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Par t i a l  r e s to r a t i on  of co lony- forming  abil i ty was found in a graf t  of paren ta l  (C57BL/6)bone 
m a r r o w  in a (CBA x C57BL/6)F 1 hybr id  rec ip ien t  i r r ad ia t ed  in a dose of 800 t ad ,  af ter  in jee-  
tion of a p o l y I - p o l y C  p repa ra t ion .  Colony fo rmat ion  was inc reased  to the s a m e  extent as 
a f t e r  addition of thymus cells of the s a m e  paren t .  In both cases  the number  of colonies pe r  
spleen was more  than doubled com pared  with the control .  In the  syngeneie sy s t em thymus 
cells  and the p o l y I - p o l y C  p repa ra t i on  had no effect  on the number  of splenic colonies 
fo rmed .  If  the number  of t r ansp lan ted  bone m a r r o w  cells r e m a i n e d  constant  (5" 105), an in- 
c r e a s e  in the dose of p o l y I - p o l y C  (from 50 to 100 /~g) and of thymus ceils  ( from 4" 10 G to 
8 " 10 ~) did not lead  to any inc rease  in the eff ic iency of colony format ion .  
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t idylie acid. 

There  is now no question about the impor tant  ro le  of the thymus in immunogenes is  [1, 3]. Cells of 
the thymus a re  a lso  evidently n e c e s s a r y  for  the maintenance of hematopoies i s .  Informat ion has appeared  
in r e cen t  yea r s  that  the eff ic iency of colony format ion  in the spleen of i r r ad i a t ed  mice is de termined,  p o s -  
s ibly  more  than by anything e lse ,  by p r o c e s s e s  of cooperat ion between a cer ta in  p a r t  of the population of 
thymus ceils and plur ipotent  cel ls  of the hematopote t ic  s t e m  frac t ion  [6]. Pa r t i a l  r e c o v e r y  of abil i ty to 
f o r m  colonies has been found in pa ren ta l  bone m a r r o w  graf ted  into an i r r ad ia t ed  F 1 hybrid  rec ip ien t  a f ter  
the addition of thymus cells f r o m  the s a m e  pa ren t  to it, i .e. ,  pa r t i a l  abolition of the phenomenon of a l lo-  
geneic inhibition [8]. This phenomenon is mani fes ted  as defective growth of the bone m a r r o w  cells of one 
pa ren t  in the spleen of the lethal ly i r r ad ia ted  F 1 hybrid  recipient .  

In [mmunogenests  synthet ic  polyr tbonucleot ides  can have an action identical to that  of thymus cei ls ,  
such as ,  for  example ,  in the r e s to r a t i on  of the immune r e sponse  in thymec tomtzed  mice [4]. 

It is t he re fo re  in teres t ing  to s tudy the poss  ibiltty of rep lac ing  the population of thymus cells  by syn-  
thet ic  polyr ibonucleot ides  in the maintenance of hematopoies t s .  

In the investigation desc r ibed  below the poss ib i l i ty  of pa r t i a l  abolit ion of the phenomenon of al logeneic 
inhibition by means  of a synthet ic  double -s t randed  polyribonucleot ide - po ly inos in tc -po lycy t tdy l i c  acid 
(polyI -po lyC)  - was studied. 

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

Exper iments  were  c a r r i e d  out on 50 male  C57BL/6 mice  and 250 (CBA x C57BL/6)F 1 hybrids weigh-  
ing 18-20 g. The donors of bone m a r r o w  and thymus cells  C57BL/6 mice  and the (CBA x C57BL/6)F1 hy-  
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TABLE 1. Results of Experiments  to Study 
Effect of Mouse Thymus Cells l P o l y I -  
PolyC, or Both Fac tors  Together on Num- 
ber  of Exogenous Splenic Colonies in an 
Allogeneic System 

No. Of 
~roup colonies per 
~o. Factor spleen 

M~m) 

1 

2 

,compare( 
with 
group 4 

Thymus ceils 

! Poly.I - 
p o l y G  

Thymus cells + 
polyI - 

�9 polyC 

Control 

14,9_+0,8 
n= 10 

13,7+- 1,0 
n=ll 

14,8+- 1,3 
n~ll 

5,8 +- 1,0 
n_ll 

[ P 

compare 
with 
group 8 

<0,01 

<0,01 

<0,01 

>0,05 

>0,05 

<02t 

TABLE 2. Effect of Thymus Cells and 
P o l y I - P o l y C  on Number of Exogenous 
Splenic Colonies in a Syngeneic System I 

Group [ factor No. of mtce 
No. in group 

1 [ Control 
2 Thymus cells 
3. PotyI - polyC 

10 
10 
I0 

No. of colonies 
perspleen 
(M, m) z 

6,6- + 0,4 
6,2+-0,5 
5,7+- 0,5 

IBoth donors and recipients were CBA x 
C57BL/6) F i hybrids. 
2Mean number of colonies per spleen cal- 
culated for 1" 105 bone marrow cells in- 
jected. 

Legend. n) Number of animals. 

brids were recipients .  The donors were subjected to T - r a y  irradiat ion in a dose of 200 rad  on the "Luch- l "  
apparatus with a dose rate  of about 40 r ad /min  72 h before removal  of the bone marrow,  as recommended  
by Salinas and Goodman [8]. The recipients were i r radia ted in a dose of 800 t ad  on the "Gammacel l"  ap- 
paratus  with a dose ra te  of about 1800 r ad /m[n  18-24 h before transplantat ion of bone marrow.  

