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Ente ra l  vaccincat ion  of mice  with a hea t -k i l l ed  cu l tu re  of Sa lmone l l a  bt:e.slau, c a r r i e d  out accord ing  
to a pa r t i cu la r  s chem e ,  i n c r e a s e s  the r e s i s t a n c e  of an ima l s  to subsequent  i r r ad i a t ion .  The surv iva l  ra te  of 
the an ima l s  is inc reased  by 10-80.~ compared  with the con t ro l .  Var i an t s  of vaccinat ion p e r f o r m e d  t and 7 
days  before  i r rad ia t ion  were  mos t  e f fec t ive .  

P r e l i m i n a r y  vaccinat ion  has a favorab le  effect  on thc c o u r s e  and ou tcome of radia t ion  siclcaess [.l]. 
Not only the intact  bodies  of m i c r o o r g a n i s m s ,  but individual componen t s  of comple te  ant igens ,  such as  spe -  
cif ic  po ly saccha r ide s  and l ipopo lysacchar ides  [1], havc a r a d i o p r o t e c t i v e  act ion [1]. M o s t  invest igat ions on 
the effect  of vacc ines  on r a d i o r e s i s t a n c e  have involved p a r c n t e r a l  admin i s t r a t i on  of the antigen.  I Iowcvcr ,  
the en tc ra l  method of admin i s t r a t ion  of vacc ines  is the m o s t  a r e a c t i v e  and has  s e v e r a l  advantages  over  the 
p a r e n t e r a l  method:  pro tec t ion  of the por ta l s  of en t ry ,  r ap id i t y  of the c rea t ion  of immuni ty ,  b read th  of cove r  
of the populat ion.  

Few invest igat ions  of the effect  of ora l  vaccinat ion  on the r a d i o r e s i s t a n c e  of an ima l s  have becn de -  
scribed in the literature. Prclimhnary enteral administration of an Escherichia coli vaccine was sherbet to 
lower  the su rv iva l  r a t e  among i r r ad ia t cd  mice  [3]. Other  w o r k e r s  [12] o b s e r v e d  an i nc rea se  in the mean 
life span to 16.8 days  (8.3 days  in the control)  of mice  fed be fo re  and a f t e r  i r r ad ia t ion  iT - rays ,  1000 R) with 
a l iving cul ture  of E.  coli  r e s i s t an t  to i r r ad ia t ion  and to the act ion of hydrogen peroxide .  Since it has r e -  
cen t ly  been shown [5-9] that en tc ra l  vaccinat ion cause s  cons ide rab l e  immunologic  changes  throughout the 
body,  without compl ica t ions  at tendant  upon admin i s t r a t ion  o[ the ant igen,  it was to be expected  that o ra l  vac -  
cinat ion would have a favorab le  effect  on the outcome of rad ia t ion  s i cknes s  in a n i m a l s ,  

The object  of the p re sen t  invest igat ion was to s tudy the e f fec t  of en t e r a l  vaccinat ion  on the r a d i o r e -  
s i s t ance  of an ima l s .  

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

E x p e r i m e n t s  were  c a r r i e d  out on noninbrcd albino mice ,  both m a l e s  and f e m a l e s  (19~3 mice) .  The 
en te rovacc ine  used was a hea t -k i l l ed  aga r  cul ture  of Sa lmonel la  b r e s l a u  No. 3397. To p romo te  absorp t ion  
of  the vacc ine ,  bile (5-10~}0 and ethyl alcohol (5-10c0 wcre  added to the bac t e r i a l  suspens ion  a f t e r  heating.  
In addit ion,  the cell  suspens ion  was made up in bac t e r i c ida l  fluid [10]. The vacc ine  was injected by means  
of a cu rved  needle  with a solid meta l l i c  thickening at its end.  A dose  of vacc ine  of 10 bil l ion bac t e r i a l  ce l l s  
(0.2 ml) was found to be well to le ra tcd  and ef fec t ive .  Doses  of 25 and 50 bill ion bac t c r i a l  ce l l s  caused con-  
s ide rab le  slowing of the gain in weight by the an ima l s  when given r epea t ed ly  (over a per iod of 5-7 days) ,  
and for  this r ea son  in mos t  cxpe rhncn t s  a dose of 10 bil l ion b a c t e r i a l  ce l l s  per  mouse  was used.  The vac-  
cine was usua l ly  given in the morn ing  before  feeding, although the a n i m a l s  were  not fas ted  s t r i c t l y ,  the 
r e a s o n  being that ce r t a in  food components  p romote  absorp t ion  of ant igen [2, 11]. 

The a n i m a l s  were  i r rad ia ted  with x t 'ays f rom a type RUM-3 appa ra tu s  in a dose  of 550 R under  s tand-  
a rd  condit ions (180 kV, 15 mA,  dose ra te  20.8 R / m i n ,  f i l t e r  0.5 m m  Al, focal  l e n ~ h  50 cm) ,  and with "~ r a y s  
f r o m  a type l~GO-2 appara tus  (dose ra te  19t -170 R / r a in )  in a dose  of 725 R. Al together  55 e x p e r i m e n t s  
we re  p e r f o r m e d ,  22 us ing  the RUM-3 appara tus  and 33 us ing  the EGO-2 appa ra tu s  as  radia t ion sou rce .  The 
su rv iva l  r a t e  of the an ima l s  was de te rmined  in pe rcen t  30 days  a f t e r  i r r ad i a t ion .  Unvaccinatcd i r r ad ia ted  
m i c e  s e rved  as  con t ro l s .  

