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F r o m  7 to 9 days a f te r  t ransplanta t ion  of 2 mil l ion lymphocytes  of CBA mice  into lethally 
i r r ad ia ted  (CBA• F~ mouse  hybr ids ,  inhibition of os teoblas t  fo rmat ion  and of foci 
of hema topo ie s i s  was obse rved  in the f emora l  m a r r o w  of the rec ip ien t s .  Colony- forming  
ce l l s  and p r e c u r s o r s  of antibody p r o d u c e r s  we re  inact ivated in the spleen, and os teob las t s  
and loci of hematopo ies i s  in the bone m a r r o w  of the i r r ad ia ted  rec ip ien t s .  

Combined t ransplanta t ion of a mix ture  of hematopoie t ic  cel ls  and lymphocytes  of two incompatible  
genotypes into lethally i r rad ia ted  rec ip ien t s  is followed by inactivation of the hematopoie t ic  s t em cel l s  of 
the t ransp lan t :  no co lony-forming  units (CFU) appear  in the spleen of such an imals  [3, 6]. The phenom- 
enon of inactivation of nonsyngeneic s t em cel ls  is  mani fes ted  not only in re la t ion  to exogenous C FU, but 
also in r e la t ion  to endogenous s t em cel ls .  Transplan ta t ion  of lymphocytes  f r o m  CBA mice  into subleth- 
ally i r r ad ia ted  (CBA• F 1 mouse  hybr ids  s u p p r e s s e s  endocolonization of the r ec ip i en t s '  spleen 
[4, 5, 8]. It has  also been shown that  in terac t ion  between nonsyngeneic ce l l s  is cha r ac t e r i z ed  not only by 
suppress ion  of co lony- fo rming  e lements ;  t ransplanta t ion  of a mix ture  of genet ical ly  fore ign lymphocytes  
into i r r ad ia ted  rec ip ien t s  is followed by inactivation of p r e c u r s o r s  of antibody producers~, so that ant i -  
body- fo rming  ce l l s  do not accumulate  in the spleen of the i r r ad ia ted  mice  [2, 7]. These r e su l t s  suggest  
that  the effect  of inactivation of nonsyngeneic stern ce l l s  by lymphocytes  is of genera l  impor tance  and ex- 
tends to a wide va r i e ty  of p ro l i fe ra t ing  p r e c u r s o r  ce l l s  [1]. The poss ibi l i ty  cannot be  ru led  out that inac-  
t ivat ion of nonsyngeneic ce l l s  of different  nature  may  take place in any pa r t  of the hematopoie t ic  sys t em.  

In the invest igat ion descr ibed  below the effect  of t ransplan ted  nonsyngeneic lymphocytes  was  studied 
on os teoblas t  fo rmat ion  and on hematopoie t ic  loci  in the bone m a r r o w  of i r r ad ia ted  mice .  

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

(CBA• F~ mouse  hybr ids  aged 4-5 months,  of both sexes ,  i r r ad ia t ed  on a type EGO-2 appara tus  
in a dose of 850 R (COG~ dose r a t e  409 R/rain) we re  used  as  the rec ip ien t s .  

The day af ter  lethal i r rad ia t ion  each rec ip ien t  r ece ived  an int ravenous injection of 2 �9 106 ce l l s  ob- 
tained f r o m  the inguinal, ax i l la ry ,  submandibu!ar ,  and m e s e n t e r i c  lymph glands of CBA mice .  The method 
of obtaining the cell  suspension was  desc r ibed  prev ious ly  [2]. On the 1st, 4th, 7th, and 9th days  a f t e r  
t ransplanta t ion  of the lymphocytes  (the 2nd, 5th, 8th, and 10th days a f t e r  i r radia t ion) ,  the an imals  were  
sacr i f iced .  The f e m o r a  were  fixed in Bouin 's  fluid, which ac t s  s imul taneously  as a decalcifying agent. The 
m a t e r i a l  was  embedded in paraf f in  wax. Longitudinal s e r i e s  of sect ions ,  5-7 P in th ickness ,  we re  stained 
with hematoxl in-  eos In. 
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TABLE 1. Effect of Transplantat ion of Lymphocytes  of CBA Mice on Number of Osteoblasts  and Hemato-  
poietie Foci Counted in Femora l  Marrow of Lethally I r radiated (CBA• F~ Mouse I~ 

Exper imental  conditions 

I r radiat ion 

Day 

2 
5 
8 

i0 

I r radia t ion and t ransplant -  
ation of lymphocytes 
f rom CBA mice 

U 

O 

3(,15) 
3(i0) 
2(7) 
3(9) 

