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Fourteen days’ culture of human peripheral blood lymphocytes (PBL) with recombinant interleukin
2 (rIL 2) or T cell growth factor (TCGF) results in the generation of lymphokine-activated killer
(LAK) effector cells which have the unigue property of lysing natural killer (NK)-resistant human
tumor cells, Daudi, as well as NK-sensitive, K562 cells. LAK cells were generated from both normal
and gastric cancer patients’ PBL, However, LAK cell activities induced by rIL 2 or TCGF decreased
with the progress of the tumor growth. In addition, TCGF-induced LAK cell activities were found to
be lower than the rIL 2-induced LAK cell activities. Different mechanisms may be involved in the
decreases of the rIL 2-induced and TCGF-induced LLAK cell activities. This study further demon-
strates that the cell types involved are also heterogeneouns, as determined by phenotypic characteris-
tics. The LAK-effector cell type was analyzed by two-color flow cytometry. RIL 2-induced LAK cells
showed increased proportions of CD4"Leu 8~ and Len 7°CD167, and a decreased proportion of
CD8*CD11 cells, which are believed to be associated with killer T cell functions. In contrast,
TCGF-induced LAK cells revealed significantly increased proportions of CD§*CD11 and CD4 ' Leu 8
cells, and a decreased propertion of Leu 7'CD16 cells. Thus, LAK cells with different surface

phenotypes were induced by the cultivations with rIL 2 and with TCGF.
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Incubation of human peripheral blood lymphocytes
(PBL) with interleukin 2 (IL 2) induces the expression
of potent cytotoxicity against both fresh and cultured
tumor targets.” The effector cells have been named
lymphokine-activated killer {LAK) cells. The LAK cells
are functionally defined as any cell responding to IL 2
activation by the development of major histocompati-
bility complex (MHC)-unrestricted cytotoxicity against
a natural killer (NK)) cell-resistant tumor target without
prior antigen priming.” Purified recombinant IL 2 (rIL
2) alone is sufficient for the induction of the tumor-
selective oncolytic activity."® Although little is known
concerning the regulation of LAK cells, Itoh et al®
reported that sera from cancer patients can suppress
LAK development. It has also been demonstrated that
LAK generation was suppressed by hydrocortisone” and
by platelets,” some tumor cells® and/or their secretory
factors, such as suppressor factor™® or transforming
growth factor-beta (TGF-3).”

T-cell growth factor (TCGF) derived from superna-
tants of mitogen-stimulated lymphocytes have been
shown to be indispensable to sustain the growth of T-cells
with cytotoxic activity.'® ' However, we demonstrated
that TCGF-dependent PBL or spleen cells from cancer
patients or tumor-bearing animals could be serially
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grown in vitre in large numbers with maintenance of
cell-mediated immunosuppressive function.'>' TCGF
has been found to contain many kinds of cytokines, such
as IL 1, IL 3, IL 4, IL 5, IL 6, interferon-gamma (IFN7),
and tumor necrosis factor (TNF), as well as 1L 2,
Therefore, the T-cell proliferative response and sub-
sequent differentiation to effector cell function induced
by TCGF may involve a complex series of interactions
between many different cell types. The differences be-
tween rIL 2 and TCGF in the induction of LAK cells
should be elucidated.

The nature of LAK-effector celis generated during
culture with IL 2 has been extensively investigated.® '+
However, this is still a matter of debate, since LAK
induction has been done by cultivation with different
kinds of cytokines and by various methods. In an attempt
to overcome the problems associated with distinguishing
a diverse effector population with phenotypic markers,
we tested whether two-color flow cytometric analysis
could be used to identify the LAK-effector cells.

