
by the 3rd day and recovered only at the end of the month. The suppressor  activity of the spleen ceils fell 
toward the end of the 1st day after  t rauma and returned to normal at the beginning of the 3rd week after  burn- 
ing. 

The results  thus indicate that activity of B lymphocytes and T helpers increases in mice after  burns 
affecting 10% of the body surface, but activity o3 T suppressors  declines. After an extensive burn functional 
insufficiency of the immunoregulatory T lymphocytes develops, whereas the B cells retain their  power to form 
antibodies against SRBC. It can accordingly be concluded that the development of inlmunodepression in severe 
burns is connected with injury to the T system of lymphocytes. 
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S U P P R E S S I V E  A C T I O N  OF X E N O G E N E I C  BONE M A R R O W  C E L L S  

ON A N T I B O D Y  F O R M A T I O N  IN S P L E E N  C E L L  C U L T U R E S  in v i t r o  

A.  A.  V l a s o v ,  I .  G. S i d o r o v i c h ,  UDC 612.411.017.1-064:612.419.014.2]-085.23 
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Recent investigations have demonstrated the suppressive action of cells of bone marrow origin on the 
immune response [1, 7, 9]. The addition of syngeneic bone marrow cells to cultures of spleen cells depresses 
the pr imary  response to sheep's red blood cells OSRBC) practically completely [2-5, 10]. It has been suggested 
that bone mar row suppressor  cells  "prohibit" development of the immune response on the te r r i to ry  of the bone 
marrow [3]. The role and mechanisms of action of these regulatory cells has not been finally explained, tt 
has been shown in vitro that suppression of the pr imary  immune response to SRBC can be effected by allo- 
geneic bone marrow cells [5]. 

The object of this investigation was to study the effect of xenogeneic bone marrow cells on induction of 
the pr imary  immune response in cultures of mouse spleen cells in vitro. 

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

(CBA • l mice aged 2-4 months were used. Noninbred piglets aged 3 months, White Leghorn 
hens aged 4 months, guinea pigs aged 2 months, and W'lstar ra ts  aged 3 months served as donors of bone 
marrow cells. Induction of the pr imary immune response in cultures of spleen cells to SRBC was car r ied  out 
by a modified Click's method. Spleen and bone marrow cells were cultured in the ratio of 1 : 1 in nGIBCO 
Serumless medium~ in concentrations of 2.5 • 10 ~ and 5 • 10 ~ eel ls /ml .  Additional substances added included 
fetal serum (10%), glutamine (200 raM), and 2-mercaptoethanol (10-sM). The viability of the cells was de- 
termined by staining with trypan blue and eosin. SRBC kept in Alsever ' s  solution served as the antigen. The 
number of 19S antibody-forming cells (AFC) was counted after  culture for  4 days in vitro by Je rne ' s  method 
[8]. The experimental data was subjected to statistical analysis. 

(Presented by Academician of the Academy of Medical Sciences of the USSR R. V. Petrov.) Translated 
from Byulleten' ]~ksperimental'noi Biologii i Meditsiny, Vol. 89, No. 7, pp. 77-79, July, 1980. Original art icle 
sulmuitted October 12, 1979. 
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TABLE 1. Ef fec t  of Xenogeneic Bone M a r r o w  Cells  on AFC Product ion  in Cul tures  of (CBA x 
C57BL)F 1 Mouse Spleen Cel l s  in Vitro 

m o u s e  

spleen 
ceils 

Original number of ceils in culture (x l~/ml) 
I(CBA x 
C57BL)F1 guinea pig 
mouse BM BM pig BM rat BM hen BM 

