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Summary In 1983 Luc Montagnier and his colleagues claimed to have discovered a novel retrovirus presently known
as human immunodeficiency virus (HIV). By 1984 HIV was almost universally accepted to be the cause of AIDS. However,
20 years later, HIV cannot account for the phenomena for which the retroviral hypothesis was proposed, namely,
Kaposi’s sarcoma, decrease in T4 lymphocytes and thus the opportunistic infections in AIDS patients which were
assumed to be the direct results of this decrease. Agents other than HIV to which patients belonging to the AIDS risk
groups are exposed cause decrease in T4 cells. Neither have the main predictions of the HIV hypothesis been fulfilled.
HIV seropositivity in the developed countries still remains restricted to the original high risk groups, no HIV vaccine
exists, and no successful animal model has been developed. In this communication, we critically analyse the evidence
which in 1983 was claimed to prove the existence of HIV. The phenomena which Montagnier and his colleagues
considered proof for the existence of HIV are detection of reverse transcriptase activity; the presence of retrovirus-
like particles in the culture; immunological reactivity between proteins from the culture supernatant which, in sucrose
density gradients, banded at the density of 1.16 g/ml (“purified virus”) and antibodies in a patient’s (BRU) serum.
Reverse transcriptase activity can be found in viruses other than retroviruses and in all normal cells. Reverse
transcription can be brought about not only by the enzyme reverse transcriptase but also by normal, cellular DNA
polymerases. Retrovirus-like particles are ubiquitous in cultures not infected with retroviruses, especially in conditions
employed by Montagnier et al. From the reaction between proteins in the “purified virus” and antibodies in the patient
serum Montagnier concluded that the proteins were HIV proteins and the antibodies were HIV antibodies. Since all
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antibodies are polyspecific, from such a reaction it is not possible to define the origin of even one reactant let alone
both. Even if this were possible, since Montagnier’s “purified virus” did not contain particles with the “morphology
typical of retroviruses”, the proteins cannot be retroviral. We conclude that, these phenomena are non-specific to
retroviruses and thus cannot be considered proof for the existence of a unique retrovirus HIV.

�c 2004 Elsevier Ltd. All rights reserved.
At the beginning of the AIDS era a small number of
researchers hypothesised that the cause of the
syndrome may be a retrovirus. In a recent com-
mentary Luc Montagnier and Robert Gallo stated
that “a clear-cut isolate” was obtained by Luc
Montagnier and his colleagues in early 1983 [1]. By
1984, this “isolate” which later became known as
human immunodeficiency virus (HIV), was accepted
as the causative agent of AIDS. It is also accepted
that HIV is a retrovirus, that is, a virus which has an
enzyme, reverse transcriptase [RT].

The whole purpose of a hypothesis is to explain
observations and to make predictions. The obser-
vations the HIV hypothesis was proposed to explain
were threefold. The high frequency of a malig-
nancy, Kaposi’s sarcoma (KS), a few opportunistic
infections (OI) and a decrease in a specific cell
type, T4 lymphocytes, whose numbers are deter-
mined by the binding of antibodies. Because, no
other infectious agent causes such a diverse num-
ber of diseases, it was hypothesised that HIV causes
the syndrome indirectly. That is, HIV kills the T4
cells and the decrease in T4 cells (immune defi-
ciency) leads to the appearance of the diseases
which constitute the clinical syndrome. The de-
crease in T4 cells was considered the “hallmark” of
HIV infection and AIDS [2,3].

However, in regard to haemophilia patients, as
far back as 1985 some of the best known British
researchers including Robin Weiss concluded: “It is
commonly assumed that the reduction in T-helper-
cell numbers [T4 cells] is a result of the HTLV-III
virus [HIV] being tropic for T-helper-cells. Our
finding in this study that T-helper-cell numbers and
the helper/suppressor ratio did not change after
infection supports our previous conclusion that the
abnormal T-lymphocyte subsets are a result of the
intravenous infusion of factor VIII concentrates per
se, not HTLV-III infection” [4]. One year later re-
searchers from the CDC wrote: “Haemophiliacs
with immune abnormalities may not necessarily be
infected with HTLV-III/LAV, since factor concen-
trate itself may be immunosuppressive even when
produced from a population of donors not at risk
for AIDS” [5].

