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Immune T- lymphocytes ,  during contact  with specif ic  antigen, a r e  act ivated and produce soluble ce l lu la r  
med ia to r s ,  including macrophage  migrat ion inhibition fac tor  (MIF) [8]. It is suggested that T -ce l l s  producing 
MIF (MIF-producers )  a re  a specia l  subpopulation of T- lymphocytes ,  not identical  with T -k i l l e r s  and T-he lp-  
e r s  [5, 11, 13]. One of the p rope r t i e s  which dis t inguishes MIF-p roduce r s  f r o m  T-k i l l e r s  is their  marked  im-  
munologic c r o s s - r e a c t i v i t y  in the H-2 s y s t e m  [4, 11 ]. 

In this investigation cross-reactivity of MIF-producers was studied in the course of the immune re- 
sponse. 

EXPERIMENTAL METHOD 

Cells of an allogeneic MCh-ll ascites tumor, induced in C57BL/10 mice* (abbreviated to BI0, genotype 
H-2: KbIbD b) [3], were used to immunize BI0" D2 (KdIdD d) mice (abbreviated to D2) and B10- D2 (RI01) 
KdldDd) mice (abbreviated to RI01), by a single injection at five subcutaneous points and intraperitoneally 
(40-50 million cells per mouse). On the 5th-7th day or on the 13th-15th day after immunization the ability of 
the lymph node cells to produce MIF during contact with spleen cells of the donor's line (positive control), of 
the syngeneic line (negative control), and of lines carrying individual components of the H-2 b immunizing 
complex was investigated. BI0. D2 anti-Bl0 lymphocytes were incubated with target cells (TC) of congene- 
ically resistant lines RI01 and BI0" D2 (RI07) (abbreviated to R107), with H-2 haplotypes of recombinant ori- 
gin, carrying individual special specificities of the immunizing H-2, and also with TC on lines BI0. A and 
BI0- M, carrying certain general specificities of this complex (Table i). RI01 anti-Bl0 (anti-Kbl b) lympho- 
cytes were incubated with TC of lines B6. H (ZI) (H-2 ba) and B6. M505 (H-2bd), which differ from the wild- 
type K b gene by the point mutation of this gene [2 ]. MIF activity was determined by the indirect macrophage 
migration inhibition test (MMIT) [9] in the micromodification described previously [4]. In experiments with 
eongeneic and recombinant lines medium No. 199 was used, whereas in the experiments with mutant lines 
medium RPMI-1640 with additions [6 ] was used. The index of the MMIT (MMII) was calculated by the formula: 

mean zone of migration in experimental samples) i00 
MMII = (I . " mean zone of migration in control samples 

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

One week a f te r  immunizat ion the B10. D2 an t i -B iO lymphooy te s ,  as was shown prev ious ly  [5], had the 
abil i ty to produce MIF on contact  with TC ca r ry ing  both spec ia l  and genera l  speci f ic i t ies  of the H-2  immuniz -  
ing complex (Fig. la). The MMIT with cel ls  of the third lines was immunologica l ly  specific,  for it did not de-  
velop in the p r e se nce  of TC of a syngeneic line. A specia l  feature  of the r e sponse  of these immune lympho-  
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Exper imenta l  Biological Models, Academy of Medical Sciences of the 15SSR; symbol  Y. 

Labora to ry  of Immunoehemis t ry  and Diagnosis of Tumors ,  Oncologic Scient i f ic .Center ,  Academy of 
Medical Sciences of the USSR. Labora to ry  of Exper imenta l  Biological  Models, Academy of Medical Sciences 
of the USSR, Moscow. (Presen ted  by Academic ian  of the Academy of Medical Sciences of the USSR L. M. 
Shabad.) Trans la ted  f rom Byulleten'  Ekspe r imen ta l ' no i  Biologii i Meditsiny, Vol. 89, No. 4, pp. 437-439, 
Apri l ,  1980, Original a r t i c l e  submit ted June 6, 1979. 
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TABLE I. TC of Different H-2 Haplotypes 

Used to Stimulate MIF Production 
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Fig. i. MIF production by BI0- D2 anti-Bl0 (a, b) and 

RI01 anti-Bl0 (c, d) lymphocytes on contact with TC 

carrying individual components of the H-2 immunizing 

complex (a, b) or with TC of mice of mutant H-2 haplo- 

types and their F I hybrids (e, d). Ordinate MMII. Col- 
umns show mean with standard error for 3 (a, b) and 
5-6 (c, d) experiments. 

cytes 1 week after immunization was the significant (P < 0.05) excess of intensity of MMIT in the presence of 

