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Summary. Peripheral blood lymphocytes (PBL) and tu-
mor-infiltrating lymphocytes (TIL) were isolated from six
cancer patients and cultured in the presence of 100 units/
ml of recombinant interleukin 2 (IL2). Both IL2-stimu-
lated PBL (IL2-PBL) and IL2-stimulated TIL (IL2-TIL)
lysed fresh and short-term cultured autologous tumor cells
in four and six cases, respectively. In four out of six pa-
tients IL2-TIL showed a slightly higher tumor cytotoxicity
than 1L2-PBL without lysing autologous normal PBL or
TIL. Like IL2-PBL, IL2-TIL also killed allogeneic fresh
and cultured targets of different histotypes, suggesting a
lack of autologous tumor cytotoxic specificity. TIL cul-
tured for 3 weeks in IL2 maintained their killing activity
against autologous and allogeneic tumor targets. Phenoty-
pic analysis of uncultured TIL showed a predominance of
CD3* T cells (~70%) with CD4% (~60%) and CD8™*
(20%) lymphocyte subsets, whereas <3% of CD167 natu-
ral killer cells were present. TIL but not PBL contained
12%-19% of lymphocytes which expressed activation
markers such as DR and TAC. The culture of both TIL
and PBL in IL2 for 2-3 weeks induced an increase in the
percentage of CD8* and a decrease in CD4* and augmen-
tation of Leu 197, DR™, and TAC™ cells. These results in-
dicate that IL2-TIL can lyse autologous tumor cells slight-
ly better than IL2-PBL, although such an effect was also
evident against allogeneic neoplastic targets.

Introduction

Several reports have described the accumulation of lym-
phocytes at the tumor site [5, 9, 13, 32]. This observation
has been taken as a manifestation of immunological recog-
nition of tumor cells by the immune system of the host [28].
Analysis of the nature of the infiltrating lymphocytes has
shown that cells with T phenotype are the predominant
ones, whereas few natural killer (NK) or B cells are gener-
ally found [6, 10, 31]. Studies on the functional activities of
tumor-infiltrating lymphocytes (TIL) have revealed that
they generally express a weak lytic response against autol-
ogous tumor and a low natural killing activity as com-
pared to that of peripheral blood lymphocytes (PBL) or
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noninfiltrated draining lymph node lymphocytes [12, 16,
26, 32, 33].

To explain this depressed antitumor reactivity of TIL,
it has been suggested that tumor cells can induce suppres-
sor lymphocytes or exert directly, or through soluble fac-
tors, an inhibitory activity on lymphocyte stimulation [8,
17, 22, 25, 31]. Moreover it has been reported that TIL
show reduced immunological responses and poor cloning
frequencies probably due to the effect of putative tumor-
derived factors [14, 34].

However other studies, where interleukin 2 (IL2) was
used to activate TIL (IL2-TIL), indicated that they can ef-
ficiently lyse autologous and allogeneic tumor cells [1, 6,
10, 18, 19, 29]. Moreover a higher spontaneous response to
IL2 and a higher frequency of precursor lymphocytes spe-
cifically cytotoxic for autologous tumor have been report-
ed in TIL from various cancer patients [29]. These latter
data thus indicate that TIL contain immunocompetent
cells which can be activated to proliferate and become cy-
totoxic for autologous tumor.

Many reports have shown that PBL from cancer pa-
tients, stimulated in vitro with IL2 (IL2-PBL), can kill au-
tologous and allogeneic tumor cells but not autologous
normal cells [20], whereas the killing specificity of TL2-TIL
seems to be less clearly assessed. In fact a recent study [18]
has suggested an autologous tumor-specific lysis of mela-
noma cells by IL2-TIL, whereas other reports have shown
rather preferential or autologous tumor-nonspecific killing
[1, 10, 19].

