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jhgobZevgZy ZklIfZ ;o Ij_~klZ\ey | kh[hc h”g
jZKkijhkljZg _gguo aZ[he _\Zgbc hj]J]Zgh\ "uoZgby o0Ze¥dhgj
\ZjbZ[_evghklvx b ijh]j_kkbjmxsbf | _q_gb_f [1Zlh)_¢ghfa
gbke_ ijhp_kku nhjfbjh\Zgby hdbkebd _lelviglh Jfly ki _\knkika Z
[141]. < kemqzZ_ g _Z”~ _d\Zlghklb Zglbhdkb”~Zglghc
Ibhe*bkmevnb~gh_ a\_gh h[jZamxsb_ky Zdlb\gu_ nh
\uau\Z>ildbkebl _evguc klj_kk b bg"mpbjmx| jZa\blb_ \hKki
[69, 294].

< nhjfbjh\Zgbb kbkl _fgh]h \hkiZe _gby agZqbfnwgyhe
imlb bgl_je -4dbgZ bgl_je _edlhigZ b I[he&cd j_p_i[(RAYyR)\2,

wnn_dlhjguo €&47CD8)[4, 14 4347,63,26 @ GZ km[de |hqggh

hdbkebl _evguc klj_kk b kbkl_fgh_ \hkiZe _gb_ ijb\h~"
ih\j "~ gbx >GD b ~_]jzZz"Zpbb fblhohg”jbZevgh]h Zii.
bkke ~h\Zgby k\b” | _evkl\mxl qglh 7“ey hp_gdb abngd
fblhohg”jbc gZb[he__ bgnhjfZlb\gufb *"bZ]ghklb g \kgklflky
f _f[jZgguc ihl_gpbzZe fblhohg”jbc FIF b dhfihkeehdby® D
f f[jZg fblhohg”3\b6-64, 42].

HArgzZdh k\_"~ gby h[ baf_g _gbb \ur_i j qbke_gguo
jZaebgghc Kkl_i_gb |y _klb ijZzdlbg_kdb hlkmlkhymxyldZ
ljb]]_jguo ithdzazl_e_c kbkl_ fu i _j_dbkghl]h hdbke

Zglbhdkb”~Zglghc aZsblu bffmgghc kbkl _fu b nyoddpl
fblhohg”jbzZevgh]h Ziizjzlz bffmghdhfi_| _glguo;:déhlhid
kKihkh[kI\h\ZIv mklZgh\e _gbx f_oZgbafh\ iZlh] g akdkmZz
ih~*oh”~h\ d hilbfbazZpbb IZdlbdb ~“bZ]ghklbdb_gigk nthesdalt
"Zgghc dZl_]hjbb

GZ ozjzdl_j | _q_gby ;: \eby | fgh _kl\h nzZdlhyhb\
yleyxlky_[eZ]hijbylgu_ nZdlhju \g_r[§, 6 Xj54ul7, 161].
AZljyag_gb_ ZIifhkn_jgh]lh \ha”mozZ \ hkh[_ggh\klj uffiod



\a\_r_ggufb gZklbpZfb L<Q ih NZgguf <k _fbjgtl
ANjZ\hhojZg _gby <HA gZghkbl h]jhfguc ms_j[ a”“hjhm\v
fbjm " _Th~gh ijb\h*y d m\_ebqg_gbx kf_jlghkblmg_KKZ
h[hklj gbc m gZk e gby k [jhgohe ]HR4H4I@iZ|hhedmhlo
fgh™ _klI\h “hdzZazl _evkl\ qgqlh L<Q kihkh[kI\mx| jAd\gdbibx
[fhgohe ]Jhqguo aZzZ[h8_YZgl4 2¥7]. G_ihkj_"~kl\ _gghc fbr
\ha”_ckl\by L<Q y\leyxlky_ leib]j@lh_evgu_ qgqZklbpu L<Q
ijhgbdZlv \ [jhgobheu Zev\_heu b e _]hqgu_ dZihee
]Zahh[f _g_ L<Q jzaf_jgh]lh jyrz f_g__ fdf h[ez”"
ijhgbdZxs_c¢ kihkh[ghklvx ijhgbdzZxl q_j a f _f[jZgulke |
\ de _lhgghf y*j_  Q_j_a kbkl _fguc djh\hlhd gZklbpu ibhiZ
hdZau\Zxl ijyfh_f_klgh_ \ha”_ckl\b_ gZ de_I|Idb gghxjb\
hjl]ZgZo b [[@20g%% 318 381,413,49,434,436] Fgh]lb_ g _]Zlb\gu_ w
L<Q k\lyaZgu k bg”mdpb_c hdbkebl_evgh]h klj_kkZ
kb]J]gZevguo iml_c baf_g_gb_f ijhp_kkh\ Zglbhdkb”Zglg
fblhohg~jbZevghc “bknmgdpbb qglh ijb\h~bl kldklnhgh}
\hkiZe gby

Bgl_gkbnbdZpbybke_gguo ijhp_kkhd jkyéizigzanly e _
| g_gby [jhgobZevgha?, Z7kllfug2eba Ijb]]_jguo ihdZaZl_e _
i_j_dbkgh]lh hdbke_gby [bhfhe_dme ZglbhdiglwhZgkthht ax
nmgdpbhgZevgh]h khklhygby fblhohg”jbZénNgiud deidhd 4
\ha”_ckl\bb L<Q fh _I kem blv hkgh\hc ~ey jZajBb[hbdl Z
mly _e_gby I_q_gby ;:

Kl i _gv jZajZ[hlzdghkbkBke "~h\Zgby

Ba\_klgh qlilhp\_kkZo bffmggh]h hI\_1Z b dhgljhe_
ijhp_kkh\ \Z°'gh_ agZq_gb_ bf__| ih™™_j Zgb_ Ibhe”bkr
h[_ki_qgb\Z_fh]h Zdlb\ghklvx Ibhj_~“hdkbgh\hc b Jemd@Ibt
165,366,431@ H"*gZdh jhev Ibhj ~hdkbgh\hc kbkl_ fu \ iZlh]
g_ bkke_ "h\ZgZz



6

Baf g _owdkij kkbb pblbdblgh\b bo j p_ illhy4RIL-6R gZ
wnn_dlhjguo de_IldZo fh gh jZzkkfzZljb\ZIv \id4g_Kkbjhd g |
[fhgohe _]Jhgghc iZ1h@h]kkb ~2Z\gb_bkke ~h\Zgby ijh™ _fhg
\Z gmx jhev \ bA _glbnbdZpbb iZlh] _gguo Z] _glh\ b nhigfb
ZNZilb\ghbhfmgbl _1Z ijb [jhgohe_Jhgghc iZlheh]bdZcld]
j_p_ilhj44 1443 44@ WIb Zki_dlu y\eyxlky djZcg_ \Z gufb
iZIlh]_g_Ibg fkadZgbafh\ jZa\blby [jhgobZevghc Zklfu H”
mq ZkIb4R, IL-6R, TLR2, TLRICD4* bCD8" de _Ihd \ nhjfbjh\Zgbb kbk

\hkiZe gby ijb ;: \ ebl _jZImj_ijZdlbg_kdb hlkmlkI\mx]l
MklZgh\e _gh qglh baf_d¢& gb*brbBEBZpby khklZ\Z @D ft
fh™ 1 ijb\h~blv d gZjmr_gbx nmgdpbhgbjh\Zgblifbamo g™

ijb [jhgohe _]Jhgghc iZD32%]1HE. Hij ~ e gb_ aZdhghf_
gZjmr_gbc nmgdpbhgZevghl]h khklhygby fblZoh g |
bffmghdhfi_| _gldgeolhd ijb ;: fh | kihkh[kI\h\ZIv mk
djbl_jb_\ ijh]jghaz |1 _qg_gby aZ[he_\Zgby H~*gZdh Za
ebl _jZImju hlkmlkl\mxl| bkke ~h\Zgby ihk\ys ggu_ "~Zggl
Bkke ~h\Zgby ihke _"gbo e | ihdZau\Zxl|l agZqbl ggwg!l
aZ[he_\Z_fhklb kf_jlghklb b HpRAK3],38@ ;1jb iZlheh]bb hj
"uozZgby \Z'gh_agZq_gb_ bf_ | dhglZdl k ijba_ f\gud”kredZ
hrgZzdh bkke_ _"~h\Zgby \ wlhf k _]f gl djZcg_ hl]jZgkt
\ha” _ckl\b_ L<Q azljz]b\Zz_| ijhp_kku i_jhdkb”~Zpbb |
kb]J]gZebg]h\u_ILi#4nllb6, TLR2, TLR4 [11, 14, 35@ < him[ebdh\Z
bkke_ _~h\Zgbyo hlkmlklI\mxl ~Zggu_ h oZjzZdl_j_ bafmg_
[hevguo ;: gZoh”ysboky \ dhglZzdl_ k aZ]jyag_gghc L<Q
Ebl _jZImjgu_ ~Zggu_ k\b”~ | _evkl\mx|l h Ihf qglhggm\
\ha”_ckl\by Li@trdZtZdnkivoy\eyxlky fblhoh g35 Bad, 408 411].
lhwlhfm ozZjzZdl_jbklibdb fblhohg”~jbZevgh]lh ZhiZgXl Z#IBZd
dhfihabpby @D f_f[jZg fblhohg”jbc fh]lml y\éepthZdhnjzZl
\ha”_ckl\by g _[eZ]hijbylguo nZdlhjh\ hdjm Zxs_c¢ k
hl g _kI\_gguo b aZjm[_"guo bkke_ "h\Zl_e_ c¢ hlkmd&f¥ox
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baf g gby HmIFkhklZ\Z "bjguo dbkehl fblhohg”jbc bffmg
de_ Ihikd™ \ebygb_f L<Q

Dhfie_dkgZy hp_gdZ \Z g _crlibe denelhjpgto 1ZjZf
itha\hebl » 1Zebabjh\ZIlv f _oZgbafu iZlh] g _ a2z ;g2 nwrd hged
m [hevguo [jhgobZevghc Zklfhc qlh iha\hakelZzVg)\ ke joZd i
"bzZ]lghklbg_kdbo ijh]Jghklbg_kdbo b ijhnbezZdlbg_kdbo |

P _ev bkke_ "~h\ZmgbklkZgh\blv f oZgbafu gZjmr_gby
I _jhdkb~Zpbb de_lhggh]h kb]JgZebg]Z nmgdplZaeiZfjIZIIZC
bffmghdhfi_| glguomjkeeViydio ;: jZaghc kl_i_gb Iy  _klb b
de_ lhid vitro f_edh”~bki_jkgufb njZdpbyfb I\ _jruo \a\_r_
Zlfhkn_jgh]h \ha"mozZ k p_evx jZajZ[hldb ih*"dEZWAbd®
"bZ]lghklbdb b ijhnbeZdlbdb [jhgobZevghc Zklfu

AZ"Zkke ~h\Zgby

1. Bamqgblv bgl_gkb\ghklv ijhp_kkh\ i_jhdkb”~Zpb
ih\j "~ gby >GD khklhygb_Ibhe”“bkmevnb”fgh]lh a\_ly& Kk
aZsblu m [hevguo ;: jZaghc kIl _i_gb Iy  _klb

2. Bkke "h\Zlv f _ozZgbafu de_lhqgh}éR, Hb-}BZELRY]Z
TLR4 bffmghdhfi_| glguo (G, |16G08) m[hevguo ;: jZaghc Kkl
ly” _klb

3. <uy\blv jhev baf_g_gbc khklhygby fblhohg”jb
khklZz\ "bjguo dbkehl b f f[jZgguc ithl_gpbZzZe
bffmghdhfi_ | glguo {eeVigdon;: jZaghc kIl _i_gb Iy _klb

4. MklZgh\blv f _oZgbafu gZjmr_gbc hdbkebl _ev
de _Ihggh]h kb]lJgZebg]zZ Hnnkgjhpdblmggévgh]lh khklhygby
bffmghdhfi_| glguo daéeMgduon;: jZaghc kIl _i_gb ly  _klb i
de Ilimditro L<Q

5. <uy\blv hkh[_gghklb \azbfh” _ckl\bc izZjzf_ljh
khkihygb ijhp_kkh\ i j dbkgBhghbhdikké Zgbyhc aZsblu d
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kblJ]gZebg]Z b fblhohg”jbc BDD [hevguo ;: jZaghx kZ]jimagl
bo BDIDvitro L<Q Hij_" _eblv ih j_amevlZIZf gZ]jmadb
gZjmr_gbc nmgdpbhgbjh\Zgby BDD [hevguo ;: e IyhdId k
6. Kha”rZlv dhgp_ilmZevgmx fh”_ev baf_g _gbc BDL
kil i _gb ly  klb b j Zdpbb BDvigpZLgR]jaadkm jgh]lh \ha”i
jZajZ[hldb ih"oh~h\ d hilbfbaZpbb IZdlbdb “"bBHphkibdb I

GZmqgZy ghbhk&agZ*h\Zgby

<i_j\u_ mklZgh\e_gu hkh[_gghklb hdbkebl _evgh]h
gZjmr_gbc Ibhebkmevnb”?gh]h a\_gZ Zglbhdkb”*Zglghc
djh\b de_lhggh]h kb]JgZebg]Zz fblhohg”jbZeglvaghflih I1Ziglgud
de Ihd ijb ;: e_]dhc b kj_"~g_c kl_i_gb Iy  klb

>hdZaZgh glh jzZa\blb_ b mly e gb_ | _qg_gby
\hajzZzklzZgb_f wdKi#4RkIkKR, TLR2 gZD4" bCD8 de_I|IdZo

MklZgh\e _gu gZjmmggpbhgZevgh]h khklhygby fblhc
ZiiZjzZlz BDD ijb ;: \ujZ Zxsb_ky \ baf_g_gbb f_f[jZc
fblhohg”jbc kgb  _gb_ "IC®W UED8h & FIF ijb \hajzZklZg
dhebqg_kI\Z h[hbo Ibih\ de -IhdbGD4FIE FIF Kgb™ _gb
dhwnnbpb_glzZ FIF GDE1BCD8 de_Ilhd ijb nhjfbjh\Zgbb b ml
| g _gby ;: Zkkhpbbjh\Zgh k fh*bnbdZpb_c khklzZ\Z @DDf _
\hajZklZgb_f kmffu fhgh_gh\uo @D b ihebg_gZkus_gguo

<i_j\u_ mklZgh\e_gh qglh m [hevguo ;: \ BDD djhplky
ijhp_kkh\ i_jhdkb~Zpbb m\_ebg_gb_ mjh\gy h(@&886), gg
fZehgh\h]lh "bZgMDALBDNjhdRP _hdkbImzZ @E@HGY) ih f_j
\hajzklzgby Kkl_i_gb ayJfhlklb\Zzgby k h~gh\j_f gghc
j_iZjZlb\guo ijhp_kkh\ 1jb e_]Jdbodhfhjfk&Zlhjgu_ f _o0Zc
Zglbhdkb”*Zglghc mygébjmxlky azZz kqg_| azZ” _ckl\h\Zgby
a\_gZ NmgdpbhgZevgZy Zdlb\Zpby Ibhj_ ~thdkdg¥2 hijiy ai'
\hagbdgh\ _gbb ih\j_ "~ gbc >GD dhlhju_ nbdkbjinxjkyg biy
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;e ljb mly e gbb | g _gby &z[ilhb_ \bhg@bByckl\bhbn kit
gZ[ex"Z _|ky "bk[ZeZgk j_]meylhjguo ijhp_kkh\ k\lya.
jZ\gh\_kby f_"~mb ihglbhdkb"Zgkbpkibfzfb \hkiZebl_evg
ijhib\h\hkiZzebl _evgufb f_ozZgbafzfb Z 1Zzd _ k bklkejigbh\
glh ijhy\ey Iky \ gzZjmr_dHdeZjgkhdlk kgb  _gbb kihkh[gh
ijhlib\hklhylv hdbkebl_evghfm klj_kkm

<i_j\u_ hij_~_e_gZ jhev kb]lJgzZebg]z bffmghdhfi_lI
nhjfbjh\Zgbb hlI\_1Z gZ \ha?inwirb\lgZ D¢ v ijb ;: >hdZaZz
ih™ \ebygim vitto L<Q ZIfhkn_jgh]h \ha“mozZ \ BDD k ih\ur
ly” _klb ;: ijhbkoh”bl m\_ebq_gh-4Ry 4 kiR, KIRRPTLRA g ZD4"
bCD8 de IdZo

<i_j\u_ ~hdZazgh qglh bg”?bdZlhjhf \ha”_ckl\byw\m&&Z
ijb ;: e _Jdhc b kj_"~g_c kl_i_gb ly  _klb fhlml dpbh glZeeXZah
khklhygby fblhohg”jbc bffmghdhfi_I|_glguo _dk_Idh Wi
\ebygb_f In<wi@o \ BDD ijb ;: gZ[ex*Z_I|lky agZqbl_evgh_ Kk
CD4 b CD8 de_lhd qglh k\b”_ I _evkl\m_I h[ wg_j]l_Ibqg_
N kliZ[bebazZpbb fblhohg”~jbZevgh]h ZiizjzlZz BDD >y
gZ]jmad_ djh\ib vitreQoZjzdl_jgh bklhs_gb_ imeZ jgkuos _
dbkehl G@D ijb agZgbl_evghf m\_ebq_gbb HKgum)dkl
fhgh _gh\uo F@D b IG@D Ijb m\ _ebqg _gbb kil _i odbyly
[he_ _\ujZ  _ggu_ gZjmr_gby \ de_IdZo

<i_j\u_ mklZghg&jimu gbwgdpbhgbjh\Zgby BDD \ \b"_
dhfie_dkz izjzf_Ijh\ i_j_dbkgh]hzptkbhkek yYdglghc aZsbl
‘HA de _Ihggh]h kb]l]gZebg]Z b khklhygby fdjlalch B3"\[NDZ €
[hevguo ;: p_gljZevgh_ f _klh aZgbfzZxl ihdZaZl_ebhkimZ
N _kljmdlb\guo ijhp_kkh\ ZdIb\Zpbx \hkiZebl_exdpk]hfa\b
N klZ[bebaZpbx kb]JgZevguo \aZbfh”_ckl\bc ijhp_|
hdbkebl _evgh]lh ih\j_"~ gby >GD b j_iZjZlb\guo f_oZ
fblhohg”jbZevgh]h ZiizjzlZz BDD
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IlhdZaZgh qlh \ BDD [hevguo ;: ijhhvigd fijgedl ki kjmdl
f "kbkl _fguo \azZbfhhlghr _gbc b baf _gyxlky ij ~*“bdihjumie
kil _i_gb ly _klb \ha”_ckl\b_ fbdjh\a\_k ¢ gz BDD ihbmh~
gZjmr_gbx ijhp_kkh\ f_"kbkl _fgh]h j Jmebjh\Zgby yghh |
L<Q 9gZ \ujZ _gghklv m _ kms_kl\mxsbo gZjmr _lklyc
baf_g_gbyfb iZjzf_Ijh\ hdbkebl_evgh]h ]hf_hklZzalZz HOe
kljmdImpgimgdpbhgZevgh]h khklhygby fblhohg”jbc BDD

L hj Ibg_kdZy b ijZzdlbq_kdZy agzZgbfhklv jZ[hlu

L hj Ibg_kdzZy agZgbfhklv bkke_ ~h\Zgby aZdexq:z
aZdhghf_jghjKdatblby hdbkebl _evgh]lh klj_kkZ hkh[_gg
hi\_1Z fhr"bnbdZpbb kljh_gby b nmgdpbhgbjht4gboyBDD[jr
[hevguo ;: b ihke_ \ha”_ckl\by Lr@rgZ>béZeéjhabjh\Zg f_ o
gZjmr_gbc nmgdpbhgZevgh]h khklhygby fb&bg"pERBEE vyl
BDD [lhhevguo ;: ih® \ebygb f L<Q ZIfhkninygrb]hG\4 kg b XZ ¢
ithemq _gguo "Zgguo jZajZ[hlZzgZ dhgp_ilmZedigdy fh7beg
bffmghdhfi_| _glguo de_Ihd ijb ;: b ih” \lnafitrockl\b_f L<Q

JZajzZ[hlZzg kihkh[ hp_gdb jbkdZ h[hklj_gbc [jhgdbZe
< RU hl \g _"j_gguc \ \br_ f ~“bpbgkdimcgyho
1jZdlbqg_kdmx Nyl _evghklv debgbqg_kdh]h\ 2 mAag™h
bkke_"h\zZl_elwgklhfimfl_~*bpbgkdhc debfzZlheh]bb b \hkklZ
e q _gby <ezZ”b\hklhdkdbc nbebzZéBBGPRP<EI> ZAdl \g_ "]

] Z 1Zzd”_ \hr_e \ijh]jZzffm ih~"]hlh\dkZ dE&n phd\Z\ou

\ ZKkibjZglmj_ <eZ”b\hklhdkdh]h nbebZeZ&BBEP<ENI®h
ki_pbzZevghklb ©lZlheh]bq %k &dy hatjhgbjby
ijh]jzffm mq_[gh]lh dmjkZ kIm”~_glh\ ih ki_pbZeplhbokdlzy
[bhobfby izjlzf_glz f_~bpbgkdhc [bhobfbb b [bhnbablbb
gZmd h "bagb N=HM <H ©>Zevg_\hklhgguc n_2 gZddv
\g_"j_dbp3.2025]
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JZajzZ[hlZzgh ihkh[b_ 7~ey \jZg_c ©Ebib*gu_ f_~bZ
nhjfbjh\Zgbb kbkl_fgh]h \hkiZze gby ijb [jhgobZkNghgh.
ly” _klb2& \ dhlhjhf ij_"~klZ\e_gu "~Zggu_ h \hafh ghl
\hkiZebl_evguo f_~bZlhjh\ \ ijh]Jghaghc hp_gd_ ;"ZHbb
mqg_gh]lh kh\ _1Z <ezZ”b\hklhdkdh]h nb@BB&ED <EGP NI> ]

ijhihdhe < Ihkh[b_ \g_”j _ghijZdlpgmkaghnx ~_yl e
debgbg_kdh]h ih~jZa® e _gby <eZ~b\hklhdkdh]@ BrEtreDZE
zdl \g_"~j_gby ]  \dexq_gh \ ijh]jzffm \itkqhth
d\ZebnbdZpbb \ ZkibjZglimj_ <eZ~b\hklhdkdh[hBBirehZe Zh
ki_ pbZevghklb ©1Zlheh]bq %k &8y hpatjhgbiby

ijh]jZzffm mq_[gh]lh dmjkZ kIm”~ _glh\ ih ki_pbZeplhgbokdlzy
[bhobfby izjlzf_glz f_~bpbgkdhc [bhobfbb b [bhnbabllb
gZmd h "bagb N=HM <H ©>Zevg \hklhgguc n_2& pddv
\g_"j_dBy1.2024]

K ijbf_g_ _gbR®C-ZgZebazZ \u”_e_gu "“bZ]ghklbqg_kd
[bhfZjd _jh\ gZjmr_gbc ijhp_kkh\ i_jhdkb”"Zpbb khilyg
a\_gZ kbkl _fu Zglbhdkb”~Zglghc aZsblu de_|hqghdh vighllh
ktklhygby fblhohg”~jbZevgh]lh ZiizjzlZ bffmghdHhieVgaglaguy:
jZaghc kl_i_gb ly  _klb ijb gZ]jmad_ L<Q

lhemqg_ggu_ gh\u_ *"Zggu_ e_Jeb \ hkgh\m jZa A liblditp
bffmgh IZ[hebq kdbo gZjmr_gbc \ualZgguo g._
wdheh]bqg_kdbfb nzZdlhjzfb dhlhju_ ih\urzZxIlzZdAglkky\h: ijlH
j_amevlzlzf "bkk _jlZpbhggh]h bkke3 irhl\Zg Bylbibé mig egk I\
Jhkm”~ZjkI\ _gghc j ]JbkljZpbb we dljhgguo [Za “Zgguo

F _Ih~"heh]by b f _Ih~u bkke_ "~h\Zgby

GZklhys _ bkke_¢hayglky kzZfhklhyl _evguf njz]f_gl
bkke "~h\zZl _evkdhc jZ[hlu <eZ”b\hklhdkdh]h GiBEZRZE >
\uihegy _fhc \ jZfdZo J]hkazZ”"Zgby GBJ ©1Zlh]_g_Ibqg_kdb_
j_kibjzZlhjghc kbkl_fu b dhfhj[b*"gua kihklhjydbc 00032-3,
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kjhdb \uiheg_gby 11 Bkke ~h\Zgby gZqZlu \ jZg__
jZfdZo Jhkaz”"Zgby GBJ ©I1Zlh]_g_Ibq_kdb_ f_oZgbua4qgbrtl
j_kibjzlhjghc kBkl «<fu]lhk i 1] 411 -119100290026- kjhdb
\uiheg _gby- 11 h h[j _gu ehdZevguf wlbqg 20dB.20d8|fb I
ijhlhdhe6).

JZ[hlZz gz~ ~"bkk_jlZpb_c \-gdkMbggAdhph dhgkmevl
ijhoh?bezZ \ ~"hdlhjZglmj_ N=;GM GZmqguc p_glj ijb[e_
j_ijh*mdpbb qg_eh\_dZ k p_evx h[t-dlgnlgdlyh ale]dbgb &
fhe _dmeypdteh]bqg_kdbo ih”oh”h\ 2~ey h[_ki_q_gby f_
p_ehklghklb gZmqgghc gh\bagu \ukhdh]h f_Ihkke hlbYgZ kh
Ahklh\ _jghklb ihemq _gguo \u\h”h\

H[t _dlhf bkke ~h\Zgby y\eyebkv djh\v iezZafZ b
de Idb [hevguo ;: jZaghc kl_i_gb ly _kIb 1j_ _"kblklbKEK:
©i_j_dbkgh_ hdbkeglbgidkb"ZglgZy BEZSbAZ pblh db4,uL-6;
wdkij Kk#R,IL-6R, TLR2, TLR4gZ f f[jZGE4 bCD8 de |hd K4
bCD8 de_ Ihdjgu_ dbkehlu f_f[jZg fblhohg”~jbc e_cdhpbl
e _]Jdhc b kj_~g_c kl_i_gb ly  _klb dhgljhebjmjHbphmb fdqZl
| g _gby < jZ[hl_ bkihevah\Zgu kh\j_ f ggu_ [bhobkldd k
ojhfZlh]jZnbqg_kdb _ pblhnemhjbf |jbqg_kdb _ liZgn
klZIbklbg_kdb_ f _Ih?"u bkke_"~h\Zgby KlZlbklbqg_lodm
ijh\h~"beb k bkihevah\zZgb f ijh]jzffu ©6WDWLVINEZE&D jZ
f_ "kbkl_fguo \azZbfh”_ckl\bc ijbf_gyeb f_Ih” dhjj_e
L j_glv_\Z >ey hij_~_e_gby *bZ]ghklbg_kdhc agZgbfhkl
ijh\_~ RDC-ZgZeba k hij_~ e gb_f ihjh]h\uo agZqg_gbc
ki_pbnbgghklb [bhfZjd_jh\

lheh  _gby \ughkbfu_ gZ aZsblm

1. Mly  _e_gb_|I_qgq_gby ;: 0zZjzdl_jbam_Iky m\_ebqg_gb
IH-:HA qglh \ujZz Z Iky \ gZjmr_gbb nmgdpbhgbjhhZlgkay I0.
Zglbhdkb”zZglghc kbkl_fu i_jbn_jbqgq_kdhc djh\b b hdbke
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>GD gZjmr_gb_f ijhp_kkh\ de_IThggh]h kb]JgZebg]Zz
\hajzZklZgbb wdKi#4RKKBR, TLR g&D4" bCD8 de I1dZo

2. Mly' e _gb_ | g_gby ;o oZjZdl_jbam_Iky jhk
fblhohg”jbZevgh]h @4ZhZDB de |Ihd Zkkhpbbjh\Zgghc kh
dhwnnbpb _glz f _f[jZggh]h ihl_gpbZeZzZ fblhohg”pl&pldFd
khklz\Zz @D fblhohg”jbc

3. Mly' e gb_ | g _gby ;: Zkkhpbbjh\Zgh k gZjzZklZ¢
f "kbkl_Hg j_]meypbb glh \ujz Z Iky \ m\_ebqg_gbb
\aZbfh”_ckl\by izjzf_Ijh\ b i_j_jzZkij_~_e_gbb ~hfbg
hij ~ eyxsbo \ _dlhj jZa\blby \hkiZebl _evgh]h ijklpi k&x
ly” _klb iZlheh]bb

4. <ha”™ _ckl\b_ L<Q ijba_fgh]lh kehy ZIfhkn _ jgimhitrdha
\uaulZ | \ BDD mkbe_gb_ bgl _gkb\ghklb ijhp_kkh\ ih]ihd
ih\j_ "~ gby >GD khijh\h"~*Z fh_ kgb  _gb_f nmgdpbhg
Ibhe"bkmevnb”rgh]h a\_gZ b “baj_]Jmeypb_cld&R, IlheBh]h
TLR2 CD4 GZjmr_gb_ nmgdpbhgZevgh]h khklhygbyiZbZh®h
bffmghdhfi_| _glguo de_Ihd \ujz Z Iky \ k@» b8 dF|
wnn_dlhjguo de_lhd b fh*bnbdZpbb khklz\Z @BODf[jZg f

5. GZ]jmadZ djh\b [hevgmatro:\lLaz@\Z | baf_g_gby klj
\aZbfhhlghr_gbc bkke_ ~m_fuo iZjzZf_Ijh\ m\_ebqg_gb_
dhjj eypbhgguo ie_y* qglh oZjZdl _jbam_| bgl kdkibabithZ |
\ebygb_f LjbQ;: kj_"g_c kl_i_gb ly _klb

Kl _i_gv “hklh\_jghklb b Zijh[Zpby j_amevlZIh\

lj ~"klZ\e _ggu_ gZmqggu_ iheh _gby b \u\h”u ihe
fZzl _jbzez ~hklZlhgghf ~ey ihemqg_gby klZIbklbqg_ldh »
<u[hjdZ iZpb_glh\ k ;: [ueZ jZg*hfbabjh\Zgghc bkihevze
f ITh~u bkke_ _~h\Zgby b Zz~_d\Zlgu_ f _Ih~u f_~bpbgkdhc k
ithemqgblv | _hj _Ibg_kdb h[hkgh\Zggu_ j amevliZlu
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Hkgh\gu_ iheh” _gby ~bkk_jlZpbb [ueb ij_"klZ\¥VIgu
F_""mgZjh~"ghc gZmqghc dhgn_j gpbkKX®AMjh\NV_jfie _fvb *
N F_""mgZjh*ghc gZmqgghdhbgl jjgplbb ©OF "XgbgZd\
| g™ _gpbb b i_jk# _#lDdazgv IX, XX, XIX bXXlIl Lbohhd_Zgkc
F_"bpbgkdhf Dhgl]j_kk_k f_ ""mgzZjh~rguf mqzZklb_f ] <

F_""mgZjh~ghdjgdimhggkhkdhc dhgn_j gpbb ih h
kj_~_ ijbjhrguf j_kmjkZf b mklhcgb\hfm ijBjRENM PO23v & h\.
:ZjgZme VX bXlI kt_a™_ \jdmewfhgheh]h\ Kb[bjb b >Zevg_
k f ""mgZjh~guf mqgZklb_f ] ;eZ]h\_s gkd C
gZmqgghc dhgn_j _gpbb ihlk\yldxg8l&klblmlZ [bhnbabdb b
bg g jbb G:G ; eZjmkb ©Kh\j_f ggu_ ijh[e_fu de |
bffmgheh]bb b Zee?2j]lhebbkd IV bV >Zevg_ \hklhqc
f ""mgzZjh~ghf f_~bpbgkdhf dhg]j_kk_ ] OZ[zpPhgd kk_
F_""mgZjh~gh]lh h[s_klI\Z debgbg_kdhc nbabheh]bb b izl
__lh*ghc gZ4jdgéging_kdhc dhgn_j_gpbb k f_""mgzZjh”"
©l jkhgZebabjh\zZzggzZy f "bpbgZ k lhgdb aj _gby iZbhel
debgbqg_kdhc eZ[hjzZlhjghc?2 "bBZ]@bKkEbdb XXXIV b XXXV
GZpbhgZevghf dhg]j_kk_ ih [he_agyf hj]Zgh\ ~uoZgby
AZk _~Zgbb ljbfhjkdh]h hi®*_e _gby Jhkkbckdh]h gZmygh]h
<eZ"b\hklhd

<g_"j_gb_

J_amevlZlu ijh\_~ _ggh]lh bkke_"h\Zgby-i\@d*bhqgkdm
Nyl evghklv b mqg _[guc ijhp_kk ijhnbevguo kljmdln
<eZ"b\hklhdkdh]h nbebZeZBBPDNIE *

lh fzl_jbzezf ~bkk_jlZzpbb jZajzZ[hlZgu b \g_"j_gl
Nyl _evghklv ihkh[b_ "ey \j]Zq_c ©Ebib*gu_ f _~bZlhpiwb
kbkl _fghlh \hkiZe gby ijb [jhgobZevghc ZklIf_ e _]dhc
<eZ"b\hklhd k MI\ Mqg_guf Kh\_Ihf he < b
f_ "bpbgkdZy | _ogheh]by ©Hp_gdZ jbkdZ h[hklj_gbeé& ijb
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<eZ"b\hklhd k MI\ Mg_guf Kh\_Ihfhe « dhlij hd
1Zd™_ \hreb \ mq_[gmx ijh]jZffm ZkibjZglmju <eZ”bGKIh
NI> tGBBFD<E ih ki_pbz8g88hkdbZlheh]bqg _kdZy @babhe
ijh]jZzffm mq_[gh]h dmjkZ kim” _glh\ Rdheu f_~bpbMu b ¢

lh fZ1 _jbzZezf "bkk _jlZpbb jZzajz[hlZzg ©Kihkh[ ijh]gha
ijb [jhgobZevghé ZXIf gl « RU hl ] \g_"j_gg
mq_[guc ijhp_kk b debgbg_kdmx ijZdIbdm

Ebggc\deZZ\lhjZ

Ebgguc \dez”~ ZzZ\lhjz khklhbl \ ijh\_~ _gbb bgnhjfz
h[jZ[hldb ebl_jZImjguo ~Zgguo |_hj_Ibqg_kdhf hih&gfru Dg
ithklzgh\d_ azZ”~Zq g_ihkj_~klI\_gghf mqgzZklbb \ ihemqg._
klZlbklbq_kdhc h[jZ[hld_ bgl_jij_lZpbb ihemqg_gddo
gZmqguo im[ebdZpbc ih I_f_ "bkk_jlZpbhgghchnah|li¢éu gbh
"bkk_jlZpbhggh]h bkke_"h\Zgby leZgbjh\Zgb_ gZmqggh]|
b dhjj _dpby h[s_c¢c dhgp_ipbb b "baZcgZ bkke ~h\bBgby
kh\f_klgh k gZmggufb dhgkmevlzZzglzfb ~ [ g &llidbkgkhg h
N fog Zdz"~_fbdhf J:G K B Dhe_kgbdh\uf >heyjZzb\qg
ihemqg _gbb b gZdhie _gbb gZmqgghc bgnhjfZgbbjij\lAp[k
fzl_jbZeh\ khklz\ey 95¢% f_g_ _

Im[ebdZpbb

lh j_amevlzlIzf "bkk_jlZpbhggh]h bkke_ "B2Zighy!lHum
jZ[hlu ba gbo lez\Z \ dhee_dlb\ghc fhgh]jdpbd c i
f "bpbgkdZy | _ogphkdi&E]bg \ barZgbyo j _dhf _g"m_fuo <:D
\' mjgZeZo ©; ehPhFhgkggZmdb JN 1Zl_glZ gZ bal
k\b~ | _evkl\ h JThkm~ZjklI\_gghc j_]bkljZpbb iZl_glguo ijh
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;eZlh”~"Zjghklb

\lhj \ujz Z | [eZ]h*Zjghklv "~ f ¢ ZdzZ” _fbdm 3InG
khljm~gbdm N=;GM ©GZmqguc p_glj ijh[je_f a~hphdppb
g_eh\a2dkZB Dhe_kgbtHh\m ijhn_kkhjm J:G azZ\ eZ]|
wdheh]bb b j_dj_Zpbhgguo j_kmjkh\ <ezZ”b\hklhdkdhk]h
GBBFD<E L B <bldbghc aZ dhgkmeviZlb\gmx ithlhhs
"bkk_jlZpbhggh]h bkke* fhdZgbiyhn_kkhjim G&Gh\]hjh~g_\h
khlijm~rgbdzf eZ[hjZlhjbb [bhf_~bpbgkdbo bkkeeZphhAAllihghb |
f "bpbgkdhc wdheh]bb b j_dj_Zpbhiguad gjbhdkhijkhdbgbq
ih~rjZza” _e <glzy*b\hklhdkdh]h nbebZezZGBBF INd&Z+ihfhsv )
\uiheg_gbb hI® _evguo njZ]f_glh\ *"bkk_jlZpbhggh]h bkke

KljmdImjzZ bfhja[hlu

>bkk jlZpby baeh4 gdzgbpzZo fZrbghibkgh]h | _dklZ |
\\_~ gby h[ahjZ ebl_jZImju hibkZgby h[t_dlh\ b f]él\t
kh[klI\_gguo bkke "~h\Zgbc JeZ\u aZdexqg_gby \u\lh”h\
kibkdZ ebl_jZImju >bkk_jlZpbhggh_ bkke_~h\Zgbb kh"
|Z[ebp Kibkhd ebl_ jZImju \dexqZ | bkiradZgind Z guao gb
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=E:<:1 H;AHJ EBL?J:LMJU

1.1. Jhev kbkl_fgh]h \hkig£2jnglbbybc hdbkebl _evgh]h Jhf_
de _Ihggh]h kb]JgZebg]Z b wg_j] _Ibg_kdh]h kh|
bffmghdhfi_| glguo deiZllihd _g_a_ [jhgobZevghc ZI

jhgobZevgzZy ZklfZz hlghkblky d ojhgbqg_kdbf aZ[he
iml_c dhlhjhc \ jZaebqgguo kljZgZo kljZ*Zx| h[75-7T" 168, ¢
161,303@ ;: y\ey_Ilky 1 _I_jh]l_gguf azZ[he_\Zgb_f b ozZjzdl_
\hkiZe _gb_f ~uoZl _evguo iml_c gZebqgb_f j hRib]Zbbgud
ojbiu h”urdzZz azZeh _gghklv \ ]jm”~b dZr_ev Uhlhjagb b.
bgl_gkb\ghklb b ijhyleyxlky \f_kl_ k \ZjbZ[_ewdheviyuko
iml_c¢c :ee_j]l]_gu bgn_dpbb h'bj gb_ J]Jhjfhgbabd[Xde¢
gZ]jmadZ oheh~guc \hamo ] _ g _Ibg_kdb_ fmlZplbly &
hlghkylky d gbkem ba\_klguo nzZdlhjh\ dhlhju \hkiaue\ Zgb
AuoZl _evguo iml_c ijb\h*rys d bo Jbi_jj Zddb\ghiilbfh
;. b h]ljZzgbg_gb_ \ha”“mrgh]h ihlhdZ \ aZ\bkbfdq\gklo InlZ\dd by
hfuggh baf_gyxlky kh \j_f g_f b ih5hgByci\ghklb >

lh ~"Zgguf <k_fbjghc hjl]ZgbaZpbb a”jZ\hhojZg_gby
gbkeh [hevguo ;: khklZ\ey fbealtedg _eh\_d b azZj_]bkljt

[he kemqZ \ kf_jlb hl wlh]b7 a82h214) Dgoyigw
f “AmgZjh~rgu_  wib” _fbheh]bgq_kdb_  bkke_ ~h\Zgby
klzg~rZjlbabjh\Zgguo -\Hijlhkdlldh\ in~AI\_j Az X \ul

JZKijhkljZg _gghkb5v7, 8@ =eh[Zevguc Zevygk ih [hjv][_ k
J] _kibjZlhjgufb aZ[he \Zgbyfb \uy\be \ukhdbc mjhh\kldv
ojhgbg_kdbo j _kibjZlhjguo aZ[he \Zgbc \ JhkklkdKdiduN
Zklfu h[gZjm _gu m j_kihg”_glh\ Ih  bf_xsbf
JZKijhkljZg_gghkIWNkj\ *b \ajhkeuo khklZ\e&y53 1N5@ > <
j_amevlZl_ jhkkbckdh]lh bkke_"~h\Zgby \ khhi\_Ilkikbdhle Hf
ih ~Zgguf >_izZjlzf_glz fhgblhjbg]Z ZgZebaz b kljZI
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Fbga”jz\Zz Jhkkbb b N=;M BPdEBBHE Jhkkbb \ JN gZ
"bZ]lghahf ;: gbkebehkv feg [hevguo 5;6.feg gZ
Bklhjbg_kdb - dezZkkbnbpbjh\Zeb dzd bgl_jfb
I _jkbklbjmxsmx Mqblu\Zy gZ[ex"Zxsmxky kj_"b iZpb_
aZ[he_ _\Zgby \hagbdeZ dhgp_ipby n_ghlbih\ ;: N _
dhf[bgZpb_c¢c hij_~ e gguo debgbq_kdbo [ b hie]ib]dp gk kial
hkh[_gghkl ¢ \hagbdZxsbo \ j _amevlZl_ \aZbfAh¢_ cgbd\
nZdlhjh\ B” glbnbdZpby jZaebqguo n_ghlbih\*ithl&Vey |
oZjZdl _jbamxsb_ky gZeh _gb_f mgbdZevguo iZWyup |
f oZgbafh\ dhlhju_ hij_~ eyxlky \ "\ _ ih*]jmitwo \ea Z)\dpkK
(Th bffmggh]h hb4, 1&1, 200@ < aZ\bkbfhklb hl IbiZz bffmg
\u”_eyx!l "\ _ ]jmiiu [jhgobZevghc Zklfu ;: k \ujEjhihgludiB
(Th  hI\_ I b ;: 7~ey dhlhjhc g_ ozZjzdh2jgmlibmdgZKkjltop k!
\hkiZe _gby
D i_j\hc ]Jjmii_ hlghkylky Zee_ jlbqg_kdZy ;: Zkidygdly\
b;: o0ZzZjzdl_jbamxszZyky jZa\blb_f \[jhbohkgZafitbabq _
gZ]ljmadm <IlhjzZy ]jmiiZz \dexqZ_1 g_;clkhiheeNgdrhx* ;fxIhf
k h"bj _gb_f b ;: dmjbé&d,g6dB0 164, 170, 331]. Ijb ;: \lhjh]h IbiZ
AuoZl_evguo imlyo gZklh gZ[ex"Z _ lky bgnbevljZy
N 1ljZgmebjh\Zggufb Imqggufb de |dZfb b ebfnhpjhéZfdby
[hdZeh\b”guo de _Ihd b gZjmr_gb_iehlgh]h kho tleg |lgthy
> g”™jblgu_ de_Ildb >D nmgdpbhgbjmxsb_  dZd
ij_a_glbjmxsb_ de_Idb \ bffmgghc kbkl_f_ h[eZ"ZHlpkbh
Zee j]l _gh\ Ilhke jZkihagzZ\Zgby Zee j]_gh\ hg bk tib]]bmm:
1" ijhbkoh”bl ij_"klzZ\e_gb_ Zglb]-ghfingzbhl\@pd4d LWIhI
ijhp_kk klbfmebjm _| ijhebn_jZpbx b “banei_jgunZ pex Ih
jZaebgqgu_nmgdpbhgZeVVaBu54,70 258 P08, 6,308@ JZg_ _ \u”_
lhevdi bTh imlb bffmggh]lh hiI\_1Z < gzZklhys _ \j_ fy
jZkrbjbebkv b kgblz _Iky qlh ijb ;:ThbhJm2, ThulvIidizd [5Bd
dhf[bgbjh\Zggu_ bffmggthl/Th2\ThATh17,Thl/Thl7 [54, 270].
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F_oZgbafu jZa\blby ;: ~h kbo ihj g_"hklZlhgghaban
\dexqZ | ijhp_kku baf_g _gby wg _ j] Ibg_kdh]hbkihkdhyhy
hif _gZ jZa\blby Jbihdkbb hdbkebl _evgh]h klj kdkizydit.k b |
Dexqg_\mx jhev \ iZlh]_g_ahdbkbpjlZ elvguc k?Pjjhkimkbe g
gZ[ex™"Z _lky ijb mly e gbb wZlhdklpgglklbh]h ijhp_kkzZ L
_]h bgl_gkbnbdZpby ijhbkoh”bl g_ lhevdh \ mbkiook
aZlhe \Zglbcihgdh\ha”_ ckl\b_f g [eZ]hijbylguo nZdlhjh\ \g
ijb\h~bl d hdbkebl_evghfm ih\j_ "~ gbx lIdZg_c e vjgh\b
ijhp_kk294@ :dlb\gu_ nhjfu dbkehjh”*Z mqgzZkl\mxI \
ojhgbq_kdh]h kbkl_fgh]lh \hkiZze _gby b yleyxlky U0#ex
f "bzZlhjzZfb dhlhju_ \ azZ\bkbfhklb bhl\gbae\glmbgjdh]h m
j_Imebjmxl!l Jhf_hklZlbg_kdb_j Zdpbb Z IAd "~fhgjml \diAg

b aZimkdZlv 1Zlh] _ggu_ ijhp_kku lj_~r_kI\_ggbc
\gmljbde _|Ihqguo :ND y\ey |k hid@4#- jhdkiblhjuc h[jZam _|
fhe _dmeyjgh]l]h dbkehjh”Z ihke_ ijbh[j_| _gby haghghl 2

hdbkebl _evgh]l]h nhknhjbebjh\Zgby \ fblhoteg/tdyohldék e
\hkklZgh\e _ggh]h gbdhlbgzZfbr"Z” gbgnhknzZlZz G:>NC
G:>Neéhdkb*rzahc bkfmlbjmx|l *"h i_j _dbkfHXM®R"hHphZ ckl\b_
kmi_jhdkb "bki@rlkidnkh[gZ “"bnnmg”bjh\ZIlv \ pblhahev b
j _"“hdkm\kl\bl _evgu_ kb]JgZevgu_ imlb qglh fh | \uau)
ih\j_"~_gb_ ebib”h\ [_edh\ b 9@ _261b "B 359. :ND
wg”rh]_gghlh ijhbkoh ™~ _gby \uk\h[h ~Zxlky \ hkgh\gh
de IdzZfb whabghnbeZfb g _cljhnbeZfb b fZdjhnZ]ddbldh
\dexgqZy wibl _ebZevgu_de Idb de I|db ]JeaZZNdlew gk dmk
nb[jh[eZklu IZd _ ijhba\l294B7/5ND >

lj_ \ur_gb_ mjhA§D ijb\h2bl m J[hevguo ;: d m\
dhgp_gljZpbb fZehgh\h]h MbXew*h[b~}¥h kh” j"Zgby hdbk
1Zzd"_ d bklhs _gbx Zglbhdkb~Zglgumf fjvaZgbZ&@hb\ghklt
Zglbhdkb”*Zglguo n_jf_glh\ 1Zdbo dZd dZlZeZalZ mkadbh
i_jhdkb/234,310@ Hdbkebl evguc klj_kk dzZd kzf ih k_[_ |
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\hkiZebl _evgh]lh ijhp_kkZ mkm]m[ey | | _q_glkeb]: ev@h
\hkklZzgh\bl _evgh]h [ZeZgkz \ _~ | d iZlheh]bg_kdbf b
khdjZs_gbx ]Jez”~dbo furp b ]bi_jj_Zdlb\ghklb ~uod4dlk e
"bk[ZeZgk gZjmr_gb_ j_]meypbb de_Ihggh]h kbgdzel
kbkl fu Zglbhdkb”"Zglghc aZsblu kihkh[klI\mxI| jZa\kIbx b
[234, 294].

