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G e r m f r e e  and o rd ina ry  r a t s ,  bred  in the l abora to ry ,  and ra t s  obtained f r o m  n u r s e r i e s  were  used. 
IgG 2 was i so la ted  f r o m  the s e r u m  of noninbred ra t s  and a rabbi t  a n t i s e r u m  against  it obtained. 
By rad ia l  immunodiffusion the quantity of this immunoglobul in was de te rmined  in the blood s e r u m  
of di f ferent  groups of animals .  The IgG 2 content in g e r m f r e e  r a t s  of  the F i she r  s t ra in  was only 
19% of that  in an imals  of  this s t r a in  obtained f r o m  the nu r se ry ,  and in f emales  it was 10-15% 
higher  than in males .  The IgG2 level  in newborn ra t s  within a few hours  af ter  b i r th  was identical  
r e g a r d l e s s  of  i ts  concentra t ion in the ma t e rna l  blood se rum.  The resu l t s  may be used as 
" s t anda rds"  for  var ious  immunologica l  expe r imen t s  on ra t s .  
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The fo rmat ion  of genet ica l ly  de te rmined  inborn fac tors  of immuni ty ,  e spec ia l ly  immunoglobulins ,  is  
s t imula ted  f r o m  a ve ry  ea r ly  age by the n o r m a l  mic ro f lo ra ,  This has been c l ea r ly  shown by compara t ive  ex-  
p e r i m e n t s  on o rd ina ry  and g e r m f r e e  an imals  [1, 2, 6, 15]. However,  the invest igat ions  cited above were  only 
semiquant i ta t ive  in cha rac t e r .  More recen t ly  much informat ion has been obtained on different  c l a s s e s  of  
immunoglobul ins  in many l abo ra to ry  animals ,  including r a t s  [3-5, 10, 11, 14, 15]. As r ega rds  the quanti tat ive 
de te rmina t ion  of the level  of r a t  immunoglubul ins ,  however ,  only a few invest igat ions  have been undertaken [8, 
9, 12] on r a t s  kept under  animal  house conditions. 

The a ims  of  the p resen t  invest igat ion were  as follows: 1) to de te rmine  quanti tat ively the extent  to which 
the n o r m a l  m i c r o f l o r a  influences the s e r u m  IgG 2 level  in r a t s ;  2) to es tabl i sh  age pa t te rns  of  the quanti tat ive 
IgG 2 content in r a t s  in re la t ion  to sex; 3) to study cor re la t ion  between the s e r u m  IgG 2 level  of  lactat ing f emales  
and of the i r  offspring.  

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

Inbred  F i she r  r a t s ,  noninbred OFA ra t s ,  and noninbred ra t s  f rom n u r s e r i e s  were  used. G e r m f r e e  an imals  
were  grown and r e a r e d  in p las t ic  i so la to r s ,  and fed on a semisynthe t ie  L-474 El2  diet. Ant i se rum against  r a t  
IgG2 was obtained by McGhee~s method [8] and used for  quanti tat ive de te rmina t ions  by the s imple  rad ia l  immuno-  
diffusion method [7]. Pooled s e r a  f r o m  100 noninbred mice were  used as the s tandard.  The IgG 2 content in it  
was de te rmined  as the pure  immunoglobulin G 2 used to obtain the an t i se rum.  Pro te in  was de te rmined  by L o w ry ' s  
method. 

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

The e x p e r i m e n t s  showed (Table 1) that  the IgG 2 level  in r a t s  kept in the animal  house was 5.4 t imes  h igher  
than in g e r m f r e e  r a t s  of  the s a m e  s t ra in ;  this d i f ference  was r a the r  g r e a t e r  (8 t imes)  in OFA ra t s ,  and g r e a t e r  
s t i l l  in noninbred r a t s  f r o m  the n u r s e r i e s .  The IgG2 level  in males  was lower by 10-15%than in f emales  kept 
under  the s a m e  conditions. This d i f ference  was obse rved  in a l l  the different  groups of an imals  (P=0.01).  In 
g e r m f r e e  r a t s  kept under  o rd ina ry  conditions on reaching  matur i ty ,  the IgG 2 level  even a f te r  six months did not 
r e a c h  that  es tabl i shed in adult r a t s  born  in the animal  house.  In the offspr ing of these  r a t s ,  born during the 
f i r s t  week at the beginning of conventionalizat ion,  the IgG2 level  reached  this value af ter  th ree  months,  jus t  as it 
did in young r a t s  obtained f r o m  n u r s e r i e s  (Fig. 1). The s t imulat ing role  of  the m i c r o f l o r a  was evidently s t rong-  
es t  during the f i r s t  week a f te r  b i r th  of  the ra t s .  
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TABLE 1. IgG 2 Level in Blood Sera of Rats 
Kept in Isola tors  (germfree ,  F i sher  s t rain;  
monocontaminated,  OFA) under Animal House 
Conditions (in mg /ml ,  M • m) 

nonin- 
Fisher OFA bred 

gema- ordi- m o n o -  
contarni- ordir~ry ordinary 

free nary nated 
(330) [230 ~) (35(~)](25~} (23Q)l(24~)128Q)l(26~) (212(~)I(227~) 

