding, overexeitability, loss of self.
control, and depression. These mamfestations of the change of
fe must be distmgwshed from the so-called premenopausal
mamfestations, wlich in the form of Lleeding, tendency to oe-
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menses, so that nidation of the ovum is no longer possible.
Priantin treatment may be snccessful (cf. page 267).

The defective or shortened development of the secretory phase
duc to inadequate function of the corpus lute-
um is aided by substitution of corpus Iuteum hormone. In the
second half of the intermenstruum, 8 injections or more must
be given, each consisting of 5 mg. Proluton intramuscularly.
When the diagnosss is not clear in a case of sterility and treat-
ment has heen unsuccessful, attention should he given to the
possibility of other causes {thyroid hyperfunction, mechanical
obstruction in the uterus, nervous disturbances, et ); the possi-
bulity should be carefully considered of mental traumata within

or outside the marriage.

Frigidity

In connexion with the treatment of sterility, the question is often
raised of a possible influence on frigudity. The causes of this con-
ditron, whid: is not nncommonly encountered, are chiefly of a
mental nature. Women with signs of ovarian disturbance will
naturally offer the best prospects for hormone treatment. If
such signs are present, treatment with oestrogen may often be
snceessful.

An aphrodisiac effect of testosterone has recently heen observed;
in large doses the latter causes hypertrophy of the erotogenic
clitoris area ¥, and also leads to activation of Iibide and inerease
in sexual activity 3. It has also been shown that women with
hyperoestrimsm are particularly hable to be frigid. These are the
patients who should first of all be considered for testosterone

treatment.
Climacteric
Some decades ago, experimental studies showed that deficiency

signs and symptoms after castration conld he made to disappear
by ovanan transplantation. These observations gave rise to the
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dema, and breast pain, are a direct expression of an enhanced
aestragenic cffect. It is well known that the so-called “fading”
of a woman may be in advance of her age, and may begin unphys-
iologically early. The early dimination in ovatian function
often leads to very unpleasant lappenings, which may cause
difficulties in marriage and in the entourage. A distinct advan-
tage of treatment with the naturally occurring follicular hor-
mone is that the latter in contrast to synthetic oestrogenic sub-
stances also has a direct action on the psyche &5 26 <),
Qestrogen treatment of climacteric symptoms, which often re-
present an alimast unhearable burden, is ane of the mast gratfy-
ing and successful fields of employment for the hormone. Accord-
ing to the seversty of the symptoms, one Progynon forte dragee
is given buccally 2 or 3 times a day, or 10 Progynon drops are
given perlingually 3 times a day, or supplementary injections of
Progynon B olecsum, I or § mg., are given intramuscularly once
or twice a week.

The treatment of climacteric symptoms las been greatly simpli-
fied through the introduction of ethinyl oestradiol as Progynon C.
The profound effect of this agent on oral admumistration (cf.
page 103) makes 1t possible to carry out treatment with success
and convenience by use of very small doses. The mtial dose 18
one tablet of 0.02 mg Progynon C daily, this being then slowly
reduced to 1 tablet every 2 or 3 days. If symptoms have not dis-
appeared after this, 1t is advisable to rase the dose for the time
heing to 1 tablet Z or 3 times a day.

Testosterone has alse been recommended recently for therapy
of P 1 and | T § symy This has the same
type of effect as oestrogen on the hyperfunctiomng anterior
prtuitary. For the duration of 3 or 4 months, 16 or 25 my Testo-
viron should be given ntramuscularly once or twice a week,
oc one aor two Testoviron tablets of 3mg. should be given
6 1T Testosterone i8 also to he preferred

buceally daly (
for women who respond to oestrogen therapy with bleeding,
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or who have or have had breast tumours or mastopathy or genital
tumours, Testosterone treatment of depression at the chmacteric
is partienlarly gratifying. Treatment with depot preparations bas
also been recommended ©®, It is sufficient to mject 50100 mg.
of Testoviron-Depot every two to four weeks, or if necessary
at shorter intervals. There are undonbtedly advantages in com-
bined treatment with testosterone and oestrogens in certaim casess
this treatment has reeently been undertaken gnite frequently.
Provided that the proportions of the two hormones in the mix-
ture are corvectly chosen, the result mast he good. Signs of
endometral proliferation are te he avaided. A emtable mixture
is contamed in the preparation Primodian. Each tablet contains
4 mg. of methyl testosterone and 0.002 mg. ethinyl oestradiol,
equivalent to Y10 tablet of Progynon C.

Castration

In 1933, Kaufmann ® first succeeded in producing 2 menstrual
period 1 a completely castrated woman (sequelae of operation,
irradiation). Following lus experience, 5 doses of 5 mg. Progynon
B oleosum forte are given mtramuscularly durmog the first 20 days
of au artificially induced cyele, and 5 mg. Proluton wtramusen-
larly each day from the 21st to the 25th day (Kaufmann's full
course). The same effect can be obtamned by giving Progynon C
orally during the first 16—20 days m doses of up to 2 tablets
3 times a day, followed by 5 mg, Profuton 3. m damly from the
215t to the 25tk day.

The followmg total doses are needed to develop a pro-
liferatton phase m a completely castrated woman-

Progynen B oleosum, intramuscularly 25 mg.
180200 mg.
§7-2.5mg
05—3.0 mg.
180 mg.

Progynon dragees, baceally .. . .
Progynon C, orally . . .
Progynon implants. subfascaally ..
Progynon drops, perhngually . .. .
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It is important to keep in mind the very different dose levels
needed when choosing the mode of admimstration. Without
attention to these differences, exact hormone therapy is impossi-
ble. Implantation therapy in the completely castrated woman
deserves special mention. This mode of treatment 1s especially
indicated for castrates By means of 1t a conunuous supply of
oestrogen is ensured over a prolonged period (cf. page 110). Since
about 5—10% of an oestradiol implant is absorbed monthly (™,
the above figures mdicate that for ocstrogen supply a Progynon
implant of 10 or 20 mg can be given, and will suffice for several
months, If a menstrual period is to be obtamed, 1n accordance
with cyelical rhythmn, Proluton must be given intramuscularly
(at least 5 doses of 5 mg.) 14 days after the implantation It must
be clearly understood that inducing a menstrual period in a cas-
trate is only of experimental or psychical value. The treatment
of symptoms with small doses of oestrogen or other therapeutic
methods as 11 the menopause is the first consideration in therapy.

The obvious consequences of castration are an atrophy of the
primary and secondary sex characters, a loss of Iibido, and psy-
dhical changes such as are seen at the chmacteric. These mani-
festations not infrequently lead to considerable difficulty in
marriage or professional hife. There 1s often a loss of hair, or a
male hair growth with a more or less pronounced beard, together
with atrophy of the breasts and a change in behaviour of an
“old maid” type These occurrences are sometimes accompamed
by chromec inflammation of the vagina and vulva. Excessive de-
position of fat may lead to an appearance very unpleasing
aesthetically. Now and then, metabolic disturhances arise, but
these often right themselves again

Treatment of such conditions depends on the degree of the dis-
turbance, the patient’s age and the environment In imdividual
cases 1t may be necessary to decide on the necessity for thera-
peutic intervention, bearing 1n mnd the circumstances,
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Pregnancy

During pregnaney many types of disturbance of endocrine origin
may appear in the mother. Some of these appear shortly after
conception, and may not end until long after the puerpertum.

The physiology of the female sex hormones and their effects
and purpoese in the organism of the pregnant woman are now
known (cf. Figs. 17—19). Very recently, attention has again been
drawn to the relations existing i pregnancy between the sym-
pathetic and oestrogens on the one hand, and the parasympa-
thetic and corpus lutenm hormone on the other (%), A pregnancy
can develop undisturbed only nnder the protective action of the
parasympathetic and the corpns Iuteum hormone.

If conception occurs, the corpus luteum is retained (corpus lu-
teum of pregnancy) and continues to form progesterone. This
hormone causes relaxation of the uterme musculature and with-
holding of menstruation, conditions which make possible the
steady and physiological growth of the ovum From about the
fourth month onwards the influence of oestrogens agam Lecomes
sigmficant, This hoemone 1s particularly necessary for uterine
growth. The pregnancy can develop further without disturbance
only if both hormones are present in adequate amounts. In the
later months of pregnancy, as already stated, the placenta plays
a very great part i the production of these female sex hormones
and the gonadotropic hormones. Because of this endaocrme ac-
tivity of the placenta, 1t may even happen that operative removal
of the ovaries during pregnancy leads to no disadvantages as re-
gards the latter.

The high content of diorionic gonadetropin in the blood and

urine of pregnant women has been used since 1928 as a urine
Zondek r ). Also becanse of

test for preg y {Aschl
the diortome gonadotropin, injection of urine or serum from a

pregnant woman 1nto a frog leads to spermatogenesis and dis-
duarge of sperm (toarl or frog test) 0% 3, The carthworm ap-
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pears to be relatively msensmve 10 choncmc gonadotropin, but

is perhaps suitable for biological d i of datropic
llormones wa, ‘53).

Pruritus

sd

Pruritus in pregnant women 1s ed to be a

of the cessation of maturation of follicles in the ovary (3, Other
authors believe that this pruritus 1s due to the fact that during
pregnancy ncreased amounts of oestrogens (cf. page 35 and
Fig 19) circulate in the blood in combmned and not 1 active
form (83 @9, Fven severe cases can be successfully treated by
giving 1 or 2 injections a week of 1 or 5 mg. Progynon B oleosum
intramuscularly. Good results from progesterone therapy have
recently been reported in pruritus of non-pregnant women %),
It has been found empirically that 2—6 injections, each of 5 mg.
Proluton i m., lead to cure.

Habitual and threatened abortion

It 1s well known that there are many possibilities as regards the
aetiology of a spontaneous abortion. It 1s frequently assumed
that the principal cause 15 a subliminal level of corpus luteum
hormone 43 The supply of corpus lutewm hormone has a direct
protective effect on the gravul uterus, especially at the begm-
ning. In deciding when to begin treatment 1t is important te
bear ;n nund that experience has shown that the danger of
abortion 1s greatest at the dates of the expected periods, and
also at about the fourth month of pregnancy It 1s therefore
suggested that 5—10 mg Proluton be mnjected mtramuscularly
twice a week, or that 5 mg. be given daily on 3 successive days
at the time when menstruation would otherwise have occurred.
Treatment must be contmued for at least 4 months

Particularly good results have been obtamned mn habitual abor.
tion by the use of implants. One or two 100 mg Proluton im-
plants are nserted subfascially at the begining of pregnancy,
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their effect extending for about 3 to 4 months. If it is required
to obtain a rapid effect, 5 or 10 mg. Proluton may previously be
injected intramuscularly. Treatment of threatened abor-
t1om, which is often the consequence of physical stresses and
strains, involves substantially higher doses of progesterone,
which are best injected because of the need for rapid effects.
Timely mjection (10 mg. Proluton i.m. once or twice a day,
and/or 20 mg. Proluten intravenously) and heuce rapidity of
effect are often the deciding factor mn success U8, Progesterone
medication must he tapercd off and not suddenly interrupted.
Spasmolyhics and rest in bed aid the effcct of progesterone. In
threatencd abortion after bleeding has ceased, implantation
treatment may also he nsed.

Recently the helief has grown that simular results in the therapy
of abortion can be obtained with large doses of oestrogens #%9.
Apart from the fact that ocstrogens promote aterine growth,
they are thought to increase production of progesterone mn-
directly by stunulating the placenta to increased endocrine func-
tion ¥, Becanse of its high ocstrogen content, Progynon M 13
particularly suitable for such treatment For prophylaxis of ha-
butual abortion, at least I tablet of Progynon M should he given
3 tumes a day, and from the 4th month 2 tablets, each of 0 2 mg.,
3 times a day. In threatened abortion, the minimmm daily dose
is one 0.2 mg. tablet 5 times a day (13 410,

Toxicoses of pregnancy; Diabetes

During pregnancy, so-called “toxicoses™ appear, sudi as derma-
toses, cczema with pruritus, and vonuting of pregnancy %
Although the hormone relationships have not heen completely
clamified 1n these cases, the pathofogical fesions are very often
the results of an endocrine dysfunction. Method of treatment
and dosage shonld be diosen i eadh case on the hasis of the
history and the findings on The deri togical con-

s require substitutron of ocstrogens In vonuting of preg-
o (890 491 492

RIGLET
naney a trial of corpus Juteum therapy may he mad
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It has recently been shown that desoxycorticosterone acetate in

sufficiently high dosage exercises a progesterone-like effect. It
* has also been shown that in hyperemesis gravidarum adrenal
cortical function is deficient. Because of this, and in view of the
effects of adrenal cortical hormones already described, Primocort
treatment of emesis and hyperemesis gravidarum can
be recommended, especially f hypotension is also present
093, 499, Results of such treatment are uniformly promising, al-
though no final pronouncement can yet be made (cf. page 193).
Pregnant women with diabetes have a particular tendency to
toxicoses in the last months of g In a not i iderable
proportion of cases, the foetus, which is often overdeveloped
and oversized, dies.

The cause 15 thought to be an excessive
output of chorienic gonadotrepin > "%, Very good results in
terms of saving of foetal life have been obtained by continuons
treatment with ethinyl oestradiol mn large doses throughout preg-
nancy 13 769,

Primary uterine inertia and excessive prolongation of pregnancy

Uterine 1nertia at the end of pregnancy is not uncommon, and
may be a cause of prolongation of pregnancy. It is supposed that
labour begins because of an interplay of oestrogens, corpus lu-
teum hormone, the pitwitary, and the placenta with its endocrine
aetivity, and because of the effects of all these hormones on the
uterus ). On the basis of amimal experments it has heen shown
that oestrogens first make the uterus capable of responding to
the posterior pituntary hormone oxytocin by rhythmieal con-
tractions, mn other words, they again sensitize the nterus 1n in-
creasing measure It 1s therefore logical to treat primary uterme
inertia with oestrogens as well as the posterior pituitary hormone
oxytocin €% 459,

When the ovum has died, oestrogen medication leads to the
expulsion of the foetus, because the placenta has ceased to func-
tion and to form vestrogens (7. The dead foetus 15 more readily
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their effect extending for about 3 to 4 months. If it is required
to obtain a rapid effect, 5 or 10 mg. Proluton may previonsly be
injected intramuscularly. Treatment of threatened abor-
tion, windi is often the consequence of physical stresses and
strains, involves substanually higher doses of progesterone,
which are best injected because of the need for rapid effects.
Timely njection (10 mg. Proluton 1. m. once or twice a day,
and/or 20 mg. Proluton wiravenously) and hence rapidity of
effect are often the deciding factor in success %9, Progesterone
medication must be tapered off and not suddenly interrupted.
Spasmolytics and rest in bed aid the effect of progesterone. In
threatened abortion after blceding has ccased, implantation
treatment may also he used.

Recently the helief has grown that similar results in the therapy
of abortion can be obtamned with large doses of oestrogens ™9,
Apact from the fact that oestrogens promote uterme growtl,
they are thought to increase producnon of progesterone iu-
direetly by stimulating the placenta to increased endocrine func-
tion (%9, Because of its high oestrogen content, Progynon M 1
particularly saitable for such treatment For prophylaxis of ha-
bitual abartion, a¢ least T tablet of Progynon M should be given
3 times a day, and from the 4th month 2 tablets, eads of 0.2 mz.,
3 times a day. In threatened abortion, the mintmum daily dose
18 one 0.2 mg. tablet 5 times a day (7 919,

Toxicoses of pregnancy; Diabetes

During pregnancy, so-called “1oxicoses” appear, such as derma-
toses, eczema with praritus, and vomitng of pregnancy ‘.
Although the hormone relationships have not heen completely
clarsfied in these cases, the pathological lesions are very often
the results of an endocrine dysfunction. Method of treatment
and dovage should be chosen in each case on the hass of the
tustory and the findings on exammnatron The dermatelogieal con-
dittous require substitution of ecstrogens. In vomiung of preg.

o2
nancy a trial of corpus lutenm therapy may be made (0 01 499
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become necessary because of abscess formation, adminsiration
of vestrogens will lead to rapid closure of any mitk fistula which
may atise.
Altention has already been drawn to the medianism of action
of the hormone in the p}xyswlo«xcn) seetion, m explanation of
these methods of tr Complete clacification has not as
yet been reached. Some authors believe that the oestrogens do
not act indirectly via the pitmtary but locally, svercoming or
ung stass by hyp izing action ¥ Testosterone also
auppressen lactation, but only in vt!} targe doses {50 wg. datly
for 8 days} B0,

Heterologous hormone therapy in the woman

Heterologous hormene weatment (xreatmmt with the hormone
of the apposite sex, i ding}

£y

veferred 10 3s “paz-
adexical” hormone therapy) s finding more and more place 1
&Y fogy for certam mdi after the experiences of the
fast IS yeara. This refers to the exployment of male sex hormons
i women. Tt has already been mentioned on page 5% in the dis-
cueston of the details of possible treatments. This type of hor-
mone therapy 1 not se paradovical as 1t may appear to some
persons ab firsy glanee, since velatively Jarge amonnts of male
sex hormane are formed m the adrens] cortex even w women
(cf. page £1) The male sex hormone 13 probably required 1 the
female orgamsm to mamntam endocrine balance

1t has been shown that the male sex hormone prevents the ap-
pearance of castrstion changes i the pitunary of both male and
female castrated rars, and inkibits the folheulotropie function
of the anterior pituttary 80 Male sex hormone has an inhidbating
effect 1n the female orgamsm on the controtling centre for hor-
mone 1 m the d falon. It hmnts the outpnt of
{ollicte-stimulating hormone from the anterior piuntary. In con.
seiquence of this less oestrogens are prodluced. ynd hence with
large doses ovulation 1s prevented. Tt also mbubrts 1o » Yarge ex.
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expelled if pregnancy is advanced and the period since foetal
death is short.

Premature delivery

Since the cause of premature delivery is in the first place prob-
ably a vegetative and generative insufficiency of the ovary com-
bined with hypoplasia of the uterus, timely hormone treatment,
especially of women witli hypopl. may be idered neces-
sary in the prophylaxis of prematunity. The frail condition of
premature children is in part ascribed to the Tact that oestrogens
are prematurely withdrawn from the immature child. Very re-
cently there have been reports of the suitability and significance
of treatment of premature duldren with small doses of oestro-
gens. Oestrogen therapy leads to an increase mn weight and to
unprovement in the extrauterine conditions for premature dul-
dren (99, Testosterone may he employed more effectively be-
canse of its influence on metabolism. By inhibition of protemn
catabolism (see page 53) a considerable increase in weight 13
obtained 9% 5. Desoxycorticosterone has also bLeen recom-
mended (see page 198)

Suppression of lactation, Mastitis

If becanse of stillbirth or miscarriage or infectious disease (c. g.
tuberculosis) the entry of mulk into the breasts must he prevent-
ed, treatment with oestrogens 18 indicated. Progynon C can be
conventently administered by mouth, and 1n total doses of 0.7
to 1.0 mg. divided in decreasing amounts over six days leads to
a rapid and satisfactory result (cf. page 30).

Inflammauons in the breast are usually treated with sulphon-
amdes or antibiotics, They respond, however, if they are due
to stasis, to oestrogen treatment (2 doses of 5 mg Progynon B
larly with a 2—1 day interval), prob-

1 forte intr
ably because of an action on the anterior pititary with inhibition
of the lactotropic factor. If, however, snrgical jutervention has
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tent the peripheral effect of oestrogens, and reduces the blood
supply to the endometrium (see Fig. 51).

The facts mentioned ahove indicate the fields of employment of
testosterone in women ©%% %0, Pathological effects of an excess
of oestrogen and also of an excess of gonadotropic hormones
can he suppressed or normalized by male sex hormone ™3, The
following disorders are involved: polymenorrhoea, hyper-
menorrhoea, cystic glandular hyperplasia, and premenstrual
symptoms ",

Excessive and undesirable activity of oestrogens may be caused
by mereased or long-continued, contimuous production of this
hormone, Tlhis 1s the aeticlogy of cystic glandular hyperplasia (ef.
page 137), in which oestrogen production is the result of per-
sistence of a follicle or of a hormone-secreting tumour. Symp-
toms of excessive oestrogen acuvity may alse appear if the de-
gradation of the hormone m the liver 1s disturbed 6%, There is
also a transient form of excess oestrogen activity, appearing in
the premenstrual phase and manifesting itself as mastodyma (ef.
page 141), dysmenorrhoea (cf. page 139) and neurovegetative
signs, as well as psycical changes. It is particularly common 1n
the 1 T Testosterone does not pletely overcome
the perpheral effect of oestrogen in these cascs, but 1t inhihits
the latter considerahly. If 25 mg. Testoviron 1s given mtramuscu-
larly 2 to 4 times during the last 10 days before the beginning
of the period, it 1s usually possible to stop premenstrual symp-
toms, provided that there are no orgamc changes. A combunation
of testosterone and progesterone 1s specially effective m these
conditions. An injection of Testoluton 1s given on 3 occasions
within the last 10 days before the period is expected 57,

Uterine fibroids, Endometriosis

By contmmed supply over a long period of large doses of ocstro-
gens to guinea-pigs. myomatous tumonrs were produced n the
stomach, nferus, and ather argans with smooth musculatore
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Knowledge of the inhibiting effect of testosterone on the ante-
rior pitnitary thus led to successful therapeutre trials with this
hormone. The Jarge number of women with fibroids (according
to Schréder about 22% of all women between the ages of 36 and
55 years) shows the great significance of this disease in practice.
With intramnscular injections of one 23 mg. ampoule of Testo-
viron daily or every other day, for ene week beforc and during
the period to a total of 200300 mg., there is often regression
of the tumour, of bleeding and disappearance of sub.
jeetive symptoms 6% 599, Treatment with Testoviron-Depot is
very simple anil effective. If this preparation is employed, it ig
sufficient to inject 100250 mg. Testoviron-Depot wntramuscu-
farly every 3 or 4 weeks. With this dosage there is na daunger
of virilization. By serial exammations during the teeatment, the
success of the latter can be assessed, and the need for operation
if necessary recognized.

The same procedure is used n metropathies, endometriosiy and
mastopathies 0% 3% S0 S The question of operation or ir-
radiation must always be borne 1 mind m these cases.

Carcinoma of the breasy

The results of heterologons hormone treatment of mammary
earcinoma are not wmform. The cause probably hes in the com-
plexity of hormonal rel hips which are Ived in the phys.

iological development of the female breast it 19,

It has been the expericuce of many research workers that with
androgens a functional castration may he adsueved 137 19) a9
shown m animal experiments, which can lead to a fall 1n the
carcmoma rate 1n high-cancer-strain mice.

Results of treatment are particularly encouraging in cases of
breast carcinoma wrth metastases m bone, in wiich the panent js
soon freed from pain and recalcification aften aceurs 612, Testo-
viron-Depot 15 specially sutable for long-term treatment, One
ampoule of 250 mg. 1s injected intramusculacly every two weeks,

" Hormane Therapy [ 2
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The frequently debated diagnostic value of a mse in alkaline
phosphatase 1n the blood should be mentioned in this connexion.
Determination of this blood level has not so far proved of value
in the early diagnosis of the condition. A fall in serum phos-
phatase is however to be regarded as a sign of regression of meta-
stases and a steady improvement in the disease picture 1% 518),

Genital carcinoma

Heterologous hormone treatment of gemtal carcinoma does
not give such good results 9. Carcinoma of the body of the
uterns is probably more affected than is the squamous epithelial
cancer of the portio vaginalis 1, So far, clnical results have
not exceeded the demonstration of a general tonie, palhiative and
euphorizing effect 20 52, Hormone treatment also appears to
lead to greater tolerance to X-ray irradiation G

. Progesterone
admimstration has also been suggested at imes as an adjunct to
other procedures (38 70,

Preclimacteric

Heterologous h treatment of premenopausal or preclimac-
teric symptoms has recently been discussed. It is based on the
antagomsm of testosterone to oestrogens {(cf. hyperfolliculimsm
or hyperoestrinism page 81). The possibility of nsing this hor-
mone has already been mentioned on page 160 5. 47, 477

163



and after improvement sets in every 3 weeks. Even in the early
days of treatment, subjective improvement is demonstrable in
many cases, with alleviation of pain and general euphoric mood.
The physician must choose his mode of treatment according to
the individual case. It is advisable to continue treatment for as
long as possible, so as to prolong the period of remission. Expe-
rience so far suggests that life is prolonged on an average by
8 months, Methylandrostenediol, whidh has very Little virihzing
effect even in high doses, has recently been strongly recommend-
ed 8% 59 Tt 15 specially indicated for women with a tendency
to spoataneons viriiso, Fifty to 100 mg, should be injected intra-
muscularly three times a2 week. This treatment must also be
continued for as long as possible, but is prabably not as effective
as Testoviron-Depot.

On 1he hasis of Anglo-Saxon experience mammary carcinoma in

e. beyond the menopause, is also
7,

women over 60 years old, i
treated with ocstrogens or with corpus luteum hormone %
It 15 not yet possible to explamn the mode of action of the oestro-
gens. Such tr has proved ful, especially 1n cases
with soft-part metastases® ¥ n these cases 1t 1s distinetly superior
to testosteronc. Ethinyl ocstradiol is particalarly suitable because
of 1ts powerfnl oestrogeme effect. The mmmal dose is 1 tablet of
0.2 mg. Progynon M 3 times a day for 3 to 6 months or longer
6515, 58 19 On many oceastans siguificantly higher doscs have
been used, e, g 3 mg. (15 tahlets) a day, treatment heng conun-
ued for as long as possible, as with testosterone It has heen ob-
served that large doses of progesterone have an androgemc
effect Since, however, testosterone s much more effective than
progesterone, the adtmimstration of very large doses of Profuton
intramuscularly 13 pecessary. Particularly good results are sand
to lave heen obtained 1n adenocarcrnoma U3

In every suitable case, amputation of the breast, X-vay irrads-

atton. and X-ray castration should he carried out according to the

approveil lines.
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the “male chuacteric” ., After a brief period of tiredness
lasting only for a few days, employment of testosterone leads
not only to subjective improvement but 2lso to objectively de-
monstrable increase in performance, whidh restores the pleasure
of work and the capacity to work. Physieal well-being, fecling
of freshiness, and mental elasticity improve in remarkable manner
after testosterone admimstration, so that it is perfectly justifiable
to expect a general tome and objectively demonstrable effect

=)
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Incraase in physical performance due to testasterone, shown by ergogra-
phic curves obtained by lifting ond letting falt ¢ 2 kg weight The subject
was a 63-year-old man,

Lower graph. before trectment
Upper groph after reatment with festostesone:
44%, werease i performance shown
{After Ved and lippross)
Fig. 52

{rora this hormone therapy. The influence on cardize output in
men with a tendency to angina is particnlarly marked %29, Clear
and unequivdeal tests have shown that the sex hormones not
only have a physical effect but also 2 mental one, and that the
observed effects are not due to suggestion or imagination 5% 1%,
These studses showed that administration for several weeks of
small doses of hormone every day increased mental elashienty
ta suds an extent that certamn tasks, sudh a< arithmetical prob-
trms, conld be mgnificantly better dealt with than before the
ntahe of hormane. The fatter does not however constitute a
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Therapeutic Use of Sex Hormones in Men

The physiological and phar logical effects of on
were dealt with in the section on “Chemistry, physiology and
pharmacology of the male sex hormones” to facilitate under.
standing of the therapeutic effects. The possibilities for thera-
pentic usc include the following:

In 1911, vasoligation (tying of the vas deferens) was first carried
out on senile rats. It produced a tonic effect not limited to the
sexual apparatus but mvelving the whole organism. Attempts
at gonadal transplantation carried out later on men had a favour-
able effect on sexual deficiencies, and 1n addition caused disap-
pearance of a number of vague symptoms, such as arc known
from the descriptions given by men 1n the years of involution.
‘When testosterone was synthesized, the data collected up to that
time suggested abundant possibilies for the use of the hormone

in therapy.

