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(icrinmy. 
'Ilcptrtmtj~~ d l  lncrn;ltc\lng?* i!.d ndmmunolq!-. Uniwfsit!. oTNiprirr T c a d t i g  Hospiml. Enugtr. Nigcria. 

A11S-l IfAC'I: I'cptdl: hqcd Enxync Irnrnsnt+&%;r!- (PELISA) \\.as und to ktrrlainc Illy-l~uhyper circuleiitlg ill 
Nigctiil. I'bc 5:ntktic pcplidc u,%! xi thc ddp~arc anlipen \rze clesigncd froin ihr: consensus scquencc of fhc thittl 
b l  pwariuhlr rcgic~n tV31tnu) of 0 11IV- I strhiyf~? mmcfy A. 8. C. D. E and 0. c\ torn1 n l J ? i  ELI- wncli\c and 
Il'csfcrn blot att~firmcd I tlV- I pusi;iti\tc pkww or scntm sat~ples wlfcc!cd owr n 5 ?cnr pcr id  t 1993-19117) CWIII thr. 
thwc hrrratl g tqqhica l  (saa~h-nxwen~. ~nurbmtcm nnd nonhern) regions d 11tr wunq \\rfme mnl>.rtd I'nr ~hc' 
ratd! . 

Specific a~i~ihodicr 40 Lhc SLY I+)\'-1 rubtyps \\%re idenfilicd among the s q w s i r i \ c  san~plcs rested. Tlten' \\as an 
r ~ ~ m l l  imm in the inciJrmcrr nTd1 rhc aubcypes aver the 5 pabco%~rcd by this stud!.. ILns'tm. fltc prcvaI~11~r' of 
s u h ~ y p  U and (1 I \ ~ X  rclutivcly bw \.wing 2.3% and 1.4'16 rtsprcli~tl?. 111 2utJi~ir~n. wl*r!pc I3 u-a nut dr~wkd 
atrcag IllV- I p s i t h r  samples mtkdcd khrc 1995. Fuunbcrm. suk!ps f3 YIJ 0 were lnrr drtccled ~II tlr smtplc$ 
fn*r thc wruth-r:is~m 14 norihem rcgiev mpecti\zl!: A h .  ~ b c  incidence or~thr!~"s R and 0 decwoscd \k<th P ~ T  

*\t\hilr: rhw n u  m~ incrcusr In Br incidence of subtypes E and D with age. On I v  oihcr hand.  he incidence or 
a~b~! p A nnd did not vwy sigdlimntly with a$, 

:\hscnuc crfantihfk5 tn I l lV-l suhtypc R m l n g  b h d  samples From nmAnncrl a-ropsili\r subjrflr [ha rrcrr: 
ndl~~rcul  Juri~q 199.7 and 1994 rogclbcr with lo\\. prrvalcncc of sub~ypcts I1 and U found in this stud! Indicate t thci! 
went ininlduc~icm. Irr addition. ohancc QS nn~ikdico ro hrh sub~.pcs in thc sauth-cwam and northern rtgions 
rcsyucfi\1:1> und d c t r t w  rh their irickkfice wiih age art con\qncing idic;~lionr: of wccnt infrrda~lion of both suhyps 
illto Nigcria. I l~crc is rh~rcroru P I I L ~  h r  w~~tin~ious monitoring of IIIV i n f c c I i ~  ttr Jdrnfi I? app3rnnc~:lntnduchn 
rrl'lturr. \arian~s t+l'tbt virus intu an!. prmicular gcqmphical rcgion. 
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Introduction 

