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P r e l i m i n a r y  whole-body i r rad ia t ion  of albino mice with 7 r ays  in a dose of 400 R inc reased  
the i r  sens i t iv i ty  to i n t r a e e r e b r a l  inject ion of na tura l  smal lpox  vi rus .  The infection subse -  
quently developing was s i m i l a r  in i ts  clinical p ic ture  to that in un i r rad ia ted  mice  of a na tu ra l -  
ly suscept ib le  age (12-t5 days).  Following injection of v i rus  into i r r ad ia ted  an imals  i n t r a -  
nasa l ly  and intravenously,  no i nc rea se  in o r  development  of suscept ibi l i ty  was observed.  

An inc rea se  in o r  the development  of sens i t iv i ty  to vaccinia  v i rus  in na tura l ly  r e s i s t an t  an imals  a f te r  
p r e l i m i n a r y  7 - r a y  i r rad ia t ion  has been  desc r ibed  in the l i t e ra tu re  [1-4, 6]. 

With these  facts  in mind, and r e m e m b e r i n g  that  only very  young mice which a re  not always suitable 
for  exper imenta l  work  (for example ,  for  the tes t ing of immunity) ,  a re  suscept ib le  to na tura l  smal lpox  v i rus  
under  no rma l  conditions, in the p re sen t  invest igat ion whole-body T- ray  i r rad ia t ion  was used in an a t tempt  
to i nc rea se  the susceptibili ty,  of albino mice to natural  smal lpox vi rus .  

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 with natura l  smal lpox v i rus  (s train M-T-60)  a f te r  two p r e l i m i n a r y  
pa s sages  t h roughch ickembryos .  The ma te r i a l  for  infect ion consis ted of a suspension of the choriol lantoic 
m e m b r a n e s  of infected chick embryos .  Noninbred albino mice aged 28-45 days were  used  in the expe r i -  
ments .  The mice  were  i r r ad ia t ed  in a biological  7 - r a y  appara tus  (GUBI~-800, dose  ra te  126 R/mir0  in a 
dose of 400 R, and 24 h l a t e r  they were  infected in var ious  ways :  in t ranasal ly ,  i n t r ace reb ra l ly ,  and i n t r a -  
venously,  a f te r  which they remained  under  observa t ion  for 10-14 days.  I r rad ia ted ,  uninfected mice and 
i r rad ia ted  mice  rece iv ing  an injection of a suspension of normal  ehoriol lantoic  m e m b r a n e  se rved  as con-  
t ro l s .  The specif ic i ty  of the infection in the mice  was conf i rmed by isola t ion of the v i rus  f rom the i r  brain,  
lungs, and kidneys on the ehorioal lantoic  m e mbrane  of chick  embryos .  The dynamics  of accumulat ion of 
v i r u s i n  theblood and o rgans  of the i r r ad i a t ed  mice was studied by the usual  method [5]. 

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

The albino mice used in the whole-body ~ / - r ay  i r rad ia t ion  exper iments  were  aged 28-45 days,  i .e. ,  
much older  than mice  sens i t ive  under ord inary  conditions to infection by natural  sma l lpox  v i rus  (12-15 
days).  The mice aged 28-31 days  were  subdivided into 3 groups 24 h a f te r  i r rad ia t ion  and were  infected as 
follows: group 1: i n t r ace reb ra l ly ,  group 2 in t ranasal ty ,  and group 3 intravenously.  Since mice  are  much 
l e s s  sens i t ive  to v i rus  when admin is te red  in t ranasa l ly  and intravenously,  mice over  30 days old were  in-  
fected only in t r ace reb ra i ly .  The r e su l t s  showed that i r rad ia t ion  of mice  aged 28-31 days does not lead to 
the development  of sensi t iv i ty  of the an imals  to in t ranasa l  and intravenous adminis t ra t ion  even of concen-  
t r a t ed  suspensions  of natural  smal lpox v i rus .  At the s a m e  t ime,  following i n t r a c e r e b r a l  inoculation of the 
v i rus  into i r r ad ia t ed  mice  of the s ame  age,  a d isease  p ic ture  on the whole s i m i l a r  to that  when this same 
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Fig. 1. Accumulation of virus  in blood and 
organs of i r radia ted mice:  a} brain; b} spinal 
cord; c) lungs; d) heart ;  e) l iver;  i) kidneys; 
g) blood; h) spleen; i) test icles.  Abscissa,  
t ime (in hours} ; ordinate, dose of virus  (in 
log 2 VFU). 
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Fig. 2. Accumulation of v i rus  in blood and 
organs of unirradiated mice. Legend as in 
Fig. 1. 

