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After  whole-body x - r a y  i r radia t ion of (CBA x C57BL) F1 mouse hybrids and guinea pigs the 
number of osteoblasts  was counted in the medul lary  cavity of the femoral  diaphysis.  A s ig-  
nificant increase  in the number  of osteoblasts (by 2-5 times) was observed by the 10th day 
after  i r radia t ion in both species of animals ,  to be followed by a decrease  in their  number  on 
the 20th day. Between the 20th and 30th days the number of osteoblasts  reached the level of 
these cells  in intact animals .  

Close relat ionships exist between the bone and hematopoietic t issues as a resul t  of their  genetic, 
functional, and anatomical  cha rac te r i s t i c s  [1, 4]. Hematopoietic t i ssue is more  radiosensi t ive than bone 
t issue [2, 6]: i r radia t ion within the dose range producing a bone-mar row syndrome eliminates hemato-  
poietic cells but causes  less severe  damage to bone. In this way the integri ty of the sys tem of hemato-  
poietic and bone t issues  is disturbed. For  this reason  it is important  to know how the elements of osteogen- 
ic t issue behave under such situations: information in the l i tera ture  on this subject is at present  inade- 
quate. 

The object of the present  investigation was to study the osteoblastic react ion of the bone mar row of 
i r radia ted mice and guinea pigs. 
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Fig. 1. Change in number of os teo-  
blasts  per s tandard a rea  of femoral  
diaphysis of i r radia ted  mice (1) and 
guinea pigs (2). Abscissa ,  days af-  
t e r  i r radiat ion;  ordinate,  mean num-  
ber  of osteoblasts .  

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

(CBA x C57BL) F1 mouse hybrids and guinea pigs were 
used for  the experiments.  The mice were i r radia ted in a dose 
of 850-900 R on an EGO-2 apparatus (Co ~~ dose rate 409-396 
R/ra in) .  The animals were sacr i f iced after  2, 5, 8, 10, 20, and 
26 days, and 7-15 animals were studied at each t ime. The guinea 
pigs were i r radia ted  on the same apparatus in a dose of 300 R 
(dose rate 700 R /min ) .  These animals were sacr i f iced after  1, 
3, 5, 10, 15, 20, 26, and 30 days, and 5-7 guinea pigs were studied 
at each time. The femora  were fixed in Bouin's fluid and decalc i -  
fied in 5% nitric acid. The mater ia l  was embedded in paraffin 
wax and longituidinal sections were cut to a thickness of 5-7 ~. 
The sections were stained with hematoxylin-eosin,  and the num- 
be r  of osteoblasts  in an a rea  of diaphysis measur ing  2.5 mm in 
length, s tar t ing  from the boundary between the metaphysis  and 
diaphysis,  was counted trader the microscope .  The number of 
osteoblasts ,  which appeared as slightly elongated cells with a 
smal l  quantity of basophilic cytoplasm and a hyperchromic  nu-  
cleus,  found at different t imes after  i r radia t ion was compared 
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Fig .  2. I n c r e a s e  in number  of os teob las t s  in m e d u l l a r y  c a v i -  
ty of the d iaphys is  of an i r r a d i a t e d  mouse (10th day): a c -  
cumulat ion  of os teob las t s  on su r face  of c o r t i c a l  bone of the 
d iaphys i s  (left) and osteoid format ion  (right) .  Hematoxyl in -  
eosin.  Magnification:  a) 200 • b) 400 • 

with the i r  number  in the intact  an ima l s .  The numer i ca l  r e s u l t s  were  subjec ted  to s t a t i s t i c a l  ana ly -  
s i s  [5]. Dif ferences  were  r ega rded  as s igni f icant  when P -< 0.05. 