Manifestations of mental and physical exhaustion,

Male chmacterie

Signs of mental exhaustion and of diminution of bodily elasticaty
are w the foreground of the indications for testosterone. Disturb-
ances whidi appear 1n men of all classes during middle age and
later are manifested as msomma, failing power of concentration,
diminution of attention and of memory, lack of physical tone,
apathy, 1ill-humour, irritalility, depression and 80 on The whole
symptom complex, whidi may be further complicated by auton-
omic nervous system disturbances, circulatory symptoms, angmal
symptoms, skin disorders and many other complaints, is called
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well as in severe states of exhaustion, 10 mg. Testoviron should
be injected intramuscularly, at first daily. From the fifth injection
on, two or three 10 mg. ampoules a week will suffice.

Impotence, Sterility

After the good results obtamned with testosterone in the male
chmacteric, it was reasonable to expect similar success in the

Normal spermatogram {After Boemg (769)
Fig 54

treatment of impotence and sterithity. Unfortunately, the results
m these cases are not so defimute. The cause of this is the great
diversity of origin of these disturbances.
Fertility depends on sper g alone ( 1 secretion
of the testis); potency does not depend exclusively on the nter-
nal secretion of the tests Hormone insufficiency is certainly
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temporary stunulus. The important point is that after hormone
therapy is discontinued the improvement in performance is
mamtained 69,

Several scientists have given experintental proof of the removal
of physical and mental disturbances by testosterone &5 2 536,

9, 2
% PARLLL ”ng'umT Emu}unsr Bk - |
8
3 i ,.,,
% mr i h 7 . Tt fespheini ‘ \ ‘ .
& [T .
H = lron 5 E
=<, iy~

5

LIR?INBBE BUBBRNNIL BRI By 029 4«_;“—_:41_4141 o5 g8 M
I ey
This illusiration reproduces two curves: one shows the performance or
output, the other the percentage of errors of caiculation, The left vertcal
line shows the average number of calculahions mode per minvte, the nght
the percentage of wrong answers, and the horizontal the succession m
time of the experiments The days on which performance was checked are
indicated, The durahon of each experiment in minutes 15 also shown
(After Diker)
Fig. 53

confirmed this chmeally, and also shown that hibido and potency
can be restored by giving this hormone (137 527 ete),

The dosage of testosterone in cases of mental fatigue and states
of psydio-physical exl i Is on the needs of the indi-
vidual patient. In general 1t is advisable to give one or two 5 ng.
tablets of Testoviron daily during the male cinnacteric, they
should be taken regularly buccally for at least :f 1o 6 weeks, The
use of Testoviron T, which 1s an aleoholic solttion for rubbing
into the skin in a dose of 10—15 drops 3 nmes a day, has also
proved valuzble. In more severe caics it is advisable to employ
Testoviron-Depot in doses of 50—180 mg, every 2 10 & vitehs,
Before and after severe operations and after severe illness, a9
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recommended. In many cases, larger doses of up to 4 injections
of 25 mg. a week are needed to restore the ejaculate to normal.

It has already heen repeatedly stressed that the gonads are nnder
the stimulating influence of the anterior pitmtary gonadetropins.
For this reason, the spermiogenetic factor {(folhelestimulating
factor) of the anterior pituitary is also brought info action to
remforce the therapentic effect. In resistant cases Priantin is

ployed. This ine the sp i ic factor and is ad-
ministered intramuscularly 2 or 3 times a week (in doses of
1,000 or 5,000 i. . up to 10 injectrons) After an interval of sev-
eral weeks the course of injections shondd be repeated. Treat.
ment should be continned over several months, Combined treat-
ment with Testoviron andd Priantin has also been recommended.
After several weeks of treatment with Testoviron, 1,000—5,000
i. . Priantin 1s given i. m 2 or 3 times a week &%,

Ejaculatio praecox

Premature cjaculation is ane of the symptoms of seaual neuro-
sis, This disturbance often accentuates thre state of depression
which js already present in the patient. Testosterone has been
used snccessfully in the treatment of this condition, It unproves
the mood and gvercomes the exhaustion which is often present.
Success may be obtained by mnjection of one ampoule of 10 mg.
Testoviron 1 m. 3 te 5 times a week; for after-treatment one
5 mg tablet Testoviron should be given buccally 3 or 4 times
a day for a pralounged period. Combination with cestragens has
recently been recommended 47,

Induratio penis plastica

Thns condition, which 15 5o extraordiarily troublesome, has so far
presented an msoluble therapeutic problem. X-ray or radium
therapy 15 well known to he unsatsfactory. After 3 to 4 weeks
af gestrogen treatment the pawnfal erections become less and
less frequent, and treatment may be gradually tapered off 63
B (of page 248).
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only partial cause of impotence. Psychosexual factors, environ
mental influences, organic disturbances, infections, and dironic
intoxications, such as morphi play a iderable part in
causation. Mental and physical stress may also lead to reduced
ability to perform the sexual act. It is absolutely essential to
ascertain the exact cause of impotence before treatmg it with
hormones. If the imy is due 10 a subliminal hormone out-
put from the testis, treatment with one 10 mg. ampoule of Testo-
viron intramuscularly 3 to 5 times a week is often successful The
course may be continued after an effect has begun by giving
5 mg. Testoviron tablets buccally or Testoviron T transcutane-
ously.

As with impotence, it 15 necessary to discover the cause of ste-
rility before treating it; repeated examinations of semen are
necessary in every case. Testicular biopsy gives a hetter impres-
sion of the behaviour of the testicular epithelium. Azoospermia
(found in 10 to 30% of sterile marriages), nccrospernma and
aspermia may all be the cause of this serious disturbance.

Since asp e rmiais usnally the result of inflammatory processes
in the epiidymus, or vas deferens (e. g. gonococcal infection),
or even of complete destruction of the testicular parenchyma,
it does not generally respond at all to hormone treatment. The
dhance of overcoming a sterility due to severe tranma or damage
by X-rays or radiim 1s naturally equally shght.

In contrast to this, endocrine treatment of 2zoospermia
and necrospermura offers certain prospects of success. In
the experience of many authors this 15 partienlarly trne of necro-
bility of the sper is the cause

sperma, in whidi the
of the sterility €2 3. In both cases an attempt should be made
at treatment, since the generative and the endocrime functions
of the testis are 8o closely related that overcoming an endocrine
insufficiency often leads to a lasting result. Two or three intra-
muscalar injections a week, eadi of 10 or 25 mg. Testoviron, are
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Noctarnal enuresis

The treatment of nocturnal enurcsis with testosterone, br
girls with cestrogens, often lcads to improvement or even com-
plete di ance of the deti

Py
In many cases it is presumed that the cause of the bedwettmg
lies in o segmental biological infertortty of the hladder sphineter,
the prostate or even the testes (or evanes). Treatment requires
total amounts of 90 to 120 mg. Testoviron 1. or 9 1o 12 mg.
Progynou i.m. (310 mg. Testoviron i.m. once or twice a week,
or 1 to 2 mg. Progynon 1.m.). Side-effects of the nature of a
premature puberty regress after treatment ceases (1 53,

Dystrophia ndiposo-genitatis

The anterior pitustary gonadotropins control the sex hormones
and affeer both development and function of the ganads, which
in therr turn form ene or gens. D of
this mechanmsm appearsng early m hfe leads to dystrophia adic
poso-gemtalis, which usually develops hetween the 10th and 12th
years of life and aecurs m both sexes.

An occasional cause of this syndrome is an adenoma of the pi-
ttary. mfl of tumour f 0 the viemity of the
pitustary may also lead secondarily to this conditian In the latter
case a whole serzes of symptoms indicate quite clearly the pres-
ence of an ntracratmal leswon, operation or irrachation 18 nec.
essary,

In addiion 1o the marked obesity and other metabohie disturh-
ances {in carbohydrate metaholism, water balance, ete ) 1n this
condition, a promnent frature of the chimeal preture 1s the de-
velopmental disturbance of the taha. If cerelyral

are absent, treatment with sex hormones or antenior pitwitary
hormones often leads to 2 suceessful result. Medication should
continnp for one or two years, with mtervals. It xs advisable to
emplov Primogony! and testosterone, or oestrogens 1o the case
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Infantitism, Cryptorchidisnr, Hypogenitalism

As in women, at or deficiency of the ) logous sex hor-
mone leads to infantilism (underdevelopment of the entire ha-
brtus) of varions degrees in the male. In many cases the infan-
tilism is associated with cryptordiidism. A primary hypogenita-
lism 15 distingmshed. In this there is usnally irreversible damage
or inferionity of the gonads A secondary hypogemtahsm is also
known in which testicular degeneration has appeared as a result
of deficient anterior pitnitary funetion.

Ininfantilism in childhood, mental and physical general
development is disturbed, aud the appearance of secondary sex
characters s delayed. In addition, signs of myopathy, hiypersensi-
tivity, ete,, are deseribed.

Testosterone medication not only wcreases the size of the testes
and the scrotum, but aléo promotes considerably the general
mental and physical development Cryptorchidism re
spouds well to testosterone medication provided that the de-
scent of the testis is not prevented by anatomical changes. Treat-
ment should take place between the 10th and the 12th year, so
that irreversible damage 10 the retained testis is not done as a
result of the pressure and pacticularly the heat in the lower
abdomen, and so that the optimum tme for surgical fixanon
of the testis in the scrotum 15 not missed Libide anil potency
Iater become normal ¢f treatment s successful Employment of
Primogonyl has frequently been r Yed in cryprordndi
since this preparation specially smulates the Leydig interstitsal
cells and thus mduces mcreased ontput of male sex hormone
63 Primogony} 18 specially mdicated 1f hypefunction of the pi-
tntary or the diencephalon appears ta be present

Recently, ammal experwarents have led, in some cases of marked
fantdism, 1o local employment of restosterone and its implan-

tation into the serotum. This 1s followed by an smyrressive increase
i by develor of inry

in size of the testes, 3
sex characters (M8 €7 09
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Nocturnal enuresis

The treatment of mocturnal enuresis with testosterone, or
girls with oestrogens, often leads to improvement or even com-
plete d

Tt

ppearance of the

In many cases it 15 presumed that the cause of the bedwetting
lies 1n a segmental biological inferiority of the bladder sphincter,
the prostate or even the testes (or ovaries). Treatment requires
total amounts of 90 ta 120 mg. Testoviron L.m. or 9 to 12 mg.
Progynon i.m. (10 mg. Testoviron i.m once or twice a week,
or 1 to 2 mg. Progynon 1. m.). Side-effects of the nature of a

premature puberty regress after treatment ceases (34 533

Dystrophia adiposo-genitalis

The anterior pituitary gonadotropins control the sex lormones
and affect both development and function of the gonads, which
m their turn form testosterone or oestrogens. Disturbance of
this mechamsm appearing early m hfe leads to dystrophia adi-
poso-gemtalis, which usually develops between the 10th and 12th
years of life and occurs mn both sexes

An occasional cause of this syndrome 15 an adenoma of the pi-
tuitary mflammation of tumour formation 1n the vicinity of the
pituitary may also lead secondarily to this condition. In the latter
case a whole series of symptoms mdicate quite clearly the pres-
ence of an ntracranal lesion, operation or irradiation 1s nec-
essary.

In addition to the marked obesity and other metabolic disturb-
ances (in carbohydrate metabolism, water balance, etc.) 1n this
condition, a promnent feature of the chnical picture 15 the de-
velopmental disturbance of the la. If cerebral I

are absent, treatment with sex hormones or anterior pituitary
hormones often leads to a successful result. Medication should
contimue for one or two years, with intervals. It is advisable to
employ Primogonyl and testosterone, or oestrogens in the case
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of girls, the sex hormones beiug possibly used in the form of
implants. The use of dictetic measures should never he neg-
lected. Disturbances of fat metabolism of central arigin do not
always respond to treatment (see page 203).

Magifestations of castration

The success of hormone treatment of castrates continnes to be
confirmed. The results to be expected from treatment of cas-
tratesin the years of development are naturally
not so good as with castrationlaterinlife, when af-
ter normal physical and mental development gonadal function is
lost because of operation. trauma, syphilis, gonorrhoea or other
cause. The loss of the testes and the consequent absence of male
sex hormone, except for that formed in the adrenal cortex, Jeads
10 general disturbances of water balance, to fall in metabohe
rate and hence to fat deposition, to mental changes, to physical
weakness, to loss of libido and potency and other concomnants,
wlnch ‘make hormone admnistration absolutely y. Re-
sults of treatment of late castrates are cxccllem Themainte-
Whereas at the he-

naunce dose varies with the individual.
ginmng of treatment ahout double the dose is needed, the main-
tenance dose in full castrates are approximately the following

Testovivon, intramuscularly 510 mg. daily

Testoviron tablets, buccally 7--15mg daly
Testoviron T, transcutanesusly 10-—-20 mg. daily
Testoviron implants, subfascially  about 0.5—1 mg daily
(with tmplantation of 2 implants, each of 100 mg.)
Testoviron-Depot, i. m. 250 mg. over 3--5 weeks.

Prostatic bypertrophy

About 70% of all men over the age of 60 suffer from the well-
known symptoms of prostatic hyperirophy. Some anthorities
conclude from this that the comlition is connected with the slow
failure of androgen praduction. It lias alse been shown mn animal
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experiments that adenomata of the prostate can be produced
with oestrogens . It has also been suggested that the disorder
is connected with the increased function of the anterior pituitary
during the male climacteric (% 536 53, Testosterone therapy 1s
indicated only when carcinoma of the prostate can be excluded
with certainty, and when the disorder 15 1 an early stage &3,
Examunation of prostatic secretion by the Papanicolaou method
to confirm the diagnos:s is often advised 3. The gencral range
of dosage is set out in the Suggestions for Dosage on page 260.
Mild cases may be favourably mfluenced for years (improvement
in general condition, diminution 1n residual urine). In cases suit-
able for operation, a course of hormone treatment will increase
the chance of success. Patients surtable for operation are often
in poor general condition, and already have impairment of the
renal parenchyma, In these cases, testosterone prevents degener-
ative changes 1n the renal tubules because of 1ts renotropic factor
(cf. page 54), and has a tonic and protemn-sparing action. Testo-
sterone has also been employed successfully y peratively 09,

Certain authers have for a long time been of the opimon that
prostatic hypertrophy can also be treated by oestrogens, gaiven
erther alternately or even simultaneously with androgens %50,
These proposals are however sull so very diverse that it 1s not
yet possible to make 2 on them In deciding whether
a case of prostatic hypertrophy should be treated with testo-
sterone or oestrogens, the age of the patient and the relizbhty
of the diagnosis (bemgn as aganst mahgnant lesion) should be
the decisive factors. In younger patients 1t will be more difficult
to decide 1n favour of oestrogens, whereas on the other hand
any case i which there 13 a suspicion of malignaney must not
be treated with testosterone. When the diagnosis of adenoma
1s certain, 1t 15 sufficient to give one or two 0.2 mg. tablets of
Progynon M daily. In carcinoma however a igher dosage 1s re-
quired (cf. page 174). A warning must be given against indis-
crimunate hormone treatment, since this entails the risk that the
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Ppatient may pass iuto an inoperable state. After operation, testo-
sterone treatment is indicated because of the general stimulating
and tonic effects.

Prostatic carcinoma, heterologous hormone therapy

Growth and hardening of a prostatic tumour always aronse sus-
picion of carcmoma. Because of the poor results of operation
in such cases, oestrogen therapy is preferable.
Prostatic carcinoma atises in the neighbourhood of the capsule.
According 1o vartons anthors, the tissue found there is in biolog-
ical opposition to the proliferation of periurethral glands stim-
ulated by female sex hormones in prostatic hypertrophy ¢ 1.
Definitive cnre of the tumour by ocestrogen administration is
impossible. The patient’s general condition 15 however improved
significantly, the tumour shrinks in size, and the pan due to
metastases disappears. In the literature there are also deserip-
tions of radiologically confirmed recalerfication of the metastases
in bone. These resnhts and the prolongation of hfe which has
already been demonstrated (**%; cf. Figs. 55a and b and 56) are
of such great value that the patient can put up with the appear-
ance of side-effects, such as feminization changes and in partienlar
a frequently pamful swelling of the breast ¢ 512,
Treatment entals giving relatively large doses of aestrogens for
therestofthepaticent’slife. The supply of hormone
must not be interrupted. The appearance of the so-called nipple
reaction (swellmg and pawn e the bresst, aud even in some cases
secretion of colostrum) is nsignificant in comparison with the ad-
ges of this tedimque. When a s of prostate obtamned
by operation proves to lie carcinomatous, and the appearance
of metastases 13 therefore to be feared, oestrogens must always
be given postoperatively. Progynon M, Progynon implants and
possibly Progynon B oleosum are available for treatment. Ex-
perience ¢o far w the treatment of prostatic carcinoma with
Progynon M suggests that the dosage given on page 260 13 ade-
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Osteoplashic metastasis in the neck of the left femur in a case of untreated
prostatie carctnoma Patent E J, born in 1888, radiograph 4 Dec, 1947.
(From the Urotogical Department of the Municipal Hospitel,
Berlin-Westend Director Dr Hellenschmied)

Fig 55a
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the human organism is mirrored in the great number of discases
which respond in some degree to treatment with sex hormones;
of these, a number will merely be mentioned in the Suggestions
for Dosage (pages 220 et seq ).

Vascular disturhances

Qbservations in recent years have shown a definite spread and
increase in incidence of vascular disease. In view of the social
significance of these disturbances to health. it constitutes a def-
intte therapeutic advance to record that sex hormones often com-
pletely restore capacity for work and fitness to persons of wark-
ing age. The hyperacmic effect, the influence on function of
muscle and central nervous system, the promotion of circulation
m certain organs with smooth muscle, and the spasmolytic
cffect on the musenlature of vessels suggest a connexion hetween
circulation and sex hormones. The findings of ammal experi-
ments and the common occurrence of circulatory disturbances
closely linked to sex confirm the close relationship of sex hor-
mones to vascular disturbances %, Apart from other therapen-
tie methods, the following disorders jnstify a trial of treatment
with hormones: endanguus obliterans, Raynaud’s syndrome,
acrocyanosts, dead fingers, nternuttent clandication, acropat-
aesthestae, frosthite, coronary spasm, angina pectoris, nugraine
and leg ulcer (¢f. page 232). After admmistration of 0.5 mg.
ergotamine tartrate to rats for 6 days, extenstve necrosts of the
tail appears {see Frg. 57); mn control ammals pre-treated wih
1 mg. oestradiol benzoate this 1s absent. In clintcal practice,
analogous effects of sex hormones have heen obtamedd m human
peripheral esrculatory disturhances 7. Signs of hormone de-
ficiency are often demoustrable in the conditions listed ahove

The vasodiator action of the sex hormones 15 desirable and
therapentically necessary n all of the cases mentioned ahove,
The carlier hormone treatment begms, the less bikely are tr-
reparable structural changes in the vesscls 1o appear, and the
greater are the prospects of success. Many authors have reported
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details of therapentic techmque, dosage and results. These ex-
periences have been taken mto account in the Suggestions for
Dosage on page 232

After admini of 0,5 mg ine tartrote to rats for 6 days
On the night, necrosis af the tal, on the left, no appearance of necrosis
with simul ion of 1 mg. diol b

{After Ratschow}
Fig 57
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are present, treatment with small doses of oestrogens, or even
testosterone, is advised (*: cf. page 171). In preparation for
operations for bladder fistulac, 1 mg. Progynon B oleosum is
given daily intramuscularly for 8 to 10 days 6% 5,

Depression

Sex hormones have becn extensively employed to combat de-
pression. Treatment with male sex hormone 1s of particalar
significance, because the latter very often favourably influences
mood in both sexes 039 (cf. Chimacteric), Results are probably
to be explained by central effects and immediate stimulation
of the ganglion cells in the bran. Extensive experience has how-
ever shown that direct effects on the bram can only he expected
from true, naturally occurring hormones (% %: cf. page 16).

Endocrine arthropathies

Treatment of joint disorders affected by hormones must agan
be stressed. Recent lteratare 5 190 1) nop only demonstrates
the difficulty of laymg down indications for hormone therapy,
but also shows the possibulity of new methods of treatment (cf.
adrenal cortical hormones, page 70). In disorders of joints asso-
ciated with the climacteric, especrally the osteoarthritis
1y i, excellent results of oestrogen

of knee so
treatment lave often heen described The dosage recommended

is set aut mn the Suggestions for Dosage (%% 507 W8 50 530 of,
page 53).

Diseases with protein depletion

As already mentioned m the dienssion of hormone therapy of
cancer (page 53), testosterone mn particular, and apparently also
the non-virthzing methylandrostenediol, have an effect favour-
ing protewn anabolism (1 532 30 Therapeutic #ffects depeniding
on this anabolie effees may be expected w all farms of pratewn
depletion (chrome infections, cadiexea). The good results an
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asteaporosis 030 5 alse depend on this elfect. Apart from pro-
tein, the building up of phosphorus, potassium, caleium and salt
15 also promoted.

An important indication for both these substances is the treat-
ment of premature infants.

Further indications

In addition to the zbove extragenital disorders which respond 1o
sex-hormone ir the ful of the following
Qdisturbances is alsa deseribed in the literature: hyperthyroidism
57, 53 5T 518, dizhetes mellitus ©78. 57 5. 1, diaketes in the
aged €7 blood disorders % 52 8 54 malauirition 9,
brondnal asthma 6% 57 deafness in the ageing, internal ear
distirbances and oteselerosis 2% 3% 5% disturbances of wound
heating ©%); and loss of hair % 5. Hormone dosage should
always be adapted to the indication and to the needs of the
organism {cf, Suggestions for Dosage, page 220)

Hormones and the Actiology of Caucer

The hotly disputed question whether cancer may arise through
admimsiration of sex hormones 15 due 1o the chemical similarity
of these sub with the ic hyd b whose tan.
cerogenic effects are well known and have been proved exper:-
mentally. Authortative writers have repeatedly taken up this
question and stressed that the sex hormones have no eancero-
geme praperues. Sex hormones may, if there is a suitable pre-
disposition, merely act as conditional carcmogens ©%
95 59 The “contitional carcinogenic™ effect of sex hormones
will hawever appear only if there 15 a special predisposinion to
cancer or “cancer tant” %), This 15 understandable if it 1s ve
called that sex hormones have a proliferative action on sexually
thiferentiated nssue This physiological action affects both
normal cells and cells with a “preduposttion to cancer.” Only the
admimstration of excessively high doses of hormone over pro-
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are present, treatment with emall doses of oestrogens, or even
testosterone, is advised (*: cf. page 171). In preparation for
operations for hladder fistnlae, 1 mg. Progynon B oleosum is
given daily intramuscularly for 8 to 10 days 6% 565,

Depression

Sex hormones have been extensively employed to combat de-
pression. Treatment with male sex hormane ic of particular
significance, because the latter very often favourably influences
mood in both sexes 839 (cf. Clunacteric), Results are probably
to be explamned by central effects and smmediate stimulation
of the ganglion cells in the brain Extensive experience has how-
ever shown that direct effects on the brain ¢an only be expected
from true, naturally occurring hormones (5 . ¢f, page 16)

Endocrine arthropathies

Treatment of jownt disorders affected by hormones must agamn
be stressed Recent hiterature 5% 1 1 yot only demonstrates
the difficulty of laymng down indications for hormone therapy,
but also shows the possibility of new methods of tr {ek.
adrenal cortical hormones, page 70). In disorders of joints asso-
ciated with the ¢limacteric, espeaally the osteoarthritis
of hnee so commonly encountered, excellent results of oestrogen

treatment have often been described. The dosage recommended
(Su& $67 503, 569 iv-”: of.

is set out mn the Suggestions for Dosage

page 53).

Discases with protein depletion

As already mentioned in the discussion of liormone therapy of
cances {page 53), testosterone 1r particular, and apparently also
the pon-vinbzing weths landrostencdial, have an effect favour-
ing profein anabaolicm 57 Y, Therapentic effects depending
on iz anabolic effect tway be expected w all farms of protem
depletion (dhrenic wfections, cachexia). The good resunlts in

182



osteoporosis (13 590 also depend on this effect. Apart from pro-
1di h :

tein, the L up of phosphorus, p calcium and salt

is also prometed.

An mmportant mdication for both these substances is the treat-
rent of premature infants.

Further indieations

In addition to the above extragenital disorders which respond to
sex-hormone treatment, the successful treatment of the followmg
disturbances is also described in the literature: hyperthyroidism
(574, 575, 576, 570); diabetes mellitus 67 57, 580, 120; diabetes in the
aged @, blood disorders (t: 5% 58, 5% malnutrition (%);
broncnal asthma ©%. $89; deafness 1n the ageing, internal ear
disturbances and otosclerosis 85 589 590, disturbances of wound
healing 65} and loss of haiv % 9, Hormone dosage should
always be adapted to the indication and to the needs of the
organism (cf. Suggestions for Dosage, page 220).

