
U N IV E R S IT Y  O F C IN C IN N A T I

X f to 5 ¥

I  hereby recommend that the thesis prepared under my

supervision by  (Z#u- _____ __

entitled_

/) J& -TK+A (fctA.
V

be accepted as fu lfilling  this part o f the requirements fo r the 

degree of.______ <r

Approved by: ^  , /  /

V,/A yy

Form 668—G. S. and Ed.—1M—7-31

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



| t ( |S P  i f  m m m m  msmsxmmmm. m m
m s  MEmomcTirs m  Assouan® osaurs orsas m m  Mts' ■ ■■ .

A  4i«Mrtatl<m submitted to the
Uraduate School of the UWversity of Cincinnati

in jtsrfeial folfillwmi of the requirements for the degree of
Boo tor of Sfetloae-phj

1984
v ; C - ' hj

Rose S'* Cohenu
A*B* University of Cincinnati 1930 A*M, University of Cinoinnatl 1931

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



UMI Number: DP15696

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the copy 
submitted. Broken or indistinct print, colored or poor quality illustrations and 
photographs, print bleed-through, substandard margins, and improper 
alignment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if unauthorized 
copyright material had to be removed, a note will indicate the deletion.

®UMI
UMI Microform DP15696 

Copyright 2009 by ProQuest LLC.

All rights reserved. This microform edition is protected against 

unauthorized copying under Title 17, United States Code.

ProQuest LLC 
789 E. Eisenhower Parkway 

PO Box 1346 
Ann Arbor, Ml 48106-1346

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



X* Introduction
The existence of a relationship between the thyroid 

gland sal.-the development and fanotionlng of the reproduc­
tive organa- has been the subject -of considerable research 
for the past several decades. Experimental findings have*, 
however, until recently been too disharmonious for any 
definite eoneluslons -|# be drawn.

The problem has been attached by ablation of the thy­
roid gland and by feeding of thyroid substances. Ablation 
is said by most investigators to have an injurious effectV
upon the reproductive organs, Tatum. *13 reported gonad 
degeneration in male and female rabbits thyro ideetomized 
early In life* Kumde, Carlson and Broad f S9 -reported sim­
ilar results in female rabbits* and found in addition that 
the ovary could be restored to its normal condition by 
thyroid feeding* Hammett *26 found .no specific relation 
between thyroid activity and the growth of the reproductive 
organs prior t© puberty*

fh® experiments involving thyroid feeding have shorn 
wldsly varied results* Su&erimtseh *15 showed that rats 
fed rather large doses' of fresh thyroid tissue exhibited 
jSRSSotmeed loss in weight* diarrhea and muscular emacia­
tion and, in most cases* finally died. Administration of 
doses which kept the animals In apparently good health 
resulted either in failure to breed, or If the-.'tigroid-fed 

were bred to normal females* - the young diet at birth
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or remained stunted in their growth, Courrier *21* hemmr* 
reported neither a stimulating nor a deleterious effect 
ftpoa the reproductive organs following thyroid feeding*
Sate dose need by hi® was .probably quit® small sine® his 
amii&elis gained in weight. Btdaamstts fB§ noted that toroid
feeding resulted in ft teetlenlar degeneration, mi. a loss of 
potency in male rats* Bdderleia *29 found that with ft slight 
dee® the sales lost .Interest in normal females although the 
etmeture of the testis remained tmfthfmgŝig DaGosta end 
. Carlson *33 reported a depresstom ©f sexual maturation and 
ft pronounced lowering of the relatire weight of. the testes 
of male rats as & result of thyroid feeding! Weiehert and 
Boyd *33 noted the induction of typical pseuaopreg&aney in 
thyroid-fed female rat®*

fhe laoh of harmony is the results of the experiments 
eited abore is da® partially to thewariame® la' dosage* the 
fossa in which the gletnfclitr substance Is administered and ■ 
the method of administration,

II* Experimental
In the following experiments Park© laris* desiccatedJ.

abeep thyroid gland in powder f orm m s  used* Tb© dosage 
tftrled within the limits of *126 » .5 ga# dally* depending 
upon the age of the recipient , la order to insure eon* 
WMpttsa of a definite amount of the thyroid material* 
fee powder m s  minted sat mixed with enough water to
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make a thin paste which was fed to' the rat by means of a 
medicine dropper* The animals* with few exceptions* 
within a few lays learned to take the mixture quite readily*

As a preliminary step to the experiments reported 
below* 38 rats* 3 - 6  months of age were fed thyroid 
gland In doses varying from *2S--> *8 gm* dally sad their . 
tisanes prepared for histological study* Snided by the 
results obtained* the. following series of experiments was 
then planned and performed.

