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E s t r o g e n s  play an important  role  in the regulat ion of synthes is  and sec re t ion  of pi tui tary hormones :  
luteinizing (LH) and fo l l i c le - s t imula t ing  ho rmones  (FSH) and pro lac t in  [6, 7]. The connection between sex 
s t e ro ids  and the thyro t rophic  function of the pi tui tary has rece ived  little study, although the fact  that women 
suf fer  f r o m  diffuse toxic goi ter  s e v e r a l  t i m e s  m o r e  f requent ly  than  men [1] sugges ts  the exis tence of such 
co r re l a t ions .  So f a r  as the d i rec t  act ion of e s t rogens  on the sec re t ion  of thyro t rophic  hormone  (thyroid- 
s t imula t ing  hormone ,  TSH) is concerned,  data  in the l i t e ra tu re  on this quest ion a r e  ambiguous.  Whereas  some 
w o r k e r s  suggest  that  they have a d i rec t  effect  [5], o thers  cons ider  that  e s t rogens  s imply  inc rease  the sens i -  
t iv i ty  of t hy ro t rophs  to hypothalamic thyro t roph in  r e l eas ing  fac tor  [9, 13]. The d i rec t ion  of these  effects  may 
also be linked with sex d i f fe rences  and the dose of s te ro ids  admin i s t e red  [11, 12]. 

It was shown previous ly  [4] that  e s t rogens  in vivo induce las t ing in t race l lu la r  changes in prolact in  p ro-  
duction by the adenohypophysis ,  which may  p e r s i s t  and continue to be obse rved  when the cel ls  a re  t r a n s f e r r e d  
to conditions of growth in v i t ro .  

In the invest igat ion desc r ibed  below p r i m a r y  cul ture  of adenohypophyseal  cel ls  was used to detect  poss i -  
ble es t rogen-dependen t  changes in the thyro t rophic  function of the pi tui tary in r a t s  and also to study the d i rec t  
effect  of e s t r ad io l  in v i t ro  on TSH secre t ion .  

EXPERIMENTAL METHOD 

Experiments were carried out on sexually mature female Wistar rats (150-200 g). Ovariectomy was 
performed on animals anesthetized with pentobarbital through a midline laparotomy. Starting with the 8th day 

TABLE 1. Basa l  3 -Hour ly  Secre t ion  of TSH 
in Cul tures  of Adenohypophyseal  Cells  f rom 
Intact  and Ovar i ec tomized  Rats  and Ovar i -  
ec tomized  Rats  Receiv ing  Es t r ad io l  

TSH concentration in 
r [ [medium, ng/mg ~rotein 

Group of rats ~ ~; / . . . .  
~.0,--~, n M:i=rn P 

Intact 6 13,6+3,12 
3,4+__0,45 

5 12,4~2,48 1--3>0,05 
Ovariectomized 6 3,6• 2--4~0,05 
Dvariectomized 

and receiving 
estradiol 6 28,0+_4,80 1--5<0,05 

3--5~0,05 
6 4,7--+_0,60 2--6~0,05 

4--6~0,05 
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TABLE 2. Effect  of Es t radio l  Adminis tered  
in vivo (Experiment 1) and in vi t ro  (Experi-  
ment 2) on 24-Hourly Secret ion of TSH in 
Adenohypophyseal Cell Cultures 

, TSH concentration in 
g, medium, ng/mg protein 

;z Group of rats N "~ . . . .  
.~ n M • m P 

Experiment 1 
1 Intact 
2 0 v  ariectomized 

30variectomized 
and receiving 
estradiol 

Experiment 2 
4 Control 
5 17B -estradiol 

5 170• 

6 104• 

4 372• 

94+20 
227• 

1--2>0,05 

1--3<0,01 
2--3<0,001 

4--5<0,02 

af ter  the operat ion the ra ts  received daily subcutaneous injections of 100 #g of an oily solution of es t radiol  
dipropionate for 5 days. The completeness  of ovar iee tomy and the action of es t radiol  were judged by exami-  
nation of vaginal smea r s .  

Cultures of adenohypophyseal cells  f rom intact and ovar iec tomized ra ts  (12 days after  the operation) and 
f rom ovar iec tomized ra ts  t rea ted  with es t radiol  were isolated by the method descr ibed previously [2]. The 
cells were cultured at 37~ in glass  tes t  tubes 16 mm in d iameter  in medium No. 199 with the addition of 20% 
embryonic  calf se rum during the f i rs t  2 days and 10% serum on the subsequent days of growth in vi tro.  
Exper iments  were ca r r i ed  out on 3- and 7-day cul tures .  The medium in the tubes was replaced by fresh.  The 
concentrat ion of TSH in the medium was determined after  3 and 24 h and in the cells 3 h af ter  the change of 
medium. In one of the experiments  17fi-estradiol was added direct ly  to the incubation medium for 24 h. The 
concentra t ion of TSH in the medium and cell  homogenates was determined by a radioimmunologic method [3] 
and expressed per mi l l igram cell  protein. Protein was determined by Lowry ' s  method. The resul t s  were sub- 
jected to s ta t is t ica l  analysis  by Student 's  t - t es t .  

