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Severe lesions can be produced by lysosomal  enzymes set  free as a resul t  of the action of bacter ia l  tox- 
ins of t issue substra tes  [1, 3]. Previous experiments in vitro showed that an increase  in the specific activity 
of acid phosphatase in the lysosomal  fraction of the l iver  f rom albino mice takes place under the influence of 
the toxin of Clostr idium perfr ingens type A and also of the toxin and fi l trate of a broth culture of C1. butyr i -  
cum [4]. 

The present  investigation was devoted to the study of the changes in acid phosphatase activity in the 
blood se rum of guinea pigs under the influence of C1. perfr ingens type A toxin and metabolic products of C1. 
butyricu m in experiments  in vivo. 

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

Experiments  were ca r r i ed  out on 64 guinea pigs weighing 280-360 g. Clostr idium perfr ingens type A 
toxin (1MLD, intramuscular ly) ,  obtained f rom the Khar 'kov Research  Institute of Vaccines and Sera, was in- 
jected into the animals of group 1, the animals of group 2 received fi l trate (3 ml, in t ramuscular ly)  of a broth 
culture of Cl_..z. butyr icum s t ra in  No. 237, the guinea pigs of group 3 received a mixture of toxin and fil trate in 
the doses mentioned above, the animals of group 4 received toxin with antitoxin (10 antitoxin units in t ramuscu-  
larly)  f rom the bacter ia l  preparat ions  factory of Khar 'kov Research  Institute of Vaccines and Sera (ser ies  312, 
No. OBK 1027), and the guinea pigs of group 5 received a mixture of toxin and fil trate together with antitoxin. 

Before the experiment,  the specific activity of acid phosphatase was determined in 14 animals of the 
control  group. In each experimental  group there were ten animals;  blood f rom some of the experimental  ani- 
mals was taken for investigation f rom the hear t  1 and 9 h, and f rom others 3 and 24 h after  injection of the 
preparation.  

Acid phosphatase activity in the blood se rum of the guinea pigs was determined by the method descr ibed 
by Bessey et al. [5] in Levi tski i ' s  modification [2 ]. To 0.4 ml sodium p-nitrophenylphosphate in ci trate buffer, 
pH 4.8, 0.1 ml se rum was added and the mixture was incubated at 30~ for 2 h. The react ion was stopped by 
the addition of 5 ml 0.05M NaOH and the optical density was measured  on a "Spekol" (East  Germany) speet ro-  
photocolor imeter  at 410 nm. Each determination was accompanied by a control.  The specific acid phosphatase 
activity was then determined. 
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T A B L E  1. Changes  in S e r u m  A c i d  P h o s p h a t a s e  A c t i v i t y  of Guinea  P i g s  Unde r  the  In f luence  of 
C1. p e r f r i n g e n s  Toxin  and F i l t r a t e  of B r o t h  C u l t u r e  of C1 b u t y r i c u m  (M • m) 

G roup of 
animals 

Control 

1- 

2- 

3- 

4- 

5- 

Preparation 
injected 

Toxin 

Filtrate 

Toxin + fil- 
trate 

Toxin + anti- 
toxin 

Toxin + filtrate 
+ antitoxin 

Acid phosphatase activity at different times of investigation of blood serum, i.u. 
time after injection before injection 

(control) 

7,183=t=0,718 (14) 

lh 

5,417=t=0,450 (5) 

3h 9h 

8,02l-4-1,068 (4) 10,903:h 1,165 (4) 

24 h 

17,505=t= 3,408 (3) 
P>O,05 

6,612=h0,943 (5) 
P>0,05 

8,389:=h 1,151 (5) 
p>o, 05 

6,417~1,318(5) 
P>0,05 

II,306• 
P>0,05 

P>0,05 
5,917___0,8t8 (5) 

P>0,05 
11,584..+_+ 1,299 (5) 

P<0,01 

8,~3~ 1,225 (5) 
P>0,05 

19,307• 
P<0,02 

P<O,02 
5,764:::k:0,657 (4) 

P>0,05 
21,842::h 1,397 (4) 

p<o,ool 

9,167~1,394(5) 
P>O,05 

10.028• 
P>O,05 

P<0,01 
8,167::h0,533 (5) 

P>0,05 

9,639~ 0,423 (5) 
P<O,OOl 

5,667• 1,109 (5) 
P>O,05 

Legend. P determined relative to control group. Number of experiments shown in parentheses. 

