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ABSTRACT

Acquired Immunodeficiaoncey Syndrome {AIDS), causcd by Human
ITmmunocdeficiency WVirus (HIV), ds hecoming a world challenge and
CONCETN . To determine the prevalence of antl-HIV antibodles among
groups of hipgh risk behaviour im Addis Ababa, 494 éuhjects {mcan age
27.9, range 12-75 years) werc studied. The study group comprised 177
prostitutes (153 from Addis Ababa, 24 from Chencha), 140 male clients
(130 from Addis Ababa, 10 from the countryside), and 177 controls both
from Addis Ababa 2nd the rural arcas. -Out c¢f the Addis Ababa group 9
(5.8%) of the prostitutes and & (3%) of the male clients werce found to
be serxopositive by both ELISA and Western blot  tests, In the
seropositive .prnstitutes the peak prevalence (55.5%4) occured in those
aged 15-24 years and in seropositive male ellents (75%4) ocecurred in the
25-34 years age group. The Infectlion rate between fumale prostltutes
and male clients was found te be 2.5 to 1. With the.exception of one
male  client, prevalence of antibody was not associated with clinical

symptoms.

This limited sero-cpidemiclogleal study has determined serxopositive
individuals within the Addis Ababa  region. The low number of
sercopousitive dindividuals in these high risk behaviocur groups, when
compared with reports from other Afrlcan, countries, may suggest a more

yecent establishment of HIV infcctfon in Addis Ababa.




INTRODUCTION:

In June 1981, the Dnited States Centers for Discase Control (CDC)
reparted an unusual outbrcak of deaths from opportunistic infectlons

such as Pnecumocystis caxiniid pneumonia (PQP) or neoplasm such as an

aggressive type of Kaposi’s sarcoma (XKS) (Gottleib, et 2l, 1981

Masur, et al., 1981, and Siegal, et al., 1981). The deaths were

largely confined to previusly healthy homosexual men, These two
discases were well studied and werce not been known to progress as fast
as In these mysteriocus casce. Imnunological investipgations In  these
patients indicated that they were Iimmunosuppressed and hence the new
syndrome was called Acquired Immunodeficiency Syndrome (AIDS)., Accor-
ding to the CDC, AIDYS is defined as: "A raliably diagnosed opportunis—
tiec infection that is moderately indleative of an underlying cellularx
immune doficiency or neoplasm such as Kaposi’s Sarcoma in  previously
healthy dndividuals" (Inderlied and Young, 1585). However, the
celinical definition of the World Health Organization (WHO, 1985),
elaborates further the majeor and minoxr sympitoms of the discase.
According to this defiaiition, the major slgns of AIDS are weldght lggs
(>10 pexcent body weipght), chronic diarrhaea which persist far more
than one month, and prolonged fever which may be intermittent or
constant. The minor slgns include persistent cough for more than one
month, generalized pruritic Jdermatitis, recurrent herpes zoster,
oropharyngeal candidiasis, chronic prozresslve and disseminasted hcrpes
simplex dnfection, and generalised lymphadenopathy. According to a
WHO wmemorandum  AIDS is recognized by the exlstance of at  least two
major signs assoeiated with one mingr symptom. DBut when patlents show

two of the minor and one or more the major signs the condition is




known as ALDS Relatud Complex (ARC). However, In Africa where there 1s
lack of adequate laboratory facilities, malnutrition and oither life
threatening Illness have similarx symptowns, tao ALDS and  consequently
ene  needs maximum care and a pllet study, to evaluaste the clinical
plcture of AIDS patients. AIDS is usually a fatal dlscase and upto 30%
of the AIDS patienes din the USA are expected to die within 3  years
time {Population Reports, 1986), Up to now no e¢fficacious treatment
has been found and the hope of producing a vaccine seems a thing for

the future.

Initial explanations for the cause of AIDS Included several
hypothetical factors such as antipen ocverlcad, the c¢ffects of chronic
amyl nitrite use, and the dmmunusuppressive properties of  sperm
(Shecarer and fZobson, 1984). However, on the basls of the increasing
incidence of AIDS, the type of socdal groups affected, and scroepide-
miological data, the sugpestion that an infectious agent, possibly a
virus, was vresponsible for the transmission of the discase was put

forth (Essex, et al., 1983)., 1In addition, laboratory investigations

showed that AIDS was associated with the depletion of helper/inducer
T-lymphoecytes (T4) (Kozinecr, et al., 1%82; Gold, et al., 1982). The
observation of Immunosuppression and susceptability to oppoxtunistic
infections iIn cats following Infection by Feline Leukemla virus (FeLV)
- a -retrovirus (Tralnin, et al., 1983) gave an additlonal cluc forx

the suggestion that a virus, possibly a retrovirus could be the causa-

tive agent,

In 1983 and 1984 resecarchers working independently in France and the
United States of Amcrica discoveraed a novel human retrovirus from

lymphadenopathy and AIDS patients respectively (Barve-Sinoussdi, et




al., 1983; Gallo, et al., 1964). Unlike the two previously lsolated
human Leukemia viruses, Human T-cc¢ll Leukemla Virus type T (UTLV-I)
(Poiszy, et al., 1980) and jfuman T-ccll Leukemla Virus type LT, (UTLV-
II) (Kalyanaraman, et al., 1982), this new virus was not oncopgenic but
was cytopathic and ecaused immunosuppression. The virus was iInitially
isolated from a swollen lymph node and was designated as
Lymphadenopathy Assoclated virus (LAV) by the French proup and the
virus 1isolated from AIDS patients by the American gfoup was named as

Human T=-ecell Lymphotropic Virus Type ITIT (UTLV-IL11). This virus is

responsible for the new disease AIDS.

Gnee the AIDS virus ls inside the human host, spacific ankibodles are

produced within 2 to 24 weeks (dnony, 19845 Montagnier, et al.,

1u85) and progressive 11l health usually follows between six and sixty
months (WHO 1%85). Hence? in almost 2ll c¢cases antibody production is
an indicator of LAV/HTLY-III infection, Furthermore, infected indi-
viduals are oceasionally virxus posiitive, but symptom frec and sero-

negative (Salahuddin, et al. 1984, Greoopman, ¢t al., 1985). The

presence of anti-AIDS wvirxus antihoudy has hecen detected by a variety of
serological toechniques dncluding Enzyme Linked Immunosorbent Assay
(ELISA) and Western blot, Siunce a viral antipen assay has not yet
been reported, viral exposure can only be deteectcd by anti LAV/HTLV-

IITI antibody assay and/orxr virus isolation.,

4
Since the AIDS vixus has a long peried of latent infectionon (WHO, 1985)
it ds difficult to tell how many hecalthy cawriers will succumb to AIDS
or ARC, According to one cstimate (WHO, 1%86), from the hgalthy

carriers 10%Z will develop AIDS, 20-30%Z will develop ARC and  40-70%

remain asymptomatic carricrs, It ls not known whether in the future
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this huge number of asymptomatic carriers will develop eclinical sigus

of AIDS.
ARTHOLOY OF AIDS

The virus that causes AIDS is most éommonly referred to as LAV/HTLV-
IIT although the International Committee for the Taxonomy of Viruses
has recently proposed the name Human Immunodeficiency Vixus (HIV)
(Cofin, ¢t al., 1986; and Marx 1986), which will be used in this
dissertation., Recently other related retroviruses that ecause AIDS have
been i1solated from AIDS patients-and were grouped under the HIV family
and were designated as HIV II and HIV III while the first virus was

named as HIV I,

HIV 1s a member of the Retroviridae family. Retrovlrxuses are RNA

viruses (the RNA serves as a template) and information flow is from

RNA to DNA and then back to RNA and finally to proteins (Gluckman, et

al., 1986; CGallo, 1986). These viruses have a unique enzyme called
reverse fLranseriptase (RT) that can tramscribe DNA copies of the RNA
viral genome. This process 1s a reversal of the normal Information
flow and hence the name retrovirus. Many retroviruses are known to
cause disease {in higher vertebrates (Galle, 1985; Salahuddian, et al.,

