
3 .

V iocoobob tabggn8^o«gco taSgjooyoGco -jjG oggfobo^g^o, 'bA'jAfntnggEJinb ^^fn^fn-gcnn -gG oggtnbo^g^o ,
on&ofjoobo, b ĵj f̂nmgjjpncn
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SUMMARY
Natural process of ageing is considerably determined by deterioration the of immune system, 

called immune senescence, which in turn is affected by genetic and environmental factors and 
lifestyle. Age related modulations of immune system leads in many cases to the development of 
immunodeficiences and chronic inflammations, which accounts for vaccine inefficiency, 
development of autoimmune disorders, oncologic and infection pathologies.

Although certain types of immune cells (NK) could increase in number, overall functional 
activity of all types o f immune cells irreversibly decreases with age. Thymus involution is one of 
the main changes that develops in immune system with age, which consequently deepens the 
deterioration of all immune processes. In particular, nai've-T compartment decreases, while 
memory T cell compartment gets enhanced. Besides, considerable limitation of immune 
responses are mainly caused by restriction of lymphocyte repertoire (oligoclonality) and 
appearance of terminal differentiated anergic cells. The extent o f immune system deterioration 
depends whether aging process could be defined as premature, phisiologic or successful.

Discovery o f immunobiological markers of longevity holds great clinical importance. 
Study of mechanisms of immune senescence and the factors that influence it are immensely 
valuable in unraveling the secrets o f successful aging.

icngncn Sjjfoocnj^ob taSg^Gogfom jggnggg&ob Lj(g-jrjdgQpr1‘bg, jo.i&gfng&.i'Bo cKJ-gGcigoinjcrylno 
9gj]A6o<b9j)&nb (naijjno ^^b^T jfog& ’jjgooA, *̂<*(3 cn^gob dbfnog, jpA&g(ng&nb
o3-gGcngn(n ôob b.JjCKnbg&ob ‘Bgb^Agjnjob *j](8)-g.5£0in&<}<bg 9g(8)jjggcngiib. gi,i&gfng&ob nd-gGcnc^mgnnb 
b^jotnbgiob <3 j)li^^ggn^  3Go‘3gGgpncng6G(W:

•  6b^tjcn6G- ^llcn0otngi-Tjj^)o 3^(nm pncn^ogiob iifngggGyoob,} 3j-g(n6.5£ncn&ob.}ar>gob;

•  fi?K?3J}^3CvmiobA Gd^fnggn jj).>&gfogJnb o8-rj6-gfno MiiJg'j^giob jggnggnb^oDgnb;
• b̂̂ jtnĝ Go jcn6(8)c)6gg6(8)ab o3-j]Go<b^0Oob tn3(8)08̂ 550-tj(no 3ng}gcn3g&nb ‘BgS-g'B.igg&olkngob.

Stja&gfng&A $o.l&ncn^fo68g&-T|£no, (}.iGroG(b(n3ogfnn Sfomyghô ,
ftnfljninb fofntnb^y (go'bofnjjnoij^o-gfn.ifo jjggoar»{rig&«} <nfngt)6o<b8ob Tlgll.idpng&gncn&g&o.
j^iiigtngAob {^^(J^og 'gfno  3(*>mjfn«>3ob (^g^pjio'bglob c G(8jgGbogmlo fo.iSfngojog&'gpno^ gafngStnb 
b^fngb-ggno aj,ijJ(8)mfog<\ob <bg8in']8gg)g&ob llob'Bofng'bg, b^Gj^fndp^ogcnb^b^ jjjA Lndgoogfng'bg. 
bi>G{o (̂b8-Tjgngib6 jo* 8<T>b,g0g 4 T jjn ig i‘8o ^jD^3(8)^0n'Tjfno ‘S g b ^d g n g ig rx n ig io b  {o<ijjggo<ng&,} cn(n<^6o,b3b 

8gfnd6(*ibnd(ngb b ^ o b  ll(8jfngb-jrj55[io aj.i'j^mfng&ob 'bgSmjJSgfog&ob.ifoSo, U^°^>83K?3^

ycngpnob^, io c^g j^-gK O ^o-g fo  b o b ^ g d ^ 'b g  ^ob^bg i^ . iotnfng^-ggoAQO-gfoo bob(8jg3ob — Ggofncn-oS-gGcn-  
g6^cnj(nn6-g{"to fn^cngnob 8^jjmi(?iojo^G »^8robggoA -gjcnG^fiimRjitnb b(oob mfnj^Gocb8‘9o  3o3{ooG.ifng 
iUorxng^cnjyrgfo iknaiQ gbgib, fnA^ J^mcnRnm^crgtno $o.i&g(ng&ob b^oG fiM fnb ^{nScn^jojyjGb [2,3,6,8,10].

(taaDcnf'ncngog&ob ^G gnotiM njj^lM  jpA ajcnfoSofng&VBo oS-gG^fno b o b ^ g d n b  tfwngoo tlgodgogid 
dnfngoddafnn «>6 ofno&o 3g ^G o (b8g&oar> fng.ipno'bjogb. jo^&gfng&ob ifocnygbb ^b^bo^QDgil) oS-gG-gfno 
bob^l)jj3ob <>jj(8)Ogm&ob m.'>6fo.}cn.>6cn(1>o<mi gpnoGjogi^ (go^om jjnn^o-gfno
°3-Tj6c|n(03(g 000(8)-gfno 3joj^m3.5fngm&ob fiaStnij.ifroo&g&.i'Bo, (ncnjogb .^  (n f^« i6ocb3o 8(n9A^gftTj(") 
S^fodGcniggncniab ^gpngGb S^gGg <g.i;]/8)(nfngiob.}{o3o. j ^ 6goa)6 6 g&-T)£^ od-gG-gfn foob«g-rjG‘]0 O^ll on^G 
bjoggb ^Amrofjncn^o-rjtno iltncnygbg&ob ((07)63^0 3o8(ooG^fnj), Gcn'bm^coSo-gfno joA c^cnfo^-gG ob^-geno  
°^(8 3 3 0 03^0’ ^GajgioOTO, -̂T|(ft,cno8-TjG-Tjfrio (o^ Ggo(nnjo3^gGQfn6 0 O,jjgno Sfncnygbgio) ^ (o 3 c n ‘3m&.i 
bbg^fo^bbg^ bab^gdg& 'do, 8<>a»o JnniGo'bAyod, (oAy G ^fofnggo  jjj^&gftg&ob 3o<b g ‘b^jo ^gggpr,oGgi^. 
b‘9ofno^ obgcno ‘B gSm bggggio^, fn tn jo g b .^  Jjm m K om joJ on^gjD ^ofnggcn^fo bbg<> rofoj^Gcno)* 
bob(8,g3ga‘3o ofigGb m.igb, ‘838^^018 {^g^ogG-ib abj^gGb 08-36 -36  bob^gS.Vbg, 8ob S ^ c ^ i f n o ^
^OiSoiyg^G^b pp* 3^Gjogfno ^fnob cgcnfoSofngi^b j^G^ofncn&g&ll [3,5,6,8,10,11],
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bd6(o«*<b3 ,j)$5?o (06 Scnb’gyg& ’ggjipi&ob «*b<>gnb o3"gG"gfoo bob(8jg3ob <gn(bo<n(">tn«^oob
‘8gb.>ajAbg&('j>«>g> SGo'BgGgEOC'igdGn.J gfnoDSoGgcnob^G j^Gg^bbgOgmcn ^o to fn f^ m g o y fn o , pfdGbdfga 
3<imm(rpiog(rfl(no bo&gfog. <gn<botn(">rogn-g<»>o (i'gGg&fnogo) bn&gfnnb (ofomb cnfng^Gn'bdnb iocnpncn^o*rjfr)o 
«*b.>go, (ntn9gj"io0  «ib«i gcn&foogo j^G goai^fng iob  bo-g^gangbm S^RggGg&ggoo joo j^G36or>gf">ro&nb 
9(o^(n9^(r>gcniob tn&og'j(8)-g(no gtno^gfno'gSod, ‘3jjb^Ji^9obm4^‘9o6 j^gngGgOii(n-j)gn ^b^jtn^G. .̂>Gb.>c?o 
bo&gfSiob jofncnb cofoj^Go'bSob &ocngnm^o-g(no ^ b ^ jo  86o‘8gGgcncng6.>g> R<i8co-gg.}(n(og&.i j^frngGjo^fn-rjpnb. 
j^ G b d g jo  boigfoob jysGbAj-gOTtng&'gjno joA oTJgoOm ‘3g8ff)bgggdb ^AfoSmAfjiagGb fi>Sjgg<*>8gpnri(»>&«*. 
f^Kjg&^^gPI? ^0^ '0f)*i <go(botngMcnj^o-gfn 9dfiggGg&g("»and ■gSfn.iggjigbco&.i Pi3(8)o8-g9ob (gAtngpng&cloA r»<> 
bAG^VbS-gjQjo oGgJogogigiiob 6cn(n8d(8)ngg&b <9ggbd&<)9g&'>. oboGo ^ ( n 3cn.i(0^ g 6gG g.^f. ^od-gSm gnfngnyfii 

flgpo(8ft)tf\ fn(n9gpj)(T)6 oS-gG-jjfno 3<>(n.>3g(8)(ng&n iotognrogo-gfno Gcn(n8ob <g.ifogg^>g&‘3o«i, (oAy o3-gG-gfoo
bob^gdnb ’SgGgEjgi-ggoo oGgrogn'gjyKKn Ofnob «̂>6<Jn<ncn&g&"g{ioo [1,4-8,20,35,36,79].

Gddgjfnggo boigfog (S f̂ncnpnm ô-rjffio gM&gfog&a), b<i8 -̂gb.>(ncn(o, (g f̂noicnjo <^g^(33K?g^7)K?0 
StngpogG.*.*, focn3gnob j^Ggom^fngiiob 9Go‘3gGgpj»cngG»ĵ  -g'bfo-jjĜ ĵĵ rjytTtaglt ^gGg^oj-gtno 
^oG^by ̂ fngoG^yni^ ofn^bgcnbojjfnggno g«if«ig3cn <3ofncn&g&o. Goojotnggo (oj&gfng&ob (ofomb
cntn̂ ^Go‘b9ob iocogjitn t̂rTjfno ob^jo 9Go‘9gGgpnmgG (̂D ^^g9^(8jgi^ j^p^gGso f̂n-gpnb. fo^&gfog&ob 

96o‘9g6g$5nmg6<>$j} S .i^ ’gpnocn&b Abdgcoftfnogo 3iiortt>)pj>mgogftob — cn3tn(n(8),jjGobj8j,g(no 50  ̂
3rob3o(8)f>pn-g(no oGajgjJyogAob, ,>gor)gobg&o«*6o bo3bngGgg&ob, A'g(8)<nn8,g6,gfoo ^fncnygbgiob, 
Ooigf'icnbjRngfnm'bob Ggcifncoj^gggGgfo^QO-gprio jjD^Ag^fogigiob bnb^nfng, foenSggntnA (oojoo G ^ojjoo
oS-gG-gtfn bcib(8)g8ob ^fno^gogjg^^-gfn fg-gG^yomGoftgi^b ■gj«>g‘3ofoflog&«> [4,5,7,8,11,20,76,90],

^<ntn6oj-rjpn 3^ar> {ngnm ^ogib  <n<>G obgn^gb  mfnj^Go’bSob S^fng^^jgnafogigpno  b a b ^ g d n b
S^ycoifnofiJ^G goScnbggn.}, ^^(3  ^tncnggGg(b‘3o 3<nAg<iRoo mfoj^GcocnO bnb^gdnb fi^(f)(ng^b 
*^6<>3oforo&g&b. b^c>)(ng(o b,iG(o.}<b3-ggT><r>6 (oojo G .i^ogn‘8o cnocncog-ggji oGjoogojob

(n^8cn(DgGo3g Gm'btngncnj^o.b (j.S-ggn^joStnfniojo-Tjgntni^” ) A^gb, (nob <y>8{»>0 8»od -Tj^ggm SfnOgOgoo 
bASj-gtnGdj^om bo'B-g.igng&ob gfnoD(o(ncn-ggj>o 3o£)g<ta. b^G(oA(b 8,gR>)o (D«i Smb-Tjygi-gpjio cn(ng^6o<b3nb
SoAgggoa>3 i-gj^»o jj»g(8)(nj]bog«i0 o,gfno -gG^fnob igcnG^lg, 3(nAgApji<gg(ncng^Go oO^tnm ^gG-ggjio f^j^gcrfn tngob  
«y>*bfo(o.> ABjJdfng&b o3-gG-g(no bob(8)g9ob (o ^ ig fn g i^ b , cn(ngi*Gn<bdnb boQmybgnob-gGofno^Goi&.j'bg joA
bA^obb'bg -gAfnypKgoar)0(o dobdbg&d [3,5,6,8,20].

°3 ,gG‘g(no bob(8)g3ob (t»6&gfng&.> j^GbbgOggi-rjpnOgj 8o3g>o6.ifngcn&b 'Jopjoglbo (DO S ^S ^ jO Q g i^o , 
(ni>0 o3-gG-gfo b o b ^ g d ^ 'b g  b^b^gbcn 3cn(n8mGgiob g^G bbg^gg4,ggno  ‘bgScnjJSgjogiom OfntJi
^^GSofncnigi-Tjjino. oS-gG-gfn (o^igCngi^'bg -gjnojogb a^gpngG^b objogGb b^Ofobgicn *^6 g8c»> jjoA
Q bcngtogiob ^ g b o  (igo<boj-g(!>o ^^(Bjogmio 50* j^^bggGgoA; b o g ^ fn g ^o b , Ap^gtnStngnob jdA ^ S g n g i o b
8mb8^Ag4o) [31,10,52,53,89,105].

o8-g6mKncn^o^)(no QgRnop^gigiob -gSg^gbmft^ boigfng'Bo <a07)dG33''^0
gfnon8o3^fn(n-g(^»gio«>6oO. ob^g'Bo ‘BgoGo'BGgio o8-g6-rj(no bnb^gdob ig-gG^QomGo^giob Sfnm^tngb-gppo
jjoAo)(n ,̂TjGg<>. cn’gSyO 3nbo yggRJ^ (n^ngno gfncnG^ofno b^foobboa) »(n o yggn g i*  — “bOT^ogtnmo

3o6o3g(8)(»>o 8 (̂8)*g(50cnib (9«*<y N K  "g^^gj^giob AOfoj^gGmid, 8gbbogtng4ob gnoSigcnyn^giob
fndcnj^gGmio, bobbgj>‘8o 3fnm^6oig4o(no yo^jtngoGgiob, IgG~b jjod IgA -b  jmGygG^fn^yo^), •gSg^gbm i*
j]ggoa)(ogio (8^^. (ogGjofno^-ggno -g^fngjogiob (oO Ofn^JmdnOfno^gJi-ggno pjooSigcnyo^giob 
fn^tnjogGmio, oS-gG-gfno bob^gdob ■gSfnOgjjngbo -g^fngjoob aj-gGjjyOTjtno ^J(8jogfnio, mo3-gb-g(no
3(n(n9tn6giob ^nGygG^fn^yo^), bcnĵ ncn ^Otnjgg’Tjjjoo G^^opjio b<*6gfodfn>ngo {ofnmoot oĜ tnR’jjGgib

b(8ji5iop n ,g(n(niAb (3<>g. 6go(8)fntn(go£ng&ob joo ScnGcnQO^giob (»jo(n(DgGcnio, bobbgn‘3o IgE~b
gmGygG^fn^QO^) [3,5,6,11,30,76,90].

