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Trans fus ion  polycythemia  was r ep roduced  in Wis ta r  r a t s .  P r e p a r a t i o n s  of homologous and 
he tero logous  DNA were  injected in t rap3r i toneal ly  in a dose of 5 mg.  On the 1st, 3rd, 5th, 
10th, 15th, and 20th days a f t e r  injection of DNA the e r y t h r o c y t e s  product ion was de te rmined  
f rom the Fe s9 content  in these  ce l l s  in the p e r i p h e r a l  blood. Despi te  the sharp  inhibition of 
e ry th ropo ie s i s  in the polycythemic  an imals ,  injection of the p repa ra t ions  of exogenous DNA 
r e s t o r e d  the fo rmat ion  of the r ed  blood cel ls .  The effect  f rom injection of he tero logous  DNA 
was l e s s  than f rom homologous DNA. The r e s t o r a t i o n  of e ry th ropo ie s i s  in polycythemic 
an ima l s  in r e s p o n s e  to injection of DNA prepa ra t ions  was due to the effect  of the DNA on dif- 
fe rent ia t ion  and p ro l i fe ra t ion  of e ry th ropo ie t in - sens i t i ve  cel ls .  

KEY WORDS: exogenous DNA; e ry th ropo ie t in - sens i t ive  cel ls ;  t r ans fus ion  polycythemia;  
e ry th ropo ie s i s .  

H igh -po lymer  homologous  DNA, if injected into heal thy an imals ,  i nc rea se s  the total  number  of ce l l s  
in the bone m a r r o w  and spleen and i n c r e a s e s  the i r  mi to t ic  act ivi ty;  in the pe r iphe ra l  blood the number  of 
r e t i cu locy te s ,  leukocytes ,  and p la te le ts  i n c r e a s e s  [2]. The prolonged changes in the hematopoie t ic  t i s sues  
obse rved  sugges t  that  DNA ac t s  on hematopoie t ic  s tem cel ls .  

The object  of this  invest igat ion was  to study the effect  of h igh -po lymer  homologous and heterologous  
DNA on e ry th ropo ie t in -  sens i t ive  ce l l s .  

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

An expe r imen ta l  model  of t rans fus ion  polycythemia ,  as suggested by Gurney et al.  [5] to study the 
k inet ics  of the s t em ce l l s ,  was used.  Po lycy themia  was induced as desc r ibed  p rev ious ly  [4]. One s e r i e s  of 
expe r imen t s  was c a r r i e d  out on r a t s  in which the polycythemic  s ta te  was mainta ined by additional injections 
of r e d  cel ls  eve ry  4th day until the 30th day. 

An in t raper i tonea l  injection of 5 mg  DNA was given to the exper imen ta l  an ima l s  3 days a f t e r  the final 
t r ans fus ion  of r ed  cel ls .  DNA prepa ra t ions  were  obtained by a modif ied method of Kay et al.  [6] f rom the 
spleens  of young r a t s  and f rom the ca l f  thymus.  The  mo lecu l a r  weight of the DNA prepa ra t ions  was be -  
tween 25.106 and 30.106 dalton, the RNA content was 2 �9 0.7%, and the pro te in  content  0.2 �9 0.01%. The 
an ima l s  r e ce ived  s tandard  sa l t  and sodium c i t ra te  solution (SSC). An injection of a solution of Fe 5s in a 
dose of 6.6 ~Ci /100 g body weight was given to the an ima l s  1, 3, 5, 7, 10, 15, and 20 days a f te r  the injection 
of DNA or  SSC. Th ree  days l a t e r  the quantity of Fe  59 in 1 m m  3 washed and hemolyzed  pe r iphe ra l  blood red  
ce l l s  was de te rmined .  The number  of e ry th ropo ie t in - sens i t i ve  (EPS) ce l l s  p resen t  on the day of injection 
of the isotope was e s t ima ted  f r o m  the content of Fe s9 in 1 m m  3 of r ed  cel ls .  

E ry th ropo ie t i n - r i ch  s e r u m  was obtained f rom anemic  r a t s .  Anemia  was induced by injection of 2% 
phenylhydrazine  solution. 

(P resen ted  by Academic ian  of the Academy of Medical  Sciences of the USSR P.  D. Gorizontov.)  
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Fig. 1 Fig. 2 

Fig. 1. Number  of Fe59-1abeled red  cel ls  in the pe r iphe ra l  blood of 
polycythemic  an ima l s  r ece iv ing  p repa ra t ions  of homologous (I) or  
he tero logous  DNA (II) and e ry th ropoe t in - r i ch  s e r u m  (IH) as pe rcen t -  
ages  of number  of labeled red  cel ls  of control  polycythemic  an imals .  
Combined data of 3 r epea t ed  expe r imen t s  a r e  shown; each point in 
the control  c o r r e s p o n d s  to 25 an imals ,  in the exper imen ta l  s e r i e s  to 
15 an ima l s .  Empty  c i r c l e s  indicate s ta t i s t i ca l ly  s ignif icant  d i f fe r -  
ences  (P < 0.05). Absc i s sa ,  days a f te r  injection of DNA or  s e rum;  
ordinate ,  incorpora t ion  of Fe 59 (in percen t  of control) .  

