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1.

I, Introdustion
. The existemee of & relationship between the thyroid
and the development and functioning of the reprodus-
prgans has been the subject of considersble research
_ for the past several desades. ZIxperimental findings have,
_ Bowever, until resently been too dishermonious for any
. M&aﬁe eonelusions to be drawn, |
e The problem had been attacked %aey ablation of the thy-
~ rold gland snd by feeding of thyrold substances. Ablation
| ’ #ﬁiﬁ by most investigators to have an injurious effect
» the reproductive orgema, Tatum *13 reported gomad <
, generation in male and female rabbits thyroidectomized
_ early in life. Kunde, Cerlson snd Proud '29 Teported sim-
ar results in female rabbits, and found in addition that
s ovary could be restored to its normal comdition by
rold feeding. Hammett '26 found no speeifisc relation
 between thyrold setivity snd the growth of the Teproduotive
 organs prior to puberty.
 fhe experiments involving thyrold feeding have shown
#3dely varied results, Gudernatssh '15 showed that rats
‘Zi'flfmﬁmx l,arsa doses of fresh ihyroid tissue exhibited
unced loss in weight, dlarrhes and museular emacis-
L 8 d,in most cases, finally died., Administration cxf
doses which kept the animals in apperently good health |
esulted either in failure to breed, or if the thyroid-fed
s were bred to mormal females, the young died at birth
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- or remsined stunted in their growth. Courrier *z1, hOWSVEr,
. _preported neither a stimulsting nor a ﬁaletsrizms affeat

f;; ;m the reprodustive organs following ‘Bh?rﬁm !mtngﬁ.

‘m dose used '&:f hin was mab&my quite small since h:;w

L als gained in weight. Belawenetz '28 noted that thyroid
 Peeding resulted in & testioular degemeration smd s loss of
mw@ay in male rats. Diderlein '29 found that with aﬁ auﬁt
mgm meles lost interest in mormal femsles although the
ture of the testis remained unchanged, DaCosts and

w, _1 5§ ¥3% reported a depression of saxnai maturation and
& promounced lowering of the relative welght of the testes
at Lmale rats as a result of thyroid fm&ngi ﬁ‘ﬁiahaﬁ and
2 oyd *33 noted the induwetion of typiesl pseudopreguan
A “;;saiéwz‘a& fenale rats. '

' The lack of harmony in the results of the experiments
- slted above 1s dus partially to thevvariamee in dosage, the
in which the glendular substence is sdministered and
he method of administration. |

. ’;eﬁ wi%hinz the limits of 125 = .5 8ns dnily, depending
- the age of the reeipient. In order 4o insure con=
mmm of a definite amount of the thyroid materisl,
'kxw pmder was welghed and mized with emough water to
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meke & thin paste whith was fed o the rat by means of &
 ‘:5j*ff"’;iarim dropper, The enimals, with few exceptions,
wﬁthm a few days learned %o ﬁaﬁm the mixture quite r&aﬁmﬁ
: M a preliminary step to the experiments reported
ba:!mv, 25 rats, 3 - 6 months of age were fed thyroid 7

d in doses varying from .25 - .5 gm, daily and mﬁ! o
f*&i&ma prepared for histologleal study. =Guidéd by tha

;;};mmm obtained, the following series of experiments was

en plenned and performed.

; ‘xim‘% 1. Effect of thyroid feeding on the weights
ﬁf gm reproductive orgene snd accessory g}.wa‘ |
Seven litters comprising 35 rats and vming in age
m 3 weeks o 10 weeks were used. lNimeteen werse fed
aﬁu +5 gm. thyroid powder per days In 3 - 5 weeks old
tms the dose at the beginning of the experiment was
4125 gm. but this was inoveased to .25 gm. if the exper-
ent was contimued umtil the animals were 7 weeks of rge

_or older. Titters 7 weeks old or older resceived .25 gm. or
_ +5'gm, thyroid glamd throughout the experiment., At the end
: ‘?? af the experiment, the animals were samerificed smd their

'»mgra&m’biw organg snd the adrenal mmd pituitary 51% |
,»migha&n The percenbage of body weight of these orgens

% MM&%& and the averages of these percentages per
_ 1itter have besn tsbulated in table 1,
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Table 1.

;4'

”eroentage of body weight of reproductive organs and adrenal

‘an& pitu1tary glands of thyroid-fed and control rats.
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e : - In the camse of the testis and adrenal smd pituitary
| ; glmﬁs, & slight inoresse in the relative m:l.ghts of these
1@#3&&3 is seen in %he thyroid-fed animals of 9aﬁh 1itter
;;wm&n gompared to their normal control 1itter-mates. The
?‘Q;;ﬂﬁaﬁg glands and the seminal vesieles are rai&tivaly
ler in the experimental ' animals then in the somtrols.
| The differenses between the percentege welghts of the
organs of the thyroid-fed snd control animals is slight,
‘ ~with one m&p‘hiw { the stsim.}. vesicle in 1itter 7)

% &wmtaat.

