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The effect  of v inblas t in  (0.15-2 mg/kg ,  intraperi toneally} on hematopoies i s  and development  
of colonies of f ib rob las t s  in monolayer  cul tures  of the guinea pig bone m a r r o w  was  studied. 
Af te r  injection of v inblas t in  the total  number  of nucleated cel ls  in the f emur  was  reduced 
while the concentra t ion of co lony-forming cel ls  increased .  Cor re la t ion  probably  ex i s t s  b e -  
tween the p r e c u r s o r  cel ls  of f ib roblas t s  in monolayer  cul tures  of hematopoie t ic  t i s sue  and 
hematopoie t ic  s t em cells .  

The study of the nature  of the cel ls  fo rming  d i sc re t e  colonies of f ib rob las t - l ike  cel ls  in monolayer  
cul tures  of hematopoie t ic  t i s sue  and the elucidation of the re la t ionship of these cel ls  to the hematopoie t ic  
s t em cel ls  a r e  p r o b l e m s  requir ing urgent  solution. A p romis ing  line of r e s e a r c h  in this r e spec t  is the in-  
vest igat ion of the r e sponse  of  co lony- forming  ce l l s  to the action of e x t r e m e  st imuli  with a marked  effect  on 
hematopoies is .  The w r i t e r s  showed prev ious ly  that injection of v inblas t in  is  followed by an inc rease  in the 
yield of endogenous colonies in i r r ad ia t ed  mice [1]. 

In the p r e se n t  invest igat ion the effect of v inblas t in  was  studied on the co lony-forming  cel ls  of the 
guinea pig bone m a r r o w  in vi t ro .  

EXPERIMENTAL METHOD 

Experiments were carried out on guinea pigs of both sexes weighing 260-280 g. The colony-forming 
ability of the bone marrow in monolayer cultures [4] and the indices of hematopoiesis were studied during 
the first 4 days after intraperitoneal injection of vinblastin in doses of 0.15, 0.5, and 2 mg/kg. Cells for 
explantation were obtained from the central zone of the femoral marrow. A suspension of cells from three 
to five animals in mediumNo. 199 was added to 250-mi flasks for cultivation. The culture medium con- 
sisted of 80% medium No. 199 and 20% bovine serum with the addition of 50 units penicillin and streptomycin 
per ml. The cultures were fixed with absolute alcohol on the 10th-llth day and stained with freshly made 
hematoxylin. The colonies in the flasks were counted under a type MBS-I binocular loupe. Indices of the 
blood and bone marrow were investigated in all experimental animals. Altogether 75 guinea pigs were used 
in the experiments and 120 cultures were set up. 

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

Injection of vinblas t in  had a marked  action on the hematopoie t ic  indices of the animals .  The number  
of bone m a r r o w  cel ls  fell a f te r  all doses  of the p repara t ion ,  and the dec rea se  was  most  ma rked  a f te r  in jec-  
t ion of vinblast in  in a dose of 2 mg /kg  (Fig. 1). With this  dose some an imals  died during the f i r s t  4 days  
a f t e r  injection of the p repara t ion .  Af ter  a dose of 0.5 m g / k g  the number  of mye loka ryocy te s  also fel l  s igni-  
ficantly,  although by a l e s s e r  degree .  In a dose of 0.15 mg/kg  the total  number  of mye loka ryocy tes  fell by 
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Fig. 1. Number  of mye loka ryocy te s  in bone m a r r o w  of guinea pigs  a f te r  in- 
ject ion of v inblas t in  in doses  of 0.15 (1), 0.5 (2), and 2 (3) mg/kg.  Absc i ssa ,  
t ime  (inh) af ter  injection of vinblast in;  ordinate,  numbe r  of mye loka ryocy te s  
(in pe rcen t  of initial  value). 

Fig. 2. Number  of leukocytes  in blood of guinea pigs a f t e r  injection of v in -  
b las t in  in doses  of 0.15 (1) and 2 (2) mg/kg .  Absc i s sa ,  t ime  (in hours} a f t e r  
inj ection of vinblast in;  ordinate,  leukocyte count (in pe rcen t  of initial  leveD. 
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Fig. 3. Number of colony-forming 

cells in bone marrow of guinea pigs 

af te r  injection of vinblast in  in doses  
of 0.15 (1), 0.5 (2), and 2 (3) mg/kg .  
Absc i s sa ,  t ime  (in hours);  ord ina te ,  
number  of colony--forming cel ls  (in 
percen t  of initial  level).  

