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Changes in the p a r a m e t e r s  of u l t r av io le t  f l uo rescence  of bone m a r r o w  ce l l s  were  s tudied 4 and 24 h, 
30 days ,  and 3 months a f t e r  local  i r r ad i a t i o n .  Two components  influencing changes in u l t r av io le t  f l u o r e s -  
cence of the m a r r o w  ce l l s  were  d i scove red .  
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Fig .  1. In tens i ty  of UVF of 
r a t  bone m a r r o w  ce l l s  a f te r  
whole-body i r r a d i a t i o n  in a 
dose  of 500 t ad .  A b s c i s s a ,  
t ime  a f te r  i r r a d i a t i o n  ( loga-  
r i t hmic  sca le ) ;  o rd ina te ,  in-  
t ens i ty  of f luo rescence  (in r e -  
la t ive  units).  Shaded ho r i zon -  
ta l  bands r e p r e s e n t  cont ro l  
with confidence l imi t s  of v a r i a -  
t ions;  continuous l ine gives r e -  
sul ts  for  i r r a d i a t e d  l imb,  b roken  
l ine for  s c r e e n e d  l imb;  v e r t i -  
ca l  l ines a r e  confidence i n t e r -  
va l s .  A) Po lymorphs ;  B) m e t a -  
mye loey tes ;  C) mye locy te s .  

Our prev ious  inves t iga t ions  showed that  blood and bone m a r r o w  
ce l l s  of an ima l s  [6] and man [4] n o r m a l l y  p o s s e s s  a highly constant  in-  
t ens i ty  of u l t r av io le t  f l uo rescence  (UVF). Af te r  whole-body i r r a d i a -  
t ion of an imals  in suble tha l  doses  the UVF of these  ce l l s  was c l e a r l y  
and cons i s t en t ly  i n c r e a s e d  during the f i r s t  few hours  and r e m a i n e d  at  
this  l eve l  until  death [5]. 

In the p r e s e n t  inves t iga t ion  we s tudied changes in the UVF p a r a m -  
e t e r s  of bone m a r r o w  ce l l s  takIng p lace  a f t e r  loca l  and whole-body i r -  
r ad ia t ion .  

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

Three  s e r i e s  of expe r imen t s  we re  c a r r i e d  out: an imals  r e c e i v e d  
a s ingle  exposure  to whole-body i r r a d i a t i on ,  an ima l s  r e c e i v e d  whole-  
body i r r a d i a t i o n  but one hind l imb (including the femur)  was s c reened ,  
and only one hind l imb was i r r a d i a t e d ,  the r e m a i n d e r  of the a n i m a l ' s  
body being s c r e e n e d .  

Exper imen t s  we re  c a r r i e d  out on 130 noninbred albino r a t s ,  i r -  
r ad i a t ed  on a type RUM-3 appara tus  (190 kV, 20 mA, f i l t e r  0.5 mm 
Cu + 1 m m  A1, d i s tance  40 cm,  dose r a t e  56-62 R / m i n ) .  The dose in 
a l l  va r i an t s  of the expe r imen t  was 500 rad .  Animals  of the same  age 
as the expe r imen ta l  r a t s  s e r v e d  as con t ro l s .  The in tens i ty  of UVF of 
l iving bone m a r r o w  ce l l s  (mye locy tes ,  m e t a m ye l oc y t e s ,  s tab ce l l s ,  
polymorphs)  was m e a s u r e d  by a photomet r ic  method on a spec i a l  u l t r a -  
v io le t  f luo rescence  m i c r o s c o p e  [2, 3]. The an imals  were  inves t iga ted  
in the acute s tage  a f t e r  i r r a d i a t i o n  (af te r  4 and 24 h and 30 days) and 
in the la te  s tage  (af te r  3 months).  At each t ime 6-8 an imals  were  
s tudied in each va r i an t .  P a r a l l e l  inves t iga t ions  were  made of bone 
m a r r o w  ce l l s  in each an imal  f rom the i r r a d i a t e d  and s c r e e n e d  l imbs ,  
and the r e s u l t s  were  c o m p a r e d  with each o ther  and with the cont ro l .  

