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Cellular oxidation and AIDS
THE CELLULAR OXIDATIVE THEORY OF AIDS
Although the HIV theory of AIDS is almost universally accepted it is neither the first nor the
only theory to account for the clinical syndrome.1-4 However with few exceptions, after the
acceptance of HIV as the causative agent, the alternative theories were discarded by most
scientists and physicians, including by some of those who proposed them. When
approaching a problem scientists, being human, bring along their biases. A decade before
the AIDS era both Robert Gallo and Luc Montagnier made many but ultimately unsuccessful
attempts to prove a viral aetiology of cancer. And since one of the two defining clinical
manifestations of AIDS was the malignancy Kaposis’ sarcoma (KS), it was not in the least
surprising that as the AIDS era dawned these two scientists (among others) turned from
studying cancer and retroviruses to studying AIDS and retroviruses. At the same time our
group was also attempting to solve the problem of cancer although from a different
perspective.5-10 During this process we became aware of the oxidative properties of the
agents to which individuals in the AIDS risk groups were being exposed and it was this that
led us to propose the non-infectious, redox theory of AIDS as early as 1983.
The theory postulates that the level of cellular redox and its oscillations, that is, the cyclic
variation between oxidation and reduction, plays a key role in both normal and abnormal
cellular structure and function. The cell is regarded as being similar to a three-dimensional
Belousov–Zhabotinsky reaction with superimposed oscillations in which a charge transfer in
a myosin/actin redox couple plays the pivotal role.5-9, 11-13 Diseases such as cancer,
cardiovascular disorders, clotting abnormalities and ageing are the result of perturbations of
cellular redox level and its oscillations. In regard to AIDS, individuals in the risk groups are
exposed to many agents (semen, nitrites, recreational drugs, Factor VIII concentrates,
infectious agents and the drugs used to treat them) which share the common property of
oxidising the sulphydryl groups of the acid-soluble proteins in particular myosin.
The redox theory postulates that these non-infectious agents, acting alone or in
combinations, are sufficient to induce the biological and pathological effects that characterise
AIDS. That is, both the immune deficiency and the clinical AID syndrome, as well as the
phenomena claimed to constitute proof of HIV “isolation” and hence “infection” with HIV.
More importantly, the theory predicted that administration of reducing agents, in particular
substances containing sulphydryl groups which were readily available and relatively cheap,
would prove beneficial in both the prevention and treatment of AIDS patients.14-20
Unfortunately the theory was rejected by Nature. The July 10th 1986 resubmission letter to
Nature ends with the following: “If my [EPE] paper does nothing other than draw attention to
the oxidative nature of the risk factors and its biological importance, then it offers what is so
far the only hope of treatment which will arrest and reverse the otherwise invariable fatal
course of the illness. In my opinion this alone would more than justify its publication”.
Further discussion HERE 15
The AIDS risk groups are comprised of homosexual men and heterosexual women who
practise passive anal intercourse, recreational drug users, haemophiliacs and Africans. The
oxidising agents to which these groups are exposed are semen (one of the most potent
biological oxidants, a property which is essential for fertilisation of the ovum), intravenous
and non-intravenous drugs and factor VIII concentrates. In regard to sub-Saharan Africans,
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immune deficiency and AIDS diseases such as KS and tuberculosis are long endemic in
Africa and have been knowingly associated with poverty and malnutrition, poor sanitation, all
of which may result in biological oxidation; as well as other factors including lack of access to
health care.21-23 Endemic cellular immunodeficiencies and diseases predate the AIDS era in
Africa.24-27
Most people know that a theory is only as good as its predictions. The HIV theory made
certain predictions but after more than 30 years there is still no scientific evidence to prove
even its main prediction, that is, the spread of AIDS to the general population. To the
contrary. It was predicted that HIV would spread from bisexual men to female prostitutes
and thence into the general population. Yet despite the prevalence of sexual intercourse
and problematic use of condoms, HIV remains in the original risk groups. In fact the HIV
theory cannot even account for one of the original AIDS defining diseases KS, the principle
reason the retrovirus theory was pursued in the first place. Since the early 1990s all HIV
experts have accepted, as we argued,19, 28 that KS is not caused directly (nor indirectly via
immune deficiency) by HIV. Yet KS remains an AIDS defining disease.19, 28, 29 At the
beginning of the AIDS era Montagnier accepted the only way to prove HIV is the cause of
AIDS is to have an animal model.30 Although no effort has been spared, no model of a
retrovirus causing AIDS has been forthcoming. Indeed the only animal model that bears any
resemblance to human AIDS fully supports a non-infectious modus operandi”.30, 31 Instead,
the HIV experts delegate simian immunodeficiency virus and simian AIDS, SIV/SAIDS, as
the preferred model for AIDS. However, monkeys with monkey retrovirus infections cannot
prove the causative role of a human retrovirus infecting humans. Contrary to the failed
predictions of the HIV theory, to date the non-infectious, cellular oxidation theory has fulfilled
all its predictions.15
A year after the publication of our theory German researchers proved one of its main
predictions, that is, the tissues of AIDS patients and those at risk will be oxidised. In fact we
were very surprised that these researchers measured the acid-soluble SH because at the
time and even today this method is not used to prove “oxidative stress”. As we predicted
they found “Blood plasma samples from HIV-1 infected persons contain…relatively low
concentrations of acid-soluble thiol (i.e. decreased cysteine concentrations). The intracellular