In the present study, we examined the effects of 14
days’ cultivation with exogenous rIL 2 or TCGF on the
induction of LAK cells with different phenotypes from
PBL of gasiric cancer patients, as well as those from
healthy donors. It was found that rIL 2 was able to
generate LAK cells with main surface phenotypes of
CD4%Leu & and Leu 7°CD16". In contrast, TCGF in-



fluenced mainly CD8'CDI11™ and CD4*Leu 8- LAK
cells to proliferate. The nature of the different cell sur-
face antigens involves in MHC-unrestricted killing is
discussed.

MATERIALS AND METHODS

Patients Twenty patients with advanced gastric cancer
were studied. Patients were divided into two groups:
Group I consisted of ten patients who had resectable
carcinoma with or without regional lymph node metasta-
sis and were eligible for radical or nonradical resection;
the ten patients in Group IT had advanced nonresectable
carcinoma with systemic metastasis. Blood samples were
obtained from patients before surgery and/or chemother-
apy (mitomycin C and/or tegafur). The patients ranged
in age from 42 to 79 years (mean 60.5 years). The control
group consisted of ten normal healthy persons (labora-
tory personnel, and hospital and technical staff), ranging
in age from 40 to 72 years {mean 57.7 years).
Preparation of peripheral blood lymphocytes and TCGF-
containing medium PBL were isolated from wvenous
blood by Ficoll-Hypaque (Pharmacia Fine Chemicals,
Uppsala) density gradient centrifugation.”” As the
TCGF source, we used culture supernatant from human
spleen cells stimulated with 0.08% phytohemagglutinin
(PHA-P, Difco, Detroit, MI). The details concerning
TCGF preparation were presented in a previous paper.™
The preparations were subsequently filtered through
0.45-um filters (Millipore Corp., Bedford, MA), then
stored at —20°C until use.

Cell culture of rIL 2- or TCGF-activated PBL. Approx-
imately 2 10° PBL were placed in tissue culture flasks
(Nune, No. 163371, Roskilde, Denmark). RPMI-1640
medium supplemented with 109% FCS, 100 pg/ml
kanamycin, and 50% TCGF preparations or 100 U/ml
rIL 2 (Shionogi Co. Ltd., Osaka) was used to initiate the
cultures. The IL 2 activity of 50% TCGF preparations
used throughout the experiment was approximately
equivalent to the activity of 100 U/ml rIL 2 assessed by
the method of Gillis e al.™ All cultures were maintained
for 14 days in 5% CO, in air at 37°C and fed three times
per week by changing the culture medium.

Monoclonal antibodies (MoAbs) and two-color flow
cytometric analysis Fluorescein isothiocyanate (FITC)-
conjugated anti Leu 2a (CDB8), anti Leu 3a (CD4), anti
HLA-DR and anti Leu 7, and phycoerythrin (PE)-
conjugated anti Leu 15 (CD11), anti Leu 8, anti Leu 2a
(CD8), anti Leu 11 (CD16) and anti IL 2R (CD25)
were provided by Becton Dickinson (Mountain View,
CA). Freshly isolated PBL or rIL 2- or TCGF-activated
PBL were stained with fluorochrome-conjugated MoAb
for 30 min at 4°C and were washed twice, as described
previously.’? The cells stained with FITC- and PE-
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conjugated antibodies were analyzed for double labeling
by flow cytometry (FACS-IV analyzer, Becton Dickinson
Co., Mountain View, CA),
Assay for killer cell activities Killer cell activities of cell
populations were tested against human NK-sensitive
K562 cells*™ and NK-resistant Daudicells.>” The cell lines
were kindly donated by Dr. H., Mizuno (Japanese Cancer
Research Resources Bank, National Institute of Hygienic
Science, Tokyo). Four million target tumor cells were
incubated with 100 ¢Ci of Na*'Cr0Q, (Japan Atomic
Energy Research Institute, Tokai, Ibaraki) for 90 min at
37°C with occasional gentle shaking. The cells were
washed three times with Hanks® solution and finally
resuspended in RPMI-1640 medium supplemented with
10% FCS and 20 m M N-2-hydroxyethylpiperazine-N’-2-
ethanesulfonic acid (HEPES, Wako Chemical Co.,
Osaka). The rIL 2- or TCGF-induced cytolytic effect of
cultured lymphoid cells on tumor targets was examined
using a standard 4-h *'Cr-release assay. The labeled target
cells (1.5 10%* and 3 effector cell concentrations which
produced target cell : effector cell ratios (T/E ratios) of
1:10, 1:20 and 1:40, or 1:2.5, 1:5 and 1:10 were mixed and
distributed to each well in a final volume of 200 ul on
round-bottomed microtiter plates (Nunc, No. 163320) in
quadruplicate. After incubation, the plates were centri-
fuged and cytolysis was evaluated by counting 0.1 ml
of supernatant in a gamma-counter. Specific lysis was
expressed according to the following formula:
experimental release

