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Summary Antibodies reacting selectively with human 
T-cell leukaemia virus type I (HTLV-I) 

were detected in approximately 5% patients with extended 
lymphadenopathy syndrome (ELAS) and in less than 1% of 
unselected homosexual patients and drug abusers. None of 22 
patients with acquired immunodeficiency syndrome (AIDS) 
had HTLV-I antibodies and neither did 85 haemophiliacs 
and 940 blood donors. 3 out of 113 drug addicts had high 
titres of antibodies to human T-cell leukaemia virus type II 
(HTLV-lI). A T-cell line was derived from I of the 
seropositive ELAS patients. This line was found to be 
infected with, and releasing, HTLV-I. Infection by HTLV-I 
and HTLV-II retroviruses thus occurs more frequently in 
ELAS patients and drug addicts than in the UK population as 
a whole, but the low prevalence of these infections in ELAS 
and AIDS patients indicates that these two strains of 
lymphotropic retroviruses have no aetiological role in ELAS 
and AIDS. 

Introduction 

ALTHOUGH there is no certainty about the aetiology of 
the acquired immunodeficiency syndrome (AIDS), 
epidemiological evidence strongly indicates that it is caused 
by a transmissible agent. The transmission of disease by 
blood or its products, in particular factors VIII and IX, 
favours this agent being a virus, and so do the close 
similarities between groups at risk for AIDS and for hepatitis 
B. A link between human T-cell leukaemia virus type-I 
(HTLV-I) and AIDS has been suggested. In one study sera 
from a quarter of the patients with AIDS examined contained 
antibodies reacting to membrane antigens of HTLV-
transformed cells.' In addition virus2 and proviral DNA' 
have been demonstrated in lymphocytes from patients with 

AIDS. Recently, however, related but distinct retroviruses 
have emerged as probable causes ofAIDS."-s 

HTLV-I is a C-type retrovirus9 t0 associated with adult 
T-cell leukaemiallymphoma (ATLL) and numerous isolates 
have been made from tumour cells of ATLL patients. 
HTLV-II is a distinct but related virus isolated from a single 
patient with hairy T-cell leukaemia." HTLV-I can be 
transmitted to lymphoid and non-lymphoid cells by 
co-cultivation and cell-free filtrates.° '''-,' Serological surveys 
indicate that the prevalence of HTLV-I infection varies 
between different parts of the world. HTLV-I infection is 
endemic in places such as southwestern Japan," the 
Caribbean basin,15 and parts of Africa,16 and in some regions 
its prevalence in the population is as high as 20%. Recently 
the infection has been shown to be transmissible by blood 
transfusion.17 Since HTLV-I infection has been reported in 
American homosexual patients '

-y 
we have undertaken a 

serological survey in Britain of homosexual men and of 
subjects at risk of blood-borne infections to determine 
whether HTLV-I infection is incidental, perhaps associated 
in some patients with persisting lymphadenopathy, rather 
than a cause of AIDS. 

Subjects and Methods 

Subjects 

Sera were collected from 1962 onwards from 800 homosexual and 
from 26 promiscuous heterosexual men attending clinics for 
genitourinary medicine at the Middlesex, St Mary's, and St 
Stephen's Hospitals in London. Sera from 500 consecutive 
unselected donors and from 4-10 selected donors who had been born 
outside NW Europe were also examined. 85 serum samples were 
obtained from patients receiving factor VIII replacement therapy. 
Sera originally received for hepatitis B serology from 113 drug 
addicts were also tested. 

Patients were diagnosed as having AIDS if they satisfied the CDC 
criteria for life-threateningopportunistic infections and/or Kaposi s 
sarcoma. The criterion for the extended lymphadenopathy 
syndrome (ELAS) was lymphadenopathy in two sites other than the 
inguinal for more than 3 months. Patients in whom 
lymphaden4athv was found at a single visit and patients with other 
non-specific symptoms—eg, malaise, night-sweats, and weight 
loss—were considered separately (LA). Homosexual men attending 
the clinics for other reasons, mainly for investigation of their 
hepatitis B status, formed a non-matched control group. Apparently 
well regular sexual partners of AIDS patients were also considered 
separately (AIDS contacts). 

