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Succinate dehydrogenase (SD) and ~ -g lyce rophospha te  dehydrogenase (~-GPD) act ivi ty  were  
studied in the pe r iphe ra l  blood lymphocytes  and graf ted myoca rd ium in CBA mice af ter  
t ransplanta t ion  of the hear t  f r o m  newborn C57BL/6 mice  subcutaneously  into the concha 
aur iculae .  The ra t io  S D / ~ - G P D  was shown to be g r e a t e r  than 1 in the myoca rd ium and 
lymphocytes  of intact animals  and in rec ip ien ts  of a t ransp lan ted  isol inear  hear t .  After 
al logeneic 0aeterolinear) t ransplanta t ion  the r a t io  between the act ivi t ies  was r e v e r s e d  (SD/ 
c~-GlUD less  than 1) on account of act ivat ion of ev_GPD in the blood lymphocytes ,  and this 
was p receded  by invers ion in the myoca rd ium of the graf t .  This phenomenon is a s sumed  to 
be connected with the development  of immunological  conflict. 
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Invest igat ions [7-9] have shown that the development  of the immunological  r e sponse  during a l lograf t -  
ing of skin and hear t  in mongrel  dogs and inbred mice  is combined with changes in dehydrogenase act ivi ty  
of the lymphocytes .  The mos t  cha rac t e r i s t i c  manifes ta t ion of the change in cell  me tabo l i sm under these  
conditions was an i nc rea se  in a -g lyce rophospha te  dehydrogenase  (a -GPD) activity,  which began to ex-  
ceed succinate  dehydrogenase  (SD) act ivi ty  at the beginning of clinical  manifes ta t ions  of the re jec t ion  
reac t ion .  

Normal ly  SD act ivi ty  is higher than a - G P D  act ivi ty,  i .e. ,  the r a t io  S D / a - G P D  is g r ea t e r  than 1; be -  
tween 72 and 24 h before  dis turbance of the function of the graf ted  hear t ,  this r a t io  began to fall below 1, 
heralding a re jec t ion  c r i s i s  [9]. The r ea s ons  for  this r e v e r s a l  have not been explained. 

Considering that  lymphocytes  p lay  a leading ro le  in the format ion  of t ransplanta t ion  immunity ,  and 
that  the ea r l i e s t  manifes ta t ion  of the r e sponse  of the cell  to any s t imulus  is a change in its mitoehondria t  
s y s t e m  [10], it might be supposed that the changes obse rved  a re  the r e su l t  of involvement of the lympho-  
cytes in the immunological  p roce s s .  This hypothesis is conf i rmed by data showing that a -g lyce rophospha t e  
is oxidized in p re fe rence  to succinate  when rap id  mobil izat ion of the ene rgy  r e s o u r c e s  of the cell is r e -  
quired [2]. Consequently, the appearance  of r e v e r s a l  is evidence of a sudden inc rease  in the energy  r e -  
qui rements  of the lymphocytes ,  poss ib ly  as a r e su l t  of a change in thei r  immunological  r eac t iv i ty  and p a r -  
t icipation of the cells in the mechan i sm of immunological  conflict.  

Meanwhile other worke r s  [4, 6] have shown significant  cor re la t ion  between the enzymic  s ta tus  of the 
lymphocytes  and b iochemica l  p r o c e s s e s  in the internal  organs ,  espec ia l ly  the myocard ium.  Changes in de- 
hydrogenase act ivi ty  of the lymphocytes  af ter  hea r t  t ransplanta t ion  may poss ib ly  be  a re f lec t ion  of d i s turb-  
ance of the t i s sue  me tabo l i sm  of the graf ted hear t  and one of the mos t  p robable  causes  of this dis turbance 
is the development  of the re jec t ion  react ion.  
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TABLE 1. Rat io between SD and a - G P D  
Activi t ies  in Lymphocytes  of Recipient  
Mice 

Characteristics 
of group 

Ratio SD/a-GPD 

CBA-~CBA 
C57BL/6-.CBA 

TABLE 2. Dehydrogenase Activi ty in 
Myocardium 

Material tested 

before [ 7 daysafter 9-10 days aft. 
operation I operation operation Donor's rnyocardium 

(before t~Kns- 
I plantation) 

1,24-0,09 ] 1,1-0,084 [sografts 
1,2_+0,26 0,934-0,003 [ 0,87~0,034 Allografts 

P~0,05 P<0,01 

ro. of 

25 

Activity 

SD r 

11,04- 0,79 5,78_+ 0,39 
66,0_+ 7,56 15,5_+ 3,57 
12,9_+1,96 10,39_+3,31 

The object of this invest igat ion was to study the me tabo l i sm  of the a l lograf ted  hear t  during develop-  
ment  of immunological  conflict  and to compare  it with the dynamics of dehydrogenase act ivi ty  in the c i r -  
culating blood lymphocytes .  Such invest igations would shed light on the p r o b l e m  whether  changes observed  
in the lymphocytes  a re  p r i m a r y  or whether  they r e f l ec t  d is turbances  of metabol ic  p r o c e s s e s  in the myo-  
ca rd ium of the t ransp lan ted  hear t .  

