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The r a t e  of migra t ion of bone mar row  hematopoiet ic  s tem cei ls  (HSC) was studied by two 
methods in exper iments  on 54 dogs. In the f i r s t  case  the dogs were  i r r ad ia t ed  subtotally with 
an absolutely lethal  dose of 550 R, with both knee joints sc reened .  When the sc reened  a reas  
were  inact ivated by i r rad ia t ion  in a dose of 2000 R 7 days a f te r  the f i r s t  i r radia t ion ,  the su r -  
vival r a t e  of the animats  was 12.5%, but in the case  of inactivation a f t e r  14 days, all the  dogs 
survived,  In the second case  both knee joints were  i r r ad i a t ed  ini t ial ly in a dose of 2000 R. 
Af te r  subsequent subtotal i r rad ia t ion  in a dose of 550 R~ with the  previous ly  i r r ad ia t ed  regions 
screened ,  all the  animals  died if the second i r rad ia t ion  was given af ter  7 days, whereas  20% 
of the animals  survived if  the t ime between i r rad ia t ions  was inc reased  to 31 days. It is con-  
cluded that migra t ion of HSC in dogs is much lower  in degree  than in mice .  
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Considerable  species  d i f ferences  in the  degree  of post radia t ion r e c o v e r y  of the bone m ar ro w  a re  as -  
sociated with different  r a t e s  of migra t ion  of undamaged hematopoiet ic  s tem cells,  which a r e  respons ib le  fo r  
r e p a i r  a f te r  i r rad ia t ion  in a high dose.  It has been shown that a f te r  local i r rad ia t ion  the inact ivated regions 
of bone ma r r ow  in mice  a re  repopulated quickly and completely,  in ra t s  slowly and not completely,  but in dogs 
hardly at all [4, 6]. However,  a f te r  subtotal i r rad ia t ion  with one knee joint screened,  colonization of s tem 
cel ls  f rom the pro tec ted  region of bone mar ro w  takes place  in dogs also, enabling some of the animals  to 
survive and hematopoies is  to be r e s t o r e d  in them in the injured regions  of  hematopoiet ic  t i s sue  [5]. The r a t e  
of migra t ion of hematopoiet ic  s tem cel ls  (HSC) is evidently not constant,  but depends significantly on the degree  
of injury to the hematopoiet ic  t i ssue,  the volume of t i s sue  damaged, and the quantity of res idual  bone mar row.  

Methods used to study the r a t e  of migra t ion of HSC include de terminat ion  of the durat ion of exiStence 
of a region of s c reened  bone m a r r o w  in the i r r ad ia t ed  animal sufficient to ensure  survival  [3] and invest igat ion 
of r e immigra t ion  of HSC, i .e . ,  the ability of  HSC migrat ing into a previous ly  damaged par t  of the bone mar row  
to r e m i g r a t e  f rom these  regions  af te r  subsequent subtotal i r rad ia t ion  [1]. In the p resen t  invest igat ion the r a t e  
of migra t ion of HSC was studied in dogs by both methods in o r d e r  to shed fu r the r  l ight on species  d i f ferences  
in the ra t es  of HSC migrat ion.  

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 54 dogs, males  and females  weighing 7-16 kg. F o r  total o r  subtotal 
i r rad ia t ion ,  the animals ,  anesthet ized with thiopental ,  were  placed in a revolving container  and i r r ad i a t ed  f rom 
t h r ee  RUM-17 appara tuses ,  o r ien ted  at  an angle of 120 ~ to each o ther .  The  radiat ion f ield was so fo rmed  that  
the coeff icient  of  nonuniformity was 1.15 -* 0.05 [2]. The tube voltage was 180 kV, cu r r en t  15 IliA, f i l t e r  0.5 mm 
Cu+ 1.0 mm A1, t a rge t - sk in  dis tance 75 cm,  dose r a t e  36 R/rain,  dose 550 R (absolutely lethal dose for  whole- 
body i r radia t ion) .  In the case  of subtotal i r rad ia t ion  the knee joints were  sc reened  by a lead sleeve (10 cm 
wide, 0.5 cm thick).  The dose beneath the sc reen  was l ess  than 3% of the total dose. Local  i r rad ia t ion  of the 
knee {field 15 • 10 cm) was c a r r i e d  out o n t h e  RUM-17 apparatus  (voltage 180 kV, cu r r en t  15 IliA, f i l t e r  
0.5 mm C u + l . 0  mm A1, t a rge t - sk in  dis tance 40 cm, dose r a t e  113 R/rain.  A dose of 2000 R was taken to be 
that  which inact ivates  bone mar row.  The survival  r a t e  of the dogs (period of observa t ion  45 days) was counted 
and the degree  of r e c o v e r y  of  hematopoies is  was es t imated  f rom the per iphera l  blood leukocyte  count. 
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TABLE 1. Survival  Ra te  of Dogs Depending on Conditions of  I r r ad ia t ion  