Gay men are exposed to many immunosuppres-
sive agents [6–8] including semen and drugs. Se-
men is immunosuppressive, induces programmed
cell death, is mitogenic and carcinogenic [9–15].

Studies conducted in drug users show that the
decrease in T4 cells precedes a positive antibody
test (“HIV infection”) and not vice versa, that is,
the effect precedes the cause. In one study in drug
users “The relative risk for seroconversion among
subjects with one or more CD4 count <500 cells/ll
compared with HIV-negative subjects with all
counts >500 cells/ll was 4.53” [16]. In another
study, “low number of T4 cells was the highest risk
factor for HIV infection” [17].

That the supposed effect, immunosuppression,
precedes the cause, that is, HIV infection, was
recognised by Montagnier as long ago as 1985: “This
syndrome [KS and OI] occurs in a minority of in-
fected persons, who generally have in common a
past of antigenic stimulation and of immune de-
pression before LAV [HIV] infection” [18]. Most
importantly, although no effort has been spared, to
date nobody has proved that HIV kills the T4 cells
either directly or indirectly or that it decreases
their numbers by any other means such as “down
regulation” of the CD4 receptor [19]. Since, ac-
cording to the HIV hypothesis of AIDS the OI are the
direct result of the T4 cell killing by HIV and, since
such proof does not exist, the HIV hypothesis can-
not account either for the decrease in T4 cells or
the OIs.

At present it is accepted that HIV plays no role,
either directly or indirectly, in the causation of KS
[20,21].

The HIV theory predicted that HIV was sexually
transmitted and therefore AIDS would spread
throughout the heterosexual population. This has
not occured. In fact data from the largest, longest,
best designed and executed studies available con-
ducted in the USA and Africa show that HIV is not
heterosexually transmitted [22–25].

The prediction by proponents of the HIV hy-
pothesis that a vaccine would be developed by
1986 also has not been fulfilled [26]. In 1984
Montagnier said that the only way to prove HIV is
the cause of AIDS is to have an animal model
[27]. Although no effort has been spared no
model of a retrovirus causing AIDS has been
forthcoming.
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Since after 20 years the HIV hypothesis cannot
explain the three phenomena for which it was put
forward and its main predictions have not been
fulfilled then it should be abandoned or at least
reappraised. In our view the reappraisal should
begin with HIV.

In a 1983 paper [28] published in Science Mon-
tagnier and his colleagues presented three lines of
evidence which, according to them, proved the
existence of a new human exogenous retrovirus
presently known as human immunodeficiency virus,
HIV. These were detection of: (i) reverse trans-
criptase activity; (ii) retrovirus-like particles; (iii)
immunological reactivity between proteins from
the culture supernatant which in sucrose density
gradients banded at the density of 1.16 g/ml
(“purified virus”) and antibodies in a patient’s
(BRU) serum.

The detection of RT activity (reverse transcrip-
tion of the synthetic template-primer An �dT15) in
the stimulated cell culture of BRU was considered
proof for virus isolation. Detection of the same
activity in a co-culture of the cells from BRU with
T-lymphocytes from a healthy donor was consid-
ered proof for virus transmission. However, 10
years earlier Francois Barr�e-Sinoussi and Jean
Claude Chermann [29], the principal and second
authors of the Science paper, were aware that RT
is not specific to retroviruses and can be found
even in normal cells. In the early 1970s Gallo and
his associates proved that cultures of leukaemic
cells transcribe the An � dT15 template-primer as
does material banding at 1.16 g/ml originating
from “PHA stimulated (but not unstimulated) nor-
mal human blood lymphocytes” [30]. In 1975 an
International Conference on eukaryotic DNA
polymerases defined DNA polymerase c as the
cellular enzyme which “copies An � dT15 with high
efficiency but does not copy DNA well” [31]. By
1984 Montagnier and his colleagues were aware
that in the late 1970s there was evidence that
“Among a number of template primers,
(rA)n � (dT)12–18 has been most frequently employed
since RT shows high activity with this template
primer. However, the problem is that the cellular
DNA polymerases (pol, b and c) also effectively
utilise the same template primer” [32,33]. In 1984
Montagnier and his associates themselves showed
that the DNA polymerases of normal “non infected
cells” transcribe An � dT15 [33]. Nowadays the non-
specificity of RT is known even to the general
public in the form of reports in share market
magazines concerning biotechnology stocks [34].
Since RT is not specific to retroviruses and since
An � dT15 can be transcribed by other cellular en-
zymes (b and c), transcription of the template-
primer An � dT15 cannot be considered proof for the
detection of a retrovirus. Neither can its tran-
scription in two consecutive cultures be considered
proof for transmission and isolation of a retrovirus
[35].