BffmghiZlhnbabh&k]by \dexqZ | Zdlb\Zpbx dZd \jh
Z™Zilb\gh]lh bffmggh]lh hiI\_1Z ijb nhjfbjh\Zghkbklojfrgdlt
\hkize &#HW52 174,208. Ijb ;: -1h IbiZz \ hI\_1 gZ ihkilmie _gb_
l-de _Idb Zdlb\bjmxI| \THZpbldthbgh\ d dhlhjuf highkylky b
(IL) -4, -5, -9, - Ba dlbo HL- hdZaul\Zxl| klbfmebjmxs__ \ha” _
ebfnhpblu qglh ijb\h~bl d m\_ebq_gbx ijdh mdbogigeys fm gl
k\hx hqg_j wMI| ijhp_kk bgbpbbjm_ | ~ ]JjZgmeypbx In
\uk\h[h"* gb_f jZaebgguo f_~bZlhjh\ \hkiZe_gby \d
e_cdhljb Wub f_~bZlhju kihkh[gu bg"mpbjh\Zlv \hkiZe g
lez*dhc fmkdmeZImju [jhgoh\ qglh fh™ | ijb\g&khtkidadlfZZa\b
hife _]gZ_| ihklmie_gb_ whabghnbeh\ \ e ]Jdb_  Whabcg
f "bZlhju \ |Ihf gbke_ ]JeZ\guc hkgh\guc [_dhoh_Idhivhgg:t
de_Idb d \uk\h[h ~_gbx ]bklZfbgZ b e_cdhljb_gz 4H4&d\gu
bg]b[bjm_|I fmkdZjbgh\uc Zp_Ibeohebghluc j_p_ilhj
\uk\h[h"* gbx Zp _IbeohebgZ ba ohebg jl]bg_kdbo g fj\h\
IL- g _ihkj ~klI\_ggh k_gkb[bebabjm_ | khdjZs _gb_Je&"c
iml_c¢c klbfmebjm_| wibl_ebZevgu_ de_ldlguk bdjbdbphpi]:
nb[jha WIb f _oZgbafu ih™ _j b\Zxlkli- pbbiidbgZéihlhju
bg"mpbjmx| wdkij-4Hk-BXL- HL-13[56,82, 152, 176, 253, 269, 285, B§]
jbkmghd



21

AnnepreHbl MonnroTaHTbl, BUPYChI

|

A l
il

IL-33, TSLP, IL-25

l l

Th9 kneTku Th2 kneTkun ILC2 kneTkun
/
l IL-4, IL-13,
/ IL-5 —_—
IL-9 QosuHodpuUnbl
B kneTkun
IgE MBP
- v
P (R
TyuHble KNeTKu ,"' Q '| l" ‘ “,Tyqule KNeTKun
\ / \ ,'
A y A 4
JleKoTpueHbl, rMCTaMuH JleMKOoTpUeHbl, TMCTaMUH

— -~ — -

Fnapkaa MycKynaTypa AbiXaTe/lbHbIX NyTen

Jbkmghd oZgbaf ;: k \ujZThgdui_Ihf Habibb ~j 022

ljbf_qZgbISLP + Ibfbg_kdbc kljhfZevguc ebfiORintwdbfgnhb”~rgu_ de |
\jh™~ _ggh]lh bffmgbl_IZ \lhjhc Jjmiiu

Thl bffmgguc hlI\_|I h[uggh Zdlb\bjm _Iky ijb bgn_«
\bjmkguo Z 1zZd"_ ijb ih\j_"~ gbb wibl_eby _IjhbjKolh10L
bgl_jn_jh o(EFEN- nZdlhjzZz g _djhazZzéevn(®NFeb b IL- Wlb
pblhdbgu mqgZkli\mxI|l \ ijhp_kk_ \hkiZe_ _gby " hdkal[ kdVvrgxk
ebd\b*"Zpbb iZlh] _ggudNE]_omlkbeb\Z | khdjZs_gb_ Jez~?



22
"uoZl_evguo lANY_BTNF-. mkbeb\Zx!l i _j "ZgmC#b)glee\db
furpZo "uoZl _evguo iml_c b bg"mpbjmx| bol(Q4i53;38d.dlb\¢
< ijhp_kk_ nhjfbjh\agblywidZ bffmggh]lh hiI\_[ZThde |

k _dj_Ibjmiktl7, IL-6, TNF-. b IL- WIilb pblhdbgu kihkh]
j_fh” _ebjh\Zgbx 7~uoZl_evguo inmb2 &4, ih0, ;152>410]. IL-17
kilbfmebjm_| wibl_ebZevgu_ de_Idb b nb[jh[eZklu

o_fhzlljzdlzZglh\ g_clgKQUWUAR) dhlhju_ j_djmlbjmxl g_cljh
e _]db_ DjhflL-ifAhmkbeb\Z | khdjZs _gb_ b ijhebn_jZpbx
AuoZl _evguo iml_c¢c glh kihkh[kI\m_| ih\ur_gbx ob ]l
j_fh”~ _ebjh\ZipB A7§.

QZklh ijb [jhgobZevghc ZklIf_gZ[ex™Z |KglKhqg AlAgb
[54, 70, 135, 152, 208 296,308 321@ jbkmghd Jy~rhf Z\Ihjh\ ihdzZa
0ZjZdIT{@_ei_jgh]lh bffmggh]lh hI\ _1Z kh kl_i_gvx dhgljh
dhgljhebjm_fhlh | _q_gby fh]lmTh Zh&/Xh ZIwThy ijb gZklbq¢
dhgljhebjm_fhf | £Gh2gibhb/, Th1/Th  brh  Ibiu bffmggh]h R\ |
54, 66].

< hj]J]ZgbazZpbb iZlheh]bg_kdbo b nbabheh]bq_kdhoo I
ijb ;i djhf CD4" \Z"gmx jhev bgR28&I L-de_1dB23> 342, 36q.
JZkkfZljb\Z _fu_ km[ihimeypbb agZqbfu \ nhjfbjh\49bbZzd
b bgn_dpbhggh]l]h ] _ g _aZ :ee_jl _ggZy klbfmeypy hbjl
ijhebn_jzebl Lebfnhpblh\ dhlhju_ \uihegyxl-o.eddpx k
bljzxl \_"msmx jhev \ nhjfbjh\Zgbb Zlhibqg_kdh]kl_hl
bgn_dpbhggh]h izZlh]_g_az ;: hkgh\ge@D8 jketbfrhpbxl
h[ez"Zxsb_ pblhlhdkbqg_kdhd3ZdIH\glZldiwx\ gZklhysbc fh
ijZdlbg_kdb hlkmlk\mx| "Zg€p8 déd_\thelz\ijh]j_kkbjh\Zgb _

< aZ\bkbfhklb hl Ibiz bffmggh]lh hI\_[Z \Z gmxbjh2xI|\
IL- DbIL-6.1L- kqgblZ_lky h”gbf ba ]JeZ\guo pblhdbghlh2\ n
bffmgghhl\_1Z dhlhjuc 1Zd _ mijZ\ey | \ujZ[hldhc digb o
pblhdbglhiAdbo WZdhbL-13, Th2 de 1dZ113,820, 80]. Jy*hf mqg_guc
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bkke ~h\Zmgbyobinvitro ihdZaZgzZz \Z ghklv » _1Zevgh]HL#am
Ijb ;: 92 118, 184].

FeHeTnueckue pakrTopbl, 6akTtepun WUHPekunu, noBpeXxaeHns

v v
AlMNK AlNK
Th17 kneTtku Th1 kneTkun
a
17 ——» 2 <+«—TNF-a
Hentpodounoi

Fnapkaa MycKynaTtypa AbiXaTe/lbHbIX NyTen

Jbkmghd oZgbaf :: k khqThzggulhf Habib b ~j2022)

IL- ij_"klz\ey | kh[hc ie_chljhiguc pblhdbg d
ijh mpbjh\zZlvky fgh]bfb IbiZzfb de_Ihd \ hil\_I gz \kiadl¢k
\hkiZebl_evguo klibfihe 206, 3848 3AHA9@ < jy_  bkke_A7
ijh~ _fhgkljbjh\Zgh ih\ur_gbL- m\yhkgyhjhld_ fhdjhl_ b b
[fhgohZev\ _heyjgh]h eZ\Z phevgipo mZ 1Zd" _ [he__ \ul
kh~ j°Zgb_\ ;:E [hevguo g _Zee jlbg_kdhc ;: ih kjZ\g_gb:
ihdZazl_eyitbpb_glh\ k Zee_jlbg_ka&h3 40k@fheuy\e_gZ kb
k\yav f_""m \ukhdbf kbkl fgluf mghlyg fklvx Zklfu ijb
dhjj_eypbb fIL*mb [bhfzjd_jzfb \hkilhe ¢lbiz dhebq_k
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whabghnbeh\ \ djh\b b fhdjHA4E \ mdpn\lgv agZg _gby n
\uruoZ_fhlh hdkb”Z ZahlZ \ [hevrbgkl\_bkke_ ~h\Z&bc q
33B5@ H~”gZdh g _dhlhju_ mqg_gu_ mlI\_j ~Zx!| Igdhihg\heyqz
>D aZo\Zlu\Zlv Zee j]_gu b bgbpbbijhpbivbogeldh] gvnn_
\hkiZe_ T2 b bd&hl7 IbiZz 39 205 206, 254].

< kb]gZeblg]_ b IL- ZdIb\gh_ mqgzZklb_ ijjogbfiZlj
bgl _je _cdbdzj_p_ilhj bgl_je_ cdbgZy\ey Iky h[sbf j_p, ilt
hi\_gqzZxsbf azZ i_j_"~"Zgm kbJlgZehVZdlZdlLH. 1jb Ihf qhhz
pblhdbgz y\eyxlguf nzZdlh)hijhp_kkZo \ujddbiBtde 1dZfb
f 1ZieZabb [hdZeh\b”guo de_ I|hd ijh"mdpbb kebghc
f _f[jZgu b nb[ihrdZb]jZ | p_gljZevgmx jhev ijb Zee ThHdq_
|biZ172, 177, 180, 217, 385, 419]. Ijb ;:Th2 IbiZz gZ[ex"Z _|Iky g_"hkl
wdkij kKBAR gZ ih\ _joghklb >D wibl_ ebdevigtibd wihf \
fZdjhnZ]Zo b ]JeZ~dhfur_qguo de_ |dZo Nu4¥ZIl]bekvglkd\imm Il
ba[uldl773232 233 241,315,316, 33]. IL-4R ZdIb\bjm _| IjZgkdjbipbx n
6 (STAT6),qlh g_h[oh~bfh ey \uk\lb{hba gboyfmebjh\Zgguo Zg
de |11R07212,264,38@ >hdZadlg-h WIAT6 b]jZxl hkgh\hiheZ]Zx
jhev \ ijh]j_kkbjh\Zgbb ]bi_jj_Zdlb\ghklb ~uoZZeewdyo
1Zzd" _ ijh*mdpbb kebabh2jlbizk!|fnlld/STAT6 mgZkli\m _| \ iZlh]
Zklfu 1 d zZdIBYEbiyb\h~ bl d ~“bnn_j _gpbjh\d_-debhguad
wnn_dlhjgu_ @2 Bdjb Jmebjm_I| \ujZ[hldnmh, bfdgvdbgi&jmILfm
4106 212 260,322@ jbkmghd

< wdki_jbf_gl_ gZ furZzo k fh”_evx ;: [ueh ijh”"
agZgbl _evgh_ kgb  _gb_ ]bi_jj_Zdlb\ghklb "“uoZl_eblgu
e _]J]dbo b f_IZieZabb [hdZeh\b”guo die-4rRntlh gjibd ¢dlgd2v gL
Zglbl _ezf®4d@ Debgbqgq_kdb_ bkke_"h\Zgby ih~I\_jrbek
[ehdZItdR,\ |hf gbke_ "mibemfzZ[hf ijb\_eh d agZqgbl_evg
87% qZklhlu h[hklj_gbc m [hevguo [jhgobZevghc Zklfhc
kl i _gb ly  _klb Z 1Zd" _ d ih\ur_gbkeFN82, 8Z 337, 367,412
414@ LZdbf hliZzabf-4R fh]lml [ulv jZkkfhlj_gu dZd nZdlhju
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agZgbl _evgmx jhev \ k _gkb[bebaZpbb ijb [jhgoba&wygydladu
mqZkilkby HL-4R\ kbkl_fghf \hkiZe _gbb ijb ;: g_~hklZlhqgh

IL-4 IL-4 1IL-13

e

| IL-13Ral
TYK

IL-4Ra JAK IL-4Ra JAK

STAT6 STAT6
B P B
STAT6 STAT6
STAT6 STAT6
P P
STAT6 STAT6
INIUNAYAY) INIUNAVAY

Jbkmghdo fZ i j ~Zqb kb]dlz4/Z idOl _ba j, 2010)

Bffmgh]bklhobfby wg~h[jhgobZevguo [bhilZlh\dZzaZke:
glHL-6R \ hkgh\ghf wdkij_kkbjm_Ilky wibl_eb_f ~uoZl_evc
furpzfb b wg”~hl_eb f Bkike*"hh\Zgby ~ fhgkljbjin&l
\ujZ[Zlu\Z _|ky g_ Ilhevdh bffmgheh]lbq_kdbDb -lde_IdZf
ebfnhpblZfb g _cljhnbezZfb fZdjhnZ]zZfb Imqggdébldeggud]
we f glzfb dhlhju_ g_ k\yaZgu k bffmgghc kbkl[etklu I
djZlbghpblu b de_Idb[184 189, &85}

< gZklhys__ \j _fy jZkkfzZljb\Z _Iky g_kdhevidh \b~" I\ k
gbkeaeleZkkbq_ kdbc kb]gZlethl@lZzdpfigkb deZkl_jguc IdpHIgZe
353,418@ jbkeghd
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Knaccuuyeckuit curHanuHr TpaHcCUrHaNUHr KnacTepHbIVi CUTHANUHT
IL-6/sIL-6Ro/sgp130
IL-6/sIL-6Ra sgpl30 ~
- ) T IL-6/TL-6Ra/gp130
| ADAMIO g - \/‘ | ‘] q|
(©— CAL : L )¢ | — (00!
[ § r | ~ = \
J[ :‘.)r!? 1 [ |
| L | i |
IL-6Ra ) | - |
JAK JAK | JAK JAK | JAK JAK
| I
| I
P : P : P
gp130 2 | " [ gpl30 5
STAT3 : STAT3 : STAT3
} ! ' | |
ST'mp | STAT3 I STAT3
Psrans : STAT3 : STAT3
| I
| . | | |
STAT3 : STAT3 | STAT3
P P | P I
STAT3 | STAT2 | STAT3
| /] |
| I
| I
| I
| I
| I

JbkmghtKo fZ i _j ~Zqgb kb]dZ&EZ-6R ji hdlanoreb *j2022)
ljbf _gZgBDAM- Z"ZfZebabgu

Khklz\ghc gZklvx f_f[jZg \k_o de_Ihd IL\&N-6R{gpldD.fie
dhlhjuc kem bl IjZgk"mdlhjhf kb]J]gAeZ b]hdexmgdL-BR b
lJebdhijhl_bggpl30), wdkij_kkbjm_fu_ gZ de_Ilhqgghc f_f[jZg
kms_ kli\mx| fhelL-®@”Rbégpl30,h[eZ*Zxsb_ jZklI\hjbfhklvx \ "b:
SIL-6R b sgpl30 [14, 216, 278, 348, 349. LZ&IL-6R h[jZam_lky \ j_am
Zevl_jgZlb\gh]h ijhp_kkzZ kiezZckbg]Zz fJGD DbHBORgk]) -
ih\_joghklb de_Ihd ijb mqZklbb ~_abgl_]jbgZ fbgbhéedi
ijhl_Za ih~ \ha”~_ckl\b_f jZaghh[jZaguo \hkiZebl_ eegu&
j_Zdlb\gh]lh [L-edZZdl_jbZevguo Ihdkbgh\ b ~j@4]tbd, 168,dIh
197, 209 221, 400, 418, 426.

ljb deZkkbq_kdhf imlb K\yakil-BBhjb\h”"bl d Zkkhpb2Z)
h[jZzah\Zgbx ]hfh~pggl3h\jb wlhf ijhbkoh”bl bgbpbZpby
nhknhjbebjh\Zgby k\yaZgguo k j_p_ilhjhf dbgZZewgu\Z
fhe _dmeu |ZdSTATADBGTAT3, beb h[_ \f_kl_ ih”\_j]lZxlky
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nhknhjbebjh\Zgby qlh bo Zdlb\bjm_| W"&|jyjhdikgpddKpf |
\dexqdAK1, JAK2 bTYK2. WIh| ijhp_kk bgbpbbjm_| p_ihqdm |
dhlhjuo Zdlb\bjmxlky dzZkdzZdtdub¥bjim] fgo ijhl_KMARK] Za
nhknhbgha¥®hdbygZau glh \ k\hx hqg_j_"v kilbfmebjm
ijh\hkiZebl _evguo [E3 tHhPl6 4@ DeZkkbqg _kdZy i_j ~Z
ijhyley Iky \ de_ldZo wdkij_kkbjmxsbo ILA6Rhglb k\imj
ih\_joghklb |1Zdbo dzZd g_cljhnbeu fzZdjhnZ]idd b3&lkel h |
353.

< hkgh\_ dezZkl_jgh]lh kb]JgZebg]Z e_"bl \azZbfh"
ij_a_glZpbb Zglb]_ gZlLddii+téR,JKEKiheh  _ggh]h gZ ih\_jogh
fhe dmgdlB80,dhlhjZy jZkiheZ]Z |ky gZ ikbfpdgrbdEi, 341,
418].

GZb[he_ _  bamqgy\geeguflky IjZgkkb]#§zZebgd ijhp_kk_
ljZgkkb]gZebg]Z ijhbkoh”bIlLk\WkapXE\hjbfuf j_p_slpRf
Dhfie_#k6/sIL-6R \aZbfh”_ckl\m_I| k Jebdbpl8 glvghh\_joghk
de _Idb glh ijb\h”bl d Zdlb\Zpbb \ g_c \hkidebhl 44 &8Bp Kkl
351-353@ G _cljhnbeu y\eyxlky hkgh\gsif-6Rk | h§jgedihts ]hk
hgzZ]Zo \hkizZ®9@byirrdZaZgh qlh g_cljhnbeu fh]lml [ulv \Z
SIL-6R ijb ;: 140, 216]. < ihevam wlh]h k\b”_ | evkl\m_| nzd

ith\ur_gby mijdil-6R \ ku\hjhld_ ;:E b fhdjhl_m [hevguo ;: |
k dhgljhevghc Jjmiihc Bkke_ ~h\Zl_eb hilf_qdleb lsl\6R \gb
A"uoZl _evguo imlyo m [hevguo ;: ijb wihfibhadhydkepjkkdeg

ly  _klvx aZ[he_\Zgby b h[jZlgh dhjj_ebjh\ZeZ k]in[tufhbZ
aZ k_dnHg\N'en 128, 147, 193, 302 313 348, 349, 430Q).

JhevL- dzZd nzdlhjz jza\blby ;: 1zZd _ ih"I\_j ~Z
] g Ibg_kdbo bkke_ _"h\Zgbc \uy\le _gZ k\yav f_""m
ithebfhjnbaffh29267, rs2228145, rs4537545 ] gHAe6R b ih\ur_gguf
jbkdhf jZza\blby ;: IhdZazZgh qlh wib ihebiRjrkbpife _dhpjb &
mjh\gyfb HN< nhjkbjh\Zgghc "bag_gghc _fdhklb €
khhighr_gby HN< N@?E MklZgh\e _gh qglh |Zlddbeb\izvell
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hls _ie_ _db6R k ih\_joghklb de Ihd | _f kZfuf m\_sbeppbzZy
ithke _"mxsmx i_j ~"Zgm kb]gZeh\Lep/sIL-GRpI3@ [1d,Kl40, 143,
189, 216, 343]. G_kfhljy gZ Ih qglh g _dhlhju_ bkke_"~h\Zgby
mjh\dgb WL-6R Kk ly  klvx [jhgobZevghc Zklfu b kgb  _gb _f
jhev dezZkkbqg_kdh]h IkisRgkhebgpd glh\ k ;: hklZ _Iky g_
bamqg _gghc

<Z'gmx jhev \ iZlh]_g_alhgegebZjczd|j_p_ilhjugZklgHRIlb
2,3,4,6,7,8,93,44,318@ Bo kb]JgZevgu_ imlb ijb\h”yl d Zdlb
we_ f _glh\ ljZgkdjbipbb \ Ihf gbke_ y”~ jghlh AgZigg&Fibip
B), b]jZxs _]h p_gljZevgmx jhev \ |j ]Imeypbb \jh ' gg
bffmggh]h hiI\_1Z q_j a dbgZiK utKKIhfZe l@W\Wpbx {L (Ad-2)
Kk mqZkMAPK, bgl_jn_Jhgmebjmxsbc BZRFB)q_j_ a dbTBKau
IKK OblIKK . TLR j_djmlbjniké _dmeu k "hf_ghf Ihee-bgh?"jre[ gaudk
j_p_1Ih(TIR), \dexqZy i_j\bgguc hI\_| fb_ehb”ghc “bnn_
(MyD88), TRIF, TIRAP/MAL bebTRAM. <k TLR azZ bkdexqTIR8, f
ZdIb\bjmxlky k ih¥ygB8xazZ\bkbfh]l]h f_ozZgbafz \ IRLR3 fy
\azZbfh”_ckl\m_| gTRIFa<ikmlwlb f_oZgbafu ijb\h*yINF-2BdIb
bMAPK, qlh kihkh[kI\m _| \ujZ[hld_ \hkiZebl|l edgd@7hB5db
296,378,388@ jbkmghd

JheMR2 bTLR \ jZa\blbb b ijh]j_kkbjh\Zgbb ;: hklzZ Ik
bamqg _gghc \ k\yab k g _h”"ghagZqgufb *"Zggkliimidhz4 18F. g b«
Wdkij_kkbjm_fu_ gZ de_Ilhqotke bTERjZdp]jZx] “"\hydmxkjh¢
hrghc klhjhhgw kihkh[klI\mx| jZa\blbx Zee jlJbqg_kdh]h \
klbfmeygbxbffmggh]h hI\_[Z -khgpmijlbgbfZxl mqgzZklb_ \ bog
g-Th bffmggh]lh hiI\_I1Z b klbfmeypbb g_cljhnb43/ 4% 1B1\hk
187, 219, 246, 248, 347, 378].
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JbkmghtdKb]gZebg]h\uTLRmIBLR iMishrab ”"j2018
libf _qZgb_ EK; tebihih&hkZoZjosbc [ _ehd

lhfbfh IljZz"bpbhgguo f_Ih~h\ OgPhpdpZpkb ki_pbnbqg_
eb]Zg”u ba\_klgzZ 1Zzd TLR djb\bhmxyk|bb [83@4)54, 163, 356].
G@D dzZd b ebihihebkZozZjb”cu bgbpbbjmxl| jAhkbZe on
qg_j_a i6DM-TLR4-nZdIlhj fb_ehb”~ghc “bnn_j (MDY jBEi@b G @I
Zdlb\bjmx! ij_bfms_klI\_ggh ijh\hkiZebl_evgULRR bJ4R4E v g
hrgZdh f_oZgbaf |[Zdhc ba[bjZl_evghkdgg.hklZ_ Iky g_ yk_

ljb ;: ijhbkoh”~bl nhjfbjh\Zgb_ "bk[ZeZgkZ dhfbtkkap
\oh”"ysbo \ khklZ\ de _lhgguo f _f[jZg Z 1Zd _ gZjmbZg lkyy
f A"bzZlhjh\ dhlhju_ b]jZxl dexg_\mx jhev \ jZajWdhgy\® ¥h!|
hrgbf ba dexqg_\uo we_f _glh\ dhlhju_ kihkh[kI\mngxIk &l
\hkiZze gjby;: Dhee_dlb\hf Z\Ihjh\ <ezZ”~b\hklhdkdh]h nbe
GBB FD<E ijh\_~ gu fgh]J]hgbke _ggu_ bkke_ "h\Zghly pb bb
khklZz\Z @D ijb [jhgohe_ _]hqg2829 25edhPb@® ><uy\le_gh ql

;o ijhbkoh”bl ij_h[jZzah\Zgb_ khklz\Z @D \ f_f[jZgdlopW|bl
< qgZklghklb gZ[ex"Z _|Iky gZdhie_gb_G@D kz£dbo dZd €
kl_Zjbgh\hc dbkehlu Z 1Zzd _ Zjz@o6Amgh\hdhdbkahl

kgb Z_ Iky mjh\_gv wcdhaZzZi_glR20:gm\hcWlihk eYblkifjZeZgk \
@D f_f[jZg ijb\h”bl d m\_ebq_gbx bo ~_kldhkMv oqBjmrk
kimdlimjm b ghjfZevgh_ nmgdpbhgbjh\Zgb_ JtégghhdiZlje hj
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gZ[ex"Z _|ky mkbe_ _gb_f IZ[hebqg_kdbo ijhp_kkm:- \ gyhnm
ith™\_j°~Z |ky kgb™ _gb_f dhgp_gljZpbb €18gne \hichdbkzd
k ih\ur_gguf h[jZah\Zgb _f ZjZob"hghAhc Bbkledhazl 1jZ
d b ke W2@:4n-6) 3, 24].

M[hevguo gZ[ex*"Z |ky mkbe gb_ebib”rghl]iihkidH&ylke
ebib”u mgzkl\mxl \ bgbpbZpbb \hkiZebhgdvgubokp[Kldm
\uk\h[h"* _gbx Jbklzfbgz b g_h[ohWdTuj Z@¢lyy de_Ilho
wg_j]l_Ibg_kdh]lh [h45 MK B4 214 222, 363@ <uk\h[h " _gb_
\hkiZzebl_evgufb de_IdZfb b kgb  _gb_ mjh\gydlgmaXbbhix
hdbkebl _evgh]lh klj_kkzZ < j amevlzZl_ijhbkoih’bd bekzim!
hdbke gby ebliddrB22@ Dhg_qggufb ijh mdlZfb i_j _dbkgfl
ebib h\ yleyxlky \ hkgh\ghf m]Je _\h*hjh*u AgWgbdabkighbtl
;. \ghkyl e _cdhljb_gu dhlhju_ yl\eyxlky fhsgufipZélvjib
\hkiZze _gby o _fhzlljzdlZglZfb JjXbomle mbyhhlky ba ZjZo
dbkehlu k ihfhsvexbihdkb] _gZau ljbkmlklI\b_ \ukhdl
ebihijhl _bgh\ gbadhc iehlghklb ebihijhl_bgekehldglgkidv I
ijh~mdlh\ bo ]b”jhebaz zZdlb\bjm_I| \uk\h[h *_gb_ ]
kihkh[kI\m_| khdjZs _gbx ]JeZ”~dhc fmkdme Z|mjadL 21603B3. e v
Wg jl _Ibg_kdZy ihde[dhd&dw\Z | kgb  _gb_ mjh\gy Jexdhalt
g_Jh ebib”cu fhlml mqgzZkl\h\zZlv \ ijhbBY kID]jhfZp |hgy
ih\ur_ggu_ mjh\gb dzZjgblbgZ b Zp_IbedZjgblmh[gh£ Wgtlog \f
\j_fy h[hklj_gby ;: ih~q_jdb\Zxl hdbkebl_evgmx gdhn
f 1Z[heblu mgzkl\mx| \ ljzglkDjlbjftbldhohg”~jbb "ey Hdlhke
276, 363).

Hkh[mx jhev \ nhjfbjh\Zgbb gZjmr_gbc figbhagh gh}pdx
Fblhohg”?jbb hilI\_qgZxl aZzZ ij_\jZs_gb_ iblZl _evguo \_s
gZklghklb azZ kbgl_a Z~» _ghabgljbnhknzlZ LN md@pbldi
b m*Ze gby :ND Zdlb\bjmxl ijhl_Zau dZkiZau Z |Zdgbxki
[ZeZgkZ mjh\gy dZevpby \'de |Id_b j Jmebjmkhdjthe IKkqg
]b[_eb ZAihilhag7, #212). M gZ g9gZgZevguo wlZiZo ijh]j
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[fhgohe ]Jhqguo aZ[he_\Zgbc nbdkbjmxlky iZlheh]bq
nmgdpbhgbjh\Zgbb fblhohg”jbc WIib baf_g_dmawblbpb
fblhohg”jbZevdkomgdpbb dhlhjzZzy \ k\hx hqg_j ~v fh
dZqg_kI\_ dexg_\h]h nZdlhjZ h[mkeZ\eb\Zxs_ BHZ[hmemYZgl
Bkke ~h\Zgby ihdZaulZxl qlh ZghfZevgh_  nmgapkdg
\dexgqZy f_|IZ[hebg_kdb_ baf_g _gby Z 1Zd _ gZjm
fblhohg”jbZevghc i_j ~Zqgb kb]JgZeh\ b]ljzZx|l \Z ' gm#lg,hev
hrgzdh fgh]lb_ iZlh]_g_Ibg_kdb_ \hijhku hklzZxlky g_j_r_

Fblhohg”jbb ijbgbfzxl mqgzZklb_ \ ijhp_kkZo Zdlyp\Z
bffmgghc kbkl _fhc \dexqzZy dzZd \jh' gguc 1Zd Ibl Z~
GZjmr_gb_ nmgdpbhgbjh\Zgby fblhohg”jbc fkt _jIZ&\Zllly
bffmgh” _nbpblguo khklhygbc Baf_g _gby \ h
fblhohg”jbZevguo [bhobfbg kdbo j Zdpbyo Il 2digdn
nhknhjbebjh\Zgb_ b pbde Dj _[kZ fh]lml bg”nZgmh\gby |
nmgdpbhgbjh\Zgbb de_Ihd bffAtg®E. kbkl_fu

< wdki_jbf _glZevguo bkke ~h\Zgbyo ih bamqg_gbx
ZiiZjZlZ gZ th™ _eyo ;: [ueb \uy\le gu kljmdImljgah g bjdfya
\dexgZxsb_ "~ kljmdpbkxhdgbkimxs  gZ[98@ZFHbMklZgh\le ¢
glh fhjnheh]bqg_kdb_IjZgknhjfZpbb fblhohgujijhe;vgfhd nkl
[ulv Zkkhpbbjh\Zgu k bglbpge*mcpibjh\Zgguf iml_f WIh me
ihl_gpbZevgh_ mazklihd LZ 1Zd _ Zdlb\bjh\Zgdjei olhldn &
[Zahnbeh\ \ ijhp_kkZo ijb\h”*ysbo d kljmdImjgufohtg™hhbt
ijb [jhgohe Jhgghc iRBhZB@b <uk\h[h '~ gb_ fblhohg”"jbZ
flI>GD b :ND bl]jzZxl \Z'gmx jhev \ mijZ\e_gbb ijhlp \kk
bffmgguo del299Zd. ¢ f g _ _ Ilhgguc f_oZgbaf _s_g_ \ih

Fblhohg”jbZevguc imlv kqblZ Iky h”gbf ba hkghbgu
] _ZebaZpbb dhlhjh]h ijhbkoh~bl agZgbl_evgh?jbBeal gy :
kljmdlmj m _ gZ jZggbo klZ”"byo iZlheh]bqg_HKdhljh gihby
ijhgbpZ _fhkib \g_rg_c f_f[jZgu fblhohg”jbc ijhbkoh”b
JZkI\hjbfuo [_edh\ \ pblhieZafm -\ kemqgqZ_ khqg_
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ijhgbpz _fhklb \g_rg_c¢c f_f[jZgu kh kgb _gb_ f f f[jZdg
fblhohg”jbc de_Ihd \ pblhahev ba fblhohgMbdK \udhl’hhu
bl]jZz_| dexq_\mx jhev \ j_Imeypbb wg_j] _Ibqg_W&dh]hZglgh:
ijhp_kkZ ijhbkoh”bl Zdlb\Zpby dZkiZa qlh %eyn bogbghZp
Zihilhlbg_kdh]lh imlb ]b[_eb de_Ilhd WIb\Zzjnlybe d Zkkiyba\u
dZkiZaudhlhju_ y\eyxlky \Z gufb mgzZklgbdZfb j[3Z8B&Zph
121, 42@ Djhf_ Ihlh ghjfZevgh_ nmgdpbhgbjh\Zgb _mfbllh
h]_ki_q_gbx ljZgkihjlZz dZevpby ijb wlhf ih\by_dg2y pdly
fblhohg”jbyo kihkh[kI\m_|I bg”"mdpbb Zihilhlbde kit hi
]b[_eb

< oh”_ bkke_~h\Zgby gZ wdki_jbf_glZevguo “b\hl]
dhebqg_kl\h fblhohg”?jbc b myhwighv &bEevguo de |IdZo "L
iml_c m "b\hlguo k fh®_evx ;: agZgbl_evgh kghhglgheinhgkk
]Jimiih252@ < oh”_ ~jm]h]h bkke_"h\Zgby mklZgh\e_ gl
[hevguo kljzZz~*"Zxsbo ;: ly  _eh]l]h | _g_gby oZjZdlf pbdiglk
FIF [844@ >hdZazZgh qlh ijb ;: gZ[ex*Z |Iky kgb \ghb
e _cdhpblZjghc ihimeyplglbh dedlhadu\Z | gZ "“bk[ZeZgk w
ijhp_kkh\ WIh khklhygb_ fh | kihkh[klI\h\ZIlv Rbhglhdglz
ke ~klI\b_ Zihilhlbqgq_kdhc de 26n49g39e6Ji{gbb_gb _ FfiF _|
[ulv h[mkeh\e _gh kljmdImjgufb gZjmr_gbyfb khklIZ}jjzZZghb
fblhohg”jbc >bk[ZeZgk khklZ\Z "bjguo dbkehlcfijfhppaghblf
dihl_j_ __ ijhgbpzZ_fhklib b jZza\blb®, 28029hmgdpbb >

Lzdbf h[jZzahf ~Zggu_ bkke_"h\Zgbc ~_fhgkljbjmxlI k
f ozghaf;: k gZjmr_gbyfb wg_ j]l_Ibg_kdh]lh f_IZ[heb:
hdkb] _gZpbb J]bihdkb_c \ujZ[hldhc :ND jZa\blbkkzhdb
nhjfbjh\zZgb_f kbkl_fgh]lh \hkiZe_gby Debgbd_d&dbb_ij
ijh]j _kkbjh\zgb_;: fhlml mkm]m[eylKadghh[\Zlagg hXdIlF
Ihf qbke_ I\ _j~uo \a\_r_gguo gZklbp ZIfhkn_jgh]lh \ha”“m«
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1.2. <ebygh\ j2uo \a\_r_gguo gZkhlkkm jgh]h \ha”moZ c
hdbkebl _evguc ]hf_hklZa kbkl_fm bffmgbl_|Z b fbl
ZiiZjzZbffmghdhfi_|I _glguo de_ Ihd

lh "Zgguf <HA aZ]jyag_gb_ YHalhkmgdghdhhkbl h]jhfgL
a“hjh\vx gZk_e _gby ih \k_fm fbjm _° ]h~gh kl2Zd¢h\ghk
kf jl _evguo bkoh”h\ b mf_gvrZ | dZd ijh”*he bl _eVigadkibv
[415417@ |h hp_gdzZf <HA dhfie_dkgh_ \ha” _ckl\b_ aZ
ZIfhkn_jghlh \hamozZ Z 1Zd _ \ ihf_s _gbyo ijb\hé¢bl
e IZevghklb ijb[ebabl_evgh fbeebhgh[V, 80, 6hW1d 146, ]t
213 259, 355, 377, 381, 384, 395 306, 415] Ba wlhc klzZlbklibdb
hfmkeh\e _gu [jhgohe ]hggMasi&dimeh]b c

< Zlfhkn_jghf \ha”“mo_ ijbkmlkl\mxIl [\ _j~u_ \a\_r_og¢
_kl_KkI\_ggh]lh 1Zd b Zgljhih] _ggh]lh ijhbkoh A jglamel|Z
jZaebqgguo ijhB50RM8, b1, 166, 186, 210, 243, 357, 365, 396, 409, 423 427,

433]. L<Q Zlfhkn_jgh]lh \ha”moZ h[jZamx| ]_|_jh]_ggmx
\dexgZxsmx \ k_[y dhfihg_glu h[eZ"Zxsb_ jZadbqlgu
obfbg_kdbfb k\hckI\Zfb Z 1Zd _ hlebgZxsb_ky ih

dhebqg_ kI\_gguf izjzf _|jzf KhklzZ\ I\ _j~uo \a\_r_gguo
rbjhdbc ki_dlj IThdkbgguo aZ]jyagyxsbo Z] glt\kmKiKl{m xt
hjl]Zgbgq _kdb_ kh_"bg _gby m]e jh*"Z ZedZgu Ilgu_euw
gbljZlgu_ bhgu b ~jm]b[68\80s97KkI0F 229, 383, 423 432)].
<ha”_ckl\b_ L<Q gZ hj]J]zgbaf q_eh\ _dzZ Zkkhpbbjm _|I
\ebygb f gZ [jhgohe Jhqggrtkkrk™hXklomgh g j\gmx kbkl_ fu
hgdheh]bg _kdbo aZ[he \Zgbc > (
Wlh \ebygb_  ijhy\ey Iky rbjhdbf ki_dljhf [bhddh)}bghll
m\_ebg_gby qgZklhlu j_kibjZlhjguo kbfilhfh\ Wghkd]jZgbfu
\hajZklZgby qZklhlu ojhgbq_kdhc h[kljmdIb\ghc Hbeghy
kemqgZ_ \ kf_jlghklb hl [jhgohe_ Jhggkm™Mb Kl hjc* iggheh]bb
g_kfhljy gZ gZdhie_ggu_ d gZklhys fm \j _f gb ~Zgbwab
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f ""m aZ]jyagyxsbfb \_s_ kI\Zfb \ha”mozZ b a”hjh\v_f
g_j_r_ggufb

<ebygb_ L<Q gZ nmgdpbhgbjh\Zgb_1dZg_c ibvide blhc
in vivo \ hkgh\ghf azZz jm[_"hf ijb wlhf \ [hevrbgkl\_ ken
bamqg_gb_ fhghdhfihg_ €9 0011906, 345, 372, 433].

Hkgh\ghc ahghc \ha”_ckl\by L<Q ijb \*uoZgbmoZl
yleyxlky \_jogb_ ihehklv ghkZh]ghldiz b gb gb_ ]hjlZ¢
[fhgob b [jhgobheu ~uoZl evgu_ imlb ]*_ ijhbkoh”?
\azZbfh”_ckl\b_ dgaklldykikibjzZzlhjghlh IjZzdlZ NjzZdpby L<C
jyr"zZ f_g_ fdf kihkh[gZ ijhgbdZIlv q_j_ a f_f[jKigtgde _
djh\hlhd wlb gzZklbpu ihiz*Zxl \ jZagu_ hjl]Zgu b khd&Za
\ha” _ckl\b_ gZ de_Idb jZaebqguo IdZg_c qlgbixb\in}pa gz
|dZ gy 60,5255, 318, 381, 413, £9, 434, 436]. K h[jZah\Zgb f :ND bghbj
hdkb”ZIb\gh]h klj_kkZ de_lhgguo kb]JgZevguo dZkdZz
Zglbhdkb”rZglguo f_oZgbafh\ k\yaZgZ Zdlb\Zpbyhejhp |kkH
\ha”_ckl\by bg”mpbjm_fu_ L<Q gZ de _Ilhqghf nZjk\g
wib] _g _Ibg_kdb_ IjZgknhjfZpbb Z 1zZd _ fh”~bnbidgpbodw
fZ1_jb #1799, 100 119, 123, 226, 249, 345, 372, 392, 433].

GZ nhjfbjh\Zgb_ j Zdpbb \ebyxl jZaebqggu_ ekdihy.
Z "khj[bjh\Zggu_ f |IZeeu b hj]J]Zgbqg_kdb_\_ s klI\Z O
ithebpbdebq_kdb_ ZjhfZlbq_kdb_ m]e_\h2Rijbf*ug IfMgah[
nemhjzZgl g ibj-gh”*Hfbu_ kh_~bg _gby obghebgu b #j
jZa\blbx hdbkebl_evgh]h klj_kkZ K\yaulZgb_ eb1ZgdmXx I
ljZgkehdZpbx b bg"mdpbx n_jf _glh\ f_IZ[hebaf@ dlkd gh[g
pblhojhRPZ50 (CYP1Al, CYP1B1, CYP5)hlhju_ \ k\hx hgbj\h”yl d
wnn_dlm |lhdkbnbdZzZjhtba\h” "yl [lpdblhlhdkbg bkdbghlhdkbqc
ijh”~mdie5, 282, 370].

F IZeeu Z7~khj[bjh\Zggu_ gZ L<Q ijb \azZbfh”~_ckl
wdkij kkbjm_fufb g _clj(NABPHEbdkb”~Zahc fb_ehi_jhdk
kihkh[gu dZlZebabjh\Zlv ~"Zevg_ crbbokktbkle\b! ewghuc p
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\uaulZlv hdkb”Zlb\gh _ihM4, 251@b Kms_ kl\mx|l "Zggu_ ¢
\ukhdbf kh” _j"Zgb _f Iy _euo f_|Zeeh\ kihkh[gu klbfmbab,
Th2 b Thl7 bffmghfm imlb dhlhjh_  khijh\h *Z Iky Jbi_
AuoZl_evguo iml_c b \uk\h[h ~_ glh-5flpb3 HEN b+ : 269

L<Q fhlml kh~ _j ZIv ebihihelokFoZdhXw_  kihju dhl
yleyxlky _kl_kI\ _ggufb ebJTER" "Zflzdey hdbke ggu_ nhknt
gmde_bgh\u_ dbkehlu dhlhju_ ~_ckl\mx| dZd#|deéRI[164 ZIL
346]. EbihihebkZozkbfunebjmxl de |dbBLR4, h*@Zdh L<Q fft
kilbfmebjh\Zlv wibl _ebZevgu_de |db “uoZITRE2gB4 1641 c
370@ Ijwlhf khhlghr_gb-owhbdoc \Zjvbjm_ | \ aZ\bkbfhklb
Ibih\ de_Ihd b jZaebgguo ih jZaf_jguf *"bZiZak9RfZhnmd L
[164, 370]. LZdbf h[jZahf \ hkgh\_ih\j_ "~ gbc \ualZgguo
e bl hdbkehilc ebg[ZeZgk b nhjfbjkKbEIghgh]h \hkiZe gb
kihkh[klI\m _| jZa\blbx fblhohg”jbZevghc "bknmgdpbb

H[jZah\Zgb_ :Nmhjtbjh\Zgb_ hdbkebl _evgh]hb]kdilkKl
j_rZxsmx jhev ijb \ha”_ckl\bb L<Q gZ hj]JZgbafh Zmlb\b
k\yaZgguo k \hkize _gb_f b ih\j_ "™M2@b2]fHigblfhda> hkgh\
ljb]] _jguo f_oZgbafh\ I|hdkbqg_kdh]h ~_ ckl\by y\ey Ik
bg"mpbjh\zZIv \ujZ[hldm :ND qlh ijb\h”*bl d ja2agbhbkidk kKB
kgb™ _gbx mjh\gy wg”h] _gguo Zglbhdkb”Zglh\ HjlZg
ijbkmlkl\mxsb_\ khklzZ\_ L<Q fh]lml hi*rzZ\Zlv we Kkljt
h[jZzah\zZgb_f k\h[h”guo jZ"bdZeh\ kmi_\jlhckkb"ZgZEhIDe¢
h[jZahf hl*"Zxl we _dljhgu k h[jZah\Zgb_f kmi_jhdkbfMgrli
gZijyfmx bklhsZlv wg”h]_ggu_ Ibheh\ul24,7335HBY) kG168, | u
236).

'ND o0ZjzZdl_jbamxlky ih\ur_gghc j _Zdpbhgghc kilikh]|
bg"mpbjh\zZlv b fhmebjh\Zlv jZaghh[jZagu_ fhélgbmeh]mg
kihkh[kI\h\ZIv ih\j_ "~ gbx de_Ihd 1Idzg, t dhghjdgbh\blg
ijb\h~bl d jZa\blbx b ijh]j_kkbjh\Zgbx jZaebqgkilokiZylydk
ljb m\_ebqg_gbb dhgp_gljZpbb :ND “h mjh\gy i) Kibrz
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nZdlhjh\  Zglbhdkb”*Zglghc aZsblu \ [bheh]bqg_kdbo
hdbkebl _evguc klj_kk WIhl ijhp_kk djhf_ bgfewghijdh
fhrbnbdZpbb [_edh\ b ebib”~h\ fh _I ijb\_klbrgnmde "Kglg\
b ~_ahdkbjb[hgmde_bgh\hc dbkehl b \  dhgr_qgohx
nmgdpbhgbjh\Zgby de |hd [3B6, | Z@ c¢c H[uggh [bhfZj
k\b” | _evkl\mxsb _ h gZebqgbb hdbkebl_evghlh kI
Zkkhpbbjmxlky k fhbnbdZpbyfb bg” mpbjh\ZggufbozZd
jZ"bdZeh\

AgZgbl _evgmx jhev \ | |me&epdgky Bkedkdb b aZsbl_ h
hdbkebl _evgh]lh klIj_kkzZ bljz_| ih*™ _j Zgb_ Ibhe”bkm
h[_ki_gqb\z_fh]lh Zdlb\ghklvx Ibhj _~hdkbgh\hc kbkl ]Jémn
H[jZlIbfu_ ihklljZgkeypbhggu_  “bkmevnb”gu_ fh~bnbd

ithke ~"mxs__  \hkklZgh\e*lgbmevbB®bkbfufb Zglbhdkb"Z
n_jf_glZfb y\eyxlky gZb[he__ agZqbfuf f_oZgblafhf Ayadrk
kb]J]gZebg]Z

=zemlZlbhgh\Zy Zglbhdkb”"ZglgZy kbkl_ fZ(G3H)I|hG:I>MNa ]
aZ\bkbfhc JemjlZtmdgZau b ]JemlZj ~hdkbgh\ =emlZlbhg
wg”™h] _gguf Zglbhdkb”Zglhf g_ihkj_"~kI\_ggh mqgZkIbmx
k\h[h*guo jZ"bdZeh\ b Zdlb\guo kh_"bg_gbc dbkehjh”".
wdah]_gguo Zglbhdkb”Zglh\ [Zdbo dZd \bl|%fllgui K b \?jh:
Zglbhdkb”ZglZz g_ihkj_"~kI\_ggh g _cljZebamy :ND bdh
\ha”_ckl\bb L<Q b ij_iylkl\m_I| bo iZlh]_dgbhfm \ebmdgbK
b]jZ | dexq_\mx jhev \ [bhobfbq_kdbo ijhp_kkZo"2 |
\h*hjh~rzZ k mqgzZklb_f n_jf_gth\jHdkdZZahgDjhf_ Ih]h ]
kKihkh[kI\m_| ZdIb\Zpbb jy*Z de_lhqguo kb]gZekaelt-oBd¥ k ¢
MAPK [3,8, 247@ Bf_xlky k\_~_gby qlh ]JemlZlbhg b JemlZIb!
hkgh\gmx jhev \ ih*" _jZgbb wg_j] Ibg_kdh]hyZrelFgjkZz d
\ha” _ckl\bb 165 @0 LZdbf h[jZahf JemlZlbhgh\Zy kbkl_
\hkklZgh\le _ggmx \gmljbde _lhggmx kj_"m h[_Kibgh\ZgybW
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ijZ\bevghc |Ij_Ibgghc kljmdIimju [_edh\ b j_]mdéhjenyhdexit
ijhp_kku \ Ihf gbke_ Zdlb\ghklv Ibhj_~hdkbgh\hc kbkl_fi

Lbhj_~hdkbgh\Zy kbkl_fzZ azZgbfZ_I \_~"msmx ihathgbx
hi\_1Z b dhgljhe_ \hkiZebl_ evgulox-lijhpihlelggbd | nmgdy
Zglbhdkb~zglz \hkklzgz\eb\Zy ~jm]b_ [_edb q_j_fd h]
k\yayfb pbkl_bgZz Z 1zd _ \uklmiz_I \ jheb we_dl
jb[hgmde_hlb”j_~"mdlZau Ibhj_~hdkbgi_jhdkb”"
f Ibhgbgkmevnhdkb”j "mdlZaWk Kb b4 \dkdgu ¢ THYNIE db
Ibhj_~"hdkbg nhjfbjmxl dhfie_dk dhlhjuc b]ljZ_| mM&ygmnk
]hf_hklzaz jijhpdkkh\ b \hkiZebl_evgino j\Zihelyy _| nmgd
azZsblgh]lh Z] glz ~ey bffmgguo de |hd g _al¢gZkbahkl |
bglb[bjmy ijhp_kku Zrkhilkehzkh[kI\m _| \hkklZgh\le _gbx “b
k\yva ¢ \ [ _edZo b h]jZgbgb\Z | h[jZah\Zgb _3\@ndphid®s |
366,431@ J_ameviZlu jy*"Z brkive binvitbdg'ihd Zau\Zxl qglh gZdh
Trx- bljZz_1 \Z'gmx j_]meylhjgmx jhevNFR BZdlbWakbjb kkt
ijh\hkiZzebl _evguo pblhdbgh\ ijb \h&2v, 7k 255p2712,<305,43].
Bf xlky k\_"~ gby gqglh hdbkebl _evguc klj_kk \ua\aiggut
\hkiZze _gb_ ihkj_"kI\hf ZdIb\IXpPPINFi®BIdkh fh meypbb i
p53/dZkiBap75 268@ H”MgZdh I|hqgu_ fhblZghkyu g_"hklZl
bamqg _ggufb

Fbdjhlhdkbdzglu Zlfhkn_jgh]h \ha“moz alzZfilmkggixd
kbkl_fuhij_~ _eyxsb_ rbjhdbc ki_dlj aZ[he_\Zgbc \ hkgt
ojhgbqg_kdh_ \hki%0el78 B36, 283, 340, 379].