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

The c h a r a c t e r  of the curve  in F ig .  1 shows that a f t e r  i r r a d i a t i o n  of the mice  and guinea pigs the num-  
b e r  of os teob las t s  in the m e d u l l a r y  cavi ty  of the f e m or a l  d iaphys is  f luc tua tes .  In intact  an imals  of both 
spec i e s  the number  of os teob las t s  located in the inves t iga ted  a r e a  of bone in a s ingle  l a y e r  was 21 and 40, 
r e spec t ive ly .  By the 10th day a f t e r  i r r a d i a t i o n  the number  of os teob las t s  was sha rp ly  i n c r e a s e d ,  r each ing  
104 in mice  and 85 in guinea pigs (P -~ 0.01}. The hematopoie t ic  t i s sue  in the mice  at  this  t ime  cons i s ted  
of individual  loci  of e ry th ro id  and myelo id  type,  s c a t t e r e d  among the hype remic  s t r o m a .  In the guinea 
pigs ,  on the 10th day the m e d u l l a r y  cavi ty  was uni formly  f i l led with hypoplas t ic  hematopoie t ic  t i s sue .  Os -  
t eob la s t s ,  l a r g e r  in s i ze  than in the cont ro l ,  were  elongated in shape,  with an extens ive  basophi l ic  c y t o -  
p lasm and a nucleus at  the pe r iphe ry .  They formed one or  two l a y e r s  in the me taphys i s  and in the g r e a t e r  
pa r t  of the d iaphys i s ,  or  they lay as  a group of ce l l s  producing osteoid (Fig.  2). By the 20th day the num- 
b e r  of os teob las t s  was reduced (P -< 0.05): the i r  number  was 9 in mice  and 8 in guinea pigs.  At the same  
t ime ,  definite r e c o v e r y  of hematopo ies i s  was apparen t  in the an ima l s  of both spec i e s .  However,  the total  
number  of hematopoie t ic  ce l l s  in the bone mar row had not ye t  r eached  normal .  

The maximum of the number  of os teob las t s  on the 10th day can be r e g a r d e d  as evidence that  the p r e -  
c u r s o r  ce i l s  of the os teob las t s  found in the bone m a r r o w  d i f fe ren t ia te  more  in tens ive ly  a f t e r  i r r a d i a t i on ,  
and this is  accompanied  by t h e i r  appea rance  in l a rge  number s  in the d iaphys i s .  The d e c r e a s e  in number  
of os teob las t s  in the per iod  between the 10th and 20th days is  evident ly  due to the fact  that  p r o - o s t e o b l a s t s  
have ceased  d i f fe ren t ia t ing  into o s t eob la s t s ,  and a re  evident ly  engaged in mainta in ing  the ce l l  pool. The 
per iod  between the 20th and 30th days ,  c h a r a c t e r i z e d  by a gradual  i n c r e a s e  in the number  of os teob las t s  
and hematopoie t ic  c e l l s ,  can be r e g a r d e d  as  a l a t e r  phase of the r e g e n e r a t i v e  p r oc e s s  of osteogenic  and 
hematopoie t ic  t i s sue .  

These  r e s u l t s  demons t r a t e  a phenomenon of t r ans fo rma t ion  of the p r e c u r s o r  c e l l s  of the os t eob las t s  
under  the influence of r ad ia t ion  into os t eob la s t s ,  with subsequent  exhaust ion of the p r e c u r s o r s  and r e s t o -  
r a t ion  of the no rma l  number  of os teob las t s  by the 30th day.  In this  connect ion i t  is  i n t e r e s t i n g  to note that  
inves t iga t ion  of the osteogenic p r o p e r t i e s  of bone m a r r o w ,  as  r evea led  by  he te ro topic  t r ansp lan ta t ion ,  
showed that mouse  bone m a r r o w  loses  i ts  osteogenic p r o p e r t i e s  within a few days a f te r  i r r a d i a t i o n  in a 
dose  of 825 R (although this  dose  does not p o s s e s s  a to ta l  inh ib i tory  ac t ion  on osteogenic ce l l s  i m m e d i a t e -  
ly a f te r  i r r ad ia t ion )  [3]. Af te r  the 26th day, the osteogenic p r o p e r t i e s  of the r a d i o c h i m e r a s  a r e  r e s t o r e d .  
If these  r e su l t s  a r e  compared  with those of the p re sen t  inves t iga t ion ,  i t  can be postulated that loss  of the 
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osteogenie p rope r t i e s  of b o n e - m a r r o w  t i ssue  during the f i r s t  few weeks a f t e r  i r rad ia t ion  is dependent on 
exhaustion of the pool of os teoblas t  p r e c u r s o r  ce l l s  as a r e su l t  of the i r  inc reased  different iat ion into o s -  
teoblas ts .  

The model  of quanti tat ive counting of os teoblas ts  used in this invest igat ion is sui table for  the study 
of the s y s t e m  of in terac t ions  between osteogenic and hematopoiet ic  t i s sues  when equi l ibr ium between 
them is dis turbed.  
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