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Abstract—Fifty per cent of untreated malignant lymphoma patients were shown to
have profoundly reduced levels of peripheral blood lymphocyte-natural cell
mediated cytotoxicity (PBL-NCMC) when tested against the leukaemic cell-line
K562; assessment of NCMC in unfractionated blood from a large number of these
patients showed a comparable reduction in activity. High levels of NCMC were
observed in some patients with stage I11/1V non-Hodgkin’s lymphoma (NHL),
while Hodgkin's disease (HD) patients over 40 yr of age had normal levels. In both
NHL and HD patients there was no correlation between NCMC and absolute
lymphocyte count or lymphoma histology. Human interferon was seen to boost
NCMC in the majority of NHL patients, but most HD patients were non-
responders. Almost all patients tested had normal number of target binding
lymphocytes, and most had numbers of HNK-1" cells within the control range.
Houwever, on exposure to IFN, the number of target binding lymphocytes increased
in over half of the patients tested, with some patients showing an increasein HNK -

1" cells, in the majority of cases without enhancement of NCMC.

INTRODUCTION

PERIPHERAL blood lymphocytes (PBLs) are
capable of killing in vitro a variety of tumour,
virus-infected and fungal targets without
deliberate prior immunization [1-4]. The subset
of cells responsible for this unprimed or ‘natural’
cell-mediated cytotoxicity (NCMC), natural killer
(NK) cells, seems to be heterogeneous with regard
to surface membrane phenotype and target
specificity [5, 6]. Although the relevance of
NCMC to in vivo situations remains controversial,
there is increasing evidence of its intrinsic
importance in host defence [7-9].

Studies have shown that tumour-bearing
animals [10] and patients with malignant disease
[11, 12] have reduced levels of NCMC and children
with Chediak-Higashi syndrome, who have a
genetic deficiency of NCMC, have a concomitantly
increased risk of developing a lymphoma [18, 14].
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Opportunistic infections are a common com-
plication in malignant lymphoma and patients
develop an increased susceptibility to viral,
bacterial and fungal agents which in healthy
individuals prove less pathogenic. Infections in
lymphoma patients are a common cause of
mortality [15, 16] and in theory a suppression of
NCMC may critically impair host defences
against infection in those patients.

Patients with a malignant lymphoma display a
variety of immunological abnormalities [17].
These have been well documented and include
anergic responses to recall skin test antigens [18],
defective proliferative responses of lymphocytes
to mitogens [19] and allogeneic cells [20], and
delayed homograft and heterograft rejection [21,
22]. In this study spontaneous levels of NCMC in
untreated patients with malignant lymphoma
were examined, and the findings analysed for
correlations with the patients’ clinical status. In
addition, the NCMC of whole blood samples from
patients was assessed to determine (a) if the
NCMC of whole blood was more closely related to
clinical status; and (b) if the NCMC of whole
blood from individual patients corresponded to
the NCMC of their PBLs. These findings are
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correlated with the expression of the HNK-I
lymphocyte surface marker [23], the ability to
form conjugates with NCMC sensitive targets and
susceptibility of cytotoxic effector cells from
patients to the augmenting effect of interferon.

MATERIALS AND METHODS

Patients and controls

This study involved 88 patients with recently
diagnosed malignant lymphoma: 26 with
Hodgkin’s disease (mean age 37 yr) and 62 with
non-Hodgkin’s lymphomas (mean age 53 yr).
Apart from five patients who were assessed in
relapse, none of the patients had undergone
therapy. Staging of the disease was done
according to the Ann Arbor criteria [24];
lymphomas were histologically defined by the
Rye classification [25] for Hodgkin'’s disease and
the British National Lymphoma Investigation
[26] for non-Hodgkin’s lymphomas. A control
group of 35 individuals (mean age 46 yr) was also
assessed.

