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ABSTRACT

THE PRESENT EXPERIMENTS ATTEMPT TO EVALUATE THE ADRENAL CONTRIBU-

TION TO THE OVERALL ANDROGENIC ECONOMY IN THE ADULT MALE RAT USING
THE STRESS OF SEVERE COLD (-5°C) AND PHARMACOLOGICAL REPLACEMENTS.

IN MALE RATS CHRONICALLY EXPOSED TO COLD THE GENITAL ACCESSORY
ORGANS SUFFERED A TRANSIENT DEPRESSION BUT WERE RESTORED TO ALMOST
NORMAL ALTHOUGH THE TESTES REMAIN ATROPHIC., THE GENITAL ACCESSORIES
OF COLO~EXPOSED CASTRATED RATS ALSO SHOWED PARTIAL STIHULATION AND
ADRENOCORT |COTROPHIN TREATMENT RESTORED MINIMALLY THE ACCESSORIES OF
THE CASTRATES.

THE SECRETION OF LARGE AMOUNTS OF ANDROGENS BY THE TESTIS MASKS
THE NORMAL ADRENAL CONTRIBUTION TO THE OVERALL ANDROGENIC SUPPLY.
HOWEVER, UNDER STRESS (COLD) THE ADRENAL HYPERTROPHY MAY COEXIST WITH
AN INCREMENT. OF ANDROMIMETIC FUNCTION. IN THE STRESSED (cCOLD) CAs-
TRATES, THIS INCREMENT OF ADRENAL FUNCTION WOULD APPEAR AS THE ONLY
SUPPORT OF THE ACCESSORY GENITAL ORGANS.

EXPERIMENTS WERE DESIGNED TO SIMULATE THE ACTION OF THE ADRENAL
BY PHARMACOLOGICAL USE OF RECOGNIZED ADRENAL ANDROGENS, IN NORMAL,
CASTRATED, ADRENALECTOMIZED AND DUAL OPERATED ANIMALS. THE CONTRIBU=
TION OF THE PHARMACEUTICALS, THE TESTES, THE ADRENALS AND THE DIFFE~
RENCE BETWEEN THE RESPONSES OF THE ANIMALS AT ROOM TEMPERATURE AND IN
COLD WERE COMPUTED, WITH THE VIEW OF EVALUATING THE ADRENAL PROOUCTION
OF ANDROGENS,

THE RESULTS OBTAINED SHOW THAT:
1o IN COLD=-EXPOSED (-Soc) ADULT MALE RATS, THE HYPERACTIVE ADRENAL

GLAND SECRETES ANDROGENIC MATERIAL, WHICH IN THE CASTRATES IS SUFFICIENT
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TO SUPPORT PARTIALLY, THE GENITAL ACCESSORIES AND THUS DISPLAY A

! REPLACEMENT ' ACTION.

2, ADRENALECTOMIZED ADULT MALE RATS EXPOSED TO COLD (-5°C) FOR |2 DAYS,

HAVE SMALLER ACCESSORIES THAN THOSE OF THE INTACT RATS AT THE SAME

TEMPERATURE,

3. THE GENITAL ACCESSORIES OF THE COLD=EXPOSED ADRENALECTOMIZED~CASTRATED

RATS ARE MORE DEPRESSED THAN THOSE OF THE CASTRATES ALONE AT THE SAME

TEMPERATURE,

L, THE ADRENAL ANDROGENS, ANDROSTENEDIONE AND ADRENOSTERONE ANTAGONIZE

THE COLD=INDUCED ATROPHY OF THE GENITAL ACCESSORIES IN ADRENALECTOMIZED

AND ADRENALECTOMIZED=CASTRATED RATS,

5, THE RESPONSE OF THE GENITAL ACCESSORIES TO THE EXOGENOUS ADRENAL

ANDROGENS IS INCREASED WHEN THE RATS ARE EXPOSED TO SEVERE COLD (-SOC).
1T 1S CONCLUDED THAT UNDER NORMAL CONDITIONS, THE CONTRIBUTION TO

THE CIRCULAT ING ANDROGENS BY THE TESTIS AMOUNTS TO ABOUT 93% AND BY THE

ADRENALS ABOUT 7%5 UNDER STRESS (COLD) THE TESTKS CONTRIBUTES ABOUT 51%

AND ADRENAL 23% .




RESUME

LA PRESENTE RECHERCHE PROPOSE UNE ESTIMATION DE LA CONTRIBUTION
SURRENALIENNE A LVECONOMIE DES HORMONES ANDROGENES CHEZ LE RAT MALE
ADULTE; LE STRESS DU FROID RIGOUREUX (=5°C) ET LE REMPLACEMENT THERA-
PEUTIQUE ETANT LES PRINCIPALES SITUATIONS EXPERIMENTALES.

CHEZ LE RAT MALE EXPOSE AU FRO1D, LES ACCESSOIRES SEXUELS SUBISSENT
UNE DEGENERESCENCE TEMPORAIRE, MAIS REVIENNENT A UN NIVEAU PRESQUE NORMAL
MALGRE L'ATROPHIE PERSISTANTE DU TESTICULE. CHEZ LE CASTRE, LES ACCESSOI=
RES SEXUELS DE L'ANIMAL AU FROID DEMONTRENT UNE REPARATION PARTIELLE ET
LIACTH CAUSE UNE STIMULATION MINIMALE, MAIS CARACTERISTIQUE.

Aux CONDITIONS NORMALES, LA SECRETION ABONDANTE PAR LE TESTICULE
MASQUE LA CONTRIBUTION SURRENAL IENNE AUX ANOROGENES CIRCULANTS; CEPENDANT,
CHEZ LUANIMAL SOUMIS AU STRESS, L'NYPERTROPHIE CORTICALE POURRAIT S'ALLIER
3 UNE AUGMENTATION DE LA SECRETION ANDROMIMETIQUE. CHEZ LE CASTRE SOUMIS
A L'aGRESSION (FRO1D), CET INCREMENT DE LA FONCTION CORTICALE SEMBLE
FOURNIR LE SEUL SUPPORT DES ACCESSOIRES SEXUELS.

LE DEVIS EXPERIMENTAL POURVOIT A UNE SIMULATION DE L'ACTION CORTI=
CALE, PAR L'USAGE D'ANDROGENES SURRENAL1ENS RECONNUS, CHEZ DES ANIMAUX
CASTRES, SURRENALOPRIVES ET SOUMIS A LA DOUBLE OPERATION. LES CALCULS
1) DE LA CONTRIBUTION DES MEDICAMENTS, DU TESTICULE ET DE LA SURRENALE,
£T 2) OF LA DIFFERENCE DES REPONSES 3ALA TEMPERATURE NORMALE ET AU FROID,

RENDENT POSSIBLE UNE ESTIMATION DE LA PRODUCTION ANDROGéNIQUE DE LA

SURRENALE,



Les RESULTATS OEMONTRENT QUE:
I) CHEZ LE RAT MALE ADULTE EXPOSE AU FROID (-5°C), LE cORTEX SURACTIVE
SECRETE DES ANDROGENES QUI, CHEZ LE CASTRE, SUFFISENT AU SUPPORT PARTIEL
DES ACCESSOIRES SEXUELS ET AINSi, DEMONTRENT UN "REMPLACEMENT THERAPEU=
TIQUE",
2) LE RAT SURRENALOPRIVE EXPOSE AU FRO1D (=5°C) ouRANT 12 JouRs, POSSEDE
DES ACCESSOIRES PLUS PETITS QUE CEUX DE L'ANIMAL INTACT EXPOSE AU FRO1D.
3) Les ACCESSOIRES SEXUELS DU CASTRE SURRENALOPRIVE EXPOSE AU FROID SONT
PLUS PETITS QUE CEUX DU SIHPLE.CASTﬂé EXPOSE AU FROID.
4) LES ANDROGENES SURRENALIENS, Anﬁnosrﬁusolouz ET ADRENOSTERONE, COM-
BATTENT LA DEPRESSION DUE AU FROID DES ACCESSOIRES SEXVELS CHEZ LES
SURRENALOPRIVES ET LES CASTRES SURRENALOPRIVES.
5) LA REPONSE DES ACCESSOIRES SEXUELS AUX ANDROGENES SURRENALIENS D'IMPORT
EST ACCENTUEE PAR LYEXPOSITION AU STRESS DU FROID RIGOUREUX (-5C).