In the same experiment, stimulated umbilical
cord lymphocytes were cultured with supernatant
from the co-culture. Montagnier and his col-
leagues reported that electron microscopy of the
“umbilical cord lymphocytes showed characteris-
tic immature particles with dense crescent (C-
type) budding at the plasma membrane… This
virus is a typical type-C RNA tumor virus”. How-
ever, in 1984 they reported HIV to be a type-D
retrovirus [36] and later claimed that HIV is a
lentivirus. These taxonomical differences imply
that if HIV were a newly discovered mammal it
could be either human, a gorilla or an orang-utan.
Before the AIDS era it was known that retrovirus-
like particles are ubiquitous [37,38] including “in
the majority, if not all, human placentas” [39].
Since, as Gallo pointed out in 1976 they do not
replicate, the majority of retrovirus-like particles
are not retroviruses [40]. In 1976 George Todaro
wrote: “We emphasise that the failure to isolate
endogenous viruses from certain species may re-
flect the limitations of in vitro cocultivation
techniques” [41]. Retrovirus-like particles have
been seen in many non-infected cell lines used for
“HIV isolation” including cord blood lymphocytes
[42]. In the only electron microscopy study, either
in vivo or in vitro in which suitable controls were
used and in which extensive blind examination of
controls and test material was performed, virus
particles indistinguishable from “HIV” were found
in 18/20 (90%) of AIDS as well as in 13/15 (88%) of
non-AIDS related lymph node enlargements [43].

In the Science 1983 paper Montagnier and his
associates wrote: “That this new isolate was a
retrovirus was further indicated by its density in a
sucrose gradient, which was 1.16”. They claimed
that the 1.16 g/ml band represented “purified,
labelled virus”, but did not publish electron mi-
crographs to prove this or that the particles seen in
the culture banded at 1.16 g/ml and were present
even in an impure form. In a 1997 interview Mon-
tagnier gave to the French journalist Djamel Tahi
he said no electron micrographs of the 1.16 g/ml
band, the “purified” virus, were published because
even after “a Roman effort” they could not find
particles with “the morphology typical of retrovi-
ruses” [44].

Since: (a) the finding of retrovirus-like particles
especially in cultures and under the conditions used
by Montagnier and his associates is not unusual; (b)
the particles published in the 1983 paper: (i) did
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not have the morphological characteristics pres-
ently attributed to lentiviruses (HIV), that is,
“relatively homogenous diameter of about 110 nm,
the dense cone-shaped core and the “lateral bo-
dies”, and in fact they were classified as “typical
type-C” particles; (ii) did not have the principle
physical characteristic of retroviruses, that is, in
sucrose density gradients they did not band at the
density of 1.16 g/ml; (iii) were not proven infec-
tious. (The finding of RT activity even in unlimited
numbers of cultures cannot be considered proof for
infectivity); (c) Montagnier et al. had no controls
and the experiment was not blind; – it is difficult
to accept the claim that the particles seen in the
1983 study were a unique human lentivirus HIV [35]
or even retroviral.

