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e yd flEtgtadjls tOhn&OE HEdly ' dazp sl elfstpda
WdBtesL O.

ltej HiMIsOo dzj dzdz" § o dzOMscy g d3i d o oie)Hciss
ydy tetsc j Ydls CHjdlstabditjGa o daCaf jlste ideQ@ ¢ Isdff b1 dateAn lsizj 2 "
dimmdzi HsoddfiYj S8z OS] Gdoj wgsddsidizdzid
WdBtetsL O.

[ jssHBdEZcedY d d&BjlstsH' dMidzj Hise Oded W

b 5 ¢ dzO fn dats f sMmis Qo dzj dzdz’ o3 L OH OYyOd3
o' M sdda sted3OIsd o dz" | By ssHsdzsedyj S dJ
dmMmdzj Hise Olsj dz' MSCdn @OGwe@ESEIY ~ | BEZAH B
sBi jJCIlsO d Mmdddpls lisfzOb] ® dzy * dzdBkzd § e5 % 810t O
dzj H § dzt . J dmmdzj Hse Odedd dMYf sdz! L 59 Odzd M
ddzls j dzind o dztsyls d o st Odzj dzd W d s tcd HJ C
W dBtetsL d to tdsol Goddedts 2 o e Btecd W ME d?2 O dz0O dzc
BOwE jteso YoLosdddz st s fzdd lsiztcd@drdazisdfd
syjdzdoeo Odzd WEdzC ydtsdzOdz: dzlz & OCIsd o dztsfls!
tcOL dzd ydz" » S dzOMMse d twWOL dzd ydese s {f to tedofiprd
34 H d O lousdyd afrdry ealixd€O d 5 gz O, CdHtesSC Md Y tots dzd «
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Cdmazels' Bdtsdzsed dyj MS dF L e HSCHsjlsw § ffdgj H So
By ssHOBd MIsOIsdmisdyy MEsets OdzOdzd L ©.

l sdzsy jdedw, or desmddz" j dzO L Oh dlskz:

1. dgtH § dzd B dzd sd3d yd dzts p sV sd®OO 3" + Pdids | d
ftc] f Otc®Js wHddnlscpdah  dz' IstceOydd Odzt 9 jtsdz d Od
o 5y Odzj ded v, ¢J By i ilsdyu NCORAGI sGB3 [sdsdp
ftesej ded ssteds’ d3d ¢ § dzgfslf WndSdailg-kin'y, fhded » @'cls o dz
Mr ool 5y dsts ¢ SIL-Hbdifiiegde@Ed &zs o5F h | 2 CHzZELEd d
Adf tetse j fBls@Bjdjdz o5 wOgjjdrd M Oj s Clisihy jdxfiflstfed y
ftc Oo dzj Rdjls Otigh)Rdc d dzls dzd yd J 5 Is datstg) digjiziffryg tdeod jdz
fr o stetsls SNFdEs(dztszj dz' ¥ @ js b g de'ts y daBFehts[ H dzts o to j d3j
fteslsdotso s Odzd ls j dz' dzts 2 OCIsdo detsls: |
OCIsdodetsiils! ftotscjdzdlststedz n €Sy, 5 +8sfdrusi fir
¢) Ctibdseéts &sLeO  Stsed, bkdjd!h O]k
slsdsj dzgv jIs Ldzj 8 C Epdslots, ftod 1 stsd dzOB dzs H O
CD34 | ug tetfise j dzdIststedz’ 7 G j B § € Is b iy flzfg 63 Bts € dz

2.1 .6 f OtOlsr f tdsilsfartsiijleddiz s tsls f ud M d Bzj cOd
bdztse v n Baln jsHigpgditglz " j 2 CSIBI M (6 1 Is 5 d3 OHddYdk
Bisdzj j 1 WWhjdkdo@julse j dz2 Bh jats ¢ ddzOdj d
cdHtEesSMdftesdzd 20 d cdOdktctdse W Shfipdtsly
CdlOdef ] apdasiBd B B YUY HYB Y etsc § § df OHCAjdsI dzfy
M tots o tsydri@jdlgiffytets ¢ | dzd B § B dzs® dZOMisdz" 7 € dzj
BsLEj, MijdjLjdStj d d&jcSdn.

3. ltod dz2OL dzOyjdedd € jlsOdznj tod dzO® E@AdR
fl [dHsHsB A &3 d B3k d@bdljCRedseDdss @p44 CD73" CDI0
CD106) odzj ¢ sk N j 2 M 1§ dzj o s Bzt 8 16 fizaks dgdztsizn o BO «
ftejHh jMiso fideded OBMY (lsj dzydOd ¢ MOBSE
HgWWjte] deyGredstpqdissdzn esydlst d W dBtetse dzOf
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dlsjfjdz HGMsBe jtodzsMisd d OftesBOydw tey

I T Ow Mmilsj §j dz HsMisse J tedzsMmisd  tsdzlz
H @siPIs tsydz' d3 sBl J di3gts d3 1 CMY J tod d3d dzls Odz! dzts G
Mtse toj 34 dedz" n dB3j IstsH B9, or MsC Blsj mn et dztse d
Ctedlsjtedjo H&Y MsOlsdmMisduyu ME B2 BBOBBISEC C

[ OkjtedOd HdMMjlsOydd H G UzROEd s@dd?n
Ctodesd Mg M BIYHERZOBSHA & ZyOMmisdjd ¢l
Bd HdYddzr oL @3 detsy § § ko O telasly-& @B q IdO)ga!
WOttdBOS sdzsetso t sMimdd c¢cRrRdzdzso Oyd@E Oa @@iBoe tc
5" InternationalConferenceon Drug Discovery& Therapy(Dubaj 2013),6™ Annual
World Congressof RegenerativeMedicine & Stem Cell (Dalian, Ching 2013), 1-d3
| Oy d ts dzOxiss dimtstatfj tig ) § J daj to Gpls o of gt ©A) S 2068),7" Annual
World Congres®f Regenerativdedicine& StemCell (Haikou, China 2014),VIII -5 d3
[ 5 tsak)Cy H 2 d20d tSialg i jdfis Is | » dzs tizfy s offogdtgmy j € Is
tc OL o &(Istd fi) S BO®B),8" Annual World Congressof RegenerativeMedicine &
Stem Cell (Busan Republic of Korea 2015) ll-tsd3 [ j ) H EAs0d€) © gy dzL d |
¢l 4 < ddgde®@isdo dats? (eeldg Oredtaispfing

I Ijdsi HdMMJ tols O Y ta[O Btistiskz B dzffiSdPdz® dzip H & N
teJ yd dzL qtelz j 3" n dzOkz ydz' = Y Iz 6 dzO dzO d d
f ddzsB tedzOZC d t A .

[BIl jJd&B8 d MtekzSCskztc® HdmMMmjtelsOydd

rdmmj elsoydw d 2ldtsfy § da@dzddgi@@-d dzts §f d dats 6 t
d dzdz# mls tc dSctisd PHARC O d3d 23 1sOBdzdyoOoddd d Mt
LOC dz¥ yd ded v, " 9 BH B9 , mMf dM<C O ydlsdtdl j c
d mls s ydzd €22 s Isf j y A&t 3Buztc iz § ¥ dz2' = .
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] ZOo[@ LIstc dzdIsj tcOlslzter

1. Hdis®isdud m<d?2

111.Clsdsdsedv,

RHIBY Olsd yujide qa 2
WdBtotsL dtclze h d 2

§dzj o By di g J yqdw dud ms Ov

d dzls § te fls d ufdog) da dgtistiad d
sB ' YydzOw
200 3;

ftecdo jH] dg@lo IsOB &

v OB &zd-g @OMMdW ds Oydw

dzj (s Uglefs? &g B g5 Oo dzj dzd J

LYdHd BdBsdsedY, dzj yd dedd
&z WdBtesL ( d dats dzd d3"
Odz o j sczd Is, Ctod f sts¢ j,dzdz

qHdsf OdujMStet d ¢sydase

1 OstsedMmistsdztse d W sdzddzd ui MSd2 HJO
[ BTr ydzOw ddzlsjtemlsdydOq rRHd Y Ols d )¢ jsySdef 2 di d B tc
f dzj o d3ts dzd v
1dMmMifdydidag me@sdydod 1 dmMfiydw dud m¢ ow d dals
i dzj o dgts dzd W i dzj o ts dzd
[tccOdzdL s h Ovipw fdzgjoqstedfilstse j dgdzOV tstce Odzd |
FdW W kL ds] Odeso jeogtiga [ MistceOW ddzlsj tefisd yd Odz
t d M dtcOls ts tc dar Btotsden ( | J M JtcOIststcdz’ 2R 1B tots dzn (
4 MCo OB3@sabg @ d ydOdz{ 1 § MC 0 OBOIs d & de@ Y OdzetzitzPd
f dzj o d3ts dad W i dzj o d3ts dad W
[ d®Bi sydlda@sdz@iisdyqdOdz) | dBY sYydIlsOtedzOW d dals § tef
f dzj o d3ts dad W i dzj o d3ts dad W

CldBtdsedw
ted MEOL o d Jsnd 8 terkz ) dzr j

L OB sdzj 9 Odzd W

dlAe#sg \C.,pdzdki F., Suzuki Y. et al,

W s te d3H J s-fteddsdgdw
BsteW sdsecdyuj S dd Mt
d dels § teMmlis d y §vfddz! G We dtidzd, o ZitsHALP ©