HTL V-I Antigens (HTL V-IAg) 

An established T-cell line producing HTLV-I (C9l/PL)'2 was 
maintained in suspension culture in RPMI 1640 (Flow Laboratories 
Ltd) supplemented with 10% heat-inactivated fetal calf serum 
(FCS). Cells were harvested, washed, and pelleted. The pellets were 
resuspended in distilled water to give a 10% suspension, frozen and 
thawed three times, pooled, and stored at -40°C. This preparation 
was used as the HTLV-I antigen (HTLV•IAg) for the competitive 
radioimmunoassay. 
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Competitive Radioirronunoassay (R!A) 

The competitive RIA was performed essentially in the same 
manner as previously described for the detection of antibody to 
varicella-zoster virus  but with HTLV-I-specific reagents. Briefly, 
100 µl of an optimum dilution of the globulin fraction prepared 
from an anti-HTLV-positive serum from a British ATLL patient 
were used to coat strips of flat-bottomed polystyrene wells 
('Removawell', Dynatech Ltd). IgG was purified by ion-exchan~e 
chromatography from a similar serum and labelled with 12 I 
(Amersham International). After the free binding sites on the solid 
phase had been washed and blocked with bovine serum albumin 
(BSA), 100µl of a dilution of HTLV-IAg were incubated overnight 
in the wells to immobilise HTLV-IAg via the intermediate antibody 
on plastic. The antigen-coated solid phase was then washed. 

25µl of anti-HTLV positive and negative sera (controls) and rest 
sera were added separately to single wells. 75 µl of a dilution of 
125 I-anti-HTLV IgG (containing approximately 60 nCi 175I) were 
added to each well and the mixture then incubated overnight at 
room temperature. The wells were then washed and the binding of 
1251-anti-HTLV measured. The test variables were arranged so that 
sera negative for anti-HTLV bound between 1% and 2% ofthe label 

• while sera containing high levels ofanti-HTLV consistently bound 
less than 0.1%. Sera or serum dilutions were considered to contain 
anti-HTLV if they reduced the specific label-binding by >50%. 

Lymphocyte Cultivation 

Fresh heparinised blood was collected from patients whose serum 
contained anti-HTLV. Lymphocytes were prepared by 'Ficoll-
Hypaque' separation and washed in RPMI 1640. Lymphocyte-
Cultures were set up at a viable cell concentration of 106 cells/m1 in 
RPM/ 1640 culture medium supplemented with 20070 FCS, 10% 
Tell growth factor (TCGF), and I µg/ml phytohaema glutinin 
(PHA, Wellcome Reagents Ltd). The cultures were fed with fresh 
medium (containing only FCS and TCGF) twice a week. Once a 
week the cells were harvested and examined for expression of 
HTLV antigens by indirect immunofluorescence (IF)and for ability 
to induce syncytium formation with human osteosarcoma (HOS) 
indicator cells known to be susceptible to HTLV-induced cell 
fusion.19

Indirect Lnmunofluorescence (IF) 

Approximately 2x 106 cultured lymphocytes were harvested and 
washed three times with cold RPMI 1640. The final cell pellet was 
resuspended in 50µl of RPMI 1640 medium containing 5µt of anti-
HTLV-1-positive serum from a British ATLL patient and 
incubated for 30 min at 4°C. After being washed the cell pellet was 
mixed with FITC-conjugated anti-human IgG (Miles-Yeda Ltd) for 
another 30 min at 4°C. The cells were washed again with cold 
RPM/ before examination for membrane fluorescence under 
incident L'V light. 

Synetium Induction and the Syncytium Inhibition Assay(SI.4) 

101 HOS cells were cocultivated with an equal number ofeither 
HTLV-l-producing C91IPL cells, HTLV-II-producing Ton I 
cells,') or patients' lymphocyte-culture in 28 mm2 flat-bottomed 
microtitre plates as described previously. l9 The cells were 
incubated at 37°C for 18 hand then stained with methylene blue 
and basic fuchsin. Cells with 5 or more nuclei were scored as 
syncytia. To perform the SIA, dilutions of heat inactivated sera 
were added at the same time as HOS and C91/PL cells were seeded. 
Sera inhibiting syncytium formation by more than 80% were 
considered to contain significant levels of anti-HTLV. All sera 
reactive by RIA were tested by SIA for anti-HTLV-1 and anti-
HTLV-11. 

Pseudotype Neutralisation Assay (PsN.-1) 

Assay for antibody neutralising pseudotype viruses were done 
with vesicular stomutitis virus (VS1,) as a vector of HTLV envelope 
antigens.'-) All sera reactive by RIA were tested by PsNA for 
neutralisation of VSV(HTLV-I) and VSV(HTLV-ll) pscudotypes. 

