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Reappraisal of Aids — Is the Oxidation Induced by
the Risk Factors the Primary Cause?

ELENI PAPADOPULOS-ELEOPULOS

Royal Perth Hospital, Medical Physics Dept., Perth Western Australia.

Abstract — The emergence of AIDS as a recognizable disease, its epidemiology, the

clinical and laboratory data and the way in which they have been interpreted to deduce
the currently acceptable hypothesis of its aetiology and mechanism of transmission are
critically examined. There is no compelling reason for preferring the viral hypothesis of
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AIDS to one based on the activity of oxidizing agents
e Y oxigizing agents.
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since unlike the viral hypothesis it leads to possible methods of prevention and treatment
using currently available therapeutic substances.
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was first recognised in 1981 and by ldtL 1983
more than 14 000 people had been diagnosed
with the disease in the United States alone. The
patients belong almost exclusively to a number
of high-risk Homosexual or

males constitute the largest group. followed by
intravenous drug abuscrs, Haitians and hemo-
philiacs. The main chinical signs of the discase
are lymphadenopathy, opportunistic infections
and  malignancies especially  lymphomas  and
Kaposi's Sarcoma (KS). The patients also have
a pronounced depression of cellular immunity.
There is an absolute iymphopenia and reversai
of the usual ratio of phenotypic T-helper (OKTY)
to T-suppressor (OKTy) cells whereby the latter
com¢ to dominate among circulating lympho-
cvtes. The circulating lymphocytcs have decrcased
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functional abnormalities.

To account for the immunological abnormali-
ties. especially the decrease in T4 cells believed
to be unique to this discase. Francoise Barre-
Tean-Claude
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Montagnier at the Pasteur Institute in Paris and
a group led bv Robert Gallo at the National
Cancer Institute in America proposed that AIDS
may be caused by infection of the T4 cells with
a virus from the family of human T-cell leukemia
(lymphotropic) retroviruses (HTLV). These
include two major subgroups of human retro-
viruses called human T-cell leukemia-lymphoma
retroviruses HTLV-T and HTLV-11. The supposcd
AIDS virus is called LAV (Lymphadenopathy
Associated Virus) by the Pasteur group and
HTLV-IIT (Human T-cell Leukemia (lympho-
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Because the viral envelope, which is required
for infectivity, is very fragile and tends to come
off when the virus buds from the infected T-cells,
a dircct infected T4-cell-to-non infected T4-cell
contact is assumed to be required for the spread
of the retrovirus'"”. The main immunological
reason for postulating that a retrovirus of the
HTLV family may be thc aetiological agent of
AIDS was the finding that these viruses are
immunosuppressive in mitogenically stimulated
cell cultures (see below). The epidemiology of
AIDS was also intrepreted as supporting the
viral hypothesis. There is abundant evidence that
immunological changes in the AIDS patients and
the development of KS and opportunistic infec-
tions are related to the number of homosexual
partners and frequent receptive anal intercourse.
According to the American Group. ~This finding
suggests that HTLV-III is sexually transmitted
and that the rectal mucosa may be unusually
vulnerable to passage of this lymphocytotoxic
agent™?. The Carribean area. cspecially Haiti
and  Africa, have been suggested as possible
sources of the AIDS virus. The main reason for
this suggestion is the supposed high incidence of
sera reactive tor HTLV in Africa and AIDS in
Haitians emigrating to the United States. There
are a number of findings which suggest causes
other than HTLV-II/LAV: (i) In discases which
are known to have causes other than HTLV

infections, the immunological abnormalities
are similar to those seen in AIDS. These
include Evan’s, Gardner’s and Behcet’s syn-
dromes, macroglobulinemia, tuberculosis.
malaria, diabetes, aplastic anaemia, and
thalassacmia?+5-0-7-320000 — Immunological

abnormalitics including inversion of the T4/T8
ratio can be induced by other viral and non-viral
agents such as Epstein-Barr virus, chemothera-
peutic agents, prednisonc and adrenalin?-'=13 1415,
(i1) Areas with high seropositivity for HTLV
infection appear to be free of AIDS. About 25%
of the population in Southern Japan appears to
have antibodies against the virus compared to
about 5% in Haiti and 1% in the United States,
yet so far only 14 AIDS cases have been
reported from Japan ‘"' (iii) The epidemiologi-
cal finding that AIDS development in homo-
sexual men 1s directly related to the number of
homosexual partners and frequency of receptive
anal intercourse can be equally well or even
better accounted for if sperm is considered an
ctiological factor. (iv) The high incidence of
immunological and clinical abnormalitics found
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in the AIDS risk-groups. is also found in at least
two other groups: aged individuals and patients
treated with immunosuppressive agents for organ
transplantation.

The possibility arises that the immunosuppress-
ive agents used in organ transplantation, some
parameter(s) associated with ageing and the risk
factors in AIDS share a common property by
which they induce similar cffects. Evidence will
be presented that: All the above agents are
oxidizing agents and by their oxidative nature
induce malignancics, immunosuppression and
increased susceptibility to infection. In AIDS
viral infection including HTLV-III/LAV if it
exists, is the result of the discase not its acti-
ology. although once present can further aggra-
vate the discase.

Alds-like Svimptoms in Other Subjects

The aged individual. like the homosexual male.
has a significantly higher probability than a
young heterosexual of developing opportunistic
infection. Even the scropositivity for HTLV-
INI/LAV in apparently healthy individuals
increase with age"'”’. It is widely known that with
age there is a marked decline in immune func-
tion and a marked increase in all cancers
including KS. The increase in oxidative stress
with age and its relationship to cancer develop-
ment is also well known!". Less well known s
the evidence that the decline in cellular immun-
ity is mainly due to lymphopenia and the alter-
ation in cell function as a result of oxidative
stress'”. In vivo  (animals) age-associated
cancers, decline in immune function and cven
dcath can be postponed by treating the animals
with antioxidants™"". Similarly in vitro, antioxi-
dents enhance the immune response of both
young and old cells, the effect being 10 times
greater in old cells"”"=.

A striking resemblance seems to exist between
organ transplant patients who are treated with
radiation, chemotherapy or a combination of the
two and the AIDS patients in terms of their
increased susceptibility to opportunistic infection
and the development of KS and immunosup-
pression®**?. The in vivo and in vitro eftects on
the immune system of these agents is similar to
that seen in AIDSYY. In the organ transplant
patient there is a lack of helper cells and an
inverted T4/T8 ratio which persists beyond one
year post-transplantation independently of graft-
versus-host  disease status. The lymphocyte 1s
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also abnormal for more than one year after
transplantation™ . All thc agents with which
organ transplant patients are treated arc cither
alkylating or oxidizing agents™*. Their cffects
can be prevented by the use of reducing agents.
Even KS has been observed to regress when
immunosuppression  therapy is reduced or
stopped .

Aids in Homosexuals

The diseases fitting the AIDS definition appeared
in homosexuals before 1981 when their symp-
toms started to be reported in the medical litera-
ture under the inclusive term of AIDS'"”. The
dramatic increase of their incidence after 1981 is
generally belicved to be due to infection of these
groups with HTLV-HI/LAV and to its trans-
mission by sexual contact. However, other factors
often associated with homosexual practice such
as anal deposition of sperm and nitrites could
produce the clinical and immunological abnor-
malitics seen in these patients.

