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Subcutaneous inject ion of coca rboxy lase  (6-50 mg/kg)  into newborn r a t s  during the f i r s t  six 
days of life i n c r e a s e s  the to le rance  of the animal  to subsequent  asphyxia  and prevents  the 
inc rease  in acid phosphatase  and ~-g lycerophosphate  dehydrogenase  act ivi ty in the blood 
lymphocytes .  

One of the causes  of the lowered r e s i s t ance  of the body to infection in acute hypoxia is the supp re s -  
sion of antibody fo rmat ion  in the lymphoid t i s sue  [3]. 

The object  of the invest igat ion desc r ibed  below was to study lymphocyte  me tabo l i sm  in r a t s  exposed 
to hypoxia and the poss ibi l i ty  of r e s t o r i n g  it  to no rma l  by inject ions of eocarboxylase~ 
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Fig. 1. Content of phosphatase-pos i t ive  cel ls  
(in %) in i m p r e s s i o n s  f rom p a r a t r a c h e a l  
lymph glands (A) and spleen (B) in young r a t s  
not rece iv ing  (1) and rece iv ing  coca rboxy lase  
in a dose of 2 (2) or  6-12 m g / k g  (3). Unshaded 
columns r e p r e s e n t  r a t s  not exposed to asphyx-  
ia; shaded columns r e p r e s e n t  r a t s  exposed to 
asphyxia  for  2.5 rain. 

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

The act ivi ty  of enzymes  with different  in t race l lu-  
l a r  local izat ion and type of act ion in the lymphocytes  
was invest igated.  As m a r k e r  of the l y sosomes  and of 
ca tabo l i sm,  the hydrolyt ic  enzyme acid phosphatase  (AP) 
was chosen and its act ivi ty was de te rmined  in the blood 
lymphocytes  and in i m p r e s s i o n s  taken f rom the spleen 
and p a r a t r a c h e a l  lymph glands by the method of Gold- 
b e r g  and Barka .  The intensity of anabolic p r o c e s s e s  in 
the lymphocytes  was e s t ima ted  by de te rmin ing  the index 
of act iv i ty  of mi tochondr ia l  c~-glycerophosphatase dehy- 
drogenase  (a~-GPD) by N a r t s i s s o v ' s  method [5]. At the 
same  t ime the number  of lymphocytes  in 1 m m  3 blood 
was counted. 

In expe r imen t s  on 56 newborn albino r a t s  the su r -  
vival  ra te  was studied during exposure  to asphyxia  for  
10 min when cocarboxylase  was injected subcutaneously 
for  six days in doses  of 2, 6, and 50 m g / k g  daily.  Ani- 
ma l s  rece iv ing  inject ions of 0.5 ml physiological  saline 
acted as the con t ro l s .  Asphyxia was induced by i m m e r s -  
ing the r a t ' s  head in wa te r  a t  37~ 
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EXPERIMENTAL RESULTS 

The young rats tolerated asphyxia lasting 2.5 min 
relatively easily. All animals not receiving cocarboxy- 
lase or receiving the compound in small doses (2 rag/ 
kg) died from asphyxia lasting i0 rain. An increase in 
the daily dose by three times (to 6 mg/kg) led to the 
survival of all the young rats exposed to the action of 
hypoxia. A large increase in the dose of the compound 
(up to 50 mg/kg) gave a smaller effect: only six of the 
14 rats (43%) survived. 

Injection of eocarboxylase into healthy young rats 
caused definite changes in the metabolism of the lymph- 
ocytes, and these persisted during subsequent brief 
asphyxia. These changes consisted of a decrease in 
o~-GPD and AP activity, while severe asphyxia led to a 
decrease in the cr-GPD level and to absence of the rise 
in AP activity (Table I). 

Simultaneous activation of the enzymes of catab- 
olism (AP} and anabolism (~-GPD) in mild asphyxia 
as well as the lymphocytosis in the blood and the in- 
crease in mitotic activity in the lymph glands (an in- 
crease in the number of phosphatase-positive cells in 
them) were evidence of increased functional activity of 
the lymphocytes and of the lymphoid tissue. High ac- 
tivity of acid hydrolases (AP) and oxido-reductases has 
been observed during processes accompanied by a defi- 
nite increase in the intensity of structural processes 
in the lymphoid tissue; during immunogenesis in rive 
and during the blast-transformation reaction in vitro 
[4, 6-91. 

The i n c r e a s e  in functional act ivi ty  of  the l y m p h o -  
cytes  during mild asphyxia i s  probably due not only to 
an i n c r e a s e  in the number of immat~are lymphocytes  in 
the blood,  but a l so  to the presence  of hormonal  s t r e s s ,  
accompanied ,  in part icular ,  by an increase  in the nor-  
adrenalin concentration in the blood and tissues. Cate- 
cholamines, however, can be direct activators of cell 
metabolism; for example, they can stimulate activity 
of the mitochondrial enzyme suecinate dehydrogenase 
[1, 2]. 

Injection of  cocarboxy lase  probably intens i f ies  
the lymphocytopo ies i s  even  m o r e ,  as is  shown during 
mild asphyxia by, not only the l ymphocytos i s  in the 
blood,  but a l so  an increase  in the total number of 
lymphoid ce l l s  in the sp leen  (compared with rats  in the 
number of phosphate-posit ive  ce l l s  (Fig. 1). Meanwhile ,  
cocarboxy lase ,  even  in smal l  d o s e s ,  probably has  a 
s tabi l iz ing  act ion on the l y s o s o m e  m e m b r a n e s ,  which 
could account  for the absence  of an increase  in AP ac -  
t ivity during asphyxia .  

Inhibition of a~-GPD activity following injection 
of coearboxylase indicates inhibition of glycolysis, 
which is coupled with respiration by this enzyme. Un- 
der the influence of cocarboxylase, the system of 
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oxidative phosphorylat ion,  which is more  product ive of energy,  is intensified in the mi tochondr ia ,  as a r e -  
sult  of which the ene rgy  potential  of the cell  is i nc reased  and, consequently,  so also is the surv iva l  ra te  of 
the an ima l s  in asphyxia .  

In s eve re  asphyxia  the dec r ea s e  in the ce-GPD level  is probably due, not to inhibition of g lycolys is ,  
but  to i ts  uncoupling f r o m  r e s p i r a t o r y  phosphoryla t ion in the mitochondria ,  and the products  of g lycolys is  
in the hya lop lasm cannot be oxidized by the mi tochondr ia l  enzymes ,  even if the i r  act ivi ty  is high. 
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