= _g_jZpby :ND ih” \ha”_ckl\b_f L<Q nhjfbjh\Zgb_ h¢
bg mpbjm_1I| i_j _~ZgnNFkB]gKARK [404@ G _kfhljy gkh Ihb
\ha”_ckl\bb L<Q ZdIb\bjmxlky h[Z kb]JgZevgud ijmtEZ x srizk/
jhev ijbgz~e_"bNFimIBl 258 336,373, 401@ :ND fhlml g_ihkj_ 7l
\ha”_ckl\h\ZIlv gZ de_lhgqgu_ dZevpb_ \u_ dZgZeu b/ Zdm
\gmljbde I|hlgggguo kb]JgZeh\ >bk[ZeZgk hdkb”*Zglh\ Zglt
1Zd"_ ijb\h”~bl d ZdNB\E 6% 36, 373.
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ljh*mdlu hdbkebl _evgh]h klj_kkZ aZimkdZxl| kjpijgZe
j_Imebjm _| wdkij_kkbx fgh]bo ijh\hkiZebl _ elvguwo plb Igid\b g
b boj p ilhgh¥B2@ < j_amevliZl_ \ha” _ckl\by fbdjhlhdkb:
kbgllLa IL- b nZdlhjZ g_djhaZiNFFmobeellfnhpblZfb :dlb\Z
wlih]h imlb klbfmebjm_ | AjuZdbydbh]K [ _edZ b ku\hjhlhggh
350, 245, 300, 318@ <hkiZebl_evguc hI\_| gz fbdjhlhdkbdZz
\ha"moZ 1Zd"_ h[mkeh\le_g f_oZgbafzfb ih\j_ "~ 746y flbdq
aZimkdZxl kb]JgZebg]h\u_ imlb \ j_amevlZl_ byZpby
dhfie_dkgh]h hiI\_1Z bffmgghc kbkl_fu \dexqgzZy \bhVéa\qg
de |1HO05x64, 421, £28@ jbk®)ghd
Wibl _ebZevgu_ de_ I|Idb “uoZl|l_@XZppoe iml\& gZy fbr_
\*uoZ_ fuo L<Q 1ihkdhevdm hgb yleyxlky i_j\uf [Zgh)\]bf
kihkh[gu \uk\h[h *"ZIlv jZaebqgul98f I{lb Ahgjti_=kl\bb L<Q d
[jhgobZevgh]lh wibl_eby j_Z]lbjmx|l \u”_elyhhdbjghdbo kfhdt
b ijhgbo kb]JgZevguo fhe_dme kj_~b dhlhjuo ‘gu*_&ybhlfk
gbke IL- . IL- IL-6, IL- b liZgmehpbhZdjjhmzZ]Zevg
dhehgb_klbfmebjmxs@WCBELWIb \ s kI\Z b]jZxl dexqg_\nm
jZa\_jlulZgbb \hkiZebl_evgh]h ijhp_kkZ \ 6487]. evguo ir
> g”jblgu_ de Idb >D “~uoZl_evguo iml_c ijb \aZz
nhjfbjmxl dhfie_dkgu_ Z~Zilb\gu_ bffmggu_ j_Kudyparbx sbD
a\_ghf f_"~m \jh "~ _gguf b zZ~Zilb\guf bffmgbl 2bfb]jgkii
ihkj_~klI\hf wdkij_kkbb \jh ' _gguo j_p_ilALR\ SHZdbo d
ijhp_kkbjmx!| njzZ]f_glu wlbo Zgdébfghpbiday ldhlhju_ \ua

wnn_dlhjguc hI\_I > g~jblgu_ de _Idb 1zd _  wd
dhkibfmebjmxsbo fhe _dme b k_dj_lbjmx| jZkI¥h ptzfb k 5 f )
hi dhebqg_kI\Z i_ilbAh\ dhklbfmebjmxsbo fhedtdhhgub p

ij ~"klz\eyxdbinhpblzZf \ agzZzqgbl_evghc kl_i_gb hij "~ _ey_
ebfnhpblih +beth2 [164 185 286 327, 346, 361.
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IL-5, IL-13, IL-17A, IFN-y
IgM, 18G, IgE .

AK

3K | .

5 IL-1q, IL-1B

' IL6,IL-8

= 5 ) __GM-CSF
TNFa,IL—1BE

Jbkmghtkha” ckl\b_ L<Q gZ de _|Idb hj]JZgbafz

L<Q ~ _ckl\mxl gZ Zglb]_gij_a_glbjmxsb_ de_lId
bffmgh] _gghklv Zglb] _gh\ Fghl]hgbke _ggu_ bkke_ hh\.
kilbfmeypby L<Q mkdhjy_ | khaj_\Zgb_ >D m\ChS8bqlb\Z_
\uk\h[h "~ _gb_ ijh\hkiZebl_ evgu6é4@84133B@hidib\gh_ khaj_
>D ijb\h~bl d aziebkdmpblZjgh]h hI\_IZ b mkbe_gbx ijh”Am
l-de_1dz88 B8@ I|h” \ha”r_ckl\b_f L<Q >D GO4fimED§mM x|
de_lhggu_ hl\_lu oZjZdl_jbamxsb_ky ih\utFNgghd& -iyA*m
[164, 287]. Djhf_  1lh]h ijhbkoh~bl kgb  _gb_ _klI_KkI\_gg
i _jbn_jbg_kdhc3dj428pB>ebfnhpblu 1Zd _ y\eyxlky \Z guf a
nhjfbjh\Zgbb bffmggh]lh hiI\_1Z gZ \ha”_ckl\b_ L@ |
ihdZaulZxsb_ k\yav \ebygby L<Q kh kgb™  _gb_ f{mgb'\gggdpb!
b ih\ur_gb_f mjlgMglg& bIgE [101, 164, 436)].
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ev\_heyjgu_ fZzdjhnz]b :F ij_"klZ\eyxl kh[hc hkgl
bffmgguo de |hd \ "uoZl _evguo imlyo H”"gdpb anizdhtpkd h &
I\_jAuo qZklbp b hij_~_e_gguo Ibih\ fbdjhhj]Zgpen\Ilky
gZqZevguf wlZihf bo m~Ze gby ' F lZzd" _ ym
mle_jh~"kh”_j " Zsb_ qg/Bklisgu 3@ ljb \ha”_ckl\bb L<
AN fhgkljbjmxl kgb  _gb_ ih”\b 'ghklb b fmdhpb&hZpdlh]h
<ha”_ckl\b_ L<Q kihkh[gh kgb Zlv nZ]lhpbA&,gglkx Khhkh
[ulv k\lyazZgh k wdKIJRXKbTLR4 [428@ L<Q fh]lml klbfme
\ujZ[hldm ijh\hkiZebpbdlagbgh\ fZdjhBZ]|®B&pb29¥@ Pblhdbc
hkh[_gi@Nk. bIL-1 ijh*mpbjm_fu_ fZdjhnz]zfb 1zZd _ fh]ml
wibl ebZevgu_ de |db "ey mkbe ggh]h hiI\ _|1Z gZg\h&a” c

ljb \ha”_ckl\bb L<Q g9gZ[ex"Z |ky agZgbfh_m\_e
g_cljhnbeh\ b whaddh@baeMhabghnbeu y\eyxlky wnn_dlhj¢
\u®_eyxsbfb pblhdbgu dhlhju_ mqgZkIMfroxk i\ Zk\ QiR {164
326@ Bf_xlky k\_~_gby qlh m iZpb_glh\ k [jhgohe_]l
hdbkebl _evguc bkig klpbjh\Zgguc L<Q fh | mkbeb\Zlv
Zee jlbg_kdmx k_gkb[bebazZpbx b ih\urzlv \hkigpbZ@pph\h
B4@ Bkke_ _~h\zZgby k\b~ | _evkl\mxl qglh ijb \ha”_ckl
bgnbevljZpby \ kebabklmx h[hehgdm [jhgoh\lbdZphhnt
m\ _ebqg_gb_ijhnmdp®® < |h ~_  \j fy g cljhnbeu wdk
n_jf_gluNADPH-hdkb~Zam b fb_ehi_jhdkb”"Zam dhlhju
kmi_jhdkb”~gu_ Zgbhgu bzZpdbiihg@edsbl

<Z gufb mqgzklgbdzfb pblhdbgh\hlh a\_gZ j_]Imky@Rbt
yleyxIKy bdL- ljb \ha”_ckl\bb L<Q hkh[h_ agZq_ d¢b6. bf
IhdZaZgh qlh ijb m\_ebqg _gbb aZ]jyag_gby khwahepghlL <Q
m\ _ebq_gb_ kh”ILp Zdbwibl _ebZevguo de _IdZo ~uoZl_
fZzdjhnzZ]Zo b [jhgohZev\_heyjghf ezZ\zZ" _ Z |1Zdd 8%1BHhkI _
227, 382, 413@ |hdzZzazgh qlh dzd ijb djzldh\j_f gghf 1Zc
\ha” _ckl\bb L<Q gZ[ex~Z _ |ky “hahaz\bkbfHL-6rflR i85, 256, i
297,387@ |h” \ebygb f L<Q m\_ebqgllgb j Wwakijnkkbky kb]g:z
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iml_TLR2 bTLR4/NADPH-hdkb”ZazZNRNB, ijb wihf Zdlb\Zphblly- Bnlb
yley |ky dexq \uf ijhp_kkhf bgbpbbjmxsbflldZ28dZ9. | -
MklZgh\e _gh qglh ijb \ha” Zdkh\bb_jlghPh \ha"mozZ |1Zd" _ i
agZgbl _evgh_  ih\ur_gb IL-4m[484g y439 @ < wdki_jbf_glZ
bkke ~h\Zgbb gZ furZo [ueh ihdZaZgh ih\dlk- gb _hl\nhlb gV
\ha”~_ckl\b_ L<Q 43%. ;: >

< ZdIb\Zpbb \hkiZebl _evguo iml_c hihkj_"h\Zgguc
agZgbfmx jhev DbTRXx!|I dhlhju_  ZdlIb\bjmxl ijh\hkiZet
\gmljbde _lhqgu_ kb]J]gZevgu_ dZkdKPF-uB bMARK [16Z 245, 3071
370, 373@ >hdzZazZgh qlh ih” \ghpgbhfdl<hahaz\bkbfh_ il
mjh\gTLR2, TLR4 bMyD88, ijb\h~*ysd jZa\blbx kbkl_fgh]h \h%iZe
245, 319, 38, 399, 402]. TLR 1Zzd" _ ZdIb\bjm _| khTR{jmaesdlkclhd Z"Zi
bg"mpbjmxsbebd¢ll¥n JHERIF), ehdZebah\Zgguc gZ Mg~"h
Bkke_ _~h\Zgby ihdzZau\zZxl qgqlh ihZlIfekypgpgl]lb<\@Qa”moZ ijh
ZdIb\Z ghR- glh bgbpbbjm_ | dzZzkdz” ijhp_kkh\ kb]JgZev
j_amevlzZl_ijhbkoh”bl nhknhjbebjh\Zgb _nzddkkg-bBpdlhgg |
\ k\hx hg_j_~v klbfmebjm_1| wdkij_kkbx ijh\hkhXebddbwvga
IL-6, IL- DBTNF-.[181] IhwIhfuR2 bTLR4 b]jZx| dexg_\mx jhev \ jZ
\hkiZebl _evghlh ijhp_kkZ ijb \ha”_ckI\bBLR «kQyaD¥ZAd Ilkye
eb]Zg~Mhlhe _dmeyjgu_ Z~AZil_jMyD&8e adimkdZx!l dZkdzZ” kb]
j _ZdpbB45 362, 373].

LZdbf h[jzahf bffmgheh]lbq_kdb_ j_ _Zdpbb k\yaBRgg!l
JZkkfZljb\Zxlky dzZd j_amevlZl kbg j] Ibg_kdh]h ~kigkilb
\hkiZze gby Ih” \ha” _ ckl\b_f L<@hfgd pdk johe - fikng gthmeyjgL
ijhp_kkh\ h[mkeZ\eb\Zxsbo aZimkd ki_pbnbigmlkdbodkbip
[m ml hij_"_eylv bkoh”™ nhjfbjh\Zgby wdhehdhazZ\kkhlflyc
bf xsb_ky "Zggu_ g_dhlhju_ f_oZgbafu hl\_Ighc
g_"hklZlhggh bamqg_ggufb Bffmgguc hl\_| fh kI\_af\blk
dhebq_kI\_ggh]lh b jzZaf _jgh]lh oZjzdl_jzk fbtghld diingzg
nbabheh]bq_kdh]h klZImkZ hjl]ZgbafzZz L kgbjhhldt_kki)h
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< ijhp_kkZo nhjfbjh\Zgby bffmggh]lh hil\_1Z \Z gr
fblhohg”jblhlhju_ mqgZkl\mx|l \ kb]JgZevguo f_oZgbaf
ljZgkdjbipbx b wib] g _Ibg_kdb_ ijhp_kku

Bkke_ ~h\Zl _eb hif_gZxl \ukhdmx gm\kl\bl_evghkl
\ha”_ckl\bx lThdkbdZglh\ hdjm Zxs_c¢ \ha”mrghcclkjl\bb LL<Z
Zlfhkn_jgh]h \hamozZ gZ[ex"Z |ky baf_g _gb_ fbdbahdg"j
AuozZgby ijhba\h”klI\Z hdkb”zZglh\ ih\j_"~ _gb_ fI>GD
ihkj_~klI\hf fblhnZ]lbb b ZihilhazZz fblhohg”jbdl44 42Bknn
<ha”_ckl\b_ I\ _jruo \a\_r _gguo qgZklbp Zlfhkn_jgh]h
kljmdlglhhmgdpbhgZevgufb gZjmolhphyibjbc qglh ijhyley.
baf_g_gdlbebq_kiiNZG D158, 200, 201, 314, 405 406 420, gZjmr_gbk
ijhp_kkh\ hdbkebl _evgh]h nhknhjbebjh\Zghoyih\mewWjghklhjc
[153, 167, kgb _gbBEdIb\ghklb jf_glh\ZdhgblZd68 #13] b
kmdpbgzI*_]b”jh]_gZau jbkmghd L<Q fhlml \udu\:z
ZdIb\bjh\zZlv fblhohg/hjithke vgihn\Zgguc Z244,i220a236, 279, 437).

mMTOHK
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OTKpbiTHE Muroxoyi,qlfvgnbuoﬁ nopbl
- ) HO;

0,*
mc & Ccazt
Anontos MTAHK BocnaneHue
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MuTOoXOHAPMaNbHaA Nopa 3aKpbiTa " NAD*
oyt

Bosgeicreue TBY

Jbkmghd Fblhohg”?jbZevgZy ~“bknmgdpby ijb \haA_ck
Daiber b " j2020)
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'gZeba ebl_jZImjguo ”7~Zgguo ihdZaZe glh [hev
fblhohg”~jbc \ j_amevliZl_ \ha” _ ckl\by L<Q y\eydhk{ ewvikgeh]
klj_kkzZ < j_amevlzl_ jZa\blby hdbkebl_evgh]hZ kIN DKk
ijhbkoh”~bl ih\j "~ gb_ fblhohg”jbc o0ZjzZdl_jbamxs_ _k
ijhp_kkzZfb ih\j_ "~ gb _f fI>GD hdbke_gb_f [_edh\ b Z
i_j_dbkgh]lh hdbke_gby ebib”h\ Baf_g_gb_ kh~_j Zg
gZjmr_gbx kljh_gby b nmgdpbhgbjh\Zgby fbhhokfg”~jhcZgE
'ND fh | yleylvky ke "klI\b_f dzd g_ihkj_"kI\_gghl]h
fblhohg”jbb 1Zd b \ebygb f ihke_"gbo gZ ™Mm]hbludd Zld
fblhohg”jbb fh]lml [ulv ih\j_"~ _gu L<Q gZdhib\rbfbky \

@ Ijb jZa\blbb hdbkebl _evgh]h klIj gkkiznrb g\ln
f 1Z[hebafZ Zdlb\bjmxlky kb]JgZevgu_ imlb \ "mé&b\
ihke ~“mxs_f d kbkl _fghc g_AhiB|Zthgoihklb[ghklv :ND hdb
b jZajmrzZlv [_edb e_"bl \ hkgh\_ gZjmr_gbc f_I|Z[Bek
Zdlb\Zpby i_j_dbkgh]lh hdbke_gby ebib”h\ ijb\thkbjmd lwajf
ih\j "~ gbx f_f[jZzgu fblhohg”jbc b k\yaZgguo k gdkh\[
JZajmr_gb_ kljmdImju fblhohg”jbc k \uk\h[h A _gb_f \
ijhZihilhlbg_kdbo nzZdlhjh\ bgbpbbjm_| dZkg¢bh{mxjsZa
hdbkebl evgudlklj134 K03 368].

Djhf_ITh]l]h L<Q \uvuaulZxl mevljZkljmdImjgu_ ih\c "™
|Zdb_dZd m\ _ebg _gb_ bo dhebq kI\Z gZjmr_ghevdd gl
f f[jZgu djbkl nmgdpbhgbjh\Zgby fblhohg”*jb&Zewghle
fblhohg?jbZevgmx \ZdmhebaZph[218 @EGmeb2gl817, 429.
Fblhohg”jbZevgZy "~uoZl _evgZy p_iv ] _g_jbjm_| gpbdkg
dhlhjuc djblbg_kdb \Z" g "“ey kibdhaZ ckINb<dQ ijhbkoh”|
kgb  _gb_ ijh"mdpbb LN b kms_KkI\_ggh_imélm‘r dihbie |4
AuoZl_evghc RLiE25 LZd _ kgb ' Z _lky fblhohg”jbZevgl
ij_bfms_kI\_ggh azZ kq_l| m]g_| _gby Zdlb\ghiklke dhines_
N itheyjbazZpb_c¢ fblhohg”jbb b kgb ™ _gb_f ijhmdpbb LN
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>im]bf agZqgbfuf ijbagZdhf gZjmr_gby "~uoZl_evgh
m\_ebq_gb_ ijhba\h”*kI\Z :ND Hgh \_jhylgh k\yaZghb k
Zglbhdkb~rzZglguo n_jf_glh\ ih” \ebygb_f L<Q I|ZdhdZaZ
Cu/Zn,kmi_jhdkb "*"bkMm|EZeadZlbhgi_jhdkb”*"ZaZ b JemlZlbhgj
= g_jZpby :ND jzZzkkfZljb\Z _Iky dZd h”bg ba \_jh¥lguedhh
k\yaulZxsbo \ha” _ckl\b_ L<Q gZ hj]JZgbaf g_eh\ _dZ k jZ:
> @ JZa\blb_ g_"hklzZlhgqghklb kmi_jhdkgZ4thkémgbd:
:ND dhlhju_ jZaju\zZXtl>gHb Bkke_ _~h\ZIl_eb hif_qzZxl 1Zd
de IdZo ih”\_j]Jrboky \ha” ckl\bx aZ]jyagyxsbo \_ s _ Kkl
ijh " b\Zxsbo \ kbevgh azZ]jya®5ddfic k; ~ >

ljb bamq _gbb \ebygby f _edh”bki_jkguo qgZkfmpoZIfh
f f[jZgu fblhohg”jbc Ijhf[hpblh\ mklZgh\e_ gh miggdhlgijy
ebib”rgh]lh fZljbdkZ fblhohg”jbZevguo f_ f[jZighbglpfZ giirkig
dhlhjh_ oZjzdl_jbam_Iky gZdhie_gb_f gZkus_gguo "bjgu

bn- ihebg _gZkus_gguo " bjguo :3dibk €b:Un-6, 22:4n-6),
AN nbpblmf ihebg gZkus _gguo " bjgu@3, dd@hl Wb ~"Zg
k\b” | _evkl\mxl k h~rghc klhjhgu h jZa\blbb flpldhphlig "ijjlp.
g _[eZ]hijbylguo mkeh\byo hdjm ' Zxs_ ¢ kj_"u [Kb&fmghghb
kljh_gby f_f[jZg fblhohg”jbc \ j_amevlzZIl_ zZdlb\WWpdgu ch
f oZzgbafh\ k nhjfbjh\Zgb_f dhfi_gkZlhjgh]h tely IKy
m\ _ebq _gb_ f ~heb gZkus _gguo "bjguo dbkehl i _j jZ
dbkehldfbm- k_f_ckI\ \ klhjhgm @Z:dm6e22c¢th-$d3, 24, 28, 126].

<Z guf iIZlhnbabheh]bg_kdbf Ijhp_kkhf yley I|lky
fblhohg”jbZevguo f_f[jZg ijb \ha”_ckl\bb \ukhd@ogdh g/p
\gmljbde _|Ihgqgmx kljmdimjm JZa\blb_  bg” mphghiyBgdeghg
"bknmgdpbb khijh\h " *Z |ky kgb _gb_f FIF b hldjuhb f
ihju > @ < wdki_jbf_glZevguo bkke_ ~h\Zgbyoqihh”ev¥hp|
kgb™ _gb_ ihlj _[ghklb fbllcaiigepbldjulby fblhohg”jbZevgl
kemgZ_ \ha” _ckl\by gI6gBhaB8alL <®Qgb gb_ FIF gZ[ex"Z_
\ha” _ckl\bb L<Q mdZaulZ | gZ gZjmr_gb__ nmy§ pypdbdngdt)
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f f[jZgu > @ M\ _ebg_gb_dhebqg_klI\Z e _cdhpblh!
\uyle _gh m ebp ijh " b\Zxsbo \ jZchgZo Kk ih\uhcgg
gZijy _gghklvx qlh k\b”_ | evkl\m_| h gZjmr_gpb\Zmb\y
fblhohg”jB4, 26, 165@ Ih\ur_ggh_ kh”~ _j°Zgb_ \ \ha“mo_ 1
ihklhygghfm gZijy _gbx fblhohg”jbZevgh]h ZQilhZjZzhZ |
klbfmebjh\zZIv zZ~Zilb\gu_ f_oZgbafu hjl]ZgbafzZz h[_Kh_c
mklhcqgb\hklv d g _]ZlIb\guf \ha”_ckl\byf \g_rg_c Kg\Zubb
dhfi_gkZlhjguo ijhp_kkh\ H”gzZdh ~ebl_evgh_ bb bgllZ dkd
nZdlhjh\ fh™ I ijb\_klb d bklhs_gbx dhfi_gkZl#hZgube] "&l}
d jZa\blbx ojhgbq_kdbo232%heh]bc >
ljb jZa\blbb -bkKtkj_~h\Zgghc fblhohg”jbZevghc

ijhbkoh”bl \uk\h[h" gb_ \ pblhieZzafm fhe_ _dmeyggwoil
ih\j_ "~ gb_f b bo hij_~ e gb_ izZll _jgjZkihagZxsbfb
\uaulZ_1| nhjfbjh\Zgb_ bffmggh3d 3n4\3A¥ 3E8@ jbkmghd
:dib\Zpby bffmgguo de_Ihd bgbpbbjm_|I| kb]gjevgjb\hdZk
klbfmeypbb h[jZah\Zgby ljZgkdjbipbhgghth t-YB)) hpZhP-dyZ i
ZdIb\bjm_fhc ijhl_b@gPEXZ bBubgl jn_jldlx b]jZxsbo dexq_\
jhev \ | Imeypbb wdkij_kkbb ijh\hkiZebl _ evgugphybHukhyd
agZq_gb_ \ nhjfbjh\Zgbb bffmggh]lh hiI\_1Z bf__| TERR bfF
dhlhjh_ klbfmebjm _| ih\ur_ggmx wdkij_kkbx ijhhdkghéct
\dexqlLye, IL- DbTNF-. [368].
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Jbkmghtd= oZgbafu bffmggh]h hl\-hZhikp tkXZgghc
fblhohg”jbZevghc "bknighhmieb 7ijR021).

ljbf_qZgb_ -JNp_ilhj nhjfbevguo i_ilb"hpbp=BbN_Kkdbc |mZghabgfhi
WIK wwg”thiezZzafzZlbg_kdbc AS® dmeimiflhAkkhpbbjh\ZggucDAMB dt
fhe _dmeyjgu_ iZll _jgu k\yaZggu_ ECSHHNj- wAhgkpbhggh dhgk j\Zl|
Z™NZil_j \imlyo i_j_"Zqgb kbR ZehWmidywlédjguc nRANdNLRP3 tNod-ih~h[guc
j_p_ilhjguc [_e8ONG zclbfmeylhj ] _gh\ bgl_ PeX7ThigZ NmijZ\ey fuc
bhghljhiguc j_p7/,AAMPsziZlh]-Akkhpbbjh\Zggu_ fhe_ _dmey|DRAFGI ZII _
nZdlhj g _djhazZ éwimoheb

Lzdbf h[jZahf kms_kl\m_| h]jZgbg_ggh_ dhebqg okl\
bamqg_gbx \ebygby L<Q gZjhidkb"Nkpbb b Ibhe"bkmevnh
Zglbhdkb”"Zglghc mZkséVguo Bf _xlky _“bgbqgu_ bkke_
ihk\ys ggu_ mklZgh\le _gbx k\lyab f_""m ZklfzZlbqg ckdbd Kk
L<Q ZIfhkn_jgh]h \ha*mozZz G _kfhljy gZ bf_xsb |lnZévghy
ijh[e_fz ~ _1ZebazZpbb f_oZgbafh\ \hd R KGRy TILR2QTLRZ
ijb Kms_kl\mxl ~hdzZaZzZl_evklI\Z Ih]h glh gblgbpml
h[hklj_gbc ;: klyaZg k mj[ZgbaZpb_c \ha”_ckl\b_f ~uf:
lhieb\Z bHMgZdh bkke ~h\Zgbc f_oZgbafh\ \ha”_ckl\by
;. g_agZgbl_evgh_ dbheblg\jkif\hgguo Ijm~Zo ijZdlbq_kdb ¢
\hijhku \ebygby L<Q gZ nmgdpbhgZevgh_ khklhyghiZfibl
de |hd m [hegvguo
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E:<: F:L?JB:EU B F?LH>U BKKE?>H<:GBY

21 0OZjzZdl _jbklbdZ h[ke_"h\Zgguo iZpb_glh\
Bkke ~h\Zgb_ \uiheg_gh \ jZfdZo |_fu ]Jhkm~ZjklI\ g
<eZ"b\hklhdkdh]h nbebZezZ >@BPBRAD®E + JZ[hlZ \uiheg
khhi\_lklI\bb k Ij_[h\Zgbyfb O_evkbgdkdhc ~_deZjZpbb
ZkkhpbzZpbb ©WIbqg_kdb_ ijbgpbiu ijh\_~_gby gzZdggh of
g_eh\ _&zdhijz\dzfb ] k h”*h[j_gby ehdZevgh]h wlbqg_Kkc
<eZ"b\hklhdkdh]h nbebzZezZ N_7~ jZevgh]h ]hkm~Zjkl\_gg
mqj_ "~ _gby ©>Zevg_\hklhgguc gZmqgguc p_glj nbadhekit
GZmglgkke ~h\Zl _evkdbc bgklbIml f "bpbgkdhc d
\hkklZgh\bl _evgh]h (lghthdythey < hl ljhlhdhe <«
24.11.2021). HI dZ "h]h izZpb_glZ ihemqg_gh “h[jh\hevgh _
khljeZkb_gZ h[ke_"h\Zgb_ "Zggu_ ZgZfg_aZ b j_amevlz
jZajZ[hlZggmx bg*b\b"mZevgmx dZjlm | _fZlbq_kdh]h iZp
< bkke "hindgi \dexqg 244 q eh\ kdZ jbkmghd
;hevgu_ k ;: e _]Jdhc kl_i_gh7lyk _d&higljhebjm_ fhc fn

" gshbg k gZklbggh dhgljhebjm_fhc fm gbgu
[hevgu_ k ;: kj_"g_c kl_i_gb5hkyk _d&khigljhebjm_fhc fm
" _gsbg k tgZklbggh dhgljhebjm_fhc fm qgbg g
aZ[he_ _\Zgby ;. khklZ\be ¢ e | Kj_"gbc \hajzZkl h

]hrZ <k_ mqZklgbdb bkke "h\Zgby bf edZglhjdZe
fZkku | _eZ gZoh”beky \ 2P abg]gha ;: \uklZ\e_g \ khhl
k =eh[Zevghc KkljZl_]Jb_c e_q_gby HjhigbhBe¥dhkdbZk
N " jZeMguebgbqgfldp dhf_g~¢fppbih ~bZ]ghklbd_ b e_
[fhgobZevghc Zklfu b F_""mgZjh*"ghc deZkkbhbdZjptkfielj2
[5, 6, 161].
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e
rpyl'lﬂbl CpaBHEHMA KpHTepHH BRAKYEHHUA: KOHTPOIMPYEMaa U
YaCcTMYHO KOHTPOAKMpPyeman BA nerkoi n
CpE,ﬂ,HEﬁ CTENEHW TAMECTH.
Kputepuu ucknwueHun: bA He
I KoHTponupyeman; XOB/, Xb; gpyrue
safonesanma OPraHoB AblXaHWA;
(H%ﬂlggg:::-leaﬂ bBonbHble BA uepeBposackynapHble 3abonesanua, apyrie
rpynna) n=60 n=244 3afionesaHWA LLEHTpanbHOM HepBHO
CUCTEMBI; NTPUEM NCHMXOTPOMHLIX NPENapaToB;
| I | caxapHblid anabeT; ocTpbie 3aBoneBaHuit
- BA JIerRon GA cpegHen PECNMPATOPHOM, CEPAEYHO-COCY AMCTOM,
cTEneHun CcTeneHun MULLEBAPHTENBHOMW, MOYEBBIAENUTENBHON
TAMXKECTU TAMECTH CUCTEMBI; XPOHUYECKHE sabonesaHuA
n=131 h=113 BHYTPEHHMWX OPraHoB B cTaguM 060cTpeHuA
WMAKW OEKOMNEHCALKMM; B0NbHBIE C TAMKENBIMM
dbopmamu 3a601eBaHMIH BHYTPEHHIMX OPraHos,
YacTHYHO YacTHUYHO COMPOBOMAAHLLMXCA NEYEHOYHOM W/ nan
ﬁggggﬂ:ﬁx‘g KOHTpOAKMpYye ﬁggggﬂgﬁxg KOHTpOAKUpYye MOYEYHOM HEAOCTATOYHOCTEHD IETKOM W
n=57 Moe TeyeHue n=55 Moe TeyeHue CPEAHEN CTEMEHWM TAMECTU; KOHTaKT C
n=74 n=58 NpodeCcCMOHANBHBIMM BPELHOCTAMM.
OuEeHKa OKMCAUTENBHOIO TOMEOCTasa, KNETOYHOIO CUrHa/IMHIa MU COCTOAHMA MUTOXOHAPWAIBHOTO
annapata MMMYHOKOMMNETEHTHbIX KNeToK Npu 6poHXManbHOM acTme M nNpM Harpyske TBY
A b
BA pa3HOU CTENEeHU TAXKECTH BA + TBY (Harpy3o4Hbiu TecT)
TB‘-I o
ﬂ m /
LlenbHan KpoBb '
LensbHaA KpoBb
g 37 “C 1h
«—
AT . Mnasma Mnasma
{ JNefikouuThI /’—\ NefdKouuTh
— MMTor(OH,u,pMM i MMTor(OH,u,pMM !
Ef \
" Knetounoii | |
MuToxoHgpUanbHbIA annapartj CUIHAJINHT Mpoueccsbl nepoKcngauum
N
HupHbie KMChOTBI Tonn-naiik YpoBeHb non-AocC
membBpaH MUTOXOHAPUIA | peLenTopsbl u UMTOKMHOB MDA, AOA, MDA/AOA [
rasosas xpomamozpacpus TLR2, TLR4 IL-4, IL-6 UDA, Konopumempus
MpomoyHas noA
MembpaHHbIA NoTeHunan yumomempus TuongucynepugHoe 3seHo
( MUTOXOHAPWIA ) GSH, G55G, GSH/GSSG
Mamenm Ne 2835342 RU ! Trx-1 H
Peuentopsl
ﬁ'pomo*maﬂ yumomempus K “HT%F."E“HHHV ”‘DA’ konopumempua
ABTOPCHAA METOAMKA: KOMIIEKC IL-4R, IL-6R OKUC/TUTENbHOE
HaA oueHKa MMM no 5 ypoBHAM, 7] nospexaeHuve AHK
pOMoYHas ||
koadbduumeHT MMM yumomempus 8-0HdG
HPA
CUCTeMHbIA aHaNM3 NapaMeTPoB OKUC/IMTENIbHOTO TOMEO0CTasa, K/IETOUHOTO CUrHa/IMHIA M COCTOAHMA
MMWTOXOHAPHANILHOrO annapara MMMYHOKOMMETEHTHBIX KNETOK Npy 6poHXManbHOM acTme M nNpu Harpyske TBY
YcTaHoBAeHWe xapaKkTepa
B3aMMO/IEACTBWIA NapamMeTpoB,
OTpaMaloLMX COCTOAHWE NPOLLECCOB
KoppenayuoHHbie MePERUCHOTO OKUCNIEHUA- ROC- BolaeneHme GHOMapKepos
— nneappbl —{ aHTMOKCWMAAHTHOM 3aWmThl,
— TepeHTbeBa HN1IeTOYHOTO CUTHA/IMHIA K aHanus "
P MUTOXOHAPHaBLHOTO annapaTa MKK YcTaHOBNEHWe MOPOroBbIX 3HAYEHWUA
npu bA pasHOW CTENEHN TAMECTH W
) npw Harpyske KK TBY in vitro
\)/
PaspaboTtka KoHuenTyanbHOM MOAENM NaToreHeTUUECKUX MEXaHU3MOB NOBpeEXAEHHUA
MMMYHOKOMIMETEHTHbIX KNETOK npu BA u nog so3geiicteuem TBY atmocdepHoro sosgyxa
|

Jbkm@hdbbaZcg bkke

"h\Zgby



49

>ey hij_~ e _gby mjh\gy dhgljhey gZ” aZ[he \ZQ®- f |

5 (Asthma Control Questionnairedphebq _kl\h [Zeeh\ hl ~h k\b"
h gZklbggh dhgljhebjm_fhc [jhgobZevghb dkgfljhdbpm_ fhc
(GINA, 2024).

< dZg_KkI\_ [Zabkghc f_~bdzZf _glhaghc |_jZibb i
dhf[bgbjh\Zgguc “habjh\Zgguc bg]Zeypbhgguc ijfdZz{hlakR
[ dehf_IZahgZ ~bijhibhgZl fd] nhjfhl_jtoed Krbffhdhj
Imj[moZe _j fd] "haz [m”_khgb?" fefzjahjfhlifdhe

1- ~“haujZzaz \ kmldb b ih Ij_[hYtAhgbxijh \hagbdgh\_gbb i
dZrey beb m"mrvy \k1Dga \rkenldb Ijb ;: kj_"*g_c kl_i_
"hihegbl _evgh FhgloémdiaZKEZ[e Id_gZ ghqv \ khBINAIkI)
2024).

Djbl _jbyfb \dexqg_gby y\bebkv dhgljhebjm_ f&lyjlo gZ¥k
;. e_]dhc b kj_"g_c kl_i_dhbly jbkifth bkdexqg_gby ba bkl
y\bebkv ;: g_ dhgljhebjm_fZy ojhgbqg_kdZy hlklpradll
ojhgbg_kdbc [jhgobl ~jm]b_ aZ[he \Zgby hj]ZghyjfgwZ
aZlhe \Zgby Aim]b_  aZ[he_\Zgby p_gljZevghc g _j\
ikbohljhiguo ij_iZjzZlh\ kZoZjguc "“bzZ[_| Zjl _jbB&VjgZy
aZlhe_\Zgbc j_kibjzZlhjghc -khKkKm4}bdkggh ibs_\Zjbl_
fhg \u”® _ebl _evghc kbkl fu ojhgbg _kdb_aZ[he \Zgby
klZz~"bb h[hklj _gby beb ~ dhfi_gkZpbb [hevgu_ k |IyZgéuif

\gmlj_ggbo hjl]Zgh\ khijh\h"*"Zxsboky I _g_ghqgghc

g_"hklZlhgghklvx e _]Jdhc b kj_"g_c kl_i_gbnlykkkhkg Zahvgl
\j_"ghklyfb dmj_gb_  =jmiim dhgljhey khklzZz\laéhjh\ua
Ahljh\hevp \ fm gbg " _gsbgu Kji_~gbc \hajZKi*"kKh

DhgljhevgZy b hkgh\gu_ ]jmiiu khihklZ\bfu ih \hadjpKlom n
" _gsbg ijh\h*behRW ggv f _gkljmZevgh]h pbdeZ
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22 EZ[hjZlhjgu_ f_Ih~u bkke_~h\Zgby

< dZqg_kI\_ fZl jbZezZ ey bkke_ _"~h\Zgbc bkihevah\.
dhlhjuo \u”_eyeb ieZafm e_cdhpblu fblholhgbpblybe ddh
djh\v hl[bjZeb ba ehdl_\hc \_gu \mkhhfl\g Zkh\dadd k h[shdjb
f Ih*"hd >ey ihemqgq _gby bdZadpu djh\b ihf_sZeb \ kl_
\Zdmmfgu_ ijh[bjdb k ZdIb\ZIhjh{Takzhoyl iHorarb Medical Co.,
DblzZc djh\v p_gljbnm]bjh\Zgeb ojjizgbeb ijb | _fi-jZIfK _
(Sanyo, MDF-U3386S,Yihgb9yh fhf _glZ bkke ~h\Zgby JZafhjZ b\
ijh\h*beb g_ [he__ h”gh]h jZaZz
>ey ithemqg_gby e _cdh\a\_kb h[jZapu djh\b kh[hfdbek |
W > L: Taizhou Honod Medical Co. DblZc E cdhpblZjgmx \a\_k
klzg~Zjlguf f _Ih~hf p_gljbnm]bjh\Zgby gZ ]jZ”bklg/el_nbd
] fe Fblhohg”jbb ba e _cdhpblh\ \u™ _eyeb klZg"Z
Abnn_j_gpbZevgh]lh p_gljbnm]bjh\Zgby \6kkZ oKdoagha gy
\u”_e_gby ]hlh\beZkv ba F Kz Zjheeu g”BZfbgl_1jZmc
dbkehlu W>L: [ugv_]h ku\lhjhlhggh]h Zek[mzfllgddh
[mn_jZ Qbkluc kmi_jgzZlzgl k f_f[jZgZfb fblholagrgbledbhe |
djZlgh]h p_gljbnm]bjh\Zgby ijb h[ kfth@eg Y IxpRGH] Z
Hermle LaborTechnik,= jfZgby >h fhf _glZ ZgZebaZ h[jZapu
| fi_jZImj_ f&

221 Hij_~ e _gb_ihdzZaZzZl e _c ijhp_kkh\ i _jhdkb”Zpb
Zglbhdkb”~Zglghc aZsblu

Hij ~ e _gb_ hzjdhgh\h]h *"bZ MDA gfZev f&]b"jhdX-b
Nhdkb]lmzZg@adig®a, g] fe Ibhj "hdk@xZ ] fe\ieZafdjh\b
ijh\h~"beb f _Ih~Arhf bffmghn_jf _glgh]h ZgZebaZ khd g EkjgH
Human Malondialdehyde ELISAKit (MyBioSource KR : Human 8-Hydroxy-
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desoxyguanosine ELISA Kit (MyBioSourceKR: b +XPDQ 7KL-RBEWSARIifLQ

(MyBioSource KR):

Hij_ ~ e _gb_ mjh\gy h[s _c¢ Zglbhdkb”ZglghéflZelNtbagh
ieZafdjh\b ijh\h”"beb kh]JezZkgh bgkljmdpbb d gZ[&E DR
$VVD\ .LW S$EFDP KR: Baf_jyeb ki_dlj baemqg_gbyi4]j
ki_dljhnhlhfPdywer Wave % LR7HN KR:

Hij _~ e _gb_ Jem(E|bhpz hdbke G§8§B]M \hkklZgh\e g
(GSH) fdfhev & ieZzafdjh\b ijh\h~"beb dhehjbf_Ijbg_kdbf
ihfhsvx gZ[hjZ *OXWDWKLRQH &RORULPHWES khh\\eHZ Kk
bgkljmdpbb d gZ[hjm IhdZaZgby hilbqg_kdhc ijehneghlgl b

\hegu gf gZ ki_dljhnRdkdr Wave %LR7HN KR: lhem
NZggu_ bkihevah\Zeb 7ey hij_~ e _gby dhgp _gljZpbb
]JemlzZzibhgzZz JZkq_| ihdZazZl_e_c ijh\h*beb k bkiheve

ijh"mdka_dljhnhlhf_ljZz Kh”_j Zgb_ k\h[h”gh]h ]JemlZIb
jZaghklb kh™_j Zgby h[s_]h b hdbke_ggh]h JemlZlbhgZz
Bkihevah\Zeb jZkq_Ilgu_ dMRAIAO®A, GSHIGSSG.

222 Bfmgheh]bq_kdb_ f Ih~u bkke ~h\Zgby

Kh”_j"Zgb_ \ iejpdab_pblhdbgh\ bgl-46L-4)dbglZ je_cdbg
6 (IL-6) (i] fe hij_~_eyeb f_Ih~hf bffmghn_jf_glgh]h ZgZz
gZ[hjh\ Bgl_jed4-8d\Nog?KL Bgl_je-6eBblg;?KL < _djAKL
JhkKby

Mjh\_gv wdkij_kkbb ih\_joghklguo fZjd_jh\ \ &jZdn
ihke_ ihemqg_gby e_cdhpbbgZdghktlhgghkbpblhnemhjbf_ Ij_
&DQWR ,, %' KR: >ey h[jZ[hldb j_ameviZlh\ bkihev
'LYD %' KR: Dhebq_kl\h de_Ihd wdkij_kkbjmxsbo j.
ijhp_glZo < dzZq_kI\_ fZjdbjmxsbo Z]_glhY (BRChievalk\Zetk
(FITC), CD4 (PE-Cy7), CD124 (PE), CD126 :JK &' * (Alexa Fluor 488),
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CD284 (PE-Cy5.5).Mjh\ _gv wdkij -RRK@®D4CD124, CD8CD124), IL-6R
(CD4'CD126°, CD8CD126), TLR2 (CD4CD282, CD8CD282), TLR4
(CD4'CD284", CD8CD284 +tde |hd hp_gb\Zeb gZ ijhlhgghf pbl
%' )$&6 &DQWR ,, %' KR: baf_jyy ijhp_glgh_ |
wdkij _kkbjmxsbo j_Ih7ilthjj dhf[bgZpbb Zglbl e dhgtx]b
nexhjhojhfzZfb b ZgZeba gZ ijhlhqghf pblhnemhMR | %
KR: ijh\h~"beb gZ hkgh\Zgbb ijbgpbih\ hilbfbazZphbl
bffmghn_ghlbibgq_kdh]h ZgZebaZ hibkZgguo \ aZjm][_
ebl_jZInmp, 275

223 Hp_gdZ f _f[jZggh]h ihl _gpbZeZ fblhohg”jbc bffmgfl

de_Ihd
FIF hp _gb\Zeb \ e _c#hdam kbke = ihemqg_gby Z\Ihj
1Z1 gl < 58 k ijbf_gjhgdbgfhc pblhf_|ljbb gZ pblhne]
%' )$&6&DQWR ,, %' KR: Kk bkihevah\Zgb f nemhj]l_ kg

(Mitoprobe JC- DVVD\ NLW /LIH 7THFKQRORJLHV KR: Kk h-
fhghdehgZevguo Zglbl_e ey b "@DnKdZpbl&'@8D KR:
ih ijhp_glghfm kh”_j"Zgbx de_I|hd ébf&hkihlkk\gB™ gguf.FIF
>ey dZ "hc ba km[ihimeypbc \u®_edebldimkhbhg agv \u
FIF (FIF-1),2tde_Idb k \ukhdbhfFFAR),3+tde_Idb kh kj_"gbf
(FIF-3),4 £tde_Ildb kh kgb _ggUFIF{#,5 +de_Idb k gbadbf |
(FIF-5). >ey hp_gdb mikhkggZ rdZe_ ih hkb hj*bgZl < ]jZ
ihdzZzazl_ey dhlhjuc ij_"~klz\e_g \ ijh]jzffghf h[_ki_
pblhf_|jZ \u”_eyeb jZ\ghagZqguo ih \ukhl_ [ehdh)
ihablb\gu_ kh[ulby mklZgzZ\eb\Zxlky3\“hgdih\hé&d[kpbkk ;
hl]jZgbgb\Zeb [ehdb ~Zggufb agZqg _gbyfb K ijbf_g fMjf
hp _gdb kh” _j"Zgby de_Ihd \ \u®_e _gguo [ehdZo jmklZg¢gz
de Ihd gZ dz ~hf ba iylb mjh\g_c¢ G2Z klzg”Zjjmhffhifih
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ijh]jzffguf h[_ki_qg_gb_f ijhlhggh]l]h pblhnemhjbf_IpzZ
ijhp_glgh_ kh” _jZgb_ de _4&4hWd KIDUHQW jEda&dBqggh]lh mjt
khhi\_lklI\mxs__ ] _clbjh\Zgguf [dhddF-2FFHF-3, FIF-4,
FIF-5) 1Z1_gl « 58

ljb ZgZeba_ bkihevah\Zeb dhwndrbpb _ ¢ZkkighlZgguc
nhjfme_dHEIFIF-1/(FIF-2+ FIF-3).