According to Gallo ct al, “The epidemiology
of this syndrome — that is, the increasing incid-
ence and clustering of cases, particularly in New
York and California— suggest the involvement of a
transmissible agent™™. However around the time
of the first AIDS report two important changes
took place in homosexual’s lifestyle in these
arcas: increase in promiscuity and exposure to
drugs. especially nitrites™"-*". Although nitrites
came into use in the United States in the late
196()'s their use became widespread around 1975.
It is of great interest that the latency for appear-
ance of KS in patients treated with immunosup-
pressive agents for organ transplantation appears
to be the same as that between homosexual
exposure to nitrites and appearance of AIDS. Of
interest also is the fact that these drugs were first
manufactured in California and then transported
to New York, the two areas with the highest inci-
dence of AIDS"Y. These drugs are immunosup-
pressive, mitogenic and carcinogenic*'*?). Nit-
rites arc oxidizing agents and by this property
they play a significant role in many biological
functions™***) For example anaerobic bacter-
ia use nitrites in place of oxygen as the terminal
electron acceptor for growth and respira-
tion!30+47-3)

It has been shown in a number of studies and
should be emphasised that, unlike all sexually
transmitted diseases, where both partners arc
cqually susceptible to the disease. in homosexual
males immunosuppression appears in the anal
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sperm recipients but not in the exclusive sperm
donors®”. The risk factors in AIDS develop-
ment are the number of homosexual partners
and frequency of receptive anal intercourse'™.
Furthermore many of the AIDS cases diagnosed
in women may have resulted from the practice
of anal intercourse by heterosexual couples' ™41,
More importantly, carefully designed animal
experiments lcave no doubt. that sperm is a
strong immunosuppressive agent'™* 444 Qperm
is one of the best known mitotic agents and like
all other mitogens is an oxidizing agent, its elec-
trophilicity being a prerequisite for fertilisation'™.
During spermatogenesis two main processes take
place in the testes: morphogenesis ot the
maturing  gamcte  whose chromatin - becomes
progressively condensed and replacement of the
somatic histones with protamines by the oxi-
dation of the sulphydryl groups (SH) to disulphide
(SS). Although maturation starts in the testes.
spermatozoa released  from  the  seminiterous
epithelium are not fully mature from a functional
stand-point and must complete their maturation
by the oxidation of the SH groups to SS during
the passage through the epididvmis. The amount
of cysteine residues present as SH in the sper-
matozoa from the caput. corpus and cauda
epididymis and vas deferens being 50, 15,5, and
3% respectivelyH 7 COf pivotal significance
to the present discussion is the finding of Hurten-
back that mature sperm is much more ctfective
in producing immunosuppression than immature
sperm'*¥. Since the significant ditference between
sperm derived from the semineterous tubules
and mature cjaculated sperm is its degree of
oxidation. it is highly probable that this property
determines its immunosuppressive etfects. This
is reinforced by the finding that sperm from
older animals, whose tissues are known to be
more oxidized, i1s more effective in inducing
immunosuppression™?. For the same reason, the
homosexual male’s sperm may be cven more
immunosuppressive than that of healthy hetero-
sexuals. The fact that sperm doces not scem to
produce immunosuppression  during  vaginal
sexual intercourse can be accounted for by u
critical structural ditference between the epithe-
lium of the rectum and vagina™-™". The vagina
is lined by thick stratified squamous cpithelium
which makes ulceration and penctration of the
semen into the vascular lamina unlikely. In
contrast the semen in the rectum is separated
from blood vessels and lymphatics by o single
laver of cells which is casily penetrated and
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ulcerated during anal intercourse. In addition to
lymphoma and KS the homosexuals have two
other malignancies, cancer of the tongue and
rectum™!. The increased inciderice of these two

141 nf th
cancers like carcinoma of the cervix in wOmeii,

may be related to periods of high local concen-
tration of sperm.

Gonorrhea, syphilis, hepatitis B. herpes and
amebiasis are much more common among
homosexual males than among heterosexuals.
They also have a number of bowel infections
which cause persistent and recurrent diarrhea®™!.
Many of the agents used for the treatment of
these conditions are oxidizing agent, mitogenic
and immunosuppressive>**  Furthermore.
viruses, like all other cells, require SH for div-
ision and growth"*>, which they obtain from the
host, thus oxidizing its tissues. Because oxidation
of the host’s immune system leads to immuno-
suppression, the possibility that all viruses are
immunosuppressivu to a greater or lesser degree
is very likely. Two viruses. cytomegalovirus and
Lpstelﬁ Barr alluuugu dmong
homosexual men, seem to be universal in AIDS
patients as a result of reactivation of latent
viruses.**". Both viruses produce clinical and
immunological abnormalities similar to those

seen in AIDS patients. lymph

adenopathy and enhanced susceptibility to
other infections are common manifestations of
infection with these viruses "), These viruses
induce immunosuppression in vitro and in vivo,
m_c!ud;_n_o abnormalities in the T4/TX ratio both
in humans and animals'**5'59. Both viruses
have been isolated from many 51t‘ensl<'i.ncluding
KS, from aimost all AIDS patients*™"'. Uniike
the above viruses, HTLV-III/LAV has never
been isolated in fresh AIDS tissues. Nor is there
any evidence that it produces in humans the
clinical and immunological abnormalities at-
tributed to it. Yet HTLV-III/LAV and neither
the above viruses nor any other factor(s) is
considered as the ‘etiological factor of AIDS.
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activity in vitro, the repeated isolation from
patients with AIDS and people at risk, and
resuits of the seroepidemioiogical studies are all
consistent with HTLV-II1 being the aetiological
agent of AIDSVC®. It is proposed to examine
the epidemiological ano seroepidemiological
evidence as well as the isolation of the virus in
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Many researchers have predicted that AIDS,
like other sexually transmitted diseases. will
spread by any type of sexual intercourse and
more and more cases will appear among hetero-
thic hac
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According to Harold Jaffe, head of epidemio-
logical studies of AIDS at CDC, as quoted in a
Science editorial. the epidemiological pattern of
the disease has undergone ‘“‘remarkable little
changes™. Unlike other viral diseases,
AlDS cannot be spread even by prolonged close
exposure to AIDS patients. According to the
Acting Assistant Secretary for Health James O.
Mason, “This is a very difficult diseasc to
catch™¢7),

An antibody molecule like that of all other
proteins is determined by the linear ordering of
amino acids in the polypeptide chain and by its
three dimensional structure. The prevailing opinion
is that the linear chain is determined by gene
transcription. However evidence exists that both
DNA and gene structure and function are regu-
latcd by the state of condensation-decondensation
(contraction-relaxation) of the chromatin, which
in turn depends on the cellular redox and its
oscillation ™ The bonds which play an es-
sential role in the three-dimensional configura-
tion of the molecule the SS bonds
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According to Karush * . the disulfide links
of the antibody molecule play an essential role
in the acquisition of immunological specificity
and by virtue of ‘their covalent nature, provide
for the stabilization of the particular structure
underlying the specific activity of the molecule™™.
Furthermore the pattern of pairing of sulthydryl
groups to form disuifides is not an invariant
property of the linear chain but depends on
extrinsic factors including the redox"™*". In
other words protein synthesis and specificity in
gencrdl and antlbody synthesls and specmuty in
l.)dl llbuldl lb ICUU/\ UCIJLHUdllL ll llllS iS SO. lllLll
any agents who will induce the same redox
changes as a virus, could induce the synthesis of
viral antibodies and antigens in the absence of
the virus.

