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Lymphokine-activated killer (LAK) cells generated from 15 acute leukemia patients in remis-
sion showed significant levels of cytotoxicity against Daudi 1A4, a natural killer-resistant cell
line. This indicates that lymphocytes of leukemia patients in remission could respond to inter-
leukin-2 to generate conventional LAK cells. However, LAK cells caused lysis of autologous
leukemia cells at considerably lower levels in seven out of the 15 patients, with the exception of
one case (48.6% cytolysis). None of the remaining eight patients exhibited LAK activity against
autologous leukemia cells, On the other hand, patients’ LAK could lyse allogeneic leukemia cells
including those resistant to autologous LAK. Thus, patients’ LAK seem not to be defective in lysis
of leukemia cells, In the cold target competition analysis, the binding of patients’ LAK to
leukemia cells could be inhibited by antologous and allogeneic leukemia cell competitors, implying
that almost all leukemia cells could be recognized by patients’ LAK, Most LAK cells from normal
donors showed significant lysis of allogeneic leukemia cells, but some leukemia cells were found
to be resistant to lysis. LAK cells against both leukemia cells and Daudi 1A4 were phenotypically
heterogenous, and were predominantly observed in the T3~ fraction in the precursor phase. In the
effector phase, whereas LAK activity against leukemia cells was also predominantly shown in the
T cell-depleted fraction, similar levels of LAK activity against Daudi 1A4 were found in both the

T cell-depleted and -enriched fractions.
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Interleukin-2 (IL-2)-activated killer cells,
known as LAK (lymphokine-activated killer)
cells, represent a unique cytotoxic system dis-
tinct from cytotoxic T lymphocytes and natu-
ral killer (NK} cells based on characteristics
including kinetics of activation, target cell
specificity, the stimulus responsible for activa-
tion, and phenotypes of the precursor and
effector cells.'”” When cultured in the pres-
ence of IL-2 without any other stimulation,
lymphocytes acquire the ability to lyse a wide
range of tumor targets that include not only
cultured tumor cell lines but also autologous
and allogeneic fresh tumor cells. These data
suggest that the LAK system may have possi-
ble clinical applications, such as the adoptive
immunotherapy of tumors.®'

The target spectrum of LAK celis is ex-
tremely broad and none of the cultured cell
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lines is resistant to LAK. Conversely, it has
been observed that LAK activity sometimes
faild to be generated against autologous fresh
tumor cells.">*'® Lymphocytes from tumor
patients may be defective in response to I1.-2
to induce LAK, and/or some of the fresh
tumor targets may not be recognized by LAK
cells, While TLAK cells generally appear not
to lyse nonmalignant cells,"”*' they have
sometimes been reported to lyse normal fresh
lymphocytes.>” Thus, it seems to be likely
that malignant cells are not always susceptible
to LAK and that nonmalignant cells are not
always resistant to LAK cells. Most recently,
LAK from leukemia patients in complete re-
mission have been reported by two different
groups of investigators. Dawson et al'¥
described one successful case out of two in
which they tried to generate LAK against
autologous leukemia cells. Oshimi et al'®
reported that in 11 out of 13 patients, leuke-
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mia cells were susceptible to autologous LAK
cells,

In the present study, we examined autol-
ogous and allogeneic LAK systems against
fresh noncultured leukemia cells as the target
cells. All of the LAK cells from leukemia
patients in complete remission and normal
donors could lyse Daudi 1A4, an NK-
resistant cell line, at high levels. However,
leukemia cells examined were not efficiently
lysed by autologous LAK cells. Most allo-
geneic LAK cells from both patients and
normal donors could lyse leukemia cells at
relatively lower levels compared to the levels
with Daudi 1A4 as targets. However, some
leukemia cells were resistant to allogeneic
LAK. These results indicate that all malig-
nant cells are not always lysed by LAK cells.
We also demonstrated that such LAK celis
against leukemia cells do not represent a
single cell population of lymphocytes.