Experiment 1* Iff set of thyroid feeding on the weights 
of the reproductive organs and accessory glands.;

Seven litters comprising 3S rats and varying in age 
from 3 weeks to ’ 10 weeks were used* nineteen., were fed 
♦ASS - «8 gv» thyroid pewter .per day* la 1 - § weeks old 
litters the dose at the begisiiittg of the experiment was 
*125 gm* but this was increased to *25 gm. .if ’the exper­
iment was continued until the animals were f weeks of age 
or,older, litters f weeks old or older received *25 gm* or 
*S p «  thyroid gland throughout the experiment* At the end 
of the experiment* the mVuJm wem sacrificed and their 
reproductive organs sad the adrenal sal pituitary glands
were weired* The percentage of tody weight of- these organs
m m  calculated and the averages, of these percentages per 
litter have been tabulated in table 1*
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Table 1.
Percentage of body weight of reproductive organs and adrenal and pituitary glands of thyroid-fed and control rats.
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I C 3 9 1.139 .057 .083 .017 .0028**

T 2 5 14 9 .125- 1.187 .100 .171 .024 .0049
1 1  c 2 14 ,£5 1.020 .144 .£56 .015 .0037

T 4 7 10 3 . £ 5 1.262 .138 .079 .018 .0029**III
C 3 10 1.179 • £11 .101 .013 .0024**
T £ 8 11 3 .£5 1.428 .152 .095 *0£0 .0036**

IV C £ 11 1.272 .215 .102 . 013 ,0026**
T £ 8 14 6 .5 .933 .116 .232 .015 .0034

v  c £ 14 .896 .140 .£70 .011 .0032
T £ 10 14 4 .25 .122 .178 .022 .0037

V I  c £ 14 .125 ,226 .014 .0033
T 4 10 17 7 .25 1.159 .102 .226 .025 .0040

VII c £ 17 .967 .122 .189 .017 .0032

T 4 I S 18 3 .25 * .012 #048 .051 .0028**
VII ic 4- 18 .012 .048 .012 .0028**Castrates

* T - Thyroid-fed; C - Control ** Anterior lobe only.
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la the ease of the testis end adrenal sad pituitary 
."■flttda* a slight Increase la the relative weights of these 
.organa i* seen la the thyroid-fed animals of each litter 
when compared to their normal control lltter-aates* The 

glands m&  the iiairnl vesicles are relatively 
,jH^l*r in the experlftMrtel animals than in the controls • 

differs**®#® he tween the percentage weights of the 
of the thyroid-fed and control animals is slight, 

with one #»®ptles {the seminal vssiele in litter- f J 
eonsistant.

Bxpertmeni t* Sfttoo* of toroid feeding upon the 
>\|^tsal appearance of the reproductive organs and asso- 
eiated glands«■

The testis and ©eainal vesicle end the prostate, thy­
roid, pituitary, adrenal said mammary glands of the animals 
used in experiment 1 were fixed in Bouinr© piero-foxwil

.

solution* stained in either Belafleld*® of Sferliife** haea- 
«nA studied*

Histologically testis, seftlaal vesicle and adrenal
and p?ostate glands present the same picture in the exper­
imental as im the ecastxel animal® {Fig, 1 to 6|, The cells 
“ the prostate glands of the thyroid-fed animals show

the «lear secretory area midway he tween the lumen '■
and the nucleus. of the -sell indicative of a normal prostate-■ p:. 

■ : ■ cell (Moore* fete® and Gallagher *30), Tbs seminal vesicles
: V:'1: ■■.

