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Newborn albino mice  were  infected with th ree  s t r a ins  of en t e rov i ru se s  and re infec ted  6 weeks 
l a t e r  with homologous or  heterologous s t ra ins .  S t ra ins  with r e l a t ive ly  low pathogenicity for 
newborn mice  were  shown to lead to the fo rmat ion  of specif ic  immunologic m e m o r y .  If v i rus  
of high pathogenici ty was used,  prolonged product ion of specif ic  an t iv i ra l  antibodies and absence  
of a marked  secondary  immune r e s p o n s e  were  obse rved  in the surviving an imals .  Ability to 
produce  in te r fe ron  was independent of the pathogenici ty of the s t r a ins  for  newborn an imals  and 
of the p r e s e n c e  of antibodies agains t  them.  
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The  p r o b l e m  of fo rmat ion  of immunoreac t iv i ty  in the ea r ly  pos tna ta l  per iod is one of the mos t  important  
in modern  immunology [3, 4] .  Accordingly the question of immunologic r eac t iv i ty  of newborn an imals  to vi -  
r u s e s  is of cons iderable  in te res t .  It  is impor tant  to es tabl i sh  whether  a specif ic  immunologic m e m o r y  for 
v i ru s  antigens a r i s e s  in infected newborn an imals  and to study the ef fec t iveness  of in ter feron product ion in 
r e s p o n s e  to v i rus  inducers  in adult  individuals infected in the neonatal  per iod.  In the invest igat ion descr ibed  
below these  p r o b l e m s  were  studied in exper imen t s  on mice  infected with en t e rov i ru se s  immedia te ly  af ter  bir th .  

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

Vi ru se s .  S t ra ins  of en t e rov i ru se s  isolated in Estonia  f r o m  pat ients  and healthy subjects  were  used: ECHO 
11 s t r a in  No. 484, Coxsackie  B5 s t r a i n  No. 48, and Coxsackie  B5 clone L 1, isolated by the plaque method on a 
p r i m a r y  t ryps in ized  cul ture  of human embryonic  skin and musc le  t i s sue .  All  th ree  v i ru ses  were  subcultured 
twice in cel ls  of the t ransp lan tab le  MK (monkey kidney) line. 

Animals .  Al together  175 lmwborn noninbred albino mice  were  used.  Before  infection, half  the an imals  
of each l i t ter  were  suckled by a different  mother .  

Scheme of Exper imen t .  The v i r u s e s  were  injected in t raper i toneal ly  in 0.05 ml  cul ture  fluid on the 1st 
or  2nd day af ter  b i r th  of the mice .  The  s a m e  volume of fluid, taken f r o m  an uninfected MK cul ture ,was  injected 
into the control  an imals .  Reproduct ion of the  v i ru ses  in the mice  was demons t ra ted  by the i r  isolation f r o m  
the brain ,  hear t ,  and spleen on HEp-2 cel ls  and by the r e su l t s  of the second pa s sage  in newborn mice .  Six 
weeks a f t e r  infection the surviving an imals  were  divided into th ree  groups.  The mice  of group 1 rece ived  the 
s ame  (homologous) v i rus ,  those of group 2 rece ived  a different  (heterologous) v i rus ,  and those  of group 3 the 
cul ture  fluid taken f r o m  uninfected M_K cel ls .  Blood was taken a f te r  18-20 h f r o m  half  of the an imals  of each 
group for  es t imat ion  of s e r u m  interferon.  The remain ing  animals  were  killed 2 weeks la te r  for  de terminat ion 
of ant iv i ra l  ant ibodies .  The sui tabi l i ty of the choice of these t imes  was conf i rmed by data of Reyes  and L e r n e r  
[51. 

