


The Symposium
on

THYRO - GONAD - ADRENAL - PITUITARY
RELATIONSHIPS

//\
\\\\ 1)

National Institute of Sciences of India
New Delhi
Price Rupees Ten and Sixty-cwo Naye Paise



Council of the National Insti of Sci of India

Dresident
Prof § K Mitry, D S¢, TR S, Caletta

Vice-Presidents :

Prof K Banerjee, D Sc, Calilta

Dr D M Bose, MA , PhD, Caleutta

Dr B P Pal,MSc,PhD, FLS EBS, Delln.
Prof P PZ\HJQ.DSC Cuttadk.

Prof N R Sen, D Sc, Caleutts

Treasurer *
Prof Ram Behan, M A, PhD, Sc D, Delfit

Forergn Secretary 3
Dr B Maukerpt, D S, Lucknou

Secretanes ¢

Shr1 S Basu, M Sc, Dellu
Prof P Maheshwan, D Sc, Dells

Editor of Publications
Prof R C Majumdar, Dr Phil Nat, Dellu

Members of Counal -

De K N Bageht, BS¢,MB,DTM,FRIC, Calauta
Dr U P Basu, D Sc, Calautta
Dr K R Diat, Ph D, Bambay
Prof C § Ghosh, MSc, S M (MIT), Mcmi ATEE, Roorkee
Prof § Ghosh, D Sc, Allahabad
Prof P S Gill, MS,PhD,FAPS , Ahgarh
Prof B C Guoha, D Sc, Caletta
Dr A C Josts, D Sc, Chandigarh
Prof D § Kothari, M Sc,Ph D, Delly
Dr B C Kundu, PhD,FLS, Bma{kpon
Yrof R P Mura, D Sc, Delln
Dr M A Moghe, MSc Ph D, Nagpur
Prof B N Prasad, Dr s Sc, Ph D, allahabal
Dr Atma Ram, D Sc,FSG T, Calata
Dr M § Randhawa, D Sc, ICs + Delln
DrjcC Ray. MD, Cnlcuna
o

B.fn SN

AU Gy As DUy d By LAKE Past
Prof P C Mahalinobis, M A , B Sc, }‘RS Culentta Prestdents
Dr A C UkLMB,ECCP,FSMF,EAS, Caleutta ) {ex-offiao)

1 1960



Bulletin
of the

National Institute of Sciences of India
No. 17, March, 1960

Proceedings
of
The Symposium
on

THYRO-GONAD-ADRENAL-PITUITARY RELATIONSHIPS

held at New Delhi
on October 2, 3, 4, 1959

National Institute of Sciences of India
New Delhi






PREFACE

On the d of the C for org of Symposia the
Counal of the Natuonal Institute of Sciences of India_at thewr meeting 1 May, 1959
deaded to organsse 1 on  Thyro-gonad adrenal-pitustary refationshups

P
at New Delhi on October 3, 3 and 4 1959

A Steerimg Commtree consisting of the followmg members was formed accor=
dmgly —

Dr B Mukerp Luckr n (Convenor)
Dr V R Khanolkar Borbay

Dr § Mitra Calaut:

Dr B B Dixit New Dells

Dr A B har Lucknon

Dr P Bhattacharya Izatragar

The Steermg Committee secured the co-operation and help of those workmyg 1n the
held m different mstatunions both m this country and abroad As 2 result, abstracts of
27 p:gcu were recerved three of which were from abroad It has however, not been
possible to nclade all of them 11 the Bulletn as only 18 full papers were recetved from
the authors for publication

The Symposium was maugurated by Dr K N Bagclu 1n the absence of Prof

and to those who helped the Institute to make this Symposiam a success

Eniron
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OPENING REMARKS
by B Mukerp

the nervous and the endocrine systems

The role of nervous system m homeostasis has been the theme of brisk study and
rescarch since the beginning of the present century when Sherington’s magnum opus
on this subject was published As 2 result neuronal interrelanonshups and the funcion
of the vartous integrative portions of the central nervous system have been clanfied A
fundamental concept of hormonal mterrelatonshps, however, and their integrative
relationships with the “milien intenieur” has becn slower n evolving, most of the
progress having been made only m the past two or three decades

B LR o .

latter erther through this medium or through nervous pathways

As 2 regulator of endoermne activity, the anterior Jobe of the pitutary oceupies an
outstandmg position It stunulates the adrenal cortex {ACTH and perhaps growth
hormone, ‘adrenal weight factor’), the pancreas (diabetogenic hormone), the thyrord
{thyrotrophuc hormone) and the gonads (FSH, LH and LTH) In thas manner 1t part~
apates m atmost all aspects of bodily functions

‘Thus, under the mfluence of ACTH and possibly growth hormone, theadrenal cortex
5 lated to Producc gl ds, perhaps 1 ds and certam sex
X p ly the and The ds influence carbohydrate metabol
electrolyte metabolism, blood pressure, smooth muscle contraction, thymus and other
lymphatic structures Theoretcally some of the adrenocortical androgens should be
able to maintam che male accessory genutal organs in castrated amimals but 1 practice
:_hxs Fosj_\b:hty h|2: not been saus(ecmnl\y realised This 1s but one of the many unsolved

v I I S A S I

quite understood

The th phic hormone (b phun or TSH) acts on the basal metabohic
rate, growth, differentiation and metabolism via the thyroxd hormone (thyroxine) whose
production 1t sitmulates The thyroid and the adrena{‘corlex have a close partmership
perhaps to mamtamn the cellular energetics at the opnmum level The thyrosd hormone
alsa has profound wfipence on prutacy-ganad mechanems w seyeral wayer dinetnons
(1) nmed release of 'SH and LH (2) pentpheral passage of gonadotropluns to the gonads




i B MUKFRJI  OPFNING REMARKS

1) physiology of the gonads with especial reference to folhienlar maturation and estrogen-
ccretion by the ovary, and spermatogenests and androgen secretion by the tesus (4)
hysiology of the accessory sexual organs and P.ll'tltlll’ld)' their sensinvaty to homo-

L1 I, O I I | L Y S o e A L N 1

The intricate and closely articulated nature of Ennad-pltulmry mechanisms can be
hest appreciated by a casual of the 1 10ns during the
s P S A o

Teow 1 o rern L a

FSH and LH pr?ducnon In addition, they sm:\uhtc luceotrophin (prolacun) and
. mmenm il canactnrana  tho famasenn £y " N

mammary gland

R I B ' ‘luteal phase” changes
f - Ilahc and miubit FSH
tetone. £ the femal 1 cycle perh
r recurrence of the female sexual cycle perhaps may be expl
The regular 11 of FSH with 2 resultant increased formation gf csr::é’e;‘x’:igcbﬂt’t}:

die productsos
;Prfr:‘;m 1oiubir FSH and LH formauon to a pomt where the ovary fails to form sufficent

estragens 1D mAntatn thus infubation so that FSF and LH production again rises, and the
process 18 remtiated

[P K N |

animal eXPETILICIL Bliuuiau iy WAL We Organim, ded
e 30 yeis 30, responder
.SO 0 ¥ B2 Zarer toridely difforent sumult such as wfections, Intoxseations,

r fangueor x-irradiation, Fachof these stressor

A . ny cases clly o;‘poscd The common
P - -organ 12 of ‘biologye ’
od m less of BiC stress”, The
. - P of the nature of the
. - gmmatt TImpositon of the speafic
ceapgtil s :
yro\oun\cag‘s““m. acnve p1 YD nespeatic stregg’,

actions

’
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"The prefactory nonspeatfic adaptve reaction the so-called ‘alarm reaction’ which
charactenizes body’s response 15 n the nature of a call to arms of the organism’s defences
Detarled studies indicated that this was merely the mitial phase of development of a more
© X USRI B I S} a gL L ——— 3w -1 "-alzrmmac-

! “m \Vhlch

. . ced adapta

non s lost Thus continued stress after adaptation leads to the ‘stage of resistance” At this

time murement to the evocative stressor ncreases but resistance to other damaging

agents diminishes When adaptation fals the ‘stage of exhaustion’ ensues with neutrali-
zatton of all defence mechanisms and eventual death

Thestressor such astrauma mfectionorburn acting on the targets evokes a strmulas
whch exates the anterior putuitary to produce ACTH under certam arcumstances
3t may also cause 2 discharge of TSH growth hormone or even gonadotrophms  The
mature of this first meduator between the directly imjured organ and the antenor pibui-
tary 15 as yet unk Cort ph lates the adrenal cortex to produce pre-
1 o PPOCR DAk B AR -
v ' [l
« ( 1 - 1
reactions 1n the target organs  such as bolism and  aug; of granul,
formaton and of allergic respon rimanly 1 the tssue Part of
thus action 15 undoubtedly not mediated through the adrenal cortex but this direct
effect sensitizes the connective tissue elements to the essenttally stmular actions of the mine-
ralo-corticotds Inother words there 15 a peripheral synergism between growth hormone
and mmneralocorticords However, by itself growth hormone cannot mamntam the adrenal
cortex m a fu 1 scate hence 1ts phic effect 15 dependent on the simul-
tancous avatlabiity of ACTH It may be mentioned m passmg that growth hormone
has been considered by some to be associated wath the so-called adrenal werght factor
The 1 ds and the gluc ds have many opposmg effects
D and mmbal 1 ether the prod o the activity of these corucads
result 1n derangements of the normal adaptative mechansm amd may resalt m the
production of certamn maladics considered to be essentially discases of adaptauon
e v ' -

to stress Among these particular attention has been given to dictary protein which
appears to merease the production and/or activity of growth hormone and to sodium

which the effect of \! ds on certam target organs  especully
the udney
Bee b 3 e Clagn 41 1

' - M
\ '

bolic derangements which abnormally alter the sensitrvity of the targetorgans to growth

hormone ACTH or corticords and () although the pitutary adrenal system plays a

promuncnt role m stress syndrome other organs which particapate 1n the latter such as
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the nervous system, Iiver or hudney, may also respond abnormally and become the
cause of disease dunng adaptation to stress

Iwould like to emphasize here that vigorous and concerted research on thyro-gonad
adrenal-prturtary mechansms mighe hclg to solve one of our grave national problems
1t P IR & e ) - . 1 r ' P -

LELALLA WHCLL LONL WOouId OLCLWISE BaVe eXisied, PngHJHLILS 114VC DELIL 34VEd L
would have ternunated, diseases have been ‘thwarted which would hae
proved fatal and finally the span of hLfe has been sgmficantly extended
In most respects the impact of endocrine rescarch upon man’s Ife  has been smiar
to that provided by other areas of biological study, all of which taken toﬁedxcr har
m a relatvely short ume had a profound effect on world population If this rend

opulation crease 15 not checked, a senous situation resulng from food shortage
gound to arise 1 not too dustant futare The only cffectn e manner by which a balane:
betw een food availability and population mcrease can be mamtamed 1s by evolving some
method of controlling human l}c)mhr) This does not appear to be an mpossible tak
1f the endocrine mterrelations are beeter understood and some method adopted through
which the extremely delicate mechamsm of ferulisanon of the ovum by spermatozos
can ‘bc :‘Ill'l('kt'd at s?_n'\'c‘vl‘xlncrablc pomnt é study of sex gland cndncrm?lagylaljmfn“

ties of human fertility control and can adopt physiologic or pharmacologtc means
control 1t at will when necessary

Lastly Iwouldliketo elaborate a little more on the fact thatthe nervous and endoco¢
systems are mtegrated structurally and finetionally m varous ways and 1 variovs

which are elaborated and secreted by the neuroendocrine system, are mentbers of a unttaty

il actvators and mhit that extubit a phenomenal spectrutt
of mdvidual effects and lated activities In the performance of its ubiquitoss
metabolic task, the neuroendocrine system, 15 mterlocked functionally wath the vasculﬁ\f
system The vascular system supplies the nevroendocrine system with the raw materils

required for synthesis of its internal anditserve dentally asthe bcdy-md‘
distnbution agency of the mamfold hormones which it produces and secretes
- - ' . IR 1 ol enothe

preapitate functional or organic pathology of clinical consequence  However, very Listie
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has been discovered as yet about the psychobiologic mechantsms and pathways
through which environmental stress espectallythatof a sociocultural nature, 15 percaved,
s e et I I MR e

Mensteual disorders of psychogeme ongin
3) Exopthalmic gocer

4) Obesity

i Cushing  hyperadrenocorticahism

1; Hypogonadism m both sexes

Psychoses of schizophrenic and epileptoid types
Hypertension

Duabetes of pancreatic pitwrtary and adeenocortical ongin
Hypo and hyperpigmentation

10) Prtwtary dwatfism and acromegaly

11) Cancer of vanous endocrine glands or thar target argans like.

ag Ovanan and testicular tumors

B} Adrenal carcmoma with vinlsm m female
¢} Piwtary and thyrord cancer

d) Breast and prostatic cancer

Tewill thus be reabised §h11 the field of neuroendocrnology 1s gawning in strength and
Lo e T v ¥ e

national welfare
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THE NATURE OF INFLUENCE OF THE THYROID ON GONAD
PITUITARY MECHANISMS

by Amrva B Kar
Central Drug Researcls Institute, Lucknow

Hypo-or hy dism nduced by phar 1 means provoked vanous
ypes of altcrauom m gonadal physnology Thus, Pcrslst:nt thmurcu adnumstrsuon t©
4 e e - r
[T IS . ; N R
. LRY] v . "
¥ v R - .
' e VN e s .
. W . . . .
‘ : H ' | -

weight, the cholmeml concentration of the testis too x:gxsmed a significant nise The
latter tended to s:gmfy that Lhe rate ofgcn:su of andmgm fmm cholesterol was reduced

treatment whereas, 1t may be recalled that 91 6 per cent of the animals not mnjected with
ER v L s Vet a1

e o 1 L R - .
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To returmn to gonad-pl‘fulsary system, the existence of a reciprocal relationdyp
. ——— Ay 10 DR, PUSPRPON |

o olia shamvatennh e

L. e o T L ee mcnend ]

to sensitize the adrenal cortex to endogenous ACTH released through the agency otue
thyroid hormone (S N Roy, and Kar, 1958)
- . TUoem o dmem L0 ool ta et Adants e eharmacolont

. 19
The histological Kxctur: of the testis of the hormone treated rats Was 1n no way ditkr
1

ent from that of the controls, spermatog; continued and the Leydig eell
did not show any ewvident atrophic changes

In contrast to the testis, ' o ce a1 e T avarnad interesting
cffects on the accessory genit was

reduced sigmficantly after T . gard

to the absolute weight but the decrease n relative wesght was not sigruficantly ditierest

from that of the controls although the trend of change was simular to that n the TIT group

However, TIT exerted more drastic effects on the SV than 'T' and this was evident front
: h T e

Lo ~ooane

of the SV of TIT treated asumals revealed that the villi-like folds of this organ appeaics



o a,
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chmbelcsx Ity thcmorphogmcuc Mure o fSticy Ly dungcs wbmcver
they OCCuryy, Were limd.zmcnm.’]y NLTI TPo- o b}pcm&yrozdxsm faep
Uguesteq thap R0, Sty 5 larp| fy dcpendcnr on Pliaf 0 g,
the IE-vel of hyrong horm,