— spontaneous release
maximum release

: — spontaneous release

The maximum releasable counts were determined by
repeated freezing and thawing of the labeled cells, and
amounted to 80-909% of the total radioactivity incorpo-
rated into the cells. Spontaneous release determined from
target cells incubated in the culture medium was always
5% or less of the maximum release,

% specific lysis = X 100.

RESULTS

Table I shows that PBL obtained from normal healthy
controls gave a substantial increase in cytolytic activities
against NK-sensitive K562 cells at increased effector cell
to target cell ratios. However, PBL from patients with
resectable or nonresectable carcinoma showed sig-
nificantly decreased killer cell activities as compared
with those at the corresponding T/E ratios from normal
individuals (P<0.01)}. Freshly prepared PBL from
normal individuals and gastric cancer patients did not
express significant levels of cytotoxicity against NK-
resistant Daudi cells. Human PBL cultured with rIL 2 or
TCGF for 14 days were further assayed for cytotoxicity
against the K562 and Daudi cells. Table II summarizes
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Table I. Killer Cell Activities of PBL
Subiects? Tareet Specific *'Cr release (%)
ublects arge 1:10% 1:20% 1:40”
Normal K562 22.6+1.59 30.611.3 353114
Daudi 1.410.2 2604 3940.5
Resectable cancer K362 10311.1 17.0+1.7 24.6+25
Daudi 0.810.1 2.0x0.2 36104
Nonresectable cancer K562 84117 12.7+2.5 17.3+3.1
Daudi 0.4+0.1 1.0+0.2 1.810.5
a) Each experimental group consisted of ten patients.
b) Target cell : effector cell ratio.
¢} MeanSE of ten cases.
Table II.  Killer Cell Activities of Cells Cultured with rIL2
. Specific *'Cr release (%)
@
Subjects Target 1:2.59 159 1107
Normal K562 30.22.67 39.21t1.2 43.0%0.8
Daudi 28.2+2.2 36.3+1.9 40.071.2
Resectable cancer K562 28.1£2.5 33,4135 39.1+1.6
Daudi 24.0L£2.9 31.1£2.3 36.7+1.9
Nonresectable cancer K562 17.5+2.2 26.5+2.7 339122
Daudi 8.1t1.2 13.0£1.5 18.9x1.6
a) Each experimental group consisted of ten patients.
b) Target cell : effector cell ratio.
¢) Mean*SE of ten cases.
Table III. Killer Cell Activities of Cells Cultured with TCGF
o Specific *'Cr release (%)
Subjects” Target 1107 1:209 1:409
Normal K562 24.611.8% 31.2+1.1 359109
: Daudi 95118 153£19 209+%2.1
Resectable cancer K562 20.1£2.6 26,6+2.5 304123
Daudi 94122 14.112.6 19.1£2.9
Nonresectable cancer K562 18.7+t2.1 252+1.8 29.8%1.5
Dandi 53+1.7 7.61£2.2 10.6 2.8

@) Each experimental group consisted of ten patients.
b) Target cell : effector cell ratio.
¢) MeanXSE of ten cases.

