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ADST~ACT 

AcquiEcJ Synclrome (AIDS), by Humon 

Immunod~flciuncy Virus (HIV), is becoming a world challenge and 

concerno To determine the prevalence 0f onti-HIV ~ntih0di~s Bmong 

groups of high risk behaviour in Addis AbahA, 494 suhjects (mu~n OgD 

27.9, rongD 12-75 years) were st"died. The study group comprised 177 

prostitutes (153 from Addis Ababa, 24 from Chencha), 140 malo clients 

(130 from Addis Abnba, 10 frnm the c',untryside), and 177 controls both 

fr0m Addis Ababa Bnd the rural areas. Out cf the Addis Ababa group 9 

(5.8%) of th0 prostitutes ond 4 (3%) of the male clients Were found to 

be sEropGsitivE by b"th ELISA and Western blot tcstso In the 

scrOl,ositivc prostitutes the peak prevalence (55.5%) nccurcd in those 

aged 15-24 years and in serOI,usitive male cli~nts (75%) Gccurred in the 

25-34 years age nroup. Th~ infactil)n rat~ between f~mnl0 prostitutes 

and male cli~nts was f0und t~) IJe 2~5 to 1. With thE cKccption of one 

male client, prevalence of antih()dy was not associated with clinical 

symptoms. 

This limitEd sero-Lpidemiologicol study has determined seropositive 

individuals within tllO Addis Ababa regiono The low number of 

ser(lr{Jsitive indivic]uals in these high risk behaviour groups, when 

compared with reports fr~m other African) c()untries, may suggest a more 

recent establishment 0f "IV infection in Addis Ababa. 



INTROilUCTI011: 

In June 1981, the United States CeTltprs f(lr Dise8se C0ntrol (CDC) 

rep0rted an unusual outbreak of Jcnth3 fr()m op~ertunistic infections 

or neo)llasm such AS In 

ap;gr~sslv(: type of Kaposi's sarcoma (KS) (Got1:lcihs c t n 1. 1981; 

Hasur, 1981, and Siegal, I9fll). 

largely confined tu pr~viusly healthy hOffi(;sexunl rn~n. These 

diseases were woll studied anrl were not been known to progress as fast 

as in these mysterious case~ Immunoloeica1 investigations J.n these 

patients inrlicflted that they were immunl)suppressed and h~ncc the new 

syndrome was called Acquired Immunodeficiency Syndrome (AIDS). Accor-

ding tl' the cnc, AIDS is defined as: "A ""lJ.ably diagnosed OiJ[J(Htunis-

tic infection that is moderatply indicative of an und0rlying cellular 

immune deficiency or neoplasm such as Kap()si's S<'lrcoma in previously 

healthy lndividuals" (Inuerlied Clnd Y.)ung, lSB5) • Ht..Hlcve r, the 

clinical definition of the World Hcalth Oroonizatiun (WHO, 19(5), 

elaborates furtllcr the major nnd minor symptoms of the elise.vase .. 

Accordino to this definition, the major signB 
'\ 

"f AIDS are weight loss 

(~lO percent body woioht), chronic diarrhdsa which persist f~r more 

than one month, and prolonged fever which mAy be intermittent or 

eonstant. The minor signs include r'ersistent cough fur more tllan one 

month, generalized pruritic dermatitis, recurrent he rpC:1 zoster, 

oropharyngeal candidiasis, (:hronic pro2rcsslve and disseminated hcr()es 

simplex infection, and 8cnpralised lymphadenopathy. Accord.tng to 

WHO mCll0rnnduIIl AIDS is recognized by tIle existance of at least t'\vO 

major signs associRted ~.,lth (Jnc min'?!' symptomo Out when patients show 

two (J f the minor and una 'Jr more the major signs the condition is 



kn()wn AS AIDS aelut0d CUffi])!CX (ARC). However, In Africa wh~re there is 

lack of adequate lahc)rill:ory facilities, malnutrition nnd I)th~r lif", 

tllre~tunin8 111n288 have similnr sympt0lns, co.)n~;(~quen tly 

one neeris maximum care and a l)i10t study) to evalu:Jte the clinical 

picture ~f AIDS patients. AIDS Is usually u fatal disease and uptD 80% 

of the AIDS pati0nts in the USA are expected to die within 3 years 
, 

time (Papulation Reports, 1986). Up to now n0 efficacious tre~ttment 

has been found on!1 the hl)pe llf prbducing a vaccine seems a thing for 

the future. 

Initial .-.;xv1nna tions for the cause of AIDS Included several 

hypothetical factors such 38 antigQn overload j the effects of chronic 

amyl nitrite usc, and the inlmun~;SUlJpressivc properties of sperm 

(Shearer and Itobson, ln4) . H()wever, 0n the basis of the increasing 

incidence of AIDS, th0 typl~ e}f social 8r,)u~s nffected, and seroepide-

miol08ica1 data, the suggestion that an infectious agent, possibly [l 

virus, WBS responsible for the transmission of the disease was put 

forth (ESS8X, et al., 1983). In additlun, laboratory investigations 

shONed that AIDS was ASR0ci~ted Nith the rlepletion of helpel-/inducer 

T-lymphocytes (T4) (Kuziner, E'.t HI., 1~il2; Goid, et 3'1., 1982). The 

observation of immunosuppression and suscoptability to opportunistic 

infections in cats following infection hy Feline Leukemia virus (FeLV) 

- a retrovirus (Tralnin, 1983) Kove an additional clue for 

the suggestion that a virus s p0ssibly a retl:'0virus could be the ciusa-

t.ive agent .. 

In 1983 and 1984 researchers working independently in France ~nd the 

United States of America discovered R novel human retr(lvirllS fxom 

lymphadenD~uthy and AIDS patients r~spectivLly (13arre-Sinollssi, et 
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19U3; Gallo, 5 __ ~ . .!:'.~, 19134). Unlikt. the tW() previously isolated 

human Leukemia viruses~ Human T-cell Lcuk2mia ViruH type I (lITLV-I) 

( Poi 8 Z y, ~~!_ g}.:._,:,., J 9 GO) 3 n rJ II u man '1' - e l' 11 Leu k e 1ft 1 (1 Vir u sty p I..~ IT, (H T L V ~ 

II) (K,qlY~1rHlr.am<1n, ct al:..~ 1982), thIs ne~'l virus was not oncogenic but 

was cytojlnthic nnd caused immunvsuppressiono The virus vlas initially 

isolated from swollen lymph node and was designated as 

Lymphadenopathy Associated virus (LAV) by the French group and the 

virus isolated from AIDS patients by the American group was named as 

Human T-cpll Lymphotropic Virus Type III (HTLV-III). This virus is 

responsible for the new rliseas~ AIDS. 

Once the AIDS virus is insi(ic tlle hum~n host, sp~cific antibodies are 

produced within 2 to 24 weeks (Anony, 19S4; Nont:3.gnier 9c 

1935) and progressive ill health usually followD between six and sixty 

months (WHO 1985). HencE" , in almost all cases antibody llroduction Is 

an indicator of LAV/HTLV-III infection. FurthcrmOl-e, infected indl-

vlduals arc occasionally virus l]ositlve, but symptom free and scro-

negative (Salahuddin, et ,,1. 1984, Groopman, J.9iJ5). The 

presence of anti-AIDS virus antL'udy has been d(,tectcd by a variety ()f 

serological techniques including Enzyme Linked Immunoonrbent Assay 

(ELISA) and Western blot. Since n viral antiecn assay has not yet 

bGcn reported ~ viral exposure eRn cnly be detected by anti LAV/HTLV-

III antibody assay and/or virus isolation. 

I 

Since the AIDS virus hos a 10nR I,crind I)f latent infection (WDO, 1985) 

it is difficult ~o tell how many healthy carriers will succumb to AIDS 

or ARC. According to one estimRte (WHO, 10(6), from the healthy 

carr.iers 10% will develop AIDS, 20·-30% will develop ARC and 40-70% 

remain asymptomatic cnrr.lLrs. It is nut known whether in the future 
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this huge number of asymptomatic carriers will develop clinical signs 

of AIDS. 

AETHOLOY OF AIDS 

The virus that causes AIDS is most commonly referred to as LAV/HTLV­

III although the International Committee for the Taxonomy of Viruses 

has recently proposed the name Human Immunodeficiency Virus (lIlV) 

(Cofin, et al., 1986; and Harx 1986), which will be used in this 

dissertation. Recently other related retroviruses that cause AIDS have 

been isolated from AIDS patients and were grouped under the HIV family 

and were designated as DIV II and HIV III while the first virus was 

named as IlIV I. 

