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After in t ramedul lary  injection of bone mar row cells into rabbi ts  with hypoplastic anemia due to ben- 
zene, the cells enter the blood s t ream and are  deposited in the hematopoietie t issue of the bones and in the 
l iver .  

The object of this investigation was to produce hypoplasia of the hematopoietic sys tem in animals and 
to study the fate of donors '  hematopoietic cells injected into them. 

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

Experiments  were ca r r i ed  out on 10 rabbits  weighing 3000-4000 g. Hypoplasia of the hematopoietic 
sys tem was produced by benzene, injected subcutaneously into the abdominal wall mixed with an equal vol-  
ume of peach oil in a dose of 0.5-1 ml pure benzene/kg body weight once or twice a week. Regular  counts 
were made of the leukocytes,  e ry throcytes ,  re t iculocytes ,  and platelets of the experimental  animals and the 
leukocyte formula  of the blood was determined. Healthy rabbi ts  weighing 2000-2800 g acted as control. 
Their  bone m a r r o w  was aspira ted intravitally and labeled with f l u o r o c h r o m e - a c r i d i n e  orange (see [1]) for 
the technique) and injected by the in t raosseous  route into the distal epiphysis of the left femur  of animals  
with hypoplasia of their  hematopoietic system. To determine the charac te r  of distribution Of the donors '  
cells in the recipient,  blood samples ,  were  taken from the aur icular  veinand bone mar row samples  f rom 
the distal epiphysis of the r ight tibia every 1, 2, 3, 5, and 10 min after  injection. The animals were sae r i -  
riced after  1 h and impress ions  of their  lungs, l iver ,  spleen, and bone m a r r o w  at the site of injection were 
studied. These  specimens were examined in the luminescence microscope .  

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

Hypoplastic anemia was produced in only 2 animals,  for the other 8 died at var ious t imes (from 0.2 
to 3 months). The observat ions on the rabbits  in which hypoplasia of the hematopoietic sys tem was s u c c e s s -  
fully produced continued for 5.5 months (rabbit no. 1) and 1 yea r  (rabbit no. 7). The f i rs t  rabbit  rece ived  
34 subcutaneous injections of benzene (55.5 ml) during this period, and the second received 62 injections 
(170.3 ml). The external manifestat ions of benzene poisoning were  increasing le thargy of the animals,  loss 
of appetite and weight, a blood-stained discharge from the eyes, nose, and mouth, and areas  of necros i s  of 
the skin. 

The hematologic picture of chronic benzene poisoning was as follows: to begin with leukopenia devel- 
oped, af ter  5-9 injections of benzene. In some cases  (rabbits Nos. 4, 9, 5, 10), against the background of 
p rogress ive  leukopenia, somet imes  t ransient  r i s e s  in the number of leukocytes to normal  values followed 
by a fall to 1000-500-150/mm 3 were  observed in the terminal  or pre terminal  period. In the two rabbits  in 
which hypoplastic anemia was produced, a marked neutropenia, both relat ive and absolute, was observed.  
Morphological changes in the leukocytes consisted of the appearance of signs of degeneration (some neutro-  
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TABLE 1 

Blood cel ls  Rabbit  No. 1 Rabbit  No. 7 

Hemoglobin 
E r y t h r o c y t e s / m m  3 
L e u k o e y t e s / m m  3 
Stab ce l l s  
Po lymorphs  
Lymphocytes  
Monocytes  
Basoph! ls  
P l a t e l e t s / m m  3 

Ret iculocytes  
In 1 m m  3 bone m a r r o w  

mye l oka ryocy t e s  
m e g a k a r y o c y t e s  

6.2 g~ 
2,600,000 

1,70.0 

15% 
82% 

3% 

6 g% 
2,590,000 

55O 
1% 
7% 

82% 
5% 
5% 

18,000 

2.5% 

26,000 
3 

Single cei ls  in 
spec imen  

4% 

10,000 
None found 
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Dynamics  of numbers  of blood ce l l s  and hemoglobin 
concentrat ion in rabbi t  No. 1. 

phils took up the s tain poorly; vacuolat ion of the nucleus and cy toplasm,  hypersegmenta t ion  and pycnosis  of 
nuclei of the neutrophils ,  and the appea rance  of toxic granules  in the cy toplasm were  observed) .  

Thrombocytopenia  developed m o s t  commonly  a f te r  5-9 injections of benzene and was p r o g r e s s i v e  in 
cha rac t e r ,  although s o m e t i m e s  t rans ien t  r i s e s  in the number  of pla te le ts  to subnormal  values  took place. 
A sharp  dec r ea se  in the number  of pla te le ts  usual ly occu r r ed  in the t e rmina l  per iod and was accompanied  
by hemor rhag ic  mani fes ta t ions .  