Effector cells

Ten millilitres of peripheral blood were
drawn into sterile vacutainer tubes containing
heparin. One millilitre of blood was retained for
use in the WB assay and lymphocyte-rich
mononuclear cells (PBLs) were isolated from the
remainder by centrifugation of Ficoll-Hypaque.
The PBLs were washed (X3), counted and
viability determined using Trypan-blue ex-
clusion, and resuspended in RPMI-1640
supplemented with 10% newborn calf serum
(RPMI-NBCS).

Target cells

The human leukaemic cell line K562 was used
in natural cell-mediated cytotoxicity (NCMQC)
assays. It was maintained in stationary suspen-
sion culture in RPMI-NBCS supplemented with
antibiotics.

Interferon

Freeze-dried preparations of human lympho-
blastoid (NAMALVA) a-interferon (IFN) were
kindly provided by Drs Fantes and Johnston
(Wellcome). The IFN was aliquoted and stored at
—80°C and diluted to 1000 units/ml in RPMI-
NBCS prior to use in tests.

Pre-treatment with IFN

Effector cells were resuspended to a concentra-
tion of 2 X 10%/ml and 100 units of IFN in 0.1 ml
RPMI-NBCS were added. RPMI-NBCS (0.1 ml)
was added to an equivalent number of control
effectors. After overnight incubation at 37°C in a
humidified atmosphere of 5% CO, and 95% air, the
cells were washed (X3) and resuspended in RPMI-
NBCS at 2 X 10¢/ml.

NCMC assay

K562 target cells in 0.2 ml RPMI-NBCS were
labelled with Na, [%1Cr]0, (100 uCi, 3700 kBq)
(Radiochemical Centre, Amersham, U.K.)for 1 hr
at 37°C, at which time they were washed (X3),
resuspended in 10 ml RPMI-NBCS and incubated
for a further 1-hr period at 37°C. The cells were
then washed again (X3), counted and resuspended
at 1 X 10° cells/ml in RPMI-NBCS. WB diluted %
and Y4, or effector cells at known concentrations,
were prepared in RPMI-NBCS and 0.1 ml vols
added, in triplicate, to round-bottomed microtest
plate wells. K562 target cells were added to each
well (1 X104 in 0.1 ml) and the plates incubated
for 4 hr at 37°C in a 5% CO,/95% air atmosphere.
Control wells containing 0.1 ml targetsand 0.1 ml
RPMI-NBCS were incubated at the same time.
The plates were centrifuged at 200 g for5 minand
0.1 ml supernatant removed into separate wells.
They were then oven-dried, sealed with parafilm
and the wells individually counted in a gamma-
spectrophotometer.

The per cent 5'Cr release (test release) was
determined using the formula:

(1/2 s/n) X 2

% 91Cs rel _ X 100,
r release (1/2 s/n) + (cell pellets + 1/2 s/n)

where s/n= supernatant.
The per cent cytotoxicity was calculated as:

(test release) — spontaneous release)

% cytotoxicity =
Y Y 100 — (spontaneous release)

The spontaneous release from targets, i.e. in the
absence of effectors, was between 5 and 10%.

Conjugate assay

K562 (0.1 ml, 108/ml) was added to 0.1 ml of
PBLs (108/ml) in a 10-m! plastic centrifuge tube
and left at room temperature for 5 min before
being centrifuged at 120 g for 5 min. The cells
were left pelleted for a further 5 min to maximize
binding, then gently resuspended using a Gilson
pipetman set at 100 ul. Conjugates of PBLS with
target cells were enumerated by microscopic
observation in a haemocytometer; at least
150 PBLs were counted in each test.

Indirect immunofluorescent staining cells

A maximum of 10% cells were placed in
microcentrifuge tubes (Alpha labs), centrifuged
for 5 min at 500 g and the supernatant removed.
Anti-Leu 7 (Becton Dickinson; 100 ul) was added,
the cells were resuspended and left to stand at
room temperature for 20 min and then washed in
PBS (X2); 0.1 ml of fluorescein-conjugated goat
anti-mouse antiserum (Tago) was added to each
test and they were then left to stand at room
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temperature for a further 20 min, at which time
the cells were washed again in PBS (X2). After the
final wash the cells were retained as a pelletin the
residual PBS (about 50 ul) and placed on ice. At
least 200 lymphocytes were counted in each test
and the percentage staining enumerated. Stock
solutions of antisera were titrated against normal
PBLs and diluted accordingly.