O 

80 
70 

i00 

i00 

Mean number in medullary cavity 

osteoblasts  

33:~11 
11• 
79=~ 7 

104• 

34"11 
7*20 

0 

0 

foci of 
hem atopoiesis 

0 
10.8• 

2.8~:0.5 
3.8~0.8 

0 
7.3*0.4 
1.5"0.2 

0 

Note. Number of animals  used is shown in parentheses .  

rbrids 

2~'~ 

1:7 

i:i 

1:1.4 
..... 

v 

~9 

0.5 
0.1 
0.01 
0.01 

0.5 
0.05 
0.01 
0.01 

The number of hematopoietic foci was counted in ser ies  of 
sections passing through the whole of the femur  with the bone m a r -  
row. The presence  o rabsence  of osteoblasts  in the metaphysis  and 
diaphysis was as sessed  f rom visual observations.  The number of 
osteoblasts  was counted in an a rea  of diaphysis 2500 ~ in length 
start ing f rom its boundary with the metaphysis .  

Animals i r radia ted only and i r radiated animals into which 
syngeneic lymphocytes were transplanted were used as the control .  

Fig. 1. Prol i fera t ion  of osteoblasts  
forming osteoid in the diaphysis of 
an i r radia ted  animal (10 days). 
t tematoxylin-eosin,  400x. 

EXPERIMENTAL RESULTS 

Intact Animals. An average of 21 osteoblasts was found on the 

inner surface of the bone in a distance of 2.5 mm (in the region of 

the metaphysis  near  its border  with the diaphysis) in the intact 
(CBA • mouse hybrids.  Osteoblasts  were  observed in all 
the animals .  The distinguishing features  of the morphology of these 
celIs  are the per iphera l  position of the regular ,  round nucleus, with 
its one or  two nucleoli, and the basophilia of the cytoplasm.  The 
medullary cavity was filled with hematopoietic t issue,  with more  
myeloid than erythroid  cells.  

I r radia ted  Animals.  The number of osteoblasts  and hematopoiet ic  foci counted in the femoral  m a r -  
row of the i r radia ted  mice is shown in Table 1. Osteoblasts  were  seen in 70-80% of animals  2-5 days af ter  
i r radiat ion.  F rom 11 to 33 osteoblasts  were counted in the mar row of these animals.  On the 8th and 10th 
days their  number was significantly increased (to 79-104). Osteoblasts  were found in all mice examined; 
they were  most  numerous  in the metaphysis  and diaphysis.  

On the 2rid day after  i r radiat ion no foci of hematopoies is  were  present  in the bone mar row of the 
mice.  The venous sinuses of the mar row were dilated and filled with a gelatinous mass  and with e ry th ro -  
eytes ,  and sol i tary fat cel ls  were  seen. Starting f rom the 5th day after  irradiat ion,  foci of hematopoies is  
containing 1000-50,000 myelois  cells, mainly promyelocytes ,  appeared in the mar row of the i rradiated 
mice.  The mean number of hematopoietie loci per femur  was 10.8. The rat io between erythroid  and my-  
eloid loci was 1 : 7. On the 8th-10th day after irradiation,  prol iferat ion of the endosteum took place in some 
par ts  of the diaphysis,  so that it consisted of 2-4 rows of f ibroblast- l ike cells  with zones of osteoid (Fig. 1). 

1445 



Fig. 2. Transplan ta t ion  of al logen- 
eic lymphocytes  into an i r r ad ia ted  
animal .  Os teoblas ts  absent  in me ta -  
physis  (7 days).  Hematoxyl in -eos in ,  
200• 

The hematopoiet ic  focicontained 105-106 cel ls ,  mainly immatu re  
f o r m s .  The mean  number  of foci of hematopo ies i s  per  f emur  was 
2.8-3.8.  The ra t io  between ery thro id  and myeloid foci was 1 : 1. 