glutathione concentrations in peripheral blood-mononuclear cells (PBMC) and monocytes
from HIV antibody-positive persons are also significantly decreased”.32
In 1991 one of the authors of this paper, the late Wulf Dröge, a well known immunologist
from the Institute for Immunodeficiency and Genetics at Heidelberg wrote “…we agree with
Papadopulos-Eleopulos and colleagues on the basic interpretation that a distorted balance
of oxidation and antioxidants may play a key part in the immunopathology of HIV/SIV
infection”.33 In the same year we sent a letter to Anthony Fauci, commenting on his
publication “Suppression of human immunodeficiency virus expression in chronically
infected monocytic cells by glutathione, glutathione ester, and N-acetylcysteine”.34 We
wrote:
“Although your findings were no surprise to us, we were suitably impressed by your well
executed experimental work. You and your colleagues are apparently unaware of work
published by us in which, in addition to predicting your experimental results, we advocate the
use of antioxidants in the prevention and treatment of AIDS and also, based on well known
facts, hypothesise:(a) the mechanism which produces a striking decrease in the level of a major cellular
antioxidant in AIDS patients and those at risk of developing it,
(b) the mechanism of retroviral induction.
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Please find enclosed our published work and a letter, which my colleagues, Dr.V .F. Turner,
Prof. J.M . Papadimitriou and I submitted for publication in Lancet, February 1990 which was
rejected. In it we give the causes and a mechanism for the decrease in cellular sulphydryl
groups, GSH and total glutathione in AIDS patients and those at risk of AIDS".
In response Fauci wrote: “I have read with interest your manuscript on the role of oxidation
in the pathogenesis of HIV infection. I certainly agree with your general hypothesis that
oxidation and anti-oxidation may be critical factors in the control of virus expression as well
as in determining certain systemic dysfunctions associated with HIV infection”.35
The first and only study which supports the prediction of our theory – that AIDS can be
prevented and treated by stopping exposure to the oxidising risk factors and by using
“currently available therapeutic [antioxidants in general and SH-containing, in particular]
substances” was conducted by Leonore and Leonard Herzenberg and their colleagues from
Stanford University. First they sought data to show a relationship between SH concentration
(reduced glutathione, GSH) and survival in AIDS patients. They showed “that GSH levels
are lower in subjects with CD4 T cell counts below 200/µl (CD4<200) than in subjects at
earlier stages of HIV disease: that among subjects with CD4<200, lower levels of GSB
[glutathione-S-bimane fluorescence = a measure of the intracellular GSH concentration]
predict decreased survival; and that the probability of surviving 2-3 years increases
dramatically as GSB levels approach normal range”.36
Second they conducted a randomised, double-blind placebo-controlled trial to determine if
the GSH can be replenished by oral administration of N-acetylcysteine (NAC) for 8 weeks.
They showed that NAC increased whole blood GSH levels and the effect was more effective
in the subjects who had the lowest levels at the start of the trial. After 8 weeks all patients
were offered open-label NAC for up to 8 months. Although the study was not specifically
designed to discover the effect of NAC on survival they reported “To our surprise, given the
relatively short time (8-32 weeks) that NAC was administered, we found that NAC ingestion
was associated with substantially longer survival…The association of prolonged survival in
the oral administration of NAC in this study is very dramatic…[our study] established GSH as
a key determinant of survival in HIV disease”.37
According to these researchers their study “established GSH deficiency as a key
determinant of survival in HIV disease”. They further commented “Therefore, our findings
basically argue for the initiation of a placebo-controlled trial designed specifically to
determine the therapeutic value of NAC in AIDS and/or that of other GSH-replenishing
drugs. Since NAC is nontoxic and could be used where medical services are limited, our
findings indicate that such a trial should be initiated as soon as possible. Other
pharmaceuticals that replenish GSH should also be tried for the same purpose. In any
event, the poor survival that we have demonstrated in GSH-depleted subjects with AIDS
underscores the importance of finding ways to replenish GSH in these individual and ways to
prevent GSH depletion in the disease…However, HIV-infected individuals would be better
served if we could identify the mechanisms that underlie the GSH depletion and intervene, if
possible, to prevent its occurrence. If ways could be found to do this on a long-term basis,
HIV disease progression might be controlled in a way that would prevent the worst aspects
of the disease…At a more immediate level certain rather simple precautions might help to
slow the progress of HIV disease. Since studies presented here associate GSH depletion
oxidative stress with poor survival in AIDS, we believe that HIV-infected individuals should
avoid excessive exposure to sun and UV irradiations and excessive use of drugs such as
acetaminophen (Tylenol) [paracetamol] that are known to deplete GSH. Physicians treating
HIV-infected individuals should similarly consider exercising caution in prescribing
formulations or recommending over-the-counter preparations containing such GSH-depleting
drugs. These conservative measures could eliminate some of the more accessible causes
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of GSH depletion and thus could potentially prevent decrease of GSH to the level that
predicts death within the following 2 years”.37
Although there are numerous publications on “oxidative stress” and HIV and AIDS, and
billions of dollars spent to deploy a large number and variety of drugs to treat HIV/AIDS
patients (over 30 are approved at present), no HIV expert has thought it worthwhile to initiate
a trial “as rapidly as possible” of the readily available, relatively non-toxic and inexpensive
substances such as NAC or other SH containing compounds which the Herzenbergs urged
in 1989 and we advocated at the beginning of the AIDS era.