This issue of specificity requires further investigation
since, in the mouse system, the antineoplastic effect of
adoptive transfer of TIL is based on their tumor specificity
and T cell nature [21, 24]. In fact it has been reported that
IL2-TIL possess a therapeutic potency higher than that of
lymphokine-activated killer (LAK) cells in the cure of me-
tastases of experimental tumors [21, 24] and IL2-TIL have
been used in an immunotherapeutic setting in human me-
tastatic adenocarcinoma of the lung [11].

We report here the results of experiments undertaken
to evaluate and compare the cytotoxic activity and speci-
ficity of in vitro IL2-TIL and IL2-PBL from six cancer pa-
tients. We found that (1) the killing of autologous tumor
by IL2-TIL was somehow higher than that caused by
IL2-PBL; (2} this lysis was not restricted to the autologous
neoplasm since allogeneic tumor cells were also destroyed;
and (3) autologous PBL or TIL were not killed by
IL2-TIL.



68

Materials and methods

Tumor cells and PBL. Tumor specimens and PBL were ob-
tained from six patients: two with carcinoma (MaCa 5056:
primary mammary carcinoma and lymph node metastasis;
ReCa 1874: primary renal carcinoma) and four with ma-
lignant melanoma (Me 1346, Me 3190: lymph node metas-
tasis; Me 9361, Me 665: subcutaneous metastasis). From
patient 665, three different melanoma specimens were ob-
tained: two metastases (665/1 and 665/2) and the recur-
rence 665/R. TIL were derived from 665/2, and tumor
cells from this lesion only were employed in autologous
experiments. Heparinized blood samples of patients were
obtained at least 6 days after surgery and purified on Fi-
coll-Paque gradients (Pharmacia Fine Chemicals, Uppsa-
la, Sweden) [4].

Isolation and culture of TIL and tumor cells. Tumor speci-

mens were cleaned, minced in RPMI 1640 (MA Bioprod-
ucts, Walkersville, Md., USA), and dead cells were re-
moved by treatment with trypsin and DNase for 2 min at
room temperature. The relative amounts of lymphocytes
and tumor cells in the original suspensions and purity of
the various cell fractions were evaluated by microscopic
examination after May-Griinwald-Giemsa staining. Cell
suspension thus obtained contained 10%-95% tumor cells
and 5%-90% lymphocytes. When possible, tumor and lym-
phoid cells were separated by discontinuous gradients
(75%~100%) of Ficoll-Paque [31]. Lymphocyte-rich mono-
nuclear cells {p-TIL) were collected from the 100% inter-
face, tumor cells (F) were collected from the 75% interface,
and frozen in 90% pooled human serum + 10% DMSO. Al-
ternatively, the original cell suspensions were incubated in
medium containing 100 units/ml of recombinant IL2 (Bi-
oleukin), kindly provided by Glaxo Iustitute for Molecu-
lar Biology of Geneva, Switzerland (only recombinant IL2
was used throughout the study); in these conditions tumor
cells were usnally eliminated within 612 days and at that
time only lymphocytes were recovered. Aliquots of the sus-
pensions were incubated in IL2-free medium to permit the
outgrowth of adherent tumor cells (C). In one case (MaCa
5056) TIL were obtained from the primary tumor (TIL pri)
and from a metastatic lesion {TIL met). The PBL and TIL
were cultured, at an initial concentration of 5-10x 10°
cells/ml, in RPMI 1640 supplemented with 2 mM gluta-
mine (MA Bioproducts), 20 mM 4-(2-hydroxyethyD)-1-pi-
perazine ethanesulfonic acid buffer (MA Bioproducts),
100 wunits/m! penicillin, and 100 ug/ml streptomycin
(Farmitalia-Carlo Erba, Milan, Italy) (complete medium)
plus 10% human heat-inactivated serum, with or without
100 units/m! of IL2. Cells cultures were maintained in
complete medium plus 10% fetal bovine serum (Flow Lab-
oratories, Irvine, UK). All cell cultures were shown to be
mycoplasma free by electron microscopic examination or
the immunofluorescence Mycospec method (BRL, Gai-
thersburg, Mass, USA).