224 Ojhfzlh]jznbg_kdb_ f_Ih”~u bkke_ ~h\Zgby

ljh\h~"beb ojhfzZlh]jZnbg_kdh_ bkke_~h\Zgb_ “bjgu
fblhohg”jbc e _cdhpblh\ Ebibru wdkljZ]bjh\Zebhghpbcf_
bkihevamy kf_kv oehjhnhjf f_1ZgBg. F_Ilbreh\b[ wnbju
ihemqgqZeb k ihfhsvx ihke_ _"h\Zl _evghc h[jZ[hldb ebib’
Carreau, Duback (197826 @ Z aZl f hqgbsZeb ij_iZjZlb\ghc
ojhfZlh]jZnb_c¢c \ [_gahe_ F _Ibeh\u_ wnbju @D wtxbj
jZklI\hjbl _ev miZjb\Zeb bkihevamy \Zdmmfguc jhBQguc
= _jfzgby F _Ibeh\u_ wnbju @D jZkl\hjyeb \ fe ] _dkZ
]Zah\hf ojhfZlh]jZn_ *&KLPDG]X Yihgby kgZ[ _ggh
bhgbaZpbhgguf ~ | dlhjhf k dZibeeyiRtk-cO8hehgdhcG 6

ff \Vj_"bf_ \\h~ f& [_a jZa™_e_gby ihthdZ & fbg&

f& fbg h[s__ \j fy ojhfZlh]jZnbdhkbibev ]Zaekxc kd
"\b® _gby ]ZzaZ \ dhehgd_ fe fbg B”_glbnbdZpbxnklh f~
kjZ\g_gby boekifZklkh\ k -KikkljZfb [Zau "~Zgguo 1,67
ij_"klZ\eyeb \ ijhp_glZo hl kmffZjgh]h kh”_j"Zgby @D ij
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225 1jh\_~ gb_gZ]jmahqgguo |I_klh\ k fh”_ elkxgpyfbo\la\ |
\al\_r_gguo gZklbp

GZ hkgh\Zgbb hp_gdb dZg 1820 dgdhrebq_kI\_ggh]h
L<Q \ ZIfhkn_jghf \ha“mo_ ] <eZ”b\hklhdZ [ueZ kha
khhi\_lkl\mxsZy jZchgm ] <eZ”b\hklhdZ k \ukhdbf n
aZljyag [21bA2 58]. HI[hj ijh[ “"ey hp_gdb aZ]jyag _gby L<Q i
Zlfhkn_jgh]lh \ha"moZz ijh[ \ JijkezZVble\th RIgdku bgl_gk
aZljyag_gby \ha"mogZZzk \ i_jbh”™ Kk ih k ihfhsvx
we dljbg_kdh]h ZKkibjZNhjA:HM ©OBFDH?2 JaX3§@ > 1jb
liZgmehf ljbg_kdhf ZgZeba_ L<Q gZ eZa_ jghf ZgZeéHE&KI
JLWVFK = jfZgby mklZgZ\eb\Zehkv jZkij_~ e _gb_qZk
\ fZkkh\uo “heyo Fh”_evgu_ \a\_kb L<Q ihemqgbeb liml_:
\ ieZg _IZjghc f_evgbp_ 3XOGFHKHULEVH&E Y \ JUGCWb
kdhjhklb JezZz\gh]h “bkdZz h] fbg kdhjhklb kkZlrzZgbtdhi\b
dZj[brZ \hevnjzfz \ klzZdZg_ h[tl9h22@ fFfeke_ aZzZ\_jr
ijbl]hlh\e_gby fh” _evghc \a\_kb ijh\_eb njZdpbhggukfZg
ZgZebaZlhj_ $QDO\VWHWWHWNVFKDGREFKY )gzZ ij_~f | __
azZy\e _gguf J]jZgmehf ljbg_kdbf izjzf ljzf < khklz\
bkihevah\Zgghc ey gZ]jmadb djh\b fdh" b2bZLbx @,1%9, +
0,1- fdf kzZ Z b i19,78)+1,0- fdf kZ Z b i63%, &5- fdf
kz"Z b i_i_e #fbg_jZeu d\Zjp £ |IZeebqg_kdb_ 4@k A@u -

fdf fbg_jZeu d\Zjp +hj]l]Zgbqg_kdbc 5%,jkbgd _Ibqg_kd
gZklbpu iezZklfzkku 3WéN gz =+

< dZq_kI\_ gZ]jmadb bkihevah\Zeb fh”_evgu_ kf_kb
fghlhdhfihg_glgh_ aZ]jyag_gb_ ZIfhkI2 BFhhh \hidr*mo Qb
gZ]jmadb ihemq_ggu_ kmob_gZ\ _kdb ~ abgnbpbjhlEeb
hfemqg_gby GZ]jmadm ijhba\h”beb \ "ha_ fdk \mag_Khf
i _j_kqg_lZ dhebqg_kI\Z \ha”_ckl\mxsbo L<Q \ j Zevguo
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g _eh\.Rigdm[Zpbx djh\b k F< ijh\h”*beb \' I _gq _gb_ qzZkzZ
\'I_jfhklzl - LKKIM Jhkkby

>h b ihke_ gZ]jmadb ijh\h~beb hp_gdm "bag_Kk
Ih~*kgblu\Zeb ijhp_gl hdjZr_gguo f_jl\uo de_Ihd hl
de_Ihgguo we _f _glh\ ijb ihfhsb kq_IqgbdZ b ZgZebd&lhhd
Luna-ll (Logos% LRV\VWHPV DblZc

<ha”_ckl\b_ L<Q ij_"klzZz\eyeb \ \br_ bg”~_dkh\ hljz
ihdZazl _e_c¢ ih® \ha”_ckl\b_f F< L<Q b [_a g _]h bg”_
bg" dkZ hagZqgZ | hlkmlkl\b_ jZaebgbc f_""m ihdZaZl e
b [ _a\ha” _ckl\by L<Q

23 KIZIbklbg_kdb_ f_Ih~u

< k\lyab k hlkmlkl\b_f klZlbklbg_kdb agzZqgbfuo jZ
1 ZjZf_ljh\ ih ] _g”_jghfm ijbagZdm ZgZeba ijh\h~eiy \ h

KIZIbklbg_kdmx h[jZ[hldm ~Zgguo ijh\h”beb k bkihe
©6WDWLVWLFD "ey :LQGRzZV2 J _amevigluvklZ\bkelh
\br  f _~bZgu OH \_ jog_]h 4 b gb g ]h d\Zjlbe _c
wfibjbg_kdh]h jzZkij_~_e _gby dhebqg_kl\_gguo ihdk&a.
bkihevah\Zgb_f djbl_jby Dhfdfgh\jh\Zz]lhfh] _gghklv ~bki
djbl _jby E_YewyZj r_gby ijh[e_fu fgh _klI\_gguo kjzZ\g _gb
ihijz\dZ ;hgn_jjhgb KIlZIlbklbg_kdmx agZgbfhklv jZafdbqt
Jimiizfb hp_gb\Zeb k ihfhsvx g _iZjZf ljbgq_kdhWbldijb!l
DjZzkd -&eheebkZ "m aZ\bkbfufb ]jmdjBEFbjky <bedhdkhgZz
\aZbfhk\yab f_""m bkke_~m_fufb izZjzf_IljzZzfb hp_gb
\ugbke _gby dhwnnbpb_glZ dhjj_eypbb Kibjf _gZ U
agzZzqbfhklb j ijb ijh\_jd_ klZIbklbigb d&lbze klyihjlb g
0,05.
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J amevlZlu bkke ~h\Zgby ”"ey gZ]ey”gh]lh ij_ "klz
hlghkbl _evgh dhgljhevghc ]Jjmiiu Gme_\h_ agZq_glyf ki
iZjzZf_ljh\ dhgljhevghc ]Jjmiiu

>ey hp_gdb ozZjzdl _jZ \azZbfh” _ckl\bc nmgdpbhgZev
hdbkebl _evgh]h J]hf _hklZazZ de_lhggh]h kb]JgZebg]ZZbzfk
de_Ihd ijb ;: e_]dhc b kj_"~g_c kl_i_gb 1ly _klb Jue
dhjj_eypbhgguo ie_y” L _j glv_\Z iha\lheyxsbc kpbdlbl
hil» evguo dhfihg _glh\ keh guo "bgZfbg_kdbo kbkl _bolZ
\aZbfhk\ya_ ¢ <ZjbzZpbb \ kljmdImj_ kbkl_f b mkehy\Iblypmb
ijhyleylvky q_j_a fh*bnbdZpbb dZd hI® _evguo weZfdIgiZ\
bo \azZbfh”_ckl\by < khhlI\_Ilk\bb k Ze]lhjblfhf f_Ih”~Z kIl _i
bkke "m_fufb izZjzf |jZzfb hp_gb\Zeb ihkj_"klI\hf \ugbke
dhjj _eypbb Kibjf gZ U < khhl\_lkl\bb k Ze]hjbHshygth kly_
ile_y™ qgbkeh ijbagZdh\ qge_ghhlighkklu evigRy+fhsghlslv_ D
gbkeh bkke_"m_fuo ijbagddbhhkliv' ie_y” kj_"~gyy Zjbnf
Zl[khexlguo \ _ebqbg \gmljbie _y”guo dhwnnbpb_glh\ dhjj_

>ey hij_~ e _gby ~bZ]ghklbg_kdhc agZqgbfhklb bkke _
Ijh\_~ g 52&Zeba k hij_ "~ e gb_f ihjh]h\uo-offagdf), gb
gm\kl\bl_evghklb b ki_pbnbgghklb "Zgguo [bhiajd"habk
khljeZkgh j_dhf_g”*Zpbyf 1ij_~klZ\e _gguf \ |_fZIbA3 _1eDbo
ROC-djb\zZy hljz "z | khhlghr_gb_f "*m -{thehdcdl bdMbg
j_amevlZlh\ Igkikixbl evghklvSel IklZhe ¢ eh ghiheh bl
j_amevlzZlh\ | kklpbxabgghklv Sp kigh \Zjvbjh\Zgbb jZa”"_e
ihjh]Z Dhebqg_klI\_ggmx bgl_jij_|Zpbx ijh\hatalhndar ROCZ ¢
curve (AUC) = iehsZ”b h]jZgb®ROgLghjo\hc b hkvx "“heb e
iheh bl _evguo j_amevlzZlh\ |_klzZz Q_fAVGr _ | ihddZZagZlkldv g
deZkkbnbdzlhj ijb wlh®5aydhpggbjbjm | g ijblh*ghklv \u
f ITh"Z deZkkbnbdZpbb
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=E:<: HDBKEBL?EVGUC =HF?HKL:A DE?LHQCGC

KB=G:EBG= B KHKLH¥BBRAOHG>JB:EVGH=H :Il:J:L:
BFFMGHDHFI?L?GLGUO DE?LHD ;HEMWGAOMB:EVGHC
KLFHC

< hkgh\_ iZlh] _g _Ibg_kdbo baf_g _gbc ijb [jhgobZ
ehdZevgh_ \hkiZe_gb_ \ "~uoZl_evguo imlyo Ijbhna "y
h[kljmdpbb 2~ _ kljmdlb\guf ijhp_kkzZf \ e_]Jhgghc 1Zpbgo!
e _]Jhgghc IdZgb gZjmr_gbx ]Zahh[f_gZ GZjy™"m kKgZgbly
nhjfbjm_Iky kbkl _fguc \hkiZebl _evguc ijhp_kk dhihgdc
ieZlnhjfZ ihke_"mxsbo iZlh]_g_Ibqg_kdbo bafwjnnglkddhb k
jZa\blkbkl fghc \hkiZebl _evghc j Zdpbb agZqbl _evguc
ih\j_"~ gby [bhfhe_dme nhjfbjm_fu_ \ mkeh\byo kkdb
gZjmr_gb_ de _Ihgguo kb]JgZebg]h\uo f_oZgbafhbab g ngd
km[de_lhgguo kb5#n94d k40 444).

Khklhygb_ hdbkebl _evgh]h [hievgkiZdZzhgobZevghc Z

K p_evx ZgZebaZ khklhygby ijhp_kkh\ i_jhdkb”*Zpl
a\_gZ h[_ki_qgqb\zZ _fh]lh Zdlb\ghklvx Ibhj_ ~hdkbgkbkl\ fb
ieZaf_djbhlWbkebl _evgh]lh ih\j ""mgpyewv@ub ;: e ]Jdhc b
kl _i_gb ly _klb klZ[bevgh\heZaddpb\Wueb hij_~ e _gu mj
MDA, AOA, MDA/AOA, GSH, GSSG, GSH/GSSG, 8-OHd®rx- |Z[elp.Z

J amevlZlu kjZ\gbl _evgh]h ZgZebazZz baf_g gbc
"bzZev”" 1b”"Z b Zglbhdkb”~Zglghc Zdlb\ghklb \ ]jmiiZo
Zklfhc e _]Jdhc b kj_"g_c kl_i_gb Iy  _klb ih hlgbr]jgrbix_
iIjbgyluo aZz Ij_"klZ\e _guOgZ jbkmgd _

Highkbl _evgh dhgljhevghc ]jmiiu m [hevguo ;: kdb]c
gZ[ex"Zehkv klZIbklbqg_kdb agZqbfh MEBA g&bqg_dgb_ mjb\g
20% | ihdZaZDAegZ3% | b ] khhighr_



MDA/AOA g Z j
digljhebjm_fh]h

J 9% |

MDA/AOCA gZ

% |

60% |
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\ ]jmiiZo dhgljhebjm_fh]h I
| g _gby khhiI\_IklI\_ggh M [hevguy ; Kkl

hlghkbl _evgh dhgljhevghc Jjmiiu gZ[ex*"ZehkMD&'gZx gb _

AOCA gZ4% |

b

%

j 0,001

4% |

khhlghr g
\ ]jmiiZo dhgljhebjm_

gZklbgqgh dhgljhebjm_fhlh I_gq_gby khhi\_IkI\_ggh

LZ[ebDZIZjZf lju ijhp_kkh\ i_jhdkb ZgmRebighc kl_i_gb I

\ieZafdjh\Me (25%;75%))

IhdZazl| Dhgljhev ;o e_]Jdhc kl_i_gb Iy~ ;o kj_~g_c kl_i_gb ly
]imiiz dhgljhebjm gZklbggl dhgljhebjm gZklbqggh
n=60 n=57 dhgljhebjm n=55 dhgljhebjm

n=74 n=58

MDA, 14,02 15,28* 16,78*** 16,96**## 23,67 * it

gfhev fe | (13,4514,72) | (14,84 15,81) (15,95 17,87) (16,02 17,46) (22,19 24,04)

AOA, 1,67 2,05%** 2,21 %* 2, 4% 4t 2,57 4t

ffhev e (1,56, 1,77) (1,96; 211) (2,15 2,3) (2,32 2,49) (2,53 2,64)

MDA/AOQA, 0,84 1,16%** 1,34%** 1,49% 1,68***###

m _ (0,74 0,91) (1,1 1,23) (1,27 1,38) (1,41 1,55) (1,59 1,76)

8-OHdG, 4,09 4,09 4,27* 4, 34%HH# 4,83 *fH#

g] fe (3,99 4,15) (4,01, 4,16) (4,18 4,39) (4,26 4,39) (4,73 4,91)

Trx-1, 1] fe 4,59 4,68 4,5 5,05***#t## 5,65% 4

(4,5 4,68) (4,58 4,74) (4,46 4,57) (4,96 5,12) (5,61 5,71)
GSH, 2,7 2,89 3,02%** 3,35% 3,67 4t
fdfhev e| (2,65;2,79) (2,81 2,96) (2,95 3,11) (3,27 3,44) (3,57 3,75)
GSSG, 0,72 0,75* 0,86*** 0,94 4 1,06***###
fdfhev e| (0,69 0,74) (0,74 0,77) (0,82 0,89) (0,9 0,96) (2,01 1,09)
GSH/GSSG, 3,75 3,56* 3,34%** 2,7 fHtt 2,48%** gt
m _ (3,69 3,81) (3,49 3,64) (3,28 3,4) (2,65 2,74) (2,41 2,53)

ljbf_qZgb-klZIbklbg_kdZy agZgbfhklv jZaebgbc \ kjZ\g_gbjb k ]Jjmi
i - - klZlbklbg_kdZy agZgbfhklv jZaebgQemVik§gZYg.
e _]Jdhc kl_i_gb Iy - ki®oo1

**_J

GZjmr_gby \
jZa\blbx ;:

kbkl f_  Zglbhdkb”~Zglghc aZsblu
Kh\j f _ggu_ bkke_~h\Zgby ~ fhgkljbjmxl

fh

m\
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fZjd_jh\ hdbkebl _evgh]lh klj_kkzZ ijb ;: 1jb wlhfegZhgxk
KI _i_gvx ly _klib b n_ghlbihf aZl2®4, 320gdy <hajZklZgb_
MDA, ithdzZaZzZl_ ey :H: Z |1zZd _ dhuDAMOAbKkYgHZ | evkli\mxl
mkbe_gbb ijhp_kkh\ i_j dbkgh]lh hdbke_ gbydélxiddlh\e bgk
klj _kkdZ [hevguo ;: \ hkh[_gghklb ijb mom”r_gbb dbgl
kKl _i_gb Iy _klb aZzZ[hA29, 13Bglb§ 234, 291, D4, 310, 324].

pasIu4ue ¢ KOHTPOJIBHOM Tpynmon, %
120

HH

okk

100

Hk K

80

AOA

O BA nerxoi CT.TAK. K. BA nerxoi cT.TSOK. 4.K.
B bA cpennell cr.Tak. K. B BA cpenHeil CT.TSK. 4.K.

JbkmdgadBaf g gb_ mjh\g _c¢c fZehgh\h]h "bZev” _]b”"Z b
Zdlb\ghklv ijbieZafdjh\b

ljbf_qZgb-klZlbklbqg_kdZy agZqbfhklv jZaebgbc \ kjZ\g_gbp k ]Jjmii
L - klZIbklbg_kdZy agzZgbfhklv jZaebqgbc \ kjZ\g_gbhb kgbjm
ly  _klb -]

AN kv b "Ze__ -\j]Jamk\evlZlu kjzZ\gbl_evgh]lh ZgZebaZzZ Dbééfewyguydb:
[fhgobZevghc Zklfhc ghjhbghWbdJuedyhljhevghc ]jmiiu gme_\h_
khhi\_ITkl\m_1 agzZq_gbyf izZzjzf_Iljh\ dhgljhevghc ]jmiiu

D dhgljhebjm_fh_| _q_gBklbggh ddhgljhebjm_fh_ | _q_gb_

IhdZazZl _eb JemlZlbhgh\hc kbkl fu ij _~kllZ\e _gu gZ jt
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ljb ;: e _Jdhc kIl _i _gb 1y _klb hilghkbl _evgh dhgl
gZlex"Zehkv m\ _ebq @GBHg@djh\gj c 200 | GSSGg Z
j b ] kgb  _gb_ kh®GIHLSSGH ¥ ] 186
j \ ]jmiiZo dhgljhebjm_fh]l]h b qgZklbggmh Idlglighb
khhi\_IklI\_ggh 1jb ;: kj_~g_c kl_i_gb ly _klb hlf myjagk
GSH gZ ] a8 | Mjh\@SSG gZ1% | b
j mf_gvr_gb_ khhG8HWEGS§GyZ j 4% | 0,001 \

]jmiiZzo dhgljhebjm_fh]lh b qZklbggh dhgljkkh]m [Kh{hglghy

pas3iu4me ¢ KOHTPOJIBHOH rpymnmoi, %
120

100
80
60
40 s 36

20

GSH GSSG GSH/GSSG

OBA 51erkoi CT.TSIK. K. BA nerkoii cT.TsIK. 4.K.
@ BA cpenneii cT.Tsok. K. B BA cpegHel CT.TSK. 4.K.

JbkmghdBaf g _gb_ iZjzf Ijh\ JemIZIbhgh\hc\keRhffu ij
djh\b

ljbf_qZgb-klZlbklbg_kdZy agZgbfhklv jZaebgbc \ kjZ\g_g-bjbOR5]jmi
* .} 0,01; ** - j 0,001; #-klZlbklbg_kdZy agZgbfhklv jZaebgbc \ kjZ\g.
e _]Jdhc kl_i_gb ly - kl®oo1

F oZgbaf ~_ oG3SMblykgh\Zg gZ kihkh[ghklb hIAZ\ZIv v
\hkklZgh\e _gby i_jhdkb”Z \hAhjh”GSSGk&mIghba gigbymdlZ
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aZsblu f_f[jZzg hl i_j_dbkgh]lh hdbke_gby ebibbhXalefi
Djhf_ Th@EsH ijbgbfZz_ | mgzZklb b\ZghbZihilhlbg_kdbo f_oZ
kihkh[kI\m_| aZsbl_de_ |hdliRl282,i8B@azZKhhlghGSKH bGSSG
bljz | \Z°gmx jhev \ ihA* _j"Zgbb\hdkhkedh\elvgeh/gh]lh Jhf_
Kgb _gb_ dhwnnBBH/G§EGLijb m\ _ebg _gbb kil i gb ly kIl
dhgljhey gZ” ;: mdZau\Z_ | gZ bgl_gkbnbdZpbxbi ZdIbkEZp2
hdkb”~Zlb\guo ijh}3, RKh®4>304, 359).

J amevlZlu ZgZebazZ ihdZaZllbejbd&Hi hVgdkb]mZghab
Ibhj_~hdRbljgmhiiZo iZpb_glh\ k [jhgobZevghc Zklfhc e _]dh
ly” klb ih kjZz\g_gbx k dhgljhevghc ]jmiihc ij _~RIZ\e gu

Mjh\_8®HdG\hajzZklZe gZ j ijb gZklbggh dhglj
e _]Jdhc kIl _i_gb ly  _klb gZ j ijb dig@ljhebjjm_fhcijtb
gZklbggh dhgljhebjm_fhc ;: kj_"~g_c kl_i_ k- lyn\ kélb g M\hH¢
gZ ] b 0,0p1 ijb dhgljhebjm_fhc b qZklbggh dh

;o kj_~g_c kl_i_gb ly  _klb khhI\_IklI\_ggh hlghklely eNgh ]j
e _Jdhc kl_i_gb ly  kMbx-hph\ bdve klZIbklbg_kdb agzZqgbfu
dhgljhevghc ]Jjmiihc

M\ _ebqg_gb_ &QHAGYb ;: k\b”_ | _evkl\m_I h[ mkbe-_gb
jZ"bdZevgh]h hdbke_gby gmde_bgh\uo dbkehljh\Zdbbl
ijhhdkb”Zglguo ijh4D, I06h89® I|hdZaZgh qllix-mji\ugy¥ Iky
m [hevguo ;: b Zkkhpbbjh\Zg kh kgb  _gb_ f nmgdpbbb
whabghnhied) B83; 199, 211, 74, 298, 325,422 425@ <hajZklZgbTrxthjh)
yley Iky ihdZazZl_e_ f ih~dexq_gby dhfi_gkZlhjgadbg paifhi\
kihkh[klI\mxsbo \hkklZgh\e_gbx ih\j_ "~ gghc >GD b\ ml
hdbkebl_evgh]h 81j4063@ = bhj_~hdkbgh\Zy kbkl_fzZ zdIl
ba[ulhqgghf ijhba\h~klI\_  :ND mkljZzgy_ | bo Z l1zd°
ih\j_ "~ ggu_ [_edb b j_Imebjm_|I| jZ[hIm ]JemB9Z38hgh\hc k

ljb kjZ\g_gbb ihdZazZl_e _c \ ]jmiiZo ;: e_]dhc bkkKkj_~
\uy\e _gu [he__ \ujZ _ggu_ hldehg _gby \k _o bkke ifbn f
dhgljhebjm_fhf 1Zd b ijb gZklbggh dhgljhad|me _fhWdgbyg _
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dhgljhebjm_fhc ;: fZdkbfZevgu_ hlebgby f_ ""m KjmigZt
kil i _gyfb ly _klb gZ[ex"Zeb&S5G mxh\gp o b khhlghr ¢
GSH/GSSG gZ6% (p ljb gZklbggh dhgljhebjm_fhc ;:
gZb[hevrb_ baf g gbywwDAjhbgdZ c p<0,001)), 8-OHAG gZ

(p Trx- g 5% (p<0,001)).

pasmyune ¢ KOHTPONBHOH rpynmoi, %

*kk

dokok

0.1

8-OHdG Trx-1

£ BA merxo CT.TOK. K. BA nmerkxo# cT.TAXK. 4.K.

B bA cpenneii cT.Tsk. k. EBA cpenHelt CT.TSK. 4.K.

JbkmghdBaf g agbjh\g8-OHAG bTrx- ijb ;:\ieZaf_ djh\b

ljbf _gZgb- klZlbklbq_kdZy agZgbfhklv jZaebgbc \ kjZ\g_gbjb k Jjmi
oo -] - klzlbklbg_kdZy agZqbfhklv jZzaebgbc \ kjZ\g._
e _Jdhc klI_i_gb:#H##-kIHhool

Lzdbf h[jZahf ih f_j_  mly _e_gby ;: ijhbkoh”
hdkb”Zlb\gh]lh ih\j_""~_gby [bhhj]Zgbqg_kdbo fhe_dngehfaz
glh \vau\Z_| ih*"dexq_gb_ ijhp_kkh\ j_iZjZpbb ih\j_"~ _gg
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De lhgguc kb]igZARpgI6R, TLR2, TLR bffmghdhfi_|I _glguc
de Ihd m [hevguo [jhgobZevghc ZklIfhc

Kbkl _fgh_ \hkizZze_ gb _ ijb ;o oZjZdl_jbam_1lk
\gmljbde_lhggh]l]h b f_"de_Ilhqgh]h kb]JgZebg]Z qlmjhgZ"
ijh\hkiZebl_evguo pblhdbgh\ mkbe_gbdj hiddbkelb!lih\wught
j_Zdlb\ghklb bffmghdhfi_ | _glgl6 3206@ Ilhd aZ\bkbfhklb h
bffmggh]h hI\ _1Z \Z°gmx jhev \ iZlh]IlLeg4, - ;b bp4xb _ilh]
IL-4R bIL-6R, hkms_kl\eyxsb_kb]gZebg]h\u_ f_oZgbafu Pb
ijb [jhgobZevghc ZklIf_ fh I Julv fh mebjh\ZgZzZ ifki}2 dkI\
TLR4. WIlb j _p_ilhju k h”ghc klhjhgu bg” mpbjmx| jZa\k
\hkiZzebl _evgh]h ijhp_kkzZ azThglbizdbbA@pghb]lh hiI\_1Z K
klhjhgTLR2 bTLR4 mqZklI\mxI| \ bgbp®b2pdfibroggh]h hI\_[Z dh
fh™ | [ulv Zkkhpbbjh\Zg kh klbfmeypb _c¢c g_cljHB@evighg& C
f_ oZgbafu myZdRbly-6R, TLR2b \ iZlh]_g_a_ ;: hklzZxlky g_~
bamqg_ggufb

OzZjzdl_j hi\_1Z bffmgghc kbkl_ fu hp_gb\Zeb
ijh\hkiZzebl_evgh]h plblhdbgihlb\h\hkiZebl_evgh]hiLpbhhd
ieZafdjh\b Z 1Zd _ ih khZCDl2ZghxR), CD126 (IL-6R), CD282
(TLR2), CD284" (TLR gZD4* bCD8" km[ihimeypbb de_ I|h 3]4d[eb
j bk mgB,d4, 15).

IL- vy\ey |ky dexqg_\uf pblhdbghf bl]jZxsbf p_gljZ
nhjfbjh\zgbi2-hjb_glbjh\Zggh]h bffmggh]lh hiI\_1Z Z 1zd
kbgl_a ijhZee_jlbg_kdbo pblhdbgh\ILA IH_XklA\edgzd kh
ie_chljhiguc pblhdbg dhlhjuc ijh*mpbjm_IKy\b hiAbjhdBhA]
ki_dljZ \hkiZebl _evguo klbfmeh\ > @

'gZeba ihdZaZe jZaebgb_ mjh\g_c pblhdbgh\ \ ;iekaf
aZ\bkbfhklb hl klI_i_gb Iy  _klb b mjh\gy dhgljheguaZ;he
e _]Jdhc klI_i_gb ly _klb ijb kjZ\g_gbb k dhgljhevaghkyv
klZlbklbg _kdb agZgbfh_ m\ _eHq gpZ mjh\g_ c b gZ
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j IL- gZ j b j \ ]jmiizo dhgljhet
qZklbggh dhgljhebjm_fhlh |_gq_gby khhI\_IkI\ ~gglk KW fhg
ly> _klb \uy\e_gh ih\ur_gb_ dhedg B39 pbo01 B4% j 0,001);

IL-6 g 295%

{0,001 H17%

j 0,001

dhgljhebjm _fhlh I_g_gby khhI\_IkI\_ggh

LZ[ebDEZMjh\ v HL-

\ ]jmiiZo dhgljhebjm_fh]h b

ijb ;:jZaebqgghc klI_i_gb\igZakdph\b

(Me (25%;75%))
IhdZzazl_| Dhgljhev ;o e_]dhc kl_i_gb |y~ ;o kj_~g_c kl_i_gb ly
i] fe ]limiiz | dhgljhebjm gZklbggl dhgljhebjm gZklbggt
n=60 n=57 dhgljhebjm n=55 dhgljhebjm
n=74 n=58

IL-4 1,16 1,29%** 1,32%* 1,33%*# 1,44 *##

(1,1 1,21) (1,25 1,31) (1,29 1,34) (1,32 1,35) (1,41, 1,48)

IL-6 2,12 2,9%+ 3,38%* 4,13** 4 4,60%+*#H##

(2,08 2,16) (2,86 2,93) (3,34 3,4) (4,08 4,17) (4,55 4,63)

ljbf_qgZgb - klZlbklbqg_kdZy agZqgbfhklv jZaebqgbc \ kjZ\g_gbb-k ]
j 0,001; # -klZlbklbq_kdzZy agZgbfhklv jZaebqgbc \ kjzZ\g_gbl_k dpmi
ly™ _klb-j 0,05; ### -] 0,001

Pblhdbgu mqgZkl\mx| \ jZa\blbb ojhgbqg_kdhjhp\kkiZ e
hfmkezZ\eb\zZxl o0Zjzdl_j \hkiZebl _evghc | Zdpbb b |
Bkke ~“h\Zgb_ihdZaZeh h”ghgZijZ\e _ggh IL-m\blle-bqijdpb

mly e _gbb ;: Ba\_klgh qlh pblhdbgu ybeynky { gy
kbkl_fgh]l]h \hkiZe _gby dhgljhebjmxI| ijhp_kku gHKFmng
nhjfbjmy [ZeZgk f_""m ijh\hkiZebl_evgufb b ighbb\r
Z] glZfb < kemqgZ_g_kihkh[ghklb j Jmebjmxsbo khklZfaz

A kljmdlb\gu _
ijb\h~bl d

ijbkmlikI\m |
bkke_ ~h\Zgby

wnn_dlu f_~bZlhjh\

lhl1Zevghfm jZa\blbx

fmeviblBigheilvjgh]h
N fhgkljbjmxl

\hkiZze _gby bZqlygiz.
kbkl _fgh]l]h \hkiZg gb
bffmggh]lh hiI\_1Z Kl
agZgbfhklv "“bbk[ZeZgdAl
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bffmggh]h hI\_1Z \ iZlh] g_a_:: b _]h \Z g% alzdhe dhg
[54, 391].

pas3iinuve ¢ KOHTPOJIBbHOW rpyrmnon, %
140 Hkk

120

100

80

60

sfeslesk

40 e T HEH

20

IL-4 IL-6

0

BA nmerxow cT.TSX. K. BA nmerxoi CT.TSHK. 4.K.

B BA cpenneii cT.TsK. K. B BA cpenHel CT.TAXK. U.K.

Jbkmg®dBaf g gb_ milk\gdLe ijb ;:\ieZafdjh\b

ljbf_qgZgb - klZlbklbg_kdZy agZqgbfhklv jZaebqgbc \ kjZ\g_gbb-k ]
j - klZlbklbg_kdZy agZgbfhklv jZaebgbc \ kjzZ\g_gbbh_k dpmi
ly” klb-j -

Bgl _je_cdbg yley |ky hkgh\guf f_~bZlhjhf hihqg fkjdA

j _ZdpbbThdhl\ |  H~gZdh \ ihke _~g__ \j fy ihy\bebkv k
ih\ur_gguc mjHA-gwZjZdl j g b ey ;: g Zee jlbg_kdh
N fhgkljbjm I ]1h \Z ghklv dZd j ]JmeylhjZ \hkiZebl e

[fhgobZevghc 326382 180, 230@ Bf_ xlky k\_~ gby qglh k 1
dhgljhey ;: \hajzklZ_| gzZklhlz \klj_qgZ_fhklblih\[G4].Iggh]h
h[ez~Zy ie_chljhiguf webydlh§Z jZaghh[jZagu _-fllriugde _
\ Ihf gbke_ fzZzdjhnzZ]lb de_Idb ] _fhihwlbqg_kdHpnjZi¢wigkic
dbee_ju b nb[jh[eZklu Djhf_ Ih]lh ~Zgguc pblhdbg

agZqbl _evgh_ ZglbzZihilhlbg Ikdh kih&bykglhm | ~“bnn_j gy
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gZb\gucehfnhpblhYad_ki_ju \lhjh]h
IL-4, IL- HL-13[34].

le_chljhiguc

Ibiz dhlhju_ kbgl_abj

pblhdbgy\ey |ky nzZdlhjhf ZzZdideZpbo
bg"mpbjm _| ijhebn_jZpbx b-de HhAlgbglhL~ eZ | agZqgbfuf
nhjfbjh\Zgb_ b ih"" _jZgb_ kbkl_fgh]h \hkiZebl ;ewJlgB]h
kihkh[_g kgb Zlv dhebqg_kl\h whabghnbghVZbeemjhbggkdhf

Z 1Zd _ kihkh[kI\m_1| jZza\bdhe3@b[M dEexguo ;: k [he__
mjh\g If- gZ[ex""Z |ky [he_ _ | g _ B2 3B [Iheé \Z
hi\_gqzZ | aZ "bk[ZeZgk wde_tHHjgQujo Jimey-lth¢g llodL Djhf_ I

ly _eh_

IL-
Th

g "Z\gbf bkke "hHNZgblteg k\yaZgu

dhlhjuo nZdlhj i_j _dexq_qglly

k\yaZg k bg"mdpbhcilmkdhew@am fh> | kA _jb\ZIv ~bnn_
kihkh[kI\my wdKij_ lgbtZdlib\bjh\ZgeuddZss @

LZ[ebdZDhebq kD4 de Ihd wdkij_ kKkHhjaRx LR, TLR2, TLR

m [hevguo

. jZaebqgghc kl_(Med2b%y/5%R) b

IhdZaZzl_e Dhgljhev ;0 e_Jdhc kl_i_gb ly" ;o kj_*g_c kl_i_gb ly
limiiz | dhgljhebjm qZklbggh dhgljhebjm gZklbqggh
n=60 n=57 dhgljhebjm n=55 dhgljhebjm

n=74 n=58

CD4'CD124 0,93 1,25%* 2,48%** 3,02 *### 3,725 ##H#

(0,75 1,14) (0,92 1,41) (2,11, 2,74) (2,89 3,27) (3,45 3,91)

CD4'CD126 1,75 2,68*** 3,03*** 3,5 H#H# 3,87

(1,63 1,8) (2,59 2,74) (2,95 3,11) (3,42 3,58) (3,74 3,97)
CD4'CD282 1,31 1,99%** 2,10%** 2,23% 1 2,30%

(1,1 1,37) (1,91 2,05) (2,08 2,16) (2,19 2,25) (2,28 2,37)
CD4'CD284 1,02 1,17%* 1,49%** 1,23***## 1,05###

(0,85 1,09) (1,11 1,19) (1,43 1,56) (1,2 1,27) (1,01, 1,06)

Kh]leZk
j_pbijhdgufb hlghr ¢
|Dadhfco gz dl i j  oTregiVihby.

ljbf_qZgb - klZlbklbgq_kdZy agZqbfhklv jZaebqgbc \ kjZ\g_gbb-k ]]
j 0,001; # -klZIbklbg_kdzZy agZgbfhklv jZaebgbc \ kjZ\g_gbb_k dpmi
ly' _klb -j 0,01; ###-j 0,001
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LZdbf h[jZahf pblhdbgu mqgZkl\mxl \ jZa\blb
\hkiZebl _evghlh ijhp_kkZ b hiI\_qzZxl| aZ ozjZadppbhKiyZek
| g _gby b kl_i_gv dhgljhey azZ[he_\Zgby ijb ;:ZIMSNZIWVF
NZggu_ fZjd _ju \ dZg_kI\_ ~“bZ]ghklbg_kdh]h | _klZ hljz
\hkiZze gBwozZl evguo imlyo k m\_ebq_gb_f kl_i_gbjhey k
ijb ;:

>ey hp_gdb Nd4RZILAHBR TLR2, TLR \ iZlh]_g_a ;: ijh\_"* g
mjh\g_c¢ wdkij_kkbb wlbo j_p_ilhjh\ €b4pbGo8hedkjrckzbom ¢
k dhgljhebjm_fhc b qZklbqggh dhgljhebjm_fhkl i eqhdlyc Ik

pas3nvyuue ¢ KOHTPOJIBHOM IpynmnoH, %
350 L

i
300

300

250

200

Hkk

150 sk HHH
121
H#itH — e FHE
100 o T Hitt
E2 33

sokk 70 76

50

IL-4R IL-6R TLR2 TLR4

2 BA nerxo# CT.TSK. K. BA nerxoi CT.TSIK. 4.K.
B bA cpennelt cT.Tsik. K. B BA cpenHel CT.TSXK. 4.K.

JbkmghdBaf g gb_ wdKkKLHM4RKDb®ER, TLR2,TLR4CD4" de_|hd ijb ;:

ljbf _qZgb - klZlbklbgq_kdZy agZqbfhklv jZaebqgbc \ kjZ\g_gbb-k ]]
| - kl1ZIbklbg_kdZy agZgbfhklv jZaebgbc \ kjzZ\g_gblh_k dpmi
ly  _klb -j 0,01; ### -j 0,001
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Highkbl _evgh dhgljhevghc ]Jjmiiu ijb ;: e_ Jd#hgQ4" i
de IdZo wdkilj-4RkbYy ebgb\ZeZkv gZ j7% |} b IL-6R
gZ j b ] \ ]jmiiZo dhgljhed4rlbfdngh
dhgljhebjm_fhlh | _q_gby khhiI\_IkI\_ggh Ijb y: kil gz L
o _ei_jZo gZ[ex"Zehkv \hajzZklzIgdR gdk? kkbb b

j IL-6R g Z ] b OPpL \ ]jmiiZo dhgljhebjm_
gZklbggh dhgljhebjm_fh]lh I _qg_gby
Ba\_klgh qglh i_j ~"Zdlk- kgkgdeéi jZo hkms_ kl\ey Ik

j_p_ilhjbiz J_p_ lithjZev(ilZz4R) b]ljZ | p_gljZevgmx jhev \ i
Zee jlbg_kdhcllZkléZjzdl _jbam_Iky fhsghcSZATEh \dhdb|uc
kludm_Iky k dexq_\ufb nhknhiR.habiglzgbkk i _j ~Zqgb Kkt
g _j_a dZIKelESTAT6, ijhbkoh?rys f \ Zdlb\bj@GDZgglig"mpbjm _
wdkij k&ANW3 xhkgh\gh]h |jZgkdjbipbhggh]h nzZdlhjz ZzZkl
km[ihimeyplh2c >Zgguc nzZdlhj b]jZ_| dexq_\mx jhev
nmgdpbhgZevghc Zdlb\ghklb b ih""_jTA3-le kg B8ylyBklb
177,232,260@ Lzdbf hlZagf Ihevdh fh™ _| mijZ\eylv iheyjba
Th2 ba gZb\guwe UICD4 gh 1Zd _ bg mpbjm_| n_TRIbimde _
Abnn_j _gpbjh\Zggudhljeddédgdgdy dahldb

| j_ "ZqZ kbllgZzeth” | hkms_kl\eylvky jZaebggufb K
gZbf_gvr_c kl_i_gb bkke_~h\ZgZ deZkkbqg_kdZy khijeRzZeb
lj_~"klZ\e _gZ g_h”*ghagZqgZy bgnhjfZpby h _]h jhpbkk\|
Bf xlky “"Zggu_ qlh deBkklkd]gdebg] mijzZ\ey | ihEwjba
de_ |hd Bkoh”y ba \ur_i_j gbke _gguo f_oZgbaith\gvi
ijh\hkiZzebl _evgh]lh fhblhkdbgB&[kI\m _| [he__ Iy  _ehfm4p.q_
J amevlZlu gZklhys ]h bkke_ "~h\Zgby kh]eZkmxlkfyo kh[ek
m\_ebq_gbb Injhbgy ijb ;: %7,237,313] lh\ur_gb_ bo kh”™_j .
k\b~ | _evkl\m_| h[ mkbe _gbb kbkl _fgh]lh \hkiZe_gby igb |
ly" klb aZ[he_\Zgby

:gZeba j_p_ilhjghlh ZiiZjZlZ ihal\hebe mkhagBAkbZghb
kil _i_gb ly  _klb ;: ijhbkoh”bl h*ghgZijZ\e _gghb mipbeélhgh)



69

IL-4R bIL-6R Ih\ur_gguc mjlhA _gdZd b m\ _ebqg _gb_wdkij_ kkk
g fm@@ de_|dZo mkm]m[ey | \hkiZebl _evguc ijhp_kk b
klhjhg®m2-hI\ _1Z qglh g_]Zlb\gh kdZau\Z Iky gZ khklh
Zlhibg_kdhc [jhgobZevghc Zklfhc LzZd _ bf IKlky wZgbuZ
ZdIb\Zpbbo_ei_jh\\ th[jZzah\Zdbb de_Ihd b Zkkhpbbjh\Zggl
mly e gbb [jhgobZevghc Zklfu K 2)i4R ¢ Z Klith\jinjgru_
1jZgkdjbi@BAT6, glh kihkh[kI\m_1 \uk\hlth " *ale_ Ihd ih\ur_
wdkij kKbdR mCD4" de _Ihd qglh kibfmebjm_| bo “bnnrh gp
n_ghlbim Ihkdhevdm wlb de_Idb killkh[diZfRhkthelylev
nhjfbjm _|ky iheh bl _evgZy hp¥|42y>kK\ygawy >baf g gby kil
mkm]m[eylv khklhygb [hevguo ;: ihkl_i_ggh kgb Zy dhq

Mjh\_gv wdkijTLRkbd®pZD4" de_|IdZo hlghkbl_evgh ]jmiiu
\hajzZklZe2%Z | ijb dhgljhebjm_fhc b ] ijb
dhgljhebjm_fhc ;: e _]Jdhc kl_i_gb |y _klb Z 1zZd ijlgZ
dhgljhebjm_fhc6% gZ ijb gZklbggh dhgljhebjm_fhc
kl _i_gb ly  _klb WAdkR _g&b4 de_ IdZo m\_ebqgb5%eigkv gZ
b j ijb dhgljhebjm_fhc b qZklbqgd ;dhegl]dbbjkl_1}
ly” _klb khhiI\_IkI\ d&h jgZ \ ]jmii_ dhgljhebjm_fhc
kil _i_gb ly _klb 1jb gZklbggh dhgljhebjm_fhc jy kjklbg
mjh\_gv wdkifLRdkdpb-He 1dZo g_ bf_e klZlbklbqg_kdb agZq
dhgljhevghc ]Jjmiihc

LheeZcd j_p_ilhju fh]lml Julv k\yaZgu k Z[_jjZglc
bffmgguo j_Zdpbc kihkh[klI\my ojhgbqg_kdhfmZ \lhkfide ijdp
Zklf < gZr_f bkke_"h\Zgbb ihdzZaZigR2 QD& Wak i k IkKkeoZ i

highkbl_evgh dhgljhevghc Jjmiiu MjHARYED4 d kig | AKXl
ijb ;: e_]Jdhc kl_i_gb ly _klb b ijb dhgljhebjkh_ifhgb;1yKj K
hrgzZdh klZlbklbg_kdb agZqbfh g_ hlebqgZekyipd diglphe
dhgljhebjm_fhc ;: kj_"~g_c kl_iTlgbo nimgdiplbhgbjmxl dzZd
dhklbfmebjmxsb b ] _]meylhjgu _ fréedid&@w \> Ick
g_ihkj _"klI\_gghegZdb Z]higRKIumIl mkbeb\ZIv ijh mdpbx |
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Zdlb\bjh\Zggude _Ldzfb ih\urzlv gm\kl\blde vihldkbv Kibfme
bo j_p_ilhjh\ Kkihkh[kI\h\ZIv “~he]h\]j_f-dghilhdizbylbgh’
ZdIb\ghklv j_ Jmeydthi¢guieiBld4@ KlbfmdayRbhij ~ ey | [Ze
Thl/Th2 b ~“bnn_j_gpbjh\dmThdeé,_¥hdzZzd _ dhgljhebjm_1 2Zd
whabghnbeh\ G_"Z\gb_ bkke_"h\A&gbwdkhkdZ&Kkejpm g# \
lkde IdZo b]jzZxl jhev \ ih\ur_gbb nmgdpbhgZeb§hgbZdLk
de_Ihd qglh y\ey_ Iky g_[eZ]hijbylguf if6882Z3db@ijDjhf> Ih
i _j_ "ZqZ kbTgR dli\ ggiED4* T-de _IdZo kihkh[klI\m _|I nhThbjh\:
Ibiz hI\_1Z b \ghkbl agZqbl _evguc \deZ”™ \ ojhgt
\hkiZzebl _evgh]h {284. _kkZz

JheMR2 bTLR4 \ jZa\blbb b ijh]j_kkbjh\Zgbb ;: hklZ _1ky
bamqg _gghc \ klyab k jZaghjh”gufb "Zggufb h43 4428Daf
Wdkij_kkbjm_ fu -dgZlhdaghc f f[JER2 b TLR4 nhjfbjmxl
fgh _kI\_ggu_ wnn_dlu kihkh[klI\mx]| jZa\blbx Zegby]bqgj |
klbfmeypith bffmggh]h hiI\_1Z \ Ih ~_ \j fy hgb ijbgbfZ
bgbpbzZpb2dffmggh]h hi\ _1Z b kibfmeypbb g _cljhnb43ygh
44@ <uyle_gh qglh dhklbfmebjmxsb_kb]dliZR2 b gthrhmip jomnx
ZdIb\ZpNKk B, glh ijb\h”~"bl d mkbe_gbx i_j_"Zghl kh]glZe
\ukdZazgh ij_"iheh _gb_ qlh klbfi&BlimxsZklfihdkgh\Zg
ZdIb\Zpbb bgnezffdkkeh\e ggh]lh \hkiZebl_ evagh]lh ijhp_kl

Highkbl _evgh dhgljhevghc ]Jjmiiu ijb ;: e_]dhgQ8 i
de _IdZo wdkii-4RklhyR, TLR2, TLR g_ bf_eZzZ klzZlbklbqg_kdb

hlebgbc Ijb ;: kj_"~g_c kl_i_gbCD8" gildpexyZehkv \hajZk
wdkij_ KkIkBIR gZ j B% | IL-6R g Z9% | b
j 001); TLR gZ3% | b3% j TLR gZ22% | b 3%

j0,001 \ J]jmiiZo dhgljhebjm_fh]lh b gZklbggh dhgljhebjm_

Wdkij_ kKbg¥rR gzZCD8 de IdZo \ agZgbl_evghc f_j_
dhgp_gljZpbb wlh]lh pblh@8g 22\ Hkh\b_ ¢gh \Z gh wlh fh" _|
dhgl _dkl_ kbkl _fghlh \hkiZe gby ijb ;: <ihke_ "klblb
kb]l]gZebg]z guhkjbbNh~blv d ]bi_jgm\kl\blICB&ghdlelblhd ¢
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\ha~_ckl\blx  Djhf_ Ihlh Zdlb\bjh\Zggu_ \ lijbkmalkl
pblhihdkbqg_kdb_ de_Ildb f_g__ \hkijbbfgb\u aZ b@&Emn
bg]b[bjh\Zgby wdKidsijklpbblhjZ b ih~* j~Zgby wdkij kkbt
Zihilh&a-2) [339, 376@ >ZggZy bo hkh[ gghklv fh' | \ghkb
\dez” \ |_q_gb_ ojhgbg_kdh]h kbkl fghlh \hkiZ& dhy
f ozZgbaf k\h_\j f _ggh]h \u\_~ _gby ba iZIh€DBbde kthdh i

LZ[ebpZDhebq KkDdi de Ihd wdkij_kkHhjaR LR, TLR2, TLR

m [hevguo

. jZaebqgghc kl_(Med2b%y/5%R) b

IhdZazl_e Dhgljhev ;o e_Jdhc kl_i_gb ly" ;o kj_*g_c kl_i_gb ly
]jmizZ dhgljhebjm qZklbggh dhgljhebjm gZklbqggh
n=60 n=57 dhgljhebjm n=55 dhgljhebjm

n=74 n=58

CD8'CD124 2,40 2,42 2,78 5,12%**4H# 7, 6% 4

(2,11, 2,96) (2,39; 2,87) (2,35; 2,91) (4,88 5,36) (7,17 8,02)

CD8'CD126 1,53 1,56 1,72 2,89* ## 3,0% 4

(1,27; 1,74) (1,32; 1,77) (1,5; 1,89) (2,61; 3,19) (2,97; 3,21)
CD8'CD282 1,71 1,75 1,87 1,93* 2,1

(1,56; 1,88) (1,59 1,94) (1,75 2,0) (1,89; 2,17) (1,93; 2,25)
CD8'CD284" 6,22 6,40 6,91 7,56*# 12,62%

(5,89; 6,86) (6,12;7,1) (6,85; 7,22) (7,14; 7,97) (11,85; 12,9)

ljbf _gZgb-klZlbklbg_kdZy agZgbfhklv jZaebqgbc \ kjZ\g_g-bjb0R5]jmi
** - j 0,01, - j 0,001, #-klZIbklbg_kdZy agZqbfhklv jZaebgbc \ kjzZ\g.
e _]dhc klI_i_gb Iy | GOB;## -] 0,01; ### -] 0,001

<ebygh-
Bf xlky
mkbe gbx

gZLD8 de Idb gZ ~Zgguc fhf_gl hibkZgh
glh ijbkmlkli\b_ ~Zggh]lh pblhdbgzd\

ijh\hkiZzebl _evghc Zdlb\ghlplblhkhdkbghigdba c
[342, 37T6@ < im[ebdZpbyo TUR2 qZ]jZky jbkEh

ijhebn_jZpbb b \u ' b\Zgbb wlh]h THRZ hdekjhtim ZI ZdIbAZp
pblhihdkbg_kdbo de_Ihd \ 3390376k@ mgZkh\kdmighklb wlb
fhlml ijb\h~blv d jZa\blbx ;: k ih\ur_gghc mklhcgddinl
dhjlbdhkl_jhb*ghc LZjdhbin[jZahf \uyle _ggu_ \ gZklhys f

"Zggu_

_"bgbgguo
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gZjmr_gby kb]gD8bdydZlhd ijb ;: fhlml \ghkblv "hihegbl_e
ojhgbazZpbx kbkl_fgh]h \hkiZze_gby b ijb\h*blw dzZigh]bb

pa3IuYue ¢ KOHTPOJILHOH rpynmnoi, %
Hekesk

250

Hith

217

200

150 -

. ek
HitH#
s HiH

100

50

IL4R IL-6R TLR2
O BA 5ierkoit CT.TSIK. K. BA nerko#t CT.TSIK. 4.K.
B BbA cpenneii cT.TshK. K. B BA cpeaHeit CT.TSIK. U.K.
JbkmghdBaf_g_gb_ wdllL4R KIb6R, TLR2,TLR4CD8" de _|hd ijb ;:

ljbf_qZgb-klZIbklbg_kdZy agZgbfhklv jZaebgbc \ kjZ\g_gbjb k ]jmi
** o - -klZlbklbgq_kdZy agZgbfhklv jZaebqgbc \ kjZ\dhghb'l
kKl _i_gb ly" #kl|jb0,05; ## -j 0,01; ### -j 0,001

