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Cells f r o m  the lymph glands and spleen of donor rabb i t s ,  immunized with r e c i p i e n t s '  leuko- 
cy tes ,  prolonged the life span of a donor ' s  skin g ra f t  by compar i son  with a g ra f t  f r o m  an 
intact  rabbi t .  Both gra f t s  of these  rabbi t s  surv ived  longer than gra f t s  on the control  groups  
of r ec ip ien t s .  Allogeneic ant i leukocyt ic  s e r u m  weakened the effect  of the immune cel ls .  
Changes p r o g r e s s i n g  to nec ros i s  were  obse rved  in the lymph glands of rabbi t s  rece iv ing  
the immune cel ls ,  and the ce l l s  of these lymph glands were  sens i t ive  to the eytotoxic a c -  
tion of complement .  

The g r a f t  v e r s u s  hos t  r eac t ion  (GVHPJ can be used as a p rocedure  to inhibit the p r i m a r y  immune 
r e sponse  [6-9]. Fore ign nonimmune and immune cel ls  injected while the rec ip ien t  is in a s ta te  of a r eac t i v -  
ity to them can dep re s s  both the synthes is  of antibodies against  dif ferent  antigens and t ransplanta t ion  im-  
munity [3, 4, 6-9]. Both a genera l  and a local  GVHR may  occur ,  no twi ths tanding  a s imul taneous  r e sponse  
of the rec ip ien t  to the g ra f t  [4, 6, 12]. This phenomenon evidently explains the inc reased  su rv iva l  of g ra f t s  
in rabbi t s  a f te r  p r e l i m i n a r y  reg iona l  t ransplanta t ion  of the lymph glands of donors  immunized  with antigens 
of the future r ec ip ien t s  [1, 14, 15]. 

The object  of the p re sen t  invest igat ion was to study the effect  of cel ls  and a n t i s e r u m  of speci f ica l ly  
sens i t ized  donors  on the t r ansp lan ta t ion  immuni ty  of no rma l  adult r ec ip ien t s .  

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

Expe r imen t s  were  c a r r i e d  out on noninbred female  rabbi t s  weighing 2.5-3.5 kg. The donor and r e -  
cipient  had ha i r  of  d i f ferent  co lo rs .  The donor rabbi t s  were  immunized  with suspens ions  of the spleen and 
lymph gland cel ls  of the future rec ip ien t s  [2]. On the 5th-6th day a f t e r  immunizat ion  the inguinal o r  axi l -  
l a ry  lymph glands were  taken f r o m  the donors and suspens ions  containing up to 95% of viable cel ls  were  
p r epa red  f r o m  them [2]. The suspens ions  of lymph gland cel ls  (up to 2.107-.18.10 T cells) were  injected 
in t ravenously  into the r ec ip ien t s  a t  the t ime of the skin graf t ing,  and the donors were  again  immunized  with 
the r e c i p i e n t s '  ce l l s .  F r o m  5 to 6 days l a t e r  viable donor s '  spleen cel ls  were  injected into the rec ip ien t s  
(in a dose of 2.108-2.8 -108 cel ls  per  animal) .  The an imals  of one of the groups  were  injected with the cel ls  
of the immunized  donors  30 rain-2 h a f t e r  intravenous injections of 10-20 ml  al logeneic ant i leukocyt ic  
s e r u m  (AALS) of the s a m e  donors ,  the c h a r a c t e r i s t i c s  of which were  desc r ibed  prev ious ly  [2]. 

Two ful l- thickness skin g ra f t s  (each measu r ing  6-9 cm 2) were  t ransplan ted  on the dorsa l  region of 
the r ec ip ien t  r abb i t s .  One g ra f t  (experimental)  was taken f r o m  the donor of the immune or  no rma l  ce l l s ,  
while the second (control) was taken f r o m  an intact  rabbi t .  
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TABLE 1. Resul ts  of Skin Graft ing in Rabbits Injected with Donors '  
Immune Cells (M~ m) 

Group of 
animals 

l-a 

2-g 

3-~ 

4-u 

5-~ 

Materials for immuniza- 
tion of recipients 

Immune cells 

Immune cells disintegrated- 
by freezing 

Normal celI~ 

AALS and immune cells 

Control 

~ Beginning of rejection of grafts (in days) 

' ~  ~ ~1 J "~ ~ .~ experimental control 

ll 14----- 1,3 (10--23) 
Pe-c <0,05 

P e-2-a <0,05 
--0,001 

6,5• (6--7) 
7-----0,6 (6--]0) 

Pe-c >0,I 
10---+ 1,2 (7--16) 

Pe-c >0,1 
< 0,05 '%~,~'~,1 (6-7) 

10-- 1,4 (6--20) 
Pc-2,~ <0,05 
Pc-s,4 >0,l 

6,5-----0,6 (6--7) 
8--+1,0 (6--14) 

Pc-s >O,1 
9~0,9 (7--14) 

Pd-~,s <0,05 
Pc-s >0,1 
6,@+0,3 (6--7) 

Legend: e) expe r imen ta l  graft ;  c) control;  numbers  denote group 
number s .  

