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Antigenic act ivi ty of al logeneic bone t i s sue  was reduced with an inc rease  in the duration 
of its s torage  at t e m p e r a t u r e s  of b e t w e e n - 2 5  and -300C.  

The pr inc ipa l  c a r r i e r s  of antigenic specif ic i ty  in bone t i s sue  are  the os teocytes  and red  m a r r o w  cells  
[9, 10, 15]. These cel ls  a re  des t royed  during prolonged conservat ion by f reez ing  [2, 3]. The possibi l i ty  
is thus not ruled out that an inc rease  in the per iod of s torage  is one possible  method of reducing the ant i -  
genic act ivi ty  of al logeneic bone t i s sue .  To de termine  this act ivi ty,  the method most  widely used is that 
of t ransplanta t ion  into musc le  t i s sue  [7, 13, 14, 18]. In this case ,  against  the background of the usual in- 
f l a m m a t o r y  reac t ion ,  cel ls  pe r fo rming  definite functions in the immunological  p roce s s  appear  around the 
graf ted  bone [4-6, 8, 16, 17]. By determining the number  of these cel ls  and the duration of the per iod when 
they can be found, the antigenic act ivi ty of the graf t  can be es t imated .  

In the investigation descr ibed  below histological  methods were  used to study the effect  of the per iod 
of s torage  of bone t i s sue  on i ts  antigenic act ivi ty.  

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

Experiments were carried out on 150 guinea pigs (24 donors and 126 recipients). Grafts weighing I00 
mg were cut from the metaphysis and epiphysis of the donor's femur and tibia, containing cortical and can- 
cellous tissue with bone marrow cells. Fresh grafts and also grafts stored for i, 3, 6, 9, and 12 months 
at-25~ were used for the operation. The grafting was carried out as follows: an incision, 0.5 cm long, 

was made in the skin of the posterior surface of the middle third of the thigh. The graft was introduced 
between separated layers of the muscles. The skin was sutured with silk. 

In series I fresh grafts were transplanted, in series II grafts stored for 1 month, in series Ill grafts 
stored for 3 months, in IV for 6 months, in V for 9 months, and in series VI grafts stored for 12 months 
were transplanted. The number of animals used in each series was 21. The guinea pigs were sacrificed 
4, 8, 12, 20, 30, 60, and 90 days after transplantation and the graft was removed from the recipient's soft 
tissues surrounding it. The material was fixed in 12% neutral formalin, and decalcified in 5% nitric acid. 
Pieces of tissue were embedded in paraffin wax or celloidin. Sections were stained with hematoxylin and 
eosin and by Van Gieson's method. 

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,  4 days a f te r  the operat ion we l l -marked  exudative in f lammatory  changes 
(edema of the f ibrous connective t i s sue ,  diffuse infi l t rat ion of that t i s sue  by lymphocytes ,  neutrophi ls ,  and 
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eosinophils) were  found in the t i s sues  surrounding the f r e sh  graf t .  On the 8th day these  phenomena were  
reduced in intensity.  Meanwhile, local ized collect ions of lymphocytes  and sol i ta ry  p l a sma  cel ls  appeared  
near  the graf t .  Starting with the 4th day a f t e r  the operat ion,  a v igorous  pro l i fe ra t ive  reac t ion  was observed  
around the graf t ,  with the fo rmat ion  of a wel l -developed l ayer  of f ibrous connective t i s sues .  La te r  this 
t i s sue  invaded the vascu l a r  canals  of the cor t ica l  l ayer  and the in t e r t r abecu la r  spaces  of the cancellous 
zone and a lmos t  complete ly  fi l led them by the 30th day. On the 8th day, is lands of osteogenie cei ls  and 
bone t rabeculae  were  observed  beside the graf t .  La te r ,  degenerat ive changes began to develop in this t i s sue ,  
accompanied by lys is  of the os teocytes ,  and by the 30th-60th day it was undergoing resorp t ion .  After  the 
8th day lacunar  r e sorp t ion  appeared  on the surface  of the graf t ,  with numerous  os teoc las t s  inside the lacunae. 
By the 30th day, the g ra f t s  were  much reduced in size.  By the 60th-90th day, they were  found only as m i c r o -  
f r agment s ,  vary ing  in size and basophll ic in the i r  staining p rope r t i e s .  In the newly fo rmed  f ibrous connec-  
t ive t i s sue  surrounding the bone graf t ,  considerable  diffuse infi l trat ion with lymphocytes  and polymorphs  
appeared  f r o m  the 8th to the 60th day. After  the 20th day, col lect ions of l a rge ,  undifferentiated connect ive-  
t i s sue  cel ls ,  with a pale,  oval nucleus,  appeared  in the same  zone. At all  per iods  of observat ion in this 
s e r i e s  of expe r imen t s ,  cap i l la r ies  distended with blood were  seen in the t i s sues  surrounding the graf t ,  and 
recent  diapedetic hemor rhages  were  p resen t .  

