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RNA ob ta ined  f r o m  the m o u s e  s p l e e n  a t  a t i m e  of i n t e n s i v e  h e m o l y s i n  f o r m a t i o n  in~luces s y n t h e s i s  
of h e m o l y s i n s  in a c u l t u r e  of s p l e e n  c e l l s  and a l s o  m o d i f i e s  the  p r o p e r t i e s  of m a c r o p h a g e s ,  s t i m u l a t i n g  
p h a g o c y t o s i s  of e r y t h r o c y t e s  in a c e l l  c u l t u r e .  

Recent investigations have shown that RNA isolated from lymphoid organs of immunized animals can 

induce the formation of antibodies in a culture of lymphoid cells or in intact animals in vivo [2, 3, 5, 8, 9, 
15]. RNA can also induce specific changes in phagocyte function [7]. Comparison of the action of one RNA 
preparation on different types of cells has been undertaken only with RNA isolated from macrophages 
[13, 14]. 

In the  i n v e s t i g a t i o n  d e s c r i b e d  be low an  a t t e m p t  was  m a d e  to d e t e r m i n e  w h e t h e r  RNA f r o m t h e  sp l een ,  
in which  a n t i b o d i e s  a r e  s y n t h e s i z e d ,  can  induce  i m m u n e  c h a n g e s  in  d i f f e r e n t  t y p e s  of c e l l s .  

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

F 1 Mouse  h y b r i d s  (CBA • C57 BL) o r  n o n i n b r e d  a l b i n o  m i c e  we igh ing  16-18 g w e r e  u sed .  The  R N A -  
donor  m i c e  w e r e  i m m u n i z e d  by two i n j e c t i o n s  of sheep ,  s e r y t h r o c y t e s  in a dose  of 0.2 mt of a 10% s u s p e n -  
s ion  i n t r a v e n o u s l y  a t  an i n t e r v a l  of 5-7 d a y s .  RNA was  e x t r a c t e d  f r o m  the s p l e e n s  of t h e s e  m i c e  96 h a f t e r  
the l a s t  i n j e c t i o n  by m e a n s  of hot  phenol  and d o d e c y l s u l f a t e  by the me thod  of S h e r r e r  and D a r n e l l  [16]. 

Two c e l l  s y s t e m s  w e r e  used  in the  e x p e r i m e n t s .  1, Sp leen  c e l l s  f r o m  i n t a c t  m i c e  w e r e  incuba ted  in 
RNA so lu t i ons  in m e d i u m  No. 199 by the me thod  d e s c r i b e d  by Cohen et  a l .  [5]. RNA was  used  in a c o n c e n -  
t r a t i o n  of 30-100  # g / m l .  A f t e r  incuba t ion  fo r  30 rain,  the  n u m b e r  of c e l l s  f o r m i n g  h e m o l y s i n s  was  d e t e r -  
m i n e d  in p a r a l l e l  s a m p l e s  by the me thod  of l oca l  h e m o l y s i s  [11]. Con t ro l  s a m p l e s  of c e l l s  w e r e  i ncuba ted  
in the a b s e n c e  of RNA o r  in the  p r e s e n c e  of RNA f r o m  the s p l e e n  of a n o n i m m u n i z e d  m o u s e .  

2. C e l l s  of the p e r i t o n e a l  exuda te  of i n t ac t  m i c e  w e r e  i n t r o d u c e d  into t ubes  wi th  a c o v e r  s l ip ,  and 
the c e l l s  w e r e  a l lowed  to a d h e r e  to the  g l a s s .  The c o v e r  s l i p  was  then p l a c e d  in RNA so lu t i ons  of an e m -  
p i r i c a l l y  s e l e c t e d  op t ima l  c o n c e n t r a t i o n  of 5-10  # g / m l  fo r  30 rain a t  37 ~ A f t e r  incuba t ion  the RNA s o l u -  
t ions  w e r e  r e m o v e d  and a s u s p e n s i o n  of sheep ,  s e r y t h r o c y t e s  was  p o u r e d  into the  tube in the p r o p o r t i o n  
of ten  e r y t h r o c y t e s  p e r  c e l l  of p e r i t o n e a l  exuda te .  The tubes  w e r e  incuba ted  fo r  2 h a t  37 ~ The c o v e r  
s l i p s  w e r e  then  r e m o v e d  and r i n s e d  s u c c e s s i v e l y  in two v e s s e l s  con ta in ing  p h y s i o l o g i c a l  s a l i ne  a t  4 ~ for  
10 sec .  A f t e r  th i s  r i n s i n g ,  few o r  no e r y t h r o c y t e s  una t t ached  to the  c e l l s  w e r e  found in the  s p e c i m e n s .  
The c o v e r  s l i p s  w e r e  f ixed  and s t a ined ,  and the  n u m b e r  of e r y t h r o c y t e s  a d h e r e n t  to m a c r o p h a g e s  o r  i n -  
g e s t e d  by t h e m  was  coun ted  in the  p r e p a r a t i o n s .  E r y t h r o c y t e s  d i s c o v e r e d  in v a c u o l e s  in the c y t o p l a s m  of 
the  m a c r o p h a g e s  w e r e  r e g a r d e d  a s  i n g e s t e d .  C e l l s  i ncuba ted  in m e d i u m  No. 199 wi thou t  RNA o r  wi th  
~nonspecific" RNA were used as the control. 
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TAB LE 1. 
(number of zones of hemolys i s )  