NOUS CONCLUONS QUE NORMALEMENT, LES ANDROGENES CIRCULANTS PROVIEN=
NENT DU TESTICULE A RAISON D'ENVIRON 93% ET DES SURRENALES A RAISON
D'ENVIRON 7% LORS OE L'AGRESSION (FRO1D), LA CONTRIBUTION OU TESTICULE

TOMBE A ENVIRON 51% ET CELLE DE LA SURRENALE MONTE A ENVIRON 23%,




INTRODUCTION

. REVIEW OF THE LITERATURE

THE PRESENCE OF C=19 STEROIDS IN ADRENAL TISSUE WAS ﬁthn DURING
THE EARLY STUDIES OF REICHSTEIN (1936), wHO ALSO REALIZED THAT THE
B10LOGICALLY ACTIVE STEROIDS OF THE CORTICOID SERIES (€=21) coutp BE
EASILY CONVERTED (IN VIVO) To THE C-19 GROUP. SINCE THEN, SEVERAL C~19
STEROIDS HAVE BEEN ISOLATED FROM ADRENAL TISSUES, UNDER CONDITIONS THAT
POINT TO THEIR PHYSIOLOGICAL SIGNIFICANCE (DORFMAN, 1962) .

THE ADRENAL=GONAD RELATIONSHIP HAS BEEN EXTENSIVELY REVIEWED
gy PARKES (1945). THE MARKED DEVELOPMENT OF THE VENTRAL PROSTATE IN
YOUNG CASTRATED RATS (PRICE, 1936) wAs ATTRIBUTED BY HOWARD (19384,
19388) TO THE ACTION OF ANDROGENS FROM THE ADRENAL CORTEX, THE SAME
EXPLANATION WAS SUGGESTED FOR THE EXTENSIVE DEVELOPMENT OF THE SEMINAL
VES ICLESAND PROSTATE IN YOUNG CASTRATED MICE (Howaro, 1939). ThE
VENTRAL PROSTATE DOES NOT DEVELOP IN IMMATURE CASTRATED=ADRENALECTO=
mize0 RATS ( BIURRILL AND GREENE, 1939; HowARD, 1941), COMPLETE CAS=
TRATION ATROPHY WAS FOUND IN THE VENTRAL PROSTATES OF 26, 3l, 36 anD Ui
OAY-OLD‘ADRENALECTOMIZED-CASTRATED RATS., THE VENTRAL PROSTATES WERE
PARTIALLY MAINTAINED IN CASTRATED NON=ADRENALECTOMIZED ANIMALS AT 26 AND
3} pAYS, BUT NOT AT 36 AND 41 0AYSe |N THE PRESENCE OF THE TESTIS,
ADRENALECTOMY ALOME DID NOT MODIFY THE VENTRAL PROSTATES AT ARY OF THESE
AGES. THE ADRENALS HAD AN ANDROMIMETIC CAPACITY IN THE YOUNGER IMMATURE
aaTs (26 AND 31 DAYS OLD) BUT NOT IN THE OLDER IMMATURE ANIMALS (36 AND
4| DAYS) OR IN ADULT RATS (BURRILL AND GREENE 1940; GERSH AND GROLLMAN,

1939), THE INABILITY OF THE ADRENAL CORTEX TO MAINTAIN THE ACCESSORY



SEX ORGANS OF THE ADULT CASTRATE MIGHT BE DUE TO A HIGHER THRESHOLD
OF RESPONSE OF THE ADULT SEX ACCESSORIES AS COMPARED TO THOSE OF
THE IMMATURE ANIMAL (KATSCH ET AL, 1948), GONADECTOMY IN YOUNG MALE
HICE OF AN INBRED STRAIN PRODUCED ADRENOCORTICAL CARCINOMA CORRELATED
WITH STRONG STIMULATION OF THE PROSTATES AND SEMINAL VESICLES (WooLLEY
AND LITTLE, 1945a, 19458) . AUTOTRANSPLANTATION OF MALE RAT ADRENALS ag
INTO ONE SEMINAL VESICLE OF ADULT CASTRATED RATS PRODUCED A DEFINITE
BUT LOCAL STIMULATION OF THE ACCEPTOR GLAND AND ANDROGENIC EFFECTS
ON THE OTHER SEMINAL VESICLE AND ON THE VENTRAL PROSTATE (PRICE AND
InGLE, 1957)« ADRENOCORTICOTROPHIN TREATMENT IN YOUNG CASTRATED
MALE RATS CAUSED STIMULATION OF THE VENTRAL PROSTATE (DAVIDSON AND
Moon, 1936; DAVIDSON, 1937) AND OF THE SEMINAL VESICLES (NeLson, 19Ll;
DEANESLY, 1960). HoWEVER, oTHER 0BSERVERS (MooRE, 1953; VAN DER Laan,
1953) WERE UNABLE TO CONFIRM THESE RESULTS. Lostroch ano L1 (1957)
0BTAINED SOME GROWTH OF THE VENTRAL PROSTATE AND SEMIMAL VESICLES
AFTER ADRENOCORTICOTROPHIN TREATMENT IN HYPOPHYSECTOMIZED=CASTRATED
RATS AT CERTAIN DOSAGE LEVELS AND THEY EMPHASIZED THAT DOSAGE 1S A
CRITICAL FACTOR IN DEMONSTRATING THE ANDROGEN=SECRETING ABILITY oF
THE ADRENAL CORTEX UNDER ACTH STIMULATION, ApMINISTRATION OF ACTH
70 ADRENALECTOMIZED=HYPOPHYSECTOMIZED=CASTRATED RATS DOES NOT AFFECI
THE ACCESSORY GLANDS.

THE ADRENALS ARE SUSCEPTIBLE TO AOVERSE ENVIRONMENTAL CONDI=
TIONS; IN RATS EXPOSED TO COLD THE ADRENALS UNDERGO CHANGES IN SE=

CRETORY ACTIVITY AND THE CORTEX INCREASES IN SIZE (InGLe, 1958).



INCREASED ADRENOCORTICAL FUNCTION OUR ING EXPOSURE TO COLD HAS BEEN
INDICATED BY THE HYPERTROPHY OF THE ADRENALS AND THE DEPLETION oF
ASCORBIC ACID AND CHOLESTEROL [LEVIN, 19455 SAYERS j;LJQE, 1944, 1946) .
THE HYPERTROPHY REPRESENTS HYPERPLASIA OF THE ZONA FASCICULATA; THIS
ZJONE 1S CONSIDERED RESPONSIBLE FOR THE PRODUCTION OF MOST OF THE
STEROIDS (Héaoux,Ann,Scuﬁquuﬁ, 1959).

THE Errscrs or>Lou6, CONTINUOUS COLD ENVIRONMENT ON THE ENDO-
CRINEiTESTIS.OF THE RAT HAVE BEEN STUDIED EXTENSIVELY (N RECENT TIME.
Hékoux:ANo CAﬁPesLL (1959): REPORTED A SLIGHT BUT S1GNIF ICANT REDUC-
TIdN'lN iu:zwenénf OF THE GENITALS OF MALE RATS EXPOSED TO COLD FOR
THREE" MONTHS. AFTERlPROLONGEb EXPOSURE TO COLD (2°C) cryPTORCHISH
wnsvpnonucso IN NORMAL UNTREATED anrs, THE TESTIS AND SEMINAL VESICLES
BECAME ATROPNIC (DueAL ET AL, |962) IN ACUTE EXPOSURE TO SEVERE COLD
(= 5°C) ALSO, A CONSIDERABLE DECREASE IN THE WEIGHT OF THE TESTIS,

WAS OBSERVED AND THE S EX ACCESSORIES, ESPECIALLY PROSTATES AND SEMI=
NAL VESICLES Possssseo THE TYPICAL EUNUCHOID CHARACTERESTICS. PHYS10-
LOGICAL INFORMATION DERIVED FROM MORPHOLOGICAL DATA REVEALED THAT THE
EFFECT OF COLD ON THE MALE GENITAL APPARATUS IS TWO=FOLD: SYSTEMIC AND
ENDOCRINE; THE TWO EFFECTS ARE SUPERIMPOSED AND ADDITIVE, BUT DISTINCT
(PERRAULT AND DuGAL, 1962 Ao 1962 ; OUELLETTE ET AL. 1965). A BIPHASIC
RESPONSE OF THE GENITAL ACCESSORIES WAS OBTAINED IR SEQUENTIAL STUDIES
OF THE EFFECT OF PROLONGED EXPOSURE TO COLD (2°C), THE SEMINAL VESICLE
WAS INITIALLY DEPRESSED ALONG WITH THE TESTIS BUT FINALLY, THE WE | GHT

OF THE SEMINAL VESICLES OF ALL ANIMALS, WITHOUT EXCEPTION RETURNED

TO NORMAL.



THE SOURCE OF ANDROGENS MAY HAVE BEEN IN PART, OUTSIOE THE TESTIS,
POSSIBLY IN THE ADRENALS.

