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After  injection of type B botulinus toxin into rabbi ts  in a dose  of 5000 MLD/kg body weight 
the aeetylchol ine content r i s e s  bo th  in the CNS (cerebra l  cor tex ,  spinal  cord) and in pe r iph -  
e r a l  o rgans  and t i s sue s  (blood, m u s c l e s ,  lungs, d iaphragm).  Af ter  injection of a dose of 
25 MLD/kg body weight (the minimal  lethal dose) the acetylcholine content r i s e s  only in the 
pe r iphe ra l  o rgans  and t issues~ Chol ines terase  activity is v i r tual ly  unchanged during the 
poisoning. It is postulated that the changes  in the a c e t y l c h o l i n e - c h o l i n e s t e r a s e  s y s t e m  take 
p lace  because  of the effect  of  the toxin on the secre t ion  of acetylcholineo 

KEY WORDS.- botulinus toxin; acetylcholine;  chol ines te rase ;  b ra in  and musc le  t i ssue and 
blood; sec re t ion  of med ia to r s .  

Since the t r a n s m i s s i o n  of ne rvous  impulses  is  Closely dependent on acetylcholine (AC) me tabo l i sm,  
the action of va r ious  f ac to r s  on the nervous  s y s t e m  may  be ref lec ted  in one of the s tages  of AC metabo l i sm.  
Synthesis of the media tor ,  i ts  hydro lys i s ,  or  i ts  l iberat ion f rom the bound f o r m  may  be a l tered.  Botulinus 
toxin {BT) has  been found to damage  mainly  the ehol inergic  nervous  s y s t e m  [1, 5, 8], and to block t r a n s -  
miss ion  f rom the ne rve  to the e i fee to r  organ.  However ,  views of inves iga to rs  on the effect  of  BT on indi- 
vidual s tages  of AC m e t a b o l i s m  a re  con t rad ic to ry~  T h e r e  is  evidence both of inhibition of cho l ines te rase  
(CE) [12] and also of the absence  of this effect  [15, 18]. T h e r e  is l ikewise nounan imi ty  regarding  the 
changes in the AC content in the organs  and t i s sues  during botulinus poisoning (BP). Some w o r k e r s  s ta te  
that the AC content in the t i s sues  is  i nc reased  [10, 13, 14], o thers  that i t  is  reduced [11]~ 

An invest igat ion was accordingly ca r r i ed  out to study the re la t ionship  between the changes in two in-  
dices  of AC me tabo l i sm - the AC content and CE act ivi ty in the o rgans  and t i s sues  - during exper imenta l  
BP.  

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 84 rabbi t s  of the chinchil la b r eed  weighing 2.5-3 kg. Type  B BT,  
containing 100,000 MLD for albino mice  pe r  m i l l i g r a m  of the dry  substance ,  was injected in t ravenously  (into 
the marg ina l  vein of the ear) in doses  of 5000 and 25 MLD/kg body weight, causing death of the an imals  3 
and 96 h la te r ,  r e spec t ive ly .  

The CE act ivi ty of the blood, c e r e b r a l  cor tex,  spinal  cord,  s t r ia ted  musc l e s ,  d iaphragm,  and lungs was 
de te rmined  by H e s t r i n ' s  method in Panyukov ' s  modificat ion [3]. The  AC content was de te rmined  at the s ame  
t ime in the s a m e  o rgans  and t i s sues .  AC was ex t rac ted  by Cross l and ' s  method [6] and de te rmined  by B a r -  
l e t t a ' s  method [4]. The  resu l t s  were  subjected to s ta t i s t i ca l  analys is  and d i f fe rences  we re  cons idered  to be 
significant for  which P < 0.05 [2]. 
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TABLE i. AC Content 

tion of a Dose of Toxin 

Test object 

Blood 

Brain 

Spinal cord 

Muscles 

Diaphragm 

Lungs 

and CE Activity in Blood and Tissues of Rabbits Following Injee s 

Causing Death in 3 h (M �9 m) 

Time after injection of toxin (in rain) Control 

60,0~4,4 
"10,1~0,6 
37,3• 

"63,9• 
35,0• 

"41,6• 
76,2• 
5,1~0,7 

70,4• 
5,6• 

46,2• 
7,9~0,6 

6 0  

93,0~5,1 
7,5~0,5 

40,0• 
62,5• 
34,3~1,5 

37,3ml,) 
84,3~2,9 
5,2~0,8 

80,1m2,2 
4,9~0,9 

50,0~2,0 
6,1• 

1 2 0  

123,4• 
12,7• 
54,3~4,1 
~,0~5,2 
54,1• 
45,5~3,3 

10t,4• 
5,3• 

93,2~4,0" 
5,0~0,8 

59,2~2,4 
7,8• 

,8b 

160,3+--- 16,2" 
7,6• 

68,0-----6,7* 
56.0~5,3 
56,3• 
40,2~2,7 

120,2• 
4,2-----0,5 

102,4~ 6,0" 
4,4• 

68,1--4,1" 
7,3• 

Legend :  H e r e  and in T a b l e  2, n u m e r a t o r  shows  a c e t y l c h o l i n e  con ten t  in b lood  (in #g  %) 
and t i s s u e s  (in # g / g ) ;  d e n o m e n a t o r  shows  c h o l i n e s t e r a s e  a c t i v i t y  in m g  A C / g  t i s s u e / h .  
Da ta  fo r  which  P < 0.05 a r e  m a r k e d  by  an a s t e r i s k .  