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

In the expe r imen t s  of s e r i e s  I, with whole-body i r r a d i a t i o n  (Fig.  

1) a f t e r  4 h a s igni f icant  i n c r e a s e  in the in tens i ty  of f luorescence  of m a r r o w  

L a b o r a t o r y  of Radia t ion  Genet ics  and Late Radia t ion  Pathology,  Cen t ra l  Roentgeno-Radio log ica l  R e -  
s e a r c h  Inst i tute ,  Min i s t ry  of Health of the USSR, Leningrad  (P resen ted  by Act ive  Member  of the Academy 
of Medica l  Sc iences  of the USSR D. A. Biryukov).  T r a n s l a t e d  f rom Byul le ten '  ~ k s p e r i m e n t a l ' n o i  Biologi i  
i Medi ts iny ,  Vol. 66, No. 11, pp. 52-55, November ,  1968. Or ig ina l  a r t i c l e  submi t ted  July  28, 1966. 
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Fig .  2, In tens i ty  of UVF of 
r a t  bone m a r r o w  ce i l s  a f t e r  
whole-body i r r a d i a t i o n  (500 
rad) of an imals  with one 
l imb sc r eened .  Legend as 
in Fig .  1. 
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Fig.  3. In tens i ty  of UVF of 
r a t  bone m a r r o w  ce i l s  a f te r  
i r r a d i a t i o n  of one l imb in a 
dose  of 500 r ad .  Legend as  
in Fig.  1. 

c e l l s  of the myelo id  s e r i e s  was obse rved  compared  with the c o r r e s p o n d -  
ing ce l l s  of un i r r ad i a t ed  an ima l s .  An i n c r e a s e d  in tens i ty  of UVF was 
a lso  found at a l l  subsequent  pe r iod  of the inves t igat ion.  Our previous  
r e su l t s  indicat ing p e r s i s t e n c e  of the ce l l  changes for  a long per iod  a f t e r  
i r r a d i a t i o n  were  thus conf i rmed.  

In the exper imen t s  of s e r i e s  II with whole-body i r r a d i a t i o n  a p a r t  
f r om one s c r e e n e d  hind l imb,  the UVF of the bone m a r r o w  ce l l s  in both 
l imbs  4 h a f te r  i r r a d i a t i o n  was i n c r e a s e d  c o m p a r e d  with the cont ro l  
(Fig.  2), but in the i r r a d i a t e d  l imb the f luo rescence  was somewhat  more  
intensive than in the s c r e e n e d  l imb.  

However ,  the d i f fe rences  between f luo rescence  of the granulocy tes  
in the un i r r a d i a t e d  and exper imen ta l  an ima l s  were  s igni f icant  and were  
mainta ined  at  subsequent  t imes  of the inves t iga t ion .  

