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ABSTRACT: Hurnnn immluwdeficinq \-intys type 1 (HIV) suh~pcs circulating in Nigeria \YES detcm~incd using 
he Ptp~ide based Enqm i~i~auno-Assay (PELISA) lo anely~ sna or plnsmn snnlples w!lccred Tm 925 individuals 
~ i l h  ELrSA ~ n d  Wcsrm blot conlirrhd HIVd int&iion in the (hrce brorrd gcogmphical reghs (soalhlvestem. 
mthcns~cm and norihm)'d Nigcria. Thc sptdlcric pcpi-da used as the cnplurc a n l i p  in ~ h c  PELISA iretc 
designed from the conscnst!s sequcmc of the hird hypmrrifible rcgian. 
(V3 Imp) o l  WIV-I subl!pes A, 3, f, D, E nnJ 0 or HIV-I. Thc sssrty was ini!idIy validlrlcd usi~lg plasma c~rnplcs 
from indivirlrluls iniccecrtd w i ~ h  rnriw~s gene~icnlf!. idcn~ilierl HIV-I subl!+pes in Et~ropc nnd Airicn. Any S ~ I I I I  m 
plam~s sa~nplc that ~c~crcd \vi.ilh mom llltrn OIIE peptide WIIS rc-tcs~cd using IJIC JBIIIC nmign po~icl in r l iai l ig ELlSA 
tecbiiqtc. 
Thc rcsi111 co*ircu!aticn~ aT mi~liiple IfIV-l s t k y c s  inclt~dir~y A: B, C, O, E, and O Cr Nigcrin. Vnpiilg prevakncc of 
s p i f i c  mtibdits to the six HJV- 1 sllbr!+prs incltldcd ir~ tllc PEL.ISA p ~ n d  \rr*c d ~ c c t d  among infeceercd indl id~mfs 
it1 Nigcria. Sublypc C ivns thc nrost prc\alci~~, 48.1% (44'1) rollotrcd by A = 19.8% (183). D = 9.5% (RR), E 8.4Yn 
(7d), B * 2.5% (23) and grollp 0, 2.4K (20) .  Thirpsix Q,%) nt ihc snrnplcs t c s ~ d  trwc dunlly mc6r.e \vll ib 52 
(S.fi%) did noi KUQ ~ i i h  any or tile six HIV-I subyp~ pcpddw i n c l ~ ~ d d  it1 thc asray A hclerpyurewn disuibulion or 
irl lcssr 5 HIV-1 a~kypcs ans obscnad in all [hc rcgirws with s~ibtyyc C being (hc most pret*nlcnf in nll thr locnlionr. 
SIUICS and regions, rollowd subbycs A. D nnd E. None of ~ h t  snnrplas from l l ~ c  northern a~d sourltcnsum rtgiwls 
rcaetod wilh HIV- 1 suhlype 0 and B pcptidcs r ~ ~ ~ i v c l ~ .  
A5 far as it can be rsctrtrined, h i s  is h ftm rcpwl of dcleciion of HIV-I subhpes 8, D and E ifi Nigcna. 
Furlhcrmore. ri~c resuh of rhis work indicnles rvidcsyrcnd circt~lnr~oll of mutriple HIV- I subt!.pcs in Ni'g,cria. Thcrelm 
r polyvaletrl w-accilre w i l l  bc tl~c kbesl o)ltioll lor cmcctivc ~ropll~leedc jmnlunix~io~i ~ g ~ i l l ~ l  HIV- L itirccliolt in N~gcria. 

*To whom m p m h c c  shoald be RddresstJ nr the: 
D c p ~ m l ~ t n t  dVirolo%., College o l M o d i c i n c , U ~ ~ i c i t  or Ibadm, Ibadnn. N i~r ia .  
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The incidcnee of A I D S  continues to incrcese'aspecidly in sub-saharnn Africa (1-4). Globally. i t  is 
estimated that 36.1 million people were infected with HIV at the end o f D m b e r  2000 (4). Abwt 90% of 
thc people infected arc in the developing countries (4). Some research groups, in ph-w tar the Harvard 
AJDS Institute, described the WHO fi rcs as underesfimaiod and thal as, meny as 100 million infections 
may have ossvned by the end of the tdecniury. 

