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vsOCyJ Bk {1 ddsdidd &b Hz] dz! dz' dgis ddQdziriy @VOds + v W j dets d3j o
Ctsdzd U MlapjGs W8@VI2 o tOdzdzj 2 W OLH dePRYs) Coyd f sdzj H Iz s
Csdzd yj Miso s alasfiiy b @dzO 8 drdpazO ¥ £ dzC ydv H Odzdats 2 de;lstsu
ftod H] &ZOR R dgisdzdgs HIQdAdE ] dz Blsdzd yoOjls  dzdlsdz' 7 € d
'Ry dafy d tes 0 Odade’ n . f JOdg d daflals Bgdaitjdgd ud MM dzg H 50 Oded W = {f K&
byOmisd j2lB msexrf sz jIs §fsHlso jtoHdls! 11sd tojLbd sOlsr
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C(secttelsOn §Oydj dzstsds) fn @dzde@B Y, | Cou ldasyaf lsisd 5B 2 fdzs o
HOdzdzts 2 C dzj stsydets? 5§ zcdzwv ydd .

gadMmisj &3O ftedtsBtc] s dadats U1 Off disogllodadzt=2c 3 dislisizoo

Il slddydj tls MdMmisj & oty Hj dzdscts JdBBRzddses sk
slso jIsO dzj Btsy f ded yds@ttisklz 6 ylz ) j tetsH dzr [j dzO3d € tedrsdz®
ftcjHo OtedIlsj dz' des dzOEydls' Mw tWOMY sL dz0o Oded® yYlzy J tof
ddzds L ONdlsr dzOhy i ististed Qdzd T HBY Sdzj dzlsT  H O dadats 2
ototsy H | ddz’ difdtcd d3j tolz HLA)O ezezfs iz O = H oG dls 5 d&z3-$ dyjd dntsiaj dzr &
tjyjflsstetse, shih jhmsodvjlsmy o IIsjujddy ddLdd uj

g d s HIRO
g dMmilsj @30 U ztse § uJ m& da dzj 2 HEA) d 5@ 5 deH &f dz2 Plzls d & Jo

B BBtcOdestsBtcOL 28 W X tslstsjey jif st e a j dzls d tcif sddg Is sQas dizs
ted Uyd §IststcOdf Gl fiply dsof dzdzts e s d dydslz defiptf dzls | s Is© pis Qe iz j Is )
tcOMYf sdztsy j dede d3d . joj dBILAR e kDt B4 J tosdzr o d dB3d3k dedzets o
Ho O C HOMIP CElsstcr j tcOL dzd yOs¥ Isfmw fts MistclzC Iskz to
nOteOC Isj to iis K&n@0RO0).¢ dzdzjHIA | ¢ &ZOMMO, wlsdshvA Eddw ¢
LSy Mmdelze sy  dzO o Md - § \SBOE g in4G iz dbagis b @

C sy dzj ¢ Mdets ds HLAfIHG) dz@iigigit) dase 5L dzO Y O s:Bfiyu dz¥s o §, AN B @ C o
P,Qd a1 H dzv Mg lSRjPoi1 H dzv  Mtstslse j s@d M) Y e delz,
gL OdzdeAZjII2 € ZzOMMO tsB 5L dALA-ORBE.MY dzdf @A 1| € zOMMO

LSyt Mdelzs sy stsd! § gB3zdkozs 4 OfffisidS s sl s dats
B-dzd i3W sy Peisdo dqioctso®@flatilt §y O toctsW O d d HJ denftaigdls dzr j
ftojLjdzlsdtelzs IsC Djdds@P@g dz'd Y toj L J dz2lsOydd dedL & sdisdz ¢ |
Odzsd G j detso dzOyd dzOj Isfqv ftesyj M cBlYyjddwve Mmdhmlsj
{ Odzj 4 kx4 B' RO EMISOdSe dz dfALd pds O dsdftiely ey Ld2) dzalg]
HLA1C dzOMM O d tmise | dzdzts ~ tsdteosih jdCdgy dSotdsdgloite S@idzdd3 diwrdy tsls
Y O fmlis dzBHis B*58:01 d B*27 (O'Brien 2001)Rdzls,44ted; Msls WBXBIs 8 dzj HC

