
M I C R O B I O L O G Y  A N D  I M M U N O L O G Y  

SPECIFIC SUPPRESSION OF TRANSPLANTATION 

IMMUNITY IN RABBITS BY ANTISERUM OF DONORS 

IMMUNIZED WITH RECIPIENTS' LEUKOCYTES 

D.  K ,  N o v i k o v ,  G .  P .  A d a m e n k o , ~  UDC 612.6.02.017.1,014,46:615.365,018.53 
a n d  V ,  I .  N o v i k o v a  

The a n t i s e r u m  of donor rabbi t s  obtained a g a i a s t t e u k o c y t e s  of future rec ip ien ts  prolonged 
the life span of the donor ' s  skin graf t ;comparef l  with a graf t  f rom an intact rabbi t .  This 
s e r u m  contained cytotoxins and induced b l a s t - t r a n s f o r m a t i o n  of the r ec ip i en t s '  leukocytes  
in v i t ro .  The complement  was cytotoxic for lymph gland ceils  of rec ip ien ts  which had 
rece ived  these s e r a .  The f l u o r e s c e n t  antibody me~hod revea led  globulin on these cel ls .  

P r e l i m i n a r y  findings [4] showed that a t logeneic  ant i leukocyt ic  s e r u m  can inhibit t ransplanta t ion im-  
munity in rabbi t s  and r a t s .  

The object  of  the invest igat ion descr ibed  below was to study 
the effect  and m e c h a n i s m  of action of an allogeneic anti leukocytic 
s e r u m  (AALS) on immuni ty  in rabbi t s  rece iv ing  skin g ra f t s .  The 
AALS was obtained f rom the future donor a f te r  p r e l i m i n a r y  immuni -  
zat ien with living and dead cel ls  f rom the r ec ip i en t ' s  spleen and 
lymph glands .  

Fig. 1~ Skin graf t s  on a r ec ip i -  
ent rabbi t .  Top graf t  f rom in ,  
tact  rabb i t  (extensive h e m o r -  
rhages  vis ible) ;  bot tom graf t  
f rom AALS donor (normal) .  

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

Exper imen t s  were  ca r r i ed  out on noninbred rabbi t s ,  mos t ly  
f ema les ,  weighing 2.5-3.5 kg. As a ru le  the donor and rec ip ien t  
were  different  in coter  but of the s ame  sex.  

Suspensions of cel ls  f rom pieces  of spleen or lymph glands of 
the future rec ip ien t s  were  p r e p a r e d  in Hanks ' s  solution and injected 
into the donor rabbi t s  subcutaneously,  along with Freund ' s  adjuvant,  
and in t ravenous ly  in doses  of between 10 and 100 mill ion cel ls .  Be-  
tween three  and five such injections were  given at in terva ls  of 3-5 
days.  Altogether  two or three  cycles  of immunizat ion were  ca r r i ed  
out, with in terva ls  of 17-30 days.  The cel ls  were  counted in a Gor -  
yaev, s c h a m b e r a n d  their  viabil i ty was de te rmined  by staining with 
t rypan blue and eosin [1]. 

The AALS was obtained on the 7th-10th day a f te r  the last  i m -  
munizat ion of  the donor rabbi t s .  The t i ter  of cytotoxins [1] and of 
leukoagglutinins [2] against  cel ls  of the r ec ip i en t s '  lymph glands 
was de te rmined .  The same  s e r u m  was injected into intact  rabbi~s,  
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TABLE 1. Resu l t s  of Skin Graft ing P r o c e d u r e s  on Rabbi ts  Rece iv ing  AALS 

Group T r e a t m e n t  of rec ip ien t s  

AALS during grafting and 
1-3 days thereafter in 
doses of 6-18 ml 

AALS daily, starting 5-9 
days before grafting, 
in doses of 2-8 ml 

AALS as in group i, but 
from two donors 

SND by the s a m e  scheme  
as AALS 

Nothing injected 

Number  
of 

r abb i t s  

Beginning of re jec t ion  
of g ra f t s  (days) 

expe r imen ta l  control 

II.7~: 0.85 
Pc-4 < 0.001 

7• 

Pc-4 > 0.I 

9.7 ~= 1.1 
Pc-4 < 0.02 

i0 14 ~= 0.67 
Pexp-c  < 0.05 
Pexp-4 < 0.001 

I0 • 1.0 
Pexp -c  < 0.05 
Pexp-4 < 0.02 

9.5 • 1.32 
10 =e 1.22 

Pexp-4 < 0.05 
6.7 ~: 0.4 

6.5 • 0,08 

6.6 m 0.53 

Ti te r  of antibodies 
in AALS 

1 : i 0 -  1:160 

whole-  
1 :16  

1:4-1:8 

and the s e r u m  of these  an imals  was injected into the rec ip ien ts  together  with AALS. The intensi ty of the 
reac t ion  (denoted by + signs) was r ead  a f te r  6-24 h. 

