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Lymph gland cel ls  f r o m  sens i t i zed  and n o r m a l  C B A / H T 6 T 6  mice  were  injected into 
F 1 (CBA/HT6T6  • C 57BL/6)  mice  subjec ted  to b i l a t e r a l  ad rena l ec tomy  7 days before  in jec -  
t ion of the donor ce l l s .  In one of the exper imen t s  both adrenals  were  r emoved  f r o m  the 
donors four weeks before  the lymph gland cel ls  we re  taken.  Adrena l ec tomy  on the r e c i p i -  
ents led to an i nc r ea s e  in the pe rcen tage  of donor mi toses  in the sp leen  at all  t imes  of t r a n s -  
fe r ,  provided that  the lymphocytes  were  taken f r o m  sens i t i zed  donors ,  whereas  the number  
of donor mi toses  in the lymph glands was indis t inguishable f r o m  that  in the contro l  g roups .  
An i n c r e a s e  in the pe r cen t age  of donor mi toses  in the spleen of the ad rena l ec tomized  mice  
was obse rved  only on the 5th day a f t e r  t r a n s f e r  if lymphocytes  f r o m  unsens i t i zed  donors 
were  used; on the f i r s t  day a f t e r  inject ion of the cel ls  an i n c r e a s e  in mitot ic  act iv i ty  of the 
donor cel ls  in the lymph glands was obse rved .  If the lymphocytes  were  taken f r o m  
ad rena l ec tomized  and sens i t i zed  donors ,  the injected cel ls  re ta ined  the i r  power  of i n c r e a s e d  
mitot ic  act iv i ty  in the sp leen  of the i r r ad i a t ed  rec ip ien t  on the f i r s t  day a f t e r  injection.  
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Glucocor t icoids  produced by the adrena l  cor tex  a r e  widely used in c l in ical  and e x p e r i m e n t a l  medic ine  
to supp re s s  t i s sue  incompat ib i l i ty  reac t ions  [4]. Glucocor t icoids  p robab ly  pa r t i c ipa te  in the regula t ion  of 
t i s sue  incompat ib i l i ty  reac t ions  and in the p ro l i f e ra t ion  of lymphocytes  in vivo, for  ad rena lec tomy  in 
animals  induces m a rked  thymico- lympho id  h y p e r p l a s i a  [6, 8] and i n c r e a s e s  the in tensi ty  of r eac t ions  of 
hype r sens i t i v i ty  of delayed type [2]. Adrena lec tomy i n c r e a s e s  the s e v e r i t y  of t ransp lan ta t ion  s i ckness  in 
F 1 hybr ids  rece iv ing  injections of pa ren ta l  lymphocytes  [3, 6]. 

I t  was t he re fo re  decided to s tudy the effect  of ad r ena l ec tomy  on donors and rec ip ien ts  on the r e -  
populat ion of pa ren ta l  lymphocytes  in F~ hybr ids ,  i .e . ,  under  the conditions of the graf t  ve r su s  hos t  r eac t ion .  

EXPERIMENTAL METHOD 

In experiments Nos. I and 2 the donors were CBA/HT6T6 mice weighing 20-22 g and the recipients 
were FI(CBA/HT6T6x C57BL/6 mice weighing 20 g. Bilateral adrenalectomy was performed o~ the re- 
cipients 7 days before the injection of lymph gland cells from CBA/HT6T6 mice. Recipients undergoing a 
mock operation acted as the control. In experiment No. I lymph gland cells were taken from donors which 
were given an intravenous injection of 30 million lymph gland cells from the recipient three weeks before 
the experiment. In experiment No. 2, lymph gland cells from unsensitized donors were used. The recipi- 
ents were killed on the first, third, and fifth days after the transfer of the donor cells and the percentage 
of donor mitoses was calculated in the spleen and the lymph gland. In experiment No. 2 the donors were 
CBA/H mice weighing 19 g and age 3 months, whereas the recipients were FI(CBA/HT6T6 x C57BL/6) 
mice weighing 21 g and aged 4 months. The CBA/H donor mice underwent bilateral adrenalectomy and a 
mock operation was performed on the control CBA/H mice. On the 7th day after the operation the donors 
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TABLE 1. Effect  of Adrena lec tomy  on F I (CBA/HT6T6  x C57BL/6)  
Recipients  on Repopulation of Sensi t ized and Unsens i t ized  Lymph 
Gland Cells  f r o m  C B A / H T 6 T 6  Mice in Spleen and Lymph Glands 

tst 
2nd 
3rd 

1 4th 
5th 
6th 

7th 
8th 
9th 

2 10th 
11th 
12th 

~' ~ : Adretmlectomy I Mock operation 
~ ~ o ~ mitoses 
~. ~ o Organ studied m O ~  

"~ E total % donor 
.R_~ 

I a Lymph glands 
14 Spleen 
3td Lymph glands 
3rd Spleen ~ . 
5th Lymph g~arms 
5th Spleen 