MATERIALS AND METHODS

Lymphocytes Anticoagulated whole blood samples
were obtained from 15 acute leukemia patients (13
acute nonlymphoblastic leukemia, ANLL; 2 acute
lymphoblastic leukemia, ALL) during complete re-
mission and 28 healthy volunteer donors. Because
it is not known whether chemotherapy affects LAK
precursors, blood was taken at least 4 weeks after
the cessation of therapy. Peripheral blood lympho-
cytes (PBL) were separated by Ficoll-Hypaque
(Pharmacia, Uppsala, Sweden) density gradient
centrifugation (400g, 20 min), washed three times
with phosphate-buffered saline (PBS), and then
resuspended in RPMI-1640 medium (Gibco
Laboratories, Grand Island, NY) supplemented
with 10% heat-inactivated human AB serum, pen-
icillin (100 U/ml), streptomycin (100 gg/mi) and
L-glutamine (ZmM). Cells at 1-2X10°/ml were
incubated in the presence or absence of recombi-
nant IL-2 (TGP-3 Lot 046A; Takeda Chemical
Industries, Ltd., Osaka) in 2-cm® Corning 25820
24-well plates (Corning Glass Works, Corning,
NY) for 5 days in 5% CO, humidified incubator at
377, and then resuspended in RPMI-1640 contain-
ing 10% fetal bovine serum (Gibco) (RPMI-FBS)
as effector cells for cytotoxicity assay.

Concentration of IL-2 Non-adherent (NAd) cells
were obtained from PBL of healthy donors by two
passages through nylon wool columns. Cells at 2 X
10°/mi were cultured in RPMI-1640 medium sup-
plemented with 109 human AB serum, Recombi-
nant IL-2 was added at the concentrations ranging
from 0.001 g/ml to 1.0 sg/ml. Five days later, the
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cultured cells were harvested, washed, and ex-
amined for their cytolytic effect on °'Cr-labeled
Daudi 1A4 and cryopreserved fresh leukemia cells
(blast A from Pt.A) as the target cells in a standard
4-hr cytotoxicity assay,
Target Cells Target cells were obtained from blood
leucocytes containing 75-95% leukemia cells of 22
patients (ANLL 18, ALL 4) before the initiation
of therapy and were cryopreserved in liquid ni-
trogen. Frozen cells were thawed rapidly at 37° and
gradually supplied with RPMI-FBS on ice, then
washed three times with RPMI-FBS. To remove
cell debris, these cells were centrifuged on Ficoll-
Hypaque. As a negative control in the cytotoxicity
assay, autologous PBI. (7 cases) were prepared for
target cells. Daudi 1A4 (subclone of Daudi, an
NK-resistant cell line) was also prepared as posi-
tive control target cells. Daudi 1A4 at 5% 107
leukemia cells and PBL at 1X10° in 50 gl of
RPMI-1640 containing 20% FBS were incubated
with 100 £ Ci of Na,”'CrO, (New England Nuclear,
Boston, MA) for 2 hr at 37°, then washed twice
with RPMI-FBS and resuspended in 1 ml of
RPMI-FBS.
Cytotoxicity Assay Aliquots of 10 ul of target cell
suspensions (leukemia cells and PBL at 10*, Daudi
1A4 at 5> 10%in 10 #1) were dispensed into 96-well
round-bottomed microtiter plates ( Nunc, Roskilde,
Denmark) with 200 u1 of effector cells at effector-
to-target (E/T) ratios of 10:1, 20:1, and 40:1.
Following incubation for 4 hr in 5% CQ, at 37°,
the microtiter plates were centrifuged at 400¢ for 5
min. Aliquots of 100 gl of supernatant were col-
lected from each well into Shionogi tubes (Shionogi
Pharmaceutical Co. Ltd., Osaka), and counted in a
gamma counter {Aloka ARC-500, Aloka Co. Ltd.,
Tokyo). Spontaneous release and maximum release
of *'Cr were determined by incubating target cells
with RPMI-FBS alone, or 29 Triton X, respec-
tively. Leukemia cells as the targets were found to
give between 9.3 and 30% spontaneous release
during the 4-hr assay. Each variable was tested in
triplicate and the data are expressed as percentage
cytotoxicity, which was calculated from the follow-
ing formula:
%6 cytotoxicity = [(experimental cpm