I IIV-1 isolnlcs ltavc been classified into ten distinct subtypes (A-J [group >I) and FCCCI~I~! gruup 1 )  iratl 
thc 11or1u-%4 nvnc-0 rcccntly ciilllcd N] based an the sequmce of  the env gene ( 1.23). There is also genetic 
cridencc oral lcasl f i x r e  ra jar  ~ u h t y p s  of  I IIV-2 ( A-E) (Sharp er 01.. 19941, The \.ariaus HI\' subl!.prs 
11wc km reporled in diiTcrc111 gcographicsl regions of the world. 1 IlV- l subtype B is rhc predominmv 
seh~!pc in Lk'. Iiurnpc n ~ a l  S. Arnerical~ whilc sukypes E and Care ~ h c  predominafil subYllcs in Chi~ia nild 
1tidi;l r c ~ j l ~ c t i ~ c l y  thnugh thc prescnce of othcr rub~ypes h a v ~  becil docuernted with miniaat sprraJ 
(5.d.71. In hrrica niultiplc I I IV- l  s~th~ypcs havc been reported \villi subtypcs t i .  D or C being the mon 
~~rvvalct~t  suhlypcs: in mosl n l  lhe counlricc (3.3). 

\\'it11 thc higli i~iovclncnl or  pcaplc from one g~grapbical  rcgiun 10 iltio~hcr. i~ltmductiol~ nf nu\\ 
sttbtypcr into mhcr gccagr~lpbical rcgioas occurs very frequently. 'I'ttc initial I.([\.- I srihtyps 13 cpidu~nic. ill 
'I'hailaad rv;ls iltlmdt~ccd frfim \V. 1;~ttopelN. Ameriw (8.9). Similarl> ia has bcal rcpclnd that thc sutrt>pr: 
(' circulnling ill 11ldia was ia1rntlucrd lion) South Africa 19). In this mport \re p m r i d d  cp id~~l l i r~ lug i~a l  
ur.idc~tcc ol'rccvrlt irtmduction of I-IIV-1 subt.rpes B and 0 inlo Siprriil. 

.SII#!I- sitr.~: 'Slic snnrplcs uscd for this nudy iacludcd 92.5 scrn or plarn~a collected frnnl iadi\+idutlls n i ~ h  
confirnled HI\'-l infectinns in eight states it t  both the nonhcr~t i l11d ~ ( ~ ~ t h c n i  ~ C ~ ~ C I I I S  or Sigcria. Sarilples 
rvcre coHtacd from i cach in~  Hospitals (Uni\.ersig Collcgc Hospital. lbada~l - L'Ct i. Cni\.c.rsit! o f  Yigcri;i 
~ciching I lorpirat. Enugu - I:STH; 1,agos University Teaching I.(ospiral. Lagos - LCTH: l'niversit! of 
Pt~n 1.larcnurt ienchi~tg I lospi~sl. I'ort-Harcoun - CPTH: l'nir ersity of llaidaguri Teaching Hospiral. 
\laidi~guri lt%,ITFI), state govcrnmsnr l~ospitals ( n s u ~  katc I laspiral. Orun - OSH. Federal Lledical 
(-calrc. Inin 1 and anie 1.11Y srrccnin_e centres and blood banks. 

,$LIIII~I/~*,\~'.\: Pl;tsma or scruat samples were collected rmni HIi--1 ~croposi~ivc ittdividuals in Sigrria. 
Sanlplcs \\-crc rollcclcd rru111 diffc'emnt HI\' screening cenlcrs and teaching hospital over a ii\r ?cJr pclvitwI 
I 199.:- t997). -4 tulirl of 9 1  sanrples wetc coltccted and ana1yst.d far rlie slt~dy. 

l'hc subtype status aT caclch I-tiV-l pasitiw serum ar phnaa samples analysed Vor this stud! as 
dewnnBlcd using the scro~ping technique de\,cloprd st ~ l i c  Chemotl~erapcu~is~~cs Farschuflg lanitui. 
Fmnkhrt. Germany (I 0 )  us modified h r  sampfes Fmm arcas wit11 multiple HIS-I  subtype (Olale!c. 1997. 
Pcrshlnol Comm~rnication t The assay is based on relativc binding of antibodies to differe~lt H11'- I 
subtycs to corrcspnding puptidc antigens designed fro111 amino-acid sequences of the specific HI'il-I 
sehtype (10. 1 I. 12). 