E X P E R I M E N T A L  R E S U L T S  

The resul ts  of basal  3-hourly secre t ion  of TSH by adenohypophyseal cells in cul tures obtained f rom 
intact and ovar iec tomized ra ts  and ovar iec tomized ra ts  t rea ted  with estradiol ,  are given in Table 1. The f i rs t  
fact  to be noted is that in all the exper imental  groups hormone production decreased  during growth of the cells 
in culture: af ter  7 days it was only one -quar t e r  of its value on the 4th day after  the beginning of growth in 
vitro.  Such changes are  evidently attributable to a p rogress ive  decline in the number of thyro t rophs  in culture 
as has been shown by an immunohis tochemical  method [8]. 

Ovar iec tomy did not affect the basal  secre t ion  of TSH in 4- and 7-day cul tures .  Adminis t ra t ion of 
es t radiol  to ovar iec tomized ra t s  for 5 days led to an increase  in TSH production. The rate of re lease  of the 
hormone under these c i rcumstances  was higher not only than in cul tures f rom ovar iec tomized animals ,  but 
also in those f rom intact ra ts .  Changes in the basal  TSH secre t ion  in cul tures f rom ovar iec tomized rats ,  
t rea ted  or  not t rea ted  with estradiol ,  pers is ted for 4 days of growth in vitro; later,  differences in hormone 
secre t ion  in the experimental  groups were no longer significant. 

Results  of two exper iments  to study secre t ion  by ovar iec tomized  rats ,  t reated or  not t reated with 
estradiol ,  in the course  of 24 h and also during direct  contact  between the sex steroid and thyrot rophs  in cul- 
ture  are  given in Table 2 f rom the comparat ive  aspect .  In the f i rs t  case the same rule can be observed as 
was descr ibed above. Never theless ,  it must  be pointed out that a definite tendency was observed for the basal  
secre t ion  of TSH to dec rease  in cul tures  f rom ovar iec tomized ra ts  compared wRh cul tures  f rom intact ani- 
mals;  however,  the differences  were not s tat is t ical ly significant. 

Following adminis t rat ion of es t radioI  to ra t s ,  TSH secre t ion  by a culture of adenohypophyseaI cells 
obtained f rom these animals was considerably higher  than in the other  groups.  In another experiment ,  in 
which 17~-estradiol  was added d i rec t ly  to the culture medium for  24 h, the quantity of hormone re leased  was 
increased by 2.4 t imes  (Table 2), evidence that es t radiol  acts di rect ly  on the thyrotrophic  function of the adeno- 
hypophysis.  
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TABLE 3. In t raee l lu la r  TSH Concentrat ion 
in Cultures of Adenohypophyseal  Cells 
Obtained f rom Intact and Ovar iec tomizedRats  
and Ovar iec tomized  Rats Receiving Es t rad io l  

Group of rats 

Intact 
Ovariectomized 

Ovariectomized 
and receiving 
estradiol 

i TSH concentration in cells, 
ng/mg protein 

M : i = m  

540--+ 128 

496+_10l 

198___37 

I--2>0,05 

1--3~0,05 
2--3~0,05 

Investigation of the TSH concentra t ion in the thyrot rophs  showed that p re l iminary  ovar iec tomy did not 
affect this value, whereas  adminis t ra t ion  of es t radio l  in vivo significantly reduced the TSH concentrat ion in 
the cul tured cel ls  (Table 3). The low TSH concentra t ion in the thyrot rophs  was evidently the resul t  of s t imu-  
lation of s e c r e t o r y  p rocesses  in the cel ls  under the influence of es t radiol .  

The absence of es t rogens  in the exper imenta l  animals had no significant effect on the in t race l lu la r  con- 
cent ra t ion  or  sec re t ion  of TSH by the pituitary,  whereas  an increase  in the es t rogen  concentrat ion st imulated 
TSH re l ease  considerably.  Rivier  and Vale [14] suggest  that es t rogens  can st imulate the production of hypo- 
tha lamic  thyro t rophin  re leas ing  factor  (TRF), which is known to be the main s t imula tor  of TSH synthesis  and 
secre t ion .  Other  worke r s  consider  that  the mechanism of action of es t rogens  includes an increase  in the sen- 
s i t ivi ty of thyrot rophs  to TRF, possibly as a resu l t  of an increase  in the number of r ecep to r s  in the cel ls  [9, 
10]. The resu l t s  of the present  investigation do not d isprove e i the r  of these  suggestions.  At the same t ime 
they show that increased  concentrat ions of es t rogens  can modify the function of the hypo tha lamus-  p i tu i t a ry -  
thyroid  sys tem also through a d i rec t  effect  on adenohypophyseal  cel ls  secre t ing  TSH. 

Final ly ,  in endocrinopathies  associa ted with es t rogeniza t ion  of the patient, the possibili ty not only of 
changes in the gonadotrophic and lactotrophic  functions of the pituitary,  but also of increased thyrot rophic  
activity and, as a resu l t  of this ,  enhanced thyroid  activity,  must be taken into account. 
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