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Simultaneous injection of bone m a r r o w  antigenic cells  incubated with " immune" RNA, thy- 
mus  cel ls ,  and sheep's  red  cel ls  into i r rad ia ted  CBA or  DBA/2 mice  leads to g rea t e r  ac -  
cumulation of ant ibody-forming cel ls  in the rec ip ien ts '  spleen than in mice  injected with in-  
tact  bone m a r r o w  cel ls  or  the same cel ls  incubated with normal  RNA. Pro- incubat ion  of 
thymus cel ls  with , immune"  RNA does not cause any change in the accumulation of antibody- 
producing cells .  Incubation of peri toneal  exudate cel ls  with " immune" or normal  RNA l ike-  
wise had no effect  on the cha rac t e r  of accumulation of ant ibody-forming cel ls .  
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The possibil i ty of induction of an immune response  by RNA isolated f rom the t i ssues  of an immunized 
donor has severa l  t imes  been demonst ra ted  [1, 5, 8, 13]. The mechanism of action of this RNA is open to 
discussion [4, 9-12]. One aspect  of i ts act ivi ty could be connected with p roces se s  determining the high ef -  
ficiency of in teract ion between immunocompetent  cells  at the beginning of development of the process .  
When the study of RNA f rom this standpoint is contemplated,  d i f ferences  in i ts effect  on cel ls  of var ious  
types part icipat ing in immunogenesis  mus t  be considered.  

The object  of this investigation was to a s sess  the effect  of " immune" RNA on each of the three  types 
of in teract ing cel ls  (A, B, and T) on a model  of cel l  cooperat ion in vivo. 

TABLE 1. Numl~er of AFCs in Spleen of 
I r rad ia ted  CBA and DBA/2 Mice a f t e r  
Transplantat ion of BM Cells Incubated 
with Normal  and "Immune n RNA (M ~-m) 

d 
Z 
,3 ]~ice 

CBA 
CBA 
DBA/2 

Cells injected 
(BM + nRNA)KBM + iRN A) 

BM+ T+SR +T+SR ~T+SR 

1678-----445 I 2149~244 [ 3718-----461 
1142----- 100 1768~56,1 32052 104,2 
6402145 14202116,6 2297~237 

Legend. Here  and in Tables 2 and 3 the 
brackets  denote that the cel ls  were  in-  
cubated with the RNA Prepara t ion .  T) 
thymus cells;  SR) sheep 's  red  cells;  
nRNA) normal  RNA; iRNA) immune RNA; 
PE) cel ls  of per i toneal  exudate. 

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 on male  CBA and 
DBA/2 mice obtained f rom the "Stolbovaya" n u r s e r y  of 
pure- l ine  animals,  Academy of Medical Sciences of the 
USSR. As recipients  in a syngeneic ce l l - t r ans f e r  model,  
mice  lethally i r rad ia ted  on the "Stebel ' -3a"  apparatus were  
used. The CBA mice  were  i r rad ia ted  in a dose of 900 R 
and the DBA/2 mice  in a dose of 1050 R. 

Bone m ar ro w  cel ls  were  obtained f rom the femora  
by flushing them out with medium No. 199. Thymocytes  
were  obtained f rom the thymus. The macrophages  were  
cel ls  of a per i toneal  exudate obtained f rom mice  af ter  p r e -  
l iminary  in t raper i toneal  injection of a pep tone-g lycogen  
mixture  as descr ibed  by Argyr i s  [7]. 

P repara t ions  of " immune" RNA were  ex t rac ted  by 
S c h e r r e r ' s  method [6] f rom the spleen of mice  kil led on 
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TABLE 2. Number  of AFCs  in 
Spleen of I r r a d i a t e d  CBA Mice 
a f t e r  Injection of Thymus  Cells  
Incubated with " Immune"  RIgA 
(M * m) 

d I Cells injected- " 
~M§ l (T+iRNA)+ I(BM+iRNA)+ 

1 I 1536-+25211563-+331 
2 1080 • 258 I058 • 136 

1256 • 371 43 1529 ~ 26615641556 • 294412 

3015 & 741 
1933 -+ 427 

TABLE 3. Number  of AFCs  in 
Spleen of Uni r rad ia ted  CBA and 
DBA/2  Mice a f t e r  Injection of 
Pe r i tonea l  Exudate Cells ,  
P r o c e s s i n g  Sheep ' s  Red Cells ,  
a f te r  Incubation with Norma l  and 
"Immune" RNA (M • m) 

d 
Z 

i 
2 
3 
4 

Mice 

CBA 
CBA 
CBA 
DBA/2 

Cells injected 

PE IPE+ IPR+ 
nRNA iRNA 

144~13,6 167--+8,5 118-711,7 
136-+13,1 ~150-+ 19,3~174 +21,6 
230_+10,2 -- 177~18,8 

74-+ 4,3 80• 1,3 58-+6,6 

the 4th day a f t e r  immuniza t i0n  with sheep ' s  r ed  cel ls .  N o r m a l  
RNA was obtained f r o m  intact  an imals  by the s ame  method.  Spec-  
t r opho tome t ry  of the p repa ra t ions  was c a r r i e d  out on the SF-16 
i n s t r u m e n t  a t  wavelengths  of 230, 260, and 280 nm to de te rmine  
the concent ra t ions  of RNA and protein.  In all  ca ses  the prote in  
concentra t ion was below 0.5-1%. P r e p a r a t i o n s  with a higher  p r o -  
tein content  were  not used.  The ce l l s  were  incubated with Riga at  
37~ for  30 rain. The quantity of  RNA added to the cel l  suspension 
was 500 ~g  to 3 x 108 cel ls .  