In the expe r imen t s  of s e r i e s  II the react ion  of the t i s sues  to a graf t  s tored  for  one month was identical 
with the t i s sue  react ion in the expe r imen t s  of s e r i e s  I. Hence, around graf t s  of cor t ica l  and cancellous 
bone, including os teocytes  and red  m a r r o w  cel ls ,  e i ther  obtained f resh ly  or  s tored  for  1 month, d i f feren-  
tiation of the cel ls  was c lear ly  defined. On the 4th-Sth day af ter  t ransplanta t ion ,  these  g ra f t s  were  s u r -  
rounded by numerous  neutrophils  and ce l l s  cha rac t e r i s t i c  of the reac t ion  of hypersens i t iv i ty  of delayedtype 
( lymphocytes,  lymphocyte- l ike  cel ls) ,  as  well  as h ls t iocytes ,  macrophages ,  and so l i ta ry  p l a sma  cel ls .  The 
major i ty  of the lymphocytes  and lymphocyte- l ike  cel ls  which were  obse rved  surrounded the graf t  for  a long 
t ime  (60-90 days). The possibi l i ty  is not ruled out that,  as  well as the os teoc las t s ,  which were  found in 
la rge  numbers ,  and which play the pr incipal  role  in bone t i s sue  destruct ion,  the lymphocytes  also played 
some par t  in this p roce s s .  Inc reased  resorp t ion  of the graf t  not only led to the appearance  of lymphocytes ,  
macrophages ,  and other cel ls ,  but was also accompanied  by the appearance  of l a rge ,  undifferentiated,  con- 
nec t ive- t i s sue  cei ls  with a palely stained, oval nucleus 20 days a f te r  t ransplanta t ion.  This type of infil- 
t ra t ion  is cha rac te r i s t i c  of antigenic s t imulat ion and is obse rved  in t i s sues  border ing  al logeneic g ra f t s  
[11, 12]. Another cha rac t e r i s t i c  fea ture  of this s e r i e s  of exper imen t s  was the appearance  of young, newly 
fo rmed  bone t rabecu lae  close to the bone graf t ,  but a f te r  30-60 days these  underwent resorp t ion .  It is 
doubtful whether  the os teogenesis  around the graf ted  t i ssue  a rose  on account of the donor ' s  cel ls .  Evi -  
dently the f r e sh  os teocytes  and red  m a r r o w  cei ls ,  with the i r  ability to induce os teogenes is ,  s t imulated the 
format ion  of new bone cei ls .  However ,  r esorp t ion  of the newly fo rmed  t i ssue  under the influence of ant i -  
genic s t imulat ion was evidence of its al logeneic nature .  Consequently, fu r ther  invest igations a re  n e c e s s a r y  
in o rde r  to shed light on this p rob lem.  

The c h a r a c t e r i s t i c s  of the ce l lu lar  react ion  as descr ibed  above were  also observed  around graf t s  
s tored  for  3, 6, 9, and 12 months,  but to a much l e s s e r  degree and at much l a te r  per iods  a f te r  t r ansp l an -  
tation. Polymorphoce l lu la r  infi l trat ion of the t i s sues  surrounding the graf t  was l ess  marked ,  the re  were  
fewer  of the l a rge ,  undifferentiated connec t ive- t i ssue  cei ls  with a pa le ly-s ta ined ,  oval nucleus,  and they 
appeared  at l a t e r  per iods ,  on the 30th-60th day a f te r  t ransplanta t ion.  By this t ime  the f ibrous connective 
t i s sue  near  the graf t  was mainly normal  in s t ruc ture .  Loose f ibrous connective t i s sue  had grown into only 
about half of the total  number  of va s cu l a r  canals  and in t e r t r abecu la r  spaces  60-90 days af ter  t ransplanta t ion  
of the t i ssue .  Resorpt ion of the g ra f t s  was only slight in degree .  The format ion  of new bone t i s sue  nea r  
the graf t  as a rule was not found in these s e r i e s  of expe r imen t s  (except in two animals) .  

A study of the t i ssue  react ion  of the bed to an allogeneic bone graf t  containing red  m a r r o w  ceils  thus 
leads to the conclusion that  i ts  antigenic activity is reduced in the course  of conservat ion.  
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