In te r fe ron  was t i t r a ted  on a cul ture  of t r ansp lan tab le  mouse  ce l l s  of the L line by the method of delay 
of the cytopathic effect  induced by 100 TCDs0 of ves i cu la r  s tomat i t i s  v i rus .  Antibodies were  t i t r a ted  in the 
neut ra l iza t ion  t e s t  agains t  100 TCDs0 of the cor responding  virus  on a cul ture  of t ransp lan tab le  HEp-2 or  RH 
cel ls .  Type - spec i f i c  Coxsaclde B5 and ECHO 11 s e r a  were  used as the cont ro ls .  
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T A B L E  1. I n t e r f e r o n  T i t e r s  (in log2) in M i c e  18-20 h a f t e r  R e i n o e u l a t i o n  with  H o m o l o g o u s  
o r  H e t e r o l o g o u s  S t r a i n s  of  E n t e r o v i r u s e s  

M a t e r i a l  i nocu la ted  r i t e r  of in te r fe ron  istnr~in 
duced homologous  

M a t e r i a l  i nocu la t ed  

first injection second injection 

Titer of interferon in- 
duced by heterologous 
strain 

Stra in  No. 48 4,3-+0,3 Strain No. 484 Strain No. 48 4,7-+0,2 
[Clone L 1 Stra in  No. 48 4 ,7+0 ,3  
[C. f. Strain No. 48 4 ,0+0  

C l o n e  3 ,5+0 ,7  Strain No. 48 Clone  L 1 4,5-+-0.7 
Strain No. 484 5,5+-1.2 

Legend .  1. G e o m e t r i c  m e a n  of  i n t e r f e r o n  t i t e r s  c a l c u l a t e d  on the  b a s i s  o f  t i t r a t i o n  of 
s a m p l e s  f r o m  3-8 m i c e .  2. I n t e r f e r o n  t i t e r s  in adu l t  a n i m a l s  18-20 h a f t e r  i n f ec t ion  with 
s t r a i n s  Nos ,  48 and 484 w e r e  5 . 0 "  0.5. 3. H e r e  and in T a b l e  2, C.f.  i n d i c a t e s  c u l t u r e  
f lu id  t a k e n  f r o m  con t inuous  c u l t u r e  of  MK c e l l s .  

T A B L E  2. T i t e r s  of A n t i b o d i e s  (in log2) of  M i c e  2 w e e k s  a f t e r  R e i n o c u l a t i o n  with  H o m o l -  
ogous  o r  H e t e r o l o g o u s  S t r a i n s  of  E n t e r o v i r u s e s  

Mater ia l  i nocu la ted  . , Ti ters  of an t ibod ies  to: 

first i n j ec t i on  second in j ec t i on  s t ra in  No. 484 [ c lone  L 1 s t ra in  No. 48 

Strain No. 484 Strain No. 48 
Strain No. 484 Strain No. 484 
C . f .  Strain No. 484 
Clone  L I Strain No. 48 
Clone  L 1 Clon  L 1 
Stra in  No, 48 ~o L e 
Strain No. 48 C'lone L 1 
Strain No- 48 Strain No. 48 
C . f .  Strain No. 48 
C.f. C.f. 

<2 
7,0_0 
2,5+--0,2 

<2 

<2 
6,8• 

<2 

4,7-+0,3 

5,0_+1,0 

3,0-+0,2 
4 ,0+0 ,8  
5,2-+0,3 
7,7-+0,3 

<2 

Legend ,  G e o m e t r i c  m e a n  of a n t i b o d y  t i t e r s  c a l c u l a t e d  on the  b a s i s  of  t i t r a t i o n  of  s a m p l e s  
f r o m  3-8  m i c e .  

EXPERIMENTAL RESULTS 

Of 33 newborn mice infected with strain No. 484 of ECHO ii virus in a dose of 5 �9 105 TCDs0, five died, 
mostly during the first 4 days. Virus was isolated from the brain of the dying and surviving animals in most 
cases before the 4th day in a titer not exceeding i0 -I TCDs0. 

Of the 31 animals infected with clone L i of Coxsaekie B5 virus in a dose of 5" I03"5 TCDs0 eight died during 
the first 4-6 days. The virus was isolated in only one case in a titer of 10 -3 TCDs0. 

