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The immunologic nature of re jec t ion  of homograf ts  has been confi rmed exper imenta l ly  and cl inical ly 
[7, 8, 13, 15]. An important  task in noninfectious immunology is the s ea rch  for  new and effect ive methods 
of suppress ing t ransplantat ion immunity.  Reject ion of graf ts  is brought about by the rec ip ien t ' s  lymphoid 
cel ls  [3, 12, 13, 15, 16, 19]. To overcome t issue incompatabil i ty,  the ability of the recipient*s lymphoid 
sys tem to des t roy  homograf ts  must  be suppressed .  A promis ing approach to this problem is the study of 
the effect  of t ransplantat ion of foreign immunological ly competent  cel ls  on reac t iv i ty  of rec ipients  to homo-  
graf ts .  Transplanted  immunological ly competent  cel ls  r eac t  against the foreign antigens of the host  and 
induce homologous disease  in the recipient ,  who is unable to r e j ec t  t ransplanted homologous donor cel ls  
[4, 9, 18]. The effect  of the reac t ion  of the graft  against the host on t ransplantat ion immunity has been ex-  
amined in isolated investigations [2, 11, 20]. However,  the detailed study of the effect  of immunological ly 
competent  cel ls  on reac t iv i ty  of the recipient  toward the homograf t  is ex t r eme ly  impor tant  because  the r e -  
action of the graft  against  the host  causes  a marked  lymphoid atrophy at a la ter  stage in the recipient .  

An at tempt  was made in the present  investigation to d iscover  how the reac t ion  of the graft  against 
the host induced by inject ion of immunological ly competent  cel ls  of parent  s t ra ins  into F 1 hybr ids  (C57B1/6 
• CBA) affects  t ransplantat ion immunity in cases  when the re  is a s t rong antigenic di f ference between 
donors and rec ip ients .  

Graf t  on stunted mouse in good condition (D and 
signs of re jec t ion  of graft  p r e s e n t - l o s s  of hair ,  ne -  
c ros i s ,  s h r i n k i n g - o n  a healthy mouse (]13 at the 
same t imes  (13th day af te r  t ransplantat ion.  

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

Inbred mice of lines C57B1/6, CBA, F i 
(C57B1/6 • CBA), and A, obtained f r o m  the Nurse ry  
of Pure  Line Animals,  Academy of Sciences of the 
USSR (Stolbovaya Station) were  used in the expe r i -  
ments .  The F 1 (C57B1/6 • CBA) hybrids  were  used 
as recipients ,  CBA and C57B1/6 mice as spleen 
donors,  and the A mice as donors of skin grafts .  
The mice weighed 18-19 g and were  aged 2.5-3 
months. Skin f rom line A mice was t ransplanted 1, 
7, and 15 days af ter  injection of spleen cel ls  of pa r -  
ent s t ra ins .  The mouse spleens were  minced in a 
glass homogenizer  with the addition of i ce -co ld  
Hanks 's  solution. The cel l  suspension was f i l te red  
through fine mesh silk, kept on ice,  and injected 
into the recipients  1-1.5 h a f te r  preparat ion.  In one 
s e r i e s  of exper iments  the rec ip ients  were  i r r ad ia t ed  
in a sublethal dose 2 h before  injection of the spleen 
cel ls .  

Skin grafting was c a r r i e d  out by the method of 
Bill ingham and Medawar [5]. In some exper iments  
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TABLE 1. Effect  of In t raper i tonea i  Transp lan ta t ion  of Spleen Cells of CBA Mice on Rejec t ion  of Skin Graf t  
f r o m  Line A Mouse onto Sublethally I r r ad ia t ed  F 1 (C57B1/6 • CBA) Hybr ids .  Dif ference  at H-2 

Group of 
mice  

1st 
2nd 
3rd 
4th 

No. of 
mice  

20 
20 
20 
I0 

Dose of 
radiation 

4OO 
40O 

No. of spleen 
cel ls ,  • 6 

M 4 - m  

Survival  of g ra f t  (in days) when t ransp lan ted  

P 

on 7th day of expe r imen t  on 15th day of expe r imen t  

P M 4 - m  

10.3 4- 0.58 
7.9 • 0.22 
8.6 4- 0.22 

5O 

5O 

<0.01 
>0.05 
>0.05 

I I  4- 0.42 

9.5 ~- 0.44 
8.3 4- 0.22 
8.5 4- 0.33 

<0.05 
>0.05 
>0,05 

TABLE 2. Effect  of In t raper i tonea l  Inject ion of Large  Doses  of  Spleen Cells of  CBA Mice 
on Transp lan ta t ion  Immuni ty  of (C57BI/6 x CBA) Hybr ids  in Conditions of Strong Antigenic Di f fe rences  