I 
I 

Survival Number of AFC afterl Suppression 
Irate of cells tculmre for 4 days [of antibody 

a t  e n G  o i  6 �9 - ~ " " incubation, (x 10 hvmg cells) formation, 

2,5 
5 

2,5 
2,5 
2,5 
5 

2,5 
2,5 
2,5 
5 

2,5 
2,5 
2,5 
5 

2,5 
2,5 

i 

D 

2,5 
u 

2,5 
m 

2,5 

- -  2,5 

m 

m 

m 

m 

m 

u 

2,5 

47 
38 
46 
37 
44 
72 
46 
49 
29 
39 
42 
26 
36 
54 
39 
20 

651,30::t: 133,65 
66I ,18• 
30,60• 
5,10• 

876,00:h98,23 
738,66• 127,36 
82,00• 

0 
572,46• 
402,43:h43,00 
23,76• 
47,23• 15,26 

178,00• 
178,00=:L40,9 
I6,00• 
7,00• 

96 
99,9 

91 
100 

96 
92 

9I 
97 

Legend. BM) Bone marrow; each experiment was repeated twice or three times. 

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

The  data in Table  1 show that  addition of syngeneic  bone m a r r o w  ce l l s  to mouse  spleen cu l tures  led to 
the v i r tua l ly  total  suppres s ion  of  the  p r i m a r y  immune  r e s p o n s e  to SRBC. Accmz~ulation of AFC under  these  
c i r c m n s t a n c e s  was reduced  by 91-96%, in a g r e e m e n t  ~4th data in the l i t e r a t u r e  [2, 3]. The addition of xeno-  
geneic  bone m a r r o w  f rom animals  of different  spec ies  (guinea pigs ,  p igs ,  r a t s ,  hens) to the spleen cel l  cu l tures  
was  followed by the s a m e  suppress ion  of  AFC accumula t ion  as  when syngeneic bone m a r r o w  was added. Sup- 
p r e s s ion  of AFC product ion by bone m a r r o w  cel ls ,  inc identally,  had p rac t i ca l ly  no effect  on the surv iva l  r a t e  
of  the ce l l s  in cul ture .  

The r e s u l t s  thus indicate that  act iv i ty  of bone m a r r o w  cel l s  l imi t ing  the development  of the immune r e -  
sponse t akes  place  even in the  p r e s ence  of a xenogeneic b a r r i e r .  A prev ious  exper imen ta l  ana lys is  of bone 
m a r r o w  s u p p r e s s o r s  of  syngeneic antibody p r o d u c e r s  showed that  the e f fec tor  ce l l s  de termining the hnmuno-  
s u p p r e s s i v e  ac t iv i ty  of  the bone m a r r o w  a re  ce l l s  of the B lymphocyte  s e r i e s  [51. The s ame  invest igat ion 
showed that  the suppress ion  effect  is accompanied  by total  inhibition of p ro l i f e ra t ive  act ivi ty  of  the spleen cel ls .  

The  r e s u l t s  obtained, showing that  the m e c h a n i s m  of the s u p p r e s s i v e  effect  of  bone m a r r o w  is independent 
of  the immunologic  compat ib i l i ty  of  the p a r t n e r  cel ls ,  a r e  yet  another  a rgument  in suppor t  of the view that  any 
p ro l i f e r a t i ve  cell  can be t a r g e t s  fo r  b o n e - m a r r o w  s u p p r e s s o r s ,  E x p e r i m e n t s  using a t w o - c h a m b e r  cul ture  
s y s t e m  have shown that  bone m a r r o w  s u p p r e s s o r  ce l l s  produce  a humora l  f ac to r  which can pass  through a 
nuc leopore  m e m b r a n e  [3]. The hnmunosuppre s s ive  action of this f ac to r  is  e f fec ted  through the blocking of  
p ro l i f e ra t ion  of  lymphoid  cel ls .  