;f_i‘imamnt 2, Effeet of thyroid feeding upon the histo-
:m sppeabance of the reproductive organs mﬁ aano-

The testis and seminal vesicle and the prostate, thy-
r01d, pitultery, adrensl and memmery glands of the animals
ed in experiment 1 were fixed in Bouin's ;}iamwfaml

flyn end studied,

Eﬁ;ﬁ’&s},&giﬁﬁw testis, seminal vesicle snd MI
;smamm glends present the same piloture in the exper-
yntel as in the gontrol animals {Fig. 1 to 6), The vells
the prostate glands of the thyroid-fed enimals show

y the olear seoretory area ”mﬁm ‘hetween the lumen
3 $he nucleus of the sell indicative of s mm prostate
;.;,’_:”:'m:aam; Price and Gellagher *30). The seminal
the experimental snimals exhibit the "haloed™ secretory
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m thyroid gland of the normal animels shows & ;pw
&immme of follieles with a high cuboidal epithelium

fjar smell colloid eontent, Some follieles are present
with & low epitheliun end sn sbundsnce of solloid, The
+h yroid glands of the treated animals show only the latter
i of folliole,
 In additioh to the cell types nmormally seen in the
mgerior pituitery gland, thet of the thyroldefed smimal
- @ﬁh«am the eastration eell deseribed ‘bﬁﬁﬁiw& 17,
rg}; 8 type of anterior pituitary gland cell is not so |
_sbundent in the thyroid-fed smimals ss it i in the pit-
uitary gland of a castreted snimel, but it may be seen in
L_Zéawmiahw numbers (Fig., 7,9,11).
i ary glands of the experimental smd eontrol
ants # are quite different. The mormal mele mammary
den | consists of masses of tissue with 111y defined

ina, The cells are large, with sbundant eysoplasm

| J1y showing some vacuolization {(Pig.8). The glends

the thyroid-fed animals, om the other hend, show very

‘ _f such masses of tissue. The eells aﬁmﬂy have s
ok nged sbout well defined lumine of ducts.

m maﬁ% of oytoplasm in the oells is reduced aa Mw

oed by the more srowded condition of the muslel (Fig.l2).
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The mammary glméﬁ of normal ecsetrates and %h?:mmwfeé
k "’"m’tw were a.laa de The:castrate glw&a mgem’bia
pormal mammary glands "zﬁg,,‘- 0). Those ¢¥ the thyr o1 |
},ﬁmmtw rather ﬂea&m parallel in aggmmae xﬁe
s z;r the thyroid-fed animals as demoribed above. |
e A possible axylm%im for the histologleal findings
xa%haﬁe axpe 1ts will be vonsidered later.

ﬁm:&% Em Survival of smmﬁesaa in ths iﬂaiam epl-

kyff’_ﬁ_i&m of thyrold-fed auimals,
| 81x litters eazz%aimxsg 28 m%m'a rets were useds In

ok ,mmm the right testis was removed and the epididynis
Jm ‘the base of the scrotal sae by & thm, Fifteen
_ of the rats were fed .25 gn. thyroid daily for 30 days and
_the Test were kept as controls. Some of the epididymides
ff,,inf@gteﬁ at the sites of the ligatures, but in %m_
thy enimals 1t was found that the mia feeding had
ffect upon the time of survivel of the ayemtom in
»};ﬁm imlmsa epildidymis., The spermstozoa of the experimen-
a1 enimals were found in several cases to have survived as
ong 88 those of their control litter-mates. Survival was
in both types of animasls for the duration of the
riment, 30 days,

ment 4. Effect of thyroid feeding on fertility.
| Two '3@&%133?3; designated es 4 and B for convenienve,
tai ing 4 and 6 rats respectively were used.,
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- | Li%ter 4 oonsisted of 4 male rats B wecks of sges
. ‘}m of these were fed thyroid powder for 9 weeks. The |
‘&agimmg dosage of 125 gn. was incressed %o .25 gn, when
ﬁw rats were 7 weeks old, At the end of the a&mn%h mek'
T“af mm& feeding, these animsls and their 1itter-mate,

_@ontrols were put imbo separate ceges, eash with a normal
femals in dioestrus, Within 3 days spermatozos were found
m‘tﬁm mgims of all the femsles. Pregnancy followed in
h case and 4 heslthy litterg,ranging in number from
#ﬂ 10 individuals were born snd reared.
;ﬁiﬁtar B consiated of 6 male rats 10 weeks of age.s
w were fod «25 gm. thyroid powder daily for 7 wwkm
At the end of the fourth week of thyroid feeding all the
m:z.a in the litter were plsced in separate ceges, am
th & normel femele in dicestrus, and within 3 days sll
@ha females were found to have spermatozoa in the vagina.
Emh female gave bibti to normal young which were reared
f@efmmwg

