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Abstract

Weinvestigated the diminished natural killer (NK) activity in
human T lymphotropic virus type III (HTLV-III) seropositive
hemophiliacs. Despite normal percentages of NKcells, lympho-
cytes from five hemophiliacs showed impaired NK activity
against K-562 tumor cells in 4-h chromium release microcyto-
toxicity assays. For example, at an effector-to-target cell ratio
of 10:1, cells from patients caused 21.7±2.5% lysis of tumor
targets compared with 47.9±5.1% lysis by cells from controls
(mean±SEM, P < 0.005). Cells from patients were as cytotoxic
in 18 h as were cells from controls in 4 h. Binding to tumor
targets was not impaired since 11.0±1.5% of cells from patients
and 11.1±1.3% of cells from controls bound to K-562 cells. Pa-
tients' binding cells, however, showed defective killing of attached
tumor cells at all time points tested from 0 to 18 h. At 4 h, for
example, patients' cells had lysed 10.9±2.1% of attached tumor
cells compared with 263±3.3% lysis by controls' cells (P
< 0.005). The percentage of lymphocytes which were active NK
cells (i.e., cells that bound and lysed a tumor cell) was always
lower for patients than for controls (1.17+0.25% vs. 2.82±033%,
P < 0.005). Two methods for estimating recycling of effector
cells against multiple target cells demonstrated that active NK
cells from patients could recycle as well as those from controls
(-3-4 times in 4 h). Mixing experiments showed no evidence
for cellular suppression of NKactivity. The lytic function of NK
cells from HTLV-III seropositive hemophiliacs is thus hetero-
geneous. This is characterized by a defect in post-binding lysis,
with relative sparing of binding capability and recycling capacity.

Introduction

Hemophiliacs, although accounting for fewer than 1%of all cases
of the acquired immunodeficiency syndrome (AIDS)' (1), are
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1. Abbreviations used in this paper: AIDS, acquired immunodeficiency
syndrome; ARI, apparent recycling index; CRA, chromium release assay;
E:T, effector to target ratio; FCS, fetal calf serum; HTLV-III, human T
lymphotropic virus type III; LU, lytic units; MRC, maximal recycling
capacity; NA, nonadherent lymphocytes; NK, natural killer; Vm., max-
imum number of target cells that can be killed in 4 h by 1 X I0O effector
cells.

currently the group with the highest nationwide attack rate. One
of every 200 Americans with classic hemophilia (Factor VIII
deficiency) has developed AIDS (2, 3), and upwards of 80% of
patients treated with Factor VIII concentrates are seropositive
for antibody to the human T lymphotropic virus type III (HTLV-
III) (2, 4). Hemophiliacs, like other groups at risk for AIDS,
have been noted to have immunologic abnormalities indicative
of impaired cell-mediated immunity. In particular, natural killer
(NK) cell activity, as measured by spontaneous cytolytic activity
against chromium-labeled tumor cells, has often been shown to
be diminished in apparently healthy hemophiliacs (5-8). It has
previously been reported that the diminished NK activity of
these patients was not due to diminished numbers of NK cells
as measured by large granular lymphocyte morphology or surface
phenotype using the monoclonal antibodies OKM1 and Leu
11 a. Furthermore, depletion of adherent cells (monocytes) or
the addition of alpha interferon, gammainterferon, or interleukin
2 did not restore NKactivity to normal (9).

In this study, we attempted to localize the defect in NK
activity that is present in Factor VIII concentrate-treated, HTLV-
III seropositive, asymptomatic hemophiliacs. Binding of effector
cells to the K-562 tumor target cell appeared to be normal, but
fewer bound cells expressed lytic function. Those NKcells that
were active killers could recycle and lyse other targets during
chromium release assays (CRA). Cell mixing experiments failed
to demonstrate evidence of a suppressor mechanism. These ex-
periments have demonstrated a functional heterogeneity among
NK cells of HTLV-III seropositive hemophiliacs characterized
by defective postbinding lysis.

Methods

Subjects. Patients with classic hemophilia (ages 23-39 yr old) who on
previous testing had demonstrated impaired NK activity were selected
for further study. All were seropositive for antibody to HTLV-III by
enzyme-linked immunosorbent assays (4). All were asymptomatic, but
two had unexplained lymphadenopathy, and one had recovered from
idiopathic thrombocytopenia (10) (he had been off corticosteroids for
> I yr). Age-matched males who did not belong to an AIDS-risk group
were selected as controls.