Kb]JgZebg]h\u_ imlb hihkjRAMER TLR bILR mqZkl\mxl|
fh"meypbb nm@gb4bod CD8 de_Ilhd ljb dhgljhebjm_fhf
fZdkbfZevgh \hajzZklZeb ihdZazl_ EBE"WdR g & R%Hpgld/001),
IL-6R gZ1% (p BLR gZ p ijb ;: kj_"*g_c kl_i_gb |
ih hlghr_gbx d ;: e_]dhc kl_i_gb ly _klb FZdkbhigavYg¥h
wdkij kkiRb g22% (p gZ[ex"Zehkv ijb gqZklbggh dhgljt
e _]Jdhc kl_i_gb ly _klb ih kjzZ\g_gbx k ;: kj_"g_zCB8 i_
de |dZo gZb[he_ _ ih\ur_gu [ueb agdlg4R gy w dkag0,6XK b
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TLR gZ3% (p Ijb gZklbggh dhgljhledRngZ4dhc p Ijb
dhgljhebjm_fhc ;: kj_~g_c kl_i_gb ly _klb ih;kjZNXdKkigb % Kt
TLR2CD8" g_ bf_eZ klZlbklbg_kdb agZgbfuo hlebgbc f_&m

kI _i_gvx ly _klb

3.3 Khklhygb_ fblhohg”jbZevgh]h ZiiZjzlZ bffmghdh
de _Ihd m [hevguo [jhgobZevghc ZklIfhc

ljb ;: \ke_"klI\b_ jZa\blby hdbkebl_evgh]h klj_kkby k
gZ de_lHpgehdmeyjghf mjh\g_ fh | \hagbdzZlv ~bk[ZeZ
oZjZdl_jbklbd fblhohg”jbc wnn_dlhjguo de_Ilhd ‘“qldbhu
f f[jZggh]h ihl_gpbzZez )33 60 g1 {02,

LjiZ"bpbhggh ijb hgpbb¥Ilé&_ hp_gb\zZxl Ilhevdh "\_ |
ihdZaZl_edec Bdb k \ukhdbf b de_Idb k gbadbf f_f[jZgguf
jZa™_e_gby ih bgl_gkb\ghklb ijhp_kkZ ih\j_"~ gblkde _
dhlhju_  y\leyxlky \Z'ghc o0ZjzZdl_jbklbdhc nmgdpbhc
fblhohg”jBbD[R6,41,48@ < gZr_f bkke_"h\Zgbb [ueZ bkihev

f Th"bdZ \u”_e_gb_ mjh\g _c¢c de_Ihd \ebyxsbd\ggvhE:
FIF- de Idb o0ZjzZdl _jbamxsb_ky fZdkbfzZewgdpbkighaw
p_ehklghklvx mjRIFey de Idb o0ZjZdl _jbamxsb_ky

kgb™ gb_f kljmaimmgdpbhgZevguo k\hckl\ FIfmjh\dgvldb
oZjZdl _jbamxsb_ky kgb  _gb-mmkddmpdhgjgdvguo k\hckl\
yleyxlky h[jZIbfufb mFh\F-gv de Idb k i_j _oh”ghc n
g_hl[jzZlbfuf ih\j_"~ gbyfb fblhohg”jbZevgh]lh ZiiZFlHA>D
de Idb k g_h[jzZIbfufb ih\j_ "~ gbyfb fblhohg”jbZevgln]t!
wlbo mjh\g ¢ agZqbfh baf_ gy |ky kh”~ _j"Zgb_ de_Ihd
aZ\bkbfhklb hl khklhygby hjjZgbafz < Ih ~_ \]j_fy blkchlev
gbadbc f _f[jZgguc ihl _gpbZe g_ " |Zebah\Zggludum\hig
wlb baf _g gby



< j_amevlZIl_
ihimeypddd® [ueb mklZgh\e_gu hkh[_gghklb i_j_ jZkij_" e
iylvx mjh\gyfb MBIFZkkqgblZg CP4FdZd bgl_]jZevguc
kgb™ _gby f _f[jZggh]h ihl_gpbzZeZ fblhhg”jbc

LZ[ebpPZA AgZq _gby FiFneypdid" de I|hd

Iy Kk (Me (25%;75%))

74

bkke ~h\Zgby

f_f[jZggh]h

ijb ;:

1Z[ebpZ

jZaebqghc

Cimiiz ;o e_]dhc kl_i_gb Iy® ;o kj_"~g_c kl_i_gb ly
hdzazl | d_hjgljhey dhgljhebjm qZklbggh dhgljhebjm qgZklbggh
=60 n=57 dhgljhebjm n=55 dhgljhebjm
n=74 n=58
93,9 73,8%* 32,2%** 55,25%*## 23,5 {Hi#
FIF-1,%
(89,4 95,1) (69,9 76,2) (30,1 37,1) (50,5 57,6) (18,1 25,7)
FIF-2,% 5,25 24,05** 60,4*** 37, 4% 4t 64,3***#
(2,2 8,9) (23,7; 28,1) (55,1 62,9) (33,2 40,5) (63,7, 67,3)
FIF-3,% 0,7 1,7* 5,5+ 5, 3% 7,8% 4t
0,3 1,2) 1,3; 2,1) (4,7,5,9) (4,5 5,7) (7,1 8,8)
FIF-4,% 0,1 0,35 1,5* 1,65*# 3, 3% 4t
(0,05 0,2) (0,25 0,5) (1,1 1,9) 1; 2,2) (2,5 4,2)
FIF-5 % 0,05 0,1 0,4 0,4 1,1*%#
(0,03 0,1) (0,08 0,2) (0,35 0,55) (0,3 0,5) (0,5 2)
dFIF m | 15,78 2,87** 0,49%+* 1,29%**#H## 0,33* 4
(13,45 16,84) (2,58 3,02) (0,47, 0,54) (1,23 1,34) (0,29 0,37)

ihl_gpbz

ihd.

ljbf_qZgb- klZlbklbqg_kdZy agZqgbfhklv jZaebgbc \ kjZ\g_gbb k
j - klzZzlbklbg_kdZy agZgbfhklv jZaebqgbc \ kjZ\g cgbb
- ###- j 0,001

JkI_i_gb-Iy‘_kIjb
M [hevguo ;: e_]Jdhc kl_i_gb ly _klb \ ChO4mgs/ e Zdeh k
klZIbklbg_kdb agZgbfh_ kgb  _gb_-ihklfaXlble ew ghFdhgljt
6%0b | m\ ebqg _gb gHIF ] k
gZ 3% | b 6% | \' JimiiZc
gZklbggh dhgljhebjm_fh]h\_ggd ¢
ihd2dazl j&ac FIF ijb gZkl

]Jimiiu gZ ]

1051% | , FIF-
dhgljhebjm_fh]lh Db
AZnbdkbjh\Zgh m\ _ebqg_gb_



dhgljhebjm_fhf |l _qg_gbb e _]dhc ;:

75

klZIbklbg kdb agZgbfuo jZaebgbc

< ihimeypbb C®41hdb kj_~g_c kl_i_gb Iy _klb hlg
dhgljhevghc ]Jjmiiu gZ[ex~Zehkv klZIbklbg_kdbhagagbfé
FIF- gZ j b ] m\ ebqgq _glZ FIF
1125% | FIF gZ ] b j - FdE
j b ] \ ]jmiiZo dhgljhebjm_hhd dljhp2blbgd

| g_gby khhiI\_IkI\_ggh
gZklbggh dhgljhebjm_fhf | _qg_gbb

ljb bkke_ ~h\Zgbb \ Fikimey pdO8*
hkh[_gghklb gZjmr_gby nmgdpbhgZevgh]h khklh¥gZyZflZl
de Ihd ijb ;:

LZ[eb® A AgZq_gby

Iy _ K (Me (25%;75%))

| ZB)ebpZ

m\ _ebqg_gb-

FHFneypeOs* de Ihd

1zd"_

ijb ;:

d h e prg\ glyld hF éBeg | hidlf geh

in@zazl ey FIFijb

[ueb mklZgh)

jZaebqghc

=imiiz

- e_Jdhc kI_i_gb Iy

;o kj_~g_c kl_i_gb ly

'hdzazl | dhgljhe) dhgljhebjm gZklbggl dhgljhebjm gzZklbqggt
=60 n=57 dhgljhebjm n=55 dhgljhebjm
n=74 n=58
55,15 48,7+ 38,9%** 48,15+ 24, Tr**
FIF-1,%
(53,4; 59,2) (45,2; 49,5) (32,5 43,1) (42,6 50,2) (19,2 27,5)
FIF-2,% 33,7 40,95* 53,5%** 45,05** 57,9%*
(28,7 37,1) (38,5 44,3) (48,4 58,8) (39,1 52,7) (50,7 63,3)
FIF-3,% 9,5 8,85 7,3 6,35 16,8 ###
(7,7, 14,2) (5,2;9,2) (4,3 8,9) (3,6, 8,1) (15,1 25,5)
FIF-4,% 1,35 1,25 0,3 0,4 0,6
(1,1 1,5 (0,6, 1,4) (0,1 0,7) (0,1 0,9) (0,2 1,0
FIF-5 % 0,3 0,25 0,1 0,05 0,1
(0,25 0,4) (0,05 0,6) (0,02 0,15) (0,01 0,1) (0,01 0,15)
dFIF m _ 1,28 0,98*** 0,64*** 0,94***4 0,33***###
(1,21; 1,33) (0,97; 1,04) (0,55 0,72) (0,89; 0,95) (0,29 0,37)

ljbf_gZgb- klZlbklbg_kdZy agZgbfhklv jZaebgbc \ kjZ\g_gbb k
- - klZzlbklbg_kdZy agZgbfhklv jZaebgbc \ kjZ\g cgbb
kl_i_gb ly _klbj 0,001

j j
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M [hevguo ;: e Jdhc kl_i_gb ly  klb \ CHO8mMEZ/|mexh Zeh k
klZIbklbg_kdb agZgbfh_ kgb  _gb_-ihklfaXlble ew g Fdhgljt
]imiiu gZ ] b ] m\_ebqg_gb_HFhdgdaZl e
j b% j0,001L \ ]J]jmiiZo dhgljhebjm_fh]h b gZklbggh «c
| g _gby khhiI\_IklI\_ggh ihdZaBlFébFHHsg_bf eb jZaebg
dhgljhevghc ]Jjmiihc

ljb ;: kj_~g_c kl_i_gb ly _klib \ ihinGDgphibgllebllhelvc
dhgljhevghc ]jmiiu gZ[ex*Zehkv klZIbklbg_kdbhagZgbfé
FIF- gZ ] b ] m\ _ebq _gb_ihdZ@aZl e _
j b ] \ ]jmiiZo dhgljhebjm _dgh]tdhlylgtzebd prg_f
| q_gby khhiI\_IklI\_ggh m\_ebq_gb_ - ilgdZaZli e _c FKkjlb-
gZklbggh dhgljhebjm_fhf I _g_gbb aZ[he-\ZglFyF MAbD8gb |
ithimeypbb g_ bf _eb agZgbfuo hlebgbc hlu dd gdjph\ékdtic
kIl _i_gb ly _klb ;:

Bkke_"h\Zgby thdzZau\zZxl agZqgbfhklv fh*bnbdz
fblhohg”jbgzZklghklb kgb™ _gby h[s_]h mjh\gy FIF ijb ijl

35, 41, 162, 440. DZd ihdZaZeb j_ameviZlu gZr_¢hmipkklef
klZIbklbg_kdhc agZgbfhklb j _amevIiZlh\ hkghYgglydaf
de Ihd ijb ;: ijhbkoh”?yl gZ mlhkdye FHIRFIF Ijb kgb  gb
his _1h FIB™_| i _j_ jZkij_~_e _gb_f_ ""m mjh\gyfb de_
kgb™ gb_ dhebqg_kI\Z de-lhdazk kfgilH wlh]h ijhbkoh”bl |
dhebq_kI\Z de_Ihdk FFIIF < ihimegp®hbde |hd ijb ;: baf_g_
ihdZzazl e c azZljzZ]lb\zZxl IlhevdhbmkFhkglth FlIl§_ _ \ujZ _gu
CD4".

GZ hkgh\Zgbb ihemg_gguo ~Zgguo k mq_Ihfhkldlb
] _amevlZlh\ jZajZ[hlZg dhwnabgbogl FEZFevguc ihdZaZl e
f f[jZggh]h ihl _gpbzZeZ fblhohgT§bc jbkmghd

ljb ZgZeba_ dhwnnbpkDgldeFIRd mklZgh\e _gh qlh hl
dhgljhevghc ]jmiiuCOFIkgb Zeky gZ ] b ]

;. e_Jdhc kl_i_gb ly _klb b gz ] bijb ;:jkj_"g_



77

kI _i_gb Iy  _klb \ ]jmiiZo dhgljhebjm_fh]h b ngZflkllthg g hgdt
khhi\_IklI\_ggh M [hevguo ;: kj_~g_c kl_i_gb Iy  _kdb;:ih
dFIFCD4" [ue gb" 5% 0,001 ijb dhgljhebjm_f83%b j@®200])
ijb gqZklbggh dhgljhebjm_fhf | _q_gbb

pasjiiure ¢ KOHTPOJILHOH Tpymoi

20,0

-70,0

-74,2
Hkok

wr

-96.9 *kkok 979

HkE HH#H $okok
Hit
-120,0
CD4+ CD8+
OBA nerkoi CT.TSDK. K. @ BA nerxkoil CT.TSK. 4.K.

B BA cpeaneit crtaxk. k. B BA cpeHel CT.TAXK. 4.K.

Jbkmgkdt Dhwnnbpb_glu fblhohg”?jbZevghlh f_f[jZgg
CD4" bCD8" de _Ihd ijb ;:

libf_qZgb-klZIbklbq_kdZy agZgbfhklv jZaebgbc \ kjZ\gy gbb k
- klZIbklbg_kdZy agZgbfhklv jZaebgbc \ kjzZ\g_glkh_k_ gjm

-
ly" klb - j

Highkbl _evgh dhgljhevghc ]j@dBuddFllird kgb Zeky g

(p b p ijb ;: e_]Jdhc kl_i_gb ly7%kpb b gzZb

(p ijb ;: kj_"g_c kl_i_gb Iy  _klb \ ]JjmiiZo bhgdkibhr
dhgljhebjm_fh]lh I _g_gby khhI\_IklI\_ggh M [hegbuly ;:kkl
ih kjz\g_gbx k e _]Jdhc ;CD&F[&ke gb _ gZ p ijb

dhgljhebjm _fhf b pD,001 ijb qzZklbggh dhgljhebjm_fhf 1 _q.
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JZg__ [ueh ~hdZaZgh qlh ijb kilzlbhblibaoh™Mdb agZz
kgb™ _gb_ mjh\gy \FelfnhpblZjghc fhghpblZjghc b g_
ihimeypbyo Ijb mom”r_gbb dhgljhey ;: ijhimjaohgp|AKjEEb ¢
fhghpblh\ b g _cljhnbeh\ HAgZdh \ h[s_c ebfphpbl
klZIbklbg_kdb agZgbfuo hlebgbc \ aZ\bkblieklg hb A[jexd%
[59]. < gZr_f bkke_"h\Zgb_\uy\le _gh qglh k bkihevah\Zjjb f
gZklbggh dhgljhebjm_fhc ;: gZ[ex"Zxlky [he__ \ujlE _
kjZ\g_gbx k dhgljhebjm_fuf | _gq _gb_f aZ[he \Zgby
[fhgobZevghc Zklfu dZd e _]Jdhc 1Zd b kj_"*g_c kl_i_gb ly

GZjmr_gb_j ]Jmeypbb wg_ j] _IbgCDhdd D8k kklhyngmeypt
azgbfz | \Zz"gh_ f_klh \ ijhp_kk_ bgl _gkbnbdzZpbkhy\ekigh
glh kgb _gb_ h[s_]h mjhhdawk&HFbl aZ kq_I| kgb _gby dheb
k \ukhdbf F(FIF- b ih\ur_gby dhebq_kI\Z de_lhd k |
mjh\gyfb FIF <hajZklZgb_Colekm[ikliVZeypbc bffmghdhfi_
de_Ihd k FIBF mjh\g_c b bo ij_\Zebjh\zZgb_ fh _I| ijb\b"b
kbkl _fu bffmgbl_1Z b ijh]j_kkbjh\Zgbx iZlhe8DBbgZz< nilhngm
kgb™ _gby mjh\gyf HRIF[ex*Z _Iky i_j jZkij_~_e_gb_ de_It
FIF- b ijb gZklbggh dhgljhebjm_fhc ;: kj_"~g FIK43.i_gb

lhgb  _gb_ FIF CBZd |1ZdCb8 ihimeypbc k\yazZgh k gZj]
nmgdpbhgZevgh]h khklhygby fblhohg”*jd&eMgh]hgqlBii¥|Z
mly e _gbx I _qg_gby b ihl_j_ dhgljhey26241 921544 3@lb f
407 @ 1z~ gb_  mjh\gyy\&YyFlky \Z guf ihdzazl_ e f
fblhohg”jbZevghc “bknmgdpbb Wnn_dlb\gh fbihmmidpjblc
k\yazZgh k bgl_]jZevghc p_ehklghklvx bo kljkZdIgnjgrbd bdbf
dhlhjuo y\eyxlky "bjgu_ dbkehlu Hkgh\ghc imeh @Deijgb
\ hdbkebl_evgu_ wg_j]l_Ibg_kdb_ ijhp_kku b ih"_hKighZ
fblhohg”jbc qlh kihkh[klI\m_| ghjfZevghfm Akigad mehddp
p_eh£9>48 51@ LzZdbf h[jZzahf kgb fgb | FuFv h[mkeh\e
kljmdImjgufb gZjmr_gbyfb fbBiDdibg™bklZ\Z "bjguo dbke
f_fliZg
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HI dZg_kI\_ggh]l]h b dhebq_kI\_ggh]lh khklzZ\Z @
f _f[jZgu aZ\bkbl nmgdpbhgZevgZy Zdlb\ghklv mewPRLkI]j
< hI\_| gZ baf_g_gb_ dhgp_gljZpbb b khhilghr jgbgb@2Dpb
ebibrgh]h khklz\Z f _f[jZguklkapZgbnw hilbfZevguo mke
khojZg_gby nmgdpbhgZevghc ZdlIb\ghklb \gmljbde_ ldlg
GZjmr_gby khklz\z @D f_f[jZzg fblhohg”jbc ijhy\eyxlk
fblhohg”jbc ih” _j b\Zlv we_dljhobfbg_kdbc ]jZ2b_ glz
\gmlj_gg_c f fl[jZg_ wnn_dlb\gh hkms_ kl\eylv
nhknhjbebjh\zZgb_ ijhba\h”kl\h LN b k[ZeZgklbjhé¥gyga
CaZz-bhgguc J|hf_hklZza g_kfhljy gZ gZebqgb_ dbkehpt¥3>b |
50].

< j_amevlZl_ bkke_"h\Zgby mklZgh\edgke&inlk | Z\f[]B
fblhohg”jbc BDD;: IZ[ebpZjbkmdhd8). KhklZ\ "bjguo dbk
f_ f[jZg fblhohg”jbc o0ZjzZzdl_jbam_Ilky gZebqgb_f gZkuwsgugg
b ihebg gZkus _gguo bjguo dbkehl k "ebghdzZmyé jmhxsg ik
hi ~h Zlhfh\ ml]Je_jhrZ < kljmdIimj_ wlihgrl dbkiéhtap
g lguf 1Zd b k g_qg _lguf qgbkehf ZlIhfh\ m]e_ jfi*zZb |
jZa\ _I\e _gguf kljh_gb_f < IZ[ebpm g_ \hreb hI*" byggw
dbkehl kh”_j Zgb_ dhlhjuo 0g03%j_\urZ _|I

gZebahebq_ _kI\_ggh]lh khklz\Z @D f_f[jZg fblhohg?”
bklhs _gb_ hkgh\gh]h imeZ gZkus_gguo "bjguo dbKdhih
kjZ\g_gbx k ]jmiihc dhgljhey ijb ;: e_]ldhc Kkl_i_db Iy
fbjbkibgh\hc dbkehlu kgb Zehkv gZ | | ijb ;:
kj_~g_c kl_i_gb ly _klb kh”_j"Zgb_ fbjbklbgh\hc bdbkghI

j b j ijb dhgljhebjm_fhf bihgZjkiehg f
| g_gbb khhI\_IklI\_ggh GZ[ex*"Zehkv bklhs_gb_ bk®%hj'u
(180 kgb™ _gb_ gz j b | ijb e _]dhc ;: ¢
b j ijb kj_"~g_c ;: \ ]jmiiZzo dhgljhedkhbgfdH
dhgljhebjm_fhlh | _qgq_gby khhiI\_IklI\_ggh Kh”* jZgl@D 2
kgb Zehkv ijb e _]dhc kl_i_gb ly _klbbgzZ | ijb kj_~»
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kl i _gb Iy  _klb gZ j b j ijio_fohhog I h@ Bk | b
dhgljhebjm _fhc ;: khhI\_IkI\_ggh HIf g _gh kgh\hghdb ket

ijb :: e _]Jdhc kIl _i_gb Iy  _kib gZ k0,001 bijb ;:]
ki ~"g_c kl_i_gb ly70%|po@®dl B5% j0,001 ~ey dhgljhebjm _f

gZklbggh dhgljhebjm_fhlh I _g_gby khhiI\_IklI\_ggh

LZ[eb@Zzt KhklZ\ "bjguo dbkehl
jZaebqghc kl_i_gbMe/(25%145%))

f f[jzg fblhohg”jbc

IhdZaZl_e| =jmiiZ dhgl ;: e_Jldhc kl_i_gb ly] ;: kj_"~g_c kl_i_gb
n=60 dhgljhebjm| qZklbqgg| dhgljheb] qgZklbqg
n=57 dhgljhebj fzZy dhgljheb]j
Zy n=55 Zy
n=74 n=58
GZkus_ggu_ "bjgu_ dbkehlu
14:0 0,3 0,21 %+ 0,19%** 0, 11** 0,06***###
fbjbklbgh\l (0,26;0,35) (0,18 0,23) (0,14 0,22) | (0,07 0,13) (0,04 0,07)
dbkehlz
16:0 38,8 38,03 38,25 38,64 36,12#
iZevfblbgh (38,69 38,87) (37,96 38,09) | (38,18 38,29) (38,59 (36,06 36,15)
dbkehlz 38,66)
18:0 49,07 34,26+ 38,85** 42 AS** Mt | A4 1 2% 4
kl_Zjbgh\Zz (48,98 49,12) (34;19 34;29) (37;78 39,9) | (42,4 42,51) | (43,07 44,88)
dbkehlz
20:0 0,91 0,89*** 0,84*** 0,81*### 0,76*###
ZjZobgh\Zzl (0,86 0,97) (0,82 0,91) (0,78 0,87) | (0,78 0,82) (0,71 0,79)
dbkehlz
22:0 1,8 1,72* 1,04%** 0,54* 4 0,45* 4
[_1_gh\Zy (1,76 1,83) (1,69 1,75) (1; 1,08) (0,49 0,58) (0,41 0,5)
dbkehlz
Fhghg_gZkus_ggu_ "bjgu_ dbkehlu
18:1n-9 1,58 3,16%** 4,56** 0,55 *### 1,02**##H#
he_bgh\Zy (1,52 1,62) (3,09 3,2) (4,48 4,61) | (0,51 0,59) (0,98 1,05)
dbkehlz
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22:1n-9 2,06 10,52+ 2,21 11,66**### | 0,68**###
wimdh\Zy (1,96 2,12) (10,44 10,6) (2,17 2,26) (11,57 (0,61 0,72)
dbkehlz 11,71)
lhebg _gZkus_ggu_ “bjgu_ dbkehlu
18:2n-6 1,06 1,79%* 7,27 3,88 ### 0,47*###
ebghe \Zy (1,01;1,12) (1,69 1,85) (7,16,7,34) | (3,823,96) | (0,42 0,49)
dbkehlZz
20:2n-6 0,11 0,38*** 0,16 0,16# 0,04*##
wcdhaz”~b| (0,070,17) (0,3 0,41) (0,12 0,19) (0,24 0,2) (0,03 0,06)
dbkehlZz
20:4n-6 0,91 0,18*** 0,17** 0,81### O,71###
Zjzob~hgh  (0,7:0,95) (0,17 0,22) (1,09 0,18) | (0,750,82) | (0,64 0,77)
dbkehlz
KmffZjgu_ ihdZazZl_eb @D
Sum 90,88 75,78** 79,51+ 82,55 ### | 81,51 ###H
gZkus_ggu| (90,5591,14) (75,52 76,03) | (78,21 80,71) | (82,3382,7) | (80,29 82,39)
Sum 3,64 13,68** 6,77** 12,21%**## 1,77 *HH#
fhgh_gh\ug (3,48 3,74) (13,53 13,8) (6,65 6,87) | (12,0812,3) | (1,59 1,77)
2,08 2,35%** 7,6%** 4, 85%* it 1,22%* 4
SumIG@D
(1,78 2,24) (2,16 2,48) (7,32 7,71) | (4,71, 4,98) | (1,09 1,32)
18:1n9/18:0 m 0,03 0,09%** 0,12*** 0,01 *### 0,02 *###
(0,03 0,04) (0,08 0,1) (0,12, 0,13) | (0,013 0,02) | (0,0%0,03)

ljbf_gZgb- klZlIbklbqg_kdZy agZqgbfhklv jZaebgbc \ kjZ\g_gbb k
- klZlbklbg_kdZy agZgbfhklv jZaebqgbc \ kjZ

j -

e _]dhc kI _
GZ nhg_ izZ"
baf g _gby hlghkbl _

-

_gb Iy| @O0B;##-j 0,01; ### -j 0,001

_gby
evgh]h kh~

g_c kIl_i

"heb gZkus gguo

j jZaZ ijb e _]dhc ;:

\ Ih \j_fy dzd ijb ;: kj_~"

j ijb dhgljhebjm

Highkbl _evgh_ kh”_j Zgb_

| g _gbb aZ[he_ _\Zgby m\_ebgbehkv \
jZa ijb ;: kj_"~g_c kl_i_gb ly _

_gb ly"

j

@D

j

dhgljhebjm_fh]jhébg@kifind H _dh
_klb kgbabeky g
_fhf b gqZzklbggh dhgljh &injm\ fhkfIN g
wjm@RXmc diplkekdhgljhebjm _
jZja ijb e
BIGL ¢jd gZklbggh dhgljheb

\uy\e gu
_j Zgby fhgh_ghhubl dbkg!
]jmiiu dhgljhey Mjh\_gv he_ bd¢l8iine dikagilku \



e Jdhc ;:

82

ljb wlhf gZ[ex"Zehkv kgb  _gb_ khkejhAxpdy- w|

9 g&% 0,001 ijb qZzklbggh dhgljhebjm_fhc ;: kj_"*g_c kl_

14:0

16:0

18:0

20:0

22:0

18:1n-9

22:1n-9

18:2n-6

20:2n-6

20:4n-6

R 700
kL 750

pa3IM4He ¢ KOHTPOIBHOM IPyIIoi, %o

sk 10,

ok _D 2
w7 7 [
*az 110 E
#2165 B

Hokok_4

kR 652
okgd 35

J 410, 7%

466,00
ez 670 R

] 585844k

*HEHE 55T SEERE

*44.63.6 HAE
Hdok_20) 2
k813

C#HE-1L0
#4220 BB

OBA Jerkoi CT. THXK. K. BA 1erkoii cT. TH:K. 4.K.

B BA cpeaHeii cT. Ta:K. K. B BA cpeaHeii CT. THK. 4.K.

Jbkmghd FhabnbdZpby khklZ\Z “bjguo dbkeh! fbf]jz

BDD ijb ;:

ljbf_qzZgb- klZlbklbqg_kdZy agZqbfhklv jZaebgbc \ kjZ\g_gbb k

] -]

- - klZIbklbg_kdZy agZgbfhklv jZaebgbc \ kjZ

e _]dhc kl_i_gb Iy klb -] - j 0,001
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< ime_ IG@D ijb ;: ke_~m_1I| hiIf_Iblv hkh[_gghklb ba
ebghe _\hc digi82miu OZjzZdl_jgh ih\ur_gb_ hlghkbl_evgh
ebghe _\(18:2n- @D ijb e _Jdhc ;: dhgljhebjm_fh]h
dhgljhebjm_fhl]h | _g_gby \ 6,9 j0,001 jEa khhlI\_IkI\ _ggh
kj_ ~g_c kl_i _gb ly  _klb dhgljhebjm3,7h]jh0,00lg dbNygAdh ij
gZklbggh dhgljhebjm_fhc ;: kj_"~g_c kl_i_gb lyI8ki®d DBy
kgb ZeZX¥ 0,01 jZaZ hlghkbl _evgh dhgljhey

Highkbl _evgh_ kh”_j Zgb_ ZjZob/X20m\hckdbkadahkv

| b ] m [hevguo ;: e _]dhc kdb iijdpb
dhgljhebjm_fhf b qZklbggh dhgljhebjm_fhf | g _dpdb ;kh
kj_~g_c kl_i_gb ly  _klb _z kh~ _j Zgb_g_bf_eh kl2bxdb
hl ]Jjmiiu dhgljhey

Bkke ~h\Zgb_ihdZaZeh qglh ijb [jhgobZevghcgZigby
khklZ\Z “bjguo dbkeh!l f _f[jZgu BBDIboMWgIhidkd™ | k\b™ | _ev
dZzd h jZza\blbb iZlheh]bq_kdbo ijhp_kkh\ e_"H[sZdlbhkgl
dhfi_gkZlhjguo f_oZgbafh\

lhemg_ggu_ \ j _amevlZl_  bkke_ _"h\Zgby "Zggu_
fhrbnbdZpbb khklz\Z @D f_f[jz®dDirhdhg¥puo ;: g _aZ\bk
ly” _klb 1 _qg_gby b dhgljhey gZ~ aZ[he \Zgb _f H"g
gZjZ\e_gghklv wlibo baf_g_gbc bf_xI k\hb hkh[_gghklb

H[sbf “ey \k_o ]jmii [hevguo ;: ih kjZ\g_gbx k d
\ujZ _gguc ® nbpbl G@D gh qglh flBhAbhIg”
ithemqgZxl wg_jlbx ij_"ihqglbl_evgh bkihevamldielj hdbke
"ebgghp_ithg qgu_ G@D ljb bo g_"hklzZld_  fblhgahg

bkihevah\Zgb_ Jexdhau \ dzZq_klI\ -hkimklel 840 >ekgb" g
gZkus _gghklb fblhohg”*jbZevghc f _f[jZgu k\b" | evl\m
de Idb \ p_ehf < j amevlZl_g “hklzZldZ hdgkKe¢imlrZevl
hdbkebl _evgh_nhknhjbebjh\Zgb_ ZdlIb\bjmxIkdjhke ki
b nhknhebihebaz glh ijb\h”Abl d ih\j_"~ gbx f_f[jZ
fblhohg”jbc b Zihilha48 51e62ldb >
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GZdhie _gb_ \ fblhoBdPDblyoh gh\l\uo dbkehl ijhy\e)
m\ ebg _gb f "“heb HE:lbgh\@D ijb ;: e Jdhc kl_i _gb Iy
wjimdh@2dn- @D ijb ;: e_]Jdhc kl_i_gb ly  _klb b ijb dhgl
kj_~g_c kl_i _gb ly  _klb fh gh jZkkfzZljb\ZIlv dZd dyhidfx_
LZd"_ ihdzZazl_e_ f dhfi_gkZlhjguo ijhp_kkh\ fh™ | k2m b

\ qZklghklb ebghe_\@82dbkejibolu: e _Jdhc kl_i_gb ly _k
dhgljhebjm_fhc ;: kj_"~g_c kl_i_gb ly _klib I&h &l&d_Apb
gZklbggh dhgljhebjm _fhc ;: kj_~g_c kl_i_gb Iy 'u\klb
dhfi_gkZlhjguo \hafh ' ghkl_c qlh ijhy\ey Iky kdte lgdh\fhl
(18:1n- @D ijb ;: kj_"*g_c kl_i_gb Iy _klb b mf_gvr_gb_f d
(22:1n- b ebghdgl8&bhec @D m [hevguo ;: kj_~g_c kl_i_gb ly"
dhgljhebjm_fh]h | _q_gby

IG@D yleyxlky ij_~r_kI\ _ggbdZfb kbgl _aZz Ki_
ijhjZaj_rZxsbo f_~bZlhjh\ dhlhju_ mqgZkl\mxIZ&bj] Ewegwu
j _Zdpbc Z 1Zd _ Db]jzZxl dexg_\mx jhev \ f_ [X[Relsd okc
h[jZah\Zgbx wcdhaZghb”h\ h[eZ”"Zxsbo ijh\hkvXd§l2Z2vg
145, 280, 444@ AgZgbl _evgh_ kgb  gb_ kh” _j Zgby ZjZob”"h
e _J]dhc kIl _i_gb ly” klb fh™ | k\b~ | _evklI\h\ZIv h
ijh]j _kkbjh\Zgby \hkiZebl _evghlh NZhgmulokx1Z"byo Ba\_
ZiZob~hgh\Zy d b(R@&4ml-Z yley I|Kky km[kljZIhf Ney
ijh\hkiZebl _evguo b [jhgohdhgkljbdlihjguo wcdkZgghl
e _cdhljb_gh\ b m\ _ebg gb__ kh”_j Zgby \ f f[jZ
ijh]ghklbg_kdb g [eZ]hijbylguf ijbagZdhf mkheergdtryjijhdi
[64, 126].

Hp gdZ kmffZjguo ihdZaZl e c¢c @D f_fBIZDBihfdb\heheg!:?
mklZgh\blv aZdhghf_jghklb gZjmr_gby [ZeZgkZ "2qgpdioc
b kj_ ~g_c kl_i_gb Iy  k2B). jbkmghd
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pa3IudHe ¢ KOHTPOIBHOH IPyIIIoi, %o

ok *-]_7-4
Hedkesk 12-9

Sum HachIMeHHBIX
e s :\:###_9.2

ool 103 3

IR R S P L S S ] 275 8%k

Sum MOHOEHOBBIX
235 4k 5

weei 533 R

265.4:|::\::|:

sum IIHDKK 000 s i Sy ‘

133.2% 5444
SRTTRIRY

] 16 s

S H 264.5:|::|::\:
18:1n9/18:0
w50 8

Fkkggd 0Q 9 I

OBA gerkoif cr. TK. K. B BA Jerkoii cT. TSK. 4.K.

B BA cpenHeil cT. TA:K. K. B BA cpenHeii cT. THK. 4.K.

Jbkmyl® £+ Baf_g _gb_ kmffZjguo ihdZaZl e ¢ "bjguo
fblhohg”~jbc BDD ijb ;:

ljbf_gZgb- klZlbklbgq_kdZy agZgbfhklv jZaebgbc \ kjZ\gy gbb k
- - klZlbklbg_kdZy agzZqgbfhklv jZaebgbc \ kjZ\g_glkh_ k_ d¢jm
ly  _klb -j 0,001

GZ nhg_ kgb gby h[s_]h imeZ G@D \uyle _gh Kklz
m\ _ebq _gb_imeZ kmffZjguo ihab4ZuimkeG @ DG @D ]’
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ijb dhgljhebjm_fhc ;: e_]Jdhc kl_i_gb ly _kljZak ijb gZklhb
dhgljhebjm _fhc ;: e _]Jdhc kl_i_gb 28 jKO®O1b jZazZ ijb
dhgljhebjm_fhc ;: kj_"g_c kl_i_gb ly  _klb jheébpZkibqg;
kj_~g_c kl_i_gb |y _klb kmffZjguc ihdzZazl_ev 1@1&&D
j’0,001).

'gZeh]lbqgZy | _g” _gpby gZ[ex~ZeZkv \ hlghr_gbb ki
fhgh_gh\uoS@itihgh _gh\uo LZd ijb e_]Jdhc ;: dhgljhebjm
dhgljhebjm_fh]lh b ijb kj_~g_c ;: dhgljhgbimigghud ilZjdZfc
\hajzklzZe gz j’ j’ b j’ khhi\_1kl\ bgg!
gZklbggh dhgljhebjm_fhc ;: kj_~g_c bumifiggoh Iygh\kid @
kgb  ZeZW% 4’0,00).

Baf_g _gb_ khhilghr_gby @D fh _| [ulv h[mkeh\e gh
f 1Z[hebafZz \ hj]J]Zzgbaf_ hkms_kl\ey fh]l]h qgq_j_a fboZ
wehg]Zpbb >Zggu_ ijhp_kku j_]mebjmxlky hij_~_e_
kbkl _fzfb ljhZgZebabjh\Zgu ihdzazl _eb f_|IZ[hebq_ kd
hljZz " Zxsb_ zZdlb\ghklv n_jf_glh\ ~_kZImjZa mqZkb\mueb
dbkehl Khhlghr_gby "bjgua dbkellljZz zZxl ZdlbhghklglZ O
N kzZImjABR@> Ijb ;: e_]Jdhc kl_i_gb Iy _klb wlhl ihdzazl

j jZaZ b \ ] jZaZ \ ]jmiiZo dhgkhkldlmjept
dhgljhebjm_fh]lh | _g_gby khhl\_IkI\_ggh H~*glZdhghjby;: k
gZ[ex"Zehkv kgb  _gb_ khhighr_gbgyZ ] b gZ

j ijb dhgljhebjm_fhf b gZklbggh dhlgglgbeblmhIAhflKI\ _
lhemqg_ggu_ j_ameviZlu fh]lml k\b” | evkl\h\ZIvg hdbkxZ
dhfi_gkZlhjguo f_ozZgbafh\ ijb ;: e_]Jdhc kI _bkdbslygbkllv
f oZgbafh\ b m]g® 1 _gBbmjZau ijb ;: kj_~g_c kl_i_gb ly

FhrbnbdzZpby khklZ\Z "bjguo dbkehl f_f[BDgDifblhohc
\e _q_ | aZ kh[hc ih\ur_gb_ ijhgbpZ _fhklb f_f[jZgu b Baf_
CD4" bCD8 ihimeypbc Baf_g_gb_ kljmdIimjghc khklZ\eyxs
f_ f[jZgu kihkh[klI\m_|I gZjmr_gbx ghjfZevghc jZ[hlu
ijh\hpbjm_1| jZa\blb_ fblhohg”*jbZevghc "bknmgdpbb
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=E:<: HDBKEBL?EVGUC =HF?HKL:A DE?LHQG
KB=G:EBG= B KHKLH¥FBBRHOHG>JB:EVGHHHI:L:
BFFMGHDHFI?L?GLGUO DE?LHD ;HEMWGAOB:EVGHC
KLFHCIJB G:=JMAD? H;J:APH< BOINYHR® L<?J>WFB
<A<?R?GGHB Q:KLBP:FB

Ilh~ \ha”_ckl\b_f g _[eZ]hijbylguo nZdlhjh\ \g_rg
[fhgobZevghc ZkIf_  ijhbkoh”bl bgl_gkbnbdzZpby ih\]j
mkm]m[e _gb_ \hkiZebl evghllh 164h @52k K22, A06, 436@ >e)
mklZgh\e_gby f_oZgbafh\ gZjmr_gbc ijb \ha” _lkhpbhy Lo
ljb]] _jgu_ iZjZf _lju ozZjzdl_jbamxsb_ ijhp_kku i_jhdih"Z
ih\j_ "~ gby >GD nmgdpbhgbjh\Zgby Ibhe”*bkmeygmhhgh
klZlmkzZ de_lhqgh]h kb]J]gZebg]Z b nmgdpbhagZe\VihpIldv dih
ZiiZjzZlZ bffmghdhfi_|I_glguo de [linav g\weo; |l aon ke h\ib yitro.
<ha”_ckl\b_ L<Q hp_gb\Zeb \ \b~_ bg”_dkh\ hljz"
ihdZzazl e _c¢ ih” \ha” _ckl\b_f L<Q b [_a g ]h bg” _dk L<

41 Khklhygb_hdbkebl _evgh]m Jfe hdubBg@bZevghchZklf
ijb gz]jm&djZaph\ bo djbitb I\ _jrdbla\_r _gdbqzZklbpZfb

J amevlZlu ZgZebaZ khklhygby ijhp_kkh\ i_jhdkphZz
a\_gZ b hdbkebl_evgh]lh ih\jjb™ gbpb&D kj_~g_c kil _i_gl
ihA \ha”_ ckl\b ifvitre @ _"klZ\e_gu \ |&edp jbkm@d_

ljb ;: e _Jdhc kl_i_gb ly _klb gZ[ex*"Zehkv m\_elbldbghb
L<Q “ey mjkbg _g21% j 0,001 BO0% j 0,001 "AQA gb5% | 0,00)
b70% j 0,001 kgb™ _gb_ bg” _dkzZ \ha”_cKMPBJAOA< Q Z27&0y
j 0,001 KH8% 0,001 \ ]jmiiZo dhgljhebjm_fhlh b gzZklbggh ¢
| g_gby khhil\_IkI\_ggh
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kIl i _gb Iy _klb ijb ¢-Z]gnvird (Me (25%:75%))

IhdZzazll Dhgljhev| ;: e _Jdhc kl_i_gb Iy  _k ;: kj_"~g_c kl_i_gb ly"’
limiiz L<Q
L<Q dhgljhebjm gZklbggh dhgljhebjm gZklbggt
n=60 n=57 dhgljhebjm n=55 dhgljhebjm
n=74 n=58
MDA, 15,61+ 18,49+ * 23,49** 25,78 *### 39,53 ###
gfhev fe (15,02 (17,54 19,35) (22,11 24,67) | (24,85 26,46) (38,66 40,38)
16,02)
AOA, 1,95%* 3,38*** 3,76*** 2,93* 4t 1,93 4
ffhev e | (1,941,99) | (3,12 3,69) (3,63 4,18) (2,85 3,04) (1,83 1,94)
MDA/AOA 0,8 0,85* 1,1+ 1,82% *#H# 3,75 #H##
(0,76 0,85) (0,77,0,9) (0,92 1,25) (1,66 1,98) (3,64 3,85)
8-OHdG, 4,13 4,17 4,48 5,12*##H# 7,87 *HHt
g] fe (4,08 4,22) (4,05 4,19) (4,36 4,55) (4,47 5,74) (7,75 7,99)
Trx-1, 5,09%** 5,05 5,68*** 6,82* *HH# 8, T H#H#
i] fe (4,63 5,44) (4,72, 5,32) (5,45 5,69) (5,92 7,73) (8,64 8,75)
GSH, 3,01*** 4,23** 4 59%** 4,86*** 3,890###
fdfhev € (2,91 3,1) (3,65 4,89) (4,37 4,85) (4,64 5,1) (3,63 4,14)
GSSG, 0,82*** 0,84* 1,42%** 1,66% ### 2,0% i
fdfhev e (0,79 0,84) (0,8 0,88) (1,33 1,52) (1,55 1,78) (1,93 2,08)
GSH/GSSG 3,67 4,66** 3,07* 2,21 %4t 1,39% 4
(3,55 3,79) (4,59 4,71) (2,96 3,21) (1,91 2,53) (1,22 1,57)

ljbf_qzZgb- klZIbklbg_kdZy agZqgbfhklv jZaebqgbc \ kjzZ\g_cadbd K §j@n
' -klZlbklbg_kdZy agZqbfhklv jZaebqgl

o kj_~g_c kl_i_gb ly  _klb \uy\e_gh \hajzZklzgb _

| Z[@&):*- | - ] -

k ]jmiihc ;: e_]dhc kl_i_gb#hj 0,6db
ljb

L<Q@Qn vitro "ey mjh\MDA gZ ]

dhgljhebjm _fhlh b gZklbggh dhgljhebjm kfthjfnZ g mbye by

bg" dkZ \ha”_clQAyZey |

b kgb®_
hideb daOA

gb_ gZ

fZdjhfhe dme

j

iha\hey | \
b ihAr j b\ZIlv

hij_~_e_

b

\ ]jmii_ dhgljhebjm_fh]
\ 1jmii_ qZklbggh dhglile bjkb eft
kl i _gb
hHkkkbghehvighrevguc

gghc

j

jZaebqggh

k™ _j b\
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\ha” _ckl\bb L<Q ijb ;: H~gZdh ijb qZklbqgh kijhglghe
kil i _gb |y _kib b “~hihegbl _evghf \ha”_ ckl\bb LkQ

ZAZilZpbhgguo \hafh ghkl ¢ b kgb' _gb_ dhfi ]@lgdlafighc

unnpexkc TBY

0.5

MDA AOA MDA/AOA
ObA nerkoii CT.TSK. K. & bA nerkoi cT.TSK. 4.K. B bA cpenHeii CT.TSK. K. B bA cpeaHei CT.TSK. U.K.