Hormones and the Aetiology of Cancer

The hotly disputed question whether cancer may anise through
administration of sex hormones is due to the chemical similarity
of these substances with the aromatic hydrocarbons, whose can-
cerogeme effects are well known and have been proved experi-
mentally. Authoritative writers have repeatedly taken up this
question and stressed that the sex hormones have no cancero-
genic properties Sex hormones may, if there is a smtable pre-
disposition, merely act as conditional carcinogens %
95 5% The “conditional carcinogenic” effect of sex hormones
will however appear only 1f there is a special predisposition 10
cancer or “cancer tamnt” ™), This is understandable 1f 1t is re-
called that sex hormones have a proliferative action on gexually
differentiated trssue, This physiological action affects both
normal cells and cells with a “predispostition to cancer.” Only the
admumistration of excesswvely high doses of hormone over pro-
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longed periods, suds as is never encountered therapeutically,
could lead to the formation of malignant tumours, and this could
happen only in a tissue already “predisposed to cancer”
on the basis of other, multiple factors and noxious influcnces.
Hence, sex hormones do not lead to cancer; if used in very large
doses, they may simply contribute secondarily to tts appearance
in rare cases. The best known example is the rare finding of a
breast carcinoma after oestrogen treatment of prostatic carci-
noma ©%, Carcinogenic effects may be excluded with certainty
as regards administration of therapeutic and therefore physio-
logrcal doses. Physiologically justificd, therapeutically necessary,
and correctly dosed employment of sex hormones may therefore
continue without anxiety %3,
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Therapeutic
Use of Desoxycorticosierone Acetate

Although even now there is no uniformity of views on all aspects
of adrenal cortical function, opinion is unanimous as regards the
great significance of the cortical hormones in healthy and dis-
eased organisms Treatment of certain diseases with Primocort

(desoxycorticosterone acetate) has produced impressive results
(2 10, 153, 153 139, 17,

Addison’s disease

Among the muluplicity of disturbances of adrenal cortical fune-
tion known today, Addison’s disease eccupies the first place only
in a historical sense, climeally it plays a very small part. The
following are the symptoms. ladk of energy, extreme fatigualnl-
1ty, dyspepsia, headacl hrown ion of ekin and mu.
cous membranes, progressive loss of weight, hypoglycaemia,
hypotension, anaemia, dehydration with thichening of the blood
and rise in residual mtrogen, fall in salt content and rise in
potassium content of the serum

The typical climical picture 1s rare Aetiologically, tuberculosis
of the adrenal cortex 1s commonest; rarer causes are syphibs,
twmours or an adrenal cortical atrophy as a result of ¢hireonic
infection. The increased excretion of water and of salt leads to
dehydration of the tissues and concentration of blood during the
course of the disease The blood sugar level 15 normal or shightly
lowered, the response to msulm enhanced, the glycogen content

of the hiver reduced, and the neogenecsis of sugar from protein
alsa reduced (0 599,
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The different views on the physiological actions and purposes
of desoxycorticosterone are dealt with on page 6. Stasis of
phesphorns mn the adrenal cortex and the disturbances of the
necessacy phosphorylation processes in the whole organism asso-
ciated with hypofunction, as well as the disappearance of phos-
phorus with hyperfunction, confirm the correctness of the phos.
phorylation theory mentioned on page 66 %% 1%, Treatment of
Addison’s disease is aimed at the substitution of inadequate or
completely absent hormones. Statistical studies extending over
a period of 10 years have shown that the mortality before 1930
was 63% and after the mtroduction of desoxycorticosterone
therapy was only 15.7%. These figures clearly show the ad-
vantage of treatment with Primocort (desoxycorticosterone ace-
tate). The favourable action of desoxycorticosterone leads to
subjective improvement, with disapp ce of all sympt
and to retention of salt and water, raised potassium excretron
wmn the urine, restoration of normal sodium, chloride and potas-
sium relations in the plasma and tissues, rise in blood pressure,
gain in weight, general increase in strength and so on.

The hormone requrements of individual patients with Addison’s
disease 1s very variable. It 1s therefore always necessary 1o de-
termine the substitution dose required. The therapeutic doses of
Primocort necessary vary between 5 mg. and 40 mg. intramuscu-
larly daly ©, Supplementation by giving large doses
of salt, and limitation of potassium intake, are now considered
to be a mstake, sunce it has heen shown that the combmation

of desoxycorticosterone with a hugh-sod, and low-p

diet entails not inconsiderable rigka 04 205 €1 €20 On the other
hand, a diet lugh tn sodivm and chloride and poor mn potasstum
helps hormone therapy (cf. page 74). In the treatment of Addi-
son’s discase hormone therapy and diet should mutually supple-
ment and aid each other.

These relationships should be carefully determned w each case,
such determnatton ensuring an optunum result, If adrenal cor-
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tical tuberculosis is present, this must naturally be treated hike
any other organ tuberculosis, in addition te desoxycorticosterone
therapy.

For maintenance treatment, Primocort implants have been spe-
cially used recently % €% 6%, 33 _The simultaneous introduction
of three 100 mg. implants of Primocort usually keeps the organism
in balance for 3 to 6 months. This technique ensures an even
supply of hormone to the body, and makes the patient and the
physician independent of daly injections. Before treating Addi-
sow’s disease with implants, the patient’s actual daily require-
ments for hormone must be determined by using intramnscular
injections for at least 4 to 6 weeks. The amount of hormone to
be impl d depends on the opti dose to which the patient
has been adjusted. Before repeating 2n implantation, the then
requirements of hormone must alse be freshly determined by
a new series of injections. The period between the diminution
of effect of an 1mplant and the complete absorption of the com-
pressed substance is probably fairly long. As soon as loss of
d , and fall in blood pres-
sure suggest a dimunution in effect of the implant, supplemen-
tary injections of Primocort should be given intramuscularly im-
mediately. At the earliest, a fresh implantation is indicated at
the end of two months, since by this time it is unlikely that
large fragments of 1mplant remain; in conjunction with injec-
tions, the latter might result in overdosage.

weight, deteri ion in general

Minor adrenal cortical insufficiency (Addisonism)

Less marked degrees of adrenal cortical insufficiency (the so-
called Addisorusm) are less well known but widespread Partial
failure of adrenal cortical function is shown by rapid fatigue,
headadie, loss of weight, a low blood pressure and low blood
sugar, tendency to subnormal temperatures, slowing of the pulse
and circulatory weakness. In the blood and tissues the same
changes are found as in Addison’s disease, but are less marked
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The condition is often of constitutional origin, and may be
familial %, It may be secondary to infections. Serial evaluation
of the lowered blood pressure and blood sugar values and of the
sugar tolerance curves are of diagnastic and prognosue signifi-
cance. In order to determine a substitution dose, treatment
should begin with a normal diet and daily injections of 5 mg.
Primocort intramuscularly, or with daily buccal administration
of three or four 1 mg. tablets. Improvement, which sets in during
the first few days, is then the yardstide for further dosage (cf.
page 223).

Adrenal cortical hyperfunction (Interrenalism)

In contrast to the ahove disturbances, hyperfunction of the
adrenal cortex may be produced hy overproduction of adreno-
corticotropic hormone (ACTH) in the antersor pituitary or by
adenomatous growth of cortical substance, or occastonally by
typernephroma. These neoplasm« may be benign or malignant.
In children, there is an acceleration of physical development,
meluding the genitals, with premature appearance of sccondary
sex characters, and n girls an extraordimarily pronounced growth
of the clitons (precocious puberty). This puberty outstnipping
normal devel, and Hed inter hty (p dohersm,
phroditism), are expressions of adrenal cortical hyperfunction.
In girls, male sex characters appear (hirsnhsm: inereased hair
growth on the face and hody) If an adrenal cortical tumour 15
present, treatment must begin with the operative removal of the
tumonr. After this 1t may be necessary to give snbstitntion ther-
apy with desoxycorticosterone for some tme If the isease
appears at a later date, that 1s, after puberty, there 19 also dis-
turhance of sexnal nature, with reversal of sex dharacters,

In Jdiffesentaal diagnosts, it 1s necessary to clanify the pomnt
whether the tnterrenalism may be the result of disease of the
pineal or of gonadal tumour (testicular or ovarian type ). The
prognosis is then usually unfavourable.
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Cushing’s syndrome

Cushing’s syndrome is another sevete disease syndrome which
may be due either to tumour of the adrenal cortex or tumour
of the pituntary. Adenomatous growths of the adrenal cortex
or basophil adenomata of the pitwitary lead to a very character-
istic chinical picture: rapidly mcreasing deposition of fat, some-
times painful, on the back of the neck and the body but not on
the limbs, osteoporosis, mcrease 1 erythrocyte count, hyper-
tension, hyperchol , reddish-blue striae on the skin

of the abdomen, and gonadal disturbances. These are m some
cases associated with diahetes mellitus, and a tendency to bleed-
ing into the skin, the genitals and the lungs

The differential diagnosis usually presents considerable diffi-
culty ©%) Determmation of ketosteraid excretion may often
lead to clarification (cf. page 63). If a tumour of the adrenal
cortex 15 present, the latter should be removed operatively, sub-
stintion therapy with desoxycorticosterone 1s then carried out.
In cases of basophil adenoma of the pitmtary, X-ray or radum
wrradi or operation 15 1nd d. Improvement i signs and
symptoms s also sometimes obtamned with large doses of oestro-
gen (10—20 mg. Progynon B ol
daily) 609,

forte 1nt; larly

A case has recently been described of chtoris hypertrophy with
pitwitary dwarfism and degeneration of the hip-joint prohably
of endocrine origin, 1 which complete cure was obtamed by
years of oestrogen treatment 9. The results of treatment sug-
gest that a prtwitary tumour was present, in which the oestrogens
inhibited the activity of the hasophil cells of the anterior -
twtary

Chronic joint diseases

Adrenal corucal hormones have recently attracted widespreail
interest because of the controversy over the treatment of chrome
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joint disease. A definitive assessment of hormone therapy in
these conditions is unhkely to he obtainable in the near future
Experimental studies, theoretical considerations and clinical ex-
perience showed that compound E (cortisonc) would lead to
therapeutic results in acute rheumatism, rhenmatod arthritis
and other joint diseases. Since the chemical structure of corti-
sone differs only a hrtle from that of desoxycorticosterone, it
seemed logical to try out Primocort in these conditions, especially
as the synthesis of cortisone at first presenter) considerable ma-
terial and financial difficulties.

Treatment with desoxycorticosterone acetate combmed with
vitamun C, first carried out in Sweden and later in Anglo-Amer-
ican circles, led to favourable results in certamr disorders of
jomts. Experience so far shows that side-effects need not be
feared. In coptrast to cortisone treatment, the dosage of
Primocort nsed corresponds to that employed clsewhere in
hormone therapy.

These good results were to a large extent confirmed m Germany
aso. 150 191 192, 61l 612 €13 According to experience so far, the
primary chronic, non-inflammatory, degenerative forms of many
disorders of jonts of very varied aetiology appear to respond
best to combined therapy with Prunocort and ascorbic actd. Some
excellent results have heen recorded in conjunction with physto-
therapy. If a joint disorder 13 going to respond to this therapy,
unprovement asually sets in after the second or third mjection,
and can usnally be mamtained mn such a ecase by lucther com-
bined injections. The origmal suggestion has apparently been
confirmed that the prospects of success in treatment depend to
a great extent on the dhoice of chronte degenerative deformmng
conditions, as opposed to acute inflammatory cases. With treat-
ment not only does pain disappear, but alvo there iv consilderable
improsement m function, if the treatment is combined with the
usual physiotherapeutic measures, whidh shioulil not he neglected

in any case.
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Experience has shown that treatment must be carried ont strictly
according to the following techmque. An intramuseular injection
of 5 mg. Primocort 19 first given, followed immediately — at the
longest within 5 minutes — by intravenous injection of 1 g. ascor-
bic acid (vitamin C). Both agents may also be injected intra-
muscularly together in the same syringe (see page 249). To
simplify the injection technique, the 5 mg. of Primocort may also
imul Iy with the ascorbic
acid. The explanation of the biochemical processes taking place
in the organism after this treatment has not yet been given in
full; further research is necessary.

p h
be employed intr y,

Infective-toxic diseases

Recently, increasing importance has been attached to the con-
cept of relative adrenal cortical deficiency, possibly in connexion

with a dysfuncuion of the pituttary, m imnfective or toxic pro-
cesses (181 614 615 157, 18 15u)

According to climeal experience so far, desoxycorticosterone
treatment should be considered in a great number of infectious
diseases, especially diphthena, scarlet fever, bacillary dysentery,
typhoid fever and tuberculosis. In these conditions, pathological
changes are demonstrable 1n the adrenal cortex. The clinical
features of these diseases are also often suggestive of involve-
ment of the adrenal cortex Proof has been advanced that ammals
with diphtheria ntoxication can be kept alive mn a relatvely
high percentage of cases by use of desoxycorticosterone acetate
@6 The ohservation that patients with Addison’s disease often
undergo a dangerous crisis as a result of trivial mfection, and
the endocrine-physiological relationships (cf. pages 65 and 71),
together with a great deal of other experience, defimitely m-
dicates the sigmficance of adrenal cortical hormone 1 infections
and intoxications. Attention has recently agamm been drawn to
the connexion between the pituitary, the adrenal cortex and
the mtovications ®¥ 15 159, Degsoxycorticosterone 1ncreases the
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resistance of the organism to infections, and assists the body to
combat intoxications. It is generally sufficient 1o give 5 mg.
intramuscularly 2 or 3 times a week, and one 1 mg. tablet bue-
caity 3 times a day. To accelerate convalescence, 2 or 3 tablets
are given bucecally daily.

1 1

Dosage must be individually adapted to the
1t 15 of importance m ing dosage to r ber that chmical
experience has shown that hormone requirements are signifi-
cantly greater in infections and physical stress than in physio-
logical conditions.

Encouraging results have been obtamed in tuberculosis by sup-
plementary treatment with desoxycorticosterone. The patients’
general condition and physieal resistance 1mproved surprisingly
in some cases under this therapy (17 617 o1¢ 619, 620, 621, 366)

rons of childhood of

Cocliac hisease and the
endogenous and exogenous origin respond exceliently to desoxy-
corticosterone admunistration, with return of fat and carbo-
hydrate absorption to normal and prevenuon of Further de-

hydration 029,

“Nou-specific” intoxications are also favourably mnfluenced by
adnunistration of desoxycorticosterone. Such intoxications are
the results of burns, scalds, radimum, X.ray and ultraviolet ir-
radiation, and may be interpreted as damage to the adrenal
cortex as a result of increased stress due to products of protetn
o9, In severe cases, 5 mg Primocort 19 given

o

degradation %
2 m-

every twa or four hours mtramuscularly; i other cases,
jections a week, each of 5 or 10 mg., are often sufficient. Pro-
phylactically before irradiation with radinm. X-rays or ultra-
vialet hght 25 mg 15 gtven half an hour previously intramuseu-
larly, or two 1 mg. tablets buccally.

Hed “rad stchness™ g dosage of

For tr of the
oue tablet Primocort fiuccally 3 or § times a day ys recormmended
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Vomiting and hyperemesis of pregnancy

It has now been shown that an essenual factor in vomiting and
hyperemesis of pregnancy is an adrenal cortival insufficiency due
to pregnancy. Carbohydrate ntilization in the body is thus di-
mimshed. Liver and musculature become depleted of glycogen,
and as a result of defective ketolysis ketone hodies accumulate
in the blood. Desoxycorticosterone therapy overcomes these sub-
stantial disturbances of metabolism, whidh are often the cause
of the symptoms, and thus relieves the clinical symptoms. In
cases of mld and moderate severity, the daily adminsstration
of 1 to 3 tablets of Primocort buceally often leads to the disappear-
ance of all mamf H It is adwisable to i bueeal
treatment with Primocort tablets for a while even after the ces-
sation of vomiting. In cases of severe hyperemess, treatment
wmust he carssed out with 5—10 mg. Primoacart intramuscularly
daily or several times a week (cf. page 157).

Liver protection

During the last decade, adrenal cortical hormone has become
of increasing ymportance w the treatment of hseases of the
hver and Inhary tract ¥, The detoxicating action of desoxy-
corticosteronc s refation to I
of 4 to &

7 b the capacty
bload volume s partially
hepatectommzed amumals, and the stmulation of the glycogen-
forming funcuian of the hiver by desoxycorticosterone led to its
ereploywment m Liver damage (infective hepatitis, catarrhal icte.
rus, subacute and acute yellnw atrophy of the liver, exwrrhosis
of the hiver, chol fecystitis and cholelub

with
secondary hver dawmage) Adrenal cortical hormone always ex-

erts a glycogen-forming effect, independent of the hesght of the
blaod sugar level @5 @4 25 26 Y4 dueases of the hiver paren.
diyme, desoxycorticosterane exercises a controlhng action on
the disturbances of muneral balance and glycoger anabohism.

In hepatitis, there 18 a change in cell permeability with penetra.
ton of sodiam and chlorsdes o the hiver cells, mnd simul

11 Horsnone Therapy 12
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P phorus jons. Through
this (hslurbance of mineral me!abahsm, the balance hetween
potassium and sodium in the tissues is displaced in favour of
sodium. This results in aedema, dilatation of tympl vessels, and
serous inflammation of the liver parendiyma. By means of
adrenal cortical hormone, physiolagical electrolyte halance and

the normal permeability of the liver cells can be restored
61, 628, 629,

eons d .
tan 1 of and y

In many types of liver damage, the cells of the liver parendiyma
are depleted of glycogen. Liver cells poor in glycogen lose their
detoxicating properties to a great extent, and cannot combat
tovic tajuries to the organism nearly so effectively as Iner cells
rich in glycogen. Desoxycorticosterone admumistration also in-
creases the glycogen content of the damaged liver cell 153 @9,
Recognition of these refationships affords a firm basis for the
ase of desoxycarticosterone in digeases of the liver and hilary
tract,

As well as a diet poor in fat and protein, patients with hepatitis
should be given 5—10mg. of Primocort intramuscularly daily, i
latent scteric and chironic forms of hver damage with a rased
bilicubin level m the serum, 10 mg. of Primocort should be given
witramuscalarly twice a week.

Acute hepatitis whidi has been overcome but not cured, and
threatens to become chranic, shows sigmficant improvement after
implantation of desoxycorticosterone acetate **2. By 1ts use, re-
cavery of that part of the hver parenchyma still capable of
function 13 promoted, and cierhotic changes in the perporial
tissne are to a great extent grrested 00,

In severe chromic cholangiis with secondary damage 1o the Jiver
pacendiyma, implantateon of a total of 400 rug Primocort led 10
complete cure .

In cases of chronic hver disease, sugar excretion w the urine
during galactose and faevufose foferance fests dmmshes wah
adeenal cortical hormone therapy, as does the pathologeal
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hyperglycaemia; this is a proof of the assimilatory effect of
desoxycorticosterone acetate on carbohydrate metabolism In
anmal experiments, liver damage due to phosphorus or alcohol
mtoxication can be overcome with large doses of adrenal cortical
hormone, as can the hypermdicanaemia typical of such damage
©3), In cases of cironic dJisease of the gall-bladder, which may
liave persisted for years, the constant pam in the liver region
particularly tends to disappear during desoxycorticosterone
treatment 3%, With doses of 10 mg Primecort intramuscularly
twice a week, there is often a sudden disappearance of colic.
The 1rritability and mcrease in tonus of the gall-bladder muscu-

1 s o1

lature are 1 and even letely overcome % 26 6%
637, 621, 755, 756), In these cases, at least 10 or 12 imtramuseular
njections of 10mg. Primocort are needed for a satisfactory result,
When a result appears, the dose of Primocort may be gradually
reduced According to recent studies, desoxycorticosterone ther-
apy gives equally rapid and significant results when there are
symptoms of recurrence after gall-bladder operations €3,

For the treatment of milder cases of catarrhal jaundice and gall-
bladder disease, for the after-treatment of infective hepatitis,
toxic damage to the liver, and cholangitis, and for the prevention
of gradual possible development of liver cirrhosis after diseases
of the liver and bihary tract, one tablet of Primocort (1 mg.}
should be given buccally 2—% times a day for several weeks.

Vegetative dystonia

The adrenal cortex also plays an essential part i the regulation
of blood volume, blood pressure and capillary tonus. This ten-
dency to cause stabihization of the cireulation is also of value in
cases of low blood pressure and hypotensive states during conva-
lescence.

The connexions between adrenal cortical function and vegetative
dystomia have recently received particular attention. Desoxy-
corticosterone is of great importance for the control of the cir-
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culation, and the latter is extremely unbalanced in patients with
vegetative dystonia. The hormone also plays an essential part
in the tonus of the autonomic nervous system indirectly by its
effect on clectrolyte balance 0% 20% 29, 219, The mechanisms of
adaptation 1o special stresses are distnrbed in patients with
vegetative dystonia, and in many cases there is a marked fen-
dency to low blood pressure. Tests of adrenal cortical function
n patients with vegetative dystonia have revealed sigaificant
deviations from the normal; such deviations may be taken as
proof of the presence of an adrenal cortical nsufficiency. In
parteular, those types of vegetative dystonia which respond
poerly to sedation show obvious impr on adminigtration
of desoxycorticosterone, possibly in combination with vitamm C
%), Prumacort tablets are particularly suitable for compensatimg
for dysregulation of adrenal cortreal origin in vegetative dys-
toma, because they afford a means of ensuring a small and
continnous supply of hormone. It is advisable to give 1~3 tab-
Iets of Primocort buceally daitly over a pertod of 4—8 weeks.

Gastric and duodenal ulcer

Adrenal cortical hormone can also produce very good results
in the treatment of gastric and duodenal uleer. Pathological
studies have shown that a normal function of the adrenal cor-
tex 18 ¢ [ for of a physiological iti
of the mucosa of the digestive tract % %, Wnh desoxycor-
ticosterone therapy, there is a remarkably rapid disappearance
of pan w gastoe and duodenal uleer, even in some cases
whrels the usnal therapeutic measures have een unsuccessiul
69, In a high propottion of cases, even advanced ulcers heal
completely, and the tendency to recurrence 15 lowered. Even
o the case of ambalant patients contmuing to work and having
2o other forms of treatment, good results have heen reported
from adrenal cortical hormone therapy (¢F 7 613 ¢4 &%, The
good resnlts of desoxycorticosterone therapy 1 peptic uleer
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can be explained on the properties of the hormone to lower
capillary permeabihty ¢ and counter inflammation ©™, and
on its ability to promote circulation in the mucosa ©*® and
destroy histammne 9 69, In severe cases, 10—20 mg of Primo-
cort is injected ntramuscularly daily or every other day to
a total of about 150—300 mg. In milder cases, and for the
prevention of recurrence, 1 Primocort 1ablet buccally 2—3 times
a day 1s indicated (ef. Treatment with Sex Hormones, page 180).

Skin diseases

Desoxycorticosterone has a favourable nfluence on a variety of
skin disorders The most important of these are acne vulgans,
rosacea and rosacea keratitis, as well as psorasis, especially
psoriatic arthropathy.
If desoxycorticosterone therapy is carrred out systematically in
cases of acne vulgaris, if necessary with administration of the
pecific sex b plete cure may be obtained in the
majority of cases © ©2 The present view of the pathology
of rosacea 1s that disturbances of function of hiver and gastro-
testinal tract play a part, as well as hormone deficiency, in
particular of the adrenal cortex and gonads, together with
disturbances in the antonomic nervous systen.

The most mmportant factors in this disease are considered to be
the constitutional lability of the neuro-vascular system in the
facial area, and the dysfunction as regards liver metabolism.
Desoxycorticosterone therefore offers real opportunities for
causal therapy, eince 1t has a direct or indirect controlling
action on all these disturbances (%! &3,

Ophthalmologists have rep dly confirmed the excellent thera-
peutic effect of desoxycorticosterone acetate 1n rosacea keratitis
and comjunctivitis €54 653, €56),

Many authors now support the view that adrenal hypofunction

plays a fi part in the 1 1l
657 658, 659)

plex of psoriasis
Particularly good :herapennc results can be ob-
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tained in psoriasis hy combining desoxycorticosterone therapy
with administration of small doses of vitamin C. The diet should
be poor in potassium 9,

The dosage to be considered in all skin disorders is 5~10 mg.
Primocort intramuscularly 2 or 3 times a weck; in mild cases
requiring long-term therapy, 1 tablet of Primocort should be
given buccally 2 or 3 times a day. During hormone therapy, the
usual local treatment should naturally not he neglected.

Further indications

Finally, desoxycorticosterone has also been employed wn surgi-
cal shock (9, in cxcessive thinness ©Y, in the care of premature
infants, and also in diabetes mellitus because of its insulin-
sparing cffect ©5% 463, If the pitmtary 15 involved in excessive
loss of weight (e. g. in Stmmonds’s cachexia), desoxyeorticosterone
should be admmnistered m combination with anterior pitmtary
hormones (° % cf, page 201). The question of treatment of
this prturtary disorder with ACTH 15 discussed on page 201, ani
with Primothyron on page 217.
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Therapeutic Use of Tropic
Hormones of the Anterior Pituitary

The Gonadotropic Hormones

The absence of synthetic preparations, and the difficulties al-
ready mentioned of obtaming gonadotropic hormones from the
pituttary, have hmited us to the employment of serum and
chorionic gonadotropins: Priantin and Primogonyl. As described
earlier, Priantin corresponds 1n its biologieal effect to follicle.
stmulating hormone, and Primogony) to the luteinizing hor.
mone of the anterior pituitary 9,

Sterility

Sterility 1n the female and in the male is often the result of
madequate formation of gonadotropic hormanes in the anterior
prurtary, their stimulating effects on the ovaries and the testey
bemg then insufficient. The foliicutotropic factor of the anterior
prtwitary stimalates the beginming of growth of the primary
folbicle :n women, and promotes the growth of the follicle, Lut
cannot by itself provohe ovulation.

In the male, the spermatogenetic (foliculotropic) factor of the
antertor pituitary stimul the i hel, of the
testes, and promotes the new formation and maturation of
spermatozoa 1 ",

Hence, sterility depending n the female on absence of follicular
maturation and ovulatton, and in the male on azoospermia and
fallure of maturation of the germmal cells, responds well 10
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tained in psoriasis hy desoxycorti therapy
with administration of small doses of vitamin C. The diet should
be poor in potassium U,

The dosage 1o be considered in all skin disorders 16 5-—10 mg.
Primocort intramuscularly 2 or 3 times a week; in mild cases
requring long-term therapy, 1 tablet of Primocort should be
given buccally 2 or 3 times a day. During hormone therapy, the
usual local treatment should naturally not be neglected.

Further indications

Finally, desoxycorticosterone has also been employed in surgi-
cal shack %), in excessive thinness (@Y, in the care of premature
mfants, and also in diabetes mellitus because of its insnlin-
sparing effect 82 *5 If the pitnitary is involved in excessive
loss of weight (e. g. in Simmonils’s cachexia), desoxycorticosterone
shauld he administered wm comlimation with anterior pituitary
hormoncs (* %% cf. page 201). The guestion of treatment of
this pituitary disorder with ACTH 15 discussed on page 201, anid
with Primothyron on page 217
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Therapeutic Use of Tropic
Hormones of the Anterior Pituitary

The Gonadotrepic Hormones

The absence of synthetic preparations, and the difficulties al-
ready mentioned of obtaining gonadotropic hormones from the
pituitary, have hmited us to the employment of serum and
chortonic gonadotropins. Prrantin and Primogonyl. As described
earlier, Priantin corresponds in its biological effect to follicle-
stimulating hormone, and Primogonyl to the luteinizing hor-
mone of the anterior pituitary @19,

Sterility

Sterility 1n the female and in the male is often the result of
madequate formation of gonadotropic hormones in the anterior
pitwitary, their sumulating effects on the ovaries and the testes
being then insufficient The folliculotropic factor of the anterior
pitmtary stimulates the beginning of growth of the primary
follicle 1n women, and promotes the growth of the follicle, but
cannot by 1tself provoke ovulation.

In the male, the spermatogenetic (folliculotropic) factor of the
anterior pituitary stimulates the germinal epithelum of the
testes, and promotes the new formation and maturation of
spermatozoa M7 718,

Hence, sterility depending 1n the female on absence of follicular
maturation and ovulation, and in the male on azoospermia and
falnre of maturation of the germnal cells, responds well to
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tained in psoriasis by combining desoxycorticosterone therapy
with administration of small doses of vitamin C. The diet should
be poor in potassium (60,

The dosage to be considered in all skin disorders is 5—~10 mg.
Primocort intramuscularly 2 or 3 times a week; in mild cases
requiring long-term therapy, 1 tablet of Primocort shonld be
given buccally 2 or 3 times 2 day. During hormone therapy, the
usual lecal treatment should naturally not be neglected.