Moscow (Presented  by Act ive  Member  of the A c a d e m y  of Medical  Sc iences  of  the USSR P. D. Gor izon-  
toy).  T r a n s l a t e d  f rom Bya l le ten '  ~ :kspcr imenta l 'noi  B io lo~ i  i Medits iny,  Vol. 65, No. 5, pp. 44-46,  May, 
1968. Original  a r t i c l e  submi t ted  April  1, 1966. 
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TABLE 1. 
Rate of blice af ter  I r radiat ion 

from cad of im- No. of ~ Sur- ~ . I 
mtmization un t i l  vaccinations E tTotal I~ .. ~1 

I viving 1~ ~ ~1 
- 

1--2 h 
! day 

4 days 

7 days 

14 days 

20 days 

Control 

Ef fec (o f  P re l imina ry  Entcral  Immunizat ion on Survival 

9G 31 32 
95 28 2-'9 

6 150 63 42 
55 4 7 

3 89 37 41,5 

7 221 85 38.9 
6 320 27 39 

4 78  8.7 
4 157 ~g 24 ~ 
5 245 ~2 37,51 

3 79 15 19 

775 179 23 

I 
I 
I 

Two cycles, each 
of three day~ 
Daft)" for 4,'7,14 
days . 

1 
Two cycles, each 
of thr~e days " 
Daily for ~-'7 days 

Two cycles, each 
of three days 

3,8 >0,05 
1,7 >0,&5 
23 <0.001 

12 <0.00! 

22.1 <O,OOI 
'3.4 <0,001 

7,! <0,01 

5,4 <0.02 

IStatistical significance calculated re la t ive  to combined data for con-  
trol  group of mice .  

Since we know f rom published work on the study of the effect of vaccination on r ad io res i s t ance  that the 
course  and outcome of radiat ion s ickness  in vaccinated animals depends on the dose of vaccine given, the 
o rde r  of combination of vaccinat ion and i r radiat ion,  and the l en~h  of the interval between them, different 
var iants  of combinations of vaccinat ion and i r radia t ion were tested.  

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

As Table 1 shows, entera l  immunization affected the survival  ra te  of the i r radia ted  an imals .  In many 
exper iments ,  a s ta t i s t ica l ly  significant increase  in the percentage of animals  surviving after  i r radiat ion was 
obtained onIy through the action of enterovaccine,  although no other protect ive agents were  used.  Clear ly  
the outcome of the exper iment  depended on the length of the t ime interval between the end of vaccination and 
irradiat ion.  The best  resu l t s  were obtained whe~ this interval was 4 and 7 days,  in the case  of single and 
repeated daily immunizat ion,  and 7 and 14 days if the vaccine was given as two p re l imina ry  cyc les ,  each 
last ing 3 days.  

Vaccination which ended 1-2 h or 1 day before i r radiat ion,  or at longer time in tervals  (14 and 20 days} 
before  i rradiat ion in most  exper iments  did not p roduce ' a  Significant increase  in the survival  ra te  of the i r -  
radiated animals .  Oral immunization given after  i r radiat ion likewise had only a slight, effect  on the survival  
r a t e  of the i r radiated animals .  Hence, in the ma jo r i ty  of exper iments  var iants  of vaccination ca r r i ed  out 4 
and 7 d a y s b e f o r e  i r radiat ion proved effective.  The fact  was noted that in some exper iments ,  in which 
mor ta l i ty  among the control  animals  was 100% up to 20%of vaccinated an ima l s  survived.  In some exper i -  
ments  a single dose of enterovaceine before i r radiat ion was more  effective than repeated doses :  the su r -  
vival ra te  among the experimental  animals was 15 t imes g rea te r  than in the cont ro ls .  After  repeated ad- 
minis t ra t ion  of antigen, resu l t s  such as these could not be obtained. 

According to information in the l i te ra ture  [3], in the case  of parenteraI  adminis t ra t ion  of antigen also,  
single doses  are  more  effective than repeated, and an increase  in the dose of vaccine does not increase  its 
effect iveness .  Our resu l t s  showed that an increase  in dose of enterovaccine  to 25-50 billion bac te r ia l  cel ls ,  
for a single dose,  and increas ing  the total dose to 140-350 billion bacter ia l  cel ls  in the case of repeated vac-  
cination, caused no significant increase  in the survival  ra te .  The initial body weight of the mice  (19-26 g) 
had no effect on the exper imenta l  resu l t s .  

Hence,  the r e s i s t ance  of animals to irradiat ion can be increased  by p re l imina ry  entera l  adminis t ra t ion 
of vaccine .  This is shown by an increase  in the number  of mice  surviving until 30 days af ter  i r radiat ion,  and 
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it depends o~ the manner in which vaccination and irradiation ace related in time, on the length of the time 
interval between the end tff immunization and irradiation, and also on Lhe tltl~llbet" ~.)[ wtccinattons. 
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