Viruses includine RNA tumor viruses share

................ & ANL

antigenic determinants with normal host ccll
components. a phenomenon known as molecular
mimicry®’’. The same phenomenon may exist in
the case of the HTLV-HI/LAV virus. The most
prominent and persistently detected antigen in
AIDS tests is a protein of a molecular weight of
41. ()()()(P41 which is approximately the molecular
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all cells including bacteria®®. A protein of the
same molecular weight, isolated from a number
of viruses, has been shown to be actin and to a
major constituent of many viruses including
RNA tumour viruses'®”. It is of interest to note
that the polymerised form of actin increases with
oxidation'™®>  Of interest is also the fact that
mitogenic stimulation of normal cells with ConA,
leads to the expression of oncoviral antigens
without virus particle synthesis‘®®.

The presence of “"natural’” antibodies in the
sera of physiologically healthy animals. directed
against a ‘varicty of antigens has been well
established and documented™®”.  Antibodies
against the oncoviral proteins are widespread in
non-infected human sera and vary with age®*%%.
Furthermore substances as diverse as normal
components of the serum, extracts of bacteria
and nonprotein molecules such as glycogen are
important factors in determining whether a given
human serum registers positive for oncovirus
infection. Snyder et al discussing their work on
human oncoviral antibodies concludes: “The
results are consistant with the idea that the anti-
bodics in question are elicited as a result of
exposurc to many natural substances possessing
widely cross-reacting antigens and are not a
result of widespread infection of man with repli-
cation-competent oncoviruses™.'*". Barbacid ct
al state: “This finding not only demonstrates that
the antibodies were directed against cellular
rather than the virus-coded antigenic determi-
nants but also exclude the possibility that this
immune response was clicited as a consequence
of oncovirus exposure™ .

There are two blood tests routinely used for
AIDS detection, ELISA and Western blot
neither of which detects the virus itself.
Although the latter test is more accurate, both
give persistent false positive results. “The false
positive problem has led to harrowing decisions
about what to tell patients whose samples appear
positive, although manufacturers stress that the
current tests are not intended for use in diag-
nosis™. It is significant that the false positive
results increase with age and ‘“‘stickyness” of
the serum. and the ‘“stickyness’ (viscosity)
is redox dependent and increases with
oxidation”"7*. The outcome of the tests seems
also to depend on who is performing them. Thus
one group found 7/10 sera positive for viral anti-
bodies, whilst another group testing the same
sera found none'’. Most importantly Biggar et
al found that the probability of having a positive
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ELISA for HTLV-1, HTLV-II and HTLV-
III/LAV increases with age, poverty, immune
complexes concentration and especially with
malaria and other parasitic diseases. They
conclude, “If the human retrovirus reactivity
observed in ELISA tests is frequently non-
specific among Africans the causes of the non-
specificity need to be clarified in order to
determine how they might effect the seroepi-
demiology of retroviruses in areas other than
Africa . . .""". The only sensible conclusion is
therefore that seropositivity does not mean virus
positivity. However Gallo and his collaborators
are of a different opinion and state . .. we
should proceed with blood-bank antibody tests

. ."6% They base their opinion on the fact that
HTLV- lll/LAV can be isolated from the periph-
cral blood of >80% of people with serum anti-
bodies to the virus. Although this is true. it is
important to note that all the isolations are done
in vitro (see below), after some unusual and
drastic manipulation of the lymphocytes obtained
from the paticnts.

The initial reaction to the retrovirus hypoth-
esis was one of scepticism. However after the
publications of the 1984 papers (Science 4 May)
the theory became almost universally accepted.
In these papers, in vitro experimental evidence
for the detection and isolation of HTLV-
HI/LAV is documented. But in a paper subse-
quently published in the same journal in the
same year (Science 7 December) the Americans,
by using the Southern blot hybridization tech-
nique which can detect as little as one copy of
viral DNA per cell, obtained negative results on
tresh peripheral lymphocytes. lymph nodes. KS,
bone marrow and spleen from AIDS patients
and AIDS related complex (ARC). They
conclude: “Thus the lymph node cnlargement
commonly found in ARC and AIDS patients
cannot be due directly to the proliferation of
HTLV-III infected cells as occurs with HTLV-I
in adult T-cell leukemia. Whether the lympho-
cyte proliferation in lymph nodes occurs in
response to infection with HTLV-I11 or another
agent, or both, is not known. Similarly. the
absence of detectable HTLV-II1 sequences in
Kaposi's sarcoma tissue of AIDS patients suggest
that this tumor is not directly induced by infec-
tion of each tumor cell with HTLV-I11. Further-
more the observation that HTLV-III sequences
arc found rarely. if at all. in peripheral blood
mononuclear cells, bone marrow and spleen
provides the first direct evidence that these
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tissues are not heavily or widely infected with
HTLV-UI in either AIDS of ARC™.

In an article published this year by the French
group it is stated: *‘It is unlikely however, that
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destruction of T4 ceils by the virus for at least
two reasons . . .7 Thus the originators of the
viral theory of AIDS agree that there is no direct
evidence to support their theory. What then
about the claims of repeated isolation of HTLV
from AIDS patients? All the experiments for
detection, characterization, continuous production
and isolation of HTLV-III/LAV are done on in
vitro cultures. Furthermore the cultures are not
solely with T-cells from AIDS patients, but
cocultures with highly selected neoplastlc T-cell
lines’™. It must be emphasised that unlike other
viruses HTLV-III/LAV has never been isolated
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as an independent stable particle. By isolation of

the virus, in fact, it is meant transient detection
in the cell culture of: viral antigens, viral anti-

bodies. the enzyme reverse transcriptase (RT)
and of virne like narticlag hitdding fram the
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cellular membrane into the extracellular space.
In the vast majority of cases isolation is synon-
ymous with RT detection. However apart from
RT these cultures have almost any other ecnzyme
implicated in DNA synthesis and "It has not
been excluded that viral reverse transcriptascs
are cellular enzymes . . . ."7® The viral specifi-
city of RT is believed to be given by the tempiate
primer it uses”’”. For HTLV-III/LAV isolation
the French and the Americans use either
(dT)u,]g.sA)" or (dT);s. (A), as template
primer'’>7" But, in earlier papers Gallo and his
collaboraiors present evidence thai “DNA poly-
merase y, a component of normal cells . . .."
prefers exactly the same template as the one
used for HTLV-III/LAYV isolation” It is also
significant that the kind of templatc a poly-
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merase and its activity depends on the
culture conditions and probably on the state of
cellular development i.e. the activity of the
enzyme depends on the normality of abnormality

of the cells&V,

In rare cases hv isolation i1s meant findin ng of
virus like partlcles either T-cells in vitr 0 or cells
other than T in fresh AIDS tissue'®'**) These

