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The protect ive dose of antitoxin guaranteeing prevention of tetanus is above the level of 1.0 
i .u . /g  body weight. A dose of 0.1 i .u. /g body weight of antitoxin protected about 50% of 
guinea pigs against experimental  infection. 

Many invest igators who have set out to determine the protective dose of antitoxin in experimental  
tetanus have indicated that a dose of 0.05 i .u . /g  body weight is inadequate [3-7]. 

The object of the present  investigation was to study the prevention of experimental  tetanus by means 
of antitoxin. 

EXPERIMENTAL METHOD AND RESULTS 

The protective dose of antitoxin was determined in guinea pigs into which a "splinter" (a match 2.5 

em long), preliminarily sterilized and then soaked in a suspension of spores of Clostridium tetani for 1 h 
at 20 ~ was introduced, subcutaneously in the dorsal region. 

The experiments to study prevention of tetanus were regarded as demonstrative only if all animals 

in the control group died from the infecting dose. 

To protect  the guinea pigs against experimental  tetanus a mixture of tetanus ant isera  prepared two 
years  previously by the "Diaferm-2"  method, was used. The antitoxin contained 900 i .u . /ml .  

Noninbred guinea pigs weighing 250-300 g were used in the experiments.  The skin was painted with 
alcohol, and a small  incision made into which the "splinter" was introduced with forceps .  Various doses 
of antitoxin were injected into the right thigh of the infected guinea pigs 1 and 6 h later.  

The animals were inspected daily for one month. 

TABLE 1. Infecting Dose of Spores Adsorbed on "Splinters" 

n 

Survival 
Died 
Mortality 
x 

v 
s 
CL 

Undiluted 
Suipension of 

spores 

28 
0 

28 
100% 
4.43 
2,48 
0.47 

3.51--5.35 

Concentration of suspension of spores 
I:I0 I:I00 

3 
50% 
5,33 
4,0 
2.31 

).8--9.86 

I:1000 

1 
16.66% 

5 

6 
1 
5 

83,3% 
5 

2.3 
0.585 

3.87--6--13 

l:10 000 

6 
6 
0 
0 
0 

L e g e n d .  n denotes number of animals in experiment; x ari thmetic 
mean incubation period (in days); V standard deviation of incubation 
period; S standard e r ro r ;  CL Confidence l imits.  
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TABLE 2. Incubation Period of Tetanus in Guinea Pigs Developing 
Disease  

Dose of antitoxin No.of g u i n e a ( i n  pigs in expt. [ I i.u./g) n x v s CL 

Ant i tox in  in 

1 
0.1 
0.01 
0.001 

10 
20 
29 
20 

A n t i t o x i n  in 

e c t e d  I h af te r  i n f e c t i o n  

1; 20 14,66=16,74 15,7 053 
7,31--9,87 22 8,59 3,08 O, 66 4,68--7,82 

16 6,25 3,2 0,8 

' e c t e d  h afte~ i n f e c t i o n  

I 
O.l 
0.01 
0,001 

Control 

10 
20 
20 
10 
28 

I4 
I0 
28 

21 
9.55 
6.86 
4.7 
4.43 

4,1 
1 . 2 5  
2,48 

0"~4 
1.10 
0.395 
0,47 

4.71--14,39 
4.71--9,0t 
3.93--5,47 
3.52--5,35 

Legend. n denotes number of animals developing disease; remainder 
of legend as in Table 1. 

T A B L E  3. P r o t e c t i o n  of Guinea  P igs  Aga ins t  T e t a n u s  by Ant i tox in  

 n  oxin ; ~ ~ ~ �9 ~ CL 

1 
0,1 
0,01 
0,00! 

A n t i t o x i n  i n j e c t e d  1 h af ter  i n f e c t i o n  

10 
20 
29 
20 

0,10 
I 0,50 
17 0,59 
I3 0,65 

1~ 0,90 
0,50 
0,41 17 
0,35 

0,022 ME/e 
0,022 
0,022 
0,022 

(20) 
16,7 
13,5 
10,7 

i4,64--18,76 
11,89--I5,[I 
7,29--I4,11 

0,1 
O,OI 
0,001 

IO 
20 
20 
I0 

A n t i t o x i n  i n j e c t e d  

I 0,10 
0,45 
0,65 
0,80 

Con t ro l  

0,90 
1 0,55 

0,35 
2 0,20 

f i nfe c ti 

0 I 0,00 

h after i n f e c t i o n  

0,032 ME]e (21) 
0,032 ~ 17,1 
0,032 ~ I1,5 
0,032 ~ 9,5 

g dose of spores 

13,69~20,5I 
9,94--13,06 
8,13--10,87 

3,65--7,07 

Legend .  x m e a n s  t i m e  of death of a n i m a l s  in days;  P p robab i l i ty ;  
CL Conf idence  l i m i t s .  

*By A s h m a r i n ' s  method  [6-7]. 

The  t i m e  of onse t  of the d i s e a s e ,  the s e v e r i t y  of i ts  c ou r se ,  and the t i m e  of death  of the a n i m a l s  we re  
r e c o r d e d ,  Resu l t s  p e r t a i n i n g  to the in fec t ing  dose  of spo re s  a r e  given in Ta b l e  1. 

By A s h m a r i n ' s  method  [1, 2], log L D s 0 = -  2.0 (i .e. ,  1 : 100), with conf idence  l i m i t s  of - 1.5 and - 2.5. 
The  in fec t ing  dose  (undi luted suspens ion )  con ta ined  100 LD~0 and k i l led  the gu inea  p igs  on the  a v e r a g e  within 
5.36 days (confidence l i m i t s  4.29 and 6.42). 

In  the p r e s e n t  e x p e r i m e n t s ,  1 m l  of und i lu ted  s u s p e n s i o n  con ta ined  f r o m  8 �9 108 to 5" 109 s p o r e s  cap -  
able  of deve lopment .  

Data  showing the incuba t ion  pe r iod  of t e t anus  in  gu inea  p igs  p ro tec t ed  by d i f fe ren t  doses  of an t i tox in  
a r e  g iven  in T a b l e  2. 

The  l a r g e r  the dose  of an t i toxin ,  and the s o o n e r  it was in jec ted  a f t e r  infec t ion ,  the g r e a t e r  the d i f f e r -  
ence  be tween  the incuba t ion  pe r iod  of t e t anus  in the con t ro l  a n i m a l s  and in  a n i m a l s  p ro tec t ed  by ant i toxin .  

The  m o s t  i m p o r t a n t  t a sk  was to d e t e r m i n e  the dose  of an t i tox in  p r o t e c t i n g  the gu inea  pigs  f rom death.  
T h e s e  r e s u l t s  a r e  given in Tab l e  3. 
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They show that a dose of antitoxin of 0.1 i .u . /g  body weight is evidently inadequate to give protec t ion  
against  tetanus.  The p ro tec t ive  dose of antitoxin mus t  exceed 1 i .u . /g  body weight. 

Bear ing in mind the fact  that the guinea pig is c lose  to man  in its sens i t iv i ty  to te tanospasmin ,  it is 
evident that the p ro tec t ive  dose of antitoxin for  man  must  be  rev i sed .  
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