¢oHJJlos dad dzqf € By ls =do067d yJ M OV € dzOMMc

dzj dL o j Mk @GOIststd
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2008; Aliannejad R., Ghanei M., 2011, fm fsdzd 3ssteW L Bsd3 6
M stcOHdUIFMEPRPIJsdOdzls 6 dzO dBBOIsted & M-dzis?2 9 Bk
Gj dzO, ¢ sH d tckExdilsjOcts daf ndetsStc j Yy j  Is-b tc © 3@d3dkh]) did
Gjdz0 WOCItste® djdS tingLdq) 2 s Ry SnthidioBytend H., Steele
M.P. et al.,, 2007] € k& te j fRdgpn O.T., Elagoz S., OzsahinS.L. et al., 2011],
fsetsydz jJ +WWJClIlsr dzj ¢ QScligvgilimadiktiz’BEhr W., telgetfke® tc
T.etal, 2012],f tets¥W j i d 5 dzO dz' #fids 5 A3 Ok jsdzde®w (d Htck
f © dgz'[Khalil N., O&onnor R., 2004; Wilson M.S., Wynn T.A., 2010Q,
GOMistes!L L W Oc O dBawrGs., 2800t edrd S @pllajd H.R., RaghuG. et

al.,, 2010;FahimA., CrooksM.,HartS.P.,2011] , MO~ Otc dNIMY.Ki, Pddka.-j Is
W., Kyung S.Y. etal., 2012].
#lsOldmisdud M&dd dimmdzd Hse Oded ¥, fese d

fsCOL" 9 O®Bsdzjys®dd, yohj eoMmlstej yojlsmw
dzj Is. [Ilsd3j yOjsiw §te]j tsB dOHQHE, ] iy OB ldsdig Mo,
mMemMisQadzw jIs fteddzdtedets 1, 7: 1 o [ sishik Odiz
Mz yO©jeo d&O 100 000 dOMJ dzj dedw £ By yd
Nddeh ddz. { OMf tetsMisteOdey dedesls! L OB sdzj 9 Odzed v
O0OBNtg 2 st zdzw ydidl 3d friakzlzoyjGdghod ddz©@ 100 000
sls dHdtfOlsdyjMEtsets deydses WdBtL O
dzOfmj dzj dzdw k& By uddz 4 2, 5 TfipdzizyQigh &f 0zlz® T
4z ¢ L OBBdAz] of@,) dfiHifiisls CBelrpdz@B 6ndzz yO PO dgd dzth ¢
dbdzcdzdd © 2011 6. It Mtsilsdesn j dzd 3.3811Ob) Is
000, o ANIBEZ8ERAJJIOO 000, o i pR6e/t&IANJ [@ribints d3
J., HubbardR.B, Jeund.L. etal., 2006;Fernande®erezE.R., DanielsC.E., Schroeder
D. R. etal., 2010Q.

1 Oyodefsn dzj L O3] lg dd=fjls.] dzt dets ] B saAgp jtflggtsIs | € ¢
B MMd B stsdzdets, BHARZOCB o foMmdzjHEze M jd3 dzj
b L Csd3lz Mdedy § ded® € Ouif@s o @ts djjddzlsizd ts B tOAN ),
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Hdzls j dz' detsfyls!  fd d3f Is 8 d3tseots HPts fiplsl O digf%idy § 1 @By § 3
[Rdz: S BOody [ zdjj.dzj ©1 998 r. , 20083 ; dOHJJO
] OB tcOIststedz’lzjlzC yd s dz® dz! dz" § Is jdrylse t5ydz' fijls Oc
dimmdzj H BE@dEG 5 Odz' o | t5dzf dEiE dsts’ tcd@Ez| ApjaEedatisid UH
L dz0y J dad § ftod dHdsf Obdud M dzy G 5Yc
toj dzsc j detsetcOW dyuj MEs2 COtolsddzr ctokzHdes?2 €
EMmilsOdztso dzj&lF7 %o mdzg yOJ o .  sfMistse j tcdzts s
dzy ¢ sydzts G s & B GistizddMfiz ¢ Islg deddsRtc OW dd o' ML B
MeMisOeadzv jIs BECBdEZE 90%. ¢ tdzslsts?2é HJOG da
dzy e sydes 3 i e s s Pw B mMdw d ¢S dn, f L
HJOGdesL, des d HtojHMEOLOI! ftescedesL 4 OB

[Rdz CSs0dy [ .zdfj.dzj 91 949.8 ;R . , 2003 v s D] J dc
1L CMf jtelstse ¢BIJtedCOdMEsets uBtOC Odz datsaits
ATS) , (ot J2ME et { j fiEtroptad Résmrditsys Bociefys N

ERS) d ¢d&3j ted S Oz C 8 dztslz! g3t6Adpirgiae cCillege of Chest
Physiciany M afifs ydéilzj dzd j d3 1 [z dz! ogtssdiftfipgtyve tfpts ot dg\j: M Is dz
WEdS ydsdzOdz dz" di3d Isj mMlsOd3dd Byjdz¢d cOL sts
Mesydifamfs MdBfsROdEC] L OBBd) o OddvW,
mMsmkzu dmisr | L OB ts dapepic@rdzZthvracicdBoaety d2000; American
ThoracicSociety EuropearRespiratorySociety 2001].

glzh jmlseolze h 2 &zOB stc  dzj yJ B dz' n 3 totst te
zOf Qo dzj dgdzj dz2Q@J dasf J fMd i3 Istsd3ts o L OB tsdzj 9 (
ftesctey Mhdictseo Odzdw L OB Bsdzj 9 Odzd Vv, Fdafdzed Y pA
fO0SCIsdC O dOf &P GO0 Bgeaagisn dads @ d3j dity B j.ods]
[Mdeso dzr | dzOf tcOQo dzj dedw dzj s Odedid R[ A ftoj Hf

[ sdetsls | to(@frdWsC stelsd S s HT yd ¢ dztif Wetg fifjiinEd3;
Odzlsd ¢ 506 k2 zsdge d zd tefts © O dzdzO W (Odzlsd ¢ d H O dz
Odzsd W dBtetsL dzr dzd MsdjHddzj dzedv 3/ f etslsdo s s
s¢MdHOdzls Od3( , OdzsOesdzd MIsOBBd 6 yd flststetso
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Mted HMiso OB If Jot Cffsdcl?j ly.j Yaf®C s ©WOHJE Odz' dz
COC bttoOodhf zOdzlsOydwy djecstdn MIsOEdo O] Isf
fteslsde ~tLWddzO8 s stfdz) J & worizdfndsotis dzdzdelds c
B4 HdS ORE tels tuizj dag dfdte dij E3BY dzts M) 2 )t j [fffstdditots o |
2003;Horowitz J.C., ThannickalV.J., 2006;MeltzerE.B., Noble P.W., 2008].

s OB dzd-{1QP ud dag d st Ols d ypjthidesess di dB tetsL O

14 B H] S Od3j dz [dndC O] delsts mdtelztes dyg f
dzd ud dzd J dzd uJ dzqd J dzd ud dzd J
tdOBddzdlsOydesdf sdetslsj O W U tc Odz §f dzO dgts ©d)4
ftotsc tc O (|lcdzt SsCBtelsd S 5q|dzOd B Bdzj § to (

e j dzd tetso € OdzZsdW¥ dBtetsL dzf 3y smtse
fmMdrtsmMsyd Odz! qdzj ¢ Oteflse j dzdzr d3(L OB sdzj 9 O dzgl .Is (
fSHH]jKYEO) . 9"y do0Oj dzsmis!
[ dzd Is j dz' dzOw stsdsB d dzd tets © Odzadz| § tsMmdzj Is tc © dzf {f
CdMistesHsl jte(lstsdg ud §tzgse d d f S=H Iz qHd ] d
1 0Cyd dzOoydw Cdzs CsCBtelsd S sy dzy 6 sydetsG ts
feslsdosctedtfftfOL Osdtsfteddesds |MisMmis O dzw j Is

d Odzalsdf dzj o Bs{cdzt CsC tstelsd € tsdy| 5§ t5dit60%S O

9 OS¢ yd dzOdzq . yd < dzsW sm). Odzd H

[ dHd Otz 000 Hdptdipls' g j-mdzd dzj ftetsdL o HJd
dzy c C gsfg)s Oo dej jhilcls s diifs InR®B Bizgels © EZMis Odzts 9 dz
[Rdz: Ssody [ .z d&kj dzj 91 9(9.8 ; rR. , 200 3],;1 b oHHG dids
L Otz dzr 7 SCswkkzddg g H sfdzj § sMisOdzse € d -5H ddB)d
[OlsonA.L., SwigrisJJ.,, 2013.[ jyHE Isjd&, MmMEkh jMmsekzsls jH
ssdz: S5 5 Wdeusaedizy 26 Jd J delskz, dets d MmMtsmtcOdzj
MoBsykze Miso dw d dADO jtdiddso"®y j paff if dzdH dzd Is § dz' dz!
Il sdz desd3dz ¢. M HdOcdesL 3 JdHdY Olsd yj MS
1 RR ([ Edz ditsdzts )€ @ P ) ezOL dzOyOdzd OL Olsdts{"
(oafjteor | Bldilsdd sH"hCE f§tod oW f of wljHIFK5S
otsL tcOMmlsj 42 dzj Is, s¢ sdzyOlsj dz' dzr 2 HdOC
1My dbsOddL Oydw fese sHddzOMm! dof d3j dzj J
H' o Olsj dzi dats?  dzj tHtdsEfifdsdgfls' ssusigtstdsts]?, dzlp 5 Esip Ect©d WOd
o dzd d30 dzd § ftcj 5B dzOH OdiEojts ¢ th) d difldsjCdRIEO € ¢ diddsH
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BdsndiduiMSdi ftedL dOSd or MsCs?2 0OSCIsd
dzj yj d&zj s tOL desfls! Gtoddsj dzj ded™ o' MisCdn
5jcOfdw HOoOdkO (odsydlsjd d2 1W¥Y¥jClh
L dzaj dedzts? | oS sTB s diny dzt§ Ko sfyls Odzs o dzj dzd |
s5COdzd) . 10 dBsdi dzls f tsfdzj H-cajr D ¥ ge@miziz? H
Sismizlsmisedd HIdZOBIECd o M isifipistsyjdeddts 2dz] jedstus
46%) ftod Mmdedy J ded d BK78YG)[C ] HaDls)idy281F.Okizj 2 (

1.1.2. 10ktcjdgtL

mtesdzd yj mMs s fsotcj yHJ dad § Odz! 9 j 5dzW to dafs
oM Odzj dzdj, MddelsjL d BGlsdsyjddj ¢ tdzdzoc
Msets?2 JjJHdd 2 HddOBIJYUd MEd2 sy mMm. Ak
dzj ¢ Safjjiz’ln SzjlstsS d d5 ftjHh jMise jdeded € 5o
Is OB dzd y 4 3 dzO d3d ftej HiMlsOo dzj dz’ smdzts o
fsmislstcOo ZOISdyj MSsd3 WdetesL j dzjecSdmr d
L dlsj dzdw .

s OB dzd y® A BdzC ydd Cdzj sts¢ fuc@B sz 8 @ed Mk = dzj 6 ¢
LCMY Jtedd3d dzlsOdz? dz" = d SCdzdded ud MEdr dMMmdzy Hise Odzd 2
sdzjIs€d WW4jSlsr RMlstsydzd €

