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Part IV

JﬂfV/-!ﬂI@S?
Then what?

AIDS’, just like “cancer” is too generic a
word. Just like there are many pathways
leading to different types of cancers, there
are many different pathways leading to
immune system impairment.



A brief overview

e Of the Immune system
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Introduction to Immunology
History of Vaccinations

Smallpox

The Chinese are credited with making the
observation that deliberatelv infecting people
with mild forms of smallpox could prevent
infection with more deadly forms and provide
life long protection. Knowledge of the
technique, known as variolation, worked its
way west to Turkey by the 18th century.

Lady Mary Wortley Montagu, the wife of the
British Ambassador to Turkey and who had
once survived smallpox, had her children
treated and brought the ideas back to Britain,
where research began on how to reduce the
inoculation's sometimes-awful side effects.




Key Concepts of Immunity

The Immune systems has evolved to protect us from
common pathogens.

Innate Immunity is the iImmediate response to
commonly shared microbe antigens (LPS, teichoic
acid, patterns of sugars).

Innate immunity includes physical, chemical and
mechanical barriers to entry, phagocytes to engulf
and digest extracellular pathogens, and interferons
and NK cells to block virus replication and kilkrus-
Infected cells.

Inflammation attracts leukocytes to the infectsie,
where innate immune responses occur.



Innate defenses begin to act very soon after the appearance of a pathogen in the
body. Innate defenses are nonspecific — they target anv pathogen. Innate
defenses mchde:

» Skin, which excludes most pathogens from entering the body

« (Cilia in mucous membranes, which sweep out atrborne pathogens and dust

s Tears_nasal secretions and salva, which contain bacteria-destroving
EnzZvmes

« Specialized phagocyvtic cells ("phago-"=eating, "cyvte"=cell) which
migrate to affected areas and engulf pathogens.

Phagocvtic cells include granulocvtes (or neutrophils), macrophages, and
dendritic cells that are part of the white blood cell fraction. Pathogens and
infected cells produce chemokines, peptides that increase the permeability of
blood vessels. This permits a migration of white blood cells toward the wound,
causing the redness and inflammation associated with infection.

Wound introduces bacteria
Inflammation *
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Some types of lifestyle

o Target innate defenses
* Next slide courtesy of

Intestinal Dysbiosis and “AIDS”

Tony Lance
RA 2009
Oakland, California
November 6-8, 2009



e Sexual lubricants, many of
which are hyperosmolar, are
known to damage the
Intestinal epithelium and

presumably affect gut flora.

- A 2008 study found that many
commercially available lubricants
dried out the lining of the colon.
Astroglide, the top-selling brand
worldwide and one targeted to gay
men, was described as “highly
hyperosmotic” and “...resulted in
severe irritation and tissue
damage.”



Adaptive Iimmunity

Adaptive iImmunity is the slower response to speahtigens
which vary from pathogen to pathogen.

Adaptive immunity includes antibody, cytotoxic Tllseand
iInflammatory (macrophage-activating) helper T cells

An active iImmune response is made to antigen expos
either naturally acquired during infection or acidlly
acquired by vaccination. Passive immunity is aagiirom
another individual in the form of antibodies. Humlor
Immunity is due to antibody production, while cédiu
Immunity is due to cytotoxic and inflammatory T caditivity.

Innate iImmune mechanisms including inflammatiod an
phagocytosis are essential for the efficient fumeng of the
adaptive immune system.



The Immune system

The immune system is composed of circulating leykes and
lymphoid organs.

Hematopoiesis, the differentiation of stem ceit® imature
leukocytes, occurs in the bone marrow. T cell n&ton is

completed in the thymus. Bone marrow and thymuglere
primary (central) lymphoid organs.

The secondary (peripheral) lymphoid organs broygther
antigen and leukocytes to Initiate adaptive immigsponses.
Secondary lymphoid organs include the lymph nosigigen,
Peyer's patches, tonsils and adenoids, appendix, and
collections of lymphoid cells in mucous membranes.

Leukocytes recirculate between lymphoid organstaad
blood via the lymphatic vessels, which also coletigen
from the tissues.