TABLE 2. AC Content and CE Activity in Blood and Tissues of Rabbits Following In- 

jection of the Minimal Lethal Dose of Toxin (M :~ m) 

Test object 

Blood 

Brain 

Spinal cord 

Muscles 

Diaphragm 

Lungs 

Control 

62,1• 
10,0• 
34,2 +-. 2,1 

- 58,8~2,8 
30,4----- 1,3 
41,5~ 1,9 
74,2-- + 1,4 
5,2• 

71,0-*- 1,7 
5,0~0,5 

44,3 .+- 1,8 
7,5~0,8 

Time after injection of toxin (in h) 

24  

66,6• 
7,8• 

35,1-----1,8 
56,8---+3,8 
31,2"+-1,5 
37,8---.+2,2 
77,3 + 1,4 
3,8~0,7 

78,1• 
4,2+---0,5 

44,4• 1,9 
7,6• 1,2 

4 8  �84 

81,0• 
7,6~ 1,2 

40,2• 2, I 
61,0~ 1,9 
35,0---+ 1,6 
50,9• 
84,2• 1,7 
2,7• 

65,0~2,i 
4,0m0,4 

48,2-----2,0 
5,9• 1,0 

7 2  

100,0~6,0" 
1 2 , 2 ~  1,2 

36,t• 
"76,8• 
36,2• 1,9 

45,3• 
94,2m2,9" 

1,4--~0,5 * 

98,2• 
2, I~ 0,3* 

55,1---+2,3 
6,8• 1,2 

9 6  

150,0• 10,0. 
12.8• 1,1 
42,4--+2,3 
54,2• 
34,3~ 1,4 

"49,1-0,7 
105,4~5,4. 

1 , 3 •  

100,1• 
2,0--+0.4 * 

64.3• 1,6" 
7,1• 

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

As the d a t a  in T a b l e  1 show,  in  the  c o u r s e  of  d e v e l o p m e n t  of  B P  the  AC con ten t  in  the  o r g a n s  and 
t i s s u e s  of  the  r a b b i t s  r o s e  g r a d u a l l y  to r e a c h  a m a x i m u m  at  the  t i m e  of  the  a n i m a l ' s  d e a t h .  T h e  AC conten t  
i n c r e a s e d  both  in the CNS and in the p e r i p h e r a l  o r g a n s  and t i s s u e s .  H o w e v e r ,  t h e r e  was  no change  in the  
CE ac t iv i ty~  

Changes  in CE a c t i v i t y  and in the AC conten t  a f t e r  i n j e c t i o n  of the  m i n i m a l  d o s e  of toxin  to  c a u s e  d e a t h  
of the  a n i m a l  d i f f e r e d  s o m e w h a t  f r o m  the changes  fo l lowing i n j e c t i o n  of  a d o s e  c a u s i n g  d e a t h  a f t e r  180 ra in  
{Table 2).  An i n c r e a s e  in the  AC conten t  was o b s e r v e d  on ly  72 h a f t e r  i n j e c t i o n  of BT;  no change  could  b e  
found,  m o r e o v e r ,  in i t s  con ten t  in the  b r a i n  and sp ina l  c o r d .  T h e  changes  in CE a c t i v i t y  a l s o  showed  s p e c i a l  
f e a t u r e s :  a d e c r e a s e  in the s t r i a t e d  m u s c l e s  and d i a p h r a g m  f r o m  the  t h i r d  d a y  a f t e r  i n j e c t i o n  of  B T .  

The  AC con ten t  in the  t i s s u e s  could be  i n c r e a s e d  bo th  a f t e r  i nh ib i t i on  o f  CE,  the e n z y m e  d e s t r o y i n g  
AC,  and a l s o  d u r i n g  an i n c r e a s e  in the  r a t e  of  s y n t h e s i s  o r  a d i s t u r b a n c e  of  the  p r o c e s s e s  of l i b e r a t i o n  of  
ACe T h e s e  e x p e r i m e n t s  show tha t  BT d o e s  not  a f fec t  CE a c t i v i t y .  T h e  excep t ion  i s  the  CE of  s t r i a t e d  
m u s c l e s  and the d i a p h r a g m ~  H o w e v e r ,  a f t e r  l o c a l  i n j e c t i o n ,  BT led  to a d e c r e a s e  in CE a c t i v i t y  of the  
m u s c l e s  on account  of  i t s  d e n e r v a t i n g  ac t i on  [7, 18]. T h i s  e f fec t  e v i d e n t l y  con t inued  to be  o b s e r v e d  a l s o  if  
the toxin  was  i n j e c t e d  i n t r a v e n o u s l y ~  T h e  i n c r e a s e  in the AC content  l i k e w i s e  could  not  b e  the  r e s u l t  of an 
i n c r e a s e  in the r a t e  of  i t s  s y n t h e s i s .  I n v e s t i g a t i o n s  b y  s e v e r a l  w o r k e r s  have  s h o ~ n  tha t  the  toxin  not  only  
d o e s  not  i n c r e a s e  the r a t e  of AC s y n t h e s i s  [9, 17] bu t ,  a c c o r d i n g  to s o m e  e v i d e n c e ,  i t  m a y  a c t u a l l y  i nh ib i t  

i t  [19]o 
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The resu l t s  thus show that in botulinus poisoning the dis turbance of AC metabol ism takes place mainly 
through in te r fe rence  by the toxin in the p roce s s  of secret ion of the media tor .  Cer ta in  di f ferences  were found 
between the action of large and small  doses  of the toxin on AC metabol ism.  In a dose of 5000 MIX) the toxin 
increased the AC content both in the CNS and in the per iphera l  organs,  whereas  in a dose of 25 MLD it did 
so only in the pe r iphe ra l  organs and t i ssues .  
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