— spontaneous cpm)/({maximum cpm

— spontaneous cpm)] X 100.
LAK activity was considered successful when lysis
was positively detected in *Cr release assay.
Cold Target Competition Analysis The cold target
competition analysis was performed according to
the method previously described.'® Briefly, a quan-
tity of LAK effectors was added to the well in 100
41 volumes at an effector:target ratio of 25:I,
followed by addition of 100 4l containing a dilution
of cold competitor cells. This mixture of inhibitors
and effectors was incubated at 37° for 30 min. Next
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the *Cr-labeled targets were added in a 10 gl
volume containing 5> 10* cells. Cold target inhi-
bition conditions were always tested in triplicate.
Characterization of LAK Cells In order to exam-
ine the phenotypes of LAK cells, fractionation of
PBIL. was done at the precursor phase and effector
phase as follows,

Precursor phase: NAd cells from healthy donors
were obtained by passage through scrubbed nylon
wool columns twice. These cells (2X10") were
mixed with 3 X10° sheep red blood cells (SRBC)
(Nippon Bio-Test Laboratories Inc., Japan) in 1 ml
of FBS, spun at 200g for 5 min, and incubated at
29° for 1 hr to form high-affinity rosettes.'® After
incubation, the cell mixtures were gently resus-
pended in PBS, and centrifuged on Ficoll-
Hypaque. The T celi-depleted fraction which did
not form high-affinity rosettes (Eh™) was harvested
from the interface. The T cell-enriched fraction
which formed Eh rosettes (Eh™) was recovered
from the pellets of Eh rosetie-formed cells after
lysis of SRBC with Tris-HN,Cl. Eh™ cells were
treated with OKT3 (Ortho Diagnostic Systems
Inc., Raritan, NJ) for 30 min on ice, and then
incobated with 1/2-diluted rabbit complement
{Hoechst-Behring, Behringwerke AG, Marburg,
W. Germany) for an additional 90 min at 37°. The
resultant cells were referred to as T37. On the
other hand, Eh* cells were incubated with anti-
Leullb (Becton Dickinson, Mountain View, CA)
plus rabbit complement to deplete contaminant
NK cells. The recovered cells were referred to as
T3*. The purity of both T3~ and T3" subpopula-
tions was determined by indirect immunofluores-
cence analysis on a fluorescence-activated cell
sorter (FACS analyzer, Becton Dickinson). These
cells were cultured in the presence or absence
of IL-2 as described above. After 5 days’ culture,
these cells were prepared as effector cells for cyto-
toxicity assay.

Effector phase: NAd cells which passed through
nylon wool columns twice were cultured in the
presence or absence of IL-2. After 5 days’ culture,
cells were treated with OKT3 plus complement or
anti-Leullb plus complement as described above.
The number of contaminant cells was assessed by
the FACS analyzer. Thereafter, the resultant cells
were prepared as effector cells for cytotoxicity
assay.

REsuLTs

Optimal Concentration of IL-2 Required for
LAK Induction The addition of IL-2 to the
culture of NAd cells resulted in a dose-
dependent increase in cytotoxicity against
both Daudi 1A4 and leukemia cells (Fig. 1).
At doses of IL-2 greater than 0.05 yg/ml,
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Fig. . NAd cells were cultured at 2X10°%ml in

the presence of various concentrations of rIL-2 for
5 days, and then these cells were assessed for
cytotoxicity against Daudi 1A4 (@)} and cryo-
preserved leukemia cells from patient A (©O). Data
were expressed as percent cytotoxicity at an E/T
ratio of 30/1.

there was no further significant increase in
cytotoxic activity against either cells. A con-
centration of IL-2 of 0.1 ug/ml was, thus,
used in subsequent experiments for the induc-
tion of LAK activity.

