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The  thymus-dependence  of the  abi l i ty  of  bone m a r r o w  ce i l s  to supp re s s  the p r i m a r y  immune  
r e s p o n s e  to s h e e p ' s  r e d  blood ce l l s  in a cu l tu re  of spleen ce l l s  in vi t ro  was  studied.  Bone 
m a r r o w  ce l l s  of  m i c e  with ar t i f ic ia l  (B mice)  and inborn (nude mice)  T - lymphocy te  deficiency,  
a s  well a s  bone m a r r o w  ce i l s  f r o m  norma l  mice ,  were  shownto supp re s s  the product ion of 
an t ibody- forming  ce l l s  in a cu l tu re  of  spleen ce l l s .  
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It  is well known that  subpopulat ions of  thymus-dependen t  lymphocy tes  - T he lpe r s  and T s u p p r e s s o r s  
[11-13] - a re  r egu l a r  cel ls  in the  immune  s y s t em.  Meanwhile  it has  r ecen t ly  been c l e a r l y  shown that  c e l l s  
of  bone m a r r o w  or igin  can  also act  as  reumlators  in p r o c e s s e s  of  immunopoies i s  [3, 9, 10, 14]. Depending 
on the  conc re t e  condit ions,  b o n e - m a r r o w  ce l l s  can e i ther  s t imula te  o r  supp re s s  the  immune r e s p o n s e  [4, 6, 
15]. T h e r e  is  r e a s o n  [4, 7, 14] to suppose  that  ce l l s  of the B- lymphocy te  s e r i e s  m a y  be the bone m a r r o w  
suppr  es so t  s. 

The object  of th is  invest igat ion was to study the  i m m u n o s u p p r e s s i v e  function of the bone m a r r o w  in 
T-de f i c i en t  an ima l s .  

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

Inbred  C BA m i c e  and (C BA x C 57BL)F i hybr ids  f r o m  the Stolbovaya nu r se ry ,  Academy  of Medical  Sc i-  
ences  of the USSR, and athymic nude m i c e  f r o m  the N u r s e r y  of P u r e - L i n e  Animals ,  Ins t i tu te  of Biophysics ,  
Min i s t ry  of Heal th  of  the  USSR, were  used  in the  expe r imen t s .  Induction of the  p r i m a r y  immune r e s p o n s e  in 
the  cu l tu re  in vi t ro  was c a r r i e d  out by a modif ied method [5]. Spleen ce l l s  in a concentra t ion of 2.5 �9 106 
and 5 "106 c e l l s / m l  we re  cu l tured  in GIBCO S e r u m l e s s  medium with 10% fetal  ca l f  se rum,  200 mM glutamine,  
and 2 * 10-5M 2-mercap toe thano l .  Sheep ' s  r ed  blood ce l l s  p r e s e r v e d  in A l s e v e r ' s  solution were  used  a s  the  
ant igen.  The viabil i ty of  the  cel l  was  de te rmined  by staining with t rypan  blue and eosin.  The number  of an t i -  
body- fo rming  ce l l s  (AFC) was de t e rmined  by a modif ied JerneVs method [5]. T h y m e c t o m y  and lethal  i r r a d i -  
ation followed by t ransp lan ta t ion  of syngeneic bone m a r r o w  were  used  to obtain B mice .  Nude mice ,  obtained 
by c r o s s i n g  pa r en t s  he te rozygous  for  the nu gene, w e r e  used as  model  of an inborn deficiency of T ce l l s .  The  
n u / +  m i c e  were  obtained by c r o s s i n g  an nu /nn  m a l e  with a C G7BL/10 ScSn f ema le .  The numer i ca l  data w e r e  
subjec ted  to s ta t i s t ica l  ana ly s i s .  

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

The  supp re s s ive  act ion of bone m a r r o w  ce l l s  on antibody product ion in the  p r i m a r y  immune  r e s p o n s e  
was  de te rmined  by addition of bone m a r r o w  ce l l s  in the ra t io  of 1 : I to spleen ce l l s  of  intact  CBA m i c e  or  
(CBA xC 57BL)F 1 hybr ids ,  s t imula ted  by s heep ' s  r e d  blood ce i l s  in cu l ture .  CBA and (CBA xC 57BL)F 1 mice  
in an inv i t ro  s y s t e m  a r e  highly r e a c t i v e  to s he ep ' s  r ed  blood ce l l s  and the i r  immune r e s p o n s e  is about equal 
[5]. It  will be c l e a r  f r o m  Table  1 that  addition both of synueneic bone m a r r o w  ce l l s  f r o m  norma l  donors  and 
of bone m a r r o w  ce l l s  f r o m  athymic nude mice  to cu l tu re s  of spleen ce i l s  of (CBA xC 57BL)F i m i c e  led to about 
equal suppress ion  of the  i m m une  r e s p o n s e .  AFC product ion under  these  c i r c u m s t a n c e s  was reduced  in d i f -  
f e r en t  expe r imen t s  by 82-99%. Spleen ce l l s  of  nude mice ,  which contained B ce l l s  but no T ce l l s ,  had no sup-  
p r e s s i v e  act ion on AFC product ion.  The  smal l  d e c r e a s e  in the  number  of  AFC obse rved  to accumula te  in 
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TABLE 1. Effect of C ells of Lymphoid Organs of Nuce Mice on 
Antibody Production in Culture in vitro 

Number of cells in Culture" 10 6 (per 
ml) 