Phagocytes

 Phagocytes include monocyte/macrophages,
granulocytes (neutrophils, eosinophils,
basophils) and dendritic cells. They have
receptors for common pathogen antigens and
for complement-coated and antibody-coated
antigen. In addition to engulfing and
destroying pathogens, macrophages and
dendritic cells can make cytokines that
regulate Immune responses and can process
and present antigen to T cells.




Lymphocytes

 Lymphocytes include B cells, T cells, and
Natural Killer (NK) cells. B and T cells have
specific antigen receptors which are generated
during lymphocyte development by a
specialized gene-splicing process. BCR bind
native antigen, but TCR bind only to antigen
peptides presented on MHC. NK cells do not
have antigen-specific receptors, but recognize
altered MHC on virus-infected and cancer
cells.



T helper cells

* T helper cells (also known as Th cells) are a sutHg of
lymphocytes that play an important role in estdiniig and
maximizing the capabilities of the immune systeimede cells
are unusual in that they have no cytotoxic or phgfoc
activity; they cannot kill infected host (also knows somatic)
cells or pathogens, and without other immune ¢kéy would
usually be considered useless against an infeckiogells are
Involved in activating and directing other immmuretlg, and
are particularly important in the immune systemey are
essential in determining B cell antibody class swirtg, in the
activation and growth of cytotoxic T cells, and iaxmmizing
bactericidal activity of phagocytes such as macaggis. It is
this diversity in function and their role in infloeing other
cells that gives T helper cells their name.



Mature Th cells are believed to always express
the surface protein CD4. T cells expressing
CD4 are also known as CD4+ T cells.
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Cytokines

* Cytokines are chemical messengers made by
leukocytes, primarily T cells, macrophages and
dendritic cells.

* Antigen stimulation plus other signals
stimulate specific lymphocytes to proliferate
and differentiate into clones of effector cells
and memory cells.



Antibodies

B cells are activated to become antibody-produpiagma
cells. Antibodies are specific antigen-binding pros that
neutralize and opsonize antigen and activate congiétn
promote inflammation and phagocytosis. Differentlaty
Isotypes have specialized locations and functions.

« Antibody is composed of disulfide-bonded heavy Baiak
chains in a Y shape, with two identical antigendong regions
at the ends of the top of the Y. The antigen-bigde&gions of
antibody differ in their amino acid sequence frome o
molecule to the next and are called variable regjidhe stem
of the Y (the constant region) has one of five pgass
structures (isotypes: IgAgD, IgE, IgG and IgM that
determine the effector functions of the antibody.



Antigens

' Antigen
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Antibody isotypes of mammals
|Hame Types Description Antibody Complexes

Found in mucosal areas, such as the gut, respiratory tract
IgA4 2 |and urogenital tract, and prevents colonization by pathogens.

107 Also found in saliva, tears, and breast milk.

An[itm(]'),-' Functions mainly as an antigen receptor on B cells that have |

not been exposed to antigens ! It has been shown to
activate basophils and mast cells to produce antimicrobial
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Binds to allergens and triggers histamine release from mast |
IgE 1 cells and basophils, and is involved in allergy. Also protects |
.againstparasitin:wnrms.[f‘? .
In its four forms, provides the majority of antibody-based
immunity against invading pathogens ! The only antibody |

g 4
? capable of crossing the placenta to give passive immunity to
¢ fetus.
Expressed on the surface of B cells and in a secreted form
gl ’ with very high avidity. Eliminates pathogens in the early
] stages of B cell mediated (humaral) immunity before there is

sufficient 1g [FH11



Out of the Innumerable

Causes that impair iImmune system function,
here we shall focus on four major points:

1. Drugs.

2. Malnutrition

3. Oxidative stress
4 Semen



DRUGS

 The next slides are courtesy of Dr. Daniele
Mandrioll

The Italian AIDS Epidemic

Supports The Chemical AIDS
Theory




Evolution of the AIDS epidemic among the different Risk Groups

Tabella 7 - Dastribuzione dei casi di AIDS in adulti per modalita di trasmissione e per anno di diagnosi
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USE INCLUDE SCARREDANDIOR COLLAPSED VEINS
OF THE BLOOD VESSELS AND HEART VALVES, ABSCESSES (BOILS) AND OTHER SOFT-TISSUE INFECTIONS, AND
LUNG COMPLICATIONS (INCLUDING VARIOUSTYPES OF

) MAY RESULT FROM THE POOR HEALTH CONDITION OF THE ABUSER ASWELL
AS FROM HERQIN'S DEPRESSING EFFECTS ON RESPIRATION.