Generation of LAK Cells from Leukemia Pa-
tients and Normal Donors against Daudi 1A4
LAK activities generated from 14 leukemia
patients in remission stage and from 12
normal donors were assessed against Daudi
1A4 which is a subclone of Daudi, an NK-
resistant cell line shown to be resistani to
fresh NK cells in Fig. 4. It is shown in Fig. 2
that LAK cells from leukemia patients caused
lysis of Daudi 1A4 targets (% cytotoxicity,
mean 1+ 8SD; 68.126.4% at E/T=40/1) to
about the same extent as the cells isolated
from normal donors (69.7 1+ 13.69). Thus, it
appears that PBL from leukemia patients in
remission exhibited a normal response to IL-2
to induce LAK activity.

LAK from Leukemia Patients against Autol-
ogous Leukemia Cells Figure 2(a) shows the
generation of LAK cells from leukemia pa-
tients against autologous leukemia cells. No
LAK activity was observed against autol-
ogous leukemia cells in eight out of the 15
patients examined, although significant lysis
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seemed not to alter the ability of cells to be lysed. * 0% cytotoxicity.
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Fig. 2. LAK activity induced from PBL of leukemia patients and normal donors. PBL were
cultured in the presence of 0.1 zg/ml of IL-2 for 5 days, and then were tested as effector cells for
cytotoxicity assay. LAK activity was expressed as percent cytotoxicity at an E/T ratio of 40/1.
{a) Patients’ LAK against autologous blasts, Daudi 1A4, and autologous PBL. (b) Patienis’ LAK
against allogeneic blasts. (¢} Normal LAK against allogeneic blasts, Daudi 1A4, and autologous
PBL. Blasts [, K, Q, and S were obtained from ALL patients. Blasts N, Q, U, and V were freshly
isolated, and immediately used as the target cells. Thus, the freezing and thawing procedure
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of Daudi 1A4 was induced in all cases. LAK
cells caused lysis of autologous leukemia cells
in the remaining seven patients. However,
levels of cytolytic activity were considerably
lower than those observed against Daudi 1A4
and were less than 15% of the cytotoxicity at
a 40/1 E/T ratio, with the exception of one
case. Repetition of the experiments with blood
collected from the same patients indicated
that these results were reproducible (data not
shown).

LAK from Leukemia Patients against Allo-
geneic Leukemiz Cells In order to deter-
mine whether LAK from leukemia patients
are unable to lyse only their own autclogous
leukemia cells or alternatively whether such
LAK are unable to lyse any leukemia cells, the
efficacy of LAK cells from leukemia patients
was tested against allogeneic leukemia cells.
As shown in Fig. 2(b), patients’ LAK which
were unable to lyse autologous leukemia cells
(blasts N, J, and M) could lyse allogeneic
leukemia cells (blasts A, O, and R}). Thus,
LAK effectors from leukemia patients seemed
not to be defective in lysing leukemia cells. On
the other hand, two (blasts H and K) out of
four blasts could not be killed by allogeneic
LAK which well lysed autologous blast A.
Blast H cells were resistant to both autologous
and allogeneic patients’ LAK but not to
allogeneic normal LAK (Fig. 2). These re-
sults suggested the possibility that LAK rec-
ognize leukemia cells “selectively.”
Recognition of Leukemia Cells by Patients’
LAK Low susceptibility of leukemia cells to

Blast-A vs PL.N-LAK

00| == == mm e mm e m e a =
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g

Blast-A vs Pt A-LAK

autologous LAK may be aftributed to the
failure to recognize some leukemia cells by
patients’ LAK. The approach used to test this
hypothesis was a cold target competition anal-
ysis. The results are shown in Fig. 3. In the
right-hand panel, LAK from patient A were
incubated with *'Cr-labeled autologous blast
A target. Cold blasts A and R inhibited killing
in a dose-dependent manner, but cold blast O
caused only partial inhibition. When LAK
from patient N which were unable to lyse
autologous blast N were incubated with hot
blast A target (the left-hand panel), cytotox-
icity was inhibited by cold blasts A, R. O and
N. Blast A competed better than the other
three blasts. Interestingly, however, leukemia
cells (blast N) resistant to autologous LAK
{from Pt. N) had binding ability to autol-
ogous LAK. Thus, these results suggest that
almost all leukemia cells including both those
sensitive and resistant to autologous LAK
could be recognized by autologous and allo-
geneic LAK.