Fig. 2. Effect  of homologous DNA on number  of Fe~9-1abeled r ed  
ce l l s  in pe r iphe ra l  blood of r a t s  with p ro longedpo lycy themia .  C o m -  
bined data of 3 r epea ted  expe r imen t s  given; each point in the contro l  
and expe r imen ta l  s e r i e s  co r r e sponds  to 15 an imals .  Empty  c i r c l e s  
indicate s ta t i s t i ca l ly  significant  d i f ferences  (P < 0.05). Absc i s sa ,  
days a f t e r  injection of DNA; ordinate ,  incorpora t ion  of Fe ~9 (in p e r -  
cent of control) .  

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

In the polycythemic  an imals  r e d  cel l  produced by the hematopoie t ic  t i s sues  was s ignif icant ly inhibited 
on account  of the cessa t ion  of fo rmat ion  of endogenous e ry thropoie t in  [7]. A single injection of exogenous 
DNA into the polycythemic  r a t s  r e s t o r e d  red  cel l  product ion (Fig. 1), on account  of the effect  of the DNA 
prepa ra t ions  on dif ferent ia t ion of the EPS-ce l l s .  It mus t  be noted that  the r e s p o n s e  of the hematopoie t ic  
t i s sue  to the injection of homologous DNA was m o r e  m a r k e d  than to the injection of he tero logous  DNA. For  
example ,  a f t e r  inject ion ofhomologous  DNA the g r e a t e s t  effect  was seen  10 days la te r ,  when the number  of Fe  59- 
labeled r ed  ce l l s  was m o r e  than 30 t imes  higher  than in the control .  The m a x i m a l  r e s p o n s e  to the injection 
of he tero logous  DNA occu r r edon  the 3rd and 5th days,  when the number  Of labeled r e d  ce l l s  in the pe r iphe ra l  
blood of the expe r imen ta l  an ima l s  was 3 t imes  g r e a t e r  than in the control  polycyihemic  an imals .  

The effect  of exogenous DNA on the EPS-ce l l s  obse rved  in these  expe r imen t s  may  be due to the a s -  
s imi la t ion  of the b iopo lymer  by the hematopoie t ic  ce l l s .  The re  is evidence that  DNA is incorpora ted  into 
the chromat in  of bone m a r r o w  cel ls  [1]. The s m a l l e r  effect  f rom the injection of he tero logous  DNA was 
evidently due to its l e s s  m a r k e d  ut i l izat ion by the r e c i p i e n t ' s  ce l l s  than that  of homologous p r epa ra t i ons  [3]. 

Compar i son  of the r e s p o n s e  of the polycythemic  an imals  to a single injection of exogenous DNA and 
of e ry th ropo ie t i n - r i eh  s e r u m  shows that  the act ion of DNA on the EPS-ce l l s  was not confined to s t imula t ing  
the i r  differentiat ion.  The o b s e r v e d  d i f fe rences  in the c h a r a c t e r  of the r e s p o n s e  to injection of the s e r u m  
of anemic  r a t s  and of exogenous DNA (Fig. 1) sugges ts  that this b topo lymer  a lso  influences the p ro l i fe ra t ion  
of EPS-ce l l s .  This  hypothes is  was conf i rmed  by the m o r e  prolonged e ry thropoie t ic  r e s p o n s e  to DNA in the 
polycythemic  r a t s ,  in which r ed  cell  product ion was inhibited until the 30th d a y  (Fig. 2). 
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High-polymer DNA thus stimulates the differentiation and proliferation of EPS-cells and this is 
evidently one mechanism of the action of this biopolymer on hematopoiesis. 

1. 

2o 
3. 
4. 
5. 
6. 
7. 

L I T E R A T U R E  C I T E D  

R, E. Libinzon, K. N. Muksinova, and G. G. Rusinova, in: Proceedings of the 5th All-Union Scientific 
Conference on Regenerative and Compensatory Processes  in Radiation Injuries [in Russian], Lenin- 
grad (1969}, p. 57. 
S. A. Rogacheva, Tsitologiya, No. 7, 912 (1970}. 
G. G. Rusinova, E. G. Sharova, and R. E. Libinzon, Biokhimiya, No. 3, 464 (1969). 
V. M. Luzanov and K. N. Muksinova, Med. Radiol., No. 2, 52 (1971}. 
C. W. Gurney, L. G. Lajtha, and R. Oliver, Brit. J. Haemat., 8, 461 (1962). 
E. M. R. Kay, N. S. Simons, and A. Dounce, J. Am. Chem. Soc., 7_4, 1724 (1952}. 
W. Whitcomb and M. Moore, Ann. New York Acad. Sci., 149, 462 (1968L 

1190 