the mean values of the killer cell activities of rIL 2-
activated PBL in the three experimental groups. The rIL
2-activated PBL from normal controls and patients with
resectable carcinoma showed significantly higher lytic
activities against K562 cells than those at the correspond-
ing T/E ratios in PBL described in Table I (P<0.001).
On the other hand, killer (LAK) cell activities against
Daudi cells were observed even at lower T/E ratios as
compared with that of PBL in Table I. However, the
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LAK cell activities against Daudi cells in rIL 2-activated
PBL from patients with nonresectable carcinoma were
significantly decreased as compared with those at the
corresponding T/E ratios in patients with resectable car-
cinoma and normal healthy controls (P<0.001).

Table III summarizes the mean values of Killer cell
activities of TCGF-activated PBL from the three exper-
imental groups. Killer cell activities against K562 cells
were observed with cells cultivated with TCGF in each
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Fig. 1. Representative FACS profiles of PBL (p

anels a and d), rIL-activated PBL (panels b and ¢) and

TCGF-activated-PBL (panels ¢ and f) from a patient with nonresectable gastric carcinoma analyzed by
two-color flow cytometry. The cells were stained with FITC-conjugated CD8 and PE-conjugated CD11
(panels a, b and ¢}, and with FITC-conjugated CD4 and PE-conjugated anti Leu 8 (panels d, e and f).
Percent positive cells in each panel were as follows. Panel a: CD3*CD117, 9.2%; CD8*CDI11", 9.8%:;
CD8 CDI11%, 27.1%. Panel b: CD8*CDI117, 1.6%; CD8*CD11", 1.3%; CDR"CDI11%, 19.3%, Panel ¢:
CD8"CD11",67.6%; CDR*CDI1%,3.0%; CD8 CD11%,0%. Paneld: CD4*Leu 8", 6.6%; CD4"Leu 8%,
25.6%; CD4 Leu 8", 15.8%. Panel e: CD4"Leu 87, 19.1%; CD4*Leu 8+, 74.7%; CD4 Leu 8*, 0.5%.
Panel f: CD4"Leu 87, 1.9%; CD4'Leu 8%, 48.4%; CD4 Leu 8%, 35.0%.

group. However, TCGF-activated PBL in all three
groups showed a significant decrease in their ability to
lyse the NK-resistant target, Daudi cells. The cells from
patients with nonresectable carcinoma showed signifi-
cantly lower killer cell activities against Daudi cells than
those from normal individuals and patients with resectable
carcinoma (P<0.01). In addition, the cell activities at
the T/E ratio of 1:10 were significantly decreased as
compared with these of rIL 2-activated PBL as shown in
Table II (P<0.001).

To investigate the phenotypic characteristics of the
killer cell population, the rIL 2- and TCGF-activated

PBL were analyzed by two-color immunofluorescence
and flow cytometry. Figure 1 shows representative FACS
profiles defined by CD8 and CD11, and CD4 and anti
Len 8 antibodies on PBL, and rIL 2- and TCGF-
activated PBL from a patient with nonresectable carci-
noma. The profile of rIL 2-activated PBL defined by CD8
and CP11 was indistinguishable from that of freshly
isolated PBL from the patient, and differed markedly
from that of TCGF-activated PBL (Fig. 1a, band ¢). In
contrast, the fluorescence profile of surface antigens of
rIL 2-activated PBL defined by CD4 and anti Leu 8 was
essentially different from those of PBL and TCGF-
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Table IV. Two-color Flow Cytometric Analysis of PBL, rIL2-activated PBL and TCGF-activated PBL from Normal
Healthy Controls and Gastric Cancer (Résectable and Nonresectable) Patients

Normal? Cancer (resectable)” Cancer (nonresectable)?