LAK from Normal Donors against Allogeneic
Leukemia Cells LAK activities from normal
donors are shown in Fig. 2(¢c). Most LAK
cells from normal donors showed significant
lysis of allogeneic leukemia cells. The levels of
cytolytic activity observed in the allogeneic
systems (mean=*SDy; 18.0%=8.5% at E/T=
40/1) were slightly higher than those in the
autologous systems (14.6114.2), but were
considerably lower than those against Daudi
1A4 (69.71£13.6%). Leukemia cells obtained
from 3 of the 12 patients examined were not

Fig. 3. Cold target competition analy-
sis of LAK lysis autologous (right) and
allogeneic (left) blasts. LAK prepared
from PBL of patients A and N were
tested for lysis of blast A at an E/T ratio
of 25/1. Unlabeled blasts A, N, O, and
R were titrated into the assay as compet-
itors. The degree of inhibition was ex-
pressed as a percentage of lysis observed
in control cultures with no competitors.
Lysis in control cultures was in the
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lysed. Blast O cells were lysed by LAK cells
from three different normal donors, but the
levels of cytotoxicity observed were variable
(36.3%, 17.1% and 11.0% at E/T=40/1).
Effector No. 7 lysed blast O but not blast S
target cells, and effector No. 8 lysed blast O
but not blast T target cells. These results
indicate that some leukemia cells are not well
iysed by conventional LAK cells.

Characterization of LAK Cells against Leuke-
mia Cells In order to characterize the pheno-

% cytotoxicity 50

Fig. 4. Freshly isolated NAd, T3" and T3~ (see
“Materials and Methods™) were assayed for cyto-
toxicity against K562 (0O) and Daudi 1A4 (&) at
an E/T ratio of 20/1.

Table I.
Daudi 1A4 in the Precursor Phase

types of LAK cells against allogeneic and
autologous leukemia cells, further experi-
ments were undertaken. Three kinds of leuke-
mia cells, blast A, O, and P cells, were utilized
as target cells. Blast A cells from patient A
were significantly lysed by both autologous
and allogeneic LAK (Fig. 2), whereas blast O
and P cells were susceptible only to allogeneic
LAK. LAK cells were generated from several
normal donors and one leukemia patient (Pt.
A). The fractionation of cells was done as
described in “Materials and Methods.” The
population referred to as T3" cells (NAd—
Eh"—Leu 11+C) consisted of =97.4% of
CD3" cells, and the T3 cell fraction (NAd
—~Eh™—=0KT3+C) contained CD16% cells
(=48.1%), and CD3" cells (< 12.5%).
Freshly isolated T3" and T3~ cells were
assessed for NK activity against K562 target
cells. As shown in Fig. 4, NK activity ob-
served in the T3" fraction was negligible,
implying that the T3* cell fraction contained
very few NK cells. NAd, T37, and T3~ cells
were cultured in the presence or absence of
IL-2 for 5 days, and then assessed for
cytotoxicity against Daudi 1A4 and leukemia
cells. As is evident in Table I, TLAK activity
both against Daudi 1A4 and leukemia cells

Phenotypic Analysis of LAK Cells against Fresh Leukemia Cells and

% cytotoxicity on target cells (E/T=30/1)

Target cells Nad p— p—
Blast A N=3 24.4+10.07 114174 27249
(100) (4431231 (1254E50.5)"
Daudi 1A4 N=5 54.9110.9 44.61£20.1 634+11.3
(100) (77.61+29.9) (119.1£31.2)
Blast O 228 6.2 54.1
Daudi 1A4 57.5 39.6 79.4
Blast P 39.7 257 59.0
Daudi 1A4 330 64.5 87.2
Blast A {autologous) 28.5 6.3 16.3
Daudi 1A4 67.2 40.5 53.3

NAd, T3" (NAd—Eh"—~Leull+C) and T3~ (NAd—Eh —OKT3+C) cells were obtained
as described in *Materials and Methods,” cultured with IL-2 for 5 days, and then prepared as
the effector cells. The cytolytic assay both against leukemia cells and Daudi 1A4 was
performed simultaneously using the same effector cells. Numbers in parentheses indicate the

proportion to the lysis by NAd cells.
a) MeantSE.