. From these results it seems safe to comelude that

thyrold feeding in amounts indicated sbove, begun before
g Mar puberty and oomtinued for 4 to 7 weeks, does mot
re any effeot upon the mating reactions or fertility.

riment 5. Castrate male rots fed desiccated thyrotd
Ezgh% litter mate males were saa%rat&& s.‘k 15 weeks
+« Four were fed .25 gm, thyroid powder for 3 weelks,
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mmmg the day after castration. Four were kept 88
,;?garﬁmlst At the end f}f a« weeks all the aaimais were
gwm:eaa and %Iaﬁir ma&eszmy reproduetive argwa end
aﬁr nal and pituitary glends were weighed. The results
are bebulated in table 1, litber VIIL,

' 4s may be seen from the table, in the case of esch
@z'gan with the exception of the seminal vesicles, m'

i«ffffwams g&r@&ntaga of the body wight was the ﬁm for
‘¢§ath the thyroid-fed and the control enimels. The hypere
1& eondition seemed to have no effest upon the weighis
af m orgens in the sbuence of the testes,

‘ﬁ_V%ﬁ:%ammﬁ 6. Effegt of thyroid feeding upon the potency
_ of the mmterior pitultary gland in stimileting presesious

’ ";e maturity in imnature femele rats.

Two litters, 7 and 8 weeks old, containing 7 and 4
“'j;, respectively were used. In the first litter 4
a were fod thyroid powderj in the second litter, 2
anf ::‘:& wers similax@l) treated. Yhe dosage of .25 gn.
2a wsg contimued for 3 weekss A%t the end of this time,

the enimals were decapitated and their snterior pituitary
ands implanted imto the hind leg muscles of female rats
g to 2 litters 3 and 4 weeks old, The result ob-

§ receiving i@lwza from normal donors, with one ex_w;sgﬁimg
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Table 2.

Féreentage of body weight of ovaries of immature female
- rats receiving implants from thyroid-fed and econtrol males.

|Recipients from . Recipients from
| thyroid-fed donors control donors
T Loz6 | .024

025 ' .031

. 047 .032

037 .027

.049

.041 | ' 033

.040
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IIE; Discussion

. The result of the first experiment, i.,e., slight
'-_ﬁwma% in the weights of the prostate glands and sem-~
1nal vesieles, suggested that the testicular hormone was
‘;‘-érz%: in s smeller concentration than mormally, in other
words, there soemed to be & slight cmstration effeet. The
1}ﬁapem m%ﬂiﬁy tests were ferformed to determine whether

! *mmaa%atim of the testicular hormone in the thyroid-
ed animals was sufficient to ensble the spermatozoa in the
a!iam epididymides to retoin their motility for as long
:iqéi as the spermetozos in the isolated epididymides
M‘t}m mml animals {Benoit *26), The resulis e&.\vtm@m
iment 2 showed the ecomcenmtration o be adequate, Experi-
_m& 3 demonsirated thet the spermatozon not only retain
their motility but, contrary to the findings of Gudernetsch
5, they also retm their fertilizing ;gawer to the m~

 The indieation of a slight oastration effect as a

1t of thyroid feeding is substantisted by experiment 6

ﬂﬁ-ﬂh the anterior pituitary glends of the thyroid-Tfed
a8 };ravé;& more potent than those of the normal animals

v;%imﬁlatm precoeious sexual maturity in immature fe-

; Van Horn '31 hes shown thet a hyperthyroid condi-
vin famale rots incrcases the gonad etimulating power

of hypophyeis 19 - 63%, Evens and Sinpson '30 havg

80 found an Inoressed potency of the amterfor pituitary
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land of hyperthyroid female rats. Schocksert *31 noted
m«g after thyroldeoctomy in males, the msm of the
gﬁam&m sex orgszns to the injeoction of anterior pitult-
y k wepeased. This effect upon &he pituitary gland
] %&n explained (Van Horn *S1) by a change in the con~
éﬁ&n%mtion of the gomadal hormones with a resultant increase
‘or decrssse in the concentration of the gomsdotronie pit-
*ﬁﬁtw hormone. Moore and Price %32, using male and fe-
» rats, injected oestrin and testicular hormone alone,
Aneombination, snd with the gomadotropic hypophyseal hor-
mone or hormomes. They hé¥e demomstrated a piiuitary-go-
| interrelationship. The gonads funetion only when
aﬁmmsma Yy the mnberior pituisary gland. 3But tha
3-:?,;91'&:&1@&@ glend is controlled to some extent by ‘klxa ng

fslfﬂwmﬁma for when these are present in effective amounte,

ypophyseal activity is lowered. The converse of this
t&m&, 1.0+, when the amount of gonadeal hormone is
wered, the aetivity of the anterior pituitary gland is
Vasad, has been demonsibrated by Engle 29 and Svens
j}‘an& Mmgé@:& *29, Welchert and Boyd ¥34 have snsgaata&’
i‘khm & hyperthyroid eondition may cause a lowering of the
eslin content of the body end thus indirecily affect
m:eim&m gland =8 evidenced by the responses of m
m‘ the mammary gland in the female rat.

