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Cel ls  of  the adenophypophysis  in a p r i m a r y  5 -8 -day  monolayer  cul ture  r e a c t  to addition of thy-  
ro t rophin  r e l e a s i n g  hormone  (TRH) by rapid  dose-dependent  l ibera t ion  of thyro t rophic  hormone  
(TSH) and p ro lac t in  into the cul ture  medium.  Th i s  effect  is independent of the content of s e r u m  
in the nutrient medium. The thyroid hormone thyroxin blocks the stimulating action of TRH on 
the secretion of TSH, but not of prolactin. The blocking effect of thyroxin is evidently mani- 
fested not on cell membranes, but in the cytoplasm distally to the effect of cyclic AMP, along 
the pathway of transmission of the hormonal signal. 
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The  development  of methods of l o n g - t e r m  cul ture  of adenohypophyseaI  ce l l s  in v i t ro  in the l a s t  5 y e a r s  
has  opened a new s tage in the invest igat ion of the m e c h a n i s m  of sec re t ion  of the t rophic  ho rmones  and of hypo- 
tha lamo-hypophysea l  regulat ion.  Fundamenta l  s tudies  have been c a r r i e d  out on cell  cu l tures  to de t e rmine  the 
biological  act ivi ty  of hypothalamic pept ides  and the i r  synthet ic  analogs  control l ing the sec re t ion  and synthesis  
of adenohypophyseal  ho rmones  [5, 7, 11, 14]. Work is cur ren t ly  in p r o g r e s s  to study the in t race l lu la r  mech a -  
n i s m s  of act ion of r e l ea s ing  hormones ,  the i r  mutual  effects ,  and the ro l e  of the pe r iphe ra l  glands of internal  
sec re t ion  and of other  f ac to r s  in the functioning of so impor tan t  an endocr ine  organ  as  the p i tu i tary  gland. 

The  object  of the p r e s en t  invest igat ion was to study the c h a r a c t e r i s t i c s  of s ec re t i on  of thyro t rophic  ho r -  
mone (TSH) and pro lac t in  by a cul ture  of adenohypophyseal  cel ls ,  depending on the conditions of cul ture  and 
the content of thyro t rophin  r e l e a s i n g  hormone  (TRH) and thyroid  hormone  (thyroxin; T4) in the medium.  

E X P E R I M E N T A L  M E T H O D  

The  adenohypophyses  we re  isola ted f r o m  male  Wis ta r  r a t s  weighing 150-200 g a f te r  decapitat ion.  With 
the aid of 0.25% t ryps in  and mechanica l  separa t ion  of the t i s sue  a cel l  suspension was p r e p a r e d  by the method 
desc r ibed  p rev ious ly  [9]. Cells  were  seeded on p las t i c  pe t r i  d ishes  (d iameter  1 cm,  Falcon P l a s t i c s ,  USA), 
a r r a n g e d  with 20 dishes  on one t r ay  and with 8" l0 s ce i l s  pe r  dish.  The ce l l s  were  cul tured for  the f i r s t  48 h 
in med ium No. 199 with the addition of 20% embryonic  ca l f  s e r u m  in an a t m o s p h e r e  of a i r  containing 5% CO 2. 
La t e r  the quantity of s e r u m  was reduced  to 10%. The  med ium was changed a f te r  3 days .  Expe r imen t s  were  
c a r r i e d  out on 5 -8-day  cul tures .  Before  the beginning of the exper imen t  the medium was r e m o v e d  f r o m  the 
dishes ,  and the dishes were  washed twice with f resh  medium.  TRH (Heechst,  West  Germany)  was added in 
doses  of  1-100 n g / m l  to medium containing or not containing se rum,  depending on the exper imenta l  conditions. 
Sodium dibutyryl  cycl ic  AMP (dbc-AMP) was added in a dose of 5 �9 10-SM. Pre incuba t ion  with thyroxin (Reanal, 
Hungary) in a dose  of 1 0 / ~ g / m l  was c a r r i e d  out for 1 h before  addition of  TRH or dbc-AMP, a f te r  which it was 
r e m o v e d  f r o m  the medium.  The concentra t ions  of  TSH and p ro lac t in  in the med ium were  de te rmined  by a 
rad io immunolog ica I  method [1]. 
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Fig. 1. Effect of  different doses of TRtt on l iberation of TSH and prolact in  by adeno- 
hypophyseal  cells  in culture 15 rain after  addition. Unshaded columns) TSH; shaded 
columns) prolact in.  Abscissa ,  doses of TRH (in ng /ml ) ;  ordinate, hormone concen- 
t ra t ion (in n g / m l  medium). 

Fig. 2. Effect of thyroxin (T4) on basal  secre t ion of TSH and prolact in and their  s e -  
cre t ion stimulated by TRH and dbe-AMP. Preineubat ion with T 4 (10 # g / m l )  for 1 h, 
followed by incubation with TRH (100 ng /ml )  o r  dbc-AMP (5 • 10-3M) for 3 h. Un- 
shaded columns denote TSH; shaded columns prolactin.  Ordinate: left, concentrat ion 
of TSH (in n g / m l  medium); right,  prolact in concentrat ion ( in /~g /ml  medium). 

