HIV-infection and AIDS
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BlJ1 - Bipyc imyHOOEe(ILNTY NOOAUHU

HIV — human immunodeficiency virus

CHI — cunagpom HabyToro imyHopediuuty
AIDS - acquired immunodeficiency syndrome
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Human immunodeficiency virus (HIV) is a retrovirus that causes

acquired immunodeficiency syndrome (AIDS).

HIV primarily infects vital cells in the human immune system
such as helper T cells (CD4" T cells), macrophages and dendritic

cells. HIV infection leads to low levels of CD4* T cells.

http://www.unaids.org/en/



What is

HIV? Causative agent:

H — Human - This particular virus can only infect human beings.

| - Immunodeficiency — HIV weakens yourimmune system by
destroying important cells that fight disease and infection. A
"deficient” immune system can't protect you.

V —Virus — A virus can only reproduce itself by taking over a cell in

the body of its host.

http://aids.gov/hiv-aids-basics/hiv-aids-101/what-is-hiv-aids/



Disease:

A — Acquired — AIDS is not something you inherit from your parents.
You acquire AIDS after birth.

| — Immuno - Your body's immune system includes all the organs and
cells that work to fight off infection or disease.

D — Deficiency — You get AIDS when your immune system is
"deficient,”

or isn't working the way it should.

S — Syndrome — A syndrome is a collection of symptoms and signs of
disease. AIDS is a syndrome, rather than a single disease. It is a

complex illness with a wide range of symptoms.

http://aids.gov/hiv-aids-basics/hiv-aids-101/what-is-hiv-aids/



CHIOQ HABYBAE MACLUTABIB NMAHOEMII



Human immunodeficiency virus (HIV) is a retrovirus that causes

acquired immunodeficiency syndrome (AIDS).
Since the epidemic was identified in 1981, more than 60 million people
have contracted HIV and nearly 30 million have died of HIV-related

causes.

At the end of 2011, an estimated 34 million people, an estimated 0.8%

of adults aged 15-49 years worldwide, are living with HIV.

2.5 million new infections in 2011; 330,000 were children. 7,000 people
contract HIV everyday, nearly 300 every hour.

http://www.unaids.org/en/



In 2011 alone, AIDS claimed an estimated 1.7 million lives, of which
230,000 were children.

HIV primarily infects vital cells in the human immune system such as
helper T cells (CD4* T cells), macrophages and dendritic cells. HIV

infection leads to low levels of CD4* T cells.

http://www.unaids.org/en/



Adults and children estimated to be living with HIV | 2013

Eastern Europe &
Central Asia

North America and Western and Central Europe 1 1 million

2.3 million 80 000~ 1.3 million]
[2.0 million — 3.0 million}
Middle East & North Africa
Caribbean ...230 ({00 :
[23020?[9_02(&3003] a0 000 =930 o Asia and the Pacific

4.8 million
{41 million — 5.5 million]

: Sub-Saharan Africa
Latin America 24.7 million
1.6 million [23.5 million - 26.1 million]

[1.4 million - 2.1 million]

Total: 35.0 million [33.2 million — 37.2 million]

Source; UNAIDS
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Global prevalence of HIV, 2009
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Source: UNAIDS. World Health
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HIV is responsible for a catastrophic

Global HIV trends, sl93@4® 2009
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U.S. STATISTICS

GAY & BISEXUAL MEN

=

ARE THE MOST SEVERELY
AFFECTED BY HIV

http://aids.gov
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ARE UNAWARE OF THEIR INFECTION

EVERY 9.5 MINUTES

SOMEONE IN THE U.S.
IS INFECTED WITH HIV
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, Persons Living with an HIV Diagnosis, 2010
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by ZIP Code

Los Angeles County - Persons Living with an HIV or AIDS Diagnosis, 2010

2010 Rate of adults/adolescents living with an HIV +

or AIDS diagnosis per 100,000 population.
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A new disease..

June 5, 1981 / vol. 30 | No. 21
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History of HIV
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* By the end of 1981, there was a cumulative total of 270 reported
cases of severe immune deficiency among gay men, and 121 of those
individuals had died.