IN THE CASTRATED RATS ALSO, THE sénluAL VESICLE WEIGHT WAS
{NITIALLY DEPRESSED AFTER PROLONGED EXPOSURE TO COLD (29C) BuT FINALLY
SHOWED A SIGNIFICANT INCREASE OVER THAT OF THE CASTRATES MAINTAINED
AT ROOM TEMPERATURE. THE SOURCE OF ANDROGENS IN THIS CASE O0BVIOUSLY
WAS EXTRATESTICULAR AND MOST PROBABLY IN THE ADRENALS (DueaL ET_AL.
1962)

TREATMENT WITH ADRENOCORTICOTROPHIN PRODUCED SIGNIFICANT STI=
MULAT 10N OF THE ACCESSORY GENITAL ORGANS IH ADULT CASTRATED MALE RATS,
THUS slHULATiNc THE ACTION OF COLD (-5°C). THIS OBSERVATION AGAIN
POINTS TO THE SI1GNIFICANCE OF ADRENAL Aunnosehs IN COLD=EXPOSED RAT

(PERRAULT AND DuGAL, 1963).

2. STATEMENT OF THE PROBLEM

THE AIM OF THE PRESENT EXPERIMENT WAS TO OBTAIN DIRECT EVIDENCE
OF THE CONTRIBUTION OF THE ADRENAL TO THE ANDROGENIC POOL.

IN THE CASTRATED MALE RATS EXPOSED TO SEVERE COLD THE HYPER=
ACTIVE ADRENAL CORTEX PROBABLY PRODUCES ENOUGH ANDROGENIC SUBSTANCE
70 SUPPORT THE GENITAL ACCESSORIES AT LEAST PARTIALLY AND THUS DISPLAY
A 'REPLACEMENT! ACTION,

THE NATURE OF THIS AORENAL ACTION IS ASCERTAINED BY ADMIN ISTRA=
710N OF RECOGNIZED ADRENAL ANDROGENS TO COLD-EXPOSED MALE RATS WITH

OR WITHOUT CASTRATION AND (OR) ADRENALECTOMY.



MATERIALS AND METHODS

|. ANIMALS AND DIET

A GROUP OF MALE RATS (WISTAR ALBINO) WAS DISTRIBUTED AS SHOWN
(N TABLE |+ THE ANIMALS WERE CAGED INDIVIDUALLY AND MAINTAINED EITHER
AT ROOM TEMPERATURE (2I°C) or IN THE coLp RooM (AT 2°C FOR ONE MONTH
AND =5°C FOR NEXT 12 DAYS), THE DIET CONSISTED OF PuriNA LaB CHOw
AND TAP WATER AD LIBITUM; ADRENALECTOMIZED ANIMALS WERE PROVIDED WITH
AN AQUEGUS SOLUTION OF SODIUM CHLORIDE (1%) INSTEAD OF TAP WATER. TO

PREVENT NESTING IN THE COLD, A LIMITED BUT SUFFICIENT NUMBER OF CHOW

BISCUITS WAS PROVIDED,

2, EXPOSURE TO COLD

AFTER THE USUAL 5=6 DAY QUARANTINE AT ROOM TEMPERATURE, THE
EXPERIMENTAL ANIMALS WERE PLACED IN THE COLD AT A TEMPERATURE OF

20 ¢ 19C FOR ONE MONTH, FOR ACCLIMATION, THE COLD ACCLIMATED RATS

(HITH OR WITHOUT TREATMENT OR SURGERY) WERE THEN EXPOSED TO A TEMPERA=:

TURE OF 5% ¢ 19C FoR A FURTHER PERIOD OF 12 DAYS, THE COLD ROOMS
WERE VENTILATED, THERMOSTATICALLY CONTROLLED AND ILLUMINATED UNDER

AUTOMATIC CONTROL FROM 8 AJMe TO 6 PoMo DAILY,

3, RoOM TEMPERATURE CONTROLS

THESE ANIMALS ARRIVED FROM THE SUPPL IER SIXIDAYS PRIOR TO
SURGERYe. ACCORDING TO A SCHEDULE BASED ON THE AVERAGE GROWTH RATE
OF THIS STRAIN OF RATS, THEY WERE SELECTED FROM THE STOCK TO BE ABOUT
THE SAME AGE AS THE COLD=ACCLIMATED ONES. THE SURGERY WAS PERFORMED

AT ROOM TEMPERATURE AFTER THE USUAL QUARANTINE OF SIX DAYS, IN THE



TABLE |

DISTRIBUTION OF ANIMALS

2°C FOR 30 DAYS

GROUPS 21% -5% For 12 DAYS
UNTREATED
UNOPERATED¥ 33t 35
ADRENALECTOMIZED 35 | 45
CASTRATED 29 20
DuAL OPERATED 26 L6
ANDROSTENED 1 ONE®
UNOPERATED 1l 10
ADRENALECTOMIZED 13 30
CASTRATED 10 10
DUAL OPERATED I 30
ADRENOSTERONE®
UNOPERATED 12 10
ADRENALECTOMIZED B ¥ 30
CASTRATED 10 12
OuAL OPERATED 12 | 30

A. GROUP POPULATION
B, 05 MG PER RAT DAILY FOR 12 DAYS SUBCUTANEOUSLY.
€. 3.0 MG PER RAT DAILY FOR 12 DAYS SUBCUTANEOUSLY.

0
% UNTREATED UNOPERATED AT ROOM TEMPERATURE (21°C) =" AssoLuTE ConTROL',




SAME MANNER AS FOR THE COLD=ACCL IMATED ONES AND THE ANIMALS WERE KEPT

AT 2|°c UNTIL SACRIFICE.

4, SURGERY

SURGERY WAS PERFORMED AT ROOM TEMPERATURE UNDER LIGHT ETHER
ANESTHESIA; CASTRATION WAS PERFORMED BY ABDOMINAL APPROACH AND ADRENAL=
ECTOMY BY DORSAL APPROACH, THE ANIMALS WERE MAINTAINED AT ROOM TEMPE=
RATURE FOR 24 HOURS AFTER SURGERY, RETURNED AT 2°c FOR THE NEXT 24

0
HOURS AND FINALLY EXPOSED TO -5 C FOR 12 DAYS.

5. TREATMENTS

ANDROSTENEDIONE! DISSOLVED IN CORN OIL WAS ADMINISTERED
sUBCUTANEOUSLY (0+5 MG PER RAT DAILY For 12 DAYS) BEGINNING ON THE
DAY OF ENTRY TO -5%C. ADRENOSTERONEZ SUSPENDED IN ETHYLENE GLYCOL
WAS ADMINISTERED IN THE SAME MANNER AT THE DAILY DOSE OF 3 MG PER RAT.
THE DOSE=RESPONSE RELATIONSHIP OF THESE HORMONES IS DETAILED IN THE
APPENDIXe

THE CASTRATED, ADRENALECTOMIZED AND THE DUAL OPERATED GROUPS
RECEIVING HO HORMONE TREATHENT, ALONG WITH THE ABSOLUTE CONTROLS, WERE
0IVIDED INTO THREE SUBGROUPS: ANIMALS OF THE FIRST suaéaour RECEIVED
corn 01t (0e2 ML/RAT/DAY FOR 12 DAYS) SUBCUTANEOUSLY, THOSE OF THE
SECOND RECEIVED ETHYLENE GLYCOL (0.2 ML/RAT/0AY FoR 12 DAYS) AND
THOSE OF THE THIRD WERE LEFT UNTREATEDs THE AUTOPSY DATA OF THE THREE

$UB=GROUPS WERE YDENTICAL IN EACH GROUP AND HENCE POOLED TOGETHER.

| Z\q-AnnaosTENE-s, | 7-D10NE; NUTRITIONAL B 1OCHEMICAL CORPORAT ION,
CLEVELAND, OH10, UJS.Aej ControL No. 5665,

2 b
A T=ANDROSTENE=3, |1, 17=-TRIONE; REICHSTEIN'S SUBSTANCE G; SIGMA

CHEMICAL COMPANY, $T. Louis, MisSOURl, UeSsAe; LOT NOut 948-0580,



6, OUTLINE OF THE SCHEDULE

Day
MINUS 38 =  ARRIVAL OF ANIMALS FOR ACCLIMATION, QUARANTINE.
Day o
Minus 32 = ACCLIMATION PERIOD BEGINS AT 2°C,
Day 0
Minus 8 = ARRIVAL OF ROOM TEMPERATURE (21°C) conTROL
ANIMALS,
Day ALL SURGERY AT ROOM TEAPERATURE AND 24 HOURS
Minus 2 =
AT ROOM TEMPERATURE
DAY ROOM TEMPERATURE CONTROLS REMAIN AT ROOM TEMPERA=
Minus | =

TURE, ACCLIMATED ANIMALS RETURN TO 2",

DAy 0 - EXPOSURE OF ACCLIMATED ANIMALS TO -5°C BEGINS,
TREATMENT WITH ANDROSTENEDIONE AND ADRENOSTERONE
TO ALL ANIMALS BEGINSe