RESULTS

NCMC activity of lymphoma patients
Peripheral blood lymphocytes (PBLs) from a
total of 88 untreated lymphoma patients and 35
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Fig. 1. A comparison between NCMC of lymphoma patients
and controls. (a) PBL’s from a total of 26 patients with
Hodgkin’s disease (HD), 62 with non-Hodgkin’s lymphoma
(NHL) and 35 controls were assessed for NCMC against K562
in a 4-hr 5'Cr-release assay at effector to target (E:T) ratios of
20:1 and 10:1 (bar lines indicate median value). (b) Whole
blood (WB) from 39 NHL patients, 11 HD patients and 15
controls was assessed for NCMC against K562 in a 4-hr 51Cr-
release assay at dilutions of 1/2 and 1/4 (bar lines indicate
median value).

normal (control) individuals were assessed for
NCMC against K562 target cells in a 4-hr 3!Cr-
release assay. Using the Wilcoxon two-sample
rank test, compared with controls the NCMC of
PBLs from patients with Hodgkin’s disease (HD)
was profoundly lower at effector to target (E:'T)
ratios of 20:1 (P <0.001) and 10:1 (P < 0.001 ) (Fig.
la). Similarly, the NCMC of PBLs from NHL
patients was found to be greatly reduced
compared with control PBLs at 20:1 (P <0.001)
and 10:1 (P <0.001). In the absence of definitive
criteria for normal NCMC, 15% specific cyto-
toxicity at an E:T ratio of 20:1 was chosen as a
reference point. The reduced cytoxicity of
lymphoma patient’s PBLs isillustrated by the fact
that while 80% of controls had an activity greater
than 15%, 47% of HD patients and 53% of NHL
patients had levels of NCMC below 15%.

In an attempt to gain an impression of in vivo
NCMC, whole-blood (WB) samples from 50
lymphoma patients and 20 controls were assessed
using a modification of the standard *'Cr-release
assay [27], and the results are shown in Fig. 1(b). As
with PBLs, the NCMC of whole-blood samples
from untreated lymphoma patients was found to
be depressed when compared with control bloods
at dilutions of % (P <0.01 for both HD and NHL
patients) and ¥, (P<<0.01 for HD and NHL
patients). Again, choosing a reference point of 5%
specific cytotoxicity at a % dilution of WB, it can
be seen that while only 10% (2/20) of controls

Stz;ge Sta'ge St;age Stalge
F+11 HE+Ilv o 1+H Hi+1v
HD NHL

Fig.2. NCMC in relation to clinical stage of lymphoma (bar
lines indicate median value).

demonstrated NCMC below 5%, 45% (5/11) HD
patients and 46% (18/39) NHL patients had a
NCMC level below 5%. No difference was
observed between the NCMC levels of HD and
NHL patients with either PBLs or WB.

Relationship of NCMC to clinical status of
patients

To determine if the NCMC of untreated
lymphoma patients could be of value in
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preliminary assessments, spontaneous levels of
NCMC were compared with the clinical status of
the patients. As shown in Fig. 2, no difference in
PBL-NCMC was observed between HD patients
with localized (stages 1 and 2) disease and those
with disseminated disease (stages 3 and 4). On
testing PBLs from NHL patients with dis-
seminated lymphomas, a proportion of these had
higher levels of NCMC than PBLs from other
patients; this pattern was also observed when the
NCMC of WB samples from the two groups of
patients were compared. Furthermore, no correla-
tion was observed between the levels of NCMC
(WB or PBL) from lymphoma patients with either
histological type of lymphoma (r=0.114) or
absolute lymphocyte count (r = 0.018). However,
as shown in Fig. 3, we observed a positive

100 4

F. Healy, R. C. Rees and B. W. Hancock

r=0.82

10 20 30
% cytotoxicity at E: T of 20:1

T

40

T

50

60

Fig.3. Regression analysis of PBRL-NCMC from HD patients

against age.