particies are not only hard to detect but at Icast
in some cases may be normal organelles not
HTLV-II/LAV viruses®™. Furthermore, particle
aggregation and budding have been proposed to
be determined by actin- myosm mtcractlon“‘“ ),
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action, particle aggregation and buddjng can be
all induced by oxidizing agents®™ 50 Most
importantly in vitro cultures with normal cells,
virus-free, can be induced to produu
particlcs which resemble RNA tumor viruses in
every physical and chemical respect™. Aaronson
et al. discussing their particular experiments can
find only two cxplanations for this apparently
universal phenomena: “The first was a chronic,
low-level virus infection in the original primary
embryo culture which could not be detected by
the methods available. Under this hypothesis the
virus could have persisted in a carrier state
because therc always were a few infected cells
in the population . The second explanation
was that virus began spontaneously in previously
virus-free cells during the course of e¢stablish-
ment of the cell lines. These findings provide
strong support for the second model ™7
Although the retroviruses can arise spon-
taneously in virus-free cell cultures. the rate of
appearance can be incrcased a million fold by
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tion of the culture with other viruses™. Weiss
ct al. in a paper entitled Induction of Avian
Tumor Viruses in Normal Cells by Physical and
Chemical Carcmogens conclude:” “The mech-
anism of induction is unknown. It is attractive to

imagine that the endongenous viral genome
exists as an integral part of the host cell chro-
mosome, but there is little evidence for this
assumption We call them RNA tumor
viruses in a taxonomic rather than an ctiological
sense One can plausibly argue that the
derepression of natural endogenous viruses is the
result. not the cause of necoplastic changes
. "9 At present the French believe that the
AIDS virus does not belong to the “Super-
family” of leukemia viruses but is in fact a
member of the lentivirus famll?/ of retroviruses

virus®“" £

hy viena
visiid ViTus As far

as exemplified by
present discussion is concernced. this makes no
difference. Induction of the visna virus as well
as other viruses also requires in vitro acti-
vation'*?). Of pivotal significance to the present
discussion is the fact that the isolation and cyto-
pathic effect of HTLV-III/LAV can be obtained
and observed only in cells activated with various
mitogenic agents such as ConA. PHA and
irradiation. ' Notwithstanding heroic measures
such as pooling of AIDS sera, manipulation of
culture conditions and selection of cell lines arc
necessary to isolate a virus'™. After all these
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proportion of these cells is infected by the virus

.. at the peak of virus replication only 5-10
per cent of the cells express viral antigen . . .
Furthermore only 10-20 per cent of clones
derived from the CEM T4 cell line are suscep-
tible to LAV infection even though they all
express the T4 molecule on their surface™.
Meanwhile, the non stimulated AIDS cocultures
behave like normal cell cultures in respect to
HTLV-III/LAV infection, that is. there is no

infection™. On the other hand HTLV-III/LAV
has been isolated from mitogenically stimulated
cocultures from cells lacking both HTLV-
HI/LAV DNA and RNA™. In a paper
published this year in which Gallo is a co-author,
it is stated. “In the present study T4 cells from
normal donors that were infected with HTLV-111
in vitro, after stimulation with PHA followed the
same pattern of secrction of 1L-2 (day 1),
production of HTLV-III and cell death™. that is
the same pattern as PHA stimulated cells from
AIDS donors'™. Whereas the same infected
cells = did not produce 1L-2 or cxpress
virus without immunological activation™ (PHA
stimulation). Since this is the case, even
assumning that HTLV-HII/LAV exists in vivo and
1s transmitted from a sick individual to a normal

wne the narmal nercon would ne hacame i1l
one, ine norma: person wouiG never vecome iu

unless he is exposed to high concentrations of
mitogenic agents. In other words HTLV-III/LAV
by itself cannot produce ill effects while the

mitogenic agents would produce the immunolog-
with

associated

abnormalities

ical and clinical
AIDS irrespective of HTLV-1II/LAV infection.
[t is important to note that in the above
mentioned paper evidence is present that PHA
produces immunological abnormalities in normal
non infected cell cultures, including T4 loss.
ConA is also immunosuppressive both in vivo
and in vitro'”.

Equally important is the fact that when normal
T and B lymphocytes are stimulated cither in
vivo or in vitro with ConA they display viral

antigens on their surfaces®®. The situation is as
follows: There are two agents A (HTLV-
TTT/T AY/Y ioncd D famas P PRI

lll/Lz[‘\V} alnu B \\P\/llll, lllLlllb\. Ul\}idl\,\, ta\,ll!l
VIID). however only B is pathogenic on its own.
Yet A is considercd as the primary causative
agent. This becomes cven less probable if one
realises that the methods for the detection of A
are non-specific. Because the AIDS patients are
also exposed to mitogenic agents, activation of
different viruses ean be cxpectcd Thus unlike

ey vy ovryow /e

the HTLV- lll/LAV infected T4 cells nvpotnesns
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these mitogenic agents could account for both
the viral activation and the AIDS related malig-
nancies. Furthermore the mitogenic agents,
being oxidizing agents. can also account for the
cellular immunosuppression observed in these
patients. The lymphocytes have a relatively high
negative charge™. Their functions, including
response to mitogens, rosette formation.
suppressor/helpcr activity and natural killer cell

thic noanurn rharoe (\ _
tnis ne gauve cnarge. VXl

datmn leads to suppression of the above activi-
ties Y7989 A5 has been pointed out earlier.
the absolute lymphopenia, preferential decrcase
in T4-cell numbers and the inversion of the
TA/TR ratio is not specific to AIDS but is wide-
spredd and exists in many diseases without retro-
virus infection. In AIDS these abnormalitics in
T-cell numbers could be real or apparent and
result from: (i) The extremely high sensitivity of
T cells to oxidative stress''”. (ii) T4 cells having
a lower ncgative charge than the T8 cells®”
could be the first to be destroyed by persistent
oxidative stress. (1) The T4 cells could be pref-
crentially sequestrated in diseased peripheral
tissues. (iv) The binding of antibodies to the cell
surtace depends on the environmental redox
state and the relative charge between the cell

antihady
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wctivity depend on
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SUrdce
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antigen and binding of antibodics decreasing
with cellular oxidation!'" 111" “Modification of
the environmental conditions leads to changes in
the T4/8 ratio in a given population of

I\Imnhn( \rfr‘\1 103, 1“““

AIDS in Non-Homosexuals
According to Gallo and his group . . . epidemio-
logical studies carried out chiefly by the
Centers for Disease Control in Atlanta, Georgia,
particularly those pertaining to transmission of
the disease by filtered factor VIII in blood trans-
fusion cases strongly implicated a viral agent”
as ctiological factor of AIDS®. It seems logical
and has been already stated by Gordon that,
“This finding 1s. however, also compatihlc with
the possibility that factor VIII induces immuno-
suppieSi\iuu without the intervention of an infec-
tious agent'"™. The cvidence available in the
literature supports this latter interpretation.
Seventy percent of hemophiliacs have been
reported as being seropositive for HTLV-1II
infection as compared to about 45% of a
randomly selected homosexual group from an
arca of high AIDS incidence®”. But only 0.06¢%
of hemophiliacs develop the discase!"" . Like in
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all other AIDS patients, the virus in these groups
has been isolated only in vitro/"""). Factor VIII
has been found to be immunosuppressive both
in vitro and in vivo, the T4/T§ ratio being
uivc:iSuy correlated with the qudi‘itit_y of factor
VIII concentrate administered. The in vivo
studies led the authors to conclude: . . . It is
difficult to explain all of the observed immuno-
logical differences between patients with severe
and with hemophilia B

hnmr\r\l’\ll!) A
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purcl(y by the transmission of an infectious agent
' Evidence exists that all clotting factors
are OXIdIng agents, the strongest being factor
VIII. Factor VIII is a high molecular weight
ol\/rnnrotem (‘nmnlm( whose subunits are linked

by a large number of SS bonds. The SS bonds
arc required for agglutination activity. Antioxi-

thoce
fnose

dants induce a dose related activity decrease of

all coa%ulation tactors including factor VIII and
[X1-10) There are reports which claim that the
virus and thus the discase is transmitted via
blood/blood products other than clotting factor
concentrates. The first and best known appear
to be that of a prematurely born infant who died
at 17 months from recurrent infection and the 18
cases Ported to the CDC, by August
198311112 The  authors of the first report,

alth A lading that the infa dovelaned
auuuugu \.uuuuulus that thc lllldllL U\,VLIUIJLU