dimMmdzj Hise Odzdw n 20O ktetse dzj ¢ jHizs BOAfg QzOM 2 &) js @ids § o
WOCtsteOdRd BeceOdzdL &3O yJj deztseo j € O, ts B Iz fr) dzfsdatdgd oo o d
(Pereyra2010).s sfo j dzdzr § H Odzdz" § linte df,HB) uisdy bk dEPsp] sz S H O dzdz’
f OydJ dzls s dzdfleisRtglso s 2 i dzts © dzj dzdzr CD8. & dzj is E @31 (fslds! Y Is
dzO0dzd yd J BOtzdzjfigzw sH dzts?2 Miststctsdz , 9 BBd M ddeflse j f
MY sdzls Odzdzets 3z C-dsdighs jo syl HRez 6 52 Misstetsdz | ftc] HicOMm
tej OCyd2 cdtJ tcyiMaliple0dIL§) dzd uptfAgds HzA-B*35 dB*07 Mo W L Odzts
Btsdzj J Br Mister d3 1 tcts ¢4 git) fi) § @BwpO 28G1). ¢z O dzdz'y | COMmOs h
Odzdzj HizA XM C zOMMO d dr edizgivjdidyd edp® IsIfiRvy dzj H S EO S ts Y dz
s dmOder 9 Oted Odzls ' , Colstster j] BECOLT 90 Ils B XZOEBY tod"
ftod dzsj ez, Qs fday dp @Giix§ER@BISRanasingh013).

v d3  dz d3d dzHUA, | CQEdghEde 3 J oLOdBBHj2Msokze s M toj
ooty HJ dzdese s d d3dzz dzdzts e 5 IS KRS O e O O & dzizof S6aAAY SIS S €20 J
(hd3sOL H | dz, i rfipd WiQ ez 2Ists IsOC Y] By jls BECOLT 9 0Ols!
IRy dev § Cayffadf dzj RBjdzijd, HB Mdn St dag iipy deste Sfdmi Hg)'
wg dzw s Is fyw dsmdlsj dzv d3d tsMse j dzizBELA-KIRGCCHneI2008)dz" - ¢
s tots A3y ssets, HLAOdHdzj dafOMM@ L " ;& Ismw n cdzj 2Cts
o[d3d3|zdztsGdztssIzdzo[dZISIJ’ISHISdef(Ld;R) Qotg Iytg tff rls jis tc OBy toj M d tc!
HJ dzH to d Is dz" fHudhgRQ0B,300632011).1 5 Mdr §tste SMisOjIsmw dzaj dL
oL Od &3ssH NRLAEIERIREO Isj uJ dedizf § SR d
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] s 2dzv gz s yGi8tso o Hj dzv J Isfpw  dzO -d2dlsifitflsjyd s ®o 9 hbls dly
( dmzeedSMmdzy §Jteo 52 Mmis-@d BYisyglsC impdjldyvdsd ted yd
C OCD4, k@08 O EMCPEsy M’ lstedyOlsj d dets?2 teoj ¢ kz dzv
tifiptstetse, ftod | ECD&-df BB Barsty «f lisfy Tzezdatzy sy dIs '

[Mdztse dzts? EDBAR G sy dlstse wWodzw j kMw  y,f listsksteds d @ < i s
o MmiBW kddulstyjddj ¢djlscs tsdEpy dsyseds o Osa - i jo Wt
YdistsC ddetso o o - s 3¢ Ml dfjdels | ew/jngisfdzd rR[-2.CIsd G dzj IsC o
o fsdzdzv b 5 Mo tss Wk dzS yd TS dzs ey dz' IsAs ¢TER) UsiOEg ttstad &O j |
Odzlsd ¢ jdz ) 1§ dGHLAY ¢ dsBgRFQI s ydz 2 ChSjdadjdvisssudpls s o

Is OCCPA-dzd 3V sy dfijssdpls s Is Uy d g datsR by deth?  tsls dzd u d J

5 T-dzd BY sy s e Msslko j IsMB ol U Ipts i s EafdsobGfad OB j(& dz@ A
fnd ¢ &34 ddbgste i H d d4)) lipgdets e3ipudpldpdn ts i ils sS4 E-Md © d3j, Ao dsd dels s o
CltOL st EDEPIBFMPE B tesBOsdz Sk, §tsBdBs toOL ddyde A

sBjdna yjtfj?, fesdMRsHYls ©OCY ] 9 igoMmOUzs d teftszdO
SBOL 5o Odzd j 56 tots BozEE s REs @ 0y gzdf) is8z@f sy dsorn t6j yj
ud a3 dzj de§) dfjtg OeCiplEiijsmY  stsd! ¢ 5 yOMmls: o OtedOdzstso

st mMwud), tjOcdtlzehdn M MHEsiaelpdS)isreviy § g dsi dOvgsiy G
CD8-czd 3% sydilsr B' dzd 5§ dMOdsy k3§ dO@ MOB fu g daded A
1987 6 sHE Hojj ce@ftyd s dditaddds OlsT dMidink so Od
skCter sdv ydlss® ks BHeEsisd dn 1 wzd & qREREIST, alkdr R987).