COviry v an o, f
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6 A B KAR INFLUENCE OF TIIYROID ON GONAD PITUITARY MECHANISMS

Studies on mfluence of TIT on androgen action led us to explorc whether the thyrod
hormones had any comparable effect on gonadotrophns at the penphery (Kar et of
1954} Accordmgly, prepuberal female rats were mjected with PMS gonadotrophm
twice daity for 10 days  Another group recerved thyroxine daily i addition to gonado-
trophic hormone at the same dose and for the same period It was noticed that th- ovanun
weight was significantly merease ! 7= ' ! * o
1n combmation with thyroune
of the ovan was signtficantly lo -

Sinularly, the utenme weight was stimulated 1n gonadotrophm and gonadotrophun plus
thyroxme groups and there was virtaally no (ﬁffcrcncc between them 1n this respect.
Cholesterol concentration of the ovary declined sigmificantly afier gonadotrophmn ad
nunistration but the difference berween the two gonadotrophin groups was msig
Histological examumation of the ovary of control animals presented a typical nfancle
preture wath nvo?rtcs and mmmature follicles 1 various stages of growth and atress
The begimnmg of antrum formation was scen m only occastonal follicles Thea!
- - £ ' - . “ibrocellulir
shin treated
formaton
$ were rar¢
i) n ot

Apart from these there was hypertrophy of the interstial epitheloid elements bue the
snterstioum as a whole was considerably oblitcrated owing to the enlargement of the
follicles and bulky lutemization The entire organ was highly vasculanized The gros
Tustologic arpc.\r:\ncc of the ovary of GTH plus thyrowanc treated rats was also mdicative
of 4 stmulatory response However certum detatls were notewortly Thus healty
mature follicles "and corpora lutea were common as i gonadotrophin treated animal

These tindings suggested that thyroxine tended to reduce some of the untoward
conscquences of excesstve and precocious exatatton of the mmature ovary by gonado-
trophic hormone Thus the tendency of gonadotrophn to sumulate all of the available
normal follicles to maturity srrespective of thetr extent of differentiation (and thereby
leadmg to artresta hemmorhage and cyst formation) was curbed by thyroxane  However
this effect of thyroxine was not dirccted agamst the normal Physlo?’oglc action of gomdo-
trophin on the ovary as follicular 1 1 and evokation ©
cmfocrm: activity_as shown by uterme changes were consistently observed Only
the pathological effects of untimely and excessive ovartan stmulinon by gumdotroiphlc
hormone were nmummuzed It was posstble that thyroxine exther acted at the level of the
ovary and caused slower utilization of gonadotrophm or more libely thyroumne pef
mtted the sojourn of only physiologic amounts of gonadotrophm from cicculation t©
gonads and the excess was macavated maybe by stmulation of anti-hormone formation

' -
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tantiated by further studies 1t will be an important perspheral mechanism m the mam-
tenance of gonad-pitmtary h Inadentally, we are also ‘r' g the ‘yossx-
bility of thyrerd paruapation mn the mech sponsible for the of anu-
1, 3 hod
0

r ant-h

P!
chmnfg to the reaprocal influence of sex hormones on the thyrod mention may
be made of one of our studies concerned with the effect of TP on thyrosd 1s m doses
known to evoke a differential response i the tests It 1s now a commonplace that low
1 f N N T S T S a0

R

culanity was conspicuous and even some engorgement of the vessels was noticeable

L LY YO T T t.aa '

In order to determme v

a sumulation of premcary

thelow dose of TP plus
e I

W

- e AT oo

] . = ) s . . LI
devord of vacuoles The vasculanty of the organ was poor In the T plus TP reeated

S. N Roy et af, 1956)

We also examined the tests of these ammals and obtamed mteresting mformations
(Royetal, 1955) Thus T alone caused a loss of testis wesght and hustological mndications
PSR o R ] . s [EUNSRSDE LSRN U b,
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rarcly beyond the primary spermatocytestage and there was profound disorganizationand
lough of the fesous el The adverse effects, therefore, seemed
v .- B I ST SO i -1m t - T 1. -

but not i a stsudally manner; the histological app « too was niormil
Cholesterol concentration was similar as in the controls

These facts suggested that (1) the low dose of TP stimulated the thyroid through
F Y o 1. e o P

o

RS DORCTRE PURAE (RO DUy SRR SROK IR T l;,md' Tperst tended
? to nuske the conde

. . 1sed both TSH and
gonadotrophn output of the prtuitary as shown by the sumulation of bath the thyrod
and the testis However, depression of TSH production by T did not dampen the calEI-
aty of TP to exarte prtustary gonadotropnn release. Even ‘T wath all ats imermsic abllty
to suppress prtuitary gonadotrophin acuvity was evidently meffective ag; hpower-
ful sumulus provided by TP for outpouring of prawtary gonadotrophun. In other words,
these studies indicated that at the primary chc at least the differential action of the two
doses of TP on dotrophm output was mdependent of thei mfl on TSH release.
In the panoroma of endocre mt:r-rclzuonshl‘ps which we are prvileged to witness

1 this symp the thyro-gonad-p occupy an ding post-
tion 'I"hc ‘trucj nat:m: of relanonship ‘bctw‘cn\ ‘l_}Acsc t.hrcc,cndocnnc glands is Y‘,f tob;

) UADUK R SWRNGNE M2
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EFFECT OF MILD HYPERTHYROIDISM ON THE REPRODUCTIVE
PERFORMANCE IN MALE AND FEMALE RATS UNDER CLIMATIC
STRESS (HEAT)

by D N Mutuck

Anunal Nutrition Divsston, Indian Vetennary Research Institute, Izatigar, U P

ABSTRACT

The results obtamed t the present experiment indicate that summer months depress sexual perfor
mance or fertlity m adult male and female rats

There was a sigmficant difference i the weight of the testis and the diameter of the follicles of e
mn summer and winter months Injections of different doses of thyrovine solutions have considerable
positive effect n the actvity of the testes s studied by the weight and the histological appeatance

In female rats at hugher atmospheric temperature the decrease i the number of estrous cycks i
their longer duration and sncrease in the gestation pentod were recorded

These conditions can be improved by supplemenung crtical amount of thyroprotem 1 the

Considenng the lower reproductive efficiency of the ammalsin the tropscs, the present
mvestigation was started fiest to study the effect of natural fluctuation of the atmosphent
conditrons with the activity of the reproductive capacity of the male and female rats and
their reactions with the thyroidal supplement during thermal stress

EXPERIMENTAL

Erght malenormal adule rats of the Institute stock of known performance were Ralled
when they attamed age of 180 days in winter months when the atmosphenc temperatur¢
was 60°F In summer months (atmospheric temperature, 100°F) 48 male rats of
same stram and about 160-165 days old were divided mto 6 groups One group ¥
fed with Insttute stock diet which was served as control The other five groups wert
supplemented by o1 per cent thiouraail (BDH) and simultancously different doses o
thyroxme solutron (BDH) ranging from 3 to 7 sgm per 100 gm of live waight wert
wmyected daily for 15 days The dose of thyroxne solution to be myccted was caloulate
from the daily body weight of the ammals  Food and water were prowded of
The testcs of all the groups in summer and winter months were removed and weighed
1n a chemical balance corrected up to tenth of a nulligeam They were fixed m s
solution and paraffin cut sections were examued lustollogically after stanmg ™
hematoxylm and ecosin

The stanstical analysis of the data has been made according to the methods gve
by Snedecor {1946)

Twelve adult female albmo rats of the Institute stram were fed with stock dict
wmter months when the room temperature was 60°F Similarly, 24 rats were fed 0%
stock diet in summer months when the room temperature was go°F Vagm:\l smeats
were taken darly’m both these groups dunng a period of 4 weeks The selected rats have
Iitered at least once

In the summer experiment, after 4 weeks the ammals were divided mto tw0
groups, one of which has continued on the stock diet and the other fed wath the stock
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The cffect of the different doses of thyroxine on the dumeter of the follcls
subjected for their sigmificance test by analyss of vamance It was found that sze df
sigmficantly at 1 per cent level between the different doses of thyroxme

The average number of oestrous cyeles and the dursnon of each cyde m
expenmental group are presented m Table 2 The mean differences between the v
for the summer and winter groups and between the thyroproterm treated and uner
groups and untreated groups m summer are highly sigmficant accordmg to Fisher'
test

Tantx 2

Stowng tl e reroducti ¢ performance of the rate

d

Room Temperature 66°F 90°F 90

Treated with 002 %

Number of ammals 12 12 L.
Average number of cycles 87+034 Griros 79
Interval of cach cycle days 4501034 496kost 430
Gestation penied, days 196131  230%41 2094
Successful mating, percent 72 K
Average number of young/flitter Botrgr 76xroy 77
Average weght of young $10§ 45k04 494

Discusston

The expermments, reported here, demonstrate rather clearly that higher atmosp

p s p d nfl m the rep ve performances 1 male
The level of mjected thyroxine also mfluences the development and tmprovement ¢
sex organs according ta the activity of the testes as judged by therr size and Tustology )
Dempsey and Astwood (1943) and Mullick (1959) showed 2 decrease m the ¢
xme secretion rate at higher temperature 1n rats  Presumbly, this 1s one of theho
t{xcrmlc mechamsms that permits the animal to compensate for heat strcs: The :Em

. - - e 1 v than et

than good to 1mprove the condiuon of the ammals, but the usc of ‘Physmloglcﬂl
may turn out to be beneficial rather than mjurions to the health of the ammals
physiological dose should be worked out before actually any apphicanon i th
therapy starts

The mechanisms whereby the thyrosd influences sexual function have not bczj

gonadotropic hormone content of the pitmtary as a resultof the thyrotdectomy h1s
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SUITABILITY OF I'¥ (RADIO-IODINE) IN EVALUATION OF THYR
FUNCTION IN THYROID-PITUITARY-GONAD INTER-RELATION!
by S R Muxnerjer, Amtra Basy, Parimat Kanti Crowbnvry & Bijov R
Department of Lxpernmental Medical Stences
and
M K Cuurrrl, Aswint Muknzrger & C. L Mugucajes
Deparments of Medane and Midufery,
Tustitute of Post-Graduste Medieal Education & Research, Calentr

AvstRACT
Dy 1™ uptake w the Thyrod glnd  pescentage excrenon of 13 m Unme and
bound lodine (F'BI4*%} i blood (ind; hyroxine or such comp 4} have all been quant
meawred .

o T S U

Smee the miroducnon of radio-odme (11#) the funcnon of thyroud glan
roleof T S H (thyrotraphic hormone of antenor piturtary), and nfluence of che
mtetferring with the action of T S H on synthesis of thyroune, have been suby
re-investiganon 1n vanons laboratories (Herez et of , 1938, Harmilion, 1938, Hertz,

Alrcady, a volununous ticerature (Freyers 1956, Ansell et al , 1953, Storaash,
Myant and Pochin 1949 Berson ¢f af, 1952, Myant, 1952, McConshey and €
1956, Pochin =~ ~ ¢ M w14 Facel wd 2€daman mner Howatd
1958, Shehne or sui
of different | ' .o on of 1
gland These parameters are directed mamly to assess ?) the rate of nﬁ-mkc of
1odime by the gland (2 houts to 48 hours) {2) the rate of releasc of 11 labelled d
hormone, .mg (3) rate of clearance of P¥ from thyroid glind

> 5t

But todide i thyraud space” fodine trapping by i?‘xyr::nd E;}J;!fl :r‘lsoi‘lﬂgc
yrordal ]

N rord spt

e ' P T ERUPE |

I the last few years (Fraser et al , 1953, Goodwan ef af , 1951, Rotblate and M
1953 Paleyetal 1955} imp hasbeen hedto{r) rate andp ofexe

* Jumeor Rescarch Fellow Natrona) Institure of Saences of Indu
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of qar the ()mcn d Percentag, £ release of differep, fractions
of thyr, onine and( ) czpm of lhyrmd totrap 5 nd/orb ndm: Influence of ey, Yoge.
Hous T + 071 thege Icmg Studied gyper $ively 1n healeh 5 and diseyqe German,
chduh and other Europe.zn Workers (Brown-c N, 1o50 S tikem, 1959) a dyrhe:e dat;
21 beung any, ysed alon Wth expe, Tient] gy, obtrm; ned by b ny
owever, men turta ry gla 1d relegge Many hormon S, 50 1t 45 mhe t difficyf,
d from p p Ysectomy 11 be co, pz rable ¢ those
obtaned |, T S H adm, mmon OF 1nhubition f TSy Bur , Saref seqpcp, m
breratyre tevealed !harduord ers 1n thyrod gla d mvz Saged, wbcn atrents Teporteq
OF treatmeny of disturbaycog of grow, o( mcub h Stre o cholexterol OF pigmen,
Were Y to

metabohgy, dizbetes, Cushing ¢ Yndrome vnnlablc Mmethods
study thyropg finction

In recent p, " Monographs, and publ Cations of ¢ llog T Sympos, Tesules of
long teryy Imlg %€ of diffege, 0L tests for g tudying yrotd-. l'uncn on haye b €1 publicheg
and differen, thods hyye cn comp rcd The'g, TPTESSION from, UCh papers 1
that there 15 httle ¢ hoose 1 any of the Simufar gards cxtr ptcmmn
(Fraser 1956, Olyer andEHxs, 1957.Clzmm:m and Maloof, :955) 9t of the 30eT togy
Tesult 1 compared g, Patten’s cbmnlcondmon. i 8096 pe, Cene cases umr Tetatiy,
13 Corzect ang g doubefy,) €ases, furthey enquiry rcvczls vahrabled whi ﬁ ould

1gnore,

© n our gy, for the List three yoars glar gy been tsed 3 CSIng phe
function of thyrarg glnd i, €IS reporgy ng to OUt-patieny’s drpxrtnxcnt oF admyppe g
e d

m~doors yyp 1 s of mmry a tful :lz dx ders, 1, t
assocraged With sonre dlmcaf Manifestay, ms of dmurlun mery olum
€ have 45, attempred 1 assess the thyroid fincyg, durin, zy (ﬁx" termy) b,
€ expected date of Onset of Labour 50 thyy we can mcasurc rh rad; O~active 4y, dmc
*eUmmulated m o1 born ehld . omc Lighe

o Aew 01 ) oW ;5
tng o ansgress of Datern,f hurmonc ACT0ss the phcenra n tb foery,

The pur, TPOsC of thyg p-lpcr 800 appryc you Of these, edata why, :Il rcvcal ck'zrl thae
3¢ thyrod gland 15 tne, tclylx f th almgs, all the h of the n{no
fuitary