AIDS as a result of HTLV-III/LAV infection
transmitted by multiple blood administration, do
not exclude the possibility that he was born with
a primary immunodeficiency disorder. More
importantly, all blood was irradiated with 30Gy
before administration. Radiation is known to
produce both immunosuppression and activation
of proviruses. The 18 cases reported to the CDC
and classified as transfusion associated AIDS via
HTLV-II/LAV were diagnosed during approxi-
mately a 12 month period when over 3 million
Americans received transfusions. Two of the
patients most probably had received radiation,
chemotherapy or both. These 18 patients were
older than other groups with AIDS (409 werce
over 60 years of age). Fifteen of thesc patients
(83%) received trdnsfusion in association with

Curoery mav ho nnnreqaveall13)
Uulébl_y lll(l_y e lllllllullUDU}}}}l\«DDlV\«
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and is known to be associated with infections
other than HTLV-III/LAV. the risk increasing
with age. More importantly Grady et al''* have
shown that an inverse relationship exists between
the percentage of T4 cells and the number of

units transfused The above authors conclude:
“Accordingly we suggest that studies which

MEDICAL HYPOTHESES

purport to show a relationship between the
transfusion of blood/blood products and AIDS
be viewed with caution™. What is now reported
as AIDS in a very small proportion of hemo-
puulaCS fc‘Célvli‘ig Coaguu’iti()i‘i Llit:idpy and i‘CCipi-
ents of transfused blood is only manifested as
opportunistic infection. Cases appearing before
1981 would not have been identified as AIDS.
Since tissues of AIDS patients in general are
likely to be
and blood factors from these patients can be
expected to contain more SS bonds and there-
fore be evenmore immunosuppressive. Heating
the agglutination factors to inactivate a supposed
AIDS virus will. in fact, break at least part of
the SS bonds and thus decrease both their
immunosuppressive activity and therapeutic
effectiveness.

Immunological and clinical abnormalitics
similar to those seen in AIDS have been
reported in drug abusers as far back as
1973115167 The immunological abnormaiities
include: absolute lymphopenia. decreased
concentration of Igm and IgG antibodies and
false-positive serological tests in as many as 40%
of drug users. The clinical abnormalities include:
Iymphadenopathy rdnging from benign hypcr—

nla arm or M
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abnormally hiochlyv ovidized clottine
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cies, fever, night sweats. chills, weight loss and
increased susceptibility to infection. Opiates. like
nitrites. are oxidizing agents. They produce their
effects by binding to the membrane SH. Their
effects prevented reversed by
reducing agents. The effectiveness of the
reducing agents is directly related to their nega-
tive redox potential, Eo*''™.

According to Gallo the HTLV-III/LAV and
thus AIDS originated in Africa™. He bases his
hypothesis on: (i) The isolation from the
lymphocvtes of the African Green Monkey of a
retrovirus closely related to HTLV-III/LAV!'™,
(i1) The reportcd high scropositivity for HTLV
infection in Africans™. (iii) The finding of
HTLV-III/LAV. antibodies in sera collected from
Africans beforc the recognition of AIDSU".

Thea YOO af ATNC i Ha thiab
\iv; 1 ¢ unusuvaio ol AuS in naitians vul Wiicin

the HTLV-III/LAV is supposed to have been
transmitted from Africa to America. The virus
was isolated in vitro cell cocultures and the
monkeys were healthy and free of AIDS.
Although some authors claim high seropositivity
for HTLV infection in Africans, others find only
negative results. Thus Weiss et al did not find

can bhe and
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antibodies to HTLV-I in 1225 sera from donors
of different African countries nor did Karpas et
al in sera from Isracli Falashas in which others
have reported a 37% positivity 7*'*"). The preva-

i dile o AT ot 4 tho LITT YV TITT/T AN/
lCllLC Ul dllllUUUle dgalllbl UiC riLv-uii/1.mAYy
virus has been reported to vary from 6-509% in
different African countries. Yet relatively few
AIDS cases have been reported from this conti-
nent''”. It is important to note that the test for
HTLV-III/LAV

Anhhndn:& |n
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specific and that the reported AIDS cases from
this continent seem to correspond geographically
to these regions wherc anal intercourse is a
common racticc among heterosexual
Coun!c5 mellv lmno_rta_m is the fact that
African sera tend to be * 'sticky’’, which means
that antibody tests can give relatively high levels
of false positives and some investigators contend
that this problem increases with age of the
serum'’!. As far as the Haitian connection is
concerned. “This speculation is based on no data

"G Furthermore recent evidence became
available which shows that “‘risk factors are
present among most patients with AIDS in
Haiti (!,

Africane are non
faivdiliy aic uauii

Conclusion

There are good reasons to doubt that HTLV-
III/LAV can be regarded as the exclusive single
variable in the pathogenesis of AIDS. There is
Either it

thercfore a spectrum of possibilities

plays no role at all, is of minor signi

it contributes significantly but not exclusively to
the discase. Be that as it may the onc major
significant variable is the concurrent exposure of
the patients to oxidizing agents including sperm,
nitrites. opiates and factor VIII. If this is true the
prevention, and possibly even cure, may be
achieved with the use of appropriate antioxidants.

I thank Dr. R. A. Fox, E. R. Scull and ali my
collcagues for support and stimulating discussions,
Dr. J. A. Armstrong, Prof. R. L. Dawkins for
valuable conversations, Mrs. C. Quinn and Y.
Town for preparing the manuscript and the staff

Af thoe DRayal Darth Haanital T ikhrary for thoir
U1 il nOydr riul mUspitdr Lidfaly 101 uiii

assistance over many years. | particularly thank
Prof. J. Papadimitriou, Dr. V. Turner and Mr.
B. Hedland-Thomas for invaluable help and
continuous support. This work would not have
come to fruition without the urging and encour-

agement of my husband, Kostas Eleopulos, to
whose memory it is dedicated.

159

References

1 Mary T 1 Human T-cell leuke

AIDS. Science 221 806. 1983.

. Goedert J J. et al. Determinants of retrovirus (HTLV-
1) anttbody and immunodeticiency
homosexual men. Lancet 2: 711, 1984,

3. Warren R P, Stembridge A M, Gardner £ J. Deficient
immune function of peripheral blood mononuclear cells
from patients with Gardner syndrome. Clin. Exp.
Immunol. 60: 525, 1985.

4. Valesini G. et al. Evaluation of T cell subsets in
Behcet's syndrome using anti-T cell monoclonal anti-
bodies. Clin. Exp. Immunol. 60: 55, 1985.

. Beck J S. et al. T4 lymphopenia in patients with active
pulmonary tuberculosis. Clin. Exp. Immunol. 60: 49,
1985.