method was used on unirradiated mice aged 12-15 days 
was observed. The only difference was that in the f i rs t  
case, the animals additionally developed conjunctivitis 
and they died ear l ie r  after  infection. No signs of disease 
were found in the control animals. Virological invest iga-  
tion of the i r radiated animals which died from specific 
infection revealed the presence  of virus in the brain, 
lungs, and kidneys, despite the ve ry  slight nature of the 
macroscopica l ly  visible pathological changes: anemia and 
a sharp decrease  in size of the spleen, together with 
foci of pneumonia at the root  of the lungs. Similar 
changes in the spleen were also found in the control ani- 
mals (irradiated mice receiving a suspension of normal  
chorioallantoic membrane}, although these animals did 
not die. 

The development of sensit ivity of the i r radiated 
mice to in t racerebra l  injection of natural smallpox virus 
was possible only up to a cer tain limit. For  instance, 
whereas log LD~0 for mice aged 28-31 days is 2.76, for 
mice aged 34-37 days it was reduced to 1.5. Mice aged 
40-45 days were clinically completely immune to injec-  
tion of the virus.  

In the next ser ies  of experiments the dynamics of 
development of the disease and of accumulation of virus 
in the blood and organs of mice aged 28-31 days was 
studied after  in t racerebra l  infection [dose of virus 5 • 
104 ves ic le - forming  units (VFU)(0.05 ml)]. Unirradiated 
mice infected with the same dose of virus acted as the 
control.  The results  obtained are shown in Figs. l and2 .  

It will be c lear  f rom Figs. 1 and 2 that 5 min after 
infection virus was found in the blood and in all the o r -  
gans except the test icles;  after 12 h it was found only in 
the spinal cord and brain. Starting f rom 24 h after  in- 
fection, a gradual increase  in the quantity of virus was 
found in the blood, spinal cord, brain, lungs, kidneys, 

and hear t  of the i r radia ted  mice, to reach a maximum by 120-144 h. The highest concentration of virus 
in the tes t ic les  was found after 96 h, af ter  which the quantity decreased.  Neither in the l iver  nor in the 
spleen was any accumulation of virus  observed. When these results  are  compared with those of invest iga-  
tion of unirradiated mice of the same age, it was found that in the la t ter  group, despite an identical content 
of virus  5 min after  infection, its pat tern of distribution differed significantly: only a ve ry  slight accumula-  
tion of virus  occur red  after  24-48 h in the spinal cord and brain, and a complete absence of its accumula-  
tion in the other organs and blood. 

According to data in the l i tera ture  [5, 7], the susceptibil i ty of albino mice to natural smallpox virus 
is determined by age: after in t racerebra l  infection it is l imited to 12-15 days, and after  intranasal  infec- 
tion, to 1-2 days. The resul ts  of the present  experiment  show that, by using whole-body i r radiat ion with 
CoG~ T rays,  the age threshold of susceptibil i ty to natural  smallpox virus by the in t racerebra l  method of 
infection can be raised to 31-37 days (by 2-2.5 times). The clinical course  of the infection and accumula-  
tion of the virus in organs of the i r radia ted  animals were vir tually indistinguishable f rom those observed 
in mice aged 12-15 days without p re l iminary  i r radiat ion:  in both cases  a p r i m a r y  and secondary v i remia  
was observed,  with accumulation of virus in the brain, spinal cord, lungs, kidneys, and heart ;  no virus 
was found in the li~er and spleen. 

Development of smallpox infection in mice aged 28-31 days did not take place after  intranasal  and 
intravenous administrat ion of the virus,  despite the use of the same method of p re l iminary  whole-body 7 - 
ray  irradiation.  Since in these experiments  mice more than 15 t imes older than the age of natural suscept i -  
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bil i ty were  used, it follows that to detect  the phenomenon of inc reased  suscept ibi l i ty  to in t ranasa l  infection 
mice  aged 4-5 days should be  used  - i .e. ,  mice  2-3 t imes  older  than the age of natural  susceptibil i ty.  
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