Effector cells. After informed consent was obtained, peripheral blood
mononuclear cells (PBMC) were obtained from heparinized blood by
Ficoll-Hypaque (Pharmacia Fine Chemicals, Piscataway, NJ) density
sedimentation. Adherent cells were removed by incubation on acid-
washed nylon wool (Fenwal Laboratories, Deerfield, IL) columns for 30
min at 37'C in RPMI-1640 medium (M.A. Bioproducts Inc., Walkers-
vile, MD) plus 10% heat-inactivated fetal calf serum (FCS) (KC Bio-
logicals, Inc., Lenexa, KS), and the nonadherent cells were collected by
dropwise elution.

Target cells. The erythroleukemia K-562 cell line was maintained
in culture in RPMI medium, supplemented with 4 mML-glutamine
(KC Biologicals); penicillin, 50 U/ml (Eli Lilly and Co., Indianapolis,
IN); gentamicin, 5 gg/ml (Schering Corp., Kenilworth, NJ); and 15%
FCS; with twice-weekly medium changes.
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Chromium release assay (CRA). One million K-562 cells were labeled
by incubation with 0.1 mCi sodium chromate (sp act, 1 mCi/ml; New
England Nuclear, Boston, MA) in normal saline for 1-2 h at 370C in
5% CO2, washed four times in medium (RPMI with 10% FCS, 2 mM
L-glutamine, penicillin, and gentamicin), and suspended at 1 X I0O cells/
ml. 5,000 Cr-labeled K-562 targets in 50 ,l were delivered into triplicate
round bottom microtiter wells (Becton Dickinson & Co., Oxnard, CA).
Effector cells were delivered in 100 Ml medium to achieve final effector-
to-target (E:T) ratios of 40:1, 20:1, 10:1, and 5:1. Plates were centrifuged
at 50 g for 5 min, incubated at 370C in 5%CO2for 4 or 18 h, and then,
centrifuged at 150 g for 10 min. Radioactivity in 50 M1 of supernatant
was then measured using a gammacounter. Percent specific 51Cr-release,
or percent lysis, was calculated as:,

cpm experimental release - cpm spontaneous release X 100
cpm total release - cpm spontaneous release

Spontaneous release was determined in the presence of medium without
effector cells, and total release was determined by addition of detergent
(1% sodium dodecyl sulfate) (Sigma Chemical Co., St. Louis, MO).
Spontaneous release was usually <10% of maximum release at 4 h, and
<20%of maximum release at 18 h. In some experiments, linear regression
was used to define a straight line of "percent lysis" versus "log (effector
cell number)," and lytic units (LU) were calculated as the number of
effector cells required to cause 30% lysis, divided into 1 X 107 cells (11).

Single-cell conjugate in agarose assay. Weused a modification of a
previously reported method (12). Equal numbers (1 X 106) of effector
and target cells were mixed in I ml medium in 12 X 75-mm test tubes,
incubated at 37°C for 10-20 min, and then centrifuged at 250 g for 5
min to promote the formation of conjugates. Half the supernatant was
removed and the cells were gently resuspended by aspirating 10 times
with a 9-in Pasteur pipette. One drop of the suspension was then placed
onto triplicate microscope slides and the percentage of effector cells
forming conjugates with target cells was counted in a blinded fashion.

1 ml of liquified 0.5% agarose (Agarose Indubiose A45; Accurate
Chemical and Scientific Corp., Westbury, NY) was then added to the
remaining cell suspension and pipetted twice, and then spread onto rep-
licate slides which had been precoated with 1.0% agarose. After the agarose
had solidified, slides were immersed in chamber jars containing medium
at 37°C in 5%CO2. Slides from patients and controls were separated to
prevent the possible transfer of soluble factors. At various time points,
slides were removed, stained with 0.2% trypan blue (Matheson, Coleman
and Bell Manufacturing Chemists, Norwood, OH) for 5 min, destained
with RPMI for 5-10 min, then fixed with 0.2% paraformaldehyde (Fisher
Scientific Co., Fair Lawn, NJ) for 5 min. A cover slip was then added
and slides were viewed at 400 X by light microscopy and scanned for
conjugates. The percentage of 100 conjugates which consisted of a dead
(blue) target attached to a living effector cell was counted in a blinded
fashion. Correction for spontaneous target death was made by subtracting
the percentage of targets which were dead on parallel slides which had
no effector cells. Spontaneous death rates were usually much less than
10% at all time points. The percent active NK cells was calculated as

follows: (percent target binding cells from the wet mounts) X (percent
lytic conjugates in agarose at the 4-h time point) X 100 (13).