1st 
1st 
3rd 
3rd 
5th 
5th 

Lymph glands 
Spleen 
Lymph glands 
Spleen 
Lymph glands 

Spleen 

123 
397 
201 
401 
178 
297 

260 
259 
220 
239 
241 
215 

% donor total 

34,96---+4,3 168 
17,0----- 1,88 400 

28,86-----3,19 193 
25,94~2,19 [ 407 
20,79"-3,0 300 
16,84• 246 

30,38m2,85 257 
8,1--1,7 423 

24,1"+-2,88 155 
10,88• 412 
16,0-----2,4 167 
8,27• 1,8 243 

26,19- +3,4 
11,5-1,68 
22,8---3,0 

15,23 + 1,78 
14,33---2,0 
8,13+--1,75 

22,57--+2,6 
5,9---1,14 

18,7-3,14 
7,28• 1 28 

10,78--- 2:4 
4,94• 1,4 

Note.  An int ravenous inject ion of 50 mill ion lymphocytes  was 
given,  f r o m  sens i t i zed  donors in exper imen t  No. 1 and f r o m  un-  
sens i t i zed  donors in expe r imen t  No. 2. 

TABLE 2. Repopulafion of Lymphocytes  f rom Immunized  C B A / H  
Mice in Spleen and Lymph Glands of Sublethally (600R) I r r ad ia t ed  
F i (C B A / H T 6 T 6  x C 57BL/6)  Mice 

Organ studied 

Lymph glands 
Spleen 
Lymph glands 
Spleen 
Lymph glands 
Spleen 

, ~  ~]. Adrenalectomy 

.~o.  

I :~ ~ ~ l  total % do.nor 

Mock operation. 

mitoses 

total 

ist 349 
tst 362 
2ad 329 
2nd 423 
5th 159 
Sth 

34,38+2,5 
32,60-----2,47 
44,98----- 2,74 
40,90----- 2,39 
90,57----- 2,32 

298 
389 
203 
307 

;;2 

% donor 

33,56"*'2,74 
23,14• 
38,42-----3,42 
38,76m2,78 

87,88~- 2,85 

of the lymphoid cel ls  were  immunized  by  a s ingle  g r a f t  of skin f r o m  the r ec ip ien t  m ice .  The donors we re  
kil led th ree  weeks af ter  the skin  graf t ing,  a suspens ion  of t he i r  lymph gland cel ls  was made ,  and it was in- 
jected in t ravenous ly  in a dose  of 50 mil l ion ce l l s  into rec ip ien t s  i r r ad i a t ed  sublethal ly  {600R) 1.5-2 h b e -  
fo re  the inject ion of the ce l l s .  Two of these  mice  at  a t ime  were  kil led on the 1st,  2rid, and 5th day a f t e r  
inject ion of the donor cel ls  for c h r o m o s o m a l  ana lys i s .  In all  th ree  expe r imen t s ,  p r e p a r a t i o n s  for  counting 
the donor mi toses  were  made  by F o r d ' s  method.  

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

It will be c l e a r  f r o m  Table 1 that  ad rena lec tomy on the rec ip ien t  in e x p e r i m e n t  No. 1 s t imula ted  r e -  
population of lymphocytes  taken f r o m  sens i t i zed  donors  in the r ec ip i en t ' s  spleen on the 1st,  3rd,  and 5th 
days a f t e r  t r a n s f e r  (groups 2, 4, 6; P < 0.01) c o m p a r e d  with animals  undergoing the mock  opera t ion.  The 
number  of donor mi toses  in the lymph glands of the adrena lec tomized  rec ip ien ts  was not s t a t i s t i ca l ly  s i g -  
nificantly di f ferent  f r o m  the num ber  in the control  groups of mice  undergoing the mock  opera t ion  (groups 
1, 3, and 5). In expe r imen t  No. 2 ad rena lec tomy led to an i nc rea se  in the number  of donor mi toses  in the 
r ec ip i en t ' s  lymph glands on the f i r s t  day a f t e r  t r a n s f e r  (group 7; P < 0.05), and by the 5th day the p e r c e n t -  
age of donor mi toses  was inc reased  in the sp leen  (group 12; P < 0.01) c o m p a r e d  with the rec ip ien ts  u n d e r -  
going the mock  opera t ion .  In exper iments  Nos. 1 and 2 a higher  pe rcen tage  of donor mi toses  was obse rved  
in the lymph glands of the rec ip ien ts  on the 1st,  3rd, and 5th day a f t e r  injection of the lymphocytes  than in 
the sp leen  (P < 0 .01) .  By the 5th day a f t e r  injection of the cel ls  the pe rcen tage  of donor mi toses  in the 
sp leen  and lymph glands was reduced,  and this effect  was m o r e  marked  in the animals  undergoing the mock  
opera t ion .  
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Following injection of lymphocytes  f r o m  sens i t i zed  donors ,  the number  of donor mi toses  obse rved  on 
the f i r s t  and thi rd  day a f t e r  t ransp lan ta t ion  was g r e a t e r  in the spleen of the ad rena lec tomized  rec ip ien ts  
and rec ip ien ts  undergoing the mock  opera t ion  (exper imen t  No. 1, groups 2 and 4) than in the co r respond ing  
rec ip ien ts  rece iv ing  cel ls  f r o m  unsens i t ized  donors (exper iment  No. 2, groups 8 and 10) ; In expe r imen t  
No. 3 (Table 2) injection of lymph gland cel ls  f r o m  the ad rena lec tomized  and sens i t i zed  C B A / H  mice  into 
suble tha l ly  i r r ad i a t ed  F I ( C B A / H T 6 T 6  x C57BL/6)  mice  was accompanied  by an i n c r e a s e  in mitot ic  ac t iv -  
i ty  of the donor cel ls  in the lymph glands of the second day a f t e r  t ransp lan ta t ion .  Higher  mi to t ic  act iv i ty  
of cel ls  f r o m  ad rena l ec tomized  donors in the r ec ip i en t ' s  sp leen was obse rved  on the f i r s t  day a f te r  t r a n s -  
plantat ion,  whereas  on the second day the pe rcen tage  of donor mi toses  in the spleen was about equal to 
that  in the animals  undergoing the mock  opera t ion .  In this e x p e r i m e n t  a tendency was obse rved  for  the 
number  of donor mi toses  to i nc r ea s e  in the sp leen  and lymph glands by the 5f~h day  in both the e x p e r i m e n t -  
al and the control mace. 

