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Ant i -pi tui tary  serum (APS), injected into ra t s  of the August strain,  prolongs the life of an 
allogeneic t ransplant  (the hear t  of newborn Wistar  rats) .  After injection of  APS the animals 
showed inhibition of growth and involution of the thymus of var ied intensity. In these ani- 
ma l s  the e lec t r ica l  activity of the t ransplant  was more  marked  and lasted longer (from 14 
to 37 days) than in the control  group (from 9 to 30 days). The pathogenetic mechanisms  of 
the action of APS are probably connected with the inhibition of pi tui tary function cessat ion 
o r  diminution of somatotropic  hormone secretion).  

The theory of neuro-hormonal  regulat ion of immunity was formulated by Zdrodovskii  as a special  
case of a protect ive-adapt ive  reac t ion  of the body [3]. The experimental  basis of this theory  was es tab-  
l ished by Gurvich [1, 2] using a model  of antibody synthesis .  A previous investigation [4] showed that the 
blocking of anab01ic p rocesses  by ant i -pi tu i tary  and ant i - somatot ropic  se ra  causes  a decrease  in the pr i -  
m a r y  immune re sponse. 

It was decided to make an experimental  study of the neuro-hormonal  regulat ion of t ransplantat ion 
immunity with special re fe rence  to inhibition of the anabolic components of regulat ion on the t ransplant  
re jec t ion  react ion.  

TABLE 1. Duration of 
Maintenance of Elect r ica l  
Activity of Transplanted 
Hear t  in Exper imenta l  
and Control Group 

Number ot~trarIsplants 
,~ with p o j i v e  gCG 

control experiment 

9 
14 
16 
18 
2t 
94 
26 
30 
35 
37 
39 

53 1 O0 
35 66,5 
24 44,9 
12 22 
6 11,6 
4 7,6 
3 5,7 
1 1,9 
0 0 
0 0 
0 0 

37 I00 
37 100 
31 83,7 
20 54 
t4 37 
8 21 
6 16.2 
5 13,5 
4 10,8 
1 2,7 
0 0 

EXPERIMENTAL METHOD 

To inhibit anabolie reac t ions  an ant i -pi tui tary  serum (APS) obtained 
from rabbi ts  immunized with homogenates of the pituitary glands f rom 30 to 
40 ra t s  was used. The homogenates  were injected ei ther  intravenously for 3 
days or,  in Freund ' s  adjuvant into the popliteal lymph glands, followed by sub- 
cutaneous revaccinat ion one month later .  Serum which, if injected once or 
twice into 20-day ra t s ,  caused involution of the thymus was used in the work. 
The model of heterotepic  allogeneic transplantat ion of the hear t  used in the 
investigation enabled the state of the graft  to be a s se s sed  both functionally 
and morphological ly .  

Exper iments  were ca r r i ed  out on August and Wistar  ra t s .  The donors 
of the hear t  were newborn (1-2 days) Wistar  ra t s  and the recipients  were 
August r a t s  weighing 30-50 g. Transplantat ion was ca r r i ed  out by F u l m e r ' s  
method [6]. The t ransplant  (a whole hear t  or half of a hear t  after sagittal  sec-  
tion) was placed in a pouch of skin f rom the dorsal  surface of the ear .  

The batch of animals with t ransplanted hear t s  was divided into two 
groups (experimental  and control) .  The animals of the experimental  group 
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TABLE 2. Durat ion of Function of T r a n s -  
planted H e a r t  (in days) 

Number of observations 
Arithmetic mean 
Median 
Confidence limits of 

median with probability 
of 99% 

-Control Experiment 

53 
15 
14 

13--16 

37 
20,7 
18 

17--23 

! Days z 

IVI I ~  I IV l I ' l  

i i i i i i i  
Fig. 1. E l e c t r i c a l  act ivi ty  of t r a n s -  
plant  in expe r imen ta l  (1) and control  
(2) s e r i e s .  Ha lves  of the same  h e a r t  
we re  t r ansp lan ted  into the expe r i -  
men ta l  and control  r a t s .  

r e c e i v e d  in t raper i tonea l  inject ions of 1 ml  APS 24 h af ter  the 
opera t ion  and t he r ea f t e r  at in te rva ls  of 1-2 days.  I f  the p r ep -  
a ra t ion  was poor ly  to le ra ted  by individual r a t s ,  the next rou-  
tine injection of s e r u m  was withheld. The s e rum was injected 
f rom 7 to 14 t imes  (until loss  of the contract i le  function of the 
t ransplant ) .  Ra t s  of the control  group r ece ived  injections of 
physiological  saline or normal  r abb i t  s e rum.  Survival  of the 
t r ansp lan t  was judged f rom i ts  e l ec t r i ca l  act ivi ty,which was 
r e c o r d e d  at in te rva l s  of 1-2 days by the ]~KPSChT-4 e l ec t ro -  
ca rd iograph  s ta r t ing  f rom the 7th-9th day. 

Altogether  90 t ransplanta t ions  were  pe r fo rmed :  the 
whole h e a r t  in 19 ca se s  and a half  a hea r t  in 71 cases .  In some 
expe r imen t s  one half  of the hea r t  was  graf ted  into the ex p e r i :  
men ta l  and the other  half  into the control  an imals .  In the ove r -  
whelming ma jo r i t y  of an imals  the t r ansp lan t  surv ived  well.  
Animals  in which e l ec t r i ca l  act ivi ty  of the t ransp lan t  was ab-  
sent on the 7th-9th day were  excluded f rom the exper imenf .  