Changes affecting e ry th ropo ies i s  developed las t  of all. In the 8 rabb i t s  which died ei ther  anemia  was 
absent  or  there  was only a smal l  d e c r e a s e  in the number  of e ry th rocy te s  for  the hemoglobin concentrat ion.  
As the anemia  developed, the re t i cu locy tos i s  obse rved  init ial ly was r ep laced  by a dec r ea se  in the number  of 
re t i cu locy tes ,  s o m e t i m e s  with t r ans ien t  r i s e s  (to 71~c in rabb i t  No. 7) in the p r e t e r m i n a l  per iods .  A tendency 
toward anemia  usual ly  appeared  a f te r  20 injections of benzene.  The hemoglobin concentra t ion  and e r y t h r o -  
cyte count fell  in s e v e r e  cases  of poisoning to 6 g~c and 2,590,000 respec t ive ly .  The hematologic  pic ture  at 
the end of the exper imen t  in the 2 rabb i t s  in which hypoplastic anemia  was produced is seen in Table  1. 

These  r e su l t s  c lea r ly  show that  the pancytopenia in the c i rcula t ing blood was accompanied  by a sharp  
d e c r e a s e  in the number  of mye loka ryocy t e s  and megaka ryocy t e s  in the bone m a r r o w .  The dynamics  of 
changes in the hematologic  indices of rabbi t  No. 1 a r e  shown in Fig. 1. 
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Fig. 2. Fig. 3. 

Fig. 2. Fluorescent bone marrow cells in the circulating blood of rabbit with hypo- 
plastic anemia 1-2 rain after intraosseous injection. 

Fig. 3. Fluorescent donor's bone marrow cells in medulla of right tibia of a rabbit 
with hypoplastic anemia 5-10 rain after intraosseous injection into left femur. 

It m u s t  be s t r e s sed ,  when summing up these resu l t s ,  that hypoplas ia  of the hematopoie t ic  s y s t e m  in 
rabb i t s  can be produced only by the prolonged,  repea ted ,  and sp read  out (once or twice a week) subcutaneous 
injection of r e l a t ive ly  smal l  doses  of benzene (0.5-1 m l / k g  body weight) into la rge ,  adult an imals .  The f r e -  
quent injection of benzene ( three  t imes  a week) into rabb i t s  causes  the rapid  development  of leukopenia with 
the appea rance  of foei of nec ros i s  and death of the animals .  The t r ans i en t  r i s e s  in the number  of leukocytes  
pla te le ts  and re t i eu locy tes  in the p r e t e r m i n a l  per iods  s o m e t i m e s  obse rved  were  evidently due to mob i l i za -  
tion of all  the compensa to ry  powers  of the animal.  

Examinat ion of f i lms  in the luminescence  m i c r o s c o p e  r evea led  the following picture:  hematopoie t ic  
cel ls  appeared  in the blood s t r e a m  1-2 min  af ter  in t raosseous  injection (Fig. 2). In subsequent  t e s t s  the 
number  of f luorescen t  ce l l s  in the c i rcula t ing  blood fell,  and by 10 rain they had d i sappeared  comple te ly .  
The opposi te  p ic ture  was obse rved  in spec imens  obtained f rom the bone m a r r o w .  In this ca se  so l i t a ry  
f luorescen t  cel ls  were  detected 1-2 min  a f te r  injection of donor ' s  bone mar row .  The number  of f luorescen t  
cel ls  r eached  a m a x i m u m  5-10 min  a f te r  injection (Fig. 3). Most  hematopoie t ic  cel ls  injected by the in t r a -  
osseous  route  r ema ined  at  the s i te  of injection. No incorpora t ion  of f l uo roch rome- l abe l ed  ce l l s  into the 
fat ty  bone m a r r o w  was observed .  No f luorescen t  ce l l s  we re  found in i m p r e s s i o n s  of the in terna l  o rgans  
(spleen,  lungs) taken f rom an imals  with hypoplast ic  anemia  and sac r i f i ced  50-60 rain a f te r  inject ion of 
labeled bone m a r r o w .  Only in the spec imen  f rom the l iver  were  a few f luorescen t  cel ls  found. This  l as t  
fact  is evidently explained by par t ia l  deposit ion of d o n o r ' s  hematopoiet ic  cel ls  in the l ive r  of a rabb i t  with 
exper imen ta l  benzene hypoplast ic  anemia ,  their  phagoeytosis  by Kupffer cel ls ,  and by inc reased  pe rmeab i l i t y  
of the b lood-pa renehyma  b a r r i e r  through toxic damage  to the l iver  [2]. 

After  in t r aosseous  injection of the hematopoie t ic  cel ls  of a donor,  mos t  of them r e m a i n  at the s i te  of 
injection, but some  a r e  deposited in the epiphyses  of other  b o n e s - i n  a r e a s  where  hematopo ies i s  s t i l l  con-  
t inues.  A few f luorescen t  cel ls  a r e  re ta ined  in the l iver .  

1. 
2. 
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