1 2 3

gj Stoj ydw B3 Hd Olststo t
ddzd yd d 8@ dzls{d W d B t6 d dats-0
Cs0OGkzdzv yd sdzdz 2 ¢o

Ci dlsj d&zdOdor L™ 9 Odlesdo @y & Is t6 ts ( [Wynn T.A., 201]

L dgH tsls j dzd | W stedzd tets 0 Odzd J Is tc 5 d3B

CdzjIsCd| SOy Miso ts 1 CMistc Oy J dz(

(SAf)
td6d ded'BOUGI Y HJ dede’ = K 17655 JoacAA., 2012]
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] G H s dzyQededBy Is

2

3

BeOdMH W W j 6] dzyd e 8 &6
L s | dzdRQ izl e d O dz' dzts
(CF1) o W4 tsiss i s

[WynnT.A., 2011
[Willis B.C., duBoisR.M.,
Borok Z., 2006;CorvolH.,
FlameinF., EpaudR. etal.,

2009;FeltonV.M., Borok Z.,

Willis B.C., 2009;TanjoreH.,

ChengD.S., DegryseA.L. et
al., 2011]

d
d

o
Is
¢d

(W% jte] eyduesoC O © dzj K

[Crystal R.G. et al., 2008;
Kajstura J. et al., 2011]

Ql J dzts tc &3O da

R&zdyddwfetsoyds, {6
fis d d3lz dzd Wl ¢ 1§ dzm o J3O dzjdAg
sBtcOL 59 Odzd J O3 W ds

[SelmanM., PardoA., 2006]

1tc 5 dzn 5 O dz!

b W
{oqdzq é’jd‘;ﬁ; B Y B 6B ZOMIs 50
gdZJLqu,quWJtGszuq’tstsago ) [Zhu P. et al., 2006;
Cdzy € d Arciniegas E., 2007; Barber,
J.A., 2011]
CdzH sls j dzd (I s MBeadle O igts fijlz 1] Wiz dz . _
B I = T
Cdzj IsCS [t dgHisIsj dzd Ocdz? dz" 4 S dzj Is U B
rgwwW¥itddydtetse O lod II¢ [Kim C.F.B.,JacksorE.L.,
sdf s9 WoolfendenrA.E. etal., 2005;

FujinoN., KuboH., Suzuki

4j Ctej yqdwh THF PDGF,
fsdzd Odzd dzdzsc s  f tetsd
SBOL 89 Odzgdd & s5dzdzOG §

r Jg d;n_lslsang( T. etal,, 2011;WangX.-Y .,
d KeefeK.M., JensenTaubman
S.M. etal., 2012]
ddtcj cOYydw d HJ GtOdzlzq
mMfsmseMmiseolzjls t©WOMh d tg
seshkEsydyesddyoj dsflsd Stso g [Wy””TTﬁ"Zzgf]ny””
sBdMfiude Ojls  Sedf jo |
o st Odzj dedw §& d3j Miskz
10 dzOyodz! dets? MISOH I
[OCtotsW Odtc Odzlz d 1 dzd s dzd tclz 4 [Bringardner B.D., Banma
dzj 2 stesW [Btce Odzed L d3" ftoctsHEZYd C.P., 2008]
nd BsCdzb ( TINBF ,d -A)TLG F
Yt o CCR2-, CXCR3-  CXCR2-tsff sftej H { [Belperio J.A. et al., 2001,
14 "Okdewwoydy dL S shmlsdsc 2002; 2005]
ve J d&zd ydoe Os Is SrtQOBE
dzts tc d30 dz!  dzr
w quBdeomﬂngq L Os ddi]@ [PrasséA. etal.,, 2006
[OCknY O ts B tc Oin VHIGE

[HesseM. etal., 2001]

ltesHEZSydw W dB SMAZ] € Is

[Muro A.F. et al., 2008]
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] G H s dzyQededBy Is

1 2 3
CsL d dzts¥ d 'TLéf;bq LABY 5N HBo OBEY  m5uic AE. etal, 1998]
md 3O0L O Iszydz n ¢ dzj
Octej MMd o dzbinls ' d TG FA3 [TomimoriY. etal., 2003]
szyder j] S| MytsmtseMmlsolzjls dzj e tsydz
u4f smtseMlso z¥ Is tc O
w c{B EsB OMse & BYOC [Garbuzenkde. etal., 2002]
rgwwjtjdydtoseoS aj s d, R
. ; : : TakatsuK., NakajimaH.,
5 2 5C qMOE G5 584 MY j U0 Bjllsd | v
IL-13, IL-21.
AstodiBd totse Odzd j f totsW d
nOtcOCIsj tcdzse s HdzWw  te( [Strutz F. etal., 2001; Wynr]
M@ty ¢ s asil-16, TIGRD )i T.A., 2003].
- : YydlssC gdy s O d B3dzlz dzd
U-m J Oz tc ¢ .
QJdZJqBJQdAtsts@qtstsaOdzou f s
w w
W qdz udlh lsg q defs o s [AgostiniC., Gurrieri C.,
TGFb , IstctsdzB sy d Is Otedz
(PDGF)
CXCL12- CCL12- d CCRz- -
T Phillips R.J.et al., 2004;
BYsmE] HEe OddO"  dq et ME)oerB et al., 2005; 2006
BsLEO o dzjeSCdy T K ’
It woave smw o dej MG [AnderssorSjoland A. et al.,
/\q’Btrstsuq’IBIS syoOctse ) ts B' @t 2008]
ftiocdL dzOC Oz o s Odzj dz
Ly Odnlistols W dB totsL § [Phillips R.J. et al., 2004]
RMIs 5 yfdzdf{ B tc ts B-fil®Mts isdz” ~ | [Abe R., Donnelly S.C., Pen
T. et al., 2001; Hashimoto N
JinH., LiuT. et al., 2004]
lesejdd b |rdW¥W jtoj dzydqtesa C O o W [Wilson M.S.,Wynn T.A
W dBtctse dzO éoéq T
Cdzj s d

sl Oz stedz®@ydiyd sW d B to s
e e Mind e @ ¢ tsd3r

[AnderssorSj ° | and
2011]

0CIsd dz
IL-13 d T-BEY smtcj H Y [Malavia N.K. et al., 2008;
ftoesHEZS ydWzO$ sdzdzOa § Wenzel S.E. et al., 2Q]

Ad B tc 5B dzC

L H PfdsW dB tetsIsAY) ME s

[AnderssorSjoland A. et al.,
2008]

JeBHES YW W dB SHAz] C Is d

[Muro A.F. et al., 2008]

TGFRb-sf sMtcj H 59 OdzdzOW
CGteOdzd yr o dzj € dzj Is sy dz
tg) BsHEZdZY ydw f§tsotcj YH

[GarciaAlvarez J. et al. 2006
Gill S.E. et al., 2008]

¢fsfIlsdud M¢ ow GdBJdZJ
Odz' 9 jsdzVtedesets L f dls

[FattmanC.L., 2008]
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] G H s dzyQededpy Is

1 2 3
i Ctpgw C st swip) dalsC A [
M smMtseMiso Ok j dzd s € totg [ZolakJ.S., JoaoA A., 2012]
fso jtoandzsisd (te] dBSH J C
vz dz' h O¢ Is tcOL d3j to st
B O dzOVidMs / TIMPs (tissue inhibitors of
metalloproteinas@s d € tsdzdzOG j o7
UH Q'dz Is i tc O dz' f shdzj
Odz 9 i sdzwtecdzsets + f dIs ] ¢
It atsH dL Ctmlsdte s
[iLjdendB(ddOgdy s mMsmMikzH dMmilstsdi [Strieter R.M. et al., 2007,
CdzjsCd|fsotej yHJdadzr |  JjeEWESMIs Gomperts B.N., Strieter
ftojHN iMlsgndW W jtej dzydtelze Isfmw HOS R.M., 2007]
BdsWdBlotsB d&zOMiIsts o
lcj HY BdzOG O¥ Is Is tc © dzfy H [Ortiz L.A. et al., 2003

[ dsW B totSE [GarciaAlvarez J. et al.

2006; Gill S.E. et al., 2008]

[FattmanC.L., 2008]

Odz! 9 J syPIs'ls dzO y O dzts Baksh D et al., D04
H' nOlsj dz dz" o3 J H d dzd y( Tzouvelekis A, et al., 2011;
Btotsdzn disdzr , Odz' 9 J tsdz Huleihel L etal., 2013
Rd3d3lzdztsfnlzljtc,4 mMMmdoe dzOw ¢
WOCIktstcO Mistcts B3O dzle [GarciaGomez I. et al.,

[ Bsdesyd s Otedzts G t5 2010; Kotton D.N., Fine A.

® qtsisls;,eddzOhjtsfr]IZHcfﬁ]lstsGts 2008: Gimble J.M. et al.,

W OC Is ts tc O Vaecsldn énddthelial growth 2010]

factor VEGF) , W OCIststc® s
rgwwW¥itgdydeseaC o0 o ¢ [MajkaS.M.etal 2005;
dzd dzd 2 (OHdf tsydlisr , Summer R. et al., 2007,
ndzHtesydIlsr , W d B tctsB dz( Martin J. et al., 2008;
Skurikhin E.G. et al. 2013]

[Hdd dL dedr tcj Ocdtelzesls dzO IstcOo &3z d
Hickze dj Bdetcdtelzy Is ¢ Istc ©o d3d tec 5 9 O dzdzts B3z
HAW W jted dydtelzs sfw, off wedz'H Jz y duedds s of dg'OL drf
fsHHjtey Jo O ls ot Odzj dzd j d dddyddtizels
toj d3sH j dzdtetso Oded d dzj e sydets?2 IsG Odza( . R dzls § to
COC 9o otsMmMfOdzjddd d WdsBttsL Jj, sO¢ {§fWymn to
TA., 201] . SOYHT 2 h O¢ LlIssegts fkilsd G4 dzj |
Bd&ZzOG Y ted v Is dzts d3 Isd ud dzd d ftesyj M L Qo j
toj BBSHJ dzdtetseo OdzdJ IsC Oded dzj 6§ 56 ts.