JbkmdadBg” dku ib¥i@o "ey ihdZaZl _e_c¢c mjh\g_c fZ«
"bzZev”_|b"Z b Zglbhdkb”"zZglygireZ Zidjjih\dpjbk ;b

ljbf_qgZgb-klZlbklbq_kdZy agZqgbfhklv jZaebgbc \ kjZ\g_allb K Qn
oo - - klZzlbklbg_kdZy agZqbfhklv jZaebgbc \ kjZ\g.
e _]Jdhc kl_i_gb Iy - ki®oo1

AN kv b N\Zz8g” _dk L<Q hljz Z | hilghr_gb_ ihdzZazZl _e @ bhf_\dha” ]
AgZq_gb _ ih hkb hjrbgZl hagZzqZ _| hlkmlklIXbZI|]Zadb qgith¢ f ha*m cil
L<Q b [_a \ha”_ckl\by L<Q

Bgn dk \ha” ckl\by LMOA/AORY m\ _ebqgb\Zeky \ ]j
dhgljhebjm_fh]l]h b qZklbggh dhgljhebjm_fhjh |_q 18%% ¢
j khhi\_TklI\_ggh WIh k\b”_ | _evkl\m_| h[ bdgkhdk
i_j_dbkgh]lh hdbke_gby ebib”h\ bhabkigh\&gdiblh klj_k
\ha”_ckl\b_finvikrQijb ;:
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Bg” _dku L<Q ey ]JemlZlbhgh\hc kbkl_fu ij_72B1ZNéd g
;. e_Jdhc kl_i_gb ly  _klb gZ[ex*Zehkv m\_ebqg_gb_ibg"

vitro *ey mjh'\@SHcgZ % | b ] GS&8¢gZ ]

b j \ ]jmiiZo dhgljhebjm_fh]h b qglZkdbghgh dhglj
khhi\_IklI\_ggh <uy\e _gh \hajzZklZgb_bg”_ dkBSHHEESGC K |
ijb dhgljhebjm_fhc ;: gZ j kgb™ _gb_ ZZgjph]

qZklbggh dhgljhebjm8%h g Q,05).Z

unaexkc TBY

GSH GSSG GSH/GSSG

O BA 51erkoi CT.TSK. K. B BA 51erkoi CT.TSK. U.K. B BA cpenHeil CT.TSIK. K. B BA cpenHeii CT.TSIK. UK.
Jbkm@bdBg” dku ib¥i@o ~ey iZjZf Ijh\ JemlZIbhgh\hc |
ileZafdjh\b ijb ;:
libf_qZgb-klZlbklibg_kdZy agZgbfhklv jZaebgbc \ kjZ\g_gHb kJ@mi

-j 0,05;*-j 0,01;**- ] 0,001;#-klZlbklbg_kdZy agZgbfhklv jZaebqgbc \ kjz
;0 e _]Jdhc kl_i_gb Iy - kl®oo1

ljb  ;: kj_"~g_c kl_i_gb 1ly _klb gZ[ex"Zehkv m\_
\ha”_ckl\bynkik@Q*ey m|G$H/gZ j \ ]jmii_ dhgljhebj
l_q_gby “ey nG33@ _gZ ] b J \ o Iim

dhgljhebjm_fhlh b qZklbggh dhgljhebjm IKi\hdgh ¢y Rh
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kgb” _gb_ hldebdz gz \h<a®_ ¢t&PHGSSGgZ ] b
j h[_bo ]JjmiiZo
Bgr dku L<Q ihdZaZl_e_c-]bmjhd&be hdkb]mZghab
Ibhj "hdkbgZz [jhgobZevghc £kltddhc b kj _*g _c Kkl _i _gb
ij_"klZ\e_gu gZ 2bkmgd_

unaexke TBY

1.01

8-OHdG Trx-1

D BA nerkoii cr.rsbk. k. B BA nerkoii cr.Tspk. u.k. B BA cpenneii ct.tsok. k. BMBA cpeliHel CT.TSK. Y.K.
JbkmghdBg” dku ib¥i@ “ey mjh8gOHIG bTrx-1 \ieZafdjh\bjb
ljbf_qZgb-klZlbklbg_kdZy agZgbfhklv jZaebqgbc \ kjZz\g_gtb k4d@mi

-] 0,05;** - 0,001;#-klZlbklbg_kdZy agZgbfhklv jZaebgbc \ kjZ\ghaghbb
kl_i_gb ly _klbj 0,001

ljb ;: e_]dhc kl_i_gb ly _klb bg”_dk \inatho &OHdGyg L <(
bf e klZlbklbg_kdb agZgbfuo jZaebgbc |Ijbgkphey gipth ki
kj_~g_c kl_i_gb ly _klb bg”_dk \ha”"_ckB-OMJG «iQa *£k 4re] h

j b gZ j glh mdZaulZ_ | gZgh]h
hdbkebl _evgh]lh ih\j "~ gby >GD ih” \ebygb f L<Q gjb
ly” _klb ;:
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Bg” dk \ha” _ckl\by L<QTrkeygmjb¥Yge klZIbklbg_ kdb :
hlebgbc ijb dhgljhebjm_fhc ;: e _]dhc kl_i_¢BglguckibjZH"
m\_ebgb\Zeky gz j ijb gZklbggh dhgtihlebgm _fh
j b j ijb dhgljhebjm_fhc b IgliZe&hprgghh a h;g
kj_~g_c kl_i_gb Iy _klb WIb baf_g _gby hljZi&xdekhgfigd
j _iZjZpbhgguo f_oZgbafh\ ijb miyhaé gblb b bnlvitrQ

>hdZazZgh qglh fgh]b_ g_]Zlb\gu_ wnn_dlu L<Q Kk
hdbkebl evgh]h klj _kkZfkphg¥edes lhgghf mjh\g_ mkbe g
i_j_dbkgh]lh hdbke_gbyl@bibrb¥gbafu jZa\blby hdbkebl ¢
fhlmlZkhpbbjh\Zlkkyh[jZah\Zgb_f hdkb”Zglh\ gZ ih\_j
\uk\h[h '~ _gb_f f_IZeeh\ beb hj]Zzgbg_kdbo dhfichgZighkd
\hkiZebl _evghc j9@@phbij>" e gb8-QHdBWkihevam |ky g _
\ dZqg_kI\_ [bhfZjd_jZ wg”h] _ggh]lh hdbkebl _evgh]hdizd]j
nZdlhjz jbkdz jZa\blby b ijh]j_kkbjh\Zgby jZaebqlgkwyo
"Zggu_ h iheh bl _evghc dhjj_eypbb f_ "m \ha” &RHdG, f |
glh mdzZzaulZ_1 gZ Ih qglh \ha”_ckl\b_ L<Q fh | \m2UdZlv
165. DZd ihdZaZeh gZr_ bkke_ _"h\Zgb_ hdbkebl _evgh_ ih\
m™_ ij§Zklbggh dhgljhebjm_fhc ;: e _Jdhc kl_i_gb Ilyb ki
L<@nvitro g_kfhljy gZ ih*"dexq_gb_ j iZjZpbhgguo f_o0Zg
>GD ijh]j_kkbjm_|I qglh hkh[_ggh \ujZ  _gh ijb ih\db _gbb |}

lhA~ j°Zgb_ Ibhe”“bkmevnb~rgh]lh ]Jhf _hklzZzaz b]jz_|I
aZsbl_ hj]j]zgbafzZz hl hdbkebl_evgh]lh klj_kkZg_=d@lehdhm
'ND h[jZah\zZ\rb_ky ijb \ha”_ckl\bb L<Q b bg]b[bprAhY i
HgijbgbfzZz | mqgzklb_ \ ~ _IhdkbdzZpbb i_jhdkb”~Z \h~hjh~
f f[jZzg de_Ihd hl ih\j_"~ _gbc \uaulZ_fuo hdbkeblZeEg
Zdlb\bjm _| jy~ kb]JgZevguo iml_c¢c \dexqZy k\yaZgfgu_
NZdlhjiNF- B b fblh}Zgllb\bjm_fufb ijhl_bgdbgzZazZfb Lbh]j
kbkl fz h[_ki_qgb\zZ_ | \hkklZgh\e _gb_ ~“bkmevnb”~guo Kk
hdbke gb_f [_edZo Z 1Zd _ Zdlb\Zpbx IljZgkdyBiBbhg
] _]mebjmxs_]h bffmgguc hI\_| Zihilha b,9e_lhqgguc pbde
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Lzdbf h[jzahf ijb ;: kj_~g_c kl_i_gb Iy _klb gz
\ujZ" _ggu_ baf _g gby ijb \ha”nneikbd\bb KjZ®g gbx k ;: e_
kl i _gb Iy  _kib 1Ijb dhgljhebjm_fhc ;: fZdkbtZgegvgkZdhle:
f "~m ]jmiiZfb e _]Jdhc b kj_"~g_c kl_i_gyfb Iy _klpdaSSE x"
\ jZadrx-b \ jZaZz ljb gZklbggh dhgljhebjm_fhc
baf_g _gby \uy\le gydMDAKAOA \2,7)ZaZ8-OHAG \16 jZaZ

De |hgguc kb]yZ24HW}6R, TLR2, TLR bffmghdhfi_| glguc
de Ihl[dhevguo [jhgobZevghajBkjZ]jmadjZaph\ bo dhitrb
I\ _jAdb\a\_r _gdbqgZklbpZfb

lh~ \ha”_ckl\b_f L<Q Zlfhkn_jgh]lh \ha”mozZ \ hj].
Zdlb\Zpby kb]JgZebg]h\uo iml_c k\yvaZgguo Kk ijhp_
ih\j_"~ gby de72h3823894] Ijh mdlu hdbkebl_evgh]h klj_kk
kbl]gZevguc dZkdz” dhlhjuc j_]Imebjm_1 wdkij_kikbphy lh
9, 11@ Ihwlhfm ~_I1Zevgh_ bamqg_gb_ hkh[_gghkl_cghmg
kbkl_fu [hevguo ;: ijb \ha”~_ckl\bb L<Q hklzZ_Iky <Zdl
hjl]ZgbaZpbb iZlIheh]bqg _kdbo b nbabheh]bq_ kdbwm iplaf,_:g
dexqg_\mx jhev GDAZ HICD8 L-de 1daB8>311, 376]. JZkkfZljb\Z fu
km[ihimeypbb y\eyxlky agzZgbfufb \ nhjfbjh\g@gldh}h dizd
bgn _dpbhggh]l]h ] g aZ :ee_j] _gu bg"mpbjmxl| j CDdplbx i
o_ei_jguo de_|hd Oppr4-pzithlhdkbq kdb_ de_Idb \ [hev
\hle g _gu \ bgn_dpbh@8ic hiI\ | >

J_ameviZlu jZzkq_lh\ bg”_dkh\ \lh@" jekldthyghs@ wdki
j_p_ilhjh\ \ ]JjmiiZo [hevguo [jhgobZevghc Zklfhc ie gJdt
ly> _klb ijb \ha”_ cklN\inbiitlb<iQ "klZ\e gu \ 1Z9epZiob gZ
jbkmg@aZ 23 24.

ljb ;: e _]Jdhc kl_i_gb 1ly _klb gZ[ex"Zehkv m\_e
\ha” ckl\by L<dDQ ~g¥ j b j IL-"eyZ
j b j \ ]jmiiZo dhgljhebjm_hhdin gl jp2 bljog o
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| g _gby khhlI\_IkI\ _ggh ljb ;: kj_"*g_c kl_i_gbhb
\hajZklZgb_bg” _dkh\ \ha”_ dkl\lgY L<Q j*ey b ]
Nelf-6 g431% j 0,001 K48% j 0,001 \ ]jmiiZo dhgljhebjm_fh]h b
dhgljhebjm_fh]h | _q_gby

|

LZ[eb®PEMjh\ _Hv HL-6ijb;: jZaebqghc kl_i_gb\ igZakdph\b

iib gZ]jmad in \ittoQMe (25%:;75%)

IhdzZzazl| Dhgljhev| ;: e_]Jdhc kl_i_gb ly _k ;: kj_"~g_c kl_i_gb ly"
i] fe ]imiiz L<Q
L<Q dhgljhebjm gZklbqggl dhgljhebjm gZklbqggl
n=60 n=57 dhgljhebjm n=55 dhgljhebjm
n=74 n=58
IL-4 1,25* 1,63*** 1,74%** 1,98***### 2,26% ###
(1,23;1,28) | (1,53 1,74) (1,65 1,82) (1,85 2,11) (2,12 2,35)
IL-6 2,31* 5,42%** 7,33%* 9,56 *### 11,41 #H#4
(2,2 2,41) (5,33 5,54) (7,25 7,42) (9,38 9,76) (11,36 11,47)

ljbf_qzZgb- kiZlbklbg_kdZy agZqgbfhklv jZaebqgbc \ kjzZ\g_ gadb K §j@n
lZ[@):* - j 0,01;**-j 0,001;#-klZIbklbg_kdZy agZgbfhklv jZaebgbc \ kjz
;0 e _]Jdhc kl_i_gb ly - kli®oo1

>ey hp_gdb Nd4ZIt BR TLR2, TLR
ijh\_~ g ZgZeba mjh\g_c
pbjdmebjmxGb4 b CD8 de |IdZo ebp k dhgljhebjm_fhc
dhgljhebjm_fhc ;: e_]Jdhc b kj_"g_c kl_i_gb fly<®Ib ih”™ \
Bg” _dku \ha”_ckl\by L<Q \hajZklZebCD4ydwldikih -4k b b
gZ J b j IL-6R gZ j b J \ ]1jm
dhgljhebjm_fh]l]h b qZklbggh dhgljhebjm_fhihgbhq ighhy;:
e _Jdhc kl_i_gb Iy  _kIb 1jb ;: kj_"~g_c kl_i_gb IyKI\kb LbgJ
l-de_Ihd \hajZkIliZeR g2y J b j IL-6Fe g B4%
j 0,001 KB20% j 0,001 \ ]jmiiZo dhgljhebjm_fh]lh b qZklbqgh ¢
l_q_gby

\ iZzIh]_g_a ;: ijb \ha~_

L<Qin vitro wdkij kkbb wlbc
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unaexkc TBY
3 *kekok
H#HH 2,48
25 Hokk .
skaksk

2 Fokok 1,87
#Ht

05

1L-4 IL-6
E BA nerxkos cT.TIX. K. BA 7erkoit cT.TSDK. 4.K.

B bA cpenneli cr.Tsk. K. B BA cpenHel CT.TSK. 4.K.
Jbkm@PrdBg~ dku ib¥io mjh\glLe HL-6\ieZafdjh\b ijb ::

ljbf_gZgb- klZlbklbg_kdZy agZgbfhklv jZaebgbc \ kjZ\g_gbim&dbjr
L<Q -j0,001;#-klzZlbklbqg_kdzZy agZgbfhklv jZaebgbc \ kjzZ\g_gbb
kl_i_gb ly _klbj 0,001

ljb dhgljhebjm_fhc b qZklbggh dhgljhebjm_gihy ;:kéb ]
gZlex"Zehkv ih\ur_gb_ bg”_dkzZ \matho €&\ bwd ki Qk KB4 g Z
TLR gZ | b j khhi\_TkI\_ggh [Ijlkl;:i kgb
ly” _klb bg”_ d&D&<\@ajzZklZe gZ ] b j \
dhgljhebjm bfighklbggh dhgljhebjm_fh]lh | _gq _gby khhiI\_Ilk

Bg” dku \ha” _ckl\by L<Q ijb ;: e _]Jdhc kl_i_gb Iy _
wdkij_ kkbbCDgZ TLR gZ j b ] \' ]jm
dhgljhebjm_fh]l]h b gZklbggh dhgljhebjm_fhYhgghg_ gy ;k
kj_~"g_c kl_i_gb ly _klb gzZ[ex*"Zehkv \hajzZklzZgb_EBDB4_ dk
"ey mjh\g_c¢c wdkTLRkkigiz38% 0,001 b58% 0,001 ijb
dhgljhebjm_fhf b gqZklbggh dhgljhebjm_fhlhyli khhdbbllkaX [
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LZ[ebXZDhebq &D& de Ihd wdkij kkHhjéRxKB&, TLR2, TLR}

ijb;: jZaebqgghc kl_i_ghbijly gZ]ljmla<d@ vitro (Me (25%;75%))
IhdZzazl_e Dhgljhev| ;: e _]Jdhc kl_i_gb Iy K ;: kj_~g_c kl_i_gb ly"
limiiz L<Q
L<Q dhgljhebjm gklbqgh| dhgljhebjm gZklbqggh
n=60 n=57 dhgljhebjm n=55 dhgljhebjm
n=74 n=58
CD4'CD124 1,51 1,69* 3,39+ 4,127 4 5,08* ¢
(1,46 1,55) (1,56 1,84) (3,21, 3,44) (3,97, 4,29) (4,86 5,22)
CD4'CD126 2,36%* 3,16% 4,85%+ 6,44% 4 8, 51 H#
(2,22 2,45) (2,88 3,44) (4,73 4,93) (6,37, 6,52) (8,4 8,62)
CD4'CD282 2,05%** 2,39%** 2,60*** 2, 79% * # 2,97* x4
(1,94; 2,12) (2,32; 2,44) (2,51; 2,68) (2,72; 2,84) (2,9; 3,05)
CD4'CD284" 1,16+ 1,35* 2,18%* 1,49 1,08* 4
(1,12 1,19) (1,24 1,44) (2,04 2,33) (1,42, 1,56) (1,07 1,1)

ljbf_gzZgb-klZlbklbg_kdZy agZqbfhklv jZaebgbc \ kjZ\g_ g &b]jurxi¢
|Z[8):*-] 0,05;*-j 0,01;**-j 0,001;#-klZIbklbq_kdZy agZgbfhklv jZaebql
k ]jmiihc ;: e_]dhc kl_i_gb }y 0,6db

Bg” dku \ha” _ckl\by L<Q ijb ;: e _]Jdhc kl_i_gb ly _
wdkij kkb@8D&Zde |dEZeR gZ j b j \' ]1jm
dhgljhebjm_fh]lh b gZklbggh dhgljhebjm_fh\|hg¢§ Hq6R lgy k

] ijb gZklbgghf dhgljhe_ gZ” aZ[he \Zgbc &klljib
ly " _klb bg”"_dku \ha”_CBk8\hhajZRQlZelh-4RygZ ] b
j "yoR g42% j0,05 H9% j0,05 \ ]jmiiZo dhgljhebjm_
gZklbggh dhgljhebjm_fh]lh I _qg_gby

ljb dhgljhebjm_fhc b gZklbggh dhgljhebjm_gicly: ekl}
gZ[ex"Zehkv ih\ur_gb_ bg”_dkZ \ha”_ckl\by CB8QI/Re ygwd |

j b ] khhi\_TkI\_ggh Ijb ;: kjb gy ckkb
bg”r dk CB®\hajzZklzZe gZ j j \ ]jmiiZo dhlglj
gZklbggh dhgljhebjm_fh]h I_q_gby khhI\_Ikl\_ggh
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ungexc TBY

2.5

2 Kok

sk HHH

1.5

0.5

IL-4R IL-6R TLR2 TLR4

E BA nerxoi CT.TSOK. K. BA nerkoi CcT.TSK. 4.K.
B BA cpenneii cT.Tsk. K. @ BA cpejHeit CT.TsXK. 4.K.

Jbkm@BdBg” dkeg@vito wdkij_ KkikBIR, IL-6R, TLR2, TLR4 CD#
de Ihjb;:
ljbf_qZgb- klZlbklbq_kdZy agZgbfhklv jZaebgbc \ kjZ\g_gbim&dbjr

L<Q -j 0,05;*-j 0,01;**-j 0,001;#-klZlbklbq_kdZy agZqgbfhklv jZaebqgb
]Jimiihc ;: e_]dhc kl_i_gb lyj_Okdod

Bg” dku \ha” _ckl\by L<Q ijb ;: e _]Jdhc kl_i_gb Iy _
wdkij kkHID8§TLR gZ j b j \ JjmiiZo dhgljh
b qZklbggh dhgljhebjm_fh]lh | _q_gby khhiI\_lklt d&dhi_ ¢jt
ly" _klb gZ[ex*"Zehkv \hajZklZgb_ bg”_dk@D8\Ha¥y oakhbg
wdkij KKiRb gZ j b j ijb dhgljhebjmgdhf
dhgljhebjm_fhf | _q_gbb aZ[he_\Zgby khhlI\_IklI\_ggh

JZkq_ | bg”_dkh\ \ha”_ckl\by L<Q ihalhebe hpllgblw b
IL- Z 1Zd _ wdkij_kkbx |L-pR,iLkK6RTLR bILR gZD4" bCD8*
de IdZo ijb ;: ih® \ebymbiitr6 L<i®@a”™ ckl\b_ L<Q Zdlb\bjm _|
k\yaZzggu_ k h[jZah\Zgb_f :ND klbfmebjh\Zgb_f jZa\@dlby
bgbpbZpb_ ¢ de_lhqguo kb]JgZevguo dZkdzZ”*h\ b ~_ kud[b:



f oZgbafh\
gZjmr_gbyf \
kb]JgZebg]h\u_ imlb
bffmgghc kbkl\lhve q _gghklvx jZaguo

glh

ijb\h~ Dbl
jZ[hl_

98

\ j_amevlZl_ q_]h

ijhp _kk_ b]GE&KIbCDS* de |dl64:238.

d bgl gkbnbdZphbb
[jhgohe ]Jhgghc kbkl fu >ZimkdzZxl
i jhtilkeo hi’kiylh Zd IHbi\\2
Ibih\ de_Ihd

ijhRiZehg bkyb

LZ[ebHZzDhebq kD& de Ihd wdkij_kklhj4Rx kISR, TLR2, TLRH

ijb;: jZaebqgghc kl_i_ghijly gZ]ljbmla<d@ vitro (Me (25%:;75%))
IhdZzazl_e| Dhgljhev| ;: e_]dhc kl_i_gb ly _k ;: kj_~g_c kl_i_gb ly"’
Jimiiz L<Q
L<Q dhgljhebjm gZklbqggl dhgljhebjm gZklbqggh
n=60 n=57 dhgljhebjm n=55 dhgljhebjm
n=74 n=58
CD8'CD124 2,88 2,97* 3,28** 6,65%### 8,54 *H#
(2,21; 3,25) (2,78; 3,37) (2,94, 3,62) (5,93; 7,15) (8,21;9,34)
CD8'CD126 1,69 1,75 2,11* 3,25*# 3,58*##
(1,48;2,01) | (1,56; 2,29) (1,84; 2,37) (3,0; 3,68) (3,31; 4,11)
CD8'CD282 2,0* 2,26* 2,68* 3,12%*# 3,41 *4#
(1,89; 2,31) (1,99; 2,47) (2,33; 2,81) (2,94; 3,56) (3,18; 3,78)
CD8'CD284 6,88* 6,96* 7,49* 9,22%* ¢ 15,67 ###
(6,67; 7,02) (6,71; 7,32) (7,27; 7,73) (8,87; 9,64) (15,21; 16,0)

\Z g

ljbf_qZgb-klZIbklbg_kdZy agZgqbfhklv jZaebqgbc \ kjZ\g_ g mnma &b]jnxig
|Z[d).*- j - ] - -klZlbklbg_kdZy agZqbfhklv jZaebql
k 1]jmiihc ;: e_]dhc kl_i_gib jly _Kklb j  #H##- ) 0,001

ljb ZgZeba_ bg” _dkh\ \ha”_ ckl\by L<Q [he__ \uj
\uy\e _gu ijb ;: kj_"*g_c kl_i _gb Iy  _klb KjZ\g_gb_ k@
ijb e_]Jdhc b kj_"g_c kl_i_gb ly _klb iha\heibéB e mdkh:
m\ _ebq_gb_\ ihtlZaglZ eyo | wd kil -48kdpD ]

IL-6R g Z j TLR gZ j
| g _gbb kj_~"g_c kl_i_gb ly _klb IMN- bgZ dkZo "ey l
wdkij_ kKHRb g&D4* gz j ijb gZklbggh dhgljhebjm _
o kj_*g_c kl _i_gb lyCD8lWeGI&lZo fZdkbfZevgh_m\_ebqg

CoZ de IdZo ijb dhgljheb]
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L<Q gZ[ex"ZebHWv-4R eyZ p<0,001), TLR gZ p Ijb
dhgljhebjm_fhf | _q_lgHR gZey p<0,01), TLR gZ p ip
gZklbggh dhgljhebjm_fhf I _q_gbb ;: kj_~g_c kl_i_gb ly _

Hunexc TBU

2,00

1,00

0,50

IL-4R IL-6R TLR2 TLR4

O BA 1merkoi CT.TSXK. K. BA nerxoi CT.TSXK. 4.K.

B bA cpennel cT.TsbK. K. B BA cpeiHei CT.TSK. 4.K.

JbkmghdBg” dku ib¥i(po wdkij KkIkHR, IL-6R, TLR2, TLR4 CD8*
de Ihd ijb ;:
ljbf _qZgb- klZIbklbg_kdZy agzZgbfhklv jZaebgbc \ kjZ\g_gbin&dbjr

L<Q - j<0,05;*-j 0,01;**- j 0,001;#-klZlbklbqg_kdZy agZqgbfhklv jZaebqgb¢
]imiihc ;: e _]Jdhc kl_i_gb-lyO0,0k;##-j 0,01; ### -] 0,001

< gZr_f bkke_"h\Zgbb ihdZazgh qlh ijb mly _eklylbyp
L<@vitro \hajZklzZx| dhid Mty 1Zd b "ey wdKkiH{iRKKk-BR, TLR2,
TLR4 gZCD4" bCD8" de_IdzZzo Ijb \ha”_cklXbfhkinc@gh]h \ha’
ijhbkoh”~bl agZqbl_evgh_ ih\urlLegb[439@jh\gy 1Zd _ m\_e
wdkij_kkib4# [103] dhlhjh_ j_]mebjm_Ilky kb]JgZB¥Rgufb ir
TLR4/NADPH-hdkb~"ZazZNANB ijb wlhf Zdlb\ZpWb\NF- Bmyhey Iky
dexq_\uf ijhp_kkhf bgbpbbjmxsbf d3k2B3,397,23130B|c >
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Lzdbf h[jZdahf \ha”_ckl\b_finlvi@ ijhbkoh”bl m\_ebg
kh™ j"Zgby pblihedblgh\b wdkij kkbb ki_pbnbqg_kdb-dRjlLp il
6R, TLR2, TLR4. Ijb mly e _gbb | _q_gby ;: migd]mfe\gbly
pblhdbgh\h]h klZImkZ b khklhygby | pCbh8hjlghlh [BAia¥jZ
kil i _gib4" de _Ihd g_kfhljy gZ ih*"dexq_gb_ dhfi_gkZlhjgu

4.3 Khklhygb_ fblhohg”?jbZevghlh ZiiZjzlZ bffmghdhfi_|_
[hevguo [jhgobZevghajBlZ]jmadjZaph\ bo dnhitrb
I\_j~db\a\_r_gdbqgzZklbpZfb

ljb ZgZeba_ ihdZaZl_e _c¢ f_f[jZggh]h ihl_gpbheZ pfibib
CD4" ihke  \ha”_ckl\biybLxQn vitro [ueb mklZgh\e _gu hkh][
i _j_jZkij_~ _e _gby de _Ihd ih iylb hzjle\mygE FIF

KjZ\gbl _evguc ZgZeba ihdZzadDW ede IRKF k ]jmiiZfb
gZ]jmadb L<Q ihdZaZe kgb _gb_ bg”_dkh\ \ha” gkl\by
j b p<0,001), FIF- gZ j b J m\_el
bgr dkZ L<Q "ey €§IF ] ] \' ]jm
dhgljhebjm_fh]l]h b qZklbggh dhgljhebjm_fhYhgbhq igthy;:
e _]Jdhc klI_i_gb ly  _klb Ijb ;: kj_~g_c kl_i_gb”lycklIkbby Hg

ko_ei_jh\ mf_gvrZebkw "g¥ FIF | b ] Ney |
gZ | b | \hajzZklZeb g2y FIF]j b
j \ ]jmiiZo dhgljhebjm_fh]h b qaKkhbgfd\jhdhgd]jlt
Bg” _kd L<Q m\_ebgb\ZekygZey FIF]j j b
j "ey FIFgZ j ] b ]

gZklbggh dhgljhebjm_fhc ;: e _]Jdhc kl_i_gb_Ifhc lblbyZdhlyd
dhgljhebjm;:ftkk¢ ~g_c kl_i_gb ly _klb khhiI\_IkI\_ggh

ljb bkke_~h\Zgbb FIF ijb ;: ihke_ \ha”_ckl\byCD&Q \
de Ihd 1Zd _ J[ueb mklzZgh\e _gu hkh[_gghklb gZzZhihr_
khklhygby fblhohg”jbZevgtdéh |lAdZj]Z[B)bpZ
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Ijb gZ]jmad in \itro@Me (25%;75%))

jZaebqghc kl_i_gb |

=jmiizZ | ;: e_]dhc kl_i_gb Iy K ;: kj_~g_c kl_i_gb ly _k
dhgljhey dhgljhebjm qZklbgghl dhgljhebjm gZklbggh
lhdZaZzl L <0 n=57 dhgljhebjm n=55 dhgljhebjm
n=74 n=58
n=60
79,9%** 66,4*** 22%** 44, 8rrrpHtt 10, 2%+
FIF-1,%
(77,2 83,5) (61,8 67,3) (19,7, 24,6) (42,1 45,8) (8,212,6)
FIF-2,% 16,2%** 22,3** 25,6*** 24, 5% 4t 22,9%* *
(9,8-18,4) (21,2 22,7) (24,1, 28,9) (23,4; 27,2) (21,3 23,7)
FIF-3,% 3,2%x* 9,4%** 28,5%** 25,8* 4t 36, 4% 4
(2,6 3,7) (6,7, 10,3) (26,2 30,2) (22,5 28,1) (34,5 38,9)
FIF-4,% 0,5%** 0,7 18,3*** 3, 1x## 26,8***
(0,4,0,6) (0,65 0,75) (16,0 24,4) (2,9 3,5) (25,8 28,7)
FIF-5 % 0,3 0,4 1,6* 1,8*# 3,7
(0,2 0,9) 0,2 1,3) (1,4 1,8) (1,55 1,93) (3., 4,6)
dFIF m 4,12%* 2,09%** 0,41%** 0,89***### 0,17* 4
(3,98;4,42) (1,96; 2,23) (0,37.0,43) (0,78 1,03) (0,14 0,22)

ljbf_gZgb-klZlbklbgq_kdZy agZqgbfhklv jZaebgbc \ kjZ\g_ g ma &b] jurig
|Z[8):*- j -] - -klZlbklbq_kdZy agZgbfhklv jZaebql
k ]jmiihc ;: e_]dhc kl_i_gib jly _Kklb ] ##H- ] 0,001

KjZ\gbl _evguc ZgZeba ihdzd&DB ede IRdF k ]JjmiiZfb
gZ]jmadb L<Q ihdZaZe kgb _gb_ bg” _dkh\ \ha” gkl\by
] b p FIF gZ ] b ]
bgr dkZ L<Q "ey §IF ] ] \
dhgljhebjm_fh]h b qgqZklbggh dhgljhebjm_fhYhgtfhg ighhy;:
e _Jdhc klI_i_gb Iy _klb 1jb ;: kj_"~g_c kl_i_gb IyKI\klb L

m\_ el

lim

ko _ei_jh\ mf_gvrZebkw "g¥ FIF | b ] ey |

gZ j b j \hajzZklZeb g2y FIF| o

j \ ]jmiiZo dhgljhebjm_fh]lh b qgakhbgfdihdhgdjho
Bg” _kd L<Q m\_ebgb\ZekyZey FIF ] b
j "ey FIFgZ j j b j 0,001 ijb
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gZklbggh dhgljhebjm_fhc ;: e _]Jdhc kl_i_gb_Iiyhc bl Z&hlyd
dhgljhebjm_fhc ;: kj_~g_c kl_i_gb ly  _klb khhI\_IkI\_ggh

LZ[ebBZtAgZq_ &bl ihimeypdB8 ijb;: jZaebqgghc kl_i_gb |
i1jb gZ]jmla<@n vitro (Me (25%;75%))

=jmiiZ | ;: e_]dhc kl_i_gb ly _K ;: kj_"g_c kl_i_gb ly _K
dhgljhey dhgljhebjm gZklbggh dhgljhebjm gZklbggh
lhdZaZzl L <0 n=57 dhgljhebjm n=55 dhgljhebjm |
n=74 n=58
n=60
50,7* 41,7* 29,9* 40,1%* 10,5%*###
FIF-1,%
(48,5 52,2) (38,9; 44,4) (26,3 31,3) (38,4 41,1) (8,4 11,6)
FIF-2,% 27,3%** 23,4%** 23,4%** 30,7 *##H 23,2%**
(25,6;28,1) | (21,9 24,1) (20,5 24,7) (29,3 32,1) (19,5 24,1)
FIF-3, % 19,8*** 32,8** 42,3*** 24,7 HH# 58,3***###
(17,6, 21,2) (30,7 34) (40,2 44,5) (23,3 25,8) (55,5 59,8)
FIF-4,% 1,4 15 2,68 * 3,4 5,3***{H#
(1,35 1,45) (1,4 1,55) (2,3 2)9) (2,9 3,6) (4,9 5,6)
FIF-5 % 0,8 0,6 1,8+ 1,17%% 2, T
(0,5 0,9) (0,4 0,7) (1,5 2) ;1,3 (2,5 2,8)
dFIF m 1,08*** 0,74*** 0,46*** 0,72%** 0,13 *###
(1,02;1,13) | (0,67 0,76) (0,38 0,51) (0,69 0,79) (0,07 0,16)
ljbf_qgZgb-klZlbklbqg_kdZy agZgbfhklv jZaebgbc \ kjZ\g_gma &b]juxi
|Z[6):*- | - - -klZIbklbg_kdZy agZqbfhklv jZaebql
k ]jmiihc ;: e_]dhc kl_i_gibjly  _klb j ###- ] 0,001

< j_amevlZl_ ZgZebazZ mklzZghteijbh \hgplh_ dakb\bb L
baf g gb_ mjh\g_d FHFneypkkipd" b CD8 bf x| h”*bgzZdh\
gZijZ\e _gghklv ljhbkoh”bl kgb  gbeyw§FTFdkHIE<®QZ nhg_
m\ _ebq_gby bg” dKhRIESQ Ifbydhgljhebjm_fhc ;: e _]dhc
ly” _klb dZzdDMeyizd b CB8 de_|hd bg”_dku L4@ FHH5 g _
bf x| klZlbklbq_kdhc agdZlgbfhkdb]dhc kI_i_gb Iy  _klb ¢
dhgljhebjm_fhlh I _q_gby b ;: kj_~g_c kl_i_lgdQlwh ak ik lizg
Wlih fh™ | k\b”~_|_evkl\h\zZlv h 1Thf qglh ijb ijh]j_Z&byh
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ijhbkoh”yl [he_  \ujZgdjgur _gbiymgdpbhgZevgh]h kh
fblhohg”jbZevgh]h @G4Zh@DE de |[289].

GZ hkgh\Zgbb ihemq_gguo "ZgguodhpyZglZeh adlj dFidr
bgl ]jZevguc ihdzZazZl_ev kgb  _gby f _f[jZggh]h chijbgpbZ
ijb \ha”_ckl\bm\itroQjbkm@hd

ljb ZgZeba_ bg”" dkzZ L<@D¥eydedHhE ijb \ha”_ ckl\b!
mklZgh\le _gh qlh hlghkbl _evgh ihdZaZl _ekgb[ ZelgZlgha

(p b p ijb ;: e_]Jdhc kl_i_gb ly " _kpb b gzb

(p ijb ;: kj_"~g_c kl_i_gb ly  _klb \ ]jmiiZzd d&dh gl ke
dhgljhebjm_fhlh | _qg_gby khhi\ ;kkikj goch cljd i gb ly _k
kjZzZ\g_gbx k e _]Jdhc ;: bg”_dk[ueQgFIFgZ p ijb

dhgljhebjm_fhf% (p0,001 ijb gqZklbggh dhgljhebjm_fhf | _q_

Bg” dk L<Q dPb8Fde I|hd” \ha” cklfih<Q kgb Zeky gZ
(p b p ijb ;: e_]dhc kl_i_gb Iy  _kpb b gzZb
(p ijb ;: kj_"~g_c kl_i_gb Iy _klb \ ]jmiiZo bhgdkibhr
dhgljhebjm_fhlh |_qgq_gby khhiI\_LkiI\kggtg_djkkl_i_gb 1y’
dhgljhebjm_fh]h | _g_gby ih kjZ\g_gbx k e_ ]Ehc CD8bg”" ¢
bf e klZIbklby kdb agZgbfuo hlebqgbc IjlbjngZiildqgghbdghc
L<Q dFIED8" kghb Zeky2% 70<0,00).

Fblhohg”jbZevgu_ kljmdIimju ijhy\eyxl \ukhdmx qr
wdah]_gguf Ihdkbq_kdbf Z] glzZf b ZIfhkn_jguf aZ]jyadb
ZIfhkn_jghlh \ha”moZzZ ijb\h”bl d fh”~bnbdZplhyfh § "ijjhpde kd
AuoZgby b f_I1Z[hebafZz glh \ k\hx hqg_j_"~v kimklkpkjhma
Zdlb\guo nhijf dbkehjhnZz gZjmr_gbx Ijhp _kkh\
nhknhjbebjh\Zgby b kgb 14438, #0> 252, 406kha”~_ckl\b_ L
kihkh[kI\m_| jZa\blbx fblhohg”®jbZevghc "“bknmgdpbky
hidjulb_f fblhohg”~jbZevghc ihju b kgb _gb_ f f_Z[gZg
fblhohg”jbc ljhbkoh~bl gZjmr_gb_ p_ehklgh&Vvighkbb
fblhohg”jbZevghc f _f[jZgu ih® \ebygb f ZIfhl186, 33Pud52, <
293, 429, 44p
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Hupexkc TBY

1,00

0,52
Hekok

HH

0,00
CD4++ TBY CD8++ TBY

L BA merxoit cT.TSK. K. BA 1erxofi CT.TSK. 9.K.

B BA cpeaneit ctaxk. k. BBA cpegHell CTTSK. Y.K.

Jbkm@bdBg” dku ib¥i@ dFIFCD4" bCD8" de_Ihd ijb ;:
ljbf_gZgb- klZlbklbg_kdZy agZgbfhklv jZaebgbc \ kjZ\g_gbim&dbpjr

L<Q -j0,001;#-klzZlbklbqg_kdzZy agZgbfhklv jZaebgbc \ kjzZ\g_gbb
kl_i_gb ly  _klbj 0,001

Ih\ur_ggh_ kh” _j Zgb_ L<Q fh | \ua\Zlv "ebl_ e\
fblhohg”jbZevgh]lh Ziizjzlz de_Ihd glh k khgkladm Kl
ih\ur_gbx j_abkl_glghklb hjl]Zgbafz d \ha”_ckl\bx avd:
nZdlhjh\ b klibfmebjm_| nhjfbjh\Zgb_ dhfi_fHKk\ZIHK gtjan Ifh
klhjhgu 1Zdh_ khklhygb_ fh" 1 ijb\_klb d bkllos| gd xj\hA\zZt
dZzd ke _"~klI\b_ d jZa\blbx beb mly e gbx | hehdhbXs 2§hgl
27, 240].

< ijhp_kk_ ijh]j_kkbjh\Zgby ojhgbq_kdbo \hkiZebl
[fhgohe ]Jhqghc kbkl _fu nbdkbjmxlky “bknmgdphdeAdghkv
de Ihd bffmgghc k®Kl@u I3 _h[ezZz”"Zxsbf iZlh]_g_Ibg_kdbf
lhdkbg_kdh]h \ha” _ckl\by L<Q y\ey |ky mkbeaZ#gZdl bk
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nhjf dbkehjh”~zZ qglh ijb\h~bl d kljmdIimjguf ih\hggual
dhfihg_glh\ ih”"Z\e _gbx bo nmgdpbhgZevghc gbdlbhgln\g
FIF Djhf_ Ihlh L<Q fh]lml kihkh[kI\Vh\ZIv ijh]jbkkkjdhZ
j_kibjzZlhjguo iZlheh]bc dhlhju_ kZfb ih kmr_ &by nF{l,j mx
41, 239].

LZzdbf h[jzahf ijb ;: ijhbkoh”yl [he__ \ujZ _gguc b
FIFih® \ha”_ckl\b_f L<Q ZIfhkn_jogWntihh Shgltenagmgu | _g”
d kgb™ _gbx KNB~ | evkl\mxl h agZgbfhklb gZjmr_@Gb4 bmjh
CD8" de Ihdnhl_j_ dhgljhey gz® aZ[he_\Zgb_f 1jb ;: e_]dhc
ly® _klb ih” \ha” _ckl\b_f L<Q ijhbkoh”yl h~rghgZijdjle\g o
FIF CD4" bCD8 de_ |hd \ujZ  _gghklv dhlhjuo aZ\bkbl hl Kl
mjh\gy dhgljhey aZ[he_\Zgby

Kgb  _gb_f _f[jZggh]lh ihl_gpbZeBDlljohghjbsebygb
I\ _j~uo \a\_r_gguo qZklbp ZIfhkn_jgh]lh \ha"mdZkk\maZmijl
f f[jZg fblhohg”jbc b fh*bnbdZpb_c dzZq_klI\_gpth]khblZ\
@D Dzd ke_"kl\b_ ijhbkoh”bl ih\ur_gb_ ijh§blpnsdhoy bl
glh \ k\hx hq_j_"v kihkh[kI\m_1 jZa\blbx fblhohd2& 2% vg
116, 236, 240].

< j_amevlZl_bkke_"h\Zgby mklZgh\e _gZ fh”bmkehpk
f f[jZg fblhohgBjbBDbijb ;: ih” \ha”_ckl\b.irfvireQlZ[eb p&
jbkmagea®7).

KhklZ\ "bjguo dbkehl f_f[jZg fHDbdhaljbdl_jbah\Z
gZebqgb_ f gZkus_gguo fhghg _gZkus _gguo b ihebdbggkl
k "ebghc m]e_jh”gh]lh kd_e 1Z \Zjvbjmxs_cky hh~Z "k
kljmdIimj_ wlbo dbkehl ijbkmlkl\mxl p_ib kZ&d & bgub wfb Kl
ZIhfh\ mlJe_jh~Z k ijyfhbepgfalcdud _gguf kljh_gb_f < 1Z[eb
hi~ _evgu_ ij ~klZ\bl_eb "bjguo dbkehl kh”_j Zgb0,08%.hj

:gZeba bg” _dkh\ L<Q “ey khklZ\Z "bjguo dbkehBDUD]
ijb ;:invitro \uy\be jZaghgZijZz\e ggu_ baf_ g gdbkukh?{gjud gd
ih kjZ\g_gbx k ]jmiiZfb [_a gZ]jmadb L<Q
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kKl i _gb ly ijllyz]jmad in titoQMe (25%:75%))

lhdzazl] =jmiiz| ;: e_]dhc kl_i_gb 4y ;: kj_~g_c kl_i_gb 4y
% dhgljhiey L<Q L<Q
L<Q . . .
dhgljheb gZklbqggl dhgljhebjmn gZklbqgg
n=60 fzy | dhgljhebijn y dhgljhebj
n=57 y n=55 Zy
n=74 n=58
GZkus_ggu_ "bjgu_ dbkehlu
14:0
fbjbkibg|  0.38* 0,49%** 0,32%%* 0,15%** #t# 0,09%* ###
gg Cehlz (0,37;0,39) | (0,4;0,53) (0,28, 0,39) (0,14; 0,17) (0,06; 0,1)
e
160 42,29% 41,45
O- 41,02 41,34 38,20
zevibibg (4155, (41.43; (38,54; 39,45) | (41,27;41,41) | (36,38; 38,02)
Zy dbkehl 43,06) 41,48) ’ 1 ’ 1 ’ 1 l ) ’
180 45,14% 29,12+
o 31,24+ 15,31% 44 | 31,88*
«|_zibah| (4431, (28,10 (30,75; 33,82) | (14,81; 15,85) | (29,52;31,99)
d b k e h I Z 46’02) 30,25) ] H ] ] ] 1] ] 1] Y
20:0 0,91 1,20 1,09 0,87 #### 0,86%*###
ZjZobgh\ ' ’ ' ' '
dbkehlz | (084,0,98) | (1,15/1,26) | (1,07;1,10) (0,84;0,89) | (0,81;0,89)
22:0
(] gh\z L85 1,58* 0,87+ 0,43**4## 0,33***##H#
g b_ k; hiz | (184:1,88)| (152;161) | (0,82;092) (0,4; 0,45) (0,29; 0,37)
Fhghg _gZkus_ggu_ "bjgu_ dbkehlu
1?}%“‘?) gz LT 9,07+ 8,89+ 0,94% 44 1,320ttt
db k_e hiz | (171,1,83) | (8,96;9,18) | (881898 (0,82; 1) (1,26; 1,37)
1n- 11,78+
22:1n-9 2,02 2,520 14,81% 44 | 1,54V #it#
wjmdh\Z . (11,66; . . |
dbkehlz | (1L.9421) 1189 (2,45;2,59) | (14,72;14,96) | (1,41;1,61)
lhebg _gZkus_ggu_ "bjgu_ dbkehlu
1%%%‘?1 L g L2E 2,860 12,58 4,69°### | 0,80%
dbkehlz | (119125 | (2,79;291) | (12,512,64) | (4,55;4,78) | (0,71;0,88)
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2?/\:/2(?;th a7 A 0,07 0,6*** 0,21%** 0,19**## 0,09 **##
20:4n-6 kk *k
ZiZob hg 0,91 0,24 0,28 0,83### O,75###
dbkehlz (0,71; 094) (0,2; 0,8) (0,22 0,35) (0,82; 0,85) (0,73; 0,82)
KmffZjgu_ ihdzZzazl_eb @D
90,57 73,84*
Sum 74,54* 58, 1***### 71,36**###
(88,91; (72,66;
gZkus g (73,29:79.42) | (54,44:59,73) | (69,96:72,21)
92,33) 75,13)
20,85**
Sum 3,79 (20,62 11,471+ 15,75 *## 2,86***#t
fhgh_gh\| (3,65:3,93) e (11,03 12,15) | (15,54:15,96) | (2,67; 2,98)
21,01)
2,21 3,7*%* 13,07*** 5,71 *## 1,64** *##
6XP IG@
(1,95: 2,27) | (357:4,28) | (12,26:14,55) | (5,46:5,®) (1,51; 1,72)
18:1n9/18:0, 0,04 0,31 0,28*** 0,06 *## 0,04**f#
m (0,03;0,05) | (0,3:0,32) | (0,2;034) (0,05;0,09) | (0,03;0,04)

ljbf _gZgb- klZlbklbq_kdZy agZgbfhklv jZaebgbc \ kjZ\g_glddb K §j@n

| Z[&):*- ] - - -klZlbklbqg_kdZy agZgbfhklv jZaebql
k 1]jmiihc ;: e_]dhc kl_i_gb }y 0,6db

gZeba fh”2bnbdZpbb khklZ\Z G@D mklZgh\be q
fbjbklbgh\hc dhkae0)Ilm\ _ebgb\Zeky gZ j b i

.- e _]dhc kl_i_gb Iy>_klb dhgljhebjm_fh]h GngZkihglhg dé
khhi\_IkI\_ggh
(140) @D \hajZklZe gZ

gZklbggh dhgljhebjm_fhf
dbkeh(16:0) g

ljb ;:

ki ~g_c kIl _i_gb

j

|_q_gbbgaZdkel ¥XgBey
bf e agZgbfuo hlebqgbc hl

b J

kl _Zjbgh\hc ddB®hbg” dk L<Q kgb Zeky gZ
dhgljhebjm_fh]h

ijb

e _]dhc ;:

khhi\_1klI\ _ggh
dbkehlu kgb Zeky gZ
dhgljhebjm_fhf I_q_gbb khhl\_IkI\_ggh

ljb ;:

kj_~g_c kl_i_gb

j b

b qgZklbggh
ly ™ Zlelyk 1 bg b gitk\ H

]jmiiu

ly” _klb bgbBgdkhet:s

ifrb_ fdhti g bj
iZevfbl
[_a gZ
j b
dch_gd phye

i ebjmbfdholgzklt
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>ey ZjZobgh\hc &bkRehdwle gh ih\ur _gb_ bg” dkZ L=
j j ijb dhgljhebjm_fhc IgE&bgoqmghhdthg ]dh«
gZ j b j ijbdhgljhebjm_fhc qzZklbggh dh;gljhe
kj_~g_c kl_i _gb ly _klb khhI\_IkI\_ggh HIf _g_gh Rgl _
[ _ 1]_gh\hc db®ReB)ujb e _]dhc ;894 0,05 H6% 0,001 ijb ;:
kj_~g_c Kkl_i_gb ly 20 jg®001 b73% 0,001 \ ]jmiiZo
dhgljhebjm_fh]lh b qZklbggh dhgljhebjr_Ifi\hdgh_gby kh

< j _amevlZl ZgZebaZ \uy\e _gh ih\ur_gb_ bgWYdkdb l

ijb ;: ih kjzZ\g_gbx k ]jmiiZzfb [_a gZ]jmadb L<Q Bt _d
dbkehlB8:1n9) \hajhk ijb e_]Jdhc ;: gZ j b j:

kj_~"g_c kl_i_gb ly  _klb gZ j b dhpljhebjimb fhf
gZklbggh dhgljhebjm_fhf | _g _gbb khhiI\_IkIVegyghwjBdgh\
(22:In- @D ijb e_]dmt\ ;ebgbeky gZ (] ] ijb
kj_~"g_c gZ ] b ] "ey dhgljhebjm_fh]lh b ¢

dhgljhebjm_fh]lh | _g_gby khhlI\_IkI\_ggh
Bg" dk L<Q ”"ey ebghe \b&2nép kleVhuduZzeky ijb ;: e ]

kl _i_gb ly _klb gZ j’ b J’ ijll; i kgbMly ck
gZ ]’ J’ ijb dhgljhebjm_fhf b qgZklbggh dh¢
| g _gbb aZ[he \Zgby khhI\_IkI\ _ggh 1Ijb ;: e ]JdhdkIL<C
"ey wcdhazZ”20@hA\ha D \hajZklZe gZ ]’ b ]’

o kj_"g_c kIl _i_gb ly  klb gz ]’ b gljhgbjm_fdhh

gZklbggh dhgljhebjm_fh]lh |_qgq_gby khhiI\_IkI\_gghHzdgjZ
m\ _ebq _gb_ bg” _dkZ L<Q "“ey ZjZ@2b4Ah-§)hdB8%d R0 ub
65% 0,001 ijb dhgljhebjm _fhc b gZklbggh dhgljhebjmgfthc
ly” _klb
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Hunexe TBY
----------------------------------- | ##*2 33
. ] 1 GRERE ’
14:0 REE
B 1 50k
] 1,09
16:0 w10
1,06
***0_85
18:0 403
] 1354
. T 1 30k
20:0 07 *44#
ool 1,137k

%092 [
. HHn() 84
22:0 40 80

oz 73
| 2.87%%*

18:1n-9
22:1n-9
2, 26% ki
18:2n-6
20:2n-6
2,25k ki
20:4n-6 S 1.65*
##£1 06

L BA Jerxkoii ¢rT. THXK. 4.K.

B BA 1erkoii cT. TAK. K.
B BA cpeaneii cT. TSK. 9.K.

B BA cpeaHeil CT. THK. K.

Jbkm@edBg” dku invio "bjguo dbkehl f f[jZg fblhoh
BDDjb;:

ljbf _gZgb- klZlbklbg_kdZy agZgbfhklv jZaebgbc \ kjZ\g_gbim&dbjr
L<Q -j 0,05;*-j 0,01; **- j 0,001;#-klZlbklbq_kdZy agZqgbfhklv jZaebqgb

e _]dhc kl_i_gb-liy0,08##-j 0,01; ### -j 0,001

]limiihc ;:
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Huuexe TBY

Sum HACBIMEHHBIX
*EEEH0,7

weERH70.88 §

] 1,52

A 1,69%+
1.29%**##
#E4HH] 68

Sum MOHOeHOBBIX

] 1,574+

1_?21**
Sum IMTHKK g
L 1 18% A
S EEEE] 34
T e
18:1n9/18:0

SHEHEE 71,79

OBA Jerkoii cr. TA%. K. B BA Jerkoii cr. THE. L.K.

