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The number of p r e c u r s o r  cells  forming colonies when transplanted into the spleen of 
recipient  mice i r radia ted  in a dose of 850 R was increased  in the bone mar row of intact 
CBA mice i r radia ted  in a dose of 150 R, after receiving an injection of p lasma with 
increased  thrombocytopoietic activity.  These resul ts  indicate that the sensit ivity of 
the he matopoie tic organs to thrombocytopoietic stimulation is p re se rved  in the i r r ad ia -  
ted animal. 

It is now accepted, in principle,  that it is possible to stimulate megakaryocytopoiesis  and thrombo- 
cytopoiesis  considerably and to increase  the number of platelets circulating in the blood s t ream in i r r ad -  
iated animals [1-39 5]. It is therefore par t icu lar ly  important  to study the state of hematopoietic p r e c u r s o r  
cells in the i r radia ted  organism and their ability to differentiate into the megakaryocyte ser ies .  

The object of the present  investigation was to study the 
B effect of stimulation of thrombocytopoiesis  on the ability of the 

bone mar row of healthy and i r radia ted mice to form exogenous 
hematopoietic (megakaryocytic) colonies in the spleen. 
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Fig. 1o Scheme of the study of the ef-  
fect  of i rradiat ion and thrombocyto-  
poietic p lasma on the composition of 
exogenous hematopoietic colonies in 
i r radia ted  recipient  mice. A) "intact" 
plasma; B) anti thrombocytic serum; 
C) "thrombocytopoiet ic" plasma; 
Numbers denote doses of i rradiat ion 
(in R). 

EXPERIMENTAL METHOD 

CBA mice aged 3 months were used. The scheme of the 
experiments is shown in Fig. i~ The bone marrow donors were 
unirradiated mice and mice irradiated in a dose of 150 R. From 
2 to 3 hours after irradiation the donors received a single injec- 
tion of "intact" or"thrombocytopoietic" guinea pig plasma in a 
dose of 0.3 ml. The plasma was obtained from the blood of guinea 
pigs after receiving a preliminary injection of antithrombocytic 
serum obtained by a modified method [4]. The thromboeytopoietic 

activity of the plasma was judged from its ability to induce throm- 
bocytosis in intact recipient mice on the 3rd-5th day after receiv- 
ing an intraperitoneal injection of the test plasma. The donors 
were decapitated 24 h after receiving the injection of plasma and 
their tibial bone marrow was extracted, mixed in medium 199, and 
suspended by passing it through needles of decreasing diameter. 
The suspension of bone marrow cells was injected intravenously 
into recipient mice which had been irradiated 24 h previously in 
a dose of 850 R. Cells from unirradiated bone marrow were 

Institute of Medical Radiology, Academy of Medical Sciences of the USSR, Obninsk. (Presented by 
Academician of the Academy of Medical Sciences of the USSR P. D. Gorizontov.) Transla ted  f rom Byul- 
leten'  ]~ksperimental 'noi Biologii i Meditsiny, Vol. 73, No. 39 pp. 95 -98 ,  March, 1972. Original ar t icle  
submitted June 15, 1971. 

�9 1972 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

328 



T A B L E  1. C o m p o s i t i o n  of Exogenous  H e m a t o p o i e t i c  Co lon ie s  (in %) 
in R e c i p i e n t  Mice  A f t e r  S t imu la t i on  of T h r o m b o c y t o p o i e s i s  in H e a l -  
thy and I r r a d i a t e d  Donor  Mice  (M + m) 