(^^igfngiob (ofncnb -gSofnO^gbo Q gdoogngigio  oS-gG-gfno bob^gdob (r»o3-gb(oo3ngo(og4-gpjn
(ngcnpji'Bo gocn^fogio .

I. Ab*gcni(oogo Q g g n o g ^ g ig io  oS-gG-gfoo bab ^ jS ol) o>o3,gb(^A3m goj^gi,g(!^»o (ogcngnob 
•gAJngp^gib 5 ^(0901:

Ggo^Bjfncn^jojmgio. -gSfo^gprigb <9g8ar)bgggO<8o ^b^job 3<)(8)g&<>boD<)G gfncn<i(D Ggo(8)fn(n<gogng6ob 
(n^cnjogGmio A(n Syofojogio. Sofnojjocn, b^Gjo^b^G 8<Xno fnoybgo boigtng^o S^^'ggncnib jo®og0 t ^ ^ 0
07)t?° 3(ncn^Gm<bob 8^RggGgigp^)O0 [11]. fn^0 “Bggbgbo 3dm <g-gG^Qcrg(n ojj^ogmi^b, jjgScn^^Jlobob 
•gG^fio <g^^tn0o(8)c>i<bob g'gg^TJ^P’^^ ;lgg««!?3i^. ^**(3 ^GSofnm igi-gcoo^ ^^3^ojj(8)Oggigp^)o
(ngygS^m fngiob bo^G^pnob ^(n^Gb^-g^oob “Bgb-gb^gioGD [39], 8g^)»4(nBj»,g(oo 0 (̂8jogcniob (oO
aj^G^iojocib A ^o-gfno Sg^^icnR oo^giob Sfnmjo-gjjQOob *3 g8(3o(J)g4oor). ymggpnogg gb o^gggb
3^(ncn^gGob •g^fngj^'BogO gg(ocn9ob oG^gGbogcniob “SgSQofngiob. Ofob^Go^G^goO, fncnS db^j'do
Ggo^)(nmigo(«Tigiob fgO^tnyo^-gfno oGfogJjo (gfnono Ggo(8)(n(*Hgnfn>nb 3og(n ‘3mo6aDg8-gp^o So^tncnigiob
(n^njogGcnio) TJ'g^ro ^3 (5)^$? j|8300,)̂ 3^'>’ 3 °t?^*3 3 f̂f>o <8*'<}cr,(30(?>'3 ^ 0 A (̂8)ogtniA
(SofgO^mQO^ofogigg^o Ggo^^rnajopTtg&cJ) (ndcn ôgGcnft )̂ [40,64,71,76,85,87].
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amGnoaga&o {?•> a*j<n«o^*aaio. jo.iigtig& nb.ib dgfncxggfoo-gco b o b b i n  -rfobgi-gKOO 
SfnGcnya^giob fn^cn^gGcnta A^bg&nor).  ̂ Afn oygp^gta, bmRocn (tagfocncg^giob ^oG.>3cn(n4g(ogiob,> joA 
d8Pj,ob (8,goGoll a ^ ^ t n ^ g io b  fnAcn{ogGmta SyofojogiA. jjggomsogta 3,*no ^(Bjog^QOob ^tncn^gbo,
ff.̂ 6 TLR-giob (Toli-ob 3b^gLo ^gynS^or^gio) ^ S ^ g i-g c o  gjjb̂ fngbô b
■3)jAg‘3n(ntog4A [84,94]. •g ^c n y o ^ tn 'b o l}  g<ggjj(8)-gfo(*)Aob ‘a g b -g b ^ g ta b , - g d o f n ^ g b ^ ,
tgi«tn(rr»o<bcnb(Ti3 g i‘3o aj^G^4^{oob A jJ^o-gtfo <gmfn8giob joa a 'b ro ^o b  mjjbojoob SfncnjD-g^QOob
SjAjjggcHng&A j^G ^oftcn ig& b . 3 ^ jfn tn (g ^ ^ g itbg  SyoTnjogta 3ob(8)m ‘3goD^gbgiolj Sm ^g^fno jcn33pngj]bob

(M H C ) II jR jd b o b  S m pngj-gK jgiob gjjb3(ngbtw (oA, g,»3co3{po6.>(ng ^^gjo^G, ^ g g o m ^ g i^  

^ o ^ g G ^ a ^ g G o  ig-gGjjyo*, ->bggg T h l  J5oo8«g(n0 o(8)g io b ^^6  3Ab(8)o3-gj>nn^g4gRoo bn^Gdgnob
dogogftob ‘Bgb^dpjngipncni^. “B gjogj^g) ^^oGo'BG-gpn jo^fngiggggill 3co3<jggAa dojfnpiin^ngo'gfnn (o^ 
^■gSmfnoyojo'gfno (,i6(8)obo3bogG’gfno) ^ jJ^jogm iob “Bgb-gb^g&d [5,29,40,64,71,73,76,84,85].

cnJgob 3bfnog, SmGcnyo ĝiob.} (0A atî jtncniĝ g&ob 8og(n Ŝ cn̂ Goigioono QO^mgoGgiob — IL-1,
IL -6 , T N F - a  g>A I (8)o3ob IFN -g& ob ( I F N - a  jjjA P) Sforojo'g'Jyod Sd^-gRocnib. b»oG^g(ngbpr>A, (ntn8 

JjAfnApoggjcgfodjj) ^bggg  o’bfnjog&.i ^G^jO^Btngicxno aj^^^oningbob -  I L - I R a  fo<i IL -1  R  bbG<i{oo igcnfndnb 

llg^fngQO^y, bcngntn I L -6  R  bbG^>joo •grofoSob bgjtngycva 3 0 ofnjog&.i. .'>b.ign^.}‘bfn£og&cn«}6 ‘Bgjo.ifngAom, 

Qmb-gygi-gp^m^ S ^jfn tncg^^gio  -g«g(ncn 3g(8j b-gUtngbtnfn-ggn <g<bj](8|Cnfob — T G F -[J  (o^ P G E 2
‘̂ 3 (oo8 ,g‘3i»gg&g6. w gSyA , ^b^ j^ lo  ^.i.ijj^crgfng& 'gpno S^jfncnig^gg&nb 3og(o ^A(n3(n^3Gogno 
<g^ (̂&)tn6 g io b  i^gn^G bo 3ooGy <3(ncn<>6<ng&ocno (g^jj^m fng iob  b o ^ 6fniob 9b«ifogli obfngita, fn^b^y
SGo'BgGgpjncng^Go ^gjjoofjoo ‘Bgtijjgb mtngdGoliSob ^focn.bGcngAoaio b(8)<>(8)-gljob ' ^cn (n3o6g id ‘3o
[4,11,30,34,35,73,76].

(DgG f̂no -̂gfnto -g^fngj^gio. $^&g6 g&ob,>b Syot^g&A fogG^o^-ggjo -g f̂ngtogiob
Cn̂ cnjogGtnî , obg d<Mno tg-gĜ QO-gino ^g^ogcni .̂ Ŝ ^̂ gnoan̂ jj;, ĵ G“3o jjn«i6̂ g(n<3.>Gbob -ĝ fngjog&ob 
fnAcnjjogGcni* ‘BgBQofngi-gpnckV JogGĵ fnô -ggno -ĝ fngĵ gbob (g-gGjĵ oob jô («ijj)ggĝ  3obo ^̂ (Sjogmiob
a33C?A 3 6 ^ 3  gRno6(Dg4  ̂ -  jJggcxnjDgi  ̂ ^Goj^G gno8<g-gfno jgaGdg&ob ĵgG 8*010 So^fo^oob
■gĜ ino, (nob Ŝ oio fn̂ cnjogGtnî  ĵ no8aj-gfo jgdGdg&TJo jgngb-ggntnilj; SQofnjogi  ̂ MHC II
jfjnabob <nAGA3Ab(8)o3-gpT)ci(ngAgR̂ o (CD40, CD80/86) $o<> Ajo3gcbQ-g(no
fngyg.^cnfngiSob ‘bgjo^ofn-gR oo gj]b3fngbo.>, CKjA(?igg&.> {DgG(jo(no(8)-g(Tnn -g^fngfog&ob 3cofnfiooGo 
ll^)fn'g‘j(tt)-gfo^, jc n g i-g cn cn ib  oS-gG-ginn bnGddbflb <g(nfo3ofngiob(ngob •'■g0 °R?g^gR?f> „<*'](8)ng.i0 oob

cbg3t»»Rj>gjT)gn,g{no ĵpriAb^gfnob” ^i68tn^3Gob ‘3gbAdgng4pnr(cni ,̂ <̂ <>0 b^impnjtntn ^*3‘9o, dG^oggGob
^^fnjojgGob -gGdfnob ^^gggoar)g4<)b o ^g g g b . (o^igfngi^lloi^G g(nar)^(o 3(yWn(^g&t) pogGjofno^-gpno

•g^fngjDgiob 3og£n IL -1 2  boGmgllob •gG^fno, (*>̂ (3 T h l  (8jo3ob o3-gG"gfno ddb*gbob g^Ggocn^fngiob 
<3g‘b(^,gsogAb g^G^dntncniSg&b [5,12,29,40,45,64,7185,87,104],

N K  jjn o 3 ^ c n Q O ^ g 4 o . ^b^jtng^G o 3o(ngbob 3g(no(ggfno-gg^( bobbp^)<3o d^mo *^3^033^? 

3^6 7 )R?‘n ib, O T-ga^ QO(8)fn(8)tn']boj-g(no »'J(8)ogfni^  (o^ y o ^ m jo G g io b  ( IF N y , I L - 8)  b g jf tg y o o b  -gG^Cnn 

jjggomjogi^. org  g^gcxng^pnob^oGgicr) o3*b, fnoi3 N K  pjno3(g(nQO(8)gio bo3bogG-g(no •g^fng^ogiob 
SjgRjgfCJ d o^om J(o  dcod-g£r><*0 (fc)b ^^fn3m^(o^gGb, ^ b ^ ^ o  3*<nn (n^tnjogGtniob S t^g & d
Q o ^ m ^ m jjo ^ -g fo o  ^ ^ o g o n io b  ‘BgSyofngiob •gtnG'bg, ^coddgGb^cofo-gfrr) fng^jjyo^to -gGjo^

g«>Ggobo{rr»tn(n. St̂ b-gygi'gprtonA NK "gj^gfijgio IL-2 b̂ ^̂ b-gbnjo j^g^ggB LAK 7)3<(®>gj5g4*HD
(omggfogG0ofn(̂ g4nb -gĜ fnl), b̂̂ boOcngior) <3g3Qo(ngi-gRno 3(n«>)frr»oojginofog4ob, CD69 ĝ |b3fngboob jo*
IFNy j^i>3m8,g ,3«>ggftob ■gGifoo, (nAn a^G^ofncoigi-gprio^ Sjm Tjg IL—2(X (nnrinijBitnfnob ro ^ i^ jrio
g3b36gboo<n [5,24,40,64,71,76, 85-87,].

B (̂ >o3<gp>0o^g4o. b̂̂ jcngGginb bobbgj)‘3o 3oor>o Abbcnjjo-ĝ 'gfoo "SgSyggRjeni* &(n Syofnfogi ,̂
<n"D̂(3'i 'Bgtĝ fnĵ gioo'io fn̂ oifogGmî  “Qgodpngi  ̂ g^o'b^^cob <jojog0. ddMjcn̂ G, *(r»oGci8Gg4* B
TJ^afifS^a CD 19 (^G-B Tj^^g^-gcjo a^jgf^o) (d» CD23 (^ /8)OQ*or*ob d̂ tojgCon)
^3033^)Cnfng4ob g^bd(ngbnob ‘3g30crfngi^ [11,21,76].

AbAjODdG gff)QT>*̂ , d<)(8)-gfrr,cn&b 3gbbog(ngiob B -g^fngfogiob (CD27+) ‘SgSyggRntnid, fn̂ b̂ y
®OT̂{J8â d f̂n̂ ĉnpn̂ eno'bgi-gRno/ 6fn̂ b(8)o3-gprT,ofng(i-g{rr,o B pnoQcgcnyo ĝiob (CD27') bggfofnomo
ôcnob jcngi* ‘3gb î^3ob^ ,̂ B -g f̂ngto-gcno fngdgtn -̂gatnob 3tnAgApnr,«gg(f>pigGg4ob ‘BgSyofngi  ̂

(cnpno^cnjjrnmB-gfncni*) [5,15,19,62,68,76,99],
<)̂ lli)Gâ 6i)jM, (ncnd jo îgfngi^boi^G a»o3*gb—fiJ^CTgjojogiggo *6̂8)0̂ gGgb<bg

3-g8cnen-gpnr,o 3̂ b-gbo, B1 (CD5 ) gno3(gm0o^)gio •g<bfn-g6ggKr)gcrt(ggG, b̂ a&op̂ -gtfidg) Afnob
‘3gG»fnB-gGgb-gR?o. boigfng'Bo B1 C?o3<gcn0o(8)giob (n̂ cnfogGmî  Sĝ cKggtnô Rn bobbRn̂ o Syorn^gi*.
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b^d^gngfrxng), 9dor>o ajj^ogai& ob ‘bfojo.i, (nom dy <iobb6g&.} ^cnp^ofng.i'J^crgcno
^■g(8)cn^B(8)obb3'g(rng4ob focnGob 3<)(&)q6<», •g^otnd^gb^so 7 0 -8 0  ^$">ob d lw jB o  oyyg&A
3cnb-g0g&-ggnor).> 50%  - “3o  gsjoGfijg&d. ^(SjtnA G ^obbg-ggng& ob jro G y g G ^fn ay o o b  3 ^ ( 8 ) tam cngocngoob
<ifn«*|jgcnop̂ >b<io3gp>cn jfno(8jgtf>crg9o«S argSyO 3<iaicngnb jo<>3<sbdb(»Aar>g&gj”»o fo<i&<*{joo •iajoG'gfntn&ob gi>9cn, 
flcnbTj^gi-ggngi^o o*9gô (»<>jjp *̂ «>G.>3ofoc»)&g&g6 -̂rj(ft,cno3-gG-gfno (D^^g^fogigiob ajco<ri3ofog&.>b
[1,3,5,41,49,76,89,90,].

bo&gfng'Bo «>gooGo‘9Gg4  ̂ Gco(n3.>co-gfno AG^obbg-gjjog&ob gocnGob <jK?3*  ̂ —
o'bco3g9.>gj5i-g(8)oGo6g&ob jfnGQgG t̂n^QOA SGcuJgCgRotngG.  ̂ 90off)g>g&.> (15—20-^g(n) foa bo^cn^bj^xib
^°^33K?° ^figgGg&ggnb -jj^bpnfngjDgi .̂ gb gcxn,i(ng&.> Sbgjjjggg ĉn&dTJo "gGgja oj]6<>b 3ofogi-ggno
bo&g(5>g‘3o bobbpnob j -̂gcgai&fotxn&ob g^Gb '̂bgigfnnbdb [3,6].

joA&gfog&obAb QDoS-jjb-jTO^SnjojoQi-gco «»G(#|Ogg6g4'bg 3-g3cn(n-gei?o itab-gbn df">og6 b-gb(8)jjjgit>. 
^Gb^jTjor)6giooD 'jggoOTjog&A Sotngggn^jjoo 3-g3(nfn-g£no a^b-gbo, fn("i3ggnO0 obgjo^Q b.iGScnjpog (d^  
fo^ i^P jio  o6(8)gGbogm&obi>.>, b tnp^m  j^3 (n 9 'g ,9.*gg&,2)Kno <>6(8)nbbg,gpj>g&o jo^&^pn-iiajoG-gtncrt [11,76,90]. 