B bA cpensei cT. K. K. BBA cpegsei cT. THA. 1.K.

Jbkm@hdBg” dku ib¥i@ kmffZjguo ihdZaZzZl e _c¢ "bjgu
f f[jZg fblhohgBb@jb;:

ljbf _qZgb- klZlbklbq_kdZy agZgbfhklv jZaebgbc \ kjZ\g_gbim&dbjr
L<Q -j - -klZIbklbg_kdZy agZgbfhklv jZaebgbc \ kjZ\g
e _]dhc klI_i_gb ly - klihool
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Bg" _dku L<Q ey kmffZjguo ihdZaZl e ¢ G@Db5kgha

j° 5 ijb ;: e_]Jdhc kl_i_gb ly  _klb gz ]’ i b
kj_~g_c kl_i_gb ly _klb ahjghehaBpbyfh]l]h b qZzklbggh dhgl
| _g_gby khhiI\_IkI\_ggh Ijb hp_gd_ bg”_dkh\ L<Q _éeg
IG@D mklZzgh\le _gh bo klZlbklbg_kdb agzZgbfh_ m\ bebqg_
j’ ijb ;: e_]Jdhc kl_i_gb ly _klb gZ i” bj b
kj_~g_c kl_i_gb ly _klb dhgljhebjm_fh]h b o&khbéggd dllb
khhi\_IkI\_ggh LZd _ gZ[ex~Zehkv ih\ur_gb_ bg”_dkd\ I

@D “ey e_]dhc ;: gZ j’ b j’ ey kj_"
j’ b J’ \ ]jmiiZo dhgljhebjm _dh]dhlylgqZdblpm f
| g _gby khhiI\_IklI\_ggh MklZgh\e_gh agZgbl_evgh_"ely\L
kKhhighr_38oyn gZ ]’ b j’ 1jb dhgfiplce
o V4 ]’ b ]’ ijb gqZklbggh dhgljhebjm_fhc

kj_ ~g_c kl_i_g_c ly  _klb khhI\_IkI\ _ggh

ljb ;: de_ldizhp_kk_ zZ*ZilZpbb d g_[eZ]hijbylguf mkel
ki_pbnbg_kdb_f oZgbafu gZijZ\e_ggu_ gZ mhlg_ kahg
f f[jZgu k p_evx kgb  _gby _ ijhgbpZ fhklb gZ qlh
ebghe {182n-6) wcdhaz”b_(@&2n6) ZjZob" hg@hin-6 @ [@7].
MklZgh\e_gh qlh ijb \ha/fnwvtkd\pb[dxZ _|ky fh*bnbdZpby k
f_f[jZg fblhohgBbb® dhlhjzZy ijhyley_ Iky \ koh bo baf_
"bjguo dbkehl

< dhgl_dkl_ jZkkfhlj_gby ki_pbnbg_kdbo nmgdpdzdf
hdbkebl _evgh_ nhknhjbebjh\Zgb_  kbgl_a :LN Z I|4Ad _
]hf_hklZzaz ke_~m_1I| hif_Iblv qlh \ukhdZy dhgp_gljopb
dbkehl b ihebg gZkus _gguo “bjguo db-kehl kkn[fdecklRgc
f f[jZzgZo fh _1 ijb\_klb d ~“bknmgdpbb IljZgkf_f[jZghh]l
dZevpby WIlh \ k\hx hg_j_"v fh _I bg”mjhlpjhkKhx YddbjZ
'ND qlh kihkh[kI\m_| ih\j_"~ gbx f_f[jZgghc kljmdImju
Zihilhlbg_kdbo nzdgébgjh\ >
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LZdbf h[jZahf nmgdpbhgZevgZy Z*"ZilZpby fbdhdhd
baf_g gbyf hdjm Zxs_c¢ kj_~u y\ey |ky ihdZazl e fZ_1]h
\Z'gmx jhev \ dhfi_gkZlhjguo f_oZgbafZo hj]Zgdtafz:
gm\kl\bl_evguf bg~bdzlhjhf \g_rgbo \ha”_ckBb®fhfinhc
ith™\_j]ZIvky g _]1ZIb\guf baf_g _gbyf qglh ijb\h”bl dhkigb
ihl _gpbZzZeZz fblhohg”jbc b gZjmr_gbx nmgdpbhgZ
fblhohg”jbZevghlh ZiizjzlZ de_Ihd
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=E:<:5 KBKL?FGUC :G:EBA 1:J:F?LJH< HDBKEBL?EVG
=HF?HKL:A: DE?LHQGH=H KB=G:EBG=: B KHKLHY(
FBLHOHG>JB:EVGH=H :I1:J:L: BFFMGHDHFI?L?GLGU
DE?LHD ;HEVGUO ;JHGOB:EVGHKCHKLFB G:=JMAD?
H;J:APH< BO DJHAMTRO L<?J>UFB <A<?R?GGUFB
Q:KLBP:FB

Kms_kI\m_1 |1_kgzZy \azZzbfhk\yav f_""m ijhp_kkzZfb \ ki
Zglbhdkb”rZglgZy b bffmggZy kbkl _fu nmgdpbhgblkhlb \kl
Aim]bfb kbkl_fZfb hjl]ZgbafZ b k [bhobfbq_kdblilklZaoZ gl
de lhgghf blgd km[de_ _Ihgguo mjh\gyo [Ih”*" _j Zgb_ kljr
\gmlj_gg_c kj_~u hj]ZzgbafZz b wnn_dlb\gh_ \uihegZYWq
ij_~ihez]zxl dhhj*bgbjh\Zggh_ \azbfh”~_ckl\b_ \k_o kb
j_Imeypbb Jhf _hklZaZ >bknmgdpby mdZaZgguo ialZpk kkHh
gZjmr_gb_ zZ~ZilZpbhgguo f_oZgbafh\ qglh kihkhpkl\m
iZlheh]bqg_kdbo badD,5 74,H86,441, 152, 175, 176, 307).

51.1ZjZf _ljubffmghdhfi_| glguo ddhEwvdugphgobZevghc Zkl

>ey hp_gdb baf_g _gbc o0Zjzdl_jzZ h\kagdbiguo clkbhc o
iZjzf_ljhkjb ;: e_]Jdhc b kj_~g_c kl_i_g_c ly _klb ij
dhjj _ eypbhgguo 1ie_y® L _j glv_\Z gZebam J[ueb |
klZIbklbg kdb agZqglpkd,09k\yab

| jJ\Zy ie_y~Z |15 ejyxksdgd) (G=19, G/k=06, D ithemqg g
\ j_amevlZl_ ZgZebaZzZ izZjzZf_Iljh\ ijb ;: e_]dhc kéDbijnghbfHhiji
| g _gby nhjfbfh\ZeZgljZevguo ij ryohhjgx b khhlghr_g
MDA/AOA. FZdkbfZevgh kbevgu_ k\yab “ey Ibhj_"hdkbgzZ \u
IL- 5 gZ &(CD4*CD126") U 7/5 gZ4C®ACD282" U kmff
ihebg _gZkus_gguo "bjguo dbkehl 1G@D f_fBjZg=08B)o0h
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8-2+G* U LZzd _ kbevgu_ k\lyab ihemg_gu k dhwn

U kmffZjguf ihdZazZl e f gZkus_gguo " bjguo
fhgh _gh\uo "bjguo dbkehl F@D U fblhohg”jbEU[; h
gZlex™"Zxlky k wdkij Xz &(CD4'CD124 U b khhilghr_
Q U lhdZazl _ev 0'$ $fZ¥klffZamgrhx dhjj_ e
L- U b wdkij_kkb_c _1h p pZil&jad ,/ kbevgu_ k)
Trx-1 (r=0,78), 82+G* U kmffhc IG@D U b gZkus_
dbkehl G@D fblhohg”?jbc U F _g__ ijhggu_ k\yab
k wdkij_kkb_c 7/5° &z &' 715 gZ(GD4CD284%) (r=0,65), GSSG
U kmffhc F@D U b kanDffiblhdhg”~jbc U
< oh”_ bkke_"h\Zgby mklZgh\e_gh qglh ijb ;: e_]

dhgljhebjm_fh]h | _q_gby gZ[ex"Z _ |ky "bk[ZeZgk dh&b
aZsblu hj]Jzglkaiffidur_gb_f mjh\gy fZjd_jh\ hdbkebl_ evq
DhwnnbpWMD&/ROA hljz Z | khhighr_gb_ f_""m dhgp_gljZpl
"bzZev”™_]bnZ yleyxs ]Jhky ijh*mdlhf i_j dbkgh]lh hdl
Zdlb\ghklvx Zglbhdkb”Zgld20c1380160, 224, 234, 294, 310, 311, 24].
AgZgbfhklv "Zggh]h dhwnnbpb glZ mdZau\Z | g2 kgkldb_
hdbke_gby ebib”h\ b ZzZdlb\Zpbx hdbkebl_evgh]hvgkj |
f "kbkl_fgu_ NMDAAOA k mjh\dgL-6 b wdkij_kkb_c _Jh j_p_ilt
k\b~ | _evkl\h\ZIv h nhjfbjh\Zgbb kbkl_fghlh \hkKiZe¢lbl;:e\
e _Jdhc kl_i_gb ly  klb- Ig\keyZ2é&y Zdlib\guf kibfmeylhjhf
hi\_1Z24. LZdbf h[jZahf dZd ihdZaZe ZgZeba agZo
nhjfbjh\Zgb_ \hkiZebl _evgh]h ijhp_kkZ ijb wg\wd R b k [hzZdeak
Lbhj ~"hdkbgh\Zy kbkl_fZ \uihegy | dexq_\mx nmgc
j_"hdkezZgkzZ de_lhgghc kj_~u b h[_ki_qgb\Z_| aZsbrhm bt
hdbkebl _evgh]h ih\j_ "~ gby j _]Jmebjmy Ibhe”bkmevn
ZdIb\Zpby ijhbkoh”bl \ mkeh\byo ih\ur_ggh]hfkttlgkedtihZz
\uihegyy bo webfbgZpbx b hkms_kl\eyy | i¥],2p3xBgbhf
P _gljZevgh_ iheh _gb_ dAkp_dgljieply ijb dhgljhebjm_
e _Jdhc kl_i_gb Iy  _klb kem bl bg"bdZlhjhfhdibdZptbo #Rf
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dhlhju_ kihkh[klI\mx|l ~_|IhdkbdZpbb b g_cljZebalZlp el ghf
klj kkZ

<lhjzy ie_y”"Z |15]e pipkZm @9 dG=20, G/k=0,8D hljz Ze.
\azZzbfh”_ckl\by m [hevdgdloc kIl _ i _gb Iy _klb gZklbggh dh
| g _gby Ij_"bdlhjZfb ie_yfu VB8Hd&v< wlhc ie_y” Ibhj_“
nhjfbjh\Z2dkbfZevgu_ \azbfh”_ckl\by Ik-6R dkAjD4k kb0,88),
AOA (r=0,88); 8-OHdG (r=0,87)wdkij_k KhR4(r=0,85) bIL-4R (r=0,84) g £D4*
de I|dMDA (r=0,82), Z 1Zd" _ kbevgu IL{\y=0b/r7, GSSG (r=0,74), TLR2
g LD4" (r=0,72). ;he  keZ[u_ TrikAyddjZam_ | k kmffhc gZkus __
(r=0,65), khhlghr_g18:1h9/18.0@ D fblhohg{rfbc < k\hx hg-j_~
OHdG nhjfbjh\ZBdkbfZevgu_ dhjj_eypbb KLwH KrH0,36kibILR4
(r=0,86) g £D4", MDA (r=0,86), 18:1n9/18:0 (r=-0,90 Djhf_ Ih]h \uy\e gu
wdkij kKhRZ(r=0,79) blL-4R (r=0,76) g ZD4", IL-4 (r=0,77), AOA (r=0,72 b k
kmffHén-6 @ {r=0,65.

ljb gZklbgqgh dhgljhebjm_fhc ;: baf_gy_Ilky I|jZudlh
\aZbfhhlghr _gbc < wlhf kemqgZ_ h[sbc hdbkebl _evguc
ih\j "~ gb_f gmde_bgh\uo dbkehl \ hlebgb_ hl dlygl
aZlhe \Z&OWIG y\ey |ky h”rghc ba ij_h[eZ*"Zxsbo nhjf h
ih\j_"~ _gby \ualZggh]h k\h[h”gufb jZ"bdZeZfb b rbj
dZzq_kI\_ [bhfzjd_jZ hdbkebl_evgh]h 10b\j49 369¢h y M\G Db _
Mjh\@¥YHdGijb e _]Jdhc ;: gZklbggh dhgljhebjm_fh]h | _q_gt
h] mkbe_gbb ijhp_kkh)zZRbdhéghph]h hdbke_ _gby gmde_bi
de _Id_ qglh mdzZaulZ_| gZ “hfbgbjh\Zgb_ ijhhdkib" Zklld by
8-OHdG KTLR2, TLR4,IL-6R bIL-4R fhlm| [ulv kl\yaZgu kh klbfmeypb _
j_Zdpbc Kkihkh[kl\mxsbo ijh]j_kkbjh\Zgbx ojhgbdljkddgh
OHdG | _kgh dhjj_ebjm_| Kirajh\ghlhjuc 1Zd _ y\ley I|ky ij_.
"Zgghc ie_y~u qlh k\b” | _evkl\m_1| h \dexq_ glkikhj\ iifbp:
gZklbggh dhgljhebjm_fhc e _]dhc ;:

< p_glj_lj_Iv_c ieZywhpZz jbkmah G=21, G/k=0,84 D=0,74)
knhjfbjh\Zgghc ”"ey ;: kj_~g_c kl_i_gb ly _klb dgb¥jh
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jZkihez]zéhxkvb dhwnnbpb glgZIDB4*. Lbhj ~hdkbg h[jZah
kbevgu_  k\yMDbA k=0,89), kmffhc fblhohg”jbZevgu{(=0I&3)@ D
wdkij_kKhR2Z(r=0,82) g LD4" de_1d@®H (r=0,80),Z 1Zd IL-4(r=0,79) b
8-OHdG (r=0,66).FZdkbfZeMgdhdb_ k\yabChEIRh|fbjm_NMDA/AOCA
(r=0,85), IL-6 (r=0,83),wdkij_kKH R4 gAD4" (r=0,83), 18:1n9/18:0 (r=0,81).
<ukhdzZy |_kghlzZ k\ya_c mklzZ@g¥O\e2),h fYeyG @D,72) b kmfu
IG@D fblhohg®§®¢6), agZqbfzy k\lyav @ kn@bu fblhohg”j
(r=0,66).

ljb ;: kj_"g_c kl_i_gb ly _klb dhgljhebjm_fhkArxtl,qg ¢
dhlhjuc y\ey I|ky ij_"~bdlhjhf "Zgghc ie_y”~u dlh ZkdliA glu
dhfi_gkZlhjguo |j_iZjZlb\guo ijhp_kkZo \ hI\_|I gzZ \I
hdbkebl _evgh]h klj_kkZ p_gljZevgmx jhev aZgbfZpdyk
Dhwnnbpb_gl EDE de_Ihd hljZz " Zxsbc gZjmr_gby wg.
ijhp_kkh\ dhjj_ebjm_| k kmffZjgufb ihdzZazl_e¥fb[jZlgjg
fblhohg”jB®D Ba\_klgh qlh ijb [jhgobigebgbb” "Bklkgb _
mjh\gy wg_j]_Ibg_kdhc h[_ki_gq_gghklb de_Ildb ZeMbh &
p_ehklghklvx kljmdIlmjguo we f glh\ f _f[jZg fblholh@g"]
dhlhjuo y\eyxlky "bjgu_ 29 BXé8)51 162, 44Q].

F_"kbkl _fgu_ \azZbfh™ ckl\by ;m kjheNggwo kIl i _gb 1y
gZklbggh dhgljhebjm_fh]h | _q_gby hljZz" _gu \ qgpRL8jlhc
jbkmgy(G=21, G/k=084,D=0,79).< wlhc ie_y” \u”™_e_gh iylwB-ij_
OHdG, dFIF CD4", AOA, wdkij_kKER bTLR2 gZD4" de_|dE-©@HIG
nhjfbjm_1 dhjj_eypbhgguDA/RDAA0IB7), wd kij kHKIb-4R g ZD4*
(r=0,84), 18:1n9/18:0 (r=0,80k mffhc F@D fblhoag0\idclL-6 (r=0,70).>ey
dFIFCD4" \u”_e_gu k\§8H (kk0,92),wdkij_kHKb-6R (r=0,88) bTLR2
(r=0,86) g ZD4" kmffhc 1Gr@B5)b kmffhc F@D fblhdk@7hAOCA
(r=0,73). F_"kbkl_fgu_ \azZbfh”’ACAk InikyZgh\e gu k wdKLR2kK!
(r=0,91) bIL-6R (r=0,85) g ZD4" kmffhc Qr@a0B2) b IG@D fblhohg"]
(r=0,82), GSH (r=0,78),d FI F CD4" (r=0,73). Wdkij_ kHKBOR CD4 k\yazZgZ
dFIF CD4 (r=0,88), TLR2 CD4 (r=0,86), AOA (r=0,85), GSH (r=0,85)kmffhc
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fblhohg”?jbZevguo(rEG&)b G @(30,75), wdkij_ kHKb-6R (r=0,74) b
TLR4 (r=0,72) gLD8 de _|IdZo DhjjTleRepbibjfbjh\Z e BA®A (r=0,91),
G (r=0,88), IL-6R CD4 (r=0,86), d F I F CD4" (r=0,86 kmffhc 1Gr&dB7 b
G@D fblhohdr=pbe).

M[hevguo kj_"~g_c kIl _i_gb ly _klb gZklbgqgh dhgljhel
gZ[ex™"Z Iky \ujZ _gguc "“bk[ZeZgk ijhp_kkh\ dzZd @Z k
de _lhgghf mjh\g_  Ijhbkoh”bl gZjmr_gb_  hdkb""Zguguc
ijhp _kkh\ nmgdpbhgZevgh]h khklhygby fblhohg”hkddev:
ijhp_kkh\ de _Ihggh]h kb]gZebg]Zz Ih\ur_gguc IbngaR\ g
mkm]m[ey | \hkiZebl _evguc ijhp_kk ijb ;: b Kkihleffki\
| g _gbxz242@® <k_wlb baf_g _gby k\b” | _evkl\mxl| h \ujzZ
ijh]j _kkbjh\Zgbb iZlheh]bb



LZ[eb¥sZ+=Dhjj _eypbhggu_ k\yab ijb ;:
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e ]Jdhc kl_i_gb_Fplhklbgdigdhjhebjm

r

8-
OHdG

Trx-1

CD4"
CD124

CD4*
CD12¢

CD4*
CD282

CD4*
CD284

dFIF
CD4"

MDA

AOA

MDA/
AOA

GSH

GSSG

GSH/
GSSG

IL-6

G@C

F@D

IG@D

20n-
6

18:1n9/
18:0

8-OHdG,
g] fe

0,83

0,68

0,75

0,78

0,69

Trx-1,
i] fe

0,83

0,69

0,88

0,88

0,78

0,79

0,72

0,85

0,69

CD4*
CD124,
%

0,69

0,79

0,74

0,77

0,84

0,83

0,70

0,88

CD4*
CD126,
%

0,68

0,88

0,78

0,65

0,81

0,84

0,65

0,74

0,68

CD4
CD282,
%

0,88

0,79

0,78

0,83

0,66

0,65

0,72

0,69

0,76

0,73

0,66

CD4*
CD284,
%

0,65

0,68

0,85

0,68

MDA,
gfhev feg

0,65

0,83

0,66

AOA,
ffhev e

0,74

0,83

0,93

0,75

0,72

MDA/
$2% m

0,75

0,78

0,81

0,66

0,65

0,64

0,82

0,70

0,65

0,77

0,66

GSH,
fdfhev ¢

0,77

0,65

0,83

0,90

0,70

0,65

GSSG,
fdfhev ¢

0,78

0,64

0,67

GSH/
*66* m

0,84

0,93

0,90

0,83

0,70

IL-4,
i] fe

0,83

0,68

0,75

0,70

0,83

IL-6,
i] fe

0,84

0,85

0,82

0,67

G@D
%

0,79

0,70

0,65

0,72

0,72

0,70

0,65

0,70

0,73

F@D
%

0,72

0,74

0,69

0,66

0,65

0,67

0,71

IG@D

0,69

0,85

0,68

0,76

0,77

0,73

0,67

0,67

20n-6,
%

0,73

0,68

0,66

18:1n9/

m

0,69

0,88

0,66

0,71

0,67
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IL-6

O
<

0,80<r<1,00 —0,70<r<0,79 -~ 0,60 <r<0,69
G 19
G/k 0,76
D 0,73

Jbkm@8dDhjj eypbhggu_ k\yab iZjzf_Ijh\ ijb ;: e_]dhc |
dhgljhebjm_fh]h | _q_gby
ljbf _gqZgb_ h\Zeu | _fghlh p\_1Z khhI\_IkI\mx!| ij_~bdlhjzf ie_y~"
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LZ[eb®zZDhjj eypbhggu_ k\yab ijb ;: e _]Jdhc kl i _gb Iyhek]jm ghkhb@d dby

8- Trx- CD4* CD4* CD4* CD4* MDA/ GSH/ 20n- | 18:1n9/
OHdG | 1 CD124 | CD126" | CD282 | CD284 | MDA | AOA | AOA GSH | GSSG | GSSG | IL-4 | IL-6 G@LO F@D| IG@D| 6 18:0

0,87 0,76 0,86 0,79 0,86 | 0,86 | 0,72 0,68 | 0,77 0,65| -0,90

r

8-OHdG,
g] fe
Trx-1,
i] fe
CD4*
CD124, 0,76 | 0,84 0,74 0,88 0,69| 0,85| 0,71 0,70 0,82 0,83
%
CD4
CD126, 0,86 | 0,88 0,74 0,82 0,75 0,80 | 0,72 | 0,80
%
CD4*
CD282, 0,79 | 0,72 0,88 0,89 0,71 0,84 -0,76
%
CD4*
CD284, 0,86 | 0,85 0,69 0,84 | 0,65 0,89 | 0,73 0,70 0,71 -0,76
%
MDA,
gfhev f¢g
AOA,
ffhev e
MDA/
$2% m | 0,65 0,84 | 0,74

GSH,
fdfhev g 0,69 0,77 0,82

GSSG,
fdfhev e 0,74 0,70 0,75 0,76 0,64
GSH/
GSSG, 0,68 0,89 0,73 0,69 0,89 -0,71
m p—
IL-4,
i] fe
IL-6,
il fe 0,72 0,84 | 0,77 0,75 | 0,68
G@D 0,65 0,80 0,70 0,74
F@D 0,83 0,84 0,67 0,68
IG@D 0,71 0,82 0,89 0,75 -0,66
20n-6, % 0,65 0,68 -0,66

18:1n9/ N - _ _ _
m 0,90 0,66 0,76 0,76 0,71

0,87 0,84 0,88 0,72 0,85| 0,82 | 0,88 0,74 0,77 0,65 -0,66

0,86 | 0,82 0,85 0,82 0,89 0,79 0,67 -0,74

0,72 | 0,88 0,71 0,84 0,76 | 0,73

0,77 | 0,77 0,82 0,80 0,71 0,73 | 0,79 0,64 0,68 -0,65

-0,66

0,74 0,65 0,66
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Jbkm@adDhjj eypbhggu_ k\yab iZjzf Ijh\ ijb ;: e _]dhc
gZklbggh dhgljhebjm _fhlh | _g_gby
libf_qZgb_ h\Zeu | _fghlh p\_1Z khhI\_IkI\mxI ij_~bdlhjzf ie_y~
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LZ[eb@zDhjj eypbhggu_ k\yab ijb :: kj _~g_c kl_i_gb fp]lhkilbqd&Bghhebjm

8- Trx- | CD4" CD4* CD4* CD4* dFIF | CD8" MDA/ GSH/ 20n- | 18:1n9/
OHdG | 1 CD124 | CD126" | CD282 | CD284 | CD4 CD124 | MDA | AOA | AOA GSH | GSSG | GSSG | IL-4 | IL-6 G@O F@D| IG@D| 6 18:0

0,66 0,86 0,64 | 0,82 0,74

r

8-OHdG,
g] fe
Tigx'flé 0,66 0,82 0,89 0,80 0,79 0,83
CD4"
Cp124, 0,64 | 0,70 084 | 0,77 | 0,71 0,75
%
CcD4*
CD126, 0,72 0,78
%
CcD4*
CD282, 0,86 | 0,82 0,65 | 0,72 0,64 0,64 0,68 0,72
%
CD4"
Cb2s4, 0,83 0,76 0,81 0,80 | 0,82
%
dFIF
co#, 0,83 0,85 0,72| 0,83 | 0,72 0,76 | 0,66 | 0,81
m —
CcD8*
Cp124, 0,72
%

MDA,
gfhev fg
AOQA,
ffhev e
MDA/
aos m | 082 0,85 0,69 0,69 0,83

GSH,
fdfhev e 0,80 0,64 0,83 0,67 | 0,64 | 0,66

GSSG,
fdfhev e 0,69 0,69 0,74

GSH/
Te6* m 0,84 0,69 0,82

i fe 079| 077 064 076 072 072 083 088|073

'i"]'ﬁf'e 071| 0,78 0,83 0,82 0,65

G@D 068 081| 072 0,80
F@D 0,74 0,75 064 | 075| 0,83
IG@D 0,83 072| 080| 076 0,73 | 0,69 0,67 0,88
20n-6, % 0,82| 0,66 0,64 0,73 | 0,65 | 0,80

18:1n9/m 0,81 0,66 | 0,74

0,89 0,64 0,72 0,65 0,64 0,64 0,73

0,64 0,70 0,72 0,64 0,69 0,75 0,69
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Jbkmg@bdDhjj eypbhggu_ k\yab iZjzZf _Ijh\ ijb ;: kj_’
ly” _klb dhgljhebjm_fh]lh | _g_gby
ljbf _qZgb_ h\Zeu |_fghlh p\_1Z khhI\_IkI\mx!| ij_~bdlhjzf ie_y~
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LZ[eb¥BzZDhjj eypbhggu_ k\yab ijb ;: kj_"~g_c kl_i_gb lIyhelxjim ohkhblgloh gy

8- Trx- | CD4* CD4* CD4* CD4* dFIF | CD8 CD8* MDA/ GSH/ 20n- | 18:1n9/

r OHdG | 1 CD124 | CD126" | CD282 | CD284 | CD4 CD126 | CD284 | MDA AOA | AOA GSH | GSSG | GSSG | IL-4 IL-6 G@QO F@D| IG@D| 6 18:0

8-OHdG,

9] fe 0,84 0,87 0,70 0,72 0,80

Trx-1,
i] fe

CD4*

CD124, 0,84 0,77 0,74
%

CD4*

CD126, 0,86 0,88 | 0,72 0,74 0,85 0,85 0,75 0,85
%

CD4*

CD282, 0,86 0,86 0,91 0,88 0,69 0,87
%

cD4
cD284, 0,68
%

dFIF
CD4 m 0,88 0,86 0,73 0,92 0,77 0,85

cDs" l
CD126, 0,72
%

CDg*
cD284, 0,74
%

MDA,

gfhev fe 0,91 0,77

AOA,

ffhev e 0,85 0,91 0,73 0,78 0,82 0,82

GSH,
fdfhev e 085 088 0,92 0,78 0,64 | 0,74 0,66

GSSG,
fdfhev e 0,91 0,75 0,67

GSH/

*66* m 0,77

IL-4,

i fe 0,68 0,75

IL-6,
i fe 0,70 0,85 0,81

G@D 0,75 0,69 0,82 0,67

F@D 0,72 0,74 0,77 0,77 0,64 | 0,67 0,74

IG@D 0,85 0,87 0,85 0,82 0,74 0,67

20n-6, % 0,69 | 0,66 0,81 0,74

18:1n9/
m 0,80
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Jbkm@hdDhjj eypbhggwab iZjzZf _Ijh\ ijb ;: kj_~g_c kl_
ly” _klb gZklbggh dhgljhebjm_fh]lh | _q_gby
ljibf _qzZgb_ h\zZeu |_fghlh p\_1Z khhI\_IkI\mx!| ij_~bdlhjzf ie_y~
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>ey ZgZebaZz \aZbfhtuebkl\bpZkkqgblZgu \Z]Zf _
0ZjZdl _jbamxsb_ fhsghklv b djlZdh&kidi®pe y~»

LZ[eb¥®Z+0ZjZdl _jbklbdZ dhjj _eypbhgguo ie_y” ijb

IhdZazl _eb ;. e_]Jdhc klI_i_gb ly" ;o kj_"g_c kl_i_gb ly
dhgljhebjm gZklbqggh dhgljhebjm gZklbqggh
dhgljhebjm dhgljhebjm
n=57 n=74 n=55 n=58
G 19 20 21 21
G/k 0,76 0,8 0,84 0,84
D 0,73 0,76 0,74 0,79

ljb dhgljhebjm_fhf | _q_gbb aZ[he_ \Zgby fhsghklv
ie_y® m\_ebqb\ZezZzkv gZ m _ ijb kj_"g_c kl_i kgh: ly"
e _]Jdhc kl_i_gb Iy  _klb 1jb dhgljhebjm_fhc ;: &lhdhc
hlebgbhl hklZevguo ]Jjmii \ ie_y m g_ \hr_e dFIF
k\b~_ | _evklI\h\ZIv h gZqZevghf wlZi_ hdbkebl_ehlfgh]h
fblhohg~jbZevguc Ziizjzl ih*™ _jb\Z_| highkbl_evg
km[de_lhgguo ijhp_kkh\ 1Ijb dhgljhebjm_fhc ;! Kjlb*g _
ihy\bezZkv dhjjlLedycpogtkij _kkb_c _]h j_cD8tde&_¢dzZo 1jb
gZklbggh dhgljhebjm_fhf | _qg_gbb aZ[he_\Zgbygtlosgh
ile_y™ m\_ebgbeZkv gZ m _ ijb kj_~g_c kl_i_gbh:ly
e _]Jdhc Kkl_i_gb Iy _klb < ie_y"_ knhjfbjh\Zgghc
dhgljhebjm_fhc ;: kj_"g_c kl_i_gb ly _klb hMmiXI\m _
glh\hafh ' glk\yaZgmhjfbjh\Zgb _f ~ dhfi_gkZpbhgguo i
HAgZdh gZ[ex”Z_lky ih~"dexq_Ig#6R bWidkijgRBH we |dZo
b klyav wlbo ijhp_kkh\ kILweiRkgjLZRA&bCR8" de Idb b]jZxl
ij_bfms_kI\_ggh ijh\hkiZzebl _evgmx jhev Kihkh[kl
\hkiZze _gbyhihlbim b ijh]j_kkbjh\zZ @®2 407] >qlh fh |
hitykgblv bo ihyle _gb_ \ie_y~Zo ijb ;: kj_"@2]c kIl _i_g

ljb ZgZeba_ dj_ihklb ie_y” mklZgh\e_gh qlh
dhgljhebjm_fuf ijb qZklbqgh dhgljhebjm_fMfZelhlkv g
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\hajzklzZzgb_dj _ihklb ie_y~ ijbqg_f ijb ;: kj_"g_@ kkki_c
[ue g _kdhevdh Zdlb\g. = GZ[ex*Zehkv m\_ebqg gb_
mly e _gbb ;: qglh ]Jh\hjbl h[ h[jZah\Zgbb [he_ <c kbe
f ""m mqgZklgbdzZfb ie_y"

LZdbf h[jZzahf ZgZeba f_"kbkl_fguo \azZbfh”_ckl\b
glh gz i_j\h_ f_klh \ nhjfbjh\Zgbb ie_y”~ \uoh”yl bZjZf_
bgl_gkb\ghklv A~ _kljmdlb\guo ijhp_kkh\ Zdlb\Zgbg2z2\ hi
bffmgghc kbkl _fu b » _klZ[bebaZpbx kb]JgZevguo \aZbft
ij_~bdlhjh\ \ukImizxl i ZjZf _lju 0ZjZdl_jbamxsb_
hdbkebl evgh]h ih\j "N gy ™ >|GgD>Zpbb fblhohg”jbZ
Ziizjzlz Djhf_Ihl]h nhjfbjm_Iky fgh  _kI\h i_j\gdj\ukdgu
k\yva_c¢ dhlhju_ oZjZdl_jgu ~ey nhjfbjh\Zgby ddidfc_ k.
gZijZ\e _gu g9gZ klZ[bebazZpbx ijhp_kkh\ dib\Zpby
ijhp_kkh\ fZdkbfZevgh nbdkbjm_Iky gZ gZqX2ghwo wlz
Mly e gb_ | g _gby b kgb gb_ kl_i_gb dhgljhey
N klZ[bebaZpbx f_"kbkl _fguo j ]Jmeylhjguo ijhp_kkh\

52.Baf_g _gmmgdpbhgbjh\Zgby bffmghdhfi | glguo d
[hevguo [jhgobZevghajEglZ]jmadjZaph\ bo dywiib
I\ _j~db\a\_r_gdbgzZklbpZzfb

>ey hp_gdb baf_g gbc ozZjzdl _jz f_ "kbkl_fguo \aZzZt
ijb gZ]jmackQin vitro b \u”_e _gby [bhfzZjd_jh\ ijbf_g_¢
dhjj _eypbhgguo ie_yn L _j _glv_\Z gZebam [ueb it
klZlbklbg_kdb agZqlpko,09k\yab

< i_j\hc i1e_yn |D[ebppkmgd)dG=20, G/k=0,8 D=0,74),
knhjfbjh\Zgghc \ j_amevlZl_ZgZebaz iZjZf_Iljh\bijb
ly> klb dhgljhebjm_fh]lh |_q_gby <n gt®d]jrhad e gh 2\,
p_gljZevguo ihdZaZhlglyr t§IDA/AOA bdFIFCD4" Kbevgu _
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klyab M®OWNAOA \uyl\e glL-B(r= kmffhc 1G@D fblhohg:
(r=0,84), mj h\ g8-OHAG (r=0,83)bGSSG (r=0,82)wd kij _k KhRZ g ZD4*
de_ld@o d FIED4" (r=0,73). dFIF CD4* de_lhid[jZzah\u\Ze
fZdkbfZevgmx dhjj_mypbx8#OHIG (r=0,81),wdkij_kkb-4R
(r=0,81) bTLR2 (r gD4" de _|IdZo kmffhc fblhohg”jbZevg
(r kbevgu_ kLy&bCD4" (r=0,77), GSSG (r=0,74), MDA/AOA
(r=0,73).

Bkke ~h\Zgby ihdZau\zZxl qlh agZgbl _evgZy qZ
ihke “kl\bc \ebygby L<Q h[mkeh\le _gZ bg”"mdpb_c hd
dhlhjuc ijhy\ey |Iky gZ de_lhqghf mjh\g_ b khijh\h”
ijhp_kkh\ i _j dbkgh]h hdbke _gby b ZglbhdKb®Aagighc
363@ P_gljZevgh_ iheh  _gb_ MOMNAQATrijpbye ]Jdhc ;:
dhgljhebjm_fhlh |I_q_gby ih” \ha”“ncwtdbhimke®\e gh
bgl _gkbnbdZpb _c ijhp_kkh\ i _jhdkb”~Zpbb b nhjfbjh\Zg
klj _kkz <lhjuf ij_~bdlhjhf \uklmCD41 d&=IIFhd dhlhju
yley |ky ihdZazl e f kljmdimjguo b nmgdpbhgZe
fblhohg”jbc ih” \ha” _ckl\b_f L<Q m _ ijb dhgljhebjn
kil _i_gb Iy  _klb L_kgZy k\yav h[hbo ij_"bdHd&G\ Kk
ih~jZzamf _\Z | ih*dexqg_gbhdkebkkéwgh]h ih\j "~ gby

<lhjzy ie_y~"Z |ZebbXmd$B (G=20, G/k=0,8 D=0,78)
hljz &zZ\azZbfh”_ckl\by m [hevgdbc kIl _i _gb ly  klb qZ
dhgljhebjm_fh]lh | _q_gby ip<@uViijmad| "“bdlhjZfb ie_y
yleyebkmjh\g8-OHdG, Trx- dFIF CD4". 8-OHdG nhjfbjh\Ze

fZdkbfZevgh kbevguMDA({rrab k khhlghr _ghbnf @D

fblhohg”jl=< LZd _ kbevgu_ k\yab h[jZahVkgu Kk
(r= wdkij_ KIKBR2 cgZCD4" (r=0,79), IL-6 (r= kmffZjgufb
ihdZazl _eyfb (€c@D b G@D fblhohg”jbc khhlghr_
MDA/A OA (r= Djhf_ Ih]h \uy\le_gZ dhjj_eypbly-4R wdk

(r=0,69) b IL-6R (r=0,68) gZCD4* de IdZo kh”_jGBHDb(r=0,68).
Lbhj ~hdkbg h[jZam_| \aZBHOHdGc(kI0,BY) kdkij k Kb-4R
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(r=0,79) bTLR2 (r= gD4* de | dEDA (r=0,79), GSSG (r=0,79), MDA

(r= kmffhc F@D b20n- @D fblhohg#fHD®6).
Dhwnnbpb_gl GO dhjj_ebjh\Wemjh\glL%6 (r=-0,93), MDA
(r= wdkij_ Kk&R gZD4" (r=0,89), GSSG (r=-0,79), 18«(r=-0,78.

ljb gZklbggh dhgljhebjm_fhc ;: e_]Jdhc kil _4]jgbatly  _
L<Qdjh\in vitro ijhbkoh”bl bgl_gkbnbdzZpby ijhp_kkh\ hoc
ih\j_"~ gby >GD h gq_f k\b~_|_evkl\m_I| p_gljZevgh_ i
8-OHdG b ih"dexq_gb_ dhfi_gkZlhjguo j_iZjZlb\guo |
\ujZz Z _Iky \ agZgbfhkTix-mjh¥gly ijh*"he Z |ky nhjfbjh
fblhohg”jbZevghc “bknmgdpbb g ihkj_"klI\_gghgbeby:
mjh\glLe HL- b bgl gkbnbdXpbaebl evgh]h ijhp_kkZ
Bkke "h\Zgby ihdZaulZxl gZebgb_ k\lya c¢c f_""m
ih\ur_gb_f mjB\@WydG. WIh k\b”_ | _evki\m_I h Kkihkh[gt
bg"mpbjh\Zlv hdbkebl _evgh_ih\j "~ gb_fhls5dimxe >G|
bljZz_| p_gljZevgmx jhev \ Ibheh\hithkidEkgdbhbl eeght
dhgljhe_ nmgdpbhgbjh\Zgby de Ihd iml_bipbtmé¢yphb
Bf xlky “"Zggu_ qlh nzZdlhju I(NFgBdAB-lp p88, p53b 7|
] _]mebjmXtky :ND h[jZah\Z\rb_ky \ j_amevlZl_ \ha”?
fhlml \uvau\lZlv Zihilha ihkj_"~kI\WMARK limkpbbh\ur_gby
ijhgbpz _fhklb f _f[jZg fblhohg”jbc b kgb  _gby mFK h'
fh™ | [ulv bg]b[bjh\Zdrxg_jDghf_ ITh]lh &Ei®kdVMAPK
f_ oZgbafh\ kihkh[kI\m_1 \ujZ[hld_ ijh\hkiZeb298e408uo0 p
422, 438, 443).
< p_glj_ lj_Iv_c ie_y”~u 2 |Zpknpgd)dG=22, G/k=0,88
D=0,75) o0zZjzZdl_jbamxs_c f_"kbkl_fgu_ \azZbfh”~_ckl\by
kl _i_gb |y _kilb dhgljhebjm_fh]lh |_q_ghy QipbvitpZ]jm:
jZkihezZ]ZelhhkV _Igs6, GSSGb dhwnnbpb gCOAIF Mjh\ Ilg6
gZb[he__ kbevgu_ k\yabkB{HEND\&BE wdkij kKb-6R
CD4* (r=0,82), AOA (r= kbevgu_ k wdKi-ARk(kH®,76) bTLR4
(r=0,74) g ZD4*,IL-4R (r=0,72 BLR4(r=0,74 ¢g@D8' de _|d@%H (r=0,74);
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azZf |guGSIG (r=0,69), GSH/GSSG (r= kmf2re @D fblhohg”jbe
(=0,65 Dhgp_glj@sEydhjj _ebjh\ReZdkij kIkBRA(r=0,87) b

TLRA4 (r= g@D4", kmffZjguf ihdZaZ0ne @ D= b G@D
(r= fblhohg”jbc mybRg(r$0,83), GSH/GSSG (r=0,76), I&-
(r=0,69), 8-OHAG (r= dFICD4" nhjfbjh\Zkbevgu_ k\yab
khhighr_gWDA/AOA (r= m j h\&OKHdG (r= -4 (r=0,81).

<ha”_ckl\b_ L<Q bg mpbjm_| klbfmeypbx ijhp_kkh
k ]1_g_jZpb_c Zdlb\guo nhjf dbkehjh”zZ qglh kihkh
hdkb”Zlb\gh]lh klj_kkZ ijb dhgljhebjm_fhc ;: kjb "¢/ lb ki
\ k\hx hg_j_ "v gZjmrZ_ | ]Jhf_hklZa Zglbhdkb”Zglguo
de lhqgu_  kb]JgZevgu_ dzZkdZ”u glh \_~ 1 d 2zZdl
\hkiZebl_evgh]lh hil\_IZ GZ km[de_Ihgghf mjh\g_
gZjmr_gb_ kljmdimjghc b nmgdpbhgZevghc p_ehklghk

Djhf_ Th]h ih" \ebygb f L<Q ijhbkoh”~bl ~_
Zglbhdkb”~Zglguo f _oZgbafh\ b bgbpbbjm_I|ky aZgmd&«d
dzkdz”~h\ qlh ijb\h~bl d ZdIb\Zpbb ijhp_kkh\ kWdkh fg
ijb\h~"bl d agZqgbl _evghfm ih\urlLgbxdimjphuxy j Jmebjm_
kb]jgZevguf MR _fiTLR4/NADPH-hdkb”Z aZNFN B[372, 392,398
399.

