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ABSTRACT: The pephdc binding immlmwssay [PELISA) was uswl as prcviwwly dwcritcd lo derermint HIV-1 
s u b ~ l v  among 60 rnwried IIIV-l su~positive individuals and heir spurn identilid st h Urivmiy Collebw 
Hospital, l b a d ~ n  LI order 10 ir~vcsrigak the r a t e d  he~erapexusl p a r i m  by diIYml HIV-I s u k m  in Nigeria. 

Out or  Ihc GU cwplcs w h c  blwd snnbplss lvere m a w  33 (55%) were hbolh p L i w  HIV while only am sgwsc 
of tltc cotrplw IIW suo-psitile among dm o w  27. Using d l ~  M c N m  I-1 Tor d i d a n t  paired samples. nil 
insigr~ifieaa~ (P4.0636) diFc~ee \v# abtaimd belrran male 10 iunale and female 10 mak ~mrrwnissh. Sub~pes 
A. 8, C a d  E t*ue dc~cctcd mlortg ~llese individuals. Mwl(82.396) of IIIC subfypc C and all of tlui rublyp~ E (12) 
\\trc d c i ~ c d  anmug 1l:c ~ m ~ ~ m i t t e r s  ( a w p h  wid) condar~r mpositilbt wtus). 

Tliis study indt-ares that HIV-I subtypes C and E may be more elIieiu11ly transmil#l l i t m u a l l y  than lheotlicr 
sub~ypts. 
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Introduction 

The number of sexually ~ q q i r e d  HW-1 infection continues to increase rapidly in botb malt and fcmale 
population groups worldwide. Infection with the virus has ban  esGmated to reach over 35 million by the 
year 2000 (1). Allbough HIV-I has been isolated from cervical and vaginal smtions of infedcd womm 
as weit as the stmen of  inrected men (21, there uppears to be a higher probability of mak to female, than 
female to male transmission of the virus (3). 

The global male to female ratio of infeetion with HIV-I is about 5 3  (11). However, tlte epidemiology of 
the disease is dititerent in sub-Saharan f i c a  w h a t  infwtion Dccurs almosl eqndly between both sexes 
with a male to female ratio of approximately 1 : 1 (1,4). 

*To whwn corrtspondcnce shwld be m s e d  at the: 
Ueparlmmt of Vimkgy, College of Mdcine; U*vasity of lbadan; Ibadan, Nipia .  
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It llas becn obstwtd .that the Retcrosexu~l rwtc of treusrission of HIV-I is ltiglwr IIUIII I~I~II ~II' I I1V-2 
Kanki ei ad (5) report4 incidence of 1% for HIV-2 and 3% for WV-I over m 8 yews pariod. Ir has also 
been suuested lbst HIV-I subtype E circutati~~g in Thailand rtay be more eficicitly tru'nsmittd 
I~eleroscxuaHy than HIV-1 subtype B inrrorlucd into fhe same popda~im from Europe rvld USA (6). 

The significance OF HIV s3tfles in the rapid sl~read OF die vim irt sub-Sshn AFrica &ere 
he~eroscxtd mode of lran~mission prcdanbnres has nor been established. Thi8 is  in~portmi. considering 
ttit Fact rl~ot ~rosc,' iF 110t all rhe various NlV-1 81ld HIV-2 subtypes idtnlified Lo date Imve been found in 
tllis region. Jn Nigeria, previous studies have shown a mole lo f m b  ratio of I: l (7, 8, 9). Howwer, the 
rate of heterosexual iransniision of Lb various subtypesof the vinrs circulating it1 the eounlry 1 ~ s  not becn 
determined. 

In tlds study we dttcrmir~d the HW-f subtypes of 60 inFoetd eonmrdat~t a d  discordant couples in 
lbadan, Nigeria to evaluale their differenlid rate of heterosuurl tmsmission. 

Materials and Methods 

S I I ~ ~ C C I S  rud Sample cuflec~iw~ . 

Sixty n~arriad HTV-I serbpositive i~~dividunls and their spouses identified as the University College 
Hospital, Ibadan, Nigeria were analyzed for this study. The subjects were recnlited among 1 hose referred 
for M V  screening from the medical out-patient clinic and the n~edical wards of die Univedty College 
Hospital. Ibadan from I993 to 1997. M V  seropositive individuals were informed aboul the study and 
requested to come with heir spouses for HIV testing. Blood was collec!Ed only From spouse of initially 
idenlificd seroposifivc persons who gnw their consent to participle in the study. 