In the expe r imen t s  of s e r i e s  III (Fig .  3), when one l imb only was 
i r r a d i a t e d ,  4 h a f te r  i r r a d i a t i o n  the in tens i ty  of UVF in the ce l l s  of the 
i r r a d i a t e d  bone m a r r o w  was s igni f icant ly  i nc rea sed ;  the in tens i ty  of 
f l uo re scence  in the ce l l s  of the s c r e e n e d  bone m a r r o w  i n c r e a s e d  only 
in the mye locy tes  and m e t a m ye l oe y t e s .  Although s igni f icant  in r e l a t ion  
to the cont ro l ,  this  i n c r e a s e  was n e v e r t h e l e s s  much s m a l l e r  than that  
in the co r r e spond ing  ce l l s  of the i r r a d i a t e d  bone m a r r o w .  Stab ce l l s  
and polymorphs  were  a lmos t  indis t inguishable  f rom the cont ro l .  D i f fe r -  
ences between the c o m p a r e d  l imbs  we re  quite d i s t inc t  in a l l  ce l t  groups .  
These  d i f fe rences  p e r s i s t e d  24 h a f te r  i r r a d i a t i o n .  The in tens i ty  of 
f l uo rescence  of the bone m a r r o w  ce l l s  continued to i n c r e a s e  in both 
l imbs .  In the ce i l s  continued to i n c r e a s e  in both l imbs .  In the ce i l s  of 
the i r r a d i a t e d  t i s sue  i t  was much h igher  than in the s c r e e n e d  l imb,  but 
in both ca ses  it was s igni f icant ly  h igher  than the cont ro l .  When this  
group of expe r imen ta l  an imals  was inves t iga ted  a f te r  30 days it was 
found that  the in tensi ty  of f l uo rescence  of the bone m a r r o w  ce l l s  in the 
s c r e e n e d  l imb had r e tu rned  to the c h a r a c t e r i s t i c  values  of the u n i r -  
r a d i a t e d  con t ro l  ce l l s .  A s i m i l a r  d e c r e a s e  in in tens i ty  of UVF was ob-  
s e r v e d  in some ce l l  groups (myeloeytes ,  s tab ce l l s )  in the i r r a d i a t e d  
region  a lso .  No s t a t i s t i c a l l y  s igni f icant  d i f fe rences  could be found be -  
tween the c o m p a r e d  l imbs  1 or  3 months a f te r  i r r a d i a t i o n .  By this t ime  
the in tens i ty  of UVF of the m a r r o w  ce l l s  of the expe r imen ta l  an imals  
was no h igher  than in the cont ro l .  

To explain the i n c r e a s e  in in tens i ty  of f l uo rescence  of the mye lo id  
t i s sue  during the f i r s t  few hours  a f t e r  i r r a d i a t i o n  in the s c r e e n e d  reg ion  
i t  mus t  be a s sumed  that  fac tors  of a humora l  na ture  must  a r i s e  in the 
i r r a d i a t e d  organ.  These  evident ly  mus t  i n c r e a s e  the f luo rescence  of the 
ce i l s  in the s c r e e n e d  a r e a .  No migra t ion  of ce l l s  could take place  in 
this  s h o r t  pe r iod .  Consequently,  i t  can  be pos tu la ted  that  dur ing this 
pe r iod  the ce l l s  could be exposed to an e x t r a c e l l u l a r  fac tor  which, judg-  
ing f rom the r e s u l t s  of the expe r imen t s  of s e r i e s  II, continues to exe r t  
i ts  effect  for  a long t ime .  

The p a r t i a l  (af ter  one month), fol lowed by the comple te  (a f te r  3 
months) no rma l i za t ion  of the UVF of the bone m a r r o w  ce l l s  can be ex-  

pla ined by a s suming  that  by these  t imes  migra t ion  of ce l l s  has taken p lace  in the i r r a d i a t e d  l imb ( expe r i -  
ments  of s e r i e s  III) f rom un i r r ad i a t ed  pa r t s  of the hematopoie t ic  t i s sue .  This is a l l  the m o r e  p robab le  
because  the b iomass  of t he  heal thy,  un i r r ad i a t e d  pa r t s  of the body was much g r e a t e r  than the mass  of the 
i r r a d i a t e d  l imb.  

Our hypothesis  of an i n c r e a s e  in the in tens i ty  of f l uo rescence  of myelo id  t i s sue  in s c r e e n e d  pa r t s  of 
the body as a r e s u l t  of the act ion of a humora l  agent  is in a g r e e m e n t  with the r e s u l t s  of expe r imen t s  c a r -  
r i ed  out by N. F.  Ba rak ina  and 35. I. Yanushevskaya [1] in which i r r a d i a t i o n  of one l imb o r  of the s u r g i c a l l y  
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mobi l ized  intest ine,  as well  as the admin is t ra t ion  of ex t rac t s  f r o m  i r rad ia ted  t i s sues  to an imals ,p roduced  
c h r o m o s o m a l  changes in the cel ls  of the s c r een  bone m a r r o w  which these  worke r s  a t t r ibuted to the action 
of humora l  f ac to r s .  
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