DIV is a member of the Retroviridae family. Retroviruses are RNA 

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

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

1986 ; Gallo, 1986). These viruses have a unique enzyme called 

t'€:VCt'SC transcriptase (RT) that can transcribe DNA copies of the RNA 

This process is a reversal of the normal information 

flow and hence the name retrovirus. Many retroviruses are known to 

cause disease in higher vertebrates (Gallo, 1985; Salahuddin, et al., 

1985). Retroviruses were also known to cause cancer in animals and 

hence they were once named as the RNA tumor viruses (Luria, at al., 

1978; Joklik, 19130; Broder and Gallo, 19135). However, many retro-

viruses cause non-malignant disease and non-pathogenic conditions. One 

basic feature shared in common by all retrovirus infections is, that 

infected individuals remain infected, often asymptomatically, for 

prolonged periods, probably, f<11' life ,(Gonda, 1986). 

11 
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CLASSIFICATION OF HIV 

After classifying HIV in thc family Retroviri,lac, scientists still 

differ as to which sub-fnmily HIV bel.,ngs. Aceording to Gallo .':.10_ al~. 

(1984) HIV should be placed in the human T lymphotrophic vir~s (WfLV) 

group, because the virus shows some common properties with HTLV-I and 

-II such as T-cell tropism, possession of reverse transcriptasc, 

induction of multi-nucleated giant T-cells, possessi0U of cross reac-

ting antigens, and immunosuppression activity in vitro and in vivo •. 

However, according to Hontagier (1985); .\lizon et a1. (1985) and Kan, 

et al. (1986) although HTLV-I and HIV have similarities in that they 

are both retroviruses that have CD4 tropism, their genes are distinct 

from llTLV-I and HIV has many similarities with lentiviruses which 

cause degenerative neurological disease in sheep~ The similarities of 

HIV and lentiviruses include cytopathic effect in vitro, unintegrated 

DNA in infected cells, neurotropism, and the presence of large glyco-

proteins. 

Although the classification is unsettled the presence of four extra 

genes (tat, trs, sor and 3' orf) (Gallo, 1987) and the separation of 

the pol and the cnv genes, which overlap in HTLV-I, makes it probable 

that HTLV-I and HIV belong to different sub-families. 

HODE OF TRANSHISSION HIV INFECTION 

To date, HIV has been isolated form blood, semen, saliv." tears, 

breat milk, vaginal/cervical secretions, urine, cerebrospinal fluid 

• 
and brain tissues (Zagu,'y, .::..!: al., 1934; Ho, et al~, 1984; Groopman, 

et al!., 1984; Fujika"" (;t aI., 1985; H,), et al., 1985; Thiry, et al., 

12 



/1985 ; Levy, eta 1. , 19135; IV 0 f s y, at .:1_~-,., 1 9ll6; V 0 r, t, ~..':..~ E.~, 1936; 

Koening, et. ~_l-.:_, 1986). Among these blo0d and semen appear to be 

the ml)st important in the translnission of 1:118 virus in lluffiRns. 

Thus, the modes of transmission include: sBxual contact, direct ('.on-

tact with contaminat~d blood and blood products, transfer of tho virus 

via breast milk, or across and the plac~nta from infected mothers tn 

their offspring (Curran ~ a1., 1985; Pitchenlc, ~ aJ.., 1984). On the 

other hand the transmission of HIV through less intimate means such as 

kissing, touch, breathing, sharing of eating and drinking utensils. 

sharing of showers and towels and the like is controversial. Even 

after prolong~d close contact, (22-37 months) family members and 

f r.lends of AIDS patients did not contract AIDS or developed 

antibodies (Saltzman, ~ a1., 1986; 1'8term:111, et a1~, 19(6). 

anti-HIV 

There is 

also no evidence for arthropud transmission of AIDS (Piot and 

Schofield, 1986) :1 S ye t , but such vectors may be possible dise8R~ 

transmitters. 

ORIGIN OF HIV VIRUS 

The origin of HIV I is, like its nomenclature and classification, is 

controversial. At present, there arc several hypothesis on tile origin 

of the virus. 

1. HTLV-I, which originates in Africa, could be the ancestr;:.l 

origin of HIV (Gallo, 1985; Drun-Vcsinet, r., 1985). 

Gallo (1985) and Essex (1985) have suggested that HTLV-I, 

(the ancestEal origin of HIV) was brought to America by the 

slaVE trade And to the Southern part of Japan before the 

sixteen century with the seamen from America. HOI"ev"r, it 1 0 
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that HTLV-I was enclemic in J~pan long before the 

aJv0nt uf the slave trarlc (lshlcla) 1986). 

2. The virus has always heen a human pathogen but has been re8-

3 • 

tricted to a small numbHr of people (Desrosiers, 1986). 

The rapid spread of AIDS in urban areas is similar to the 

epidemic of Visna Virus in sheep in Iceland following the 

import of infected animals from West Germany (killing about 

150,000 Icelandic sheep betwcen 1939-1952) (Gonda, 1986). 

Historically, there are many cases where a pathogen has 

stayec\ 

wher0 

latent for a lon8 period of time in an endemic area 

the hulk of the community is immune, and at other 

times, 

spread 

for unknown reasons, the same cAusative agent can 

beyond its natural focus. As a result of extensive 

political, economicnl, diplomatic and socinl interactions 

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 its pathogunicity 

and/or host (Clumeck, 1985; Desrosiers, 1986a). 

Bovine leukemia virus (BLV) will cause T-cell leukemia when 

introduced to sheep and an AIDS like disease when inoculated 

into rabbits (Gallo, 1985). Just the same, no direct 

evidence is available at 

hypothesis. 

the for HIV to support this 
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Viruses similar to illV have been found in monkeys. The 

first" HIV like" virus \Jas iSLll"ted from Asia In wild caught 

prlm:Cltes, HRe;:ICCfl and. Semian T-

lymphntropic virus type III (STLV-III MAC) (Daniel, et a1., 

1935) • In aJdition, antibodies to STLV-III MAC have been 

detec.ted in wild African green monkeys" .Cercopi thicus 

!,ethiops ,_ (Kanki, 1985). Soon after this obser-

vation Kanki (1985) ",as able to isc·late an "STLV-lli like" 

virus "'hich was designated us STLV-IlI AGM. She also men-

tioned that STLV-lII Mac and STLV-III AGM cause immunodefi-

cicncy among macaques and asymptomatic infections in African 

green monkeys respectivelyo In addition to these monkey 

viruses, Clavel , et 31., (1936) isolated another type of 

human retrovirus from AIDS patients in Guinea Bissaw and 

the Cape Verde Islands which was initially named as LAV-2 

and renamed as HIV-II (Clavel, et al., 1986). A fourth type 

of human retrovirus was isolated from healthy carriers in 

SenegHl during large scale screening of populations for 

the prevalence of anti-HlV antibodies. (Kanki, 

1986). All these findings led Kanki, at. a1. (1985); and 

Clavel, 1986; and Ne"t>1mark, 1986) to hypothesize 

that an apparently harmlesrmonkey virus, STLV-III AGM was 

the origin of a harm18ss human retrovirus, IITLV-IV which 

cave rise to a p3thogenic HIV-II, the ancestor of HIV-I. 

More investigation is required to draw a phylogenetic tree to the lliV 

virus, since 8 months after tha first isolation of the so called 

15 



"harmless human r.etrouirus li
, flTLV-IV, a Guinea Hissaw woman, with no 

anti-HIV antibodies, but with a chronic fatol illn~ss resembling AIDS 

was found to be sero[lositive fur ~nti-IITIJV-IV antibodies Ololbak, ct 

al!-,19(6). 

antibodies, 

Another HTLV-IV seropositive case, with no anti-HIVI 

but with clinical symptoms was reported from a Gambian 

<loman living in S"lcdcn (!liberfel", at a I.!.., 19(6). It is also true 

that except HIV-I both HIV-II and HTLV-IV arB nut sequenced and 

study may indicate the fall of HIV-II and HTLV-IV into the 

same species (Clavel et al-=.., 19(6). 

LIFE CYCLE OF HIV 

The first event in the life cycle of retroviruses is the binding of 

the virus envelope glycoprotein with the rec~ptor for the virus 

located on the membrane of the host cell. In the case of HIV the CD4 

(T4) molecule 0r a similar molecule acts as 8 recEptur for the virus 

(Klatzmann ~ 010,1934). Consequpntly those cells which have the CD4 

molecule or a similar molecule Bre possible tarset of HIV infection. 