The recipients  rece ived  intravenous injections of 5 �9 105 bone mar row cells and 4. l0  G thymus cells 
f rom C57BL/6 mice in a volume of 0.5 ml with an interval of 40-60 rain between the f i rs t  and second in- 
jections. 

Intravenous injections of po ly I -po lyC  (Calbiochem, USA) in a dose of 50 pg per  mouse in 0.25 ml of 
physiological  saline were made at the same t imes after injection of the bone marrow.  To prevent  embo-  
l ism,  the mice rece ived  50 units heparin by intraperi toneal  injection 10-20 min before injection of the thy-  
mus cells.  

The animals were killed 8 days la ter  and the total number of colonies in their  spleens was counted; 
the number of endogenous colonies per  spleen under these c i rcumstances  was less  than 0.2. The number 
of endogenous colonies does not r i se  significantly after  injection of po ly I -po lyC  or of thymocytes (-<1). 

Altogether four ser ies  of experiments  were ca r r i ed  out in which the effect of thymus cells, p o l y I -  
polyC, and both agents together was studied on colony formation in the spleens of the i r radiated mice. 

The namer[ca]  resul ts  were  subjected to the usual methods of analysts  of var iance and dispersion [2]. 

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

The resul t s  of a typical se r ies  of experiments are  given in Table 1. The po ly I -po lyC  preparat ion,  
injected together with the suspension of donor 's  bone marrow,  effectively increased colony formation in 
the F 1 hybrid recipients  by a lmost  the same degree as thymus cells. In both cases  the number of colonies 
per  spleen was more than doubled compared with the control.  After combined injection of thymus cells and 
p o l y I - p o l y C  into the recipient  mice,  no further  increase  in the number of splenic exocolonies were ob- 
served.  Dispersion analysis of the experimental  resul ts  showed that the effect of each agent separa te ly  was 
highly significant when the two were used together.  Meanwhile, differences betweenthe effects "of combined 
administrat ion of thymus cells and po ly I -po lyC  and the effect of each used separa te ly  was not s ta t is t ical ly  
significant. Similar resul ts  were obtained in the other ser ies  of experiments .  

In a special  ser ies  of experiments  a relat ionship was found between the number of splenic colonies 
and the dose of thymus cells and po ly I -po lyC  given. If the number of t ransplanted bone mar row cells r e -  
mained unchanged (5" 105) an increase  in the dose of thymus cells to 8" 10 ~ and of p o l y I - p o l y C  to 100 pg did 
not lead to an increase  in the efficiency of colony format ion compared  with doses of thymus cells of 4- 104 
and of p o l y I - p o l y C  of 50 pg. 
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This sugges ts  that the obse rved  absence of addi t iveness  of the effects  of p o l y I - p o l y C  and thymus cells 
on the number  of sp lenic  colonies f o rm ed  re f lec t s  identical  mechan i sms  of exer t ion  of thei r  act ion o n h e m a -  
topotet ic  s t e m  cells .  The p r e s e n c e  of a "sa tura t ion"  phenomenon during an inc rease  in the dose of thymus 
cells  and p o l y I - p o l y C  evidently indicates that the bond m a r r o w  of an imals  contains a l imi ted  population of 
thymus-dependent  cel ls  [7]. 

In exper iments  in a syngeneic  s y s t e m  thymus cells and p o l y I - p o l y C  had no effect  on the product ion 
of spienic colonies (Table 2). Thymus cel ls  a re  evidently n e c e s s a r y  only in case  of thei r  poss ib le  damage 
( transplantat ion into a nonsyngeneic rec ip ien t ,  and so on). 

The m e c h a n i s m  of al logeneic inhibition, mani fes ted  as defective growth of b o n e - m a r r o w  graf t s ,  is 
unknown but, according  to Till and McCulloch's  hypothesis  [10], it could be absence of a control  mechan i sm 
which, under normal  conditions, regula tes  ce l lu lar  p ro l i f e ra t ion  by means  of a gene product  which is ev i -  
dently a component  of the cell membrane .  

The addition of thymus cells  to the bone m a r r o w  suspens ion of the pa r en t  donor evidently enables nor -  
mal  p ro l i fe ra t ion  of s tern cel ls  in the hematopoie t ic  s y s t e m  to take place .  Regulation of the p ro l i f e ra t ive  
act ivi ty  of the cells is evidently secured  by product ion of a hormonal  fac tor  by the thymus cel ls  or by a di- 
r e c t  effect  on in terac t ion  between cell  su r f aces  [5]. 

This suggests  that  synthet ic  polyr ibonucleot ides  a r e  e i ther  analogous in their  action to thymus hor -  
mones or they can r ep lace  the effect  of thymus mani fes ted  at the level  of in teract ion between cell  su r faces .  
Data showing that  thymus cells have a s t ronge r  negative charge  than other lymphocytes  [9] a re  an example  
in support  of the second explanation. 

The two nonal ternat ive  poss ib i l i t i es  indicated above can be achieved through a change in the p roduc-  
tion of cycl ic  AMP [11]. 

In te r fe ron ,  fo rmed  as the r e s u l t  of admin is t ra t ion  of p o l y I - p o l y C ,  could a lso  be the cause of such a 
change. The p r e l i m i n a r y  data now obtained show that the exogenous in te r fe ron  can abolish allogene[c in- 
hibition to the same  extent as p o l y I - p o l y C .  
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