HlV-I shows hetsrogcnoity among it6 isolates (5.6). DitTetant i d a l e s  OF the virus I w e  b m  shown to 
direr in their biological propertits 17) as well as immunological and molecular properties. The 
heterogeneity of HIV-I strains has been studied by molecular characterization of the genomic sequencts 
eithtr  by sequencing fragmcms amplitid by polymtrrse chain ramion or by hnerodupiex mobility n s ~ y  
(8.9) Al~haugb. these method5 allow For direct subtype clrssi6cstiors they are time consuming txptnlive 
and require specialized equipmed and highly traincd personnel (10). In sddirion. the method anno1 be 
easily used for Isrge number of samples and in p l ~ s  where facilities For such work are not avrilatle as in 
mosr developing countries. 

A simple serological wbtyping ~ s s ~ y  to facilitate determination of the distribution of  HlV-l genotypes 
circuia~ing in a given population was developed rccenlly ( 1  0, I 1. 12). The assay compered well with 
genotypic analysis such as heteroduplex m o b i l i ~  assay (10). It was shown that the serological approach 
accuratdy detcc~ed the daminant subtype reaciivity in nlort than 9047% of the cases (10. 1 1) This 
technique has been u d  to determine the circulating HIV-I subtypes in The Gambia (13). Israel ( I ? )  and 
Tanrania (14). These are ~ u n t r i a  with multiple H1V-I subiypa as the situation in Nigris (10, 1 1. 14) 

HIV has spread extensively into both the run1 and urban areas of Nigaria ( I  5. 16, 17). The first HlV- l 
strain pertidly chmaerizcd from the counlry was shown to belong 10 subtype A (18). Since then 
idckifieation of isolates belonging to subtypes G and 0 from Nigeria have been reported (19. 20) In rhis 
paper. we report circulation o f  additional HlV-1 subtypes in Nigeria as deternlin~d by the PELISA 
technique. 

Materials and Methods 

Study Sites and BIoai Samples Colttetion 

The samples used for this study included 925 sera or plasma samples collected from indiridvab with 
con6med HIV-I infections in  eight states in both the northern and southmt regions of  Nigeria (Fig. I) .  
The samples were collected from Teaching Hospiials wniversi~y College Hospital, Ibadan - UCH. 
University of Nigeria Teaching Hospital, Enugu - UNTH, Lagos University Tachning Hospital, Lagos - 
LUTH, University of Pofl-Harcourt Teaching Hospital, UPTH, University of Maiduguri Teaching Hospiral. 
Msidup~ri - UMTH, Federal Medical Centre, Owemi. Imo State and Oyo and Osun State HIV screening 
cederslblood b~nks.  The samples from the Tenching Hospitals included HIV positive sera in their storage 
during the perid covered by this study (1993-1997) while those from other screening centers were based 
on available samples during monrhly visit to sites for colleclion or samples. 

The specific subtype of HW-1 chat infected the donors of positive strum or plasma m p l e  analyzed for 
rhis ~ u d y  were detasmincd using the serotyping technique developed at the Chtrnotherapcutischc 
Forschung Insdtut, Frankfir- Germany (14) as modified for samplw 6om areas with multiple WV-l 
subtype (Olaleye, 1997, Persons1 Communication). The assay i s  based on rtlstivc binding of antibodies tn 
different HIV-1 subtypes to arresponding peptides used as antigens which were designed fronl smino-acid 
sequences ofthe specific HIV-l sublypes (10, 1 1,  14) 

The seroiyping ELISA was initially developed to differentiah antibodies lo HIV-I subtypes B and Don- 
B at the Chernotkrapcutishes Forschung Institut, Frankfurt, Germany. For this study, the assay was 
modified for detection and differentiation of wider spectrum of HTV-1 subtypes ba%d on relative binding 
of antibodies to sp&fic digens. A reactivity partern ofH1V-l antibodies in sere of infected persons from 
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Fig I. Map of Nigeria Showing source of samples by Slates 
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Up-  Rwanda, Tanzania, Nigeria and l 3 d l  whosc isolates have bcen s u b m  by nucleoride 
aguarw'ng mdysir wan used to develop M d~oriorilhm for subtyping of isolates from areas with muliipfr 
subtypes (lables 1 and 2). 