1985), Retroviruses were also Known to cause cancer in animals and

hence they were once named as the RNA tumor viruses (Luria, c¢ct al.,

1978; Joklik, 1980; Broder and Galle, 1985). However, many refro-
viruses cause non-malignant disease and non-pathogenic conditions. One
basdec feature shared in common by all retrovirus infections is. that
infected dndividuals remain dnfected, often asymptomatically; for

prolonged periods, probably, for life (Gonda, 198¢).
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CLASSIFICATION OF HIV

After classifying HIV in the family ﬁetroviridae, sclientists still
diffex as to which sub-family HIV belongs. According to Gallo et al.,
(1984) HIV should be placed in the human T lymphotrophic virus (HTLV)
group, becadse the virus shows some common properties with HTLV-I and
-IT such as T-cell tropism, possession of reverse transcriptase,

Induction of multi-nucleated glant T-cells, possession of eross reac-

ting antigens, and immunosuppression activity in vityxo and in vivo.

However, according to Montagier (1985); Alizon et al. {1985) and Kan,
et al. (1986) although HTLV~I and HIV have similarities in that they
are both retroviruses that have CD4 troplsm, their genes ave distinct
from HTLV-1I and HIV has many similaritics with lentiviruses which
cause degenerative neurologlcal disease in sheep. The similarities of
HIV and lentiviruses include cytopathic cffect in vitro, unintegrated
BNA in dnfected cells, neurotroplsm, gnd the presence of large glyco-

proteins,

Although the classification is unsecttled the presence of four extra
genes (tat, trs, soxr and 3’ orf) (Galleo, 1987) and the separation of
the pol and the env genes, which overlap in HTLV-I, makes it probabla

that HTLV~1 and HIV belong to different sub-families.
MODE OF TRANSMISSION HIV INFECTION

To date, HIV has been isolated form blood, semcn, saliva, tears,

breat milk, vaginal/cervical sgecrctions, wurine, cerebrospinal fluld
. , .
and braln tissues (Zagury, et al., 1984; Ho, et al., 1984; Groopman,

t al., 1984; Fujikaw, c¢t al., 1985; ¥o, et al., 1985; Thiry, et al.,




/1985; Levy, et al,, 1985; Wofsy, et al,, 1986; Vogt, e¢t, al., 19386;

Koeniny, c¢t. al., 1986). Among thesc blood and semen appear to be

the must dimportant in the transmission of the wvirus in humans.

Thus, the modes of transmission include: sexual contact, direct con-
tact with contaminated blond and blood products, transfer of the virus
via breast milk, or acxoss and the placenta from infected mothers tn
their offspring (Cuxran et al.,, 1985; Pitchenic, et al., 1984), On the
other hand the transmission of HIV through less intimate means such as
kissing, touech, breathing, sharing of eatlng and drinking utensils.
sharing of showers and towels and the like is controvexrsial. Even
after prolonged «lose contact, (22-37 months) family members and

friends of AIDS patients did not conftract AIDS or develouped anti-HIV

antibodics (Saltzman, et al., 1986; Peterman, et al., 1586). There is
also mno evidence for arthropod transmission of AIDS (Piot and
Schofield, 1986) as vyet, Dbut such vectors may be possible disease

transmitters.
ORIGIN OF HIV VIRUS

The origin of HIV I 1s, like 1its nomenclature¢e and classificatdion, i1s
controversial. At present, there are several hypothesls on the origin
of the virus.

l. HTLV~I, which originates in Africa, could be the ancestral

origin of HIV (Gallo, 1985; Brun-Vesinet, F., 1%85).

Gallo (1985) and Essex (1985) have suggested thar HTLV~-I,
(the ancestral ordigin of HIV) was brought to Amerdica by the
slave trade énd to the Scouthern poart of Japan before the

sixteen century with the scamen from America. However, it 1
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probable that HTLV-T was endemic in Japan long before the

advent of the slave trade (Ishida, 1986).

The virus has always been a2 human pathogen but has been ros-

tricted te a small number of people (Desroslers, 1986).

Phe rapld spread of ALDS 1in urban areas is similar to the
epldemic of Visna Virus in sheep in Iceland following the
fmport of Infected animals from West Germany (killing about
150,000 Icelandic sheep between 1939-1952) (Gonda, 1986).
Historically, there are many cases where a pathogen has
stayed latent for a long period of time in an endemic area
where the bulk of the community is immune, and at other
timeg, for unknown re¢asons, the same causative agent can
sprecad beyond ifs natural focus. 4s a result of extensive
political, econonmical, diplomatic and gocial 1nteractions
among countries there have been increased opportunities for

the migration of pathogens.

The progenator of HIV virus may be an ancestral human or
animal virus which subsequently changed 1ts pathogunicity

and/oxr heost (Clumeck, 1985; Desrosicers, 1986a).

Bovine leukemia virus {(BLV) will cause T~cell leunkemia when
introduced to sheep and an AIDS like discase when inoculated
into rabbits (Gallo, 1985). Just the same, no direct
cvidence is available at the for HIV to support tﬁis

hypothesis.
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Viruses similar to HIV have been found in monkeys., The

first ™ HIV like" virus was isvlated from Asia in wild caught

primates, Macacca mulatta, and was named Semian T~

lymphotroplic virus type TII (STLV-III MAC) (Daniel, ct al.,

1985). In addition, antibodles to STLV-TIII MAC have Dbeen

detected 1n wild African green monkeys, Cercopithicus

aethiops, (Kanki, et al.,, 1985). Soon after this ohser-

vation Kanki (1985) was able to isclate an "STLV~III like®
virus which was designated as STLV-1II1I AGHM. She also men-
tioned that STLV-III Mac and STLV-III AGM cause dimmunodefi-
ciency among macaques and asymptomatic Infections 4in African
green monkeys vespectively. In addition to these monkey

viruses, Clavel , t al,, (19836) isolated another type of

human retrovirus from AIDS patlents in Guilnca Bilssaw and
the Cape Verde Islands which was f(nitially named as LAV-2

and renamed as HIV-IT (Clavel, t al., 1986)., A fourth type

of human retrovirus was isolated from healthy carrders in
Senegal durdng large scale screening of populations for
the prevalence of anti-HIV antibodies. (Kankl, et al.,
1986). All these findings led Kankl, et., al, (1985); and

Clavel, et al.,, 1986; and Newmark, 1986) to hypothesize

that an apparently harmless monkcy virus, STLV-1I11 AGM was
the origin of a harmless human retrovirus, HTLV-IV which

pave rise to a pathogenic HIV-IT, the ancestor of HIV-I,

More investigation is regquirxed to draw a phylogenctic tree to the HIV

since 8 months after the filrst isolation of the so  called
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“"harmless human retrouirus", HTLV-IV, a Guinea Bissaw woman, with no
anti~-HIV antibodies, but with 2 chronle fatal illness resembling AIDS
was found to be seropositive for anti-HTLV=~IV antibodles (Molbak, et
al., 1986). Jdnother HTLV-IV seropesitive case, with no anti-HIVI
antibodies, but with clinical symptoms was reported from a Gambian
woman living In Sweden (Biberfeld, et al,, 1984). It 1s also true
that except HIV-I both HIV-IT and HTLV-IV are not scquenced and

detailed study may iIindicate the fall of HIV-II and HTLV-IV dinto the

same specles (Clavel et al., 1986).

