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In the ea r ly  s tage of the graf t  ve r s u s  host  r eac t ion  developing in hybr ids  (CBA • C57B1/6j) F 1 as a 
r e s u l t  of t ransplanta t ion  of paren t  spleen cel ls  f r o m  C57B1/6j mice  into them,  inc reased  pro l i fe ra t ion  of 
lymphoid t i ssue  is obse rved .  This is followed by p r o g r e s s i v e  lymphoid a t rophy and f ib ros i s .  In the late 
s tage of t ransplanta t ion  s ickness  due to the graf t  ve r sus  host  reac t ion ,  bes ides  the lymphoid atrophy de-  
genera t ive  and des t ruc t ive  changes a r e  found in the l iver  and spleen.  In the la rge  intest ine in the late  stage 
of the d i sease ,  g ross  changes develop,  including inf lammat ion  and u lcera t ion  of the mucosa  and submucosa ,  
t h rombos i s  and h e m d r r h a g e s  in the smal l  v e s s e l s ,  and total  nec ros i s  of the intest ine wall .  

It is now undisputed that the leading ro le  in the pathogenesis  of t ransplanta t ion  s ickness  a r i s ing  as a 
r e su l t  of the graf t  v e r s u s  host  r eac t ion  (GVHR) is played by the immunologic  reac t ion  of the donor ' s  i m m u -  
nological ly competent  cel ls  against  the foreign antigens of the rec ip ien t  [6, 13]. However ,  the pa thomorpho-  
logical  changes a r i s ing  in the rec ip ien t  during the GVHR and their  ro le  in the development  of t r ansp lan ta -  
tion s ickness  have not yet  been adequately studied. The difficulty in the study of this p rob lem is that in 
some pathological  s ta tes  a r i s ing  during the GVHR changes in the host  may  take place through the action of 
var ious  externa l  f ac to r s .  In pa r t i cu la r ,  in the secondary  s ickness  of radia t ion  c h i m e r a s ,  the main  cause of 
which is cons idered  by m o s t  inves t iga tors  to be the GVHR [1, 3, 10], some  changes in the body a r i s e  as the 
r e s u l t  of i r rad ia t ion .  

To study the changes developing in the body of the rec ip ien t  during the GVHR it is p r e f e r a b l e  to use 
a technical ly  "pure" s y s t em  excluding any poss ib le  radia t ion effect .  This demand is sa t i s f ied  by a sys t em 
in which the GVHR is produced by inject ing spleen cel ls  f rom the pa ren t s  into the F 1 hybrid. In such a 
sy s t em the hybrid is to lerant  to cel ls  of the pa ren t  line for  genetic r easons ,  but the paren t  cel ls  can r eac t  
against  antigens of one of the pa ren t s  contained in the hybr id ' s  body. 

The object  of these expe r imen t s  was to study pathological  changes taking p lace  in hybr ids  during the 
GVHR at  d i f ferent  phases  of its development .  

EXPERIMENTAL METHOD 

Experiments were carried out on 175 F I hybrids (CBA • C57B1/6j) weighing 16-18 g. Spleen cells 

from mice of the parent line C57BI/6j were injected intravenously into 150 hybrids in order to evoke a GVHR. 

A suspension of spleen cells in Hanks' solution was prepared by mincing the organs in a glass homogeni- 

zer and passing the mass several times through a Kapron filter. All procedures were carried out under asep- 

tic conditions. To count dead cells eosin was used in a dilution of 1 : 2000. The suspension was kept on ice 
and injected into the retroorbital venous sinus of the hybrids in a dose of 110-120 • 106 living cells in a 

volume of 0.25-0.3 ml between 30 and 60 min after preparation. Heparin was added to the suspension before 

injection in a dose of 5-10 units per mouse. None of the animals died in these cases from thrombo-embo- 
lism even when the suspension was injected very quickly. 

The animals were sacrificed 15-25 at a time at different times after transplantation of the spleen 

cells: 5, I0, 15, 20, 25, 30, and 40 days. Twenty-five hybrids were left alive after transplantation to re- 

main under observation. Another 25 hybrids receiving no injections of spleen cells also were sacrificed~ 
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At autopsy morphologica l  changes were  found in the intest ine,  l i ve r ,  spleen,  m e s e n t e r i c  lymph glands,  and 
thymus.  Sections s tained with h e m a t o x y l i n - e o s i n  were  used for  his tological  invest igation.  

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

The control  mice  developed signs of t ransplanta t ion s ickness  15-20 days af ter  injection of the spleen 
cel ls  (loss of weight, reduced mobi l i ty ,  untidiness of the ha i r ,  exhaustion,  d iar rhea},  causing death of mos t  
of these an imals  within 30-40 days af ter  t ransplanta t ion.  

En la rgement  of the spleen and lymph glands was obse rved  mac roscop i ca l l y  in the mice  sac r i f i ced  af -  
t e r  5-15 days .  En la rgement  of these organs  reached  a max imum 10-15 days af ter  t ransplantat ion.  La te r  a 
p r o g r e s s i v e  a t rophy of the spleen and lymph glands developed,  and this r eached  a max imum in the late stage 
of the GVHR. The thymus was not enlarged in the ea r ly  s tage of the GVHR and it s t a r t ed  to atrophy 10 days 
a f te r  t ransplanta t ion.  Thickening of the mucous m e m b r a n e  with the fo rmat ion  of u lce rs  and hemor rhages  
on i ts  su r face  were  obse rved  in the la rge  intest ine of some  of the mice  killed in the late s tage of the GVHR 
(20-40 days af ter  transplantation}. 

