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It  is well known that  the immune  r e s p o n s e  is cont ro l led  by subpopulations of T ce i l s  [6, 10]. NIeanwhile, 
it has been shown recen t ly  that  ce l l s  possess ing  the c h a r a c t e r i s t i c s  of B lymphocytes  can also exhibit  immu n o -  
regu la to ry  p r o p e r t i e s  [1, 2]. The object  of this invest igat ion was to study the nature  of s u p p r e s s o r  ce l l s  in 
lymph nodes of  intact  m i c e .  

EXPERIMENTAL METHOD 

Hybrid (CBA • C 57BL/6)F I mice from the "Stolbovaya" nursery, Academy of Medical Sciences of the 
USSR, were used. 

Syngeneic bone marrow and thymus or lymph node cells, together with sheep's red blood cells (2. 108), 
were transplanted into lethally irradiated (900 R) recipients. Instead of bone marrow, some groups of mice 
r e ce ived  spleen ce l l s  f rom thymectomized ,  le thal ly i r r ad ia t ed  mice ,  r ev ived  with bone m a r r o w  (20" 10 G cel ls ;  
B mice) .  In o the r  exper iments  lymph node cel ls ,  before  t ransplanta t ion ,  were  pas sed  through a column with 
nylon gauze o r  were  t r e a t e d  with anti-MBLA s e r u m  and complemen t  o r  with ant i - IgG s e r u m  and complement ,  
o r  the m i c e  donating the lymph nodes were  t r e a t e d  with cyclophosphamide (200 m g / k g )  24 h before  the ce l l s  
were  taken.*  

On the 8th day a f t e r  t ransplan ta t ion  of the  ce i l s  the number  of an t ibody-forming  ce l l s  (AFC) in the r e -  
c ip ien t s '  spleen was de te rmined  by J e r n e ' s  method [81. The numer ica l  r e su l t s  were  subjected to s ta t i s t ica l  
ana lys is  with de te rmina t ion  of the g e o m e t r i c  m e a n  and the upper  and lower  l imi t s  of its confidence in te rva l  
at  P = O.01. 

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

As Table  1 shows,  between 6 and 7 t imes  m o r e  AFC were  fo rmed  in the spleen of the rec ip ien t s  a f t e r  
t ransplan ta t ion  of spleen ce l l s  of  B m i c e  (B s cel ls)  and thymus ce l l s  than a f t e r  t ransplan ta t ion  of thymus  and 
bone m a r r o w  ce l l s .  This  was connected with the fact  that ,  bes ides  B ce l l s ,  bone m a r r o w  also contains the i r  
p r e c u r s o r s ,  which undergo ma tu ra t i on  in the p r i m a r y  i r r ad i a t ed  rec ip ien t s  (B mice ) .  

A different  p ic ture  was o b s e r v e d  when lymph nodes were  used  as  the source  of T cei ls .  Af te r  inject ion 
of Bs ce l l s  with lymph node cei ls ,  s eve r a l  t i m e s  fewer  AFC accumula ted  in the r ec ip i en t s '  spleen than a f t e r  
t ransplan ta t ion  of  bone m a r r o w  and lymph node ce l l s .  

In the next expe r imen t s  the lymph node ce l l s  we re  pa s sed  through a column with nylon gauze,  which 
se lec t ive ly  r e t a ins  B ce l l s  and allows T he lpe r s  to pass  through.  

Between 10 and 15 t imes  m o r e  AFC were  fo rmed  in the spleen of the i r r ad i a t ed  rec ip ien t s  a f t e r  injection 
of lymph node ce i l s  which pa s s ed  through the column toge ther  with spleen ce l l s  of B m i c e  than a f t e r  t r a n s p l a n -  
tat ion of B s ce i l s  toge ther  with unfrac t ionated  lymph node ce i l s  (Table 2). 

When lymph node ce l l s  pass  through the column, evidently the ce i l s  which suppres s  development  of the 
coopera t ive  immune r e s p o n s e  a re  r e ta ined  on it. 

* The anti-MBLA and ant i - IgG s e r a  were  obtained f r o m  N. A. Kraskina ,  to whom the authors  a re  gra teful .  
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TABLE i. In t e r ac t i on  be tween T and B Cei ls  
f r o m  Dif ferent  Sou rce s  dur ing  I m m u n e  R e -  
sponse  

o 

Number of cells 
injected, millions 

IO 

lO 

o ~  

~ z~ 

Number of AFC 

20 -- 
2O 

12 
18 
11 
12 

1314 (1073+ 1611) 
6702 (5653+7945) 
2705 (2042 + 3579) 

264,8 (194.5+360,2) 

TABLE 2. Abi l i ty  of  Lymph  Node Ce l l s  P a s s e d  
th rough  a Nylon Co lumn o r  Obta ined  f r o m  
Donors  T r e a t e d  with Cyc lophosphamide  to I n t e r -  
ac t  with Spleen Cel l s  of  B Mice  
Number of cells injected, 
millions 
bone spleen of lymph 
marrow B mice In~ 

10 - -  2 ,  
10 ~ ~* 

- -  10 
- -  l o  2 t  

N u m b e r  1 
of recip-[ 
lends / 

Number of AFC 

162 2069 (1704+2514) 
2391 (1681+3401) 

t I 334 (261,3+427,1) 
14 4575 (3906--5338) 
12 2873 (2300+ 3581) 

* L y m p h  node  ce l l s  w e r e  p a s s e d  t h rough  nylon  
gauze  co lumns .  
~Donor s  of lymph node ce l l s  w e r e  t r e a t e d  with 
c y c l o p h o s p h a m i d e .  