Further indications

Finally, desoxycorticosterone has also been employed m surgi-
cal shock ®%), in excessive thinness ©6), jn the care of premature
infants, and also n diabetes mellitus becanse of its insulin-
sparing effect 2 &9, If the pttuitary 1s involved in excesstve
loss of weight (e. g. in Simmonds’s cachexia), desoxycorticosterone
should be admimstered m combmation with antertor pitustary
hormones (% 5 ¢f. page 201). The question of treatment of
this pitmtary disorder with ACTH is disenssed on page 201, and

with Primothyron on page 217
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Eunuchoidism

The subjects of eunuchoidism of pituitary origin can nsu-
ally Le recognized by their abnormal height and good covering
of fat. The genitals are small, and libide :md potency are often

subnormal. There is a bl { cryptor-

chidism, The clinieal picture is not always easy to differentiale
from that of adiposo-genital dystrophy. An important point in the
listory is often the time of anset of the disease, whidh is as a rule
already recognizable between the 10th and 12th years. Body
growth may also be retarded (dwarfism). The cerebral signs
and symptoms present in dystrophia adiposo-genitalis (headache,
vertigo, signs of increased intracranial pressure, optic atrophy)
are absent 1 eunnchoidism.

In so-called late eunuchordism physical development
is already ended and secondary sex characters have already
appeared before the onset of a disturhance of gonadal function
with alf its concomitants regression of secondary sex characters
and development of the typical eunuchoid fatty covermng. For
suggestions for therapy, see under Simmonds’s cachexia.

Simmonds’s cachexia

Simmonds’s cachexia 13 the resnlt of 2 high-grade atrophy of
the anterior piturtary, and manifests itself as an atrophy of the
mnternal organs, extreme loss of wesght, disturbances of meta-
bolism, fall mn basal metabolism and finally complete mental
and physical decay. The disease affects hoth sexes, and 1s not
infrequently described in women after a delivery 22 3 129 Ip
the latter cases 1t may in rare mstances be due to a total me.
crosis of pituntary {Sheehan’s disease) ™9, In the treatment of
this condition, a trial may be made of either ACTH (ef. page 216),
thyrotrepic hormene (cf. page 217), or the gonadotropic factors,
as well as adrenal cortical hormones, since many of the symp-
toms suggest an 1nsufficiency of the adrenal cortex.
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administration of serum gonadetropin, which primarily contains
the folliculotropic factor. In necrospermia, it is advisable to
combine this with the male sex hormone testosterone. If sterility
in the female is due to absence of avalation (cf. basal tempera-
ture measurement on page 146), a course of Priantin during the
first 14 days of the cycle, followed up by the Iuteinizing Primo-
gonyl is indicated ("™ ™ for dosage cf. page 267). In sterility
assoclated with a shortened secrctory phase, treaiment with
Primogonyl alone is indicated, 500 i. u. bewmny given intramus.
cularly every other day after ovulation until the period begins
2, If the uterus is hypoplastic, pre-treatment with oestrogens
15 advisable.

In the male, serum gonadotropin promotes the growth of the
semnal epithelinm. Two or three ampoules of Priantin, eadl
of 5,000 i.u. should be injected i.m. every week. Treatment
should consist of serzes of 10 injections with inferpolation of
rests of several weeks. 1f the patient does not respond suffi-
ciently, a combination with testosterone treatment 1s advised
(cf. pages 168/169).

Impotence
The difficulty of treatment of impotence has already heen dis-
cussed on page 167. If the 1myp is the of an

endocrine disturbance, m addi. to one tr a
trial of choriome gonadotropin therapy should be made. The
latter chiefly the interstitial-cell-stimul. factor of
the anterior pitwtary, and thus acts upon the mtersutial tissue
of the testis, Sumnlation of the testis brings about an mcrease
in output of testosterone. This frequently feads to restoranion
of the testis to complete function. There 1 a stmultaneons im-
provement i meatal amd physical efficiency, such a9 occurs
with testosterane treatment of the male ciimacteric. A total of
aliout 20—30 injections of Primogonyl should he given, 300 10
2,000 s 0. bewng njected 13 times a week mtramuscularly.
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Dystrophia adiposo-genitalis

Primogonyl treatment of this disease, which principally occurs in
males, may often lead within a few weeks to return to normal of
£at distribution in men or hoys, and development of the genitals.
According to the patient’s age, one ta three injections of 300 to
1,000 i.u. Primogonyl are given intramuscularly every week.
When improvement appears, the dose of 300 i. v. may be main-
tained, or a previous higher dase may be lowered to this level.

Amenorrhoea

Treatment of primary amenorrhoea due to hypogenitalism
and follicular xmmaturity with terum gonadotropin is of great
importance. Serum gonadotropin chiefly contains the follicle-
stmnulating factor of the anterior pituitary, and thus leads to
stimulation of ovarian functions so that maturation of the
follicle may be completed.

The effects of serum gonadetrapin naturally suggest its use in
secondary amenorrhoea as well The type of amenorrhoea
wlich follows a delivery is particularly suitable, because it is
often associated with pituitary hypofunction 9. The ovaries
roust however be capable of some function if treatment is to
be successful As a result of the stimulation due 10 serum gon-
adotropmn the ovaries may again become capable of causing
proliferation of the endometrinm apd its transformation mto
a secretory phase % % 70 T,

In amenorrhoea, one ampoule of L000 or 5,000 1. u. Priantin
should be given intramuscularly 2 or 3 times a week. After two
weeks of Priantin treatment, timed in accordance with the
menstrual cycle, an interval of 14 days should be interpolated.
Befare the perod, a supplement of Proluton, 510 mg b,
should then be given 3 759,

Metropathia haemorrhagica eystica
Gonadotropins have proved valuable in the treatment of cystic
glandular hyperplasia of the endometrinm. The results are ex-

203



The result depends on the degree of pitnitary insufficiency.
The following therapeutic suggestions have proved of value in
both the conditions described above:

Simmonds’s cachexia 1n wom en is treated with Priantin, with
due regards to the menstrual cycle. In the first two weeks of
the cycle, one ampoule containing 5,000 or 1,000 i. . is given
intramuscularly 2 or 3 tmes a week. Treatment is resumed
after the menstrual periad or after a 14-day interval.

$Haidi s

In m e n suffering from and Si
series of 10 injections are given with interpolation of intervals
of several weeks; in each series 2-—3 ampoules of 5,000 or 1,000
i.u. Priantin are given 1. m. weekly. Combimation with testo-
sterose has often proved of value. The procedure for a thera-
peutic trial of thycotrepic hormone of ACTH is described m
detail 1n the relevant sections of the Suggestions for Dosage on
pages 265 and 266

In Simmonds's cachexia in hoth sexes supplementary desoxy-
corticosterone treatment is recommended, possibly by implan-
tatton of the hormone. This treatment presents a difficult prob-
lem to the doctor, and must be carefully adapted 1o the in-
dwvidual case. Implantation of calf pituitary, which has frequently
been adwised, can only give short-term resuhts 726 %7 (cf,
page 103),

Cryptorchidism

Bilateral cryptordndism can often be overcome without oper-
ation by giving Primogonyl, This dimurushes the contractihty
of the vas deferens and thus assists the descent of the retained
testis, The optumal age for trcatment lies between the 10th
and 12th years. Treatment must coptinue for $—6 months, ac-
cording to the case, According to the duld’s age. one or two
imjections of 300—-1,0001 u of Primogouyl are given mtramnscu-
larly weekly., Simultancous administration of amall doses of

testosterone may accelerate the result,
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diseases of very varied aetiology corresponds closely to the group
described by Selye as diseases of adaptation 0% B4 (cf,
page 66). It is beyond the scope of this monograph to describe
in detail the therapentic effects of ACTH in every disorder
in which the hormone might be useful. Details of ACTH therapy
in individual indications must be sought in the review articles
@8, 36, A% 1 559 qhe hrochure ACTH “Schering A. G. Berlin,™
and the special i e on ACTH 1r of certain dis-
eases, According to the present state of research, diseases may
be classified as follows in relation to the possibility of employ-
ment of ACTH therapeutically*:

1. Diseases in which the therapeutic effeet of ACTH has been
proved:
Acute rl Ily with 1l
cations

Primary and secondary rhenmatoid arthritis
Acute gout

cardiac comph-

i} i d lupus eryth pecially the acute form
Status asth icus and severe L hial asthma

Periarteritis nodosa

Ulcerative colitis

Severe allergic disorders (serum sickness, vasomotor rhinutis,

urticaria, sensitivity to drugs, allergic dermatitis)
FEezema

Exfoliative dermatitis

Erythema multiforme

Dermatomyositis

Neurodermatitis

Psoriasis, especially psoniatic arthropathy
Pemphigus

Herpes zoster

* [ the section on Therapy and Suggestions for Dosage (see page 220 only thase
diseases are dealt with n which the effect of ACTH reatment is certain
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plicable of the basis of the mechanism of action described in the
hvsiolozieal ) Y. .

phy and phar I

On alternate days for 10~14 days 1,000 i. u. Primogonyl are

gwcn i.m. If treatment is carried out with progestcrone, the
'y use of Primpgonyl, in 3,000 i. . doses on 3 suc-

cessive days every 10 days i.m., is advised in order to prevent

recurrence.

Adrenocorticotropic Hormone (ACTH)

The therapeutic effects of adrenocorticotropic hormone (ACTH)
are n general identical with those of cortisone, suce ACTH
itself cannot develop a eurative action, Its effects depend upon
the fact that 1t stmulates the adrenal cortex to secrete 11-oxy-
cortrcoids. Provided that the adrenal cortex 1s eapable of func-
tion, ACTH therapy always leads to increased activity of this
organ This 1s shown anatomncally by the hypertrophy of the
organ. A clinically utilizable measure of the response of the
orgamsm to ACTH therapy is the eignificant rise m excretion
of 17-ketosteroids and 11-oxycorticoids in the nrme 0% % 3%
19 (cf. page 90). If however cortisone 1s administered 1 con-
ditions smtable for ACTH medication, production in the anterior
pitwitary and output of ACTH are inlubited Hence prolonged
admimstration of cortisone leads to hypofunction and atrophv
of the adrenal cortex, climeally de rable as a d

m excretion of 17-ketosteroads and 11.oxycorticoids. This danger
reed not he feared with ACTH admimatration.

The therapeutic employment of ACTH 13 indicated m aft those
conditions i which a general inhik of excessive mesendhymal
reactions must be achieved. The prospect of suceessfnl ACTH
treatment is greater, the less differentiateit the mesenchymal
tissue which the ACTH 13 miended to modify 33 3t 17 {5 the
American literature, a multiplterty of diseases in whieh ACTI
may he of therapeatic value 15 grouped together under the name
of the mesenchymoses or collagen diseases @', This group of
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@0

Progressive muscular dystrophy
Glomerulonephrins (especially on an allergic basis)
Liver disorders (hepatitis and cirrhosis of the hiver)
Thromboangiitis obliterans (Buerger's disease)
Osteoarthrinis

Paget’s disease

Pernicious anaemia

Keloid

Central anoxaemia

Diseases in whidh ACTH therapy has proved nseless:

Amyotrophic lateral sclerosis

Carcinoma (possible favourable effect on general condition,
no effect on the malignant tumour itself)

Poliomyelitis

Sarcoidosis

Herpes simplex

Cystic fibrosis of the pancreas

Contraindications to use of ACTH:

Tuberculosis

Diabetes mellitus

Cushing’s syndrome

Osteoporosis and osteomalacia

Severe cardiac insufficrency with decompensation

Acne vulgans

Hirsutism

High-grade hypertension (especially fixed high blood pressure)

Inflammations of the kidneys

Acute lesions of the peritoneal cavity (peritomtis, fresh
gastric and duodenal uleer)

Septicaemia

Severe psychopathies and psychoses

Extensive wounds m process of healing
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Panhypoprtuitarisin (total pitmitary msufficiency)

Allergic and inflammatory diseases of the cye (blephantis,
choriorditis, sprmg conjunctivitis, ritis, iridoeyclitis, kera-
titis, central retinitis and retmitis pigmentosa, scleritis,
sympathetic ophthalmia, uveitis)

Retrobulbar weurins

Nephrotic syndrome

Acquired haemolytic jaundice

Idiopathic hypoglycaemia

Eosinophilic Iung infiltrate (Loeffler’s syndrome)

Very severe burns

Anorexia nervosa

2. Diseases in which a therapeutic cffect of ACTH is possible:
Agranulocytosis
Thrombopeme purpnra
Systemic malignant disease (acute leuhaemias, chronic Iym-
phatic leukaema, Hodglin’s disease, multiple myeloma,
lymphosarcoma)
Boed<’s sarcoid
Multiple (disseminated) sclerosis
Necrotizing enteritis
Trichinosis
Alcoholsm
Pucumonta (especially fibroblastic pneamona in berylliosts)
Hyperemesis gravidarum
Premature and frail newborn mfants
3. Conditions in whids the therapeutic effect of ACTH is
questionable:
Scleroderma
Glaucoma

Malignant exophthaluius
Myasthenia gravis
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antibodies have been found in the blood #. In many diserders,
the therapeutic effect of ACTH 15 more lasting than that of
cartisone. This [act 18 probably explicable on the grounds that,
in contrast to cortisone, ACTH canses a hypertrophy particu.
larly affecting the middle cortical layer or zona fasciculata,
which is the site of production of glucocorticoids. As a result
the output of 11-oxycorticoids is still increased for a time after
the administration of ACTH has ceased.

Most of the side-effects which may appear during treatment
with this high-potency hormone are not toxic effects but merely
the of the pt logical actions of ACTH #®
1. 708, 709 ""7 After ACTH therapy ceases, all the side-effects
very rapidly disappear. Side-effects are more common in women,
parucularly at the climactetic, and 1n children than in men. They
generally appear only if treatment is given for a short time
with very large doses or for months with smaller doses. In the
early days of the employment of ACTH abowt 25%0 of all parients
treated showed marked side-effects, whereas nowalays the per-
centage has fallen to about 8%, chiefly as a result of the lower
dasage now used and the greater purity of modern ACTH prep-
arations. At the beginning of a course of ACTH there is usually
a defimte euphonia, whidi may amount to a hypomanic state
with very large doses ©™). As treatment proceeds, and particu-
larly after the 1 has been d i this euphoric
state gives place at times to a marked depression ¥, With con-
tinued ACTH treatment, there may appear a syndrome resem-
bling Cushing’s syndrome associated with rounding of the face
(moon-face), merease 1n bodily circumference, acne, hirsutism,
strize distensae, and occasionally oedema of the legs. In the
case of menopausal patients, who are more prone to develop a
Custung syndrome than other patients, the danger may be pre-
vented by supplementary admumstration of 5 mg. oestradiol
benzoate intramuscularly twice a week @), To combat the .
creased mitrogen loss during ACTH medication, 1 addition to

10 Tlormo-c Therspy 12
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Fresh fractures

Addison’s disease

High-grade adrenal cortical insufficiency (due to local damage
to the adrenal cortex)

In using ACTH therapeutically, the physician must always bear
in mind that this high-potency hormone has a profound influence
on allmetabolic processes in the organism. In the present state
of research, the requirement must still be laid down, that ACTH
treatment is only to be carried out in hospital under the
constant cieck of all essential laboratory tests (see page 90).
ACTH treatment must never he regarded as routine therapy to
be carried out accerding to a schednle without knowledge of the
manifold effects of this h In any indi bk,
treatment 13 therefore totally unjustified.

Because of the intense activation of protein metabolism, the
diet during a course of ACTH should be as rich in protein as
possible, but poor in salt and water. Because ACTH leads to
increased excretion of potassium, care should be taken that the
diet s rich in potassium. With lugh dosage, it 13 advisable to
adminster 2—5 g potassium chloride daily by mouth, Large
doses of vitanun C may significantly enhance the effect of ACTH,
and simultancously protect the adrenal eortex against depletion
m the vitamun.

ACTH has a general antpyretic and analgetic action. This fact
should always he borne in mind during treatment. Fall in 1em-
perature and rehef of pain during ACTH treatment should not
always be considered as evidence of a direct favourable effect
on the disease pracess as such % When ACTH therapy has
continued for a very long time, many patents in spite of an
imtral good result cease to respond 10 the hormone, becanse
antihormones have formed in the organism and led to develop-
ment of a refractory state to ACTH. I animal exprrments,
after prolonged admimstration of large doses of ACTH specific
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unrecognized 1) The danger of mashing of symptoms by ACTH
treatment must ahways be remembered during ACTH treatment.
Because of inhibition of fibroblast proliferation, and also of
regeneration of cartilage and hone by ACTH, poor healing of
fresh wounds and fractures may be observed, as well as consid-
erable delay in scar formation during treatment with this hor-
mone &),

The dosage level of ACTH always depends on the nature
and the severity of the disease under treatment; apart from this,
the optimal dose also varies very much with the individual. So
far the best modes of administration have proved to be intra-
museular injection and intravenous drip infusion in 5% glucose
solution. Intravenous injection 1s decidedly inadvisable on ac-
count of the greater risk of acute side-effects and the much
poorer utilization of the hormone due to its rapid excretion. As a
general guideline to dosage in any case treated by ACTH, 1t is
well to begin with a few days of more or less high initial dosage
{between about 40 and 80 i. u.) and then to attempt, by contin-
uons lowermg of the daily dose, to determine the smallest dose
still effective and to continue with the Iatter. Towards the end
of a course of treatment, it is advisable to taper off very
gradually with very small daily doses. In no circumstances should
there be large gaps between the dose level on one day and the
next. In treatment with large and moderate doses it 15 always
necessary to fractionate the dose by dividing the daily amount
into several equal single doses given every four, six or eight
hours. Apart from very small doses given during tapering off,
the daily quantity should never be given in a single dose, because
the therapeutic effect 1s so much less on account of the low
half-value ume of ACTH in the organism (only about 3—1 hours).
Gradual decrease in dosage during a course of ACTH 1s best
carried out by lowering the individual doses on the one hand
and increasing the intervals between the injections on the other.
For details of ACTH dosage in various indications, the relevant

"
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a high-protein diet, ad

in 25 mg. doses 3 times a week has proved of value @), As
regards sexual function, side-effects include transient diminution
in libido and potency, irregularities of the menstrual cycle and
amenorrhoea, especially in younger J . Ovarian function
is probably more easily disturbed in younger women by ACTH
than in older ones. With patients in the climacteric, deficiency
signs already present are usually intensified by ACTH treatment.

ration of one propi

Other side-effects of ACTH medication are however of a more
severe nature, and merit special attention 1n any course of treat-
ment. With very high doses, there may be counsiderable retention
of water and salt with associated risk of circulatory failure,
especrally if heart failure is present; in certain circumstances
acute oedema of the Jung and ascites may appear. If in spie of
the contraindication which diabetes mellitus presents to ACTH
therapy it 1 y to give the h to a diabetic
already stabilized on a certam dose of insulin, hyperglycaemmc
shock may develop as a result of the lowering of carhokydrate
tolerance. For this reason, diabetics must be given a significantly
hugher dose of insuln immediately on beginning a course of
ACTH Occasionally a latent diabetes may be made manifest
by ACTH ©%), Dangerous hyperglycaemta and glycosuria appear

relatively seldom; they can be rapidly overcome by giving in-
} L and

sulin, Changes 1n the electrocardiog!
temparary states of exhaustion during a course of ACTH are
signs of 2 marked potassium depletion of the body. Such signs
can be easily made to disapy by giving pot. chloride,
as mentioned above. It is very mmportant to recogmze that
ACTH lowers the resstance of the body to infeetion (1% 713,
As a result, acute lesions, particularly intraperttoneal oncs,
are mashed by the effect of the hormone ™%, Thus durmg a
course of ACTH perforation of an ulcer, or development of a
pentenutis er acate appendicitis, may ocenr without abdominal-
wall resistance, fever or pain, and hence remain conpletely
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are now used diagnostically and therapeutically with the aid
of radio-iodine. In the assessment of thyreid function with I3
and the treatment of thyraid tumours with radio-iodine, the
employment of thyrotropic hormone is extremely valuable.

1A of thyreid funetion with Primothyron

The iodine content of the thyroid gland is to a large extent de-
pendent on its functional state (43 656, 669 In the study of various
thyroid disorders the administration of iodine isotopes has
proved of great value in the elucidation of problems ©4 6% 6w
&L 62 Ag little as 20 minutes after the intake of radio-iodine,
its presence is demounstrable in the thyroid gland ., Normally
ahout 50-—60%0 of the radio-1odine is again excreted in the nrine
dursng the first 24 hours, whereas at the most 35% of the dose
is still prescut in the thyroid gland after this time ™, After
injection of thyrotropic hormone, there 1s first an outflow of
the iodine store present in the thyraid gland. This is rapidly
followed by enlargement of the thyrowl epithelium cells, and
subsequently by third effect—a considerable rise in their ca-
pacity for uptake of iadine ©™ €3 676, 60 (¢f page 100). This
increased tendency to jodine storage appears about 8 hours
after the admimstration of thyrotropic hormone . After re.
moval of the pitwtary, the normal capacity of the thyroid gland
Yo take up iodine 13 sigmficantly lowered. However, even in
hypophysectomized animals the affinity of the thyroid epithe-
lium for iodme can be increased by pre-treatment with thyro-
tropic hormone ©™, It has also been shown by the nse of radio-
active iodine that the formation of the thyroid hormone thyr-
oune from diiodotyrosine is promated by thyrotropic hormone
3, Apart from the quantity of radio-10dine stored in the thyroid
gland, function can also be assessed by the measurement of the
blood content of radioactive jodine and 1ts excretion in the
urine. By determination of the amount of 1odine in each of
Ghourly portions of urine, characteristic cxcretion enrves can
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special literaturc and the brodnre ACTH “Sdhicring A.G. Berlin™
mist be consnlted.
Thyrotropic Hormone

Whereas with thyreid hormone anly a substitution therapy is
possible, administration of thyrotrepic hormone (Primothyron)
restores thyroid function to normal in a physiological manner,
and thus achieves a secretion of thyroid hormone adapted to the
needs of the body. An effect of Prmothyron on the thyroid gland
can however only be expected if thyroid tissue capable of func-
tion is still present.

Ammal experiments and clinical trials have shown that employ-
ind; d in the following con-

ment of thyrotropre 1 is
ditrons:
Use of Primothyron in diagnosis and
treatment with radieactive iodine

Isotope research during recent years has contributed sigmficantly
to the knowledge of thyroid activity. In this technique, radio-
active so-called “labelled” substances are used to follow therr
progress through the orgamsm. In particular, iodine metabohism
in the thyroid gland and the influence of the pitantary upon it
have been studied in detail.

The todine 150tope I' 1s now used as the radivactive substance.
Distribntion of the administered dose of radio-iod: m the
orgamism, and 1ts accumulation m the thyroid gland, are meas-
ured with a Geiger-Miller counter. The dose employed is usually
100 nucrocuries of radicactive iodme (1 microcuric is the ¢s-
mtegration of 3.7X10* atoms per sccond) dissolved in distilled
water, sometunes with small amounts of potassinm iodide as
so-called *“jodine carrier”, tlus dose is given to the patient by

mouth.
The thyroid gland is the organ ridhest in 1o0dine. Its avidity for

any iodine supphed, ifs capacety far astag the iedme in hormane
synthests, and its ahility alve to store iodme in large amonnis,
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cause clinically they often produce only the symptoms of a hyper-
thyroidism, and their rapid metastasis to the lungs commonly
remains undetected. In 1918 the important observation was made
for the first ime that by admnistration of thyrotropic hormone
the iodine uptake of malignant thyroid tissue could be consid-
erably increased €8, In the same studies it had Leen found that
thyroid: y or the f 1 elimination of the gland by
radio-lodine increases the iodine uptake of metastases of thyroid
tumounrs. Since experience had shown that lowering the level of
thyroid hormone 1n the blood induced an increase in output of
thyrotropic hormone (cf. page 100), it was concluded that the
above observation of inereased 10dine storage by metastases was
due to the effect of thyrotropic hormone.

The practical significance of the above facts 15 that 1t is now
possible by treatment with thyrotropic hormene to render thy-
roid tumours which were incapable of taking up iodire able to
do so. As a result, it 15 possible to ensure retention of thera-
peutically effective amounts of radioactive jodine in the carcino-
matous tissue €89, The iodine affinity of many otherwise refrac-
tory metastases of thyroid carcinoma can also be increased by
adminsstration of thyrotropic hormone to such an extent that they
can be successfully treated subsequently with radio-iodine (99,

Chnical experience in the employment of Primothyron in assess-
ment of thyroid function with 1sotopes and in the treatment of

1 thyroid with radio-iodine is still too Lmited
for exact schedules of dosages in these conditions to be laid down.

Hypothyroidism and myxoedema

In conditions of thyroid hypofunction, the most marked of which
appears as the chnical picture of myxoedema, the gland can be
activated by treatment with thyrotropic hormoene. In cases of
myxoedema treated with Primothyron a sigmficant rise 1n basal
metabohism has been observed. The symptoms of myxoedema
often disappear within a few days of the beginning of hormone
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be plotted for the various forms of thyroid disturbance €%
61, 672)

After admimstration of Primothyron, the respousiveness and
funetional state of the thyroid gland can be evaluated from the
degree of iodine storage or its absence. Whereas comparison of
basal metabolism assessed by the usual technique for evaluation
of thyroid function with the clinical condition shows a discrep-
ancy in 33% of cases, the results of the radio-iadine test cor-
respond with the clinical condition m 94.3% of patients ©%). The
employment of thyrotropic hormone in conjunction with radio-
active iodine is today regarded as the most reliable methed of
assessment of thyroid function.

2. Employment of Primothyron in the treatment of malignant
thyroid tumours with radio-iodine

Radioactive iodine 1s now employed not only for the treatment
of thyrotoxicosis €, hut also specially in the therapy of malig-
nant tumours of the thyroid gland and therr metastases (681 &3,
For this purpose the auto-radiation of the 1odine tsotopes is uti-
lized therapentically, since 1t destroys tumour tissue without
injuring the surroundings. An advantage over the customary
methods of iwrradiation eonsists m the possnlity of making the
radioactive substance act directly in the tumour cells, because
of the affimty of the thyroid tissne for rodme ©*, Radio-iodmne
has also proved nscful in the discovery of metastases of thyroid
gland carcinoma . Oue disadvantage of radio-iodine therapy
of thyroid carcinoma 1s that only ahout 50% of these tumonrs
and thewe metastases are sull capable of storing rodine to such
an extent that the therapeutic radiation dose in the tissue can
be attained ¢ %9, A proportion of thyroud tutnours, particularly
the differentiated adenocarcinomata of the gland and their meta-
stases, no longer possess the property of 1aking np indine 7 6%

) The tendency of these tumonrs to very low jodme uptake

is particularly infortunate from the diagnostic standpoint, be.
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A trial of thyrotropic hormone therapy is always indicated in
Simmonds’s eadhexia, In many cases, Primothyron brings about a
surprising and aften sudden improvement in the whole clinical
picture %9, Thyroid gland preparations have htle effect on the
disturk in panhyy itarisia and do not increase the de-
pressed metabolic functions at all. since there is always a more
or less marked thyroxine resistance 1n these patients. On the
other hand, thyrotropic hormone first causes a rise in the spe-
cific dynamic action of protein on metabolism, and a nse in
urate formation ©%9, This 1s followed by a sigmficant rise n

basal metabolism. By the treatment with thyrotropic hormone the
existing tk ine res) is also simul ly overcome.
With this therapy, the severe adynamia, asthemia and loss of
appetite usually disappear with surprising rapidity ©, The
dosage re ded 13 500 guinea-pig units . m of Primo-
thyron daily until improvement in the total picture appears.