At the time of writing a Medline search using the keywords [HIV and redox] resulted in 654
publications. Our hypothesis, Reappraisal of AIDS--is the oxidation induced by the risk
factors the primary cause? 25th March 1988 is listed 654, that is, the first such publication on
record at the National Library of Medicine. Although we were the first to propose a noninfectious redox theory of AIDS and identified the cause and “the mechanism that underlie[s]
the GSH depletion” and thus to point the way “to prevent its occurrence” and its treatment,
for reasons upon which we can only speculate, with one exception,38 no one refers to our
numerous publications on this subject. This applies even to Dröge and the Herzenbergs
although both were made aware of our work. It is also astonishing to read the scope of the
Herzenbergs’ preventative measures: avoid UV exposure and paracetamol, as if these
constituted the lion’s share of GSH depleting agents to which the AIDS risk groups are
exposed.
Addendum: The oxidative theory, the Perth Group and Luc Montagnier
In July 1991 a full-page advertisement appeared in Nature in which Pasteur Mérieux Sérums
& Vaccins offered a Post-Doctoral Fellowship “designed to encourage the research on
examining relationships between oxidative stress and HIV infection".39 We expected any
scientist interested in this subject, including Montagnier, to be aware of our contribution to
this topic.14 Nonetheless, following the advertisement we decided to make him personally
aware of our theory,40 sending copies of the 1988 paper and two others, one of which was a
recently completed draft on the pathogenesis of Kaposi’s sarcoma (later published in
Medical Hypotheses19) Montagnier acknowledged receipt of our material in a letter dated
25th October 199141 stating “I will certainly return to you after reading them” but failed to do
so.
After all this, in his book Virus42 Montagnier wrote: “Aside from a small number of pioneers –
Dröge in Germany and Leonard and Lena Herzenberg in the United States – very few
researchers have shown interest in this phenomenon [“oxidative stress”], despite its
fundamental role in the illness…The phenomenon is massive, and occurs at an early stage”.
As to its cause, “In addition to the virus, [HIV], all opportunistic agents can likewise
contribute to oxidative stress, and from the very onset of infection, so can mycoplasmas”.
Not only did Montagnier forget or ignore our group and our explicit evidence that cellular
oxidation plays a “fundamental role in illness”, but, like the Herzenbergs, he forgot or ignored
our list of oxidising agents to which the AIDS-risk patients are exposed. And that such
exposures occur long before the patients develop HIV and opportunistic infections.
Montagnier also seems unaware that it is oxidation which leads to the opportunistic
infections. After all, it is his compatriot Pasteur who taught us “Bernard was right; the
pathogen is nothing; the terrain is everything”.
Montagnier seems to have also forgotten that as far back as January 1986 he wrote
“replication and cytopathic effect of LAV [HIV] can only be observed in activated T4 cells.
Indeed, LAV infection of resting T4 cells does not lead to viral replication or to expression of
viral antigen on the cell surface [that is, infection], while stimulation by lectins [mitogens] or
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antigens of the same cells results in the production of viral particles, antigenic expression
and the cytopathic effect”.43 And that in our 1992 “Oxidative Stress, HIV and AIDS” paper18
which he must have also read, we presented evidence that cellular activation is an oxidative
process and that oxidation is a prerequisite to detect the phenomena claimed to prove HIV
infection. In other words, no activation, namely no oxidation = no infection.
We have also directly challenged Montagnier to defend “HIV” and the HIV theory and refute
our theory in two scientific publications in 200444 and 2006.45 Although this matter was now
in the public domain again Montagnier did not respond. Remarkably nowadays Montagnier
accepts that in Africa the cause of AIDS is oxidation and advocates treating AIDS patients
with antioxidants.46, 47 If Montagnier accepts oxidation as the cause of AIDS in Africa then
why not in the other risk groups where individuals are exposed to strong oxidants?14
Nonetheless, since he accepts that in Africans (a) AIDS is due to oxidation; (b) oxidation is
due to malnutrition (poverty48); it follows that the cause of AIDS in the vast majority of
people is not HIV. This being the case, why not in the remaining minority?
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