Scheme  of exper iment  Number  of dogs Survival  ra te ,  % 

Whole-body i r r ad ia t ion  (control group 1) 
Subtotal  i r r ad ia t ion  with both knees 

s c r eened  (control group 2) 
Subtotal i r r ad ia t ion  with both knees 

screened ,  followed by inactivat ion of 
p ro tec ted  reg ions  

Af te r  7 days 
After  14 days  

Inact ivat ion of region of both knees  fol -  
lowed by subtotal  i r r ad ia t ion  with p r e -  
viously i r r ad i a t ed  reg ions  s c r eened  

After  7 days 
Af te r  31 days 

13 8 

11 82 

8 
5 100 

0 
20 

7 
10 

12.5 

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

The  s cheme  of the  exper iments  and i ts  r e su l t s  a r e  desc r ibed  in Table  1. 

All the dogs of control  group 1 died f rom radia t ion  s ickness ,  which followed a s e v e r e  course ,  s im i l a r  to 
that  desc r ibed  prev ious ly  [5]. The mean  length of surv iva l  os the  an imals  was 12 days.  

The  pe r iphe ra l  blood leukocyte  count fell  a f t e r  the f i r s t  days to r each  only 0.6 • 103/ram 3 by the 12th 
day. In the dogs of control  group 2 a dist inct  p ro tec t ive  effect  of sc reening  was observed:  nine of the 11 ani -  
m a l s  survived,  the  cou r s e  of the i r  rad ia t ion  s ickness  was much mi lde r ,  and the i r  leukocyte count by the 12th 
day had fal len to 1.2 • 103/ram 3, a f t e r  which it  began to r i s e  and approached the no rma l  level  on the 45th day 
of observa t ion .  

In the  expe r imen t s  of s e r i e s  I, when the sc reened  reg ions  were  inac t iva ted  7 days a f te r  subtotal i r r a d i -  
ation, this per iod  was found to be  too shor t  for  surv iva l  of the ma jo r i t y  of an imals :  only one of the  eight dogs 
surv ived .  The  mean  length of surv iva l  of  the  an imals  which died was 13 days and the i r  pe r iphe ra l  blood p ic -  
t u r e  was the  s a m e  as  i n t h e  dogs of control  group 1: by the  12th day the  leukocyte  count had fal len to 0 .7x  
103/ram 3. In the  surviving animal  the  blood p ic tu re  was s i m i l a r  to that  in the  an imals  of control  group 2: on 
the 12th day the  leukocyte  count was 1.35 • 105/ram 3, but by the  45th day it  had r i s e n  to 5.1 • 103/ram 3, i .e . ,  i t  
was c lose  to no rma l .  With an I n c r e a s e  in the  per iod  of exis tence of  the  s c r eened  region of bone m a r r o w  in 
the  i r r ad i a t ed  dogs to 14 days,  the p ro tec t ive  effect  of screening became  c l ea r l y  manifes ted:  all f ive an imals  
surv ived .  T h e i r  pe r iphera l  blood leukocyte  count was the s a m e  as in the an imals  of  control  group 2. 

In the expe r imen t s  of s e r i e s  II, with subtotal  i r r ad ia t ion  and screening  of the two knees i r r ad i a t ed  p r e -  
viously,  the poss ib i l i ty  of  r e i m m i g r a t i o n  of HSC was studied. When i r rad ia t ion  followed 7 days a f t e r  inact i -  
vating local  i r rad ia t ion ,  p rac t i ca l ly  no r e i m m i g r a t i o n  was detected: all seven dogs died, the  cou r se  of the i r  
r ad ia t ion  s ickness  was severe ,  the mean duration of survival  was 11 days, i .e . ,  this  group was indist inguishable 
f r o m  control  group 1. However ,  when the  t i m e  in terva l  between local and subtotal  i r rad ia t ion  was increased ,  
a smal l  p ro tec t ive  effect  of screening  the prev ious ly  i r r ad i a t ed  knees was observed:  two of the 10 dogs s u r -  
vived.  Moreove r ,  t he i r  blood p ic ture  was s i m i l a r  to that  of  the an ima l s  of control  group 2: by the 12th day 
the leukocyte  count was 2.0 • 103 and 2.2 • 103/mm 3, i .e. ,  r e i m m i g r a t i o n  of HSC could be deemed to have 
o c c u r r e d  in these  an imals .  