LIFE CYCLE OF HIV

The first event in the life cyele of retroviruses is the binding of
the virus envelope glycoprotein with the receptor for the virus
located on the membrane of the host cell. In the case of H1IV the CD4
(T4) molecule or a similar molecule acts as a receptor for the virus
(Klatzmann et al., 19%84). Consequently those cells which have the (D4
molecule or a similar molecule are possible target of HIV dinfection.
Although the CD4 lymphoeytes are the principal target cells (Barnes,
1986) some other cells like the monocytes/macrophages, some B cells,

brain astrocytes and microglial cells can also he infected (Ho et al.,

1985; DBarnes, 1986) because of the possesion of CD4 recceptos or a
similar molecule. Soon after the fusion of the wvirus envelope vprotein
with the host cell membrane, the virus core ﬁrotein is taken Into the
host cell by endoecytosis, Jeaving behind its envelope protein on the
surface of the host cell membranc. Oncce the HIV core protein dis
inside the cytoplasmrit sheﬂs its coat and the ecnzyme revarse tran=

scriptase becomes active and transeribes viral RNA Iinto DNA The

16



single strand DHA copy becomes double stranded and becomes circula-
riéed, finally migrating to the host nucleus and intesrating with the
host c¢ell chromosome forming a provirus {Gallo, 1986). This first
phasc is similar in all retroviruses (Luria, et al., 1978; Griffinth

et al., 1986). The proviral HIV DNA may remain silent (unexpressed

state) for a long period of time (Norman, 1985 and Griffith, 1986) or
it may express itself using host cell mechanlsms following antigenic
stimulation. When expressed, the integrated viral DBNA 1ls transcribed
into RNA, which 1s then translated into skructural proteins and
enzymes which are assembled at the host cell membrane to form complete

virions which are released from the cell by budding.

17



PATHOGENICITY OF HIV

Unlike the leukemia viruses which bring about uncontrolled growth of
host cells, expresslon of the previcus HIV leads not only ko the death
of the infected cells but also toe the spread of the wvirus to new
susceptable cells (Selwyn, 1986). However, the mechanism through
which HIV induces eytopathogenic effect in vivo is not clearly known,
But there 1s evidence a from in vitro studles as to how HIV wmight kill

its target cell.

(1) Formatlon of multinucleated gdant cells or syneytia (Resnick

et al., 1986; and Klatzmann, et al., 1986)

The presence of the vivral glycoprotein on the surface of
the Infected cells, can bring about tﬁe fusion of infected
and non-infected CD4 positive eells. This fusion will
result in the formation of multinucleated glant cells also
known as syneytia. This giant cell formation leads to cell
death within 24 hours after their formaiton, although the

mechanism 1s pooxly understood (Montagniex, et al., 1985;

Gluckmann, et al., 1986), According to Lifson (1986) and

Resnick, et al., (1986), infected cells displaying viral

envelope glycoprotedn on thely surface can fuse with and

ki1l non-infected CD4 positive cells .

(2) Cytotoxic killing of the CN4 cells (Wain-Hobson and

Montagnier, (19386).

The CD4 «cells are killed by a CD8 cytotoxle subset of T-

cells as a result of the infected CP4 lymphoeytes displaying

18



HIV antlgens on thedr surface arce conslidered by the cyto-

toxde T-cells as  foreipn Invaders (Singer, et al., 1986).
(3) Rkelease of soluble factors.

Dying HIV infecred cellé releases a seoluble factor or
protein which incapacitates nearby CD4 lymphocytes, possibly
by disrupting the receptoyr mechanissm of the CD4 lymphoeytoes
and consequently the C€D4  cell cannot  recognlzed antlgen

(Laurence, 1985).

(4) Formation of holes on the lymphoecyte membrane whea the
virions are liberated. When the virus reproduces itself,
the virions liberated from the lywmphoeytes make holes
in the lympbocecytic membrane which.might lead into cell death
(Gallo, 1986). The reason given by Gallo was that as very
laxge numbexs of virus bud in a mass of particles the cell
cannot repalr the holes immediately and as a result there
will be a failure £o maintain the proper Intracellular
ionlc environment whieh finally brings the death of the

infected cecll.

Whatever the mechanism of CD4 killing may be, ofter a certain critical
point this process brings abour the depletion of a -significant
proportion of the CD4 cells., The €D4 to CD8 ratio, In infected
individuals with clinical symptom is usually belew 0.9 compared to 2:1
in normal individuals. This CD4 cell depletion will make the

individual wulnerable to oppoartunistiec infections.
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HIV TNFECTION

HIV dinfection takes many forms boefore it reaches iks end stage of
clindecal discase, AIDS (Fig. 1). Some of these stages are summcrized

as follows (Population Reports, 1986).

(1) Dbevelopment of anti-lIV antibodies (scroconversion). In most
cases HIV jnfection stimulates the production of antibodies,
So far, serologlcal studles have indicataed the presecnce of

HIV 4d4nfeection in more than 112 countrles (TABLE 1),
{(2) Asymptomatic carriers state

Most infected individuals are asymptomatic healthy carriers
(Fig. 1) and can only be detected by serologleal techni-
ques . However, these agymptomatic carriers can ftransmit the
virus and henee are potential source of infection (May and

Anderson, 1987).
(1) Development of AIDS related compex (ARC)

Individuals with ARC show some clinical symptoms but do not
necessarily progress to the fatal form of the disease. ARC
may be a transitional stage between the symptom free,
seroposltive individuals, and full blown AIDS cases. This
stake is manifested by opportunistic infectlons and
nevplasmie discases such as Kaposi’s sarcoma which ardise as
a result of dopressed lummunity, Moreover it 1s also possi-
ble that antiboedy poesitive healthy carriers can develop

clinical AIDS wiihout entering into the transition stage.
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(4) AIDS
This is the final stage of the discased characterized
by elther repeated 1life threatening opportunistie infections

or skin tumors such as Kaposi’s sarcoma.

However, cofactors that may promote the development of the c¢linfical
sipns  of HIV infeciton are poorly understood although 1t 1s possible
that repeated exposure to foreign antdigens may be responsible for the

induction of HIV xeplication (Selwyn, 1986).
HOW DOES HIV ESCAPE THE HOST IMMUNE RESPONSE?

Some of the possible mechanisms that cnable HIV to escape the host

immune response arv:

(1) By killing cells of the Immune system. Ch4 cells which are
essentlal to the induction of a normal ifmmune responsc are
directly killed by the virus. This suppresses the immune

response to HIV and other antigens (Gallo, 1987).

(2) By forming glant cells

The formation of syneytia, gzlant cells, may facilitate the
passage of  wvirions fintracellularly which in turn avolds
inactivation by clreculating neutralizing antibodies,
in other words the virus travels from one cell to the next
without bedng cxposed ko the immuﬁe system (Kesnick, et al.,
1986}, Although the syneytia dics within 24 hre. this time

may be cnough for intensive viral replication.




(3)

(4)

Using the brain as a vescrvoir of virus

HIV e¢scapes the host’s  dimmune vesponse by hiding itsclf dn

an immunologically previlaged site 1like the bralin, Hence,

the brain could act as a reservoir of the virus. The virus’

neurokbropism in some advanced stage patients may be an

cxample of this.