Determination of lymphocyte phenotype. The expression of
T, NK, and activation surface markers on lymphocytes
was evaluated by indirect immunofluorescence; percent-
ages of positive cells were determined by FACS analysis.
Cells (2x10%) were incubated with or without (control
samples) the optimal dilution of each appropriate mono-
clonal antibody in 0.2 ml of complete medium in flat-bot-
tomed 96-well microtiter plates (Costar 3596, Cambridge,

Mass., USA) at 4° C for 30 min. Cells were then washed
3 times with cold medium and resuspended in 0.1 ml of 1:30
dilution of fluorescein-conjugated F(ab’), fragment of goat
anti-mouse Ig antibody (Technogenetics, San Mauro Tori-
nese, Italy); after a further incubation at 4° C for 30 min in
the dark, the cells were washed 4 times and resuspended in
0.2 ml of 1% paraformaldehyde-RPMI 1640. The following
monoclonal antibodies were used: OKT3 (anti-CD3),
OKT4 (anti-CD4), OKT8 (anti-CD8) (Ortho Diagnostic,
Raritan, NJ, USA) TEC-IL2 R (anti-IL2 receptor or -TAC
antigen) (Technogenetics), Leu 19 (Becton Dickinson,
Sunnyvale, Calif,, USA), B73.1 (anti-CD16) and D1.12
{anti-DR) kindly provided by Dr. B. Perussia (Wistar In-
stitute of Philadelphia, Pa., USA) and Dr. R. Accolla
(Ludwig Institute for Cancer Research, Lausanne, Switzer-
land).

Cytotoxicity assay. The lytic activity of lymphocytes was
assessed against autologous F, C, or normal cells (PBL or
TIL) and against a panel of allogeneic F or C cells of vari-
ous histotype. The *'Cr release assay was performed as
previously described [4]. Briefly, *'Cr-labeled tumor cells
(1x10° cells/well) were admixed with different numbers
of effector lymphocytes in 0.2 ml of complete medium
with 10% human heat-inactivated serum in U-bottomed
96-well microtiter plates; plates were centrifuged and incu-
bated at 37° C for 4 h, then aliquots of supernatants were
collected and radioactivity counted. When normal cells
were used as target cells, an incubation time of 8 h and an
effector/target (E/T) ratio of 100/1 were employed. Data
were calculated as percentage of specific release. Cell-me-
diated cytotoxicity was considered positive when the per-
centage of cytotoxicity was >15. Spontaneous releases of
F or C target cells ranged between 6% and 36%.

Results

Lytic activity of IL2-PBL and IL2-TIL against autologous
tumor cells

After 7 or 14 days of culture in 100 units/ml of IL2, PBL,
TIL and purified TIL (p-TIL, purified from tumor cells
before IL2 stimulation) were assayed for cytotoxicity
against autologous cells. As shown in Fig. 1, in four cases
(Me 665, Me 1346, Me 9361, and MaCa 5056) IL2-activat-
ed effectors were found to efficiently lyse autologous tu-
mor cells, whereas Me 3190, and ReCa 1874 targets were
poorly lysed at E/T ratios of 50/1 and 25/1, respectively.
In five instances (Me 3190 F, Me 665 C, ReCa 1874 F,
MaCa 5056 F, and MaCa 5056 C) the lytic activity of
IL2-TIL appeared to be higher than that of IL2-PBL. In
three cases illustrated in panel B (Me 1346, Me 9361,
and MaCa 5056), autologous cytotoxicity could be as-
sayed against both F and C cells; at least for Me 9361 and
MaCa 5056, C cells were more susceptible to lysis by
IL2-TIL than the F ones. In three cases {(Me 665 and
ReCa 1874: all E/T ratios; MaCa 5056: E/T ratio
12/1, F), differences between cytotoxic activities of
IL2-TIL and IL2-PBL reached statistical significance
(P <0.01 Student’s #test).