Table 1. Target-binding and HNK-1 staining lymphocytes in lymphoma patients and controls
(*recurrent)
(a) Target-binding PBLs
Patient Diagnosis % conjugates Controls % conjugates

W NHL 17.8 CP 15.1

RH NHL 11.4 AB 20.3

AM NHL 8.3 1B 19.2

MG NHL 5.3 AG 14.1

ER NHL 15.8 FH 16.3

HM NHL 24.6 BA 11.0

DW NHL 34.0 IS 9.8

DM HD 13.0 AW 20.8

MS NHL 20.3 R]J 9.0

SL HD 9.1 AA 18.9

LH NHL 22.2 RR 15.1

WL NHL 14.4 RP 21.7

LN HD 15.6 AC 19.6

SK HD 27.0 ™ 32.0

DE HD 25.4 A 34.0

mean=17.6+ 7.9 mean=189 % 7.5
(b) HNK-1 staining cells
Patient Diagnosis % HNK-1* Patient Diagnosis % HNK-1t Control % HNK-I*

PW NHL 12.9 SL. HD 2.8 AS 115
LB NHL* 13.3 WL NHL 16.7 BA 29.9
DE NHL 17.0 LW HD 20.0 IS 16.2
AP NHL 3.0 SK HD 7.7 AW 5.3
GD NHL 8.1 DE HD 0.9 R] 16.3
AC NHL 3.0 AA 18.9
TWD NHL 11.0 mean =11.1 + 6.4 RCR 8.5
JB NHL 16.0 LS 12.0
WM NHL 3.6 RP 19.0
BK HD 23.5 AMB 2.2
1G NHL 8.7 AC 15.0
HH NHL 14.4 FH 20.0
JK HD 4.4 CwpP 26.1
AM NHL 18.2 ™ 21.1
MG NHL 9.5 AJ 7.1
HM NHL 12.5
PW NHL 17.8 mean=15.3 + 7.7
MB NHL 5.3
DM HD 7.8
MS NHL 18.5
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correlation between the NCMC of PBLs from
patients with HD and the age of the patient
(r=0.822, P <0.001). The NCMC of WB samples
from these patients, however, did not correlate
with age and no such correlation was observed
with PBLs from either NHL patients or controls,
or with WB from HD, NHL patients or controls.

HNK-1 expression on, and target binding by,
PBLs from lymphoma patients

The monoclonal antibody Leu-7 was used in
membrane fluoresence tests to identify the
lymphocyte subset expressing the surface deter-
minant HNK-1 in lymphoma patients and
control subjects. This antibody also cross-reacts
with a subset of Leu-2a (non-NK, T-suppressor/
cytotoxic) cells; however, at the time of study Leu-
7 was the best NK marker available. An average of
15.3% (+7.7 S.D.) of PBLs from controls expressed
the HNK-1 antigen (Table 1b). Although this was
higher than the average for lymphoma patients
(11.1 £ 6.4 S.D.), the difference was not statistically
significant. Values obtained from controls
showed a significant correlation between HNK-1
expression and NCMC (r =0.5384, P <0.05), but
no such correlation was found in the lymphoma
group. Examination of conjugate formation of
patients’ PBLs with K562 targets failed to show a
significant difference from values obtained from
controls (176 +79S.D. and 18.9%x7.5S.D.
respectively; Table 1a). Furthermore, no correla-

tion was found between the relative numbers of
target-binding lymphocytes and NCMC from
either control or lymphoma patients PBLs, or the
percentage of target-binding lymphocytes and
expression of HNK-1 antigen with either control
or patient PBLs.