'the experlaeatel animals exhibit the ĥaloed** secretory
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granules described la ib© rat by Boor** Hughes aad Gallagher 
*8© to be evidence et a. functionally secreting cell of that 
«rgaa*

She toroid gland of the normal animals show® t j M »  
deaJtoae® of felllele* wife a high euboidal epithelium 
aad a email colloid content* Some females are preseat 
wife a low epithelium m A  m  abundance of eolloid, fee ■ 
thyroid glands of the treated animals show only the latter 
type of follicle*

In addition to # 1® cell types normally seen la the 
anterior pituitary gland# that of the feyroltefed animal 
9lm shows the castration #©11 described by Addison ♦if*
This type of anterior pltmitsry gland sell is not m  . 
abundant in the thyroid-fed «$«&» as it is in the pit­
uitary gland of .a oastrated animal* but It may 'be seen. Is 
appreciable numbers (Fig# 7*9,11)#

The mammary glands of the experimental and control 
animals are quite different* The normal male aasmayy .. 
gland soasists of masses of- tlarae with illy defined 
lanlm* She cells are large* with abundant cytoplasm 
usually showing some wwnwlimtien (Fig*®)* She glands . 
of the thyroid-fed aadbaal** on the other hand, show w&m
few of each masses of tissue* The .ceils, apparently hare ■■
besom® rearranged about well .defined lumiaa. of ducts*.
The anotmt of cytoplasm la the cells is reduced m  m l *
tewed by the more crowded condition of the nuclei (Fig*12}*
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fhe mammary glands of normal mmtmtm mm feyreld»fed 
emtmtes were also examined* fhe castrate glands resemble . 
m a a X  mammary giants'(7ig»10}'* 3?k@s® of t o  thyroid-fed’ i
oastraies leather elcsely parallel la appearance the mmmxg 
glands of the feyrold-fed animals as described above*

A possible explanation for' the Mstologiosl findings 
In these experiments will he eons ids rod later*

Snpsrlsent 3. Survival of spermatozoa, 1m the isolated opt* 
tiiymides of thyroid-fed salmis*

Six litters containing M  nature rata were xised. In 
®mh animal ifa© right testis was removed and the epididymis 
fsetemsit. »* to the has© of the scrotal sac by a thread* Fifteen 
of t^a rata were fed *i§ go* tigroid dally for 30 days end 
t o  root were 3c#pt m  oontrola* Some of t o  epididymides 
besom© lnfeoted at t o  alto of t o  ligature© t hut la t o  
healthy animals it was found tot t o  thyroid feeding had 
no eHCfsst upon the time of survival of 'fee spermatozoa in 
the isolated epididymis* fhe spermatozoa of fee experimen­
tal animals were found in several eases to hare survived as ■ 
long m  these of feeir control litter-umtes* ' Survival was 
noted In both types of animals for fee duration of the
sagpertment* 30 days*

Experiment 4. Effect of thyroid feeding on fertility* 
fw© litters* destgBated m  A ant B for conveniens©, 

.eontaining 4 ant 4 r&ts respeetively were
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litter A consisted of 4 male vats S weeks of aft* 
f M  of these were fed thyroid powder for 9 weeks* fhe 
beginning dosage of *1S§ pi* was increased to *S§ pi* wheat 
the rats were ¥ weeks eld* At the end of the seventh week" 
ef thyroid feeding, these salmis aad their litter-mate. 
controls were put late separate cages, each with a normal 
female in dioestrus* Within 3 tsars spermatozoa were found 
la the vaginas of all the femits* Pregnancy followed ,1a 
sash ease and 4 healthy litterf,ranging la number fro©
9 to 10 individuals were horn and reared*

Litter B consisted of 4 male rats 10 weeks of «g©* 
B o w  were fed *B5 pa* toroid powder tailor for f weeks*
At the end of the fourth week of thyroid feeding all the 
animals in the litter were placed in separate cages.,, each 
with a normal female in lioestros, and within f days all 
the females were fount to have spermatozoa in the vagina, 
Bach female gave ■ "bitth to norma1 young' which were reared 
to maturity,

Prom these results it seems safe to conclude that 
thyroid feeding In amounts Indicated above, begun before 
cr after puberty and continued for 4 to f weeks, does not 
Iter® any effect upon ’fee sating reactions or fertility*

g^erlaeat 5, Castrate male rats fed desiccated thyroid - 
gland*

Bight litter mate male® were castrated, .at IS weeks•f-
«f age* four were fed *f§ ga* toroid powder for 3 weeks.
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beginning the day castration* Worn were kept m
©catrols* At ike end of 9 weafcw. all- the- animal® mem 
&mrtftee& and their accessory refroiii#tiv© organs M  
adrenal and pituitary glands were weighed* The results 
ere tabulated in table 1, litter VIII#

As may' be sees from the table, .is the m m  of each 
organ with the exception of the seminal ’resides# the 
average percentage of the body weight was the same for ■ 
both the thyrotivfet and the control animals, fhe hyper- 
thyroid condition seemed to have so effect upon the weights 
of the organs is the absents of the testes*.