“When purified, labelled virus” was incubated
with the patient’s serum Montagnier and his col-
leagues found three proteins in the 1.16 g/ml
band – p80, p45 (now called p41) and p25 (now
called p24) that reacted with antibodies present
in the serum. They concluded that p25 (p24) was
an HIV protein and the antibodies which reacted
with it, HIV antibodies. However, (i) if such a
conclusion can be drawn from this reaction then
p41 and p80 should also be HIV proteins (not
cellular proteins as they stated) and the anti-
bodies which reacted with them should also be
HIV antibodies; (ii) from an antibody-antigen re-
action it is not possible to determine the origin
even of one reactant, much less both. For ex-
ample, even if proof existed that p24 was an HIV
protein, because (a) AIDS patients and those at
risk have a plethora of antibodies; (b) all anti-
bodies including monoclonal antibodies cross-re-
act [45]; it is not possible to claim that the
patient’s antibodies which reacted with p24 were
HIV antibodies.

In the 1997 interview with Djamel Tahi Montag-
nier admitted the only way to prove a protein is
viral is to purify the virus: “. . . analysis of the
proteins of the virus demands mass production and
purification. It is necessary to do that”. To further
questioning he stated: “I repeat we did not purify”
which means that they could not have proven p24
to be an HIV protein. To the contrary, the fact that
in the “purified” virus they did not have particles
with “the morphology typical of retroviruses. They
were very different” – proves beyond reasonable
doubt that p24 is not an HIV protein.

Is it possible that in 1983, in a rush to find the
cause of AIDS, Montagnier and his colleagues mis-
judged their data and concluded it proved the ex-
istence of a new retrovirus (presently known as HIV
or, as Barre Sinoussi calls it, the “AIDS virus” [46])
while alternative explanations were discarded?
References

[1] Gallo RC, Montagnier L. The discovery of HIV as the cause of
AIDS. New Engl J Med 2003;349:2283–5.

[2] Shaw MS, Wong-Staal F, Gallo RC. Etiology of AIDS: virology,
molecular biology, and evolution of human immunodefi-
ciency viruses. In: DeVita VT, Hellman S, Rosenberg SA,
editors. AIDS etiology, diagnosis, treatment and preven-
tion. second ed. Philadelphia: J.B. Lippincott Company;
1988.

[3] Levacher M, Hulstaert F, Tallet S, Ullery S, Pocidalo JJ,
Bach BA. The significance of activation markers on CD8
lymphocytes in human immunodeficiency syndrome: stag-
ing and prognostic value. Clin Exp Immunol 1992;90:
376–82.

[4] Ludlam CA, Steel CM, Cheingsong-Popov R, et al. Human T-
lymphotropic virus type-III (HTLV-III) infection in seroneg-
ative haemophiliacs after transfusion of factor VIII. Lancet
1985;II:233–6.

[5] Jason JM, McDougal JS, Dixon G, et al. HTLV-III/LAV
antibody and immune status of household contacts and
sexual partners of persons with hemophilia. J Am Med Assoc
1986;255:212–5.

[6] Detels R, English PA, Giorgi JV, et al. Patterns of CD4 + cell
changes after HIV-1 infection indicate the existence of a
codeterminant of AIDS. J Acquir Immun Defic Syndr 1988;1:
390–5.

[7] Drew LW, Mills J, Levy J, et al. Cytomegalic infection and
abnormal T-lymphocyte subset ratios in homosexual men.
Ann Int Med 1985;103:61–3.

[8] Novick DM, Brown DJC, Lok ASF, Lloyd JC, Thomas HC.
Influence of sexual preference and chronic Hepatitis B Virus
infection on T lymphocyte subsets, natural killer activity,
and suppressor cell activity. J Hepatol 1986;3:363–70.

[9] Papadopulos-Eleopulos E. A mitotic theory. J Theor Biol
1982;96:741–58.

[10] Papadopulos-Eleopulos E. Reappraisal of AIDS: is the
oxidation caused by the risk factors the primary cause?
Med Hypotheses 1988;25:151–162. Available from: <//
www.theperthgroup.com" locator-type="url1">http://
www.theperthgroup.com>.