In all  c a ses ,  i r r e s p e c t i v e  of the fo rm of the exper iment ,  syn-  
geneic ce l l s  were  used. The number  of an t ibody-forming  cel ls  
(AFCs) in the spleen of the i r r ad i a t ed  mice  was de te rmined  on the 
8th day a f t e r  injection of the cel ls ;  in the work  with un i r rad ia ted  
an ima l s  the number  of AFCs  was de te rmined  on the 5th day af ter  
injection. 

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

Ser ies  I. I r r ad i a t ed  CBA or DBA/2  mice  were  injected in-  
t r avenous ly  with 5 x 106 BM cel ls  incubated with normal  or  " i m -  
mune"  RNA. At the s ame  t ime,  the s ame  mice  were  injected with 
20 x 106 thymus cel ls  and 2 • 108 sheep ' s  r ed  cel ls .  The r e su l t s  in 
Table  1 show that preincubat ion of the BN cel l s  with " immune"  
RNA led to a m a r k e d  i n c r e a s e  in in tensi ty  of the immune  response .  
Incubation of BM cel ls  with no rma l  RNA also led to some inc rease  
in the number  of AFCs,  although the i nc r ea se  was not so g rea t  as 
with the " immune"  RNA. 

Ser ies  II. I r r a d i a t e d  CBA mice  were  injected in t ravenous ly  with 5 • 106 intact  BM cel ls ,  20 x 106 
thymus cel ls  incubated with " immune"  RNA, and 2 x 108 sheep ' s  r ed  cel ls .  All four expe r imen t s  (Table 2) 
yielded s im i l a r  r e su l t s .  Pre incubat ion  of the thymus cel ls  with " immune"  RNA caused no change in the 
accumulat ion of AFCs .  The val idi ty  of these  re la t ionships  was conf i rmed  by data for groups  in which the 
" immune"  RNA was incubated with BM cel ls .  

Ser ies  III .  In tac t  CBA or DBA/2  mice  were  injected in t ravenous ly  with 5 • 106 per i tonea l  exudate 
ce l l s ,  p r o c e s s i n g  the antigen, a f t e r  incubation with n o r m a l  or  " immune"  RNA. The r e su l t s  in Table 3 
show that  " immune"  RNA, once i t  has in t e rac ted  with phagocytes ,  jus t  as with thymus cel ls ,  has  no effect  
on the p r o c e s s  of AFC accumulat ion.  No change in the s t rength  of the immune r e sponse  was found a f te r  
injection of pe r i tonea l  exudate ce l l s  incubated with no rma l  RNA. 

The usual  method of studying act ivi ty  of " immune"  RNA in vivo is by injecting it d i rec t ly  into an in-  
tact  animal .  This  approach  does not p e r m i t  a d i r ec t  ana lys i s  of the type of immunocompeten t  cel ls  in 
which the RNA man i f e s t s  i ts  act ivi ty.  The method chosen in this invest igat ion was preincubat ion of one 
type of immunocompe ten t  cel l  (B, T, or  A) with the RNA prepa ra t ion  in vi t ro .  In this way the cel l  type 
that r esponds  m o s t  ac t ive ly  to exogenous RNA could be identified. 

Modern views on the initial  s tage of immunogenes i s  a r e  based  on the idea that  in te rac t ion  between 
th ree  types  of  ce l l s  i s  n e c e s s a r y  [2, 3]. The predominant  in te rac t ing  fac tor  in this case  is the cell  s u r -  
face r e c e p t o r s .  In lymphocytes  of b o n e - m a r r o w  or igin  the r ecep to r  function is played by the immunoglob-  
ulins of the cel l  su r face .  

It  can be concluded f r o m  the r e s u l t s  of these expe r imen t s  that  " immune"  RNA, when incubated with 
BM cel ls ,  i n c r e a s e s  the pool of  AFC p r e c u r s o r s  c a r ry ing  specif ic  r e c e p t o r s  for  a pa r t i cu la r  antigen 
( sheep ' s  r ed  cel ls) .  I t  is p robab ly  this fac tor  that  de t e rmines  the g r ea t  s t rength of the immune response .  
The absence  of change in the immune  r e s ponse  af ter  incubation of RNA with thymus ce l l s  and ce l l s  of the 
per i tonea l  exudate could be explained by the following hypotheses :  1) m e s s e n g e r  RNA cannot de te rmine  
additional specif ic  synthes is  in these  types  of ce l l s  because  of the c h a r a c t e r  of the i r  differentiat ion;  2) the 
functional s ta te  of these  cel l  types is such that, even in the p re sence  of additional immunoglobulin synthe-  
s is ,  the f o r m  of par t i c ipa t ion  of these ce l l s  in the immune  r e sponse  is  s t r i c t ly  p r o g r a m m e d  and cannot be 
switched to the t r ack  of the antibody p roduce r s .  
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