Q_I\_jlzy ie_y~zZ BZ][¢lbhprE 8 dG=23, G/k=0,92 D=0,79)
oZjZdl_jbamMV¥ead bkke_ "m_fuo iZjzZf_Ijh\ ijb ;: kj_"g
ly” _klb qgqZklbggh dhgljhebjm_fh]lh | _qg_ dbyQinijtrog Z]jn
lj _"bdlhjzZfb "Zgghc ie_y%dhwhmélplv gl FIF wdkiBR kkb
bTLR g€D4* GZb[he__ kbevigtsRE4yaby\e gu k dEDOF
(r=0,93), MDA (r=0,92), 8-OHdG (r=0,92), MDA/AOA (r=0,89), 4 (r=0,89).
LZd _ mklZgh\e g uw dkkyjalk kb-4R g LZD4" (r=0,78) bIL-6R g Z
CD8* (r=0,75 de_I|d&Zwoffhc |G @D,79), F@ Or=0,67), 20n6 (r=0,66),
18:1n @D fblhoh@#0,6%). Wdkij KKIRRCD4* dhjj _ebjh\ZeZ
k mjh\drxfl (r=0,89), MDA/AOA (r= kmffhc G @D b F@D
(r= fblhohg”jbc wdHKLj6R&" (¢=0,79) bTLR4 CD8* (r=0,74)
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Dhwnnbpb gICP4Fnhjfbjh\Xéevgu  k\8@Kd& (r=0,93)/L-

6R CD4" (r=0,93), MDA/AOA (r= kmffZjguf ihdZazl_e f
fblhohg”{t=0,89) agZgbfu_k @81 F=0,67).
ljb qZklbgqgh dhgljhebjm_fhc ;: kj_"*g_c Kkl_i_gkt

gZ]jmad<Qin vitro gZ[ex™Z _|ky nhjfbjh\Zgb_ ~ _dhfi_g
ijhp _kkh\ gZjmr_gb_ de _Ihggh]h kb]JgZebg]Z lwgHEa\bl
"bknmgdpgBeba \uy\be qlhyddiFlky agZqgbfuf ij_~bdl
ile_y™u b gZ[ex*"Zxlky kbevgu_ k\yab fblhohg”?jbBEBWguo
kh \k_fb ij_~bdlhjzfb glh  fh™ I k\b”~_| _evklI\h\ZIv
kljmdImjghc p_ehklghklb nmgdpbhgbjh\ZgbymKHdkho!
Zihilhlbg_kdbo ijhp_kkh\

ljb gZ]jmbBdQ ijhbkoh”~bl ih\ur_gb_ mjh\g TcRavdkij
IL-6R gZCD4" de_IldZo qlh ijb\h”bl d jZa\blbx b ijh]j_
kbkl fghlh \hkiZze gby |Ijb T TkRRaki\@ghtg”~hf fhe dmey
Z™NZil _ju \deawdpZ8, Zdlb\bjmx| dZkdzZ” kb]gZewu§wp45 Zd
319, 32, 371, 373,398, 399,402@ Ijb k\yaulZgklb6R nZd|hBTAT
ih~A\_j]Zxlky nhknhjbebjh\Zgbx b ZdIb\bJAKXxijkybo KblyZalZ
ZdIb\ZMAPK, glh ijb\h”~bl d kbgl_am ijh\hkiZebl _evguo
[155, 216, 364)].

ljb ;: kj_"g_c kl_i _gb ly _klb ijh<@Z]lghfeek”Z Ik
dhjj_eypby k wdkij_kkb_c jCp8ithghhhdzZ glh ih~I\_j ~
mgZkCD8 de_|hd \ jZa\blbb \hkiZebl_evgh]h hI\_1Z ijb
Ba\_klgh C@8hde Idb fh]lml mkdhjylv jZa\blb_ ]bi_jhl\_
kbkl_ fuzx407].1jb qZklbggh dhgljhebjmfhc ;: kj_"~g_c kl_
\uy\le_gZ dhjj_eypbDdFKF dFIFCD8 Jy~hf Z\lhjh\ [ue
h[gZjm  _ghCDfthde _Idb ijb mly e gbb ;: ijbgbfZxl n
ijhp_kk_ ZihilhazZz qlh fh' | mdZa@QD&ldegZhohqzZjkdb\blb
ZKklfu ith g_ijyfhfm f_oZgbafm bffm4ggh]lh hiI\_1Z >
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LZ[eb®zDhijj _eypbhggu_ k\yab ijb ;: e_]dhc kl_i_gm Iyh]kIb g hgbjh éjbjLgZhjvirad _
(rs)

8- Trx- | CD4* CD4* CD4* CD4* dFIF MDA/ GSH/ 20n- | 18:1n9/
OHdG | 1 CD124 | CD126¢" | CD282 | CD284 | CD4" MDA | AOA | AOA GSH | GSSG | GSSG | IL-4 | IL-6 G@O F@D| IG@D 6 18:0

0,90 0,83 0,75 0,75

r

8-OHdG,
g] fe
Trx-1,

i] fe
CD4*
CD124, 0,65 0,71 0,81 0,74 0,75
%
CD4*
CD126, 0,65 0,66 0,98 0,77 0,72 0,83 | 0,80 0,67 -0,84
%
CD4*
CD282, 0,71 0,66 0,80 0,82 0,87 0,88 0,74 -0,77
%
CD4*
CD284, 0,98 0,65 0,72 0,89 0,76 -0,77
%

dFIF
CD4 m |
MDA,
gfhev feg
AOA,
ffhev e
MDA/
AOA, m _
GSH,
fdfhev e 0,81 0,69 | 0,78 0,81

GSSG,
fdfhev d 0.7 0,72 0,87 0,72 0,77 0,90 0,70 0,68 | 0,66 | -0,79

GSH/
GSSG,m _| 0,81 0,81 0,81

IL-4,
i] fe

'iL]'Sf'e 0,83| 0,88 0,85 | 0,78 0,81 0,77

G@D 0,80 0,89 0,77 | 0,68 0,70 0,87| -0,70
F@D 0,81 0,81/ 0,81 0,77
1G@D 075| 0,72| 0,75 0,74 0,84 0,84 0,68
20n-6, % 0,67 0,76 0,81 0,66 0,87

18:1n9/ ] ] ] ]
180,m 0,84 0,77 0,77 0,79

0,65 0,65 0,88 0,72

0,90 0,81 0,77 0,80 0,73 0,77 0,84

0,77

0,88 0,65 0,68 0,81

0,83 0,82 0,73 0,90 0,85 0,84

0,74 0,69 0,81

0,70
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JbkmghdDhjj eypbhggu_ k\yab iZjzZf_Ijh\ ijb ;: e _]dt
ly” _klb dhgljhebjm_fh]h | _g_gby ijovigZ]jmad_ L<
libf _qZgb_ h\Zeu |_fgh]h p\_1Z khhI\_IkI\mx!| ij_~bdlhjzZf ie_y~
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LZ[ebdzDhjj_eypbhggu_ k\yab ijb ;: e _]dhc kl_i_gb Iyhek]m ghkhbbhoh dbhyg ijb gZ]
L < @n vitro (rs)

8- Trx- | CD4 CD4* CD4* CD4* dFIF MDA/ GSH/ 18:1n9/
OHdG | 1 CD124 | CD126" | CD282 | CD284 | CD4 MDA | AOA | AOA GSH | GSSG | GSSG | IL-4 | IL-6 G@O F@b I1G@D| 20n-6 18:0

0,79 0,69 0,68 0,79 0,89 0,76 | 0,68 0,79 | 0,76 0,77 0,92

8-OHdG,
g] fe
Trx-1,
i] fe
CD4"
CD124, 0,69 | 0,79 0,79 0,69 0,89 0,79 0,78
%
CcD4
CD126, 0,68 0,66 0,89 | 0,77 0,89 0,88 0,93 | 0,69 0,79
%
CD4"
CD282, 0,79 | 0,76 0,78 0,68

0,79 0,79 0,76 0,75 | 0,79 0,79 0,69 0,66

CD4*
CD284, 0,79 0,66 0,77 0,77 | 0,69 | 0,77 0,68

dFIF

CD4', 0,89 0,92 -0,79 0,78 | 0,93

MDA,
gfhev fg
AOA,
ffhev e
MDA/
AOA, m _
GSH,
fdfhev ¢
GSSG,
fdfhev ¢
GSH/
GSSG
IL-4,

i] fe
IL-6,

il fe 0,79 0,93 0,77 -0,93 | 0,79

G@D 0,76 0,69 0,68 0,67 0,69
F@D 0,69 0,79 0,67 0,87
1G@D 0,77 0,68 0,68 | 0,69 0,68 0,79
20n-6, % 0,66 0,78 0,67 0,87

18:1n9/
180, m _ 0,92 0,79 0,68 0,79 0,79 | 0,88 0,69 0,79

0,89 | 0,75 0,77 0,92 0,79 0,79

0,79 0,78 0,67 0,68

0,76 0,69 0,69 0,79

0,68 0,69 0,89 0,77 0,80 0,69 0,87

0,79 -0,79

0,88 0,77 0,88

0,89 0,65| -0,78
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Jbkmg®dDhjj eypbhggu_ k\yab iZjZf _Ijh\ ijb ;: e _]dt
ly” _klb gZklbggh dhgljhebjm_fh]lh | _q_ghwitrpb gZ]jm
libf_qZgb_ h\Zeu | _fgh]lh p\_1Z khhiI\_IkI\mx!| ij_~bdlhjzZf ie_y~
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LZ[eb®ZzDhjj eypbhggu_ k\yab ijb ;: kj_~g_c kl_i_ghb fp]hkilbgdigdhjh g gz lipmigd(rs)L <Q

8- Trx- | CD4* CD4" CD4" CD4* dFIF | CD8" CcDg* MDA/ GSH/ 20n- | 18:1n9/
OHdG | 1 CD124 | CD126¢" | CD282 | CD284 | CD4 CD124 | CD284 | MDA | AOA | ACA GSH | GSSG | GSSG | IL-4 | IL-6 G@O F@D| IG@D| 6 18:0

0,75 0,83 0,68 0,86 0,73

r

8-OHdG,
g] fe
Trx-1,

i] fe
CD4*
CD124, 0,63 0,82 0,73 0,63 0,74 0,84 | 0,76 0,78
%
CcD4
CD126, 0,62 0,70 0,87 0,82 0,69
%
CD4*
CD282, 0,82 0,85 0,71
%
CD4*
CD284, 0,75 0,73 0,67 0,65 0,73 0,74 0,73
%

dFIF
CD4 m
CD8*
CD124, 0,63 0,72
%
CD8*
CD284, 0,74
%
MDA,
gfhev fg
AOCA,
ffhev e
MDA/
AOA, m _ 0,85 0,70 0,65

GSH,
fdfhev e 0,64 0,74 0,64

GSSG,
fdfhev ¢

GSH/
el 0,73 0,71 0,76 0,67 0,93

IL-4,
i] fe
IiL]-Gf,e 0,86 0,76 0,82 0,74 0,72 | 0,74 0,80 0,74| 069| 0,67 0,65

G@D 0,68 0,70 0,74
F@D 0,64
IG@D 0,78 0,76
20n-6, % 0,73 0,69 0,73 0,83 0,84 | 0,93 0,65

18:1n9/
180, m _ 0,65 0,76

0,63 0,62

0,83 0,85 0,81

0,70 0,83| 0,71 0,68 0,83

0,74 0,85 0,67 0,64 0,80

0,68 0,87 0,65 0,83 0,76 0,69 | 0,74 0,84

0,84 0,71 0,81 0,76 0,76




137

JbkmghdDhjj eypbhggu_ k\yab iZjzf_Ijh\ ijb ;: kj_"g
ly  _klIb dhgljhebjm_fh]lh | _qg_gby ijlovigZ ]jmad_ L<
ljbf _gqZgb_ h\Zeu | _fgh]lh p\_1Z khhI\_IkI\mx!| ij_~bdlhjZf ie_y~"
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LZ[eb@BZ&Dhjj_eypbhggu_ k\yab ijb ;: kj_~g_c kl_i_ghdlhelddpmgZk]bdgh dgby ijb gZ
L < @n vitro (rs)

8- Trx- | CD4* CD4" CD4* CD4* dFIF | CD8* CcD8* dFIF MDA/ GSH/ 20n- | 18:1n9/
OHdG | 1 CD124 | CD126" | CD282 | CD284 | CD4" CD126 | CD284 | CD8&" MDA | AOA | AOA GSH | GSSG| GSSG | IL-4 | IL-6 G@QO F@D| IG@D| 6 18:0

0,92 0,69 0,93 0,68 | 0,69 0,69 0,79 0,67

8-OHdG,

g] fe
Tigx‘flé 0,89 0,95 0,67 0,69
CD4*
Cp124, 0,78 0,79 0,89
%
CcD4*
CD126, 0,92 0,78 0,79 0,93| 0,75 0,92 0,89 0,89 0,67| 0,79|066| 0,69
%
CD4"
CD282, 0,89 0,79 0,74 0,89 0,84 | 0,79

CD&
CD284, 0,69 0,72
%

dFIF
CD4', 0,93 0,93 0,67 0,91 0,89

cDs*
CD126, 0,75 0,72
%
CD8*
CcD284, 0,74
%
dFIF
CcD§', 0,67 0,72

MDA,
gfhev fg
AOA,
ffhev e
MDA/
AOA, m _
GSH,
fdfhev d 0,69 0,69 0,69

GSSG,
fdfhev 0,89 0,69

GSH/
GSSG 0,69 | 0,67 0,78 0,69

IL-4,
i fe 0,89 0,78 0,91 | 0,69

IL-6,
i] fe 0,78 0,78 | 0,69
G@D 0,84 0,89 0,76 0,69 | 0,69 0,74

F@D 0,79 0,67 0,79 0,74 0,66

0,79 0,92 0,69 0,78

0,69 0,76

0,68 | 0,95 0,89 0,89 0,72 0,91 0,69 0,69
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ljh"he gb_1Z]e
r 8- Trx- CD4* CD4* CD4 CD4 dFIF | CD8* cD8* dFIF MDA/ GSH/ 20n- | 18:1n9/
OHdG | 1 CD124 | CD126 | CD282 | CD284 | CD4" CD126" | CD284 | CD8" MDA | AOA | AOA GSH GSSG | GSSG | IL-4 IL-6 G@O0 F@D| IG@D| 6 18:0
lcep | 067 0,79 091|078
2016, % 0,69 0,66 0,69 | 0,69
18:1n9/
18:0,m _ 0,69 0,66
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Jbkm@bhdDhjj _eypbhggu_ k\yab izjzf_Ijh\ ijb ;: kj_"~g_c
gZklbggh dhgljhebjm_fh]h | _q_gbyinygrogZ]jmad_
ljbf _qZgb_ h\Zeu |I_fghlh p\_1Z khhI\_IkI\mx!| ij_~bdlhjzf ie_y~
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>ey ZgZebazZ ie_y”™ [ueb jZkkgblZgu bo iZjzZf_1IjL
fhsghklv b dj_ihklvliZ¢elypix

LZ[ebptiZzOZjZdIl_jbklbdZ dhjj_eypbhgguo ie_y” ijb ;inijb

vitro

IhdZaZzZl _eb ;e _]Jdhc kl_i_gb ly | ;o kj_"g_c kl_i_gb ly’
dhgljhebjm] gZklbggh dhgljhebjm gZklbqggh
dhgljhebjm, dhgljhebjm

n=57 n=74 n=55 n=58

G 20 20 22 23

G/k 0,8 0,8 0,88 0,92

D 0,74 0,78 0,76 0,80

ljb ;: e_]Jdhc kl_i_gb Iyjb kdB]jm&&Qn vitro fhsghklv
dhjj_eypbhgguo ie_y” khklZ\lggeazZz\bkmafh hl mjh\gy d
aZlhe \Zgly: kj_~g_c kl_i_gb ly _klb fhsghklt khiklZjibe
dhgljhebjm_fhf b qzZklbggh dhgljhebjm_fhf |_f_gWdh
k\b™ | _evklI\mm\l _&bqg \doohé_qg_gghklb bkke_ "m_fuo kbkl _f
ijb g_[eZ]hijbylghf \ha”_ckl\bb L<Q

ljb ZgZeba_ dj_ihklb ie_y~ mklZgh\e gh glh
dhgljhebjm_fuf ijb qZklbggh dhgljhebjmxfAt hky_ \dag Zgkd
dj_ihklb iek ywWrbgZdh\hc bgl_gkb\ghklvx dzd ijb ;: e_]oc
kj_"g_c kl_i_gb ly _klb M\ _ebqg_gb_ dj_ihklb ie_yifi ih
vitro ijb mly e _gbb ;: k\b”_ | _evkl\m_I| h[ h[jZah\Zgh
\aZbfhk\ya_c f_""m mqZklgbdzfb ie_y"

LZdbf h[jZzahf ijb gZ]jmvard h[iZ®ph\ djh\b ijb ;: baf_
kljmdImjzZz f_"kbkl _fguo \aZbfhhlghr_gbc Ih™ \ebyghb.
hkgh\guo ij_~bdlhjh\ ;: \uklmizZz_| dhwn@Dpb Iglh ik f
ijhbkoh”yl gZjmr_gby kljmdIimjghc hjlJ]ZgbaZpbbc fbf[j
ijh]j_kkbjh\Zgb_ fblhohg”jbZevghc ~bknmgdmibkp b jdmxhly
ijb \hajzklzgbb kl_i_gb Iy _klb b kgb _gbb kl_i_4glgkdhfgl
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GZ i_j\uo wlzZiZo \Z gufb ij_"~bdlhjzfb \uklmiz
i_jhdkb”"Zpbb b hdbkebl_evgh]h ih\j_ "~ gby >GD
ihrdexqg_gb_f dhfi_gkZlhjguo ijhp_kkh\ H”gZdbZiijbj\aky
ieZg \uoh”bl ijh]j_kkbjh\Zgb_ kbkl_fgh]h \hkiZe _gblyb
de lhggh]h kb]gZdgi£L dAdZo MIly e gb_ | _q _gby b kg
dhgljhey ;: ih” \ha”_ckl\b_f L<Q ijb\h*yl d gZkhb ¢
ijhp_kkh\ f_"kbkl_fgh]lh j_]mebjh\Zgby

< j_amevlzZl_ ZgZebaZ dhjj _eypbhgguo ie_y” \u”_e
mly e gby | g _gby ;: ijb_gZipbrmad r gfguqZklb p mhftro:
dFIFCD4" mjh\8@®WHIG bTrx- wdkij Kk8RybTLR2 gZD4" de_1dZo
K ijbf_g gROG-ZgZebaz ih"I\_j°"~ gZ bo agZgbfhklv \ dZq
\ha” _ckl\by L<Q ijb ;: jzZkkgblZgu ihjh]h\u_ mjh¥ghc
|Z[eb by

LZ[ebpZtJ amevROGZgZebaZ [bhfZjd_jh\ \ha”_ckl\lny L

vitro

IlhdzZazl_ ;. e _]Jdhc kl_i_gb Iy ;o kj_"g_c kl_i_gb ly’
dhgljhebjm gZklbggh| dhgljhebjm gZklbqggh
dhgljhebjm | dhgljhebjm
n=57 n=74 n=55 n=58
8-OHdG, g] fe 4,16/0,90 4,39/0,92 4.,99/0,92 7,61/0,94
Trx- i] fe 4,84/0,87 5,47/0,89 6,01/0,91 8,68/0,93
CD4'CD126,
% 2,94/0,88 4.76/0,90 6,38/0,92 8,43/0,95
OC/OD4 CDh282, 2 1/0,84 2 51/0.87 272/0.83 2 94/0.86
dF I FCD4,
m _ 2,49/0,91 0,46/0,86 1,21/0,84 0,25/0,87

libf_gqZgb_ \u”_e_ggu_ ihjh]b hik_q_gby mkigngbéhkib § rjhj\ga f
dhkmx q_jlm MU dZytuh]h ihjh]z

ljb dhgljhebjm_fhf | _q_gbb ;: kj_"g_c kl_i_pgbd§® Kk
OHdG (4,99 g] feAUC=0,92, Se=91%, Sp=97%, p<0,001,hlebggh_ dZq_
fhr _ebhajzZklzZe gZ ih kjZ\g_gbx k ;: e_]Jdh@,kd gi foeb |
AUC=0,90, Se=89%, Sp=96%, p<0,001,hq_gv ohjhr__ dZq_kl\h fh”"_
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dhgp_gljBgGijb qZklbggh dhgljhebjm_fhc ;: kj_"*g_c k
(7,61 g] feAUC=0,94, Se=94%, Sp=97%, p<0,001,hlebqggh_ dzZq_klI\h f
\hajzZzklzZe gZz th kjzZ\g_gbx k ;: e_]dhc4B89 g]lde |
AUC=0,92,Se=90%,Sp=97%, p<0,00lhlebggh_ dZq_klI\h fh” _eb

ljb dhgljhebjm_fhf I _qg_gbb ;: kj_~g_c kl_i_dbghyx_ ki
1 (6,01 i] feAUC=0,91, Se=90%, Sp=97%, p<0,001,hlebqgh_ dZg_ klI\h f
\hajzklZe gz ih kjz\g_gbx k ;: e_]dhc@4g4 il gbd |
AUC=0,87, Se=83%, Sp=95%, p<0,001,hq_gv ohjhr__ dzq_kl\h fh~_
dhgp_gljZipabijb qZklbggh dhgljhebjm_fhc ;: kj_~g_c k
(8,68 i] fe AUC=0,93, Se=92%, Sp=96%, p<0,00lhlebqgh_ dZqg_klI\h f
\hajzZzklzZze gZz ith kjzZ\g_gbx k ;: e_]dhc(BHKV_i] gd |
AUC=0,89,Se=86%,Sp=95%, p<0,00lhg_gv ohjhr__ dZq_kl\h fh~_eb

ljb dhgljhebjm_fhf |I_q_gbb ;: kj_~g_c kl_i_gb\gy _
wdkij_ KkIKR (6,38%AUC=0,92,Se=90%,Sp=97%, p<0,00lhlebggh_ dZq_
fh” _ebhajzklze \ jZaZ ih kjZ\g_gbx k ;: e_]1dhed%l i
AUC=0,88, Se=83%, Sp=95%, p<0,001,hq_gv ohjhr__ dZq_kl\h fh”"_
mjh\gy wdkijlLkeR bjb gqzZklbggh dhgljhebjm_fhc ;: kj_"™
ly " kiB,43% AUC=0,95,Se=95%,Sp=97%, p<0,001hlebggh_ dZq_kl\h f
\hajzklzZe \ jZaZ ih kjzZ\g_gbx k ;: e_]|@hi/6%AUC=0,80y "
Se=89%,Sp=95%, p<0,001hq _gv ohjhr__ dZqg_kl\h fh™ _eb

ljb dhgljhebjm_fhf |I_q_gbb ;: kj_~g_c kl_i_gb\gy _
wdkij_ KKIRR (2,72% AUC=0,83,56=90%,Sp=97%, p<0,00Lhlebggh_ dZq_
fh” _ebhajzZklZe gZ ih kjZz\g_gbx k ;: e_]dh¢2,k% i
AUC=0,84, Se=83%, Sp=95%, p<0,001,hq_gv ohjhr__ dzq_kl\h fh~_
mjh\gy wdkijTlRbbjb gzZklbggh dhgljhebjm_fhc ;: kj_"™
ly ™ kiB,94% AUC=0,86,Se=95%,Sp=97%, p<0,001hlebggh_dZqg_ kl\h f
m\ _ebqb\Zeky gZ ith kjZ\g_gbx k ;: e_]dix51R4 i_
AUC=0,87,5Se=89%,Sp=95%, p<0,000hg_gv ohjhr__ dZq_kl\h fh”_eb

ljb dhgljhebjm_fhf |I_q_gbb ;: kj_"*g_c kl_i_gb Ry _
(1,21 m AUC=0,84,Se=84%, Sp=95%, p<0,001,hg_gv ohjhr__ dZg_kl\h
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kgb Zeky \ jZazZ ih kjzZ\g_gbx k ;lye KO ikl AUCg0,91,
Se=90%,Sp=96%, p<0,001hlebqggh_ dzZqgq_klI\h fh”_eb ijlhjda4kdB gf
dhgljhebjm_fhc ;: kj_~g_c kl_i(gb Iy AWUCHO,87, Se=83%,
Sp=96%, p<0,001,hq _gv ohjhr__ dZq_ kl\kghhZekp \ jZa
kjz\g_gbx k ;: e _]Jdhc kl_i(gb Im AlUCH0,86,Se=85%, Sp=94%,
p<0,001,hg_gv ohjhr__ dZqg_kl\h fh™_eb

LZdbf h[jZzahf ijb d&X]|@wirad\ BDDOb;: baf_gy_Ilky kljmd
f "kbkl _fguo \aZbfhhlghr_gbc Ih™ \elyggf fba <i@kgh\
ij_~bdlhjh\ ;: \uklmiZ_| dhwnnbE€b4gl IFdFwlhf ijhbkoh
gZjmr_gby kljmdIimjghc hj]ZgbaZpbb f_f[jZg fKkbphg%jb
fblhohg”jbZevghc “bknmgdpbb dhlhju_ bgl \gkbablXyn
kl _i_gb |y  _klb b kgb  _gbb kI _ i gb dhgljhey gzZ” aZz
ij_"bdlhjzfb \ukImizZxl ijhp_kku i_jhdkb”Zpbb b hdbtkkeb]
>Gk hrgh\j_f_gguf ih*dexg_gb_f dhfi_gkZlhjguo ijhp_Kk

ljb mly  _e_gbb ;: gZ i_j\uc ieZg \uoh”bl ijh]j_kkbjh
\hkiZe _gby b \ujZ  _ggu_ gZjmr_gby de_l|hggh]hhjgugZ
de IdZo Mly e _gb_|I_gq_gby b kgb _gb_hrhjhhgy_ dki\p
L<Q ijb\hryl d gZjmr_gbx klZ[bevghklb ijhp_kkh'
] _]Jmebjh\Zgby
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A-DEXQ?GB?

;jhgobZevgZy ZKkjZXijkkljZg _ggh_ ojhgbq_kdh_ j_
aZ[he_\Zgb_ hl dhlhjh]lh \ jZaguo kljZgZo kljZywyg K6l
303@ 1Zlh]_g_Ibg_kdb_ f_oZgbafu ;: hkgh\ZgWkeglZl ndybihj]
klj _kkzZ kbkl_fghlh \hkiZze_gby ~_1jZ"Zpbb fblhte ghjb Z
baf_g_gbb wdhpo j]_Ibg_kdh]h khiklhyNgyZqgbl_evguc \de
nhjfbjh\Zgb_ kbkl_fghc \hkiZebl_eéjbghc\ghEKgpd bbCD8*
de _I|db dhlhju_ b]jZxl p_gljZevgmx jhev \ nH&]jhbk ph\ Zlgdb
|1Zd b bgn_dpbhggfipi 2155 aZ

< gZr_f bkke_"h\Zgbb mklZgh\e_gh qlh m [hevgdsnd]
e ]dhc 1zZd b kj_"~g_c kl_i_gb 1ly  _klb gZ[ex"Z_lky
i_jhdkb”~Zpbb WIh ijhyley Iky m\_MbAa _ ¢gb_f mASE®Y‘h

h[s _]1h ihdZaZzl_ey :H: “h Z 1zZzd"_ \hajzZklz
MDA/AOA ~h Djhf_Ih]Jh hif_qzZ _ Iky kgb _ @SH/&GISAgh
Nh ljb ;: kj_"g_c ly _klb ijhmkiolhébggb_ hdbkebl_
ih\j_"~ gby >GD qlh ijhyley I|ky m\_ efiHd@b "H mjhTy- c

“h LZdbf h[jZzahf gZ nhg_ hdbkebl_evgh]hkidh{bl?
azZ”_ckl\h\zgb_ dhfi_gkZlhjguo f_oZgbafh\ j_izZjApbd
jZks _ie_gbx*mdIh\ hdbkebl_evgh]h klj_kkzZ bh\hkkIZgdue
mqZkldh\ >GD

ljb \hajzklzgbb kl_i_gb Iyhbkidh?bl m\_ebq_ghL-4mjt

A h Ib- A h \ i_jbn_jbg_kdhc djh\b b gZ[ex"Z_
jZ[hlu kb]JgZevguo dZgZ#dh4R Nd&R GLR2 g ZD4" bCD8" de _IdZo
LzZd ijb ;: wdkilL-4k blyajzZzklZ | “hb"h IL-6R "h21% b"h

96%; TLR ~h b ~h gZCD4* bCD8" de_IdZo khhlI\_IKMlhgcg
k\b~ | _evkl\m_1 h ijh]j_kkbjh\Zgbb ojhgbg_kdh]h \hkiZe
\hajzklzgbb kl_i_gb ly _klb azZ[he_\Zgby b ih*jZamf_\
hij_~_eyxl ki_pbnbdm \hkiZebl_evgh]lh hI\_IZ b kl_i_g
[jhgobZevghc Zklf_ LZdbf h[jZzahf wlb bg”"bdZlhjddfh
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"bZ]lghklbg_kdbc bgkljmf_gl dhlhjuc ihdZau\Z_ lemghHhbc
ijhp_kkZ b ]h mkbe_gb_k mly e gb_f |l _g_gby ;:

< oh”_  bkke_"h\ZgbygZZajBbldhp gdb " _]jZ"Z
fblhohg”jbZevghlh ZiizjzlZz BDD dhlhjuc \degdZml \glkc
nmgdpbhgZevgh]h khklhygby fblhohg/ ¢bhbZ ebGP8 l eZilizgZH
ijbf_g_gb_f iylb mjh\g_c f_f[jZgghfblhohghpjib£eBkke "t
ihdZaZeb qglh dexg_\u_ baf_g gby \ jZkij_~_ & Gipd'b o
thimeypipbbkoh”~yl aZ kg _| kgb™ _gby dhebqg -kIhZmde ebhod
wnn_dlhjguo de _|hd k FIR. >e¢D8 de |hd hkgh\gu_ baf
aZdexqzZxlky \ mf _gvr_gbb ihdzalZzl\bgjZkIZgbb2. FGE
hkgh\ZgmWdbo "Zgguo ij _"dRlIFg y\eyxsbcky bgl _J]jZe
ihdZazl veg fj] Ibg_kdh]h khkhhWwkb¥ ghe el gh kgb™ gihb dl
;-\ hlghr_gbb dhgljEB4 "hey GO Mh Z 1Zd _ m [hev
;. kh kj_"~g_c kl_i _gvx ly _klb ih kjz\g_d&4" khe ]Jdheey
CD8" "h %). Kgb™ _gb_ dHKNey I|ky ihdzZzazl e f m]Jg_| _gby v
hl_ki_q_gghklb de_Idb Ijb wlhf klZ[bevghkliblhmlygpjlic
gZijyfmx az\bkbl hl bo kljmdimjghc p_ehkdgqklimx \jhd
b]jZxl "bjgu_ dbkehlu

Khklz\  "bjguo dbkehl fblhohg”jbc bffmghdhfi_|I
oZjZdl _jbam_Iky kgb" _gb_f mjh\g ¢ G@D ijb wlhf
kmffZG@D ijb ;: kgb Z lky ~h MklZgh\dhglaguaglh;
dhfi_gkzZlhjgu_ f_ozZgbafu \ fh*bnbdZpbb khklZREfZjggh
iIjhyleyxlky \' m\_ebqg_gbb dhebqg_klI\Z fhgh _gh\uo]dihcl
kil _i_gb ly _klb b ijb dhgljhedgjmgflteckl _i_gb ly  _klb Ijb
dhgljhebjm ;fhkj_~g_c kl_i_gb ly _klb gZ[ex"Z_lky kju\
kgb™ _gb_ kh”_j Zgby kmffZjgule @idkmaZfiu @ @D

Jbkdb 7~ey a”hjh\vy k\yaZggu_ k aZ]jyag_gb_,f =
ij_"klzZz\eyxl kh[hc k_jv_agmx m]jham b kqgblZxl&gltjhdb
k\yaZgguo k ]Jeh[Zevghc [kfl]jlIlghlvpba fgh]lh kehy ZIfhk
\ha”moZ g _[eZ]hijbylgh \ebyx| gZ h§1286 82@_ eKhkdzZ\ 5L
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\dexqZ _ | fgh  _kI\h IThdkbgguo aZ]jyagbl e ¢ \ Ih¥bgbk
mle jh*"Z b ZedZgu f_|IZeeu kmevn2A7T@ gbhdjlu_bgl ]2l
wnn_dlu L<Q k\yaZgu k bg"mdpb_c hdkkdelibh Zgnbgeh ]It &kd ju
kb]JgZevguo iml_c bajfhmg_Ilgbh\f Zglbhdkb”*Zglghc aZsblu
fblhohg”jbZevghc "bknmgdpbb qlh ijb\h~bl]d B &\BED>gk
:dIb\Zpby i_j_qgbke_gguo ijhp_kkh\ ijb\h”~bldpbggpmh\DHd
"uoZl_evghc kbkl_fu qlh k\lyazZzgh k jbkdhf jZadb gy
[fhgobZevghc I5RI¥i6].>

< gZr_f bkke_ _~h\Zgbb wdki_jbf _glZevgh mklZgh&& g
in vitro de_Ihd djh\b [hevguo ;: ijhbkoh”bl bgl_gkbnb
i_jhdkb”"Zpbb b hdbkebl_evgh]lh ih\j_ "~ gby >GD k h~g
j_1ZjzZlb\guo ijhp_kkh\ qlh \ujz Z Iky \ \hajZklZgMbAbg~
“h GSSG "h Bg"_dk L-OQdBafajzZkllzjb ;: kj_"g_c
kKl _i_gb ly _klib ~h Trx- #jéyg d ;: e_]dhc kl_i_gb Iy _kl
kj_"~g_c kl_i_gb ly _klbMRhzgh\le_gh qlh bg”_dk L<Q
bkke "m_fuo pblhdbgh\ b wdkij GOdbbCp8p\hahiKllZjb ;:
dZzd e_]Jdhc 1Zd b kj_"g_c kl_ilLgb Ny _Klb ™ey IL-4R
(CD4* ~h ,CD8 "h ,IL-6R (CD4" "h  CD8" "h Ijb g dTLR2
(CD4* ~h CD8" M h , TLR4 (CD4* ~h CD8" "“h WIlh h[mket
| f qglh L<Q Zdlb\bjmxIl ijhp_kku kbkl_fgh]lh \hkiZe
kbl]gZebg]lh\u_ imlb \ j_amevlZl_ q_]h ijHbeodKdh]5dHhb\.
bffmgghc kbkl\hi\'e _q_gghklvx wnn_dlhjpwo\kda” I[k&l\bb L
invitro ijb;: ijhbkoh”bl \ujZz " _ggh_ kgb Gipd" b@B3'Fde Ihd
bg" dkQdFIF ih™ \ebygb_ fmk@vrZ_ k8% h6l "eYxD4" b
CD8" GZ[ex"Z Kghp _gb_ bg”_dkh\;L<@yijbbomffZjguo ihdZa
G@D “h ih\ur_gb_ bg” _dkh\ L<Q ~ey kmffZjgubdhih

"ey kmffu fhgh_gh\uo @D 7h

Bkoh”y ba dhebq_kI\Z nhjfbjm_fuo \azZbfh”™_ckl\b
\u® _e_gu hkgh\gu_ fZjd_ju iZlh] _g_Ibg_kdbo gZjmk<@Dbi
invitro ijb ;: dFIED4 mjh\8-@WdG bTrx- wdkij_ HKkGRybTLR2 gZ
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CD4" de IdZo K ijbf_ _OGZ gfZebaz ih~I\_j°~ gZ bo ag:
dzq_kI\_ [bhfzjd_jh\ \ha”~_ckl\by L<Q ijb ;: jZkigbdDbc
"Zgguo ihdZaZl_e _c¢ “ey dhgljhebjm_fhc b gzZklbqgpdhdhb
kj_~g_c kl_i_gb ly _klb <u”_e gb_ [bhfZjd_jh\ o0ZjZ
\hkiZzebl _evgh]lh ijhp_kkzZ ijb ;: jZaghc klI_i_gbZlghck
az”"Zq_c \ nhjfbjh\Zgbb ijh]ghklbg_kdbo b |_jzi_\I
aZlhe \Zgby

GZ hkgh\Zgbb dhfie _dkghc hp_gdb bffmghf _|Z[he
djh\b[hevguo ;: jZajZ[hlZgZ dhgp_ilmZevgZy fh”" _ev
f ozgbafh\ ih\j "~ gby bffmghdhfi | _gluo de_Ihd bjbh?:
\ha”_ckl\b_finlvikr@(jbk mghX

M [hevguo ;: \i_j\u_ [ueb mklZgh\e_gu ke_"mxs:
ijhbkoh”~bl nhjfbjh\Zgb_ hdbkebl _evgh]h klj_kikHEp kkdklh)
i _jhdkb”"Zpbb b hdbkebl _evgh]h ih\j_ "~ gby >GD k h~g
j_i1ZjZlb\guo ijhp_kkh\ ih f_j \hajzZklZgby kIl _i_ghbjby
mly e gbb | _qg _gby ;: gZ[ex™"Z |Iky ih\ur_ NDA/AGAIIg
kgb™ _gb_ dhwnnB®HGCEIZE,qlh mdZaulZ | gZ ZdIb\Zpbx h
ijhp _kkM\ _ebq _gb_ dhg®B-@QHg&pjlbbmly e gbb ;: k\b" | e
h[ mkbe _gbb hdbkebl _evgh]lh ih\j_ "~ gby >GD HHKBkebl
k [_ 1Zd b aZ kg_I| mkbe_gby \hkiZebl _evghdghgphp;:kkZ

<uy\e_ggh_ gZfb ih\ur_gf@rx-Imijjlb\g;y Jh\hjbl h aZin
j_i1ZjZlb\guo ijhp_Kkkhkh[kI\mxslgo cljZebazZpbhb f_1Z[l
hdbkebl_evgh]h klj_kkzZ H”*gZdh gZ[ex™Z_lky " lpk][iZkehAc
b bklhs _gb_j_kmjkh\ :dlib\Zpby bffmggh]h hlhglZg rkidjtl
kbkl_fgh]h \hkiZe_ _gby ijb jzZa\blbb b mly _e _gbbkl_
gZjmr_gb_f de _|hggh]h kb]J]gZebg]Z BDD b hidRelLGHR, f
TLR2, TLR4 gZD4" bCD8 deldZo qlh 1zd"_ ijb\h~bl d bgl_c
kbkl_fgh]h \hkiZe gby

<i_j\u_ \uy\le _gh qlh gZjmr_gb_ nmgdpbhgbjh\lhgb:
ZiizZjzlz BDD ijb ;: \ujz Z _Iky \ fh~*bnbdZpbb khklz
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fblhohg”jbc \ _“ms_c¢ d i_j_jZkij_~ e _gbx mjh\g_c |
dhwnnbpb_glZ FIF ijb m\_ebqg_gbb kl_i_gb ly _kllyayw
\ur_h[hagZg_gguo kbkl_f b izjzf_Ijh\ kihkh[klI\m_I
mkm]m[e_gbx kbkl_fgh]l]h ojhgbqg_kdh]h \hkiZe kdbiy gipl
ly” klb ;:

<ha”_ckl\b_ ib<@tro ijb ;: kihkh[kI\m_I bgl_gkhbn
hdbkebl _evgh]h klj_kkz b f_klghc \hkiZebl_j\hhol jd.
mkm]m[e_gbx kbkl_fgh]h \hkiZe_ _gby <i_j\u_ ih&Zghgl
wlzZiZzo Zdlb\babjm_Iky Ibhj_~hdkbgh\h_ a\_gh fH&KZdBdf
iIjb \ha”_ckl\bb L<Q ijb ;: h~gZdh ijhp_kku hdbkgbi{ =G
ijh he zZxl gZjzZklZlv

ljb gZ]jmad invitkQijb [jhgobZevghc ZkIf_ ijhbkoh” Dbl
de_lhgqgh]h kb]JgZebg]Z BDD qlh gZb[he__ vyjdh \uj
Zdlb\ghklb ijh\hkiZebl_evfuwkR bmMLR2, \ [hevr_c f_j_ v
aZljZlb\@41 de_Idb

Blh]lhf wibo kh[ulbc y\ey Iky jZa\blb_ gZjmr _ngjthd g Z
+tnhjfbjh\Zgb_ fblhohg”jbZevghc "bknmgdpbb fhfdudbd
dbkehl f_f[jZg fblhohg”jbc qglh ijhyley Iky mfhdvk FglF_ f

FIF b \hajzZklzZgb -f BZRCDA" |Zd KCD&8 ihimeypbc b ijb\h

d kgb _gbx dhwnnbpb_glZ FIF Ih f_j_ \hajZklZgby
aZlhe \Zgby \ BDD ijb gZijjwtadijhbk®h”*yl [he__ \ujzZ"
gZjmr_gby

<Z gufhf_glhf y\ley |ky kZfhih"™ _j"b\Zxsbcky ozZjzdl
ijhp_kkh\ qglh kihkh[klI\m_I jZkijhkljZg_gbx b ojhjphha2Zyp]
d mly e gbx | _g_gby [jhgobZevghc Zklfu

LZdbf h[jZahf \i_j\u_  mklZgh\e_g oZzZjzdl_j
iZlheh]bg_kdbo gZjmr_gbc BDD m [hevguo ;: jZaghc
j_amevlZl_ \ha”_ckllbyvitra<QjZa\blb_ hdbkebl_evgh]h
"baj_]meypby bffmggh]h hiI\_1Z fh*bnbdZpby bih\¥Z gghby
fblhohgnjbx 1Zd"_ azZdhghf_jghklb \azbfh”_ckl\by bkk
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lhemqg_ggu_ ihjh]l]h\u_ agZq_gby fh]lml y\eylvky kdkgl
fhr e cl_q_gby aZ[he_\Zgby

Dhfie_dkgZy hp_gdZ \Z g_crbo Ijb]]-fjlgauod mee|dk
1ZjZf _ljhih vitro ihal\hebezZ "~ |Zebabjh\Zlv izZlh] _g Ibqg_
wdheh]hazZ\bkbfuo gZjmr_gbc [hevguo [jhgobZelviyh ckkd
agZgbfuc \dezZ” \ jZajZ[hldm ~"bZ]Jghklbg_kdbo bheihhind &
ih~roh”~h\ d hilbfbazZpbb IZdlbdb ijhnbezZdlbdb: b e_qgq_gby
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<U<H>U

1. .jhgobZevgzZy Zklfz ih f j mly e gby aZ[he \.
ZdIb\Zpb_c¢ ijhpi_kkdbkgh]h hdbke _gby b kgb"  _gb_f
dhfi_gkZlhjgihYur_gby¥glbhdkb”Zglghc aZsblu glh \u
\hajzZklZgbb \ iezaf_djMDA G§3Gdyg! ]jZevgh]h ihdzZazl _
dhwnnbpMONEOA, kgb™ _gb_f dhwnnBGPH'GEIE.

2. F_oZgbaf ojhgbazZpbb kbkl_fgh]l]h \hkiZe gby
gZjmr_gb_f de_Ilhqgh]h kb]JgZebg]Z BDD b 0ZjZdl_jbam
IL- \ i_jbn_jbg_kdhc djh\b bLWRKIL-6RKILB2 gZLD4" bCD8"
de IdZo GZb[hevrZy bgl_gkb\ghklv wdkZdIKREZphkhcijy " _
deZkkbqg_kdh]lh 1Ibiz Kkb]gZgbg]dhly e gbb | _gq _gby a.:
gZ[ex"Z _|ky m\_ebq_gb_ jHCD8 kilelghebg]Z

3. - oZjZdl_jbam_I|ky gZjmr_gb_f nmgdpbhgZe
fblhohg”jbZevghlh Ziizjzlz BDD qlh \ujzZ Z_|KkgD¥% lbgb"
CD8 b fh "bnbdZmkbhzZz\Z "bjguo dbkehl f_f[jZg fblhohg”jbc
ijb dhgljhebjm_fhc ;: kj_~g_c kl_i_gb ly  _klb dd Gl@gD
ijhbkoh”~bl \hajzklZgb_ kmffZjguo ihdZaZln6eljb f@kDblyd
dhgljhebjm_fhc ;: kj_~g_c kl_i_gb ly _klb ffjihlgkaHhpd uk
\hafh ' ghkl_c qlh khijh\WgBzZ dkgmffZjgh]lh kh”~_j Zgby I
|G @ D6.

4, <ha” _ckl\b_ L<Q gZ djh\vinh@egwau\Z | mkbe_
ijhp_kkh\ i_jhdkb”*Zpbb \ iezaf_ djh\b b hdbkebd G&v kh
hrgh\j f gghc ZdIb\Zpb_c j_izZjZlb\guo ijhp_kkh\ qlb \u
bg” _dkh\ L<Q izZjzf _|Ijh\ kbKA fdjhtb FZdkbfZevgh _ih
bg” _dkh\ L<Q ijb ;: kj_"~g_c kl_i_gb Iy  klb hlghgdb\le egt
"ey mjh\@&SE8G b Trx-1 ijb dhgljhebjm_fhf | _q_gbb ijb
dhgljhebjm_fhc¢ ey BA/AOA b8-OHAG.

5. <ha” _ckl\b_ L<Q gZ djh\vnMit®vighu\dh?bl d gZjmr_¢
de lhggh]h kb]JgZebg]Z b m\ _ebqg_ gblk-hg”» dklezZzakQd}k
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b wdkij_ kbR, IL-6R, TLR2, TLR4 gZD4* bCD8 de IdZo GZb[he
m\ ebq _gb_ bg” _dkh\ L<Q ijb dhgljhebjm_fhc ;: kj_"
hilghkbl _evgh e _]Jdhc gZ[ex™"Z_|ky "ey ihlZARZITLR2 gZw
CD4" bCD8 de_ |dZdL-6R gZCD4" |Ijb gZklbggh dhgljhebjm_
gZb[hevr__ \hajZklzgb_ bg” _dkZ L<Q oZjZdl _jgh Ay il
6R g £D8" bTLR4 g ZD4" bCD8" de_ldZo

6. ljb \ha”~_ckl\bb L<Q gZ djh\v iphwtroguwZ;: ggu _
gZjmr_gby nmgdpbhgZevgh]h khklhygby fblhohg”jbc
N klZ[bebaZpbb FIF b kgb _gbb dhebq_klI\ZFdE _Ihjd k
\hajZklZgbb-FidZdCb4" 1Zd KKD8 ihimeypbc <uyle_gh kg
bghr dkZ L<Q “ey G@D ijb agZgbl _evghf m\_ebfg G@Db
b IG@D qlh k\b”_ | _evkl\m_| h[ baf_g_gbyo Zjebhudr
f f[jZg ijb ;: ih~” \ha”_ckl\b_f L<Q

7. F_Ih™ i1e_y”~ \uy\be qlh m [hevguo ;: p_gljZe
azgbfzxl izjzf_lju hljz Zxsb_ bgl_gkb\ghklv ~_kljmo
ZdIb\Zpbx i_jhdkMDEpBOA), \hajzZzklZzgb_ hdbkebl_evgh]h i
> G P8-OHAG), » _klZ[bebaZpbx kb]JgZevguo \(HARIGD4,CTLRD c
CD4" " _1jzZz~"Zpbx fblhohg”jbZevgh]h ZDZ).Zljd ndiyI'F e gt

gZlex"Z |ky "~ _klZ[bebazpby f_ "kbkl _fguo j_ ]meylh
\ujZz " Z_Iky \ m\_ebqg_gbb dj_ihklb b fhsghklb dhjj_eypbtl

8. <ha”_ckl\b_ L<Q gZ djh\vinpMtevighidh,bl d gZjmr_ ¢
ijhp_kkh\ j_]Imebjh\Zgby m\_ebqg_gbx fhsghklpbbbgdpa
ie_y» AgzZqbfufb [bhfZjd _jZfb \ha”_ckl\by L<Qh\jlm8s: vy
OHdG bTrx- dFIFCD4" wdkij_ kk®&R bTLR2 gZLD4" qlh iha\heb
jZkkgblZzZlv ihjh]h\u_ agZq_gby "~Zgguo ihdzZaZl e _c 7
ly  _klIb

9. JZajzZ[hlZzggZy dhgp_ilmZevgZy fh”*_ev f_oZ
ih\j_ "~ gby BDD ijb ;: jZaghc kl_i_gb 1ly _klb b i
f edh”bki_jkguo njZdpbc L<Q ZIfhkninjofitidh Vha?®meoyZ
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A 1Zebabjh\ZIv iZIh]_g_a :: b hij_~_eblv ih"bkZqg hk lidibi
ijhnbezdlbdb ~Zgghc iZlheh]bb
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1J:DLBQ?KDB? J?DHF?G>:PBB

GZ hkgh\Zgbb ~ _IZebaZpbb dexqg_\uo Zki_dlh\ izlIt
ihkh[b_ ey \jZg_c ©Ebibrgu_ f_~bZlhju b bokjhlelv_ f\g hhf
\hkiZze_gby ijb [jhgobZevghc ZkIf_ e _]dhc Kh_i fgb_lly[u lk
bkihevah\Zgh \ ijh]jJghaghc hp_gd_ | _q_gby 4dkdtdbq_ kdidh
b mg_[ghc *_yl _evghklb

>ey ijZdlbg_kdh]h a”jZ\hhojzZzg gby jzZajzZ[hlZg kih
| g _gby [jhgobZevghc Zklfu ih hp_gd_ mjh\g_c ¢llFgB

bah[j_ | gb_ < RUhI dhlhjuc iheh” g \ hkgh\m
| _ogheh]bb ©Hp_gdZ jbkdZ h[hklj_gbc ijb [jhlyjalyzeh'gH
[ulv \g_"j_gZ \ ijZdlbg_kdh_  a”?jZ\hhojZg_gb _ g Z

hjl]ZgbaZpbb b h[jZah\Zl _evgu_ mqj_""_gby

lhemqg_ggu_ ~"Zggu_ & gZ|mjr_ ggbc hdbkebl _evgh]h ]
de lhggh]h kb]JgZebg]Z b nmgdpbhgZevghl]hekigkllthy g biy jf
bffmghdhfi_I|_glguo de_Ilhd ih” \ha”_ckl\b_f fbdgt\ld\
\ha”moZ fh]iml [ulv bkihevah\Zgu “ey ijh]ghlayHcghpmbgd!
m gZk _e _gby ijh b\Zxs _]h \ g [eZ]hijbylguoa _ogh] ggt

MklZgh\e_ggu_ f_oZgbafu mly _e_gby |_q_gblylhAb_i
mjh\gb [bhfZjd_jh\ ijb ;: e_]dhc b kj_"~g_c kIl _ebjgb_fh]hk
gZklbggh dhgljhebjm_fh]lh |I_qgq_gby ih” \ha”_ dK]Ihb\hfalmG
yleyxlky hkgh\hc “ey ih\ur_gby dZq_kI\Z i_jkhgdbthbbl
hp_gdb |_gq_gby aZ[he \Zgby Z 1zZd _ jZajZ[hldbblgh\
[fhgobZevghc Zklfu
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KIBKHD KHDJ:S?GBC

8-OHdG £8-1b"jhd&®H* _hdkb]mZghabg

F £Zev\ _heyjgu_ fZdjhnZ]b

'HK Zglbhdkb”"ZglgZy kbkl_fz

LN+Z” ghabgljbnhknZl

:ND+Zdlb\gu_ nhjfu dbkehjh”ZzZ

;. t[jhgobZevgZy ZklfZ

.:E f{jhgohZev\ _heyjguc ezZ\Z"
<HA<k_fbjgZy Hj]l]ZgbaZpby A”jZ\hhojZg_gby
>D & g”™jblgu_ de_Ildb

@D #Hjgu_ dbkehlu

BDD ffmghdhfi_| _glgu_ de_Idb
dFIFtdhwnnbpb_ gl FIF

F@D thgh_gh\u_ "bjgu_ dbkehlu

FIF£f f[jZgguc ihl_d¢iplhddg”jbc

fI>GD thlhohg”~jbZevgZy >GD

G:>NG gbdhlbgzfbrzZ”_gbgnhkn2Zl

G@DgZkus _ggu_ "bjgu_ dbkehlu

HNf £h[t_f nhjkbjh\Zggh]h Yuk hord gd'sn

|:M zihebpbdebq_kdb_ ZjhfzZlbg_kdb_ m]Je_\h~hjh”u
IG@D ihebg _gZkus _ggu_ "bjgu_ dbkehlu

IH+i _j dbkgh_ hdbke_gb _

L<QIx j2u_ \a\_r _ggu_ qgZklbpu
N@?Enthjkbjh\ZggZy "bag _ggZy _fdhklv e _]Jdbo
‘H: tZglbhdkb”"ZglgZy Zantwkglark betivity)

CD xtdezZklI*hnn_j_ gpbjlladibr of differentiation)

CD4" £tL-o_ei_|

CD8" tpblhlhdkbq_kedbfaihpbl

gpl30 £f _f[jZgguc ]Jebdhijhlglpogprotein 130)
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GSHtotalth[sbc JemlIZIbhg

GSSGxthdbke gguc ]JemlZlbhg

GSHfree tk\h[h*guc ]JemlZlbhg

IFN £ bgl_jn_ jigrferon)

Ig tbffmgh]j]eh[mebg LBRXQRJOR

IL £+bgl_je cidtbripukin)

IL-4 +bgl_je c4l(ngerleukin-4)

IL-6 +tbgl_je c6@l(ngerleukin-6)

IL-4R £f _f[jZgguc j_p_ilhj d bgl-4j@tecldukmareceptoy

IL-6R £f_f[jZgguc j_p_ilhj d bgl-6j@tecldukméreceptoy

JAK tygmk dbjgala Kinase)

MAPK £fblh]-ZdIb\bjm_fZy ijhl|_ brgitbgenZaat¥ated protein kinase)
MDA zfZehgh\uc ”bZemélorjddldehyde)

MyD88 + [ _ehd fb_ehb”ghc “bnn_j gpbjh\db i_j\bwyglhiflh I
differentiation primary response prote&if)

NF- B £ty™_ jguncZd I hB (nuclear factor B)

PM £I\_j~uqgZKkIb {particulate matter)

ROC £ ihkljh_gb_ djb\hc hi_jZpbhgghc dg¢eivkel_gpekdtingd b

characteristic)

SIL-6R £jZklI\hjbfuc j_p_ilhj d bgl-6jsolubtebrgerieukin-6 receptor)
STAT £ ljZgkdjbipbhgguc nzZdlhj ij_h[jZah\Zl _ev kb]JgZ
ljZgkdjbigsigmal transducer and activator of transcription)

SumtkmffZz

Th £Lo_ei_ju

Thl/2/17 -0 _ei_j | Bh&lpeltype 1/2/1)7

TIR tlhee bgl_je- cdhbpg ilhgll/interleukin-1 receptoy

TIRAP £Z~Zilhjguce hkh”_j" ZsR-"hf_(§IR-domain-containing adaptor
protein)

TLR tlheeh”h[guc p _illitpll-like receptor)

TNF-. £nZdlhg_djhlaidn o h e(tumor necrosis factor}
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TregxLl-j |Imeylh eyl (MZegulatory cell)

TRIF £+ Z~Zilhkh” _j"ZsBIR-"hf_d bg*mpbjmxkbhkt jn_4JhriR-
domain-containing adaptor-inducing interferon-

Trx-1 £Ibhj_~hdkbg

TXNIP £Ibhj_ _~hdkdgbfh”_ckl\m[x sdthioredoxin-interacting protein)
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