Mermops AND M.nm.us

The subjeqys of the Present sep;o didnot by, ny tre, mncntwnh todine compuunds
thyrord ©Xtrac, annthyroxd mpounds. nlubt g dry, before € the 4y Vestig nons
Were cared out, nor any X, ~Ray IO way o carey d Ut previo,, sly w, with COntras

mediuny

P(I:t'nla‘(c “ptake gy T/xym: 'd| Tyl Ratio
¢ Purpose of y of the abo), olure Uantity of | (e\'prcncd s percen tage
tered dog, ) taken 4 of T,

of th dxmms by the thy ord glands, fadiotodyy, m ¢h form of
oduum o4, ger 8 activiey be " 30-50 40 (in adults) ery ly, on
TPty stomachs Counts gye, d yrmd h aT¢ made 4, seleczed 1, ervals g
¢ help o sanlfn, o1 coungey T and ‘¢ set No P (Uj.’. At the time f cach
Nt care 46 taken thy, ¢ the geom, et 1 cl.zuonsbxp bet, n the countng o, and the
€ Was o) ed i ghe Carrier. free seage from My, i .
Iudu.ﬂncs o i‘:hbontory Do ey MM N V pp ips RoxanePharma Chem
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subject 1s kept constant  As the radioactive decay occurs i radial directions, the ab
disintegration of the 1sotope can not be measured Therefore we measure a cor
- PR Voo DA h v

activity 1 the neck and are deducted together with the background from the
values to come to the absolute thyroidal uptake expressed as counts per munute
over the area

Tn order to convert the thyroid count as pereentage of the dose admumstered :
model of thyroud of approximately normal shape and size, 15 used m which
sdentical to that admmistered orally 1s wstilled This model 1s known as phantom
count over the phantom kept at the same constant geometry as observed m the ¢
ndividnal subjects and usmg the same counting set 15 taken From these two ¢
percentage uptake of I'st b{ the thyroid at any desieed mterval can be aileulated
second hour thyroid and thigh readings corrected as above the thyrodfthigh ©
determuned

Unnary Exeretion (Percent)

Before admmistration of 131 the subject 15 made to empty his bladder  Aft
dose of 113! 15 admimstered wrine during the next 24 hours 1s collected  The volu
urme 1 measured  Sample pan contammg o 1 ml of unne 15 prepared and dre
countedna G M counter The rotal activity excreted m the 24 hours urme s est
as cpm

1 1 - - 1 * . alad ‘1:( co

- mted

. . dmm
- nne 1

. e
as the p ge of dose d

Proten Bound radio-Todine (PBI'31)

The precipitate 15 washed with trichloroacenc aaid several timesim order to elmunat
morgamciodme The preciptate 1s then dissolved m (2N)NaOH and the whole qu
15 eransferred to a glass planchet and dred A standard of activity 002- 005 #C1
prepared at the same time and dnied  Counes of the PBI ¥ sample and the stands!
taken m the same counting set under the same geometricat set up  The plasma E
bound actvity 1s then calculated and expressed as percentage of the dose per [t
plasma

- ~ . P PR I

of contammation mtmmised

Tn all esimations whether m vivo over the neck and thigh or i the case of plan
the backgrounds of santllanon and G M counters are recorded and considered:
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THYROID AND PHYSIOLOGY OF ACCESSORY SEX ORGANS

by ] S Rawar and A Roy
UP College of Veternary Sasence and Ammal Husbandry, Mathura

The hormones secreted by the vartous endocrine glands are directly or mdurecdy

nvolved 1n the normal fi g of the reprod e p 1 both the sexes, and

the thyrotd hormone appears to be one of those w huch s mntricately Iinked with reprodic

tion In the present communication 15 reported the effects of hypothyroidism on the

development of male reproductive organs and the composinon of the semmnal sesdss
- cL - c LR -

' R T R [ T . P I

ted

The semunal vesicles were dissected out alongwath ther contents, weighed and
macerated with sand 1n a glass mortar contaiung trichloracenc aad  Fructose was eso
mated m the extract The results are gnen i Tables 1 to 8

Progess of hypothyrodism as a result of thiourea admunustranon resuled m 2
decrease 1 werght of (hf ECHU:FUI thflflcs and stansncally sgmificant from 14th day

ancement of age, the seminal vestcles m o] ite
With adv‘ 8¢, the al ve creased 1n size and weght msp



J'S raway &4 roy THyRop AND
Vesicles to be v VEry much highe,
reared w uh th

T and vy, S icar]y tb € Same 55 those which were
d Bonadogggie alonga ™A thiourey (g 3

HOI0106, OFACCESSOR\' SEX ORGang

23

the ges n the | Weight of ehe
yrord ang bar fed Marked]
0 the 3, ¢yop, Of the togp, o?:mrm ad 5050 noreg thar
huugh the lgzn OUS admyn 01 of pop,, Nadogr, op] ngwich thyr, rane
the Weight of £CSt2S, 1t g s stil] ngmﬁmmlyl er than
tted ap, ks fod g i
T obsery, that g5 hyp thyrordisn, ublx shes
e fructoge o ccnrr:uon M semin,] vmclcs dec
decreaseg rc am nnonc laborapg, blc g) Adnu 115
With thyg, cbcdu he deran, Cment |,

£ the le r, reproducyy,
€ £0 the o, <alorye mtakc
¢ gonadog,
3 Vation ¢hay Atmals of
of the s cmma! veslcl:s as vclI as thy
arc as 1u h a5 thoge Which r,

cvanoux
Ved begdes s thig,

I 1p0thyraigy

TU Feg

Tna} Vestcley
PFC,

214
* *
20 21




a4

Werght m g of semnal vesicles and restis durmng the reg

TABLE 2

Unotrea afier being fed for 28 and 42 days

J S RAWAT & A ROY. THYROID AND PHYSIOLOGY OF ACCESSORY SEX ORGANS

ress of hypothyrotdiam followmg wihdra
!

After 28 days Aleer 42 daypy
DAYS DAYS
7 14 21 28 7 T4
TU Fed 172 306 417 421 H9 30
Sermnal E + E3 E +
Vesicles 15 26 28 3 I 2r
PFC 236 4ot a4 410 ;6 38
+ + & + +
27 38 30 29 22 a7
TU Fed 1660 1830 1940 2020 X 2010
ES E E + + Ed
“Testis 40 50 30 40 3t ki
PFC 1560 1980 2040 2110 2050 2100
+ ES + Ed +
so 30 70 40 32 34
TaBLE 3

W eight g of senunal vesicles and testis as aflected by simultmeous admnsstration of Thiourea and Ho
contimionsly for 28 days Figures under the last colmn show weight of glands of animals fed ad hb

(For ready reference weight of these glands from 28 day thiourea fed anymals and thewr pi
controls have also been ncorporated i the table)

Pair Fed Thiourea
1

Thiourca Thiourea Thiourea Fed
TX.G

control thyroxine  ACTH 8

Sermnal 223 110 250 121 850
Vesicles + * + + x

20 21 32 3 12§
Testis 1200 1450 1350 1350 1760 2

+ E & + &

40 30 4 45 6t

Tarez ¢

Fructose content of semnal vesicles of anymals d inng the progress of hypothyrotdiom

DAYS Group Absolutc content a mg ~ Per roogm of SV 1
7 TU Fed Teace Trace
PFC Trace Trace
1 TU Fed Trace Trace
PFC Trace Trace




3 & RAWAT & A ROY THYROID AND PHYSIOLOGY DF ACCESIORY SEX DRGANS 2§

Tane 4 (Concld )
DAYS Group ‘Absolure content inmg, | Per 100 gt o€S V i g
2t TUFRd Trace Trace
PFC 122 57
+ +
org 70
28 TU Fed Trace Trace
PFC o4 47
E L
o35 iso
42 TUFed Trace Trace
PFC 158 41
3 +
016 s0
Tane s

Fructase consent of sewsnal et cleg of an wals & ring ecgress of } ypothyto d sm ma ntased for 4 weeks

DAYS Group Absolute content in mg Peraoogm of $V vimg

7 TU Fed obg 40
% +

o1z 6o

PFC 094 40

+ X

o83 €0
1 TU Fed 154 50
* +
o1 70

PEC 100 7

+ *
2 50

.x TU Fed 81 “
+ *

o2 5o

PFC 94 45

&

020 50

) TU Fed 18 ™
+ *

ogr 70

PEC 190 45

X &

023 So
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‘TABIE 6

Fructose content of semmal vestcles of ammals durng regress of hypothyrotdism mainta ned for 6 wes

DAYS Group Absolute content in mg. Per1cogm of SV mmg
7 TU Fed Trace Trace
PFC s 4
+ £
042 130
14 TU Fed 066 22
E +
o10 40
PFC 144 38
+ +
o020 50
21 TU Fed 149 41
+ +
os3 150
PFC 235 s
+ E
o8y 140
Tarte 7

Fructose confent of semmal vesicles as affected by sumultaneous admmstranon of Thiourea and Hormones o
tnwonssly for 28 days Egures under Lt eolirs show fructose content of sewunial vesicle of awmals fed 418
(For ready reference the of th lands of 28 day fedammals and their P
fed controls have also been meorporated 1n the table)

Content 1

PFC  Absolute mg Thiourea Thiourea Thiourea Thiourea Fed 3d1b
Thiourea Tx ACTH  TX TXG
ACTH
Fructose 1042 Trace 1122 Trace ss10 6120
= b o

0350 o250 Q450
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biscussioN

$hah  Dr Rar do you think that the adverse effect of thyrard hormores on the testis of youy
puberal rats are direct or secondary to a primary effect on the pitwitary?

har  Ths powt 1s engaging our attention 'We are also studying the FSH and LH content of th
prtwtary of such rats injected wath thyroxine and 3 s 3° truodothyronine I think the effect
of thesc hormones on the testis are largely pitwitary mediated although the possibility of some
durect effect cannot be entirely ignored. You may recall Eartly and Leblond s work i ths
connection who noted some intensification of hypophysectomy effects on the rats tests by
thyroxine

Prand T v Toa 4w Fh @ ey by A anganfg ¢ 3 tn ndnthvron neon
e scumr -l 5
1 Lo i Vomve s s
somewhat simular obscrvations on gumeapigs in I K. Meyer 5 Labotatory 4t wisw w
were able to show that LH had a durect effect on guincaprg semunal vesicles

Kar Have you publsshed yout results Dr Prasad? This 1s indeed an interestng finding because 1o
my knowledge prolactin 15 the only gonadotrophuc factor which has been m:ghmd by
some to have a direct trophuc effect on a male accessory sexual organ and thae 1s the prostate.

Prasad  These results are pending publication i Endoers sology

Kar De Mukherjee your use of 30-40 ¢ of 13 as a tracer dose surprised me pacticulacly nhenjou
are using sentillation counters This1s 1n my opimon a rather high dose for tracer purposcs.
‘Would you Like to comment on this pownt?

SR Mukherjee Iagree with you Dr Kar that thus1s a rather hugh dose In collsboranon with the
Institute of Nuclear Physics Caleutta we ate tryng to find out the mmmum posable dost
of I13 which could be used for tracer purposes

Kar Could you tell me Dr Mukh whether your hyp d patients with diabetes were
msubn reustant or msulin responsive ? 1havea feelmp that diabetes 1n such pauentt
were of the  corucord type due to attendent hyperadrenocorticalism and as such they wete

Tesistant to msubin

SR Mukherjee Your diagnosis 1s probably correct Dr Kar The hyperthyrord dhabets were tes 7t
to ansuln

Ahua 1 fully agree with Dr Mukherjee about the absolute necessity of diagnosing the nature of
thyrowd disorders first before resorung to therapy

Chairman Mukeryt Dr Muk s 5 studses have 1 once zgam whata v
luable tool the radio-sotope techruque has been i mediane
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INFLUENCE OF CASTRATION UPON THE ADRENAL RESPONSIVENESS
OF HYPOPHYSECTOMISED MALE RATS GIVEN CORTICOTROPHIN

by J] N Kaxgun*and F W LANDGREBE
W elsh Natsonal School of Mediane Card ff UK

AsstRacT

Adult male rats weighing between 120-160 g wete castrated and hypophysectomused 21 days
I S FB NSO B Jvete CIC T hyeony Had

- - - . .

The gonadal mfluence on the size and function of the adrenal gland s well
documented In most mammahian species orchidectomy 15 followed by an increase m
the size of the adrenal The process can be reversed by replacement therapy with and-
rogen {Chester Jones 1957)r Testoxt:rgnc yropmtnatcxéfound to mfluence zhf ad\;_enal
P g - A - v

t N
11 L] L A c. - Y 1

with this end 1n view
MATERIALS AND METHODS

Adult rats having body weights ranging from 120 to 160 g were used for this expert-
ment They were dwvided mto two groups and kept under uniform husbandry conditions
throughout the expenmental period The first group was castrated through bilateral
naston 1nto the scrotum while the second group was sham operated and served as
the control

After 21 days both the groups were hypophysectomied and the adrenal

was d d b the depletion of adrenal ascorbic acid
fa\fovnng the admunistration of 0 s mg ACTH (Acthar  Corticotrophm  Armour) in
02 cc saline per rat mto the ammals “The method of hypophysectomy the mode of
admumistration of the hormone and the methad of determmation of adrenal ascorbic
aad were the same as described by Karkun ef ol (1953)

*Colombo Plan Trainee from Central Drug Rescarch Instirute Lucknow Ind a




32 J N KARKUN & & W LANDCREDE INFLUENCE OF CASTRATION UPON THE ADR

Rrsutts
Table 1 embodies the data regarding the change in adrenal ascorbic aad foll
ACTH treatment into the two groups of ammals  The body weight of the ar
the weight of thetr left adrenals at the time of sacrifice are also included therem
Taste 1

Lffet of Castrations upon the Change n Adrenal Ascorbic Acd following Treatment with AC1

Depletion of

Group of Treatment Body Weght of L. Adrenal We Ascorbic A
Ammals Anmals G £SE Mg £SE 100G +
1 Castrated 133 51645 12741095 18041

n Normal 120 018 11 11641 34 134310

@ Depletion sigmficantly greater than that in the control, t=23, 0 $>p>02

Discusston

hormone 1s supported by the finding of Gompcrri {1958) who observed that trcatm
castrated rat with methy! testosterone reduced the sensitiveness of the adrenal to ¢
nous ACTH In this connection 1t 1s iteresting to note the findings of Carter (1956)
d d oestrogen to hypopk d rats and observed that the sex hor
produces an merease n the senstavity of the adrenal to exogenous ACTH As1
known, ocstrogen and androgen are often found to possess opposing physiological
tions and this property 1s made use of m their therapeutie apphicanions
Our conclusion, based on the present expenimental resules 15 opposed tc
advanced by Rennels ez al (1953) In view, however, of the limited data at our dr
and also our different approach to the problem, 1t 15 difficult to account fo
discrepancy It may, however, be pomted out that Rennels et af (1953) used a¢
weight changes as parameter of the tissue function, while we have used a bioche
change m the adrenal gland, viz adrenal~ascorbic aaid change for the same purpose
cnterton used by us 15 considered to more sensitive than that employed by the fc
group of mvestigators (Sayers ef al 1948)
The result of the present experunent th‘us mdicates that  testosterone 1L)

organ under the mfluence of a particular hormone 15 well understood
REFERENCES
Carter, S B (1956) J Endocrint, X3, 161

Chester Jones I (1957} The Suprarenal Cottex Cambndge Umversity Press
Gompertz D (1958) J Endocnin, 17, 107
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(2) Syndromes in adults —When the adrenal cortex products severe derrangement
m adults there 15 2 tendency to “conversion to the secondary characters of the oppose
sex ™ Thus adult women with cortical hyper function, generally develop male secon-
dary sexual characters “adrenal vinlism "' Commonest change noted i the adult male
so afflicted 15 enlargement of breast, sometunes considerable glandular development
occurs 1nd may be possible to squeeze out milk from the ghnclg Tibido 15 deminsshed
mterest m women decreased, sexual potency nd less frequent occurrence of noctuml
crections and semnal emmussions 15 scen