Derivation of maximal recycling capacity (MRC). Weapplied the
methods of Ullberg and Jondal (13) to estimate recycling. Data from the
4-h CRAwere displayed on a Michaelis-Menten curve as the number
of killed targets (calculated as percent lysis X the number of initial targets)
vs. the number of initial targets. Because all wells contained 5,000 targets,
the "initial number of targets" was determined by normalizing the num-

ber of effectors to I X I0O. For example, at E:T = 10:1, each well had
50,000 effectors and 5,000 targets, and this was normalized to 100,000
effectors and 10,000 targets to maintain the same E:T ratio. The percent
lysis for E:T = 10:1 was then assigned to 10,000 initial targets. Data were
next displayed on a Lineweaver-Burk double reciprocal plot of 1/number
of killed targets vs. I/number of initial targets. The straight line obtained
crosses the y-axis at the reciprocal of the maximum number of target
cells (V..) that could be killed by 1 X 105 effectors in 4 h even if the

number of initial targets was infinite. Division of V. by the number
of active NK cells in I X 105 effectors yields the MRC, a theoretical
number which has value in comparing effector cell populations.

Derivation of apparent recycling index (ARI). Although the MRCas
derived above has been used by others (14, 15) and yields consistent
findings, application of an enzyme kinetics model requires certain as-
sumptions that may not hold for cellular systems. In particular, the sub-
strate (target) concentration should be much larger than the enzyme
(effector) concentration (16). Wetherefore devised an alternative method
to estimate recycling. A single cell conjugate assay was performed with
E:T = 5:1 and the percentage of targets which had at least one effector
cell bound to it was ascertained in blinded, triplicate samples. This was
then multiplied by the percentage of conjugates which were lytic in the
4-h agarose assay at E:T = 5:1. The product is the percent of target cells
lysed in 4 h when only one cycle of binding is permitted. Division of
this value into the percent lysis obtained from the corresponding E:T
ratio in the 4-h fluid-phase CRAdirectly yields the ARI.

Statistical analysis. Results are expressed as mean±SEM. Unless
otherwise indicated, comparisons were made using the two-tailed t test
of independent means (Student's t test).

Results

CRA. In a 4-h CRA, nonadherent lymphocytes from each patient
demonstrated less cytotoxicity than did lymphocytes of his
matched control (Fig. 1). The mean lysis for the two groups were
different (P < 0.01) at each E:T ratio. The mean curve of the
patients had 136 LU compared with 508 LU for the mean curve
of the controls. In 18 h, cells from patients still showed less
cytotoxicity than did cells from controls, although the two curves
approached each other at the higher E:T ratios (P < 0.005 for
E:T = 5:1 and for E:T = 10:1, P < 0.05 for E:T = 20:1 and for
E:T = 40:1, paired t test). NKactivity of cells from patients in
18 h was comparable to that of cells from controls in 4 h.

Single cell assay. When effectors and targets were mixed,
cells from patients and controls formed the same number of
conjugates with target cells (11.0±1.5% in the patients vs.
11.1 ± 1.3% in the controls) (Table I). Whenimmobilized in aga-
rose and tested for lysis of attached targets by trypan blue uptake,
cells from patients showed significantly fewer lytic conjugates at
all time points tested (Fig. 2). In particular, at 4 h, patients had
10.9±2.1% lytic conjugates, and controls had 26.3±3.3% lytic
conjugates (P < 0.005). All five patients had fewer active NK
cells at 4 h than the lowest control (Table I). The difference in
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Figure 1. Cytotoxicity in CRA. Nonadherent lymphocytes (NA) were

tested against "chromium-labeled K-562 tumor cells. Each point rep-
resents the mean of values obtained from five patients or controls and
shows the percent lysis at a given E:T ratio. In 4 h, cells from patients
(P4) showed less cytotoxicity than did cells from controls (C-4) at
each E:T ratio (P < 0.01). After 18 h, cells from patients (P-18) still
had less cytotoxicity than did cells from controls (C-18) (P < 0.05),
but the P-18 curve is not different from the CA4 curve.
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Table I. Calculation of Percent Active NKCells

Percent lytic Percent active
Experiment no. Subject Percent effectors bound conjugates at 4 h NKcells at 4 h