s ststeH d dap y gdedzls j s O Wdn2 - 1Isdn Cdzj ss¢
C 53 dBjOL figlzd W dz' = Mj d3j 2 MG of dztsef s ts Yotz 8 d ol § &3


http://www.ncbi.nlm.nih.gov/pubmed?term=Baksh%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15491506
http://www.ncbi.nlm.nih.gov/pubmed?term=Huleihel%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23984902
http://en.wikipedia.org/wiki/Vascular_endothelial_growth_factor
http://en.wikipedia.org/wiki/Vascular_endothelial_growth_factor
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WOSC I ssWyn TA., 2011. 1 d B OdzOdzl o ydlctsHdEzdmd,d -
ddzededtclze h dn- d tc ts fiplsjts®Ig ontc O B P Ests ts tfstemd © s H
fteso s OdzdIsj dz¢ dz" A d ftesWdBtotsL dzr n VO]
ftosHizyj dzlstse (¢ tsggdsOicdjediEy B dzOMists o d, C OF
ftesyj M dected3Odz' degsets L Oy dodzj dzgdv tcOdz ©
tcdmMkzdzC ] 1 HtojHMsOoadzj dz fOlssejdzjL WdBtGESL

vsO0Cddz tBtOL td3, NJRitows@j Isdzjec CHGBW ¢ j IS
dzj e sydz' 7 ®OEMIROEEOCHEY tedL 28 W dRfmw  floscte]
HjfMlstelkzS ydj 2 Otcrndlsj Slsizter Odz' 9 j sz todzts G t
tczBytso, ylsts ftwwdossHdls ¢ dzOtolzh j dzed® G OL
dzj HsMIs Ol tsydats Mmils d . RHtsf Olsdyj MCd2 Wieteds®
dzj esydesets WdBtetsL O M dajlzd 1 emilshig ldzdzts Af 2 1 IsizPs 0
B tesftedV B2 sdtiz@ded yjdz d dzj + wWWjSIlsdoj da
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(Bl jlskzay s 3y dzyyst2ddz , Uik 5 OF
9 defr]>|132>1, BB2Yy2 B8y

skz2 R 2 2
By dzB Mlskz ey S ¥ tefn o et
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pYsflstsL €
/ Qz' o j tsdzv tc dzts
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l ISQHtSBdKQtSHB
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LY qe] kg0t & l @ dzf J Wdgy y2v v dziskzfne yy d3dsv
¥ ¥
: fdewOyd
| d;ngglsq‘l@dczaqd; ) s dd ¥ ) 1 s dzq W J 15 YIS b dd
ulsOtej dzdj 1§ dlsj Jl]’,jtc;;”ts HWWj te] dan ftotsc j dzd Ist WdBtesydlstse
Of sflstsL  ff dzj o - BiLidrddt Wdetss dZOMmls
Miseo sdztse ™ ¢
. \ : / /

gr1 1

v [ ULUrR [r[1°[ j HY

Illllrfll

11 ¢1r1 [0

t dMzdeskOdtse jdzjL fdzjodssW dBtetsL O. 1oty Hjdd] Od ojtdviedsets (4dfLddsid
G dzgsdBO d odezlstedCdzd stsydetsets  fdelsd@edzddadci©  dd , H JShENCEz dzShala di ) 19 off dduds,dedizd PE
Odzlsd W d B to ts RESIOFE W A ytef s dzdzsc s € OME OH O, o sy Odzj dzd J Hr:OISJdZE)tdZ'T]lFOdZﬂm
ftojHN j Misoijjdadgd ¢ Sthtetse j dzd Iststedzr = ¢ BB 54 Is dogd ¢ di-te s tef s Sk Frft s '

ydlstsSddetsor 2 B O dzO dzfm d ftsor hjdedd Qtsdqu dzlste Oy dd @ﬁdﬁdﬁtdﬁsdﬁ,@mﬂ@d&@csﬁ
(HdWW jtoj dzydqtesa €O [us d ftesejddiststecdzr = W dB tcthgfdz@ffpdsdR@sd (S idsjdedtOe iy SO o
gjzlfssfglcsfq’f 9" Mk Ojls dzaj WL dtsdzsedyj MS OV dig jo digisH ifczosd. v, G de'do j dixjdeWdiftsa o

J G n) .
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1. 2B s lsdyuj MSCOY Mmlsotsdss O CdzjlkS O d

1.2.1. dqdmpessfytcd oM Odzj dzd d

l Oy dzts s Cdz ss¢ oMYy Odzj dedv o dzj ¢ syd
fsHo Jtee Of Isfw Modizdze] diff ¥ . dzy € ©@d~7 5 %S¢ MY dzjj i
G J BY 1 Is(ddgil K 5P ddsEuasidiD48 [FummerR., Kotton D.N., SunX.
eta. , 2004] dzOU &dz'o dgg 2B3W W O LCDA5s. iy tfs @i e WO € Is
fsf sdzde ¥ sy ydeClzddtelze M ddi3d d  JEASChpdspks:
OCIskdodietso Odzdz" | BOCttsWOcd d dzj 2IstetsW d dzr
sydh Ot ls ttOdzk d 1 dzdd3dddzedtelze Is yYlkzy J te tskzfdgdg
ydiss S dde d BEngadgtsefBPdzBarafC.P. , 2 0 e18h],. TRYF3 &
TGFRb ko jdzdydoe Ot ls Ctsdzdyd Mlsets CdzjlstsC o tsfy
ftosdzdW J cOyds tjLdHjdlsdegr = WdBtetsB dzOMistso
o sy Odzj ded W ols daj cffisdzf Odsts > K sl deb & ) f3ts dzg BC
dimimdzj HisO Olsj dzj 2, dL zyos hda Q&G Odf waf
Comsdasdgs L € zg Ists€ | 3B & 10w (g 9 P azjQs ¢ MY BNt
GJdzjtcedetse Ols L toj dzr j Cdzj sCddzj € o do S
imisj Mise j dzdz" 4 & g MdtsdndZdscts BSL O dzOn BSHW IS
Hj2Mlsad® tOLddydzr = ©WOLH©GOY dIsj dzj 2 .

RL & J Mis dz dzj MC tsdz' €dn sdf so Cdzj ¢,
mMshizu dmiskzy  dzdymieri 8.,&errargFg ScadflerD.T., 2019.1 S OyJ fr
s dzr = Cdzj ss¢ L dzH sMisOdz' dets?2  dZfahg{l. ebal.,fmls
2003;Calvi L.M. et al., 2003. 4 sffzH d ls Ow dzdh © ftoj Hiis
fnd dzlz iy ts JRR[dz datzH s Is gt § ArgDlaiffKiel M.J. et al., 2009. 1 fls
Bdzj dzd julsts fy PdziAfUg dsH O de' il jrdzd X ddz jdis t=2¢ sz j
OoLOJddBsH | 2MIse d4 thgogen K. T. dedah, @H)9; Xie Y. et al,
2009. 4 J S toj Isd tSRRINAJi BT g Hzj d3d 2 s p O TXRY tc dz"



25

[Sugiyama T. et al., 2009 , Mkze1 dzH tsls j dzd Odz! dz" ] -C s B S
[Sacchetti B. et al., 2007, Nestin d3j L j dzn d d30dz! dz' j ) Blentdedzts o
FerrerS. etal., 201Q , B0 ¢ GimWw A etdl., 2011;Winkler I.G. etal.,, 201Q d
md &3 Olsd yuj M¢ Ov  dKateyarda® Vet aly REPE | dsEOCH j § 6§ ¢+
Mtse 52 ¢ s B tsHizppdalsLynfipied S., FerraroF., ScadderD.T., 2010]. J.
Fujisakifp € ts dzd¢j2600ldds(B dzOlz ) ¢ dz,4 damlsth)ls Odzr dzts?2 tSE
BsL p@sdzts ¢ Odzd L He ] Issipvdzvolidts € deljOls$d Tr e g ) . g4J Cto
Treg IL-1 0 dcticfOg jlsH j dag Eladizlz 6 © w @M deds] udzd3lz dzdats 2
[FujisakiJ. etal., 2011.

Il T"atsH dL ddhd L dzOydlsj dz data Cajoditdadj \RdEpls®.
d HBUJ teded nf) ClzpjsesCOd3d d d3d3lz dzdzts?2  fdfls g a3"
sOC WHXse j ton dzs s dzr @ dzck W3 stERNEPHIP dzc jc1® Oy dakz ts dz!
B Y Cdzy stsydzetsd3 9 1 O uddHdjdiRsfidssdld af te O Oj Is L On
1 tod Iste sy Jists® dzm W s terdz d Rods joNEBsiEdts ind Is O tc dz"  diifdrisB.dzj
etal., 2012;Wilingham S. B. etal., 2013. stcsd3y CB&EE Y 9 dps PlddR s
toj yj fIRBAMO | RED1I723.C ¢ M toj ) Me(Dedz7) iisdg®@ts dztso ' 7 ¢
B J dzZsdHdzr = Cdzj sk OF Midj figdg R jlededOF . Emdztse d W .
s Sthisdsets disL @ dzff L € =D YRE P41 dgz@fy of L
dzj L dzOydlsj dz' dzglz ® d dzls j dzfn d odgiptsiipldr | eusO d dgts H
d d3d3lz dzdzts 2 off) Jidn@EAPE e dzd B @L dzd ydz' -~ o B Y @ gzdilds
fd ¢cdaBEs diardou s, (tod 1 WD 4 7C Qs j fipdpedj to n dzts
o SL tc O fidswgjSlset a., 2009.1 s h j dzdzOwW 1 C M toj MdrO C(
tcOC B9 € dzj Is C @iswhlScasal. ROID.1 J d MEC dzs f jisdaty , to - \qiistdr
tej yd ICIOMIE O dBseddzdL so Odzdzr ©4 Phgh P BOC &
WOetsydlstsL O ( o totsy HIpiskaddS. Btal. P&k dzd Isj Is) |

t OMM3OIstcdrotOE dsdify - Odzd L d3'ls™ JLeE d w[lsidzlz dzdzt
md Mils L0274 (B7?H1 gqdzd-L 1 PD weodzw jlIsfmw Yy dzj dzts o
CCMmMftcy MmMdekzjsmMw CD274 dzgO@ HjdzHtedIsdz n
Cdzj s G@©Ezj 16C &, dzj MK dzj IsIS d , WROTgisy @e Pdz2 dz' -
mMsmMizu dMmisr 7 1 dzH tsls jJJdzdf @@deq dgO® ts € dzj BEdu @EZEghisrt O


https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B8%D0%BA%D0%BE%D0%BF%D1%80%D0%BE%D1%82%D0%B5%D0%B8%D0%BD
https://ru.wikipedia.org/w/index.php?title=SIRPA&action=edit&redlink=1
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L., 2008;FranciscoL.M., SageP.T., SharpeA.H., 201Q. rL B d tc OBY &z tiztyy | M
CD274 or'deg® dEjdgstsydz" » SR sdzj dzls On dgth Uze €
z Y OMmis odzdpdsy) goff d33iz dLgfustjde) |4f tols lsffolz § 1 Uzls | dif U dizd
Of sfIstsL © Tou WdzjCker L., Z008. | d Misd Miso j dzdelzG

fso jton gz flsd tsiipsietscc@s SB dzOWdr ¥y e Q i Isfiyizy dzts |
CD274 [hengJ. et al, 2011.1 ted 6d3jh jddd 4Lus o My
1Mt Mind Y soCj2s7éy 1 0. vOQIj CDRFAMNW jCIsd:
f sHOo d2? Wizl IsTydzlz® totsdzd W j tc @ipdft Olelzdzts |5 tg @ thzbf
[Zheng J. et al, 2011.RIs@PC CEkZdzw sdodtetse Odzd | mizh |
d Bz dets 6 j dedzts s Mlsotsdztsor 7 S dzj Ists€ .