Suspensions of cel ls  of the r abb i t s '  lymph glands,  made up in medium No. 199 (0.5 mi l l ion /ml ) ,  con-  
taining 20% AALS or inact ivated intact  s e r u m ,  were  incubated for 3 days at 37~ in C a r r e l ' s  f lasks .  Cells 
f rom lymph glands of intact  rabbi t s  were  incubated in a s im i l a r  manner .  Cytohemagglutinin (0.025 ml /ml )  
was added to some of the f lasks  with intact  s e r u m .  Blas ts  were  counted in 3-5 f lasks  in each var ian t  of 
the exper imen t .  

On each of the 38 rec ip ien t  r abb i t s ,  two fu l l - th ickness  skin graf ts  were  applied to the dorsa l  region 
(6-9 cm 2 in each  case) .  One graf t  (experimental)  was taken f rom the donor of the an t i se rum,  while the 
second (control) was taken f r o m  an intact  rabbi t .  Rabbi ts  injected with the s e r u m  of no rma l  donors (SND) 
l ikewise each  r ece ived  two gra f t s  of skin f r o m  different  donors .  The inguinal or ax i l la ry  lymph glands 
were  r emoved  f rom some of these  control  r ec ip ien t s  and sp lenec tomy p e r f o r m e d  as a p r e l i m i n a r y  m e a s u r e .  
These  opera t ions  had no signif icant  effect  on the ra te  of su rv iva l  of the gra f t s .  

The cytotoxici ty of complemen t  for lymph gland cel ls  of the rec ip ien t  rabbi t s  was tes ted  at va r ious  
t imes  af ter  the an imals  r ece ived  injection of a n t i s e r u m  f rom the donors or  of no rma l  s e r u m .  For  this pu r -  
pose ,  0.1 ml  of whole or  diluted act ive guinea pig complemen t  was added to 0.1 ml  of the suspension of 
lymph gland cells  (2 m i l l i o n / m l ,  90-957c of Hving cel ls) ,  and in the control  the s ame  volume of inact ivated 
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Fig~ 2. 
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B l a s t - t r a n s f o r m i n g  
action of AALS: a) lymph 
gland cel ls  of r ec ip ien t s  o f  
g ra f t  (donors of cel ls  for  
PrePar ing  AALS) ; b) lymph 
gland cel ls  of intact  r a b -  
b i t s ;  1) AALS; 2) n o r m a l  
s e r u m  + cytohemagglut inin;  
3) n o r m a l  s e r u m .  Ordinate:  
pe rcen tage  of b l a s t  ce l l s .  

complemen t  (56~ for 30 min) was added. A second control  tes t  was set  
up with the same  complement ,  but with lymph gland cel ls  f rom an intact  
rabbi t .  Incubation continued for 1 h at 37 ~ The cytotoxic index was ca l -  
culated.  

The d i rec t  and ind i rec t  f luorescent  antibody methods [3] we re  used 
to study adsorpt ion of globulin, injected with the AALS, on cel ls  of the 
r e c i p i e n t s '  lymph glands.  Suspensions of living cel ls  obtained af ter  in-  
jection of AALS were  t r ea ted  with s e r a  labeled with f luoresee in  i so th io-  
cyanate  ( f rom the GamMeya  Insti tute of Epidemiology and Microbiology,  
Batch 400, working dilution 1 :64 ,  and batch 524-1, working dilution 1 :32) ,  
and with p r e l i m i n a r i l y  absorbed  r ec ip i en t ' s  lymph gland cei ls  obtained 
before  inject ion of AALS, or  cel ls  of a control  rabbi t .  

Morphological  and h i s tochemica l  studies of the r abb i t s '  lymph 
glands were  c a r r i e d  out before  and a f te r  injection of AALS or  SND. Sec-  
tions through the lymph glands were  stained with hematoxy l in -eos in  and 
Schiff 's  r eagen t ,  DNA was demons t ra ted  by Feulgen ' s  method,  RNA by 
B r a c h e t ' s  method,  and re t icul in  by the method of Gordon and Sweet [6]. 
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Fig. 3. Lymph gland of rabbit  receiving AALS 
(10 days before allotransplantation).  Stained 
for DNA by Feulgen's  method, 280• Explana-  
tion in text. 