6. Guglielmo P. et al. T-subset abnormalities in thalas-
saemia intermedia: possible evidence for a thymus func-
tional deficiency. Acta Haematol. (Basel) 72: 361, 1984,

7. Emmendlorffer C A, Pichler W J. Effect of chemo-
therapy on T-tymphocyte subsets in B-cell proliferative
disorders. Blut 50: 149, 1985.

8. Troye-Blomberg M. et al. Regulation of the immune
TCSponse in Plasmodium tﬂl\,ipdl um malaria. 1. Prolif-
erative response to antigen in vitro and subset compu-
sition of T cells from patients with acute infection or

Clin. Exp. SR 380,

b

conditions  in

immunodeficiency

N

from immune donors.
1984.

9. Rodier M. et al. Peripheral blood T-cell subsets studied
by monoclonal antibodies in type 1 (insulin-dependent)
diabetes: effect of blood glucose control. Diabetologia
27 supl: 136, 1984,

10, Shiratsuchi H, Tsuyuguchi 1. Analysis of T cell subsets
by monoclonal antibodies in patients with tuberculosts
after in vitro stimulation with purified protein derivative
of tuberculin. Clin. Exp. Immunol. 57: 271, 1984.

11. Zoumbos N C. et al. Analysis of lymphocyte subscts in
patients with aplastic anaemia. Br. J. Haematol. 58: 95,
1984.

12. Gerblich A, Urda G. Schuyler M. Atopic asthma: T-cell
response to corticosteroids. Chest 87: 44, 1985,

13. Crary B. et al. Epinephrine-induced changes in the
distribution of iymphocyte subscts in peripherai biood
of humans. J. Immunol. 131: 1178, 1983,

[4. Bast R C. Jr. et al. (‘ontrdstiné, effects of cyclophos-
plldlllluL anu pi’Cuun\nuuC on llIL pu\,u\nvpL of h nuiman
peripheral blood leukocytes. Clin. Immunol. Immuno-
pathol. 28: 101, 1983,

15, WPI(YIP K A. et al.
dunng chlldhood Epstein-Barr virus mtutlous mono-
nucleosis. J. Clin. Immunol. 3: 151, [983.

16. Swinbanks D. Japan screens donated blood.
319: 610, 1986.

17. Biggar R I. et al. Elisa HTLYV retrovirus antibody reac-
tivity associated with malaria and immune complexes in
healthy Africans. Lancet 2: 520, 1985,

18. Ames B N. Dictary carcinogens and anticarcinogens.
Science 221: 1256, 1983,

19. Hendricks L C. Heidrick M L. Greater susceptibility of
T-cells than B-cells to free radical damage with time.
Gerontologist 23: 248, 1983.

20. Heidrick M L. Hendrick L C. Cook D E. Effect of
dietary 2-mercaptoethanol on the life span. immunc
system. tumor incidence of lipid peroxidation damage

Immunol.

Chuy anges in T- l\/m

Nature



160

(3]
(3]

(89
]

rJ
n

30.

31

‘od
8]

9]
N

. Zander A R, et al.

. Gallo R C.

. Mirvish S S. et al.

Aits chl mutants. Proc. Natl.
. Singelmann E. et al. Erythrocyte membrane alterations

. Mavligit G M. et al.

A
-viciean

in spleen lymphocytes of aging BC3F, mice. Mech.

Ageing Dev. 27: 341, 19584,

. Makinodan T. Albright ] W. Restoration of impaired
Effect of

immune functions in aging animals. 1L
mercaptocthanol in enhancing the reduced primary
antibody responsiveness in vitro. Mech. Ageing Dev.
10: 325, 1979.

. Heidrick M L. Albright J W, Makinodan T. Resto-

U U PGV SV . SV Sy P T
ldll\’ll Ul llllIJdllCU Hnornunc lull\/llUllb lll dglllg dlllllldl\ Ly,

Action of 2-mercaptoethanol in enhancing age-reduced
immune responsiveness. Mech. Ageing Dev. 13: 367,
1980,

. Curran J W. et al. Epidemiologic aspects of the current

outbreak of Kaposi's sarcoma and opportunistic infec-
tions. N. Engl. J. Med. 306: 248, 1982,

24. Kempf R A, Mitchell M S. Effects of chemotherapeutic

agents on the immune response. II. Cancer invest.
3: 23, 1985,

Immune recovery following allo-
geneic bone marrow transplantation. Transplantation

40: 177, 1985.

26. Gilman A G. ct al. The pharmacological basis of ther-

apeutics. MacMillan, New York. 1985,

. Selik R M. Haverkos H W, Curran J W. Acquired

immune deficicncy  syndrome (AIDS) trends in the
United States. A.J. Med. 76: 493, 1984,

et al. Isolation of human T-cell leukemia
virus in acquired immune deficiency syndrome (AIDS).
Science 220: 865, 1983,

. Mavligit G M. Spermatozoa and immune dysregulation

1130

| PR T o B 1094
JAimid 2020 1104,

in homosexual men. 1984.
Levine A S. The epidemic of acquired immune dystunc-
tion in homosexual men and its sequelac- opportunistiL

infections, Kaposi’s sarcoma, and other

An update and interprctation. Cancer Treat.
66: 1391, 1982.

Goedert J J. et al. Amyl nitrite may alter T lympho-
cytes in homosexual men. Lancet 2: 412, 1982,
Ascorbate-nitrite reaction: Possible
means of blocking the formation of carcinogenic N-
nitroso compounds. Science 177: 65, 1972,

other malionanciey:
malignancies:

Rep.

. Campbell A M. Del Campillo-Campbell A, Villaret

D B. Molybdate reduction by Escherichia coli K-12 and
Acad. Sci. 82: 227, 1985,

as the basis of chlorate toxicity. Toxicology 30: 135,
1984.

. Basu T K. Weiser T, Dempster J F. An in vitro effect

of ascorbate on the spontaneous reduction of sodium
l]llrll(_ u)ncuumuun l[l d ILdLlI()ﬂ II]]‘([UI’L in‘[. j Vl[

Nutr. Res. 54: 233, 1984.

. Kucera I, Dadak V. The effect of uncoupler on the
distribution of the clectron How hetween the terminal
distribution of the clectron flow hetween the terminal

acceptors oxygen and nitrite in the cells of paracoccus
denitrificans.  Biochem. Biophys. Res. Commun.
117: 252, 1983.

. Satoh T. Hom § § M, Shanmugam K T. Production of

Nitrous oxide from nitrite in Klebsiella pneumoniac:
Mutants altered in nitrogen metabolism. J. Bacteriol.
155: 454, 1983,

. Barton L L. ct al. Energy coupling to nitrite respiration

in the sulfate-reducing bacterium Desulfovibrio gigas.
J. Bacteriol 153:°8067. 1983.

Chronic immune stimulation by
237, 1984,

[ P
reeming .

sperm alloantigens. Jama 251:

T [ & T ' % A - 1
J v, 1nomas KN, Acquired

46.

47.

48.

49,

50.

N
-2

. Harris C. et al.

. Richards J M, Bedford J M,

. James

N cqu
oAUl AV S G odn ACQU

. Morris S L, Walsh R C, Hansen J N.

. Horwitz S B. et al.

. Wong-Staal F, Gallo R C.