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

Exper iments  were  ca r r i ed  out on 50 CBA mice .  The donors for  the exper imenta l  g roupwere  C57BL/6 
mice.  I so l inear  t ransplanta t ion  (CBA--*CBA) was p e r f o r m e d  on the control  group. 

Act ivi ty  of the enzymes  ~ - G P D  and SD in the blood lymphocytes  was de te rmined  by N a r t s i s s o v ' s  
method [3] before  the opera t ion  and daily f r o m  the th i rd  to the 12th days the rea f t e r .  The function of the 
graf ted  hear t  was r eco rded  e lec t roca rd iograph ica l ly .  Dehydrogenase act ivi ty  in the myoca rd ium of the 
graf t  was studied by N a r t s i s s o v ' s  method [5] at var ious  t imes  (from the fifth to the 12th day) af ter  the ope r -  
ation. The number  of m i c r o m o l e s  of fo rmazan  fo rmed  by 1 rag pro te in  during 1 rain at 37~ was taken as 
the unit of enzyme act ivi ty.  

E XI~ L RESULTS 

Per iodic  de terminat ion  of the enzyme act ivi ty  of the lymphoeytes  a f te r  i so l inear  t r ansp lan t ionof the  
hear t  into CBA mice  showed that the r a t io  between SD and a - G P D  act ivi ty  exceeded 1 throughout the per iod  
of observa t ion  (Table 1). Consequently, act ivat ion of the (~-glycerophosphate shunt in the lymphocytes  of 
the hear t  r ec ip ien t s  was not the r e su l t  of the operat ion but was connected d i rec t ly  or indirect ly with the im-  
munological r e sponse  of the rec ip ien t ,  as shown by the r e su l t s  of de terminat ion of the enzymes in the l y m -  
phocytes  af ter  in ter l inear  t r ansp lan ta t ions .  

Determinat ion of dehydrogenases  in the m y o c a r d i u m  of the graf t  showed that  a - G P D  act ivf ty  was con- 
s tant ly  lower  than SD act ivi ty  both before  t ransplanta t ion  and on the 5th to the 12th day af ter  i so l inear  g ra f t -  
ing of the hear t .  Transplanta t ion  of the hear t  in this s y s t e m  led to substant ia l  act ivat ion of both enzymes .  
Under these c i r cums tances  the elevat ion of the SD level was g r ea t e r  than that of a - G P D  (Table 2). 

Act ivi ty  of the myocard ia l  enzymes a f t e r  he te ro l inea r  hea r t  t ransplanta t ion  was substant ia l ly  less  
than af ter  i sol inear  graf t ing  (P < 0.05). The fact  that in seven animals  of this group the ra t io  between the 
act ivi t ies  of the myocard ia l  enzymes  was r e v e r s e d  (SD/(~-GPD = 0.69 :~ 0.098) dese rves  pa r t i cu la r  attention. 
As a rule  this r e v e r s a l  was found in animals  with marked  act ivat ion of a - G P D  in the lymphocytes .  R e v e r -  
sal  of the act ivi ty  of the two dehydrogenases  in the lymphocytes  always p receded  the analogous changes in 
the a l lograf t .  This s ta te  of the enzymes  in the myoca rd ium was re la t ive ly  shor t  last ing,  and the p r e c i s e  
per iods  between the appearance  of r e v e r s a l  of the S D / a - G P D  ra t io  in the m y o c a r d i u m  of the t ransplan ted  
hea r t  and in the pe r iphe ra l  blood lymphoeytes  could not be es tabl ished.  

Corre la t  ion analysis  showed that  s ignif icant  feedback exis ts  with r e spec t  to these two enzymes  be -  
tween the enzymic  status of the myocard ia l  a l lograf t  and the r e c i p i e n t ' s  lymphocytes ,  whereas  in the i so-  
l inear  s y s t e m  such cor re la t ions  were  absent.  

The r e su l t s  indicate that during card iac  t ransplanta t ion  in a h e t e r o l i n e a r  s y s t e m  analogous changes 
a r i s e  in the m e t a b o l i s m  in the lymphocytes  and the t ransplanted  myoca rd ium,  as shown by r e v e r s a l  of the 
dehydrogenase act ivi ty  ( a - G P D  > SD); these  changes a r e  mani fes ted  e a r l i e r  and more  c lea r ly  in the cells 
respons ib le  for  the fo rmat ion  of t ransplanta t ion  immunity,  i .e. ,  the lymphocytes .  
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This sequence of affairs,  as well as the absence of any such changes in the enzymes after isolinear 
transplantation, suggests that the reason for activation of the tr_glycerophosphate shunt in the lymphocytes 
is the development of a rejection reaction, in which these cells play a varied and key role.  

The increase in t~-GPD activity in the transplanted myocardium may also be the resul t  of develop- 
ment of immunological conflict, at certain stages of which considerable mobilization o f  the energy r e -  
sources of the cells is required in order  to maintain their vital activity under the hypoxic conditions caused 
by disturbance of the hemodyaamics and by the infiltrative and other changes characterist ic  of the rejection 
reaction. 
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