TC of the R107 line, possessing K- and I-regions of the H-2 immunizing complex, over the reaction to TC of 
the RI01 line, possessing the D-region of the H-2 b complex. In two of the three experiments the MMIT to TC 

of the RI07 line was stronger, and that to TC of the RI01 line was weaker than the MMIT to TC of the donor's 

line. In the 2nd week the intensity of MMIT in the presence of TC of the donor's line remained the same as be- 

fore (Fig. Ib). Meanwhile, the character of MMIT discovered during incubation of BI0"D2 anti-Bl0 lympho- 

cytes with TC of other lines showed a considerable change: It disappeared in the presence of TC of the BI0" M 
line, was converted to stimulation of migration in the presence of TC of the BI0" A line, was considerably po- 

tentiated in the presence of TC of the RI01 line, and was sharply reduced in the presence of TC of the RI07 
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line. The difference between the MMIT to TC R101 and R107, which was opposite to that found after  1 week, 
also was significant (P < 0.05). 

Changes in c ro s s - r eac t i v i t y  of the MIF-produeers  also was found in experiments  with lines of mice 
ca r ry ing  the mutant H-2 haplotype. It was shown previously that antibodies against normal  H - 2 . 3 3  (K b) anti- 
gen distinguish it only weakly or  not at all f rom mutants K ba and K bd antigens [9, 12]. Ability to d i sc r imi -  
nate f rom mutant antigens is much more  marked in T-k i l le rs  [ 1 ]. Like T-ki l lers ,  MIF-producers  1 week af- 
ter  immunization reacted to mutant H-2 ba and H-2 bd antigens, although less s t rongly  than to normal  H-2 b 
antigen (Fig. 1c). However, 2 weeks af ter  immunization the MMIT of immune anti-Kr~ lymphoeytes to mutant 
antigens not only disappeared completely, but changed to a react ion of stimulation of migrat ion (Fig. ld), 
whereas the intensity of MMIT in the presence  of TC of the normal  haplotype decreased  only very  little. Sim- 
i lar  changes took place in MMIT to H-2 antigens of the [H(Z1) • M505]F 1 hybrids in the course  of the im-  
mune response.  The absence of MMIT to TC of hybrids found 2 weeks af ter  immunization (Fig. ld) is evidence 
that mutant genes H-2 K ba and H-2 K bd are  not complementary,  as was shown previously  in skin graft ing ex- 
per iments  [2], and it confirms the suggestion that the two mutations, although not identical, have taken place 
in the same gene. 

In the course  of the immune response  of MIF-produeers  in vivo in the H-2 sys tem changes thus take 
place in immunologic specificity of their reaction: The intensity of the response changes with respec t  to prod-  
ucts of the K- and D-regions of H-2 and c ros s - r eac t i v i t y  to "foreign" H-2 haplotypes disappears .  As a result  
of disappearance of cr  oss - reae t iv i ty  the ability of the MIF-producers  to differentiate the mutant H-2 antigen 
f rom the initial antigen increases ,  even when only one aminc acid residue in the antigen molecule is changed 
as a resul t  of mutation (the H-2 ba haplotype) [81. The increase  in immunologic specif ici ty of the react ion of 
the MIF-producers  in the course  of the immune response was descr ibed previously during an investigation of 
MMtT on conjugates of haptens with s imi la r  chemical  s t ructure  and a protein c a r r i e r  [1]. A change in speci-  
ficity could ar ise  only through the selection of clones with recep tors  with the highest affinity, or by a change 
in the affinity of the lymphocyte receptors .  The possibil i ty of part icipation of antibodies, of specific T- or  B-  
suppressors ,  and also of a subpopulation of lymphocytes producing a factor  with activity opposite to MIF - 
stimulation of macrophage m i g r a t i o n -  in this p rocess  cannot be ruled out. This last  hypothesis is supported 
by the d iscovery  of stimulation of macrophage migrat ion in both ser ies  of experiments af ter  contact with TC 
of "foreign" (B10"A) or mutant H-2 haplotypes. As a resul t  of the increase  in discr imini t ive power the MIF- 
producers  can evidently acquire immunologic specificity, distinguishing them f rom other lymphocyte subpop- 
ulations, including f rom kil lers:  2 weeks after  immunization the MIF-p roduce r s  acquired the ability to dis- 
cr iminate  determinants  of H-2 antigens more  c lear ly  than T-ki l le rs  [1]. The change discovered in c r o s s - r e -  
activity of MIF-producers  in the H-2 system, tested by a set of congeneically res is tant  lines and lines with 
recombinant  and mutant H-2 haplotypes can serve  as a model with which to study mechanisms of formation of 
the immunologic specificity of the response of this T-ce l l  subpopulation. 
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