§H«rtm#mt 6, Effect of thyroid feeding mpoa the potency 
of the anterior pituitary gland ta stimulating precocious 
sexual maturity la. tnaataare female rats*

Two litters# f and 8 weeks ®M,f containing f and 4 
animals respectively were used* la the first litter 4 
animals were fed thyroid powderf in the second litter# % 
animals were siiailai^) treated* The dosage of #25 gm. 
daily was continued for 3 weeks* At the end of. this tin©* 
the animals m m  decapitated and their anterior pituitary 
glands implanted into the hind leg muscles of female rats 
belonging to B litters 1 and 4 weeks old* fhe result ob­
tained as indicated in table % m m  a greater Increase ta the 
relative wei^ats of the ovaries, of the missis receiving 
implants from thyroid-fed donor® thm  was shown by the aaim- 
.sls receiving implants from normal dene®# with om exception*
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Table 2.
Percentage of body weight of ovaries of immature female rats receiving implants from thyroid-fed. and control males.

Recipients from thyroid-fed donors Recipients from control donors
.026 .024
.025 .031
.047 .032
.037 .027
.049
.041 .033
.040
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III# Macussion
The result of the first experiment, !#•** slight 

decrease in fee weights #f fee prostate- glands mid sem­
inal ’reside®, suggested that fee testieular hormone was. 
present in a smaller concentration than normally, in other . 
nerds, there seemed to he a slt#ii castration effect* fee 
sperm motility tests were ferferiisd to determine whether 
fes emeentratlon of fe® testicular hormone in fee thyroid- 
fed animals m s  sufficient to eatable fee spermatozoa in fee 
isolated epididymides to retain feelv motility for m  long 
a period as fee spermtosoa in fee isolated epididymides '■. 
of fee normal animals (mmft *S§1# fee results of exper­
iment 2 showed fee concentration to fe adequate* Scperi- 
seat 3 demonstrated that fe# spermatozoa act only retain 
feeir motility but* contrary to fee finding of Grfeematsoh 
*15, they also retain, feelr fertilizing -power -fe- the ful­
lest extent*

The indication of & nlUfift oastration effect as m 
result of thyroid feeding is sfestisstfated by experiment 6 
la which fee anterior pituitary glands, of fee thyroid-fed 
animals proved more potent then those of fee normal animals 
la stimulating precocious semal maturity la immature fe­
males* Tan Horn *31 has shown feat a hyperthyroid condi­
tion In female rats increases the goaai. stimulating power 
of fee hypophysis If - 68jt« Sytsa® and Simpson *30 have 
also found an increased potency of fee anterior pituitary
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gland of hyper thyroid female rats* Schoekaert *31 noted 
that after thyroidectomy in males, the response of the 
eeoosdwy sex organs to the IsJeebiQai cf anterior pltuit- ■ 
©ry m s  increased. This effect upon the pituitary gland 
has been explained (T an  H em  ' * i l1 %  d -c h iiiii®  Is - t o  atfn * 

©catr&tion of the gonadal hormim* with a resultant increase 
or decrease in the concentration of the gonadotropic pit- ; 
uitary hormone* Moor© -ant Brie® *38* using male end f©» 
sale rats* injected ocatrim and teetleaXer hormone alone* 
ineomhiaation, ant with fee gonadotropic hypophyseal her* 
m m  o r hormones, th e y  hay© d c s c a s ty d iti. a pitnitary-go- 
nad interrel&tionahlp* fhe gonads function only when 
stimulated by the anterior pituitary glwsd*. But the 
pituitary gland is controlled to some ©artist by the gonad* 
al accretions for when these are present In effect It© amounts* 
tbsrhypophyseal activity is lowered*’ fhe converse of this' 
statement* i*c*, when the amount of gonadal -hormone- is 
lowered* the activity of the anterior ■ pituitary gland Is 
increased, has been demonstrated by agio *89 and Ivans 
and Slmp&on *89* Wctehcrt and Boyd *34 have suggested 
that a hyperihyroid oontitioa may mmsm a lowering of the 
thsellm content of the body ant thus indirectly' affeet 
the pituitary gland'as evldasoad by t o  responses of t o  
ovary end the mammary gland in t o  female rat.

