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The role  of somatotropic  hormone  (STH) in the development of hypersensi t ivi ty  of delayed type 
(HDT) and immunologic memory  was demonst ra ted  in guinea pigs. Injection of human STH 
(in doses of 0.25 and 1 mg per  guinea pig) in the per iod of sensi t izat ion and formation of HDT 
stimulated the development of cutaneous hypersensi t ivi ty .  Inhibition of endogenous STH by 
means of ant iserum against  guinea pig STH protected the animal against the development of 
hypersensi t ivi ty  in the period both of sensi t izat ion and of reaction.  HDT was re s to red  af ter  
the action of the ant iserum c eased. Exper iments  with a model of immunologic m e m o r y  showed 
that the sensi t izat ion period is the most  sensit ive,  whereas  the period of preserva t ion  of im-  
munologic memory  remained resis tant .  
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Somatotropin is regarded as the hormone that st imulates immunogenesis .  However, the factual m a -  
terial  on which this conclusion is based is very  limited in amount, especially with respec t  to cel lular  im-  
munity. It deals mainly with the ro le  of the hormone in the evolution of the immune sys tem [4, 8, 9] and 
stimulation of the lymphoid organs and p lasma-ce l l  response  [1, 2, 7, 11]. A few investigations have dealt 
with the effect of STH on antibody formation [1, 3, 5, 6l. Some workers  descr ibe  a st imulant action of STH 
[3], other  deny that the hormone has any effect on antibody formation [5, 6], whereas  a third group cons ider  
that somatotropin has a marked action only on the prepared  organism [1]. 

The object of the p resen t  investigation was to study the effect of STH on the development of hyper -  
sensit ivity Of delayed type (HDT) and on immunologic memory  in guinea pigs. 

EXPERIMENTAL M E T H O D  

Experiments  were  ca r r i ed  out on female guinea pigs weighing 200-250 g. STH was obtained from 
human pituitary glands by Raben's  method [10] or  f rom guinea pig pituitary glands by the wr i t e r s '  modi-  
fication of the same method. Ant iserum against STH was prepared  by injecting guinea pig STH subcutane- 
ously into rabbits  into the plantar  pads together  with F ruend ' s  adjuvant three  t imes at intervals of three 
weeks. 

During the experiments  STH was injected subcutaneously in different doses and at different t imes 
re la t ive  to sensit ization.  

Ant iserum was injected in a dose of 2 ml subcutaneously four t imes on al ternate  days. To reproduce  
HDT, a suspension of killed Mycobacter ium tuberculosis  cel ls  in physiological saline was used in doses of 
0.1 mg (in the experiments  to c r ea t e  and detect immunologic memory) ,  0.5 mg (to obtain a moderate  HDT), 
and 5 mg per  guinea pig (to c rea te  a marked degree  of hypersensit ivi ty) .  HDT was evaluated by in t rader -  
mal injection of 0.1 ml of standard dry tuberculin in dilutions of 1 �9 10 and 1 : 100. A positive react ion con-  
sisted of e ry thema m o r e  than 10 mm in diameter .  The skin tests  were  ca r r i ed  out 10, 14, 20, 32, and 50 
days af ter  sensitization. The stat is t ical  analysis  of the resul ts  was ca r r i ed  out by the X 2 method. 
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T A B L E  1. Ef fec t  of STH on D e v e l o p m e n t  of HDT in Gu inea  P i g s  

Group of animals 

Control 

Daily dose 
of sTH 
(in mg) 

1 
1 

0,25 
0,25 

Days of 
injection 

--8+2 
+2@-12 
--8@2 
+2+12 

Total dose 
(in mg) 

11 
11 

2,75 
2,75 

Number of positive 
sMn reactions 

10th day ] 20th day 

9/9 7/9 
5/6 4/6 
6/6 6/6 
4/6 3/6 

4/10 0/'9 

Legend :  N u m e r a t o r  g i v e s  n u m b e r  of a n i m a l s  wi th  p o s i t i v e  r e a c -  
t ions  to t u b e r c u l i n  1 : 100; d e n o m i n a t o r  g i v e s  n u m b e r  of a n i m a l s  
in g r o u p .  H e r e  and in T a b l e  2, - and + deno te  i n j e c t i o n  of STH b e -  
f o r e  and a f t e r  s e n s i t i z a t i o n  r e s p e c t i v e l y .  