Day

Prus 12 AUTOPSY,

7o AUTOPSY DATA P

4
) To odraw 74E MiriAh WAUES,
AUTOPSIES WERE PERFORMED ON DAY ZERO (DAY 2 Pon-onmnvm}q 3

WHEY THE EXPERIMENTS WERE TERMINATED ON DAY 12 oF coLp ExPOSURE (DAY
|4 POST=OPERATIVELY)s THIS PERIOD OF EXPOSURE TO -5°C WAS SELECTED
aecuusslrne COMPLETE CASTRATION EFFECTS WERE PRESENT ANDéQECAUSE oF
ACCL IMAT 10N, THE SURVIVAL OF THE ACCLIMATED ADRENALECTOMIZED ANIMALS
AMOUNTED TO ABOUT 25=-28% OF THE INITIAL POPULATION. THE ANIMALS WERE

SACRIFICED BY DECAPITATION, THE ORGANS WERE DISSECTED OUT, EXAMINED,



BLOTTED AND WEIGHED WET ON A ROLLER-SMITH BALANCE (uP To 500 MG TO
THE NEAREST 0,2 MG) OR A CgNr#0=GRAM BALANCE (FOR HIGHER WEIGHTS).
THE ALKALINE PHOSPHATASE ACTIVITY OF THE SEMINAL VESICLES WAS
DETERMINED BY THE METHOD OF HAWK ET AL. (1954)s THE ZINC65 UPTAKE

BY THE DORSOLATERAL PROSTATE WAS DETERMINED BY THE METHOD OF GuNnN
|

s

£7_ate {1960)3 TWENTY=FOUR HOURS PRIOR TO SACRIFICE, THE TRACER
\AS ADNINISTERED INTRAVENOUSLY IN THE EXTERNAL JUGULAR (VIA A SMALL
SKIN INCISION)s AT POST-HORTEM, THE GLAND WAS CAREFULLY DISSECTED |
OUT, DRIED TO CONSTANT=WE!IGHT, COUKTED IN A GAS=FLOW, LOW-BACKGROUND
Gslcen-MusLLén 0ETECTOR (NUCLEAR CHICAGO, ModsL‘CIIS);' 3 THEiRESULTS

ARE EXPRESSED IN COUNTS PER MINUTE FOR EACH GLAND,
FEal . .

8. STATISTICS:: "

ALL VALUES WERE SCREENED BY MEANS OFiTﬁEVO;XOQi§'T§§T'FOR‘
extremes (Dixon, 1951). The TAaLés QQOTE'fHE'ABKFFFETIFALfMEAﬁIQ’TH v
THE STANDARD ERROR OF THE MEAN. THE DIFfEEENCE.BITwEEN'THé'COLD-EX?OSEQ
AND RESPECTIVE CONTROL IS EXPRESSED IN PER&ENT.bffrtﬁgﬁgé FROM THE CON=
TROL AND SUBJECTED TO THE T TEST. H1STOGRAMS asERESEuruns 1u£‘rkncr|on

OF THE ABSOLUTE CONTROL ARE ALSO SUBMITTED,

ZIN065 SUPPLIED BY ATOMIC ENERGY OF CANADA LIMITED. AS NITRATE
IN NITRIC ACID; SPECIFIC ACTIVITYS 558 MC PER GRAM; CONCENTRA=
T10N: 15,4 MC PER HL; DILUTED WITH ALKALINE sALINE (FInaL PH
AROUND 5,7); ADMINISTRATIONS L0 pc PER 100 M BODY WEIGHT IN

0.1 MLy, INTRAVENOUSLY,
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RESULTS

1+ SURVIVAL

THE SURVIVAL OF THE RATS AT ROOM TEMPERATURE WAS NOT MATERIALLY
ALTERED BY SURGERY OR TREATHENTS. IN COLO=EXPOSED (-5°C) ANIMALS
HOWEVER, BECAUSE OF ACCLIMATION (2°C), 28% OF THE INITIAL POPULATION
OF ADRENALECTOMIZED RATS SURVIVED AND 25% OF THE POPULATION SUBJECTED
TO THE DUAL OPERATION SURVIVED |2 DAYS AT -5°C. TREATMENT WITH EITHER
OF THE TWO HORMONES DID NOT MODIFY SIGNIFICANTLY THE SURVIVAL OF THESE
TWO OPERATED GROUPS IN THE COLD (-5°C). MORTALITY IN OTHER COLD=EXPOSED

GROUPS WAS NOT SIGNIFICART.

2, Booy welGHT (TasLe |1 AND FiGuRre 1)
THE AORENALECTOMIZED ANIMALS AT ROOM TEMFERATURE (2|°c) WITH

SODIUM CHLORIDE SUPPORT, SHOWED A NOTABLE DELAY OF BODY GROWTH; CAS=-
TRATION HAD NO EFFECT AND THE DUAL OPERATION WAS NOT MORE TRAYMATIC
THAN ADRENALECTOMY ALONE, THE HORMONE TREATHENT DID NOT HAVE ANY
S1GNIFICANT INFLUENCE ON THE BODY WEIGHT, THE SYSTEMIC EFFECT oF
EXPOSURE TO COLD (-5°C) WAS REFLECTED BY AN UNIFORM DEPRESSION OF THE
GROWTH RATE} THIS EFFECT WAS MINIMAL IN THE DUAL=OPERATED AN IMALS

. THE ADRENALECTOMIZED MAINTAINED A MEDIAN POSITION, BECAUSE OF A

LOWER INITIAL BODY WEIGHT.

3, TesTis WEIGHT (TABLE |11 AND FIGURE 2)
ADRENALECTOMY HAD A NEGLIGIBLE EFFECT ON TESTIS WEIGHT. TREAT=

MENT WITH ANOROSTENEDIONE CAUSED A DEPRESSION OF TESTIS WEIGHT IN THE
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ADRENALECTOMIZED ANIMALS ONLY. ADRENOSTERONE TREATMENT PRODUCED A
DEPRESSION OF TESTIS WEIGHT EVEN IN INTACT ANIMALS. CoLo (=5°C) Hao
A DEPRESSING EFFECT ON TESTIS WEIGHT WHICH WAS HOWEVER WITHIN THE

RANGE OF SYSTEMIC LOSS.

L, GENITAL ACCESSORIES

Ao VENTRAL PROSTATE WEIGHT (TaBLE IV AND FIGURE 3)

THE VENTRAL PROSTATES WERE UNIFORMLY AND SIGNIFICANTLY STIMU=

LATED IN ACCLIMATED ANIMALS, AT DAY 12, THE ANIMALS AT ROOM TEMPERA=

TURE DI1D NOT SHOW CHANGE IN WEIGHT DUE TO ADRENALECTOMY. CASTRAT ION f
PRODUCED THE CLASSICAL ATROPHY AND DUAL OPERATED ANIMALS DISPLAYED
THE CASTRATION EFFECT.

TREATMENT WITH EITHER OF THE TWO HORMONES SHOWED A STIMULATION
OF THE WEIGHT, WHECH WAS MORE MARKED WITH ADRENOSTERONE IN ALL ANIMALS,
ESPECIALLY IN CASTRATES WITH OR WITHOUT COLD.

THE COLD=EXPOSED (=5%C) INTACT ANIMALS SHOWED A WEIGHT DEPRESS ION
EMPHAS1ZED BY ADRENALECTOMY, [N THE CASTRATES, COLO=EXPOSURE PRODUCED
A SIGNIFICANT INCREASE IN WEIGHT AS COMPARED TO THE ROOM TEMPERATURE

CASTRATESe. THE DUAL CPERATED ANIMALS DID NOT SHOW ANY CHANGE DUE TO

coLD EXPOSUREs THE EFFECT OF COLD WAS CANCELLED BY THE HORMONE TREAT=
MENTS,
8o SEMINAL VESICLES
1) WeiGHT (TABLE V AND FIGURE L)
THE INTACT AND ADRENALECTOMIZED COLD=ACCLIMATED ANIMALS SHOWED

A STIMULATION WHEN COMPARED TO THE ROOM TEMPERATURE ONES AT DAY 2ERO,
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- ON DAY 12, THE SURGICAL EFFECTS WERE THE SAME AS OBSERVED WITH
VENTRAL PROSTATE WEIGHT,
FTREATNENT wirhjnoﬁnd&:s gaoobcéb STIMULATION AND ADRENOSTERONE
w@s AGAIN HORE :rftci|yéltﬁAnlAknkokfsnsn|ou: IN ALL ANIMALS, THERE
WAS A DEPRESSION |n wsich IN‘COLD-EXPOSEO INTACT AN IMALS, EMPHAS IZED
*av ADRENALECTOHY.' IN-THE CASTRATES ANO DUAL OPERATED ANIMALS THE

WEIGHT WAS NOT MODIFIED AFTER EXPOSURE To -5 C.