0,81 0,68 4,41 3 64 0 84 10 72 6,72 5,60 8,40 I 6,31 ±0,021 ±6,021.0,021.0,041 ±0.041 ±0.041.0.1=1 0,= 1.0,,, 1.0,i  
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Fig. 1. Changes in s e rum IgG 2 level in 
ra ts  (a - lactating females,  b - their  off- 
spring) depending on age and conditions 
of keeping). Ordinate,  IgG 2 concentrat ion 
(in mg/ml); abscissa ,  days of taking 
samples .  1) Germfree  ra ts .  20 ra ts  of 
same s t ra in  kept in animal house; 3) 
noninbred rats  f rom nurse r ies .  

The placenta of hemoendothelial  type is known to be permeable  for antibodies I13]. In that case the 
immunoglobulin concentrat ion in the maternal  blood ought to influence its concentrat ion in the neonatal blood 
s e r u m  before the beginning of milk (colostrum) feeding. The experimental  resul ts  showed (Fig. 1) that during 
the f i r s t  hours of life the IgG2 level in all the young rats  (inbred, noninbred, ge rmfree  and ord inary  mothers) 
was.the same (0.5-0.6 mg/ml),  despite significant differences in its concentrat ion in the mothers .  On the sub- 
sequent days the initial IgG 2 level in the young rats  increased  to a maximum on the 17th-19th day af ter  birth, 
when it was twice to three t imes higher than in the Iactating females  and about equal to the level observed in 
adult rats  of the s a m e  groups. After the young rats  s tar ted to feed themselves ,  after the 17th-19th day of life 
their  blood IgG 2 level began to fo rm rapidly, to rehch a minimum af ter  42-45 days, after which it rose  again on 
account of synthesis of their  own IgG2, so that by the 90th day it was indistinguishable f rom the adult level  (Fig. 
1). 

During the f i rs t  day after  birth the maternal  s e rum IgG2 level was significantly lower than the mean values 
for adult rats .  It continued to fall until feeding the young ceased on the 17th-19th day, and during the next 3-4 
weeks it regained the mean values for adult rats .  This tendency was observed  in all groups and the difference 
was purely quantitative in cha rac te r  (Fig. 1). 

The resul ts  show that t ransplacenta l  t r ansmiss ion  of IgG 2 in ra ts  is not affected by its level in the blood 
of  pregnant females.  During the milk-feeding period, however,  the IgG 2 concentrat ion in the lactating females 
ent irely determines  its level in their  offspring, for this immunoglobulin is evidently readily t ransmi t ted  by the 
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a l imenta ry  route.  Active synthesis  of  the i r  own immunoglobulin G~ does not take place in young ra ts  under the 
age of  42-45 days. It must  be noted that the mic rof lo ra  plays a much g r e a t e r  role  in de termining the s e rum 
IgG 2 level  of both adult ra t s  and the i r  young than genetic predeterminat ion.  

The "s tandard ,  data obtained for the IgG 2 levels are  essent ia l  as a basis  for  compar ison  in many types 
of immunological  exper iments  on ra ts .  
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The res i s t ance  of L-929 mouse cells  to virus af ter  administrat ion of a single dose of homolo-  
gous andhe te ro logousprepa ra t ions  of messenger  RNA for antiviral  protein (AVP-mRNA) was 
studied. If homologous AVP-mRNA was used, inhibition of virus production reached 90-93% 
and remained  steady af ter  passage of the cells  for  1.5 months (period of observation).  After 
contact between the cells  and heterologous AVP-mRNA inhibition of virus  production in the 
f i r s t  six passages  was about 90%, increas ing  by the 16th passage to 99.9%. The resu l t s  in- 
dicate a steady inc rease  in the res i s t ance  of cells to virus  by means of AVP-mRNA, and this 
_could prove , to be a new and effective method of n onspecific protect ion of cells  against v i ruses .  
KEY WORDS: in terferon;  ant iviral  protein;  mRNA; res i s tance  to v i ruses .  

The wr i t e r s  showed previously  that mouse cells can produce heterogenic  chick in te r fe ron  for long periods 
af ter  adminis t ra t ion of a single dose of chick in te r fe ron  mRNA, which has template  activity [J ]. 

In the chain of  format ion and action of in terferon,  antiviral  protein (AVP) is the final product  which de t e r -  
mines the r e s i s t ance  of the cel ls  to virus  [2]. 
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