20% during the 1st day, but t he rea f t e r  showed no fu r the r  dec rease .  
A dec rea se  in the number  of lymphocytes  and of i m m a t u r e  cel ls  
of  the granulocyt ic  and e ry th ro id  s e r i e s  was  obse rved  in the my e lo -  
g r a m  of the an imals  s ta r t ing  f r o m  the 3rd  hour  a f t e r  injection of 
vinblastin.  Throughout the per iod  of observa t ion  the e ry th rocy te  
count and hemoglobin concentrat ion in the pe r iphe ra l  blood r e -  
mained substant ia l ly  unchanged, although the leukocyte count 
v a r i e d  significantly (Fig. 2). The ef fec t iveness  of colony f o r m a -  
tion in the bone m a r r o w  of the intact  guinea pigs  va r i ed  f rom 
15 to 20 colonies pe r  106 explanted cells.  Af ter  inject ion of v in -  
b las t in  the initial  t r ans ien t  d e c r e a s e  in the number  of colony- 
forming  cel ls  in the bone m a r r o w  was  followed by r ecove ry  and 
by an i nc r ea se  in the i r  number  (Fig. 3). The higher the dose of 
vinblast in,  the m o r e  marked  the inc rease  in the re la t ive  number  
of these cel ls  in the bone mar row.  Despite the fact  that the in-  
c r e a s e  in the number  of co lony- forming  cel ls  in the bone mar ro w  
was  obse rved  against  the background of a dec r ea se  in the total 
n u m b e r  of cel ls ,  there  was  also some i nc r ea se  in the absolute 
number  of co lony- forming  cel ls  calculated for  the bone m a r r o w  
of the whole bone. 

It appeared  useful  to compare  these  r e su l t s  with those for  hematopoie t ic  p r e c u r s o r  cel ls  obtained by 
other  methods.  The harmful  action of v inblas t in  on hematopoies i s  is  cons idered  to be connected with the 
a r r e s t  of division at the me taphase  s tage with subsequent lys i s  of the cel ls  [6]. In mice  which r ece ived  an 
injection of vinblas t in  2 h before  i r radia t ion ,  an inc rease  was  obse rved  in the yield of endogenous colonies 
and be t t e r  r e s to ra t ion  of the n u m b e r  of bone m a r r o w  cel ls  and the other  indices  of hematopo ies i s  w e r e  ob- 
s e rved  [5]. The p r e s en t  expe r imen t  showed that  the i nc rea se  in number  of endogenous colonies in the mice  
i r r ad i a t ed  1-4 days a f t e r  inject ion of vinblast in  was  accompanied  by an i nc rea se  in the rad iosens i t iv i ty  of 
the co lony- forming  cel ls  [1]. The dynamics  of the co lony- forming  ce l l s  in monolayer  cu l tures  of the 
guinea pig bone m a r r o w  a f te r  inject ion of v inblas t in  we re  ve ry  s i m i l a r  on the whole to the changes in the 
number  of  cel ls  respons ib le  for  the fo rmat ion  of hematopoie t ic  colonies in the spleen of the i r r ad ia t ed  mice:  
a f te r  a t r ans ien t  dec r ea s e  in the number  of cel ls  of this f rac t ion  las t ing a few hours ,  r e c o v e r y  took place  
and the i r  number  in the bone m a r r o w  increased .  The dynamics  of the change in the number  of colony-  
fo rming  cel ls  and in the total  number  of bone m a r r o w  cel ls  as a whole was  complete ly  different.  

The r e su l t s  for  the action of vinblas t in  on the co lony- forming  ability of bone m a r r o w  cel ls  in mono-  
l a y e r  cul tures ,  combined with reac t ions  of these  ce l l s  to blood loss ,  an t i th rombocyt ic  s e rum,  and ex te rna l  
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radiat ion studied p rev ious ly  [2, 3], suggest that cel ls  forming d i sc re te  colonies of f ib rob las t - l ike  cel ls  in 
monolayer  cul tures  of hematopoie t ic  t i s sue  belong to the population of ear ly  p r e c u r s o r s  of hematopoie t ic  
cel ls ;  as a resul t  of a study of the i r  dynamics  it is poss ib le  to judge to some extent the s tate  of the deep 
r e s e r v e s  of hematopoies is ,  a ve ry  impor tan t  f ac to r  in connection with the poss ib le  use  of the monolayer  
cul ture  method in va r ious  d i s ea se s  or  in the course  of t r ea tmen t  accompanied  by damage  to the h e m a t o -  
poie t ie  sys t em.  

1. 

2. 

3. 

4. 

5. 
6. 

LITERATURE CITED 

G. D. Baisogolov, A. G. Konoplyannikov, A. M. Poverennyi, et al., in: Problems in Radiobiology and 
the Biological Action of Cytostatic Preparations [in Russian], Tomsk (1969), p. 74. 
A. G. Konoplyannikov, S. F. Rudakova, I. A. Rudakov, et al., in: Proceedings of an All-Union Sympo- 
sium on P r o b l e m s  of the Conservat ion,  Cultivation, and Typing of Bone Marrow [in Russian] ,  Moscow 
(1971), p. ii0. 
I. A. Rudakov, S. F. Rudakova, R. L. Maslennikova, et al., in: Proceedings of an All-Union Sym- 
posium on Problems of the Conservation, Cultivation, and Typing of Bone Marrow [in Russian], Mos- 
cow (1971), p. 113. 
A. Ya. Fridenshtein, E. A. Luriya, R. K. Chailakhyan, et al., Vestn. Akad. Med. Nauk SSSR, No. 7, 86 
(1970). 
W. Smith and S. Wilson, J. Nat. Cancer Inst., 3__99, 1055 (1967). 
F. A. Valeriote and W. R. Bruce, J. Nat. Cancer Inst., 3__99, 393 (1967). 

1094 