MANY OF THE MAY INCLUDE SUBSTANCES THAT DO NOT READILY DISSOLVE AND RESULT IN
CLOGGING THE BLOOD VESSELS THAT LEAD TO THE LUNGS, LIVER, KIDNEYS, OR BRAIN.THIS CAN CAUSE

AND IT5 MANY
ASSOCIATED ENVIRONMENTAL FACTORS (EG,, LACK OF PRENATAL CARE)
HAVE BEEN ASSOCIATED WITH ADVERSE CONSEQUENCES INCLUDING

AN IMPORTANT RISK FACTOR FOR LATER
DEVELOPMENTAL DELAY

r_'l.ﬁTll_'.? MAL I_H STITUTE
ON DRUG ABUSE
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Parlament Report on Drug Addiction in

Italy- 2008
DPA, Dipartimento Politiche Antidroga
Marcotics Control Bureau by the ltalian Government

TS FTA DAL SoLnCoeirTNDEHaT
| 124

Drug Addiction Services Report- 2007
Italian Ministry of Health

AIDS Cases and HIV Infections Report-
2007

ltalian National Health Service




Population treated by the Drug Addiction Services (SerT)

Tab I - UTENTI DEFSERVIZT PUBELICT PER LE TOSSTCODIPENDENEE

12 1998 ¥ 1=




Deaths for acute drug intoxication in Italy and Europe ;

Tabella 1.2.27: Decesst per inlossicazione atuta di stupefacenti secondo § genere. Arni 1999 - 2008

Classe di eta Femmins Tolale




AIDS CASES

Semestral Incidence

Numerodicas

00000 Jad ose)

Semestre di diagnosi

oal, cormetti per ritardo di no

HEROIN ABUSERS

Incidence of heroin abusers that need to be treated (estimation, confidence 95%)
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AIDS CASES

Semestral Incidence

Numero dicasi
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bre 2007

HIV+ TESTS: PREVALENCE AND INCIDENCE AMONG DRUG ABUSERS
Percentage of the SerT Population




= AIDS, drugs of abuse and the immune system: a comp... [Arch Toxicol. 1991] - PubMed result - Windows Internet Explorer
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Arch Toxicol. 1591,585(8).605-17.

AIDS, drugs of abuse and the immune system: a complex immunotoxicological network.
Fillai R, Mair BS, Watson RR.

Department of Famity and Community Medicine, University of Arizona Health Sciences Center, Tuczon 85724,

Twa of the most interesting questions often asked about AIDS is why many peaple do not become immunodeficient or get complicating disease when first infected with
Human Immunodeficiency Virus (HIV) and what are the “risk factors™ making some individuals mare susceptible to the disease. A large majority of people with AIDS have a
well established history of drug and alcohol abuse. Both drugs of abuse and alcohol have immunotoxic properies as evidenced by a number of studies. These include
marked changes in the cellular, humoral and other components of the immune defense mechanism. Such a compromise of the immune system can render it susceptible to
the development of AID3 after HIV infection. This paper reviews the evidence suggesting possible links between substance abuse and its immunotoxicology, and their
possible roles in the pathogenesis of AIDS.

PMID: 1747055 [PubMed - indexed for MEDLINE]
Publication Types, MeSH Terms, Substances, Grant Support

LinkOut - more resources



Immunotoxicology of Opioids,
Inhalants, and Other Drugs of Abuse

Robert V. House, Peter T. Thomas. and Hemendra N. Bhargava

INTRODUCTION

Drug abuse 1s a problem of increasing worldwide significance. In
addition to the obvious socioeconomic problems associated with the
use of so-called street drugs, the abuse of ethical pharmaceuticals may
also result in serious untoward health effects depending upon a wide
range of variables (Cluang and Goldfrank 1990). One possible medical
complication of drug abuse 1s modulation of the immune system, or
immunotoxicity (Pillai and Watson 1990). The immune system 1s a
highly regulated organ system that presents a variety of potential
targets for modulation by drugs. This modulation may take the form
of immunosuppression, leading to an enhanced susceptibility to
infection or neoplasia; conversely, it may take the form of
immunostimulation, resulting in hypersensitivity (allergy) or
autoimmunity (Luster and Rosenthal 1993). Closely associated with
drug abuse in recent years has been the emergence of the acquired