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

The cr i ter ion used to determine the beginning of 
re ject ion of the graf ts  and, consequently, to determine 
their life span was the time of appearance of the f i rs t  
signs of disturbance of the circulation on their surface 
(ar ter ia l  or venous hyperemia,  petechial  hemorrhages) .  
In some cases  (some recipients  after  receiving AALS), 
when these signs were not present ,  the life span of the 
graf ts  was est imated from the beginning of their d r y :  
ing and compaction. 

The genera l  condition of the rabbits  receiving 
AALS was not significantly affected. Depending on the 
doses and scheme of administrat ion of AALS, the su r -  
vival period of the graf ts  applied to the rabbits  differed 
slightly. However, as a rule,  a graft  f rom the AALS 
donor (experimental) survived longer than a graft  f rom 
an intact rabbit  by 1-6 days (Table 1, groups 1 and 2; 
Fig. 1). At the same time, the life span of both graf ts  
was increased on recipients  receiving AALS compared 

with the graf ts  on rabbits  injected with SND (Table 1, group 4). In the group of rabbits  (Table 1, group 3) 
receiving AALS from two donors of the same li t ter  (the two experimental  graf ts  were taken f rom the same 
animals),  no difference was observed in the survival  period of the experimental  and control g ra f t s .  How- 
ever ,  in this group also the life span of all the graf ts  was longer than that of graf ts  on rabbits  of group 4. 

The t i ters  of lymphocytotoxins in the AALS usually were low (Table 1). The lowest t i ters  were ob- 
served in the se ra  of the rabbits  of group 2, for which the last  cycle of immunization was car r ied  out with 
living lymph gland cells only. Cytotoxins were absent f rom the se ra  of some donors,  and in such cases  no 
lymphagglutining likewise were found. 

When in t radermal  injections of AALS from the donors were  given to the recipients ,  the react ion in 
three of the seven rabbits  was positive (from + to +++).  The same ant i sera  evoked no react ion or a weak 
react ion in the intact rabbi ts ,  and the s e r a  of intact rabbits  evoked no react ion in the experimental  rec ip i -  
ents o 

AALS, when added in vi tro to lymphocytes of rabbits  whose cells were used for immunization,  led to 
b las t - t rans format ion  of the lymphocytes  to a g rea te r  degree than the serum of intact rabbits .  It also in- 
duced b las t - t rans format ion  of the lymph gland cells of intact rabbits ,  but evidently to a l esse r  degree (Fig. 
2). B las t - t rans format ion  of the cells was even induced by AALS in which no cytotoxins were detected. 

Treatment  with absorbed labeled se ra  of the lymph gland cells taken f rom rabbits after  injection of 
AALS revealed the presence  of globulin on their surface.  This was shown by f luorescence of their  surface 
in the form of hal f - r ings  or dots. The luminescence index was low (0.15-0.22). Either diffusely lumines-  
cent cells or single dots on their surface were visible in the controls .  

Active (but not Inactivated) guinea pig complement  had a cytotoxic action on lymph gland cells taken 
at different t imes from rabbits  injected with AALS. At the same time, it was not toxic for cells of control 
rabbits .  Evidently antibodies injected with AALS were adsorbed on the lymph gland cells of the experimental  
rabbi ts ,  but in vivo, for some reason  or  other,  rabbit  complement had no cytotoxic action on them. 

After injection of AALS into recipient  rabbi ts ,  marked dedifferentiation of cells,  an increase  in the 
number  of blast  cells,  and prol iferat ion of the re t icu lar  cells and vascular  endothelium were observed in 
their lymph glands taken before grafting. In some cases ,  karyopyknosis  and karyolys is  were observed in 
par ts  of the lymph glands in the pa racor t i ca l  zone, so that only cell ghosts and their re t icu lar  s t roma  could 
be seen (Fig. 3). No such changes were found in the lymph glands of rabbits  receiving SND. Moderate 
hyperplas ia  was usually observed in such glands. 

Either a t emporary ,  moderate  lymphocytopenia or, on the cont rary ,  lymphocytosis  was observed in 
the blood of the rabbits  receiving AALS. 

AALS obtained from donor rabbits  against isoantigens of the rec ip ients '  leukocytes thus select ively 
inhibited the immune response  to a graf t  f rom the donor to a g rea te r  degree than f rom an intact rabbit.  
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With its evidently largely specific cytotoxic or blast- t ransforming action on the recipients '  lymphoid cells, 
it temporari ly eliminated the clones of immunoeompetent cells most incompatible with the donor. 

The immunodepressive action of AALS during heart  transplants in rats has also been demonstrated 
recently [5]. 
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