The poss ib i l i ty  cannot be ~ l e d  out that  xenogeneic spleen or  lymph node ce l l s  m a y  have a suppres s ive  
act ion on antibody product ion in vi t ro .  S u p p r e s s o r  ce l l s  capable  of inhibiting antibody product ion in vi t ro by 
spleen ce l l s  of  young m i c e  in r e s p o n s e  to ant igens of  he tero logous  e r y t h r o c y t e s  a r e  known to appea r  in the 
spleens o f o l d m i c e  [11]. Corva lan  and Howard  [6] showed that  r a t  spleen ce l l s  cannot r espond  in vi t ro  to SRBC 
because  of the p r e s e n c e  of s u p p r e s s o r  ce l l s  in the spleen.  Accordingly ,  the question of whether  the p rope r ty  
of  suppress ion  of antibody product ion is pecu l ia r  to ce l l s  of  xenogeneic bone m a r r o w  o r  whether  o ther  xeno- 
geneic  ce l l s  p o s s e s s  th is  quality cannot  ye t  be r e g a r d e d  as  f inally se t t led.  The data obta ined in the p r e s e n t  
invest igat ion a r e  evidence of a s u p p r e s s i v e  action of bone m a r r o w  on antibody product ion ha cul ture  and in a 
xenogeneic s y s t e m .  
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BLAST TRANSFORMATION IN RESPONSE TO PLANT MITOGENS 
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The action of mycoplasmas  on the lymphoid sys tem is known to depend la rge ly  on the infecting dose and 
on ability to uti l ize arginine [5]. If high concentrat ions of arginine-ut i l iz ing mycoplasmas  are  added in vitro,  
m a r k e d  suppress ion of the response  to plant mitogens is obse rved  and is due to removal  of arginine f rom the 
cul ture  medium [10]. I f  the mult ipl ici ty  of infection is reduced,  the inhibitory effect  is r ep laced  by a st imulant 
effect  [5]. Mycoplasmas  utilizing dextrose  in mos t  cases  have only a st imulant  action r ega rd l e s s  of the dose 
[3, 7, 9]. The resu l t s  of investigation of blast  t ransformat ion  of lymphocytes  taken f rom infected animals are  
highly cont rad ic tory  [3]. In some cases  suppress ion of the response  to mitogens a f te r  infection with species  
of arginine-ut i l iz ing mycopiasmas  could not be found [6], but in o ther  cases  it  was observed  [8]. Infection of 
animals with dext rose-ut i l iz ing  mycop lasmas  does not affect  blast t r ans format ion  due to plant mitogens [3]. 

The object  of the present  investigation was to study the action of phytohemagglutinin (PHA) and concanav- 
alin A (con A) on lymphocytes  of  ra t s  infected with Mycoplasma ar thr i t id i s  and Acholeplasma laidlawii. 

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

The animals  were  infected with mycoplasmas  as desc r ibed  previous ly  [2]. Intact ra t s  and ra t s  into which 
broth was injected se rved  as the control .  The pro l i fe ra t ive  activity of spleen cel ls  and mesen te r i c  lymph node 
cel ls  was es t imated  7, 14, 28, 33, and 65 days a f te r  the beginning of  infection.  The blast  t r ans format ion  r e -  
ac t ion  was set  up in 3040 Microdisks  (Falcon P las t i cs ) .  Into each well 5 • 105 cei ls  were  introduced in a final 
volume of 0.2 ml  medium.  The cul ture  medium was RPMI-1640 medium with 10% normal  ra t  se rum,  1% 1 M 
HEPES solution, 1% L-glu tamine ,  100 un i t s /ml  benzylpenicit l in,  and 100/~g/ml  s t rep tomycin-ca lc ium chlor ide 
complex.  The Microdisks  were  incubated at 37~C in a humid a tmosphere  with 5-7% CO 2. P r e l im in a ry  expe r i -  
ments  showed that the optimal concentra t ion of PHA (PHA-P,  f rom Difco) was 0.5 # g / m l  and that of con A 
(from Sigma) was 10 p g / m l .  The reac t ion  was r ead  on the 4th day of cul ture .  DNA synthesis  was de termined  
by measur ing  incorporat ion of thymidine-~I  (2.5 ~Ci /ml ,  1 C i /mmole ) ,  added 16 h before  the end of the expe r i -  
ment ,  by the method desc r ibed  previous ly  [1]. 

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

It will be c lea r  f rom Figs.  1 and 2a that injection of b ro th  or  of A. laidlawii in vivo caused no a p p r e c i a -  
ble changes in the intensi ty of thymidine-3H incorporat ion by the spleen andlymph node cells  at all t imes  of the 
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