éenetic variability (Alizon et al., 1986)

Antigenie drift and shift may scrve as one means for the
virus fto escape the host’s immune response (Essex et al.,
1985; Haase, 1986)., HIV shows high degree of heterogenity.,
One isolate 1s different from another disvlate, particularly
with respect to the envelope glycoprotein antigen (Hahn, et
al., 1985). The rate and degree of genomie variatlon in HIV
is  very high when comparaed with other retroviruses (Essex,
1985). This wvartabildity may be duc to errors made by the
enzyme reversgse btranscriptase during transcrdption (Coffin,
1286). Hence the antibody produced against one strain of
HIV may not be pfotective for another type of strain, This
mightt be once of tge recasons why HIV escapes the host’s

Immune response.



EPIDEMIOLOGY OF AIDS
Although AlIDS has been recognized only 8 years ago over 50,000 people
In more than 10C cuuntries are atffected (WHO, 1987) of whom more than
36,000 are from the Unites Stares of dmorica. In Eurxope the number is
lower (5,100) which is simllar to Africa (Sce Table -1).

TABLE 1

AIDS CASES TN 5 CONTIMENTS as reported by
WHO, May 1987

Continent No. of Cascs Ho. of Reporting
countries

Americas 40,500 33
Europe 5,100 27
ODccania 404 2
Africa 5,000 27
Asia 103 15

TOTAL 50,703 104

The number of AIDS cases 1s almost certainly under reported and may
exceed 100,000 (WHO, 1987) since the reported cases of AIRS most
probably represent only the tip of the idceberg with many cases
unrecognized., In addition teoe AIDS, 300-500 rhousand people have ARC
and 5-10 million people might be asymptomatic carxiers capable of

transmitting HIV (WHO, 1987).

The zlobal prevalence of AIDS is inereasing rapidly., If we consider
the US, where dntensive AIDS research and case¢e monitoring is going oo,
the case doubling tdme of AIDS was 5 months in 1981-~82, & months in
1983-84, and In 1585 to wid 1936 1t slowed down to 11-12 months

(Selwyn, 1986). This decline in the case doubling time may be
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acecounted by the the Increased public awarness frowards AIDS. Although
there is a decrcase in the case doubling time, and the disease {s not
arresterd, the number of  Individuals affected is still incrcasing
(TABLE 1%).

TABLE I1I

Progression of AIDS in selccted countrices since the
onset of the diseasc

Country . <7% 1579 1980 1981 19872 1983 1984 1985 1986
Fed. Rep. Germany 1 2 - - 10 42 - 377 875
France ) 7 12 17 47 94 - 573 1040
United Kingdom - - - 2 7 24 77 2867 610
Switzerland - - 2 5 10 17 - 100 192
Belgium - - 2 6 14 38 - 139 180
Ttaly ) - - - - - - - - 367
Usa - - - 126 514 4069 95353 16400 29536
fBrazll - - - - - 50 188 540 754
Canada - - - - - 81 217 513 786
Haici - - - - - 232 340 377 501
Zalre - - - - - - 322 332 -
Source:

Bulletin of WHO, 1984; Weekly Epidemioclogleal, Record, 1936

WHO, 19837.
This growth in the incildence of ATIDS led the Public_Health Sexrvice
(PUHS) of the United States to prediect thar hy 1961 74,000 more
Amerlcans will acquire the disease (Anon, 19286). Accorddnyg to this
predietion, the total AIDS cases, & yevars from now, In the USA alone
will reach 311,000 of whom 179,000 (53%Z) will diec, Outside of Europe
and Noxrth Ameriéa detadiled dnformation is naot availlable since
inadequate health care management and poor diagnostlc capabilities

make kthe accurate assessment of AIDS difficult.
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Initially, the first ALIDS cascs were male homosexuals however more
detailed investigations showed that other social groups sueh as intra-
venous druy uscrs, recipients of bhlood and blood nroducts,
hemophiliaics, <children borne to drug addicted wothers and hetero-
sexuals weve afflicted with the disease (Curran 2t al,, 1985). 1In the
USA and Europe 73=-75%Z of AIDS patients arxe homosexuals whereas in
Africa, heteroscxual transmission of the disecase predominates

(Cuxran, et al,, 1985; Quinn, et al., 1986; Acheson, et al., 1986).

As can be seen from Table TIII, in Africa the cpldemiologlical picture
is different from that of dAmexica or Burope. In Africa, women are
frequently affected and the male to female ratloe of AIDS paﬁients is
nearly equal (Plot and Mann, 1986) whercas in Europe and the USA the
ratios are l6:1 and 14:1 respectively., Thus, heterosexual
transmission of AIDS wmost probably Indicates that an ever dincreasing

number of Iindividuals may become infected.

TABLE 111
PROGRESSION OF AIDS IN SELECTED CGOGUNTRIES SINCE THE

ONSET OF THE DISEASE

Risk Groups Usa Europe Africa
Cases of AIDS 12932 2162 177
Male:Fenale 14:1 16:1 1:1.1
Homosexuals 715% 73% 2.5%
IV Drug users 172 i1% 0%
Blood Transfusion 1.5% ¥4 4%
Haemophiliacs 0.7% 4% 0%
Hetcrosexuals 17z 6% 507
Others 4.8% 4 0% 13.5%

Source: Quinn, et al., 1936,
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AIDS has

high risk c¢orups

1586 ;

WHO,

been reporied

1986). The

is shown in TABLE 1V,

from 27 African countries

number

such as prostitutes

of AlLDS cases

and

in

TABLE-IV

predominantly

thelr eclients (Mann,

AIDS CASES IN AFRICAN COUNTRIES AS OF FEBRUARY 6,1987

Sourcc:

Unlike many other discases

affects

a serious social problem (Flg., 2

27

3
7

which affect the old

.

For example,

Country No. of AIDS cases
Besatho 1
Eenin 2
Botswana 6
Cameroon 21
Central Africa Republie 250
Chad 1
Congo 250
Ghana 73
Ivory Coast 118
Kenya ‘ 109 .
Halawi 13
Mozamblgue 1
Niperia 2
Rwanda 13
South Africa 41
Tanzania 669
Tunisia 2
Uganda 766
Zalre® 832
Zambdla 250
Zembabwe 6

WHO, 1987; * Quinn, ct al,, 1986 (1985 datu).

in Nairobi,

among

some African countries

and the very vyoung,

the most productive scetor of the population and jis therefore

Kenya,

ATIDS
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the mean age of the Infected individuals is 28 years and in  the US4
and Zaire 80-91% of AIDS cases are found in pecople hetween 20 and 49
years (Krelss, et. al, 1936; Mann, ¢t al,, 1986; and Selwyn, et al.,

1986, and thls age group is scxually active,
SERQOLOGICAL ANALYSIS OF HIV INFECTION

In many viral infections the host produces specific neutralising

antibodies which result in protective immunity. However, the antlibo-
dies produced 4ip respouse to HIV infection are non-neuftrallizing and
are only markers of HIV dnfeetion (WHO, 1985: Se¢lwyn, 1%86). As can be
seen from Table V, carlier findings, in 1984, showed that exposure to
HIiV results dn the production of anftibodies and both the virus

(Schupback, ot al., 1%84; Sarngadharan, et al., 1984; Gallo, et al.,

1984; Brun-Vesinet eb al., 1984) (Sec also TABLE V).