Modulation of NCMC by IFN

Interferon (IFN) is capable of enhancing the
NCMC of PBLs from normal individuals. In this
study the effect of IFN on NCMC against K562 of
PBLs from 25 lymphoma patients was assessed
and compared with controls (Table 2). Of nine
Hodgkin’s patients tested, only three showed a
significant increase in NCMC following over-
night incubation with IFN. An initially low level
of NCMC did not predispose a failure to respond.
In contrast, 12 out of 16 non-Hodgkin’s
lymphoma patients tested showed significant
enhancement in NCMC after incubation with
IFN. Of the four who failed to respond three had
very low levels of NCMC, although in many cases
a normal level was not a prerequisite for
enhancement. Nineteen control samples were
assessed, of which four failed to show a significant
augmentation. Three of these four controls had
relatively high pretreatment levels, and this may
account for their inability to show further
significant enhancement on exposure to IFN.

The ability of PBLs (+ or - IFN) to form
conjugates with K562 target cells was assessed for

Table 2. Effect of exogenous interferon on the NCMC of PBLs
from lymphoma patients

Patient Diagnosis  -IFN +IFN ET P value
DB HD 4.9 10.8 8:1 <0.025
R] HD 30.9 66.5 10:1 <0.001
AB HD 2.2 2.0 10:1 N.S.
KF HD 10.4 4.2 5:1 <0.025
DN HD 9.4 7.5 20:1 N.S.
SL HD 10.9 13.0 20:1 N.S.
LN HD 23.0 18.3 20:1 <0.01
SK HD 11.7 16.8 20:1 <0.01
DE HD 13.9 5.0 20:1 <0.01
JH NHL 0.6 35 10:1 N.S.
RH NHL 1.1 12.3 10:1 <0.005
MH NHL 12.6 24.4 20:1 <0.001
WM NHL 8.2 15.8 40:1 <0.001
CS NHL 12.2 40.5 20:1 <0.001
HW NHL 12.7 20.6 20:1 <0.001
DH NHL 8.2 28.6 20:1 <0.001
AD NHL 4.5 18.3 10:1 <0.001
HH NHL 1.8 28 20:1 N.S.
ED NHL 22.9 29.9 20:1 <0.01
GF NHL 13.2 27.2 20:1 <0.001
RB NHL 1.3 1.5 10:1 N.S.
AM NHL 28.9 35.1 20:1 <0.01
MG NHL 29.3 44.8 20:1 <0.001
LH NHL 10.4 20.1 20:1 <0.001
WL NHL 32.7 274 20:1 <0.01
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Table 3. Effect of exogenous interferon on target binding by PBLs

% difference

% conjugates in cytotoxicity

% difference

% conjugates in cytotoxicity

Patient -IFN +IFN +IFN E:T  Controls -IFN +IFN +IFN E:T
1 17.8 26.6 +1.0 5:1 1 11.0 11.0 +4.3 10:1
2 11.4 17.4 +3.6 4:1 2 9.8 9.5 +8.6 10:1
3 8.3 4.9 +6.2 20:1 3 9.0 6.6 +9.8 10:1
4 5.3 14.1 +15.5 20:1 4 18.9 11.2 +20.3 10:1
5 24.6 25.8 -14 10:1 5 15.1 23.9 +1.1 20:1
6 34.0 28.4 -2.1 10:1 6 19.6 14.0 +14.2 10:1
7 18.0 27.0 -19 20:1 7 27.7 24.8 +21.0 10:1
8 20.3 30.5 -0.3 20:1 8 41.1 65.0 +27.5 10:1
9 9.1 53 +2.1 20:1 9 32.0 25.9 +8.9 10:1
10 22.2 19.7 +9.7 20:1 10 26.8 44.0 +14.3 10:1
11 14.4 22.1 -0.9 20:1 11 34.6 27.8 +11.4 10:1
12 15.6 18.9 +4.7 20:1
13 27.4 30.5 +5.1 20:1
14 25.4 36.7 -1.2 20:1 Mean: 223 +£10.8 2391+ 174
15 14.2 8.4 +2.5 20:1
Mean: 17.5 + 8.0 211196