Endocrine ohesity

Apart from dystrophia adiposo-gemtahs (Frohlich type), which
is d 1zed by the 1 of ohesity and
hypogenitalisin (cf. page 171), there 1s a generahzcd endocrine
obesity of pituitary or thyrogenous ongin. These two forms of
obesity are favourably influenced by admimstration of thyro.
ttopic hormone The rise 1n basal metabolism due to Prumothyron
leads to an increase in comhustion of carbohydrate. This, to-
gether with the sunultaneons disintegration of fat in the tissues,
causes a considerable loss 1n weight. In these cases, activation
of thyreid function by thyrotropic hormone also leads to regu-
fation of mmneral and water balance in the organism, and thus
to loss of great quantities of fluid retained hoth intracellnlarly
and extracellularly Hence, thyrotropic hormone can cause sig-
asficant improvement 1n endogenous forms af ohesity ©0, The
dasage 15 500 gninea-pig umts of Pomothyron .m. 3 times a
week for three weeks The course may be repeated after an
mterval of 1 to 2 months,
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treatment. In this condition, the diief features whidh are changed
by administration of thyrotropic hormone are the lowered basal
metabolism, the loss of hair, the bradycardia, the fowered body
temperature, the secondary anaemia and the severe constipation.
Dryness of the skin and brittleness of the nails, which is often
present, also regress rapidly @ 6%, Simultanconsly with the im-
provement in clinical symptoms and s1gns there 1s in most cases
a disappearance of the characteristic apathy and a marked quidc-
ening of all mental functions ¥, A prerequisite for ful
treatinent of states of thyreid hypofunction, and particularly
myxaedema, with thyraetropic hermone is of course the presence
of stdl respansive, i.e. poteutially Functional, thyrowd gland
tissue. Experience has shown that a suitable dosage for the treat-
ment of myxoedema is the daily injection intramusenlarly of
500 gainea-pig units of Primothyron In milder cases of hypo-
thyroidism, 2 or 3 doses a week of 500 gminea-pig ams Prsmo-
thyron are sufficient. In these conditions, freatment with thyro-
tropic hormone should not be continued for more than 3 weeks.
In many cases a permanent result is obtained only by repeating
such courses of treatment several tumes with interpolation of
rest periods of 46 weeks.

Simmonds’s cachexia (panhypopituitarism)

The clinical picture of Stmmoands’s cachexia depends on a high-
grade insufficiency or complete absence of all functions of the
anterior puurtary In addition, an cssential part 18 probably
played by diencephalic disturhances, aud especially lesions of
the infundibulotuberons centres V. The diffienlnes of grang
really sigmficant treatment of this scvere discase, whidi often
Jeads wereversibly to death, and the need for adaptation of ther-
apy to the individual case have already been discussed on
page 202, The salue of desoxycorticasterone treatment was
entroned on page 198, the employment of ACTH on page 201,
and the suitalnlity of treatment with gonadotropic honnowes in

associatson witl sex hormones on page 202.
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formation, under the mfluence of thyrotropic hormone ™%, The
clmical observation that in human subjects administration of
both thyrotropic hormone and of thyroxine favours wound heal-
ing and in some cases sigmficantly accelerates it has also heen
confirmed by exact experiments 1n animals ™% 7). The duration

of healing of wounds infhicted on g igs exp ally

under fully controlled conditions was lowered by 31%0 by Primo-
thyron treatment in comparison with controls. For promotion
of healing of fractures and Jarge soft-part wounds intramuscular
inyection of 500 gunea-pig units of Primothyron 2—3 times a
week has praved valuahle.

Anaemia, secondary

Effects of thyrotropic hormone on blood formation lave been
observed both in man and in amimal experiments. In the rabht,
repeated admunistration of thyrotropic hormone 1n doses of
50 gwinea-pig units per kilo body weight has been found to raise
the haemoglobin value as well as the erythrocyte, reticulocyte
and thrombocyte counts. The white cell eount shows a neutro-
phiha with a sinultaneous relative lymphopenia. In the bhone
marrow, increased erythropotesis and leucopoiesis were demon-
strable 9,

In healthy men, both the red and the white cell pictures are
completely unaffected even by repeated mjections of thyrotropic
hormone. On the other hand, its admimstration to patients with
a d leads to 1 of blood formation
with mcrease 1n both erythropotesis and leucopoiesis, provided
that sufficient potentially functional bone marrow 1s sull pres-
ent The haemoglobmn content of the erythrocytes 1s raised on
an average by 5—9%. This therapeuuc effect 1s particularly
marked m secondary anacmias of elderly persons. For this con-
dstion, a sutable dosage is 500 gumea-pig units of Primothyron
wtramuscnlarly every other day After a course of six mjections
a fi stamul of 1
strable.

1s usually demon-
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Prevention of operative shods and postoperative thrombosis

Surgeons have reported observations aceording to which brief
preoperative treatment with thyrotropic bormone may prevent
to a large extent shock and collapse after operation, and the
appearance of postoperative thrombosis and embolism @13 699,
This is explicable through the total action of thyretropic hor-
mone. This leads via thyroid activation to increased oxidation,
removal of residua, and hence finally to improvement in all auto-
nomic functions in the organism. The actious of thyrotropic hor-
mone which are of decisive importance 1 this respect are the
inerease in basal metabolism, the increase and acceleration of
the eirenlating bload mass, and the increase in alkalt reserve
By pre-treatment with Primathyron, the resistance of devitalized
patients representing poor operation risks can be raised so far
that even major interventions are well tolerated. Expersence in
hospitals kas shown that in all poor-risk subjects an increase m
hasal metabolism of 20% before operation 1s worth attempiing.
The only contraindication to this pre-treatment is the existence
of hyperthyroidism %, Before operation it 1s advisable to inject
daily on each of 3 ve days 500 g g units of Primo-
thyron i m. The optsmum effect usually appears after 3 injec-
tions, »o that operation at this pawmt can he undertaken with
the Jeast nisk of the patient.

Fracture and wound healing

In 2animal experiments with artificraily proiduced fractures, hyper-
aemia of the fracture site, whidh s the prerequisite for good
callus formation, appears much earlier after admimstration of
thyrotropic hormone than in controls and continues much longer
760, [ncrease in hyperaemia at the fracture site has also heen
ohserved (9, This effecs is explained by the general 1acrease
tn metabohsm caused by thyrotropic hormone Similar observa-
tions have heen reported durmg clinical freatment of poorly
healing fractures, especially in older patients with delayed eallus
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Do not discontinue therapy abruptly, but slowly
taper it off.

Duogynon: Substitution and stimulation therapy

V. Every 3rd or 4th day 1 ampoule (20 mg. progeste-

rone plus 2 mg. oestradiol benzoate) i.m, until’

about 4 weeks beyond the time of former
abortions.

\bortjon, threatened
Proluton: Substitution therapy
I. With the patient 1n bed, give 10 mg. 1. m. once or
twice a day until bleeding stops.
Subsequently, as in habitual abortipn or
II. Begin treatment with 1 or 2 ampoules of 20 mg.
Proluton intravenous or
Progynon M: Stimulation therapy

III. 5 times a day 1 tablet orally, or maybe more.
Further treatment as for habitual abortion.

Duogynon: Sub fon and lation therapy
IV. One ampoule i. m. (20 mg. progesterone plus 2 mg.
oestradiol benzoare) daily.

Further treatment as for habitual abortion.

Acne juvenilis sive vulgaris
In hoth sexes

. Substitution therapy if the male sex
Progynon ointment: hormone predomunates
L Twice duly 1—2 g. = 6—12 cm. length of oint-
ment, to be applied to the affected paris of the
skin, together with
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Guide to Therapy and Suggestions for Dosage
Arranged alphabetically hy indications

The following suggestions only represent gurdelincs for
therapy. In actual practice, deviation from the dosage suggested
will not infrequently be found necessary (cf. page 103). The
reader will undoulitedly be surprised by the number of sugges-
tions made in some cases. The necessary choice is however facth-
tated for him by the Jayout of the material. It is clear that the
di 1 with cach suggestion for therapy

med m of action
only approximates to the pliysiological process, which 1s usually

very complicated.

.
Abortion, habitual

Proluton: Substitution therap)

I Twice a week 5 mg . m. for at Jeast the first half
of pregnancy or

II' One or two 100 mg tablets by implantation
Duration of effect 812 weehs
If necessars, repeat or

Proluton C.

I One 5 wg deagee 3 tunes » day from the begning of
pregeaney untd 4 weeks heyond the time at which abortion
has tahen place o the past
In addeiron, at around the time of expreied provods,
Prolnton 1 m on 3 3 suceessne dayy or

Stunulation therapy

5 mp

Progynon M:
IV. One tablet orally 3 timen a day. from the Jth month
2 tablets 3 tumea a day without antereuption.

I
2
5



\ddison’s disease Substitution therapy
a) Acute Addisonian crisis

Primocort intratenous:
50 mg. i. v., may be given several times a day; hest
combined with intravenous infusion of 1,000 c.c.
physiological saline with 1 g. ascorbic acid, 10 g.
dextrose, 5 g. sodim citrate and 10 g. sodium
chloride. In addition, peripheral circulatory stim-
ulants.

b) Mantenance treatment
Primocort:

1. 5—40 mg 1.m daily, according to the degree of
adrenal cortical damage. Attention to diet! (cf.
page 186).

Primocort implants:

1. After establishment of individual hormone require-
ments, with Primocort 1 m., maintenance treat-
ment may be continued by means of Primecort
implants,

According to the patient’s condition, 2-—5 im-
plants, each of 100 mg., are introduced at one
session. Duration of effect 3—5 months

For recognition of overdosage, serial studies of
weight, blood pressure, and salt and potassium
values 1n serum are indispensable!

Addisonism (mmor cortical deficiency)
Primocort tablefs: Substttutton therapy
L One tallet buceally 3-—1 times a day, according
to the severity of the signs or
Primocort:
IL 5 mg. 1 m. daily or every other day.

9
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Progynon C:
IL Two tablets daily orally or

Progynon B oleosum:
1S Ymg im, 23 umes a week or

Progynon drops:
1V, 10 drops perhingually 3 trmes a day.
Primocort:
V. In scvere cases, at the beginning 510 mg. i.m.
23 times a week.
Primocort tablets:
VL Oune tablet buceally 23 times a day for at least
3 weeks or
VIL Further treatment after imual mtramuscalar ad-
muustration as in V.
In certain cases in the male, also

Testotiron: Substitution therapy if oestrogens
predominate

VI Imtially, 10 mg wm daly, later 1025 mg 1 m twice
a week
During hormone therapy, the usual local treatment should not

be neglected!

Acrocyanosis — see Cireulatory disturbances
fcronyme”

Acromegaly, especrally if osteoporsasis s present
AN =R
In bothsexes:
Testoviron: Anabolie and anni-pituitary effece
1. 50 mg. t m dady for 2—3 wonths,

Progynon M:
1. One tablet orally 3 times a day.

2
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With more marked uterine hypoplasia:

Progynon B oleosum forte: Grouth stimulation
II. Five doses of 5 mg. i.m. at 4-day intervals; 3 to
6 rhythmical cycles with 8-day intervals between.

Progynon implants:
1IL 20 mg, possibly repeated after 2—% months
Best 1mplanted 1n the neighbourhood of the wvterus (labia
majora)
After the uterus has grown sufficiently, treatment
continues according to the Kaufmann sdredule.

Priantin: Stimulation therapy
IV. 1,000 i w mtramuscularly 2—3 times & week m the lat
two weeks followed by
Primogonyl:

1,000 1.u intramuscularly on the 1ith, 20th and 24th daye.
Repeated several times

In addition maybe vitammn E and short-wave ther-
apy to the central nervous system.

Amenorrhoea, secondary — see also Sterility
Of Iess than 1 year’s duration

Duogynon: Symptomatic therapy
L Oue ampoule (20 mg. p plus 2 mg.
oestradiol benzoate) i.m on 2 successive days, re-
peated rhythmically on 2 occasions shortly before

the next dates of periods.

If Duogynon therapy fails, or if amenorrhoea has
lasted longer, Kaufmann schedule (see page 224)
or
Proluton:
1 510 mg i.m on 5 occasions, or more, between the Lith
and 28th days

18 Hotmone Therapy Y2
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Adnexitis — see Salpingitis, cironic
Ageing, signs of — see Climacteric

Ageing, hard hearing due to Promotion of circulation
Inwomen:
Progynon B oleosum:

1 mg. i, m, twice a week and

Testoviron tablets:
One 5 mg. tablet Duccally twice a day.
Each course lasting for 3—5 weeks.
Inmen:
Testorviron:
10—25 mg. i.m. 3 times a week and

Progynon B oleosum:

1 mg. i m. twice a week.
Each course lasting for 35 weeks.

Alopecia Promotion of peripheral eirenlation
Progynon B oleosum:

In addition 10 other measures, 1 mg. i.m. 2—3
times a weeh,

Amenorrhoea, primary
oot s B oot
1. Kaufmann's schedule:
Progynan B eleosum forte: Substitution therapy
Five doses of 5 mg. i.m. at 4-day intervals, fol-
lowed by
Prolaton:
From the 21st day on, 5~10 mg. .m. or even
more, on 5 successive days,
Repetition of ths artificial eycle three times.



Arthropathies, endocrine {in the climacteric} —see also Joint
disorders Substitution therapy
In the female:
Progynon B oleosum:
1—5 mg. i. m. twice a week.

On 1mpr , do mnot
but prolong intervals hetween injections!

-

suddenly,

In the male:
Testoriron:
I 25 mg.1.m 3—-1times a week; from the 2nd week
on 10 mg 1.m. 3—1% times a week; for about
4 weeks or

Testorsron-Depot.
11 50100 mg 1.m every 24 weehs or

Progynon B oleosum:
HI As for women

Asthma, brouchial 1n women (premenstrual form)

Proluton: Antigestrogenic therapy
I. 5—10 mg. 1 m. 3 times 1n the last 2 weeks before
the period begins or
Testoviron
I 1025 mg 1m 3 tmes a week, especally 1n the pre-
menstenum

Asthma, bronchial
a) Tendency to asthma
ACTH “Schering A.G. Berlin”: Anti-allergic effect
1. 30—10 ©.u daly 1.m. in equal 6-hourly doses for
2—1 days. Then gradual reduction in dose with
ncrease 1n injection intervals to 8 hours. Total
length of treatment 8-—12 days.

15
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Progynon drop,, Substetution therp,
1L 10 dropy perbngually 3 gime, , dsy
Progynon dragee;
IV, One dragee buccally 34 ey , day or
Progynon ¢,
V2 tableys 4 g orally for 20 g,
Followed by Progy, as in I or

Priantin gng Primagonyy, Stimulation therapy
VL As for Primacy amenorrhoea ungep w

Anaemin, secondary
Primothyron .,

Every 2ad dsy 509 BUmeapig unyry 4 o
A total of 6—8 Injectiong usually suffice,

Anging Peclorig l’ronmu'on of circulation and
——=—_p¢cloris

Inthemay, : cardiac outpur
Tcslnviran-Depnt:

L Every 2—y weeks 50—100 me. im, or
Testoriron,
Ir 1025 mg daly g for 13 weeks, later
Testoriron tablets:
One 5 mg rap e buceally 3 1imeq 4 day
Inthefemate-

Progynon B oleosym ;
T Img om 46 ey o week ar

5 mg s m once or puye, 5 week

Anmulamry cycle — see Sterility
—_—Ty Oce
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¢) In milder cases:
Primocort tablets:
Qne tablet huceally 3—¢ times a day.

d)} In cholangitis with secondary damage 1o liver parenchyma:
Primocoert implants:

According 10 the condition, 1-—4 implants each of
100 mg. introduced at a single session subfascially,

Bleeding -~ see Hypermenerchoez, Polymenorrhoea, Meteo-
pathia haemorrhagica cystica and Bleeding
in adolescence.

’
Bleeding in adolescence Substitution therapy
g I AT PR TE

Praluton:

1, Baily 510 mg. 1. m. in the 2nd half of the men.
strual cycle or during the bleeding for at least

5 successive days or
Testoluton forte:
1. One ampoule (25 mg. propi plus

10 mg. progesterone) i m. on each of 3 successive
days durmg the bieeding.
Tf bleedmng has persisted for a long time:
Progynon B oleosum:
HY Daily 5 mg 1 m. on each of 3 successive days.
For prevention of recurrence:

Testoluton:

One ampoute {15 mg. one propi plus
10 mg. progesterone) 1 m. on each of 3 successive
days before the period is expected to begin.
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Primocort: Restoration of 1se-ionic condition i blood
IL On the first day, 30 mg. i m; on the following days 10
to 20 mg 1 m.; continue therapy to a total dose of about
200 mg. Recurrence of tendency to asthma after trestment
te be countered at once by mmmediate 1ojection of 20 mg.
Primacart 1. Qu the following days, further nfections

of 10 mz daily up to a total dose of 80—~100 mg

b) Status asthmaticus:
ACTH “Schering A.C. Berlin”: Anti-allergic effect
1. 70-~80 i. w. daly i. m. in equal 4-hourly doses until
the status is arrested.
Primocort: Restoration of iso-jonic condition in bloed
II Immediately after telief of brondhospasm by a spasmolytic,
50mg Prmocort 1 v, followed by 20 mg Primocort t m
¢) Severe dhronic cases:
ACTH “Schering A.G. Berlin"; Anti-allergic effect
40—60 1. u. daily i. m, in equal 6-hourly doses for

5—7 days. Then gradual reduction in dose. Dura-
tion of treatment 2~—4 weeks.

Azoogpermia — see Sterility

Biliary disorders Liver protection; spasmolytic and
a) Acute conditions- analgesic effect

Primocort:
Daly 5—10 mg. i.m. to a total of 100150 mg.
b) Chronic conditions:

Primocort:
Twice a week, 10 g, i. m. to a totaf of 10—121n.

jections,



Breast, hypoplasia of Local effect
Progynon ointment:
Twice daily 1-—2 g., i.e. 6—12 cm. of ointment

locally.
In association with generahzed hypoplasia —see Primary
amenorrhoea.
Burns
ACTII “Schering A.G. Berlin™: Sumulation therapy

1. High dosage to combat shodk after burns!
Initially: 70—100 1 u. daily i.m, divided into
4 equal doses at G-hourly intervals,
Further treatment: 20—50 1 u. daily i. m , divided
mto 3 equal doses at 8-hour intervals.
Towards the end of treatment: gradually tapering
of !
Substitution therapy and
Primocort i.v.: protein detoxication
1L 10, 25 or 50 mp. daily intravenonsly, according to
the severity of the condition; possibly repeated.
Further treatment with

Primocort:
1020 mg. 1. m daly.

Callus formation, promotion of — see Fracture healing
Carcinoma —- see under the affected organ
Cardiac insufficiency — cf Angma pectoris

Testoviron: Promotion of circulation and

cardiac output
10~-25 mg. 1 m. twice a week



Breast, carcinoma of

Anti-pituitary and anabolic therapy
Palliative treatment. The hormone therapy mnst

be continued for as long as possible.
Testoviran-Depot:

L. 250 mg. i m., at first cvery 2 wecks, later every
3-—4 wecks
Testoviron:

or

Il 50mg & mr 3—6 times a week, to a total of at Jeast 3,000 mg
As auxiltary or alter-treatment:

Testoriron implants:
I 200400 mg

subfascially every 6 wecks
Methylandrostenediol:

or
IV 150300 mg 1 m weekly, 10 1—3 mjretions
7 i after and
Testoriron-Depot:

I Every 4 weeka 100 mg 1 m
Testotiron implants:

or
1 Lvery 6—8 weeks 200 mg subfascrally
In women beyond the menopause, at least 5 years after the
last period, preferably in cases with soft-part metastases:
Progynon M:

Three to five taliets darly, each of 0.2 mg., orally

Breast, chronic eystic discase of — see also Mastodyma
Testoviron:
1. Twice a weeh 10—25 mg. r.m, heginning a lew

days after the end of menstruanon, continning for
several months,
Testociron:

I, Every 2- 3 days, 10 - 23 mg. anto the breast, for
1—35 doses
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Breast, hypoplasia of Local effect

Progynon ointment:
Twice daily 1—2 g., i.e. 6—12 em. of ointment
locally.
In association with generalized hypoplasia —see Primary
amenorrhoea.

Burns
ACTH “Schering A.G. Berlin”: Stimulation therapy
I. High dosage to combat shodk after burns!
Inutially: 70—100 1.u daildy 1. m., divided wmnto
4 equal doses at G-hourly intervals,
Further treatment- 20—50 1. w. daly i. m., dwvided
mto 3 equal doses at 8-hour intervals.
Towards the end of treatment gradually tapering
off!
Substitution therapy and
Primocort i.v.: proten detovication
I 10, 25 or 50 mg. daily intravenously, according to
the severily of the condition, possibly repeated.
Further treatment with

Primocort:
10—20 mg- + m daly.

Callus formation, promotion of — see Fracture healing

Carcinoma — see under the affected organ

Cardiac insulf

ney — cf Angina pectoris

Testoviron: Promotion of circulation and
cardiac output
1025 mg 1 m twice a week,
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Castration, endocrine in women — cf, Carcinoma

Testaviron: Anti-pituitary therapy
50 mg. i. m. 8—10 times each cycle.

Castration, sequelae of
In wom e n - see Climacteric and Amenorrhoea (Kaufmann's
schedule on page 224).

In m e n— see Hypogenitalism.
Cholangitis — see Biliary disorders
Cholecystitis — see Biliary disorders
Cholelithiasis — see Biliary disorders

Circulatory disturbances Peripherdl effect

Ulcer af leg. dead fingers, acrocyanosis, endangiitis obhterans,

intermitient claudication, frosthite, vasoneurotic oedema, early
Raynaud's syndrome, dnlblains,

In women:
Progynon B oleosum:
1. 1 mg. i m. daily for 45 days, with mntervals be-
tween courses of 10 days. Treatment for several

weeks.
In ¢ women, t anly 1 the First
hall of the termenstenum or

Progynon nintment:
1. Twice daily 1-=2 g, 1o, 0--12 ems of ointment,

tacally.



Inmen:
Progynon B oleosum and Progynon ointment:

As in women; in addition

Testoriron:
10—25 mg. daily i.m.

Claudication, intermittent — see Circulatory disturbances
—— L ernrent

Climacteric — cf. Hypertension in the climacteric
e
Progynon C: Anui-pituitary therapy
I. One tablet orally daily or every other day. If need-
ed, temporarily 2—3 tablets daily. Individual dos-
age! or
Progynon draps:
IL 10 drops perhnguzlly 3 times a day or
Progynon dragees:
1ML, One 01 mg dragee buceally 2—3 times a day or
One dragee forte (1 mg) buceally or
Progynon B oleosum:
IV. 1 mg or even 5 mg 1 m once or twice a week  or
Progynon implants:
V. Implants of 10 rag, after hystercctomy 20 mg
If needed, repeat after 2—4 months,
Primodian tablets:
VI Imually 2 tablets 2—3 times a day orally (1 tablet con-
tains 4 mg methyl testosterone plus 0002 mg ethiny! cestra-
diol)

Marntensnuce dose 2—3 tablets daily

In cases of intolerance to Progynon, especially as a result of
hyperoestrinism, m psychoses and depression:



Testoviron:
VII. 10 or even 25 mg., i. m. once or twice a week
Testoviron-Depot:
VIHI. 50—100 mg. i.m.

or

Repeated if necessary after 2——f weeks

or
Testoviran tablets.

IX Onc 5 mg tablet buceally 2—3 times a day

Climacteric, male

Substitution therapy
Testoviron tablets:

L One 5 mg.

tablet buecally 1—3 times a day for
4—6 weeks

ar
Testorsron T:

II 10—I5 drops transcutaneously 3 tumes a day for 4 G weeks
In severe exhaustion states

Testoviron-Depot:

HI. 50—100 mg i.m ecvery 2% weeks

or
Testoriron.

IV At first 10 mg datly 1 m for 3 days, then 2—3 tumes a week

Coma, diabetic (hyperglycaemic) Promotion of carbohydrate
Prisnocert i.v.:

utilization

50 myg intravenounsly, repeated of need be, in com-
Inpation with msulin therapy.

Coma, hepatic Vetaholie effect
e

Primocort i.v.:
50-—100 mg. intravenously, together with large

Jdoses of glucose by injechion or miravenous drip
infusion
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Convalescence — see also Infectious diseases

Primocort tablets: Metabolie effect
One tablet buccally 23 times a day for at least
141 days.
Cryprorchidism Stimulation therapy
Primogonyl:

I. 150—1,000 i. u. once or twice a week i. m., accord-
ing to age, sa far as possible between the ages of
10 and 14. Total dose at least 5.000 i.u Also si-
multaneously
Testoviron:
1L 10 mg. i. m. once or twice a week.
Total dose up to 100 mg. or

Testoviron T:
111 5--10 drops transcutaneously twice a day.

Cushing’s syndrome
Progynon B oleosum forte: Anti-piturtary therapy
5 mg. i.m. 3 times a week for several months.
After operative removal of an adrenal cortical tumour.

Primocort: Substeeution thecapy
Smg 1w 23 tines a week for several months

Cystic glandular hyperplasia (metropatlua l hagica cystiea)
Proluton: Substitution therapy
1 5—20 mg. daily i m., or even more, for at least

6 days until bleeding ceases or

Proluton i.v.:

1 20—10 mg. intravenously 1o begin treatment  or
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Testoviron:
VIL 10 or even 25 mg., i. m. once ar twice a week  or

Testoviron-Depot:
VI 50-~100 mg. i.m.
Repeated if necessary after 2-——4 weeks or

Testoriron tablets:
IX. One 5 mg tablet buccally 23 times 2 day.

Climacteric, male Substitution therapy
Testoviron tablets:
I One 5 mg. tablet buecally 1-~3 tumes a day for
4—6 weeks or
Testoviron T:
1T 10~15 drops transcutaneously 3 times a day for §--G werks
In severe exhaustion states:
Testoriron-Depot:
HI. 50100 mg. 1. m. every 2—1 wecks or

Testoriron:
IV At first 10 mg dady 1 m for 4 daye, then 2—3 times a week

Coma, dizbetic (hypergly caemic) Promortion of carbohydrate
Primocort ivv.: utilizauon

50 mg. miravenously, repeated if need be, 1o com-
bmatron with snsulm therapy.
Como, hepatie Metabolic effect
e
Primocort i.r.:
50—100 mg intravenously, together with large
doses of ghicose by injection or mtravenous drip

infusion.
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Primocort L., *

11 Daily or every other day 5 mg together with 05 g vitamin €
1ntravenously

Diabetes mellitus, particularly in the elderly

In women: Anti-pitwstary therapy; improvement
of sugar metabolism
Progynon B oleosum:

1—5 mg. i.m. twice a week.
Inmen:

Testoviron:
10-—25 mg. i, m. daily; later
Testoviron-Depot:
100250 mg. i. m. every 2—1 weeks;
later 50 mg. at the same intervals.
For follow-up treatment:
Testoviron tablets:

5 mg. buccally 3 tumes a day.

Diabetes in pregnancy
Progynon M:

Begmn with 1 tablet orally daily (0.2 mg) and in-
crease to 9 tablets (mimmum dose) daily at the
end of pregnancy.