Strain No. 48 of Coxsackie B5 virus proved to be highly pathogenic for the newbornalbino mice: on in- 
fection with 500 TCD50 , 20 of the 25 animals died during the first week, whereas after infection with 50 TCDs0, 
27 of 54 mice died within 2 weeks. The virus was isolated from the brain between the ist and 8th days in a 
titer of 10-I-10 -2 TCDs0. Characteristically the disease followed a sluggish course with paralyses of the hind 

limbs, and growth of some of the surviving mice was delayed. 

Of the 16 control newborn mice receiving an intraperitoneal injection of the culture fluid taken from un- 

infected MK cells, only one mouse died. 

It can be concluded from the data on isolation of the viruses from the organs of the dying and outwardly 
healthy animals as a result of the second passage in 16 newborn mice that all the enteroviruses studied multi- 
plied in the animals, even when no outward signs of infection were present. The presence of infection without 
clear clinical manifestations in newborn albino mice infected with ECHO 1 and ECHO 12 viruses has also been 
observed by Koroleva et al. [2]. Of the enteroviruses used in the present experiments, strain No. 48 reproduced 

most intensively in newborn mice. 

As Table 1 shows, interferon production in the mice was independent of whether homologous or heter- 
ologous virus was used for reinoculation: the difference between the interferon titers was not statistically 

significant. 

According to the data of Table 2, in adult mice inoculated in the perinatal period with strain No. 484 and 
clone Li, no antibodies against these viruses were detected. Reinfection of the adult mice with strain No. 484 
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caused  a sharp  i n c r ea s e  in the antibody t i t e r .  The t i te r  was significantly higher than in control  an imals  r e -  
ceiving a single injection of that  v i rus  at  the age of 6 weeks.  Reinfection with clone L l a lso was accompanied  
by a ma rked  inc rease  in antibody synthes is  against  this v i rus .  I t  can accordingly be concluded that  infection 
of newborn mice  with en t e rov i ru s e s  of  the above-ment ioned  s t ra ins  is accompanied by the format ion  of spe-  
cific immunological  m e m o r y .  

A different  s i tuat ion was obse rved  af ter  infection of the newborn mice  with s t ra in  No. 48. Eight weeks 
la te r  antibodies could be  detected in the surviving mice  against  the v i rus ,  but the t i t e r  was lower than in mice  
of the control  group, r ece iv ing  a single injection of this v i rus  at the age of 6 weeks.  A second injection of 
s t r a in  No. 48 into mice  infected with this v i rus  in the pe r ina t a l  per iod caused no i nc rea se  in synthes is  of spe -  
cific ant iv i ra l  antibodies.  The  absence  of a secondary  r e sponse  in this case  may be due to the fact  that  at  the 
t i m e  of re infec t ion  the mice  were  st i l l  continuing to produce  antibodies agains t  s t ra in  No. 48. 

The  following conclusion can be drawn f r o m  these  r e su l t s .  If  the v i rus  has  re la t ive ly  low pathogenicity 
for  newborn an ima l s  (such as  s t r a in  No. 484 and clone L1, for example)  it leads to the format ion  of speci f ic  
immunologic  m e m o r y ,  whereas  the product ive  phase  of the p r i m a r y  immune r e sponse  is evidently of shor t  
durat ion.  In the case  of high pathogenici ty  of the v i rus  for newborn an imals  (s t rain No. 48), with the r e su l t  
that  it p ropaga tes  intensively,  the surviving animals  respond  to injection of this  v i rus  by prolonged product ion 
of the specif ic  ant ibodies.  The  immune r e s po nse  to re infec t ion  with the v i rus  is weaker  in this case  than to a 
single injection of the  v i rus  into adult an imals .  

Abil i ty to produce  in te r fe ron  in adult mice,  it mus t  be noted, is independent of the pathogenicity of the 
cor responding  s t r a in  for  newborn an ima l s  and a lso  of the p r e s e n c e  of specif ic  immunologic m e m o r y  for  v i rus  
ant igens or  antibodies agains t  them in the mice .  The  fact  that  in te r fe ron  product ion is independent of the bio- 
synthes is  of antibodies against  the v i rus  used as inducer has also been demons t ra t ed  in exper imen t s  with in- 
fluenza v i rus  [1]. 
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