PBLs were incubated overnight with or without IFN, washed, assessed for their ability to bind to leukaemia cell target K562
and for NCMC in the 4-hr 51Cr-release assay at the effector to target (E:T) ratios shown.

a group of 11 controls and 15 patients with
malignant lymphoma (Table 3). IFN treatment
did not affect target binding by control
lymphocytes; 7/11 controls showed no change in
number of bound lymphocytes, whereas most
PBL:s gave increased levels of NCMC against K562
following IFN treatment. The pattern with PBLs
from lymphoma patients was less clear. Seven out
of 15 showed no change in the percentage of
target-binding lymphocytes, but in only four of
these was the NCMC boosted. Seven out of 15
patients showed an increase in target-binding

lymphocytes, in the majority of instances without
a demonstrable increase in NCMC.

Expression of HNK-1 on PBLs after overnight
incubation with IFN was tested in a group of 17
controls and 13 patients (Table 4). The numbers
of PBLs expressing HNK-1 was unaffected by IFN
in the majority (10/17) of controls. Of these ten,
seven showed a marked increase in NCMC. Only
2/17 showed an increased HNK-1 expression,
accompanied in both cases by an increase in
NCMC. Of the remaining control PBLs tested the
number of HNK-1" cells was reduced following

Table 4. Effect of exogenous interferon on the expression of the NHK -1
marker on PBLs

Patient -IFN +IFN Controls -IFN +IFN
1 23.6 33.3 1 29.9 20.1

2 18.2 16.8 2 16.2 16.9

3 9.5 9.3 3 538 b5

4 12.5 13.6 4 16.3 31.1

5 17.8 27.4 5 18.9 23.0

6 7.8 16.1 6 1.3 3.1

7 18.5 19.0 7 12.0 4.0

8 2.8 5.4 8 19.0 14.9

9 16.7 14.8 9 2.2 3.0

10 20.0 14.2 10 15.0 14.0
11 7.7 8.9 11 19.8 10.4
12 0.9 0.0 12 8.5 6.6
13 14.0 19.1 13 20.0 5.7
14 26.1 27.6

Mean: 131169 152+£8.7 15 21.1 11.8
16 17.2 24.7

17 7.1 5.0

Mean: 15,1 £ 80 13.4+92
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IFN-treatment, with three of the five showing
augmented NCMC. With the lymphoma patients,
IFN had a similar effect on HNK-1 expression.
The majority (8/13) showed no alteration in the
number of lymphocytes expressing HNK-I,
although only three gave increased levels of
NCMC. Four patients showed an increased
number of HNK-1 lymphocytes with IFN pre-
treatment, but a concomitant increase in NCMC
was seen in only one sample.

DISCUSSION

The results presented here, in addition to an
earlier report by Hawrylowicz et al. [28], clearly
show that the NCMC of PBLs from the majority
of untreated malignant lymphoma patients is
severely depressed. In this study, in which a larger
group of patients were compared with age-
matched controls, we found that a depression in
NCMC was equally common in HD and NHL
patients. Reduced levels of cytotoxicity were
observed using either patients’ whole blood,
where the presence of serum components and
other cell types may influence cytotoxic activity,
or separated PBLs. Interestingly, on comparing
the NCMC of WB with an equivalent concentra-
tion of PBLs from 30 patients, we found that the
activity of WB was demonstrably higher in ten,
and in only three patients out of the 30 was the
activity of PBLs greater than WB [Healy and Rees,
unpublished observations]. Detailed study 1is
currently being undertaken to determine the
effects of patients’ plasma on the NCMC of PBLs
from normal individuals.