2,5 
5 

2,5 
2,5 
2,5 
2,5 
5 

2,5 
2,5 
2,5 
2,5 
5 

2,5 
2,5 
2,5 
5 

2,5 
2,5 
2,5 

2,5 

i 

B~ Number of AFC on 
.~.~ fourth day of s 

culture, per I0 ~ < 
. ~  living Ceils) o = 
~-o .o o= 

544,3+200,2 
824,3+74,0 
17,3-+9,6 
19,0+9,5 

691,7-+139,3 
133,8-+26,1 
201,6+50,8 
24,0-+6,3 
9,0+2,9 

445,2+ 158,2 
329,7+74,3 
130,0+15,0 
38,3-+0,9 
10,0-+7,6 

147,5+2,5 
332,0+ 162,4 

8,5+2,9 
16,5_10,5 
73,0-+45,5 

0 

97 
97 
0 

93 
0 

97 

99 
89 
5O 

TABLE 2. Effec t  0 f C  e l l s  o f  L y m p h o i d  O r g a n s  o f  B - M i c e  o n  AFC 
P r o d u c t i o n  i n  C u l t u r e s  o f  S p l e e n  C e l l s  

Ex- Number of cells in culture" l0  s 
~eri- (per ml) Survival Number of AFC Percent sup- 

rate after at end of in -  ~ression of 
ment spleen cells cubation (per mtibody 
No. oI CBA 10 6 living ~ells) ~roducuon mice 

2,5 
5 

5 
2,5 
2s 
5 
2,5 
2,5 

bone mar- 
row cells of 
CBA B mice 

2,5 

2,5 

~pleen cells culture for 
af CBA 96 h, % 
B mice 

- -  65 
- -  70 

40 

- -  32 
- -  38 

20 
~ 4o 

532,3+98,5 
327,3+50,7 

13,7--+2,2 
308,0+32,6 
83,2_+35,0 

104,5+19,9 
" 15,8+8,92 
104,5_+24,8 

97 
42 

82 
0 

some  experiments  on the addition of spleen ce l l s  evidently took place as  a resu l t  of an increase  in the  density 
of  the  ce l l s  in culture  [1]. This is  also c lear  if the  number of AFC accumulating in monocultures  of spleen 
c e l l s  containin~ 2.5 and 5 mil l ion c e l l s  is  compared.  The absence of al logeneic res tr ic t ion  in the ability of  
t h e  bone marrow ce l l s  to suppress  antibody formation in vitro must  be noted [9]. 

Table 2 shows that bone marrow c e l l s  of B mice  also suppressed AFC production by 82-97%, whereas  
the  spleen c e l l s  of  the se  mice  did not p o s s e s s  th i s  property.  

Bone  marrow ce l l s  of T-def ic ient  animals  thus have the same suppress ive  action on antibody production 
in vitro as  bone marrow c e l l s  of  normal mice .  Consequently,  the effect of  suppress ion of  antibody production, 
mediated through bone marrow ce l l s  is  a thymus- indspendent  process .  The resu l t s  also confirm the role  
of c e l l s  of the B- lymphocyte  s er i e s  in suppress ion of  the immune response  in vitro, in a~reement With resu l t s  
obtained previously  [6, 7] by the use  of  ant isera a~ainst T and B lymphocytes .  

The absence of  a suppress ive  effect of  spleen c e l l s  of B mice  and nude mice  can be explained by the 
affinity of the B suppressors  of the immune response  for bone marrow.  It is  also poss ible  that their  activity 
i s  real ized through the participation of stromal ce l l s  or  other bone marrow ce l l s  [2, 8]. 
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A P P E A R A N C E  OF AN A D J U V A N T - L I K E  F A C T O R  IN THE S E R U M  

O F  R A T S  A F T E R  U N I L A T E R A L  AND B I L A T E R A L  N E P H R E C T O M Y  
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L .  G.  P r o k o p e n k o  a n d  A o Y a .  K u l ' b e r g  

A factor capable of stimulating the immune response to heterologous red blood cells  in syn- 
geaeic recipients was shown to be present  in the serum of ra ts  after unilateral and bilateral 
nephrectomy. This factor is similar in its adjuvant activity to the factor appearing in the 
serum after partial hepatectomy. 

KEY WORDS: nephrectomy; immune response; adjuvants. 

It was shown previously that after partial hepatectomy a factor stimulating the immune response to 
thymus-dependent antigens appears in the blood serum of rabbits [1]. An active factor was isolated from the 
se rum by ion-exchange chromatography and a technique of immunoadsorption. In its immunochemical proper-  
t ies  it is identical with the F(ab,)2 fragment of IgG and is formed by hydrolysis of this protein in vivo under 
the influence of neutral serine proteinases [2, 9]. It has also been shown that the adjuvant properties of the 
Fab fragments of homologous IgG are  determined by the structure of the regions of the molecule located out- 
side the combining si tes of the antibodies [8}. 

Since the walls of large blood vessels  contain considerable quantities of various proteinases [7], it 
might be supposed that during operations associated with ligation of the large ar ter ies ,  breakdown products 
of IgG possessing adjuvant propert ies  may appear in the blood stream. 

In this investigation the appearance of an adjuvant-like factor in the serum of ra ts  after nephrectomy 
was studied. 

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

Experiments were carr ied out on Wistar ra ts  weighing 120-140 g. Unilateral and bilateral nephrectomy 
were performed under ether anesthesia by the usual method, and partial hepatectomy by the method of Higgins 
and Anderson [5]. The ra ts  were exsanguinated 4 h after  the operation. The serum obtained was injected 
intraperitoneally into syngeaeic recipients, in a volume of 1 ml simultaneously with sheep's red blood cells  
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