B2 -g^fngjogiob <}j](8)Ogcn&ob ĵ A'jggomg&A j^G<3ofnoo&gi-ggooa CD 4 T cnoScgmyo^g&ob (Tfh " 
igcnRoo -̂gpj'gfno Th) (g-gGJyo-gfno $?3'83|](9l00f>’ fncnSgKnm̂  StnG^^opjgcniA j^jo^^ygg^tW
R̂ Ĝ b̂ bmĝ Go ygG^jfngiob cgcn63crfog4obar>gob, b<>$5}«*0 bcntriyoggojog&d c/bco^o^g&ob g,)go<*tf)<ng<* jp» 

(̂goGmiob 3cn3y oajg&6. 3i>(nmpnO0, b^Gjo '̂bS-ggn ^b^j'Bo oî GfoOm̂ Gcniotn (jE?gi'gK[>fr>ib R̂ Ĝ b̂ bcngdGn 
0gG(8jfng&ob (nArojjjgGtn&A sp<> Snygpjm i^. „<}<go6cn<bob 9ro9^o<gg&ob” {o<ij]ggoa)gA.i
goStn^ggTjcnoA 3c>3gfn3-Tj(8).>0Oob oĜ gGbogmiNnb <9g90o(ng&o(n, •gj.ig‘9n(n$5jg&.* B gnc ĉgcoyod ĝ&TIo
biigyodfjo’gfno ajg<n3g6(8)ob — gt)<)'jfy ogg&om o6fo^ffjotnji-ggr>o q o ^ o( ooG fo j'b^doE d 'b^b  gj]bifngboob
(ocnGnb <9 g 9 0o6g iA b . Snfnggg^iAjoo S ^ n f n 'g g o o  5<>b"jjbob^^G gdGbbgtigg&ocn, ‘3gpo.>f*ig4(xn

‘SgG.bfnfi'gGg&'ggnnJ 3gon(ndfoo 3-g3cnfo-ggno itab-gbo, (n^b^Q 3gbbog(»ig&ob B gn o3(gcn0o(8) g i  o
-T)tbfn-T)6gpRnijoo(ggG [21,25,30,37,76,82,89,90].

by cnfnggi 3̂oa> AobbGg&A ob, fncn3 ^b^job 3 (̂ft)gi^b<n 6̂ gfncnAfo iJgfntxggfncrggo bobbpji‘3o
ĝtnGotJGg&i* IgM n^co^odnb <>6(8)obbg*ggr>g&ob fotoGob JC?gi>>> bmgncn IgG joA IgA jpo^bob

•iG^nbbg^ggng&ob jcnGygG^fn^QOob 9<>(8)g& .̂ ^S^brn^G, I g G l _ ob I g G 3 _ nb fomGg 3,}(8)-g£ncn&b,

bcngoro IgG4-ob 90nfng)g&<}. b̂ oG(8)jjfojjbtn<i, fnm9 b.}6{o,><b3-gpT>g&‘3o 3-g9tn(n-gpT>n <tab-gbnb (ofooib 
Ĝ(8)obbg-gpngiob 9<ij]bo9A£n-gfoo focoGob 9oj*>̂ iggob *9g9sogjy 3«3odo jcnGygG(8)(n^yo^ -gig (non b (̂n.i<g6jo

j}R03&7)jsoci)4b, g ô o fog Abdpj>̂ A<b(»){og4,3o [5,21,37,49,63,76,90], ‘BgbidgncnA FcRn-ob
(GgcnĜ (8)ApTcg(oo Fc (ngygS^tnfoo) gj|b3(ngboo<n oycnb g^GSofocnigi-gpna

*8(no^^j^, or)o3-gb-jo^3cojosogi-ggno fngcngoob <g^(n^pngib ^^fngm  t^-gG-gtn bob(8jg3^b <3g9{pggo 
b^bnb ^bojmifnogo ygpjoogngigio ^b^boOmgib:

^ -g3fn^ggngb ‘3g3cnbggg«i‘9o 7)^fn3Jogiob fn^mjogGcni  ̂ Afn Syofn^gi^ (Ggo(8)fncn<gogjigin, 
9tn6(n0ô 8(g4o), wgS^^ b̂ G(o<>b̂ 6 S^^-ggotoib t}°<?30 (NK-Rno9ig(>)0o(8jgio, Ggo^(ncn«gogng4o). 
ĝ ScoĜ jRoobb t̂ gGĵ tnô j-gjinoo TJĴ f̂ ĝ gio ^A t̂n^poggGgG, (ncnSgpjooD̂  )̂AnjogGmi»(j Ab̂ jô G gfncn̂ ĵ
°JR?3ab-

S  T J^gs^iob («gAam0O^gio, togGsofno^-gcno 0o(8)mg)cn'Jboj'g(no TJ^^gsogiio, T-
gno3ajni0o(8)gio) aj-gG^QO-gfno ^ jJ ^ o o n i^  ^9» cn'g o9 b^fnobboart o fn ^g g g ^  — 'Jggocngjgi.i 
Q j^cnQ O ^-gfno *j|(»|Ogcn4», ^G (8 ,oagG ^63fogg6o  QO^cn^m J lo j-g fo o  A ^ o g c n b j ,  ^ g g o m j^g i^
3°(nggg^>^(oo S'gSmfn-gpnn/ ^G(8)obbg-ggn-g(no d^b'gbo, SyofnjogiS^ ^G ^o^gG ^gSyG cnio  fog3gfn^-g6(no
(cnpno t̂n jpTocnG-gfntoii).

(ntn^mfoQ yGtniopjiod, o9"gG-g(no bob^g9ob cno9,gb-(DA9cn,g(jo{^gigR>io (^gcnfjoob btn-ggn^Abcng^Go
<bj](8)Ogcn&d T-̂ ĵ tngfogiSob jo^b3 (̂ngi^b b^^ofnmgib, 9̂ <n<n̂ G Tĵ Tĵ pnoi gcnĜ Ô n̂b Ĝ/jô  9̂ <n
9og(n g^ScnS-g'B^ggo-gpjio qo^jpi joGgilob 'bg9m'j3g{ogio(n bmtnyogpnfogi^. j.oOjo.ib '̂gf^gii’ggjio^, (ntn3
boigfng'Bo o3-gG-g(no bob^g3ob cno9-gb̂ f̂>ig (n^mpn^o A(nbg4*gRjJO ygfrnogngigio, do(noor)̂ {o6{o, T- 
•g^Cngfogiob ig-gG ô-gfno jogigg^cxn j6ob *̂ 63nfnco&g&-ggno [10,11,102].

I I .  m a d n |b ^ A 9 in ja (g g i^ ||!q o  jm 3 3 m E < |6 |^ j |ta b  G 8 R ? ° f i? 3 ^ 9 ^ °  bAGjoA<b 3 -g jjo

1. t? A^ K * 8 3 8 3 io  j*»g<omgdBo T l^^g fo g & o tt T  C ^o 9 ig (n 0 o ^g % o b  dgRnob ^goG cng^G n
^ o 8 A 3 n fq tj |{ D ||lo b  jo m B jI ljj.

•ifnbg&m&b 3m6̂ 0g3gio, (n(n9 j^ îgfngi^bcn^G gfncn̂ D̂ dggnob ^goGcog^Go ^oG^3mfnigj^giob 
3^cogno<ggfncv60oo joA T pnf>9<gm0O(8)g&<i$ip j îocggfngGQofngiob dcn̂ gGQCM 90(rfn{ogid, orgSyA 0̂ 0 6fn 
^ f̂n3cn {̂o^gGb ^6(o^>3^ygg(8) 3gj]^6o<b3b T (rr>o3(gm0o(8)giob ^^Ggcxn f̂ngiob jTOOoi(ng,g6g^‘3o [5,11,76,90].
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2. rooa-jjltfoj^A 8AGgo<n»(o34ob g^A ^giob ^ (n ^ g g g A :
2.1. a»o3-gbob AbA^mltnooo 0 gK?°K?3&3&°-
<no3-gbo o8'tjG‘j)tno bob^gdob gfnm^gfocno mfoj^Gcnd, ff>(n9gj)ob <gmfo9ofng&,> So^bfo-ggogi-gKoo^

jo.itafogiob.ib f0.i cgo'bompj.cn̂ o-gfn, ,ib.ij<o&6og oGgmRO-gQOAb yggpn^g .i^o-gfoo (8)g93ncr> 
g^gg9{ogi f̂ngii .̂ 9^natRo6(3, cno3-gbob .ib^ooifoogo Ogp^opogigio ôG -gb t̂fig&b 3tnggoo o3-gG-gfoo 
bob(8jg3ob (o^igfogi^b gj«i 0̂ 0 9a>{">o«iGo tofn̂ dGo'bSob bo^cn^bgnob biiGĵ fodpjoogcniiob gfnmgg^n 
oBjooj^cn^b yi>(n9cnA(ô gGb, (nob .̂iStOQ 9db cofoji|«i6o<b3ob iooogocojo-gfo b.i.i<n.igj 3oofiGgggG.
aio9-gbob 8<ijjbo3<iKo-g(oo c)g<g.i(o{og4oaDo 8<ib.i 1 ^goob .ib,i gTlo gKooGjogb-i, btng^xn a.ijjboS.igo-gtf'io
<iJbcn$»o,j)(8)-]]tfio 3«ibd 3-rjiig î(8)-gcn 3gfnocojjt>‘9o. 9obo <bm3giob 9<i(8jg&.ib ^ognA^tnfoob bgS^g&'Bo ft>.i
^ofn)6^do^A Sgfoog.ib^-gpo.ifo'gco bogftygg&'Bo gooStoyo^g&ob jo^(ricnggi^ .̂iG.i<Jofocoig&b [2,3-6,10,11].

<no3,gbob 06 goo Cn 7) (30̂  3«i8.i)j.iQg<!>‘8o -g<gfoco b^fo.i<go (ftjgSSoon 9o3{oo6^fogcoib, (ô q 3^btbg 
tabjjgbco 3cofo3foGg&ob j^Gbfegdgg&’gjjoo 8coj]8g(ogiocn <iobbGg&«i. oioS-gbob jjgfojjcog^Go ‘cl(og -gajforo
b^6 .i<g.ifp .i(8)<oco(gofotog&<i, gojofog (ftjgoGcog^Go Gog<nogfog&.i. cnoS-jjbob jjgfoj](og.iGo “3foob .i^focoajoob 
^gddo SGo'BgGggocogGAjo 3^^-gpotoib bjjgbco&foogo bo8yo<gob Sgfontojo'Bo (13—15 ^gjjoo), b^bjjgbco
3(ofo3coGg6ob (tiGj^Aco^gGgiob $jj.i gb(8)(oco^g6giob) jjiAfniN g«i9cn9*g‘3.igg&.ib •gj.ig'Bofojog&.i. or^-gbob 
^goGmg^Go Gogmogfog&ob .i(&)foco<goob f^^Rjj^fogi^ cniô .>Gocb9ob "bfnfjjob gj^bfo-ggogiob 3gtf'>ocojo‘3o (23-  
25 ^Rjob) <ng<y>b(8)fnnfojog&«i, 'bfogjob 3fo(o9coGob g).i 3ggn<i(8)cn6n6ob ^<i(o9co|]3Gob
‘3g8(jofogiob<n^G -gGjo  ̂ oycob so<i^«ig‘3ofog&-ggoo [2,4,6,10,30,76,90,96].

.>b̂ j«n̂ G g6<n«>jp S.i^-gpoco&b <no9-gbob ^goGmg^Go 6<i^ojrnob a}«ifn{j)io&o<r>o ^ogno, b.i'bgig.itoo 
jjfog&,i jjg(ojjtog0»6 fO«i (8jgo6(og.i6 ‘Bfogg&b “Bcofoob. b.iGjo.i'bS'ggng&'Bo (70 ^Qfndi ’bgScocn) ar)o3-gbo 
R^G^ygpogi-ggoo^ Qbo8cog.iGo jjbcogogooar), foco9goob S.ib.iTlo fi<ib8-ggooO G(oto3«igo-gfoo <no3-gbob<ngob
joA3Abdbo^a>gigRpo 9coffHgcngT>rogoob 3^mGg O^RJilO 7)R?° J 7) ^ 7)R?9̂ 0’ bo&gfog’So b-gb(8)gigi.i
Jtnfo^ojfo-Sgfo-ggo-gfoo i^foogfoob (g-gG'Jyo ,̂ (odb<>0 Srobjogob tno3-gbob •jgio'Ĵ Bo Sobangob
«>{oA$$>d9*bAboA<ng&j)$5jo  -g^fogjog&ob (9(o8^cxggi-gp^)n B jo<i T  poo8<g(o0o(8jg ia  gto'boGcocgogog&o joA
bbg.) 3o f̂o<iyo<i. arto3-gbob g3o<ng£o-gfoo -rj^fogfog&ob 3.ibcn&(oogo ggjoco9ob -g&Gg&̂ o igtofo9ofofogi.i 
job(8)gio, focnSgogioQ bobbgoojo^G gSogfoo^gi-ggoo •jj^fogjogioor)^^ ‘Bggbgi-gpoo [2-6,10,90].

cnoS-gbob gno9ig(n-g5o(nggn-T|(oo ^bmgogoob {jfiggRJ^RJOTJ^o ^(8)fotnigo<> ^b^j'Bo
(25- 40 ^gKOo) 3 %  -b, b to go co b^‘3-gApoco b^Ggjd^Tjgo d b ^ ^ o  1 % -b  *9gAjoggGb. or<o3-gbob 
oGgcnj5O’T)0Oob (8jg33ob gjjb^fo^^copjoofogioll b^ig’Tjdggpno'bg g^cntngpjoopjioA, foto9 0 )0 9 ^ ^  goo9«gco-

•Jfocoid <3gb<>iSt>9ob<i(̂  T j>oo9oc|(>i0o(8jgiob «̂ Ggcxn«Mog&ob 
•gĜ toob bto-gpno jjoÂ jAfoggA 120 ^gnnb ^b^j*3o bj^girof^gb [6,10,90].