Although the CD4 lymphocytes are the princi0s1 target cells (!larnes, 

1986) som~ other cells like the monocytes/macrophagcs, SomE B cells, 

bl-ain astrocytes and microglial cells can also be inf(;cted (Ho et al., 

1985; il:'lrnes, 1986) because of the possesion of CD4 receptos or a 

similar molecule. Soon after the fusion of the virus envelope protein 

<lith the host cell membrane, the virus core protein is taken into the 

host cell by endocytosis, leavinc behind its envelope protein on the 

surface of the host cell membraneo Once the HIV core protein is 

inside the cytoplasm it sheds its coat and the 2nzyme tran~ 

scriptase becomes active and transcribes viral RNA into DNA The 

16 



sin61e strand DNA copy becomes double strnndecl ~nd becomes circula-

rized, finally mi8rating to the host nucleus anrl 

host cell chromosoml: formlnl~ n Ilrovirus (Gallo~ 

phose is similar in all retroviruses (Luria, 

intesratin~ with the 

1986). Thi8 fIrst 

1978; Griffinth 

1986). The provirai HIV DNA may remain silent (unexpressed 

state) for a long period of time (Norman, 19S5 and Griffith, 1986) or 

it may axpress itself using hust cell mechanisms following antigenic 

stimulation. When expressed, the integrated viral DNA is transcribed 

into RNA, which is then translated into structural proteins and 

enzymes which are assembled ~t the host cell membrane to form complete 

virions which ora released from the call by budding. 

17 



PATHOGENICITY OF HIV 

Unlike the leuk~mia viruses whi(~h bring about uncontrolled growth of 

hust cells, exprsssion of the prevl(lus IIIV lenrls not only to the denth 

of the infected cells but alsl) to the spread of the virus to new 

susceptable cells (Selwyn, HovH:ver., the mechanism through 

"hich HIV induces cytopatho[;enic effect in vivo is not clearly knol<n. 

But there is evidence a from in vitro studies as to hal< HIV might kill 

its til q; etc e 11 • 

(1) Formation of multinucleated giant cells or syncytis (Resnick, 

et ill., 1986; and Klatzmllnn, ot al., 1986) 

The presence of the viral glycoprotein on the surface of 

tho infected cells, can bring about the fusion of infected 

and non-infected (;D4 positive cd.ls. This fusion will 

result in tho formation of multinucleated giant calls also 

known as syncytia. This giant cell formation leads to cell 

death within 24 hours after their formaiton, Cllthough the 

mechanism is poorly understood (Hontagnier, et al., 1985; 

1986). According to Lifson (1986) and 

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

envelope glycoprotBin on their surface can fuse with and 

kill non-infected CD4 positive cells 

( 2 ) Cytotoxic killing of the Cf)I, cells (Hain-Hobson and 

Montagnier, (1986). 

The CD4 cells are killed by • CD8 cytotoxic subset of T-

cells as a result of the infected Cf)4 lymphocytes displaying 

18 



HIV antiGens on their surface arc considered by the cyto-

toxic T-cells as foreign invaders (Singer, et ~~, 1986). 

(3) Reluase of soluble [setorn. 

(4) 

Dying HIV infect.ed cells releases a soluble factor at 

protein which incapacitates nearby CD4 lymphocytes, possibly 

by disruptinR the receptor mechanissm of the CD4 lymphocytcs 

and consequently the CD4 

(Laurence, 1985). 

Formation of holes on 

virions are 11beratc(lo 

the virions lib0rated 

cell. canl10t recognized antigen 

the lymphocyte membrane when the 

When the virus rLproduees itself, 

from th~ lymphocytes make holes 

in the lymphocytic m2mbrane which might lead into cell death 

(Gallo, 1986), The reason siven by Gallo was thnt as very 

large numbers of virus bud in a mass of particles th~ cell 

cannot repaIr the halps imme~iately and as a result there 

will he a failure to maintain the proper intracellular 

ionic environment which finally brings the death of the 

infected cell. 

Whatever the mechanism of CD4 killing may be, Bfter 0 certain critical 

point this process bring~ nbout the depletion of a significant 

proportion of the CD4 cells. The CD4 to CDo ratio, in infected 

individuals with clinical symptom is usually below 0.9 compared to 2:1 

in normal individuals. This CD4 cell depletion will make the 

individual vu1nerabl~ to Dpportunistic infections. 
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HIV INFECTION 

HIV infection takes ln~ny fOtlfls bc!fore it: reaches its end 

clinical discase~ AIDS (FiC. J). Sume ()f these st3b~G orc sUffilncrized 

as follows (Population Reports, 1986). 

(1) Development of ~nti-nIV antibodies (scroconvcrsion). In most 

cases HIV infection stimulates the production of antibodies. 

So far, serological studies have indicated the presence of 

"IV infection in more than 112 countries (TADLE 1). 

(2) Asymptomatic carriers state 

Most infected individuals are asymptomatic healthy carriers 

(Fig. 1) and can only be detected by serological tBchni­

ques4 However, these Rsym)tomatic carriers can transmit the 

virus And lIenee are l)otcntlal source of 

Anderson, 1987). 

infection (May and 

(3) Development of AIDS related camp ex (ARC) 

Individuals with ARC show some clinical symptoms but do not 

necessarily pro~ress to the fatal form of the disease. ARC 

may be n transitional stase between the symptom 

seropositive individuals, and full blown AIDS cases. 

state is manifested by opportunistic infections 

free, 

This 

and 

neuplasmic diseases such ~s Kaposi's s~rcom3 which arise as 

a result of depressed immunity_ Moreover it is also possi-

ble that antibody positive healthy carriers can develop 

clinicRl AIDS without enterin~ i~to the transition stoCe. 

20 
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This is the finnl 3t31;e of the diseased chqrncterized 

by either repeated life threntening opportunistic 

or skin tumors such as Kal)()sl's sa)~Com3. 

cofactors that may promote the development of thu 

s i,!,os of HIV infecitoll are poorly understood although it is 

infections 

clinical 

possible 

that repeated exposure t() foreign antigens may bl! r8sponsible for the 

induction of HIV replication (Selwyn, 1986). 

HOW DOES HIV ESCAPE THE HOST IMMUNE RESPONSE? 

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

immune response ar~: 

(1) By killing cells of the immune system. CD4 cells which are 

essential to the induction of a normal immune response arc 

directly killed by the virus. This suppresses the immune 

response to HIV anll other antigEns (Gallo, 1987). 

(2) By forming giant cells 

TIle formation of syncytia, giant ct::lls, may facilitate the 

pnssage of virions intracellularly which in turn avoids 

inactivation by circulating neutralizing antibodi"s, 

in other words the virus travels from one cell to the next 

without being expos,," to the immune system (Resnick, £! aJ.., 

1986). Although the syncytia dies within 24 hra. this time 

may be L!l1ough £01: intenslvQ viral replication. 



(3) Using the brClin dB Cl }>-se:rvoil: of vi:rus 

immune rus~onsc hy hidiIlg it8~lf in 

an Immunolu~ically previ18M~d site like the brain. Hence, 

th~ brain could nct ~s a rl-servoir of tIle virus. The vil:us' 

neurotropism in some advanced stage patients inay be an 

~xample of this. 

(4) Genetic variability (AlizelU ot E.l.:., 1986) 

Antigenic drift and shift may serve as onp means for the 

virus to escape th<.:: host's immune response (Essex et ~, 

19135; "nasc, 1<)86). HIV shows high de~rce of heterogenity. 

One isolate is different from another iS01ato, particularly 

with resIlect to tll~ envelo~c ~lycoprot2in antigen (nalln, et 

al~, 1985). The rate and de6rec of genomic variation in HIV 

is very high "hen compE!red ',dth oth"r retroviruses (Essex, 

1985) • This variability may be due to "rrors made by the 

enzyme reverS0 trnnscriptase during transcription (Coffin, 

19(36). lIenee the antibody produced against one strain of 

HIV may not be protective for another type of strain. This 

might b~ (lnC of the reasons why I{IV escapes 

immune responseo 

the host's 



EPIDEMIOLOGY OF AIDS 

Although AIDS has been recognized only 0 years ago over 50,000 peuple 

in m(lrC thoI} 100 c()untries arc afj~cctQd (WHO) 1987) of wh()m m()r~ than 

36,000 are from tl1~ Unites States of Am0ricDo In Europe the number is 

lower (5,100/) which is slmllax to Africa (Sec Table -I). 