[11] Papadopulos-Eleopulos E. Looking back on the oxidative
stress theory of AIDS. Continuum 1998;5:30–5. Available
from: http://www.theperthgroup.com/CONTINUUM/look-
ingback.html.

[12] Papadopulos-Eleopulos E, Turner VF, Papadimitriou JM.
Oxidative stress, HIV and AIDS. Res Immunol 1992;143:
145–8.

[13] Okamoto M, Byrn R, Eyre RC, Mullen T, Church P, Kiessling
AA. Seminal plasma induces programmed cell death in
cultured peripheral blood mononuclear cells. AIDS Res Hum
Retroviruses 2002;18:797–803.

[14] Dostal J, Veselsky L, Drahorad J, Jonakova V. Immunosup-
pressive effect induced by intraperitoneal and rectal
administration of boar seminal immunosuppressive factor.
Biol Reprod 1995;52:1209–14.

[15] Prakash C, Coutinho A, Moller G. Inhibition of in vitro
immune responses by a fraction from seminal plasma.
Scand J Immunol 1976;5:77–85.

[16] Des Jarlais DC, Friedman SR, Marmor M, et al. CD4
lymphocytopenia among injecting drug users in New York
City. J Acquir Immun Defic Syndr 1993;6:820–2.

[17] Nicolosi A, Musico M, Saracco A, Molinari S, Ziliani N,
Lazzarin A. Incidence and risk factors of HIV infection: a
prospective study of seronegative drug users from Milan

http:
http://www.theperthgroup.com
http://www.theperthgroup.com
http://www.theperthgroup.com/CONTINUUM/lookingback.html
http://www.theperthgroup.com/CONTINUUM/lookingback.html


A critique of the Montagnier evidence for the HIV/AIDS hypothesis 55

ARTICLE IN PRESS
and Northern Italy, 1987–1989. Epidemiology 1990;1:
453–9.

[18] Montagnier L. Lymphadenopathy-associated virus: from
molecular biology to pathogenicity. Ann Int Med
1985;103:689–93.

[19] Papadopulos-Eleopopulos E, Turner VF, Papadimitriou JM,
Hedland-Thomas B, Causer D, Page B. A critical analysis of
the HIV-T4-cell-AIDS hypothesis. Genetica 1995;95:5–24.

[20] Beral V, Peterman TA, Berkelman RL, Jaffe HW. Kaposi’s
sarcoma among persons with AIDS: a sexually transmitted
infection. Lancet 1990;335:123–8.

[21] Papadopulos-Eleopulos E, Turner VF, Papadimitriou JM.
Kaposi’s sarcoma and HIV. Med Hypotheses 1992;39:22–9.

[22] Gray RH, Wawer MJ, Brookmeyer R, et al. Probability of
HIV-1 transmission per coital act in monogamous hetero-
sexual, HIV-1 discordant couples in Rakai, Uganda. Lancet
2001;357:1149–53.

[23] Kamali A, Quigley M, Nakiyingi J, et al. Syndromic
management of sexually-transmitted infections and behav-
iour change interventions on transmission of HIV-1 in rural
Uganda: a community randomised trial. Lancet 2003;
361:645–52.

[24] Padian NS, Shiboski SC, Glass SO, Vittinghoff E. Heterosex-
ual transmission of human immunodeficiency virus (HIV) in
northern California: results from a ten-year study. Am J
Epidemiol 1997;146:350–7.

[25] Papadopulos-Eleopulos E, Turner VF, Papadimitriou JM,
et al. Global voices on HIV/AIDS. Heterosexual transmission
of HIV in Africa is no higher than anywhere else. Brit Med J
2002;324:1035.

[26] Burton D, Desrosiers R, Doms R, et al. Public health:
enhanced: a sound rationale needed for phase III HIV-1
vaccine trials. Science 2004;303:316.

[27] Vilmer E, Rouzioux C, Vezinet Brun F, et al. Isolation of new
lymphotropic retrovirus from two siblings with Haemophilia
B, one with AIDS. Lancet 1984;I:753–7.