Il iMmlsiMmlse § dzdz" =~ o "iztdnQ@izsjo d4dY J- CD274 dgdO
GJ B st Isdyj MSdnr ¢ dzj IJEidira P. fgtealy, 201zt dzldO ¢ X
SOCBgHRECPRRCRE ko jdzdydeOjls + CMmftcj ihing
Kit"'d j s s Isd OB dd&j LSjddgClsf¢ &z d3r h j 2. 158
1L WWjCls o W Lsdac jSAByd j ROSC CR2 s 54 Isdyj S d
ftejHh jMiseo j dzdzd E s COC dBsBddzdL Oydw.

lted n~dddds oja Gif2dne @ O dd Mddiz Sdats o s51s[j y
mMkzh jmMiselze h d2 B O dzO dzm B3 Y HE o dzz Isted € dzj Is
sCtokzy O h j2 Mmc],ff’ CEOISHASEESIE G o L] dzdiRacdal "
TD, WeissmariL ., 1997 ,CheshielSH, Prohaské&S WeissmarlL. |, 2007] . [
OCIsdodzs MOBsStsB s dzvw ¥ Isipw  d HIWW J tod dzyd te
zOff tc ©Oo dzjtedd WBrQ S Isj tcd Odz! dzts?2 d o dtekzmdzs?2 dd
] & &L dRpligugzS. etal., 2009;ScumpiaP.O. etal. 2010], j MS sdzr € &8
MdcecdzOdz: dzr 7 t6d yd f sistictsdzd tdasup@BhgRafidd © ¢ deo) ¢ y d
ted yJ f EsséesdM.Aletal., 2009;SatoT. etal., 2009;BaldridgeM.T. etal., 201Q,
TNFteJ yJ ¥ g Y. et a., 1995;Rebel V.l. et al.,, 1999; RezzougF. Et al.,
2009 df S d dzr § tod yJ Nagasts et al.( ZDA6FSjoud M. et al.,
2006; Kim JM. et al.,, 2005 (dzdy 4 wWOMMBssIstej dzf dB3d - Od
6 clzazy ¢ ) . RdzW J Cydw ddzd Oadas ) fdQ digf Islg" oz’ Isdz' Q)
ZOf tcOo dzj dzedj H dW W jBalgridegg . tealS, J01Q .4 s vtgpfk , O I4fC
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BOCIjtedw d3d d odkzmMOdBd 4 us Olsj tew ¥ Ishi
HAWW j tod dzydtclze Isfpw o [NBohjYdss a. H2806;1ed& Ydz Knflod
M., KelsoeG., 2005;EsplinB.L. etal., 2011;Kolb-MaurerA. etal., 2004;De LucaK.
etal, 2009lu Y doesldzr » M BISCtwsBdats?2 ddaW j S ydy
&ZOSC st dzj dzdj o L € Mmis tc (BYgridde zdizettali20L0; Migssb@rda™ -
etal., 2007].

[ W sy j dimffv daf 2C s J daed W Yyomists dzOB dz& +
Okzlssd dsdsz dzdzr d3d L OB tsdzy 9 Oded W o3d , sO¢Cddzd ¢
[Keeling D.M., IsenbergD.A., 1993].1 5 H O ddd#tacdiliu et al. (2013)] 4 S
s ddzdL zs smfw o Ctotseo! fted wsl. s OCtsy
sl wWipdzgw jIsfpw  Hj2Mlsoadjd3 oatsmif OdzdIsj dz' dz' =~
C tsdzy j dalsdeddsyjdier¥ j ks BN Wl p ha) d Hts. o st
f sor h @RCEnfemL., Alm G.V., ElorantaM.L., 2009;Banchereal., PascuaV .,
2006] s toj H jptaw sijss € o J ILzGels-4 Gzd d D@ SBseL O i
( A1 JTNFU) Aringer M., SmolenJ.S., 2008; R°nnblom L., Elkon K.B.. 2010;
Blenman K.R. et al. 2006; Lacki JK., SamborskiW., Mackiewicz S.H., 1997].

t Jud flssites, ILA@TNFU + CMftoj MiMdelzs smw  dzO | o
MdedoddL Oyd¥ yjttjL +bd tjyjflsstr |dsy !
Is ¢ OdzVv = jddzddf LWakfj 8dR iMHiedaK. et al., 2009;EssersM.A. et al., 2009;
KangY.J. etal., 2007;PronkC.J. etal., 2011;ChenC. etal., 2010].R L © j s datsd
sl dzd W s SAwL Is M 51 OQodir | dzsd H dg' 2 sl g S
ltcjHY Sdzsy d Isj dz! dats, MHe d ¢ HWW J tafj Gzdzg t81s
B j Zsd H dets ¢ 5 HESHMHUISDINRI, L & 6 de HMGBIGhigh-madpility
group protein BL HMGB1 d dz@ i3 tsls § tsepgzdzts S d L Golzyf ¢

B J zHMG. HMGB1 fJj Cdetg isj Is pw OCIsdodtetseo Odzdz’ O3
Bsdsydadagdg H. et al ., 1999]. 11td dzj ¢t
MowLr 9 Qls! Mw M wjyjfltsesd o tcthy misdalzdasts
B~ Oded L B 5§ 64 HJ dzv jusd Is X tedodketise) ted3 A t6 oy Qe Qfd:
o Odzdlizjtely! QL. Yyd-rO o' MBECts?2 bkCMdydtsMmisd


http://www.ncbi.nlm.nih.gov/pubmed/?term=Niu%20H%5Bauth%5D
https://ru.wikipedia.org/w/index.php?title=HMG&action=edit&redlink=1
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Cdzy sts€ ffted L dzOydlsj dz' dzts dZBHMGBD tdeq fry fpi off Qiifte[d als@
SHdO dL oL @y d ~ IsjtcOlzj a Bl idEif& dod" j

RL d3j dzj dzd J FPtectso dzj 2 oMy Odzd Is Pgzis figw =
LOBBdz 9 OdzdV @ e tBssd. o hjdzdzOWU  iJC fiplf &
jedmsedizy sy o Comisdsd dsd gl nsyddydide
[KitagawaM. etal., 1997. IFN-0Od TNF-Usf t6 j H j dzV L lsfipds dzts o5 d3ts L @
fn Of d&zOMmlis d i JNGtEQRA., Oarigtk§., 1994.1 tcd dMmMmdzj HisS9 O
dHdsf ObYofjdiEisd uj ME 2 Odzj BB J 2 BB dOGEY,
fesHkSydd dl INEDd CHB8&ZzjIsSOdRkd SCtsMmisdscts
9" MtsC d2 f teGsdgj lstasC , v § tetsH z ydtc iz ¥ sdeds j i M|
dzj B zOe s ted W Isdz" d3 d frDefeuts @ etLal) 2604z j vooQy daddvy j |
ZtotgjoEN-0 d -UNFtshls dissigsh Otc O Slsijoitydz B sdz! dz' 7 |
A O dz$ tsEadconi( Anemip [Dufour C. et al, 2003. rRdze d B d tets 9 OUdzd
o sMMlsOdzOo dzd o O Is | toctfB {p tiztf t=[® B glzfiz dhadiatfdl. d 2ABQ 7 C
ftoj HsMIsOoa ddzd HBY sdzded s dz' dgU j o fydf Pis jsls jifdizj
ANOdzS tsdzd . -UOW,L dzDNOdz dzts dzG d BFARGAEC) ' s jsa.
l sdzzyj dedzer j| vydlstsej dzjlsd g gl lif EBANCES dgo ¢z &' jf
IstcOdzlf dzZOdzlsOydd ftedetsHwls ¢ histets?2 d&dJ ¢
Is d fLOJ. efal., 2007.

{fsMmtcj H 5o Odzds@pdz Hpjptelg Lj ¢ daDlsiaste 'Oy v |
tcOLodlsdd didj dzsH d Mt zOIsduyj MSE e ts Md dzH £ B d3¢
LIstsds fipl dinlgjoldzij s ko j dzd ud ded § 1-Cizf g @MdHE T
m &dJdsuedinf dzOsdud MSdd3 MddHesdksdg (s f
[MaratheftisC.I. et al., 2007 . stesdzd o jmAfugOdiaffw Oy k&
B J dzsH dMy dzOlsdyd M dd3 fdodzHntejtsddgisids  ststdsdd3j ju O
1 CMmftcj MMdd dIf Y @S ISTRA F&, OmMMmMsyddtcts o Odzdz
dzf CtletsL O SfkzatsdzZaB8sodNE&Et e a3g b g Ots &51tc QNyRodD 8
differentiation primary responsegene (88)) [Hofmann W.K. et al, 2003. 1 ts
Mspg) dede” d3 § t6j HMIsOo dzj ded TEAFG ¢ &) whj g @'
L O dMidR. tsls
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Starczynowski D.T. ) Cddzj ¢ @3G) § S OL O@o d fd dst

d3d j dzs H d M dzOSglspdupgHRpisdsdrome)ts ISTLR i d ¢ dzO dzd5a- 0
fn d dzH ©sEEGromosome 5q deletion syodne (chromosome 5g monosomy - 5q
syndrome)) W o dzw j I fipw tsB t6 j Is jedpdEOds 5 dzts ¢ dL QjBfistdejdg O
n Ot OC Isj tdfdts ldzjj ds@iyis dzd dzdaftsdzjtsk @ ts d3ts fibtsliafizd § dzts d H «
Cdzj lofCtsmis dgtsdz © j dzts.or] JSROT Urdr4845 microRNA d mir-146a
SHdzs o to ] dgiimifplztiz@zsQ MY to ] TRAEG Rtcd o sdB'dlsd dal # sC
Bd j dzsH d MY dzO M I dzts Js[§lirezgpawski D.T. et al.,, 2010]l Ctes @
tcj edMmlstcdtclz j Ismw stctsdZ3B sydlilststL , dzj 2 Istetstf j ¢
RL ® j Mls dzis-145 mpisrtRNAs j e zdzd ez j Is [z tots o dedlf, ta S fry i Ik
mir-146affydls ©j Isfmw d3j H d O ISCrCididis | afiisifgffa® tzy tzgl®t Is
d TNF-U[Sheedy F.J., O'Neill L.A., 2008} &z dz$ y d s deujrid46g1lsty tc d dzy d 1
ts B tc O Isfiflas2d dzds Is te d y O Is jtedr! G dztsiat s kpdhCiddds X., Becker
Buscaglia L.E.Barker J.R., Li Y., 2011]nis s S tdj dadinm S.Rq O'Neill L.A. 5 dz
EyoOmkel&QdsoL r o O'ge@ig B t8 toe 3MH O dzd l4cjj &' ¢ dgsfimh S.R.,
O'Neill L.A., 2011].