TABLE V

ANTIBODIES TO HIV IN PATIENTS WITH AIDS AND ARC

HTLV-IT1+

Diagnosis Number Antlibody detected
Tested Number A
AIDS 49 43 87.6
ARC 14 11 78.6
IV DRUG USERS 5 3 60.0
HOMOSEXUALS 17 G 35.2
NORMAL SUBJECTS 164 1 0.6
Source: Schupbach, et. al., 1984; Zarnpadharan, et al., 19843

Gallo, et., al, 1984.
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These findings were the corner—-stone for the development of reagents
for diagnosgtic purposes as well as for detailed molecular and
jmmunological  analysdic. A5  a resultb, the first generation of
diagnustic kits and confirmatory tests such as DEnzyme Linked Iumunoso-
rbent Assay (ELISA)and Western bloting were developed. As a result of
cross reactivity with HLA antigens present on the eell line, the ELISA
test may sometlmes wrongly ddentiy antibodies to HIV, so-called false
posicdve results. To avaold or minimize these ELISA false positive
results a more specific confirmatory fest was mandatory and Western

blot serves this purpose.,
2} Enzyme Linked Immunosorbent Assay (ELISA)

In this test specific antibodies bind to HIV antigens fixed
on the solid phasc. After consccutive washing, an antibody
te  human immunoglobulins, conjugated with an enzyma, like
peroxidase 1s added, and forms a complex with the first
antibody. The reaction is visualized using a substrate
reagent that penerates a vellow or orange color, 1if antibo-
dices apailnst HIV are presant., The dintensity of the color
developed 1s proportional to the anti-HIV antibody concen-

tration in the sawmple.

bh) Western blot test
Proteins from disxupted HIV are separated clectrophoretica-
Ily on a sodium dodeeyl sulphate polyacrylamide gel (SDS-
PAGE). Onece separated, the pattern is transferred across an
clectric - ticld onto nitrﬁcellulose paper. The nitrocellu-

lose paper Is  cul into strips and ecach strip Is tested
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with test X3 SUIRIN If the serum contains anti-HIV
antibodies, they will bind to the antisgen. The strips are
then treated with an anti-human immunoglobullin conjupated
with an e¢nmzyme such as peroxidase and subsequently incuba-
ted with a color developer such as 4~chloro-l-naphtol. The
appearance of black or pink bands on the strips indicates
the presencsa of antibody specific for certain viral
proteins having molaecular weights of 24,000, 32,000,
41,000, 53,000, 55,000, 64,000 and 120,000 daltons. The
test is considered positive 1f the antibodies are present
which react with the 41,000 dalten aunvelope glycoprotein

(gp) in association with some othexr viral proteins,

Clinical diagnosis and secrological assays showed that iun the United
States of America and Westoern European ccuntriles the majority of adult
AIDS cases (80-90%) continue to occur in homosexuals and intravenous
drug users and sexual partners of the persons 1In these groups.
Although the main socilal groups affected by this virus, in these two
continent, are homoscxuals there is growing evidence +to Indicate
spread of the virus teo hetevrosexuals. For example Iin Greece, where
AIDS has recently been accounted, 6% of the repilsterxed female prosti-
tutes have anti-HIV antibodles and about 20%-50% of the prostitutes in
West Germany are infected, mwmost of them druyp abusers {(Acheson, 1%86;

Hageltine, 1986).

The pleture ds wvery ddiffcerent in Africa where homosexuallity is
uncommon and most of the HIV seropositive dndividuals are among
heterosexuvally active men and women. An incyeasing number of pecople

with AIDS and anti-HIV antibodies has boen vreported from Afrdican
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enunkriocs  among  groups with visk Sehavisur such as  prostitutes and
their elients (Tuble VI), For cexample, mﬁst male patients dn Rwanda
gave 2 cammon history of mulbtiple contacts with prostlicutes and  43%
of the patlents were themsolves prostitutes (Van De  Perre et al.,

1985).

TABLE VI

Showing the prevalaence of sercpositive individuals dn 6 African
countries

Number positives/Bumber tested (X positive)

Country
STD Clinics®
Prostitutes Controls Custoners Controls Females Malces
Kenya 50/90(56) 1/42  (<2) 3/40(R) 1742(<2) - -
Rwanda 26/33(68) 4733(12%) 7/25(28) 2/27(7) - -
Zaire 10/377(27) - - - - ~
Ivory
Coast 26/232(12.9) 22/365(3)
Zambia - - - - S/20(45) 32/119(27;
Tunisia 107 (Cp)=®% - - - - ' -
*  STD = Scoxually Transmitting Discase

*#% CP? = Clandestine Prostitutes.

Kreiss, et al., 1986; Mclhye,

Source: Van Be Perre, ¢t al., 1985; al.
:t. al., 1987.

et al,, 1956 and Danis, ot

The finding of a significant number of women »nrostitutcs with anti-
bodies to HIV in the African countries (TABLE VI); the cstablishment
of sexopositivity or elinical AIDS in individuals with multiple sexual

partners, the nearxly equal infectdon raticv of males to females
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(TABLE TII) suggests that heteroscexualactivity and other unknown
factoxrs might also be an important factor in che transmission of HIV,
HIV infecrion in these African countrics, wusing prostituites and thedir

elients as the wmaln transmittors (Table VI), may spread from one

comnunity to the other within a short period of time.
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OBJECTIVE OF THE STUDY

To dz2te bthere ave no officially rcportadrﬂuscs of AIDS  in  Bthiopla.
However, antibodics to HTLV~I, which is one 0f the suspected oxrganisms
of being ancestral to HIV, has been detected from Ethioplanm migrants
to Isracl (the Falashas) (Ren~Ishal, et al., 1985), althouph a contra-
dictory result was obtainced by Katpas, ¢t al., 1586, Henee, the
existance aof antibodies to HTLV~T 4in the Falashas; the appearance of
seropositive Individuals aund AIDS patients in the nelghbouring
countries, the country’'s economic and diplomatic velations with
various mnations and the existance of high number of prostitutes in
urban arcas make it likely that HIV seropositive "individuals and/orx
AIDS patients might be present in Ethilopla. Because of the Thigh
number of sexual partners they have, the prostitutes and male clients
are ¢xposed to the sexually transmitted diseases, Therefore the main
cbjective of this work is to determine the prevalence of antibody
reactivity against HIV in prostitutes and male clients in Addis Ababs
related with age and sex. Sexum samples collected from these high
risk groups and controls werza secreened by ELISA and all the anti-HIV
antibodies positive sera and an equivalent number of pegative sera
were assayed by Western blot. These tests for antibodies to HIV are
used to ldentify people who are infected and to guage the prevalcnce
of infection in the sample popﬁlation which is of a paramount public

health dmportance.
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MATERIALS AND METHODS

Study Suvra

1]

Sera  from  4Y4 subjects were colloccted between Hovember, L1985 and
February, . 1587, The individuals partiecipating in the study include

prostitutes, male clients of the prostitutes, housewives, peasants,

and a few samples from othexr social groups.

1, Female prostitutes:

[

a) 153 serum samples werxre obtained from prostitutes who
presented for routine VDRL testing at twoe health clinics din

Addis Ababa, namely the Arada and Kazanchis clinics.

h) 24  sera were collected from female prostitutes at Chenceha
{Gamo Goffa provineces) = about 600 kam. Houth of Addis Ababa,
These sera were of interest because they were obtained Iin a

repote rural arca.

¢) Follow up study was done an 20 female prostitutes at

an interval of B8 to 12 months.

However, the wmigration «f prostlitutes from s»ne bar to the

athoer makes further fcellow very difflcult,

2. Sexum samples from (40 male clients of prostitutes were also
obtained from Arada and Kazanchis clinices, The individuals  in
this #roup came to the clinies complaining of at least one

sexually transmitted discase.
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3. guntrnl subjeegé

a) 177 scrum simples were collectoed randomly from  iondividuals
coming to clinics and hospltils secking medlenl care other
than sexually transmitting discasc<s. The individuals were

Erom both urban and rural arcias,

b) 32 sitored scrum samples from leprosy  patients  (collected
from 1978/1984) were also tested to see if the dnfeection
has established 1in these individuals, who are highly

exposed to various types of infection.