A panel of seven peptides cornspanding to sequence in the V3 region of HIV- I  (A to E and 0) were 
synthesized and used as fhc cnprure nntigen in the indirecr ELISA. Two *ides were derived From 
subtype E (short and linear, €1. and long and Full-lengh cycie, E-cycle), The hll-length cycle of  the 
sub~ype 13 wns used white all the others were short and linear. The specific amino acid sequences of the 1'3 
synthetic peptides used are shown i n  Table 1. The peptides were synthesized and purified by high 
performan= liquid chromalography in U.K. (10. 1 I) and obtdned ready for use (through Urusufa Dietrich) 
The selection of thc WV-I subtypes that were indudad was based on the prevalent subtypes in Africa a3 of  
!he time of the study (20) and known HIV- I genefic subtypes based on previous ~ q u t n c i n ~  d some WV-I 
isolates from Nigeria ( t  8). 

The test is based on the method of indira ELISA for detection of HI V- I antibodies The criteria used 
to determine the rtaaivi~y of erch sample (specific serotypcs) arcdshown in Table 2. Samples that rurcred 
with antigens of more tlun one HIV-I sub!ypc were firrther analyzcd by the limiting ELISA ( I  I )  lo 
determine the  exan status of  such samples. 

Table I : Amino Acid S q u m  of V3 Peptidcs 

S u b t y p ~  Amino Acid Squence 

A KSVRlGPAFl AT 

3 CTRPNNmKSIHIGPGRAFYTTGEHGDlRQAHC 

C KS WGPQTW AT 

1) CTRPYNNTRQRWIGPGQFmTGDI 

E EL: DTSITIGPGQVFYRRT I 

Eeycl: CTRPSWTRTSITIGPGQWRTG~~GDIRKAY c 
Group 0: CERPGIQTVEIRIGPMAWY SMGLGRSSGOSRAAY C 

Table 2; Reaction Patterns of Different HIV-I 'Subtypes in the V3 PElA 

Subtypes V3 - Peptides 

Stmnglp d y e  

Weakly mclivc 
Nan-mtiw 
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At~dlwdies to Ihe six CIIV- I VJ p~p~idea included as an~iCjen for this study were detected anrotlg HIV- I 
positive sera from Nigeria HIV-I subtype C infectiorl w8s the mosl prevalent. Xi WEE detedd in 447 
(48.3%) of the 925 samples tested. This WAS followed by subtype A which occurred at a prevalence of 
19.8% (n=18:) then subtype E SAP4 [n-74). Prcr.8Ience o f  HJV-1 gubtype B and 0 was low, occurring in 
o~lly 23 (2.5%) mil 22 2.4%) respe~tively or~lte ~rviples tcned (Table 3). 

Thirty-six (3.9%) d the samplts t ~ v l t d  were dually rssctivc with peptides of more than one HlV- l 
w~btype (Table 3) wl~ile 52 (5.6%) did no1 rcact with nny of the six peptides o f  HIV- I subtypcs u9ed 
Samples thnl llrd dun1 r tsc~iv i~y witti peplidrs or subtypes A nnd C (.WC) werc the most prevsknl ( I  I or 
36. 30.6%) among those wit11 multiple reactivity. This was followed by [hose with the E and 0 (E/ 0) 
cornbinalion (19.4%) [7136]. Sub~ype All), and Cff- were rhe ]cast prwulent. b i n g  only one or the 36 
(2.8%) for eaclr cnmbinr~ion. Other HIV- l . w t w  combiwtion round an!ong the samples t ~ q t t d  included 
AA? (8.3%). DII) (5.6%)- C10 (13-%i), 1110 (8.3%) a1K1 fm (S.GVk). 

All the ~ ~ u l ~ i p t c  reac~ivc and the none-reective SB~II~ICS were not inekded in the an~lysis o f  rhc 
seratyping results pregeni J in 114s rtpod. Tlre exact S~RIUS of ll~ese samples will bc resolvad by other 
me~liods. Fig 2 shows the proportion of clearly differentiated HIV- I subtypes among HIV- I itlhaerl 
persons in Nigerin, 

Sublypc C was found to be the most prevalenl anrong samples coRccted from all the laeriions. 11 
ocasrcd wirh a prevalence of 42.3% to 83.2% in the difiren~ locations followed by Subtype A which was 
found in 11  of the 13 locrtions. Subrypc B was derccted in only 6 Iocations with about half of  the srmple9 
{43.5%0) rrom Maiduguri. On the other hand. out of the 87 samples tht were positive for subtype D, 52 
(59.8%) were Frunl Ibadsn in the southwest. Hawever. none of the sr~nples coilected from Kaduna, Ejigbo 
and Samani respedivety were positive for subtype D, while sr~btppe E was detected in samples from 10 of 
the locatio119. All strr coHcctd from Owerri, Kadunr and Santanr wwe ~rtgative for sikype E. Overall 
twenty-~wo (2.6%) of the samples was reaclivc with subtype 0 peplide. Twelve (54.5%) or the positive 
subtype 0 samples were rnl le~~ed fiom lbadan and one each (4.5%) rro~n E~ugu  r t ~ d  Owerri. On rhe other 
hard. none or the. samples Trom llesha, Ejigbo, I'ornt Ikrcaurt, Maiduguri, Ashak~, Kaduna, Shekina and 
Samaru reacted with subtype 0 peptide. 

