
The peak of proliferation of thymus and splenic lymphocytes is thus observed on the 
third to fourth day of immunization. The cytotoxicity of thymus lymphocytes is still pres- 
ent on the fourth to fifth day but falls by the sixth day of incubation, whereas SPL-CTL are 
active on the fourth to sixth day. 

Both DNA synthesis and the proportion of blast cells among stimulated splenic lympho- 
cytes were considerably higher than those of stimulated thymus lymphocytes, whereas the cyto- 
toxicity of these cells was similar. The Thym-CTL are thus a cell population with a high 
content of cytolytic T lymphocytes which can be used with advantage for the study of the 
intimate mechanisms of transplantation and antitumor immunity. 
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EFFECT OF SOLUBLE H-2 ANTIGENS ON THE CYTOTOXIC EFFECT AND 

ADSORPTION OF IMMUNE LYMPHOCYTES 

I. F. Kotomina and T. P. Pletneva UDC 612.112.94.017.4 

Serologically active preparations of soluble H-2 antigens were obtained by ex- 
traction with 3 M KCI from ascites cells of leukemia LI210 (H-2 d) and sarcoma 
MCh-ll (H-2b). These preparations had no specific effect on the cytotoxic action 
of immune lymphocytes on target cells in vitro and did not inhibit adsorption of 
lymphocytes on a monolayer of the corresponding target cells. 

KEY WORDS: soluble H-2 antigens; cytotoxic effect; T cells. 

Conjecturally the receptors of T cells are molecules of special (T cell) immunoglobulins 
[i0, 13], products of the Ir gene [8], or a complex of the V region of immunoglohulin with 
the H-2 molecule [5, 12]. To study the nature of receptors of cytotoxic lymphocytes, direct 
destruction of their membrane [18] or discovery of the conditions or interaction between liv- 
ing T cells and preparations of soluble H-2 antigens [19] have been used. 

In the investigation described below the effect of soluble H-2 antigens, extracted with 
3 M KCI, on the cytotoxic effect and adsorption of immune lymphocytes was studied. 
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Fig. I. Inhibition of cytotoxic reactions 
by soluble H-2 antigens from LI210 and[ 
MCh-II. dlnhibition of cytotoxic action of 
anti-H-2 antigen fromLl210 (i) and MCh-II 
(2), TC -- C57BL/6 lymphocytes. Inhibitiqn 
of cytotoxic action of anti-H-2 b antigen 
from MCh-II (3) and from LI210 (4). TC -- 
DBA/2 lymphocytes. Antisera used in dilu- 
tion causing 95% death of TC. Abscissa, 
dilutions of serum (in log2); ordinate, 
inhibition of cytotoxic reaction (in %). 

EXPERIMENTAL METHOD 

Mice of hybrid strains C57BL/6 (H'2 b) and DBA/2 (H-2 d) were obtained from the Stolbo- 
vaya nursery, Academy of Medical Sciences of the USSR, and mice of strains BI0.D2 (H-2 d) and 
C57BL/IO (H-2 b) (abbreviated to BIO) were obtained from the nursery of the N. F. Gamaleya 
Institute of Epidemiology and Microbiology. Leukemia LI210 was maintained by passage through 
DBA/2 mice and sarcoma MCh-II by passage through BL/6 mice. Ascites cells of both tumors 
were used for one-stage immunization of allogeneic mice at 6 points [2]. 

The cytotoxic effect (CE) of regional lymph node cells was tested in vitro in micro- 
plates (Microtest II Plates No. 3040, Falcon Plastics), using either 2-day cultures of peri- 
tonealmacrophages [6] or tumor cells [9] as the target cells (TC), In both cases the TC were 
first labeled with 5*Cr. Various doses of lymphocytes in 0.2 ml medium No. 199, containing 
0.01 M Hepes (N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid) and antibiotics (i0 units/ 
ml each of penicillin and streptomycin) were added to 5.10 ~ TC. After incubation for 3 h at 
37~ in an atmosphere of 5% C02 the supernatant was transferred to tubes for counting the 
label in a Nuclear Chicago gamma spectrometer. The cytotoxic index (CI) was calculated by 
the formula: 

IL -- NL 
ML-- NL x I00, 

where IL, NL, and ML represent the immune, normal, and maximal liberations respectively of 
SICr, in counts/min, after incubation of the TC with immune and normal lymphocytes, Triton X-100 
(to destroy the tumor cells), and a 2% solution of sodium dodecyi sulfate (to destroy macro- 
phages). In some experiments, before carrying out the tests for CE, the lymphocytes were 
adsorbed on a monolayer of TC [3]. For this purpose, 15,106-20.106 lymphocytes were applied 
to a monolayer of allogeneic or syngeneic macrophages cultures in 3.5 • l-cm plastic petri 
dishes and, after incubation for 3 h at 30=C, the unattached lymphocytes were centrifuged, 
counted, and their CE on TC determined. 