. Norman C. AIDS trends:

. Berzotsky 1 A.

. Veronese F M. et al.

. Fagracus A.

MEDICAL HYPOTHESES

immune deficiency syndrome. Br. Med. J. 286: 1651,
1983.

Immunodeficiency in {emale sexual
partners of men with the acquired immunodeficiency
syndrome. N. Engl. J. Med. 308: 1181, [983.

Witkin S S, Immune
response to allogencic insemination via the rectum in

the rabbit. Fed. Proc. 42: 1334, 19&3.
| I PR T T 1 Qlayeinee £ RA VT I T T
.o aurienoudcn U SHCAret 1y vl eI cel-inauccea

Etfeet of inoculation of
cell-mediated tmmune
1719, 19K2,

immune suppression in mice.
syngeneic spermatozoa  on
resnonces I Byn Med 185
responses. J. Exp. Med. 155:
K. Hargrcave T B. Immunosuppression by
seminal plasma and its possible clinical significance.

Immunol. Today 5: 357, 1984.
. Papadopulos-Elcopulos E. A mitotic theory. Theor.
Biol. 96: 741, 1982.

Bedford J M. Calvin H 1. The occurrence and possible
tunctional significance of S-S-crosslinks in sperm heads,
with particular reference to Eutherian mammals. [
Exp. Zool. 188: 137, 1974,

Saowaros W, Panyim S. The formation of disultied
bonds in human protamines during sperm maturation.
Experientia 35: 191, 1979.

Huang T T. Kosower N S. Yanagimacht R. Localiz-
ation of thiol and disulfide groups in guinca pig sper-
matozoa during maturation and capacitation using
bimane fiuorescent iabels. Biol. Reprod. 3i: 797, 1984,
Pellicciari C. ct al. Cytofluorometric study of nuclear
xulphydryl and dl\ulphldc Lmupx dunn;3 \pc,rm matu-

b LI » PR, 71 10Q7
ration lll tne mouse. J. I\LPIUU I crt. \IO 7/1 1700,

Shearer G M, Rabson A'S. Semen and ATDS. Nature
308: 230, 1984,
Fauei A S ot ol A

aurg
)

red noeae b
immunologic. and thcm kullc

Epidemiologic, Llnmdl
considerations. Ann. Intern. Med. 100: 92, 1984.

2. Finch R. Immunomodulating effects of antimicrobial
agents. J. Antimicrob. Chemother. 6: 691, 1980,

Identification and
characterization of some bacterial membrane sulthydryl
groups which arc tragets of batertostatic and antibiotic
action. J. Biol. Chem. 259: 13590, 1984.

Chemosterilant action of anthra-
mycin: A proposed mechanism. Science 174: 159, 1971.

. Rinaldo C R. et al. Mcchanisms of immunosuppression

in cytomegaloviral mononucleosis.  J.  Infect.  Dis.
[41: 488, 1980.

Human T-lymphotropic
retroviruses. Nature 317. 395 1985,

Projections from fimited data.
1018,

Science 230: 1985.

. Robertson M. Control of antibody production. Nature

UL 114 10KR2
RTINS N NN

. Karush F. The role of disulfide bonds in the acquisition

of immunologic specificity. J. Pediatr. 60: 103, 1962,
Intrinsic and Extrinsic fuctors in protein

antigenic structure. Science 229: 934, 1985,

. Fujinami R S, Oldstone M B A. Amino acid homology

between the  encephalitogenic site of
protein and virus: Mechanism  for
Scicnce 230: 1043, [98S.
Characterization of gp4l as the
transmembrane protein coded by the HTLV-II/LLAV
envelope gene. Science 229: 1402, 1985.

et al. Actin filaments in paramyxovirus-
infected human fibrobiasts studied by indirect immuno-

mycelin basic
autoummunity.



REAPPRAISAL OF AIDS

o4,

66.

67.

08,

69.

70.

71

73.

74.

76.

77.

7%.

79.

80,

. Popovic

fluorescence. Arch. Virol. 57: 291, 1978.

Brown S'S. Spudich J A. Nucleation of polar actin
filament assembly by a positively charged surface. J.
Cell Biol. 80: 499, 1979.

5. Rao K M K, Betschart J M, Virji M A. Hormone-

induced actin polymenization in rat hepatoma cells and
human leucocytes. Biochem. J. 230: 709, 1985.
Wecker E. Schimpl A, Hunig T. Expression of MuLV
GP71-like antigen in normal mouse spleen cells induced
by antigenic stimulation. Nature 269: 598, 1977.
Guilbert B. ¢t al. Presence of natural autoantibodies in
hyperimmunized mice. Immunelogy 56: 401, 1985,
Snyder H W, Fleissner E. Specificity of human ant-
bodies to oncovirus  glycoproteins:  Recognition  of
antigen by natural antibodies directed against carbo-
hydrate structures. Proc. Natl. Acad. Sci. 77: 1622,
1980,

Barbacid M, Bolognesi D, Aaronson S A. Humans
have antibodies capable of recognizing oncoviral glyco-
proteins:  Demonstration  that these antibodies are
tormed in response to cellular moditication of glycopro-
teins rather than as consequence of exposure to virus.
Proc. Natl. Acad. Sci. 77: 1617, 1980.

Beardsley T. US Blood-bank tests estabhished. Nature
3160 374, 1985,

Norman C. Africa and the origin of AIDS. Science
230: 1141, 1985,

. Bloch H S. et ul. Serum protein changes in Walden-

strom’s macroglobulinemia during administration ot a
low molecular weight thiol (penicillamine). 1. Lab. and
Clin. Med. 56: 212, 1960.

Karpas A. Maayan S, Raz R. Lack of antibodies to
adult T-cell leukaemia virus and to AIDS virus in Israchi
falashas. Nature 319: 794, 1986,

Klatzmann D. Montagnier L. Approaches to AIDS
therapy. Nature 319: [0, 1986.

M. Detection, ssolation, and  continuous
production of cytopathic retroviruses (HTLV-111} from
patients with AIDS and pre-AIDS. Science 224: 497,
1984,

Bader I P. Reproduction of RNA tumor viruses. p 253
in Comprehensive  Virology, Vol. 4 (H  Fraenkel-
Conrat, R R Wagner. eds) Plenum Press. New York.
1975,

Barre-Sinoussi F. ¢t al. Isolation of a T-Lymphotropic
retrovirus from a patient at risk for acquired immunc
deficiency syndrome (AIDS). Science 220: 868, 1983.
Weissbach A. Nomenctature of eukaryotic DNA poly-
merases. Scienee 190 401 1975,

Robert-Guroff M. ¢t al. DNA polvmerase v of human
lymphoblasts. Biochemistry 16: 2866, 1977,

Gerard G F. et al. Detection of reverse transcriptase in
human breast tumours  with  poly(Cm)  oligo(dG).
Nature 256: 140, 1975,

. Armstrong ] A, Horne R. Follicular dendritic cells and

virus-like particles in AIDS-related lymphadenopathy.
Lancct 2: 370, 1984,

. Armstrong J A, Dawkins R L, Horne R. Retroviral

infection of accessory cells and the immunological
paradox in AIDS. Immunol. Today 6: 121, 1985,

. Gardiner T, Kirk J. Dermott E. *Virus-like particles™

in lymphocytes in AIDS are normal organelles. not
viruses. Lancet 2: 963, 1983.