' When the results were ~na lysd  by slate or residence of donors. Subtype C wss found to k the most 
pmalcnt (37.7%1 in Bomo-83.2% i n  Enugu 5m1e) in all tllc slates hilowed by subtype A with prevalence 
ranging From 5.3% for Enugit Stare ro 35.7% in ~ivers'State. On lhc other hnd ,  subtype E was more 
prwalcnl ~ h a n  subtype A in Enugu Sratc buf !he difference was na signilicant. Subtype 5 wss mosr 
prwdent it1 Barno State (47 8%) fullowed by Oyo State (26 1%). None of the wsan~ples Iiam Enu1g-u. Rivers 
AMI Imo Slates was positive Tor subtype B Anribodies to I-l?V-f subtype D was dctded in alt the srntts 
with prevalence ranging From 1.1% in Kadune ~ n d  Inlo State to 59.8% in Oyrr Stale. Although antibudies 
to I+IIV-l subrypc E was de~ec td  in tltc 8 states where a~~nples wtre collected, it wna prevalent in Oyo 
(37.8%) followed by Osun (33.8%). Twelve out o f  (Ac 22 (54.4%) sublype 0 positive samples found in 
this sludy were from Oyo S l l e  fallowed by 5(27.3%) fro~n Own sralc and the lmst was (4 5%) fclund 
rnlong sarrlples fivlnt Enugu aad lnro Stam Nonc of tltc s~~npIes Co~ii I3orn0, Kaduna and Rivcrs Statcs 
reacted with subtype 0 prptide. For the purpose of fi~rihcr ~natysis, ~ h t  counry was divideri inra rhrm 
yeographicrl regions including South Western (SW). Soulh Eastern (SE) and Norlllern IN) as shown in 
T ~ b l e  4. 

Discussion 

MIV-I isolates have been mrnpared and subcrped by PCR amplification. sequencing, heteroduplex 
mobility assBy (HMA) or scro~ogically dttcelion of antibody tcl the V3 region specific of  the variws 
subtypts (10. 12. 22. 23, 24). Although nucleotide ~equencingand HMA are more direct and nccul-ale 
methods for subtyping. serological subtyping is a rapid, sintple and inexpensive method for studying the 
geogrepl~ieal distribution of HiV- l subrypcs using large-number aFsamples (1 0. 1 1. 24). 
Using the MnSenSUS V3 pep~ide for each subtype (A. B C. D, E and 0) as nnligcn. an indircct E1,tSA 
technique (1 1 ,  12) was en~ployed to iden~iiy soole of the sublyyes o f  FiIV-I strains in Nigcria using sera 
co1lecrcd from 925 f llV- l serupositivc persons from din'crent purls o f  Nigeria. Allkough\ identification or 
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Fig. 2: Proportion of six HIV-1 Subtypes among infected iodivid~lals in 

Nigeria (1993-1997) n=83 1 
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sornc I i1V-i subtypcr had been previoudy reported rrom ~igeha ((1 9. 25. 26). we bnvc cn~ployctl thc V.1 
wrotyping meihod to analyze larga n u m k  of HIV-1 stroposi~ivc samples from different parts of F~yeria 
in tlris study. Thc tmhnique we used has heen prwiwly used to corrstly subtype NTV scropoi~ive 
srnlplcs from France. Thailand, West lndies (10) nnd some Africa11 cotrnrriis including Central Afric~n 
Republic. ( I  O), h e  G~mbia ( I  3) and Tanulnia (I 4). 

Table 9: Dislributior~ orsix HJV-I Subtyp  among infacfcd individuals in Ni~cria. 

Suhlype Number tested Percentage (%) Cumulative Frcqueocy 
(%I 

DR - Dudly rcnctive (rtne~ing wilh Pcptidw of more than one subhpe6) 

NR - Nmt-rcacliuc (Did not react with any ot lllc six pq~itidcs uscd). 