Testoviron:

10—50 mg 1.m 2—3 times a week.

Diphtheria — see Infections diseases
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Testoluton forte: Anti-oestrogen therapy

. One ampoule (25 mg. one propi plus
10 mg. progesterone) i.m. on each of 3 successive
days or
Primogonyl:

IV. 1,000 1. u every other day i m

To prevent recurrence:

Testoluton:
L One ampoule (15 mg. one propi plus
10 mg. progesterone) i.m. at 3.day intervals dur-
ing the last 10 days before the period begins or

Progynon B oleosum forte:
Il 5mg 1m for 5 doses withia the first 2 weeks after bleed-

ing ceases, and then

Proluton:
10 mg & m. 3—6 times within the next 10 days

1 bleeding (stage of desq som):

After more prolong
Progynon B oleosum forte: Anti-putuitary therapy
10—20 mg. 1. m. within 3—4 days.
Followed by Kaufmann's schedule
(ef. Amenorrhoea).

Depression, endocrine
R

Sex hormones:
In w o m e n — see Climacteric, or Premenstrual symptoms or

Psychoses
In m e n — see Clunacteric, male or Psydioses.

In both sexes
Primocort: Metabohic effect
13

by 05 g vitanun Ca v

e 1 m daly or every other dag, immediately followed
or
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Testoriron fablets: Antr prturtary therapy
IV. Two 5 mg tablets buccally 3 times a day for 8 days before
the date of ovulation and up 1o its appearance
Proluton i.v.:
20 mg. intravenously to cut short the attack of
pam.
For treatment when combined with other symp-
toms of hyperoestrinism, see under Hyperoestn.

nism

Dystocia (uterine inertia)
With postmature or dead foetns:
Progynon B oleosum forte:

5mg. 1. m twice a day for 3 days, possibly m com-
bination with oxytocics.

Dystonia, vegetative — see Vegetative dystoma

Dystrophia adiposo-genitalis Stimulation therapy
Inboys and men.
Testoviron :
L According to age, 10 mg 1 m once or twice a
week for 6 months or more or

Testovrron T:
II 510 drops transcutaneously twice a day or
Primogenyl:
T 300—1.000 : u once or twice a week 1 m, possibly 1n com-
bination with Testoraron.

Dystrophy due to protein deficiency Anabolic effect

Testoviron-Depot:
I Every 2—3 weeks 50—100 mg n.m.  or
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Dwarfism, pitmtary Subsnitution therapy

Primogonyl:
L 300—1,000 i. u. twice a weck i.m., according to
age, for several months.
Priantin:
H. 5,000 i. 1. 2—3 times a week i m.; may be com-
bined with Testoviron (see Growth, retardation

of, in cluldren)

ysmenorrhoea Substitution or stimulation therapy
a) With uterine hypoplasia-

Progynon B oleosum:
I. One mg. 1. m. 3—S5 times during the first 14 days
after menstruation.
Repeated several times or

Progynon dragees:
1T Dady 2—3 dragees foste huceally or

Progynon drops:
T 10 drops § umes a day perhingually, also timed 1o refation

to the cyele

1) With a normally developed uterus: Sedatton
Testoluton:
1. One ampoule (15 mg. terone prop plus

10 mg. progesterone) 1 m. daily on 3 days before
menstruation, or shortly hefore pain 15 expected

Proluton:
11 5 mg. 1.m. daily on cachi of 5 successive duys before
menstruation
Repeatedd several umes or

Proluton C:
Il Two 5 mg dragees 2
begmming of the perod

Repeated several times

1 times & dav for 8 dzve up to the
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In girls:
Progynon B oleosum:
One mg. i. m. weekly for not longer than 3 weeks.
In both sexes

Primogonyl
300 1.u for 4—6 dases 1 m at 3—4 day intervals

Epilepsy, in women Substitution therapy
a) With ovarian hypofunction:
Progynon B oleosum:
One mg. i.1m. 5 times durmg the first 2 weeks of
the menstrual cycle.
b) The premenstrual form:
Proluton:

5 mg i.m. on 5 successive days before the period
begns.

Epiphysiolysis Anabolic effect
In both sexes:
Testoviron:

10—25 mg. i m. daily for several weeks.

<}

hoid:.

-—see Hyp

Exhaustion states —see also Climacteric and Dystrophy due to
protewn deficiency
a) Acute.
Primocort:
5—10 mg 1.m. 2 or 3 umes z week for 2 weeks,
then 5 mg. 1 m. twice a week for 3 or 4 weeks.

16 Hormone Therapy 12 a1y



Methylandrostenediol:
II 20100 mg i.m 3 times a week,
Children: 10—20 mg. 1. m. 3 times a week, sccording o age
or
Methylandrostenediol tablets:
IIL. One tablet buccally 2—3 times a day.

Ejaculatio praecox — see also Impotence
Testoviron: Substitution therapy
5 mg. i. m. 3 times a week, possibly combined with
Progynon B oleosum:
One mg. i.m. once a week.

\/éndomelriosis Anti-oestrogen therapy
Testoviron:
L 25 mg. i.m. daily or every other day.
Begin treatment about 1-—2 weeks before a period
or

Testoviron-Depot :
II' Every 3—1 weeks 100—250 mg 1 ra

J Endometritis, post partum and post abortum
Progynon B cleosum forte: Promotion of wound healing
5 mg. i m. daily for 3—5 days.
If bleeding does not cease, a placental polyp should
be suspected!

Enuresis nocturna Stimulation therapy
e e —

Inboys:

Testoviron T:
1. Twice a day 5—10 drops transcutaneously or

Testoriron:
11 10 mg. b m once or twice a week.
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Foetal death Pituitary effect
" To induce labour:
Progynon B oleosum forte:

5 mg. i. m. daily for at least 4 days.

Follicle, persistence of — see Cystic glandular hyperplasia

Fracture healing, acceleration of Metabolic effect
Primothyron:
L 500 guinea:pig umits 1 m 23 umes a week  or
Testociron:

11 25 mg r.m 2—3 times a week
Frigidity
a) With ovarian hypofunction:
Progynon dragees: Substitution therapy
I. One dragee forte buccally 3 times a day or
Progynon B oleosum:
II Five doses of 1 mg 1 m within the first 20 days of the cycle
1) With normal genital function.
Testoviron tablets: Sumulation therapy
L One 5 mg tablet buceally twice a day or
Testoriron:
I 25 mg 1 m twice a week, possibly only im the secretory
phase,
Frostbite — see also Circulatory disturbances
Primocort:
10—20 mg. i. m. daily.
Progynon ointment: Peripheral effect
1—2 g1 €. 6—12 cm. of ointment twice a day.
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b) Chronie:
Primocort tablets:
One tablet buceally 1—3 times a day for 6 weeks.

Eye diseases, inflammatory and allergic

ACTH “Schering A.G.Berlin®:  nti-inflammatory and

a) Acute conditions: anti-allergic action
3050 i u. daily i. m. in equal 6-hourly doses for
3 to 4 days. Then gradual fall in dosage. Total du-

ration of treatment 6-—~10 days.

b) Very severe or chronic conditions:
60 1. w, daily i. m., or more, in equal 4-hourly doses
for 3—4 days. Then gradual fall in dosage, with
daily mantenance dosage hetween 10 and 20 i u
mtramuscularly in equal 8-hourly doses, for 10 10
14 days. Gradual tapering off. Duration of treat-
ment 3-—5 weeks,
/ﬁibroids, ulerine Antr-oestrogen therapy

Testoriron-Depot:

I. 100250 mg. 1 m. every 3—1f weeks or

Testoviron
M 25 mg 1 m dadv or every other day for 11 days Lelore

and during menstruation
With menorrhagia:

Testaluton forte:
One amponle {25 mg testosterone propronate plus
10 mg. pregesterone) 1.m. on vach of 3 successive

days.

Fitness, increase in physient and mental — ser Chmaeternie
Fitness, mnereass 0 e
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Hair, falling — see Alopecia

Hea

g, disturbances of — see Ageing, hard hearing due to

Hepatitis — see Liver diseases

Hirsutism Anti-androgen effect
Progynon B oleosum forte:
5 mg. i.m. 2—3 times a week, with the exception
of the last week of the eyele, over prolonged
periods.

Hyperemesis gravidaram — see Vomiting of pregnancy

Hypermenorrhoea, funetional Anti-oestrogen therapy
a) For prophylaxis:
Testoluton:
One ampoule (15 mg testosterone propionate
plus 10 mg. progesterone) i.m. on each of 3 sue-
cessive days, shortly before the expected time of
beginning of the period.
b) Duning bleeding:
Testoluton forte:
One ampoule (25 mg. testosterone propionate

plus 10 mg. progesterone) 1. m. on each of 3 suc-
cessive days

Hyperoestrinism (hyperfolliculinism) — see under relevant

symptoms®

1

Amenorr} d rhoea, hyp
mastodynia, metropathia, mgrame, polymenorrhoea,
premenstrual symptoms.
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Genital carcinoma — sce Breast, carcinoma of
Gigantism — see Acromegaly

Glaucoma

Proluton:
10 mg, i. m. every other day.

In acute atracks:

Proluton i.v.:
20 mg. intravenonsly, and then Proluton i. m. as

above.

Graves’s diseasc in women (pituitary form)
Progynon B oleosum ferte: Arti-pituitery therapy

5 mg. 1. m, 3 times a week.

Growth, retardation of, in children — see also Dwarfism

Inboys:

Testoviron:
5--10 mg. 1. m. 3 times a week, according to age.

In both sexes:
Methylandrostened:ol.
I 1020 mg 1 m 3 nmes o week, according to sge or

Methylandrostenediol tablets:
15, One 25 mg tablet huccally 13 times x day, according to

age
Haemophilia Anti-andragen effect

Progynon B oleowm:
1 mg. ». m. daily or every 2nd or 3rd day.
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Hypertension in the climacteric
Testoviron-Depot:
100 mg. i.m. every 2—3 weeks.

Hyperthyroidism — see Graves's disease

Hypogenitalism Substitution thera

In women—see Amenorrhoea
In men:
a) Primary testicular insufficiency:

Testoviron-Depot:

I 250 mg. i. m. every 3-—G weeks ar
Testoviron:
II. 10--25 mg. i.m. 3-~5 times a week.

For long-term treatment:

Testoriron tablets:
L 5 mg buceally 2—* times a day  or

Testoriron implants:
II, 100200 mg at intervals of 2—3 montha

h) Secondary hypogonadotropic form:
Primagonyl: Stimulation therap)
1,000 1. u. 3 times a weeh im.

In boys—see Cryptordudism

Hypomenorthoea — see Oligomenorrhoes
e —

Oflten no treatment is needed.

Hypoplasia of uterus ~see Amenorrhoca
e
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Induratio penis plastica (Peyronie’s discase)  Peripheral effect
Progynon B oleosum forte:
5 mg. i.m. every 2nd—3rd day,

After a result appears {3 to 4 weeks), lower the dose.

Infantilism: in women — see Amenorrhoea

in men — sce Hypogenitalism

Infectious diseﬂ:f
Primocort:
L In severe cases, 5—20 mg. i m. daily.
In milder eases, 5—10 mg. 5. nt. 23 tumes a week.
Primocort tablets:

H. After improvement seis in, and for after-ireat-
ment, one tablet buccally 2——3 times a day.
In chranic infections with protein depletion
Testoriron-Depot: Anabolic effect
1L 100250 wg. i. m. every 4—5 weeks, repeatediy.
Methylandrostenediol :
IV 20100 mg » m. 3 hmes a week

In duldeen, arcording to age, 1020 mg + m 3 times ®

week for several weeks,

Insulin shods trealment, improvement m
s

Primocori: Promotion of carbohydratr utibizanon

10 g tow an the evemng before cach menhin

shodh.
Joundice — sce Liver discases
Lo
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Joint diseases dironic degenerative, deforming — see also

Arthropathies
Primocort (combined with Fitamin C): Local effect
L. 5 mg. Primocort i.m. followed within at most
5 minutes by 1g. Vitamin C intravenously or
I, 5 mg. Primocort intravenously plus 1 g. Fita-
min Cin the same syninge or
L 5 mg, Primocort plus 1 g Vitamin € in the same
gyringe intramuscularly.
The technique of these injections must be strictly ad-
hered to, since the therapeutic results depend abso.
lutely on this Repeat combined injections according
to duration of freedom from pain and improvement in
joint function. If there is no response after two re-
petitions, further treatment 1s useless.
Primocort implants:
IV After 4 doys of trestment with combined 1ajections, ther-
apy may he rontinued by subfsscial mtroduction of a 100
mg mplast Io this case, no further supplementary vita
mm C s needed

Labour, induction of — see Dystoria and Foetal death

Lactation, suppression of Anti-pumitary therapy
Progynon B oleosum forte:
L 5 mg. i.m. twice a day for 2~ days or
Progynon C:

I On the Ist and the Znd day. 9 tablets duly,
on the 3rd and Ath days, 8 tablets daily,
©on the 5th and 6th days, 7 tablets daily,
1 divided doses orally or

Testareron:
1M1 50 mg \ m dsily for 6 daye



Leucosrhoea, cervieal (hypersceretion)  Anti-oestrogen therapy
Testoviron:
25 mg. i. m. 2—3 tunes a week from the 9th day of
the cycle.

Leucorrhoea, vaginal (with ovarian hypofunction}
Progynon drops: Substitution therapy
1. 10 drops 3 times a day perlingually or
Progynon B oleasum:

IL 1 ;g im 2—3 times a week,
One week’s rest before the pertod or

Progynon ointment:
HI For tampon treatment

Liver atrophy, acute yellow Metabolic effect
Primocort i.v.:
50—100 myg antravenously daily by injection or
drip infuston in association with large doses of
glucose.
Liver diseases Metabolic effect
L L
a) In acute condirons.
Primocort:
1. Daily or several times a week 10 mg. 1 m or
Primocert i.v.:
1. Daily 16 mg. intrasengusly, possibly several tunes

or
2550 mg, as addition to miravertous mfuuans of

300500 p.e. 5% glucose solution.



b) In chronic damage to the liver parenchyma:
Primocort:
L. 10 mg. i. m. twice a week or
Primocort tablets:
II. One tablet buccally 3—1 times a day or

Primocort implants:
Iil. One to 3 implants, each of 100 mg., introduced
simultaneously subfascially.
In addition to Primocort treatment, administra-
tion of vitamin B and vitamin C 1s advisable

Liver, cirrhosis of
In the male.
Testoviron:

25 mg. 1. m. twice a week.

Liver protection — see also Laver diseases and Biliary disorders
Primocort: Metabolic effect
In diseases in which liver function 1s endangered,
prophylactically 5 mg im. 2—3 times a week,
followed by
Primocort tablets:
One tablet buceally 2—3 times a day for several
weeks.
Lupus eryth D lly the acute
ACTH “Schering A.G. Berlin®
Inwally, 70—80 1 u. daily i m. 1n equal 4-hourly
doses for 14—20 days.

d form
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It there is no response to these initial doses, even
higher daily doses up to 120 units i. m. for several
days. Then gradual lowering of dosage as i rhen-
matoid arthritis. Maintenance therapy may be
given with daly deses hetween 15 and 40 i, u. 1.m.
for several weeks,
Mastodynia in the premeunstruum (hyperfoliicuhnism or hyper-
oestrinism} Anti-aestrogen therapy
Testoluton:

I Every 3 days, one ampoule {15 mg. testosterone
propionate plus 10 mg. progesterone) 1. m., begin:
ning 10 days before the menstrual period, or

Testaviron T:
II. 2D drops locally twice a day or

Testaviran tablets:
11 One 5 mwg. tablet buccally twice a day during the same
penod of tme

Mastopathy, chronic eystic — sce Breast, dironic cystic disease of
Mensteuation, retardation of — see Polymenorrheea

Metropathia haemorchagica cystica — see Cystic glandular hyper-
plasia

Migraine
a) With ovarian hypofunction.
Progynon B oleosum: Subststution therapy
Oue or 5 mg. 1 m. twice 2 weeh for 26 daya.
) Premenstrual form (hy perocstrinism or hyperfolhenhnising
Testoluton: Auti-vestrogen therapy
One ampoule {13 mg. 1estostesonie proprosate plus
10 g, progesteronc} s m. at 3-day intervals during
the last 10 days hefore the period begins,



Myasthenia gravis Stimulation therapy

Primocart:
1. 510 mg. daily i.m. for several weeks, with ad-
dinonal vitamin B and vitamin G or
Testoviron:

1L 25 mg. i.m twice a week.

Myocardial infarction - see also Angina pectoris

Improtement of myocardial metaboltsm,

Primocort i.t.: effect on blood pressure
1 diately, 50 mg. intr 1y, possibly sev-

eral times in the day, to avoid the fall i blood

pressure whidh threatens life.

Then, 50 mg. mtravenously once or twice a day

for 3 days, and simultaneously 1020 mg. Pri.

mocort daily i m Further treatment with
Primocort:

10—20 mg. 1. m. daly for the next 5 days, then

5~10 mg 1.m daly or every other day for a

further 3-——4 weeks,

Myoma of uterus — see Fibrowds

Myxoedema Stimulation therapy
Primothyron:
500 gumea-pig units daily 1, m. for 3 weeks,
Several series may be mven, with interpolation
of 4—6 week rests

Necrospermia -~ see Sterility
~ospermi
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Nephropathies Anabolic or renotropic effect
a) In acute degenerations (cholera, mercury peisoning, and
sinular diseases):
Testorviron:
50 mg. i m. daily.

B} In chromse degenerations:

Testoviron:
25 mg. i.m. 3 times a week.

Nephrotic syndrome
ACTH “Schering A.G. Berlin":

Daily 80—100 i. w. in equal 4-hourly doses i. m. for
2 suceesaive days at the most.
When dinresis sets in, reduce the initial dose by
one-third. Further treatment with the reduced
dose for 3 days, then reduction of the dose by a
facther third, and finally closure of treatment with
daily doses of 7.5 t0 5 i. v, L. m. for 3 days.
If after 12 days on the maximum dasage no diu-
resis of note has set in, an attempt may be made
to praduce a sudden flow of urine by suddenly inter-
rupting the ACTH treatment. Abrupt mterruption
is however permusible only 1n exceptional cases!
If the urine excretion remains unsatisfactory, re-
peat the course after a 5—8 day interval.
Kecp to the usual diet for nephrosis during the
ACTH course.

Nipples, cradked Local effect

Progynon ointment:
Apply 1--2 g (= 612 em of the omtment) to

the affected parts twice dady



Obesity of endocrine origin
In boys and men: see Dystrophia adiposo-genitalis.
In w o m ¢ n with ovarian hypofunction:
Progynon I} oleosum: Substutution therapy

1mg im on 5 vccanons withm 20 days, cortectly tmed
\n telation 1o the eycle, followed by

Proluton:
5mg im on 3 succesuve days
In both sexes with the thyrogenous form-

Primothyron: Stimulation. theropy
500 guinea-pig units Lm. 3 times a week for
3 wecks Repeat after 12 months.

Ofigomenorrhoea Stimulation therapy
Progynon B oleosum:

L 1 mg. 1.m. 5 times within 20 days after menstrn-
ation. Then

Proluton:
510 mg i.m. 2—5 umes 1n the last 10 days be.
fore the next period or

Profuton -

I. Guven slone, as m §
Progynon B oleosum forte:
il 5 mg. ».m once on the 2Ist day of the eycle. Then
Proluton:
10 mg.1 m. once on the 23rd day of the cycle, ar
Progynon C:

IV Two tablets a day orally for 10 days after menstruation

Oligospermin — see Stenhity



Nephropathies Anabelic or renstropic effect
a} In acute degenerations (cholera, mereury poisoning, and
similar diseases):
Testoviron:
50 mg. i, m. daily.

b) In chronic degenerations:

Testorviron:
25 mg. i.m. 3 times a week.
Nephrotic syndrome N
ACTH “Schering A.G. Berlin®:
Dauly 80—100 i. u. in equal 4-hourly doses 1. m, for
12 suceessive days at the most.
When diuresis sets in, reduce the initial dose by
one-third.  Further treatment with the reduced
sdose for 3 days, then reduction of the dose by a
fuether third, and finally closure of treatment with
daly doses of 7.5 to 5 r.u. i.m for 3 days.
If after 12 days on the maximum dosage wo dru-
resis of note has set wu, an attempt may be made
to praduce a sudden fow of urine by suddenly inter-

rupting the ACTH treatment. Abrupt mterenption
1 1
1 1 cases

is however per ible only m ¢
If the urine excretron remains unsatislactory, re
peat the course after a 5—8 day mterval.

Keep to the usual diet for nephrosis during the

ACTH course.

Nipples, eradked Local effeet
rpples, o

Progynon ointment:
Apply 1- 2 g (= 6- 12 em. of the omtment) to

the affected parts twace daly



b) Treatment:
Primocort i.v.:
1. 50 mg. intravenously, possibly several times a day
or

II. 25—50 mg. added to an intravenous infumon of
salt or glucose, after the acute arculatory crisis
has been overcome by analeptics subcutaneously
or i.m.

¢) To combat the postoperative loss of chloride:
Primocort i.v.:
I 5—10 mg. intravenously or

II. 25—50 mg. in an intravenous infusion of salt or
glucose.

Continuation of Primocort medication:

In a)-—c) always several days after operation.

d) Prevention of operative shock.

Primothyron: Increase in tissue oxidation
500 gumea-pig units i. m. daily for 3 days before
the operation. The optimum effect is generally
obtained after the third injection. At thus pomt,
the operation carres the least risk to the patient.

Orchiti
In mumps, as prophylaxts or with beginning orcuts:

Progynon B oleosum forte:
One dose of 5 mg im.

Osteoarthritis — see Joint diseases
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Operation, preparation for Metabolic and circulatory effects

Primocort:
1. 10 mg. i. m. daily for several days before the inter-

vention or
Primocort i.v.:
II. 5-~10 mg. intravenously daily or
1iL 25—50 mg. daily added to an intravenous mfusion
of glucose.
Testoviron:
IV. On each of the 2 days before the operation, 50 to
100 mg- i. m.; after the operation, 50—25 mg r.m.
daily in descending dosage.

inal in pregnancy

Operati bd
Proluton: Substitution therapy
10 mg. 1 m. daily on the day before and several

days after the operation.

After vaginal operations, especially plastic ones:
Progynon B oleosum: Peripheral effect
I 1 mg. 1 m, daily for 14 days.

Progynon ointment:
IL. Apply locally every day.

Operative shodc
a) Prophylavis:
Primocort: Metabolic and eirculatory effects
1. 1020 mg. i. m. tmmediately before operation or

Primeocort i.v.:
1. 23—50 mg. 2 days before the operation, added to

an intravenons nfusion of glucose,



Polyarthritis, acute rheumatic — see Rheumatism, acute

Polyarthritis, chronic rheumatic — see Rhenmatoid arthritis

\/Pflymenorrlmea, retardation of periods

a) With a shortened proliferation phase:

Progynon B oleosum forte: Anti-pitmitary effect
s
L 510 mg. 1. m. once or twice hetween the 4th and”
6th days of the eycle or
Testoviron:

I1. 510 mg. 1. m. daly in the first 11 days after men-

struation.

b) With a shortened secretory phase:
Proluton: Substitution therapy
L 510 mg 1m 3—% tmes a week for 14 days
after ovulation or
Duogynon:
II. From the 20th or 22nd to the 26th day of the
cycle, one ampoule (20 mg. progesterone plus 2 mg.
oestradiol benzoate) 1. m. every other day.

- Pregnancy, prolongation of — see Dystocia
Pregnancy, vomiting of — see Vomiting of pregnancy

Premature infants, rearing of
. Testoviron: Anabolic effect
I 4 mg. 1 m. daily or
Testoviron tablets:
IL 2—5 mg once a day crushed up in the diet.



Osteoporosis Metabolic effect
In both sexes:
Testoviron:
25 mg. i.m. daily and in additon
Progynon B oleosum:
1 mg. i.m, daily.
In the male.
Testorsron -
25 mg 1 m at first 3 times and later twice a weeh.
In the female:
Progynon B oleosum forte:
5 mg. i.m. 2—3 times a week.

Qtosclerosis — see Ageing, hard hearing due to

({v/ulation, bleeding at Substitution therapy
~ Progynon B olcosum:
5 mg. 1. m. at the time of evulation.

Ozaepa
Priantin: Pitustary therapy
1,000 ru. twice a week i m., possibly in combina-
non with vitamin E.

Paget’s disease Heterosexual and anabolic effects
i At st

In the male:
Progynon B oleosum forte:
5 mg. 1. m. every other day for several weeks.
In women:

Testoriron:
25 mg. 1.m. 2—3 times a week for several weeks
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Testoriron tablets:
HI 5 mg buccally 2—1 times a day or

Testoriron T:
IV, 10--15 drops transcutaneously 3 times a day.

Protein deficiency — see Dystrophy due to protein deficiency

Pruritus Local effect
In women, especially at the climacteric-
Progynon ointment:
1 1—2 g, i.e. 6—12 cm., of ointment locally twice
a day or
Progynon B oleosum:
II. 1—5 mg. i.m, 2—3 times a week.
In premenstrual pruritus.
Proluton:
5 mg. i m. 4—5 times within the last 14 days be-
fore the period begins.
In men:
Testoviron:
I 25 mg. i. m. 2—3 times 2 week, later 10 mg. i m.
or .
Testoviran-Depot :

II Every 2—4 weeks, 50—100 mg. 2. m
Au after-treatment also

Testorrron tablets:

One 5 mg tsblet buccally 2—3 times a day

Psoriasis, especiall iatic arth I

Primocort: Metabolic and articular effects
5—10 mg. 1.m 2—3 times a week for at least
3 weeks. In addition, large doses of vitamin C.
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Primocort: Metabolic effect
I 10—20 mg im, given to the mother I--2 hours ante
partum
25~5 mg s m. daily to the nrewhorn infant from the 2nd
day of Ife for 2 or 3 weeks.

« Premenstrual sympioms (hyperoestrinism or hyperfolliculinism)

~— see under the relevant symptoms; mastodynia,
mugraine, dysmenorrhoea, psydhoses.

Prostate, carcinoma of Anti-pituitary therapy
Progynon M:
At first, 1—2 tablets orally 3 times a day; Jater
slow reduction in dose to 1 tablet a day (mamte-
nance dose).
For sfter-treatment.
Progynon implants:
20 mg once or twice at wtervals of 24 months

Prostatic hypertrophy
Progynon M: Anti-pituitary therapy
12 tablets orally daily.
In the early stages of the condition, or as preparation for
operation:
Testoviron: Raising bladder tonus
1 At first, 25 mg 1.m. daldy. After improvement,
10 mg. 1 m. daily or 3 times a week.
Testoviron-Depat:
11. Every 2—1 weeks, 250—100 mg. . m.
After improvement 50 mg. i.m.
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In milder cases:
L Begin treatment with Primocort in 5 mg. doses
i.m. 23 times a week for 1.2 weeks. Further
treatment with
Primocort tablets:
One tablet buccally 2—3 times a day for several
weeks. In addition, vitamin C or
without previous injection treatment
I, One tablet buceally 23 1imes a day for at least
3 weeks. Additionally, vitamin C.
Diet must always be poor in potassnnm, Usnal local
treatment should continue during hormone treatment,
Also, in wamen only:

Proluton:
10--20 mg duly i m.