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

The durat ion of function of the t ransp lan t  in the contro l  
group va r i ed  f rom 9 to 30 days. E l ec t r i c a l  act ivi ty  of the 
whole t ransp lan t  and of the ha l f -hea r t  was a tmos t  identical.  
In m o s t  c a se s  the e l ec t r i ca l  act ivi ty  of the t ransp lan t  did not 
l a s t  longer  than 16 days (Table 1). 

In the exper imen ta l  groups  of an imals  inhibition of growth, 
a va r i ed  degree  of intensi ty of involution of the f ibe r s ,  and 
d i a r rhea  were  obse rved  a f t e r  the injection of APS. In these  
an imals  the e l ec t r i ca l  act ivi ty  of the t ransp lan t  was m o r e  
m a r k e d  (Fig. 1) and could be detected longer (from 14 to 37 
days) than in the control  group (Table 1). On the 14th day in the 
expe r imen ta l  group, for  instance,  cont rac t ions  of the m y o c a r -  
dium were  r e c o r d e d  in 100%, and in the control  group in 66% 

of c a se s ,  while on the 18th day in the expe r imen ta l  group they were  r e c o r d e d  in 54% and in the control  
group in 22% of c a s e s .  

To a s s e s s  poss ib le  individual va r ia t ions  in immunologica l  incompat ibi l i ty  between the t i s sues  of the 
Wis ta r  and August  r a t s ,  in some ca se s  half  of the hea r t  was t ransp lan ted  into the exper imen ta l  and the other  
half  into the control  animal .  Of the 16 t r ansp lan ted  ha lves  of the h e a r t  in the expe r imen ta l  group a dist inct  
lengthening of m y o c a r d i a l  function c o m p a r e d  with the contro l  was obse rved  in 13 t ransp lan t s :  2, 4, 5, 5, 5, 
7, 7, 7, 7, 8, 10, 12, 15 days.  In 3 c a s e s  the graf t  functioned longer (by 2, 3, and 4 days) in the control .  

S ta t i s t ica l  ana lys i s  of the m a t e r i a l  by calcula t ion of the median  for  99% probabi l i ty  shows that  the 
d i f fe rences  between the expe r imen ta l  and control  s e r i e s  a re  s ignif icant  (Table 2). 

In 30 c a s e s  the act ion of APS on r e j ec t ion  of the al logeneic t r ansp lan t  was inves t igated his tological ly .  
The thymus ,  spleen,  and t ransp lan t  with the surrounding t i s sues  of the e a r  f rom the exper imen ta l  and con- 
t ro l  an ima l s  were  studied h is to logica l ly  3-7 days a f te r  the t r ansp lan t  had los t  i ts  e l ec t r i c a l  act ivi ty.  

Five inject ions of APS into r a t s  caused  involution of the thymus of va r i ed  intensi ty  with par t ia l  or  
comple te  d i sappearance  of thymocytes  f rom i ts  cor tex  (Fig. 2a). Lympholys i s  and inhibition of hema to -  
po ies i s  were  obse rved  to a l e s s e r  degree  in the spleen. La t e r  the s t ruc tu re  of the thymus was r e s t o r e d  
and only sl ight  depopulation of the cor tex  could be obse rved  in some of the autopsied an imals .  

In the contro l  and expe r imen ta l  animals ,  a f t e r  the t r ansp lan t  had ceased  to function, the typical  r e a c -  
t ion of r e jec t ion  of the t r ansp lan t  with nec ros i s  of the m y o c a r d i a l  musc le  f ibe r s ,  the i r  par t i a l  o r  complete  
r e p l a c e m e n t  by connective t i s sue  (Fig. 2b), and m a r k e d  lymphoid inf i l t rat ion of the surrounding connective 
t i s sue  (Fig. 2c) and, s o m e t i m e s ,  of the t r ansp lan t  i t se l f  (Fig. 2d) was observed .  Complete co r re l a t ion  was 
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Fig. 2. Morphological picture of thymus and transplant in ex- 
perimental rats:  a) disappearance of thymocytes from cortex 
of thymus after injection of APS (stained with hematoxylin- 
eosin, 90• b) replacement of myocardium of transplant by 
connective tissue. Single muscle fibers with cross-striatio{~ 
preserved (600• c) lymphoid infiltration of connective tissue 
around transplant 5 days after loss of electrical activity of 
allogeneic heart transplant; d) lymphoid infiltration of intrinsic 
connective tissue of transplant in a rat  receiving APS (200• 

established between the loss of functional activity by the transplant and the development of the rejection 
reaction. 

Injection of APS into the experimental animals prolonged the period of function of the transplant, 
thereby indicating a definite but brief inhibition of transplantation immunity. The pathogenetic mechanisms 
of action of APS, as the histological findings suggest, consist of sharp suppression of the function of the 
adenohypophysis with cessation o/~ diminution of the secretionef the corresponding hormones, especially 
somatotropic hormone. As a result  a picture of the well-marked action of the antiphlogistic hormones, 
inducing lymphatic processes and delaying the development of transplantation immuni W and antibody syn- 
thesis, is produced. For instance, inhibition of immunological processes has been observed after hypo- 
physectomy [5, 7] and daring the action of APS and antisomatotropic serum [4, 8]. Inhibition of immuno- 
genesis in response to action exerted on the pituitary has been shown to be obtained more easily if home- 
ostasis is disturbed [5] or in young animals [4, 8]. 

Activation of corticoids and cortisones in the later stages during prolonged administration of APS 
is followed by restoration of the normal hormonal background through adaptive mechanisms or immune 
responses of the body against the foreign serum. 

Blocking the anabolic components of neuro-hormonal regulation thus leads not only to a decrease in 
antibody symhesis, but also to the inhibition of transplantation immunity. These results are of definite 
theoretical interest, for' they confirm P. F. Zdrodovskii's theory of the neuro-hormonal regulation of im- 
munological processes. 
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