The lymphoid fol l ic les  of the spleen and lymph glands were  g ros s ly  enlarged 5 days af ter  t r ansp lan ta -  
tion and they showed evidence of hyperp las i a ,  chiefly because  of p ro l i fe ra t ion  of the lymphoid e lements .  
Ten days a f te r  t ransplanta t ion the lymphoid fol l ic les  began to a t rophy and the number  of his t iocytes  was ap-  
p rec iab ly  reduced.  The lymphoid a t rophy was pa r t i cu la r ly  ma rked  in the late per iods  of the d i sease .  At 
the s ame  t ime loci of myeloid  hematopoies i s  were  s o m e t i m e s  obse rved  in the s inuses  of the spleen,  and f i -  
b r o s i s  of the pulp of the spleen and lymph glands was intensif ied.  In the thymus a d e c r e a s e  in the number  
of lymphoid cel ls  was noted during the development  of t ransplanta t ion s i ckness ,  and was followed by r e p l a c e -  
ment  by connective t i ssue.  

Hyperp las i a  of the Kupffer  cel ls  appeared  in the l iver  5 days af ter  t ransplanta t ion,  and was followed 
by the onset  of cloudy swelling and fat ty  degenerat ion of the hepatoeytes ,  accompanied  by regenera t ion .  In 
the late s tage of the GVHR amyloidos is  was some t imes  p resen t .  

En la rgement  of the lymphoid fol l icles was found in the intest ine 5-10 days af ter  t ransplanta t ion,  e s -  
pecia l ly  in the P e y e r ' s  patches and so l i ta ry  fo l l ic les ,  and in f l ammato ry  changes occu r r ed  in the mucosa  and 
submucosa .  On the following days the number  of lymphocytes  in the lymphoid t i ssue  of the intestine was 
reduced,  and the number  of h is t iocytes  was cor respondingly  inc reased .  Gross  des t ruc t ive  changes were  
found in the la rge  intest ine of 17% of the mice  sac r i f i ced  in the late s tage of the GVHR: nec ros i s  of the mu-  
cosa  and submueosa ,  focal  u lce rs  and h e m o r r h a g e s ,  the fo rmat ion  of bac te r i a l  thrombi  or  thrombi  on a 
background of s t a s i s  in the smal l  blood v e s s e l s  of the intes t ine.  

No changes were  found at autopsy and during histological  examinat ion in the organs  of hybr ids  not 
r ece iv ing  injections of paren t  ce l l s .  

The resu l t s  mainly  conf i rm data p rev ious ly  published, indicating that during the development  of the 
GVHR the inc reased  pro l i fe ra t ion  of lymphoid t issue obse rved  in the ea r ly  s tage of the reac t ion  is r ep laced  
by inc reas ing  signs of a t rophy and f ib ros i s .  

As well as changes in the lymphoid s y s t e m  of the mice  in the late stage of t ransplanta t ion s i ckness ,  
g ross  degenera t ive  and des t ruc t ive  changes were  found in the other  o rgans ,  including the la rge  intest ine.  
Concurrent ly  with our own r epo r t  [2], a descr ip t ion  of these changes in the intest ine and other organs  of 
adult un i r rad ia ted  hybrids  with t ransplantat ion s ickness  was given by Cornel ius and c o - w o r k e r s  [9]. Other 
worke r s  [11, 12] obse rved  less  marked  changes in the intest ine under the same  conditions. 

The r e su l t s  show that during the GVHR the ea r l i e s t  changes a re  obse rved  in the lymphoid t issue,  
whereas  the intest ine becomes  affected at a compara t ive ly  late s tage of the d i sease .  

Some work e r s  consider  that the changes in the intest ine a re  due to the cytotoxie action of the immuno-  
logical ly competent  cel ls  of the graf t  [9, 14, 15]o Others  [8] see  the cause  of these d is turbances  in the action 
of bac te r i a  p re sen t  in the intest ine,  for  in b a c t e r i a - f r e e  radia t ion ch imera s  with secondary  d i sease  no such 
changes develop in the intest ine.  

The r e su l t s  of the p resen t  invest igat ion suggest  that as a r e su l t  of the cytotoxic action of the donor ' s  
lymphocytes  on the intest inal  mucosa ,  and also as a r e su l t  of a t rophy of the lymphoid apparatus  of the in tes -  
tine, the la t te r  becomes  sensi t ive  to the action of its own bac te r i a l  f lo ra ,  which may  cause the development  
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of extensive des t ruc t ive  changes therein .  Injury to the intestinal b a r r i e r ,  and the considerable  changes in 
the lymphoid sys tem as a whole of the recipients  may,  in turn,  faci l i tate  the penetrat ion of mic roorgan i sms  
capable of influencing the clinical course  and outcome of the t ransplantat ion sickness f rom the intestine in- 
to the blood s t r eam.  These  hypotheses a re  confirmed by the resu l t s  of e a r l i e r  exper iments  [4, 5, 7]; these 
showed that in t ransplantat ion sickness produced in uni r radia ted  hybrids  by transplantat ion of spleen cel ls  
f rom the paren ts ,  an autoinfection regu la r ly  develops in the major i ty  of the mice in the late stage of the 
d isease  and exer t s  a significant influence on the outcome of the transplantat ion s ickness .  
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