Continent 

Amerlcas 
Europe 
Oceania 
AfrlcCl , . 
.0.1 .. 81. a 

TOTAL 

TAilLE I 
AIDS CASES IN 5 CONTINENTS as reported by 

HHO, Hay 1987 

No. of Crtses No. of Reportine 
countries 

40,500 33 
5,100 27 

404 2 
5,000 27 

103 15 

50,703 10 /, 

The number of AIDS cases is almost certainly under repurted and may 

excGed 100,000 (HHO, 1987) since the reported caSes of AIDS most 

probably rpprcsent only the tip of the iceberg with many cases 

unr(~C08nizec " In addition t(, AIDS, 300-500 thousand people have ARC 

and 5-10 million people might be asymptomatic carriers capahle of 

transmitting UIV (HUO, 1987). 

The ~lubal prevslence of AIDS is increasing rapidly. If l,'lC considet' 

the US, where intensive AIDS research and case monitoring is going on, 

the Case doubling time of AIDS was 5 months in 1981-82, IJ months in 

1983-84, Rnel in 191)5 tel mid 1936 it slowed dc)wn to 11-12 months 

(Se1\olyn, 1986). This decline in th(:! C8Be doubling tinle may he 
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Dccounted by thE' the incr0~sed puhli~ aWRrn~ss towards AIDS. Altl1uUgh 

there? Is (l decrease in thl::' C:1S(: duubling time, and thG {!isense is not 

arrested, the number uf indlvidllnls affect~(l Is still Incrc~lslnt 

(TAljLE II). 

TABLE II 
Pr0grLssion of AIDS in sel~cted countri~s since the 

onset of tile disease 

Country 

FE-d. Rep. GermRny 
France 
United Kingdom 
SHitzerlan'.l 
lleluium 
Italy 
USA 
llrazil 
Canada 
Haiti 
ZHire 

Source~ 

(79 1979 1980 1981 1902 

I 2 10 
6 7 12 17 47 

2 7 
2 5 10 
2 6 ll, 

129 514 

-----

1983 1984 

42 
94 
24 
17 
38 

4069 
50 
81 

232 

77 

9553 
ISB 
217 
340 
322 

1985 

377 
573 
2B7 
100 
139 

16400 
51,0 
513 
377 
332 

Bulletin of WHO, 1984; Weekly Epidemiological, REcord, 1936; 
HHO, 1987. 

1986 

875 
1040 

610 
192 
180 
367 

29536 
754 
786 
501 

This groHth in the incidence of AIDS led the Public Health Service 

(PHS) of the United States to predict thot by 1991 74,000 mor~ 

Americans Hill acquire the disease (Anon, 1986). According to this 

prcdietion, the total AIDS cases, 4 years from n()w, in the USA lilone 

HIll rench 311,000 of Hhom 179,000 (53%) Hill riie. Outside nf Europe 

and Nortll America cletailcd information is not availRble since 

inadequate health cnrv management and poor diagnostic capabilities 

make the accurate assessment 0f AIDS difficult~ 
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Initially, the first AIDS c~sus were male hOluosexuals how~ver more 

clctailed investigations showerl that oth~r social groups such as intra-

venous drug users, r e e i p 1 (' n t s of blood blood products, 

hemophiliaics, children borne to drug R(ldicterl mothers and hetero-

s€xuals Here afflicted Hith the disease (Curran .::.-'=. ~ 19(35). In th(, 

USA and Europe 73-75% of AIDS patients are homosexuals Hhereas in 

Africa, heteroscxuHl transmission of the disease predominates 

(Curran, ~ al.....:., 1985; Quinn, et al., 1986; Acheson, et ,,1., 19(6). 

As con be seen from Table III, in Africa the epidemiological picture 

is different from that ~f America or Europe. In Africa, Homen are 

frequently affected and the male to female ratio of AIDS patients is 

nearly equal (Piot and Mann, 1986) Hheraas in Europe and the USA the 

ratios are 16:1 and 14: 1 respectively. Thus, heterosexual 

transmission of AIDS most probably indicates that an ever increasing 

number of individuals may become infected. 

TAJlLE I II 

PROGRESSION OF AIDS IN SELECTED COUNTRIES SINCE THE 

ONSET OF THE DISEASE 

Risk Groups 

Cases of AIDS 
Hale:FemalE: 
Homosexuals 
IV Drug users 
Blood Transfusion 
Ha"mophlliacs 
Heterosexuals 
Others 

Source: Quinn, et a 1._' .1936. 

USA 

12932 
14: 1 

75% 
17% 

1. 5% 
0.7% 

1% 
4.8% 
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Europe 

2162 
16: 1 

73% 
11% 

2% 
4% 
6% 

4.0% 

Africa 

177 
1: 1.1 

2;5% 
0% 
4% 
0% 

80% 
13.5% 



AIDS has been reported from 27 African countries predominantly among 

high risk sorups such as prostitutes anrl their cli00ts (~tnnn, 

1986; IIHO, 19l16). The number of AIDS cases in some African countries 

is shown in TABLE IV. 

Source' : 

TABLE-IV 

AIDS CASES IN AFRICAN COUNTRIES AS OF FEBRUARY 6,1987 

Country No. of AIDS cases 

Besatho 
Benin 
Botswana 
Came:coon 
Central Africa Republic 
Chad 
Congo 
Ghana 
Ivory Coast 
Kenya 
Halawi 
Hozambique 
Nigel-Ja 
RWlnda 
Sou th ,\f r i ea 
Tanzania 
Tunisia 
Uganda 
Zaire* 
Zambia 
Zcmbabwe 

1 
2 
6 

21 
250 

1 
250 

73 
118 
109 

13 
1 
2 

13 
41 

699 
2 

766 
832 
250 

6 

HHO, 19B7; * Quinn, ct a1., 19(J6 (1935 ddtd). 

Unlike many other diseases which affect the old and the very youns, 

affects th~ most productive sector of th~ popUlation and is therefore 

a seri()us s()einl problem (Fig. 2) • For (;xA.mple, In Nairobi, Kenya, 
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AGE 

1986, 

GROUP 

GROUP 
() 

GIHJUp 

ZAiRE 

" G I'.' M -.:. GROUP 

Confi rmed 

EUrope {Popu!ation Report, 



the mean age of the infectcd in,lividuals is 28 years Rnd in the USA 

and Zaire 80-91% of AIDS cases arc fuund In [)cople Ilet\lCen 20 and 49 

years (Kr.eiss, Et. ~~J.:, .l')U6; Hann, ~~ _Ell..!) 1986; and Sel",yn~ ct ~.) 

1986, Hnd thIs age g:roup is sC'xuaJ.ly active. 

SEROLOGICAL ANALYSIS OF HIV INFECTION 

In mony virBl infections the host produces specific neutralising 

antibodies which rGsult in protective immunity. However, th£ antibo-

dies produced in response to HIV infection are non-neutr~lizin8 and 

are only markers of HIV infection (WHO, 1985; Selwyn, 1986). As can be 

seen from Table V, earlier findings, in 1984, showed that exposure to 

HIV results in th~ production of [lntibodies and hoth the virus 

(Schuphaclt, :~t a1., 1984; SQrn::;adhar.an, 2:..! Hl., 1984; Gallo, et al., 

1984; Hrun-V"sinet et ~~, 191)l,) (Sec also TAllLE V). 

SourCe! 

TABLE V 

ANTIBODIES TO HIV IN PATIENTS WITH AIDS AND ARC 

Diagnosis 

AIDS 
ARC 
IV DRUG USERS 

Number 
Tested 

l,9 
14 

5 
HOHOSEXUALS 17 
NORHAL SUIlJECTS 16l, 

Schupbaeh, 
Gallo, et. 

eto al., 1984; 
aI, "J98.\. 

28 b 

HTLV-III+ 
Antibody detected 

Numher % 

43 87.6 
11 73.6 

3 60.0 
6 35 .2 
1 0.6 

Sat'ngadha:t'an, et _~_L 1984; 



Thes~ finrtings were the COrller-ston~ for th2 dev21c)pment ()f reagents 

purposes ~s well as for detaiJ.e~ ma10cular ancl 

immun()logic~l unalysis~ '." rl~ result, first of 

dia8nustic kits and confirmatory tests such as Enzyme Linked Immunos()-

rbent Assay (ELISA)and Western blotine w~r~ developed. As a result of 

cross reactivity with HLA antigens present on the cell line, the ELISA 

test may sometimes wrongly i~entiy antibodies to HIV, so-called false 

positive results. To avoid or minimize these ELISA false positive 

results a more specific confirmatory test was mandatory and Western 

blot serves this purpose. 