Gonad Pisutary Relationships

Gonad pitwitary relationship has already been established by vanous workers The
chemstry of the Gonadal hormones have been established about 25 years ago Some of
them arc — (1} Oesterone (Cyq H,, O) (i) Ocstriole, {11} Pregnandiol, (17} Androgens
() Androsterone and (vr) Dehydroepiendrosterone — (vir) Testosterone, and  (vmn) Pro-
gesterone  The actions of the oestrogens 15 well known to all of us in normal lfe In
state of oestrus, production of the oestrogen 15 due to stimulation of the anterior powtary
hormones t}‘lc FSH Dunn§ th‘e [‘Jtcr‘s't_:lg: ?f pregnancy. t{xc physnolfvgu::l actity o

1 anmmals contnues beyond the physiological e, barring the utcrus to seal sts os and
cervix and disallowing development of the foetus At tumes 1¢ 15 observed that oestras will
reappear on the next second heat s ¢ after about 43 days of first service or msemunation
even 1f the ammal 15 p This d develops possibly due to the anterior

8
piturtary excess as well as corpus tuteal defiaencies

Along with other causes oestrogen level of pregnancy has been obscrved to be so
Tugh at umes that prolapse of the vagmna repeatedly takes place, though abortion 1 not
effected

The above mentioned syndromes of oestrogenic actvities has been attempted to
control with the corpus luteal h ppl The of supp
of oestrus has been cffectvely aclueved In certan cases of pregnancy, anu-partum
prolapse of the vagma which could not be ‘rcLzamcd pcn‘mhgntly ?y r:placcmim e

" AN : o Tarafrg




RESPONSE OF PLASMA CORTICOSTERQIDS TO ACTH IN VARIOUS
STATES OF ADRENOCORTICAL ACTIVITY*

by Prasuaxer N Snan, Damopar K Manajan and Ernesr ] Boroes
Indian Cancer Rescarch Centre & Tata Memorial Hospital, Bombay 12

ABSTRACT
1 The usefulncss of the plasma 17 thydroxy~—20-k response to
admnistered ACTH m the assessment of adrenocotucal funcuon has been demonserated

I The adrenocortcal tesponse to a standard dose of ACTH 1 Indhan subjects 1s comparable to
that observed n Amencan subjects

Tl Afier a standard ACTH text changes m plasma 17-hydroxycorticosteroid levels were hefpfial
tn dffcrentisting various ¢xolopical categonics of Cushmg s syndrome and m detecting partral adreno~
cortcal deficiency n apparently normal subects

It 15 now well established that hyd 15 the pred 4 )
hormone 1 the penpheral blood of primates mcluding Homo Sapiens (Bush) A direct
1l m 1 of hyd and some of

1ts metabolites therefore appears to be the most practical approach for a study of the
dynammics of adrenocortical activation m man, both m health and disease We are here
PR T I LI B T T I R B U W EU R

. ] BN . L0 v

o

The first type of adrenal hyperactvity represents the Cushing’s syndrome, definable
n simplest terms as a sort of symptom-comple duc to mcreased secrenion of hydrocorn-
sone The second type of hyperactiviry \w\l{’bc described under the adrenogemstal syn-
drome dnmc(mscg’by excessive androgen production without mcreased hydrocortisone
secretion Onthe otherhand, the clnseal fad T hyp h d
biochemueally by duminution 1 hydrocortsonc and electrolyte regulanng factors of the
adrenal cottex

' 11 . O T S R B .

syndromes

MATERIAL AND METHODS
In all 30 normal subjects of both sexes were selected for the study  OF thesc 27 were
fernales and 3 were mafes Our cnitena of normaley were
() Age range of 16-39 years
g e T

() * . .

L R O

“This mvestigation was supported in part by 3 grant from Mr A V. Mody of Unichem Labora-
tones
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{1t) Quanttatively normal menstrual flow and evsdence of ovulatory menstrual
cycles 1n females

From each subject 20 ml of blood was drawn mn a heparinised synnge These
speamens were collected 1n the morning, between 8-9 am since there 1s 2 rhythme
varation m the levels of plasma comcosrcmlds——dx?’ being at ther hughest carly

13 e AL mmen a8 Thaa i e emd h e e e Al WD L el

tor 17 2I-dihydroxy-20-ketosteroids
OF the 27 normal females, a standard ACTH test was performed 1 6 cases to record
adrenocortical resp by infusing ntr y 25 untts of ACTH 1n 500 c¢
of physiological saline solution over a pertod of four hours The blood samples for
deter of plasma ds were drawn prior to startng and atthe end of this
test
In additton, there were 7 patients in whom alon'g with the measurements of urmary
. A v b f B

1
one case

OBSERVATION AND COMMENTS

Fig 1 represents the range of values of corticosteroids m our subjects It vared
P et T .

of plasma corticosterords employed b; us 15 closely stmular to that described by these

NORMAL VALUES OF 17— HYDROXYCORTICOSTEROIDS
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- - P . ~ el ek amreg s the

qmnc ALLOTEHL Ll i,

Sardberg et ol have repored that for unknown reasens shere 35 an elevation @
the urmary valacs of ds at the tme of ovul. We, therefore, madz an
atrempt to find whether the Ievdds i phisna corncorneresds vany s.gmficantly danng the
two phases of the menstrmal cydle. Of the 27 normal subyeers having rezular soyche
ovehrory Hledirg, the determumation was riade m the preovalatory phuse 1 12 ases

. DN Toe -

PLASNA 17— HYDROXYCORTICOSTEROIDS DURING TWO
PHASES OF NENSTRUAL CYCLES
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was 2 wobal ey 30 vears ago, ¥ s row encorntered move commonty
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syzdrome have been row produced v ronendoorme panns by admoreny; . o
seze or bvdrocortsone Ths 15 probubly the bese n\fi::c: d;?:}:cshn~‘s:s:‘:§of~
< 1o excesave prodacnen of bydracerene. = i
The vaness possile causes leadeeg 0 Brgh cuen T
trased duepsmermaoealy i B 3 Usder nmj"‘im,f ﬁ‘;a;;g,ﬁgg
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from the anterior prtutary sumulates the production of adrenal steroids  Evidence exsts
for a ‘feed back” system, which means that sterords produced by the ACTH action
on the adrenal cortex, act back on the pinwtary to control ACTH synthesis Thus there
1sa recaprocal relation between the antenor prtuitary and adrenal cortexand benee nerther

POSSIBLE CAUSES OF CUSHINGS SYNDROME

NORMAL BILATERAL  ADRENAL HYPERPLASIA TUMOUR

Fic 3

ACTH nor hydrocorusone are produced 1n excessnve amounts m 2 normal person In

Cushing’s syndrome, on the other hand, there 15 always an excessive secretion of hydro-
T L Laen mea d Areant machan me b v b L. Lo el [

cortisone, a .-

about For - . -

philism ox

certan adrenal enzyme systems ot i due to excessne secrction of another factor

[T
Tante t

PLASMA 17-OH-CS VALUES IN
ADRENOCORTICAL SYNDROMES

~ oF -on=05
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of vartous ctrologreal categorses of Cushing's syndromie In recent years two approaches,
the one anatomical and the other chenucal are carried out stmuleancousty an pethaps
would grve higher accuracy 1n differentiating by perplasia from tumour We, however,
believe that the chenucal a{ppma:h 15 2 dynamc one and therefore always prefersble o
stact with The al approach should be employed to locate :Ki ‘pathologieal
lesion or to remove doubts xf‘:m) still renmaned after chemrcal studies have been done
The chemzcal approach appears pronusing m the lxg;h: of accumulating knowledge that
¢h p are recorded following ation of a standard dose of
ACTH m different ¢y pes of adrenal and pitwitary diseascs
Fg 5 il the mdividual of adrer } response as measared
by changes n plasma corticosteroids to 25 umts of ACTH given intravenously overs
peniod of hours 1n 6healthy adult women This response mIndan subjects 1s comparable
to that observed 1n a comparatvely larger gwulp studied by Chrusty et ol n USA It
appears that no correlation betw cen the sesting level on the one hand and the height o
which the steroid concentration rose following nfusion, on the other The ACTH
test was then pf_rform:d on our patients having Eusllung:s syndromeor Qddnon's drxi-“:
. Jer . L . ST

levels remamn almost unaffected 1n the rcnmn‘mq two patients It 15 anteresting to met-

tion here that this excessve response seen m K K 15 after removal of one of the hyper
plastic adrenal gland, five years ago

R ' fmr et el byl

enocormdl

- o devidenes

of presence of pitustary tumottr

RESPONSE TO ACTH IN NORMAL SUBJECTS
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(O S I P - ) . r

27§ to 2 5 microgram per cent on the cleventh post-operative day and i the patient
TN thelevel fell from 400 to 11 t mucrogram per cent duning the deep X-ray tﬁcmp}
for pituttary tumour The sccond part of Fig 6 presents the results of the ACTH test done

RESPONSE TO ACTH IN ADRENOCORTICAL SYNOROMES

FLASMA 17-0M CORTICOSTENODS
Smeromtany LR CEAT)

ISHING § custne & Aopison s
Srvanout Shionout ‘vachse
oo
Fic 6

doring treatment in the patient TN Curve 1 represents the response before treatmene
Inths state, the adrenocortical cells are working at the mawmum capacity because
of high or masamal endogenoussecretion of ACTHby ptuitary tumour  Additional exo-
genous ACTH, therefore, fails to stmnlate furlhe‘r production o{ plasma comc?smolds
U0 C D far S D3 - favems Uaadiol lite aroem

=1rs° present at thus stage Curvi 3 depicts th:'respon::. 3 weeks afeer the full tumour dose
r -~ RIMAN LI TR - i ER
and conversely normal adrenal may be present with lower range of normal vanaton

A single low mmutial plasma sterordal value may therefore be consistent with adequate
adrenal functon and no ngid mterpretation be given unless assessment of the response
©of adrenal cortex to ACTH s made  Early recognition of partual adrenocortical deficency
15 of pracnical importance because under condinon of severe stress acute adrenal suffi-
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1 1o et e ot

ACTH The ACTH test, therefore, 1s the final arbiter 1n all doubtful cases of Adduson's
disease It1s very pertinent to mention here that salime solunon and ot 5 per cent glucose
1 water should be used as a vehicle for ACTH smce a full Addisonian criss has been
known to be provoked by the madvertent use of the latter vehicle

ACRNOWLEDGEMENTS
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DISCUSSION

Dr Shah from the p cturc of Cushings discase which you have shown 1t scems to tne that che
casc1sof the mpure type because there are frank sndications of harsutism You may recall

that according to Dotfmin puze Cushings should not have any symptoms ascnibable to
excessive andropens

In fact most of the Cushings belong to the mpure type

Dr Sheh what method did you employ for estumation ufp]:sma 17-OH corticords?

We used Porter Silber technique which n our hands 18 giving conssstently good results

Dr Shah 1 m very much nterested m your finding 3bout iercase n plasms 17-OH corucond
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THE EFFECT OF OESTRADIOL MONOBENZOATE ON THE OXIDATIVE
ENZYMES OF RAT TESTIS

by B Cuavpzum* A K CrovpnurvandD P Sapau
Department of Physiology & Nurition and the Department of Med ane Bengal Vetennary
College, Calouita 37

AssTRACT

‘The effect of oestradiol monobenzoate (OMB) has been studied on the oxdative enzymes of rat
testas There 1s an sahubrtory effect in the earher phase which s followedby an mereased actraty of the
sucomozidise system after prolonged mjecuon of OMB The mechausm of this differential action
has been discussed

Histopathological changes m the tesns such as anophfyznd the Joss of weight (Hermann
and Sten 1916 Spencer et al 1032) are observed after admumstration of oestrogens

1 1 1 o P r Lo v

'
adminsteation of oestrogens
EXPERIMENTAL

Forty male albmo rats from a local stram weighmg from 109 to 135 gm were used
Al the rats were put on the laboratory basal det for 3 weeks and then divided wmto two
groups
Ten rats served as the control while the other thirty were subjected to daily mira-~
muscular injection of 300 #gm  of Oestradiol Monob (OMB) 1 oil susp
P Tia vm coman 1 en o gaen < op Fond 2t tervals of twelfh th rreansh
' f -

h - ! .
1 . ev = . '
were sacnficed \{ ly and d of tissue resp ‘were carned out
under identical conditions_Tissue suspenston was made such that 2 3 ml. of the suspension
when added to o 5 ml of the substtate final concentration of the enzyme preparanon
1 the reaction vessel would be ten per cent Thus was mcubated at 38°C Sodrm sucetnate
{0 5 M) and sodium ascorbate {0 114 M) were used as substrate for the determmanon of
¢ sucame dehydrog, and the cy oxidase fesp ly The
acuvines were studied by determination of oxygen consumption m a Warburg's
apparatus

# Present Address—junor Saenufic Oficer Defence Science Organisation Delln
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Resurs

TABIE T

Oxygen consumpnion 1n (lambda) per mg of wet testis tissue of rat on different days of treatment
with 3000 ggm of ocstradiol monobenzoate o1l suspension

No of animals Days of Without With Succmate  With Ascorbate
Treatment substrate
10 o 0492 0968 3212
6 12 0188 0332 0392
3 13 o188 0377 0520
6 15 o184 0.460 0588
6 18 0392 0704 1696
6 24 0433 1328 2390

mjection of OMB
Discussion

It will be evident from the results of enzyme activity that mjection of OMB sets up
two dufferent processes 1n the body, one causing a decrease and the other an mcrease of
the sucanoxdase system of the tests Such a phenomenon has not been recorded so

far, The amount of depression of enzyme actvity at any moment wll depend on the
. - E i AR e PRl P
Mc Shan, 1950)

- V. . fevm. Tl d .. L s Naremally

oestrogen would be great enough to destroy 1ts activity completely.

Besides the mcreased enzyme activity on the ewentyfourth day suggests some definite
sumulaung factor * 7 as st A ee S AT e e ond causes
mcreased  secretion -- stumulate

the enzyme actvic L _enments
are m progress to demonstrate a posuble tncrease 1 adrenocortcal and ancerror pruitary
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acovity as a shmulanng factor for sucanoxidase activity of rat tesus as a secondary
effect of i vivo oestrogen adnunistration
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REGULATION OF GAMETOKINETIC FUNCTION IN INTACT AND
HYPOPHYSECTOMIZED MALE TOAD, BUFO MELANOS TICTUS SCHNEIDER

by U. K Banx
Indian Institute for Brochemstry and Expenimental Mediane, Caloutta

INTRODUCTION

Gametokmnetic fimction mn male mcludes both spermatogenesis and spermmation
The regulabion of gametokmenc function 1 South Amencan toad Bufo arenarum Hensel
has been studied by Houssty and Lascano-Gonzalez (1929), Burgos (1949), and Burgosand
Rufino (1952) Recently, Burgos and Ladman (1957) h:\yc Sl’udlft‘i spermatogenc

munation-test m B melanostictus  However, prease information 15 lacking regarding the
regulation of spermatogenesis and spernuation mn mtact and hypophysectomized tord.
The present paper relates to the study of gametokmettc function m male toad B melanos-
tictus

EXPERIMENTAL PROCEDURE

The common Indan male toad, weighing 4-40 g, were used All animals were
mamtamed m most wooden box under uniform conditions throughout the rmod of
mvestigation. Expe - T ° oo ‘-
Hypophysectomy
cavity of only adul e o - . A
5o T oem L A R B P N T PR Y.