TA BLE 1. Action of TRH (100 ng /ml )  on Content of TSH and Prolact in  in Medium under 
Different Conditions of Culture of Adenohypophyseal C ells M • m) 

Composition of nutrient Durationofincuba- Concentratiouof 'Prolactin concentra- 
tion with TRH, TSH in medium, tion in medium, Conditions of culture medium h ng/mI ng/ml 

Control TRH Medium with serum 

Medium without serum 

24 
24 

24 
24 

1/2 

157,3----- 37,3 
247,3-----63,7 

P> 0,05 
17,0--5,9 
63,3----- 16,0 

P >  0,05 
50,5• 

P<O,05 

Control TRH 

416,7--+ 4,4 
374,3--- 73,7 

P> 0,05 

EXPERIMENTAL RESULTS 

Within 15 rain after its addition TRH induced a dose-dependent increase  in the l iberation of prolact in  and 
TSH by the adenohypophyseal cells into the culture medium (Fig. 1). The minimal effective dose of TRH was 
1 rig/m1. In a dose of 100 n g / m l ,  TRH led to a f ive- and eightfold increase,  respect ively,  in the levels of 
prolact in  and TSH in the medium. The magnitude of the sec re to ry  response  of the adenohypophyseal ceils could 
va ry  f rom one experiment  to another, evidently because of variat ion in the number of hormone-secre t ing  cells 
in each par t icular  culture [3]. However,  the dose dependence was constantly close to l inear.  

Prolonged incubation of the cells with a single addition of TRH in a dose of I00 ng/ml did not lead to any 
marked increase in the content of TSH or prolactin in the medium compared with the control (Table I), although 

TRH is known to stimulate not only the release, but also the synthesis of these hormones [4, 8]. TRH was evi- 
dently destroyed rapidly in the medium, and repeated additions of the hormone were necessary to obtain an 
effect [13]. 
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Remova l  of  the s e r u m  f r o m  the nutr ient  med ium sharp ly  delayed the sec re t ion  of TSH in the control  and 
expe r imen ta l  groups (Table 1). The  TSH concentra t ion  in the l a t e r  s tages  af ter  addition of TRH was higher  
than in the contro l  group.  A s i m i l a r  effect  was produced  by incubating the ce l l s  for  a shor t  t ime  with TRH 
in a dose  of 100 n g / m l  af ter  they had been kept  fo r  24 h in med ium without s e r u m .  

Cel ls  of the adenohypophysis  in c u l ~ r e  thus r e a c t  to TRH by the l ibera t ion of TSH r e g a r d l e s s  of whether  
s e r u m  is p r e s e n t  in the medium or  not. 

The  r e su l t s  can  be  s u m m a r i z e d  by the s t a tement  that  a single dose of TRH caused the rap id  r e l e a s e  of 
TSH and p ro l ac t in  into the cul ture  medium.  La te r ,  however ,  th is  ef fec t  was canceled out by constant  s ec re t ion  
of hormones ,  independent of TRH, into the  medium,  so that  a f te r  24 h the concentra t ions  of TSH and pro lac t in  
in the two groups did not differ s ignif icantly.  Af ter  r e m o v a l  of the s e r u m  f r o m  the med ium the basa l  sec re t ion  
of TSH was reduced  to such a degree  that  the hormone  l ibera ted  into the med ium immedia te ly  af ter  addition of 
TRH brought  about a substant ia l  d i f ference  in concent ra t ions  compared  with the control .  

The  inhibitory ef fec t  of T 4 on s t imula t ion  of TSH and pro lac t in  s ec re t ion  induced by TRH or  dbc-AMP was 
studied (Fig. 2). Both dbc-AMP and TRH s t imula ted  the l ibera t ion  of both ho rmones  equally into the medium.  
These  data a r e  in good ag reemen t  with the r e s u l t s  obtained by other  w o r k e r s  and they indicate that  the mechan-  
i s m  of act ion of TRH is  media ted  through cycl ic  AMP [6, 10]. The  insufficiently high basa l  level  of TSH se -  
c re t ion  and the compara t ive ly  weak r e s p o n s e  to TRtI  w e r e  evidently due to the low concentra t ion of thyro t rophs  
in the pa r t i cu l a r  culkt re .  

P re incuba t ion  of the ce l l s  with T 4 under these  conditions did not affect  the basa l  s ec re t ion  of TSH and 
pro lac t in .  Meanwhile T 4 reduced  the s t imulat ing effect  of TRH and comple te ly  abolished the act ion of dbc-AMP 
on TSH sec re t ion  but did not affect  the l ibera t ion of prolac t in .  T h e s e  r e s u l t s  indicate that  thyroid ho rmones  
inhibit the s t imulat ing effect  of TRH not at the level  of h o r m o n e - r e c e p t o r  interact ion,  but along the pathway of 
in t race l lu la r  t r a n s m i s s i o n  of  the hormona l  s ignal .  The view is held that  thyroid  ho rmones  can p romo te  syn-  
t hes i s  de novo of a subs tance  of p ro te in  nature  which inhibits the effect  of  TRH on TSH sec re t ion  [12]. In this 
r e s p e c t  the data showing that thyroid  ho rmones  i nc rea se  the act ivi ty  of phosphodies te rase ,  which causes  deg ra -  
dation of cycl ic  AMP [2], a r e  in teres t ing.  

It  is difficult a t  p r e s e n t  to explain why the s a m e  dose of T 4 abol ished the effect  of dbc-AMP comple te ly  
but that  of TRH only pa r t i a l ly .  Some worke r s  consider  [4] that  TRH acts  not only through cyclic  AMP, but also 
by s o m e  other  way on the t a rge t  cel l .  On the other  hand, it can be tenta t ively  sugges ted  that  the analog of the 
cyclic nucleotide is not absolutely identical in its action with cyclic AMP. Finally, the high specificity of action 
of T 4 by the feedback principle must be emphasized once again, for the secretion of TSH but not of prolactin 
falls within its sphere of influence. 
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