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Homologous d isease  in the "graf t  ve r sus  host"  reac t ion  did not develop if 24 h af ter  t r a n s -  
plantation of the p a r e n t s '  lymphocyte  s into F 1 hybrid mice ,  syngenetie lymphocyte s were 
injected.  Injection of syngenetie bone m a r r o w  cel l s  under the same conditions was l ess  
successfu l  but i t  did produce an e f fec t  a f te r  p r e l i m i n a r y  i r rad ia t ion  of the rec ip ien t .  The 
d isease ,  once it  had s ta r ted ,  could be comple te ly  supp re s sed  only if a mixture  of syngenetic 
bone m a r r o w  cel ls  and lymphocytes  was injected and if the injection was p receded  by  
i r rad ia t ion  of the an imals .  

The t ransplanta t ion  of allogeneic hematopoiet ic  t i ssue is followed in some ca se s  by the development  
of t ransplantat ion s i ckness ,  in the development  of which an impor tan t  role  is p layed by the "graf t  ve r su s  
host"  reac t ion  [3, 6, 8, 14]. The immedia te  cause  of the r e c i p i e n t ' s  death under these conditions is con-  
s ide red  to be lymphoid a t rophy [2, 7, 13] and the assoc ia ted  i nc rea sed  sensi t iv i ty  to infectious compl ica t ions  
[4]. Fo r  this r ea son  the study of the mechan i sm of the "graf t  ve r sus  host" reac t ion  and of t ransplanta t ion 
s ickness  and the sea rch  for  methods of prevent ing  or minimizing these conditions a re  of urgent  impor tance .  
One such method could be to give the rec ip ien t  an additional g ra f t  of hematopoiet ic  t i ssue  in o rde r  to 
p reven t  lymphoid a t rophy.  

The object  of the invest igat ion descr ibed  below was to study the poss ib i l i ty  of prevent ing or reducing 
the s eve r i t y  of homologous d isease  produced in F 1 hybrids by injection of p a r e n t s '  [ymphocytes  by means 
of an additional t ransplanta t ion of var ious  syngenet ic  hematopoiet ic  cel ls  at a t ime when the f i r s t  signs of 
the d isease  a re  appear ing  and a lso  during the f i r s t  few days af ter  injection of the al logeneic ce l l s .  

EXPERIMENTAL METHOD 

Mice of inbred lines obtained from the Stolbovaya Nursery of Inbred Animals, Academy of Medical 
Sciences of the USSR, were used in the experiment. Homologous disease was induced in unirradiated 
(CBA x C57BL/6) F I hybrid mice weighing 16-18 g and aged 6-8 weeks, by injecting parent spleen and 
lymph gland ceils from adult C57BL/6 mice into the retro-orbital venous sinus in a dose of 100-300 
million cells. 

Syngenetic cells of normal mice (cells from the thymus, lymph glands, and bone marrow) were 

additionally injected intravenously 1 and i0 days after transplantation of the parent cells into the F I 
hybrids. Some of the experimental hybrids were irradiated in a dose of 800 R 1-2 h after the injection 
ofsyngenetic cells. The conditions of irradiation were; RUM-II apparatus, voltage 190 kV, current 15 mA, 
filters 1 mm A1 and 0.5 mm Cu, field 20 • 20 cm, focal distance 40 era, dose rate 44-48 R/min. The 
suspension of spleen, thymus, and lymph gland cells was prepared by a method described previously [2, 5]. 
The suspension of bone marrow ceils was obtained by flushing out the femur and tibia with Hanks's solution. 