T A B L E  2. 

Group of 
animals 

Control 

Ef fec t  of STH on I m m u n o l o g i c  M e m o r y  

Daily 
dose of 
STH (in 
rng) 

0,25 
0,25 
0,25 

Days of 
injection 

--8+2 
+ 12+22 
+32+42 

Dilution of 
tuberculin 1 :t0 

15--20filly >20 film 

0/5 5/'5 
4/5 0/5 
1/5 4/5 

41'4 I 0/4 

Dilution of tuberculin 1 �9 10 

<ISITIITIII5--20 m~ >20 l-n~ 

0/5 2/5 3/5 
2 / 4 2/4 0/'4 
2)5 3/5 0/5 

1/4 3/4 I 0/4 
I 

Legend :  N u m e r a t o r  g i v e s  n u m b e r  of a n i m a l s  wi th  a p a r t i c u l a r  s i z e  
of r e a c t i o n ;  d e n o m i n a t o r  g i v e s  n u m b e r  of a n i m a l s  in g roup .  

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

In the  e x p e r i m e n t s  of s e r i e s  I, the  e f fec t  of s o m a t o t r o p i n  on HDT w a s  s t u d i e d .  Gu inea  p i g s  r e c e i v e d  
a s u b c u t a n e o u s  i n j ec t i on  of STH in a d o s e  of 0.25 m g  d a i l y  fo r  11 days  (Tab le  1). In s o m e  c a s e s  i n j e c t i o n  of 
the  h o r m o n e  b e g a n  e ight  d a y s  b e f o r e  s e n s i t i z a t i o n ,  in o t h e r s  on the  s e c o n d  day  a f t e r  s e n s i t i z a t i o n .  T h e  
a n i m a l s  w e r e  s e n s i t i z e d  with  0.5 m g  of d r i e d  M. t u b e r c u l o s i s  c e l l s  p e r  gu inea  pig ,  and th i s  l ed  to the  d e -  
v e l o p m e n t  of s e n s i t i v i t y  to t u b e r c u l i n  by the  10th day  in fou r  of the  10 c o n t r o l  gu inea  p i g s ,  w h e r e a s  by  the  
20th day  s e n s i t i v i t y  to t u b e r c u l i n  in t h e s e  a n i m a l s  had d i s a p p e a r e d .  A m a r k e d  i n c r e a s e  in the  n u m b e r  of 
p o s i t i v e  r e a c t i o n s  w a s  o b s e r v e d  in the  gu inea  p i g s  r e c e i v i n g  STH i n j e c t i o n s .  The  g r e a t e s t  s t i m u l a t i o n  of 
HDT w a s  o b s e r v e d  when STH was  i n j e c t e d  eigh t d a y s  b e f o r e  s e n s i t i z a t i o n  (g roups  1 and 3). By the  10th day  
a l l  the  a n i m a l s  (15 of 15) had p o s i t i v e  sk in  t e s t s  (whe the r  r e c e i v i n g  STH in a d o s e  of i m g  o r  0.25 m g  p e r  
gu inea  p ig) .  The  h o r m o n e  gave  a s m a l l e r ,  but  s t a t i s t i c a l l y  s i g n i f i c a n t ,  e f fec t  when i n j e c t e d  f r o m  the  s econd  
day  a f t e r  s e n s i t i z a t i o n .  