in the experiments described in this paper, there 
has bees an elimination of testicular hormone*... as a result 
of hyperthyroidism, it has mot apparently been rapid enough
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nor overwhelming enough to pro due© the typical castrate 
picture la the accessory reproductive orgms, I*#** the 
prostate gland and the seminal vesicle* since much less 
hormone than is' normally present is adequate for mis* 
tw ining the normal histological stractur# of these organs* 
fhe decrease in the weights of -fee organs may he explained 
hy their secreting lees actively than normally*

fhe presence of ciyftr&tloa cells is the anterior pit­
uitary gland hgt the shsonet of the csctratloJi typo of 
cells la the prostate gland® sad seminal reside® of the.
. thyroid-fed animal®, say he explained la. another way* It 
has heen suggested hy several investigators cited helow 
ttr t there may he two hormones present in the testis, one ■ 
of whielt maintains the secondary sex organs* and the other 
of which acts as a cheek upon fhe anterior pituitary giant* 
Martins and Rocha *30 have implanted testis tissue into 
castrates sad prevented the appearance- of castration cell® - 
in the anterior pituitary gland without prevent lug changes 
In the accessory reproductive organ®* Castrated male ret® 
injected with purified lull teste® extract have leem found 
to possess normal accessor!#®*, yet the hypophysis showed 
castration cells (SVtaen* unpublished - from Alim, Sex 
and the Internal Secretions ). $h# effect® of thyroid
feeding may |h#a he ascribed to an elimination of testis 
hormone or hormones possibly due to the heightened rate of 
metabolism, a consequent decrease in the secretory action
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of the prostate glands ant seminal vesieles* aand am inore&se 
is potency of the anterior pituitary giant,

At present 1 mm w M U  to formulate am adequate «*- ■; 
plaaation for the ehanges mowtrine la the mammary gland 
following thyroid feeding,, fh# change oammot he due to ' •■ 
elimination of testicular hormone slam# similar changes 
are sot found following castration, It is possible that 
there may he a stimulation of the gala0toipjgt3#f|̂ piiktifle 
of the anterior pituitary glamd described by Comer *30* . 
farmer and (ferdner *31 sat Etddle# Bates and xykshorm *3S» 
However* mo poet tire statement oam he mad© as t®' how this • 
priaetple Is affecting the male gland, Jtsrthiir mxsmat%» 
seats are being planned to sake m  extensive study hf these 
mammary gland changes*

If#- Summary and Conclusions
1, Seventy-five sale rats ranging from 3 • li weeks ia 
mg# were fed thyroid powder 1st doses of *Ui gm*, *S5 m*
#r *8 gm, dally for 3 to 9 weeks,
S fhe weights of the testes, seminal resides and prostate* 
adrenal and pituitary glands were determined in 35 animals. 
In the 19 thyroid-fed asisals* the weights of the testes* 
adrenals and pituitary gloats were found to he relatilrely 
larger than the weights of the corresponding organs in the 
control animals, the weights of the prostate glands and 
seminal vesicles of the experimental animal# were found to 
he relat&ftiaiy lower than those of the control animals.
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3# fhe thyroid-fed animals bred normally and fathered 
heal thy litters* after 4 - 7  weeks of thyroid feeding re­
gardless of whether the feeding w m  begun before mt after 
puberty*
4* fhe histological appearance of the testes* seminal 
vesicles and prostate glands of the experimental animals 
is normal,
f# fee' anterior pituitary glands -of the thyroid-fed and* 
metis show an appreciable Maher of castration cells*1 , ■ 
4* fhe hypophysis of the- experimental animals are more 
potent in stimulating precocious sexual maturity ’£» imma­
ture females. —
7* fhe results are believed to be due teem mere rapid 
than normal elimination of the testicular hormone or 
hormones resulting in a lessened activity of the seminal 
vesicles and prostate glands and a heightened activity of 
•the anterior pituitary .glsad*
9* Jk change occurs in the structure if the mammary gland 
of fee thyroid-fed rats hut no .explanation is offered for 
this phenomenon.
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