Among untreated patients with stage III/IV
NHL were a group which had higher levels of
NCMC than stage I/II NHL patients and controls
in assays using patients PBLs or WB. Cells which
suppress NCMC have been found in normal
individuals [29] and cancer patients [30]. An
increase in number or efficacy of these cells may be
responsible for the reduction in NCMC seen in
lymphoma and other cancer patients. However,
in particular forms of lymphoma associated with
more severe T-cell abnormalities [31, 32] a
reduction of suppressor cell action may resultina
corresponding increase in NCMC. At this stage an
increased NCMC may be ineffective against a
large tumour load, particularly without the
support of specific cell-mediated immunity
(CMI). No correlation was observed between
increased cytotoxicity and histology, although
the heterogeneity of lymphomas within the non-
Hodgkin’s class and the poorly understood nature
of the malignant cells make interpretation in this
respect difficult. We are currently investigating T-
cell subsets and monocyte numbers in lymphoma
patients and comparing these with clinical status.

The normal levels of NCMC in our sample of HD
patients older than 45 yr may also be the resultof a
decreased specific or non-specific suppression,
although it should be noted that our sample
group was relatively small. A correlation between
age and NCMC has been reported for normal
individuals [33], although the authors indicated
that this was less apparent in older individuals.
We found no correlation with age for either NHL
patients or controls.

Age (in NHL patients), sex, blood lvmphocyte
count, stage and histological type of disease
appear to have little bearing on NCMC in
lymphoma patients. Impaired mitogen responses
have been demonstrated in healthy twin siblings
of HD patients and in both consangiunous and
non-consangiunous relatives {34] and, although
information has not been documented on their
NCMC status, it is possible that the low levels of
NCMC seen in lymphoma patients may have a
genetic basis. It is equally possible that a viral
infection, acting directly or through suppressor
cells, reduces NCMC, thus allowing the tumour
to ‘take’. In either case, environmental factors
could have an important aetiological role.

Depressed NCMC cannot be explained by a
reduction in the number of lymphocytes bearing
‘receptors’ for K562 since lymphoma patients had
similar numbers of target-binding lymphocytes to
controls. According to previous studies[35]only a
proportion of target-binding lymphocytes are
cytotoxic (NK cells); these have been shown to
express the differentiation antigen, HNK-1 [23].
Although the number of circulating HNK-1" cells
appeared not to be significantly lower in our
patients compared with control subjects, the
expression of HNK-1 did not correlate with
cytotoxicity in patients, suggesting that the
reduced NCMC may reflect a defect in the lytic
mechanism of these cells.

The augmentation of NCMC by exogenous
IFN has been widely reported [36, 37]. Previous
studies have shown that the NCMC of patients
with solid tumours is not affected by IFN
treatment [38] and in a recent study PBLs from
more than 50% of malignant lymphoma patients
did not respond [28]. Our present results show
that exogenous IFN did not affect the number of
HNK-17 cells or, as previously reported by
Targan and Dorey [39], the number of target-
binding lymphocytes from controls. Its effect on
patient’s PBLs was similar, although in some
patients IFN induced an increase in the number of
target-binding lymphocytes, and in a few cases
HNK-1" cells, without enhancing NCMC. This
increase in non-specific binders may reflect a
block in the full expression of lytic potential in
some patients although this issue has not yet been
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fully resolved in the present study. We have also
shown that whereas PBLs from HD patients
failed to respond to IFN pre-treatment, NHL
PBLs showed an enhancement comparable with
controls.

It is clear from this study that many NHL
patient’s PBLs can bind to NXK-susceptible
targets, show a normal level of staining with anti-
leu-7 monoclonal antibody and, in particular,
give enhanced NCMC from low spontaneous
levels after IFN treatment. This is compatible
with an increased ‘threshold of activation’ for
cytotoxicity, a situation analogous to the ‘lazy NK

cell’ seen in Chediak- Higashi syndrome[40]. The
NK cytotoxic factors (NKCF) recently reported by
Wright and Bonavida [41] may provide an
additional explanation for the low NCMC in HD
patients. Since IFN had no effect on the NCMC of
PBLs from the majority of these patients, both in
our study and that of Hawrylowicz et al. [28], the
limited production or release of NKCF may help
explain our observations.
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