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In te rac t ion  between bone m a r r o w  cel ls  and thymus cells  in CBA, C57BL, and FI(CBA x 
C 57BL) mice  was invest igated during the production of ant ibody-forming cells  against  
sheep ' s  e ry th rocy tes  when the thymus and pa r t  of the bone m a r r o w  was s c r eened  during 
le thal  i r r ad ia t ion .  Genet ical ly  de te rmined  differences  between CBA mice ,  reac t ing  s t r ong -  
ly to e ry th rocy te s ,  and C57BL mice ,  with a low level  of react ion,  were  shown to be a s s o c i -  
ated with d i f ferences  in the intensi ty  of coopera t ive  in teract ion between the B-  and T-ce l l s  ; 
under  the conditions used this d i f ference  in intensi ty evidently depends on differences  in 
the intensi ty  of migra t ion  of the B- lymphocytes  f rom the bone m a r r o w  or  T- lymphocytes  
f r o m  the thymus .  
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Abil i ty to r eac t  (or not to react)  to a given antigen, as well as the intensi ty of the immune response ,  
a re  genet ica l ly  de te rmined  [2, 4]. Genetic di f ferences  in antibody format ion  a re  mani fes ted  at the level  of 
lymphocyte  population [5]. It has also been shown that  the development  of an immune r e sponse  to m o s t  
antigens requ i res  in te rac t ion  between at l eas t  two types of cel ls :  cel ls  of bone m a r r o w  (B-lymphocytes)  
and thymus (T- lymphocytes)  or igin [3, 6, 8, 10]. As a rule ,  interaction between B-  and T-ce l l s  has been 
studied during adaptive t r a n s f e r  of cel ls  in vivo.  The study of p r o c e s s e s  leading to in terac t ion  between T-  
and B-ce l l s  in s i tu  is thus of g r e a t  i n t e re s t  [7]. 

Migrat ion and in te rac t ion  of B-  and T- lymphocytes  depending on the genotype of mice  during the de-  
ve lopment  of an immune r e sponse  to sheep ' s  e ry th rocy tes  were  invest igated.  Lines of mice  with opposite 
pa t te rns  of r e sponse  - CBA, with a high intensi ty  of r e sponse ,  and C57BL, with a low intensity - w e r e  

chosen [2, 4, 5]. 

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

Mice of lines CBA and C 5 7 B L / 6  and FI(CBA x C57BL/6)  hybrids aged 4-5 months were  used. In t e r -  
action between T -  and B- lymphocy tes  in s i tu during the production of an t ibody-forming cells  (AFCs) was 
invest igated by means of the model  developed prev ious ly  [17]. For  this purpose,  during i r rad ia t ion  of the 
mice  the region of the thymus and p a r t  of the bone m a r r o w  of the hind l imbs up to the level  of midway along 
the f emur  were  p ro tec ted  by a s c r e e n  (6 m m  Pb + 1 m m  A1). In control  mice  e i ther  the thymus or pa r t  of 
the bone m a r r o w  was s c r e e n e d .  After  i r rad ia t ion  the animals  rece ived  an intravenous injection of 2 �9 108 
sheep ' s  e ry th rocy te s ,  and the number  of AFCs in the spleen was de te rmined  on the 5th, 7th, and 9th days 
by J e r n e ' s  method [9]. To de te rmine  the magnitude of the coopera t ive  immune effect  of the T-  and B-  
lymphocytes ,  the index of s t imula t ion  (IS) was calcula ted by the equation: 

A 
IS~--h---~.lO0, 
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where A is the number  of AFCs after  screening of the bone m a r -  
row and thymus ; B and C are the number of AFCs after  screening 
of the bone mar row or  thymus respect ively .  

The mice were i r radia ted on the RUM-17 apparatus (dose 
rate  215R/min)  in a dose of LD 100/14,  which amounted to 750R 
for whole-body i r radiat ion of C57BL/6  mice and 800R for  CBA 
and FI(CBA x C57BL/6)  mice.  The numer ica l  results  were sub-  
jected to s ta t is t ica l  analysis .  

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

Screening the region of the thymus or  bone mar row in mice 
i r radia ted  with a lethal dose and immunized with sheep ' s  red 
cells was followed by the formation of compara t ive ly  few AFCs 
in the spleen (Table 1). Screening of both the thymus and the bone 
mar row during lethal i rradiat ion led to a sharp  increase  (especial-  
ly on the 7th day) in the production of AFCs in the spleen; i.e., 
syne rg i sm was shown between the thymus and bone mar row in 
the immune response to sheep ' s  e ry th rocy tes .  Interaction (co- 
operation) between thymus and bone m a r r o w  cells observed in 
this par t icu lar  model was manifested by the fact  that if both the 
sources  of the T- and B-cells  were sc reened  the number  of AFCs 
formed f rom p recu r so r s  immigrat ing into the spleen was 3-12 
times g rea te r  than the number expected (the sum of the AFCs 
found after  screening of the thymus and bone mar row separately) .  