(no9,T)bob <>̂ 0OjpgG(8(,g<oo oGgcoĵ n'gyoob̂ AG (fo^y boiglnoor) bfn Afoob
a^GbbgdggiSna), fo^b^Q ^gogngon ^jjgb mfog^Gotb3*bg 9^gGg (g^^(8jcofogiob (b(8)fogbo, (o^bboggi^, 
gfocoGo '̂ggon oGigg^Qogio, bo3bogGggio) <bg3cojJ3gjog&ob ^^Gb^j'jjmfogi'jjEoo (go’feomgom^o-gfoo
3(o^co3^fogcoiob ((ofob-gpotoi^, 3 o ig (o 6 ^0 o ^) (ofotob, ^b^jcobfoogo oGgcogo-gycki ‘3g-r|'|0gg^joo  ^focoygbtV)

7) ^ ^ °  <>b̂ boA(ngiib [2,6,11]. o-tj •i'Jyo^gG^Tjfoo oGgcogrcgyoob ĵ i(ocnb bj^gi^
tno3-gbob goo9(gcoojo-Tj(oo -g^fogfogbob d3cnd^(o*bn aG (o(o^^Gcnjo*G 3^(no fo^Rjj^fogi-ggno g3o^(o^0o^,
iib^gcoifoogo oGgmpjo-gQOob (ofotob jo^igfog&ob dofofMn̂ fo (niog'](8)b ^(o^jjoo8ajcooj^-gfoo ggog3gG(8)gio 
(•gScrfogggogb ytogpjiob^, (no3-gbob gSooDgj^cgfoo •gj^fogjogio) y^foSto^foggGgG, fo(o9ggoa)^0 6jji(oggGob 
b-gb(8)0 -gG f̂oo ^'jgai. cnoS’gbob b^(nro9ti‘3o 8co9bfo^(oo ygjroogogigiob ‘Bgjogj^^jo moS-gb'Bo 
goo3«gcoojo-g(oo -g^iogj^giob “BgSyggpocoi^ gpogi-ggocoib, 08001 6foob goGSofocnigi-ggno, (0018
b(8)foco3-gpoo "g^fogjogio g^fog^ggG ^ 06̂ 801 foigjoo -g^togfogit^J 9otbojogob, ddmo ^fooigooajgfo^yoob 
jo  ̂ tofxggfogGycrfog&ob •g'bfo-gGggpjojjcofgob -gG f̂ob [17,90,96].

22. mod-gbttb Sa^n^fqgSm gjob AbA^mifoogo *?*
aas?°*d<otf'a Jfco*‘ ^ a a ^ a e 0011 «?Atf*K»838A-

cno9-gbob 3ogfomg^fog3(o0 gob ^b^^coifoogo ^ggoop^gi^ 9obo •Mn^o^g'J^coGojob (o^(ojoggg^‘3o 
ggooGfogi^: A^ogo^no *̂)gb arto3-gbob g^omggo-gfoo -g^fogfogiob j^g^gGgfo^yoob, fo^y (no3tOQO(8)giob
(ô {ogio<no ^gUjgjjQ00^ Jfocoygbob jjô fnjjigggAb ^^G^ ôfomigib joA 0109^^(00 jogGfofoo(8)-ggoo 
D^^OSvO^0̂ 1 <*> Ĵ5 gGco6ob SGo^gGgjjocog^G ‘BgS^ofogi^b, fo^b^y mo3(o0 o(8jgiob •g f̂oycoigotno
^ a ^ a ^ o 0014 ^ ^ o g ^ o ii  ^nbfoggb [n.43,90].

(nnd-gbnb g3o<ngjjn-gfoo ■g^fog^igicil ĵ](8)Og(oi°b jô cnfo -̂gGgO), fn»0 <nn9-gbob ob^jcoifoogo 
oGgcogo-gQoob b^^oGj^^fob ^fo3coogoggGb, dofooori f̂o ĵo ^^GSofocoigi'ggoo^ o9 b^bjjgbto 3(o(o3coGgbob 
‘bg9cn'J9gjog4o<n, foto9ggT)(n  ̂ 3o3 (̂oqd^0 9̂ cr> b^gyoajo^-gtfin fogyg^^nfogio '̂Jgrn. (DAj^^gGogoo ,̂ fom3
jG(ofo(oggGgbo -g^foco 3g(8)̂ JD ^RjjofogigG mo8-gbob ■gj'gg^Ggotn^fogi^b, gojofog gb^foto^gGgio.
btoSA^tn^focoioGo, oGb-gRooGob 9b^gbo •bfojpob o j^^cntno-l (ISF-1, bcnS^^mgg^oGo C),
afomRjajj^oGo, 9gpoO(6|(o6oGo, 3<!>C?,g^)goGo<bofngiggoo 3co(o9(oGob fooR jo^oG j g ^ ^ c o to o ,  

ffiofogcoojo-gpion 3cofo9coGo, AfognGnEo. orgcnoob oooGgio, cnodcn'boGo — or)o8-gbob g^oo'igpo'gfo
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■goffngjogi'bg 96b(8)o9-gpoo(og43po a°3K?366b db^gB^G. <̂>43(0347^  o b o g g p ^ lty  f o ^ ^ - g p n  
gJj3g(no8gG(8)g4‘9o 86m moS-gbob (ng6 'j(8)Og6 0 Oflb 7)66(00 «y>3(n-gggoo6R>6o) [10,11,76,90,96].

6b 6^o)6f> g(oo>6so tno9-gbob gSoanQRO-g^ -g ^ fn g jo g ib ^  (06 o)o3-gb-g(o J^^Gjotno^-gRo

M H C  8rr»j5og^-j)(5[»g&ob 3j]b3(ogbo6 8(30(0(0346, (nob *83(03^ 6(060 °^K f33 3 ,i (noSnQ O ^gicn^G  86010 

jcoG^jJ^o, (o6b60 ^{D^9^yg3(8)0 86o‘8g6gpo(o46 6-]gb T p o o S ^ ^ o ^ A o b  8ro3^o<g3Aobar)«job.
6b 6^<n66 3(00)6(9 30ofo(io346 a)o9-r|bob 3<5oar>3gn-Tj(no T J ^ f ^ j ^ o b  b 3 (j(n3(8>(n(n-gpoo <87)6;]0 O6 0 ,

<j3(ndtnjo: 1. 'JgdmjaBfl&ab b n S m ^ to , (o60 36oc)g6gRO(og66o6 T poo3<g(oo(o-g(oo ^oG^3mfnijj(ogiob
8(o(bo(j>gobo)gob jjo6 00087^*80 £>0(33(03600(0346(50 oioSmyo^Aob g 6(o6b66(ogopo34pn6(o; 2 .
gnodq jm iim j'b flfoa  Q O (8)m ja6fliab  bn6or>3<bo, f i i y  jmG(8)Â (8)7)fn 'g(nor)oj)(na)^93j5j]i4b®)iiG
^njQOgngigpno.J <m)d<n0 o(8)g&ob ^^jo^(nfigGob, 3(nmpno<g3(o60oob6 r j 6 (oo<g3(o360ofo34oba)gob; 3.

mad-rjbfftna 3m(nBm6gbob bgj^ycW*, (o60  'i7)0 °K?3^3 K?°^ o>o8-gbob b(8)(o(o3ob (o36;](8)og6 0 oob6 *?A
^^(noigg^oA^ 6(ob34-gpoo o8-g6-g(oo 7)3̂ 3fi*3^ob 3(o3g(ob(8)6<bob ^G^BTjGgAoboDgob [43,90].

go64g(n346bor>66 3(00)6530 <no37jbob b(8)(ntn97jj"io 7)S^^3J?3^ °  *̂ 3^ 0 ° ^ 3^ 7I*1? 0 ^ 6(0(5)36(04000

^ 68(0087)7 ^ 3 4 3 6  0o(8)(ojo634b — IL-2, IL-7, IL-9, IL-10, IL-13, IL-14; b(8)64opn-g<o (£(063^13

066(067)63436 — IL-15 ($»6  ̂(066-3 po(o0o(8j-3(o6(o0o(8)-g (00 j(opo(o6oob 86b(8jo8-gen 06343(^0 <g6j](8)(n(n(ib 
(GM-CSF) b3j(n30Ô b (56 15(0(0066 (*>3(003660 7)5<t**3(?3 °̂b <g6j](8)(o(oob (SCF), 8(n6(o0o(8)7)foo 
joipocoGoob 9<)1l(t|a3<2|| )̂a(nj&||(n)n igii^tnfnnl) (M-CSF), IL-6- ob m^Abab 0o(8)(ojo6g4ob — IL-6, 
pr^o^Soob 9^o63o4og4ggno tg6]j(8)(o(oob (LIF), (o6̂ (nb(8|6(8)o6 M 3(o(ng>7)j]0o6b. LIF (j)6 (o6jmb(8)6(8)o6
M  b 3Rnb 7)^ jjm 43G T  pooS igm dr^lJob  o6g3(nbo6b  — o>(oj^7)66gg6 9ob (n3 .ig n o ljg 4.ib o)o8-gb*8o (j)6 
<̂1^ 03(03436 3ob <g«>fngR?3 'flJ 8ogj36 [5,10,11,43,76,90].

00087^ 71(00 3fn(n3tn6g4ob 3(o(o(o-gj]0 oob (00063, 6b 6jo b  9^(8jg4^b(n^G 3(000650 J P ^ i - g g n r ^ b .  a ,  
ODoStnlloGob (06 o)o8(o4(og(8)o6ob jcnGygG^Jn^Qoob *83800(0346 0 O(nj7)Bo6 0 O6‘9o 10 ^ p o o ({>66
fngj^ob(#)(no(n(og4,i. mo3-Tjbob do(o 00)6(00 (06 b ^ y o ^ o j - g ^ o  3on(o8(o6ob -  o>o3-gpoo6ob j  (06036(8) (06006 
bobbpo*8o 8o j lo 37)8b 5—10 ^pnoboogob «*R)^ggb, 37)4g(n^j-T)pno 6b 6jo (o 66 36  ^ p n ^ 9jo3 o jg j^A b , (nob 
l̂ 0^38*i(3’ d6poo6G (o646pn (0(063^13 66(0 -̂36(0346 [5,9—11,90].

6b 6 *̂8o 0 3 P ,̂oP ?3^ 3^b g ^ 6oyjoob 3^b^pnob bbg-g (106^340 ( 00087^ 71(00 b b g 7jpo6j 34o), (om3po34 o0  
cno8-T)bob (8jgoG<ng^6 6ogaoog(ng46*3o 8({>346(o3(o4b (06 moScnStog'b'Bo ^  ̂ Gb^jTjcn (034-3 pn (nm pnb

01686*8 (o4b. ^ (o d m jo , oboGo 6bo 6o)g<bg 436 oooSTjbob b(8)(o(o3-gpn pooStgmii (03(8) 06b (T S L P ) ,  ( n r ^ p n o y  

^A6^3o(n(n434b  0)o87)b7)(no (036(0 (oo(8)-g poo -3 ^ ( 03(03406 g 66*](8)a7)(og46b  — tr>6G636b(B)o3-gpoofog43p n o

(o3033(8)(n(ng4nb (CD80/CD86) 3j|b3(n3boob b(8jo8-gpo60o6b, b^ojo^G ^y bo^Gopnob 3o£og46 b 3pnb  

Tj^jjco4b 4-T)G34(oogo T-Reg ■gj^(o3jjo34ob {^0^ 3(03600(034^  [10,11,30,51.98]. 3^b^pnob bb37 jgn» j34ob
ff)«i(og>36tn4 .> S^^boSTjSb 11 ^poobm gob ^R J^3sb, btopnco ^ 7)43(o(#)7)pno Ab^jo(o66 o^(J34a  8^<no
3(o«o<^(j)gb7)pno pp.i'BpnA [2,4—6,10]. ^^fo8cojj3Gopno bog(o03g4o 3to8y o<g34 'j)pno pno3<gco0 o(8jg 4oa)
^ (066-3 pnm 0 o(8(34o(n ogbg4^. b d 6{o^<b 37)po ^ 6^*80 3^b^pnob bbg7jpodg34ob (0 ^(0^ 36(04^ 8o6o9«»po7)(noJ. 

g^d(o3(o06^(03 6^350^6, AbAg*8o 47)634(nogo 8«3(n3ji)-ggnofn34gpno T-pno3^(O0 O(8)34ob (nT-Reg) 0)08^ - 3(00 
8co9̂ o<g34ob 5(o(o0gbob Rf^Kjg33«i ‘83b̂ dpo(oA, 6^^opo(o4(oog Ŝ b̂ pnob bbgTjpn.} J34nb db ĵ(o4(nog
^ ^ (o tn ^ o A b  7 )j^g ,8o(of034(ojo3b [11,98].

g.}9(o3jj)o6d(og ^*1350^6, ‘83odpo34^ ocnjJgAb, fo(n3 „o3t)6(opo(o^otj(oo bd^cno”  RO(Oj/»j»oo'b347)good
cnoSTjbob 3oj(o (0^^(03800036*80, (o(o8poob ^b^ j(o4(nogo  0 gpnopn346 ^A6b ^ cbj;)g(oAgb pooSigmojo-gfoo 
‘DS^OfiJO^00'* a)o37)bob ‘83gbg4ob, d^mo 8m3^oig34ob jj)<> 33(oo«g3fnoA<b3 ‘838^^1090 <87)6'j0(Kn6o634ob
^A9toggn36ob ^ b T j b ^ i . i b  [3,6,10],

2 .3 . ^iij)l>)j|&Alfi»AE *bp>0o(og4T jgno (o ^ (o g )g g g g 4 o  m a S m Q o ^ g to b  ^d6goo)6(og4A ‘3 o .

0)087^*80 T-poo3<g(O0 O(8)34ob ^6630016(034  ̂ 6b6job 86^ 34^ 01^6 3(00)650 6(obg4oor)
0 gpoopn34g4b 3^339$?3a,if:’3i '>: O)O3(O0O(̂ 34,8O ^33001(0346 (o3j(o84o660oob &6966;](8)ogg4gpoo -
RAG-1 506 RAG-2 ^ 363^0^ 3*jb̂ (o3bo6, (o6b6 0  8(o3<jg346 TCR-ob ^ 36g4ob g6(o6^ ^ 7j<g34ob 
o6(8)36bog(o4ob ‘83800(0346. g66b6j 7)0)fn34oo) 3̂066(^346 TCR-ob P^^^gob fo36(o66jjo(o34ob 3(oa)03bo 
jjo6 ^68(08^ 066(03 6^3(066, TCR-ob (o3^ 6 (̂8)o(n34()b 3(op)03bo0. b665o6<b87jpn34‘8o gpoo6fi0346 

g66bbg6g346 Vp-^QG34ob 8b(opn(ogo 3(0000 cn^6bob ~ Vp 6 ^68(0^3634(^1 bob‘3o(o3‘3o. 68(0366(0, 
(o643(o34ob pofomb 6(D8opoo 6>]gb T*7)^(o3 (034ob 66(9) 0^36*83806(040 (0333(0 (8)-36(0 ob
3(o6g6po(Q3(o(og634ob *83300(0g46b (56 (opoogcnjpo(o67)(o(o4ob ^63(ogpo366b [17,19,26].

o>o3(o0o(8)34ob TCR ^3634ob „(o36(o66jjo(o34ob” (&,>J?AŜ 87),i30^0^̂  ^3R?3^(3°°^
b^3^J7)(?»34<b3 ^jJs^ oio3(o0o(8)34ob 3 (n86^347)po  6̂ (o3(8)(o<bb. 0)08^*80 33(8jyopn6jo
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<9g90nfoj)i>Tj{>T)oA cn?n3i>g|Jf0~3mcfeo(8)O"jr)fno ( C D 4  C D 8 ) jtnfojByo^gjcgtfio aio9cn0o(8)g2»ob 
[62,93].

ddtnngdgi, je>d&g<nj)&ob jofncnb T-J">o3 igjn0 o(8)«j&ob gdGgocn«»fng&ob dofnocn^joo jjo«S(n(5>g«jg»jio —

TCR-ob ĝGg&ob fnjj^G^afngiab ^  madc)0 O^j)&ab «*<ico<J(8)C,>(bc)o
gpooGj^gi*. mo9n 0 o^||inb  (n«icnjj>gGcn&ob 96o‘9gGgc»>cng«>6o ^  jjsjnG^fio fogSgfn^-gOfoob
3(n.>g.>$">a}g(noigGg&ob <9g(bjji'gfog«>, moStoyo^giob bgcng^QOob (kncoygbgiob
^ a A a a a R ja ^  I5-76-90 ]-

a9a1)(daS. dljd^ob 3»(8)g4,>b<n«>6 g f n m ^  (na9iij1)iib It^ fnm dob ^ (o jd lla l)  9og(n T -
gno3ajmog)-gfoo ^oG A 3m (n4j|^o -g ^ fn g ja g in b  Sn 'bojog^, 9d<no boQtnQbpjiiob-TjG^^o^Gcniob *3gGi>fnf)-g6gi<>, 
3(n<opno<gg(n̂ 0cvi, jooajgfngGyotfvjid. a6(8)Oĵ gG‘9g9y6(n4o tng<lgfo(8)-T)Afoob 96dg,>{"><ggfofogGg&ob
ĵcn(S>9ofng&» [11,18,90].