Spermuation test was performed according to the method of Bamik and Chakravart
(1957} All were given sub ly by single dose

ORBSERVATIONS
Tt will be evident from Fag 1 that testicular weight 15 reduced after hyfoph ctomy,
which becomes marked only after four weeks Spermatogeness 1s also altered progres-
sively

In the seruniferous tubule of adult intact toad all types of germ cells (spermatogonis
e e fa Ll i and eoa L s A wemee tha pertod of

smstration of prtutsary extracts {2 mg. wet) twice a week, however, mamtamed W
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P-1 mit o1 wooa -
are re
of he - . .
toad was almost devord of spermatids and spermatozoa However, 20-25 IU of HCG
lerated the fc of sp through chronological phases to sper
iy th 1t 15 also cvident from Table 2 that small

and y the st
sustamed doses of the hormone (2 5 T'U fday for ¢4 days) do not evoke spermutions
although the tempo of spermatogenesis startng from spermatogonia was found to be
aceelerated
Tasts 2
Influence of HCG on the spermsation of immature wntact toad Bufo melanostsceus

Toxds weighing 4 10 g were used HCG was imjected at random and sex was deteenuned by
sacnficng the anmmals after completion of the expeniments

HCG

o) Percentage of positive response
2 ao(7)
50 10 0{10)

100 40 0(10)

150 6o o{10)

200 100 0{10)

250 1000( 7)
2 s/day for 4 days o0(10}

*Numbers mn parentheses indicate the namber of an mals used n each group

The effect of HCG 1n gametokanetic function 1 toad scems meerestng and different
from mammalian mn}.c‘_ Sumpson et af (1951) beleved that HCG and antersnnal eells

o L L
comparable to that obtamned by administratton of pituitary gonadotrophn E-Iawevcr
- 1v 1 ’ - v [ [ o - . -

Ths study shows that while spermuation could be induced by HCG the complete
m B mel; 1s not regulated by HCG alone

P B
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Out of the 12 purchased anmmals, eleven were slanghtered m the Instituee’s post
mortem rooms and one was later d on her t g preg The animals
obtained on contract were mamtasned at the Institute for obscrvations and treatment and
were slaughtered at the local abattore Six animals at the Military Dairy Farm, Baredly
and 15 amimals offered ‘by pnvat: cm}c owners, were all anoestrous  These animals were

bam ombam 1af0 and oL ufo o r 1 ~

avarn wad o

naturally at the mduced heat and were left to calve The private cattle owners were re
quested to present their ammals for msemination as soon as ocstrum was noticed  after
treatment
All myjections of PMS were given subcutancously in the neck region, with a lght
massage for a few seconds after the mjection  The dosage varied from 750 1U to 6000
191

After myections, the amumals were frequently exarmned for the onset of oestrum ard
the exammnations were carrted out at still lesser mtervals all the animals went off heat
All ammals except those at the Military Dairy Farm, Barailly were msemmated dunng
the dechimng phase of the oestrus The insemmnations were repeated after 18 hours of the
animals continued to remain n oestrus for more than one day  Semen from two buffalo
bulls was used throughout for msemunating animals m this mvestigation The quabiy
of semen was good and contaned at least 80 per cent motile spermatozoa

Eaanunation of matenal

Amimals were slaughtered at appropriate tumes at the local mumicipal slaughter
housc (except the eleven purchased animals mentioned above, which were destroyed 12
the postmortem rooms ofP the Institutc) and afier slaughter, the reproductive organs were
removed as quickly as possible and were brought to the laboratory wrapped m wet towels
for mvestigation

In the laboratory, the organs were carefully dissected and the followmg particulars
were recorded

1 Waeights of ovaries and uterus

2 Ovalation points

3 Number of unovulated follicles

4 Number of old corpora lutes and luteal scars

s Condiion of uterus, cervix and vagma

The diameters of follicles and corpora Iutea were measured with vernser callipers
The follicles were classified as

1 Very large (VL) — Over 15 mm m diameter

2 Large (L) — Between Io-1s mm ,, ,,

3 Moderate (M)—, 510, . 4

4 Small S — ., e

s Very Small (VS) — less than 2 mm i dtameter

Estimate of the approximate age of all induced corporalutea were made from thett
size and colour

Reccvery of ova
In case of animals n which ovulation had taken place, the fallopian tube on the side
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Admumnistration of PMS 1 subactive condition of ovaries caused singl~ ovulation m
a majonty of animals In the present 1nvestigation twmn ovulation was obs=tved m only
two anoestrous buffaloes It has been observed that when the anoestrous condition 1
very deep and the ovaries are atrophued, even large doses of PMS have failed to develop
follicles

There was no medence of multiovulation mn this group of anmals  The first follicle
which attained matunty probably ovnlated ly and the fc of new
corpus luteumn mhibited ovulanon of other follictes According to Hammond {19 7)
ovulation occurs m bovines 1n follickes which are 10-15 mm 1 diameter In an mnvest
gation on the development of follicle and corpus Iuteum i the buffalo Luktuke and
S S S e v '

over 10 days and no ovulanon occurred Examination of ovartes by rectal palpanor

Folley and Malpress (1944) as  Hormone Hypertrophv

Pituitary actvaty 1n calves and m very young hetfers 1s at a much lower level com
pared to the adult fensales and hence the mode of response 15 expected to be somewhat
different Castda et al (1943) experimented with o calves of unknown age and obtamed
129 follicles but only 9 corpora lutea  Marden (1953) has shown that ovarian stmulation
can be mduced m the juvenle bovine thro 1gh the admumisteanon of gonadoteophic
extracts Both these workers have found that relatively few ova are recoverable from
calves 1n relation to the number of corport lutea present The percentage of fertlized
ova recovered 15 also low

In the present study only 3 hetfer calves and 6 haifers were treated with PMS
Ovulation could be induced only m one heifer calf As the heat symptoms were not
evinced the animal was not artificially inserminated The ovum recovered from this ant-
mal was therefore unfertiized Out of the 6 hetfers 3 ovulated and m two of then
the ovum was fertilized

Casda et al (1943) made attempts to mduce superfecundity 1n the cows by treating
them 1n the luteal and follicular phases of the oestrous cycle No pregnancies wer¢
obtamed m the cows when treated during the luteal Phasccgut a normal percentage

pregnancies occurred 1 the ammals 1 which treatment was given 1 the fol}x ﬂ}i
r A rt

(rsth day) of the oestrous cycle a single subcutancous myection of 20001 U PMS ¥4
given and followed by an mtravenous mjection of sheep pitmtary cxtract five days latet
All the sows were mated or artficially msemimnated at the time of mtravenous mjectiof
and slaughtered 48-56 hours later
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CLINICAL REPORTS ON TESTICULAR HYPOPLASIA IN GOVERNMENT
BREEDING BULLS OFWEST BENGAL

by B K Basy

Department of Obstetrics & Gynaecology wncluding Artificial Insemnation, Bengal Vetermary
College, Calautta 37

AnsTRACT

Observations on some clumcal cases of hypoplastic testes in Harana bulls have been reported Two
of these animals showed bilateral hypoplasia while the other two showed umlateral hypoplastic testes.
It was observed that the secondary sex characters and organs were apparently normal m unulateral
hypoplasia but 1n cases of bilateral hypoplasia thete was defimtc tnderdevelopment of secondary icx
characters and organs and femimsanion of the bulls

Tha archlam afoarln and afacclo 3 00 Lo _tma

- aeeamad

fictal Insermunation work, has not so far been appreciated Extensive research has been
made 1 Europe and America on the subject of stenlity and inferuliry due to Hypoplass
m bulls by emunent workers like Williams, (1947) Lager] of (1938) and many others
Here n the Bastern Hemasphere we constder the question of mfernhty and s{teﬂ}“?
L = P T . VI N

.
power or become responsible for the production of defective offsprings

e rasa cow” So far as mferality
be one of the commonest causes
It may be ynilateral or bilateral
1ys
The present work describes the results of some clinical observatons on some Govt

bulls distributed for breeding purposes

Investigation —
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to follow up the case for detailed Morphological, Histo-pathological and other exami-
natons O I cases of hypoplastic testes d 1n the antmals of other breeds
have not been considered here

The study consisted of chimcal examunations of the primary and secondary se¥
organs and histopathological exammations of some of these organs after death
Out of such 20 Hartana bulls examined, 4 cases of Hypoplastic testes were detected

OF these 4 cases, 2 were of bilateral m nature and the other two of unilateral type—th®
nght testes being the affected one
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Observations —
t Bilateral hypoplastic testes —
{) Clmeal symptoms—The testes were much smaller than the usual size They
were unduly hard with a roundush contour It was extremely difficult to locate
the tatl of epididyms on palpation The spermatic cotds were very short and
distorted
Morphology—The testes were highly underdeveloped n consideration of
breed, size and weight of the ammuls (about 700 bs) and age (s years) and
weighed for 60-80 Gms
Histo-Pathology—Majonity of the semumferous tubules were vaculated Daffe-
rent formative stages of the spermatozoa could not be seen  Most of the tubules
wete devoid of spermatozeruc cpithelum and paratubular fibrosis though present
Was not very promunent
{9) Secondary Sex organs and ch Anmals prosented 2 fernmine appearance
with stender neck and small head and showed a femunme temperament The
secondary sex glands e g semmal vesicle prostrate, etc were comparatively
smaller, though the penss showed almost normal development,

=

I Unilateral Hypoplastic testes ~
A -1 1 £oa1. il oo v

Hyperplasia of the epididynis of the other side arcumsceibed by an unusually
cleat limiting lme

Morphology—The normal testes with apparent hypertrophy of the epididynus
was suggestive of 1ts tendency to carry on some compensatory function But
the size of the normal testes did not show any metaplastic changes, spermatic
chord was shorter on the affected side

Histopathology—The hypoplastic testes was found to have reduced cell layers
and m hypofuncuonmg state

Secondary sex organs and churacters—Development of the secondary sex organs
wasnotaffected Serving ability, sccondary sex characters and feetility appeared
to remain mostly ummparre
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Discussions
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Accordmg to Enkson (1943) testcular hypoplania 1s caused by a recesuive autosomal
gene with mcsmplctc pcntgr:m:e His earlier fmg.mg hasbeen confitmed by wide genenic
mvestigations {1950)
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The scorbutic gunea pigs thus showed lowered glucose tolerance and they deposied
less glycogen in the liver, These observations suggested diminished msulin secreon
m the scorbutic amimals, Insulin content of the pancreas of scorbutic gunea pigsas wed
as the patred fed normal guinea pigs were extracted and assayed by the rabbit method of
msulin assay. The results are given 1n Table III.

Taste 11T

Insulin content of pancreas of guinea pigs

Anmmals ‘Weight of pooled Insulm content per gm
pancreas (gm)  pancreas (International Unsts)
Normal (10) 1191 045
Scorbutic {10} 1038 oI1r

Figures m parenthess indrcate the number of aumals,

Ledly diminished when the ansmals

The msuln content of the p was
developed scurvy.

- « - . . DY 1

from the tail end of each pancreas, stamed with 1ron hematoxylm, the number of s
was counted and the sze of the mdividual 1slets was measured (Banerjee, 1944) e
results are given m Table IV.

Tasie IV

Number and size of islets of Langerhans of pancreas of guinea pigs

Ammals Number (mean) of ~_ Total (mean) stze of the
the 1slets tn each senon  1elets i each section (sqmm)
Normal (16} 76 273.52
Scorbutic (10) 112 1168 25
t 309 21

Frgures m parenthesis imdicate the number of anumals

The sections which were stamed with azan stain were examined for the different
types of cells present 1n the islets of Langerhans. In the scorbutic gumnea pigs, 2 pha i
were found to be mncreased i number 1n proportion to the beta cells, and the beta .
were found to be mostly degranulated, ™ -=+ = 1~ = = = a-bancam thesecton
studied The mcrease 1n the size and alsc =
attempt to react agamst the fall n msulu .
any degenerative changes seems to be 1

place when the scorbutic guminea pigs are given supplements of vitamm C.
“ 1 N wold had W
1:
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indicated that treatment with msulin for a_prolonged period could correct 10 a grext
extent the disturbed carbohyd, bolsm 1 scurvy
At present there are g evid that msulin 1s mvolved in the &

metaboltsm of catbohydrates at the leve] of the Krebs cycle It is posuible that i scurvy
there may be 2 disturbance m carbohydrate metabolism at the Jevel of the Krebs eytde
duc esther to dimunished sulin production or to the direct effect of lack of vitamn C
on the enzyme systems conccmcf with the oadation of mtermedrates through the Krchs
cycle The tissue contents of aitne, malic and lacne acds were, therefore, determmed
n normal, scorbutic and msulm treated scorbutic guinea pigs (Banerjee, Biswas and
Singh, 1958) The results are given 1 Table VII, VIII and IX

Tarte VI

Citrie aad content of tissues of gunea pigs (mg [100 gm wet trssue)

Anmal Blood Liver Kidney Bram

Normat {12) 508030 6471026 11273059 <7ortobt
Scotbutic (12) 7874017 1065+tos7 1796+085 1204+075
Insulin treated

scorbutic (8) 688+070 6184032 1397k0g9z 760ko3s

Tasre VIIf

Malre ad contents of tissues of guinea prgs (mg [100 gm u et tessue)

Ammal Blood Lever Kidney Bran  Carduac muscle

Normal (8) 3424034 20324088 1298%095 I13.434163 1693k19T
Scorbutic (8) 8124080 26974200 2660:h2 11 2574167 24034173
Tnsulia treated

scorbutic (6) 451:£037 17554220 18244124

Tante IX

Lactic acrd contents of tissues of guinea prgs {mg [100 gm wet tissue)

Anymal Blood Yaver Kidney Brain
Normal(10) 94+ 45  142:£69 2284160 1734 86
Scorbutic (10} 204£1§9 223484 366179 251119
Tnsulin treated

scotbutic (8) 55t 50 9617 1704177 109+ 46

Figures in parenthese mndicate the number of animals

Table VII shows an incteased content of atric aaid 1n the tissues of the scorbut
animals n comparison with that of the normal controls Treatment with insulin brought
the level of atric acid to normal This defect n eierec acid metabolism may possbly be
due to the presence of a metabolic block below the level of aitric acid tn the Krebs tnct
boxylic acd cycle Insulm corrected the defect m atne and metabolsm, possibly by
actvating the acomtase enzyme and thereby faciitaing metabolism of citrate
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Tanme X{

Twenty-fonr-hour wninary excretion of ketone bodies, ane acd, and make acd by guea pgs fol
sodiim butyrate

pemoles p-moles p-moles
Normul (5) 626424473 4699% 555 8 77::0904
Lnsulm-treated norrmal () 10 I5:£0 97§ 454611983 644£1143
Seorbuttc (6) 7939:805)  43843%B503 209281475
Insulin-treated scorbutic (6) 28 86+ 3 055 68 3611133 40430544

Fe*+ - cystemne-treated scorbutic {6)  §5 87:£1317 282 1ok S0 65 663:£0108

The uninary excretion of ketone bodtes mncreased enormously in ammals of all e
groups after they were fed butyrate The ancreased utinary excretion of cuzate may be
due to decreased oxidation of citrate m scurvy. The mereased unnary excretion of malic

v I PR D R DAL A M AU PRSI

enous nsulm possbly promotes mereased oxidation of ketone bodies by perpherat
gssucs, lates the ‘y 5 of more oxal through of ng?mnml
operation of the Krebs cyele or stumulates fatey acid synthesis It scems thatmsulm released
n normal guinea pigs was not sufficient to deal wich the excessive amount of ketone
bodies formed as a result of the feedmg of butyrate

1 ity L of
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and

* 1o Co M e fe Calmcane s -a saead to normat after

seem to mAICaK

In order to see 1f ascorbic and has any effect i the treatment of diabeti¢ patents

the effect of admmsstranon of vitsmun C on the glucose tolerance test and wraty
- =

PRV o mmmnehs m amed Tar diabiamr matenre st strdied  Diabetic pzuenés
J

' . . -

<k

the oral gﬁxcosc tolerance test was performed. The patients were then fed ascorbic and
(10 mg kg body weight) for three weeks and the glucose tolerance test was reped
The results ate grven 1 Table XII (Banetjee and Ghosh, 1950).