Group of mice  

1st ( f i r s t  g ra f t  applied on day a f t e r  
inject ion of sp leen cells) 

2nd ( f i r s t  g ra f t  applied on 7th day 
a f t e r  inject ion of sp leen ceils)  

3rd ( f i rs t  g ra f t  applied on 15th day 
a f t e r  inject ion of spleen ceils) 

4th (intact mice) 

No. of 
mice  

10 

10 

10 
10 

N o .  of sp leen  
ce l l s ,  • 

2OO 

200 

2OO 
m 

Survivai of f irst  
graft (in days) 

M•  P 

9.5 + 0.22 <0.01 

8.7 -~ 0.22 >0.05 

9.1 4- 0.33 >0.05 
8.6 4- 0.22 

Survival  of  second 
graf t  (in days) 

M4-m P 

6.4 4- 0.67 >0.05 

6.7 4- 0.56 >0.05 

8.3 4- 0.79 <0.05 
5.8 4- 0.44 

the reac t iv i ty  of the rec ip ient  to a second graf t  was studied. The su rv iva l  of the graf t  was counted f r o m  
the moment  of t ransplanta t ion  to the appea rance  of the f i r s t  s igns of re jec t ion .  

EXPERIMENTAL RESULTS AND DISCUSSION 

In the experiments of series I rejection of the skin graft from line A mice by sublethally irradiated 
F i hybrids (C57BI/6 x CBA) (differing at H-2) was studied at various times after intraperitoneal injection 
of small doses of CBA spleen cells (50 million). If the graft was trsnsplanted onto hybrids on the day after 
i r r ad ia t ion  and inject ion of sp leen  ce l l s ,  a s t a t i s t i ca l ly  s ignif icant  i nc rea se  was  obse rved  in i t s  length of  
surv iva l  (P < 0.01). The mice  developed s igns of  homologous d i sease  on the 10th day  a f t e r  inject ion of the 
spleen cel ls .  Most mice  lost  cons iderab le  weight and developed untidiness of  the ha i r  and d i a r rhea ;  only 
one o r  two mice  showed less  m a r k e d  mani fes ta t ions  of the d i sease  and m e r e l y  cea sed  to gain weight.  The 
graf t s  surv ived  13 days  on two mice  and the i r  re jec t ion  was of the chronic  type.  The skin graf t s  on these  
mice  gradual ly  became  thinner  and peeled at the edges,  and the ha i r  fell  out, but they were  soft  to the touch. 
The graf t  on one mouse  showed no signs of r e j ec t ion  for  35 days ,  and i ts  subsequent  r e j ec t ion  was of the 
chronic  type.  The gra f t s  on the contro l  mice  survived  8-9 days ;  they became  ha rd  to the touch at once,  
the ha i r  fell  out, the g ra f t s  were  lifted above the su r face  of the r ec ip i en t ' s  skin, and they fell  off to leave 
s c a r r i n g  of the graf t  bed. Sublethal i r r ad i a t i on  alone or  injection of smal l  doses  of sp leen cel ls  alone did 
not i nc r ea se  the surv iva l  per iod of the g ra f t s  in the hybr ids .  

Hybrids  of the other  two expe r imen ta l  groups were  graf ted with skin f r o m  line A mice  7 and 15 days  
a f te r  sublethal  i r rad ia t ion  and in t r ape r i tonea l  inject ion of spleen ce l l s  f r o m  CBA mice  (Table 1). All the 
mioe of the exper imen ta l  groups developed signs of homologous d i sease .  Longest  su rv iva l  of the graf t s  
was  noted in an imals  skin graf ted  on the 7th day of the expe r imen t  (P < 0.01). If the g ra f t s  were  t r a n s -  
planted onto hybr ids  on the 15th day of the exper iment ,  s igns of  re jec t ion  appeared  sooner  (P < 0.05). 

In t raper i tonea l  injection of isologous spleen ce l l s  (50 million) into suble thal ly  i r r ad i a t ed  F 1 (C57B1/6 
x CBA) hybr ids  caused  no s igns of homologous  d i sease  and did not prolong su rv iva l  of skin graf t s  f r o m  
line A mice  t ransplan ted  1, 7, and 15 days a f t e r  inject ion of the ce l l s .  