Results 

The proportion of subjects in different groups seropositive 
for HTLV-specific antibodies by RIA varied (table 1). 
Altogether 11 sera contained anti-HTLV antibodies-7 from 
homosexual patients and 4 from drug addicts. Anti-HTLV 
was not detected in sera from patients with AIDS, nor from 
the haemophiliacs or the blood donors. 

The 11 positive sera were further characterised by quan-
titative titration of antibodies reacting in RIA, SIA, and 
PsNA. The latter two assays measure antibodies to functional 
domains of HTLV envelope antigens and can distinguish 
between anti-HTLV-I and anti-HTLV-II antibody. ELAS, 
LA, and control homosexuals had serum antibodies 
predominantly against HTLV-I (table II). However, 3 ofthe 4 
drug addicts had serum antibodies predominantly against 
HTLV-II. Sera from the addicts gave low-level reactivity in 
RIA with HTLV-I antigens but in fact contained high titre 
antibody to HTLV-II. The fourth drug addict had an 
extremely high titre antibody to HTLV-1. 

Attempts were made to isolate HTLV from 2 seropositive 
ELAS patients and from 3 seronegative AIDS patients by 
culture . of peripheral blood lymphocytes. We could not 
attempt HTLV isolation from the drug addicts with HTLV-
II-specific antibodies because fresh blood was not available. 
HTLV was detected in culture from only I seropositive 
patient with generalised lymphadenopathy (ELAS 4) whose 
antibody titre was low. After 1 week in culture lymphocytes 
from this patient began to express HTLV antigens (0.01% 
cells by IF with ATLL sera). Within 6 weeks of culture the 
proportion ofcells expressing HTLV had increased to 100%, 
and a TCGF-dependent, HTLV-producing cell-line, 
displaying high syncytium induction activity, was 

TABLE t—HTI.Y ANTIHODIES IN PATIENTS ATTENDING 

GENI'rt).URINARY t1EDICINIi CI.li tCS. HA EtsOI'Il1I.lAt3. DRUG 

ADDICTS AND BLOOD DONORS 

Proportion with 
Scrum donors antibody to HTLV 

AIDS / 1)/22 
1:1.AS 4,80 
LA 1160 
AIDS ontacts 0127 
Control honwseswtls 2.1621 
Dru)r addicts 4/Ill 
I Iacmoph,tucs 0185 
Promiscuous male hetcrusesuals 0/26 
Unss'k, red blood donors 0/500 
Blood Junurs tern outside N\V Europe 0/440 

TABLE 11 —TITRE AND SI'ECIFICrrY OF /I rl.v.ANTIHUD/lis IN 

IIOSbl tiNt'AL ,'ATII5NrS AND DRUG .tDDICTS 

Scram donors 
RIA 

(HTLV-I) 

SIA PsNA 

HTLV.1 HTLV-11 HTLV-1 HTLV-11 

liI.AS I It'll till) 10 1250 <10 
Dl:\S 2 IUUU lot) 31)5) 12id 255) 
lid.:\51 1,1,10 I)1) lU 1250 I0 
IiI.AS I it' 10 <10 2550 <10 
I.A I it) IOU <It) i5) 10 
Control 

humuscxual I 10 IOU <Io 50 <ID 
Cuntrul 
hurloxsual1 u) 1t) <III 51) <11) 

Drue.,Jdtct 1 II) 11) Inat) it) 8250 
I)rug add,ct 2 1 It) It/i)1) 15) 62,1) 
Drue .JJmt 1 1 1l) 11)1151 it) h2it) 
Drug .,dd,ct 4 11)5)5) til0 R) 11 Zit) 2it) 

Au,h oJr idles _tern as rraptocal of wrun) dilutions. 
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TABLE Itl-CHARACTERISATION OF RETRO\•IRUS PRODUCED BY A 

T•CELL LINE FROM .\N ELAS PATIENT AS HTLV-I BY TYPE-SPECIFIC 

INHIBITION OF SYNCYTIUM INDUCTION 

Presence of syncytia 
at serum dilutions of: 

Human sera 1:10 1:50 

Control (pooled AB) +++ +++ 

Autologous (ELAS 4) - -
Anti-HTLV-I (ATLL) - -

Anti-HTLV-11 +++ +++ 

Ssncstium inhibition was conducted as described previously," with positive 

controls for HTLV-I and HTLV-1l (not shown). 
++..>50q'o nuclei in syneytia. 
-ono detectable svacvtia. 

established. The virus released by this cell-line specifically 

reacted with anti-HTLV-I in type-specific syncytium 
inhibition assays (table ItI) and thus belonged to the HTLV-I 
serotype. 

