Exposure to considerable stress also leads to a change in the level of cytostatic and
cytotoxic activity of spleen cells, and definite correlation is observed in the time course
of these two functions after stress [2].

Data on ‘the sensitivity of the cytostatic activity of spleen cells to the effect of
interferon and exposure to stress axeé evidence of definite similarity between the properties
of effectors of cytostatic and cytotoxic activity. Meanwhile there are marked differences
in the level of their activities in different lymphoid organs and in relation to different
target cells.

The possibility cannot be ruled out that effectors of cytostatic activity constitute a
heterogeneous population, of which cells with cytotoxic activity constitute one subpopula-
tion. Further investigations are necessary in order to explain this problem.
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It has been shown [2] that specific supressor T cells (SSTC) in ‘the H-2 system, appear-
ing as a result of induction im vivo, are narrowly specific for a certain epitope of the H-2
molecule. SSTC can recognize determinants similar to serologic determinants [6].

In attempts to induce SSTC in mice mutant for the H~2 complex, with wild-type cells it
was found that SSTC are easily formed im vivo by a complex mutation of the H-2pdMm* polecule if
the corresponding mutant (M504), immunized by wild-type B10.D2 (H—Zd) cells, can also form
antibodies [6]. Conversely the "point" mutation of the H-2Kb®! molecule does not lead to
the formation either of antibodies [10], or of SSTC {61, on immunization of the mutant with
wild-type C57BL/6 (H—Zb) cells, despite the effective formation of cytotoxic T lymphocytes
(CTL) in the same system [10].

In the present investigation, in order to induce SSTC we used a set of mutants with
clearly characterized replacement of amino acids in the H-2KDP molecule (Table 1).
EXPERIMENTAL METHOD

Mice of lines BALB/c (H-29), pBA/2 (H-29), cBA (H-2K), ARR (H-2K), and C56BL/6 (abbre-
viation B6, H—Zb) were obtained from the Stolbovaya Nursery, Academy of Medical Sciences
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Sciences of the USSR, Moscow. Branch of the M. M. Shemyakin Institute of Biocorganic Chemistry,
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TABLE 1. Structural Changes in H-2KP TABLE 2. Distribution of Lyt and Thy
Molecules in Mutant Mice Aritigens on Thymocytes of Some Lines
: of Mice and G4 MCAB Activity

. Amino~acid
. . Abbreviated; sybsiirution in’ Position

Line of mics name H-2Kb mole- Line Lyt Lyte Lyts Thyt G4

cule [12, 131
B6.C—H-2bmi bml Gly - Ala 152 C57B1/6 2 2 2 2 -+
Agr— Tyr 155 DBA/2 1 1 2 2 +
Leu— Tyr 156 AKR 2 1 1 1 —
B6—H-2bms bm3 Asp— X 77 CBA i 1 2 2 -+
Lys— Ala 89 BALB/c 2 2 2 2 -+
B6.C—H-2bm4 bm4 ? 158—173 C5h8 2 I 1 2 +
A 2 2 2 2 -+

vNote. bmé4 has at least two amino-acid

substitutions between positions 158
and 173 [9].

of the USSR; recombinant line B10.A(4R) (Kklk/bDb) and mutant lines (bm) B6,C-H-2bml (bml),
B6-H2Pm3 (bm3), and B6.C- H-2bmé4 (bm4), and also lines C58 (H-2K) were obtained from the Re-
search Laboratory of Experimental Biological Models, Academy of Medical Sciences of the USSR,

H-2KP™ anti-H-2KP SSTC were obtained from the spleen of a mouse 4 days after intravenous
tfmmunization with 9.107 B6 mouse spleen cells, irradiated in a dose of 2000 rads. Activity
of SSTC treated with mitomycin C was estimated by inhibition of DNA synthesis in a one-way
mixed lymphocyte culture (MLC) with a ratio of SSTC, syngeneic reacting lymph node (IN) cells,
and allogeneic stimulator cells, irradiated in a dose of 2000 rads, of 1:3:9.