1.2.2. yé#¢bdgmsideds i3d ydisst ddz0dd

| eOdzz dztsyd s Ote dz’ 2 ¢ s dzts dzd it Is)q el ddix] detdizf o I
Codzsdzd d Msd Bz dzd telp-8 & Y 2 Y Ok lz (Is H tosHEC
ANOCIstste ftesHEydtelz,jlsmw tcOL dzd ydgr &3d G dzj Is
Cdzj s¢ O3 CoMsdzsBSL e 5O SE S ftotsd M >@Hj ©
tcjedmstedtelzj smw oW js&gdrdssWeiageWzze c1€9]). | -d dzn
fsHtsBdzs oM Odzd Is j dz+6dzlL-& LA RIs pf-§ dzlo d3 W 6 bzlv
BBsh dz" &3 disB d dzd L [z sThodhag), LQuck,j Ldals BQi3 2003 . w kzh j M
Btsdz! h 5 Cdzd yj Mlsoe ts fn o) €6 et jn Isizjsdz! d figsa. O qf oflzfi Iz
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Cteo | so tstedz'-fhtc jJSHA2jjlIddsCo | dzdzd € s o . Clstsls 1+ WWj!
dL d3j &g efjfls s B3sL ctso s s i3] € to s ts § -6 2 W] tagdovts H d
tcWHE dqL®BIdj ddvd o SCtfisdesdz d3tsL 6 4 :

I Mmdad % § ded & 1 Sy tej Mmd d CXCL12 -GBP oefsfy
fMls tec s d@30 dz' WD FevegSqder] Aset al., 2003;Petitl. etal., 2002;SemeradC.L. et
al., 2005;ChristophemMJ, Link DC., 2008;MendezFerrerS. etal., 201Q;

I fmded x4 dzd ¥ KitL d OdzeGfRs fits tols gzs@@z dz' A N
[MendezFerrerS. etal., 2010Q;

I f sSH Ooetdzjtsiils | 5 BSdn@idCs.oet al., 2005; ChristopherMJ, Link
DC., 200§.

CXCL12 (O dzcctiemokine (€X-C motif) ligand 12)d dz§DF1 (Stromal ceH
derived factorl) i 1 Isds] @3 § ez j d3LCAAY IS ©® OS5 H (dojsdpEEA 12,
Mow LT o @jtdsifiy] tf Is CECREJ CXCR7, d G tc Og Gy dzltcsts dzo
1 3B o d ts dz@ @1 dzf{tB J dfizts f [RankinjS. M., 2012]SDF1 o " s zdz O j
Is 5 dz'o Qotts d2dj d3ts Ols Is e ®dzjs Oiedls Quzlz x| ©cddsts ¥ s d dBlz dzd te t
ftosdzdW j cOydis M dahHssiilseo s Ols‘[Yu d.fet a.," 2pafo O
wdzd X § dzd § o €IOSR dd3d jIs M) L dOy,
MdedzOdzdL Oydw LOHj2Mlsotsa OO o Mtsn tcOdzi dz
Iz ) dzts okgwaBata. etal., 1999;Nie Y, HanYC, Zou YR., 2008;TzengY.S. etal.
2011 jHOo dedj dMmMmdzj Hise Odzed Wj {JOCCErEEEinA. af s t
al., 2013 ddzd toj yd ffliztstgB tc Hlzz@ dz'd dRidF L., MdzgisbrnSd., |
2013 HsMIsOIstsydzts H dzv s ddzdL Oydd | us d
Cdzj ss¢ dqL SCtsMmMisdztsets BSLEO o Ctesa .

[ JrOded L O3 f oW d3fsE 8N da®] 2)frHsso d ¥z] (s i) tkis dzdzO 1
a3r g2, Hj W d WeCSRIZE |y j ff dsesaptor deficient (Csf3r) mice),
ste30dz! detsjy SCtdzdyjmlsets s o GCtwtse d, i t
Hdzd Isj dz/ dzts? toj ttasnf repdpyulatiigfdeféciRichardsM K. etal., 2003.

4 HREZdPEststotsdz , bk o3 " j 2 -sp AdzfiplOdizsiaezvdyy devj o
or MsC kzs C dzs dzO dz' dzlz © O¢ B.dep disB8PBg . EC Isidu s H
ECOLT™ 908 ls dzO k8 s dyjzjo Mis ® i §-dry dbsdidsdzO dzd L O


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B8%D1%84%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/SDF-1_(%D0%B1%D0%B5%D0%BB%D0%BE%D0%BA)#cite_note-Yu-2
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BzlsOdzlsdzr = B3 "M j2 (5 Glsdatsh j dzd sv ks todOtdaz €
ydotslsdzr = o JjMmisj Mis§ ) tedz] Bedp'rdn ddfgsssdfvd L 2 ] Is
fsfzdzvwydd Ju4s o SCttse! d MjdzjL jdeSkz, {tot
Wjideslsdf stBDABBBRO0 9 ¢ 5is@essmgaldtetalg 201 . [ H dz
dBdzts G d 4 Qo ls®Biis WOML g&j dzd | CmMlsdzsdiitsL G 5
99 JHJeHN Jdzj M MOBSsSBAdSdZf d2d &3, O e
HaanG. et al., 1995;Bodine D.M., SeidelN.E., Orlic D., 1996; Winklerl G. et al.,
2017 . sO¢ 9o dHdzts, MdlskzOyduw uindz@ vy g ts + @
dLEyj &0 d bkttjBlkjls HOM dj2nMjets dMmMmdzj HtsE

ROzIS | W jbsdaslse jIs dzO § Olstsc j dz (odtelzf
sfkatsdzj oz fJttscetej Mmdes CdzjlsCd d Bdzkz dzdzts?
d dzls j toW jrRedslslg oW j tetsdz” -U, Is-f F & )¢ tzls N Lddofadghs ts y
HJdzHtcod Isdz J Cdzj ¢ d, BOCtetsW OG d , WdBtctst
sfilsj s d&zOMmIs' . 1 9 jHJ ded j-U o st s tsdyfig th s fdz jioHC
s tc O dzf) f dzO dzls  tc FCOIBEEDAS KSL G szj S ) ez fidsrjhinjls» j
z ) dzts dEfgersM.A. et al., 2009 , d dznjldcg d tff tc ts dzd WSateTOea] 4.5

2009 . | FN fd&jhOjls HdgWWjtjdydesaSk 1§t
ZOf tc Oo dzghdad X, ef al, 201Q . CWWjClsr | FN  fr
Statlf d ¢ dzO dz LEGsgrd WA, ef al, 2009 . i FON W B diali’ ¢ & dzv |

stefNCtcdiRE2f d { s o Mszf Ojls tSHddd dL o0y d
Ytej L d3j jo Czts P WENnfPasseg®E, et al,, 2003. 1} s  d3dzjEdApsseg®

¢ Bdzdzj ¢ (RODE] ydsT)BR@IFR-PY By jls fede j filsd
l 8.

Baldridgeetal. { 5§ OL {Oslktfycobaatdsiveraviumd dzW | SagfMdi Is B
IFN-U d |-FLNDes dfd ditsj ko j dzd y jOlRh) COUE KSkzcf izjj ths @
lojHjdzpj ol"AN 9 Odzs ddzH 2$ yd ¢ BafdudgeifTV gt @l.O y
2010. s tets d3d Mlswvauts d dzd @ dzj maERdJ o' LM 9 Qdzsj
LWWiClsdodesisd L OMjdzj dedw IsteOdzmlf dzOdzlsd tets
b dZ2Odzts e  yoasQo dfFdNBBts ] fso " h jdadj ftetsdzdW j toC
Ehrlichia murisd dz¥ j € MlgcamgraK.C. etal, 201] . 1 O d3" " d dzts
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Plasmodium chabaudBO dzW tc 2 dz&Rd of dat [j dzO ¢ ¢ OIL-GREO
cKit-hi d3d j dzts-czed dgs s § W dg’'j Hh | C Miso | dstigfeLicslo dzO0 dz
[BelyaevNN, etal., 2010Q.