* Significantly different at P<<0.01 (Student’s stest).
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Table II. Phenotypic Analysis of LAK Cells against Fresh Leukemia Cells and
Daudi 1A4 in the Effector Phase

% cytotoxicity on target cells (E/T=40/1)

Target cells

C Leull+C OKT3+C

Blast A N=5 2294927 17.41£8.6 35.9£13.5

(100) (74.2£7.0)* (163.0-50.8)"
Daudi 1A4 N=35 56.110.8 51.6=13.4 40.21t14.8

(100) (91.31+9.8) (71.8£21.0)
Blast O 5.8 8.1 25.3
Daudi 1A4 35.7 25.9 24.0
Blast P 14.5 12.8 46.2
Daudi 1A4 49.1 55.1 40.2
Blast A (autologous) 18.6 13.9 29.1
Daudi 1A4 64.3 57.9 54.6

NAd cells were cultured with IL-2 for 5 days, then treated with monoclonal antibody plus
complement to enrich or deplete T3* cells, and prepared as the effector cells. The cytolytic
assay both against leukemia cells and Daudi 1A4 was performed simultancously using the
same effector cells. Numbers in parentheses indicate the proportion to the lysis by NAd (C

control} cells.
a) Meant SE.

% Significantly different at P<<(.01 (Student’s rtest).

could be induced from either T3" or T3~
cells. However, distinctive levels of LAK ac-
tivity were observed between the two cell frac-
tions. Higher levels of cytolysis were observed
from the T3~ fraction than T3" fraction
against Daudi 1A4, allogeneic leukemia celis,
and autologous blast A target cells. When
blast A cells were used as allogeneic target
cells, significantly different levels (P<0.01) of
cytolysis were found between LAK from T3
and LAK from T3~ cells. '

In the effector phase, LAK activity against
blast A target cells was also significantly
different (P << 0.01) between the T cell-
enriched fraction (Leull+C; 2949 T3*
cells) and the T cell-depleted fraction (OKT3
+C; £5% T3 cells) (Table II). In contrast
to the precursor phase, LAK activity against
Daudi 1A4 from the T cell-enriched fraction
was slightly higher than that from the T cell-
depleted fraction in the effector phase. These
results indicate that LAK cells both against
Daudi 1A4 and leukemia cells are heteroge-
nous in either the precursor or effector phase,
and that LAK cells against fresh leukemia
cells are slightly different from those against
Daudi 1A4.
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DIscussioN

In this study, we have demonstrated that
the induction of LAK activity against fresh
noncultured leukemia cells may prove to be
difficult in autologous effector-target systems.
These results are clearly distinct from recent
reports that LAK cells can lyse most fresh
solid tumors.'"™® Failure of LAK induction
against autologous leukemia cells was also
observed by other investigators. Oshimi et
al'® have reported that in 11 out of 13 pa-
tients, leukemia cells were sensitive to autol-
ogous LAK, but in the remaining two, LAK
failed to lyse autologous leukemia -cells.
Dawson et al.'” described a low frequency of
induction of LAK against leukemia cells. The
low response of the LAK system against leu-
kemia cells in the current study may be attrib-
utable to defects in the effector and/or target
cells. In leukemia patients who have formerly
received chemotherapy, lymphocytes may be
defective in response to IL-2 to induce LAK.
This is unlikely, In our study, LAK cells
generated from both leukemia patients in
complete remission and normal donors
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showed significant levels of cytotoxicity
against Daudi 1A4, an NK-resistant cell line.
This indicates that lymphocytes of leukemia
patients in remission respond to IL-2 to gen-
erate conventional LAK cells. Moreover,
patients’ LAK. which were unable to lyse au-
tologous leukemia cells could lyse allogeneic
leukemia cells resistant to autologous LAK.
Thus, patients’ LAK effectors seem not to
~ have defects in lysis of leukemia cells. These
results rather suggested that LAK may recog-
nize lenkemia cells with selectivity. However,
the cold target competition analysis demon-
strated that leukemia cells including those re-
sistant to autologous LAK were recognized
by both autologous and allogeneic LAK.
Therefore, although leukemia cells could be
recognized by LAK, some of them were
unable to be lysed. This could be explained as
follows: LAK may bind leukemia cells with
much lower avidity in some combinations of
the effector versus target, or multiple binding
molecules may be required when LAK lyse
leukemia cells. Whether all leukemia cells can
be recognized by any LAK or not remains
unclear. It appears to be probable that the
multiple structures recognized by LAK may
play a role as the restriction molecules when
LAK lyse leukemia cells.