I r rad ia ted  Animals  Receiving Transp lan ted  Nonsyngeneic 
Lymphocytes .  On the 1st day a f te r  t ransplanta t ion  of lymphocytes  
f r o m  CBA mice  into lethally i r rad ia ted  (CBA• F~ mouse 
hybr ids ,  or  on the 2nd day af ter  i r radia t ion,  the indices were  the 
same as in the i r rad ia ted  mice  not rece iv ing  injections of paren ta l  
ce l l s  (Table 1). However ,  on the subsequent  days af ter  t r ansp lan ta -  
tion of lymphocytes ,  a ma rked  dec rea se  in the number  both of os teo-  
b l a s t s  and of foci of hematopo ies i s  was observed  in the medul la ry  
cavity of the i r r ad ia ted  an imals .  By the 4th day a f te r  t r ansp lan ta -  
t ion of the ce l l s  (5th day a f te r  i r radia t ion) ,  for  example ,  the f i r s t  
signs of the act ion of the al logeneic lymphocytes  on the os teoblas t s  
and hematopoie t ic  foci of the rec ip ien t s  were  observed.  At this  pe-  
r iod the r ec ip i en t s '  m a r r o w  exhibited marked  edema of the venous 
s inuses ,  e ry throphagia ,  and the p resence  of giant ka ryocy tes .  The 
percen tage  of mice  with os teob las t s  was  reduced  f r o m  80 (the 1st 
day a f te r  t ransplanta t ion  of the lymphocytes)  to 40. By the 7th day 
a f te r  t ransplanta t ion  (the 8th day af ter  irradiat ion) complete  inhibi- 
t ion of os teoblas t  fo rmat ion  (Fig.  2) and a reduct ion in the number  
of foci of hematopoies i s  by half were  obse rved  in the m a r r o w  of the 

i r r ad ia ted  an imals .  By the 9th day a f te r  t ransplanta t ion  of the lymphocytes  (the 10th day a f te r  i rradiat ion) 
no foci of hematopoies i s  could be seen in the m a r r o w  of the i r rad ia ted  mice .  Var ia t ions  in the s t ruc tu re  
of the m a r r o w  were  observed  at these t imes .  In some cases  there  was s eve re  aplas ia  of hematopoies is ,  
while in o thers  the bone m a r r o w  contained a la rge  number  of smal l  cel ls  of the macrophage  type and cel ls  
of the lymphoid s e r i e s .  

In the group of control  ( irradiated) mice  rece iv ing  t ransp lan ted  syngeneic lymphocytes ,  no inhibition 
of os teoblas t  fo rmat ion  could be obse rved  on the 10th day a f te r  i r rad ia t ion  (the 9th day a f te r  t r ansp lan ta -  
t ion of the cel ls) .  Os teoblas t s  we re  found in all  mice  examined.  The hematopoie t ic  bone m a r r o w  t i ssue  
was  indist inguishable in s t ruc tu re  f r o m  that  of the i r r ad ia ted  an imals  not r ece iv ing  t ransp lan ted  cel ls .  

By the 8th-10th day af ter  lethal  i r radia t ion,  r e s to r a t i on  of the hematopoie t ic  function of the bone 
m a r r o w  and inc rea sed  os teoblas t  fo rmat ion  were  thus obse rved  in the m a r r o w  of the mice .  Injection of 
al logeneic lymphocytes  into these  mice  inhibited these  p r o c e s s e s .  This  shows that  the act ion of lympho-  
cytes  on nonsyngeneic ce l l s  p o s s e s s e s  a broad  spec t rum:  not only the co lony- fo rming  and an t ibody-pro-  
ducing ce l l s  in the spleen of the i r r ad ia t ed  rec ip ien t s  a r e  inact ivated,  but so also a re  the foci of h e m a t o -  
po ies i s  and the p r o c e s s  of os teob las t  fo rmat ion  in the f e m o r a l  m a r r o w .  

1. R . V .  
sian], 

2. R . V .  
3. R . V .  
4. R . V .  
5. R . V .  

of the 
6. R . V .  
7. R . V .  
8. W . E .  

L I T E R A T U R E  C I T E D  

Pet rov ,  in: Resu l t s  of Scientific R e s e a r c h  in 1967. Genera l  P r o b l e m s  in Pathology [in Rus-  
Moscow (1968), p. 5. 
Pe t rov ,  V. M. Man'ko,  E. I. Panteleev,  et al . ,  Tsi tologiya,  No. 9, 1149 (1969). 
Pe t rov  and L. S. Seslavina, Dokl. Akad. Nauk SSSR, 176, No. 5, 1170. 
Pe t rov ,  R. M~ Khaitov, and L. S. Seslavina,  Radiobiologiya,  No. 4, 532 (1970). 
Pe t rov ,  V. M. Man'ko,  R. M. Khaitov, et al . ,  in: P roceed ings  of the Internat ional  Congress  
Transplan ta t ion  Society, The Hague (1970), p. 217. 
Pe t rov ,  V. M. Man 'kov ,~ .  I. Panteleev,  et al. ,  Transplanta t ion,  7,  165 (1969). 
Pe t rov ,  L. S. Seslavina,  and E. I. Panteleev,  Nature,  217, 558 (1968). 
Davies ,  L. J .  Cole, and W. T. Schaffer,  Transplanta t ion ,  9 ,  529 (1970). 

1446 