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

In p o i s o n i n g  with  C1. p e r f r i n g e n s  type  A toxin ,  a n i n c r e a s e  in the s e r u m  ac id  p h o s p h a t a s e  a c t i v i t y  of the  
gu inea  p ig s  was  o b s e r v e d  3 h a f t e r  i n j e c t i o n  of the toxin,  and i t  b e c a m e  s i g n i f i c a n t  c o m p a r e d  with  the  c o n t r o l  
a f t e r  9 and 24 h ( T a b l e  1). F i l t r a t e  of a b r o t h  c u l t u r e  of C1. b u t y r i c u m  c a u s e d  v i r t u a l l y  no change  in the  s e r u m  
a c i d  p h o s p h a t a s e  a c t i v i t y  of the  e x p e r i m e n t a l  a n i m a l s  a t  a l l  t i m e s  of  i n v e s t i g a t i o n  (P > 0.05). M e a nwh i l e ,  f i l -  
t r a t e  i n j e c t e d  t o g e t h e r  wi th  the  CI__: p e r f r i n g e n s  tox in  ( a n i m a l s  of  g r o u p  3) l ed  to an i n c r e a s e  in a c i d  p h o s -  
p h a t a s e  a c t i v i t y ,  wh ich  b e c a m e  s i g n i f i c a n t  as  e a r l y  a s  3 h a f t e r  the  in j ec t ion .  

An t i t ox i c  s e r u m  was  not  e f f ec t i ve  at  a l l  t i m e s  of the  i n v e s t i g a t i o n  when i n j e c t e d  bo th  wi th  the  toxin  and 
with  the  m i x t u r e  of toxin  and f i l t r a t e  of C__I. b u t y r i c u m  (g roups  4 and 5 of the  a n i m a l s ) .  F o r  i n s t a n c e ,  in the 
g r o u p  of a n i m a l s  r e c e i v i n g  toxin  wi th  an t i tox ic  s e r u m ,  a t e n d e n c y  was  o b s e r v e d  fo r  a c t i v i t y  of  the e n z y m e  to 
i n c r e a s e  3 and 9 h a f t e r  i n j ec t i on ,  but  a f t e r  24 h th i s  i n c r e a s e  was  s i g n i f i c a n t  (P < 0.01). The i n c r e a s e  in 
s e r u m  a c i d  p h o s p h a t a s e  a c t i v i t y  a f t e r  i n j e c t i o n  of a m i x t u r e  of tox in  wi th  f i l t r a t e  and an t i t ox i e  s e r u m  was  
s i g n i f i c a n t  3 h a f t e r  i n j e c t i o n  (P  < 0.02)~ 

It  can  thus b e  c o n c l u d e d  f r o m  the r e s u l t s  of t h e s e  i n v e s t i g a t i o n s  tha t  u n d e r  the in f luence  of C1. p e r f r i n g -  
en__s type  A tox in  the s e r u m  a c i d  p h o s p h a t a s e  a c t i v i t y  of  gu inea  p i g s  i n c r e a s e s .  A f i l t r a t e  of CI_. b u t y r i c u m  
c a u s e s  no a p p r e c i a b l e  changes  in the a c t i v i t y  of th i s  e n z y m e ,  but  l e a d s  to an i n c r e a s e  in i t s  a c t i v i t y  i f  i n j e c t e d  
t o g e t h e r  wi th  C_ll . .perfringens toxin.  U n d e r  t h e s e  c i r c u m s t a n c e s  an i n c r e a s e  in e n z y m e  a c t i v i t y  was  o b s e r v e d  
s o o n e r  than  if  the  tox in  was  i n j e c t e d  a lone .  T h e s e  r e s u l t s  a r e  e v i d e n c e  of p o t e n t i a t i o n  of  the ac t i on  of C1. 
p e r f r i n g e n s  type  A tox in  u n d e r  the  in f luence  of m e t a b o l i c  p r o d u c t s  of C1. b u t y r i c u m .  

It  i s  known tha t  C1. b u t y r i c u m  m a y  be  an a s s o c i a t e  of C1, . p e r f r i n g e n s  in g a s  g a n g r e n e  [6, 7] .  If th is  
m i c r o b i a l  a s s o c i a t i o n  i s  p r e s e n t  in wounds  in man ,  an i n c r e a s e  in the  s e r u m  a c i d  p h o s p h a t a s e  a c t i v i t y  m a y  be  
o b s e r v e d .  
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