However, interaction between bone mar row and thymus 
cells when both were sc reened  was manifested to different de- 
grees  depending on the genotype. In CBA mice a marked coopera -  
tive effect of interaction between T- and B-cel ls  of the thymus 
and bone m a r r o w  was manifested at all t imes of the invest iga-  
tion, with a maximum (IS of AFC production 1000%) on the 7th 
day after i rradiat ion and immunization (Table 1). A s imi la r  co -  
operative immune response also was observed in the FI(CBA x 
C57BL/6)  hybrids .  However, in C57BL/6  mice the cooperat ive 
effect was completely absent on the 5th day after  i r radiat ion and 
immunization.  On the 7th day, the cooperat ive effect reached 
570% but the value of IS under these c i rcumstances  was cons ide r -  
ably less than in CBA (1000%) and FI(CBA x C57BL/6)  mice 
(1250%). On the 9th day, the cooperat ive immune response  was 
lowered in all mouse genotypes studied, mos t  of all in C 5 7 B L / 6  
mice.  

The fact that in CBA and FI(CBA x C57BL/6)  mice an 
equally high cooperat ive immune response was observed,  but in 
the C57BL/6  mice the response was low indicates that ability to 
give a high cooperat ive immune response  is inherited as a domin-  
ant. This conclusion is in agreement  with data showing that the 
cha rac t e r  of "strength" of the immune response  to different anti-  
gens is inherited as a dominant [2, 4, 5]. 

Screening of the bone mar row alone led to the production 
of more  AFCs at all t imes of the investigation in C 5 7 B L / 6  mice 
than in CBA or FI(CBA • C57BL/6)  mice (Table 1). This was 
evidently connected with the fact  that the bone mar row of CBA 
and FI(CBA x C57BL/6)  mice contains vir tual ly no T-ce l l s ,  
whereas the bone mar row of C 5 7 B L / 6  mice is contaminated with 
a number  of T- lymphocytes  [10]. 
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It can be concluded f rom the resu l t s  of these exper iments  that genet ical ly de termined  differences be-  
tween CBA mice,  with a high level  of response  to sheep 's  e ry throcytes ,  and C57BL/6  mice,  with a low 
level  of response ,  a re  linked with dif ferences  in the intensi ty of cooperat ive  interact ion between T-  and B- 
cel ls ,  possibly based on differences in the intensi ty of migrat ion of the B-lymphocytes  f rom the bone m a r -  
row or  T- lymphocytes  f rom the thymus.  

This in te rpre ta t ion  will become c l ea r  if it is reca l led  that there  is evidence that all AFCs in the 
spleen,  if the thymus and bone mar row  are  sc reened ,  a r i se  ent i re ly  f rom p r e c u r s o r  cells  immigrat ing 
f rom these  organs into the spleen [6, 7]. The number of AFCs formed also is known to depend on the r e l a -  
tive numbers  of B-  and T- lymphocytes  [10, 11]. In other  words, an increase  or dec rease  in the number  of 
T-ce l l s  in the in teract ing mixture  (the number  of B-cel ls  remaining constant),  o r  an increase  or  dec rease  
in the number  of B-cel ls  (the number of T-ce l l s  remaining constant) is accompanied by an increase  or  de-  
c r e a s e  r e spec t ive ly  in the number  of AFCs produced.  

There  is thus eve ry  r eason  to suppose that the inability of C57BL/6  mice to e~hibit a high level  of 
immunologic reac t iv i ty  is due to the low intensity of migrat ion of T-  or B-cel ls  in these  animals .  This 
fact  is manifested par t i cu la r ly  demonst ra t ive ly  on the 5th day af ter  sc reening  of the thymus and bone m a r -  
row.  However,  on the 7th-9th day, when a sufficient  number of T-  and B-cel ls  for  the cooperat ive  effect  
has evidently accumulated in the spleen, the immune response  of the C5 7 BL/6  mice increases  s ignif icant-  
ly. During adaptive t r an s f e r  of a known excess  of bone mar row and thymus cells s t imulated by sheep 's  
e ry th rocy tes ,  differences in the immune response  of CBA and C57BL/6  mice largely  disappear  [1]. 
Fu r the r  investigations will be c a r r i e d  out to study the concre te  differences between ability of the T-  and 
B-cel l s  to migra te  in mice  of different  genotypes and, in par t icular ,  in CBA and C5 7 BL/6  mice .  
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