Ffom vach subject information on address, sox, age, birth place,
whethor he/she has had a reeont blood transfusion  or  not, whether
he/she has had any injeetion within the last 2 years, marital status,
history of sexually transwitted discases In the last 3 years, health

status and duvaticsn Sf prostitution (If a prostitute) were reecrded.,

A 10 ml bleod sample was taken from each patient and centrifuged at
1500 RPM for 15 min. (using IEC Model PR-J centrifuge)., 'The serum was
removed and stored at =20 €. These sera were tested for the presence
of anti-HIV antibodies In two stages. First, all sera werc examined by
Enzyme Linked Immunoscrbent Assay (ELLISA) using commorcially available
kits. These kits were kindly given to Professor Sven Britton by
Organcn Sweden. This test 1s useful for the determination of quantita-
tive levels of antiboadics to disrupted HIV antigens enated on  the
wells of the microtiter plates. Secondly, 211 the ELISA positive
samples and an equal numher of negetive sera were further analysed by
Western bloting using HIV antigens supplied by Dr. Rohert €, Galle,

from the National Cancer Institute, USA te Prof. Sven Britton,
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1. Enzyme Linked Twmmunusorbent Assay (ELISA)

96 well plataes coakaed with BIV lysates with the required reagents vere
obtained from Organon Teknika, To ¢aeh well 50 vl of  wcach sevum
gample, at a Allution of 1:100 in sample dilucnt (4 ml of sample
diluent, 20 ml of normal gnat serum and 80 ml of distilled water for
96 wells) was plppetted, The plzte was covered with plate sealer
and Inecubated in o wet chamber at 37 € for 30 mlin. The wells were
washed 4 times with wash buffer (concentrated phosphate buffer diluted
in 1:25 with distilled water), 40 ul of the conjugate dilution (5.5
ml of diluted sample diluent added to a vial contalndng freeze dried
conjugate) was poured dnto each well, covered with plate sealer and
incubated at 37 € for 30 min. The wells werxe then washed 4 times
with wash buffer and allowed to react with 50 ul of the substrate
mixture containing crthophenylene diamine (0OPD) (3 OPD tablets in 7.5
ml distilled water) with 300 ul =f urea peroxide scluticsn (:ne urea
peroxide éablet in 10 mi of distilled water) and incubated in a dark
place at room temperature for 30 min. (this time without plate
sealexr). The reaction was sitoppcd by the addiitcin nf 50 ul cf 2M It SO
in ecach well and the resulting color measured with a Dynatecech  ELISA

reader  (at 492nm).
2. Western Blot

HIV antligens ware mizxed with the final sample buffer (consisting of
20% glyeeroi, 10%Z mercaptnethanol, 4% SDS and 50mM Tris buffer in the
presence of bromophencl blue, pilé.d) bniied for 5 minutes, centrifuge
at 15,000 RPM for 5 minutes and the supernatant was 1Uﬂacd on the gel.

Then the HIV viral antisens woere clectrophoresed on an 11.5%4 runniung
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gel and 4% stacking gel, the thickness of the pel belng 0.75am. The
gel  leading dye frount was elcctrophoresed into the sepavating gel 13
c at 15mA, The proteln bands on the gel were then transferred to  a
nitrocellulose paper inm a trans-blot aparatus (BIORAD) din Western
blaotting buffer (30mM Tris and 250mid glyeine, ph8.3) at 42 wvolts for
45 minutes. The nitrocellulose sheet was cut Into 0.5 - 0,6 em strips
and blocked with 0,05% Brij (Peolyoxyethylene 20 cetylether (Brij 58)-
SIGHMA) in 50 mM tris base containing 0.15 M HaCl (pH7.4)-~MERCK =~ for
60min. The tuest sera were then diluted in 1:100 with the blocking
medium, The strips were incubated with the dililuted sera overnight
with rocking. All the incubations were performed at room temperxature.
The strips were washed 3 times with 0.05% Brii sclution and treated in
a 1:150 dilution of peroxldase cenjugated rabbit anti-human immunoglo-
buliﬁs and incubated for 2 hours (with roucking). This was followed by
3 times washing,. To amplify the bands, the strips were further
incubated with peroxidasc labelled swine anti-rabbit Ldmmuncglobulins
(1:150 diluticn) and incubated for 60 minutes. After washing the
strips 4x in 0.057% Brij followed by rinsing in distilled dediondized
water for 5-10 min., the bound percxidase was detected with & -
chloronapthol  50mg »f 4- chloro-napthol disolved in 10 ml of dimethyl
sulphoxide . From this solution 2 ml was taken and added 100 wl. of
deionized water, To this solution 2 ml of a 1:100 dilution of a 30%
hydregen peroxide (V/V) was added and the strips were flcocoded with
this solution. The strips were shaken vigorously and within 2 te 4
minutes the charaecteristic banding pattern showed up on the strips

incubated with a positive serum.
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RESULTS

Sera from 494 subjects {mecan age 27.9, range 12-75 years) including
prostitutes, wmale eclients to prostitutes and control gpgroups were
collected, and sercened by ELISA (Organen Teknika) for the prevalence
of anti-HIV antibodies. An  ELISA positive or deubtful serum was
repeated twn tlimes before it is analysed by Western bloting. If the
serum 1s positive twlice then it is considered as ELISA positive and
tested by the confirmatory test - Western blot, Although, the
manufacturer of the kit recommends the cut off value as an absorbance
recading of preater or equal to 0.5 times that of the mean absorhbance
value of the negative controls plus the mean absorbance value of the
low positive controls (usually gives a valu. ranging from 0.,11-0.35),
"in practice almost all the positive saumpels show a value ranging from
_0.33 to 1.87 (sce TFig. 3). Al) the anti~HIV antibody positive and few
selected seronegatives sera ware further assayed dy Westernm blotting.
An  indlvidual was consldered seropositive for HIV 4if the Western bhlot

agsay showed a pusdtive result for the gpél.,

Prostitutes comprised 177 of the 494 individuals included in the study
(TABLE=VII).  One hundred and fifty three progtitutes (mean age 25.2,
range 15-58 vyears) live in Addis Ababa (urban) and the remaining 24
{mean age 23,08, range 17-40 years) arc inhabitants of Chencha, Gamo
Gofa province, {(Rural). The overall mean age for both groups was
24.96 years and duration of preostitution xangos from 2 months to 12
vyears. Only o©ne of the prostitutes had sexual contact with non-
Ethiopian citizens and tws had had taken blood transfuslon in the last

fouur years.
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One hundred and forty men who were attenders of two cliniecs whilceh
treat sexually transmitting discases were also cnrelled In the study,
These  individuals are among the 494 study subjects and  treated as
clients of prostitutces. Hundroed thirty of thesc wmen (mean age 26.9,
range 15-68 vyeaxrs) came from urban areas for wmedlcal treatment of
venereal diseases. The overall mcan age of the clients was 27.13
years. All the elients had had mare than one seoxual partner and no
one had a history of blood transfusion or sexual contaet with non-

Ethiopians.

TABLE Vi1

Prevalence of Anti-HIV antibodies in Prostitutes,
male elients and control groups

STUDY CROUP

Prostitutes Clients Controls
Urban Rural Urban Rural Urban Rural
Male Female Male Female
No. Scra tested 153 24 130 10 50 72 34 21
Age
{yrs)
Range 15-58 1740 15-63 22-75 15-50 15-68 17-75 18-65
Number of ELISA 9(5.%) 0 6(4.06) 1(10) 0 2(2.8) 0 0
Anti-~HIV (%)
Antibody Western
Poslitive Blot 9(5.%9) 0 4(3.08) 0 ] 0 0 0
Sera (%) '

As  shown TABLE VIT 177 individuals were enrvolled in the study as

controls. Amony them 112 (mean age 29, range 17-75 years) ave from



Addis Ababva (urban) and 55 {meon age 34.7, vange 17-75) are from rural

arcas.