The control to the those experiments consisted of irradiated or unirradiated hybrids injected the day 
before with parent's lymphoid cells. The effectiveness of the additional injection of hematopoietic cells 
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TABLE 1. Effect  of T r a n s p l a n t a t i o n  of Syngenet ic  Hematopoie t i c  Ce l l s  
Combined  with P r e l i m i n a r y  I r r ad i a t i on  on Deve lopment  outcome of 
Homologous Disease  Developing in the Misc (CBA x C57BI /6 )  F~ Hy- 
b r i d s  a f t e r  In jec t ion of P a r e n t a l  Lymphocytes  of C57BL/6  Mice 
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*All mice r e c e i v e d  i n t r a v e n o u s  i n j ec t i ons  of 100-130 mi l l i on  l iving 
lymphocy tes  of C57BL/6 mice .  

Legend:  BMC - bone m a r r o w  ce i l s ;  LGC - lymph gland ce l l s ;  TC - 
t hymus  c e i l s .  

was judged f rom the n u m b e r  of s u r v i v i n g  mice  or  f r o m  the i n c r e a s e  in life span of the e x p e r i m e n t  mice  
c o m p a r e d  with the con t ro l .  

EXPERIMENTAL RESULTS 

The e x p e r i m e n t a l  r e s u l t s  a re  g iven  in  Table  1. The con t ro l  mice  developed s igns  of homologous 
d i s ea se  ( loss of body weight ,  r educed  mobi l i ty ,  u n t i d i n e s s  of the hair )  10-12 days a f t e r  r e c e i v i n g  the i n j e c -  
t ion of p a r e n t a l  l ymphocy te s ,  and  in mos t  c a s e s  the a n i m a l s  died 20-40 days a f t e r  t r a n s p l a n t a t i o n .  Death 
of mos t  mice f rom homologous d i sease  could  be p r e ve n t e d  ( expe r imen t s  of s e r i e s  I) if 24 h af ter  the t r a n s -  
p l an ta t ion  of p a r e n t a l  l ymphocy tes ,  a f u r t h e r  in jec t ion  of 60 m i l l i o n s y n g e n e t i c  lymphocy tes  was g iven (group 
1). In jec t ion  of s y n g e n e t i c b o n e  m a r r o w  at  th i s  pe r iod  led to an i n c r e a s e  in the s u r v i v a l  pe r iod  of the mice  
and p r e v e n t e d  the deve lopmen t  of the d i s ea se  and death in 60% of c a s e s  (group 2), bu t  these d i f f e rences  
were  not s t a t i s t i c a l l y  s ign i f i can t  (P > 0.05) c o m p a r e d  with the con t ro l  (group 3). If the hyb r i d s  were  i r -  
r a d i a t e d  24 h a f te r  r e c e i v i n g  the i n j ec t i on  of p a r e n t a l  c e l l s ,  subsequen t  t r a n s p l a n t a t i o n  o f syngene t i c  bone 
m a r r o w  comple t e ly  p r e v e n t e d  death of the a n i m a l s  (group 4). 
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In the next exper iment  ( se r ies  II) the poss ib i l i ty  of prevent ing death of the mice 10 days a f te r  t r a n s -  
plantation of the paren ta l  ce l l s ,  i .e . ,  when the f i r s t  s igns of homologous d isease  were  appear ing,  was studied.  
The r e su l t s  showed that additional t ransplanta t ion of hematopoiet ic  t issue ce l l s  (lymph gland, thymus,  and 
bone m a r r o w  cel ls) ,  obtained f rom norma l syngene t i c  hybrids ,  and injected in var ious  combinat ions ,  did 
taot prolong the life span or reduce the s eve r i t y  of the disease  in any of the mice (group 5-9) c o m p a r e d  with 
the control  (group 10). F u r t h e r m o r e ,  a f te r  injection of thymus or  lymph gland ce l l s  (group 5 and 6) the 
life span of the mice was sl ightly reduced  by compar i son  with the control  (group 10), but these d i f ferences  
were not s ta t i s t i ca l ly  significant.  