Discussion 

The isolation of HTLV-I from ELAS and AIDS patients23

raised the possibility of a causal relation between HTLV-I 
and AIDS. However, our data, that HTLV-I infection is rare 

in subjects at risk of AIDS, do not support this notion. 
Moreover, the new retroviruses described by Gallo'$ and 
Montagnier's groups+"7 seem to be much more likely 
aetiological agents of AIDS and ELAS than are HTLV-I and 
HTLV-II. The high proportion of individuals seropositive 

for anti-HTLV-I observed by Essex et all•2' may be the result 

of a weak cross-reaction between the membrane antigens of 

HTLV-I and the new retrovirus strains. 
The narrowness of the specificities of the three 

immunological assays we employed precludes the detection 

of more distantly related retroviruses, but it is advantageous 

for screening and titrating antibodies specific to HTLV-I and 

HTLV-II. Clearly these two serotypes are endemic at low 

prevalence in male homosexuals and drug addicts in the L'K. 
Previously only HTLV-I infection had been found in Britain 

and this was exclusively in the Black West Indian 
community 2,23 

The prevalence of HTLV-I and HTLV-II among AIDS 

risk groups may, like infection by hepatitis A and B viruses, 
reflect the lifestyle of this population. Among homosexuals, 

the prevalence is highest in patients presenting with the 
extended lymphadenopathy syndrome (ELAS), of whom 5% 
are infected. None of the AIDS patients had HTLV-I 
antibodies, but AIDS and Kaposi's sarcoma later developed 
in the single seropositivc LA patient. Whether HTLV-I 
infection contributes to the manifestation ofELAS and AIDS 

is not known since patients with these syndromes tend to be 
among the more promiscuous in a community and hence at 

risk ofacquiring any infection that is endemic. This question 

may be answered by longitudinal studies, which should 
reveal scroconversion rates. With the cause of AIDS and 

ELAS likely to be another retrovirus, about 5% of patients 
with these syndromes will be infected with two distinct yet 

related T-lymphotropic retroviruses, and the possibility of 
viral recombination merits investigation. 

It seems likely that HTLV-I is transmitted sexually among 
homosexual men. The prevalence of anti-HTLV in drug 

addicts suggests that HTLV is also spread parenterally; it has 

already been shown to be transmissible by whole blood trans-

fusions.'7 Yet it is remarkable that 3 of the 4 HTLV-reactive 

patients who were drug addicts had serum antibody reactive 

predominantly to HTLV-II. This virus has been reported 
from only one patient with a T-cell form of hairy-cell 

leukaemia'' living in Seattle, USA. A further isolate has 

recently been obtained from a New York AIDS patient, 

whom was also an addict on intravenous drugs (Popovic M 

and Gallo RC, personal communication). Further screening 

and serotypic analysis ofHTLV infection in drug addicts and 

other patients subject to blood-borne infections may help to 

elucidate whether infection with this virus is widespread. 

The difference in serotypes infecting ELAS patients and 

drug addicts parallels the subtype differences in hepatitis B 

infections in the two groups in London, where the HBsAg 

subtype ay is predominant in drug addicts and subtype ad in 

homosexuals, indicating little social contact in the UK 

between the groups. 
Whereas the AIDS retrovirus seems to be cytotoxic to 

OKT4 T-cells," HTLV-I and HTLV-II are associated 

with T-cell malignancies and are able to transform the same 

type of cells in vitro.10'11.24 It will be interesting to follow up 
ELAS patients infected with HTLV-I since they may be sus-
ceptible to T-cell lymphoma. Our study of HTLV infection 

in British subjects was largely completed before 
Montagnier's and Gallo's new retrovirus strains became 
available to us. Our current evidence shows that almost all 
British ELAS and AIDS patients have antibodies reacting 
with the new virus. The prevalence of antibodies specific to 

this virus in British patients with AIDS, ELAS, or at risk of 
acquiring these syndromes will be the subject of a separate 

report. 
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