Analysis of specificity of IL2-PBL and 1L2-TIL

Each type of IL2-activated effector was examined for cyto-
toxic activity against autologous F or C cells and against a
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Fig. 1 (A-B). Cytotoxic activity of interleukin 2 (IL2)-activated
peripheral blood lymphocytes (PBL) and IL2-activated tumor-in-
filtrating lymphocytes (TIL) against autologous tumor cells. TIL
and PBL were cultured in the presence of IL2 (100 units/ml) for
7 or 14 days before testing. PBL: IL2-activated PBL; TIL pri:
IL2-activatd TIL obtained from primary tumors; TIL met:
IL2-activated TIL obtained from metastatic tumors; p-TIL: TIL
purified from tumor cells before culturing in IL2

panel of allogeneic F or C cells of various histologic origin
including K562 and Daudi, melanomas, 6 F (Me 6155,
Me 1906, Me 6993, Me 7557, Me 5923, and Me 7653), 7 C
(Me 665/1, Me 665/2, Me 665/R, Me 1007, Me 10538,
Me 1402, and Me 1402/R); 2 carcinoma (MCF-7, OvCa),
and ! sarcoma (SaOs) cell lines; 1 F carcinoma
{MaCa 5557); fibroblasts and a lymphoblastoid cell line
from the melanoma patient 665 (665/Fib, 665/LCL).

As shown in Fig. 2, in no case was lysis restricted to the
autologous tumor, and K562 and Daudi cell lines were al-
ways efficiently lysed. In one case (Me 1346) 1L2-TIL, un-
like 1L2-PBL, appeared to show preferential lysis of autol-
ogous F in comparison with allogeneic F of the same his-
tology (at E/T = 25/1: 45% vs 20%-33% for TIL and 50%
vs 54% for PBL, Fig. 2A). This preferentiality was not due
to particularly high susceptibility of Me 1346 cells to lysis,
as demonstrated by cytotoxicity tests performed with al-
logeneic activated effectors against these and other fresh
tumor cells (data not shown). In two other cases
(Me 665 C, MaCa 5056 F) similar preferential lysis of
autologous tumor cells was observed by both IL2-PBL
and IL2-TIL (Me 665 C: 38% vs 16%—18% for PBL,
74% vs 10%-32% for TIL, 26% vs 9%-10% for p-TIL;
MaCa 5056 F: 20% vs 15% for PBL, 42% vs 30% for
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TIL-pri, 34% vs 26% for TIL-met) (Fig. 2B); in the case
of Me 665, this phenomenon could be in part related to
the greater sensitivity of this cultured tumor to lysis by
IL2-activated allogeneic lymphocytes (data not shown).
In the cases of ReCa 1874 F (Fig.2A) and Me 3190 F
(Fig. 2B), allogeneic F cells appeared to be slightly more
lysed than autologous ones.

Results of the specificity study, summarized in Table I,
clearly indicated a lack of killing of autologous tumors on-
ly, since all effectors lysed at least some allogeneic tumor
cells used as targets.

As targets, normal autologous PBL, IL2-PBL and TIL
or allogeneic PBL were not lysed even at a high E/T ratio
(100/1) and with an incubation time of 8 h; with the ex-
ception of the IL2-PBL and IL2-TIL effectors from ReCa
patient (1874) which lysed both lymphoid and fibroblast
targets.

Lytic activity of TIL at different days during IL2 culture

To see whether the time of culture in IL2 could modify the
lytic activity, TIL from Me 665 and Me 1346 were cultured
in 100 units/m! of IL2 for up to 35 and 21 days respective-
ly. Cytotoxicity against autologous melanoma and alloge-
neic tumors was assayed on different days. As reported in
Table 2, IL2-TIL efficiently destroyed autologous tumor
cells during all culture periods. At no time was autologous
tumor-restricted lysis observed since allogeneic melano-
mas, K562 and Daudi cells, were always lysed apparently
without significant differences among tests performed on
different days. No lysis of autologous normal lymphocytes
was noted. The p-TIL (uncultured or cultured for 7 days in
the absence of IL2) and unstimulated PBL lacked signifi-
cant cytotoxicity against autologous and allogeneic tumor
cells (data not shown). Thus, IL2 activation appeared to be
necessary for the development of lytic activity of both
types of lymphocytes.