#J GsHdW & L d@f iy d UEEBHY Y Hy o s tsyd dd o O dzl
Codzstetsdzj dzOK Isis d spidpse dzj dzfs, ) d ds tidis 2 Y dofip O d dsts iy
ZO&quUdj B S tejHj diflbzdy CzOBpdj drff 2 L Odzj H dzj dzdz’ &5 ff tg
L OB s dzj(fp @dzd Me@IL ¥g ¢ dzf IHEARDI O M isteiiyseddz & 0 d = W datsfyd I
O dzdzHIAwB*27, istes ™ Hjlsk B EISE] GagSdasjsdzjer 2 ©lo j yOjls L
odtej.gdzdsOydd o HOdzdesE gl Wwodwelshw Ykt d
ktsdz S5 Sdifj dzfOls BisHO™ s Bl @i sfz@d § O &y j st
oL By desfyls ' ¢ d dsozkCandaercle97, Schneifpisind@a08). 1 &zv  § Oy d j dzlst
qi3j s do HONBRISD,dzlsT Ot OC s j todzO B totlzd DY | GBIl d G s s 1 |
Bdzdy 02hdj MmMesSd s dJdidydtss Oddw W sty
fedotsHdls € Mmdedyjded® tojf dzdS Oydsdadats? it dalh)ts s dets i |
dzOH o d @gstiz@qpl).
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o T-dzd BY 5y
u-dzd dz3W =QPg DS’ v d gBiz
1 Od o dzr 2
u-dzd 3% =OPg'ls

A dzdzd § 2 dz
u-dzd 3w tsyidds

v-czd W 5 Tk g e f v-n d dziflg

CDS8’
U-n J dzffly u-n J dziRj
t dmkzeasO©L o d-ted gt¥ sy d Ists e

2 slso jlIs, szt fUgOBEE 2 W stcdsdtolz j Is W t
v dzV d yd tets 9 Odzdz’ & O Uf d2syts[gj teaBischj, 1 tSof ldctisilsds2003BR( L 1 IS 5 d
Mz Hse Odzd 2 d2O BdzdL dzgj yoms 3" L dzOj &3, uybsts J mdzd
Misd i3z, MEh jMise dzv §j Ismv IRE@LI2606) dz' ts2s o dj dsds p@dz" H20 ¢
Bk dedes 2 M Misj &' s Himlse s dizdadsyub®Epaizdeses dste s |
Oc¢ dtelz j Isv dgdelzcg jdetpjtsdisdd H dzts 2 ff s ffdinjlsHistfetc @ s jinddsOdgpifjis ] 2 Is C
r90jdi j BezlOydd ¢kmC s dCus@dzd s st & dsdy df s dzdatidsts
dzdzd = 1 s-Of2DF C U R, ysts ftesHj dsdzmisw g totsy Gedets s OO
Y J dzts Alles ZD00,0'Connor2002,Allen 2005).

Uv-Cdzj stsydzr 2 dalisdBzdzdzr 2 tslse j s, GR8EM dztp=ld) a2 Isdnd'd3!
fsLHded s Mlis OH[MsG HEOS dsjoz dagis Yo' Iste Oy j I(Rdzenegf200@)i H dzO ¢ S

o ftsmdz wHzt YyPligijc s Btsdz hj daj ddzHEydtelkzjils otsL dzd € d
sls  d iz dedets, dytls sts € dsjnle Q elzdzts M d s ts Qldz) M ls ¥ d g d& sdpds dzts i) |
tsls gOj(Braenert 2004). 1 5 k6§ OL Odzdz" d3 -CHozg dsupudd B uslso j Is, tsB
dzd W sydaberdsd B dz d4jL Elgfpde S5 9 Ctsdzd yj Mise j dadats d3,
tslsdatsh jldmfdd { Istsd3 BT dzts Ekfls Odetse dzj dzts, Yylsts k2 ¢ ¢ sdzs
i sdzd W 2z dzy d 5 dfDdiz} Isias Q dz' @CD8+5 IS atsjlslds to 7 2 ftoj HEZMBOItcdoe O
teOL dzd ydz' 7 4 W W J C EDStemE oW syl diSpddP1b, d dzls | to W-7, o1s f20
drR[-2,0 IsO§Hlgtsists YR d U jWifCj 6 Is ¢ §f tots @ toj M =AO&drd 3W apdf 40 ts |
sko jyoOsls dzO Odzlsd e j dedatzd " 21 O gt BB 2006)zd © D3y if | &Sy dat
slsdij Isd ICO§-dzd Vs ydIs' , §odzzyd dgdzr § sl ¢ ¢ sdzls tetsdzdzj te
ftesdkdW j®@valjd sSdduydj ks O0dOscdyds & Sdjlsss,
(Migueles2002).) SsH 5B dzO% ftslsjtew W WjClktstedy » WekdSyd?2 t
d B3Blz dzqQslgtis G jlaj J B W g C Is eSodeptisdsiry das Bz tslso j sk
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l §ffmdzjHdedj ctsHT' 9 jHJjlsMw ddzlsj dzmd o dz'2mIstf ts cpfig Ste s
Yyls s LHJ M deoctcOs Is Btsdz! h Iz tc ts dz ddzedBdtoclze h dj
Hi2Mmlselkzs M dj dzO ¢ tesctcOBRd disjddiEn-1) Oay 206 Ratetwas fyd3g
2006, Trautmann2006). } tcd B ZBERIO&FE Y jIs dzOB dzt HOIs! Mw L dzOyYdIs
ftesdzd W § e Oy ts dzdzts ED8-Mdz s lbie$ dgBa) lsdc j Hd Htozedrm ddze dE
Btsdzj & &z ézj dFim-3sd CD244 (B4) (Jones2008, Pacheco2013). [f te j H j dzj dzdzlz ¥  tc
sOC ) dotwcOsls deseor j Isdfr Cdzjlbts¢, COLTMoOs8hdj
v O¢ BN dzts kMfmls Odzts o-filply flzts j ) ey Coglidj lsi€tsdd H dz@DBC), ff tots d
qdzcdedtelze h dj dad3d3lzdzdz 2 e jls ftod MmMtsdzd H diFfifw Loadzts ¢
ftsor h jdadatsds € tsdzd wf jo& Isfoyjd tc tizo O dizdzy n dzd y d s ¢ tc O dzd
CD8-dzd dz¥ ts y dusvis@ollmecht2012,Qin 2013).