Twenty-four-hour urne samples were collected in these panients, before and durng
the admmnistration of ascorbic aad for three weeks. The urnary excretions of sugar were
determuned In 10 out of 14 cases unne became sugar free three weeks after the a
tration of ascorbic aad In order to determune if the dubetic pauents were suffcnngﬁﬂ'ﬂ;
vitammn C deficiency the 2.4-hour unmary excretion of ascorbic aad was determunc
after admumstration of ascorbic aad (1omg fkg body weght) for 2 to 4 days 1= 2
duabetic and 5 normal subjects The results are given 1 Table XIIT
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Taste XII

Glutose toleranue test w d abetic patients (16 patients)

Treatment Mg glucose per 100 ml blood

shour tphour  z-howrs

o-hour -hour
after the feeding of 50 gm_glucose

Noue 143410 206£13  256+13  271k14 24316

Afier feeding ascorbic 2cid

{(omgfkg) for threc weeks 113 § 1774 8 .3okiz 3N4I1 2041
26% 18 14 2* 20*

Taste X1

Unmary excrenon of ascorb ¢ aaid by o d abeuc and 5 ¢ armal subyects

Twenty four hout armary excretson of ascorbic acd w mg

Before ascortac Days afier the admumistrauon of ascorbec acid
aad

Sulyects iy a-days  a<bys  4-days
Diabene 1843 33+ 7 5943l 132427 178448
Normal 16+4 288467 349192

o6 38

The fasting blood sugar level of dibetc subjects was sgnificantly lowered after
the admunstration of ascorbic aad The blood sugar values 1} and 2 hours ;Lfm'J f.l’c
Lan fLn = - -

feedrpafol o . ar~ £l ] A e e
ot ' . .

the - -

m - ve

Tesults ndicate that diabene patients suffered from ascorbic acd defiaency The absence
of ngar m the urme and the mproved sugar tolerance after the diabetic paticnts were
fed ascorbic acud for three weeks mdscated chat aseorbic acid led to the mcréased vrodue-
ton of msulin i these patients

T L

s
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Taste XI

Twentyfourhonr urimary excretor of hewone bodies, atrie aod, and matc acid by gumea pigs fod
sod um butyrate

H moles p-moles pemoles
Normal () 626344473 4699 $S$ 87720904
Insubin-treated normal (4) 10 1540975 45 46411983 6.44:+1 143
Scorbutic (6) 793948051  438.43+8503 20921475
Insuln tecated scorbutic (6] 28 863055 6836411 33 4040 344

6}
Fe** 4 cysteme-treated scorbunc {6) 558711317 282105065 66320198

The urinary excrenon of ketone bodies mcrersed enormously mn ansmals of alf the
groups after they were fed butyrate The mereased unnary excretion of atrate may be
due to decreased onidation of citrate m scurvy The mereased urinary excretion of male

- s pUn - ~Lk.r 1 PO AR} Gl 1 1

dem

bodies was distinetly lowered by the msulin trestment of the scorbutic anmals Ex-
genous msulm possibly p'mmotcs mereased oxrdation of ketone bodies by ?mthg
PRSI P - h P - —

T .~ -—raa, - L3 LR} € v oqof
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. nd

lactic dehydrogenases m scurvy The activity of the enzymes was restored to normal after

prolonged treatment of the animals with insulin - All these observations seem to mdicate
that vitamm C—defi leads to hyp 1

In order to sce if ascorbic acid has any effect m the treatment of diabenc patients

the effect of admunstration of vitamun C on the glucose tolerance test and unmary

- . B e T e

P

diet durmng their ;;ay 1n the hospital After the patients recerved thus diet for one week
the oral 1gucosc tolerance test was performed The patients were then fed ascorbic aad
(10 mg IEg body weight) for three weeks and the ilucos: tolerance tese was repeate
The results are given m Table XII (Banerjee and Ghosh, 1950}

Twenty-four-hour nrme samples were collected m these patients, befors and durmg
the admimstration of ascorbic acid for three wecks The unnary excretions of sugar Were
determned In 10 out of 14 cases unine became sugar free three weeks after the admzm
tration of ascorbic aand In order to determune 1f the dubetic panentswere suffenmg fro
vitamm C deficency the 24-hour unnary exerction of ascorbic aad was determn
after admunstration of ascorbic aaid (1omg fkg body wesght) for 2 to 4 days 1 =
dubetic and 5 normal subjects The results are given :n Table XIII
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Taste XIt

Glucose tolerance test v diabetsc patients (16 panents)

Tseatment Mg glucose per 100 ml blood

ohour  jhour  rhour rphour  2-houss
after the feedung of 50 gm glucose

None 143:k10 206+13 286413 271414 243116
Afies foedusg ascorbac acad

{tomgfkg) for three weeks 113 5 177+ 8 L3032 231EIT 204ET1
26* 18 22% 20*

Tasre Xl

Unary excretion of ascorbic aad by 20 diabetrc and § mormal subgects

Twenty four-hour wrmary exéretion of ascotbic aad in mg

Before ascorbic Days after the admunstration of ascorbic aid
aad

Subjects 1-day  z-days 3days g-days
Dubene 1843 33+ 7 spkar 132427 17848
Normal 1644 288167 34902

06 38 31

The fstng bload sugar kevel of diabetic subjects was signsficanily lowered after
e adminntration of ascorbic aad The blood sugar values 1} and 2 hours after the
feeding of glucose wete significantly lower when the panents recetved ascorbie acd for
three weeks ‘This indzcated that the utilization of glucose was slightly improved when
the dubetic patients were given ascorbic sad  The normal subjects excreted sigmficantly
mereased amounts of ascorbic acad than diabetc panents, when fed ascorbic aad The
tosults indrcate that diabetic patients suffered from ascorbic 2ad deficiency The absence
of sugar 1n the unine and the mproved sugar tolerance after the dubetic patients were
fed ascorbic acid for three weeks mdscated chat ascorbic aad led to the increased produc-
ton of msulm 1n these patients
It was of mterest £o find out how msulin production mght be mfluenced by vitamun
Cnutrioon of the body Insulist contains a large amount of cystne and 1t 15 probable
that under the influence of enzymes cystine 15 taken up by beta cells to form the msulin
molecule In the body cystine may be denved either from methionine or cysteme, and
latathuone the nawrally occurrning tnpeptide, contamns cysteine 1€ the glutathione
content of the body 1s dimnished, 1t may sterfere with the normal synchesis of tmsulu
m enzymes of the body depend on -SH groups for thewr actvity, and 1f the -SH
Botine ae o < a2 L —ol L e sacees The acavity, howeser, oy be
Glutathione thus 1s supposed to
Tutathione !}fanm}t of Esns‘m 1
= ualtl, (e beta cell sulth 1 enzymes, necessary for the synthests of msulin, mas
Botbe well protected from th:y ?(:({1: Iczg;: of unknown substances 1::&“;@, o the hyy'fs—
tion and dimmished sceretion of mnsuln myecuon of deby
*d m ras leads to chrome hyperglycemta and glycosuna Glutathwone if mjected
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significantly Cholesterol content of the different tissues varied dufferently m the scor

buttc anmals, 1t diminished 1n the adrenals spleen, and lungs considerably during scurvy

This may be due etther to dimunished synthesis by these tissues o to reduced transport

Th:: merease 1n zthcholesrcml content of the testes :!unng scurvy mught be assoctated
L ftuntt et 1

production  Cholesterol content of tntestine increased and that of liver or kidney did not
show any change dunng scurvy From this scudy 1t could not be ascertamed 1f the lower
adrenal cholesterol m scurvy was due to d hed synthesis of chol ! or mereased
production of adrenal cortical hormone

P TR et n 1 1 e 1 Lo

pigs (Banenjee and Singh 19584) The results are given i Table XIX

Tarre XIX

Total body cholesterol centent of mormal scorbutic, and wsul n treated scorbune gn #es pg
(mg per 100 gm wet ¢ ssue) No of antmals < 6

Total cholesterol ~ content ¢values
Between Between
normal scorbutic
Insulin Between and and
ereated normal msulin msulin
scorbutic and treated treated
Normal Scorbutic scortbut ¢ scorbutic  scorbunic
1ot14 277427 173315 20 07 30

The total body cholesterol content of scorbutic gumea pigs mncreased sxgmﬁmnd)'
1n comparison to that of normal controls This possibly mdrcates increased synthess ©
cholesterol 1n scurvy The decreased cholesterol of adrenals m scorbunc gumea p&
therefore mght be due to d f of ad 1cal sterords Insulimn treat
mentlowered the body cholesterol of scorbutic guinea pigs to normallevel The mcreast

hol 1 m'scurvy therefore mmght be due to the utilization of an wared
pool of acetate which 15 not burned through tricarboxylic cycle m seurvy

Vitamin C-defictency resultsm enlargement of adrenal glands {Banerjee and Ghosh
1946) A decrease m liver and muscle hexokinase activity m scorbutic gunea pigs has
also becn reported (Banerjee and Ghosh 1955) Adrenal cholesterol 1s dirmunshed 2
scurvy All these mvestigations ndicated deranged activity of the adrenal cortex 12 smrvc)’d
The unnary of 17-ketosterords and ods were therefore determin y
during the progress of scurvy to determme the adrenocortical activity  Gumea pig8 “;
monkeys were used a5 the expermmental ammals After determunmg the norm! € il
cretions ascorbic acd supplement was wathdrawn and these excretions werc csnmif‘n
during the different weeks after withdrawal of ascorbic acid The results are gven ¥
Tables XX XXI and XXII (Banerjee and Smgh 1957)
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It was observed that the of 17-k ds d shed 1n the first weck
the ammals were on the scorbutc dict, then the excretion was wrregular and when the
amumals became acutely scorbutic, 7 out of 10 guinea prgs and 3 monkeys exreted larger

of 17-} ds The g three severcly scorbutic gunea pigs howener
showed a d unnary of 17-k oids

‘When scurvy 15 developed m the ammals, food consumption 15 dummished and
mamtton 1tself mught alter adrenocortical function Exeretton patterns of both 17
! and corticy ds were, therefore, studied m gumea pigs dunng the
process of develop of vitamin C-defi and 1n parred fed control ammals Whilt
the excrenonof these steroids didnot vary considerably m the control apinals dunng the
expernmental period, four out of five severely scorbutie guinea pigs excreted mereased
amounts of ﬁoth the steroids which mdicated hyperfimenon ofP the adrenal cortexm
those animals duning the later part of the expenimental period  One of the scverly
scorbutic antmals, however excreted dimunished amounts of both these steroids

“The results obtamed prompted to conclude that the levels of sterouds of adrenocorn
cal ongin 1n unne -t et ! Ve b
body It 1s possible
be responsible for . .

1ed

Thyrod acwnty . normal and  scorbutic  guinea pigs

Gum:a g Y a ameiiae om0l L 0N e oo ditons
(b) the scorbutc . diet
with 0 05% dest ml%
ascorbie aad Fc . . aty
supplement of ¢ :E'

C " The oral glucose tolerance test was performed on the 22nd day m ait we 4
The results are given i Table XXIH

Taste XX

Glucose tolerance test i guinea pigs on different diets

Fasting Blood sugar after foedmg glucose (mgle)
blood
Ammal (mg%) ~ 4smn  gomm  13smm  réomo
Scorbune {8) 1504 22 326ka39  333kaz4 30631 21RTT

Scorbutic with

methyliuouracll (8)  1s1-k307 2981235 3i6k3r2 333244 2662372
Scorbutic with 6
thyroud (8) ISIk §3 33Tk 34 317170 2sidize 210 :
Normal (8) 132+ $.4 2704117 251k172  [ogki4e  136E 4
Notmal with

methylthiouracil (7) 1214 §7 261108  256:k 82 196:126 14619
Normal with

thyroid (8) 47+ 55 27dros 2624173 crokz0z  170E39

Figures in parenthes:s indicate the number of amumals
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ACTION OF DRUGS ON THE RELEASE OF OXYTOCIN IN
UNANAESTHETIZED RABBITS

by Ranyir Roy  CHaubiuRY
Department of Pharmacology, ANl India Institute of Medical Saiences, New D ke 16

ABSTRACT

Alcohol and water which cause a block 1 the release of ADH also cause a block i the release of
o:?wcm Ths pharmacological tool can be made use of to mvesugate if sperm mugration at co tu
18 erndcnt on the release of oxytocin The results also confirm earlier work that simultancous release
or black of the neurohypophystal hormones always occurs Chlorpromazine caus~d 2 block 12 the
release of oxytocin Oestrogen i doses which blocked the antenor pirutary and reserpme i the doses
used caused no block 1n the release of oxytoan

It 15 generally behieved that uterme contracttons presumably caused by oxvytoan

tigated
EXPERIMENTAL PROCEDURE

Lactating rabbits 2 5 to0 3 kgm 1 weight were taken 10-12 days after bith of the
- - 1 - £ L - e the 0108

\\:lgn[ aller sUCKI g Ol tt pups duiet M,P.HJLIUIA UV\,“llg JUR LYY TFIVIVRTITRTEY

(1956) When the pups guned the same weight after feedmg on three consccutive mor:
ngs the drug was administered to the mother prior to feedimg on the next day
the pups did not gun werght after suckling for fificen mnutes then an ntravenos®
mjection of oxytocm (20-100 millt units) was made mto the margimal ear vem of the
rabbit and the pups allowed to suckle agun When the pulps Increased 1n weight after
this second feeding then only was 1t concluded that the release of oxytoan had SP“;‘J
fically been blocked by the admunistered drug’ The perc block has been caleulst

[ o <t arevious
3

Oxytocm was ad d m the margmal ear vein  Chlorp was adrru:]l.i‘
tered immeduately before feedmp by mtravenous myection m the car vemn of the anint

Oestrogen and teserpine were adminstered ntraperitoneally at various mterval
before feeding of the pups

Alcohol and water were adnunstered by means of a soft rubber catheter 34
minutes before feeding