Phenotypic analysis of TIL and PBL

Phenotypic profiles of PBL and TIL from melanoma and
carcinoma patients were evaluated at the beginning and on
different days during IL2 culture. As shown in Table 3,
which reports the mean values (with the range) of the
single observations, freshly isolated TIL showed a de-
creased proportion of cells expressing CD16 (NK cells)
(0-3% vs 11%-15%), and a higher proportion of cells ex-
pressing DR and TAC antigens (18% vs 4% and 10% vs 0%,
respectively) in comparison with PBL. In both PBL and
TIL populations, IL2 culture allowed the preferential
growth of CD8™* cells compared to CD4" cells. As expect-
ed, the percentage of cells expressing Leu 19, DR, and
TAC antigens augmented during the culture period.

Discussion

Freshly isolated TIL had little or no direct cytotoxicity for
tumor cells and even for K562, a result reported by other
investigators [12, 16, 33]. Immunological functions like
proliferation to lectins, lectin-dependent cytotoxicity, and
tumor cytotoxicity were shown to be impaired in fresh TIL
possibly due to inhibitory factors present in the tumor mi-
croenvironment [14]. However, the present report shows
that when stimulated by IL2, TIL acquired the capacity to
kill autologous tumor cells. In fact TIL directly grown with
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Table 1. Analysis of specificity of killing of IL2-stimulated lymphocytes from cancer patients

Patient Effectors Targets
Autologous Allogeneic tumors Allogeneic
Tumor Lympho- Melanoma Carcinoma Sar- Nor- LCLc K562 Daudi
_ cytes®? coma mal
F C F C F C C cells®
Melanomas
1346 PBL +4+4+9 ++ - 1/1¢ 5/5 172 1/1 0/1 + 4+ + +++
TIL +++ ++ - 2/2 6/6 1/2 1/1 0/1 0/1 +++ +++
p-TIL +++ ++ -
3190 PBL - - 272 1/1 +++
TIL - - 1/2 ++
p-TIL + - 1/2 + 4
665 PBL ++ - 2/2 1/1 ++ + +
TIL +++ - 3/3 1/1 + 4+ +
p-TIL ++ - 2/2 0/1 S ++
9361 PBL ++ - 2/2 0/1 + 4+ + 4+ +
TIL ++ +++ - 2/2 0/1 ++++ ++4++
Mammary carcinoma
5056 PBL ++ ++ - 173 1/1 ++4++ +++
TIL pri ++ + ++ - 172 1/1 +++ + + +
TIL met ++ + +++ - 2/2 1/1 4+ 44+
Renal carcinoma
1874 PBL - - 1/1 1/2 171 1/1 0/1 ++
TIL + + 1/1 172 1/1 1/1 0/1 ++++

All effectors were cultured in 112

4 Autologous lymphocytes were normal fresh PBL or PBL or TIL cultured in IL2
b Allogeneic normal cells were normal PBL (Me 1346, Me 9361) or cultured normal skin fibroblasts (ReCa 1874)

Lymphoblastoid cell line from patient 665

4 % specific cytotoxicity: — <15%, + 15~25%, + 4+ 26-50%, + + + 51-75%, + + + + >75%. Effector/target (E/T) ratio = 50/1

Number of positively (> 15%) lysed target cells/total tested

Table 2. Autologous and allogeneic tumor cytotoxicity of IL2-TIL from two melanoma patients tested on different days of IL2 culture