PBL riL2 TCGF PBL rIL2 TCGF PBL rIL2 TCGF
CDR"CDI11~ 16.010.99 17.9+2.5 586148 164116 155%32 480%6.5 194+19 10.2%25 51.6-43
cD8 CD11* 68108 23405 12x04 8611 1.5%05 L1807 70+£10 27+15 1.7+t07
CD8 CD117 12312 80%19 01+01 123*12 63323 03102 129%16 109%25 04%03
CD4 Leu &~ 13.4+22 514+21 290%3.0 17.8133 56.1%38 251146 156138 46.0+4.3 25.9=x5.1
CD4 " Leu 8% 31.1+25 139410 1L.6+23  21.7£3.5 189+1.3 250%22 257446 239124 222+38
CD4 Leu 81 267+2.0 20+06 11.1£29  154+3.8 2.8+09 13.8+44 182+41 34109 16.6+3.1
HLA-DR*CD8~ 21.2+09 404+54 203%x68  18.6%1.1 33.1+28 226%£2.0 202x1.1 422%39 144%25
HLA-DR'CDS"  55+0.8 82Xx12 304+39 59%0.5 105124 41.1£25 75119 9.7+25 459%26
HLA-DR-CDS8* 15.3%12 495+13 197+45 13.8410 51%x1.6 80x20 13.6%12 3.6%0.6 111137
CD4 HLA-DR™ 428+19 482139 269+34  455%3.3 516140 207+45 484127 395124 159138
CD4 HLA-DRY  3.2+05 17.6%16 137112 2.5+04 21.4%25 292149 3.5+06 224%+23 265%+38
CD4 HLA-DR* 204%+24 115%+21 19123 161+19 7.6+1.9 249%48 124£09 162%55 317135
Leu 7°CD16™ 77+12 17.5+23 23108 6612 11.5£22 2.8+08 7.1+24 103%£23 35%1.1
Leu 7'CD16% 92+18 15+03 0.3%+01 88:+21 12103 06+04 4630 21107 0301
Leu 7 CDI16" 3711 1.6£0.6 0.3102 35205 17409 0.1+0.1 2510 1.7X07 0503
HLA-DRTCD25~ 254+13 26023 349+48 249+13 242%39 292+61 254%1.7 18.7%3.3 29.6:48
HLA-DR*CD25" 1.0+02 253%+38 18.0%5.6 0.8+0.1 21.9+3.1 360*7.1 0.7+02 35.5%49 39.0t6.4
HLA-DR CD25% 1.5+03 57Z08 45%L5 09102 122424 5614 0.9+02 146*3.1 6021

a) Each experimental group consisted of ten patients.

b) Each value represents the mean percentage of positive cells * standard error.

activated PBL (Fig. 1d, e and f). Table IV showed the
percentages (mean=SE) of two-color fluorescent PBL,
rIL 2- and TCGF-activated PBL reacting with MoAbs
labeled with distinct fluorochromes in controls and pa-
tients with resectable and nonresectable carcinoma, The
percentage of CD8"CDI11™ cells was the same in PBL
cultivated with rIL 2 from normal healthy controls and
patients with resectable carcinoma. However, the per-
centage of CD8"CD11™ cells in rIL 2-activated PBL
derived from patients with nonresectable carcinoma was
significantly decreased as compared with that of PBL
(19.49% £1.9 vs. 10.29% 2.5, P<0.05). The percentage
of CD8"CD 11" cells was significantly increased by cul-
ture with TCGF in each experimental group. The per-
centage of CD8 cells also co-expressing the CD11°"
antigen was dramatically decreased by culture with rIL 2
or TCGF. More significant was the increase of the
percentage of CD4"Leu 8 cells in rIL 2- or TCGF-
activated PBL. The percentage of CD4"Leu 8" cells was
significantly decreased in rIL 2- and TCGF-activated
PBL from normal controls. (31.19% 2.5 vs. 13.9% £2.0
and 11.6%X2.3, P<0.01), but the percentages of
CD4"Leu 8" cells in rIL 2- and TCGF-activated PBL
from gastric cancer patients were significantly increased
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as compared with those of cells from normal healthy
controls (18.9% *1.3 and 23.9% £2.4 vs. 13.9% £ 1.0,
P<0.05; 25.5% 2.2 and 22.2% T4.8 vs. 11.6% 2.3,
P<0.01). The results of FACS analysis of PBL, rIL 2-
and TCGF-activated PBL from the three experimental
groups using an anti HLA-DR and CD8 or DC4 or
CD 25 are also shown in Table IV. The most prominent
feature is the increased proportion of double-positive
cells in rIL 2- and TCGF-activated PBL from cancer
patients. The percentage of Leu 7°CD16™ cells in the
three experimental groups was increased by cultivation
with rIL 2. However, the proportion of Leu 7' CD16~
cells in rIL 2-activated PBL decreased with the progress
of tumor growth, The percentage of Leu 7"CD16 ™ cells
in TCGF-activated PBL was significantly decreased as
compared with that of PBL (P<(0.01).

