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If intact  bone m a r r o w  is injected into mice  at the peak of the secondary  immune  response ,  l 
the number  of an t ibody- forming  cel ls  in a regional  lymph node is inc reased  by 2.4 t imes .  
P r e l i m i n a r y  inject ion of bone m a r r o w  into donors  of ce l l s  of immune  lymph nodes reduces  
the effect  of s t imula t ion  of antibody fo rma t ion  during the i r  subsequent  combined cul ture  
with intact  bone m a r r o w  ce l l s .  The r e su l t s  d e m o n s t r a t e  in te rac t ion  between cel ls  a t  the 
level  of m a t u r e  antibody p r o d u c e r s  in vivo. 
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An effect  of coopera t ion  between cel ls  at the level  of m a t u r e  antibody p roduce r s ,  d i scovered  previous ly ,  
is man i fes ted  as follows: Dur i ng  combined cul ture  of cel ls  of lymph nodes obtained f r o m  mice  at  the peak  of 
the secondary  immune  r e s p o n s e  with ce l l s  of in tact  bone m a r r o w  the intensi ty of antibody fo rma t ion  is doubled 
or  t r eb led  [1]. This effect  has been shown to be connected wi th the  appea rance  of new an t ibody- forming  ce l l s  
(AFC) in the population of immune  lymph nodes under  the influence of a humora l  f ac to r  produced by intact  
bone m a r r o w  cel l s  [2, 7]. A regu la to ry  ro le  of bone m a r r o w  in the immune  r e sponse  has  been postulated [7]. 

The object  of this invest igat ion was to s tudy whether  the phenomenon desc r ibed  above is observed  only 
in an in v i t ro  s y s t e m  or  whether  it is a lso  found in the intact  o rgan i sm.  Accordingly an in vivo s y s t e m  was 
dev ised  fo r  a s s e s s m e n t  of the effect  of s t imula t ion  of antibody fo rmat ion  in the product ive  phase  of the i m -  
mune response .  

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

The model  developed for  the study of reac t ions  of t ransplan ta t ion  immuni ty  in regional  lymph nodes in 
r e sponse  to local injection of a l logeneic  ce l l s  [5] was modified.  

Exper imen t s  we re  c a r r i e d  out on (CBA • C57BL)F t mice  immunized  twice at  an in te rva l  of 30 days in the 
footpads of the hind l imbs  with a 5 % suspens ion  of s h e e p ' s  red cel ls  (0.1 m g i n e a c h l i m b ) .  On the fourth day o f  
the seconda ry  r e s p o n s e  cel ls  of intact  bone m a r r o w  or  of intact  lymph nodes or  medium 199 were  injected sub-  
cutaneously  into the footpads of the hind l imbs .  The dose  of cel ls  injected was 15 - 106 p e r  mouse .  The num-  
b e r  of p l aque - fo rming  cel ls  in the popl i teal  lymph nodes was de te rmined  24 h a f t e r  the injections by a modified 
J e r n e ' s  method fo r  es t imat ion  of IgG- fo rming  ce l l s  [4]. 

RPMl-1640 med ium with the addition of glutamine,  embryonic  s e rum,  HEPES, sodium bicarbonate ,  and 
mercap toe thano l  [3] was used in the cel l  cul ture  exper iments .  The method of p r epa r ing  the cell  suspens ions  
fo r  cu l ture  was desc r ibed  p rev ious ly  [6]. 

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

In the expe r imen t s  of s e r i e s  I the effect  of inject ion of bone m a r r o w  cel ls  o r  lymph node ce l l s  on the 
n u m b e r  of antibody p r o d u c e r s  in the popli teal  lymph node of one of the a n i m a l ' s  hind l imbs  was studied. This  
value was c o m p a r e d  with the num ber  of AFC in the popl i teal  lymph node of the con t r a l a t e ra l  l imb of the s a m e  
animal .  Medium 199 was injected into the con t r a l a t e r a l  l imb as the control .  The r e su l t s  a r e  shown in Tab le1 .  