3 . ^JJ^o^gg^on jjn io  T  J*no3cjj(n0o(0)j)&ob )m !l'j||!nA gao lt A llA jn ilfn o ija  G 3 ( \ a i \ ,9^ 3 ^ 0'
ma8'<|b<b{j <nf>)<y>Go<b3ob 3ma»bc»>g6o$>j>gid 08 Sgfoomjoob ^^G 3 ^ g p n cn 4 ^o  gfndgpr>fog&«}, (n6^  

b̂ ĵSdfnobod «̂ t»ig9rn<9o Afobgft'jjjjn -g9(odgcngb, fnj]<}gn-T|{«i Ĝ(ft(0̂ gG-g(n b^b f̂n<) (̂n0>6 
(jmG(8)6^(8)ob(ngob. d3  jofncoob g6G3<>g£nc')&<}‘3o ajrofn9o(ofog&.* „.»|](8)'Tr).}£n,Tjfoo”  ^G^oggGgitJjAf^So 

bSgyoajoj-gfno T  SgbLogfogicb -g ^fng jog io , (5icn9gng&O0  {ngoai^gG^foR-TrjGgiobaigob <>£>•>(>> b.><j:ofo<ng&gG 

mo9-gbb 50̂  dfnA3toj5[»»fno<b g i ,j)jjoo/ { y g E J 'g ^ J jg o R ?^  ( n a iv e  T )  T  £oo9rocn0 o(8)g&or>«>6 ^gfodfrigiom , 
ilgfnocggfno^'bg 'i^ jo .^R gG ob jjjd cngocng.}6.>bgng&ob -g(gfnin S d p j^ g tn  9gj]<iGo<b9gAb ajpncnigG [10].

<>bi)j‘3o (DoS-ybob ^jJ^ogciAob (O^ cn«*G bjoggb 3nbn eg-g6jjyoob ..Jgfnofggfoo^gnoligA,}” ,

g .iScnob.^gA .i Hgfnofggfocrggn pno3<g-Tj(n jJbtngnpngiVBo T  gnoSajmQO^gAob fn.icn$^g6cn&ob jo<> 

bTjiStnS-jjRjjAytrjjfno ‘3jj3^(D^gGKnoniob cngoai<3gG.ifnR,g6gAob jd* (ngocnj^G^bgng&ob TjGd(n‘3 a  T  
RooSajroQO^goob (Jgfnoajgfno-gjioo 6.} jfogAob (ngooij^GibbgngA.} bcnfriQoggnfogi.} ajtnG'gfno (b3cnG(8)<i6-gfno), 
3<n3grob(8).>tb'gfno jo* oGjo-g'Jyo-gfno 3(nc'ogr>o<gg(n.j0 oob 3 g ^ G o ‘b8giocn [5,11,90].

3.1. A l)A jiqi<qojQ  (38^? °S ?  3 ^ 3 ^ °  ^ 3 ^ a^9 ^* °()R ? 0 T  E jo S ^ jm jjo ^ g io b  dcndn|{n)A0 Oob
‘3g3Ajô jj6gnpiiA^Bo.

T —g ^ fo g g jg io b  fn«Sm$^g6cn<iob “D gSyotngi*  ^fno6o*3Ggi^ 70 ^ g p ^ 'b g  9 g ^ o  ^b^jol) of>joogc>(ogA‘3o. 
dba^TJo cn^G(^^iT)^Gmloor) SQofnjogA.} amd'gbogpAG <*b<*fn)o 9ng(n<>6(8)gAob fn^mgogGmi^, fn^Q 9obo

tg-gG^QOob 3<iRgg6g6ggnn j(no(8)g<noTj9o^. <no9-gbo£c>i)G j^3fnb-ggno ^b^pjio pj>o9a^cn0 o(8jg io  T C R -o b  
gjJbQo'bo-gfo fogrogjjg&b ‘Bgoy^gb, (nco9ggncn.> ^^Gb^'bjogfn^y 3Go*3gGggncng^G oG<g{n(r»9̂ QCW>b odjjogg^ 

cnoS-rjbob (g-gG^yomGofngiob “BgbdbgA. or>o9-gbojo«iG j^9mb-gpjoo T  ■gj^fngjogAob fn^rojogGcniob 
“BgSyotngiA 4^ J ) D ( ! J  ib A j^ o  ofigGb andgb, gojofog 'Jogr»gi‘3o. ^ < |lM )d 9 o b ^ ,
(noS'gbal) oGgmpnrryQOd ')^gng i‘3o ■g«g6 co 6gpr»° (#)g93oor* 9o9gooG<>fog(nAb, gojpfng 9«>9^(j<>0 gA‘9o [11,17,68].

»3ob b^dofoobdafomgo, 9gbbog(ngAob T-g^(»ig{ogAob fn«icnj5>gG(nA.> o9
dG^joggGgiob 3o9dfo<r>, <»>c»)3f)$™MnAGA0  o6(DognQ)b o9-gG,j)fno bob(8jg3ob ^jj^o-gfno aj-gG'JyocoGofngAob
Jgfoomfo^o [5,10,76,90].

dbg focn9, o3,g6,jj<oo Itn b^gdob  {^.lAgfngita AtnoJtngnAtno'bgA-ggoo/

&UR?7l ^ i ) 80C?c,) T -J5j»o3^cn0 o ^ g io b  ( C D 3  C D 4 5 R A  )  bogfnyob ^(nbg4o(n <3 g90o (ng i^ba> 6̂ 

9gbbog6g&ob T -jjnoS o^cn^o^g iob  ( C D 3 +C D 4 5 R O +)  ^ (n 9 ^ fn ^ 9 g G ^ o b  960*9 gGgpjicngAG 
^ A ^ n (n j |i i1 )o )A C . 9gbbog(ngiob •g^fng jog iob  bogfnQob ^ A f q o m j j i i ) ,  <no9-jjbob ^ (rJ ) ^

^•gG^QOmGofngiob Sgfnotnfo^o 5gfno<gg(noA<b g  ^ 9 n b n | |n ) o  0(nA3ptgn^fno<bg4-gfioo T -g n  o9<gm 0o^g4ob 
(ngigtn^Tj^fnob 9fnAg^gn^g(ncngGg4ob 9jgg<n(o *9g<bgj-j|(0g<)b jda m pj)ogm jgnm 6*gfnmiob igcntn3ofng4^b 

^^G^>3o(n(nig4b. ^^9tn9(oo6^(ng Ajjgjo^G, b^Gj^^<b9-gpr> g)«* bo4g(nob ^b^j'Bo „-g(jGmb”  ^G^o^gGgb'bg

t>ofnggpnr)6$DO o9-gG-gfno ^ b -g b o  g^yogngioor) b -gb^o^ , gojofng ..G^yGcni”  ^G(8)0̂ gGg4‘bg 
^^GgooDAfngi-gjjno 9gcnfn^j^n o3-g6-gfno t^b-gbo [11,14,26,42,76,90].

fn tn^n fny  9gbbogfngSoll, obg ^(^•>5mj!T»^(no<bg4,jj{nr>o pjno9a j n 0 o(8)g4ob Go'B^TIo, ■jjigfnm 9g(8)<!>fl3

‘bo^Gfogi^ C D 4  T —gj^tng^gXob b-giJcn^pno^yoA , go$p(ng C D 8 T-jrr,o9(gcn0O(8)gbobA. ‘3gb^&^3ob^fo, 

oa-gG-gfoo bob(8jg9ob (o^igffigiob S^toAjnrigfrrcgtTiAso ^gioGo‘36g4^ C D 4 +/  C D 8+ T -jjj^ tn g j^ g io b
or)<>6<)aji>fn(^co&ob on^G^^cnjGtniotno clgS^ofngi^. «i3gig6<}{D, bo4g(ng*9o ygQ R J'i'bj ^{)(?)^$? B^ofopag^^

C D 4  C D 4 5 R A  ^fnAcltngT»^fno‘bg4-gpno/ ^■gRO’gifnygoj^xn (n>adajcn0 O^gAob jocnGg, 9^*9oG fnm^ogb^y 

C D 8 C D 4 5 R O  3gbbog(J)g4ob •g^tngjcgAob (r|^cn(ogGcn4^ 9d^-gR ncn ib  aG if n ^ ^ o ^ - g e n ^ to  7)ogR jgp^o  

(oBg4d [10,76,90,93]. boigfng'Bo T-fjr»o9g tn 0 O(#(g4ob 3cnpnr> (̂no<b j 0 o^ ^AspAbfnognoO T h 2  (o^ T h l 7  
c)?C ’̂3f?3^ 0^ 9b^(ngb, ( n ig  n g n n l( o o j t ^ ^ G ^ Jo ^ tn ig ib  bcib^g9*g(nn ^Gar>g4oar>o ajcnGob a^cn^i9o(ng4<)b,
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•Vg^moS-gG-geno 3fnco0 gbg&ob boflbogGob b^^o6^^gn9(oggcTi 9g'j.*6o<b9g&ob
<9 3b-3b(8)34Ab [30,41,5556,80,81].

T"3A ('tj|j'j|(!jn(')j)ijj(!jio  7)3̂ ^ 3fiP3^°^  ( C D 4  C D 2 5  F o x P 3 +)  b<i6pD«}*b9’gp^)
bo&gfnob dbd jB o  9^(8)^ jcnm ib , gdGSoincn&g&'ggnod 3g<ooiggfoo«>(b g  9.Xno ggGgfnd^cxib 9cn3.5(8)g&oar).
cn-gSyA, 9t)(nn b^fngbmA-ggoo d-J^ogmi.* 50 ^?gnob <9g9{ogg cn<*6£D<»a><>6cn&ov> jpngi'gKomib, fn^b^y
8 Â ()83c)R ?n ^ S R ?0! ? 0 A b ijm iG  •ggGtoSgGob — ^Goig&cxno
A-j)(8)mo9-gG-gfno b^8j<i(8)'gbob jdd(n> o j|fn j|4 j<3n [4450,58,75,76,83,90,91,97].

^g^o'Rfl^OTJfC? 0 T  g^oS cg cn y o ^g io b  3co3,ggji.>0oob *9g8^joggGpj)m4ob db^cn& foogo 
(Oti(»)g>gggA gjjnoGfogo^: tno3"gboj^AG ib ig n n  9ogfo<iG(8)gftob Jfom jJnjjbTjgnn TlgSQnfog&otn,

<Mnt>3cn$rnd6 o'bg&,g$rr>o T -g^fogj^jg& ob •gSotnd^gbo  ggoo9o6«>0 oocr>, 9gbbog<r>g&ob T--gj^fog{og&ob

j(n95^(n(8)9gG(8)ob ^AigAfomcngiooi, ^R ^o^cnjgnnG -gfnm iob  aj(nfn9ofng&o(n, C D 4  /C D 8 cn^G^<g^(nfoniob 

‘BgSyotngioo), C D 4 + T -gnoS igcnyo^g& ob Sngji.ifoo'bA yoob g^dgoogfog io tn  T h 2  jdA T h l 7
b-Tji3(r)3-gcn^0 ogi^(D, b*g<Jtfigbcnfn,ggno  (ndcnpogGniob 9«>(8)g&(xn jod b ,g3fogbcnfo-ggno
djj^ogcn&ob fo^ggcKng&om.

3 .2 . illA jcq & ^ o g a  0 8 Rv ° Cs 3 ^ 3 ^ 0 ^  R jo 3 ^ n Q o j ) j |4 o b  Q T I^ O 0 ) ) ^  A3 d ° 8 in^ ^ 0,
boig(ngbor)^G gfo<n«>jp ofngiggg^ dfnd  Sbcngncnjo T  gno3(gcn0 o(8jg iob  im i-ggnA ycvTj^o

‘3 g3^J5 ggGgj>cnid, Afn«48gg» cnoartcng-ggno 3(n3-ggn^0 oob (g-gGjjyod. 9cnbgg6g&-ggno T  goo9<gcn0 O(5)gAob 
Gg&abdogfno (g'gG'Jyo-gfno <ij](8)Ogm&ob gddcnggngG^b fnrogcotny yG cniogno^ jJfncnGcngjjfngcrgtoAj^ ^oG  
•gb^fog&b 3^cno ^ •> ^ o * g (n g & d , Jfncngntxggfn^QO^ {jja (orxggfngGyofngi^, (nob “BgdjoggAy oboGo odgGgG 
g<gg^(8)mfn-gcn tngobg&g&b ( Q o ^ c n ^ n j jo j - g ^ m i^ ,  gmG(8) ^ ( 8j-g(no g.>.»<](8)0-g6 g&.), 9g(oo^(«)tn fng iob

oG^gGbo*g(no 3fo(n(5»"g^0 o<>). j^d&gfog&obAb <}fno6o‘36g&.> T  goo3ooco0 o(8)g&ob (ooiggfngGyningiob 
(noattng-ggjio g ^ d d o b  (jgjpdfngftomo ^ ( n jn g g g d  jjod ddm d^cn'bnb 9g*J^Go<b 8 g io b  oG^gGbcxgoj^QfKi
[11,54,89].