Soluble H-2 antigens from L1210 and MCh-II ascites cells were obtained by extraction 
with 3 M KCI [16]. The resulting samples were concentrated on an Amicon cell with XM-50 
filter to i0 mg/ml (as protein). The protein content was determined by Lowry's method, us- 
ing bovine serum albumin as the standard. The concentrated antigen was kept at --20~ 

Anti-H-2d and anti-H-2 b sera were obtained by sixfold subcutaneous immunization of 
(C57BL • A)F, mice with BIO.D2 spleen cells and BI0.D2 mice with C57BL spleen cells respec- 
tively. Antibodies were determined in the mouse sera by the modified [I] lymphocytotoxic 
test [14]. Antigenic activity of the preparation of soluble antigens was determined by 
neutralization of cytotoxic antibodies in sera against H-2 antigen [15]. The quantity of 
soluble antigen, in micrograms, causing 50% neutralization of antibodies was taken as the 
antigen unit (IDso). 
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Fig. 2. Effect of soluble H-2 antigens on CE of immune lymphocytes. A: b anti-d 
lymphocytes, TC -- BI0.D2 macrophages; B: b anti-d lymphocytes, TC -- LI210 (I, 2, 3) or 
d anti-b lymphocytes, TC -- MCh-II (4, 5, 6). Lymphocytes untreated (I, 4), prelimina- 
rily treated with antigen from LI210 (2) or MCh-II (3) in concentration of 500 ~g/ml, 
treated with antigen (5) or MCh-II (6) constantly present in culture medium, NL without 
antigen (empty circles), in presence of LI210 antigen (empty triangles), or of MCh-II 
antigen (filled triangles). Abscissa, number of lymphocytes per well ('106); ordinate, 
liberation of S*Cr (in counts/min). 

To treat the immune lymphocytes concentrated antigen was diluted with culture medium 
and sterilized by filtration through a Mil!ipore filter (0.45 ~). In experiments to deter- 
mine CE the lymphocytes were either pretreated with antigen (500 ~g/ml for 30 min at 37~ 
and then washed twice, or added to the TC together with antigen in a concentration of I00 
~g/ml. In the experiments to study adsorption of lymphocytes antigen was added in the same 
concentration to the culture medium for the whole period of adsorption. In all cases after 
treatment with antigen the lymphocytes were washed off twice, counted, and adjusted to the 
same number of living cells. Besides the active antigen preparation, it was also used in 
the denatured form (80~ i0 min) or after partial (by 60-70%) neutralization with alloanti- 
bodies. 

EXPERIMENTAL RESULTS 

Soluble H-2 antigens were specifically neutralized by antibodies in the corresponding 
antisera (Fig. i). Antigen from LI210 ascites cells (IDbo = 0.28 ~g) blocked the cytotoxic 
action of anti-H-2 a serum but did not inhibit the action of anti-H-2 b serum, while conversely, 
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Fig. 3. Effect of soluble antigen from LI210 
on adsorption of b anti-d lymphocytes on 
BI0.D2 target cells. Original immune (i) and 
normal lymphocytes (2), immune lymphocytes 
not adherent to DBA/2 (3a, b, c) or C57BL/6 
(4a, b, c) target cells. Adsorption in pres- 
ence of native antigen (3a, 4a), antigen-- 
antibody complex (35, 4b), or denatured anti- 
gen (3c, 4c). Ordinate, liberation of S*Cr 
(in counts/min) after incubation of lymphocytes 
with BI0.D2 target cells. 
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antigen from MCh-II ascites cells (IDso = 0.26 ~g) blocked the action of anti-H-2 b serum but 
did not inhibit the action of anti-H-2 d serum. In the experiments to study CE either C57BL 
anti-Ll210 (b anti-d) lymphocytes were used together with BI0.D2 macrophages and LI210 cells 
as TC (Fig. 2A, B) or BI0.D2 anti-MCh-ll (d anti-b) cells were used with MCh-II cells as TC 
(Fig. 2B). Since similar results were obtained in four experiments, the results of only one 
of them are shown in Fig. 2. In all cases, after preliminary treatment of the ~nmune lympho- 
cytes with soluble H-2 antigen, CI was reduced from 12-22 to 7-12%, i.e., by 40-50%. Block- 
ing of CE by 60% also was observed if H-2 antigen was constantly present in the culture 
medium throughout the period of the test (Fig. 2A). This blocking was nonspecific, for each 
antigen-- H-2 d (from LI210) and H-2 b (from MCh-II) blocked equally the CE of lymphocytes im- 
mune to either of the haplotypes (d anti-b and b anti-d). The preparations of soluble H-2 
antigens did not inhibit specific adsorption of immune lymphocytes on the corresponding TC 
(Fig. 3). It will be clear from Fig. 3 that soluble H-2 antigens modified by thermal de- 
naturation or by partial neutralization with antibodies likewise had no effect on adsorption 
of the immune lymphocytes. 

Soluble H-2 antigens thus do not specifically block the CE of immune lymphocytes and do 
not inhibit their specific adsorption on the corresponding TC. Nonspecific inhibition of CE 
may be due to the presence of impurities nontoxic to lymphocytes, but blocking their activ- 
ity, in the preparations of soluble H-2 antigens. The results agree with those of other in- 
vestigations ([19], etc.) in which neither specific inhibition of CE of lymphocytes by sol- 
uble H-2 antigens nor specific binding of cytotoxic lymphocytes with those antigens was ob- 
tained. Blocking of the CE of immune lymphocytes by soluble H-2 antigen, demonstrated in 
some investigations [20] was on a small scale and its specificity was established in only 
one investigation [ii]. 

Cytotoxic T lymphocytes (CTL) bind with structures of the cell membrane (CTL determi- 
nants) which are products of the H-2 k and H-2 d genes of mice [4], linked with serologically 
determinable special H-2 specificities; these latter are evidently components of the CTL de- 
terminants [17]. The results are evidence that CTL receptors do not react with serologically 
determinable H-2 specificities separated from the cells. This could mean that the structure 
of the CTL determinants either is destroyed during extraction of the soluble H-2 antigen or 
that, for contact with the CTL receptors, it must be built into the target cell membrane. 
This last hypothesis is supported by observations showing that receptors of immune T cells 
react with soluble antigens only if these antigens are represented on the surface of immune 
B cells [7]. 
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