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Bone marrow was transplanted from CBA mice beneath the capsule of the kidney into line A mice 
tolerant to CBA. Hematopoietic tissue was taken from the grafts on the 52nd and 83rd days and implanted 
beneath the capsule of the kidney of lines A and CBA mice. By the 30th day after the operation, the grafts 
in the A mice contained fragments of dead bone, while those in the CBA mice contained newly formed bone, 
repopulated with hematopoietic elements. After heterotopic transplantation of bone marrow, induction of 
bone tissue from the recipient, s cells thus does not take place. 

In a previous paper [1] the wr i te r  suggested an experimental  model which could be used to determine 
the origin of cells  forming the osteogenic s t roma of bone mar row after  heterotopic grafting. The line of 
stromal osteogenic cells was maintained for at least 14 months during semisyngenic transplantat ion of bone 
marrow inaccordance  with the A --* F 1 ~ A scheme, i.e., it retained its donor ' s  nature whereas  the hema-  
topoietic cells were replaced by rec ipient ' s  cells.  

To use this model in subseauent r e sea rch  aimed at elucidating possible connections between lines of 
s t romal  and hematopoietic cells,  it was necessa ry  to determine whether bone t issue is formed after  he te ro-  
topic grafting not only by differentiation of osteogenic p r e c u r s o r  cells  present  in the graft  [1], but also as 
a resul t  of induction of bone from local connect ive- t issue cells  of the recipient, in contact  with the graft.  
This problem has ar isen  as a resul t  of observations indicating induction of bone t issue by various methods, 
including by bone t issue [3-5]. 

E X P E R I M E N T A L  METHOD 

Experiments were carried out on mice of lines A and CBA. To obtain tolerant animals, new born 
line A mice received an injection of 5 �9 106 spleen cells of an adult CBA female into a cervical vein. To 
determine the presence of tolerance, skin from CBA females was grafted on to the mice by the method of 
Billingham and Medawar [2], as improved in the IEKO Virology Laboratory. 

Bone marrow removed from the femora of CBA mice was grafted beneath the capsule of the kidney 
of these mice on the 30th-45th day after birth. A bone marrow organ was found beneath the kidney capsule 
52-83 days later. Marrow was extracted from the grafts, divided into several equal parts, and regrafted 
beneath the kidney capsule of mice of lines A and CBA. On the 30th day the grafts were fixed in alcohol- 
formol and decalcified. Tests were carried out on histological sections for polysaccharides (staining with 
hematoxylin). Altogether ii regrafts from CBA mice (6 aged 52 days. 5 aged 83 days) and 11 regrafts 
from line A mice (7 aged 52 days, 4 aged 83 days) were investigated (Table 1). 

The problem considered in this investigation was thus examined in experiments in which allogenic 
recipients, tolerant to the donor's line, were used as intermediate host, and mice syngenic to the first re- 
cipients, but not tolerant to the line of the original donor, were used as secondary recipient. [Scheme of 

experiment:  CBA ~ A (tolerant to CBA) ~ A.] 
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TABLE I. Resu l t s  of Regraf t ing  of Bone Marrow f rom Heterotopic  Graf ts  of To le ran t  An imal s  

Line of pri- 

mary donor 

CBA 

Line of p r i -  
ma ry  r e -  
c ipient  

A 

Time during 
which gra f t  
r ema ined  in 
to l e ran t  an i -  
real (in days) 

Line of sec-  
ondary r e -  
cipient 

Time during 

which graft re- 

mained in sec- 
ondary reeip- 

lent (in days) 

Resu l t s  of r eg ra f t i ng  

52 

83 

A 

C BA 

A 

CBA 

30 
30 
30 
30 

resorption 

7/7 

4/4 

bone + bone 
marrow 

6/6 

5/5 

Fig. I. Regrafting of hematopoietie tissue of 52-day hetero- 

topic bone marrow grafts of tolerant animals. Time of fixation 

30 days; PAS reaction and hematoxylin; 208• A) Regrafting 

of bone marrow on donor's line; newly formed bone with bone 

marrow; B) regrafting of bone marrow on recipient's line; frag- 

ments of dead bone. 

EXPERIMENTAL l/rE SU L T S  

On the 30th day a f t e r  graf t ing bone mar row f rom 52-day g ra f t s  on the pa ren t  CBA line the same m o r -  
phological  p ic tu re  was observed  as in syngenic g ra f t s  [1], i .e. ,  in every  case  bone and bone mar row were  
p r e s e n t  (Fig. 1A). The bone was l iving and d i f ferent ia ted ,  r eac t ing  pos i t ive ly  for p o l y s a c c h a r i d e s .  As  a 
ru le  the bone t r abecu lae  were  super f i c i a l  in posi t ion.  Small bone l ame l l ae  a lso  were  p r e s e n t  in the depths 
of the graf t .  Bone cav i t i e s  enclosed in ground subs tance  were  occupied by l iving os teocy tes .  The o s t e o -  
b las t ic  l a y e r  of bone was c l e a r l y  defined.  The space  between the bone t r abecu lae  and the kidney was fi l led 
with ac t ive  bone mar row,  including e lements  of the myeloid and e ry th ro id  s e r i e s  and m e ga ka r yoc y t e s .  

When bone mar row f rom 83-day graf t s  was t r ansp lan ted  on to the pa ren t  line, no morphologica l  d i f -  
f e rences  f rom graf t s  at  the p reced ing  t ime could be detected 30 days a f t e r  operat ion.  

Af te r  r eg ra f t i ng  of bone m a r r o w  f rom 52- and 83-day g ra f t s  on to l ine A mice,  these  r e g r a f t s  were  
similar in histological structure to allogenie bone marrow grafts [I]. All grafts were flat and small. Frag- 
ments of dead, reso:cbed bone wore present in the substance of the dense connective tissue. 

The bone cavities were empty and the osteoblastic layer absent. No bone marrow was found in such 
grafts (Fig. IB). All grafts of allogenic CBA bone marrow implanted beneath the kidney capsule of line A 

mice tolerant to CBA thus survived in the recipient. Conditions created by heterotopic grafting were fay- 
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orable for preservation of the line of stromal cells giving rise to bone. This is clear from the fact that 
when bone marrow was regrafted by the scheme CBA ~ A (tolerant to CBA) -~ CBA, viable bone was 
formed in the grafts. These results confirm those obtained previously [I]. 

If bone formed in heterotopic grafts of bone marrow present in the primary recipient could have in- 
duced bone tissue from surrounding connective tissue elements, after regrafting of these elements in the 
line A animals (the recipient)s line), they would have survived. It must be remembered that addition of 
allogenic bone rnarrow to syngenic as an impurity does not prevent the characteristic differentiation of 
such grafts [I]. In the present experiments all regrafts on line A were completely resorbed. This fact 
indicates that induction of bone does not take place in heterotopic bone marrow grafts. 

The degree of chimerism of the tolerant animals and the degree of repopulation of the graft by the 
recipient)s hematopoietic cells remained unexplained. For this reason, the experiments do not answer the 
question whether hematopoietic cells can replenish the pool of precursor cells for osteogenic tissue. This 
question is to be studied in future investigations. 
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