1 Patient 1 13.7±0.9 14.0 1.92
Control 1 10.6±1.8 33.0 3.50

2 Patient 2 6.2±0.8 11.0 0.68
Control 2 7.7±1.4 34.0 2.62

3 Patient 3 9.2±2.8 16.5 1.52
Control 3 9.0±1.8 21.5 1.94

4 Patient 4 13.8±3.5 8.0 1.10
Control 4 14.0±1.6 17.0 2.38

5 Patient 5 12.1±2.4 5.0 0.61
Control 5 14.1±3.7 26.0 3.67

Patients 11.0±1.5 10.9±2.1 1.17±0.25
Controls 11.1±1.3 26.3±3.3 2.82±0.33
P value NS* P < 0.005 P < 0.005

Equal numbers of NA (effectors) and K-562 tumor cells were mixed and the percent of effectors which bound a tumor cell was counted (results
expressed as mean±SDof triplicate samples). Cell mixtures were immobilized in agarose, and trypan blue was added 4 h later. Percent lytic conju-
gates is the percent of 100 bound tumor cells which took up the stain. Percent active NKcells is the product of the preceding two columns and
represents the percent of effector cells which bound and killed a tumor cell in 4 h. Group data are shown as mean±SEM. *NS, not significant.

active NKcells between the groups (patients: 1.17±0.25%; con-
trols: 2.82±0.33%) was statistically significant (P < 0.005).

Recycling of effector cells. Fig. 3 shows the CRAdata from
one experiment (number 4) where the axes, instead of being
labeled "percent lysis" vs. "E:T ratio," were labeled "number
of killed targets" vs. "number of initial targets" (see Methods).
In this form a maximal value for killed targets was approached
as the number of initial targets became very large. Fig. 4 shows
these data expressed as a double reciprocal plot with the axes 1/
number of killed targets vs. 1/number of initial targets. The two
lines obtained in this experiment, as in the four others, had
similar slopes and r values > 0.96 (Table II). The maximum
number (V..) of targets that could be killed in 4 h by 1 X 105
effector cells was always lower for the patients than for the con-

trols (Table II). The difference between the groups was statistically
significant (patients: 3,020±398; controls: 13,300±4,606, P
< 0.05, paired t test). Vm,, values divided by the number of
active NK cells present in 1 X 105 effectors yielded the MRC
(Table II), which did not differ significantly between the groups
(patients: 3.1±0.8; controls: 4.4±1.1). An alternative method
for estimating recycling (Table III) yielded similar results for the
ARI (patients: 3.8±0.5; controls: 3.7±0.7).

Cell mixing experiments. To test the possibility that inhibiting
or competitively binding cells interfered with killing by patients'
cells, we performed CRAin which the effector cell population
consisted of 50%patient cells and 50%control cells. The observed
LU were then compared with the mean of the LU for the patient
and the control. The results of such mixing experiments (Table
IV) did not suggest any interference with killing by patient non-
adherent cells or by patient PBMC(which contain adherent cells).
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Figure 2. Cytotoxicity in agarose assays. Equal numbers of NAand K-
562 target cells were allowed to form conjugates, immobilized in aga-
rose, and then examined for lysis of bound targets by trypan blue up-
take at various time points. The percent lytic conjugates is expressed
as mean±SEMfor each group. The differences between patients and
controls were significant at each time point (t = 0.1 h, P < 0.05; t
=0.5h,P<0.01;t= 2h,P<0.025;t=4h,P<0.005;t= 18h,P
< 0.02).
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Figure 3. Tumor killing curves from a patient and control. The CRA
data for lymphocytes of patient number 4 and his matched control are
here expressed as the number of killed targets versus the number of
initial targets (see Methods). As the number of initial targets becomes
very large, the number of killed targets approaches a maximum.
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Figure 4. Killing curves expressed as double reciprocal plots. The kill-
ing data from a patient and his control form two approximately paral-
lel lines. The reciprocals of the y-intercepts of these lines represent the
maximum number of killed targets approached in Fig. 3.

Discussion

A broad array of immune dysfunction and abnormalities has
been described in AIDS (17). In particular, NKactivity has been
uniformly depressed in patients with AIDS and in many asymp-
tomatic homosexuals at risk for AIDS (18-20). Similarly, studies
of apparently healthy hemophiliacs treated with Factor VIII
concentrates have often (5, 6) shown depressed NK activity.
This group is particularly well suited for study because such
individuals generally lack the comorbidity of the sexually trans-
mitted diseases present in homosexuals or the pharmacologic
influences present among intravenous drug abusers.