Table 4 .  Distribuiion of MV- l  Subtypes among inlected pusons in lhc three geographiml regions of 
Nigcria (1993-1997). 

. - - - - - .- - - - - 

TOTAL 5 SV 161 109 829 

( ) ~ c & ~ a g c  oTa particular srrbllpc ia a rcgion 
] Pcrccntagc oTsarnpIc from a region pilit* for a svbtypc 

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



The result of this work showed that multiple HIV-I subtype including A. B. C. U, E and 0 w-circubtr 
in Nigcria. The work alw indicates for the first time, the prestnct of HIV-1 sublypts B. C. U find E in 
Nigeria. Identification of large vuritg of HIV-I subtype3 circulating in the country is similar 10 the . . 
situation previously repofled rrom many oihcr African countries. Mkengasong ''1 u/ (27) reported dereaion 
of HIV-l subtypes A, 8. E, F, G. H and O in Central Africa. Similarly, Ariyoshi rf or. (13) atso used ihc 
pcptidc enylne imunoaswiy ~ n d  round co-circd~fion of n~brypes A. .Om C. I3 and F in rl~e G ~ n l b i ~  
'Fvrltlermorc, at least five different HiV-l subtypes bnve also been reporied in Europe and the Anicricns 
though with subtype B wnstiruriny nlrnosl 90% od the cireul~ling HlV- l rubtypes in the region (27. 25). 
The result OF this study further shawed rhnt HIV-I subtype C may k the most prevalent (48 3%) subtype 
circulating in Nigeria. This finding is also similar to earlier repods from some African munrrits such as 
The Gambia where 57% of HIV subtypes were found to he C (13) rnd Malawi where subrypc C was the 
predominmt subrype idenlined among pregnant women (29). In addition, sublyp C has been reporred lo 
be the most prevalent subtype af HIV- 1 in South AFrica (30, 3 1). This i s  contrary to other reports wt~icli 
indimle that subtype A is  the most prav~lent subtype in many of the countries of  West A fna  (Q, 32) 
However, some workers have shown that most 5erotype C and NC get~etically cluster with subtype A- 
I bNg 

HlV-l subtype B has sparingly been reported in Africa, previously Froin the Gambia (I]) ,  Canlerclarl 
(27) and South Africs (30) Specific m t i w i e s  to subtype B were detected for the first lime in Ni~er ia  in 
this study R I I ~  were later confirmed by sequencing (Olaleyc ct 01, in preparation). The prevalence OF 
sub~ype S found in this study (2.5%) was lower than previously reported in some other African countrics 
Using the peptide Enzyme [rnmunossay. Ariyoshi el a/. (13) round a prevalence of  8% for HIV-I subtype 
0 in The G~mbia, mainly among male patients who have trsvcld or lived in Nonh America or W. Europe 
(12). The history of srxual contract between individuals tesled in this study and people from places witit 
high prevalence of HIV- l subtype 13 is no[ known. 

Detention of specific antibodies 10 H IV- I  subtype E in this study i s  in agreement with findings in 
Central African counrties or Cameroon (27) and Cenrrnl Atrican Republic (33) lo the EW of Nigeria but 
different From the situation in some countries to the west of Nigeria such as Cote D'Ivairt and The Gambia 
where subtype E has not been repofled (13, 31). Detedion of subrypts A and D in this country is  similar to 
firrdings in Ugnnds (341, Rwanda (20). Kenya (20, 32) and The Gambia (13). The first HiV-I strnin 
isolaied Rom Nigeria was shown lo belong to subtype A (35). Fur~l~ermdre,  he resulr of this nlrdy 
confirmed previous reports of serojogicsl cvidenee of circulation aF HlV-I group 0 in Nigeria (26, 26) 
However, the prevalence of group 0 found in our scrim is higher than previ~uely reported 126. 36) 
suggesting wide spread oFgroup 0 viruses than previously reported. In addition to the Central African 
countries of Cameroon, Gabon and Eqt~atorid Guinea, EIV-l grorrp O infations have also been reported in 
Benin, Sentgal, Togo, Niger, Chad and Kenya (9, 27, 31, 32, 37, 38) showir~g that it is wide spread in 
Afria, but with limiled dissemination to other parts of the world (20). 