- in the experiments described in this paper, there
‘has been an eliminmation of testioular hormone, os a result

hyperthyroidism, it has not apparenily been rapid enough
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mr overvhelming enough %o ym&ue& the typloal casirate
t;éi&%‘um in the acoessory reproductive organeg, i.e., the
‘i:@?mt&*be gland and the seminal vesicle, since much less
!immam then is normally present is adegquate for maine |

| <iming the normal histological structure of these organs.,
~;m'&am‘eme in the weights of the organs may be mlamd
kﬁ' thair seereting less netively than zmm.llm

e - The presence of cestration cells in the &ntax*iar plt-
‘km glend bgt the absence of the castration %m of
wﬁ.}.a in the prostate glands snd seminal vesicles of the
Ahyrotd-fed enimels may be explained In amother way. It
m ‘baém ,suggaatea by several investigators cited below
tm»t ﬁmm nay %e two hormones present in the tegtia, one
ax' whiek meintainsg the aeemxﬂ.ary gex orgens, snd *khe other
f[éar whish acts as & check upon the anterior pituitary glant,
;{gmm end Rocha *30 have implanted testis tissue into
‘ﬁfﬁ'ﬂés‘km.t&a and prevented the mprearance of eastration cells -
ﬂm the anterior pitultery gland without preventing chonges
&u tha [ACEsBOYY mmﬁwﬁve organs. Castrated male rats
m;aeﬁea with purified dull testes extract have been found

wtm Internal Seeretions ). The effests of thyroid

ding mey jhen be msoribed to an elimimation of testis
-{,_nmzza or hormones possibly due to the heightened rate of

;f;;metabol:ﬁsm, a consequent decrease in the secretory action
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ot the prostate glends and seminal vesicles, and an inoresse
1n potency of the smterior pituitary glmd.
A% pz*eamt 1 em uneble to formlate an adequate ex-
;:&;m&ﬁw for the changes wearrmg in the memmery gland
i’%ﬁiiwing thyroid fesé.mg., @w change cannot be due to
f:‘{ﬂmmmm of testicular hormone since similar chenges
m not rm;z& mnwmg eagtration. I% is possible that
#&m W be a stimulation of the galactogpguesprine
f’fﬁar the antorior pltuitery glend deseribed by Gormer 30,
» ';;,\.f,fj,;r and Gardner *31 snd Riddle, Bates and Bykmm 132
‘ r, no positive statement ocam be made as to how this
- principle is affecting tho male gland, Further experi-
f?;;vfmk'ka are being plammed to meke an extensive study of these
m‘ry gl&n& changes.

“I'% Summary end Conclusions

;;7‘1* swam;wai% male rats renging from 3 -~ 15 weeks in
m were fed thyroid powder in doses of (125 gm., .25 gm,
or *5 gn. deily for 3 to 9 weeks,

  3 m welights of the testes, seminel vesicles end ymak&%&,
adrensl exd pituitary glands were deternined ia 35 auimsls.
o In k%m 19 thyroid~fed mm* the weights of the testes,
sdrenals and pituitary glands were found to be relatively
x then the weights of the correspondls

ary g organs in the
: Mam}. ‘animals, The weights of the mst&te glands and
 seminal vesicles of the experimentel animals were found to
ke mlam lowsr than those of the control snimals,
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G, The thyrold-fed animals bred normally snd fathered
malthy litters, after 4 - 7 weeks of thyreid feelding re-
Wﬂl&ﬁ% of whether the feeding was begun before or after
&ﬁ ﬁm hiﬁtﬁl@giﬁ&l appearance of the teates, seminal

,:-f{‘%wia}.as and prostate glands of the amr&mtal minala

'f;mfs”ahaw an sppreciable nmumber of castration w:{ia. \

;ﬁﬁ&: ’ﬁw hypophyués ai‘ ﬁm experimental animals are more
po awk in stimulating presosious sexual mmity in imme-
fam}.%.‘

g;  %§@ results are believed to be due to-sn more :mpi&

 mormal eliminstion of the testioulsr hormene or
:,y,%mmas resulting in & lessened activity of the seminal .
"';aiﬁ},e.a: and prostate glmnds and a heightened aafkivi‘@r of

. change ogeurs in the sitructure &f the mamm gland
the thyroid-fed rats but no a@lmaticm is offered for
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