T  Kno9^cn0 o(8)g io b  a ^ ^ o - g f n g & o b  f i o ^ g g g ^ b  b.Xg-gdggo.ifo -g ^ggb  . .b o ^ g H -g r to ”  (Jog-gg^O 40 

— a ’̂ jJd*)0^ ) ^ ^ 0^ bo^Gagoob fi^(nor>gob 9cngngj,ggn ,gfno S g ^ G o llS g io b  (3g$5[>oS2[>gA<>> ^**(3 9<T>O0 «igb:

•  d jd ifft'SG ygno  fofl(jflii(8jCi(ng&ob ((r>ii6dd<5b(8)od-Tjgno(ny<iygio -  C D 2 8 , C D 1 5 4 ;  (joflm jaG -gfiin  {OJ

^>fo3Q<ba-rj(fia) fljbdfnybonb ( jflg n o g n jd yd b . bo<Sg(ng‘3o  -gdfn^ggjigb C D 8 + joA Gii^ogn C D 4  T -

gno3igco0o(8)g4‘bg b«>a(ndGc»)&gn.*f5> JP ?3^ '3C ?(n^  **6 b^gftorxnjjo &fn gjjb3(ngbofnjj>g&.> C D 2 8

^>g0g3(fl)cn(»»o. C D 2 8  gjJb3(ngboob *3g90ofng&.> oS'gG^jfno b o b ^ g d o b  jo-i&gfog&ob g(non''gfn<r>o

SGo'dgGggnmgdGo iio tngnnao-gfno  oG fooj^^m fno^. C D 4 + T -g j^ fn g jo g i'fag  C D 2 8  (n g y g t^ m fn o b

gJl3(r»gboob -gGdfnob ^37)C?C?3^7)K?0'i  C D  1 5 4  gjjbiifngboob (?3<83^(?)<n'i >̂ ***A0  3^<n

•gj-X^gb ygggn  ̂ -̂gĜ AOob (^oggGso^gcngojogi-gcoo joo-ggfngGQofngta, g^gtnn^^iob ^  B-
gno9(g(n0 o(8)giob gcnGjSj^g^-gfno .i j j^ o g ^ y o ^ )  ^«>3cr»gfnr»36oll •gG^fnb. b o ig fn g ’do SGo'BgGggntngG^jo

^(SlTJK?00^  (8)g^9oGApjcgfn^J5 jpo<gg(ngG0 O<ng&-ggoo - C D 8 +C D 2 8 ’C D 2 7 ' gnodcgcn^n^g& ob
(n^cnfogGcnii, fo tnS gng io^  i3i>i3(8)rr)lbnbA(^3n ^ ,3 <̂ °^(®)3^^>7)Sv °> lw 6ĵ (»>dj!j»ogA(j» S ybm gfng io

■g5̂ t»>3(̂ gio<>. C D 8  C D 2 8  7)5<^3fi?3^  ft'i,>i)(?)07)^:,t)^0^ ’ ^PiRJo^g^^QOob  ̂ 0O(8)tn(8)«»>'Jbo|}-g<;W)
ig -gG ^oob  a^3(nggngGob ‘S g ^ 'g to - g R J o  -gG^fno djjgb, bcngncn 3»<no a <iff»d33 'gR?o
b-gS^sbtnrt-ggo A 'j^ o g tn i^ b ^ y  ^ggngGb. gb <g^'](8)0, ‘Bgb^dpmm^, boig(ng*9o ^gm gobgio^G o bo9bogGggiob 
joA gofn-gb-ggoo oG igg^yogiob bob“9ofnob diN^g&ob g(na»- g(nor) So'bg'bb ^(n9mAjDQgGjpgb
[33,76,80,90,92,101].

•  od-gG-grfn boGddbob ym fndo& ydnb  fDA&fpgflffjb, a*'^^°^(n^3^t)P5?0,i 9g9i(n0>G-gĝ )O 9{nd(f)^go
3ojtnmfocn9g6giob — gno3ojjo"g(no „(8)Oggbob” <8g8<>(oggGgn{nbob yggnogngioa) jjwgngb^gtncngnob
9^(8jgiob T C R  boaG jgncoboi9giob ^<n8cn^9G ob *9g(ggfnbgio<n. T C R  bogG<>gn(nbcn9g&ob
A ^y tn io b  {^Afnf^gggA a*'9p>^gg,J)E[>o^ ’̂303 (̂?(t,,̂ '7)E? Jf'9̂ K[»3jj*nAG 0O^)tn3pnj>A<b8,gtno A jo^S^m fn-ggno 
yog^g& ob joA bogG^grig&ob 3tnGd^og»*g 3(ncn(8)goGjoGAcb g io b  ^(n^G bgjin j^Q O ob

(5(nm(8)go6go6^<bA C  joA bbg.) <93 '^K>7)J5 goor> [5,1159].

• (ngyĝ t̂nfnoĵ AG 7) 3^3$?°^ 0Ô cn̂ gnA<b9 ‘̂9o bog 6<}{£inb gtifpdQfldtiita dmGjffogpj Qogpydob
tgmbigcofoofrnofnfl&ob ‘djdQofnji^b, ^jjggomg&b 9^m  ^JfBjogcni^b. jD0»ig(ngi-ggoo oGpoogo{ogiob T -

goo9(gr)0 o(8)gft‘9o a^^cnggngG ogno^ b^bogG ^gnrt fn g ^ g S ^ m fn g io b  IT A M -o b , ^j^^3(8jcnfn-ggno y o g n g io b  

( L A T , Vav rod bbo.), boaG ^gnn iob  /81(n^Gbcp7i'1{iod<3 o 9tnG^Rogpo joGVbo&ob (mofocnlJoGioGii'bnio - 

Ps“  P5’f  ZAP-70 S U - X » *  H N W *  ' » * * .  ^  ERK, JNK)
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(gmbtgcofnocoofngiob ‘BgSyotngi.i, d^cloG fficn jo g lj^  8darto (o^tnjogGcnifnogo gjJbJjnjjboi fi>’i ^£?337)K?0 Afn
afnob [5,11,78,90].

• ^(n^SbjfnodQoob g'idddjj(8)a-T)fy<}flgpo 3 yjdfJ(8ffo(nfili — AP-1, NF-AT NF-kB  fl'jb'lfnjboob
fgdfigflomg&db, (odb&Q dmbfOQfjb T-gnoSigcoyojjijgiob <y}6'](8)0-g{ng<!>.}'bg <tob-gbob8gg&g$rr>o gg6g4cib (IL-2, 
IL -2 R  (o<) bbg.) gjjbiifngboob ‘B gb-gb^g i*  $o<i ‘BgSgjjroSo 3(ncnpjio«gjj£n^0 oob ‘Bgajgfnbgid [11,78,90].

T-goo9(gm0O{8)g&ob 3focngjioajg(n.i^oob jo^an(r)g('T|6^  fnjjjfroo^^yo-gfno {o^&gfogicxn, IL -2  {06 IL - 

2 R  jjjJbikngboob ‘dgS^tfrig&ocnd {o«i (jOjJEOoGj^dScn^oj^gi-gjcno joGVfegiob ( C D K )  b-gb(8)0 g*Jb3fogboo(nt>A 

^.iGiJofoenig&'ggno. T  £joo3<gcn0ci(8)g&ob jgncnGginib fngSgnoj^QO-gtno jo«>&g(ngi.* — Qojpnol)
0T)3(338a ^?° A bdjtnifongo (3Ma)(ng*gGg<&6. (ngiJgnnjAyo'gtno jjjdigtfigiA  ‘̂ G Sofnciig& 'gpoo^ 

^QC^cnagin^'bob d^^jogcnioib gjAortf^-gGgocn jo^ (BjggrxnSgfogiob jo^Scnjgng&CKn. (ngJpno^Ayo-gfno
gj^ igfogiob  j^fnmb 7) S ^ 3C*3^0 ^A^jjngS 9^fodGcnig$rricni.sb nftgGgG ^ c n ^ c n 'b o b .ijjjS o , otctjQq^ 
g-gG ^onjin  d'J(8}0,g(ncn&db gg(o ^ggngGgG [20 , 43, 68, 98, 104, 106, 122]. ‘3gb.ii.i9oU.ifo, ctamo ^ o ro o

9^^-gcncn ib  <Jg(oocggfno,geoo  T  -g^fngfDjjiob G^jfogiTIo, fn.ib.i0  bjjgob -rj^ycoib dg(nbnb(&>gG(8)'g(n>o 
.iG^o^gG-gfoo b(8jo8-g j5jo  (jJincnGo^-ggno oGajgjJyogio, ^•g^tnoB'jjG-Tjfno bo3bogG-gfno 3.icncngn(ngogio) 
[13,27,32,33.41,48,65,77].

}J8t)£?* fiA8(na»gj»j*oj500 jo«ifnfnggg.i d^ddcnjjo.ifoo’b g i'g R n / ^ 7)^? 7)^^ lc)30^ v 0,1 C D 4 + T -

•gj^tngjogiTJo ■g'gfncn g«i3<nb.i(8)-ggnoa, gojofng 8gbbog(ngiob fo.i C D 8+ T -g ^ fo g { o g i‘3o  [5,11,90].

dtajBo 3<i(8)-ggncnib 8gfndGcnigjTncni.i T—g^fogjogioLl <î ](8)Og.i0 OOOi oGfji'gQofogi’ggno fo,i 
b3(o6(8)<i6’gfoo ^3m3(8jcn<bob^{o3a, fn^Q boigfng'Bo 8<i(no fo.ifijJ.i^gi-T)£oo ggno8o6.i0 oob gfom-gfncno

So'bg'bo.i. <i3cn3(&,(Otb<>b g.id$»Tmg£ng4.i ■g(}.ig‘3o(n{jjg4.i Fas ( C D 9 5 ) -  jj)<i TNF-CX jjjaSm jo jog i-ggn , 
en'Jbnj^.iQO’gfoo b(8)(r»gbob ^gSfnjjSgjogiocn, 3o(8)cnj]cn6{^nog4ob { ^ ‘bodGgiooi Sgjj.iGo'bSgbb.

CD95 gjJbSfngbnd 3.>(8)-ggncnib CD4+ T *jj<io<n.J(8)gb.iflo 6(n»5mpj)ii(no<bgi,j)j!jio
CD45RO+CD28+ •g^fng^giob <g(n«ij]0oa c)o. bnSbngGnb 3<i6g(j(nin<bgiggno <g«ij](8)fofno-(l (TNF-Ot) 
ô ĉn̂ nGcxn (J^fo^gg-ggoo <>3cnŜ cn<bo T-jnjoStgcnyo^jjiob 983(1?* 3tn3-g{rn.i0odc)o <n.iG.ii<ifno 

nGAgGbogmioo) g$ino6gjgi«i $$>* ■gj.ig'Botnjjjg&A 3<Wbg TNF-RI gjJbJifngboob ‘bfnjo.ib (oi>, TNF-RII-ob 
‘Bgoynfngi.ib. G.iRggGgio ,̂ (ncn8 ,i3(n3(8)(n<bob o6(8)gGbogcn4ob ‘bfofo.i 8.i6i5ofn(nigi-g£T>oa 
ckncn.itJcniĴ cn'b'gfno cgtijj^nfnob Bax 3.i(8)giooD g).i dG^o&knd^cn'b-gfno .̂ijj^cnfnob Bel—2 ‘SgSyofngiocn
[5,46,76,90].

3.3. *b*job 3aJRJ3 ^  T gnoSajcn^o^giob 8o<|(4 0o^mjol>j|%ob boE(nj|lb%jj.
jo .iigfngiob.ib  T  pnoS ajcn^o^g iob  dogfn y o ^ tn jo G g io b  jyi3cn3ig ‘3.igg4ob •gG.ifnob ‘Bgb.ibgi 

Sfo^g^jnoo ■gfnmogfncnb.i^o6.i.i jogjggcn o6<gcnfn8,i0 o^ .ifnbgicnib.

fodig(ng4«ib ■gjAg‘8nfnf5>g4«> IL -2  bg jfng^oob  ‘BgSyofngi.i ((ncngmfny C D 4 +, obg C D 8+ T-
■gj^tngj^gbob 8og(o), 3(nmfrnoojg(n^yoob 0 O^(<r»(5)(,,,J JOJ 7) ^

T-j»no8(gt»)QO(8)gb6j5 {ocxggfngG^ofngiob fpAj]ggo(ng4ob gfm n-gtnoi do^om^fD So'bg'bb ^A(n3cn^jjoggGb.

0 <>}!j)b<>b<>» 8m6i>0 g3g io ,  o3ob ‘Bgb^bgft, (ncnS <)bi>|j<8o 8»^T jgjitn4b T -g ^ fn g fo g io b  8ngfn I L - 6 , I L - 18 , 

IL -5 , IL -1 0  ^ d c n d - t j ^ g g ^  [11,76].
gA8cnggv»g6a$™»0'* Scnb-gyo oGjoogo{og4ob ( n fn j^ f n a  gtncn G^^ogn’Bo

a^dRoogfogi-gpncvi IFN-y ^tnso-gjJ^oA -  {oAj^g‘3o(Sig4'gj5oo (8)gen8oGARo'g(n»^ ^^O^a^O^a^TJKJo 
C D 2 8  T -g ^ fn g jo g io b  (o^gfncnggi^cn^G, btngrxn 3gtn(*>g G^^opji'Bo ScnS^^gi-gpntW  IL -4  b g jfn g y o ^  — 
(^^^g 'B oA gi-gR jo  0 J)G(8)(nA{jnn)6 o <n 3gbbog(og4ob ■g^fngjogiob ‘BgS^gggritniiibffi^G [76,90].

O.
(^^4g(ng4^b b ‘9a(nd(^ o>aG bjoggb b -g b ^ ^ jo  gddcnb^^-gfnto ^tntnGoj-gpno d6«ng4oar>n ^tnGn, (00b

g*3c»»0 o^o g^Gobopr>g4A (ncngcn(n0  „^G<ngitib gcnG'bg 808̂ 0oG^(ng jB ^ ig tn g id ”  (inflamm-ageing).
j^6G8foff)gcj>o boG(o^‘b8-gpj)g4ob bobbgn'Do d(^o6o^Gg4d 5(nm^Gmg4oor>o S g jooa^m fng iob  — TNF-a, I L - 6 ,

IL -1 , IL -1 R A , I L - 1 7 , I L - 18 , 8^g<>gg f g ^ o b  Qojnigftob, djdGg&dfonb d ^ o ,g(no 3 g ^ ^ 4 cn c^ n ^ g 4 o b  
(ocnGob 3d(8)g4^, ^ 6(8jooi'Jbo(o^G(B)-gfno bnb(8)g8ob ^ ^ o g c n b o b  (D ^'jggom gij [23,27,28,35,38^7,95].

{o^foggGojjncwb, (hmd b^Gfo^'bS'ggngiob bobbgn t)o IL - 6~ob 3^(j>6{joo ^ 3®I333( \ I<<’̂ ' '  8Go*3 gGgj50(ng^G
j& tfltilndM  3o(f)cngGg4ob jo^jlggoongi-gco jcn^Goyo-gfo ^TJ^QOgioriAG jo^ boigfog'Bo o6(ongn{Dab
^cn^Goyo-gfno <8gb^d(n>g&(^)(nbg4ob <8g3pogtn8o <8g3yo(Tig4ob 9^-g^ygbggj) Go*8^Gb ^<X>i8(nd(oggGb [103],

dfncndGang&cxno 3(ncnygbg4ob boddndg (20̂ 800 jo j^g iT jpno^  oGj^ogojoob ft3fy)(5)0j ‘J)f'> 
mAgobgi-gtngbgiHjg 50* ybcngfngiob ygb 'bg . ftgGg^oj-gfno <n^gobgi>g(ng4g4o ‘bcn^oginmo QO^cn^nGcjb
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( I L - 6 , I L - 1 0 ,  IF N - y  joa  b b g .)  3.>j(0{oo<ng&geoo g g 6gilob 3cogno3cn(o<go(b3fo •gj.ig'Bofnjog&.i [3 4 ,7 2 ,7 6 ] .

3fncn.>B<ng(!>OOTO 0 o(8)cnjo6g io b  ( IL -6 ,  T N F -a )M 9 j{ n ^ g n o  {ocnGg dnfngo«>c)n<n j .)g ‘8a<n8o^ —
S^ggggncoiabffM G, cgo'boj-gtfi S^bcrjjfnin&dbcnAG jd*  ^cnGob 3<>(8)g&<*lxn<>6. bo&g<ng‘9o «i(n<ib^cn(oo 
q>d bobbpn“3o AorjgfnmggG'ggno pnoiiojog&ob jomGob ’bfnfo.i bjpjnb ■g^ycn&b cnfn«y*6ocb3nb 3fo(n.iGa)g&o<r)o 
b(ft)^(8)-j)bob j^dgoog tfng tab  g»A oS-gG tn^gcgoyo^-gfoo <gtn6ob ‘3gj]86«ib [5,35,52,66,105]. ^ b ^ jo b
3^(8jg«S^btn^G gfntn,i{o 90o(ngog&.i booni-gfno *9on jo b  0 ogog&ob 3.>jcn{oo<ng&g£no ggG giob ^(Bjogm&.i, (nob
^('»*EogS™>,gff><>(o<*0 J j l jo g fo jo g id  (n.igob-gigABno ( n ^ o ^ p j i g i o o )  • g s ^ g jo g io b  jDd'boAGg&t) [5].