Psychoses
In women- see also Climacterrc
Premenstrual form:

Testaluton; Anti-gestrogen therapy
3 amp {one 1 15 mg testo-
sterone propenate plus 10 mg. progesterenc) 1. m.
during the last 10 days hefore the period begins,

In men: see also Chimacterie, mafe

Testotiron-Depat:
230 mg. 1. m. every 1} days, or even more.

Pyometra
o Al
Progynon B aleasum forte:
5 mg. . m. for 3 dasca at 2 -3 day intervals.
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Pyorrhoea Local effect
In both sexes-
Progynon drops:

Massage the gums twice a day with x cottonwool
tampon soahed in Progynon.

Radiation sidiness Protein detoxication
Primocort:
a) As prophylaxis.
1. 25—5 mg. i.m. or
11. One tablet buccally for 2 doses, shortly before and
shortly after each irradiation.
b) If radiation sickness has alveady appeared.
1 5 mg. & m. daily or
1. One tablet buccally 3-—1 times a day.

Renal disease — see Nephropathy

Resistance, jncrease in — see Infectious diseases

Retinilis, diahetic — see Diabetic retinitis

Rheumatism, acute Inhibttion of mesenchymal
ACTH “Schering 4.C. Berlin™: reaction

Ynitsal dose 60—80 1. u. daily 1. m. 1n equal +-hourly
doses, for 4 days, From the 5th day, lowering of
daily dose by 5—10 1 w. Reduced dose to be kept
at same level only for 2—3 days. In many cases,
transision to next lower dose possible each day.

After disappearance of clinical symptoms, ACTH
may be discontinued. The daily dose at the end
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of treatment may be of the order of 7.5~5 i n.
Tapering off need not be so carefully done as with
sheumatoid arthritis. Duration of treatment be-
tween 10 and 30 days.

Rbeumatoid arthritis, primary and secondary

ACTH “Schering A.G. Berlin”: Inhibition of mesenchymal

reaction
Initial dose 50-~80 i u. daily i.m, accordmg to
the seserity of the condition and its duration, di-
vided inte 6 equal 4-hourly doses, for 5—7 days.
If significant improvement appears earlier, a start
may be made with reducing the dose. After appear-
ance of improvement, lewering of daily doses by
10~-15 i. w. at a time, with sunultaneous transition
to 6-hourly doscs. Lower dose to be maintained on
eacd accasion for 35 days, before the mext re-
duction, Any larger reduction must he absolutely
avoided!
Amn of lowering dosage: Determination of a mmn-
imal therapeutic maintenance dose (usually be-
tween 10 and 30 1. w. daily}). With the latter, further
treatment for 8—14 days according to the con-
dition, with inerease in injection mtervals to 6—8
hours.
Towards the end of the course, further reduction
in dosage from day to day, to a total daily dose of
7.5-=5 1. u, now divided only mnto twe mdividnal
doses daly.
Finally, tapering off to single dasly doses of 5 or
25 5.0 5 m with saerease 1 tnjectian wtervals
te 2-—3 days Daration of a course hetween ¥ and

8 weeks.
If recurrence, repeat a shorter course of ACTIH,

possibly with smaller doses.



Rosacea and rosacea heratitis

Primocort:
I. 5—10 mg. i.m. 2—3 times a week for at least
3 weeks or

Primocort tablets:

II. Begin treatment with at least 5 doses of 5—10 mg.
Primocort i m. during 7—10 days. Continue treat.
ment with one tablet buccally 2—3 times a day for
4—6 weeks.

Salpingitis, chronic
/ Progynon B oleosum forte:
5 mg. 1. m. for 5 doses every 5th day at the concla-
ston of a period. Cyclical repention.

Sexnal neurasthenia — see Climacterie, male
Shodk, operative — see Operatwve shodk
207 operalive

Simmonds’s cachexia
— s

ACTH “Schering A.G. Berlin”: Substitution therapy
L Imtial dose 60—80 1. u. daily i. m., in equal single
doses at 4-hourly intervals, for 5—8 days.
Then as in rheumatoid arthntis, pradual lowering
of dosage and deternination of a minimum but still
therapentically effective dosage for mantenance.
Further treatment with the latter for 3—4 weeks.
Finally, towards the end of treatment, gradual
tapering off. Conclusion of the course with daily
doses of 5—2.5 i. u., and lengthenmg of the inter-
vals between injections to 2—3 days. Duration of
course 6—8 weeks.

2
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Priantin: Substitution therapy
IL Tawomen: 1,000 or 5,000 i v 2—3 times 2 week
i. m., alternating every other weeh. If periods pre-
sent, injections in the furst two weeks of the cycle;
repetition only after the next period.
Inmen: 5000 i w 23 times a week i ot in in-
Jection series each of 10 with suterpolation of rests
of several weeks. Possible combination with Testa-
viron: 10 mg. i. m. 3 times a week.
Primothyron: Substitution therapy
1L 506 guinca.prg units dady i until the general
condinon improves.
Primocort: Substitution therapy
IV, 510 mg. rm. daly, together with the usual
hormone therapy-

_/élcrilh,
In women.

a) Witk underdeveloy of the g i

Progynan B oleosum: Substetution therapy
1 or 5 mg m for 4 or 5 doses witlun the first

14 days after wenstruation Followed by
Profuton:
18 mg .m. 3-5 bmes withun the last 10 days

before the next period.

&) With normal genitalia, especially sf the corpus Intenm
phase 13 shoctrned:

Prolutou: Substittion therapy

1 0 mg i m 3—5 tumes witlun the lass 10 days be-

fore the next ponod or
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Duogynon:

II. From the 20th or 22nd to the 26th day of the
cycle, one ampoule (20 mg. progesterone plus 2 mg.
oestradiol benzoate) 1.m every other day, as mn
polymeneorrhoea or

Primogonyl: Stimulation therapy
IIL. 500 i u. 3 umes a week 1 m from the 1lith day
of the cycle to the beginming of the period
Further suggestions 1f gemitabia are normal
Progynon dragees or dragees forte
IV One dragee buccally 3 times a day or
Progynon drops-
¥ 10 drops perhinguslly 3 tmes a day
¢) With an anovulatory cycle.
Priantin:
1,000--5,000 1.u. 2—3 times a week L.m. mn the
first two weeks of the cycle Followed by
Primogonyl:
1,000 1. u, 1. m., on the 13th, 15th and 17th days
of the cycle.
d) With a shortened secretory phase — see Polymenorrhoea.
In men.
a) Azoospermia:
Testoviron: Stemulation therapy
10 mg 1 m 2—3 times a week. In addition
Priantin:
1,000--5,000 1 u once or twice a week i m.
Possibly supplemented by vitamimn E.
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Priantin: Substitution therapy
H. Inwomen: 1,000 or 5,000 u. 2—3 times a week
i.m., alternating every other week. If periods pre-
sent, injections in the first two weehs of the cycle;
repetition only after the next period.
In m e n: 5,000 i u. 23 times 2 week i.1n. in in-
jection series each of 10 with interpolation of rests
of several weeks. Possible combination with Testo-
riron: 10 mg. i. m. 3 times a wech.

Primothyron: Substitution therapy
HI. 500 gumea-pig amts daily i m. unti} the general
conditron improyes.
Primocort: Substitution therapy
IV. 5--10 mg i.m daily, together with the usual

hormone therapy.

_\/éuri]i!y
In women:
a) With underdevelop of the g
Pragynon B oleosum: Substitution therap)
1 eor 5 mg. i.m. for § or 5 doses within the first
14 days after menstruation. Followed by

Proluton:
10 mg 1.m. 3—35 umes wnhin the last 10 days

before the next period.

b) With normal gemtala, especially 1f the corpus [uteum

phase is shortened:
Proluton: Substitution therapy
1. 10 mg. i. m. 3—5 tumes within the last 10 days be-

fore the pext period or



Thrombosis and embolism, prophylaxis of Metabolic effect

Primothyron:
500 guinea-pig units daily 1 m for 3 days hefore operation

Thyroid, of function with radio-iodi

Primothyron: Testing iodine-storage capacity
Normally 8 hours after injection of 500 guinea-pig
units i. m. there is increased storage of radic-iodine
in the thyroid tissue. The state of thyroid function
can be assessed from the degree of iodine uptake
or its absence.

Thyroid, maligpant tumours treated with radio-iodine

Primothyron: Increasing rodine-storage capacity
500 guinea-pig units 1. m. on several occasions can
increase the storage capacity of malignant thy-
ro1d tumours and their metastases for radio-iodine.
The dosage is quite mdividual, according to the
case.

Ulcer, gastric and duodenal
Inwomen:
Progynon B ol : Promotion of circul
1 mg. 1.m daily in the first week,
every other day in the 2nd week,
every third day m the 3rd and 4th weeks.

Inmen:
Progynon B oleosum:
1 mg. 1.m daly in the first week,
every other day 1n the 2nd week,
every third day in the 3rd and 4th weeks,
Together with



b) Necrospermia:
Testoviron:
25 mg. i. m. 2—4 times a week,
¢) Oligospermia;

Testoviron:
I 25 mg. i.m. twice a week. Simultancously or fol-
lowing this
Priantin:
1,000 i.u. 23 times a2 week j.m., to a total of
10,000 3. n, Repetition after several weeks.

Testoviron-Depot:
1. 100 mg. i.m. every 2——t weeks.

Thinness
Primocorts Metabolic effect
1. 510 mg. i. m. daily for several weeks or
Priantin- Stemulation therapy

In women:
I fn the first two weeks of the cycle, 1,000 or 5000 v u
3~3 umes a2 week, m mection series of 10, with ratec
polation of several weeks’ rests or

1,000 or 5000 1 u 2~3 times a week 1 m for 3~3 weeks

1
this may be repeated several tmes with 2—3 week inter-

vals or

In women

Progynon B oleosum.
V. 1 g i. ou every € daye dunng the firat half of the cvele

Is men see Dystrophy due to protemn deficrency

Testoviron :
¥ 10mg i m twice a week
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Thrombosis and embolism, prophylaxis of Metabolic effect

Primathyron:

500 guinea-pig units darly  m. for 3 days before operation.

Thyroid, of function with radio-iodi

Primothyron: Testing iodine-storage capacity
Normally 8 hours after injection of 500 guinea-pig

units 1. m. there is d storage of radio-tod

in the thyroid tissue. The state of thyroid function
can be assessed from the degree of iodine uptake
ar its absence.

Thyroid, malignant tumours treated with radio-iodine

Primothyron: Increasing 10dine-storage capacity
500 guinea-pig units i. m. on several occasions can
increase the storage capacity of malignant thy-
roid and their for radio-10dine.

The dosage is quite individual, according to the
case.

Ulcer, gastric and duodenal
Inwomen:
Progynon B oleosum: Promotion of circulation
1 mg. i. m. daily in the first week,
every other day in the 2nd week,
every third day m the 3rd and 4th weeks.
Inmen
Progynon B oleosum:
1 mg. i. m. daily in the first week,
every other day in the 2nd week,
every third day in the 3rd and 4th wecks.
Together with
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Testoviron:
23 mg. twice a week in the st and 2nd weeks,
10 mg. i. m, twice a week in the 3rd and 4th weeks.
In both sexes:

Primocort: Local effect
1020 mg. i.m. daily or every other day, to a
total of ahout 15 injections.

Primocort {ablets:

For prevention of recurrence after injection treat-
ment, one tablet buccally 2-~3 times a day for at
least 3 weeks.

Tuberculosis Substitution therapy
Primacort:
L 10 mg. 1. m. 2—3 tunes a week, together with spe-
cific therapy or

Primocort tablets:
1. One tablet buccally 3 times a day for several weeks
or
HI. Further treatment with 1 tablet buecally 2—3 times
a day after previous mjection treatmient for at least
14 days.

Ulcer of leg — see Circulatory disturbances

Uterus, earcinoma of — see Breast, carcinoma of
— 2

Vaginal hypoplasia or atresia Peripheral effect
AL £ e i L b

For postoperative treatment:
Progynon ointment:
L. For tampon or hougie treatment.

Progynon implants:
Il 10 or 20 mg locally under the mucosa.
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s, senile atrophic (Colpitis) Substuution therapy

Progynon B oleosum:
1. 1 mg. 1. m. 1—2 times a week.

Progynon ointment:
II. For tampon treatment or

Progynon dragees:
III One dragee buccally 3 times a day often suffices or

Progynon drops:
1V 10 drops pechngually 3 tunes a day

Vegetative dyst Stabil of cireul toning up of
the autonomic nervous system

Primocort tablets:
One tablet buccally 2—3 times a day for at least
4—6 weeks. According to response after 2—3
weeks, daily dose may be lowered to one tablet.

Vomiting of pregnancy
Primocort: Substrtution therapy
5—10 mg. 1 m. daily
In mild and moderately scvere cases
Primocort:
1 Begn treatment with at least 510 mg i. m. for
4 doses, continue as m IT or
Primocort tablets:
IT One tablet buccally 1—3 times a day.

Therapy should be continued for a while after vomiting
has ceased.
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ACTH “Schering A.G. Berlin®: Stimulation therapy
In severe cases, the vomiting can be cut short by
giving 25 k. u, daily i. m., divided into 5 equal doses,
Coutinue ACTH treatment only for 2 or 3 days
then continue with Primocort as above.

Vul Zinitis, g 1in child

Progynon B oleosum:
A single dose of 1 mg. i. m.; after 24 hours, peni-
cillin treatment.

Wound healing, promotion of, in large soft-part wounds

Primothyron: Metabaolic effect
500 guinea-pig unuts i. m. 2—3 times a week.
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Preparation Index

The figures 1 brackets refer o the guide to therapy and suggestions
- for dosage

ACTH “Schermg A.G. Berln™ 78, 87,
90, 119
Duogynon 117,128

Methylandrostenediol **Scherng A.G.

Berlin” 47,108, 118
Prantin 8, 112, 119, 199
Pranun,t u of 78
Primocort 85,57, 108, 118
Primocort and ascorbic acid therapy

190
Primocort 1mplants 119
Primocort intrax enous 110, 119
Primocort tablets 18, 119

Primodian tablets 105, 118, 152

Primogonyl 78,112, 119, 137, 199
Prumothyron 78, 97,99, 119, 212
Progynon 19, 103
Progynon Boleosum 22,101, 115

Progynon C 23,104,105, 116

Progynon dragees 19, 104, 108, 115
Progynon dragees forte 115
Progynan drops 19, 109, 116

Progynon effect, cutancous 109
Progynon implants 19, 115
Progynon intolerance (233)
Progynon 3 23, 105, 116
Progynon aintment 109, 115
Proluton 24,116
Proluton C 26, 103,116
Proluton implants 21, 116
Proluton intravenous 109, 116
Testoluton 118
Testoviron 41,43, 41, 103, 117
Testoviron, aphrodimiac effect 138
‘Testoviron, buccal tablets 43, 48,

108, 118
Testoviron-Depot 46, 48, 110, 117
Testoviron implants 43, 111, 117
Testoviron, oily eolation 41, 44, 103

Testoviron T 43, 103, 109, 117
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Indication and Subject Index

The figures 1n brackets refer to the zuide to therapy aud suggestions
for dosage

Abortion, habrtual 109, 113, 155, (‘720)
Abortion, spontaneans

Abortion, threatened 109, 113, 155,

187, (223)

9,50, 71, 72, 109,
185, 208, (223)
Adduson's discase, acute coms m 191,

Addssonrsm
Addison’s disease

(221)

Abortive ovem 113 (223)
Acetonmtnile 98 Addison's disease, mmintenance treat~
Acetylcholme 39 ment (223)
Acne vulgans 180, 197, 207, (221)  Admrenn 76
Acrocyanosis 178,(222) Admmstration by smplantation 29,
Acromegaly (222) m
Actoparaesthesiae 178  Adwmrmstration, mtramuscalar 109
ACTH 67, 72, 76, 77, 87, 204 Admumistration, mtravenous 109
ACTH (ad pic h ) P 1 20,106
77 Administration, buceal 29, 106, 107

ACTH. b f 209 Ad; 2! 129, 63, 108
ACTH destruction of 88  Admnstration, peroval 29, 106, 107
ACTH, dosage 211 Admnwstration, transcstancous 29,
ACTH, glycosuna 96 109
ACTH, half-value tme 211 Adnexts (228
ACTH, byperglycaemia 96 Adrenal cortex 11, 87, 90
ACTH, mechanism of action 204 Adrenal cortex, adenomatous prolife-
ACTH, overproduction of 188 ramon 188, 189
ACTIT “Schering A G, Berhn”, Adrenal cortex, ascorbic acid deple-
standardization of 920 tion 90
ACTH, side-eflects 280 Adrenaf cortex, atrophy 72, 30, 191
Adaptation, diseases of 67,68, 205 Adrenal cortex, glycogen content 90
66, 88 Adrenal cortex, byperfunction 188

Adgptation syndrome
Adaptation syndrome, alarm reaction
07, 88

Adaptation syodrome, stage of
exhaustion 67. 68, 69
Adaptation ssndrome, stage of

reststance 67, 68

Adrenal cortex, hypertrophy 67, 72,
90, 201, 209

Adrenal cortex, hypofunction 62, 74,
90, 92, 94, 187, 195, 201, 208
Adrenal cortex, hypofunction due 1o

pregnancy 157, 193



Adrenal cortes, changes
m 191

y 72,121, 126,
203, (225)
secondary, after deliv-

Adrenal cortex, sudanophobe zone 89
Adrenal cortex, tuberculous of 71,
185, 187
Adrenal cortex, tumour of 49, 63, 72,
188, (235)

Adrenal cortex, tumour, endocrine-
active 28,49
Adrenal cortex, zona fasciculata 90,

Adrenat cortical hormones 14,55

Adrenal cortical bormones, dualistic
theory

Adrenal cortical hormones, nmtary

theory
Adrenaline 55, 67,88
Adrenals, carcmoma of 28
Adrenccorticotropin 71
Adrenotropm 77

Agemg, hard heanmg due to 183, (224)
Agemng, diabetes n the 53,183, (237)

Agemg, signs of 53, (224)
Agranulocytoss 206
Albumin/globulin quotrent 9
Aleobolism 206
Alkalosis 91
Allen-Dossy test 27
Allergic drsorders 205
Allergre process 96
Alopecia @2
Alpha fraction 62
Amenorthoea 72, 84, 121, 203, 210

Amenorrhoea, due to arrest

Amenorrhoea, functional 121, 126

ey 203
Amenotrhoea, secondary, brief treat-
ment of 12
Anabolic effect
Anaemia, permicious
Angemia, secondary

53,182
207

126, 216, 219,

(226)
Androgens, biliary excretion of 50
Androgens, urinary excretion of 42, 49
Androsterone 41,42
Apgina pectoris 163, 178, 1226)

Angtospasm 34
Anmal expenmentation 13
Anorexta nervosa 206
Anoxaemia 207
Anuhbyaluronrdase 9%
Appendiciis 210
Arteniosclerotic changes 69

Acthritis, rheumatord 70, 205, (264)
Arthropathy, endocrme at the chmac-

terie (227)
Aschheim-Zondek reaction 86, 154
Asaites 210
Ascorbre acid ~ see vitamun C

Aspermia 168
Asthma, bronehual 183, 205, (227)
Asthma, bronchial, chrome  (228)

Asthma, bronchual, premenstrual (227)
Asthma, bronchal, tendency to (227)
Atropine

Azoospermra 168, 199, (228), (267)

Basal temperature 130, 135, 146, 200

Amenorthoea, hyperhormonal 128 Benzoate lmlt. nternational 28

A 1 b 1 127 vib n
Amenorrhoea, primary 121, 203, (224) 206
Amenorrhoea, psychical 84,128  Beta fraction 62
Amenorrhoea, prognosts i 126 Bladder, diseases of 181
Amenorrhoea, protective 129 Bladder, mncontinence of 181, (247)
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Bladder, operations for fistula 182
Bladder, sphuncter 181
Bladder, tonus 53
Bleeding (229)
Bleeding, adolescent (229)
Bleedmg, anovular 33, 147
Bleeding, hyperplastic 125
Bleeding, withdrawal 33, 128
Blepharitis 206
Blood, concentration of 71, 185
Blood, diseases of 183
Blood, formation of 219
Blood, pictute 30, 67, 91
Blood, supply 39
Boeck’s sarcoid 206
Bone marrow 39
Bone marrow atrophy 95
Bone, metastases 1 161, 174
Boue, regeneration, nlubition of 211
Bone, tumours of 53
Bradycardia 216
Breast, adenocarcmoma 162

Breast, atrophy 153
Breast, carcinoma 54, 110, 161, (230)
Breast, chranie eystic disease 152, 161,

(252)
Breast, female, growth of 29/30, 32,35
Breast, hypoplasia (231)
Breast, male, growth of 0

Breast, premenstrual pan 1 141
Breast, tumour 152
207

Burger’s disease
192, 206, (231)

Carbohydrate metabolhsm 63, 66, 71,
93, 171, 195, 217

Carbohydrate tolerance 93
Carcinoma 207
Carctnoma, body of uterus 163
Carcinoma, genstal 54,142,163
Carcinoma, mammary 54, 110, 161,

(230)
Cardiac hyperthrophy 69

Cardiac insufficiency
Carrier sodine
Cartilage regeneration, iphibitton of
2
Castrate, female 35, 104, 123, 152
Castrate, female, prohferation dose 3%
Castrate, male 41,172
Castrate, male, maintenance dose 53,
172
Castration, endocrine 1n women 54,
(232)
Castration, functronal 152, 161
Castration, manifestations of 109,
130, 148, 172
2, 153, (232)

71, 207, (231)
212

Castration, sequelae
Central nervous system 12, 33, §1
Cervical erosion 143
Cervical glands, hypersecection of 113

Cervietis 143
Lerviestss, gonococeal 143
Chernical tests 28,49
Clulblains (232)
Cholangius 193, (228)

194

Cholangius, chronte

Burns
Cholecystectomy, recurrence of pan
after 195
Cacheuia 182 Cholecystrtiz 193
Cachevia, pitmtary 216, (265}  Cholehtluasrs 193
Calcjum anabolism 533 Cholestero} 13, 81, 55, %
Callus formation 218/219  Chondrogenews 92
Callus I of {231) Ch 17
Camne forsa 29, 03, 106, 108 Chonion 35
48 Choronse gonadotropin 33,36,38,78.81

Capon-comb test



Chorionic gonadotropis, excretion of

38
Chorioditis 206
Greulaton, regulation of 65, T4,

195196
Greolatory disturhances 53

Corpus luteum hormone, biological test

28
Corpus lateum hormone, determina-
tion of effect 28

Corpus [uteumn hormone, effect 30
Corpus luteum hormone, excretion,

Claudieation, intermuttent 178, {233) determination of 23
Chmacteric 37, 81,148, (233)  Corpus luteum hormone, exeretion,
Clhmactenc, male 52, 164, 173, (231) form 23
Climactene, mansfestations of 149 Corpus luteum hormone, extragemtal
Chtoris area 148, 189 effect 32
Coeliac disease 192 Corpus luteum hormoue, formation 33
Cohs, ulcerative 96,205  Corpus luteum hormone, genstal efect
Collagen diseases 204 32,154
Colonmetsy 28,19  Corpus luteum hormone, heterologous
Colostrum 174 effect 40
Coma, diabetic (23%)  Corpus luteum hormone, inhubitory
Coma, hepatic (234)  effect H
Comb umt 48 Corpus luteum bormope, 1. u. 28
Compound A (Kendall) 59,66 Corpus luteum hormane, mydnatic
Compound B (Kendall) 56, 66 effect 32
Compound E (Kendall) 61,66 Corpus lutenm hormone, parasympa-
Compound F (Kendall) 58, 66 thicotropic effect 32,154
Compound F (Whnterstemner) 61  Corpus luteum hormone, rabhit umt
Compound Fa (Reichstein) 61 28
Compound 11 (Retchstein) 56  Corpus luteum, persistent 129
Compound M (Reichstemn) 58  Corpus luteum of pregnancy 34,72,
Compound Q (Reichstein) 57 154
C a5 (Retchstei 60 Corticond 55
Conjunctivitis, spring 206  Corticoids, deterrunation in vrime 62,
Constipation 81,216 63
Convalescence 192,195, (235)  Corticosterone 55, 56, 66
Cooperation, endocrine 12 Corticotropin 7,90
Coronary spasm 53,178  Cortisone 61, 62, 66, 68, 70, 74, 88,
Corpus luteum 18,33

Corpus lutenm formation 30
Corpus luteum function, sublimmal

145,151, 155

Corpus latewm hormone 18,24, 27, 28,

31,33, 49, 55, 72, 80, 109, 113

Corpus luteum hormone,  androgenic

effert 162

89, 90, 95, 190, 204, 209
49

Creatine
Creatine test 49
Creatinine 92

Creatinuna 50, 100
Cryptorcludiem 170, 201, 202, (235)
Crystal suspension 19
Cushing’s syndrome 207, 299
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Cyel ' 13 Displ effect 135
Cysteine 70 Déderlein’s bacilh 39, 143
Drug sensitivity 205
Dead fingers 178 Dwarfism, pitartary 189, 201, (238)
Decidua mn pregnancy 35,36 Dysentery, bacillary 191
Defence mechamsm 65 Dysmenorrhoea 139, 160, (238)
Dehy dration 192  Dystroplua adiposo-genutals 171, 201,
1)-Debydrocorticosterone 55,59 203, (239)
Depression 39, 97,182, 209  Dystrophy due to protemn deficiency
Depression, chmacteric 52, 149, 152 (239)
Depression, endocrine (236)
Dermatatss, allergic 205 Eczema 205
Dermatitis, exfolrative 205  Eczema, chromic 180
Dermatomyositis 205 Effect, anabolc 53, 182
Desoxycortrcosterone 16, 55, 57, 64,68 Effect, ant:diabetic 53
Desoxycorticosterone acetate 55,57,  Effect, cutaneous 109
63,108  Effect, myotropic 53
Desoxycorticosterone acetate, crreu- Effect, oestrogeme 1s
lation-stahbizing effect 74 Effect, renotropic 54

Desoxycorticosterone acetate, inacti-
vation

Desoxy cortrcosterone acetate, proge-
sterone-Iike effect 72, 157

Desoxycorticosterone, excretion
product 25

Desoxycorticosterone, glacosde 110

Desquamation test 27

Ejaculatio praecox
Electroencephalogram
Electrolyte balance 66, 94, 196
Embobsm, prophylasis of 218, (269)

169, (210)
a7

Embryo 32, 51
Endangntis obliterans 53,178
128

Endometrial bropsy
Endometrial bleeding, scheme of 132,
133, 138, 129

Detrusor of bladder 181
Develoy disturl of total E 160, (210)
121,122 Endometntis, post abortum 142, (210)
Diabetes mellitus 183, 189, 198, 207,  Endometritis, post partum 142, (240)
210,(237)  Enterttis, necrotizing 206
Diabetes mellitus n pregnancy 156,  Enuresis, nocturnal 171, (210)
(237)  Envgronmental factors 82, 168
Drabetic reumtis (237)  Enzyme metabolsm 63, 71, 95
128 Eosinophil count, fail n 94

Diapedesis, bleeding by
Drencephalon 12, 70, 73, 82, 85, 86,
88, 113, 136, 159, 170, 216