The expe r imen ta l  r e su l t s  indicate that  ad rena l ec tomy  on the rec ip ien ts  s t imula ted  repopulat ion of 
the injected donor ce l l s .  Remova l  of the adrena ls  p r e s u m a b l y  led to a d e c r e a s e  in the g lucocor t ico id  con-  
cen t ra t ion  in the rec ip ien t  and s t imula ted  p ro l i fe ra t ion  of the donor cel ls  in r e s p o n s e  to the r ec ip i en t ' s  
fo re ign  ant igens .  In the ad rena lec tomized  mice  the g lucoeor t ico id  concent ra t ion  in the blood p l a s m a  was 
reduced  by  33-50% c o m p a r e d  with its value in  the intact  r ec ip ien t s  and in an imals  a f te r  the mock  o p e r a -  
t ion.  Adrena l ec tomy  on the rec ip ien ts  led to an i nc rea se  in the pe rcen tage  of donor mi toses  in the sp leen  
at  all  per iods  a f t e r  t ransp lan ta t ion  if the lymphocytes  were  taken f rom sens i t i zed  donors ,  whereas  the 
number  of donor mi toses  in the lymph glands was the s a m e  as in the cont ro l  g roups .  An i n c r e a s e  in the 
pe rcen tage  of donor m i t o s e s  in the spleen of the ad rena lec tomized  mice  was obse rved  only on the 5th day 
a f t e r  t ransp lan ta t ion  if lymphocytes  f r o m  unsens i t ized  donors were  used;  in that  case  on the f i r s t  day af ter  
inject ion of the cel ls  an i nc rea se  in the mitot ic  act iv i ty  of the donor cel ls  was obse rved  in the lymph glands.  
These  resu l t s  can be explained on the grounds that  a higher  p ropor t ion  of the sens i t i zed  lymphoeyles  en te r  
the spleen and p r o l i f e r a t e  in it than in the lymph glands .  When unsens i t ized  cel ls  we re  used the p e r c e n t -  
age of donor mi toses  in the sp leen  was i nc rea sed  on the 5th day,  poss ib ly  on account  of an i n c r e a s e  in the 
number  of sens i t i zed  cel ls  in the ad rena lec tomized  rec ip ien t s  by this t ime  and the i r  migra t ion  f r o m  the 
lymph gland into the sp leen .  It m u s t  be r e m e m b e r e d  that  ad rena l ec tomy  can  i n c r e a s e  sens i t i za t ion  to 
t ransplan ta t ion  antigen 11]. The re  is evidence  that  lymphocytes  s p r e a d  f r o m  the lymph gland into o ther  
lymphoid organs  [7] and that  sp leen  cel ls  f rom sens i t i zed  donors a re  m o r e  able to induce the g ra f t  v e r su s  
host  r eac t ion  than lymphocytes  f r o m  the thorac ic  duct of the s a m e  donor [5]. When lymphocytes  were  taken 
f r o m  ad rena l ee tomized  sens i t i zed  donors ,  the in jected cel ls  r ema ined  capable  of i n c r e a s e d  mitot ic  act ivi ty 
in the spleen of the i r r ad i a t ed  rec ip ien t  on the f i r s t  day a f te r  inject ion.  
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