u-dzd Y ts YyepE-+
T-dzd B sydilsr , Cobster j fted Mo BQ4dg ] g Qfllsofdimdsch s H Wijds -
HOdz! dgj 2" d2 fttsyjddgzifnzd tcgy 9 Gxdzf v o dz@® tOL dzd ydz" j |
slsdzd yoe sfmfv Hteke ls HikzeO f g OMad®uBHz bz dgtigk 6P |
9T Hjdzw jIsfmpw Mmtse j teh | dedets T B-ipeh 63 s dnczld'tz § 11D ¢ b Loppd<Cts €

[ MsOdz! dzr | CdzjlsCd e@g a tppdgid CRsHsbsLr j, o L Osd
sls Mmisd Bz dzO, Bsekzls YoHe jteca Oy @y, dzj @ &y dgtiz
Btsdz: h j &gz 9 € dizd 1 JRdetaizsT-1, TR2, TRl7 d ¢ W ts dzdzd € ERdgwdifdgrtgir ewu
Wuv) 1 sfdzj Hdzd J g stz s ldntsw dzts Azts fPISEHsCdn) Is 5y dz" A W s dzdzd
olststed ydzr » dzd &3V s (Papdz2024). stodz'Odziis © © i j ¢ BDA-dzd agy this dids T
nd dzf jelsd®BE s Isdf sotg OLCdsyuE Isify 5 Motsj Bz ydlsts
dd3j 6 s t.OL dzd wdeRly e dzqdedz® Is, 1 16 job 4-J6 treftipy 656 ff detlz
IR [-2, Mmiedw @ ybsts tsdzed dqetwOe s tjh O h s twwsdz o
L BEHdusg) dzjdOff tetslsd o, RY-&=H-B\RJBR:[440, R [-13, R [-25 ]
Wdtej.cldaff dztsB J M J yudo O¢ Is Bistc! B BL Bfifg H df IskjiCrrirz Oy y d
h § ydz ~ oz 2968k as-dzd B3V 5 y GO+ dzj Mizls &zO0 Mmooty 2 |
CdzjIssyde' § tej yjflsster , ISipE]d o Eadpzgiis \f2plistkstc ' -
sSHdZOC B, o f hdg yudgfdddslso L Od d@z3sH j 2 ) IBIbAAECI@NO di3ts dzj € &z dz(
CD4-dzd 3% s lsl2f j tor detcOsIls 90Oy dzlzs tcsdz? Cazj O dzt & &
slso,] s®f sMtc ] {CRBdA dRkEcYSf[ls @dfdzW sy dfilsCaydn 2 i 1 Isdd3, Mk
s OC CP4-C dzj Is € d, sCOL" 908 hdiyf j W gty M COiFlsts(fpSy izl IsCo ]
di3 dzdz® dzi B§ d ftej dBzh j Mise | dadfts daDdmiOdfizny cfizeslz #BIS fightts o) v f
ts dzd o {f sdzdgw Is ¢ e sd -dWdiVdzSSyuedpde sth daf Ry L dzO§ d3,
IRy del § Cyddmyfg dytedlifif ud mS d2 d dgdsizdzdz” 2 wdefa)i s,y d ks® dz
CD4+ (=TRl), wOdets Elstc @ dzf @pd8ls thdy sydmdzy ElsteOydo O Isfpw
md dzk j-2d ¢ tsdzd W & dzy d (Web@d198EBdndefsky1988, Krowka 1989).A Iz dzC y d W

I rRYINY J ydWwdyd mMCidz SCdzjddeftlsz" » Cdzlstetsdzdzj teso e yYJlssts
ftosctej MMdtclzs  d d3 (Bett®©20&ld2joan@sd2q08, dilarari 2004, Pereyra 2008).