RANJIT ROY CHAUDHURY ACTION OF DRUGS ON THE RELEASE OF OXYIOCIN 0}

Ovocychn Poestradiol dipropionate Ciba Ltd ) serpasil (Reserpme Ciba Led } and Lar-

Synotocmeon {synthene oxyrocm, Sandoz Products) was used 1 all c‘(gxenn\tms
gacal (chlorpromazme May and Baker Ltd ) were the substances used

Resurrs
T 1 ed T UMY AV L 1/m g rae Lo per
=s before
V. ' - heblodh
was reversed by intravenous mjection of oxyrocm (.o-100 mlhunits)
Tasts [
Blockage of M W Ejects 1 13 Rabbt
Drug Litet B Litter C Lutter B Luter E - Luter G Lter H Latter |
Alechol Blocked Blocked Blocked Dlocked Blocked Blocked — —
o1 onally)  100% 1o T0o%  1oo®, 5% 100%
Chlorpromazne Blocked Blocked Blocked Blocked No Block No Block  Blocked
{wgmykgm ! P) 85% 7%  100% 9%°% 100°%
Rescrp ne No Block No Block No Block NoBlock ~ —  No Black No Block
(25 mgme6 mgm
kgml P}
Oesrogen NoBlock No Block No Block NoBlock ~—  NoBlack  —
{100-200 Microgram
17
Water - — —  Blocked Blocked Blocked Blocked
G mljton gm Body o
weigh) 100% 8% w0 0%,

————

Chlorpromazme admumstered m the dose of 5 mgm /k;m body weight mera-
venously smmeduately befor R e R
seven aumals I those annn

the dose of chlorpromazine

Rescrpne was admumstered to sis anmals merapentoneally {1 5-10 mgm /kgm

bodm;’io at 1ntervals of 1 hour 2 hours and 33 hours before allowing the pups to
suckle In'none of these ammals was the suckling reflex abolished When the dose of
Teserpme was further mcreased 1t prosed to be tovic to the animals which died he nexe

4y In these cases the mulk ejection reflex wasabolished but the blockirg action of reser-
Pme on the sucklmg reflex was not reversed by mtravenous injection of oxytoan
Oustregen was adnunistered 1n doscs 150-200 micrograms mrr::{crl(onc:lﬂ) 234

bouw rumstered did 1t

15 before suchlmg 1n none of the five amumats to whom 12 was a
Quse 2 block of the nulk ¢jecnion reflex " “

Wiater—In four expetsments the action of hydration on the mulk cjecnon reflex
Wsmvesngared It w :sP found that when tap water (5 mlf1o0 gms body waght) was
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admunstered to lactating rabbts 30-40 muntes prior so suckling the muilk ejection reflex
was abolished and thus block could be reversed by mtravenous admunstration of oxytoctn

Discussion

1t has been shown by Abrahams and Pickford (1954) m bitches and Harnis (1955)
1 rabbats that whenever one of the neurohypophystal hormones 1s released the other
15 also released These observatons based on the measutement of uterine motihity and
antidturests have been confirmed by direct measurement of the hormones m bloo?’nft:r
stmualation of the neurohypophysis by drugs (Chaudhury and Walker 1958) Smce
the hormones are alw ays released simaltaneously st1s not surprising that aleohol and water
which are known to block the release of ADH also block the release of oxytoan as has
cen d ated m these ¢ This may be used as a pharmacologieal tool
- - .oy v ' now be in-
. cker (1959)
after
puerperum the uterine contractions were not n any way affected by hydration of
the subject He argues that a differential release of the two hormones 1s therefore possible.
It1s contended that uterine contractions as observed by Dicker are not a specific cnterion
for assessing the release of oxytocm as the exact role of oxytoan 1n partuntion 1s not yet
dear Milk gjection 1s 2 more speafic action of oxytocin and 1 the above expermments
on the rabbit 1t has very definitely been blocked by alcohiol and water and then reversed
by admmstration ‘of miravenous oxytodin "The above results go against the yosslbnhr;
£ e s tate  £L e ot oloa o1 o LPmTL .

Tl - *

caused no block at all'in two of the antmals

be added that Moon and Turner (1959) have recently shown thar Reserpine wnhibits
the release of oxytoan as judged by milk-let down yield per time nursing 1 rats *
~ ] "W . a %

(R . -

mammary glands and even Oxytoan njections could not ?cct out any milk. The
oestrogen had 1t appeared completely blocked the secretion of mulk.
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THYROID STATUS AND ADRENAL CORTICAL ACTIVITY

by J § Rawar and A Rov
U P College of Vetennary Saence and Animsl Hushwdry, Mathura

. T 1 cv ERTRNE DU RV PUUN R SR S |

corte
cottlen
gross pathogeness of exophthalmic gorter partly on the basis of under functionig of
the adrenal cortex Certam manifestations ate common to over functton of the thyrod
and under funcion of the adrenal, Zondek (1935) has stated that thyrodectormzed
antmals survive toral adrenalectomy longer than those possessing thyrods Koelsche
and Kendall (1935) have found that adrenocortical hormones exert a sparing zction agunst
the negative nitrogen balance induced by thyroxane

A systematic study was undertaken to eluadate the changes that take place mn the
adrenal cortex dphyslology m hypothyre * * 7 - FONNE
410 gms , and age go 0+7 days were
15 mg thiourea mixed 1n therr food
penods and thus dfferent stages of
of ammals was mamntamed as control and this antmal was given same amount o
food as comsunied by the respective thiourea fed atimal  Amimals i the vartous other
groups recerved alongwith duoures, thyroxmne admustered orally andfor ACTH
subcutaneously The dosage of the hormone was sy of r-thyroxne sodium and 02
U ACTH datly

s == 1 a=Tulled followmg anaesthetizanon
mmstered mtrapentoneally The
=fore slaughter When completely

anaesthetized the adrenals were dissected out ana weighed 1n a torsion balance and moxs-

ture and cholesterol was esimated m the left adrenal gland and ascorbic acid 1 the

nght Cholesterol and ascorbic acid were estimated as described by Kimg (1947)

The results obtamed from animals of various groups are given 1 Tables 1 to 8 and
the observanons ate discussed below —

Weient OF ADRENAL

Weight of adrenal glands at sveekly ntervals during the progress of hypothyraoidism

as a result of thiourea f§cdmg and also during 1ts regress by stoppmng thiourea adnunis-
cration after feedmg 1t for 28 and 42 days was noted

. vt =4 ~avad bt thyrotd hypertrophy,

m weight on the Smd

urea feeding period e daieild gunus were gumning in weight
en¢ 1 those where thiourea was admunsstered for 6 wecks,
at prolonged hypothyrotdism results 1 more lasting myury

Durmg the post thio
but the degree of improvem
was less marked, 1t appears th:
to the adrenals {Table 2)
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TABLE §
Composition of adrenals of ammals dirng segress of hypothyrotdisus mamtamed for 4 weeks

Absolute content (mg) per 100 mg of adrenal i mg

Mosture  Ascorbic  Choles- Mossture  Ascorbic Choles-
Days aad terol aod terol
7 TU Fed 68 020 48 7L 221 5o
+ 242 + o003 o2 429 3 003 +23
PEC 70 039 g 72 96 S
£ 200 + o004 o054 *z20 =+ coy =+ 53
XXX X n X XXX XXX
14 TUFed 72 036 75 72 377 75
+204  oooy o048 +20 ooy 48
PFC 8o 041 88 7 394 78
+ 220 + 0004 + 034 +19 + oog & 48
a1 TUFed 76 039 83 72 354 78
+ 263 £ 0003 £ 037 *2s + 003 £35
PFC 79 044 9t 72 402 83
+ 229 o004 oy 421 + oo4 + 40
38 TUFed 88 040 80 74 359 67
+362  Focos ko2 +30 ooy 6o
PFC 94 047 8o 73 407 60
+ 369 + 0005 =+ 044 +28 + 004 + 34
TaBLE 6

Composttion of adrenals of anmials during regress of hypothyroudismn mamtaicd for 6 u eeks

Absolute content {mg)

Per 100 mg of adrenal in mg

Mosture  Ascorbic  Choles- Mousture  Ascorbic  Choles-
Days aad terol aad terol
7 TUFed 76 022 68 72 241 76
4283 docoz ko4l *31 tooz k48
PEC 81 039 81 72 156 74
+ 31 +0003 k063 +28 Fooz &7
XX X > X
Fed 68 033 68 7 383 47
u TUF + 312 40003 o040 +30 + 004 izz
FC 77 o47 68 9 443 H]
P + 189 £o0003 034 +22 =+ 003 130*
X x X XX X
69 o023 65 69 254 66
. TUTed 4248 +oooz o3 425  koor St
PEC 84 038 68 70 332 56
+ 252 + 0003 o4z *30 + o0z &35
XXX XXX
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Composinon of adrenals os affected by mumlancons admmstratuon of hivires and
Hormones, sontwuonsly for 33 days

(For teady reference the compostion of adrmals of 28 day thyourea fed ammmals
and therr pasr fed controls have also boen tncorporated i the table)

Absolute cuntent 1 mg

Paurfed Thourrz Thoures Thioures, Thioutea,
f =

control ACTH TX, ACTH

71 590 70 69 75

Morsture % 220 & 311 + 40 * 334 & 254
o270 o038 026 a0 020

Ascorbic acd £0003  £O003 A OOF ko002 0002
0914 0524 PO 300 515

Cholestesol £082 Lo xan Eegr  xo6r

Taswz 8

Glywogen ontent et g of whole fresh bver of anvnale as offected by nmultwrrons
admimstration of thiowren ond hoymones sontmwously for 18 days

{For ready refereace the compontion of hver of 18 day thoures fed smumals and
thew par fed controls bave also been meorporated w the table)

Paefed  Thiourea Thsourea Thiourea Thioures,
contsal ™ ACTH L ACTH

40 rz0 50 124 40
Glyeogem asglocose =4 £ E38) -3 £




DISCUSSION

Subrahmanuan  Dr Banerjee, what 13 the effect of vitamin C-deficxency on proten metabolism?

. - P Mo e F e N SN s SN e

T N o - R
IS I ' T .

genests 1s not clear
Dr Baneryee, what 13 the relationshup between decrease 1n hexokinase actvity and ascorbic

aad deficaency ?
B ? = mas v ehers wae 2c04 decrease m liver hexokmnase activity and 8% decrease

Prasad

+ vecymterestng Could
. " 1 any observation en the
ovarnies?
Banenee No hustological changes were observed m the ovanes of scorbutic guinea prgs e s, therefare,
unlikely that the degenerative changes n the testes was of pitwitary ongia due to defect i the
- c. eme that acenrhie acid which olavs 2 role i the
.- testicular
- 1 resultmg

1n 1ts degeneratron
Das Gupta Dr Banerjee, what was the level of ascorbic and m the adrenals of scorbutic guines
AN YV s

= ~00 gm
ormore

sandas
+=cretion

« bserved
se these
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made avatlable for the £ ATP ! 4 protem of for © quir s of oclls

By the use of tetcazoliu™® sales gcncta\ and P Nmoy\\cny\ substitced & dutetrazole
o BTY racutar These electrons ceduce the pormally @ oluble (ym testt bmdl g
e

colouriess etrazoha™® mto a blue nsoluble &formazan 3¢ the exact O

Nachlas € o as spead dvantages ¥ ody such as o ’th
first s the remely cly yamcu\:\ ¢ depostuion of diformazah rendering 1t Y chemi=
call cel degs of acuvity ¥ the vark h sferous
qubules 3 ence hhe vanous st 5 of sperm: togenes's
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INFLUENCE OF ADRENALS ON THE CYTOLOGY AND HISTOLOGY Of
GASTRIC MUCOSA AND THE GASTRIC SECRETION OF PYLORUS
OBSTRUCTED RATS

by G B Sinent and S H Zait
Central Drmig  Research  Institute, Lucknow

AssTRACT

Studies on the influence of adrenals on gastne mucosa and the gastrie sceretion m norniat and
pylotus obstructed rats have been made

There was 110 ulceration of the gastric mucosa m normal or admalectonuzed rats without pylone
obstruction Pyloric obstruction m adrenal mtact ammals caused various grades of wleeranon an the
forestomach  Adrenalectomy completely protected the gastne mucow from ulceration wm pyloms
obstructed rats and also sigruficantly veduced the frec aaidiey peptic actvity and total volame of gastric
uice
J Pepsmogen contents of the glandular mucosa was dimuushed after adrenalectomy 1 normal rass
and could not be detected when adrenalectomy was associated with obstruction

The mfluence of adrenals on the gastric mucosa of pylorus obstructed rats has been
mvestigated and vanous views regardmg 1ts significance exp d Adrenals played

PN . LRI o 1. - 1 [

L .
on gastric mucosa and the gastric secretion m pylorus obstructed rats

MATERIAL AND METHOD

a0 [ T P - I8 - P

N
Histapathological techmgue—Autopsy was performed on all the ansmals sacnficed Afer
opening the abdomunal cavaty the stomach was mspected 1n situ for d 5
and perforation It was then taken out, a small sht made i the duodenum along the
greater curvature and the contents drained 1n a beaker The stomach was then opened,
inspected for any ulceration and graded 13' the method of Barrett et af (1953} The tissuc
blocks from different portions of stomach were fixed m 10 per cent formal saline and
Regand'sflud  After complete fixation the blocks were embedded in paraffin and section
cutat 5 s Sechions were stamed with haematoxylm and eostn, PAS for mucn (Peatse,
1949) and for pepsinogen by Bensley'’s neutral gentian stan (Cowdry, 19.;8)

weal technigue—The gastrie contents from each animal were centrifuged to remove
?o‘(:ge;;:auldcs Panc acuv%ry of gastric yuce was estimated as described by Glick (19315)
ustng phenol reagent and casemn. substrate The results have been expressed ay ytq:n;
unt’ Free and total aadity was titrated with o o1 N-NaOH using Topfer’s reagent

henolphthalem as ind and d as meq fL.