36tn.>6ar*giocno 0 o(8)cnjo6g&ob focnGob ‘bfojp.ib ■gj,ig‘3o{njog&,!> 0 bo3cng<iGo jjbm gognob 
8(nyT)C?(nl^<3o 3^(8jgi^, j-gGcr>cog.iGo ,3(8)(ocn<go^, 3obo bo3(8)jo 0 ob jjj«4 ^j-gG^QtrTjfno ‘9gb«jdKog&f">tn&g&ob 
{o<}Jggocnj]&.i, fo^0  {o<>3.>b<ibo^cng&ggnoO Stnb-gygi-ggngAobm gob. 3(^moGtr)g&oam 0 O(8)tnjoGg&o 
{ y ^ jg g -g g n  focopnb <3b(n-gpngAgG •tbdjcn^G jD^j^g*9o(TiQi-Tjpno 3.i(ncngnc»igog&ob («>or>g(»>robjf">g(>><n,bo, 
cnb^gcoScnfncn'bo, II (8jo3ob *3.>|j(no^6o {ooJ&g(8)ob, <}(n(n(oo(8)ob, <>{">0 3 go9g(nnb fo«i 3<!>fojo6bcn6ob
{o<i.}g.>{og&g&o joA bbg.) ^ G j o m ^ u ^ b i t  fo.5 <kocog(ngb'8o [5,23,30,57,95,103],

5 . jo j^gg fndg j'jro& ob  &tK*»9,*(»>jg(no — oS'gC^jCna (n o b jo b  igg6<n8g 6o .
•yAjjnfogltog) fi°o(DO <ngrofno"g$»no joJ jjjooGoj'gtfio 96o*9gGgpn[»r)&<> •i'jgb obgoio oS-jjGcniotnjjopi^OTjfoo 

3̂ (f>jgtfig&ob {y>9mg{">j)6«>b, focn9j!T(gioQ bI>G$5Jd‘b8,gj">(»>&ob 9cnb,g0g&,gc»)(nAob Sgfnotog/Bo ĝ ĝoroAnb 
jjjA bojgfoogocnftob J)(ocng6cn<bo(ng&ob *9gb<>d$">g&j50(»)&.*b 3cn^g0g9g6. G.PflWeleC-nb jj><>
<n.)G.*«>g(8)Cn(ng&ob 9og(n g^cogcngGogno^ gfn<n- g(ncno abgmo &ntn8d(njg(no, fn<n3ggob.}0 nd-gS-gfoo
(nabjab ajj6m dfl6n -  3(omajogoo  ( IR P )  g^cnfjig&«*. oSTjG-gfno (nobjob 3(nm<gopnob $o<ig>^g6,} 7 0 “ 90 
^ R jo b  ^jo^So^Ggi'Bo b(8jO(8jf)b(8)Oj-j)fni>jo b-ifn^S-gGrojo jtnfoggoofng&b bojgfoog^>odGcn&.}bcn,)G ■jj.ibgomgbo
2 - 4  ^ jjnob  gdGSAgfjoro&dclo. $££>ggf'>d{)K?<,>&dib *K?^88fl^ °% ?o8ot? 0^ o» (nc»i3gj»T><n«*0
9cnb-g0 gi'T)jintn4ob 3g(nocnfo*9o A(n -gGgnm.ifn{og&6{n oS^jG-gfno (nobjob <ggGm9gGo [28,60,76,90].

o9,g6-g(no (nobjob <ggGco9gGob <^Ggo(n«}(og4.}b bggnb -g^yroiib g .^ .  ^(nroGoj-ggno ^G^oggG-gfno 

b(8)fngbo (j^Gb<3j-gai(ng&oar) C M V  oG«ggj]0 O^), fn^ $o(ninb.i0  .ig j^ogno •i'jgb o8-g6cn(ng^'gpro.30o^}{oo 

oGjogjjbob oGog(nbo^b ( C D 4 +/C D 8 + gno3<goo0 o(ft)g&ob m^6^<g^fn(ooni^ < 1), •Jtnd& n^afW bg& 'g j'jio / 

8 t)R?7)^(f'y 80R?‘n T-R no9<gtn0 o(8)giiob 3Go*3gGggnmg.i6 *3g3 0 ofng&.}b, gno9<gcn0 o(8jg&ob 3o(8)cn^gG-gfno 

A ^ o g m io b  joAjJggomgiSdb, (8jgfo3oG.>cn'g(n.>g} foo<gg(ng60o(ogjnjjnr>o C D 8 +C D 2 8  C D 2 7
gno9<gcn0 o(8)g iob  foiimjogGm&ob 9Go‘9gGgj5j>cng^G 3^(8)jji^b [27,65,88,103]. j^^fD^gGopnoO o9-gG-jj(no fnob job  
<ggGpi9j)Gob bo(n^3-j]Gcn jA g^ofoo  S ^ -g y g i-T jR ^ g i^ o  Gcn'bcnjcn3o-Tj(no oG ajg^yogiob  g^Gtjom^fngi^bm^G.

6 . fiJK jggf^JgS^m Aob jA g ^ a fn a  H L A  b o b ^ g d ^ b o t^ G .

^9cngpngGogjio^ j^g “3ofno H L A  boltAgS^bo joa boQcn^bgnob b^G^(ndpnogcni^b ‘dcnfoob, fn^Q
“SgbAdjinrxnA, do(n(o<>do(no (o.>/^G ofnoio 9gg^Go‘b9g4o<n oytnb g^G3o(nmigi'Tjgj>o. (^^(oggGof^to^, fncnd

&,'^ d 8 3 ”3R?0 H L A  3^3gncn(8jo5gbo bo ig (ng“3o dG^oggGgft'bg J^(8)0-g(n0 T-nj^(ng{DTjgno 3^b-gbob 
“BgG^fnB-gGgi^bcn^G jm(*>ggnofng4b.

b-gGgitnoso^, (ncn3 fiJKJ35^gK[>g4o °9  H L A  3^3gncn^jo5giob 3^mGg oG(oogo£og&o ^(no^6,
(ncnflg^gioy -gtKn-gGsggnyoKggG (ng'bob^gG jfljtni^b oG (gg^0ogiob^(o3o (d6 A(n ^(no^G ^bcnyofngi'gpno
o9a or>7i o9 ‘kna*6o iTicoo S^m cncim aoob a^G Q om ^fnni^bo^G . rocnoa(ndncr,>‘>4<3o aqnrrn6(b ‘i b'BofnJfp

H L A A l ,  A 2 ,  A 9 ;  H L A  B 5  B 1 6  B 1 7 ;  H L a S  b T o 7 ,  D R B H 1  ^  D R  B l  
1401 3<^d(>^(n^odg%o [5,6].

7 .  o9-jjGT)fno (0^%gfng%ab jjn>oGoj-g(5io 6 b d g j^ g % o .
b^G(o^‘b3-gpno pod S tnb 'g^gb-ggno bmyo-gSo, 4<ig‘9gg4ar)dG g(n«n.>g> b^ 'b cn g ^m g & o b  o9 <gg6^b  

^^G gj-gm sG gi^, fnm S png ioy  3ofnggpn (noa“3o b ^^o (n cn g ig 6 g^H Q oG ^odb. »9ob <i"j)0 oj5o g ij5ocnio o9ocn 
^(nob ^^G^ofncnigi-gpno, (nm9 03-gG(n(j(n33fncn90(8)0(ngi'Tjj!^)0 b  (8)^(8)-gbob ^^3 m , 3^m ‘3o g^^o g n g io o n  
9do9g(jo 3o3(ooG6(ngmib oG^g'jQO-g(no g p ^ ^ j^ fo g ig io , (n(n3gpnor)O0  ^(nQ o tt j  o’Bgo^cnOjo png(8)Jpn-g(no 
gi>8tnbt>g^j»no 3mb(oggcn [76,90].

R̂nb̂ Go"3G«i(jô , fnoi3 g<>̂ 0oG<>0Oob 3fncn̂ ĝ J(8)-Tjgno gâ gjĵ o 8cnb-g0gA,g(5igi‘3o (ô 4̂ gnô  jo«>
•gSfn^gpngbo oG 'gg'Jyogiob 8o8<)(n(n clg^jpggGb 55—65%  _b. ^^Gb^j-gcn(ng4o(n G^jjjngA 
g^^0 f)G^0 O  ̂ o3 6G(8)0ggGg&0ar), (ncnSgp^cn^G^Q ^^(nb-g {50*30 ^(n 3^<nG(v> jcnG ^^H A o o6{Dogofi>ob
°3-g6-gfn b ob^gS ^b . obgan goa>^fngiA*3o Scnb’g y g i-g p n o  oGfoogojogiob c>>(ng<>6o<b 8‘8o ^(n 9 tno5cnggi^

„-gGGmfto”  ^G(8jo^gGob^jo3o b^gQOcgoj-gfno 3gbbog(ngiob T  (o^ B  pnoBcgcnQoAob jgnm G gio . •gcgfnco 
3g(8)OQ, 3^0 (o(ng<sGo'b848o <9gb^dpngigfnio<i 6(0 ScnoSmgginjogb J(n̂ 3cnpn̂ fno<bgi-gpno gno3^cn0o^g4ob 
■g3g(8)gbo b3gyo<goj"gfnfniob jgnmGg&oy ((nRno^m jpncnG-g^m b^), (n^ ‘9g 9aibggg^‘3o0  ..•gyGcnio”  
t>G(8joggGob^jio3o o3-g6-g(no 3^b-gbo b^g(ncncnfo &(n ^^Ggo<nO(njpg4^. ^ 8o(8jtn3^ 0 , >''g0 O gngigpnt>i 
^ b ^ p n g ^ fJ ijo m io b  3g(nocn(o*9o A ^ -g ^ p n -g ^ io  9o j(ncn ig4ob ^oG<^6(^8(^gg g j^ 0 o6^ 0 oob (n&en&
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g ^ n G ^ o *  Scnb-jjQgii-gRntnSob SgfocKn^o •g'fe^-gGggcnyn^jD^ll S^m ^Q^-gRno c^-gC-grto 3^-gbob 
(gtnf^aofngi^. ^ 9(o8tooG f̂n3 9cnb'g(3ga-gKng&oboDgob babrtgdcnma ctbgm '^ { J^ ' 30 aogtnA^oA,

^S^OO^O^T)^ 0'5 o^TjGTjfno bnb(8)g9obff)gob •g^Gro&o oG^g-JyogiSo, 6cn3gK0ff>.> doddfnm
8»m -Xna 9btngncnso 9gbbogfngiob, *6*83̂  ‘Bgb^dcotn^ ^fn^3tncn^fno(bg4-T)Koo/ ^•gKr,-gifnygoj^cn 

jpj(oGjj^(i0 dpiAtn ĵ wRGodof) [14,61,69,89,100].
^8(nog6(D, g^jjyoS^oob Gdjcogigcgg'l^cgencniA bo&gfog'Bo ^^G^ofncnigi-gRncki o9-gG-gtn bnb(8)g9.>‘9o 

g^Ggom^fngi-gpcno ‘3g3spgg,o ygp^ogng&g&ocn: dG^oggGob ^ d6 g>gg6cfc, dG^o^gGob ctgyGcoiob fiô
(n̂ Ĝ b(8,o3-gpn^0Oob, 3<g33fi>cofo-jjKoo Roo3<gtn0o^giob <g(n«n9ofog&ob Stncnygbg&ob jo.>;]ggo<ng&oori, T-
50̂  B-f5io3<g(n0O(8)g&ob ^gnmGg&ob 96»gA$»T,<ggfn(ng6g&ob 96o‘3g6gcnmga6o ‘Bg'b î-gfogom, 
aG^obbg-gpngiSol) dcgoG-gfnot&ob 9m 9^ txgg iob  D g9yo6g(W >.

8. ofl-gG-gtoo jpA&gfSig&ob joadgjiggob dco^gG^o-gfnci
• moSjfbab 'hfpfogjS'i, fncnSgpnojj ^■ggjiobb9cnlb <no9-gbob gJomggn-gfoo -g^fngpogiob fngdjj^og^QO^b
9nbo 96b(8jo9-gRnoff>gigpT)0 Gog<nog(ngig4oon (bcn9d^cn^fncndoGn, ISF-1, 3(ncnpn^^(8)oGo, 9gpji6(8)mGoGo, 
S^pjo-g^goGo'bofng&gpno 3cnfn9cn6nb (nopno'boG^ aj^g^mfno, OTofngcnojjj-gpjoo 3(nfn9mGg&o, 9̂ jj3ob 
3co(r>3(n6o -  ^(ngpnoGo, gng^oGo, cno9-gbob b(8)fncn9-gpjio gno9«gco3cng(8)oGo, jgtnd^oGcn^o^g&ob ‘bfnjoob 
ig^jj^tn^o, IL-2, IL-7, IL-10, orgmoob 9«ifr>ofrog&o, or>o8,gb,g('io 3(nfo9nGgio, 6(̂ 0606001
^9foojo5:»gi,ggT>o b<iggg&o) [11,76,90,96].
• dG(8)Oj}g6‘flfno b^od-ngrt^fjoob ‘BjdQOlfijdii — gdjJyoGdyoob b^fnd^ggnob m3(8jo3o‘bofngi  ̂ £06
3g(r)bob(8|gG(8)-gpno oG^gggyoob ofndjjjogdyod. ^G^oggG-gfno go (̂8jgofnmgob g<>%(rigt><* ^Bjpfogib o9-gG-gfno 
bob^g9ob joA&gtng&db, ^dGdSofntnigbb 9gbbogfng&ob TJJt^lS^nb gjjb3.>GbcH*b 3»<n
(ng^gnog^QO'gfn (o^igfngi^b. bSgycxgog-gt^o gpncnGg&nb bAfnj^ljg 9gbbog(ngiob ■g^fngjog&ob Gcnlnb
j^^ig^fnoicngi^b 9tn3yggi^ <y3E?U^^,y80S?cn T--g5̂ fng{jjg&ob bogtnyob G.>̂ o{">cn&fnogo B*G«>0gpjig4 ,̂ 
cnR?°ftc,,Jf5? <T’G*gfncn&nb ajtnfn9o(ng&«> fo<> <3gb^i^9ob^(o ..-gyGcni” Ĝ(8jo^gGgi(bg o9-gG"gfno (tab-gbnb 
•gGiifoob ^g’fejo-gjogA. d9n(8)cn9, oa^gG-gfoo (o^igfngiob ^gbaiggtnbgigrnig) 9djbo9dyro,gfoi){̂  TjGfiJ’* 
‘9g90ofn)^gb ^.W-gyoEng&gpjno 8,' 3(3o^'>000^ AdcnjjjgGro&d, B<>(8),tfnf^gb J^nGog-gpno i^^gfno'ggno 
(Sofnob Rjf̂ ĝb, <̂>b(8)6co-(i6(8)gb(8)o6"ggno fpj ']]^(,,53Go^<>C?,g<:> (8)<̂»«>jI(8job) jjjd 30̂ "gb"gK[>o
(jj^Gb^-gmfng&oar) 3gfo3gbgofn-gb-gcoo, 9*>jy 0O(8)Cn0gg^gnfngtrfn-gb-gpno) t>6<ggjj0ogiob 9j-gfnG^pjit>)i^
[22,27,5376.90].
•  (oobaj-fl6'jQO-T}(no fp&ty&Q&'flfUpo T  - j^ fn ^ j fo j io b  ^ngpob  tfjdQofoydii, foobo ^^GbmfnQOggngii)