TABLE 3. I n t e r ac t i on  of  L y m p h  Node Ce i l s  
P r e v i o u s l y  T r e a t e d  with An t i - IgG o r  An t i -MBLA 
S e r u m  and C o m p l e m e n t  with Spleen Cel l s  of  B 
Mice  

Number of cells injected Number 
millions r of recip- 
sfileen of iym-@- ients Number of AFC 
~mice nodes 

10 2 14 355,3 (284,2- 444,2) 
lO 2* 11 1505 (1240+ 1802) 
lO 2~ 6 1834 (1219+2761) 

* L y m p h  node ce l l s  t r e a t e d  with an t i - IgG  s e r u m  
and c o m p l e m e n t  b e f o r e  inject ion.  

L y m p h  node ce l l s  t r e a t e d  with an t i -MBLA 
s e r u m  and complemen t .  

Dur ing  t r ansp lan ta t ion  of  lymph  node ce l l s  which p a s s e d  th rough  the co lumn,  t o g e t h e r  with bone m a r r o w  
ce l l s ,  the  s a m e  n u m b e r  of  AFC was  f o r m e d  in the r e c i p i e n t s '  sp leen  as  a f t e r  in jec t ion  of in tac t  l y m p h  node 
and bone m a r r o w  ce l l s .  These  r e s u l t s  indicate  tha t  s u p p r e s s o r s  a r e  not  included in the s y s t e m  of  adoptive 
t r a n s f e r  of  bone m a r r o w  and lymph node ce l l s .  

As  will be c l e a r  f r o m  Table  2, be tween 5 and 6 t i m e s  m o r e  AFC accumula te  in the r e c i p i e n t s '  spleen 
a f t e r  in jec t ion of  B s ce l l s  t oge the r  with lymph  node ce i l s  f r o m  donor s  t r e a t e d  with cyc lophosphamide  than 
a f t e r  t r ansp lan t a t i on  of  Bs  ce l l s  with lymph node ce i l s  f r o m  intac t  m i c e .  

S u p p r e s s o r  ce i l s  of l ymph  nodes  thus  adhere  to nylon gauze  and a r e  sens i t ive  to cyc lophosphamide .  
These  p r o p e r t i e s  a r e  those  of  B ce l l s  [5, 9] and a lso  of  the T s u p p r e s s o r  subc l a s s  of  T ce i l s  [4, 7]. 
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TABLE 4. Effec t  of  Dose of Bone N a r r o w  
C el ls  on Number  of  Ant ibody-Forming  Cel ls  
Detectable  in Rec ip ien t s '  Spleen 
Number of cells 
injected, millions 

bone I lymph 
marrow ]. node 

10 
20 
40 
80 

Number 
of recip- 
ients 

Number of AFC 

1972 (2982+ 1302) 
3031 (4377-2099) 
5417 (7049+4162) 

820,8 (992.8.-'678,9) 

T r e a t m e n t  of the lymph node cel ls  both with a n t i - i B L A  and ant i - IgG s e r u m  and with complement  before  
the i r  t ransplanta t ion  with B s cel ls  led to a four -  to f ivefold i nc rea se  in the number  of AFC accumulat ing in 
the r ec ip i en t s '  spleen (Table 3). 

The r e su l t s  a r e  evidence that  the s u p p r e s s o r  ce l l s  of  lymph nodes c a r r y  de te rminan ts  c h a r a c t e r i s t i c  
of B cei ls  on the i r  su r face .  I t  m u s t  be pointed out that  the poss ib i l i ty  of exp res s ion  of antigens of  B cel ls  on 
T s u p p r e s s o r  ce l l s  was demons t r a t ed  prev ious ly  [3]. However ,  as the p re sen t  r e su l t s  show, s u p p r e s s o r  cel ls  
of  lymph nodes do not s imply  p o s s e s s  individual p r o p e r t i e s  of  B cel ls ,  which m a y  also be p r e sen t  in T sup-  
p r e s s o r s ,  but the whole assortment of their properties. 

Inclusion of lymph node suppressor cells In the system of adoptive transfer takes place when the spleen, 
but not bone marrow, of B mice is used as the source of B cells. The appearance of the signal for inclusion 

of the suppressors may be due either to a higher concentration of B cells in the spleen of the B mice or to a 

difference in their quality (compared with bone marrow). 

If the sending of the signal by the B cells was connected with their concentration, an increase in the dose 

of bone marrow in the adoptive transfer system of bone marrow and lymph node cells ought to lead to activation 

of the lymph node suppressor cells. 

As Table 4 shows, an increase in the number of bone marrow cells within certain limits (I0" 106 to 40- 
106) led to an increase in the number of AFC in the recipients' spleen. However, a further increase in the dose 
of bone marrow cells (80" 106) led to a marked decrease in the number of AFC. 

The results of these investigations thus show that lymph nodes of intact mice contain suppressor cells 
switched on by a signal given out by B cells. These suppressor cells have the properties of B cells: They 
adhere to nylon gauze, they are sensitive to cyclophosphamide, and they carry antigenic determinants of B 
cel l s  (IgG and MBLA). 
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