Targets Me 665 Me 1346

Days of IL2 culture— 7 14 21 28 35 7 14 21
Autologous tumor 742 20 61 57 49 31 52 57
Autologous lymphocytes -1 -5
Allogeneic melanomas 21v-32 10-11 21 16 18 48-71-18 65-46 36-86
K562 ~ Daudi 27-48 30-42 56 57 47 68-71

a Percentage cytotoxicity at E/T ratio 25/1
> Each value refers to a different target

autologous tumor cells in the presence of IL2 usually de-
stroyed tumor cells which were undetectable after 6—12
days. In addition these IL2-TIL lysed autologous F and C
tumor cells in a short-term *'Cr release assay. Thus, in this
respect TIL resemble PBL which, when stimulated by 112,
can kill different types of autologous tumor targets [1, 3,
10, 18, 19].

We have also found that in general IL2-TIL appear to
be slightly more cytotoxic for autologous tumors than
IL2-PBL, a finding which is in agreement with those re-
ported by others [10, 19]. Differences in tumor cytotoxicity
between IL2-TIL and IL2-PBL are usually much less than
those described between TIL and LAK cells in the mouse

[21, 24] and, therefore, can hardly be taken as an indica-
tion for using TIL in a clinical setting.

Next we investigated the degree of tumor specificity of
the killing of IL2-TIL compared to that of IL2-PBL. Re-
cently IL2-TIL have been reported [18] to specifically lyse
only autologous melanoma cells in three patients while ex-
pressing a limited capacity to kill allogeneic F in three
other cases. Other studies, however, have shown that the
lysis of autologous tumor cells was preferentially rather
than absolutely restricted in some but not in other cases
[3, 10, 19]. Since the definition of specific reactivity rests on
the size of the panel of allogeneic targets used, we tried to
include a panel of target cells larger than that usually re-
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Table 3. Phenotypic analysis of PBL and TIL at various passages in culture with IL2

Culture Antigenic markers
passage
CD3 CD4 CD8 CDl16 Leu 19 DR TAC
0 PBL 622 (50-72) 47 (44-51) 31(29-32) 13 (11-15) 4 4 (0-9) 0
TIL 71 (52-82) 62 (52-173) 20 (13-30) I (0-3) 1 (0-2) 18 (7-28) 10 (4-18)
[ PBL 69 (52-178) 37 (21-56) 35(14-72) 12 (4-21) 14 (0-28) 43 (11-76) 36(17-59)
TIL 54 (53-55) 34 (16-57) 27 (9-37) 0 15 (7-24) 28 (16-41) 15 (8-19)
2 PBL 63 (52-74) 10 (9-12) 65(53-77) 30 (19-41) 48 (42-54) 84 (81-88) 24 (16-32)
TIL 56 (39-79) 20 (0-35) 43 (17-84) 2 (0-6) 22 (14-35) 46 (6-73) 20 (2-55)
3 TIL 57 (25-90) 8 (5-10) 49 (21-78) 18 (5-31) 56 (46-67) 49 (47-51) 2 (0-4)

PBL and TIL were cultured in the presence of IL2 (100 units/ml) and passaged every 4—6 days. Percentages of positive cells were deter-
mined by FACS analysis after indirect immunofluorescence with the given monoclonal antibodies

4 Mean value (range) of the individual percentages of positive cells

ported in similar studies. The results of our specificity ex-
periments suggested that IL2-TIL, as 1L2-PBL, do not ex-
press cytotoxicity restricted to autologous tumor; K562
and Daudi were always lysed and in all cases tested one or
more allogeneic tumors were lysed. This reactivity was
seen on both fresh and cultured target cells.