A panul of sewn peplid6 corresponding to sequence in the V3 region of HI\;- l ( A  to E and 1)) aerc. 
synthcsizcd and uscd as the capture antigen in the indirect ELISA. Two peptides were derircd from 
subtype E (short a d  linear. El. and Lollg and full-length q c l c .  €-cycle), Tlie s~~btype B peptides esrd are 
h ~ l l  lc~lgth and cycle ivl~i lc at1 the orlien arc short and linear. 

'I'hc specific i~minn acid sequences of the V3 synllietiv peptides used a a  sllo~vn in Table 1. The 
pcptidcs 1 r . c ~  spd~csi&d and purified by high pperfbrn~anrc liquid chromatography in L:.h;, trliei~rgsang- 
Popov rr ol., 1994: Baria cf ul.. 1996) aad ob~ained rcsdy iitr asc [~hrnlrgli l.!rsulil Die~richL l'hc sekctiori 
of  the HlV-I subtypes that were i~tcluded based on the prevalntt subtypcs in Africa !.;I i ~ ~ t d  k ~ ~ t t t n  

IW-1 gcnctic subtypes baed on pre\.ious sequencing of snine HIV-I isolstes front Nigeria ( 4  I. 
Thc tcst i s  based on the method of indirect ELISA far dettctiolr o f  HIV-1 antibodies. The criurin used 

to tleier~nine ~ h c  reactirwily of each smnplt i.c. specific scmtxpe are shown i n  Table It. Sanlples that reacted 
\t0itfi 1110rc lhati one s ~ r b t ~ p e  antigen were further anal>*s'sed hy the anrigell l i~nking ELiS.4 ( I I 1 to detcmiiite 
the rxacl status of NC~) san~j~lcs. 

Results 

Thc snmplcs used for this study rverc collected over u period of five yenrs (1995-19971. i \ ' i~h  11tc 
cscrption of  t t lV sub~ype B that was not detected anlong samples co1lec~d in 1993 and 1994. the other 
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iubcypcs ~vcrt: dctrctcd tl~rtleghour dm live ymrs of the study. Fig. I shatrs .sthe occurrence o f  various HI1'- 
1 suh[!pes by ycar of snmplc cn l l cak~ .  Sukypc C 1 ~ 5  itie most pr&alent during the five yea= covered 
h!. 111c SIU~!. (P .O.llOfi)). 'Ihis closely RtIIfitved by suhtypc A. Subtypes O and B \\+ere the least 
p;ct.;lle~a dilring tlkc five j r a r s  covered by srudy. Thcrc war an incrcasc i thc prc\~nlc~wr oi subtyp I7 
fmn~ 1993 ( l l .-I%] to thc I995 (26.1%) and then a decline in 1496 (20.5%) and then increase in 1997 
(27.3%). Similarly the i~eidencc orsubkypc E increased frOm l q93 tllrough 1995 and then decreased from 
199.5 through 1997. All the ather subtypes (A. U. C, E and 0) had r slighr decline in precalcnce rrom 
10 1997 (I:ig. 1 ). Spcciiicall! subtypes A. 0, C ;md 0 wet-e most prevalent in 1996 139.3n:  -13.5%: S.flo* 
aud -I(1.9%1 rr~prctivcly) whilc suhl>pc E (33.8'!b) and P (I7.3Sb) wcre mosl prcdcnt in 1995 and 1997 
rcspvcti\.cly ~l:ig. 1. 

I [IT- I group 0 was lrot dcttcied among inkcred individuals 50 ycnrs or older while sub~ypes U and li 
wcrc ncl dctuctcd ilrnrnlag pcrsons in  t l ~ c  0-9  an op group. Tlie prevalence o f  suhtypts ..I and C among 
ihc ~Iif'hrcrtt : I ~ L '  groups \!.;IS ?;inliliir. O n  thr ~tthcr hand, ~ h c  prc\,alcncc oF nuht!.pm IJ n ~ ~ d  C) dccrcaacrl 
wit11 ; I ~ C  bc. il~divitluals (Fig. 21. 