DISCUSSION

In the present study, we compared the functional
capability of LAK cells from PBL of patients with gas-
tric carcinoma and normal individuals. The LAK cells
were generated by 14 days’ cultivation with rIL 2 or
TCGF. Under the culture conditions used, the frequency



of T cells that underwent clonal expansion was compara-
ble in gastric cancer and control PBL, and was as high as
82.8% to 1009. We demonstrated that rIL 2 or TCGF
alone certainly caused differentiation into LAK cells. The
growing LAK cells were cytotoxic to tumor cell lines
insusceptible to NK lysis, as well as to NK target cells.
However, these LAK cell activities were shown to de-
crease with the progress of tumor invasion. In addition,
the LAK induction in these patients could not be
restored to a normal level by culture with high concen-
trations of rIL. 2 or TCGF (data not shown). We have
attempted to determine whether decrease or loss of LAK
cytotoxicity in the patients is a manifestation of an
additional lymphokine requirement for signaling or an
altered function of lymphoid cell growth. Shiiba et al®
stated that LAK induction by rIL-2 in cancer patients
involved the production of human IFNy. Indeed, we
reported previously that exogenocus rIFNy could aug-
ment the lytic activity of rIL 2-activated killer cells to a
normal level??® The results suggested that lower
cytotoxicity of rIL 2-activated PBL from these cancer
patients might involve the dysfunction or the lack of IL 2
responder cells. However, the depressed TCGF-activated
killer cell activities were not restored by additional cul-
ture with exogenous rIFN7 (data not shown). Previously,
we have shown that suppressor cells are included among
the TCGF-activated PBL from cancer patients.'>?"*"
The suppressor cells, which were named lymphokine-acti-
vated suppressor (LAS) cells,”?” with a CD8*CD11~
surface phenotype inhibited the effector process of tumor
cell 1ysis by LAK cells which had been activated in vitro
by rIL 2. Though CD8*CD11  cells are known to be
killer T cells,™® CD87CD11~ LAS cells were found to
contain a large cell population with CD8YCD28” in
our laboratory (data not shown). Thus, the depressed
LAK activities in cultures with TCGF might be caused
by induction of the suppressor cells. It has been reported
that the generation of suppressor cells requires cofactors
distinct from IL 2.* In fact, PBL from cancer patients
did not develop the suppressor cell function when cul-
tured with rIL 2 alone {data not shown). Thus, TCGF
could be essentially inhibitory for LAK activation in
cancer patients; the effect of TCGF on the induction of
LAK cells also seems to be dependent upon host positive
or negative immune response to the tumor. Therefore, it
was suggested that the mechanisms of decrease of LAK
cell activity of rIL 2- and TCGF-activated killer cells are
very different.