Servlogical Tests - TABLE VII and TABLE VIII sho,ws the prevalence of

anti-HIV antibodies din all suhjects as teskted underx different
assays. From Table VII and VIII it is shown that anki-HIV antibody
frequency was hilgher in prostitutes than eclients or contrel subjects.
Based on the Western blot assays antibodies against HIV were detected
in 9 (3.8%) of the proustitutes and 4 (3%) of the male clilients who are
living in Addis Ababa. (See alsuo fig, 4)., HNone of the samples tested

from the rural areas were Ifmmunoblot positive.

TABLE VIII

Anti~HIV antibody prsitive sera tested with different assays

Organon Helcome#® HIV antigen
Test Test detected in kD
{(Western hlot)

601 + + 24,34,41,53,55,64 +
6071 - + 24,34,55 -
0100 -+ 4 24,55 -
0104 + + 24,34,41,53,55,64 +
0119 + + 24,34,41,53,55,64 +
0122 + - 24,34,41,53,55,64 +
0167 + - 24,55,64, -
0254 -+ + 24,34,41,53,55,64 +
0287 + + 24,55 -
0317 + - negative -
0406 + ? 24,34,41,53,55,64 +
0515 + ? 24,34,41,53,55,64 +
0545 + 7 24,34,41,53,55,64 +
0548 + ? 24,34,41,53,55,064 +
0552 + ? 24,34,41,53,55,64 +
0553 + ? 24,34,41,53,55,64 +
0554 + ? 24,34,41,53 55,64 +
0212 + + 24,34 ,41,53,55,64 +

* Test performed in the State Bacteriological Laberatory, Sweden.
?7 Serum not tested,
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Age distribution of the sceropositive subjecks - The age distribution

vf urban Individuals with anti-HIV antibodies range between 15-49
years (TABLE IX). 91.1% f the seropositive subjects have an ape

range of 20-49 ycears.

TABLE IX

Age distribution of anti-HIV antib.dy poesitive subjects
in the Urban study group

Number of HIV Seropositive Sera in Western Blot (%)

Age Group Prostitutes Clients Controls

15-24 5 (3.3) - ~

2534 2 (1.30) 3(2.31) -

35-44 I (1.65) - -

45=54 1 (G.65) 1 (0.76) -
Regardihg the c¢linical  thistory and status of the 7 avallable
seropesitive individuals only ocne male e¢clieuts showed clinical

features of AIDS -or ARC. Others show no marked difference in thelr
clinical history -and status when compaed to  the sexronegative

inddividuals, The results are presented in TADLES X and TARBLE XI,.



HISTORICAL AND CLINICAL STATUS OF 4

TABLE X

ANTI-HIV
POSITIVE PROSTITUTES

ANTIBODY

Code NU./
*Age

Clinical Histsry and Status

0212/ *17

Prostitute fur 1 year, at least 10 sexual contacts perx
month (10-15 birr for a night and 6 birr for a time)

has contacted gonnrrheae and uvrinary tract Infection during
the period of prostitution. Multiple erosicn of the vagina
and ulcer with scanty discharge. Her weight decreased from
65-57 kg within a year. She also complains of fever. HNo
sexual contact with non-Ethiopilans.

0122/%22

’
for 3 years, sexual contact with 8-10 customers
(10-20 birr for a night anud 5 to 10 birr for a
sexual contact with non~Ethioplans. Healthy
with ne complaint of any disease,

Prostitute
per month
time). HNo
individual

0119/%24

Prostitute for 7 years, sexual contact with 14 customers
month and usually practices sexual Intercourse
day (10-20 birr per nighr and 5-10 birr for a

had eontacted chanercid, and no sexual contact

Ethiopian. Complaining of constant fever,.

per
2 times per
time). She
with a non-

0254 /%24

Prostitute for
times per day,
contact ranged

8 years, frequence of sexual contact 1-3

hefore two years her frequency o©f sexual
between 30~90 per month. But later it was
slowed down to 3 sexual contacts per vweek. Has wvaginal
discharge and complalning of dntermitant fever and
Infrequently night sweeting. No sexual contact with non-
Ethioplans. Weight loss from 64 k. to 5% kg.o with in 8
months.




TABLE XI

HISTORICAL AND CLINICAL STATUS OF 3 ANTLI-HIV ANTIBODY
PGSITIVE MALE CLIENTS OF PROSTITUTES

]

Ccde No./ Clinical Histury and Status
*Age

0553/%45 Marriced, father of 4 children, no history aof blood transfu-
slon, has a marked weight loss from 62 kg. to 51 kg. within
6 wmunths. Developed Herps zostexr infection for over 6
months.

0554/%30 Sinpgle, without children, no history of blood transfusion,
showed marked weipght loss from 55-36 kg. within 6 months

time, He has been treated for chancroid before one year.
Has sexual eontact wlth about 10 prostitutes in the last 2
years.

0552/*%27 Single, nawithout children, no historxy of blood transfusion.
Frequently wvlslts prostitutes. Has a non-Ethiopian girxl-~
friend. Except his complaint of an abdominal palin, he is
healthy looking.

We attempted to ianvestigate the risk of transmission ¢f HIV to non-
sexual hounschnold contacts of 5 seropositive individuals., Twenty seven
participants have had casual contact with these seropositive subjects.
The type of casual contact includes hand shakdng, hugging, kissing,
sharing of toilets, bath, towels, rathor blades, eating and drinking
vtensils and sleeping in  the same hed, The mean age of the

participants was 23.6 raanging from 2-58 years and non had antibodies

to HIV virus.

To examine the cstablishment of HIV infcetion In Ethiopia before 1984
and to sece 1f there is any corrclation hetween leprosy and UHIV

infectdon we ddd a retrospective study on 32 stored sera collected
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between 1978 and 1984, The first ELISA test showed one sample with
weakly positive result but when the sample was retested 1t was  found

to be nepative which was supported by Western blot assay.
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DISCUSSION

In Afriea the at risk behavinur aroups most susceptible for HIV  are
mainly male clients who frequently vigirs prostdtutes  and the
prostitutes themsclves (Clumeck, . 1985}, A high prevalence of
antibodies to HiV has been reported from Rwanda, Kenya and Zaire
(Vander Pexrre, et al,, 1985; Kriess, et al,, 1986; and Hann et al.,
1986). Clinical AIDS is also recognized in Afrlean patients,
heterosexual contact beiny the most probable mode of fLransmission
(Brun=-Vezinet, 1985; Pist and Mann, 1986)., Serclogical suxrveys for

anti~HIV antibodies done in Africa were initially unreliable because

of high false positive rates (Mann, et al., 1987). In our study a

positive or doubtful sera for HIV antibody was first screened by ELISA
Vtwo times and then for-a repeatedly ELISA positive sera a Western blot
assay was performed. Even by repecated sercening of the sevum sample
by ELISA alone we were able to exclude 5 seva which showed a positive
resulft in the initial screening, Calculations based on the company’s
(Organon Teknika) reccommendation mostly showed an absorbance reading
with a range of 0.11 - 0.35. However, in practice all the Western
blot positive samples showed a value ranging betwecn 0.33 to 1,87 (sece

Fig. 3).