In the current study, our selected patients demonstrated less
NKactivity than age-matched controls in 4-h CRAdespite ap-
parently normal binding of lymphocytes to tumor cells. After
18 h in culture, cells from patients killed as well as cells from

controls had killed in 4 h. This suggested that in 18 h either
more bound cells killed their targets or that some active cells
recycled and killed several targets. When immobilized in agarose
to prevent recycling, cells from patients showed significantly less
cytotoxicity at all time points (Fig. 2). In particular, bound cells
did not show increased killing between 4 and 18 h. Two methods
to estimate recycling showed that cells from patients recycled as
well as cellslfrom controls, -3-4 times in 4 h. These experiments
strongly suggest the presence of a defect in postbinding lysis that
is evident in the first few hours of assay.

Although lymphocytes from patients and controls formed
conjugates with tumor targets with equal frequency, it was not
clear that NKcell binding to targets was normal. Conceivably,
a competing cell displaced and prevented some NKcells from
binding to targets, resulting in the same observed total binding
by the lymphocyte population (about 11% in these studies) but
less lysis. Our attempts to directly identify lymphocytes forming
conjugates by purification of conjugates, Giemsa staining of cy-
tospin preparations, or immunofluorescent staining of conjugates
were not reproducible or always internally consistent. Nonethe-
less, several lines of evidence make competition/suppression an
unlikely explanation for the diminished NK activity in these
patients. First, since only a small minority of K-562 targets was
bound in each cycle of conjugate formation, displacement alone
should not have appreciably affected killing. An effective sup-
pressor mechanism would require that the displaced NK cells
not bind to the remaining comparably susceptible target cells,
i.e., that the NKcells had somehow been altered by virtue of
competing for the targets. The demonstration that active NK
cells of these patients recycled normally (Tables II and III) makes
this hypothesis unlikely. Second, mixing experiments failed to
demonstrate evidence of suppressor cells (Table IV). Third,
analysis of the enzyme-substrate model for the CRArevealed
that curves of the patients and controls on the double reciprocal

Table II. Derivation of Maximal Recycling Capacity

Experiment no. Subject Slope r V. MRC

1 Patient 1 1.39 0.9979 2,930 1.53
Control 1 1.32 0.9999 31,100 8.89

2 Patient 2 1.05 0.9601 1,620 2.38
Control 2 1.13 0.9956 9,710 3.71

3 Patient 3 1.45 0.9824 3,040 2.00
Control 3 1.43 0.9986 5,590 2.88

4 Patient 4 1.41 0.9984 3,950 3.59
Control 4 1.28 0.9977 7,810 3.28

5 Patient 5 0.91 0.9808 3,570 5.85
Control 5 1.17 0.9998 12,300 3.35

Patients 1.24±0.11 3,020±398 3.1±0.8
Controls 1.27±0.05 13,300±4,606 4.4±1.1
P value NS* P < 0.05 NS*

WhenCRAdata are displayed on double reciprocal plots, straight lines are formed (e.g., Fig. 4). Slopes and correlation coefficients (r) obtained by
linear regression are shown here. The reciprocal of the y-intercept is the theoretical maximum number of targets (V,,,,) that could be killed by
I X I0O effectors as the initial number of targets becomes infinite. Division of V. by the percent active NKcells (Table I) X I0O yields the MRC.
All data are shown as mean±SEM. Note that although Vm.. and percent active NKcells (Table I) differ between groups, the quotient, MRC, does
not. *NS, not significant.
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Table III. Derivation of ARI

Percent Percent lytic Percent lysis Percent
targets conjugates at 4 h solid lysis at 4 h

Experiment no. Subject bound at 4 hr phase fluid phase ARI

4 Patient 4 22.7±2.0 20 4.54 14.8 3.26
Control 4 23.5±3.5 25 5.88 25.9 4.40

5 Patient 5 24.1±2.1 14 3.37 14.3 4.24
Control 5 23.0±2.5 49 11.27 34.7 3.08

Patients 23.4±0.7 17.0±3.0 3.96±0.59 14.6±0.3 3.75±0.49
Controls 23.3±0.3 37.0±12.0 8.58±2.70 30.3±4.4 3.74±0.66