The inhibition index (II) of DNA synthesis was estimated relative to a control MLC in

which, instead of immune lymphocytes, normal lymphocytes treated with mitomycin C were added
(2] :
[2].

To inactivate the SSRC they were treated successively with G4 monoclonal antibodies
(MCAB) to antigen Thy 1.2 for 40 min at 206°C, using ascites fluid in-a dilution of 1:200, and
then with nontoxic rabbit complement absorbed with agarose (final dilution 1:9) for 60 min
at 37°C [5].

To obtain MCAB to Thy 1.2 antigen, spleencells of AKR mice, immunized with CBA thymocytes,
were hybridized with the aid of 50% polyethylene-glycol (PEG-1500, Serva, West Germany) with
P3-X63-Ag8.653 myeloma cells from a BALB/C mouse. Primary cultures and clones were grown as
described previously [3].

The presence of antibodies in the culture fluid was determined by the two-stage comple-
ment~dependent cytotoxicity test [8], using rabbit complement and purified T cells.

The T cells were separated from B cells by the "panning' method [11], using purified rab-
bit antibodies to the L-chain of mouse immunoglobulin (Ig). Under these circumstances the T
cells were found in the fraction of cells net adhering to anti-mouse Ig, and the B cells were
eluted by pipeting in the cold [11]. The purity of the separated populations were verified
in the indirect immunofluorescence test with rabbit antiserum against mouse Ig and with
fluorochromed rabbit anti-Ig.

A positive G4 culture was cloned twice by the limiting dilution method, at the rate of
one cell per well. The clones of the G4 hybridoma were grown im vivo in (BALB/c x AKR)F,
mice. The ascites fluid thus obtained was kept at —40°C.

EXPERIMENTAL RESULTS

Suppressor cells reacting to H~2KP antigen were found in only one of the three mutant
lines studied (Fig. 1). Only mutant bm3 and the hybrid (BALB/c x bm3)F, generated suppres-
sors, whereas no suppressors were found in mutants bml and bm4 and in the hybrid (BALB/c x
bml)F;. The effect of bm3 anti-B6 suppressors was just as specific as that of BALB/c anti-
B6, for in both cases the suppressors did not block the proliferative response to ''foreign"
stimulators BI0.A(4R) or CBA, differing from the g-2kb immunizing agent by the allele H-2KK,

To determine the nature of the bm3 anti-B6 suppressor cells, MCAB against Thy 1.2 anti-
gen were obtained. For this purpose we selected those samples of hybridomas whose culture
fluids had lysed 98-997% of thymocytes of all strains of mice except AKR (Table 2). CBA dif-
fers from AKR not only in the allele of the Thy l'molecule. The possibility of a reaction
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Fig. 1. Differences in activityyof T suppressor cells induced in wivo in bm mu~
tants and F, hybrids against the wild type H-2KP. Ordinate, ITI (in %) of DNA
synthesis in mixed lymphocyte culture. 1) bm3; 2) BALB/c x bm3)F;; 3) bml; 4)
(BALB/c * bml)F;; 5) bm4; 6) BALB/c. Stimulators: unshaded columms, B6; black
columns, BIO,A(4R); obliquely shaded columm, CBA, Each column represents aver-
age of 2~8 experiments (M * m).

Fig. 2. T-cell origin of bm3 anti-B6 suppressor cells. Ordinate, II (in %) of
DNA synthesis in mixed lymphocyte culture. Cells: 1) dintact; 2) treated with G4
MCAB and complement; 3) treated with culture medium and complement, Each column
represents mean results of two experiments (M £ m).

with Lyt 1.1 and Lyt 3.2 can be rejected, for G4 MCAB lyse thymocytes of C58 mice which,
like AKR, do not possess these alleles of Lyt 1 and Lyt 3 antigens {(see Table 2). It was
further found that G4 MCAB lyse 307% of mouse spleen cells and 65~707 of LN cells and 100%
purified T cells, but do not lyse purified B cells of LN,

Thus G4 MCAB reveal a marker which is identical with Thy 1.2 in its universality and
specificity for T cells, and also for its distribution in lymphoid organs of mice of dif-
ferent lines.

