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Successful interaction of a T cell with antigen
(AG) requires, besides a T-cell receptor (TCR), the
expression of a number of coreceptor molecules
which provide the binding (formation) of the AG-
MHC protein complex (MHC - main histocom-
patibility complex) and signal transduction into the
cell [8]. Specifically, AG-specific activation in-
volves an adhesive molecule LFA-I (lymphocyte
function-associated antigen) which is not directly
bound to TCR. This molecule belongs to the fam-
ily of integrins, heterodimers with non-covalently
bound «- and B-chains. These transmembrane pro-
teins are associated with the cytoplasmic domains
of the cytoskeleton. By interacting with the ligand
ICAM-1 (intercellular adhesion molecule), LFA-I
provides an additional adhesive mechanism neces-
sary to the cell for implementing some other in-
teractions such as MHC/AG-receptor, TCR, cytok-
ines, etc. [6]. It is known that in vifro antibodies
to LFA-1 o-chain suppress a proliferative response
in a mixed culture of lymphocytes (MCL) [9], T-
cell proliferation in response to phytohemaggluti-
nin (PHA) [4], concanavalin A, production of
interleukin-2, and the T-cell-mediated antibody re-
sponse [13], and also inhibit the lytic function of
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effector cytotoxic T lymphocytes (CTL) [15]. At
the same time, interaction between LFA-I and
ICAM-I directly promotes the development of the
response of activated CTL [6,9,14]. On the other
hand, antibodies to LFA-I B-chain produce a
costimulating effect on T cells (together with anti-
CD3 and/or CD2 antibodies) inducing a release of
ca, lymphokine production, and cell proliferation
[12-14]. However, there are indications that anti-
bodies to the B-chain do not affect the cytotoxic
activity of CTL [11]. The present study was un-
dertaken to assess the effect of monoclonal anti-
bodies (mAb) to LFA-I B-chain on effector CTL
in separate tests for their cytotoxicity and prolif-
erative reaction.

MATERIALS AND METHODS

The experiments were performed on mice of the
following inbred lines at the age of 5-6 months:
B10.D2(R101) with haplotype H-2K¢[¢D¢, C57BY/
6 (B6) (H-2K°I’PD*), and Bi10.M (M) (H-2KTDY).
The rats were obtained from the vivarium of the
Cancer Research Center, Russian Academy of
Medical Sciences. EL-4 tumor cells from B6 mice
were cultivated as ascites by weekly passages on
syngeneic mice. To induce primary effector CTL
specific to K°, R101 mice were immunized with
EL-4 thymoma cells (2.5X107 per mouse, intrap-
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Fig. 1. Effect of mAb to LFA—I on cytotoxicity index (CI)
of effector lymphocytes. Ordinate: CI, % of immune splenocytes
eluted from R101 (¢}, M (b), and B6 (c) macrophages and
treated with medium (I), anti~LFA~—I mAb (3), and mAb to
LFA-1 B—chain (2}). Here and in Fig. 2 the data of 4
experiments are presented.