J{ HdzOS 5, mMeuvw ¢t ofMmj Bz, ZMmisOdetso dzj dedz" § WEkdeS yde
yomisdydets Mmdzj Hmlsedj d3g, O dzj Htduddets?2 dedL Ct52 o
(Harari2004,Potter2007,Tilton 2007).

1 Oy dzts 2 n Ot OF Is jStafjffdstNfdsRe 5 v d B3k dzedzsE fsts fi) tetg 11 s jo 1O@
CDA-dzd 3w syds oY j Isfmw dmilssh j dad § d isdzszdzd Is § Is O, Ctslst
dzd W s y@hSisg totsdzj HsdsEdsgW s y@hdtso e tc Ot Is o Oy dzlzs  tots dz
d dz¢ d B d tc PB-? (PSouza2007).1 © {§ tslsj to¥ ozt eSS yGRfitso slso j YO
dzi MCsdz €5 ddzededtelze h d~, mMddzj tccd Y .MS dlsidg 2 I o) 2
mdzj H i jsiszw dfTIsA-4 d TIM-3 (Jones 2008, Kassu 2010). 47 dzts [k fMls Q dztswplslly dzt
tejh O h jji ddgPu@GidsijHdOlstste, & P Clgrfid®94,Brakzkman2009).

1 ZsC OH O to]j ®[-10lY tsthytsg) H flso sd3 O dzls d |y dzj dzdets eztf Wi §f 2Oy &
u-tzd di3W s yapitse O sOC Y § ¢ S [-2dj didizls j gl G dsjsyizRd
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u-dzd W s ufflisy te j fi{Tfjs tor |
{jekzdvissagflsjydisr , Sttt j dzj Mkl dzO0 Gps dGOR5 § so j
HAWW J o] deyd telzs i§ figfy Ze@ptBdAdis-NQe OC IsjtedL 28 Isfpw o 6Oy J
OCkdodfstiglzftoj Mmtste’ ) : dkzededikzsls OCkdeOyde, fte
\J dzts ¢ EdzjelsdudBtirizts 2 fy dofn) ldsjtgls  -dadf fzitz §s y@PIeHE £D8+, [ ¢ dzd s 5 €

Bdzd W sydlstse d OdsdsqdcjdeftejL jdzsdteks hdrn Cdzj kS, s

(Imamichi 2012, Josefowicz2012).f dz2d L Oh dh Ot Is e OdedL &3 tsIs 9 tcj H C
dzOf tc O9 dzj digassesfipls o ge@zdz" j Cdzj Is€ d, ftesH 2 Xs"dzd3 §f dizfiy @ dizd
(Josefowicz2012). [ dzd I1sOSC X 4 sBiMfjyde Ot ls LOMdlskz s OF

B
Odkdzj e duj MSdn t6j OC yd?2
Cyd

{sddf o § Otcj dijdeWjj § wodvjlMmw Bd&OM! ¥  d dzk
sBMEy HRdEd MY fslsdostiej ydo' j HOddz j, MmodHjlsjd
©OL o dIs dodozi) JROWE s loH | dz' dz’ R of T ddgts oy QO dzs § OC  f ts¢
d fYtdedydddd ddzd slmbizlsmisedd ©OL dzd-uds? § Szedsio Az"
MicOo dzj ded ¥ ) s dzdLpOeBeficliki'2006). S s feslsdo st ydy &y d

COLdzdudid dmysd Lejd R Wjdssdfduintds &oES |
ftetsyj dzlsdzsj ddzd OB s @S g gets ff ¢ COGzth Y Jefptikd fs SdsdSch gz 1 |
ScOdzdL BO, o C s lsdtddsdeizgyis ciaits Hagjlsdivj ,d Lo § sMmdzj H dzj j
Yylsts fted tcOrdodgiisidSdy d 4f R YO B fi) s dz¥ Is dztsf dzd & ©deds iy iy Is o tsH dag
ftesy]j dasdetsj MsHJ t6x0D4ied jiz o teigd nusfie @tinjstin® § v fad deMejdS J Rdy,
f®wdHddBsdlkz, sMnisO j@nijr 20ldMdndaijagacdzs?12, Simonetta2012). |