In the expe r imen t s  of s e r i e s  II r e j ec t ion  of skin g ra f t s  f r o m  line A mice  by un i r rad ia ted  F 1 (C57BI/6 
x CBA) hybr ids  1, 7, and 15 days a f t e r  inject ion of sp leen cel ls  of the parent  s t r a in s  CBA and C57B1/6 was 
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studied. Spleen cells  of CBA mice were  injected in t raper i toneal ly  into the hybrids in doses of 200 mill ion 
each. Ten  hybrids  were  grafted with skin f rom line A mice next day (group 1), 10 on the 7th day (group 2), 
and 10 on the 15th day af te r  injection of the spleen cel ls  (group 3; Table  2). A second graft  was t r a n s -  
planted onto the mice of all  th ree  groups 19 days af ter  the f i r s t  graft .  Lengthening of the survival  period 
of the f i r s t  graft  was observed  in the mice of group 1. Survival of the f i r s t  graft  on mice of groups 2 and 3 
was indistinguishable f rom the control .  The anamnest ic  response  to the second graft  was impai red  in the 
mice of group 3 (P < 0.05). All the exper imenta l  mice remained  well and gained normal ly  in weight. 

Spleen cei ls  of C57BI/6 mice were  injected intravenously into 30 F i (C57BI/6 x CBA) hybrids in a 
dose of 75 million ce l l s  per  mouse.  An inc rease  in the survival  t ime was observed  in the case  of mice on 
which the skin was grafted on the day af te r  injection of spleen cel ls  (P < 0.05). The graft  on one stunted 
mouse showed no signs of re jec t ion  for  17 days, and its eventual re jec t ion  was of the chronic  type (see 
figure).  In these exper iments  180 p r i m a r y  skin grafts  and 40 secondary  grafts  were  applied. 

In the exper iments  descr ibed  above the reac t ion  of the graft  against the host was induced in the gene- 
t ic sys tem of parent  s t r a i n - f i r s t  generat ion hybrid,  in which only a unidirect ional  reac t ion  of the lymphoid 
cel ls  of the parent  s t ra in  is possible against the foreign components of the other  parent  in the hybr id  [17]. 
Spleen cel ls  of CBA mice in a smal l  dose induced homologous d isease  in sublethally i r r ad ia t ed  hybrids .  
Transplantat ion immunity was dis turbed to a g rea te r  degree  in recipients  on which the graft  was applied on 
the f i r s t  and seventh days of the exper iment .  L a r g e r  doses of spleen cel ls  f rom CBA mice  did not induce 
signs of homologous disease  in uni r radia ted  hybrids ,  but the survival  of the f i rs t  graf t  was prolonged in the 
mice grafted on the day af te r  injection of spleen cel ls .  Impai rment  of the reac t iv i ty  of the rec ip ients  to a 
second graft  was observed 34 days af te r  injection of large  doses of spleen cel ls .  Howard and Woodruff [11] 
grafted the skin of line A mice on F 1 (C57B1 • CBA) hybrids  19 days af te r  intravenous injection of CBA 
spleen cei ls  in doses of 60-70 million and found no inc rease  in the survival  period of the graft .  In our  ex-  
per iments  intravenous inject ion of  spleen cel ls  of the parent  s t ra in  C57BI/6 (75 million) induced the d isease  
in only one mouse. In a stunted mouse the graft  survived 17 days and its re jec t ion  was of the chronic type.  
Immunological  reac t iv i ty  against the f i r s t  graf t  was dis turbed in two s e r i e s  of exper iments  in rec ip ients  
skin grafted during the f i r s t  days af te r  inject ion of parent  spleen cel ls .  Probably  the taking of the graft  in 
the mice of these groups coincided with the ea r ly  phase of react ion of the graft  against the host,  a ccom-  
panied by prol i fera t ion  of plasma cel ls  and lymphoid cel ls  [10, 18], facil i tat ing the induction of a reac t iv i ty  
against  foreign antigens [6]. The possibil i ty is not ruled out that re jec t ion  of the skin grafts  f rom line A 
mice by F 1 (C57B1/6 x CBA) hybrids  is brought about by the injected immunological ly competent  cel ls  of 
CBA and C57BI/6 mice.  
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