Other drugs

e Khansari, Nemat: Whitten, H. D.;

Fudenberg, H. Hugh
Phencyclidine-induced immunodepression
Science v225 p76-8 July 6 1984
SUBJECTS: Ketamine Phencyclidine
Immunosuppressive agents
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Infection. 2007 Dec;35(6):4859-73. Epub 2007 Oct 4.

"Recreational” drug abuse associated with failure to mount a proper antibody response after a generalised orthopoxvirus
infection.

Huemer HP, Himmelreich A Hanlinger B, Pavlic M, Eisendle K, Hipfl B, Rabl W, Czerny CP.
Department of Hygiene, Microbiology and Social Medicing, Innsbruck Medical University, Fritz-Pregl-Str. 3, R. 301, 8020, Innsbruck, Austria. hartwig. huemer@i-med.ac.at

Infections with orthopoaviruses usually lead to cross-protection among all species of the family. This has been a prerequisite for successful eradication of smallpox. Here we
report the rare case of a 17-year-old male, who survived a generalised cowpox virus infection of unusual severity but surprisingly did not show a proper seroconversion. Only a
very weak antibody production was observed in early and late serum samples, which initially appeared to be cowpox virus specificin immunofluorescence. Mo neutralising
antibodies were detected and in Western blotting antibody specificity was restricted to the orthopoxvirus H3L protein only. The patient had been hospitalised for alcohol and
cannahis intoxication 2 months prior to the onthopoxvirus infection and high levels of cannabinoids have been found repeatedly in the urine and upon one occasion also
henzodiazepines. As these substances are known to interfere with antibody production and no immunodeficiencies were detected, drug-induced immunosuppression can be
suspected as the most likely cause. Therefore a possible link between "soft” drug use and sufficient immunosuppression to warrant alterations in vaccine policies using live
virus vaccines like smallpox vaccine should be further studied.

PMID: 179178599 [PubMed - indexed for MEDLINE]






Health Hazards
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Table 3. CDC 1983*: Drug use by American male
homosexuals with AIDS and at risk for AIDS.

ANIMAL RESEARCH RAISES THE POSSIBILITY THAT
THERE MAY BE A LINK BETWEEN ABLUISE OF NITRITE

Drugs

Percentage users among 50 AIDS cases
and 120 at risk for AIDS

INHALANTS AND THE DEVELOPMENT AND
PROGRESSION OF INFECTIOUS

DISEASES AND TUMORS. THE RESEARCH INDICATES
THAT .3 ! 1A Cocain

Nitrite inhalants

Amphetamines
Phenylcychdine

A RECENT STUDY |[BS1¥
FOUND THAT EVEN A RELATIVELY SMALL NUMBER Metaqualone

OF EXPOSURES TO Barbiturates
Marijuana

Heroin

3330
50-6(0)
50-70
40

40-60
40-60
25

90

e
- None reported

*(Jaffe et al 1983).




* just a couple of weeks ago I had a conversation with my (gay) neighbor —
he is also from the UK and even went to the same gay nightclub in
Coventry despite him being from Liverpool. We were reminiscing about
the ever-present amyl nitrite fumes!

... there was most probably synergy between poppers and something else
possibly rapamycin, aka sirolimus (because it was initially used in the
treatment and prophylaxis of CHLAMYDIA) as it would certainly fit
the timeframe. Since its immunosuppressive effects (and the full data
sheet USED to read like a shopping list for AIDS but has strangely and
recently been rewritten) became Rnown (hence the name and indication
change) it was no longer used as a “general” antibiotic.
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Rapamycin—rather than FK506-—might promote
allograft tolerance induced by CD4'CD25" regulatory
T cells

To the Editors:

We read with interest the article by Li-Yong Pu et al'
suggesting that adoptive transfusion of ex vivo donor al-
loantigen-stimulated CD4°CD25" regulatory T cells
(Tregs) combined with short-term FK506 treatment
may represent a new strategy for preventing rejection af-
ter liver transplantation. We agree that, to be acceptable
in the clinical setting, a Tregs-based therapy should be
compatible with the transient use of standard immuno-

of Tregs with unaltered iImmunosuppressive function
were observed in the spleens and thymus of rapamycin-
treated mice.'! Baan et al'® also demonstrated that rapa-
mycin, in contrast to calcineurin inhibitors, preserves
the expression of Foxp3 in human Tregs as well as their
function in cardiac transplantation. Very strikingly, accu-
mulated clinical evidence demonstrated that rapamycin
could slow progression of cardiac transplantation vascu-
lopathy because of its potent antiproliferative and anti-
migratory properties on vascular smooth muscle
15 1 addition to its inhibitory effect on intimal
h}perp]asia,m rapamycin may decrease chronic allograft

cells.

vasculopathy and prevent development of chronic
rejection.

In our opinion, after considering the cumulative
results of the studies described above, rapamycin—rather
than FK506—may be one of the most promising immu-
nosuppressants in promoting allograft tolerance medi-

ated by Tregs-based therapy.

Jun-Feng Du, PhD)

Shi-Ymg Li, MD, PhD

Bo Yu, MD, PhD

Department of General Surgery

General Hospital of Beijing Military Command
NO.5 Nan Men Cang
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An Example of a New Type of Cosmological
Solutions of Einstein’s Field Equations of
Gravitation

Kurr GineL
Institute for Advanced Study, Princeton, New Jersey

1. THE MAIN PROPERTIES OF THE NEW SOLUTION

ALL cosmological solutions with non-vanishing den-

sity of matier known at present! have the com-
mon property that, in a certain sense, they contain an
“absolute” time coordinate! owing to the fact that
there exists a one-parametric system of three-spaces
everywhere orthoponal on the world lines of matter. It
is easily seen that the non-existence of such a system
of three-spaces is equivalent with a rotation of matter
relative to the compass of inertia. In this paper I am
proposing & solution (with a cosmological term #0)
which exhibits such a rotation, This solution, or rather
the four-dimensional space 5 which it defines, has the
further propertics:

(1) 5 i3 homogeneous, ie., for any two points P, O
of & there exisls o transformation of 5 into itself which
carries P into (). In terms of physics this means that
the solution is stationary and spatially homogeneous.

(2) There exists a one-parametric group of trans-
formations of 5 into itself which carries each world
line of matter into itzelf, so that any two world lines of
matter are equidistant.

(3) 5 has rotational symmetry, ie., for each point P
of § there exists o one parametric group of transforma-
tions of 5 into itseli which carries P into itself.

(4} The totality of time-like and null vectors can be
divided into +- and —-vectors in such a way that:
(a) If £is a 4 -vector, — ¢ is a —-vector, (h) a limit of
+- (or —-) vectors, if F0, is again a +- {or —-) vector.
That is, a positive direction of time can consistently be
introduced in the whole solution.

and thiz holds both for an open and a closed time
coordinate,

(5) Every world line of matter occurring in the
solution is an open line of infinite length, which never
approaches any of it's preceding points again; but
there also exisl closed lime-like lines. In particular, if
£, are any two points on a world line of matter,! and
P precedes ) on this line, there exists a time-like line
connecting P oand @ on which ) precedes F; Le,, it 15
theoretically possible in these worlds to travel into the
past, or otherwise influence the past.

(7) There exist no three-spaces which are every-
where space-like and intersect each world line of matier
in one point.

(8) If 3 is anv system of mutually exclusive three-
spaces, each of which intersects every workd line of
matter in one point,® then there exists a transformation
which carries § and the positive direction of time into
itself, but does med carry 3 into itself; i.e., an ehsolute
time does not exist, even if it is not required to agree
in direction with the times of all possible observers
iwhere “absolute™ means: definable without reference
to individual objects, such as, e.g., a particular galactic
svstem).

(9) Matter everywhere rotates relative to the com-
pass of inertia with the angular velocity: 2(wxp)!, where
p is the mean density of matter and « Newton's gravita-
tionu] constant.

2, DEFINITION OF THE LINEAR ELEMENT ARND
PROOF THAT IT SATISFIES THE
FIELD EQUATIONS