HOdzdz 2 stsdsj dzls slsfizlsmlsoks s HOdzdz j, hifipdd@isjdiejedis
d Bl dzdz 2 tsls.g jolts dfzO ISksrEYs,  odfj jHidDper djts ab'Rndadiiz atal % o g M S «
u-Miz§ tej fANEGNR012).r Odzdz" 2 ¢ dzj dnmsiajdeiizd ISls L ZudIs!f tejtsjdajjy
Yd &3 HJj dzOIs 9" oasH' s o tidddsiyCdadiplsw 7 dzj yd dedw I RY

v A7-dzd 3w syd st

Trl7-dzd 3% s eddls "o d 8 O Is W COA-C dzgzl® t § dzft ~dldiy). fzbizéh J § s dzkz y d dzd

dzOL 9 Odzd | RY-1YYtslsStd'dZD Mmj € toj Is d(@kz s 1gOdis ff Oz 5 O g Is
dr WEW]ddv L O dh Otls tteOddLd s ©WYWHO §OlstE] d
OCIsdo dzsfls' 1 tc igoBAVQjLItSHY oc diffiadde’ d M IsGIR s SIB Hs@zsIsBY , d{
ofmMicets, o9o0dHE dOddyd  CCR&EEed2018p r = tcj yJj flststetse

A Iz dz€ JEWW-dzd 3w syffso et  Cydd Hts Mdr st .k dL E
M smce Besfifliey 3Bz fetslsdotso qiozmdesdge HJj2Mise s s
(Brenchley 2008, Yue 2008). A OC Is dzOdzd ydqdvw d dzd-m tsispdefisdinlso ™ d =1 R
dzd W s @ IIsts a3ts 3 dats LOoadMmdls Gl sk Ois o dzts O BZztzE & O
HOdzdzr = Bldsmdlsmwy C1 Is@il sz Y stazdg g A uded Gz Is

f sded BOIS! dzd L lfytls OV B s dzsqAO@ j X dE8 j yvRF YO Oj s sls
f Ostsg j[deEaDC s -H dzfijdgetso Odzdz’ n f OydJ dzlstso dzOB dz¥ H O]
MsH | oy TOd W syglsthazd L Mists?2 B dsYS | stsdzmists G ts
sfdzOB dzj dzd ¥ j j B (Brenghtey2®08).] Mdzgz® g dj 1 stsets ff tetsd
B StetsBdz" = Mk MlsOdzyd s ¢ SChdisdpdzj, dzdyls sq dif dgfaitimiEd | @ Is
coSsdoaOydw Y gRLHA|S | b OBIGdzE BY S YdeB®Y bW BBz Yy OMmlse
Wi desd3d dzaj d BBz dediztssl d HOR dsE[ABEO, Y dYdts dzj dIOIW O dzOd § § u datf &,
By jls otsmmisOdzOo dzd @ Ols' MW |, s listE tdZOX tsdz@F dzBHHSO jldSSipvts Az
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Hj2fMMboadlsjdz' des wWodzw jlsfqw deyh dds ftetse desmisd yj M< d d
dzd L Oo dMmd d3ss sls o (fiedema@idd).r Geedztc R L § sy M L OlstcOc d o
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odtelkzmO C O VA d(Hasr€rin2005), NYVAC (Gomez 2007atb), OH j dzts® d tc z
OfMmMsyddeseo Odzdese s o dtezmMO d odtekmMO Cktoddes?2 MY r
1 sdz h s M dzl @OPTe s O StistelmydiL © j dzd toj L-Rtztzs®@lstizd ek k&
d midzj H HleWO@adRVTN 502 ( ffydzj H STERABfghbinder 2008) d HVTN 503
(Phambilid ) iy dzj H mwn@siegsjudiesom). ] setsdn dMMdj Hse Odedw 7 d it
stcj n tj Csdi3B  dzOdzlsdz’ = dzj to § A (@B ¢ §f f & dHwv o O f las®
MRKAd5 V520),€ slstste’ j 1+ € fff toj fMmYdadzpollsf nak § oz tf dzj m SBEG dzd j
B dzd 9oCdzt yjWOO HsBBERBISA Yy o gL 4J 9 j todats 2 ¢ d3j tocC
sOttdBMS et tjcd GedzOY ¢ o Q61GMdz0 d B ' &% figf dtizRir Qgtses j tHat]
dqdzH ydtetseo OdzO tsELN® 1 ma ® dpdjizb) 4 B yQD8+s,0 419% fy dzlz YO j o
sBtcOL o Odfjff j U RW d y-gzth Y B y@Pd+s(bIcElrath 2008).u j 53 dzj d3j dzd J
My dzelsweteyj 2007 CEBHO dMMmdzj Htseo Odedj B'M dzts Hftoj CteON
ModHjlsjdz Mlsaks hdr B 1 WWjClkdodesmisd o 0OCydds : [
fdziz O ddeW dydtetse Oded v, dzd . ROLBE) ¢ Grifzth 9 ¢ o tiztf @ tzdsedpi o2,
fteddd &30eh dn EZyOMmlsd j82 sor dzd fn frigizjH(sdodetdigdef , " d dzfyls e j
¢ s di3ts ) dMfisP@sY tsiH dgQ dzh d.dAs®R d fteso jHJdzdd 0dzOdzd L O,
Eyomlsded ¢ Odzd dBlzty i€ lsztis? sttt f jo MdzzyoOjo ddaW dydtets
49Mmdzz YO Jlbt s B D dzH /9 A3 o ¢ to £3B ) fzz | @2 ) & B & O dHERO € ts