[28] Barr�e-Sinoussi F, Chermann JC, Rey F, et al. Isolation of a T-
lymphotropic retrovirus from a patient at risk for acquired
immune deficiency syndrome (AIDS). Science 1983;220:
868–71.

[29] Sinoussi F, Mendiola L, Chermann JC. Purification and
partial differentiation of the particles of murine sarcoma
virus (M. MSV) according to their sedimentation rates in
sucrose density gradients. Spectra 1973;4:237–43.

[30] Gallo RC, Sarin PS, Wu AM. On the nature of the nucleic
acids and RNA dependent DNA polymerase from RNA tumor
viruses and human cells. In: Silvestri LG, editor. Possible
episomes in eukaryotes. Amsterdam: North-Holland Pub-
lishing Company; 1973. p. 13–34.

[31] Weissbach A, Baltimore D, Bollum F. Nomenclature of
eukaryotic DNA polymerases. Science 1975;190:401–2.
[32] Ono K, Ohashi A, Yamamoto A, et al. Discrimination of
reverse transcriptase from cellular DNA polymerase by
kinetic analysis. Cell Mol Biol 1980;25:323–8.

[33] Rey MA, Spire B, Dormont D, Barre-Sinoussi F, Montagnier L,
Chermann JC. Characterization of the RNA dependent DNA
polymerase of a new human T-lymphotropic retrovirus
(lymphadenopathy associated virus). Biochem Biophys Res
Commun 1984;121:126–33.

[34] Pachacz M. No need to be phased. Shares 2001:28–32.
[35] Montagnier L. Historical accuracy of HIV isolation. Nat Med

2003;9:1235.
[36] Klatzmann D, Barr�e-Sinoussi F, Nugeyre MT. Selective

tropism of lymphadenopathy associated virus (LAV) for
helper-inducer T lymphocytes. Science 1984;225:59–63.

[37] Beard JW. Physical methods for the analysis of cells. Ann
NY Acad Sci 1957;69:530–44.

[38] Grafe A. A history of experimental virology. Heidelberg:
Springer; 1991.

[39] Panem S, Prochownik EV, Reale FR. Isolation of type C
virions from a normal human fibroblast strain. Science
1975;189:297–9.

[40] Gallo RC, Wong-Staal F, Reitz M, Gallagher RE, Miller N,
Gillespie DH. Some evidence for infectious type-C virus in
humans. In: Balimore D, Huang AS, Fox CF, editors.
Animal virology. New York: Academic Press; 1976. p.
385–405.

[41] Todaro GJ, Benveniste RE, Sherr CJ. Interspecies transfer
of RNA tumour virus genes: implications for the search for
human type C viruses. In: Baltimore D, Huang AS, Fox CS,
editors. Animal virology. New York: Academic Press; 1976.
p. 369–84.

[42] The presence of budding virus-like particles in human
lymphoid cells used for HIV cultivation. VIIth International
Conference on AIDS; 1991; Florence.

[43] O’Hara CJ, Groopman JE, Federman M. The ultrastructural
and immunohistochemical demonstration of viral particles
in lymph nodes from human immunodeficiency virus-related
and non-human immunodeficiency virus-related lymphade-
nopathy syndromes. Hum Pathol 1988;19:545–9.

[44] Tahi D. Did Luc Montagnier discover HIV? Text of video
interview with Professor Luc Montagnier at the Pasteur
Institute July 18th 1997. Continuum 1998;5:30–34. Avail-
able from: <http://www.theperthgroup.com/CONTINUUM/
djamelmontagnier.html>.

[45] Ternynck T, Avrameas S. Murine natural monoclonal anti-
bodies: a study of their polyspecificities and their affinities.
Immunol Rev 1986;94:99–112.

[46] Barre-Sinoussi F. Historical accuracy of HIV isolation-reply.
Nat Med 2003;9:1235–6.

http://www.theperthgroup.com/CONTINUUM/djamelmontagnier.html
http://www.theperthgroup.com/CONTINUUM/djamelmontagnier.html

	A critique of the Montagnier evidence for the HIV/AIDS hypothesis