IFN-mMd ¢ dz2Odzd L Oydvw By jls sCOL "™ 9 Ols! dzjfoc ©
LOMj Isdzts bsdsL dls M tsfts s dztsGpRACD3ds t€ @jpfiptis
fzf scoddedes? Ctotsod yYJ dzso j C Q 2§ tNHHD 1D ddgrOls
d Misd Mlse J dzede’ Yanglz pek{=200fY ~» |

AOSIbtste  dzj $ to.itdLteds o tistinf Dsfds | dz’THE-LR  tsusoolissEifoo
mMd &3 2Mlse z ¥ OC Is 5t Qumis hécrpssac®r (THIF) &) ~. 5 dijt@ts H(z y
Bsdztydlsod/ BOCttsW O O3], dzd d3W ts yedsd@ddzdic © d
1 dzH BIs j dzd Odz' dz'l djdie o WsddgO OB flzts dH j dzlsd W d yd te
WOSIsste, MmMftsmsedy 2 ddzH 2y tctso CasswellERy dtadfsL
1979. TNFU ftodded 58O jIs EZyOmlsdj o MO 7 t©OL
Misd &gz dzv yd & zd s stcOHC d tcj ezdzw yds
HdWW jtoJ ddyfdydodsL Hj 2Miseadd 1 dzH sIsts€ M d dzO
Odzsdc j deso BOC totsW Od.d M 5 NEFZD e W JIEiTdor tsLo GBHd;
tej yJ §TIHNBRSFLY , Colstster 2 Csdzmisdlskzlsdo dzs 1 € f
IsC Odzd 2, d p 7TTNFRSE]IBY j fIsSfigt to(j mMd w Cslsste
¢J s 51 Isd yj mSWafant H.dRfikefin@ler K.[ Scheurich P., 2003]
lLOddisHj2Msodj O @OFC liog oyd W dstislz j -kB (mueleprts d;
factoraB -NF-k B) d (@&tivd&irdy transcription factor 2), d |&s@Sedods s
M smMtseMlsolzj Is stceOdzm S ted §f yd d hdtotsC G s fi
~nJd BB C d dzts 9 [Gfien®. &edddeD.Y ., 2002;WajantH., etal., 2003.

1 j Mlsj Mlse j dedz TRF-Uz fifietscofevchtc z j s f totsdzd W j t6 ©
Yy dzse j €O, ftojfwismlsokjls L OMJj dzj ded® Is tc O dzf
flk Sz sC€Cd) o ¢ Byhdsldidtsatznl., &W1;RIQNkC[J. etal., 2011;Selleri
C. etal., 1995;ZhangY. etal. 1995;RebelV.l. etal. 1999;JacobserrW, et al. 1994;
JacobserSE et al. 1997. s OC 9 d H eédts , f sSTHNsB-aldtsp hlaF N ¢ t6 O
toj czdzv Iststedzlz ¥j ) mtEdz/d dav J t€Ioyed jslsizdz Lagiral>.GshsettgeldzO
andDanielC. Link., 20@8].
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TNFFU Btsy jls tsCOL'" 9 0Ols! s d Bk dzd tRez2zGUgF.jet H
al. (2008)f sC OL Odzd ;U ldstsi OONEY jIs Of sflstsL | us
|l &8 Iz e ydyf dJ dzstso o CoMmMisdesdy3  BsL 6 §
stc Odetf ZO BB BA @ St sdzsy dzf JNF-UL W W j € Bisdztsh j dac
sl Widgw s Ispw  fdzj Hizs M dd3s. 1 jfiplssy dslriae? y dils o1 ¢
HEL™ d Hdzdlsj d des il dd  Bdnd usts s{Cyie(lafy jTdEFY , o
Jus. [ ekl BMIs! 9o tsL tcOffs did]Rezzddg-.dzichh,| 2D08] o

12. 3. JuffHSBdUEZEZ 6yl flsster

v sefdsH sB dz2' | tTpldlikef riscepior, TLR - 1 Is&dzOdgj Is sy d
toj yd fsfistotton dzd &3 IstcOdemdzj dzB tc O dzedzr @3 W tc O ¢ A3
Ctsdzij tco Olsd o dztli C s etz € B EZAC zthd  tc z &  d363Hzgzlzt
slsa jlsrRetcOs Is Cdzt Yy siry H YVicsddis ds  adsd3 o3 1© dzdisidsiidde
f sHtsB dz' 2 tclpygebbtstc d4 mMoawerLr 9 Q) Ismw n Ct
Cdzj ssydets@ tc gt leA ff y O Is | dz¢ daef f~ts {f BE@E]ISMEJEaRs. BtH s
al., 2004.

RLOJMisdzs - s tsesde'ddtz toj yJ flststetse TRk LS Y
TLR13), S slstster J MoawL '™ 908 s tOL dzdydse j dzd ¢ Oz
tcOL dzd ydz" &3 Isdf Odzd <€ dzj IssC . - s rH Bztgd gslc@dsjot
(sls TLR1 HB TL-RID) (sl TH R Hts TLRI.,
| 4 TeR11Ez yJ dzse j € O MsH jiplsEt H 5 datf MfC s dB! j Cdits
mMddzlsj L dqelzj Isfw . ltejHf SAZOG O] Isfyw YlstsL Q
egRsascdd JMmisi Mish tp waiath dfjdeixed ¢ Qdzgn Gf ) ¢ &
e O ydd dzO[Nags\sétal g200dzts ¢

1 smdzy OC IOy delsdsdadzj yJ flsstese §tetsd M-
[dzd ¢ sd3j todz 2 ted yd f sste mMf smtse jdz MmewrLr


https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%BE%D0%B6%D0%B4%D1%91%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BB%D0%BB-%D0%BF%D0%BE%D0%B4%D0%BE%D0%B1%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80_4
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BB%D0%BB-%D0%BF%D0%BE%D0%B4%D0%BE%D0%B1%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80_4
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D1%86%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BF%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8%D1%81%D0%B0%D1%85%D0%B0%D1%80%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/TLR11
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%BF-%D0%BA%D0%BE%D0%B4%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D0%B8%D0%BD

34

OHOYf Is5j teedgr dzC s, CBltster j B M Jj yudo Ot ls k&
BJdz¢d ddhjel EyoOmiksss Mfjydidud Msses- M
f sHtsB dz@ &3 to JTRR(TdIlnteteakaFd receptor H tsd3j dz, CBlIsts
d 3¢ sdzfinj tc o Alydoamnatrtdemils o b8 fj das K dzC oL 0 d3tsH § 2
Il md Hh | S0 jOdf Is jBtgddr T HR-H 5 d3J :dstyd$8, TIRAP, TRIF,
TRAM d SARM.t OL dzd e lzy j §f dsdgjctls ©ZD B islcPm O Is pig dZzC s
dzj 5B~ SHdAf] & MO ¢dlzO @ ity | TIRB Y sMthpjvdz" o (
o fhiB J dzQutgiote G414, d di3O dzts 9 1ff S I j2 Is td tr 9 1999].

1l dzj OC Is drpsdedsdsly tHatfdé H S Bialg" yjj | 8@ & s Hovdig iPlyB @O dz
Bis dzts di3§ gzl Es N dedfC Isd o GBuedidff 3 tod L s K g o sH d |
fsfdzi Hiz 3 g P HIOAG dz@ diAz Iseedzj IS T ¢hdz! N d daiils st Ists
SBtcOLCHssdiss H d a3 e tc | RO 201 to T2 B e O 6 [f 5 B to ts Hid 3
TLR1d dZfLR6oL Oo d i dEitkd)tc Géze ©d o ®gdds H sSBt@g \Fj § Ists
ftotsd Ao 8 L © alAd dzdDgigHEsots o datyef] % o dzw vl figW] H j dzy
MstczC BRGIs jacf(tRz s 6 d B A tzakzC y d ts dzd tzfs © © dzt§ fis dzilz
f sHEBEE )  IsBsEdCy Qo dglSlee | yi § g adued @RE
tcd yd His® M 5L ded®@ Osizdiwd O dzulslims|ceEzQ dzd MO-2, CD14
d dzff s dzd fy Off e ™H o @B® jhdfec@ste c1j.lj., 2 d &3O dftspRff .,1 J Iste s
I .R., 1999].

1 simdpgjo v L " oA OdEHEX Isd o By dyg {f isdAgOW L " 9 ©J K
Y dlstsy difliRdyy ts d3fy tizH | to > OO Hd@idls | B de'daB Aol S Is tste '
o Ote! dote Ojolsf ) s ) Q@ y J f dsitec@izO dif IigsdO t te d TR
Mo w L r offICAMRY (TRIF). TLRAR Y § s Od d3ts H j 2daylHaiiy/D8B I -
TIRAP, d dzH Iz y dhtd HAf jtoits © s M if O dzdfj § Js tz€, difEBBsTICAM -1 d
TICAM-2, y Istfstc d o t€ i d dzlsdj dzldzj tc W j dteHsQifftsle | Btgjdetffig/v L ¥ o OF
ey J ydw dug mdd d@asd, IRAK4, TBK1 d dzdKKi), L dzOydls j ¢
md dzd o &g cdigp tied o tsH & dej Wdstds®d) dzH 2 Ssufdiafj H J dzy
GJ defaslststsfie) HjamMisOdd sy lsza $arplsk dyj dzssls dzdz
f SHBtEE YyJ &Y s dfidzO d B tsigisjh jdzC Bz Is 5 g jlztizBz"
BsHEzdzveBEeslgll,q d 3Odzs g i) SR Is td trg 1999].
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1 sifstse N |Ndmghe Y. et al. (2006 j d3ts f s Isfd s g B)&H ez |5 ¢
(FI' k2 dI KSR ¢ kg ISt ls digis@ tg'O" X MY tc ] MBIz ¥
TLR4. | ftesBdfcl g d Pam3CSK4 Mo w L r o Gp WR4 d TLR2
Mistsls o j Isfiglstst dzas MyPDBS-L O 9 d Mdfdijsdts quHIdEWN2] to j dzy d
Juegdfser b jCdefjsls s wdRtS @ayai Y. et al.,, 2006]s Iz tc ff ooty jH j 02
[ Vedd L Hdsd (OBS &H § debs | U J4dBddg) H )jlxdn' | dzd Wddadjls) fn
g CD150+ COEBEBKkERSULEISKEtHs " h@Xjldsd o fztdizfp bs s Y
yd ¢ EDlin B.L. et al., 2011]) j to j MO® &BOy j dizdd Ckizj 1€ s ls dzts
BELEE 1 dUsB tc OB s IsHOSEAS it f o tLHAAste 2 M jfrpi@fdsts ts B dzts ©
1 & &dL B dteOlsHjodd idgstdj dzajdfdejsdztS giHddg" lgzde v ety H § dz
[Vl M 9B sdazd L SHOSA (O ABS 8H J dals § U 3Medrjdz) @dzH Zyd te
OC Isd o €A Is ts wydptS g sy Isfstc d o EHzplg dzd W sk Hzj Is ts y o
s zdovsdyd§ dgbgdislisp i ls & naeizdsifc Odizm § dzO dzls f #8s o
tSlei3r M jd2j yd dedz’wR | d3ts dzfgls fg dgtb ) jtedgdfdts f Iz digfv mylsfjddzq o C
MOditstsB dets[@hdrgy Wzd &t al.,, 2013]C W W j Cdgjryj e umeo w L r 5O
fsorh j dzag®@UmC toddflydigdnow L ™ o O jhdf@dzc d B dltbIs to (
ftoJ HIMsBBRALPAREE H d tc D] & jndtfBaizezra R. et al., 1990; HaE. et
al.,, 1995]a yd s Qy bl c c®f I8 j H | dinj=ddrsasfrilsdz] lEsSO tcJ dz
dundWw W j to] dzfiRdziadva M.,jBenezra R., 2003; Perk J., lavarone A., Benezra R
2005].1 yOMmisdad-hes @ g difisHH j toy Odeg Mis | Mis & ndzdzad v
to JO&ff &z dzwiyaftfdts © dzf §f dzQRizlsy Crpd &f al., 2007]). tsIs jldsWfy d3w ¢ y O
dzj ¢ Olsd Wt jJ§ Braf § X Hszj, dgd3r M jodr sk §4fr] winded y O
¢ s dzd y jKBlUs © dzj IJRoEriguez S. et al.,, 2009k o j dzd y dhd ®is B dzt
Bz dziClslzfs dete ef to | f s Iz [@akizpdiafH. et al., 2011].