H Odzdz" J teOL dzd yd w dzd des fnd dzd My ls O lst dofy sty dniS dfls s dzC
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ddeV dydtetse Oded W o 2IfdzAsE)? oc Al JEjde (A OFg B glolzf  §
vtoj HO jfdisyse dzj dd&3is hdmr Odelsdlsjdz € OHJj deseodtelzMmbkz &
(< 200), L dzOydlsj dz' dz' = toc @28dd2q dndizz g O W o dpjsdzjs o fds
1 sMSdzr Sk dgjdz2 Lw BTFr dzs dfm¢ dz¥ ydls: ssls WOCI, Y Is
d 3z dzdzr 2 ®leg ddseo da@kzfm 5 Isdf O, sBlzMmdztse dzj dzdzr 2 9 (
L Otc Oy J dzeflt df gy fn dzj RhaiDIHR(CiY | f He'j dgts | o tdfjtaly jComiad) | dAsH |

HOdzdzse 5 dMMmdzj Hse OdzedwY IsOC Y j BTN dZzO DEMRKAEZSS ofigitg jdzOd
ftctsB OdgH ts9 ,  jot[jdefidhhdy| ~ts HCAEPS © OC yd dzOyd ¥ 33 dasodzts: L C
fmozz yowl-dldaiyj S(4540) dzlz y Q00 2@ d jdafpldets Ists o tcj 3w C OC o Gk
BN dzts L Otej G 2B)fg tzH 1¢ @ p © dzi§ dz¥ (G, W0HZEXOOY Cxtpddv4dalzldsts . LEOL Od
tcOL dzd ydw dzj Isdffgjdnkd misEIudBeywell)s OttOSC s tcO

RMMdzj H SSTERIA G H dzd &3O 4 Is o O dz" | otsf tosfmr ZO Ctlsts
tejLEdz SO HOdz dgj 2" jets tsBMdzj Hiso OdedY . felsB D@E 9
Yylsts ftsorh jdadzr 2 tedm¢ o deW )y lff tetsdy O@zifps d 1§ jsdz tc§ dzaf josls ©
s Istsd3, Ylsts daszdzd L Oydw-1 o P86 tytd =Dz v Qf jtddsfiisvd o ts Bl "Ry d
tcd MC O duigldgdyddz® OL " 9 OjIs dz2O hsBlzE tc ts dz ftejHN ]
OH j dztseo dtolz fiydztd Rlic se JsUdststolf tcOo d dz' dets |  fetizts 6 5 O gl o s © C
99 jHJjddY fftjH]jd ddscts 90¢yddzOdz dzgsets 9 j CIststcO
dzj ZHOUd o OStydftsiOdysfjddz! dz" d3 tej L Iz dz! STERAShHSIO dafsfr) frffdig) dalsup ¢
L dzOdzd 2 & o e Gytlerf @M d Stk dz' = B My H &z dzO tafim@izf d-d  d fi
Colstster § fsLosdwvis tyj €&hif: tcd BN O HdesT icOL OB s
ftotslsj Clsdo dets? dzj 5@ tpafi dp'dz’ HOdz! dzj 2 M dJ ddzls § dzid o c
dgimidzj Hse Odzd ™, tjLbkd KO Ctlstster n fsLotdvls &
Codzlstesdzt. | ODRYSMdztseo Oded d toJ L k& dz' STFEHsas o dz@filldnsi] fH jisjo O d
ftocso sSH dIsmw tcOL tcOB tsIsC O dzts o ' QW OdsE ¢t iz figfoz”
tcOMf osMisteOdzj dedz" = M j tdtslsHdotflasme Gt DaioteCioftffisaS o j H J dzc
LHBteser n HEtBloo sdz JYy@O, d gezzats df jsdedzte fij ke H dzts€d," 7 o C
Mddzls j L Jtetso Ocdzdzr 7 dL ) jADRAs @O26ENVADL) jdAD85] (DhAMH ts o
GRIN/ENV) (Keefer2010).
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L azOydlsj dz! dz' o3 fdzad 3 J ded § o3 y @l Isftstdsdf B dAcfdzwddfisy) didis Ecastzdeibicr
dimimdzi Hise Odzd d 16 GOaA! tdAf B GdgOds gL v Od zOdzH O, C BIstste
Bl dz& teDIsdzts 9 9 § H JzaB0O @@ B@dz0 tc J(fwfitdsO -4 Otpls § 6,
ALVAC-HIV vCP1521),fMtsH j to Oh Qag, Bff tesk j-Of BRH BBRF OB Sdzts yJ ydz'
By dzsC-1] ISHEEYPBO] &3 HEtSf sdzdzdIlsj dz dzts B dzd 99 j H § dz
AIDSVAX BIE, MtsH j oy O dJ opladdy tsjf BBl jtafsdz O dzH s 9 o ¢ dz¥ \y,
Gtezffz § dzOydsts, o Isjuyddedy 3 dzjls WOdztso rdzo B fgaiziay ¢
I rRYI-dda¥ j Sydd, 9 Is s otcj dgw ¢co¢ Mted H 8197 o
L Otcj ¢ d Mmlistcd tcid &) Grlzy O B dzy Gzt d y flcusy @&z 2] dztr,y yYlsts 9 OC y
s5COL OdzO o dzd W dzd W ZzO0 EmMlsOdztse sydzlz s ssySkz odtlz
ftetslswy jdedd § j tod =IHjQec tfvirshivldis), H S olOxlzddts ¢ dzts BT tsB I W fiydz
5B Mifgz@ed b 6 MdzOB 2% -CddgHdAL YA G to5 o d3d3ldzdsdptsts ts) ity ldsedy' ls .
B IssHO odzzlstcd € dzj Is sy dzts ¢ HCSReC! ol b fifplsig|dzts oydd jBREE , d dasle
0 0C yqdzf s Odzdz’ 7 f Oy jgh2Wipy joy ity uafyBRigapRgsds
HOdz! dzj 2N j o B dzts daddiyQ detfoVddjued &S @4 6 OC Isd uj M< d
SBOL B89 "(bWez@Hhyddzd tctso Odzdz' n ) , O OCy] BisMmizlsMmise
Ftctso dgv -1-mifrivyy d W d y jdhgfCdegfints y GB8B8.01 Off totsilsd o fteOCIsdyj M
9 0Cyddzgdtoctso Odgdz' » tftejHjdzvdzhw or MsCd2 Isdlsts, MY j y
sHdZOCB drn MytsMmtedtsmis! ¢ dzj 2 Is tc @dzopLOAey dddfs tste GLdzid =i
His Edgjtoj dadets?2, Hfteduyujds + sts dzgj Sttt dzdteseo Odzs Mts
Rdzlsj tej Mj dz Istsls WOogCls, Ylsts ddzH G W g 'eighgC sG ts
st toHeCxzO ! ftoslsj SIsdods d3 + WW J ClstHfdglzO L a3 lEzsAS & dgY d3W
OdzlsdlgAl Ggpl 20 M tcso 5 H Odzts iy ftsor h j dzg § s v0Ig detis,W Is ¢
sBkMdzceo dzj des oL Odd@sH j2fMiseadji 3 fted twWOMY sL dgBo Odzd d
(Haynes2012).