Tell ntls of blood was collected from mcl~ of the scropasi~ive irrdividuals as well as rwni lheir spouses. 
n u  plasmdsmtm smplts wne separarcd within 24 hours of sample collection ~ n d  stored at -20°C mlil 
when tested. Dw~~ographic i~~fo~~nation was collec.ted at the time oE blood collecbion. 

Samples 6.om the spoust of each sempositive individual w a s  tad using commercial HIV-1/2 kits 
Wurex and DwbIe check EIA). The HlVI or 2 &atus ofrepeatedly reactive samples was confvmd by 
Wesrcrn irnmunoblotring piorad, Novapath). 

PIasmdsrmm samples from these 60 individuals and their smpositive spowes w e  lcsred for tlte 
presence nf specific MIV-1 subwpt snlus using Pcptide Binding Imnunoassay (PELISA) as previously 
dkscribed (1 0, I 1 ) as as modified for samples from regions with multiple IU V- I subtypes (I 2). 

Plasma or serum samples Iiom sixty I~ctemse~ual eouples with the husband or wife or both mV sero- 
posirive were malyscd for this study. Thirty-three of the coupla were both positive giving a couple 
i~~fection rate of 55% For both husband and wife. Tweiity four (88%) OF the 27 positive spouses with 
negative panners w e e  syrnptoma~ie at the time of presentation indicaijng advanced staie of idmion. 

. Thus [be coupIes wguld have had sexual interaction For some time afler eirher one OF the spouses or both 
have been i d e c t d .  All the couples had k e n  rnamed for at lerlst 2 112 years. 

Tabte I shows tkc possible rate of male to k ~ d s  and female to male lra~umission. Out of tlie 48 HIV 
positive women, 11 (31%) of lhdr husbands were negative. Similarly, our d tho 45 positive min, 12 
(27%) of tluir wives were negative. Using the Mc-Nemw test For discorde~lt paired samples, an 
insignificant difirence was obtained 'between the male to female md female to malt t r ~ s ~ s s i ~ n  
(P4.0636). UNIV
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'Thirl y-t hrce (73 5%) wivcs c!F 45 syttlj)t(t~~inlic I I U ~ I U I I ~ ~  ~ v ~ ~ E ~ u ~ ~ I ~ I ~ ~ ~ I ~ I ~ I I ~ I :  IIUI scrt~-~)o~il ivE 11 I~IC 

I ' 1 c t i  OII the O ~ I W  hend, ody 3 (20.0%) husbands of 15 symplometi,~ wives were 
.a~yn~p~o&tic attd h e  at!ter tnrsba~lds were sera-tlqatiw. 

Spc~Zc antibodies lb KIV-I subtypes A, B. C and E were detectd in the blood samplts of t h ~  
i~~fdctedcuuplcs. Nolie of the smpb m c t d  with peptide of subtypuD atd 0 includcdin this study. Out 
of the 33 cauplcs who were b t h  HIV sera-positive. 27{81.8%) couples had homtogous IJIV-I subtypes 
rvldlc i r l  the ahcr  6 MUP~CI. blood b ~ n p l a  of the spouses were positive t.a two different subtypes (subtype 
C and E in all 6 eases). lnfecrion with subtype A was found in G couples (22.2%) and subtype E in 3 
couples (1 l .I%). 

Among the 27 couples wi th'only one of the spouses being HIV sero-psi tive, 12 (44.4%), 9 (33.3%) and 
3(I 62%) were infaled with subtypes A C and B peptides rcfpcctivtly. Blood samplw from the orher 3 
individuais did not react with any of the peptides iduded as antigen in the prokcol wed For this work. 
In the absence dinformation on wtn-m~rd men1 partners or our subjcc~s. tlw couples with concordanr 
HIV scro-positive sta~us are regarded as transmitters, wl~ile tbse wit11 discordant MIV status an rna- 
transmiller. Table 3 shows the distribution of the HIV-l sublypes among the transmitters and non- 
~wnsmitters. Thew was no diffeferer~ce in the prevalence of subtype A among LIE tra~~smitien artd the rmrl- 
transmiiters. On the oll~er hand, dl 3 subtype B deaeued were among  he non-transmi~ters, while dl the 
subtype E (12) de~ected were among 1he.transrnitters. Sublype C was dctected among tile Iwo groups, 
however with a higher percentage (82.3%) amkg 1 he transmitters (PG.05). 

Table 1 : Transmission Rate of MV-1 to Spouse by some HIV Seropositive hdividud in Nigeria. 

W STATUS SPOUSES 

Husband (%) ' Wife (%) 
-- - - - -- .- . 