11) ALKALINE PnosPNAvas: A;rlv(fv (TABLE V1 ano FiGuRE 5)

ON DAY ZERO, THE INTACT, AnnsﬁALEETOleeo AND DUAL OPERATED,
COLD=ACCL IMATED ANIMALS (2°c), SHOWED AN lncnsnseo ACTIVITY WHEN
COMPARED TO THE ROOM TEMPERATURE ANIHALS.

ON DAY 12, ADRENALECTOMY cAusep A_NILD DEPRESSION AT ROOM
TEMPERATURE, CASTRATION PRbDuCED:AJ§§V€RE ATR0PHY AND THE DUAL OPE-
RATION REPRESENTED MAINLY THE casjﬁﬁtiﬁﬂ EFFECT,

THE ACTION OF CASTRAT!QN'K*D‘;FLTHE DUAL OPERATION WAS LESS
MARKED ON THE ENZYNE AEflV!Ty TﬁAN.bﬂ THE ORGAN WEIGHT. TREATMENT,
ESPECIALLY AORENOSTERONE, STIHULATED THE ACCESSORIES OF ALL ANIMALS,

COLD exposuns ( 5°C) PRODUCED A DEPRESSION OF ACTIVITY,

_ EMPHASIZED BY ADRENALECTDMY. A STIMULATION WAS OBSERVED IN THE CAS=
o rnutes eur.upr IN THE DUAL OPERATED ANIMALSs THE DEPRESSION DUE TO
COLD AND SURGICAL STATE WAS CANCELLED BY THE ANDROMIMETIC AGENTS,
SPECIALLY BY ADRENOSTERONE WHERE THE OBSERVED VALUES WERE HIGHER THAN

THOSE OF THE ABSOLUTE CONTROLS.
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C. DORSOLATERAL PROSTATE

1) WEiGHT (TaBLE VII AND FIGURE)

THE INTACT AND ADRENALECTOMIZED COLD~ACCLIMATED ANIMALS SHOWED
AN INCREASE IN WEIGHT WHEN COMPARED TO THE ROOM TEMPERATURE ANIMALS
ON DAY ZEROs ON DAY 12, ADRENALECTOMY DID NOT PRODUCE ANY EFFECT ON
THE WEIGHT OF THE DORSOLATERAL PROSTATE AT ROOM TEMPERATURE; CASTRA=
TION CAUSED THE CLASSICAL EFFECTS AND THE OUAL OPERATED ANIMALS DIS=
PLAYED THE ATROPHY MAINLY DUE TO CASTRATION.

ANDROSTENEDIONE TREATMENT HAG A STIMULATING EFFECT ON THE
WEIGHT OF THE DORSOLATERAL PROSTATE IN ALL ANIMALS AND ADRENOSTERONE
TREATMENT STIMULATED THE GLAND TO REACH THE CONTROL LEVEL.

EXPOSURE T0 =5°C PRODUCED A DEPRESSION OF THE WEIGHT OF THE
GLAND IN INTACT CONTROLS, EMPHASIZED BY ADRENALECTOMY. AN INCREASE
IN WEIGHT WAS PRODUCED IN THE CASTRATES (BUT NOT IN THE DUAL OPERATED
ANIMALS) AFTER |2 DAYS COLD EXPOSURE.

13) Zine®5 uptake (TaBLE VI anD FiIGuRe 7)

THE 2INCO® UPTAKE BY THE DORSOLATERAL PROSTATE FOLLOWED THE
SAME PATTERN OF CHANGES OUE TO SURGERY AND COLD EXPOSURE (=5°C) As
THE ORGAN WEIGHT,

TREATMENT ESPECIALLY WITH ADRENOSTERONE PRODUCED AN INCREASE
IN UPTAKE.

Couo (=5°C) HAD A DEPRESSING ACTION ON THE ZINCO>

UNOPERATED ANIMALS, THIS DEPRESSION WAS MORE MARKED IN THE ADRENALEC-

TOMIZED ANIMALS. THE CASTRATES SHOWED A MARKED STIMULATION IN THE

UPTAKE IN THE
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COLD WHILE THE DUAL OPERATION OISPLAYED A SLIGHT ST IMULATION, THE
EFFECT 8F COLD AND SURGERY WAS CANCELLED BY THE HORMONE TREATMENTS.

THE GRADATION OF RESPONSES TO SURGERY AND TO HORMONE TREAT=
MENTS WAS MORE PRONOUNCED IN THIS PARAMETER THAN IN ANY OTHER PARA=
METER. IT IS EVIDENT, FROM THE ANDROGENIC PARAMETERS THAT IN GENERAL,
IN RATS EXPOSED TO SEVERE COLD (-5°C), ADRENALECTOMY PRODUCES A
SIGNIFICANT DEPRESSION IN ADDITION TO THAT PRODUCED BY COLD ITSELF.

A STIMULATION IS OBSERVED IN THE CASTRATES AFTER COLD=EXPOSURE,
BUT NOT IN THE DUAL OPERATED ANIMALS,

THE GENITAL ACCESSOR{ES OF THE COLD EXPOSED ANIMALS ARE ST!-
MULATED BY THE EXOGENOUS ADMINISTRATION OF ADRENAL ANDROGENS AND
ADRENOSTERONE HAS A GREATER EFFECT THAN ANDROSTENEDIONE,

THE RESPONSE OF THE GENITAL ACCESSORIES TO THE HORMONES IS
MORE PRONOUNCED IN THE COLD EXPOSED (=5C) ANIMALS THAN TN THE CORRES= ‘

PONOING RATS AT ROOM TEMPERATURE,

5 ADRENAL WEIGHT (TAsLE IX AND F1GURE g)

A SIGNIFICANT STIMULATION OF THE ADRENALS WAS FOUND AFTER
30 DAYS OF COLD ACCLIMATION AT 2°C.

FEMINIZATION OF THE ADRENALS DUE TO CASTRATION WAS CANCELLED
BY TREATMENT WITH THE TWO HORMONES. THE HORMONES MAD A DEPRESSING
ACTION ON THE ADRENALS OF THE INTACT ANIMALS.

AN EXPOSURE OF |2 DAYS AT -5°C PROOUCED A SIGNIFICANT INCREASE
IN THE ADRENAL WEIGHTS IN THE INTACT AS WELL AS IN THE CASTRATES, OVER
THE VALUES OBSERVED AT DAY ZERO IN THE ACCLIMATED ANIMALS., THE HYPER=

TROPHIED ADRENALS OF THE COLO=EXPOSED WERE TONED DOWN BY THE HORMONE
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TREATHENTSs NO DIFFERENCE WAS OBSERVED BETWEEN THE ADRENAL RESPONSE

TO THE TWO HORMONES.

6. ThyMus weiGHT (TABLE X AND FIGURE Q)

AccLiMATION AT 2°C FOR 30 DAYS PRODUCED THYMIC INVOLUTION IN
ALL ANIMALSe A JUVENILE THYMUS WAS OBSERVED IN BOTH THE ADRENALECTO-
MIZED AND THE CASTRATED ANIMALS AT DAY |23 CONJOINT ADRENALECTOMY
AND CASTRATION CAUSED A GREATER HYPERTROPHY OF THE fnvnus AT ROOM
TEMPERATURE,

TREATMENT, ESPECIALLY WITH ADRENOSTERONE, PRODUCED A MILD DE=
PRESSION OF WEIGHT IN THE UNOPERATED ANIMALS AT ROOM TEMPERATURE.
BoTH HORMONES REDUCED THE WEIGHT OF THE JUVENILE THYMUS IN ADRENAL=
ECTOMIZED, CASTRATED OR OUAL OPERATED ANINALSS ADRENOSTERONE WAS
MORE EFFECTIVE THAN ANOROSTENEDIONE,

THE SEVERE STRESS OF EXPOSURE TO =5°C FOR 12 DAYS PRODUCED
THYMOLYSIS IN ALL ANIMALS, GREATER IN THE JUVENILE THYMUS (ADRENALEC-
TOMIZED, CASTRATED OR OUAL OPERATED) BECAUSE OF ITS GREATER SENSIT !~
VITY TO STRESS,

TREATMENT WITH THE MORMONES CAUSED A PRONOUNCED DEPRESSION OF

WEIGHT IN ALL COLD=EXPOSED ANIMALS,
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DISCUSSION AND CONCLUSION

THE ONLY METHOD OF EVALUATION OF THE ADRENAL ANDROGENS 1S THE
ESTABL I SHMENT OF A BALANCE SHEET OF THE SEPARATE ANDROGENIC SOURCES:
TESTES, ADRENALS AND PHARMACEUTICALS. THE VALID INDICATORS OF THE
ANDROGENIC FUNCTION ARE THE MORPHOLOGY AND PHYS10LOGY OF THE SEX
ACCESSORIES,

N THE CASTRATED ANIMALS, THE FEMINOID MORPHOLOGY MAY COEXIST WITH
AN INCREMENT OF ADRENAL PRODUCTS, ESPECIALLY ANDROGENS. |N THE ADRE-
NALECTOMIZED ANIMALS, BY FEEDBACK OR COMPENSATION, THE TEST ICULAR
PRODUCT ION OF ANDROGENS MAY INCREASE.