The result of the Addis Ababa sera showed (TABLE VIIL) that the

prevalence of antibodies against HIV infection was 5.8% in prostitutes

and 3% in eclicnts, Even 1f we consilder the ELISA positive results
alone, the prevalence of HIV antibodies were more common in
prostitutes than the clicvnt or controls subjects. Nevertheless, the

pexrcentage of seropositive prostitutes in Addis Ababa is  1low when

compared with the results from Kigale, Rwanda (38%), Nairobi, Kenya
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(59%), and Kinchasa, Zaire (27%). The reason for thils differences 1is
nat  clear althouizh the low number of serupositive lndividuals within
the urban population tested and rhe Laeck of svro-posiitive dndividuals
from rural argas (TABLE VII) may sugpest a more recent oestablishment
of HIV idnfection within the two high risk groups studied in Addis

ababa.

There 418 also evidence that stored sera collecked from Ethiopia??QED
betweecn 1978 and 1984 contaiﬁ no ant i-HIV antibody (Qqﬁa_ngp__ﬁh?yqltﬁg
Maayan et al., 1986 has also tested 244 recent Immigrants from(?!
Ethiopia to Isvael wusing Abott ELISA for the presence of H1IV M&
antibodies. By this test about 1l6.4% were seropositive and when the
eonfilirmatory test was done using Western blot all were found to bhe
sernnagative, The Leapue of Ked Cross and Red Crescent .Societies
(1986) and the WHO experts in Geneva.(Engers - personal communication)
have alsce shown the lack of anti-HIV antibodies from Ethiopian sera.
These researchers did not mention which soelal groups the sera
belonged and hence a direct comparison may not be possible with our

results. All these may suggest Lhat HIV infection has not yet spreas:l

in Ethiopia.

The relatively high prggalence of HIV infection in urban prostitutes
when compared with clients and controlsfmay also be an indicatox of
the HIV s potential spread within a foew years time to another urban
areas o0of the country facilitated by the movement of prostitutes from
one area to the other, Additionally, this prevalence of anti-{IIV
antibodies in prostitutes and clients rather than the cuntrol groups
may suggest a clue for the heterosexual transmission of HIV among the

promiscuous individuals.
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All  ELISA vpositive samples and nearly an equal waumber of ELISA

negative samples were tested by Western blot assay., Sere showling
borderline ox doubtful  values In ELISA were further conflrmed by
Westoexrn Dblot, The predominant HIV protoeins detceteoed (Table VIII)

include polypeptides having welecular welphts of 24,000, 34,000,
41,000, 53,000, 55,000 and 64,000. Sarngadharan, ct al., (1984) have
shown a glycoprotein {gp) with a molecular weight of 41,000 daltons
(gpbl) to be the prominent and commonly reéognized protein by sora
from AIDS patients and he suggested that a sample 1s Immunoblot posi-
tive if 1t showed a banding pattern 1in the 41,000 molecular welght
region in asscclation with one of the major HIV proteins., But
rescarchers still ddiffer in opinion as to which HIV proteln has to be
considered as a marker for HIV infeetion. The obscrvatlon by Lange et
al., 1986 showed the scquential production of antibody in the course
of HIV infecticn. The protein with 24,000 daltens molecular weight

(p24) was detected first followed by p55 and finally appearance of

antibodies to the rest of the UIV proteins, complicates the problem.

According to Groopman ¢t al.,(1986) a specimen 1s sald to be

immunoblot reactive by the presence of bands at the p24 or pphl
molecular welght region in the presence or absence of other associated

bands, Whereas Kreiss et al., 1986 considered a serum sample to bhe

positive {f a p24 positive band appears »nn the blot. Because of the
simllaritices ™ in the coure protein of HIV-TI, HIV-IT and other human
reproviruseg (Gallo, 1985: Wong-Staal and Galle, 19853, I prefer to
conslider a sample to be seropositive Lf the sample tested shows a
prominent vreactivity with the virus’s trans-memhrane glycoprotein,

gphl, in associlation with other HIV wirval proteins,
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Based on  this eriteria out of the 38 BLISA positive scra 13 were
canfirmed to be positive by Western lot (Table VIII). From the
Hestcern blot megative but BLISA positdive scrva 4 worne pns{tive for 24
and p535 (Sece Fip. 4). These ELISA positive and fmmunoblot negative
sera wmay be due ton the presence of cross reacting antibodies as a
result of infection by related viruses,. The observation of Lange b
al., (1966) which emphasizes the appearance of antdbody to p24 as an

inltial response in the course of HIV infectdion may not be ruled out,.

The 3rd possibility could be a non-specific binding.

Seropositivity was restricted to individuals who were dn their
sexually active period of life. Aboutt 91% of the seropositives
are within the 1range of 20-49 years. {(Table IX) and 77% of the
seropositives a£u in the range of 20 to 40 vears. Similar results

have been reported from Zaire and USA (Quinn et als 1986). The peak

prevalence oecured earlier in women (range between 15 and 24 vears)
than in wmen (range 25-34 years) and the infection ratio between female

and male beding 2.5:1.

OQur study was mainly concentrated on screening of individuals coming
to e¢liniecs treating sexually transmitted diseases and hence 1t may Dbe
difficult to see AIDS oxr ARC cases. As can be seen from TABLE X and
Table XI there was no sign of lymphadencopathy which {is usually
observed in more than 50% of AIDS or ARC patients. Out of the seven
antl-~HIV antibody positive individuals examined forxr ¢linical  history
and status (Table X and XI), 3 complained of fever, 4 showed weight
loss which was marked 4n two, One seroposltive male client, in addi-
tion to a marked weight loss, had recurrent herps zoster, which is one

of the opportunistic infections shown in AIDS or ARC paticents, and



hence c¢an be consldercd as AUC  patient. Except this 1individual,
whether the eccwmplaints of the scropositive lndividuals are results of

HIV infeecticn ox not requires further follow up,

Once we established the prevalenzce of aniti-HIV antlbodies in the
prostitutes and their c¢lients, we trled to seec the risk of
transmission of HIV among fric;ds, sisters, brothers and otherx
relatives of 5 serovpositive subjects. Our result showed that all the
samples collected from thesc subjects were negative. The limitations
of this study 1s that we have no Information on how long tH;
seropositive individuals have been carricrs of HIV before diagnosis.,
But 4in isotype assay {(data not shown) all the sercpositives show high
banding pattern with IgG antibody rather than IgM antibody, which may

:

indicate that infection 1s not recent in these subjects, These

results agree with the earlier findings reported by Saltzman, et al.,
" (1986) and Peterman et al., (1986) and from our result we have no

evidence of transmission of HIV thrxough casual contact.

Although the prevdlence of anti-HIV antibodles. does nor appear to be
wide spread throughout the population, our findings clearly indicate
the ¢stablishment of HIV infection in prostltukbes and male clients., A
better understanding of the distribution and route of spread may be an

imporfant factor in the prevention of HIV infection.

To slow down the progression of HIV, it is werth mentioning the

following points.

a) epldemiclogical surveillance to find out risk factors and

risk groups.

51



b)

c)

ad)

e)

£)

8)

Momentarly

infection,

Screening of blouod donors among the blood

keep contaminated blood vut 2fF the hlood

donors in order to

supnly.

Follow up for all the svropositivae fudividuals.

Educate pcople about  AIDS and encourage

number of secxual parfners,

sexual parftners.

Educating people and dnereasding of their

AIDS.

Establishment of well equipped laboratory

capacity for serclogical diagnosis of HIV

them to limit th-

Avold sexual intercourse with an Iandividual who has wmuliiple

avareness towards

which will have a

infeecetion.

in the absence of vaccine or therapeutiec drug, for HIV

there is only one way to go out of this

prevention.
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