Si~hlypc (' W;IS Rand MI hu tht tilost prevnlunt arhtypc anrdng all tlrr i~gc gmups (trig. 2 ) .  '1'111s \\:IS 

b l ln~ .cJ  b! sub!ypc :\ wlti tc Suhtyps 0 was rhc Icast prtvalcnr. 

. .. . ." ..---. - - - -  ---------- -..----...-.------ + - 
Stlbtypcx tfn~ino Acid Scquence 

- - - - . - - - - - - 
;I KSVRIGPAFl'dT 

t3 ~I'RPS?c:~TKGS1HIGPGRAFS'TTrjElIG Dl RQ;\fIC 

HIV-I A 
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Subtypes 

Fig. t : Occurrcncc or HI$'- I suhtypcs by )-car of sample eofkction among HI\'-1 scropmi~ive individuals 
ill Nigeria. 

Fig. ?: Distrihulion ofsnl~le kII\;-1 subtypes within different age groups in Sigeria (n  * 8 1 1. UNIV
ERSITY
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l,?sing tlw atnscjtsus V.1 pcptidu for thu six I IIV- I $ublypcs (A.B.C.I).I: and 0 )  as antigen. PF.LlS.4 \\*as 
c~npbyctl to Jcktrn~inc thc rellt~ivc proponion of' dikrenr subtyps of HlV-l among SCM or plasnra 
cnllectcd I m r  925 infected petsons trom Nigeria. 

'Ihe pmvalmcc t\T sutrtxpcs 1% {3.5#) nnd O 13.4%) found in this study is Iorver than prcviousl> 
rrpncd in solnc other Allican courtrics 11. 14). Csittg the Peptide Enz!.nr lmmunoassq as in this stud!. 
Aripsbi ur rrl.. ( 19961 tcporkd a pmalencc ol' 8% for HIV-l .subrypc 3 in the Gambia. Similml!. 
prcralcncc ra f ts  of 6th and 10% have been repaned Tor subtypes B wd 0 respectiwly in Cameroon 
[13.15). a ncighhrruriug country to rllc cast oiFigwiu. Ihe relatively, low incidence ofsub~ypes B and O i s  
suggtslivc nT rccunl intcntluction af bath s~tbtypes into thr* counlry. 

\Villt Il~c csuprian of sirbtgpr W that was no[ detcclcd among ssmpllrs ten& before 1995, all Qr othcr 
$uhypc$ ir~cludcd in the antigen panel For this study xkcre detected throughout the five yenn a i  blmd 
~amplc  callecrinfi h r  this study. In addition, thcrc tVm an o~cral l  increase in the prevalence OF all tllc 
suh~ypcs ovcr lhl: li\r! ycua ( 199.:- 1997). This ohsmn~ion suggests an introduc~ion aT multiple HI\'-1 
suhtypcs at different times rather than a 5hif1 from one subtype to anorher. Cornyamtivtl~~. the rtsulls of  
this sltrdp also indicatc that subtypc C and A mny have been in circulaiion b r  a longer period in Sigcria 
thm subtypes E and 0. This situation is  similar le that rcponcd fmm Kenya where subtype -4 svas sirown 
t(r be in circulation earlier than s ~ ~ b ~ y p c  D ( t  1. The lack of detection of antibodies to subrype 0 among 
sampks mllcctcd in 1Y93 snd 1933 For this study also indicate that this subtype may have been rwendy 
inimduccd inlo tlic country. 

.~\aothcr interesting finding of lhir scdy C [he stcndy increase in the pm\+aience of subtype f fmr 1 9 9  
nltur which it declined gradunlly fmm 1995 thmugh 1996 lo 1997. This is in contraat to the siruntion in 
'fhuilwd whcrc tl~crc w s  a steady and rapid incrcasc in the rate of spread of subtype E in the he(en~srsual 
plryulatx which tud m lhc suggestion that it Imay bc bctlcr transmitted sexuafl>' than subrype B ( 1  6). 