P P
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Y1{ 6B uNGRE& 5 It ZAIDI INFLULNCE OF ADRENALS ON CYTOLOCY AND ISTOLOCY

Tasee 1 (Coneld)

Volume Aodiy Pepuc Degree of
Group and amma) number Free  Total :cgmty ulceration
ce meqfL PU Xip*
Mean 52 442 830 042 26
Median 53 o 8o 041 3o
Range 4755 220—740 3601080 037046 10—40
Group IV (Adcenalecton
tarzed} 1 10 o 24 010 2
2 1.0 22 A6 10 a
3 1s 6 23 017 [
4+ o8 - - 023 o
5 oS - - 020 o
6 18 -—_ - 0.20 o
7 10 16 24 013 o
Mean 13 88 272 018 oo
Mednm 10 60 240 o020 LY
Range 6$~30 00~220 200460 010023 (]

Groups 1 and JI—-Sufficient quantity of gastnic yuice was not ayailable for bochenucal m-
yestigations

The mean values of gastne ynee, fre¢ aadicy and peptic actvity for group 111 are significamly
Twghet than for group IV at 95 per cens level,

granules s all the anumals In group IV, uléeration was not Present. Mucosa showed
normal app ¢ except Congl m the sub 1 h}'cr Peptic cells 1n all the
ammals were mostly devord of pepsinagen gratules (Fig 4

Maucous cells were not effected m any of the groups Panctal cells were shghaly
dimmished 1 size 1n groups Il and IV

Biocheneal

;;;ou; IV at 9§ per cent fevel
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drenal

Inthe xcsc it ly lowered the volume of gastre
Jusce as well as free aad and further marked mhlbmon of pepuc acuvity. The cvtoFoglcal
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DEMONSTRATION OF THE EXISTENCE or PILECORTICOTROPIN—-A
PRECURSOR OF CORTICOTROPIN (ACTH) IN THE OXY ANTERJOR,
PITUITARY GLAND
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(3) Cride ACTH from FGS—A certam volume of FGS was dried while frozen
The solid obramed was treated with hydrochloric acid and acetone accordng to the
method of Lyons (1937) and the extracted maternal corresponds to the L-fraction of
Dixon and Stack-Dunne (1955)

(9) “Precorticotropts” - Extract—Fresh ox anterior pituitary lobes were dissected, mme-
od, dried by filter paper, promptly weighed and then homogenized with glass homo-
gemzer 1n chilled §“’c) 09 per cent sodum chlonde solution The homogenate (20
mgm dry tissue/ml solvent) was spun (18 0oo g) for 30 minutes The clear reddish
supernatant flud (pH 6 5 to 6 7) which contamned the “Precorticotropin” was stored 1n
the cool chamber &!“— °C}

{s) Bioassay—The ascorbic aad-depletion method of Sayers et al {1948) was used
with minor modifications  The positive response 15 mndicated by a fall of adrenals ascorbic
acid-level (in pgf1o0 mg tissue) caused by an mtravenous mjection of the test matersal
(o 25 mlf100 gm body weight

Resurrs
Sayers test of erude corticotropn extracted from FGS

Table 1 shows the adrenal ascorbic actd depleting activity of crude corticotropm
extracted from FGS as compared with the activities of a standard ACTH preparation
(Armour 84-85 H - kindly supplied by Armour Laboratories, Ltd, U § A), of the
ongual FGS and of FGS at pH 30 It 15 found that although the onﬁmal untreated
FGS possesses virtually no adrenal ascorbic acid-deplening actraty yet the erude cort-
cotropm extracted from 1t 1s actve Further, activity appears i the FGS when 1ts pH
15 adjusted to pH 3 0 by adding Hel (2N) The reason for changing the pH of the ongmal
FGS to pH 3 15 that m the Sayers assay the test matenal 15 admmustered after dissolving
1t 1n a trace-acetic aad—contamnmng 0 ¢ per cent sodum chlonde solution whose pHs 3

Effect on the Sayers actsvity of FGS of lowenng the pH

< - e, —irre

SEPLETION OF ASCORBK FC1D

;m 7y RBRENSwr)
% @

70 50 30 40 30 0
N‘
e
FFFFCTONTHE ACTIVI™Y OF K65IN THE SAVERS TESTOF LUWER NG
THE pH FOR APRROXIMATELY JOsoiN

RESPONSE,
9
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Effect on the Sayers actwity of FGS of addtion of wrea
Table 3 shows the effect of additton of urea on the activity of EGS as compared
with the afarer A0 Wb =TT e s et
was free
puk solt
amount ot erystallne urea (6 6 M} when a clear transparent solution was obtained
1t 15 clear that Sayers actrvity appears i the FGS after additton of urea to 1t (Table 3).

TaBLE 3

Sapers actwity of FGS reated with wrea (6 6M) (Minus sign
ndicates positive responses  figures withm parentheses ndicate
total number of ammals]

Change of adrenal sscorbic acid content (ygm f100 mgm
adrenal tissue weight) by FGS after various treatments —

TREATMENT Mean response = SEM (¥}
MNones ¢ ongmal FGS —ip & 83(3)
Adjustment to pH 3 —i5+6303)

Urea (66 m) —66 4 36 (4)
Blank 6 6m urca solutron only +11+42Q)

*SEM = Standard etror of the mean

Sayers actiny of “Precorticotropin”  extract

Table 4 shows the ascorbic acid-depleting activiry of the “Precorticotropin’ - extracts
(see page 3 for preparation) before and after treatments with various activating agents

Effect of Soduun chlonde on “Precorticotropmn’™

Supernatants were obtamned 1n the rdentical way as m the previous experiment out
of a fresh pituitary-homogenates prepared 1n 0 5 per cent, 09 per cent and 11 5 @ per
cent sodum chloride solution without adjustment of pH The adrenal ascorbic 2ad-
depleting acuvity of such supernatants was determined Further, the activity of :h;
supernatants 1n 0 9 per cent and 1m 0 § per cent sodium chlaride solutions was detcrinmg
separately after adding fresh quantiey of sodium chloride to 1t such that its final con-
centration was §O per cent

The results have been summarised m Table s It appears that sodwm chlorde also
mto the materal active 1n the Sayers

1s capable of the natve p p

test

Fffect on “Precosticotropm’” content of pitustary of acetone treatment and of repeated freezing ond
thawng

was conducted using supernatants of homogenates

bl
A similas expenment (able s ds but from glands which were imually subjected

prepared not from fresh untreated glan
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PRECURSOR OF CORTICOTROPIN (Acm) IN TIE OXY ANTERIOR PITUTTARY GLAND 123
aither to (1) drymg with acetone, or to (2) repeated freczng and thawing Table 6
LRRERC RN s T E 1 N X N S S bl S

Discussioy

At a1 LI e N

18 dujusied £0 3 0 (13DIe 1) LRE TEISON 10T MILILUILG 1 dUJIHL LU piL § U 48 Ot O
the test matertals (Table ]{ 1s that 1n Sayers assays done routncly by us the test mareruals
are dissolved 1n 09 per cent sodwm chlonde solunon contaming acetic aad {o 25 per
cent) g of which 15 30 Thus latter finding should naturally prompt one to study
the mfluence of pH on the unk process d with the prod of Sayers
acuve materual in the FGS  However, there appears to be no such effect of pH change
on the production of Sayers activity i I'GS (Table I, Fig 1) which could be regarded
as optmal indicating the mvolvement of enzymes m the process lf 1 of" mterest to

- PN g . P

Sayers acuvaty appears in FG'S when 1ts pH 15 brought just to the acid side (pH 6 o) and the
virtual lack of response at pH's 6 0 an(f; o 15 due to'the fact :s‘ulzscr\cd by Gf“h“""d‘_

Here 1t can be argued that the absence of actviry m the Sayers test of the crude
alkaline everact 15 due to the presence of proteolytic enzymes i such extracts which affect
materal active 1 Sayers test much more adversely m the alkaline side than i the 2ad
side That thus, however, 18 not the case would appear from what follows

Since some biological substasices of neutral nature such as urea have got profound
actions upon the native structure of protetns the effect of urea on the above prinaple of
FGS was studied Intercstngly enough, the prnciple mactne 1 Sayers test has been
changed mto the acttve form (vrablc 3) 1n the presencr of urea slio

freatment requrred tha the change brought about i HGS 13 not of drasuc nature, and

fertans rather to the internaf condition of the above principle thin co 1o exrernal
The question now anses whether ths new prinagle detecred w the FGS 15 a matve

wubstanee of the pitnitary gland or an arnfact of preparanon One way of answenng
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this question would be to demonstrate the presence of the prinaaple m an extract prepared
from very fresh pituitary glangs under such nuld conditions whach preclude the c{:«\\cc
AP A - - -

above condutions  Moreover, smce this prmaple 15 present also i FGS 1t appears to be
stable indefinitely at pH 7-9 It should be recalled that the activiry of corticoteopm 1s
lost mn presence of alkalt Does the pitnttary gland synthesize the release solely this prn-
aple mto blood where 1t changes rapidly nto corticatrgpm under the conditions of stress»
Is then the corticotropmn obtained from pitwtary an artifact of preparationt However,
this does not appear to be the case In the fresh homogenate of anterior piturtary tissue
only a portion of the total corticotropin content 15 present as precorticotropm’ and 1s
effectve m the Sayers test {Table 4) Ttas possible that the condimons of lalling the
ammals from which the pitutary glands are obtamed, or the tme which elapses between
the death of the ammal and the preparation of the homogenate, may affect the content
of precorticotropin of the glands 1t 15 also possible that the pittary elaborates and
releases a mixture of cor ypun and prec pin 1na fixed ratio which 1s mam-
tamed by breakdown (ot otherwse) of the latter mto cotticotropim (homaeastatisys Tt
needs further mvestigation to answer these questions What 1s clear at present 1s that the
ox anterior pituitary gland contams a ]{rmmp c which though mactive by nself m the
Sayers test 15 convertible mto a material active m this respect It 1s, therefore, proposed
that this pitutary prmerple acung like 2 precursor of corticotropmn 15 as designated as
“Precorticotropin”
It was now deaided to tryrcxtiamonuof fEﬁh patutary fissue for precorncotrapm
Lol o e L1 Al . ¢ '

1 .
that (‘lrymg of tigsues with acetone or subjecting 1t to repeated freezing and thawing {5
tumes) prior to extraction with a9 per cent soduum chioride produced similar cffects

Tapis 6
Activatres 1n Sayers test of the Supernatants obtamed from homogenates of (1) acetone dnied (2) frozen 0%

anteior piturtary tissue 1w 09% NaCl solution (Figures within parentheses ndicate total atinber of
animals, minus sign indicates positive response)

Change of adteral acedoe ad level(pgm {tag mgm adeenal weight) by-

Supernatant from acctone dried Supernatant from frozen pgland
gland homogenate homogenate

d & Treatedto pH3  Untreated &  Treated to pH3
c};'l’;:cda?o—fold and d.\lutedpm- diluted z0-fold  and d;l\;;cd 20-
fold ol

ManROpowe S iigol) —u9EI630) —oE1osl)  —fira

§ E M = Standard error of the mean
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128 € DES AND M MUKHERJI. HISTOCHEMICAL STUDY OF

was no alteration m the bpids  Sayers and hus co-workers (1944) have observed that when
thete was an mereased demand for adrenal coruical hormone such as stress, there wasa
decrease 1n the cholesterol content adrenals Qur findings of the fall m hpids incloding
cholesterol mught be duc to sular reasons ¢ has also been observed that m the absence
of antenor piwitary the adrenal cholesterol did not change to stress (Pate ef of 1953,
Sayers et al 1945} Duc possibly to blockade of pitustary adrenal axis in hibernating toad,
no alteranon m the hpids were observed by us

L g, o IURTE w oo
the cytophsnuc mdusions which were further depleted after 48 hours. Long (1947)
1 [ vaa . S A

fonged exposure has not yet been studied  Elton, Zarrow and Zarrow (1959) have fild
to observe any altcration m the cholesterol content of toad's adrenal on exposure to told
{0-5°C) for 1-4 hours The authors, however, have not mamntamed of they have wsed
hibernanng or non hibernatng toad

It can be concluded that tord’s adrenal also respond to different stress condinors,
but cnly dutng non tubermanng penod.

ACKNOWLEDGEMENT
Thanks are duc to Prof P B Sen, Professor of Physiolegy, for hus hind suggestions
and cencouragement
Rererencrs
Albert S, and Leblond © P (1936) Distnbution of Feulgen and 2,4-duntrophenylhydrazine resce
n wormal castrated, s dand b {ly treaded rats Ende fogy, 39, 186-4%9

Cowst, D M and Magee, M C, {1934) Liponds and hipoud discases 111 Schuller Chintan’s dseist
(Xanthomatosis) and review of literature on iperd content of human tissues, Asch wtera 5

53, 391-399
Db, C, and Mukherp, M (1955) Unpublistied

Explanation of Plate VI |

it 1 Adrenal, chol L, after 48 hours' dehyd during August, Comapate with Fig §
x

fic 2 Adrenal, neucral kpd durng Februzry Compare wh Fig 3 x 96 .
Adrenal, neutrat hpd, dunng Aprd, Compare with Fig 3 x 96

fic 3
i 3 Adremaf cholesteral during February Compate with Fig s < 96
Beoo4 0 T Compare with Fig 4 X 96
Fic - Compate with i 7 < 96

Fic . mpare with Fig 6 x 96 e 7
Fic ¥ Adrenal, ncotrasupis witcs 4o buuis dehydration, dunng April Compare with fig
6

x o
Fis ¢ Adeena), cholesterol, afier “Cold shock for 3 howrs”, dunng August Compare with

Fig s x 06 b
Fic 10 Advenal, cholesterol, after “Cold shock for 48 hours™, durmg Augase Compare wit

Fig 5§ x96. N
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INVESTIGATIONS ON AUTOTRANSPLANTATION OF THE ADRENAL
GLAND IN THE SPLEEN WITH SPECIAL REFERENCE TO PITUITARY-
ADRENAL-RELATIONSHIPS

by A S. Kmsawa Murrtiry and M B. SAmasrasupmg
Indian Cancer Rescarch Centre and Biology Division, Atomic Energy Establishment, Trombay

... Incomnection with a research project under the auspices of the J. C. M. R. for the
‘Dcvcloprxcnt of\a Histochermical Method for the Localisation of Adrenocorticotropic
- Lt LS N L PO | - .- Ty aed L

P

B . P LI K U B S

probably get d d and made physiologically mactive. This technigue of anto-

P &5
transplantation of the adrenal mto spleen has been employed m the present mvestgation
to study its response on pitwtary hustology at different 1ntervals of tume.

In the present mvestigation Wistar rats of both the sexes and about eight to ten weeks
of age were used Both the adrenals were removed under actheranaesthesia, and a piece
of adrenal tissue mtroduced m the spleen with a trocar The ammals were maintamed
on 1sotonic saline for about exght to ten days after operation  Saline was later withdrawn
and the animals were reverted on water  Mortality rate washigh due to operative trauma

The operated ammals were dinided 1nto four groups, The {u’st, second, thud and

! S R o B « O

The changes m the graft and promtary gland were as follows.

PUIRIEE DDA [y S

control anumals

- et funce the forepome. that autotransplantation of adrenal mto spleen

+ pieuttary gland  Basophils are supposed to
trgPlc hormones (TSH), gonadotropic hor-
mones (GH) and ACTH In the present svestigations ‘however, it appears that cells asso-

cated with the production of ACTH were mcreased, 25 evidenced by the proliferation
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of adrenal graft m the spleen  TSH or GH however were notapprecably altered a3 the
thyreid gland and gonads did not show any prohferanon
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DISCUSSION

L remember correctly Sehgman and Rutenburg found that there was a difference n stamning
intensity with acrobic v anaerobic incubation D De’Souza, what type of incubztion did
you use 1n your studics 2

It 15 correct that a difference tn stammng mtensity under acrobic and anacrobic conditions
was found m carly studies where tetrazolum salts were mostly used We used aerobic m-
cubation wath nttro B T - a fase eleceron acceptor  To my nund the difference 15 not very
warked as the cytochrome system cannot compete as efficiently with nitro B T for the
electron acceptance
L LE T e

. nonoe 1 [REN A

action atthe cellularlevel Therecent attempts by workers ike Glick to make these techniques
more refined and quantitative are proving to be extremely valuable
peal PR R S U e fe e S T -

ivo
Dr Singh, your expenuments arc well planned and your results are interesting But, | feel
that 1t 1s a little too much to draw any resemblance with gastrie ulcer as found in human
Y ) v . i
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