Positive 

Total 

MeMcnrcr Test, P = 0,063G 

Table 2: Correlation of Shge of Inftctionwith KTV-1 Status ofSp4use Among Couples in Nigeria. 
.I 

Symptomatic tUV Status of Spouse 

Spouse No. Tested Positive asymptomatic Negative 

H 45 33 (79.Wh) 12 (21.0) 
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Table 3 : Distribution bf ~ifferent HIV-I Subtype Amoq Couples with concwdsn~ and discordan! HIV- I 
seru-positivity in Niyeria. 

Status Sub types No. rA) 

Concordant 12550) O(0) (LZ(82.3) O(0) 12( 100) O(0) o(o) 66 

Dimrdanl  12{50) 3(100) 9I17.7) 0(0) o(0) o(0) 3(100) 27 

To181 24125.8) 3(3.2) 51(55) 0 lZ(lZ.8) 0 3(.1.2) 93 

Discussion 

A good understanding of  he vinrs, host and enhnmcntal  Factors influencing the heterosexual 
transmission of HIV-I is necessary for dtvetopmcnt of inkwention slrafegiw to  prmtnl irs m u d  
transmission. In Illis sludy, the role of vital subtypes in heterosexua1 transmission of HIV-I was 
invcsli~ared. Thc couples with concordant HIV stro-positive status among those idudcd i? !his study 
were to Lsvt transmiltad the virus wltile those with discordant HIV sero-posjtivity were mr~sidered now 
trnnsmilters. Subfypcs A, B, C and E were detected among the couplcs. Infeelion of six of  l r :  coupfcs by 
discordant subtypcs may be due to independent il~fection of each of the spouses. A sinrilar obwrvation had 
been previously reporred by Barin el a1 ( 1  3). 

Out of the 27 couples among whom only one of the spouses was sero-positive, 12, 3. 9 or them wye  
infecled wirh subtypes A, B m d  C respectively. 7)lc other individual who did not rcncl to any uT the 
pcptidas may h ~ v e  been inrectcd by any of the other subtype not included in this study, especially srnong 
the sublypes previously reporter1 from Nigeria (14). In addition. the possibility of low lwei or V.7 ~nlibody 
bclow detcctablc level cannot be ruled oui 

Comparison of the prevalence of the subtypes found among the 'trensmi~trs' and non-transmitters' 
showed no significant diffucnce in the prevalence &subtype A among the two groups. Sublypc E was 
dclMcd only among the transmittea while 82.3% of the transmillers were idded with m~btypt C. This 
result indicates that subtypes E and C may be ribore efficiently transmitted hcterosexually than the olher 
subtypes. Subbarao and Schochnrnan (15) had earlier suggtsrtd that rht rapid spread of HIV- 1 subrypc C 
during the past few years may imply a scltclive advan@e in its htterosexual trsnsmission. The rcsults aT 
this study thus support his w l i e r  observation (1 6). b addition, subfype C had previously been rtponed 
among 81% of heierosexually infected people in Cape Town, South AIricn (16). Similarly. subtype E has 
been shown to be responsible for the widtspreai of HIV inteclion in the heterosexual popul~lion L 
Thailand (6). Tile ability of  subtypes C and E to replicate tspidiy =+ally in LRnyerllnn cells (17) which 
have been suspend to be  he celb through which HJV vaginsl infaion occurs (I 8) mry haw accounted 
for the propensity ofthaqe subtypes for l~cterostxud spread. 

A couple infenion rafc of 55% for both husband and yite was found in this study. Although there was 
no significant difference in the n u m k  of sero-positive husbands and w i m  included in this study, if it i s  
assumed that the symptomatic partner k a m e  infected first. there is a sigdf~canl difference (P<0.05 in the 
number of symptomatic husbsnds (73.6%) and wives (20,OPk) with sem-positive but gsyn~ptomatic spbuse. 
This rcsull suggesls a h i g h  probabili~y or male ro female than female to mde transmission of the 
predominant HIV- I subtypcs circulating in Nigeria. 
Faaors such as smge of  disease and immunosuppression have been shown to promott sexual tr~nsmission 
of FFIV-I (19, 20). It has also b e q  found that individuals who nrc homozygous rrrr a deletion in  the 
CCRSICXR4 gene are Icss Irquenrly infected with HIV, whereas individuals w h  are he~trozygous for [he 
same n~utation become inkckd. However, the later group can be pmteeted against rapid pmgrwsion to 
disease compred wir h HIV infected individu J homozygous for the n o d  CCWCXCM gene (2 1 .22) .  
This may offer a reasonable explanation Far the-9 individuats who were ncgarive even though their spousa 
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wrrc.WV reto-pc~itiva However, the p r c m u  and 'pre~&rw or thk getietic defect in Niaerin h a  
.been sludied. 
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