NA (effectors) and K-562 tumor cells (targets) were mixed at a 5:1 ratio, and the percent of T cells which bound to E cells was counted (results
expressed as mean±SDof triplicate samples). Lytic conjugates were determined as in Table I. The product of these two columns is the percent of
targets which had been bound and lysed after 4 h of immobilization in agarose (the "solid" phase). The percent lysis in the fluid-phase CRAat an
E:T ratio of 5:1 is also shown. Division of percent lysis in the fluid phase by that in the solid phase yields the ARI. Group data are shown as
mean±SEM. Differences between patients and controls are not significant for any column, but it is clear that binding and recycling (ARI) do not
differ between groups.

plots (Table II) were parallel straight lines (slopes of patients:
1.24±0.1 1; slopes of controls: 1.27±0.05). Using the analogy of
enzyme kinetics, this suggested that there was "uncompetitive
inhibition" (16), i.e., that formation of the bound intermediate
(in this case, effector-target conjugates) was normal, but that
formation of product (lysed targets) was diminished. Kinetics
analysis therefore also indicated the presence of a postbinding
defect.

This situation is similar to the NK defect in patients with
the Chediak-Higashi syndrome where normal binding, defective
postbinding lysis, and normal recycling have been described (14,
21). A heritable defect in NKactivity is not part of the hemophilia
diathesis, however, because our cryoprecipitate-treated patients,
all of whomwere HTLV-III seronegative (4), had normal NK
activity (5).

One explanation for impaired NKactivity that is consistent
with epidemiologic findings in other AIDS risk groups is exposure
to the AIDS virus. Although T helper lymphocytes are the pri-
mary target for HTLV-III, other cells can be infected (22), and
it is conceivable that some NK cells are infected. Our study
suggests, however, that hemophilia patients have fewer than half
the expected number of active NK cells. Thus, if retroviral in-
fection explained the increased number of inactive NKcells, a
large percentage of NKcells would have to be infected. This is

Table IV. Mixing of Effector Cells

Lytic units (LU30/10')

Experiment Effector cell type Control Patient 50:50 mixture Expected

A NA 473 19 223 246
B PBMC 288 102 201 195
C NA 85 26 51 56

LU (1 LU = the number of effector cells required to attain 30% lysis
of 5,000 K-562 targets) per 107 effector cells were derived by linear
regression analysis of CRAdata (see Methods). Effector cells were ei-
ther NAor PBMC. The expected number of LU for a 50:50 mixture
of patient and control cells was the arithmetic mean of the patient and
control LU values. There was no evidence of suppression within the
mixed populations.

not consistent with our present knowledge of T helper cell in-
fection, where only a small minority of cells can be shown to be
infected using in situ DNAhybridization (23). Another possibility
is that a soluble inhibitor, or chronic lack of a soluble stimulator,
is responsible for diminished NK activity. In this regard, NK
activity of patients with AIDS or individuals at risk for AIDS
(19, 20, 24), including hemophiliacs (9), has been responsive to
lymphokines.

It is also possible that therapy with Factor VIII concentrates
results in diminished NK activity through mechanisms other
than HTLV-III infection. Impaired NK activity has been ob-
served among individuals who had received multiple transfusions
(25-27), some of whomwere known to lack serum antibody to
HTLV-III (27). In our experience, however, HTLV-III seroneg-
ative cryoprecipitate-treated patients, who have been exposed
annually to plasma products obtained from hundreds of donors,
had normal NKactivity (5). Wehave also studied a small number
of Factor VIII concentrate-treated patients who were HTLV-III
seronegative. Although NK activity as assessed by chromium
release was normal for the group, two of these five individuals
had impaired NK activity (4). It is conceivable, however, that
these seronegative individuals may represent instances of false
negative serologies (28). Although we suspect that the abnor-
malities observed in seropositive hemophiliacs are related to
HTLV-III infection, we cannot at present exclude a confounding
or additive effect of Factor VIII therapy.

Our studies would indicate that some NK cells of HTLV-
III seropositive hemophiliacs appear to kill and recycle normally
and suggest a functional heterogeneity among the NKcell pop-
ulation. Heterogeneity within NKcells from normal individuals
with respect to both cytolytic activity and surface phenotype has
been described (29). Whether the phenotypic distribution within
hemophilic NKcell populations differs from normals will await
further study.

Wehave studied a group of asymptomatic hemophiliacs who
have been treated with Factor VIII concentrates and are sero-
positive for antibody to HTLV-III. The impaired natural killer
activity in these patients appears to be due to a defect in the
postbinding lytic mechanism, with preservation of binding ca-
pability and recycling capacity. The mechanism and etiology of
this localized defect are currently under investigation.
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