G4 MCAB belong to the IgM, # class, as shown by data on inhibition of radioimmunoadsorp-
tion [14].

The effect of bm3 anti-B6 suppressors was completely abolished after their treatment
with G4 MCAB and complement (Fig. 2). Since control treatment with culture medium and com-
plement did not affect the degree of suppression, it is evident that T cells were responsible
for it.

The selective ability of the bm3 mutant, unlike bml and bm4 mutants, to generate SSTC
in response to wild-type H-2KD antigen correlates with the fact that anti-H-2Kb antisera con-
tain antibodies to determinants which are absent only on the kbm3 potecule [7], which differs
the most from H-2KP in the number of epitopes compared with other mutant H-2KbM molecules de-
tected by MCAB [4].

Correlation between the ability of the mutants to produce antibodies and SSTC and the total
disparity of their ability to produce SSTCand CTL to the same wild-type H-2 molecule in vivo
[1] confirm data obtained previously on fundamental differences between determinants recog-
nizing SSTC and CTL specific for the H-2 molecule [5].

The authors are grateful to O. V. Rokhlin for providing antibodies against the I-chain
of immunoglobulin and to A. G. Tonevitskii for determining the class of MCAB. The work was
partly subsidized by WHO.
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EFFECT OF DOSE OF T-DEPENDENT AND T-INDEPENDENT ANTIGENS ON FORMATION OF
NONSPECIFIC IMMUNOGLOBULIN PRODUCERS*

M. G. Agadzhanyan, I. N. Smirnova, UDC 612.124,017.1.014.46¢
and E. V. Sidorova 547.96]1-08

KEY WORDS: cells forming antigen-dependent nonspecific 1mmunoglobu11ns, antibody-forming
cells; T-dependent antigens; T-independent antigens.

It was shown previously that, besides a specific immune response, injection of T-depen-
dent or T-independent antigens (TDA and TTA, respectively) into an animal also induces the
formation of nonspecific immunoglobulin-producing cells (NIGFC) [1, 2, 4]. The mechanism of
this process has not yet been explained. Data have recently been obtained to show that im
vitro, in the presence of high concentrations of antigen, some B cells bind it nonspecific~
ally [5]. Thus, whereas in low concentrations, antigen is bound by not more than 0.19% of B
cells, if high concentrations are present, this cell fraction rises to 3%; immunoglobulin
receptors, moreover, have no part to play in this process [5]. It has been suggested that
the formation of NIGFC may be due to nonspecific binding of massive doses of antigen.

To test this hypothesis, the effect of low and high doses of TDA and TIA on NIGFC forma-—
tion was investigated im vivo.

EXPERTIMENTAL METHOD

Experiments were carried out on BALB/c mice obtained from the Stolbovaya Nursery,
Academy of Medical Sciences of the USSR.

Sheep's red blood cells (SRBC) were used as TDA, and polyvinylpyrrolidone, with mol. wt.
of 350 kilodaltons (PVPss0) and pneumococcal polysaccharide SSSIIT (SITI) were used as TTA.

The animals were immunized by a single iniection of different doses of antigens, SRRC
were injected 1ntraper1toneally in doses of 10°, 107, and 5-10° per mouse, PVPs5, intra-
venously in doses of 107%, 1072, 10™', and l ug per mouse, and SIIT intraperitoneally in
doses of 107°, 1072, and 1 ug per mouse. Nonimmunized animals of the same line were used as
the control.

On the 4th day after immunization the number of cells forming IgM-antibodies (AFC) and
the number of cells forming immunoglobulins (IGFC) were determined in the spleen of individual
animals by methods of direct [9] and reverse [11] hemolysis in gel.  The number of NIGFC was
calculated as the difference between the number of IGFC and the number of ARC per 10° cells.
The results are presented in the M * m form.

SRBC, intact and sensitized with polyvinylpyrrolidone with mol. wt. of 24 kilodaltons
(PVP,.) [10] or SIII [7] were used as test antigen for AFC assay. To determine IGFC, SRB
sensitized with rabbit antibodies to mouse immunoglobulin were used [11]. Rabbit antisera
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