Wang Y. Exchange of actin subunits at the leading edge
of living fibroblusts: Possible role of treadmilling. J.
Cell. Biol. 101: 397, 1985,

86.

87.

88.

9().

91.

L)'7

93.

94.

95.

96.

97.

ON.

99,

100,

101.

102,

103.

104.

161

. Elgsaeter A, Shotton D M. Branton D. Intramembrane

particle aggregation in erythrocyte ghosts. 11 The influ-
ence of spectrin aggregation. Biochim. Biophws. Acta.
426: 101, 1976,

Papadopulos-Elcopulos E. et al. Evidence that the
redox state has a role in muscular contraction and relax-
ation. Physiol. Chem. Phys. Med. NMR (in press).
Aaronson S A, Todaro G J, Scolnick E M. Induction
of murine C-type viruses from clonal lines of virus-free
BALB/3T3 cells. Scicnce 174: 157, 1971,

Lowy D R. et al. Murine Leukemia virus: High-
frequency activation in vitro by S-iododeoxyvuridine and
S-bromodeoxvuridine. Science 173: 155, 1971,

. Weiss RA. ¢t al. Induction of avian tumor viruses in

normal cells by physical and chemical carcinogens.
Virology 46: 920, 1971.

Wain-Hobson S, Alizon M, Montagnier L. Relationship
of AIDS to other retroviruses. Nature 313: 743, 1985,
Haase A T. et al. Slow persistent infection caused by
visna virus: Role of host restriction. Science 195: 175,
1977.

2. Ptashne M. Johnson A D. Pabo C O. A genetic switch

in a bacterial virus, Sci. Am. 247: 106, [UK2,

Zagury D. ct al. Long-term cultures of HTLV-1I-
infected T cells: A model of eytopathology of T-celi
depletion in AIDS. Science 231: 850, 1986.

Folks T. et al. Induction of HTLV-IIFLAV from a
nonvirus-producing T-cell line: Tmplications for latency.
Science 231: 600, 1986,

Smith S R. et al. A study of the mechanwsm of con A-
induced immunosuppression in vivo, Cell Immunol.
R7: 147, 1984,

Hanjan S N S. et al. Delincation and quantitation of
human peripheral blood lymphocvte subpopulations by
electrophoretic mobility and role of surface charge in
cell to cell interaction. J. Immunol. 118: 235, 1977,
Aune T M. Madification of cellular protein sulfhydryl
groups by activated soluble immune response SUppressor.
J. Immunol. 133: 899 1984,

Redelman Do Hudig D. The mechanism of cell-
mediated cytotoxicity 1. Killing by murine cytotoxic T
lymphocytes requires cell surface thiols and activated
proteases. J. Immunol. 124: 870, 1980,

Chassagne J. et al. Null and T lymphocyte subsets
measured by manual  electrophoresis  during BCG
immunotherapy of cancer patients. p 225 in Cell Elec-
trophoresis in Cancer and other Clinical Rescarch.
(A W Preece, P A Light, eds) Elsevier, Amsterdam,
1977.

Knippel E. ¢t al. Electrophoretic characterization of
specific antibody ceffects on lymphocytes. Folia biol,
{Praha) 30: 320, 1984,

Morris R G, et al. Hormone-induced cell death. 2.
Surface changes in thymocytes undergoing apoptosis.
Am. J. Pathol. 115: 426, 1984

Bona C. et al. Structure of the lymphocyte membrane.
[il. Chemical nature of the guinca-pig lymphocyte
membrane macromolecules reacting with heterologous
als. Clin Exp. Immunol. 12: 377, 1972.

Birch R E, Rosenthal A K, Polmar S H. Pharmaco-
logical modification of immunoregulatory T lymphocytes.
I1. Modulation of T lymphocyte cell surface character-
istics. Clin. Exp. Immunol. 48: 231, 1982,

Birch R E. Polmar S H. Pharmacological modification
of immunoregulatory T lymphocytes. 1. Effect of aden-
osine, H; and H- histamine agonists upon T tymphocyte



162

105.

106.

107.

108.

109,

110,

1.

112,

113.

regulation of B lymphocyte differentiation in vitro.
Clin. Exp. Immunol. 48: 218, 1982.

Gordon R'S. Factor VIII products and disordered
immune regulation. Lancet 1: 991, 1983,

Jacob L. et al. Possible genetic susceptibility to the
acquired immunodeficiency syndrome in hemophiiiacs.
Ann. Intern. Med. [04: 130, 1986.

Vilmer E. ¢t al. Isolation of new Ivmphotmpic retro-

o n

[
\uu» from two \ll)llllg\ Wllll llzlL[llU])lllll(l D, onc will

AIDS. Lancet [: 753, 1984,

Beddall A C. et al. Lymphocyte subset ratios and factor

\/Ill neaan 1n haemonhilia Arch Nie Child “ C"Ul
IIT usage in haemophilia. Arch. Dis. Child. 60

1985.

Suzuki K. Nishioka J, Hashimoto S. The influence of
¢ ol on von Willebrand factor and bovine
platelet dagrt},dtmg factor. Thromb. Res. 17: 443, 19K0.
Blomback B. et al. The effect of reducing agents on
factor VIII and other coagulation factors. Thromb. Res.
12: 1177, 1978.

Ammann A J. et al. Acquired immunodeticiency in an
infant: Possible transmission by means of blood prod-

ucts. Lancet 1: 956, 1983,
Curran T W. ¢t al. Acquired immunodeficicncy
syndrome (AIDS) associated with transfusions. N.

Engl. J. Med. 310: 69, 1984,

Hole A, Dakke O. T-tymphocytes and the subpopu-
lation of T-helper and T-supprosser cells measured by
monoclonai antibodies (T11, T4 and T&) in reiation to

114

TS,

119.

120).

121.

22

. Geller S A, Stimme! B,

. Brown S M. ¢t al.

MEDICAL HYPOTHESES

surgery under cpidural and general anaesthesia. Acta.
Anaesthesiol. Scand. 28: 296, 1984,

Grady R W. ct al. Disproportionate lvmphoid ccll
subsets in thalassaemia major: the relative contributions
of transfusion and splenectomy. Br. J. Haemat. 59: 713,
1985.

Diagnostic confusion  from
lymphatic lesions in heroin addicts. Ann. Intern. Med.
78: 703, 1973,

Immunologic dysfunction in heroin
addicts. Arch. Intern. Med. 134: 1001, 1974

McDonourh R I ¢t al. Alteration of 'F
Meoonougn

LA VR ALCT b b angd

lymphocyte frequencies in the peripheral blood of

human opiate addicts: In vivo evidence for opiate
receptor sites on T lymphocytes. J. Immunol. 125: 2539,
19R0.

Marzullo G, Hine B. Opiate receptor function may be
modulated through an oxidation-reduction mechanism.
Science 208: 1171, 1980.

Kanki P J. Alroy J, Essex M. Isolation of T-lvmpho-
tropic retrovirus related to HTLV-HEYLAV tfrom wild-
caught African green monkeys. Science 230: 951, 1985,
Weiss R AL et al. Lack of HTLV-I antibodics in Afri-
cans. Nature 319: 794, 1986,

Linke U. AIDS in Africa. Science 231: 203, [U86.
Pape J W. et al. Risk factors associated with AIDS in
Haiti. Am. J. Med. Sci. 291: 4. 1986.