In the expe r imen t s  of  s e r i e s  I the length of exis tence  of the s c r eened  region of bone m a r r o w  in the i r -  
r ad ia ted  dog sufficient to produce  migra t ion  of an adequate number  of HSC to ensure  surv iva l  was de termined.  
Whereas  in mice ,  the p r e s e n c e  of a s c r eened  reg ion  of bone m a r r o w  for  3-5 h is  sufficient for  surv iva l  [3], 
in dogs a s c r e e n e d  reg ion  of corresponding,  o r  even of l a r g e r  volume had to be p re sen t  in the body for  2 weeks 
in o r d e r  to ensure  max imal  surv iva l  of the an imals .  The  r e s u l t s  of the exper imen t s  of s e r i e s  II show that  the  
abi l i ty of HSC in dogs to r e i m m i g r a t e  is much l e s s  m a r k e d  than in mice .  To i n c r e a s e  the  level  of  surv iva l  to 
20% in m i c e  the  t i m e  between local  and subtotal  i r r ad ia t ion  need be as l i t t le  as 3 h, whereas  in dogs the min -  
i m u m  is  i month,  in good a g r e e m e n t  with data showing the low level  of  spontaneous repopulat ion of the bone 
m a r r o w  in dogs a f t e r  local  i r r ad ia t ion  [4], despi te  the  p r e s e n c e  of HSC in the  dogs '  pe r iphe ra l  blood [7]. It  
can thus be  concluded f r o m  the r e s u l t s  of  expe r imeu t s  to study migra t ion  of bone m a r r o w  HSC by two methods  
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that it is much less intensive than in mice; there  is thus a need to study ways and means of intensifying mi- 
gration of HSC by additional forms of stimulation or  by bone marrow autografts. 
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GROWTH-STIMULATING ACTION OF SOME NITROSO COMPOUNDS 

ON ORGAN CULTURES OF MOUSE AND RAT EMBRYONIC LIVER 

To S~ Kolesnichenko, N~ V. Popova, UDC 615.277.4.015.4:612.64'35 
and L. M. Shabad 

The transplacental and direct action of nitrosomethylurea on organ cultures of the l iver  from 
18-20-day CBA and C 57BL mouse embryos and of diethylnitrosamine on l iver  cultures f rom 
noninbred ra t  embryos was studied. The nitroso compounds accelerated adaptation of the 
explants, increased the viability of the cultures compared with normal, and led to hyperplastic 
proliferation of the small basophilic cells whose survival ra te  under both normal and experi-  
mental conditions was higher than that of ordinary embryonic hepatocytes. The growth-st im- 
ulating effect depended on the object (species, line of animals) and the factor to which it was 
exposed (carcinogen, mode of administration). 

KEY WORDS: nitroso compounds; transplacental carcinogenesis; organ cultures; embryonic 
l iver.  

Among the many carcinogens nitroso compounds (NC) are distinguished by their high biological activity 
and the broad spectrum of the tumors they induce, when these substances are administered in different ways, 
including by the transplacental route [ii, 14]. The possibility of endogenous synthesis of carcinogenic NC 
from nonearcinogenic precursors, the wide use of NC in various branches of the economy, and their spread 
in the external environment create conditions for human contact with them [3]. A high sensitivity of the embryo 
to chemical agents, and to NC in particular, makes the study of various aspects of their action on embryonic 
tissues with a view to detecting pathological changes one of the utmost urgency. 

Previous investigations showed that one possible way of studying chemical carcinogenesis, especially 
the transplacental kind, is simulation of this process by the organotypical culture of embryonic target tissues 
[4, Ii], By this means a systematic study could be made of the mechanisms of action of chemical carcinogens 
on embryonic tissues in animals and man. Species and interlinear differences in the sensitivity of embryonic 
lungs to the toxic and growth-stimulating action of some NC were discovered previously [5]. 

The object of this investigation was to compare organ cultures of mouse and rat embryonic liver under 
normal conditions and following transplacental and direct exposure to nitrosomethylurea (NMU) and diethyl- 

nitro samine (DENA). 
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