We have demonstrated here that both T3
and T3~ cells can generate LAK cells against
leukemia cells and Daudi 1A4. Whereas LAK
against leukemia cells was predominantly ob-
served in T3~ cells both in the precursor and
effector phase, T3" cells contributed to LAK
activity against Daudi 1A4 similarly to T3~
cells. These results conflict with earlier re-
ports'™ that the precursor cells of LAK do
not express the T3 molecules on their sur-
faces. Most recently, three groups of investi-
gators have reported that I1.-2-activated killer
cells are derived from phenotypically heterog-
enous precursors.” ™ NK activity observed
in the T3 fraction was negligible, whereas that
in the T3~ fraction was substantial, as shown
in Fig. 4. Thus, it is unlikely that the contam-
inant NK cells in the T3" fraction might
contribute to the observed LAK activity. Our
data support the evidence that the precursor
and effector cells of LAK are heterogenous.
In many investigations, LAK activity was
studied against cultured tumor cell
lines,"?**) whereas in this study, the surface
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phenotypes were examined on the LAK cells
against fresh noncultured leukemia cells.
When leukemia cells were employed as the
targets, LAK activity was predominantly in-
duced from T3 cells and was observed at
significantly higher levels in the T3 -depleted
fraction of the effector phase. It is of particu-
lar interest that T3~ cells predominantly lysed
fresh leukemia cells on which the class I MHC
molecules were expressed (data not shown).
Daudi 1A4 which do not express the class I
and class II molecules on their surfaces were
lysed by T3" and T3~ LAK cells to the same
extent. Recently, it was reported that NK
cell-mediated cytotoxicity was negatively
affected by the presence of the class I mole-
cules on the target cells.”” This result was
supported by our observation that fresh leuke-
mia cells with the class I molecules could not
be lysed by fresh NK cells at all (data not
shown). However, the T3~ fraction which
was highly enriched with NK cells (Fig. 4)
exhibited significantly higher LAK activity
against class I-positive fresh leukemia cells.
These results suggest that the cytolytic mech-
anisms of IL-2-activated NK cells are distinct
from those of fresh NK cells and that memory
cytotoxic T lymphocytes are not a major com-
ponent of LAK cells.

At the same effector-to-target ratio, fresh
leukemia cells were less sensitive to lysis by
allogeneic LAK than the cultured cell line,
Daudi 1A4. These data suggest that the
number of effective cells which actually par-
ticipate in the lysis of fresh leukemia cells may
be considerably less than that in the case of
Daudi 1A4.

Taking these resuits together, it is clear that
LAK activity could be induced from some
heterogenous populations, and it appears that
the populations of actually effective cells for
the target cell lysis may be different between
fresh leukemia cells and cultured Daudi 1A4
as the targets. Moreover, it is also probable
that some populations contribute to the LAK
lysis of leukemia cells with multiple lytic
mechanisms. Thus, the different susceptibility
of leukemia cells to autologous and allogeneic
LAK may be attributable to the LAK hetero-
geneity.
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