Index 

No. of animals in group 

No. of cells injected 

Mean number of colonies 
per section through 
spleen 

Comp. of  c o l o n i e s  (in%): 
erythroid 
granuloeytie 

megakaryt ocytic 

u n d i f f e r e n t i a t e d  
mixed 

Injection 
plasma 

14 

4 x 10 ~ 

of intact 

irradiation 

Injection of thrombo- 
cytopoietic plasma 

23 

4 x 104 

7,0_+ 0,7 

48,0_+ 5,9 
18,4• 3,5 

7,1• 

16,3• 
10,2• 3,5 

16 

8 x 10 4 

3,0---0,3 

58,4• 11,8 
12,5• 

4,2• 

18,7• 
6,2• 

8,3• 

47,4• 3,6 
7,8• 1,2 

21,3_-4-3,0 

16,1• 
7,3+2,4 

irradiation 

18 

8 x 104 

3,3--.0,6 

60,3• 11,8 
3,5• 

20,7• 4,0 

13,8_+4,0 
1,7_2,0 

Injection of 
physiologi- 
cal saline 

10 

4 x 104 

6,5• 1,2 

53,8----. 9,4 
15,8__.4,7 

6,0• ~,6 

21,6• 
3,1• 1,6 

i n j e c t e d  in a dose  of  4 • 104, and  c e i l s  f r o m  i r r a d i a t e d  bone m a r r o w  in a dose  of 8 • 104. The m a r r o w  was 
i r r a d i a t e d  with Co s~ v - r a y s  (dose  r a t e  50 R / s e e ) .  In each  g roup  bone m a r r o w  f r o m  5 dono r s  a n i m a l s  was 
p o o l e d .  The r e c i p i e n t  m ice  r e c e i v e d  an aqueous  so lu t ion  of a n t i b i o t i c s  (po lymyxin  and n e o m y c i n ,  1000 /m[  
of each)  to d r i n k  fo r  7 days  a f t e r  i r r a d i a t i o n .  The r e c i p i e n t  m ice  w e r e  d e c a p i t a t e d  on the 9th day  a f t e r  
i r r a d i a t i o n  and the s p l e e n  was e x t r a c t e d ,  f i xed  in C a r n o y ' s  f lu id ,  and  e m b e d d e d  i n p a r a f f i n  wax.  T h r e e  
long i tud ina l  s e c t i o n s  8# in  t h i c k n e s s  we re  cu t  f r o m  e a c h  s p l e e n ,  a t  d i f f e r e n t  l e v e l s  so  tha t  the s a m e  co lony  
d id  not  o c c u r  twice  in a s e c t i o n .  The s e c t i o n s  w e r e  s t a i n e d  with h e m a t o x y l i n - e o s i n  and h e m a t o p o i e t i e  
c o l o n i e s  w e r e  i d e n t i f i e d  [8]. 

EXPERIMENTAL RESULTS 

Histological examination of the spleens of the recipient mice revealed 5 types of hematopoietic 
colonies. Erythroid colonies (Fig. 2a), consisting of erythroblasts and pronormoblasts, were the largest 
and they accounted for about half the total number of all colonies. Granulocytic colonies (Fig. 2b) consisted 
mainly of cells of the myeloeyte type, although more mature cells could also be seen in them. Megakaryo- 
eyrie colonies (Fig. 2c) usually contained up to 10-15 cells of the megakaryocyte and promegakaryocyte 
type. Undifferentiated colonies contained young (blast) cells with a large nucleus and small quantity of 
cytoplasm. Mixed colonies consisted of cells of 2 or, rarely, 3 types (Fig. 2d). 

The experimental results are summarized in Table i. 

Injection of plasma of intact guinea pigs into the mice donating the bone marrow had no significant 
effect on the composition of the exogenous colonies. Just as in the control group (injection of physiological 
saline), about half of the colonies were erythroid, 16-21% were undifferentiated, and 15-18% of the total 
ntlmber of colonies were granuloeytic. The number of megakaryocytic colonies was small, not more than 
6-7%. Irradiation of the donor mice in a dose of 150 R led to a substantial decrease in the total number of 
colonies, but did not cause any marked changes in their cell composition. For instance, the number of 
granulocytic, megakaryocytic, and mixed colonies was reduced while the number of erythroid colonies was 
increased. 

Injection of thrombocytopoietic plasma into unirradiated donor mice was followed by a slight increase 
in the total number of colonies and by considerable changes in their cell composition. For instance, the 
number of megakaryoeytic colonies was trebled, while the number of granulocytic colonies was reduced by 
60%. The number of mixed colonies was slightly reduced. Injection of thrombocytopoietic plasma into 
irradiated donor mice had a similar effect on the composition of the exogenous colonies. Compared with 
the group of donor mice irradiated and subsequently receiving an injection of intact plasma, after injection 
of thrombocytopoietic plasma the number of megakaryocytic colonies was increased by 5 times, while the 
number of granulocytic, mixed, and undifferentiated colonies were reduced by 3.6, 3.6, and 1.3 times 
re spe ctive ly. 
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Fig. 2. Exogenous hematopoiet ie  colonies differing in their  cell  
composit ion:  a5 erythroid;  b5 granulocytic;  c) megakaryocyt ic ;  d) 
mixed,  200 • 

Thrombocytopoiet ic  p l a s m a  thus affected the bone m a r r o w  both of intact  and of i r r ad ia t ed  an imals ,  
s t imulat ing an inc rease  in the number  of ce l l s  forming megakaryocyt ic  colonies in the spleen of the r e c i -  
pient mice .  These r e su l t s  suggest  that p r e c u r s o r  cel ls  of megaka ryoey tes  r ema in  sensi t ive  a f te r  i r r a d i a -  
tion to the s t imulus inducing their  differentiat ion into the megakaryocyt ic  s e r i e s ,  l~esults obtained with 
mice i r r ad ia ted  in doses  of 200-400 R, which rece ived  an injection of ant i thromboeyt ic  s e r u m  immedia te ly  
before  or  a f te r  i r rad ia t ion  [3, 6], are  in teres t ing f rom this point of view~ In these an imals ,  despite the 
sharp  dec rease  in the number  of c i rcula t ing pla te le ts  during the f i r s t  24 h af ter  injection of the an t i th rom-  
bocytic  s e rum,  the pla te le t  level  subsequently was r e s t o r e d  f a s t e r  than in an imals  i r r ad ia ted  only. Although 
the worke r s  ci ted did not study megakaryocy topoies i s  in these an imals ,  i t  can be a s sumed  that r e s to ra t ion  
of the pla te le t  level  was " t rue"  in c h a r a c t e r  and was due to s t imulat ion of thromboeytopoies iso  Injection of 
normal  or  thromboeytopoiet ie  human s e r u m  into i r r ad ia ted  mice a lso  had a favorable  effect  on r e s to ra t ion  
of the p la te le t  level [5, 7]. It can accordingly  be concluded that hematopoiet ic  p r e c u r s o r  cel ls  surviving 
a f te r  i r radia t ion  r ema in  sensi t ive to the s t imulus inducing their  differentiat ion into the megakaryocyt ic  
s e r i e s .  
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