As Table  1 shows, inject ion of bone m a r r o w  cel l s  inc reased  by 2.4 t imes  the number  of AFC in the r e -  
gional lymph node com pared  with the i r  number  in the control  lymph node draining the l imb which medium 199 
had been injected. 
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TABLE 1. Inc rease  in Number of AFC af ter  Injection of Bone Marrow 
Cells 

Components injected 

Bone marrow cells 
Medium 199 
Lymph node cells 
Medium 199 

Number of Number of 
experi- AFCper 104 

i ments nucleated ce l l s  

30 195_+43 
82-.I-17 

l0 202=t=56 
184-t-44 

2,4 

1,I 

<0,05 

>0,05 

Legend. K) Ratio of number  of AFC in experimental  lymph node to that 
in control .  

TABLE 2. Decrease  in Coefficient of Stimulation of Antibody F o r -  
mation in Mixed Culture af ter  P re l imina ry  Injection of Bone Marrow 
Cells in vivo 

Cells cultured 

Immune lymph nodes from donors 
receivin~ in vivo: 

bone marrow 
bone marrow+ intact bone 

marrow 
intact lymph nodes 
intact lymph nodes + intact 

bone marrow 

Number i Numbor of e 
ofeul-  ;AFCper10 

nucleated 
tures cells 

24 85+12,2 

24 198-1-23,0 
24 49+6,1 

24 259q-23,8 

K P 

2.3 <0.05 

5,3 <0,0l 

Legend. K) Ratio of number  of AFC in mixed cul ture to number in 
monoculture.  

After  injection of lymph node cells  o r  the medium alone into the different l imbs, no significant di f fer-  
ences in plaque format ion  were  found. 

After  injection of bone mar row cells  antibody format ion  was thus considerably intensified in the regional 
lymph node, confirming previous observat ions made with an in vi t ro  sys tem [1, 2, 6, 7]. 

In the experiments  of se r i e s  II the effect of bone marrow,  injected previously  in vivo, on st imulation of 
antibody format ion was studied in a mixed cul ture of immune lymph nodes and intact bone marrow.  The scheme 
of the experiments  was as follows. At the peak of the secondary  response in the mice bone mar row cel ls  were  
injected into one hind limb. Cells f rom intact lymph nodes were  injected into the cont ra la tera l  limb as the 
control .  The mice  were  killed 18-20 h later,  cells  of the popliteal lymph nodes were  isolated, and these were 
then cul tured both separa te ly  and mixed with intact bone mar row cells .  The number  of AFC in the monocul-  
tu res  and mixed cul tures  was determined 18-20 h af ter  the beginning of culture.  The resul ts  of these exper i -  
ments a re  given in Table 2. 

The coefficient of increase  of the number of AFC in the mixed culture af ter  p re l iminary  injection of 
bone m a r r o w  into the donors of the immune lymph nodes were injected instead of bone marrow cells,  it was 5.3. 

The d e c r e a s e  in the coefficient  of st imulation of antibody format ion af ter  p re l iminary  injection of bone 
mar row cel ls  is evidence that some of the " r e se rve"  cells took par t  in antibody synthesis under the influence 
of bone mar row cells  in the in vivo sys tem,  and thereby reduced their  number in the mixed cul ture.  

It follows f rom these resul ts  that the increase  in the number  of mature  AFC under the influence.of bone 
mar row cel ls  is observed not only in a sys tem in vi tro,  but also in vivo. This conf i rms  the presence  of coop- 
erat ion between the cel ls  at  the level of mature  antibody producers .  