Action of Normal  and ,,Immune,, RNA on Mouse Spleen Cel l s  

Method of incubation of cells 

[n medium No. 199 without RNA 
In medium with ,,normal" RNA, i00 pg/ml 
In medium with ,,immune', RNA, i00 /~g/ml 

Index 

TABLE 2. Effect  of ,,Immune,, RNA on Phagocy tos i s  of E r y t h r oc y t e s  by Macrophages  
of Nonimmunized Mice 

Index studied 

Percentage of active phagocytes 

Number  of e r y t h r o c y t e s  inges ted  
per  100 phagocytes  

Number  of e r y t h r o c y t e s  adheren t  
to 100 phagocytes  

Conditions of incubation of samples 

Control  (without RNA) 
RNA "immune" to e r y t h r o c y t e s  
RNA "immune" to Vi-antigen 
Control (without RNA) 
RNA ,'immune, to erythrocytes 
RNA ,immune, to Vi-antigen 
Control (without RNA) 
RNA ,immune,, to erythrocytes 
RNA ,~immune" to Vi-antigen 

Statistical index 

n -7 s x 

,"7-- - 7 7  0.82 
12 ii .9 1.7 

6 6.0 0.48 
12 9.0 1.15 
12 17.4 2.25 

6 6.2 1.41 
12 9.4 1.62 
12 11.6 2.0 

6 2.9 0.48 

EXPERIMENTAL RESULTS 

Incubation of spleen cells of intact mice with ',immune,, RNA approximately doubled the number of 
cells forming hemolysins (Table I), while RNA from the spleen of normal mice was inactive. A special 
Vi-antigen of Salmonella typhi also was inactive. 

Incubation of macrophages with "immune,' RNA in a concentration of 5 pg/ml led to an increase in the 
number of macrophages engaged in phagocytosis of erythrocytes, and an increase in the number of erythro- 
cytes ingested per I00 maerophages (Table 2). The difference between the mean percentage of phagocytic 
macrophages in the control samples and in samples incubated with ,,immune,, RNA is statistically signifi- 
cant (P = 0.01), from which it can be concluded that a definite stimulant effect was present [I]. ,Nonspe- 
cifie,, RNA had no such action. 

The RNA preparations which were used contained about 3% protein. Regarding this protein conven- 
tionally as serum protein, control experiments were carried out in which the serum of the RNA donors was 
added to the incubation medium in concentrations of' 1 : 3000 and I : 30,000. A{ter the addition of! serum, an 
increase mainly in the number of erythrocytes adherent to rnacrophages was observed. Typical "rosettes,,, 
not observed alter treatment with RNA, appeared (Fig. i). Consequently, the serum differed from RNA in 
the character of its action. 

Hence, RNA preparations from the spleen, in which intensive antibody synthesis was taking place, 
induced specific immunological changes in cells of two types. 

The difference between the optimal concentrations of RNA in these two systems can be explained by 
the fact that samples containing macrophages had far fewer cells than samples containing spleen cells, and 
the number of RNA molecules per cell was greater. 

RNA causes structural changes in only a few cells in the population; Their number is comparable 
with the number of cells possessing immune properties before treatment with RNA. These are perhaps 
cells "cloned, to the particular antigen. For this reason, in accordance with views expressed by some 
investigators [4, i0, 17], an antigen-RNA complex is most likely to be the active principle of the prepara- 
tions studied. 
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Fig. 1. Effect  of , . immune,  RNA and an t i s e rum on in- 
dices  of phagocytos is  of e ry th rocy te s  by macrophages .  
Ordinate, on left: pe rcen tage  of macrophages  engaged 
in phagocytosis ,  on r ight:  number  of e ry th rocy te s  un- 
dergoing phagocytosis  pe r  10O macrophages .  Hor izon-  
tal ly shaded columns in d i ag ram r e p r e s e n t  mean values 
(media). Oblique shading r e p r e s e n t s  confidence l imi ts  
the median [1]. I) Mean Percentage  of ce l l s  engaged in 
phagocytosis  in cu l tures ;  II) mean  number  of e r y t h r o -  
cytes  ingested pe r  100 macrophages ;  III) mean number  
of e ry th roey tes  adherent  to 100 macrophages .  1) In s a m -  
ples without RNA and s e r u m  (control); 2) in samples  with 
, i m m u n e ,  RNA; 3) in samples  with an t i s e rum in dilution 
1 : 30,000; 4) in samples  with a n t i s e r u m  in dilution of 
1 : 3000. 

The question whether rnacrophages can possess immunologic specificity not due to cytophilic anti- 
bodies has been discussed in the literature [6]. The results of the present investigation, in agreement with 
other data [12] concerning the formation of an antibody-like substance in macrophages after contact with 
antigen in vitro, are in favor Of such a possibility. 
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