In the  e x p e r i m e n t s  of s e r i e s  II, the  e f fec t  of STH on i m m u n o l o g i c  m e m o r y  w a s  s t u d i e d  (Tab le  2). T h e  
gu inea  p i g s  r e c e i v e d  two i n j e c t i o n s  of s u b s e n s i t i z i n g  d o s e s  of M. t u b e r c u l o s i s  c e l l s  wi th  an i n t e r v a l  of 40 
d a y s  (0.1 m g p e r  gu inea  pig) .  Th i s  r e s u l t e d  in p o s i t i v e  sk in  t e s t s  on the  50th day  a f t e r  the  f i r s t  i n j e c t i o n  of 
an t igen  in a l l  the  a n i m a l s  t e s t e d .  A f t e r  the  to ta l  d o s e  (0.2 mg) had  been  g iven  to the  gu inea  p i g s  in a s i n g l e  
i n j ec t ion ,  s e n s i t i z a t i o n  was  not  o b s e r v e d .  T h e  a n i m a l s  w e r e  d i v i d e d  into g r o u p s  which  r e c e i v e d  STH i n j e c -  
t ions  s t a r t i n g  two d a y s  b e f o r e  the  f i r s t  s e n s i t i z a t i o n ,  in the  p e r i o d  b e t w e e n  i n j e c t i o n  of the  an t igen ,  and two 
d a y s  b e f o r e  the  s e c o n d  s e n s i t i z a t i o n .  The  m o s t  s e n s i t i v e  p e r i o d  was  found to b e  the  p e r i o d  of d e v e l o p m e n t  
of the  s t a t e  of s e n s i t i z a t i o n ,  w h e r e a s  the  p e r i o d  of p e r e s e r v a t i o n  of i m m u n o l o g i c  m e m o r y  w a s  v i r t u a l l y  
r e s i s t a n t  to the  a c t i o n  of STH in th i s  d o s e .  

To s tudy  t h e  e f f ec t  of endogenous  STH on the  d e v e l o p m e n t  of h y p e r s e n s i t i v i t y ,  a n t i s e r u m  a g a i n s t  h o -  
m o l o g o u s  STH w a s  i n j e c t e d  into the  gu inea  p igs .  The  a n i m a l s  w e r e  s e n s i t i z e d  wi th  a l a r g e  d o s e  (5 mg) of 
M. t u b e r c u l o s i s  c e l l s ,  equ iva l en t  to not  l e s s  than  10 m i n i m a l  s e n s i t i z i n g  d o s e s .  The  a n t i s e r u m  was  i n j e c t e d  
in o r d e r  to ac t  on the  p e r i o d s  of s e n s i t i z a t i o n  and of p r o d u c t i o n  of HDT.  One g roup  of a n i m a l s  r e c e i v e d  
a n t i s e r u m  with  e f fec t  f r o m  two days  b e f o r e  s e n s i t i z a t i o n  the  s e c o n d  g roup  f r o m  the  s ix th  day  a f t e r  s e n s i ,  
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t izat ion.  The control  animals were  divided into two subgroups: those receiving normal  rabbit se rum and 
those receiving ant iserum from rabbits immunized with F reund ' s  adjuvant. In the f i rs t  group, of eight skin 
tests  with tuberculin ca r r i ed  out 12 days af ter  sensit ization, seven were  negative, compared  with all eight 
in the second case.  All 16 tests  on the control  animals were  positive. On the 24th day, the second t ime 
that the skin tes ts  were  ca r r i ed  out, suppress ion of hypersensi t ivi ty  in the animals receiving ant iserum was 
no longer observed,  and five of the eight tes ts  in the f i rs t  group and six of the six tests  in the second group 
were  positive, whereas  in the control  group all tests  were  positive. 

The fact of suppression of hypersensi t ivi ty  in the period of injection of ant iserum against  endogenous 
STH into animals shows that this hormone is an essent ial  fac tor  for  the development of ce l lu lar  hyper sen-  
sitivity. Restorat ion of HDT followed cessa t ion of the action of ant iserum. The action of STH could be 
linked both with provis ion for  energy metabolism in immunogenesis  and with direct  affinity for  the l y m -  
phoid system.  

Injection of exogenous STH stimulated the development of HDT, but the endogenous hormone under 
normal  conditions can also evidently lead to adequate development of the immune p rocess .  In those of the 
experiments descr ibed above in which large,  highly immunogenic doses of M__. tuberculosis  cel ls  were  used 
for sensit ization, it will be noted that STH had no marked effect. 

These resul ts  may explain some aspects  of the role  of STH in immUnogenesis. 
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