* In 1983, Luc Montagnier and Francgoise Barré-Sinoussi reported the
discovery of a new virus (later called HIV) that is the cause of AIDS.

e The first commercial blood test for HIV was licensed in 1985,
allowing screening of the U.S. blood supply.

* In 1987 the first anti-HIV drug (AZT) was approved by the U.S. Food

and Drug Administration.

* The first potent combination of anti-HIV drugs became available in

1995.

On http://aids.gov/hiv-aids-basics/hiv-aids-101/aids-timeline/



BlJ1-iHdekuis — He BUpPOK



HIV is a virus that infects and destroys cells of the immune system (CD4+ cells).

THIS PARTICULAR HIV ATTACKS YOUR T-CELLS WHEN HIV DESTROYS SO
VIRUS CANONLY MANY OF YOUR GELLS...
INFECT by

AND USES THEM 10, ’ _",. et
HUMAN BEINGS MAKECOPIES = -+ - @

http://aids.gov/hiv-aids-basics/hiv-aids-101/what-is-hiv-aids/



HIV is a virus that infects and destroys cells of the immune system (CD4+ cells).

P 'L Al HIV ATTACKS YOUR T-CELLS  wheN Hiv pesTrovs S0
VIRUS CA -

LY MANY OF YOUR CELLS...
L
L8
INFECT OB \p ySES THEM TO
HUMAN BEINGS MAKE COPIES & -
W OF ITSELF = AIDS
aids.gov/hiv-aids-basics/hiv-aids-101/what-is-hiv-aids
Approximately 8-10
— YE€aAZymptomatic
nitial infection .
period AIDS

Often (not always) accompanied by  (clinical latency)

i Opportunistic infections and cancer:
severe flu like symptoms: PP

AIDS (acquired immunodeficiency syndrome) is the late-stage HIV disease. This
occurs when immune system becomes so damaged that it cannot fight off
diseases and certain types of cancer.



Course of HIV Infection

Primary Infection AIDS
Seeding of lymphoid organs (Opportunistic
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Crapii CHIly
- lJameHmHa iHgbeKuisi — Big, AeKiNbKOX MicALUIB A0 5 POKiB;

- CuHdpom nimgpoadeHonamii — (CMHJ1 — cuHapom
NPOJSIOHroBaHoI HemoTuBoBaHoOI nimdoaaeHonartii abo npe-
CHIL), TpuBanictb 1 — 2 poku (B okpeMux Bunagkax go 7 pokiB);

- KniHiyHO supaxeHuu CHI — 3 pi3HOMaHITHOK KapTUHOKO
XBOpPOOU Ta ypaXeHHAM Ppi3HUX OpraHiB i TKaHUH (WKipa,
nimatuyHa cuctema, opraHu OMXaHHA, LWIYHKOBO-KULUKOBUM

TPaKT, HepBOBa CUCTeMa Ta iH.).



Pempoeipycu - PHK-BMiCHI nyXfnuHHI Bipycu.

MaroTb (pepMeHT - 3BOPOTHY TPaAaHCKpUNTa3ly (peBepTa3sy), sika

BU3Ha4va€ nepepgavy reHetn4Hoi iHdpopmaudii Big PHK Ha OHK.

Y 3apaxeHuXx peTpoBipycamMm KRiTUHAX CUHTE3YETbLCH
npoBipycHa AHK, komnnemeHTapHa BipioHHin PHK, sika iHTerpye

Y KIITUHHUN FTeHOM.



PoduHa pempoeipycie nodinsemscsi Ha 7 podie.

Pig Lentivirinae (“noBinbHi”’ Bipycn):

- 30yAHMKM noOBiNbHUX iH(eEeKUin oBeUub, KOpPIiB Ta KOHeWm,
XPOHIYHMX 3aXBOpPHOBaHb MO3KY, MHEBMOHIil, apTPUTy U aHeMil
(mepi-BicHa);

- T-nimpoTponHi Bipycu 1-ro i 2-ro Tuny;

- BIJl.
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Pio Lentivirus

AOpeBiatypa | AHIUIIMCbKA HA3Ba YkpaiHcbka Ha3Ba

EIAV Equine infectious anemia virus Bipyc iHdekIiiiHoi anemii KoHen

(010] Ovine Progressive Pneumonia Bipyc meni-BicHa OBEIlb

CAEV Caprine-ovine arthritis-encephalitis | Bipyc aptputy-eHuedanita xi3 i

virus OBEIb

BIV Bovine immunodeficiency virus Bipyc imyHomedinuTy KpymnHOIi
poraroi Xxynoou

FIV Feline immunodefitiency virus Bipyc imyHOAe(DiIIUTy KOTIB

PLV Puma lentivirus JlenTiBipyc mym

SIV Simian immunodeficiency virus Bipyc imyHonepuuTy MaBi.