EXPOSURE TO COLD MAY HAVE DIVERGENT ACTIONS, SUCH AS DEPRESSION OF
TESTICULAR ACTIVITY AND STIMULATION OF THE ADRENALS BY WAY OF THE
PITUITARY RESPONSE TO STRESS; A POSSIBLE PREFERENTIAL REORIENTATION OF
THE ANTERIOR PITUITARY SECRETION CANNOT BE DISREGARDED.

THE PHARMACEUTICAL ACTION OF EXOGENOUS ANDROGENS MAY WELL INDUCE A
DEPRESSION OF THE PRIMARY ORGAN (TESTES, ADRENAL) BY WAY OF NEGATIVE
FEEDBACK MECHANISM ON THE PITUITARY; THE DIRECT STIMULATION OF THE SEX
ACCESSORIES MAY BE MODIFIED BY IMPOSITION OF STRESS,

IN THE INTACT UNTREATED ANIMALS AT ROOM TEMPERATURE THE ANDROGENS
ARE PRODUCED BY THE TESTES AND THE ADRENALS. UNDER TREATMENT WITH
EXOGENOUS ANDROGENS THE PITUITARY GONADOTROPHINS ARE DEPRESSED RESULT-
ING IN A DECREASE OF TESTICULAR AND ADRENAL ANDROGENS (NALBANDOV, 1964),
BUT THE GENITAL ORGANS DEMONSTRATE A SIGNIFICANT STIMULATION DUE TO THE
DIRECT ACTION OF THE HORMONES., THE ENDOCRINE EFFECT OF COLD IS THE
RESULTANT OF A DEPRESSION OF TESTICULAR ANDROGENS BY WAY OF PITUITARY
DEFICIENCY AND AN INCREMENT OF ADRENAL ANDROGENS BY WAY OF CORTICAL

STIMULATIONe THE ADMINISTRATION OF EXOGENOUS ADRENAL ANDROGENS IN
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COLO=EXPOSED RATS CAUSED AN OVERALL STIMULATION OF THE GENITAL ACCESSORIES f
REPRESENTING THE DIRECT ACTION OF THE HORMONES,

IN THE UNTREATED CASTRATES AT ROOM TEMPERATURE THE ATROPHY OF THE
ACCESSORIES IS DUE TO THE LOSS OF TESTICULAR ANDROGENS; A COMPENSATORY
INCREASE IN ADRENAL ANDROGENS BECOMES POSSIBLE, AFTER TREATMENT WITH
THE HORMONES THE GENITAL ACCESSORIES ARE POWERFULLY STIMULATED, ' REPLA=
CEMENT THERAPY ! STIMULATED THE SEX ACCESSORIES AND MASKEC ANY COMPENSA=
TORY ACTION OF ADRENAL ANDROGENS. IN THE CASTRATED RATS EXPOSED TO SEVERE
coLo (-5°C) FOR |2 DAYS, AUTOPSY REVEALS WEIGHT VALUES FOR THE SEXUAL
ACCESSOR IES GREATER THAN THOSE OBSERVED IN THE CASTRATES AT ROOM TEMPERA=
Ture (PERRAULT AND DuGAL, 1963). A SIMILAR PICTURE WAS OBTAINED IN THE
PRESENT EXPERIMENT; IN ADDITION TO THE WEIGHT OF THE GENITAL ACCESSORIES,

THE ALKALINE PHOSPHATASE ACTIVITY OF THE SEMINAL VESICLES AND THE ZINC65

UPTAKE BY THE DORSOLATERAL PROSTATE WERE ALSO INCREASED., THE ADRENAL
ANDROGENS ARE THE ONLY CAUSATIVE FACTORS FOR THIS INCREMENT OF THE SEX
ACCESSORIESs A PARALLEL RESPONSE WAS OBTAINED WITH ACTH TREATMENT OF
CASTRATES AT ROOM TEMPERATURE (DEANESLY, 1960). [N COLD-EXPOSED CAS-
TRATES, ADMINISTRATION OF THE HORMONES PRODUCED STIMULATION OF THE
ACCESSORIES; THE POTENTIAL DEPRESSION BY PITUITARY FEEDBACK IS SUPER-
CEEDED BY STRESS=INOUCED STIMULATION OF THE ADRENAL CORTEX. IN ACCOR- i
DANCE WITH THE OBSERVATION OF KORENCHEVSKY ET_AL (1937).ANOROSTENEDIONE
PROVED TO BE OF LOW ANDROGENICITY ALTHOUGH A SIGNIFICANT STIMULATION WAS
VISIBLE.

IN THE ADRENALECTOMIZED ANIMALS AT ROOM TEMPERATURE, THE TESTICULAR
ANDROGENS ARE SOLELY RESPONSIBLE FOR THE MAINTENANCE OF THE SEX ACCESSO-

RIES; THEIR CHARACTEREST!ICS WERE NOT DIFFERENT FROM THE INTACT CONTROLS.
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THIS CONFIRMS THE FINDINGS OF BURRILL AND GREENE (1939), Katsn (1948)
AND MoORE (1958), TREATMENT wiTH THE HORMONES CAUSED DIRECT STIMULA-
TION OF THE ACCESSORIES, MASKING THE POSSIBLE PITUITARY FEEOBACK. |N
COLO~EXPOSED RATS, THE REMOVAL OF THE ADRENALS PRODUCED A S1GNIF ICANT
REOUCTION BEYOND TNE EFFECT OF COLD IN THE Qslaur AND ACTIVITY OF THE
ACCESSORY GENITAL ORGANS. THIS REVEALED THE IMPORTANCE OF THE ADRENAL
CONTRIBUTION TO THE OVERALL ANDROGENIC POOL (N THE STRESSED (coLo) Ani-
MALSs IN HIS REVIEW ON THE SECRETION OF SEX HORMONES BY ;ns ADRENALS,
SHORT (1960) SHOWED THAT |) THE GLAND 1s CAPABLE OF SECRETING ALL THREE
TYPES OF SEX HORMONES (ESTROGENS, PROGESTERONE, ANDROGENS); 2) ONLY A
HYPERACTIVE STATE REVEALS THE CORTICAL POTENTIALITIES,

THE DUAL=OPERATED ANIMALS LACKING BOTH SOURCES OF ANDROGENS DISPLAYED
DEGENERATED ACCESSORIES UNAFFECTED BY coLb STRESSe  THE RESPONSE OF THE
ACCESSORIES TO THE EXOGENOUS ANDROGENS THEREFORE, REPRESENTED PURELY THE
PHARMACOLOGICAL ACTION OF THE HORMONES.

THE RESPONSE OF THE ACCESSORY GENITAL ORGANS TO EXOGENOUS ANDROGENS
WAS GENERALLY GREATER IN THE COLO=EXPOSED RATS, POSSIBLY BECAUSE OF
INCREASED SENSITIVITY OF THE ACCESSORIES TO THIS ADVERSE SITUATION,

OUR RESULTS INDICATE THAT IN GENERAL THE WEIGHT 4K THE ACTIVITY OF
THE GENITAL ACCESSORIES ARE INCREASED AFTER ACCLIMATION (30 Days at 2°C);
PROBABLY BY WAY OF A COMPENSATORY RESPONSE OF THE TESTES TO PITUITARY

action (OUELLETTE ET AL. 1965),
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4 THE BALANCE SHEET

BECAUSE OF ITS GREATER RELIABILITY, ZINC65 UPTAKE BY THE
DORSOLATERAL PROSTATE WAS SELECTED AS THE MOST INFORMATIVE PARAMETER.
ADRENOSTERONE WAS CHOSEN BECAUSE OF ITS HIGH ANDROGENIC POTENCY AND
ITS EFFECTIVENES# A.SVA REPLACEMENT AGENT. COMPUTATIONS WERE DONE FROM
THE HISTOGRAMS (CONTROV_L FRACTION). ALTHOUGH THE DIRECT VALUES OF ZINC65

UPTAKE GAVE  SIMILAR INFORMAT 10N,

A) SOURCES OF ERRORS

THE EXPECTED DECREASE IN THE TESTICULAR AND THE INCREASE IN THE
ADRENAL ANDROGEN IC conra|éufi0N AFTER EXPOSURE TO COLD ARE THEORATICALLY
COMPUTED BY SIMPLE ARlTﬁMETI;AL SUM. IN THE EXPERIMENTAL CONDITION THE
CHANGES MIGHT HAVE BEEN OTHERWISE.