eritoneally). After 11 days the immune splenocytes
were enriched and fractionated on the basis of their
adsorption on macrophage monolayers from B6
donor, third-party line M, and R101 recipient
during 2 h at 37°C. After the removal of unat-
tached lymphocytes, the adsorbed cells were twice
eluted with a pronase solution (25 and 100 pg/ml)
(Calbiochem) in the presence of pancreatine
(Sigma) at the same concentration. The pronase
was removed and inactivated with 30% cattle se-
rum, and the lymphocytes were washed three times
and incubated for 1 h at 37°C in a 5% CO, at-
mosphere. Subsequently, the cells were treated with
a culture medium containing mAb to LFA-I [10]
or to its B-subunit (kindly provided by Dr. Pier-
res, France) and incubated under the same condi-
tions for 45 min. In the cytotoxicity test, s1Cr-la-
beled mice fibroblasts (Ltk- of haplotype H-2%0 and
their transfected derivatives 1-4 expressing the K®-
molecule [1] were used as targets. The target cells
were applied to flat-bottom 96-well plates (Linbro)
(10%/well), twice washed before testing, and incu-
bated with different fractions of immune lympho-
cytes for 16 h. The reaction medium was RPMI-
1640 containing 100 U/ml gentamicin, 5% heat-
inactivated fetal calf serum, 2 mM L- glutamine,
and 10 mM HEPES. The cytotoxicity index (CI)
was assessed from the equation: Cl=(a-c)/(b-
c)x100%, where a, b, and c reflect the experimen-
tal, maximal (in the presence of 1% Triton X-
100), and spontaneous release of !Cr into the me-
dium, respectively (cpm) {4]. In the experiments
with creating a mixed lymphocyte culture (MLC),
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immune reacting splenocytes (5x10°) and stimula-
tors (109 irradiated with 2000 rad were mixed in
200 wl of complete growth medium for MLC:
RPMI-1640 with 5% heat-inactivated human se-
rum, 2 mM L-glutamine, 100 U/ml gentamicin,
5 mM 2-mercaptoethanol, and 25 mM HEPES
and placed into 96-well round-bottom plates. Sub-
sequently, 200 ul of RPMI-1640 with 0.04 MBq
SH-thymidine (specific activity 1 Ci/mM) were
added to each well. After a 16-h incubation at
37°C in a 5% CO, atmosphere, the cells were
transferred onto fiberglass filters and incorporation
of the radionuclide was assessed in a liquid scin-
tillation counter. The results were expressed as the
stimulation index Sl=q:b, where a is the label
incorporation into allogenic MLC after treatment of
reacting CTL with antibodies; 5 is the label in-
corporation in MLC without antibody treatment.
Cells were transferred onto the filters with a Cell
Harvester (Skatron).

RESULTS

In the cytotoxicity test we used CTL-I fractionated
on donor, third-party, and recipient macrophage
monolayers and treated with mAb to the LFA-I
molecule or to its $-subunit. It was demonstrated
that antibodies to LFA-I that served as a positive
control for function inhibition blocked the lysis of
target cells (Fig. 1, 3). These observations are in
agreement with earlier reported characteristics of
these antibodies [3]. On the other hand, mAb to
LFA-I B-chain induced the opposite effect. They
promoted lysis of target cells by effector CTL
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Fig. 2. Effect of mAb to LFA—1I on stimulation index (SI)
of immune splenocytes. Ordinate: SI (in absolute units) of
effector T lymphocytes after elution from R101 (a}, M (b),
and B6 (c) macrophages and treatment with medium (1), anti—
LFA—1 mAb (3}, and mAb to LFA~I B—chain {2).
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eluted from recipient, third-party, and donor mac-
rophage monolayers 4.1, 2.5, and 1.5 times, re-
spectively (Fig. 1, 2).

In the proliferative test we used the same CTL-
I fractions preliminarily treated with mAb to LFA-I
(as a positive control for inhibition) or to its B-chain.
Irradiated splenocytes of the B6 donor line were taken
as stimulators. As was expected, mAb to LFA-I in-
hibited to a certain extent the proliferative reaction of
immune splenocytes in each of the three CTL-I frac-
tions (Fig. 2, 3). On the other hand, antibodies to
the B-subunit stimulated proliferation of CTL-I eluted
from recipient, third-party, and donor macrophage
monolayers 2.5, 1.9, and 1.3 times, respectively (Fig.
2, 2. A similar effect of proliferation enhancement has
been described elsewhere for other antibodies acting
together with mAb to LFA-I B-chain [12-14].

The results obtained attest that in the absence of
other antibodies, mAb to LFA-1 B-chain may pro-
duce a stimulating effect (or a costimulating effect if
the presence of alloantigen is taken into account) on
effector CTL-I in different test systems ( cytotoxic-
ity and proliferative tests). It is quite probable that
this effect is of a nonspecific character, since the
maximal stimulation was registered for immune T-
Iymphocyte fractions eluted from syngeneic and third-
party macrophage monolayers (4.1 and 2.5 times for
the CT test and 2.5 and 1.9 times for the prolifera-
tive test, respectively. The minimal effect (1.5 and 1.3
times, respectively, for the CT test and the prolif-
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erative test) was recorded for the CTL-I fraction eluted
from the donor macrophage monolayer. It still re-
mains unclear whether or not there is a connection
between the proliferative reaction of CTL-I fractions
and their cytotoxic function for treatment with mAb
to LFA-I B-chain.
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