3) Enzyme Linked Immunosorbent Assay (ELISA) 

In this test specific antibodies hin,j to HIV antigens fixed 

on the solid phase. After consecutive washing, an antibody 

to human immunoglobulins, conjugated with an enzYlue, like 

peroxidase is ad~2d, and forms a complex with the first 

antibody. The rcacti()n is visualized using a substrate 

reagent that generates a yellow or orange color, if antibo-

dies against IIIV are prescnt. The intensity Jf the color 

~!evclorQd is proportional to the anti-HIV ',ntlbody conccn-

tration in the sample. 

b) Westorn blot test 

Proteins from tlisruptcd HIV are separaterl elcctrorhor~tica-

lly on a sodium dodeeyl sulphate rulyacrylamide scI (SDS-

PAGE). Once separated, the pattern is transferred across an 

electric field onto nitrucelluloS0 vaper. The nitrocEllu-

los~ paper is cut into strips and 20ch strip Is tested 
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Hith test BE rUlil. If t IH~ 812 rum contains anti-lIlV 

antibodiEs, they will bind to the antixen. TIle strips ar~ 

then treated with an anti-hum3n irnmunogJ.obulln conjugated 

with nIl cnZYlne suctl as p(:roxidase 

ted "f.-lith 8 color devell)Ve.r such as 

and subsequEntly incuba-

4-chloro-l-naphtol. The 

appearance of black or pink banl!s on the strips indicates 

the pr.e sen ci."~_ of antibody specific for certain viral 

proteins having molecular weights of 32,000, 

41,000, 53,000, 55,000, 64,000 and 120,000 d"ltons. The 

test is considered positive If the antibodies are present 

which react with the 41,000 dalton envelope glycoprotein 

(ap) in association with some other viral proteins. 

Clinical diagnosis and seroloRical assays showed that in the United 

States of America an~ Western Europenn countries the majority of adult 

AIDS cases (00-90%) continue tu occur In homosexuals and intravenous 

drup,- users and sexual ~artn~rs of tl12 persons in these eroups. 

Although the main sucial groups affected by this virus, in these tWG 

continent, art homosexuals th~re is growing evidence to indicate 

spr~Bd of the virus to heterosexuals. For example in Greece, 

AIDS has recently l)ecn accounted, 6% of the registered female prosti-

tutes have anti-KIV antibodies and about 20%-50% of the prostitutes in 

West Germany arc infected, most ~)f theIn dru~ abusers (AcI10son, 1986 ; 

Hasoltine, 1986). 

The picture is very diff0rEnt i~ Africa 

uncommon and most of th~ 1I1V seropositive 

where homosexuality is 

individuals ar~ among 

heterosexually active nlen and women. An incrcasinE number of people 

with AIDS and anti-KIV antib.,dies has b~en from African 
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c{)untri,~'s am{)ng g):,)UPS t;.;rith risk ')chc"!vi:.ur such <18 prosti tut~~s and 

j-lH'ir clients (T;d)lp VI). Fu}: example,; most m~l.c patients in Rwanda 

gave Cc)mmOIl histuJ:Y :)f multipl .. "' c.c)ntnets Hit.h pr{)stirutcs and 

of the ilatiants were themsnlves ~lr0stitutes (V2n De Pcrre 

19[15). 

TABLE VI 

Showing the preval~ncc of se~oposltivE individuals in 6 African 
countries 

KcnYi1 
R-';'lan~l;:t 

Zaire 
Ivory 
Coast 

Zaml)ia 
Tunisia 

Prostitutes 

50/')0(56) 
29/33(38 ) 
10/377(27) 

29/232(12.9) 

10% (CP)*" 

Number positiv~9/Numb~r tested (% positive) 

-----~----------

STD Clinics* 
Cuntrols Customers Contrl,ls Females Halc-s 

-------~----------------------

1/42 «2) 
1,/33(12%) 

22/365( 3) 

3/40(fl) 
7/25(/.3) 

1/',2(<2) 
2/27(7) 

9/20(45) 32/119(27; 

--------

* STU = Sexually Transmittinb Disease 

** CP = Clandestine Prostitutes. 

Source: Van ])e PcrrQ, (:t alG, 1985; Kreiss, ct El..:..' 1986; Nc'1bye, 
~~ al.) 1986 and Danis, [~t ~ pl., 1937: 

The finding of a signific.nnt. numbC-'r. of \o]\)Ifl2n r}rostitutcs with anti--

bodit:s to UIV in the African countries (TABLE VI); the establishment 

of seropositivity or clinical AIDS in individuals with multiple sexual 

partners, the nearly equal infectiun rat it) of males tu females 
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(TADLE III) suggests thnt heter~)spxu~lnctivity and other unknown 

factors might also be an importnnt fHctor ill th~: tr;JnsmissitJn llf HIV. 

llIV infectiun in these Afric3n countries, usin~; [J[ostltut0s dnd their 

cliunts as the moln transmittors (TablE VI), may sprearl from one 

community to the 0ther within a shart lJerioJ of time. 
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aDJECTIVE OF TilE STUDY 

To l'~te there lfe nl) officiilily r(l)Urt~rl C~l6CS [If AIDS in Ethlo[)ia. 

HO,\olever, antibodies to HTLV-I, V/h1c.h is one :)f Lht' slispected organisms 

of being ancestr<:11 to HIV, has been dotcctc(l frl)ID EthioJ>ian migrants 

to Israel (the Falashas) ())en-Ishal, et_~.l:J... 1985), althon,-;h a contra-

dictory result was obtained by Katpas, 1986. H<;nce, th" 

exlstaneo of antibodies to HTLV-I in the Falashas; the appearance of 

seropositive individuals 

C(IUn1:ries 1 the country's 

and AIDS 

economic 

patiunts in 

')nd diplomBtic 

the neighbouring 

1:o1ations ,dth 

various nations and the E!xistance ,If high number of prostitutes in 

urban areas make it likely that HIV seropositive individuals and/or 

AIDS p:Jtlents might be present in Ethlopi~~ Because of the high 

number ()f sexual partne~s they hdve~ the prostitutes and male clients 

are exposed to 1:h0 sexually transmitted diseases. Therefore the main 

objective of this work is to determine the prevalence of antiborly 

reBctivity against HIV in prostitutes 3nd mRle clIents in Addis Ababo 

related with age and sex. Serum samples c~llect~d from these hiGh 

risk groups and controls were screened by ELISA and all the Bnti-HIV 

antibodies positive sera and an equivalc:nt number of pcgative sera 

were assayed by Western blot. These tests for antibodies to HIV are 

used to identify pcopJ.e who 3re infected and to guaBe the prevalence 

of infection in the sample popUlation which is of a paramount public 

health impurtance. 
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MATERIALS AND METHODS 

, .. 
o (.,. 1'a s\lbjects were c()llccted betwe2n tlovcmb~r, 1985 :1 n cl 

F'eln-unry, 19H7. Th" in,lividui11s p.',,:ticipat1ne in th" study include 

prosd.tutes, mnle clients of the pr0stitutes~ house"'iv(;!s~ peasants, 

and a few samples frum atlter sc)eia! J~roul)s. 

153 serum snmples were obtained from prostitutes who 

presented for r()utine VORL testing at tW() health clinics in 

Addis Ab8b~, Damely the Arada~nd Kazanchis clinics. 

b) 24 sera were c.ll1ected from female prostitutes at Chencha 

(Gamo Goffa prnvince) - about 600 km. South uf Addis Ababa. 

These sera w~r0 of interest b~cause they wero obtained in a 

remote rural arese 

c) Follow up study was done on 20 female prostitutes at 

An intervnl of B to 12 mClnths. 

H()~,]ever, tIle migrati0n Gf prostittltes from :)oe bar to the 

other makes further follow very difficult. 

Serum samples frClm 140 male clients of prostitut~s were Hlso 

obtained from Aroda and Kaznnchis clinics. The 1ndiv1:1uals in 

this r~roup c.a.ne to the clinics camplaining of nt leAst one 

sexually transmitterl ctisa~seo 



b) 

lndlviduflls 

othc,r 

thAn sexunliy transmitting rliseAs~s~ Thl. individuals 

from botl, urban ~lnJ rurRl 3r0~lSo 
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from 

has 

stored s~rum snm~J.,!s from J.eI)rosy patients 

1978/1984) 

est3blish"d 

w~r~ ~ls!) testcld to s~~ if th~ 

in thes" individuals, who 

exposed to vari0us types of infection. 