The suggested model is s imple and convenient fo r  studying p rocesses  of cel lular  interaction in a system 
in vivo at different s tages of development of the immune response,  including in its productive phase. 
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B mice  w e r e  obtained by thymectomy,  by le thal  i r rad ia t ion ,  and by pro tec t ion  of adult CBA 
mice  with syngeneic bone mar row.  In some  exper imen t s  syngeneic  bone m a r r o w  f rom 
donors  t r ea t ed  with hydrocor t i sone  in a dose  of 125 mg /kg  for  3 days was used .  Cells  
c a r r y i n g  the Q m a r k e r  we re  de te rmined  in the bone m a r r o w  of these  donors .  T h y m e c t o -  
mized  and lethally i r rad ia ted  an imals  injected with bone mar row  f rom donors  t r ea ted  with 
hydrocor t i sone  re jec ted  skin a l l . g r a f t s  and lymph node cei ls  f r o m  these  mice  inhibited 
endogenous colony fo rmat ion  in sublethal ly i r r ad ia ted  (CBA • C57BL/6)F 1 hybr ids .  

KEY WORDS: B mice;  c o r t i s o n e - r e s i s t a n t  T lymphocytes ;  endogenous colony format ion .  

The s ea r ch  for  methods of co r r ec t ion  of the immune  reac t iv i ty  of the o rgan i sm in immunodef ic ient  s ta tes  
when the function of the T or  B s y s t e m  of immuni ty  is d is turbed is an impor tan t  t ask  in modern  immunology.  
B mice ,  obtained by thymec tomy followed by lethal i r rad ia t ion  and protect ion with syngeneic bone m a r r o w  
or  t e m p o r a r y  blocking of the function of the thymus by lethal  i r radia t ion,  provide  an exper imenta l  model of 
T -ce l l  immunodef ic iency  [4, 8, 10]. The poss ib i l i ty  of inc reas ing  the immunologic  r e sponse  of B mice  to 
sheep ' s  red blood cel ls  during t r e a t m e n t  of t hese  mice  with po ly-4-v iny tpyr id ine  has been demons t r a t ed  [4]. 
In this invest igat ion the poss ib i l i ty  of abolishing T - c e l l  immunodef ic iency in B mice  by the use  of syngeneie 
bone m a r r o w  f r o m  donors  t r ea t ed  with hydrocor t i sone  was studied, fo r  T lymphocytes  have been shown to 
en te r  the bone m a r r o w  of m i c e  t r ea t ed  with hydrocor t i sone  [9]. 

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

To obtain B mice,  CBA mice  aged 4 months w e r e  used.  Ten days a f te r  thymectomy the mice  were  i r -  
rad ia ted  in a dose  of 900 R and p ro tec ted  with syngeneic bone mar row .  Animals  of the control  group under -  
went a mock  thymec tomy.  In two expe r imen t s  syngeneic  bone m a r r o w  f r o m  donors  of the s a m e  age, t r ea t ed  
with hydrocor t i sone  in a dose of 125 m g / k g  in t raper i tonea l ly  daily for  3 days,  were  used. In one exper imen t  
the bone m a r r o w  was t r ea t ed  before  injection with anti-Q s e rum,  obtained by immunizat ion of AKR mice  by 
six injections of thymocytes  f r o m  CBA mice .  The anti-Q s e r u m  thus obtained was used to de te rmine  the p r e s -  
ence of the Q m a r k e r  on lymphocytes  of the bone m a r r o w  of mice  t r ea ted  with hydrocor t i sone  and of normal  
CBA mice  in the cytotoxic t e s t  in Brondz ' s  modif icat ion [2] of G o f e r  and OTGorman's  method.  This  s e r u m  
caused death of 98% of thymocytes  of CBA mice  in a dilution of 1:5 but did not act  on normal  bone mar ro w .  
Skin a l l , g r a f t s  f rom C57BL/6 mice  were  t ransplan ted  on to B mice  14 days a f t e r  i r rad ia t ion  and injection of 
bone m a r r o w  by the method desc r ibed  p rev ious ly  [7]. Activi ty of lymph node ce l l s  of B mice  in the g ra f t  v e r -  
sus host  reac t ion  was studied on the bas i s  of abil i ty to inhibit endogenous colony fo rmat ion  in sublethal ly i t -  
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