b*^a(ntngib jjjd&gtngi-ggoo T-gg^fogjogiSob ^gjodtlofo-gjnjo bSgyoigog'gfno 9,>(»>(}gfng&nb a^cngcogGab, 
fnm9ggn(nA Sobgjogooi^y ^AGbcntnyogpiojogiA 9^tno g^GyAgnjggg&ob poA nf^g^Go’bSofD^G 9m0opjigiob 
Sfnm̂ gjB'gtnA. <*3cxn ^̂ (ĝ fnattngfngî  Go*3̂  f̂rt̂ Stnjjn̂ fno'bgi'gpjoo ■ ■̂ggn'g&jTijjgogncn T-jj f̂ngj ĵjlob
9fn ĝ^pn«ggfncog 6̂o ĴRJfnGgiob ^^9fn^gpngiob^ (D̂  ^■gG^oroGofog^nbaigob [47,76,90].
• ^gb^^gRnopj) oj]Ĝ b T  -3<ifnyg <)mdyfTn>iQOob dbdjm&fnogo (jgfSpWtpgty&ob
■flfnmnQfnmjdg'dafno Sm^6(jO^(n (oabj-aj>S‘J(8)CitnQ&(nd6, 3̂ mo ĝ anĝ gnob̂ oGgiob, gcnfnĝ QOob̂  jô  
^Gb^gio boigfnob ■g<bf^,gGggj;ogm<gob(ngob.
• (odQomSjgv-yfno J3Q^> d^bob GrifoSjgvo’bydd fo<> co3(8)n8dgn-Tjfno yo'boj-jjfno tfyagmdA
fo îgfng&ob ^gcggfobgbob jd̂  boycoQbjjnob ^^b^Bgfndgnoggiob g(nof)-gfna) (!ig^pn-gf»i bj'B-gJpngi^b
^Afo9roA(oggGb. boigfng^o g^gncnf îo-gpno (oog^d cofJ)^^6o‘b9‘9o .^Qofng&b 3fncn^6angio(no
9g^od^cn(ng&nb aj^B^i^foob (ndpaojd(rng&cj) ^Afo9cni]9Gdb, ojo'boj-gfn d'j^ngco&dbcndG g6an<*£>,
°9-gG-g^o bob^gBob 9onbocno<bg4^b -gcb(?t-gGg3Rng(na{b. fndQtxnG<*{n>-gfnn j^og^d d9QO(ngbb 
AfnActtnĝ Afno’bgl-gf^oo T -pno9<gn0o(8)giob ^bi>jtn^G {o^^^gTJcrfngi-ggn gcno9o6d0odb, 9gbbog(ngiob T-
•35i^3$?3io,) fio^afn(ngga»b 3‘83j](9)<nf:’7)K?0 ■̂ ?̂ <:i3l?^io,, 7)d30,,3l‘
ig-gG^yocnGofngi^b [52,66,67,105].
• gdSbii'kfptjfonjfrpo fomSob 3o3(nJbonli Hofnmbgd'da dfnbjimi^, fncngcnfno ^ofncnigio^ d(nob
flod bj'B-g^pnm 3or)A-gm(n(K>G foAotnGgi'Bo. d^gno^G 9jgi^pn9mo^G (n^ocnGgi^o 3o3cnj|boob ^(n*b6 
„(n3(8)o9^Kn-g(n”  ‘hj^gAfnb byfogi^, (o^q j"io3ofo-g(no 0gROob j^Afn^ggg^b gdG^otnmlgib, 
^bmyo^gi-ggno^ Sg^cnjlbofo-gpno ĵAGggob 9<igGg ag^Aitnpno^gicJl (o^^fnmggi^boD^G (o^
(o»B̂ (ngi>g{>T) jo^igfngi^boD^G [5].

• bflfiobycnn bofi-ytyoydab m ^ofo^E ^(oofogbd, fncn9ggr,(nA b'Bofno jod jJfnmGoj-gjrno <bg9(n'|9gfDgi^ 
^3K?  ̂ TJVy00̂  <»o9’gl>ob sod 9or)Rnoo6 (̂o o9-gG-g(no bob(8,g9ob oGgmp^-g^fkib [5,70,90],

oifn̂ o>Go‘b9nb gfnono^Go to^igfnginll 3fn(n^gbb 9Go‘9gGg(|jr)rr)g6̂ (TO ^^Gb^jngfn^gb 
og-gGcnRntnao f̂no Ro^ag^giA. fo^igCigiob ^f^mb o9-gG-gtn bob(8)g9d‘3o a^Ggom^gi-gRno ogBJo^gagaob
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c)gb.>bg& bASgyGogfncn fn o o ^g fn ^ -g fn A B o  dtnbgA-gp^o 3cn6<>(jgdgi}o, Afoy otcjj o'dgoAoiAgo
J^Gbbg«*ggA-g(">o g>«i •jj(nof)og<nor»bA^oG*J{|jspggfnd. ofl-gG-gfn bnb^gdA cJo ^A fnaai‘3oi&ogT>o y g p n o g n g ig io  

tD^3m jO jD gi-j)cno^ nSVbg, a r g  (nro^cnfno b*bob £oO>&gfng&.ib(n<*G g g ^ ^ g b  b ^ j9 g  -  fp<>fi‘]«>6g4-ggo,
(goTjotnKOtn^ogtn a>-g j^ G b a g i  boAgtngbaidG. o8-gGtngg6tnG(#>P)f>j)(ngo»,3o “Bgbfo-gKogi-gBno ggRjggg&'d* 
g>A 3o£>g4 ,gEOO oG ^gtndtngjB ^yoob dotnnaM gto botncn-gKog, <3 ,g6bGob jib* b^G^^'bB-gKocnitib
•Jgfoocngjg&Tlo {oA&g(ng&ob b^bgco iob  ^ G b ^ g ig f n o b  bodGgpngb -ggAgTIofn^gft*, (nob adSony 8ogjg&-g£nn 
(jS^v 03  *̂ 3ff?t)&3 0 b “3ofnO(D bfn-ggnoJjiQ }^<>Gllbg«3gg&-genoA. AfnbgioaDAfo j^GbbgAggo-ggjioA g o a iA fo g ij
l? l? 3^ ^ 3Ks9 clgSoibgggA’Oo, focnSpngioy j^ 4 lj)6 jjJ o b  o n jjp jb j'b fo o b o a ) oGjoogogiaiA o’bcnjjoofng&’jjgn  
jc n S m fo ^ ^ b  ^6ff)9cn^spggGgG r)A 9«><n‘3o A tnbgi-ggoo Q g c n o g n g ig io  •gdofoA^gbAg) gfn<n^gOfnoog.iGoA.

o3-gGcngg<n«nG(8)Cripj)(n^od‘9o .ifobgi-ggno ^fna)og(ncnlw^oGA.}£Q{ogg(n oG ^cnC nS^oob 9o-gbg{oAg.}gJ, 
‘3god(nr»gi* y^pTib^b^fip gtnjjgAm, fnmd oS-gG-gfoo foA&gfng&ob fofnmb ^ 9 y g t} 6 o  (38R?°R?0& 0^0
goa»^fn(ogio a)o9-gb- {o^9m <J°C“g^ 'gE ? <ngcr>gn‘9o, <*>*(3 g*Gb*<bgjg(n*gb °3-j)G-g(no bob(8jg3ob b b g *  
{^Gycn<gogng&g&ob fiJobfng^TjgnAyoAbAy. iScnbAgAgnn ygp^nogngSgio  ^ f n S m o 'd p ) ^  <no3-gbob gS om gpn’gfo 
b(8jt^(»i3i>‘3o, 6^(3 g^G o^ofnm Sgib  ar>o3 t»)0 o(8)g5 ob 3tn3^o«gg4ob 3fnp)ygbob g)Afo$*>ggg.>b
gtoajgfn^G^nfng&ob yggpjo^ g ^ A ^ 'b g . o3^gg jpforob, cno9-gbob oGgmcn’jjQO^b <n«sG bjoggb qnoS-gb-gfno 
3cntf)3cnGg&ob ^fnenfo-g^Jyoob SGo'BgGggntng.iGo ^ g S y o fn g i^ , ^*(o^3^«jgg(8) (Sjengnb A bfn-ggngib

3gtnoajg(noO<bg ^ (n b g i’gfjoo T-gnoStgcoQO^g& ob 3m8gpob(8)J<bob SoAfngogggA^o. cno3-gb ,g(f>o oGgmgn-gQOA

jj)A cofogo6o(b9ob J^ f iG o jig p jio  *G(8joggG,T|(no jo*(8jgo(»iof)gi> g*G *3o< nn6gib  T -gnoSigcnQ O ^gfttib

g g n ro G g ^ n  3(nAg.»jin<ggfncog6g&ob “BgBQOtng&db — Afnd^copnAfno'bgiTjRno T -g noS cgm Q O ^giob

9Go‘3g6gcorog.}G “d g S y o fn g i^b  joA ( j ,'£?d07)R ?0 ^gbbogfng&ob T -rj^ fn g jo tn A  jp^icoGgiob gjJb^^Gbotib, f n ^ y
° 3 ’gG,g£no t>fnJ<jcnd3g^jgG(8),g(»icnftob giiGgocn^fogiob •g‘3-g^pnm  3o<b g ‘bb y  AtnStnAjD^gGb. Ab<igt»i4(nogo 
° 3 -gGcn{og<gO0 O^)ob cgcnG'bg g o  96o‘3g6g£0(ngG«3jjJ S j^ -g f jo c n ib  boflbogG'gtno joA {o-gGgjo 3o3{OoG«ifng 
oGajg^0 OT)(no SAoDcnjjotngogiob gAGgcxnAfngiob bob‘3ofng, <b3Agg jofntnb, g g o g i-g g n cn ib  gA^QoGAQOob 
g ^ 3^(§) t) boigfog 'B o oS-gG'gfno SfnoiQgbg&ob fng^-ggn^QOob f^AfnjngggATIo Afnbg&ocno pgp jo o p n o
‘3gAj|3b  or)-3A<ngjn)jij>o(ng4gj!T*o 7)3<6 gj5 g&cib ^ 7)G^0 O-gfo foA fnAmjogGmifnog (3 g f5 ? o jl!? g 4 g ^ 0 . m o3-gb - 
goA flprggojogiggn fn^cojjo^o bo4gfngbor>.s6 A bm yo tng l-gg^o  (oA fngiggggio -gtSofoA^gbojp jogG{ofno(8)-T|pji 
•g j^fng j^g i'B 0 AjooGoTjGg&A, (f»AQ O U oD d^^T IR ? 0 o3*jj6"t|(»>o <Ub-gbob ‘3gb-gb(8)gft»b ^AGA^ofncnigib.

^AGbAg-g(n(ngiTjjn>o jpnoGo^Tjfno SGo'BgGggnco&A A^gb { D C jg j^ d g p o tn io b  oS-gGm iom p^tnooTjfno 
S ^ ingg fog iob  AjnSmRgG^b (da ‘BgbyAgpnAb. o9-gGcnpncngo^j(no (oA ig fng iob  3g'j<}6o<bdg&ob joA aAcn'feg
<bg9cnjJ9g(TDO (gA^(8jtn(ngioli *3 g b y  AggriAb -gAgifngbAjo joojoo J^ o tn g i^ jg n g id  Aggb ^ A G b ^ o  b o ig fn o b  
bAoj^’gflpncob Q<>3{ny6miA,3o. o3 ,gG,g(»> gjA&gfng&Vbg (bg3a)^8g j^o  j^A jogiocno <gA^(8)cnfogiob jA3(ngpngG<N 
go  “dgbAdpnmA boycnybp jiob  ^AbAGgfndpjnoggiob bA'B-rjAp^gAAfo Sn^gggR ooG tnb,

gdf;og6g6^ flfZ>ofogbo (6gbo dQQ6oQfioh A~A.JTpunuH-ob b b n g fo b

K 'Q ib M b & T X o b
1. ^mAd̂ o'Bjogoo G. — o3-rj6m3.}mpigTimg<v> fp̂> f f̂nggfnd^nmiob Jfntn̂ Goi'bnrt gj^// oiinc ôbo,
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H.77.KMHTPAH, JIT.MEJIHX, P .B .C Y JlV X m  
CHMYJIbTAHHblE OIIEPAUHH B AKYIIIEPCTBE: KECAPEBO CEHEHHE H

rEPHHOnJIACTHKA
H a u H O H a jib H b iH  m c a h u h h c k h  u e m p  H M .a K a a .O . r y A y m a y p n ;  H h c t h t y t  a ic y i i ie p c T B a ,  r H H e K O J io n m  

h  n e p H H a ia j ib H O H  M eflH U H H bi h m . K .H a n a B a ,  T 6 h j i h c h ,  T p y 3 HH

KINTRAIA TV., MELIA L., SULUKHIA R.
SIMULTANEOUS OPERATIONS IN OBSTETRICAL PRACTICE: 

CAESAREAN SECTION AND HERNIAPLASTIC 
O.Gudushauri National Medical Centre; Chachava Scientific- Research Institute o f  Perinatal 

Medicine and Obstetrical-Gynaecology, Tbilisi, Georgia

SUMMARY
Our studied is admitted to confirm the advantage of simultaneous operation during obstetrical 

and surgical pathologies. We studied 43 simultaneous operations in obstetrical which included 
caesarean section and hemiaplastic.

The age of patients ranged from 21 to 36. It was 35 routine planned operation, 7 was urgent. 
None of the operations were followed by complications due to the increased scop o f volume and 
dimensions of surgical procedures.

HaMeTHBinaflCfl b nocjie^HHe ro flb i TeH/ieHUHH k B03pacTaHHK> Hucjia 6 o jib H b ix  c coneiaHHOH 
naTOJiorneH ,K 0 T 0 p aa  no .naHHbiM B03 .qocTHraeT 20-30%, ^HKTyeT Heo6xô HMOCTb pa3pa6oTKH 
HOBbIX nOaXOaOB K OflHOMOMCHTHOMy OnepaTHBHOMy JieneHHIO flaHHOH K 3Ter0pH H  SoJIbHblX. JXo 

HacToamero BpeMeHH kojihhcctbo B binojiH aeM bix CHMyjibTaHHwx onepamBHbix BMemaTejibCTB b 
ruHeKOJiorHHecKHx h  xapyprH H ecK H x C T aunoH apax  He co o T B e T d B y e T  peajibHOH  n0Tpe6H 0CTH  b 
h h x . ITo q en o M y  p a ^ y  npHHHH, TaKHx Kan n c n x o jio rH H e c K a a  H enoaroT O B JieH H ocT b x H pyproB , 

THHeKOJioroB, aHecTe3HOJioroB, oTCyTCTBHe TexHHnecKHx ycjioB H H  jsjisi BbinojiHeHHA T a n o ro  p o ^ a
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