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The eff icacy of t r e a t m e n t  with Dia fo rm-3  antitoxin, given by e i ther  i n t r ac i s t e rna l  o r  in t ra -  
lumbar  injection in a dose of 400 i . u . / kg ,  was compa red  in e x p e r i m e n t s  on 100 rabb i t s  with 
ascending,  hematogenous ,  and c e r e b r a l  tetanus caused  by injection of 1 c. l .d,  of te tanus toxin. 
I n t r ac i s t e r na l  injection of the antitoxin was found to be th ree  t imes  m o r e  effect ive than in t r a -  
l umbar  (the p ropor t ion  of an imals  cured  was 31.4 and 10.2% respec t ive ly ) .  The la t te r  was 
ef fec t ive  only in an imals  with ascending te tanus,  evidently because  the por t a l  of en t ry  of the 
toxin into the CNS was along the pe r iphe ra l  ne rves  of the hind l imbs .  KEY WORDS: tetanus;  
a n t i t o x i n -  routes  of adminis t ra t ion .  

Of all the methods of admin i s t r a t ion  of anti toxin in the case  of es tab l i shed  te tanus the mos t  effect ive has  
been  found to be injection into the CSF [3, 7, 11, 13]. Many w o r k e r s  [1, 2, 12] have found that  by this method 
f r o m  85 to 100% of pat ients  with te tanus  can be cured.  The inefficacy of o ther  rou tes  of admin is t ra t ion  of anti-  
toxin is a t t r ibutable  to the fact  that  it does not pene t ra te  in sufficient  concent ra t ions  to the affected s t r u c t u r e s  
of the CNS [14]. At the s ame  t ime,  it has been  shown that  te tanus toxin, if f ixed to pro tagon or  synap tosomes ,  
can be neut ra l ized  by high concent ra t ions  of anti toxin [6]. The r i s k  of development  of compl ica t ions  following 
injection of anti toxin into the CSF is mainly due to its inadequate pur i f icat ion and imper fec t ions  of the manipu-  
lat ive techniques [4, 8-10]. 

The wr i t e r ,  s e a r l i e r  expe r imen t s  on rabbi t s  with expe r imen ta l  tetanus showed that  i n t r ac i s t e rna l  in jec-  
tion of D ia fe rm-3  antitoxin led to the surv iva l  of up to 40% of an imals ,  whe reas  in t ravenous o r  in t racaro t id  in- 
ject ion was m o r e  o r  l ess  effect ive only when the anti toxin was injected during the incubation per iod  of the 
d i sease .  

The object  of the p r e s e n t  invest igat ion was to c o m p a r e  the eff icacy of the in t r ac i s t e rna l  and in t r a lumbar  
rou tes  of admin is t ra t ion  of anti toxin in rabbi t s  with ascending,  hematogenous ,  and c e r e b r a l  f o r m s  of expe r i -  
men ta l  te tanus .  

EXPERIMENTAL METHOD 

An expe r imen ta l  model  of te tanus was produced in rabbi t s  of both sexes  weighing 2-3 kg by injection of 
1 c.l .d,  of te tanus toxin (production batch 21, Leningrad  Resea r ch  Insti tute of Vaccines  and Sera) subcutaneously 
into the thigh, in t ravenously ,  o r  In t rac i s t e rna l ly .  The dose of toxin given by subcutaneous injection was 60 
~ g / k g ,  by int ravenous injection 30 ~ g / k g ,  and by In t r ac i s t e rna l  injection of 0.7 ~ g / k g ,  i .e. ,  the value of 1 c.l .d. 
of toxin d i f fered  fo r  the di f ferent  rou tes  of adminis t ra t ion .  All the control  an imals  died under  these  c i r c u m -  
s tances  in the course  of 3-5 days.  

The D i a f e r m - 3  te tanus antitoxin, produced by the I. I. Mechnikov Moscow Resea rch  Insti tute of Vaccines  
and Sera,  was  injected in a dose of 400 i . u . / k g  into an ima l s  infected suboccipi ta l ly  24 h a f t e r  injection of the 
toxin, and into an imals  infected subcutaneously  o r  in t ravenously ,  48 h a f t e r  injection, when marked  signs of 
te tanus were  p resen t ,  and obse rva t ions  were  mainta ined t h e r e a f t e r  on its development  and outcome.  

Rabbits  which were  unable to take food t h e m s e l v e s  because  of t r i s m u s  were  fed pa ren t e ra l l y  with a nu- 
t r i en t  mix ture  consis t ing of 20 ml pro te in  h y d r o l y s a t e ,  20 ml med ium No. 199, and 1 g g lucose ,  ca lcula ted  
p e r  k i l og ram body weight, to which s t r ep tomyc in  was added in a dose of 25,000 u n i t s / k g  to p reven t  mic rob ia l  
compl ica t ions .  Death of the an ima l s  on the f i r s t  and second day was r ega rded  as  the r e su l t  of compl ica t ions  
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TABLE 1. Dependence of Therapeut ic  Effect  on Routes of Administrat ion 
of Antitoxin 

Route of a d ~ a t i o n  Method of injection 1No. of Duration of survival days 
of antitoxin of toxin [animals e -  17 survived 

Iniracisternal 

In~alumbar 

Subcutaneously 
latravenot~lv 
S uboccipitany 
Subcutaneously 
Intravenously 
Subocclpitally 

16 
19 
16 
16 
16 
17 

1 - - 2  3 - - 5  

4 2 

g 
6 8 

5 
12 
3 
7 
8 
2 

of the manipulations,  death on the th i rd  to the fifth day as the resu l t  of inefficacy of t r ea tment ,  whereas  surv i -  
val  longer  than six days,  o r  r e cove ry ,  was in te rpre ted  as the resu l t  of anti toxic t rea tment .  

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

Exper iments  were  c a r r i e d  out on 100 rabbi ts .  The resu l t s  a re  given in Table 1. 

The r e su l t s  in Table 1 show that the in t rac i s te rna l  route  of injection of antitoxin was at l eas t  th ree  t imes  
m o r e  effect ive than the in t ra lumbar  route  (31.4 and 10.2% of animals  survived respect ive ly) .  Be t t e r  resu l t s  
were  obtained in the t r ea tmen t  of ascending and c e r e b r a l  tetanus (43.6%of animals  recovered) ,  evidently on 
account  of the routes  of en t ry  of the toxin into the CNS. The re la t ive ly  high eff icacy of the in t ra lumbar  route 
of adminis t ra t ion  of antitoxin in animals  with ascending tetanus is evidence that high concentrat ions of antitoxin 
in animals  with ascending tetanus is evidence that high concentra t ions  of antitoxin reached  the affected par t s  of 
the CNS. 

It can be concluded f rom the resu l t s  of these exper iments  that exper imenta l  tetanus is the resu l t  of the 
action of the toxin not only on spinal neurons,  but a lso  on higher  levels  of the CNS; for  that r ea son  the in t ra-  
c i s t e rna l  route  of adminis t ra t ion  of antitoxin proved  to be more  effect ive,  in agreement  with exist ing data [5, 
7] and modern  views on the pathogenesis  of tetanus [4, 14]. 
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