THE FEMINOID ADRENAL OF‘THEFCASTRATED ANIMALS MAY CAUSE AN INCRE-
MENT IN ANDROGEN PRODUCTION, wﬁlgu WAS NOT DETECTED IN THE EXPERIMENTS
BUT MAY éE‘A SOURCE OF ERROR IN THE COMPUTATION. |T MAY BE POSSIBLE THAT
BY FEEDBACK OR COMPENSATION, THE TESTICULAR PRODUCTION OF ANDROGENS
INCREASES IN 1ué AbneuALscrqnlieo ANIMALS, ALTHOUGH IT COULD NOT BE
DETECTED IN THE EXPERIMgNTs._mTHiS MAY ALSO CAUSE AN ERROR IN THE

COMPUTAT 10NS s

PN



B) ANDROGENIC CONTRIBUTIONS:

TEST ICULAR
ADRENAL

ExoGeNovs

C) EXPERIMENTAL CLASSES:

I
.
i,
.

V.

Vi,

Vil

Vitl,

UNOPERATED + INJECTION
UNOPERATED

CASTRATE + INJECTION
CASTRATE

ADRENALECTOMIZED + (N=
JECTION

ADRENALECTOMIZED

DUAL OPERATED + INJEC=
TION

DuaL opeRATED

29

UNSTRESSED

A

B

A4

A8

B+

A+C

NIL

STRESSED

NIL
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0) ALGEBRAIC COMPUTAT ION

I) TESTICULAR CONTRIBUTION

I =11 =V
1= 1V =Vl
V=Vl =Vl

(A+B4C)-(B+C) =

(A+8)-(8)

(a+2)-(C)

2) ADRENAL CONTRIBUT!ION

I =V =1V
It =Vis |V
1 =Vil= 1y

(A+B+4C)=-(A4()=

(A+8)-(A)

(8+€)-(C)

3) EXOGENOUS COMTRTBUTION

=11 =Vl
= 1v =vi
V=Vl =Vil

VIE =Vitt= Vil

(A+B+C)=(A4B) =

(8+C)-(8)

(A+C)=(A)

(CY=NIL

STRESSED_
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5

€) ARITHMET1CAL COMPUTATION CONTROL FRACTION (ZN6 UPTAKE)
(oBSERVED) '
EXPERIMENTAL GROUP UNSTRESSSED(N) STRESSED(F) DIFFERENCE.!
| 146 116 =30
I 100 63 -37
It oL 121 +7
v 7 12 « 5
v i3 123 +10
Vi 93 Lo -53
Vit 100 9 -4 |
Vi 6 5 - *
UNSTRESSED STREssED
I) TESTICULAR CONTRIBUTION —_—
1 = 41 = 146 - 104 =42 116=12] = =5
-t =100- 7=93 =vi (937 63 12 = 51 = VI (40)
V-Vl =115=100=15 123~ 96 = 27

2) ADRENAL CONTRIBUTION B

=V =146=113=33 116 = 123 =7

1 =-Vl=100=- 93= 7= 1V (7) 63 - 40 =23 = IV (12)
i1 - Vii= 104 - 100 = & 2 = 96 = 25
3) THERAPEUTIC CONTRIBUTION

| =11 =146~ 100 = 46 116 = 63 =53

1y =W =104=- 7=97 {21 = 12 =109

V -Vl =113= 95=20 123 - 40 =83

VIl = VIII=100 = 6 =94 = VIl (100) 96 -~ 5 =91 = VIl (9)
| COMPUTED

0BSERVED




32

F) SUMMARY OF COMPUTAT ION

Unstressen(N)  Stresseo(F) Difrerence (N=F) ;

TESTICULAR CONTRIBUTION (V) 93% 519, =429,
AoreNAL CONTRIBUTION (1V) /A 23% +16%
REPLACEMENT THERAPY (VII) 94% 91%

(oEGREE OF EFFECTIVENESS)

6) REMARKS

1) COMPUTATIONS ARE VALID ONLY IF "FUNCTION" () AND ""ABSENCE OF FUN

CTION"

(IV or VI) ARE COMPARED; iIN EFFECT THE COMPUTED VALUES COINCIDE WITH T
OBSERVED VALUES.

2) CoMPARISON BETWEEN | AND |11 WAS LEFT OUT BECAUSE THE RESPONSE TO
EXOGENOUS HORMONES PROBABLY CAUSES A FEED BACK ON THE PITUITARY AND A
COMPENSATORY ATROPHY OF THE SEX Accsssénlss, RESULTING IN UNRELIABLE
COMPUTATION. SAME REASON APPLIES FOR ELIMINATION OF OTHER COMPARISONS.

3) UNDER STRESS (COLD), TESTICULAR ANDROGENIC CONTRIBUTION DECREASES
AS EVIDENCED BY N-F DIFFERENCE REPRESENTING THE RESULTANT OF ENDOCRINE
AND SYSTEMIC EFFECTS.

4) Tue RESULfs SUGGEST AN INCREMENT OF ADRENAL ANDROGEN!C FUNCTION
UNBER STRESS. THE ADRENAL CONTRIBUTION INCREASES FROM 7% (UNDER NORMAL
CONDITIONS) To 23% (UNDER STRESS).

H) CoNcLUSION

lo STRESS (COLD) WAS USED AS A MEAN OF EXPLAINING THE ANDROGENIC
FUNCTION OF THE ADRENALS.

2, THE ADRENAL CONTRIBUTION UNDER NORMAL CONDITIONS WOULD AMOUNT TO
ABOUT 7% OF THE CIRCULATING ANDROGENS. UNDER STRESS (COLD), THE ADRENAL

CONTRIBUTES ABOUT 23% OF THE CIRCULATING ANDROGENS,

HE

Nsw

r
.
)
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APPEND! X

PHARMACOLOGICAL EVALUATION OF ADRENAL ANDROGENS

INTRODUCTI ON 37
THE ASSAY OF ANDROGENS IN CASTRATED RATS HAS BEEN PRACTICED FOR
MANY YEARS AND A VARIETY OF METHOOS HAVE BEEN EMPLOYED. THESE HAVE
BEEN REVIEWED IN SOME DETAIL BY DorRFMAN (1962), VARIATION IN RESULTS
WAS OBSERVED EVEN WHEN THE SAME TECHNIQUE WAS APPLIED BY DIFFERENT
WORKERS IN DIFFERENT LABORATORIES. <
THE AIMSOF THE PRESENT EXPERIMENT WERE |) TO FIND OUT THE DOSE i
RESPONSE RELATION OF THREE RECOGNIZED ANDROGENS OF ADRENAL ORIGIN AND

2) TO SELECT THE PROPER DOSAGES FOR USE IN THE MAIN EXPERIMENT.

THE DOSES USED WERE VALUES BELOW, ABOVE AND WITHIN THE PHARMACO-
LOGICAL RANGE OF THE THREE ADRENAL ANDROGENS, BASED ON THE DATA OF
FARRIS AND GRIFFITH (1949), BARNES AND ELTHERINGTON (1964) AND DORFMAN v

AnD DorFMAN (1963),

MATERIALS AND METHODS ﬁ

|, ANIMALS AND DIET ;f
A RANDOM GROUP OF 160 MALE RATS (WISTAR ALBINO) WEIGHING BETWEEN

55 mp 45 GM WAS ARRANGED ACCORDING TO TABLE | AND MAINTAINED UNDER

UNIFORM CONDITIONS AS DESCRIBED IN THE MAIN EXPERIMENT,

2. SURGERY
AFTER THE USUAL 6=DAY QUARANTINE THE ANIMALS WERE CASTRATED BY

ABDOMINAL APPROACH; THE INJECTIONS WERE STARTED TWO WEEKS POST=OPERATIVELY

(DorFMAN, 1962),
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TABLE |

Booy WeiGHt (G)

GROUPS PRETREATMENT FinaL
UNTREATED (20)* 15041 40° 185¢1 .4
CorN OIL (15) 15541 ,0 1781.3
ETHYLENE GLYCOL (15) 162+1,2 1931 ,5
ADRENOSTERONE
1000 pG (12) 5621 ,2 19021 .6
3000 4G (12) 1531, 181415 ;
6000 p6 (12) 158+1 42 18917 ;
ANDROSTENED | ONE
25 pe (12) 150%1 43 183¢1,8
500 pG (12) 154049 191£1,7
1000 w6 (12) 157¢1 .1 187¢1,7

DEHYDROI SOANDROSTERONE

100 p6 (12) 15141,0 1781 .4
500 NG (12) 1552k, | 18821 .6
1000 pG (12) 15011 183¢1,6