Although. l u  rcason Tot ~ h c  dcclinc in prevalence of subtype E in Sipria  is not well undcrstmd it i s  
psriblc that n less viruknt strain of the virus is prrslcnt in Nigedq especialiy iin relation to hererostsual 
iriasmiwion. Fwquent mutatian i s  a common phenomenon in wroriral replicatian. a mcchmisr~i that 
enables it t i l  acapc t h ~  immune system of the host (2). Mutations as well as recombination h a w  been 
suggested ra k rcspnsible for the heterogeneous natcire of human immunadefifitienp virus ( I 7. 1 8 1. 
(iunclic chara~tc&i!ti~n PS wcI1 as transmission studies of subtype E strains circuluing in Siperia will 
l~n~r idc  hitrr i n h a t i a n  on thc tlnurrc of the varlans orthe virus circtrlating in thc country, In Thailnhd. 
thc curly strains or suhtype I3 in circdlatian was closely mtatsd to the Xonh Amcrlcan sukjpc R strain. 
f - lo*~~+ur .  ma~thcr geactic varia~~tI"Ttlsi 13" or "8-1 h e r  emerged. 

HIV-I subtypes A. B and C: \\,ere dercclcd among all the age groups, Subtype 3 has been shown 10 he 
mnsmittcd mare efl?ciendy pamhtally than su;ually (16. 19). In this study. subtype 0 was nlote prevalent 
amung inkckd pcrsttns in the scxaally aaivc age group f30.39 years) lhus suggesting thst it may alrr~ br 
c f i c i c n ~ l ~  rrtlnsmittcd sexuall~~. Horrcver, t k  variants of subtype B cia dating in Nigeria may be different 
from lhnt nf I\'. Etlmpc and H. .Anwrica. 

S u h t ! ~  0 tt35 found to be ll~e pmvalent in milst of the age groups in this studx. This findins 
tnprhcr \vith ~ h r  ohsewndon that nonc of  the individuals 50 years w older was positit-e far subt~pe 0. 
litflhcr suppulurt thu sugpstim that it may be rccenrl~ iritroduced into the countty. The group 0 strains hn\e 
so far been sllor~n to hat* rev limited dissen~i~ratio~~ to other parts ofofthe wvrld (5 ) .  .a survey conducted in 
I;r;tnc~ r10m 1 g1Xl tn 1994 rcsullcd in identification or only 9 patients, infected witlr Itt\'- l gmup 0 ar~d, 
eight o f  dwac i~dividuals wcrc orCamercmian origin (10). 

lac fact I~:II o u b t y p  I3 and E w r e  nor dc~cclcd a m n g  p c r ~ ~ l 3  0-9 p a r s  nray be duc IO li~nitrd 
ntrmhcr of s~nrp l~s  fmm individuals in rhis ap grot~g On the other hand. it nlay indicatc pnfcrrnce of  
rlicse suhtypcs Ibr sexual mode of t rnms~~t i~ ion since indi\.iduals of this ?p group are likul!. to be infected 
Ihrn~lgh clrhcr roil~rs than sexual. 

l'htw findings Lave i~nwnanl inlpliwdo~rs for diagnmtics. therapy and \atcine dc\+clopme~v. 

~\('h;SO.\\'l.lifXit3Il~ST \\'e arc grateful m Qc staff of  he watt HI\' screening centers and Teaching 
I lrspitals whew s;tmplcs tVcw urllcctcd Iar this srurl!.. \Vc paniwlarly apprrcin~t thc assisra~lcc ol' !dm. 
:\..\. :\ki~thnldc (Ost~n s t a ~ e  hhud bank. OsogboL Xlrs T a i w  1 Qyo state blwd hank Ibada~i r. ,\ tr. 
K\'rrnchub~~*u ~ltniirrsity o f  1%~-lhrcourt tcaehmg t4mpitaI). Mr. 5. t;k\vandu {University or' hlaidsguri 
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