Awn From the six HIV-1 subtypes investigated in this study, other H7V-1 wblyp such 8s F, G, I i .  I 
and I have bttn identified (1 9, 22,27,29,3 1,32), The result of this study showed that 42 of 925 (5.6%) of 
the HIV seropositive samples analystd did not react with any of tk six peptides used as the capture 
mtigen. This obsewalion is similar to experience from at her pws of the world ( 1  0. 391. Barin ~t a1 (I01 
analyred HIV-I stropositive samples from Aficn, Thilmd, West lndies and France and found that 2.6?,& 
of the m m  samples temd did nat react with any of the five pep~idts (A, 8, C, D and E) ttsed as antigen 
II is therefore possible that the seropositive samples that did not react with any of the six HIV- I peptides 
used rnny be due to inkction with any of the othr KIV-1 subtypes. Abirniku r t  01 (I 9) have previously 
reported genetic evidence of presence o f  HIV-t wbrype G from blood samples coHected from infected 
persons in 30s area ofNigeria. I t  is possible also that I h t  individuals whose infec~ing vints could not be 
subtyped in o u r  series were infected with yet unidmfrficd subtypts or variants or HIV-I i ~ r  Nigeria 
Previous repor1 by Odcrnuyiwa e/ a1 (403 indicated circulation of several variants of HIV-1 in Nigeria 11 
is  also possible that non-reactivity otthose samples with my of the six peptides antigens used for this study 
may be due to low level of wiibady to the V3 region o f  the gp 120 of HIV-I in the infected individuals as 
earlier observed by Gaywee et a1 (24). 

Thirty-six OF the 925 (3.9%) HIV-1 seropositive s~mples examined in this study were positive for more 
than one WIV-I subtypes. This phenomenon could be due ro cross reactivity with the different subiype 
peptidm could not be diFerenti~tcd by the limiting ELlSA technique. This problem is one af  he 
limitations of HJV subryping by peptide enzyme irnmunoassay (10, 11, 28, 29, 3 1, 32. 4 1) How&-er. i! i s  
known thaf an .individual can be infected with muttiplt HIV types or subtypes in a region where severe! 
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1 llV lypa n d  sublylwa n ~ - c i n ~ ~ l a l c  ( 4  1. 42. 43). I?unl i~ita.liuns or llle Date person ~ w u l t  dis~ina nrlr 

subtypes and diwrnent 1414- I and HIV-2 strains, which shure nnly dW homology lrave heen rcprlcd 
(44). Futtl~wrar~rc rcsulta of cxlxdrncr!lrl studies have shown psihilily uT sirper-infwtion by d i k r e n ~  
HIV-I strains (45, 46, 47). In addilion, durl inrsctions wilh different FIIV-l'subtypes have b m  fi~nher 
srrppoflcd by numerous repons af  idn~tificrtion or HIV- I a11d HIV-2 whtypc recombinants (48, 49, SO, 
5 )  A cnse ortriple HIV-I subtype inreclian involving group M (A and D arid group 0 was found in a 
Cameroodan AlOS pnticnt by 'l'akehin~ er ul(43). 
Cross antibody r c ~ d i v i l y  o f  subtypes A ~ n d  C (AIC) antihollies found in this sludy was also obscrvcrl by 

prcvio~~s wlrkcrs ~vlto used peptides a ~ d  r w ~ ) d ~ i r r r l ~ t  protei~i as anige11 to JiVmariate C I  JV- 1 subtype8 
(10, 12). M O E ~  of the dtlally positive samples. fourld in this slilrly, I I of 36 00.6%) b l o n d  ro the A/C 
group. The V3 consensus of subtype C dilfers orlly slightly from tirat or A wlriclt may be responsible For 
the hi& imidcnce or 'AlC dual reaclivit~ A sinlilar silllation was round among HIV- I  serapbsitive 
mmples from 'Tanzania subtypes by rht  \'3 peptide ELISA (14). Dual infeeliola nnd nmmbinrrian have 
y r a  inlplication for development of afTrctivc vaccint ageinst the virus. 
Overall, tlc results of  tliis work l ~ v t  showrt thnt polyvalent vaccines 4 1  be required for tffective 
propl~ylaaic immi~nhwlion ~ a i n s l  MlV- 1 infection in Nigeria and hence the ~ e e d  for concinum~s 
morritoCi~rg and molecular cl~nlgcterizrtion of circula~ing NlV-l subtypts in dimetent geographical regions. 
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