POPPERS

COMPOUND RISK FOR HIV INFECTION

Disinhibition leading to riskier sex + Dilating blood vessels enabling entry
into body + Immunosuppressive increasing susceptibility to infection if
exposed to infectious agent(s)
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Human Studies: Poppers and
Immunosuppression

Dax EM, et al. “Amyl nitrite alters human in vitro immune function.”
Immunopharmacology and Immunotoxicity 1991;13(4):557-587. PMID:
1685501. “The changes in lymphocyte function observed in this study suggest
that volatile nitrite inhalation results in a cycle of modest immunosuppression
followed by gradual recovery after cessation of drug. NK (natural killer) activity
was most noticeably effected and was the slowest to recover.”

Dax EM, et al. "Effects of nitrites on the immune system of humans." Health
Hazards of Nitrite Inhalants: NIDA Research Monograph 83 1988 Mar;83:75-
80. PMID: 2902516. "The level of natural killer cell activity showed an initial
significant decrease, then returned to baseline levels by day 4 post inhalation."
"The results showed a nitrite-induced lymphopenia resulting from a relatively
short exposure." "Further, a non specific, perhaps compensatory,
immunostimulation following exposure to amyl nitrite was compatible with the
suggestion that the nitrites may aggravate symptoms by enhancing HIV
replication. The nonspecific stimulation could mask or interfere with specific
immune response to pathogens." "The results showed that exposure to amyl
nitrite can induce changes in immune function even after short exposure to
moderate doses. Several tests of immune function showed an "overshoot" over
basal activity at 7 days following nitrite inhalation after an initial
immunosuppression. A possible interpretation of the results would be that the
nitrites cause a cycling of immune activity between suppressed and nonspecific
stimulated levels. This situation might result in a period of immunosuppression
followed by a proliferative period in which virus-containing cells propagate in the
presence of a nondirected immunoresponse. In the community, nitrites are often
used in an episodic manner, which may facilitate such cyclic changes.", which
may facilitate such cyclic changes.”

Poppers: Immunosuppression and Gene



Expression
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June;9:1-11. www.springerlink.com/content/73h7w882|6616514/fulltext.ntml "In a
series of studies, we showed that acute and chronic in vivo exposure to isobutyl
nitrite (a representative inhalant nitrite) produced significant tissue-dependent
alterations in the expression of a number of cancer-and angiogenesis-related
genes in mice. In particular, hepatic mMRNA and protein expression of vascular
endothelial growth factor (VEGF) was significantly stimulated. The in vivo growth
rate of a subcutaneous VEGF-responsive tumor was also shown to be
accelerated by inhalant nitrite exposure. Because the development of KS is
extensively linked to VEGF and its receptors, the purported link between inhalant
nitrites and KS may be explained mechanistically, at least in part, through
stimulation of VEGF expression by these inhalants."

Tran DC, et al. “Effects of repeated in vivo inhalant nitrite exposure on genes
expression in mouse liver and lungs.” Nitric Oxide 2006 June; 14(4);279-289. "In
conclusion, multiple exposures to inhalant nitrite appeared to cause alterations in
the expression of a number of genes relating to cancer and angiogenesis,” PMID:
16288974.
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Casper C, et al. “HIV serodiscordant sex-partners and the prevalence of HHV-8
infection among HIV negative men who have sex with men: baseline data from
the EXPLORE study.” Sexually Transmitted Infections 2006;82(3):229-235.
PMID: 16731675. "Popper (amyl nitrate) use was also significantly associated
with HHV-8 infection. Compared with men who never used "poppers"”, use less
than once a week was associated with a 1.3-fold increased odds of HHV-8
infection (95% CI1 0.9 to 1.9, p=0.14), 1-2 times per week 2.9-fold increase (95%
Cl 1.6 to 5.4, p=<0.01), and >3 days per week 3.4-fold increase (95% Cl1.4 to
8.6, p=0.01). However, popper use was also significantly associated with the
median number of sex partners, and performing rimming with >5 lifetime HIV
unknown sex partners (p=<0.001)."
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the levels of transcription and maturation caspase-1 following inhalation
exposure to isobutyl nitrite.” Toxicology Letters 2004 Aug 30;152(1);47-56.
PMID: 15294346.
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Tran DC, et al. “Inhalant nitrite exposure alters mouse hepatic angiogenic gene
expression.” Biochem Biophys Research Communications 2003 Oct
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inhalant nitrite results in altered tissue expression of vascular endothelial growth
factor (VEGF) and its receptors, suggesting that some of its toxicological effects
may be mediated partly through a mechanism involving angiogenesis.” PMID:
14521929.

Casper C, et al. “Correlates of prevalent and incident KS-associated herpesvirus
infection in men who have sex with men.” Journal of Infectious Diseases 2002
April 1; 185(7): 990-993. PMID: 11920325. "Reporting > or = 1 HIV-positive
partner (OR, 5.9; 95% CI, 1.8-19.3), amyl nitrite use (OR, 7.0; 95% ClI, 2.1-23.0),
and lymphadenopathy in the past 6 months (OR, 7.7; 95% CI, 1.9-31.0),
correlated with KSHV seroconversion.” "The relationship of amyl nitrite use to
KSHYV seroincidence was further investigated by adding the significant univariate
variables to the model, one at a time. The OR did not change after adding either
HSV-2 infection or bacterial STIs to the model, but it declined from 7.0 (95% ClI,
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Pauk, et al. “Mucosal shedding of human herpesvirus 8 in men.” New England
Journal of Medicine 2000 Nov 9;343(19):1369-77. PMID: 11070101. "Among 92
men who have sex with men who were seronegative for HIV, a history of sex with
a partner who had Kaposi's sarcoma, deep kissing with an HIV-positive partner,
and the use of amyl nitrite capsules ("poppers") or inhaled nitrites were
independent risk factors for infection with HHV-8."




Martin J, et al. "Salivary Shedding of KSHV among homosexual men." Abstract
at 3rd International KSHV Workshop at the University of Massachusetts at
Amherst, 2000 July 6-10. "In multivariate analysis among those KSHV-positive or
with KS, KSHV-saliva positivity was associated with HIV infection (OR=2.2,
p=0.027), and recreational use of "poppers"(OR=2.2, p=0.049)..." "If their roles
are confirmed, the use of "poppers", long associated with KS per se, may be
escalating the KS epidemic in homosexual men by increasing the infectiousness
and/or potentiating viral activity in infected men."
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respiratory infection.” Poster at 10" International Conference on Mucosal
Immunology 1999. Unpublished. "In the present study resistance to a pulmonary
Listeria monocytogenes infection during subchronic pulmonary exposure to IBN
was assessed. The phenotype and in vitro proliferative response to listeria
antigens of the mediastinal lymph nodes (MLN) was also determined. Mice
exposed to IBN had significantly more bacteria than control mice in the lungs and
livers. In addition, cells from MLN did not proliferate in response to stimulation
with listerial antigens. Interestingly, the percentage of CD4+ cells and CD8+ cells
in the MLN were also significantly reduced in comparison to control animals. Our
results demonstrate that pulmonary exposure to IBN results in increased
bacterial growth in the lungs and livers of infected mice, suppresses the ability of
MLN to respond to antigen-specific stimulation, and may reduce CD4+ and CD8+
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