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During sens i t iza t ion  the act ivi ty  of succinate  dehydrogenase  and f l -g lucosidase  r i s e s  while 
that  of f i -g lucuronidase  fal ls  sharply;  in anaphylact ic  shock the act ivi ty of these  enzymes  
shows no significant  change. 

In anaphylaxis  ce r t a in  cell  s t r u c t u r e s  a re  damaged and the coordinated act ivi ty  of enzyme s y s t e m s  
is  d i s turbed  [3-5]. However,  data on this question a re  few in number  and cont rad ic tory  in na ture .  

In the invest igat ion desc r ibed  below cer ta in  mi tochondr ia l  and l y sosoma l  enzymes  of the guinea pig 
l ive r  were  studied during sens i t iza t ion  and anaphylact ic  shock. 

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

Noninbred male  guinea pigs weighing about 200 g were  used.  The an imals  were  sens i t ized  by a single 
subcutaneous injection of 0.02 ml  no rma l  horse  s e r u m  (NHS) in a dose of 0.7 mg prote in/100 g body weight.  
Lethal  anaphylact ic  shock was induced in the sens i t i zed  an imals  a f t e r  25 days,  acute shock by in t r aca rd i ac  
injection of 1 mI NHS (35 mg pro te in /100 g), and p r o t r a c t e d  shock by in t raper i tonea l  injection of 2 ml NHS 
(70 mg pro te in /100 g). The control  (unsensitized) an imals  we re  injected with the equivalent dose of NHS. 
After  l apa ro tomy under  local  anes thes ia ,  l i ve r  biopsy was p e r f o r m e d  during acute shock before  and a f te r  
injection of the reac t ing  dose (at the 7th-10 minute),  and during p ro t r ac t ed  shock before  and 1.5-2 h a f t e r  
the injection.  

Activi t ies  of succinate  dehydrogenase  (SDH; 1 . 3 . 9 9 .  1), g lu tamate  dehydrogenase  (GDH; 1 . 4 . 1 . 2 ) ,  
and mala te  dehydrogenase  (MDH; 1. 1. 1. 37) and the pro te in  content were  de te rmined  in homogenates ,  in 
the mi tochondr ia l  f ract ion,  and in the suprami tochondr ia l  supernatants .  Activity of f i -g lucosidase  ( 3 . 2 . 1 .  
21) and f l -g lucuronidase  (3 .2 .  1 .31)  also was de te rmined  in the homogenates .  The enzyme act ivi ty and 
prote in  content we re  de te rmined  by the mic rome thods  developed by Pokrovsk i i  et al .  [1, 2]. Activity of the 
enzymes  was e x p r e s s e d  in p m o l e s  subs t ra te  conver ted  pe r  minute pe r  g r a m  prote in .  

EXPERIMENTAL RESULTS 

At the height of sens i t iza t ion  a significant  i nc rea se  in SDH act ivi ty was obse rved  (130.2%; P < 0.05). 
During the development  of acute shock, however ,  a tendency was obse rved  for  i ts  act ivi ty to decline (89.4%) 
re la t ive  to i ts  level  in the sens i t i zed  an imals .  This d e c r e a s e  was more  marked  st i l l  during p ro t r ac t ed  
shock (83.9%). 

Academy of Medical  Sciences of the USSR. 

Labora to ry  of Medical  Enzymology,  Insti tute of Nutrition, Academy of Medical  Sciences of the USSR, 
Moscow. Trans la t ed  f r o m  Byulleten, ]~ksper imental 'noi  Biologii i Meditsiny, Vol~ 74, No. 12, pp. 39-40, 
December ,  1972o Original  a r t i c l e  submit ted F e b r u a r y  17, 1972. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N, Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

1511 



v,o 

// 
go 4 

// 
s,o // 

r 
// 

+,e ab a b-  
f 2 

Fig .  1. SuceJ.- 
nate dehydro-  
genase ac t iv i -  
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unsensi t ized 
(1) and sens i -  
t ized (2) guin- 
ea  pigs before  
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injection of r e -  
acting dose of 
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Changes in SDH act ivi ty in the mitochondrial  f rac t ion  continued in the s ame  di-  
rec t ion  as  those during the invest igat ion of this enzyme in the homogenate .  

P a r t i c u l a r  at tention was paid to d i f fe rences  in the c h a r a c t e r  of the changes of 
SDH act ivi ty  in the unsens i t ized  an imals  a f t e r  in t raper i tonea l  inject ion of NHS and in 
the sens i t i zed  an imals  during p r o t r a c t e d  shock (Fig. 1). Injection of antigen into the 
control  an ima l s  led to a significant i nc rea se  in SDH act ivi ty  (126.3%; P < 0.05), w h e r e -  
as a f t e r  injection of the reac t ing  dose of antigen into the sens i t ized  an imals  the act ivi ty  
of this enzyme fell  s l ightly.  

Activity of GDH and MDH de te rmined  in the homogenates ,  the mi tochondr ia l  
f ract ion,  and the suprami tochondr ia l  superna tants  was unchanged both in the sens i -  
t ized an ima l s  and in the guinea pigs in a s ta te  of shock.  

The study of the reac t ion  of the l y sosoma l  enzymes  r evea l ed  marked  changes in 
acid hydro lase  act ivi ty only a f te r  sensi t izat ion.  In the sens i t i zed  animals  f l -g lu-  
cu ron idase  act ivi ty  fel l  sharp ly  (57.6%; P < 0.01} whereas  f l -g lucos tdase  act ivi ty  
r o s e  s ignif icant ly (155.1%; P < 0.02). During the development  of acute shock no 
significant  changes w e r e  found in the act ivi ty  of the l y s o s o m a l  enzymes .  

The mos t  m a r k e d  changes in the act ivi ty of the mi toehondr ia l  and l y sosoma l  
enzymes  studied were  thus obse rved  only during sens i t iza t ion .  

The r e su l t s  show that the mi tochondr ia l  and ly sosomal  enzyme  s y s t e m s  become 
involved to a different  degree  and at dif ferent  s tages  in the an t igen -an t ibody  reac t ion .  
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