(SIV-agm, SIV-cpz, SIV-mnd,

SIV-mne, SIV-mac, SIV-sm,
SIV-stm)

HIV-1 Human immunodeficiency virus-1 Bipyc imyHOAeDUITUTY JIFOIUHU

HIV-2 Human immunodeficiency virus-2 Bipyc imyHOoAeDUIIUTY JTIOAUHU-2




AdpukaHcbKka 3erneHa
MapTULLKa — rofioBHUN
pe3epByap Bipycy
imyHoaoediumty maBn  (SIV),
cnopigHeHoOro Ao Bipycy, Lo
Buknukae CHI y noguHw.

Y nonynaudiax 3eneHnx masn
3BMYanNHO € 3apaxeHum Big 30
no 70 % ocobuH. Xouya SIV He
BUKJIUKaE XBOpPOOY y
MapTULWOK, BiH MoOXe OyTu
npuuvHoro CIHAOy B iHWMX
BUAiB masrl.
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Types of HIV

Two species of HIV infect humans:

1. HIV-1 (identified in 1983 )

More virulent, relatively easy to transmit

Majority of HIV infections globally

3 types of HIV-1: (based on alterations in env

gene)

2. HIV-2 (identified in 1986 )

Less transmittable
Largely confined to West Africa

(Gao, et. al; 1999)
(Keele, et. al; 2006)
(Reeves, et. al; 2002)
(Thompson, et. al;
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PizHoBugu BIJI:
-BIJ1-1 — BigkpuTo y 1983 p., HaNGiINbLLW PO3NOBCHOAXKEHUMN,
wrtamu: M (major), O (outlier), N (new);

- BlJ1-2 — Biakpnto y 1986 p., BiAPI3HAETLCA 3a CTPYKTYpPOIO

reHOMy, MeHLl NaTOreHHUM;

- BIIT-3 (nidmun O BIJT-T) - BigkpuTo y 1988 p., piakuin pisHoBUA,

3Ha4YHO BIiAPI3HAETLCA 3a CTPYKTYPOLO reHOMY;

- BIJ1-4 - BigkpuTo y 1986 p., piakumn pisHoBuUA.



Ocob6nuBocTi Bipycy BlJI

- infects CD4+-lymphocytes (T-helpers and macrophages) - mae
cnopigHeHicTb pgo  T-nimdouutiB-xennepie 3 MOJIEKYIOH0-

peuentopom CD4+ Ha noBepXxHi;
- kills T-helpers - BbuBae T-xennepwu;

- has additional genes, that are absent in other retroviruses, that leads
to high speed of viral replication - reHeTnyHun annapart BlJ1 mae psap
AOAATKOBUX FeHiB, BIACYTHIX B IHWUX peTpoBipyciB. Hacnigok — y
TUCAYY pas3iB WBUALLA TPaHCKpUNLIA reHOMY, HIX Y KNITUHHUX FeHIB.

LLiBuakictb po3MHoOXeHHA BlJ1 BennyesHa;

- extraordinary variability - Hap3Bu4yanHa MiHnuBIcTb, y 30-100 pasiB

(3a pesknMumM paHMMKM B MiNbUOHM pasiB) BULLA, HiX Y Bipycy rpuny.



OcHoBHi miweHi BlJ1 - nenkouuTmn

&\m}\;. i O

T4-nimcpoumntn makpodparm

XapaktepHa ocobnusicte CHI[ly — noctynose BMCHaXXeHHA nonynsauii
T4-knitnH. Makpodparn BIJ1 He BOMBae, TOMy BOHM CTaloTb pe3epByapoM
Ona iHgekUil B opraHi3mi, i, KpiMm TOro, NnepeHoCATb BipyC Y MO3OK.