More important, the increased LAK cell activities of
tIL 2-activated PBL in gastric cancer patients and
normal individuals were related to the unexpectedly ele-
vated percentage of CD4"Leu 8 cells, known to be
helper T cells.”” The findings of the analysis of the
population level suggested that the majority of the rIL 2-
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activated killer-effector cells in normal individuals and
cancer patients expressed CD4 Leu 8 . Furthermore,
the cells with Leu 7°CD167, which is regarded as a
marker of NK cells®” were increased by cultivation with
rIL 2 (Table IV). Leu 7°CD16" cells may develop LAK
activity. We, therefore, assessed the contribution of Len
7°CD16~ cells to LAK effector function. Grimm et al.'¥
showed that LAK effector cells were insensitive to CD4,
minimally sensitive to CD11, partially sensitive to CD3,
and extremely sensitive to CDS8. Tilden et al.'” reported
that PBL cultured with rIL 2 for 3 days showed non-T
cell markers, CD5~, CD16", as the main antigenic phe-
notype, with LAK activity. These data are essentially
different from our study. Short-term cultivation would
not provide an effective approach for phenotypic analy-
sis, since the cells might consist of several subsets of T
lymphocytes and monocytes. Ferrini et al.'® investigated
the phenotypic and functional characteristics of human
tIL 2-activated killer cells. They separated PBL into
CD3" and CD3"~ cell fractions by the method of FACS
sorting and cultured them for 14 to 21 days in 100 U/ml
rIL 2. They reported that 11 clones with LAK activity
maintained the original CD2/CD3 phenotype; three were
CD3*, CD4", and the others lacked both CD8 and CD4
antigen. The percentage of CD8" cells in our study
presented here was not increased by 14 days’ cultivation
with rIL 2.

On the other hand, Rayner et al'” and Maggi ez al.'®
reported functional and phenotypic analyses of LAK
cells cultivated with supernatants from cultures of PHA-
stimulated human PBL or spleen cells (referred to as
TCGF in our study). Rayner et al'® stated that LAK
cell clones obtained from PBL with high and intermedi-
ate cytolytic activity were of two types, expressing CD8*
or CD4". In our study, TCGF resulted in preferential
expansion of CD8*CD11~ and CD4*Leu 8" cells and in
unresponsiveness of CD8*CD11" and CD4"Leu 87 cells
in PBL from normal healthy controls and gastric cancer
(resectable and nonresectable) patients. Maggi et al'®
reported that the majority of T cell clones isolated from
spleen of untreated patients with Hodgkin’s disease ex-
pressed CD4"Leu 8~ rather than CD87CDI11 . Thus,
the different antigenic expressions between PBL and
spleen cells might be related to the cultivation with
TCGF.* Thestudies of Rayner et al.,'> Maggi et al.'® and
other investigators™ * have revealed that human killer T
cells against tumors can express CD4 or CD8. Indeed, if
rIL 2- or TCGF-activated PBL were treated with CD8 or
CD4 and complement before the cell-mediated cyto-
toxicity test, cytotoxic activities were clearly noted (data
not shown). Though it is usually difficult to discuss the
cytotoxicity in relation to the percentages of the subsets
of lymphocytes, it seems likely that rIL 2- or TCGF-
activated PBL with CD4*Leu 8~ or CD8"CDI11™ sur-
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face phenotype exert LAK-effector activity. Our results
are substantially in agreement with those of Rayner
et al." and Maggi et al'®

In addition, the proportions of HLA-DR'CDS8",
CD4"HLA-DR* and HLA-DR*CD25" cells in rIL 2-
and TCGF-activated PBL from cancer patients were in-
creased as compared with those of normal healthy con-
trols. Though the data do not establish whether HLA-
DR antigen is necessary for cytotoxic effector activity
or whether it is simply a marker of in vitro activation,
the results suggest that immune response to tumor cells
{antigens) might be enhanced in cancer patients.

In conclusion, cultivation of human PBL with rIL 2 or
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