The act ion of complemen t  [2] on the lymph gland cel ls  of the rec ip ien t  rabbi t s  was studied.  The s ig-  
nificance of d i f fe rences  between the surv iva l  per iod of the exper imenta l  and control  graf t s  within each 
group was de te rmined  by the c r i t e r ion  of signs [5] and between groups by Student 's  c r i t e r ion .  

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

The life span of the g ra f t s  was de te rmined  f r o m  the t ime until they began to be re jected,  as shown 
by the appearance  of the f i r s t  signs of a d is turbance  of the c i rcula t ion  (a r te r ia l  or  venous h y p e r e m i a ,  p e -  
techial  h e m o r r h a g e s ) .  :[his t ime co r responded  to the per iod in which the s ta te  of the g ra f t s  was good [1]. 
This method of a s s e s s m e n t  e l iminated  the possibi l i ty  of e r r o r s  which a r i s e  when the life span of g ra f t s  is 
de te rmined  f r o m  thei r  total  nec ros i s .  

The genera l  s tate  of the rec ip ien t  r abb i t s  injected with lymph gland and spleen cel ls  of the unimmu- 
nized donors  was s a t i s f ac to ry .  A t e m p o r a r y  lymphocytopenia  was obse rved  in the blood, accompanied  by 
a marked  leukocytos is .  In some rabbi t s  a f te r  injection of spleen cells  (btl~6th day), which was preceded by 
injection of lymph gland cells  on the day of t ransplanta t ion ,  dyspnea was obse rved  and 3 of the an imals  died 
with signs of shock soon a f t e r  this injection. 

In all  rabb i t s  of group 1 rece iv ing  lymph gland and spleen cei ls  of the immunized  donors ,  as a rule 
the donor ' s  g ra f t  surv ived  2-10 days longer  than the g ra f t  f rom the intact  rabbi t .  Bes ides  this specif ic  
effect ,  a nonspecif ic  effect  was observed:  inc reased  surv iva l  of the expe r imen ta l  and control  g ra f t s  on the 
rec ip ien t s  of group i com pa red  with the g ra f t s  on animals  of all o ther  groups .  In some rabbi t s  s igns of 
r e jec t ion  of the g ra f t  appear ing  on the 6th or  14th day (patches of venous h y p e r e m i a  and petechial  h e m o r -  
rhages)  d i sappeared  la te r ,  mode ra t e  desquamat ion  of the ep ide rmi s  was obse rved  with loss  of ha i r ,  and the 
g ra f t s  r ema ined  in this s a t i s f ac to ry  s ta te  until the i r  eventual death, which was preceded by a more  abrupt  
d is turbance  of the c i rcula t ion  (edema, la rge  h e m o r r h a g e s ) .  

The r e su l t s  of the his tological  s tudy of the graf t s  also conf i rmed that  whereas  graf t s  f r o m  the cell  
donors  were  viable ,  those f r o m  the intact  r abb i t s  had undergone nec ros i s .  The epi thel ium of the f o r m e r  
pro l i fe ra ted ,  the d e r m i s  was mode ra t e ly  col lagenized,  and evidence of hype rke ra to s i s  was p re sen t  in the 
ep ide rmis ,  although no inf i l t ra t ion by the r ec ip i en t ' s  cells was obse rved  (Fig. l a ) .  The gra f t s  f r o m  intact  
donors  were  cons iderably  inf i l t ra ted by the r ec ip i en t ' s  monocytes  and lymphocytes ,  no epithel ial  p ro l i f e r a -  
tion was p resen t ,  but instead its des t ruc t ion  could be obse rved  (Fig. lb) .  The prolongat ion of the life of the 
g ra f t s  did not depend signif icant ly on the number  of donor ' s  cel ls  injected. In four rabbi t s  into which spleen 
and lymph gland cel ls  were  injected only on the day of graf t ing,  no delay in r e j ec t ion  of the graf t s  occur red .  

It mus t  be emphas ized  that  in the rabbi t s  of group 2, which also rece ived  cel ls  which were  of i m m u -  
nized donors ,  but d i s in tegra ted  by f reez ing  and thawing, no prolongation of su rv iva l  of the graf t s  was ob- 
tained. 
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Fig. 1. Grafts  on rabbi t  No. 43, 16 days af ter  t ransplantat ion:  a) 
graf t  f rom donor of immune cells;  b) graf t  f rom intact rabbit .  Ex- 
planation in text .  Hematoxylin-eosin.  a) 140 • b) 100 x .  