(collected 

inf'2ction 

are 

From ~Ach subject informati(}n on 3ddrcss, birth plaC!E', 

Hhethcr h.:-\8 hod a recent bi Jud tr::tnsfusi·,ll whether 

he/she has hact any injecti~n Hithinth2 last Z years, TIl2.rital status, 

of scxuHlly trnnslnittcd dis~ases in the l~st 3 yeRra, health 

status anrl duratl·~n ~f pr.)stitutit)n (if a pr-lstit:ute) were rBcnrdcd. 

10 m1 blo.cd sample Has taken from ench patient Rnd centrifuged at 

1500 RPM fnr 15 min. (using IEC Hodel PR-J centrifuge). 'The serum was 

rcrneverJ and st2red at -20 C. ThLse ser3 were tested far th~ presence 

uf anti-HIV antibodies in twa stages. First, all sera Herc examined by 

Enzyme Linked Irnrnunns(,rbent Assay (ELISA) usinG cummarcially available 

kits. These kits ",,,rIO kindly given Professor Sven Britt(!n by 

Organcn Sweden. This test is useful £',r the determination of quantita-

t.lve levels antib;)dlcs to disrupted HIV ..1ntlgens c~)ated :on the 

veIls uf the microtitur plat.eso 811 the ELISA [)c)sitive 

samples ao(l an equal number of nC~Rtiv(~ s~rn were further analysed by 

We9t~rn blating usin2 HIV antl~vns supplied hy Dr. R·:.:bert C. Gallo, 
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I. Enzyme Linkerl lmmun~sorbcnt Assay (~LISA) 

(,htained \~ach Sl'TUffi 

sample, at a ~ilutlon ,)f 1:100 in sample diluent (4 ml of sample 

20 ml of normal gnot serum Dnd 00 ml ()f distilled water fnr 

96 wells) was pippetted. The pl3te was covered with plate sealer 

and incubat8d in a wet chamber at 37 C fur 30 ml~. The wells \verc 

washed 4 times with wash buff~r (concentrated ph0sphate Luffer diluted 

in 1:25 wi~h distilled water). 40 ul of the cpnjugate dilution (5.5 

ml of diluted sample diluent aJ(led tu a vial containing freeze dried 

conjugate) was poured intc) each well t covered with plate sealer and 

incubated at 37 C Ln 30 min. TI12 wells were than washed 4 times 

wi th Hash buffel: and al1o\>lCcl t~) react \·,i th 50 ul of the substr"te 

mixture cr,ntaining ,)rthGrh~nylene diamine (OPD) (3 OPD tablets in 7.5 

ml distilled wat8r) with 300 ul "~I urea :,,,r.-,xide solutl"n (,ne urea 

tablet in 10 ml 'If distilled water) and incubated in a dark 

place at rO(lm temperature for 30 mino (this time '>lithout pl,qte 

sealer) • The reAction was stupp<d by the .ddil.oin "f 50 u1 Gf 2M n SO 
, 

in edch well and the resulting c(ll~r maasurcd with a Dynat8ch ELISA 

reader (at Ij92nm). 

2. Hestern ]31,)t 

IIIV antigens ware mixed with the final sample buffer (cnnsisting "f 

20% glycer,.>J_, 10% mercaptnethanol, 4% SDS Hnd 50mM Tris buff~r in the 

pr~sence of hrom0phenl~1 bluet ]<116.:;) [);,11ed fnr 5 minutes, ecntrifu8" 

at 15,000 RPM for 5 minutes and the sUi,ernatant was luaded an the gel. 

Then the HIV vi/:nl antigens "Jere cleetr ')ph;)ri..-'s>2d un an 11.5% running 
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gel and 4% stacking gcl~ the thickness of the gel beln~ 0.75mm. The 

gel leading dy~ frlJnt was elcctr()ph~)re~od int~ th~ separatin~ g~l 13 

ern at 15mA. 

nitrocellulose paper in 0 trans-blot "para tUB (HIOKAU) in Western 

bl~ttidg huffer (30mN Tris and 250mM glycine, pho.3) at 42 volts for 

45 minutes. The nitrocellulose sheet was cut into 0.5 - 0.6 cm strips 

and blocked with 0.05% ~rij (Polyr)xyethylcne 20 cetylethcr (Drij 58)-

SIGMA) 

60min. 

medium. 

in 50 mM tris base cnntaining 0.15 M NaCl (pH7.4)-MERCK - for 

The test sera were then diluted in 1:100 with the blocking 

The strips were incubated with the diluted sera overniaht 

with rocking. All the incubations were performed at rr.om temperature. 

The strips were washed 3 times with 0.05% Brij solution and treated in 

a 1:150 dilution of per,)xidase cuojngatcd rabbit anti-human immunoglo-

bulins and incubated for 2 huurs (with rocking). This was followed by 

3 times waslling. To amplify the bands, the strips were further 

incubated with peroxidase labelled swine anti-rabbit immunoglobulins 

(1:150 dilution) and incubated for 60 minutes. After washing the 

strips 4x in 0.05% Brij f,.llowad by rinsins in distilled deionized 

water for 5-10 min., the bound peruxidase wos detected with 4 

chl0rnnapthol 50mg uf 4- chloro-napth01 dis0lved in 10 ml of dimethyl 

sulph"xlde Frl.m this s·.lution 2 ml WdS taken and added 100 mi. of 

deionized water. To this solution 2 ml of a 1:100 dilution of a 30% 

hydrogen l.er0xide (V/v) was added and the strips were fl,.oded with 

this s0lution. The strips were shaken vig0rously and within 2 to 4 

minutes the characteristic handing pattern showed up on the strips 

incubated with a positive serum. 
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RESULTS 

Sera frum 494 subjects (Incan aee 27~9, range 12-75 yoars) includil.g 

prostitutes, male clients to !Jrc)stitul:es Olld control l~r{)ups were 

collected, and screcned by ELISA (Organon Teknika) for the rrevalen~e 

of anti-IIIV antibodies. An ELISA positive or doubtful Serum was 

repeated two times before it is analysed by Western bloting. If the 

serum is positive twice then it is considered as ELISA positive and 

tested by the confirmatory test - Western blot. Although, the 

manufacturer of the kit recommends the cut ()ff value as an absorballce 

reading of greater 0r equal to 0.5 times thot of the mean absorbance 

value of the negative controls plous the me~n abs0cbance value of the 

low positive controls (usually gives a valu,_ ranging from 0.11-0.35), 

in practice almost all the positiv~ sampels Sh0W a value ranging from 

0.33 to 1.87 (see jig. 3). All the anti-UIV antibody positive and few 

selected seronegatives sera were furtl12r assayed by Western blotting. 

An individual was considere,\ seropositive for ilIV if thc Western blot 

assay showed a pusitiv~ result f~r the gp41. 

Prostitutes comprised 177 uf the 494 In~ivlduals included in the study 

(TADLE-VII) •. One hundrc'\ Bnd fifty thre~ prostitutes (mean age 25.2, 

range 15-58 years) live in Addis Ababa (urban) and the remaining 24 

(mean age 23.08, range 17-40 years) arc inhabitants of Cheneha, Gamo 

Gofa province, (Rural). The overall mean age f0r both groups was 

24.96 years and duration of prostitution ranges from 2 months to 12 

years. Only one of the prostitutes had sexual contact with 000-

Ethi0pian citizens and two had haJ taken hloud transfusion in the last 

ftJur ycars~ 
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One hundl:ed dod forty men Hho -';'lerc attt'ndcrs I)f t~'l(J clinics HhJ.c.h 

treat s\'.:J.xually transmitting discas(~s wel:(;, :11f.,l) enrolle,j 1.0 the study. 

These inrlividt131s are nm()ng the 494 study subjects 1nd 

clients of prostitutes. Hundru(l tllirty of these men (mean age 26.9, 

range 15-68 yeRrs) came from urhan areas for medical treatment of 

venereal diseases. The overall mpan age of the clients was 27.13 

y"ars. All the clients had had mare than one SUXURJ. partner and no 

onB had ft history of blood transfusion or sexual contact with non-

Ethiopians. 