The crucial aspect of killing specificity, however, is the
lysis of autologous tumor cells but not of autologous nor-
mal counterparts. It has been reported that IL2-PBL do
not lyse autologous lymphocytes or other autologous nor-
mal cells [20]. Unfortunately, the normal autologous cells
which could be used in the majority of the studies on tu-
mor killing specificity were lymphocytes. The reported
lack of lysability of autologous lymphocytes by IL2-PBL
has been questioned by the results of a study specifically
addressed to this point [23], and showing that IL2-PBL can
destroy autologous and allogeneic lymphocytes in an 8§ h
SICr assay. Therefore we tested the cytotoxic activity of
IL2-TIL and IL2-PBL against autologous and allogeneic
lymphocytes (including unstimulated PBL, IL2-PBL, or
IL2-TIL) in an 8 h *'Cr release assay at an E/T ratio of
100/1. Under these experimental conditions we failed to
detect significant killing of autologous lymphocytes (ex-
cept for the 1874 TIL, Table 1) and of allogeneic PBL or
Epstein-Barr virus-transformed cell lines. Cultured fibro-
blasts from normal skin, however, were lysed in the only
case in which they were used (1874).

Therefore we conclude that tumor cytotoxic IL2-PBL
and IL2-TIL usually do not kill autologous and allogeneic
lymphocytes. Lack of killing of autologous lymphocytes
by IL2-TIL has also been found by others [18, 19].

In our study the lymphocyte subsets present in the TIL
population appeared similar to that of PBL with a notable
exception since TIL contained a negligible number of cells
expressing the NK marker CD16 and a low but consistent
fraction of cells with activation markers DR and TAC. The
majority of lymphocytes were CD3" with a frequency of
CD4* and CD8™ cells comparable to PBL. This finding is
at variance with those reporting a higher percentage of
CD8™ than that of CD4* cells in TIL [6, 19, 34]. It should
be noted, however, that we found a great variability in the
T cell subsets among the various individual cases ex-
amined. During IL2 culture, a shift toward an increase in
CD8" cells with a concomitant decrease in CD4" and a
general augmentation of TAC*, DR*, and Leul9™ cells

was observed. In contrast others have reported an increase
in CD4% cells in IL2-cultured TIL from melanoma pa-
tients [18]. In addition a high number of CD4" cytotoxic T
lymphocyte (CTL) clones were isolated from TIL of differ-
ent solid tumors [15]. However, a predominance or shift to
an increase in CD8 " compared to CD4t was also noted in
IL2-TIL from some cancer patients [6].

Growing evidence indicates that killing of various tu-
mor cells by IL2-PBL (LAK phenomenon) is largely medi-
ated by IL2-stimulated NK cells [6, 7, 27]. Since the results
presented here and those from other studies suggest that
IL2-TIL display a pattern of lysis similar to that of
IL2-PBL, the nature of cells which mediate this type of un-
restricted lysis remains unsettled given the fact that few
cells with NK markers are found in the TIL population. It
may possibly be that both T cells (CD3*, CD167) or
IL2-stimulated NK cells (CD3~, CD167) are the cytotoxic
effector cells although we cannot exclude that CD3*
CD167 cells are involved in tumor cell lysis, since in two
cases we found a higher percentage of CD16" cells after
culturing TIL in IL2 for 3 weeks. A recent report has sug-
gested that the antitumor effector cells in IL2-TIL possess
CD3* Leu 197 and CD3~ Leu 19*% phenotype. In this
study, however, the antitumor activity was assessed on al-
logeneic cells only [6]. Activated CD3™ cells cultured in
vitro with IL2 may express nonrestricted killing of tumor
cells, a finding frequently noted with CTL clones derived
from TIL or PBL of cancer patients [2].

It is also possible that activated cells present in the TIL
population, although representing a small fraction, possess
a restricted specificity for autologous tumor as suggested
by others [18, 30] and that extensive clonal analysis of TIL
for autologous-specific killing could shed light on this
aspect of tumor immunology.

In conclusion the results of this study indicate that
IL2-TIL show a pattern of killing specificity similar to that
of IL2-PBL. The high killing of TIL from some patients
and the lack of lysis of autologous lymphocytes justify fur-
ther studies to assess the presence in TIL of tumor-specific
T cells, since such effectors have shown a tumor eradicat-
ing activity in the mouse much higher than that of LAK
cells [21, 24].
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