A. POPULATION
B, STANDARD ERROR OF THE MEAN.
NGTE: ALL INJECTIONS WERE ADMINISTERED IN A VOLUME oF 0,2 ML PER RAT

SUBCUTANEOUSLY,DAILY FOR 10 DAYS,
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3, TREATHENT
THE INJECTIONS WERE GIVEN SUBCUTANEOUSLY IN AN UNJFORM VOLUME
ofF 0.2 ML EACH DAY FOR TEN DAYS.
ADRENOSTERONE: SUSPENSION IN ETHYLENE GLYCOL; DAILY DOSES: 1000, 3000
AND 6000 w6,
ANDROSTENEDIONE: DISSOLVED IN CORN OILj DAILY DOSES? 25,500 ano 1000 6.
DEHYDRO 1SO ANDROSTERONE: . DISSOLVED IN CORN OILj DAILY poses: 100, 500
AND 1000 pe. .
4, AyTOPSY DATA
TWENTY=FOUR HOURS AFTER THE LAST INJECTION THE ANIHALS WERE SA-
CRIFICED WITH ETHER} THE SEMINAL VESICLES, VENTRAL AND DORSOLATERAL
PROSTATES WERE DISSECTED OUT, EXAMINED, BLOTTED AND WEIGHED WET TO THE
NEAREST 0.2 MG ON A ROLLER=SMITH BALANCE, THE TABLESQUOTE THE ARITH-
METICAL MEAN WITH THE STANDARD ERROR OF THE MEAN. DoSE RESPONSE CURVES

AS LOG OF ORGAN WEIGHT VERSUS LOG OF DOSE ARE ALSO SUBMITTED.

RESULTS
I, Booy WEIGHT (TABLE |)
No EFFECT OF DRUGS WAS FOUND ON THE GROWTH RATE.

2. WEIGHT OF THE GENITAL ACCESSORIES (TABLE 11 AND FIGUWRE |0)

A) ADRENOSTERONE
(pose RANGE, 1000 u6 - 6000 N6)
ALL THREE SEX ACCESSORIES SHOWED UNIFORM RESPONSE DEMONSTRATEE

BY IDEAL DOSE=RESPONSE CURVES AND HAD HIGH ANDROGENIC ACTION.
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TABLE 11

WEIGHT OF THE GENITAL ACCESSORIES (HG)

- b

GrOUPS SEMANAL VESICLE VENTRAL PROSTATE  DORSOLATERAL PROSTATE
UNTREATED 16,840,57" 9.50,68 10,820,47
CorN O1L 15,4£0,52 1082071 9.6%0,52
ETHYLENE GLYCOL 17,90,58 | . 9.420,64 11,40, 36
ADRENOSTERONE
1000 pe6 21,5%0,86 12,3£0,52 21,2+0,.83
3000 pe 208.0t4,25 145,9£3,16 120,8+2,88
6000 n6 246 ,5t4,89 152,3t4,10 131,5¢3,12
ANDROSTENED | ONE
25 p6 20,8%0,95 §3,1£0,48 13,8+0,60
500 pe 45,7x1,78 37,4£2,5I 3645%1 42
1000 pe S54,7¢1,43 45,3x1,50 43,8%i.71
DEHYDROISOANDROSTERONE
00 pe 17,00.98 11,2£0,70 12,9+0,87
500 u6 17,4x1,12 10,7£0,63 14,30,92
1000 pe 21,12C.80 11,5%0,54 16,1%0,85

Ae STANDARD ERROR OF THE MEAN.

- .‘lv'{!"
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B) ANDROSTENED) ONE

(DosE RANGE, 25 w6 - 1000 uG)
DEMONSTRATED LOW BUT TYPICAL ANDROGENIC ACTION, VENTRAL PROSTATE
ONLY GAVE RECOGNIZABLE SIGMOID CURVE,

¢) DEHYDROISOANDROSTERONE

(Dose RanGE, 100 p6 - 1000 p6)
DEMONSTRATED A MINIMAL ANDROGENIC ACTION, THUS REJECTED FROM USE

IN THE MAIN EXPERIMENT,

DISCUSSION
DoRFMAN AND DORFMAN (1963) DEMOWSTRATED THAT THE POTENCY OF
ADRENOSTERONE WAS 8% OF THAT OF TESTOSTERONE. MELI (1963) EMPLOYED A
00SE OF 0.l MG OF TESTOSTERONE, ADMINISTERED DAILY FOR 7 DAYS BY THE

SUBCUTANEOUS ROUTE TO PRODUCE A HYPERTROPHY OF THE SEMINAL VESICLES IN

RATS, CONSIDERING THE POTENCY OF ADRENOSTERONE AS 8% OF TESTOSTERONE THE

CALCULATED DOSE OF ADRENOSTERONE BECOMES 3500 UG PER RAT DAILY FOR TEN

0AYS. ADRENOSTERONE WAS THEREFORE ADMINISTERED AT DOSES OF 1000 pe,

3000 pG oR 6000 pG To OBTAIN A LINEAR RELATION BETWEEN THE DOSES AND THE

WEIGHT RESPONSE OF THE GENITAL ORGANS.

THE DOSES OF ANDROSTENEDIONE WERE BASED ON THE DESCRIPTION IN

FARRIS AND GRIFFITH (1949), WHERE A DOSE RANGE BETWEEN 25=500 NG WAS
RECOMMENDED FOR THE DEMONSTRATION OF A SILGNIFICANT INCREASE IN THE
SEMINAL VESICLE WEIGHT. THE HIGHER 00SE OF 1000 pG WAS SELECTED TO
MAKE SURE THAT, AT THAT DOSE THE LINEAR RELATIONSHIP BETWEEN THE DOSE
AND RESPONSE WAS PLATEAUED.

THE DOSES OF DEHYDROISOANDROSTERONE WERE BASED ON THE DESCRIP~

T1o8 IN FARRIS AND GRIFFITH (1949), WHERE A DOSE RANGE BETWEEN 100 -
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500 pG WAS RECOMMENDED FOR THE DEMONSTRAT ION OF S1GNIFICANT INCREASE
IN THE SEMINAL VESICLE WEIGHT. BUT EVEN WITH THE HIGHEST DOSE OF
1000 NG USED IN THIS EXPERIMENT NO SIGNIFICANT RESPONSE OF THE GENITAL
ACCESSORIES WAS OBTAINED, PROBABLY DUE T0 EXTREMELY SHORT=B 10LOGICAL
HALF LIFE OF THE HORMONE. D EHYDRO | SOANDROSTERONE WAS THEREFORE, NOT
USED IN THE MAIN EXPERIMENT.

THE SELECTION OF THE DOSAGES FOR USE IN THE MAIN EXPERIMENT WAS

BASED ON DOSE=RESPONSE CURVES AND WERE TAKEN IN THE UPPER DOSAGE RANGE.
A) ADRENOSTERONE = 3000 ve.

8) ANDROSTENEDIONE = 500 pG.
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FIGURE |, TERMINAL BODY WEIGHTS (FRACTION OF ABSOLUTE CoNTno;).
L)
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FIGURE 2o TESTIS WEIGHT (FRACTION OF ABSOLUTE CoNTROL)

XA
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i~

FIGURE 3. VENTRAL PROSTATE We1GHT (FRACTION OF ABSOLUTE ConTROL)
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FiGURE 4, SEMINAL VESICLE (WEIGHT = FRACTION OF ABSOLUTE CONTROL)

A

g
9]

F1GURE 5¢ SEMINAL VESICLE {ALKAL INE PHOSPHATASE ACTIVITY =

FRACT ION OF ABSOLUTE CONTROL ). {
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SEMINAL VESICLES
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FIGuRE 6, DORSOLATERAL PROSTATE

(WEIGHT = FRACTION OF ABSOLUTE ConTrOL)

FIGURE 7. DORSOLATERAL PROSTATE

(Zlnc65 UPTAKE = FRACTION OF ABSOLUTE ConTroL)
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DORSOLATERAL PROSTATE

WEIGHT {mg)

el1°cC -5°C

bi40

222 220200

2ine 85 upTAKE

I(INARNROSESEEEERNERAIIRIED
NSNS SN SSNSSSOSOINNY
VOISO

[ umorenareo 5 sonenaectomzeo castaateo R ouac operaten

bl40
120
100
P60
+80
+40 |

b20

-0

UNTREATED ANDROSTENE- AORENOSTERONE UNTREATED  ANDROSTENE-  ADRENOSTERON
DIONE DIONE




47

FiGURE 8, ADRENAL WEIGHT

(We1GHT oF ABsoLuTe CoNTROL)

FIGURE 94 THYMUS WEIGHT

(FracTion oF ABsoLuTe CONTROL)
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Fieure 10 DoSE~RESPONSE CURVES OF THREE ADRENAL ANDROGENS.
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