TABLE VII 

Prevalence of Anti-HIV antibodies in Prostitutes, 
malc· clients ond control groups 

STUj)Y CI,OUP 

P ... ostltut~s Clients Controls 

Rural Urban Bural Urhan 
Hale Female 

Rural 
Hale Female 

No. Sera tcst"d 153 2[, 130 10 50 72 34 21 

N<.~an 25.25 23.08 27 .13 30.7 2G.02 29.6 34. 1 35.76 
Age 

(yrs) -------~~--

Range 15-53 17-40 15-60 22-75 15-50 15-68 17-75 1(l- 6 5 

Number of ELISA 9(5.9) 0 6(!f.6) 1 (10) 0 2(2.8) 0 0 
An t 1 _. H I V (%) 

--~~ •. ------------.-
Antibody l'lestern 
Pc.si t1 V" Dlot 9(5.9) 0 4(3.0S) 0 0 0 0 0 
Sera (% ) 

----. 
As shovln TAIlLE VII 177 indlvldllills ~'lere enroll~d in the study as 

controls. Amon3 thl'm 112 (mean age 29, t"'1npe 
" 

1"7-75 y,"ill'S) al'~ from 



Addis Ababa (urban) anrl 55 (meJn age! 34.7, r~ngc 17-75) are fr~)m rural 

areas. 

Tests - TARLE VII and TADLE VIII sh .• ws the prevAlence of 

anti-HIV antibodies in all subjects as tested under different 

assays. From Table VII and VIII it is shown that anti-HIV antibody 

frequency was higher in prostitutes than clients or contrul subjects. 

Based on the Western hlot assays antib"dies against KIV were detected 

in 9 (5.8%) of the prostitutes Bnd 4 (3%) of the mals clients who are 

living in Addis Ababa. (SEe also fig. 4). None of the samplcs tested 

fr0m the rural Areas were Immunoblot positiv~. 

001 
0071 
0100 
0104 
0119 
0122 
0167 
0254 
0287 
0317 
0406 
0515 
0545 
0548 
0552 
0553 
0554 
0212 

TADLE VIII 

Anti-HIV antibody p',sitive sera tested with different assays 

Organon 
Test 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ -, 
+ 
+ 
+ 
+ 
+ 
+ 

Welcome* 
Test 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

? 
? 
? 
? 
? 
? 
? 
+ 

HIV antigen 
detected in kD 
(Western blot) 

24,34,41,53,55,64 
24,34,55 
24,55 
24,34,41,53,55,64 
24,34,41,53,55,64 
24,34,41,53,55,64 
24,55,64, 
24,34,41,53,55,64 
24,55 
negative 
24,34,41,53,55,64 
24,34,41,53,55,64 
24,34,41,53,55,64 
24,34,41,53,55,64 
24,34,41,53,55,64 
24,34,41,53,55,64 
24,34,41,53 55,64 
24,34,41,53,55,64 

+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

* Test performed in the State ilacteri,)logical Laboratory, Sweden. 
? Serum not tested. 
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"'8" rlistributi"u.::l. .!.!!..':'. scrop',sitive ~ubjects - The "gc distribution 

uf urhan individuals with anti-illV antibGdies range between 15-49 

Y88rs (TABLE IX). 91.1% Gf the seropositive subjects have an aCH 

range of 20-49 years. 

TAIlLE IX 

Ag0 distribution ()f nnti-HIV antib.~dy positive subjects 
in the Urban study group 

Age Group 

15-24 
25 ··3 4 
35-4l, 
45-54 

Number Df illV Seropositive Sera in Western Blot (%) 
Prostitutes Clients Controls 

5 (3.3) 
2 (1.30) 
1 (1.65) 
1 (0.65) 

3(2.31) 

1 (0.76) 

R~g3rding the clinical history and status "f the 7 available 

seropc'sitive individuals only owe male clients showed clinical 

features of AIDS or ARC. Others show nn marked difference in their 

clinical history -and status when comp"ed t,) the seronegative 

individuals. The results ora presented in TABLES X and TABLE XI. 
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TABLE X 

HISTORICAL AND CLINICAL STATUS OF 4 ANTI-HIV ANTIBODY 
POSITIVE PROSTITUTES 

Code Nu,/ 
*Age 

Clinical Hist~ry and Status 

0212/ *17 Prostitute f~r I year, at least 10 sexual contacts per 
ml,nth (10-15 birr for a night and 6 birr for a time) 

0122/*22 

0119/*24 

0254/*24 

has c~ntacted gonorrheae and urinary tract infectiun during 
the reriod of pr~stitution. Multiple erosion of the vagina 
and ulcer with scanty dischargeo Her weight decreased fr.-8m 
65-57 kg, "'it_hin a year. She als0 cumplains of fever. No 
sexual contact ldith n,)n-'Ethiopians. 

Pr.ostitute 
per month 
time). No 
i nd i v id ual 

fur 3 years, sexual contact witll 8-10 custllmers 
(10-20 birr fur a night Hnd 5 to 10 birr for a 
saxunl cuntact ",ith non-Ethiopians. Healthy 

with no complaillt of any disease. 

Prostitute for 7 years, sexual contact ",ith 14 customers per 
munth and usually practices sexual intercuurse 2 times per 
doy (10-20 birr per night and 5-10 birr f0r a time). She 
had c{)ntactcd chancr()id, and no sexual CI)ntact with a oon­
Ethiopian. Complaining of C(lnstant fever. 

Prostitute f~r 0 yP3~S, frequence of sexual c~ntact 1-3 
times per day, bef{)re tWJ years her frequency of sexual 
contact ranged between 30-90 per mnnth. Ubt later it ",as 
slowed down to 3 sexual cont8cts per week. Has vaginal 
discharge and cI.m}.laining uf intermitant fever and 
infrequently night sweeting. No sexual cuntact with non­
Ethiopians. Weight loss from 64 kg. to 59 kg. with in 0 
months. 



HISTORICAL AND CLINICAL STATUS OF 3 ANTI-DIV ANTI80DY 
POSITIVE MALE CLIENTS OF PROSTITUTES 

Code No./ 
*Age 

ClInical Histury Dnd Status 

0553/*45 Married, father of 4 children, no history of blood transfu­
sion, has a marked weight loss from 62 kg. to 51 kO. within 
6 munths. D0velopud Herps zoster infect~on for over 6 
months. 

0554/*30 Sinole, without children. no history of blood transfusion, 
showed marked weight loss from 55-36 kg. within 6 months 
time. He IlRS bE~n treated for chancroid before on~ year. 
Has sexual contact with about 10 prostitutes in the last 2 
yearso 

0552/*27 Single, nwithc)ut children, no history of blo(jd transfusiun. 
Frequently visits prostitutes. Has a non-Ethiopian girl­
friend. Bxcept his complaint 0f an abdominal pain, he is 
healthy looking. 

We attempted to investigate tIle risk of transmission uf HlV to 000-

sexual housch·,ld contacts of 5 serupositive individuals. Twenty seven 

particip~nts have hAd casual cuntact with these s0rop0s1tive subjects. 

The type of casual contact ioclud~s hand shaking, hugging, kissing, 

sharing of toilets, bath, towels, rathor blades, eating and drinking 

utensils find sleeping in the same b<2do The mean age of the 

participants W3S 23.6 raoRing from 2-58 years and non had antibodies 

tl' HIV virus. 

To examine tho establishment of HIV infection in Ethiopia before 1984 

and to see if there is nny correlation betv~en lcpr~)sy and IIlV 

infection we did a retrosJJectivc study \)n 32 stcJred sera collected 
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between 1970 and 1984. The first ELISA test showed one sample with 

weakly positive result but wh~n the sampl~ was retested it was 

tCI be nej~ative which WAS supported by Western blot assay_ 

46 

found 



DISCUSSION 

In Africa the at risk bchavi~lur grollps most Susc0pti~le for illV are 

mainly male cliEnts Hho freqthently visits ·pr.ostltutl..:s and 

prostitutes themselves (Clumeck, 1985). A high prevalence of 

antibodies to HIV has been reported flGm Rwanda, Kenya and Zair(~ 

(Vander 

19136). 

Perre, 1985; Kr les s, .e t :::.l!., 1')86; and Hann ~. al., 

in African patients, Clinical AIDS is also recognized 

heterosexual contact being the most probable mode of transmission 

(Brun-Vezinet, 1985; PiJt and Hann, 1986). Serological surveys for 

anti-HIV antibodies done in Africa were initially unreliable because 

of high false positive rates (Hann, cot al., 1987) • In our study a 

positive Dr doubtful sera for HIV antibody WdS first screened by ELISA 

two times and then for a repeatedly ELISA positive sera a Western blot 

assay was performed. Even by repe'lted screening of the serum sample 

by ELISA alone we were able to exclude 5 sera Hhlch showB~ a positive 

result in the initial scre~ning. Calculations based on the company's 

(Organon Teknika) recommendation mostly showed an absorbance reading 

Hith a range of 0.11 - 0.35. However, in practice all the Western 

blot positive samples shoHc.d a value ranuing be~wecn 0.33 to 1.87 (oce 

Fig. 3). 