Digitakis theraps 74
Duodotyrosine 100, 213
Diphthena 191

191

Diseases, tnfectious-toxie

Epilepsy, due to ovaran hypofanc-

tron @)
Epilepsy. premenstrual form  (241)
Epiphysial junction 102
Eprphysiolysrs 211)
178

Ergotamune tartrate



Erythema maltiforme 205
Erythrocyanasis 180
Erythrocytes 39
Estenfication 16,48
Ethiny [ group 16,18, 21
Ethmyl cestradiol 18, 23, 27, 103
Eunuchoidism, pitmtary 201, 202
Eunuchoidism, late 201
Fuphoria 97, 209
Euphona, mduction of 162, 163
Exhaustion, acute @4)
Exhaustion, chrome (212)
Exophthalmus 100
Exophthalmus, mabgnant 206
Eye diseases, allergic 206, (242)

Exye dieases, mflammatory 206, (242)

Factor, follicle-stimulating 17, 37, 199

Factor, mterstitsal-cell 81, 200
Factor, lactotropic 159
Factor, lutemzing 17
Factor, renotropic 113
Factor, spermatogeme 169, 199
Factor X

Fallopian tube 30, 145

Fallopian tube, difficulty of permea-
tion of 145
Fat metabolism 63, 71, 93, 172, 217
Fatty stools
Femmzation 490, l‘l4
Fibroblast prohiferation, hbition of
2n
140, 142, 160,
12)
Frtness, merease . 30, 54 93, (212)
Foetus, death of, induction of labour

Fibroids, utenine

(243)
Follicle, atresia of 146
Folhcle, growth of 30,33, 3%
Follicle, maturation of 30, 34, 203
Follicle, matvration hormone 17

Follicle, persistence of 54, 129, 135,
136, 137, 160, (243)

Follicle, rupture of 30, 34, 141
Fallicular hormone — see also Qeatro-
gens 16, 18,19, 33, 38, 39, 40, 51,
84,104,113

Follicular hormone, abortive effect of
us

Follicular hormone, determunation of
excretion 8
Follcutar hormone efficacy, determu-
nation of 21,28
Follieular hormone, extragental effect
29,30, 39

Follicular hormone, form of excretton
18,20

Folheular hormone, gental effect 29,
156

Follicular hormone hydrate 18, 21
Follicular hormone, resorption 28

Fractures 95, 208, 211
Fractures, healing of 211, 218, (243)
Frgdity 148, (243)
Frog test 86, 154
Frostbite (243)
FSH (follicle-stimulating hormone) 77
Galactin ki
Galactose 21

Gall-bladder, diseases of 193,195, (228)

Galli-Marniru reaction 86, 154
Gastritis, anacid 181
Gemral hypofuncrion 126
Gemtal tamours. 152
Germunal cells 41
Ghost formation ni
Gigantism 102, (244)
Glaucoma 32, 206, (214)
Glomerulonephnitis 207
Glucocorticonds §5, 68
Glucocorticords, excretion of 63
Glucose 71,93

210



CGlucuronic acid 15
Glutathione 96
Glycogen content 93
Glycogen content of Iner 71, 93, 99,

101, 185, 193

Glycogen content of muscle 71, 93,
99,193

Glycogen storage 194
Glyconeogenesis 67,92
Glyeosunia 93, 210
Gonadal tumour 188
Gonadotropn T 77
Gonadotropin 11 7
Gonadotropin excretion 38
Gonadotropin exeretion, whibition of
129

205

Gout, acute
Graafian folhcle 18

Granulosa cells 80
Graves's disease 9,148
Graves's disease m women (241)

§2, 69, 76, 77, 78,
81, 92, 102

Growth hormone

Growth, lubition of (211)
Growth regulation 65
Guinea-pig umit 99
Haemoglobim 39, 219
Haemophtla @41
Haur, faling 153, 183, 216
Hair, growth of 30
Flearing, disturbances of (@15)
Hleat regulation 63
Hepattis 193, 207
Hepatitis, acute 194
Hepatitis, eprdeme 193, 195
Herpes sunplex 207

205

Ilerpes zoster

Hrsutsm 92, 188, 207, 209, (245)
Histaminase 97
Histamine 92,197

206

Hodgkn's dwease

a2

Hormone, adrenocorticotropi — see
ACTH

Hormone, adrenotropic 7

Hurmane, androgentc 62,72,92

Hormone, corticotropic ~ se¢ ACTIT

Hormone, endogenous 5
Hormone, follicle-stimulating 3334,
76, 77, 8¢

Hosmone, gametogeme 17
Hormone, gametokinetic ki
Hormone, glandular 13
Hormone, gonadotropic 17, 51, 72,
6, 77, 80, 81, 399

Hormone, Jactogeme 77
Hormone, luteotrapluc 76,17
Tlormone, Tuteotrapic 76,71
71

Hormone, somatotroprc
Hormone therapy, beterologous or
paradoxzcal 54, 114, 159, 161, 163
Hormone therapy, principles of 113
Hormone, thyrotropic 76, 77, 19, 82,
97, 149, 212

1L th P
formation 101
Hormone, trophic T6
Hormone, tropic 6
104

Hormones, blood level
Hormones, conditional carcrmogente
effect 183

Hormones, depot i)
Hormones, dosage 103
Hormones, employ ment 103
Hormones, glandular 12
Harmones, iactryation 27
Hormones, mtolerance 1n2
Tormones, Yevel 12,31, 38

n2

Hormones, organ damage
Hasmones, Schering A.G Berhn,
packings s

Hormones, side-cfTects 112
Hormones, standardization s
110, 32¢

Hormones, supply



Hormones, synthesis 13,15

Hypoplana, of gemstaba 121, 134

Tiormones, tolerance N2 Hypoplasa, of uteras 123,127, 190,
Hyalusonic sexd 96 146,158, 200, (225), (238)
acid, raetabol % Hyp 195, (247)
Hyaloromdase 96 Hypothalarons 82,86, 88
Hyaluromdase-hyalurome aed system  Hypothyroudism 215, 216, (247)
. 96

17-Hydroxy corticolds 62 JCSH (ntershtial rell stimulating
17-Hydroxycortiwosterone 55,58 hormone) P
{7-Hydvoxy-1 L-dehydrocorticosterone  Immumty 9%
85,61 ymplant 104, 110
1-Hydroxy-11-desoxycorticosterone  Jrplant, extrusion of 2
55,60 fmplantation 29, 111

Hypercholestennaerma 189 {mplantation, subfascial u
Typeremens gravidarom 157,193,206 Impotence 167, 168, 200, (217)

Hyperglycaerma  92,93,195, 210 fnactvation by Iver 16, 27, 28, 29,
Typenndicanaemia 195 63, 107, 109, 160
Hypermenorrhoea 134,160 ypcontinence of unne 247y
Hypesmenorthoea, functional (245} Induranio pems plastica 169, (248)
Hypernephroma 188 Infantlism 121, 122,170
Hyperoestamem 37, 54, 81, 112,136, Infants, dyetrophy of (248)
140, 148 Intecuon, chrome 182
i 1 180 duseases T3, 126, 129, 135,
Hyperoestumusm, relatrve 141 168, 191, (248}

Hyperoestimsm, temporary 119, 160
Hyperplasia, eystic glandular 113,
124/125, 129, 136, 137, 160, 203,

Insubin 92,99, 185
Insulin shock treatment, improve-
ment of {238)

235)  Intermuttent claudication 178, (232),
Hyperplacia, eysuc glandular, artfi- (233)
wally induced 139 Iuternal ear, disturbances of 183
Hypertension 189,207 forernational benzoatr unut 8
kit 1 the (246) nout 28
Mypertencion, fixed 20T Yarerrenahnm 188
Hyperthyrodism 183,215,218 [ntersexual behaviour 51
Hypogentahsm 110, 170, 203, 217, Intersexushty 51,188
(246)  Intomcanons 191

“yposemlahsm. pnmary 110 fntoxications, endogenous and
ar 170 g 192
", 1  wdiopath 206 . pectfi 192
Yypomenorthoea 130 lodine, sffimty for 215
Hypophysectomy 5%, 72,81, 82,89,  fodine 1sotope 1?32 212, 213, 214
98,213 Todine, labelled 88,212

21 Hormone Therapy 12
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Iodine, radiactive 1 diagnosis and L hoea, vaginal 43
therapy 212 Leucorrboea, vagnal with ovanan
Indocychus 206 hypofunction 50)
Tnus 206  Leukaenua, acute 206

Leukaemia, chronic lymphaue 206
Jaundice, acquired haemolytic 206  Leukoplakia 144
Jaundice, catarrhal 193,195 Leydigscells  * 41,170
Jomnt diseases, chrome 389 LI (lutemnizng hormone) ki
Joint diseases, chmacteric 182 Labido 52, 148, 153, 166, 210
Jownt diseases, degenerative 70, 190 Lafe, phases of 12,32
Jowt diseases, endocrine  53/54, 182 Lipotd metabolism 63
Jomt diseases, rhenmatic g6 Liver atrophy, acute yellow 193,(250)

Liver atrophy, subacute 193

Jomnt diseases, chrome, degenerative,

deformng 190, (249)
Kaufmann's prolferative dose 123,
127, {224}

Kaufreann's schedule (full) 123, 152
Kelod 207
Kepler test 62
Keratuns 206
Ketolysis 193
Ketone bodes 193
Ketonuna 93
17-Ketosteroids 19, 62

17-Ketosteroids, determmnation 62
17-Ketosteroids, excretion 49, 62, 90,

19, 20¢
Kudneys 69,88
Kidueys, glomerul P
Kraurosis vulvae 1

Lactation 2, 37, 72, 126
Lactation, corpus lateum of 38
Lactation, hormone 30, 37, 77, 159

Lactatton, inhibition of 20, 158
Lactation, preparation for 35
Lactation, suppression of {249y

39

Lactic actd formation
Latersl sclecosts, amyotropluc 207
Leucorzhoea

Leucorthoea, cervical

193, 193, 207, (251)
193/194, 207, (250)
4

Laver cirrhosis
Laver diseases

Liver diseases, chronie 19
Liver inflammation 193
Liver metabolism 197
Liver parenchyma, disease 193

Liver parenchyma, mgury 15, {231)
Liver passage 16, 21, 28, 29, 63, 105,

109, 166

Liver protection 193, (251)
Loeffler's syndrome 206
Lung mfiltrate, cosmoplulic 206
Lung oedema ™
Lang oedema, acute 210
Luternzation 34, 80
Luteimzing hormone 34, 76, 77, 78,
80, 81

Luteohormone ~se¢ Corpus lutenm
hormone
Luteotropsn ki
Lupus ¢rythematosus, draseminated
205, (251)

Ly mphogranalomatons 206
Lymphosarcoms 206
Lysozyme 2
Yaintenance test 89
Malformation 6]

183

Malnutrrtion



Mammotropin 77 Mk fistala 159
Mares” serum 17,78,81 Mmeral balance 63, 64,68, 71, 74,
Mastis 138 94,193,217
Mastodynia 141, 150,160, 174, (852)  Mmeralocorticoids 33,66, 68
Melamin deposition 96  Mineralocorticords, exeretion of 62
Menopauce 37,39  Mtotic poisons, endogenous 93
Menorrbagia 136,(212)  Mood k1
Meastrual ycle 33 Mood, vanations n s2
Menstrual cycle, anovulatory 146,  3oon face 209
(267)  Mouse umt 28
Menstrual eyele, follicle tn 3T Multple selerosis 206
Menstrual eycle, lability of 128 Muscular dystrophy, propressine 207
Menstruation 32,33,3%  Muscular fangue tear 62
Menstrnation calender 127 Myasthema gravis 206, (253)
Menstruation, dermato~1s. 180 Myeloma, multiple 206
. t of 111, M dial inf: 233)
129 Myxoedemn 9,218

Menstruation, false 128
Menstruation, retardation of 133, Necrospermia 168, 200, (268)
(259} Nephrius 207
Menstruation, scheme 130,131 Nephrosclerous 69
Mesenchymal reaction 76,95 Nephrotie syndrome 206, (251)
Mesenchymal reaction, nhibition of  Nervous system, autonomue 84,196
95,201 Newvous system, cemtral 12,23, 51
Mesenchyme 204 Neurodermatitis 180, 203
Mesenchymoses 205 Newborn mfants, frail 203
Metabolie hormones 76,87 Nipple reaction 17
Metabolism 30, 39, 64, 65, 208, 217 Nipples, crached 258}
Metakentun 77 Nitrogen retention 53
Metastases, pan from 174 Noradrenahne 85,67

Metastases, soft-part 162
Methylene blue 70 Obeaty, prtustary 217, (255)
\mhyl leunslzrune 43,48,108  Obeaity, thyrogenous 217, (255)
eystica O bybic acid 18
136, 161, 203, ("35) Qestradiol 16, 18,19, 103, 108
Metrorrhagia Qestradiol monobenzonte 18, 22, 103
Micxorune 212 Oestnal 18,21, 38
ictuninon 40 Oestrogens, ntubitory effect 30
Migeaine 23,178,180 Oestrogens, level 32,37,54
Migrame, premenstrual 180, (252)  Oestrogens, senutizng effert 30, 157

Migrane, with ovanan hypofunction
180, {252)

n

Oestrogens, secretion 20
Oestrogens, synthene



207, (258)

Oestrone 18,20, 38,103 Paget's discase
Qestrus stage 28 Pancreas, cystic Sibrosis of 207
014 age 39 Pancreas, increase in functton 92
Olgomenorrhaca 134, 140, 145, (zss) Panhy popitaitarism 206
Ohgospermxa Paradentosis — see Pyotrhoea
Of bd ! 1n pregnancy i

(255)  Periartentis nodosa 205
Operation, preparation for (#56)  Pellagea 7
Operation, preventton of shock 218, Femplugus 205

(256)  Peritomtis 207, 210
Ophthalmra, sympathetic 206  Perwurethral glands 17t
Orchidectomy 176 Phosphatase 177
Orchitis (257)  Phosphatase, acid 96
Osgan extracts 13,16, 149  Phosphatase, alkaling 163
Organ preparations 13,149 Phosphorus anabolism 53
Osteoarthnts 207 Phosphorylation 7
Osteogenesis 92 Phosphorylation theory 66, 186
Osteomalacia 02,207 Pigment hormone 76,86
Osteoporosis 53,92,183,189,207,  Pmeal 188

(258)  Pitustary 12, 76, 78, 97, 113, 201
Qrosclerosis 183 Pirmtary adenoma 86, 171
Ovary, atrophy of 84 Piturtary, anteror lobe atrophy 201
Ovary, dysfunction of 180  Pimtary, anterior lobe basophl cells
Ovary, hormones 33 28
Ovary, hypofunction 121, 126, 158 Prtutary, anterior lobe lyophilized

6%

Ovary, inhibrtion of function St
Ovary, tumour, endroctine-actsve 28,86
33,121,122

Ovulation
141, (258)

Ovulation, bleeding at

Ovnlation, habitually late 145, 147
Ovulation, inlibition of 32
Ovum, death of 32, 157
Ovum, fernlization 34
Qvum, migration of 32

31, 34, 148

Ovum, nidation
Qvum, readiness for timplantation 147
11-0xy corticords, excretion of 90, 204
11-Oxycorticosterards 66, 68, 89, 90,

204, 209

Oxytorm 30, 35. 76, 157
Qzaena (258)
102

Parathyrords

tissue
Pitwitary, basophid adenoma 189
Prtuntary, dysfanctron 191
Pituttary, hormone production 81

Prtuitary, hormone synthests 78
DPituitery, hyperfunction 188
Pituttary, hypertrophy 98
Pstuitary, hypofunction 126, 170
Pitustary, insufficiency 202, 206
Prturtary, necrosis 201
Piturtary, tumour 189
Placenta 18, 35, 78, 154, 157
Placental fragments 142
Prneumonta 206
Poliomyehitis 207
Polyglobula 71, 189

Polymenorshoea 135, 145, 160, (259)



Polymenorrhoea, retardation of

penods 135, (259)
Polyuna 92
Postmaturity of foetus 157
Potassium 1,18
Potassum depletion 210
Potascium excretion 208
Potency 52,166,210
Preclimactene 33,163
Prechimactene, nigns of 149, 160
Preguancy 35,126,154
Pregnancy, dermatoses 1 156
Pregnaney, distusbances of 28
Pregnancy, cczema 156
Pregnancy, diagnoss of 126
Pregnancy, hypotension n 157
Pregnancy, reactions 86
Pregnancy, test 128
Pregnancy, tosicoses 156
Pregnancy, urne 17,78, 81
Pregnancy, vomitng of 156, (271}
Preguandiol 23,27, 38
Pregnandiol excretion 28,38
Pregnemaclone 26, 21, 29
Premenstrual symptoms 160
Prematunity 158, 183, 206

Prematunty, rearng of wfants 198,
(259)

Prostate, hypertrophv 40, 172, {260}
Prostate, secretion, study by Papaui-

colaou’s technique 173
Protective amenorrhoea 129
Protein depletion 182
Proten metabohsm 22
Proteobormone 13,17, 76
Praritus 185, (261)
Prontus vulvae 180
Psendohermaphroditizm 63, 188
Pseudomenstruation 146
Psonaas 197, 203, (261)
Psoriasis, cause of 197

Proriane arthropathy 197, 205, {261)

Psychopathy 207
Psychoss 207, (262}
Paberty 52, 80, 82, 102, 188
Paberty, precocions 188
Purpura, thrombopenic 206
Pyometra 142, (262)
Pyorthoea alveolans (paradentosis)
(263)
Rabbit umt 28
Radiauon 192
Radiation sickness 192, (263}
Radio-1odime test 224
Rat ot 13, 62
Raynaud's syndrome 78

Progesterone 18, 24, 27, 28, 32,55,  Reaction state, parasympatheue 81
72,80,102  Recalafication 161,174

Prolactin 37,76,71,80  Redox substances 0
Prohferation phase 16, 33, 104, 113,  Regresuion, age of 39, 30, 164
127 Rejusenation 149

Proliferation phase, drvelopment of  Renal disease (263)
103,152 Remn 69

Propionic aad 41 Reparr test 8%
Prostate 40,171 Readual nnne 173
Prostate, adenoma of 40,173 Retmui, central 206
Prostate, carcinoma of 112,113,174,  Retiutis, diabenic (263)
(260)  Retimtis, pigmentosa 206

Prostate, of, h Retrobulbar neurius 206
therapy 174 Retropoanon of the uterus 127



205,
(263)
Rheumatism, cheonic artieular—see

Rheumatoid arthritis
Rheumatoid arthritis

Rbeumatism, acute articular

9, 205, (265

Rosacea 197, (265)
Rowacea conjunctrvitis 197
Rasaces keratitis 197, (265)
Salpingrtis, chronse 145, (265)
Salt metabohsm 7,18
Salt retention 210
Sarcordosss 207
Scalds 192
Scarlet fever 191
Selentis 206
Sclerodermia 189, 206

Secretory phase

27, 31, 33, 84
Semipal vesicle test 48

Semtinal vesicles 40
Seminal vesicles. wegth of 103
Septicaemia 207
Sertol cells 41
Serum gonadotropm 18, 81
Serum sickness 205

Sex characters, secondary 33, 52, 80,

81
Sex glands, accessory 65
Sex hormones "
Sex hormones, contrelling 80
Sex hormones, female 14

Sex hormones, female, heterologoue
effect 39

Sex hormones, femate, physological
effect 12

Sex hormotes, female, synergistic
effect

Sex hormones, male 13, 41

Sex hormanes, male, extragenstal
effect 51, 53

Sex bormones, male, gemtal effect
34,52

Sex hormones, male, heterologous
effect 5t

Sex hormones, male, in women 41

Sex hormones, male, mantenance

dose of 53
Sex hormones, vascular effect 18
Sex organs, atrophy 9, 52
Sexuaf eyele, male 51
Sexual maturity 33
Sexual neurasthenta 169
Sheeban's disease 201
Shack, anaphylactic 97
Shock, hyperglycaermic 260
Shack, postoperative (256)
Shock, surgieal 198
Sunmonds’s disease or cachexia 198,

201, 216, (265)
Skin diseases 54, 180, 197
Somatotropn 77
Spasms 81
Sperm count 108
Spetreatagenests 84, 167, 199
Spermatogram 167
Spiral vessels 3t
Sprue 7t
Status asthmaticus 205
Stenocardta — see Angina pectons
i, 18

Sterane
Stenlity, 1 men
Stertlity, 1@ wormen

167, 199, {267)
145, 199, 200,

(266)

Stenihity, 18 wonten, with apovulatory

eyele (267)
Sterhty, 1o women, with shostened

secretory phase 200. (267)

Sterines )5

13 7o

Sterosd bormones
Sterord horpones, apeesficnty of 39, 41
Sterords 13
Stexosds, androgenons 5
Sterords, basic formuta 15
STH (somatatrople hormone) 17

45



Sugmata, vagorome 2t
Stress 66
Striae 189, 269
Substitution dosage 34

Substitution therapy, permanent 110
Suiphune acd 15

Satphyded gystem 96
Survival test 55
Systemic mabgnant disease 206
Tachycardia 84
Testis, biopsy of 168
Testis, descent of 51, 170
Testis, usatarency of 50
Tesus, umour 63
Testosterene: 41, 43, 92,203, 104
Testosterone oenanthate 4%
Testosterone proplonate 44, 41, 103
Theea cells 34, 80
Theelol 21
Thinness 198, (268)
Thorn test 91
Thrombangitis abhiterans 207

Thrombosis, grevention of pastogers-
tive as
Thylakentrin kid
Thyroglobaln 101
Thyrosd, adenorarcioms 214
Thyrowd, assessment of function 213,

{269
Thyrowd, atrophy 9%
Thyrod, ealiord 99, 301
Thyrod, fotlcle 98
Thyroud, hormone 97, 360
Thyroid, hypesfunction 9, 148
Thyroid, hypofunction 126, 149, 215
Thyrord, todine content i09, 213
Thyrowd, :odine metabolsom 212
Thyroid, 10dime storage 100
Thyrowd, tumoor 21
Thyrowd, tumour, malignant 234,

69

Thyrordettormy 99, 182
Thyrotoscosis 101, 214
Thyrotropin kg
Thysoune 2, 100, 101, 213, 119

Thyroxiae, resistaace to
Turedness, mental and phycal, slgn!
of 164

Tissue hormones, aglandotar 12
Foad test 86, 15%
Transplantation 13, 10t
Trensplants 13
Trangle, tropic, of efects 82
Tnelmoss 206
Trichomonads 13
Trophoblast 35
TSH {thyrord stumulating hormone} 17
TTH (shyrotsopse bormone} 71

Tube, Fallopran — see Falloptan tube
Tuberculoars 97, 129, 158, 191, 192,

207, 270}
Tumeurs, endocnne-active 160
Typhoid fever 191
Ulser, gastoe and duodenal 83 180,

196, 207, (269)
Uleer, gastnic and duodenal, recur-

rence 181
Uleer, genesis of 18
Wleer, leg 178, (232)
Uheer, preforaton 219
Urate formation 217
Vrie aard/ereatinine quotient 92
Unne, residual 113
Urtieania 205
USP corticotropin omt 20
Uterune bleeding, schema 132, 133,

138, 139
Uterme mertia 157, (239)
Uterus, anfeflexson of 127,130
Uteras, cagcwooma of 53, 142, 163

Uterus, fibrowds 134, 146, 142,160
Utesus, museulatore, sedation of 151

a0



205,
(263)
Rheumatism, chrome articular—see

Rhevmatod arthntis
Rheumatoid arthritis

BRheumatism, acute artcular

70, 205, (264)

Rosacea 197, (265)
Rosacea conjunctivitia 197
Rosacea keratrtis 197, (265)
Salpingatss, chrome 145, (265)
Salt metaboltsm 71,74
Salt retention 210
Barcordeas 207
Scalds 192
Searlet fever 191
Sclerttrs 206
Sclerodermia 180, 206
Secretory phase 27,31, 33, 81
Serminal vestele test 48
Senunal vesicles 40
Seminal vesicles, wergth of 103
Septicaeria 207
Sectoh cells 41
Serum gonadotropin 78, 81
Serum ssckness 2035
Sex characters, secondary 33, 52, 80,
a1
Sex glands, accessory 65
Sex hormenes 14
Sex hormanes, controlling 80
Sex hormones, female 14
Sex hormones, female. heterologous
effect 39
Sex hormones, female, phyaiological
effect 32
Sex hormones, female, synergistic
effect 0
1141

Sex hormones, male
Sex hormones, male, extragemial
effect 51,83

Sex hormones, male, genital effeet
51,52

326

Sex hormones, male, heterologous
effect 5t
Sex hormones, male, in women 41
Sex hormones, male, maintenance
dose of 53
Sex hormones, vascular effect 178
Sex organs, atrophy 39,52
Sexual cyele, male 51
Sexual maturity 3

Sexual neurasthenia 169
Sheehan's disease 201
Shock, anaphylactic 91
Shock, hyperglycaemc 20
Shock, postoperative (256)
Shock, sargical 198
Simmonds's disease or cachevia 198,

201, 216, (265)

Skin diseases 54, 180, 197

Somatotropin ka
Spasms 8t
Sperm count 168
Spermatogenesis 31, 167, 199
Spermatogram 167
Spiral vessels 34
Sproe 4

205

Status asthmaticus
Stenocardia — see Angina pecions
14, 18
167, 199, (267)
145, 199, 200,
(260)
Sterihity, 1 women, with anovalatery
cycle (267)
Sterihity, m women, with shiortentd
secretory phase 200, (267)
Sterines 15
Steroid hormones 13,76
Sterotd hormones, specificaty of 30, 41

Sterane
Stenlity, 1n men
Stenility, 1n women

Steroids 13
Steroids, androgenous 35
Steronts, bams formuls 15

STII (somatotropluc hormone) 77
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Uterus, polyp 140, 142
Uvertis 206
Vagina, Irological cleansing of 39, 143
Vagmnal atresta {270)
Yaginal epithelum, gy cogen deple-
tion 141
Vaginal epithehum, glycogen disap-
pearance a3, 143

Vaginal eprthehom, ghycogen forma-

tion 30, 39

Vagmal epithelum, vestrogente reac-
tion 128
Vagunal eprthelnam, stage of desqua-
mation 27
Vagmal hypoplasia 270
Vagmnal reaction 130
Yaginal secretion 3¢
Vagimtis 143
Vagmutis, sentle atroplic 144, (271)
Vascular disease 178
Vas deferens 40
Vasolabibty 81
Vasomotor rlunitis 205
76

Vasopressm

Vegetative dystonaa 195, (271}

essels, ligation of 161
irihsm 3
Virilization 54,72
Virltzation, spontaneous 162

Vatamm € 70, 99, 190, 196, 198, 208
Vitamin € depletion 208

Vitamin € test 89
Vitamm E 50

"stamin metabobsm n
Vomting of pregnancy 157,193

Valvo-yagmibs, gonococeal n chuldren
144, (272}

Water balance 63, 64, 66, 68, 71, 74,
m, a7

Water retention 74, 93, 141, 210
Witches' nulk 32
Worm test 15t
Wound healing 95

Wound healing, disturbances of 183

Wound heahng, promotion of  (272)
Wound healing, process 207
Wounds, soft-part 219
X-raxs, talerance to 163, 102
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