Injection of viable cells  of unimmunized donors into the recipients  under these exper imenta l  condi- 
tions did not significantly affect  the r e su l t  of t ransplantat ion (Table 1, group 3). Longer survival  of the 
graf t  f rom the donor of the cells  (by 3 days) or ,  converse ly ,  the graf ts  f rom the intact rabbits  (by 8 days) 
was observed in only 2 rabbi ts  of this group.  

Cells of the lymph glands or  spleen of the immunized donors,  if injected in t radermal ly  in a dose of 
0.05 ml (from 300,000 to 1,000,000 cells) s imultaneously with thei r  intravenous injection evoked, a f te r  24h, 
a reac t ion  (from ++ to +++) in only 4 rabbi ts  of group 1 (in 2 of them the longest  increase  in survival  of 
the exper imenta l  graf ts  was observed) .  Cells of normal  donors usually did not give r i se  to react ions  of 
this type f r o m - - t o  +). 

The most  marked  changes were  observed  in the lymph glands of rec ip ien t  rabbi ts  which rece ived  
lymph gland cells  on the day of graft ing and which died on the 5th-6th day af ter  injection of spleen cel ls  of 
the immunized donors .  Complete and, evidently,  a l lergic  necros is  of the cent ra l  par t  of the lymph gland 
was observed  in these rec ip ien ts  so that all that remained of the gland was cel lu lar  debris  and a r i m  of 
cel ls  at the per iphery ,  mos t  of which were  immature  eosinophils.  Individual lymphocytes and lymphoblasts  
also were  seen (Fig. 2a). In the rabbi ts  which died 6 days af te r  injection of the spleen cel ls  of immunized 
donors (12th day af ter  grafting) devastat ion of the medul lary  layer  was observed.  Only small  per icap i l la ry  
collect ions of lymphocytes  were  p resen t  in it. The s t roma was s t ruc tu re l e s s  or  only cel l  ghosts could be 
seen.  Subcapsular  loci of pro l i fe ra t ion  were  present ,  consist ing of large blast-l ike re t icu lum cells  and 
lymphocytes  with a Rieder  type of nucleus.  As a rule  fol l icles were absent  (Fig. 2b). The changes were  
less  marked  in the lymph glands of the surviving rec ip ien t  rabbi ts .  However,  zones of devastation,  lysis  
of the nuclei,  and dedifferent iat ion of the cel ls  were  observed.  These changes in the lymph glands of the 
rec ip ients  r e sembled  those found in the GVHR [13]. 

Since immune cells  and humoral  antibodies may act synergical ly ,  potentiating each o ther ' s  effect  
[10, 11], it  was decided to study the combined action of the cel ls  and s e rum of immunized donors on the 
immunity of the rec ip ients  (Table 1). In group 4, moderate  delay (by 3-5 days) of re jec t ion  of the exper i -  
mental  g ra f t  compared  with the control  was observed  in only 3 rabbi ts .  However,  the life of the graf ts  on 
the animals  of this group was prolonged by compar ison with that of graf ts  on the control  group of rabbits  
(Table 1), Weakening of the immunodepress ive  action of the cells  by an t i se rum is evidently explained by a 
phenomenon of the "potentiation effect"  type [11]. The injected immune cells  possibly formed antibodies 
which were adsorbed on the lymph gland cel ls  of the rec ip ien t  rabbi ts .  This is conf i rmed by the fact that 
cel ls  of 4 of 10 such rabbits  underwent  lysis  under the influence of active (but not inactivated) guinea pig 
complement .  Lymph gland cells  of the other  groups of rabbi ts ,  not receiving immune cel ls ,  were not lysed 
by complement .  
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Fig. 2. Lymph glands of rabbits  a f te r  injection of cel ls  f rom im- 
munized donors:  a) lymph gland of rabbi t  No. 28; pale a rea  below 
is a zone of necros i s ;  b) lymph gland of rabbi t  No. 51. Explana- 
tion in text.  Hematoxyl in-eosin ,  140 • 

The cel ls  of immunized donor rabbi ts ,  injected into rec ip ients ,  thus induced both a specif ic  increase  
in the Survival of the graf t  f rom the cell  donor compared  with the graf t  f rom the intact rabbit ,  and also a 
nonspecific depress ion  of t ransplantat ion immunity in these animals compared  with the control  groups of 
rec ip ien ts .  Specific inhibition of t ransplantat ion immunity was evidently due to interact ion between the 
GVHR and the newly developed reac t ion  of the rec ip ien t  to 2 graf t s  with a different  isoantigenic spect rum,  
as a r e su l t  of which clones of immunocompetent  cells  responding to the graft ,  and having common isoant i -  
gens with the immune cells  injected,  were  select ively  inhibited. 
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