The resul t of the Addis Ababa sera shoHed (TAIlLE VII) that th~, 

prevalence of antibodies against HIV infection was 5.8% In prostitutes 

and 3% in clients. Even if we consider the ELISA positive results 

al(lne, the prevalence of HIV antibodies were more common 

prostitutes than the cli~nt or cuntrols subjects. Nevertheless, 

in 

the 

p"rcentaee of seropositive prostitutes in Addis Ababa is low when 

compared with the results from Kigale, Rwanda (38%), Nairnbi, Kenya 
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(59%), and Kinshasa, Zaire (27%). The reaSt)n for this differences is 

n')t cleAr althou~ll the low number 0f sarupusitive illdividuals within 

from rural areas (TADLE VII) may suggest a more recent establishment 

of HIV infecti"n within the two high risk grnups studied in Addis 

Ababa. 

is also evidence that 

between 1978 and 1984 eontain 

stored 
E.t. hiOPia.(j@ 

Bnti-HIV antibody (Data not sh0wn). 

sera eolleeted from 

no 
--- - ---- -~----- --- , 

from 7_.1 

HIV J 
recent immigrants Naayon et 1986 has also tested 244 

Ethiopia to Israel using Abott ELISA the presence of 

antibodies. By this test about 16.4% were seropositive and when the 

confirmatory tesl was done usin~ Western blut all ware found to be 

seronegative. The L~ague of REd Cr()ss lind Red Crescent Societies 

(1906) and the WIIO ~xperts in Geneva (Engers - personal communication) 

have also shown the lack of anti-DIY antibodies from Ethiopian sera. 

These researchers did not Incntion which social groups the sera 

belonged Bnd hence a direct comparison may not be possible with our 

results. All these may suggest that HIV infection has not yet spread 

in Ethiopia. 

The relativoly high prevalence "f DIV infection in urban prDstitutes 

"hen compared "ith clients and eontrols may also be an indicator of 

the HIV's potential spread within a few years time to another urban 

areas of the country facilitated by the movement of prostitutes from 

one area to tIle uthcr. ,\dditiunally, this prevalence of anti-IIIV 

antibodies in prostitutes and clients rather than the cuntrnl groups 

may suggest A clue for the h~ter()sexun]. translnission of IIIV among the 

promiscuous individuals. 
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All ELISA positive s'I",ples Ilnd nearly an equal number 

negative samples ~'](>re tc:ste(l by Hesti:.:t:n I)lot: assay. Ser2 sho~"ing 

borderline:: '-)1:' d()u~)tful values in ELISA were by 

Hes t.?rn bl .. Jt" TIH: predominant HIV Id:'ot:2ins dGtcct{!d (Table VIII) 

include polypeptides having molecular w~lBhts of 2 t.,000, 34,000, 

41,000, 53,000, 55,000 3nd 64,000. Sarng",lharan, et al., (1984) have 

shown a glyc"protein (gp) with a molecular weight of 41,000 daltons 

(gp41) to be the promin~nt Rnd commonly recognized protein by sera 

from AIDS patients and he suggested that 'I sample is immunoblot posi­

tive if it showed B banding pattern in the 41,000 molecular weight 

region in ~ssociatiun with one of the major IIIV proteins. But 

resLarchurs still differ in opinion as to which HIV protein has to be 

considered as a marker fnr HIV infection. The observation by Lange at 

1986 showect the sequential producti~n of antibo,ly in the course 

of HIV infection. The protein with 24,000 Jslt0ns molecular weight 

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

antibodies to the rest of the DIV proteins, complicates the pr(.blem. 

According to Groopman et al.,(1986) a sp<:cimen is said to be 

immllnoblot reactive by the presence of bands at 

molecular weight region in the presence or absence of other associated 

bands. "hereas Krl?iss.£!: al., 1986 considered a Serum sample to be 

positive if a p24 positive hand appears ~n the blot. 13eeause. of the 

8imil"riti"s in the C(lr2 protein of HIV-I, HIV-II and other human 

retroviruses (Gallo, 1985; WonB-Staal and Gnllo, 1985), I prefer to 

consider a sample to be s2ropositiv~ if the sample tested shows a 

prominent reactivity with the virus's trans-membrane glycoprotein, 

gp41, in association with other HIV virill l>roteins. 



Bdsed r,n thIs cr.iteria out of th', J.13 ELISA posltive ser.e 13 I-Iere: 

c()nf i rmed VIII). 

Hestern blot n0gativL but ELISA l'oGitive ser,:\ 4 Hc:re ih1S{tiv0 for i,2 i , 

ond p55 (Sec Fig. 4) • These ELISA positive and immunc.l)lot n~gative 

sera may be due to the prcsl:.:nrJ.! (If cross reacting antibodies as a 

result of infection by related viruses. The ollservation of Lange 

~l-!., (1986) Hhich emphasizes th,' appearance of antihody to p24 as an 

initial response in the course of HIV infection may n.,t be ruled out. 

The 3rd possihility could hE 0 non-specific binding. 

Seropositivity Has restricted to individuals who were in their 

sexually active period of life. About 91% of the seropositives 

are within the range of 20-49 years. (Table IX) and 77% of the 

ser(Jpositives are in the range of 20 to 40 years. Similar results 

have been reported from Zaire and USA (Quinn et AI~ J.986). The peak 

prevnlenc~ occurcd earlier in women (range between 15 and 24 years) 

than in men (range 25-34 years) and the infection ratio between female 

Rnd male being 2.5:1. 

Our study was mainly concentrated on screening of individuals coming 

to clinics treating sexually transmitted diseases and hence it may be 

difficult tu see AIDS or ARC cases. As can b~ seen from TABLE X and 

Table XI there was no sign of lymphadenopathy which is usually 

observerl in more than 50% of AIDS or ARC patients. Out of the seven 

anti-HIV antibody positive indivlJuals examined for clinical history 

and status (Table X and XI), 3 complainerl ~f f0vcr, 4 shm·,cd «eight 

loss which was marked in two. One seropositive loale client, In addi-

tion to a marked weight loss, had recurrcllt herps zoster, which Is one 

of the ()p~)ortunlstic. infections shr)\.;rn in AIDS or ARC patients, and 
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hence can be cc)nsiclcrcJ ~s AHC patient. Except this individual, 

I'hether the complaints 0f the seropositive iII(livi(luals are results of 

IlIV infecti,·n 01' not !:equir,os furth~r f"ll"'" up. 

Once w~ establisherl the prevalence of anti-illY antibodies 

prostitutes and. their clients, tried to sec the 

in 

x'isk 

the 

of 

transmission of HIV among fricnns, sisters, brothers and other 

relatives of 5 ser0positive subjects. Our result shol'ed that all the 

samples collected from these subjects I'ere negative. The limitations 

of this study is that W8 have nu information on how long the 

seropositive individuals have been carriers of lilV befure diagnosis. 

But in isotype assay (data not shown) all t~e seropositives show high 

banding pattern with InG antibody rather than IgM antibody, which may 

ind:lcate that infection is not recent in these subjects. These 

results agree with the earlier findings reported by Saltzman, 

(1986) and Peterman et ~~, (1986) and from our result We 

evidence of transmission of "IV through casual contact. 

etal., 

have no 

Although the prev1llene., of anti-lIlY antibodies. does not appear to be 

wide spread throughout the pupulation, our findings clearly indicate 

the establishment of 1IIV infccti0n In prostitutes and ~ale clients. A 

better unocrstanding of the distribution an.cl route of spredd may be an 

important factor in the prevention of 1IIV infection. 

To slow down the progrGssion of DIV, 

follol'ing points. 

it is worth mentioning thl' 

a) epidemiological 

risk groups. 

surveillance to find out risk factors and 
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b) SctCeninl~ of bllJ()rl r!c)nurs amanf; the 11100d donors in or~er to 

keep c'Jotnminat2c\ hllJod Gut 0f th~ hloJd sup~ly. 

c) FoIl_ow up for nIl the ser{)positiv0 illdividunls. 

d) Educate pCtlplc abllut AIDS and ~nCl)Uraze tllQffi to limit th·· 

number of s~xual partners. 

e) Avoid sexual intercourse with qn individual whn hRS multiple 

sexual par.tners. 

f) Educating people an~ increasing of their awareness towards 

AIDS. 

g) Establishment of well cquil'ped laboratory whieh will have 

capacity for serological diagnosis of HIV infection. 

a 

Momentarly in the absence of vaccine or therapeutic drug, for HIV 

infection, 

preventiono 

there is only one way to go out of this pand~mic - self 
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