Death of mos t  of the mice f rom t ransplanta t ion s ickness  could be p reven ted  only (exper iments  of 
s e r i e s  III) if the hybrids were  i r r ad ia t ed  10 days a f te r  t ransplantat ion of the paren ta l  cel ls  and if they 
r ece ived  an injection of a mixture  of lymphocytes  and bone m a r r o w  cel l s  f romsyngene t i e  mice (group 14; 
P < 0.05). With an inc rease  in the number  of lymphocytes  in the mixture  injected,  the therapeut ic  ef fec t  
was inc reased  (group 15). Transplanta t ion  of a mixture  of cel ls  into the an imal  of these groups caused  
d i sappearance  of the manifes ta t ions  of homologous d i sease ,  the mice began to gain in weight, and no 
fur ther  deaths were  obse rved  (period of observa t ion  200 days) .  Bone m a r r o w  cel ls  alone,  if injecl~ed a f t e r  
i r rad ia t ion  even in large doses ,  did not p revent  the development  of homologous d isease  in mos t  an imals  
and only slightly i nc reased  the life span of the mice (group 12) by compar i son  with un i r rad ia ted  control  
hybrids (group 16). After t ransplanta t ion of the paren ta l  ce l l s  the hybrids showed inc reased  sens i t iv i ty  
to i r radia t ion  and died during the f i r s t  5-8 days a f t e r  i r rad ia t ion  (group 13), whereas  control  mice did 
not die within I month af ter  rece iv ing  this dose.  

The r e su l t s  la rge ly  conf i rm the evidence in the l i t e ra ture  that a t tempts  to prevent  deaths of an imals  
f rom t ransplanta t ion s ickness  by injection of syngenetic hematopoiet ic  ce l l s  l a t e r  than the 5th-6th day a f t e r  
t ransplanta t ion of al logeneic cei ls  a re  unsuccessfu l  (1, 9, 15-18], even af ter  p r e l i m i n a r y  i r rad ia t ion  of the 
recipient; in which a "graf t  ve r sus  host" reac t ion  had prev ious ly  been induced [10]. Accordingly many 
author i t ies  consider  that the immunocompeten t  cei ls  of the al logeneie graf t  a re  capable of inducing 
i r r e v e r s i b l e  changes in the rec ip ien t  's t i s sues ,  and these changes contr ibute to the fu r the r  development  
of the t ransplanta t ion s ickness  even in the absence of donors '  ce l l s .  As evidence it  is pointed out that in 
the study of c h i m e r i s m  in un i r rad ia ted  hybrids a few days a f te r  t ransplantat ion of paren ta l  cel ls  a ve ry  
smal l  number  of donor mi toses  can be detected [11, 12]. By con t ras t  with those authors  cited above,  who 
in all the i r  expe r imen t s ,  used only one type of hematopoiet ic  ce i l s  (bone m a r r o w  or  lymphocytes)  for  
t r ea tmen t  and did not obtain posi t ive r e su l t s ,  in the p r e sen t  expe r imen t s  the fur ther  development  of homo-  
logous d i sease  was successfu l ly  p reven ted  by the use of i r rad ia t ion  of the expe r imen ta l  mice followed by 
injection of a mixture  of syngenetic bone m a r r o w  cel l s  and lymphocyte s.  

It can be concluded f r o m  the analys is  of the p resen t  invest igat ions and r e su l t s  obtained by other  
worke r s  that donors '  ce l l s  r em a i n  for  a long t ime in the r ec ip i en t ' s  body and faci l i ta te  the development  
of homologous d isease  without exhibiting a high level  of mitot ic  ac t iv i ty .  The poss ibi l i ty  cannot be ru led  
out that a f ter  injection of donors '  ce l ls  thei r  number  d e c r e a s e s  rapidly ,  but before  this they modify the 
hos t ' s  immune s y s t e m  to such an extent  that its ce l l s  become capable of reac t ing  against  i ts  own ant igens,  
and a lso  agains t  injected syngenetic cells ,  abolishing their  therapeut ic  action. Fu r the r  expe r imen ta l  inves -  
t igat ions a re  n e c e s s a r y  to conf i rm these hypotheses .  
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