] sidzj Hdzd 3 dMMmdzj Hso Odzd j A3 85 dLEzyjdede -Tig®dzOS
HVTN 505 Hammer2013),9 =~ BSHJ HOdzdzscts d Mmmdeite@eodasiagdw ( 4Q 2
8dzj Hjdzj) o9-9PSfdedilz B BSH AR Is O HFRPIEOQ jEfisEHE  fltc O
B j dz@ag,opol, nefl RYL, O IsECHQHT ¢ B j N . &124 dzj HJ dHfy’ o' f t
Histf sdzded Isj dz' detsjy 990 j Hj dgdR4 18 PC tydfelzy zO dgssta’ jricy ©Ff C Is s
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Br dz L Otej ¢ Rhfgdzid tt®D O dedz d upp Jtedsts HOY 2,3 YR dglssds@z f f so
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ddW dydteso Odzdz" = fftcsBOdgH s € OL Odz, yYlss 98 OC¢ yd daC
o dtcj ddg dnzssistew dzO-C dizgeislisQdaffic su sSiso j Is Ou figfls Chilgisdalalgj Ld@s , C
9 0C yd ddRfgEs'c zO0 dJdzHEzydtetse Ols+ Mddalsj L dzgj 2lstcOdzdL 28
VIN2{ j Is dzj (o dRWe de®» @daq @ dzO oL Od dissme w L 34
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ddBsdizzdzd L Jtctse Odzedz 7 o j ¢ BHEEa2HL AZOO0 SHdak® yd K [ d Odzdz" &3
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CD8+ (Hansen201d). | slsdzd y-dzg disstsy@pBtso Hdzv tcOMYf sL dzOo Odzad W
dfisdz’ L 28 Is dzHLARS dizp i)y fpg @7 HLARIOARZO i stcr | dzai toj 6 2z d
Bsdzj CEdzORd o dtokefidesse §d B j z26&@ MisOj Ismw dzgj w idz o3,
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Y dztseo j €O ExJ ydtiLr dzj MC sdz Sl dzdzj H(Brige1997);€ igdzgzj L Ot
G ts, dzj Sslsfstc™App| BSIE@Ud 9 O Is o' O j tadatf § O yoddisgdzrda
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