Sioud i ts © 606)f ¢ Ou @dgd tc JTIRAJTLR7, TLR8,d TLRY dzO
f 5o ] tcr CES4ATIS dizj I€t8Wn s digtsd t§ Pdzts.9rjAECAz B @D WE dzj Is ts
C sfls dze3sts ¢ Q4 dzso MBOMY § udw d yd dgf cf@3tgH © d3qLR
(d B3lz dats f Is d d3lzcd detfzgzidVidide d e iz ¢ V' sfigd ¢ ®8B)Y to o SH d
f totsH & Syydidts ¢ (ittzts ob, IL-6, IL8, TNFU GM-CSF), d dzn Iz y d te
HdW W j to] daCPBets § Ezlp lotsBd | dzts d ez@ezis tgkO o &z j €z §-adff B 5
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Yy dlsts¢ Pidetd . et al.,, 2006]. LinCD34+ CD38lo¢ dzj If d ts o dldimbgse?d
Y jsdz j1CSOm ( to j fdpjdfipztTddRsSots s3d kg1, TLR2, TLR3, TLR4d
TLR6 [De Luca K. et al., 2009]l € & dz' IPangJ)CSK(4) ® ¢ ts dzfLiR1g2
ted yd f Jsmddafglz daAff stz dzdsW § deHOfuld § te § dzljinf ©B3d-< AD38lo
¢ dzd Bdgq § dzts dda@iftsaidd o. dzj dzd d

] steB dzds i O dzd lsyidds' =g, i@ @ AR tc j y J § 1§t telq) dizv ¢
1 C MY tc jf fiishy d tte » dzt3 @ ts Czj A0 € Isy dayde sB Q9 5 Is ode@ELR
Misd i3z dz2CIGE s 6§ H  dovig Bindzd Wdg O yd ¥ s 514 Isd
C dzj s€LIsugd Maiz@ & gBleharski J.R. e@l., 2001; Farina C. et al., 2004;
Kruse M. et al., 2001l s OC &gz g ts o f§ jisdp tc | K JsdiABIs o 5B OC
zOL " 9 O &ezd &4 epdsls odg@LR Mis d d3kz ddy t3jaf 'y GisH dzts d3l
BOtC. j tokz

stsmilsdetz®& L ¢6ls TLR4-/-, TLRS/- d MyD88-/- d3r h j Y d3d J I
e f tzf g d sdpdetg i Bz" f Nt § o5 M ls deatsdg szt i " R
Is tc © dzin f dzQizizldsCo et  j ©zizy dizf d [ictilsNs eet al.,, 2010]., O
ts f) dzts 9 O g Ishii | 6 Ists dzdARC1@fc) MH | daOEA dzé UsilsdsfiziIs s
TLR- d ¢ dzO dzodz sOyfdef ts M ts B ) IYf asteted®dzq @ so J Mis j Mise |
fndztsaldpodsal~o s@ HIE Wtsh ded dz, thtgj H f ts datslgitgderdis ¢ j dz
dzd ¢ OdEER, o ssdgd Mdzjetsd L o ts ezt P dzf dzts P y Hztirds to 5 2
M shtssj@Zzdzd 6@ B&LIs d o gzts §) Is

l dzOMmists® & j dgy mde tow d3't BV Ilg QdeXe ts dzd ThR the@) u s
d 34 *HIg def fydzj H s RFE R ¢ dzO dzdsif @ddfe”) HU ete@ di s ¢
Bd € oists € tg b Odgdvizg Misfi s tc s B3O &zidzdzisF dftc | b | dzdsvis 2
f tcts B dzleliasd j ¢ Ists dzddg t€ @ dzfn ff dzO dMSH LIRY Xdzfj s Y § s ¢
Isd §f ®R2-/-, TLR4/- d dzdMyD88-/- d3" h Ok smdajj ctsj ydg dJ d
mMetslse | sdndsis g Gedizad dzd IR, TLRAd dZO0LR9tc j Yy J § Bvsdéas . et
al., 2012]. ¢etsdzdmMM@R o' L " o OflafH Z2C yef g W W j toj dzyd
s tc O dzf) f dzO dzls KBlis o TRikdz" oz Isas BOC to W@ Y tc OL T
dmimdzj v sd Gl J & &z c O dedsls'j dey d Ol die® Mis o 6 d
d3d H d O Istasjteusth doj igddsdDA3z dzks tg @ ez f dzO dzls f B8 5@ @ dedz'c ds
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s tste dzef dzH 2 Y d t6 tizee Q ddeftujf dgdf Jo Jdid i dzj H 2 £ ©BY 3
fsbj®yl] sy zdav yoSsziasdsdisds) o @®dzan { oW BELR-
fmd ¢ dzO dzda |Oayghal Y., Ling F., Wang H.C., Sun X.H., 2013].9 j H j dz
BrhOfsl uftcdosE dliseor N j dedktE tc AP B dzj M iSERE
fmis tc ts RO Bztzgzls AR+ € dzj I$SKICC. et al., 2011]1 { s dadg] te 5 WUddists
06 tsdzdliiRlets 0 dzj Stayscldz dzy &y @y Is to ts BOUAz fids § d

[ ¢ s dzupf L &2 Yig fz®Okz dz2v Qyfd i te JTEHRMEQ@[ & sJoo et al. (2011)
Msse h dBCSFdits B d dzd L S|ouQstizddn I digise tEd®j Y iso0 ¥ M j dzd
Ftocso § et tc JTERB d dshntc O 9 dzjndizfdsts B d dzd L ts o) Gudgd@z'CEE(
or L' df®©gish jO&flg d o dz iplf & JURRAEG ts 0 | to - digsdyestdi® dz
mKit + € dzj Etsdls digts & [Bo® Y.D. et al., 2011]p o Is tsdejg ) € dz¥ udssts
o sy Odzd sy de'sdef{fdas H z y d B b jtedydiztzy | Syddfids o to§ X H J
IsC Odgfs&lizUsO M s o FLRBIY ‘s Mte P eztiets T 2 dgvwys] d

Il Hl tsdzd&] TR, JMdzd H 2 5 &3V deliliz'cCddzO (i is 5 d3 d M dzj
o dzlz Is to d & drjels 5y dz'lssitf tsts alzOth @lsids| JP@ttka@ recognition receptor,
PRR) 9 Oy dzA &2 O tsL daPeed 2 Yy d v dzdzts dztsl off fg g dzry O fipdz"
Bts dzg ¢ fdrOedie] gizg. k5 jdzd @5 Is dztsdnly dsgzy ¢ ldedidy § f(Ctyps lectin
receptors, CLRs), dzlz ¢ dzj-fipdsfiH" o OH & g2tEzd ¢ s d3j to (NODBY d «
f sH B Y MJ  Imdeotidebinding oligomerization domain (NOBike
receptors, NLRS)),tcj Is d dzts§ & fipctglsizh 2 y d tc & jj dRIGI- S H 5B d
tc J y4 t Is S(tetinoic acidinducible gene (RIG)-like receptors RLRs)d
f zted dzj toctdju N IFH3IE+C dzj lu{ dzts 9 § M@ tc j MNLRKMAD?. Is
PRR dHj dzlsd W d yed@fizlg jlstc d Offizj fflzls d H ts ¢ deff CAAds d o d to
lsaipstafydigddz 2 W O € ISNE8B  (nuclear factor kappdight-chainenhancer of
activated B cells, NkB), C tslstY Rdzv jsdgd o j tc fr) OXAD @S te3c
Is tc O dafn ¢ teCdtsf dplsftafts dzd e & ) § «f g1y MfafseBd3lz detizts 6 OY B H s L
¢ dzj Is ts YlzfsSedrGs d d3lz dzCRR4+ € dzj Isup S dzts 0 @ & Odzd NBBRd3
ftodotEifdsle r M judgdify to § PR GhtE@dn ¢ YL Y sB0] j d
Hdzezd j dzsdHdels ¥ J o] dgydiifts® € d Qg b Mis o d Is jJTHR2 dgs
o s Odzd lsyjdds s’ (IAREAINL -16, GM-CSF) [Sioud M., Floisand Y., 2009].
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lod 5o t6] ) sk ddijd2d MY O dzjtaiadoch glet dzj Is tlpfie’ d2) s C
fsor N OjlssdBmdzseo gU s 3" M dd yj dztsoy €19 toj Mo
fztoddz) e b YUUNY RO BsH jREEDAEjee GYUMDT ¢ o
IsO¢ daBf{c O dzis @EFH Jj dzts L d dzis td diiiAfrpkiabeEy g 2z i d dzd o (
ftotsdzd W j @DOAS+q & &2y J dpEdemoli R.M. et al., 2004]r dzG d B J tots ©
fztod dzj oG Tfdig GzO dxdfLe@ s @) detf 3 | @z Is d o detslAp dscfs y dz
ydSdzofdzr M jflcafts i O & dzd d Rdsati. et al., 2011].

v OC thagte Q1 [ lifls § s d&z ndiatz'e pvediz) W L o ded3h § ts f ls dets
L. d @ s Odyydadils o d Is £ dz'indzedislszs|L o538 o' did3lz dzdzt
Md e dodd s®ydq @f bdndsi'z dz$ y d ts deoudzl jdatzyjjelzg] © o disfifs” |
n O tc O CdlsdjdzOiAidsQE i MC dzt yQisdn® " Miskzf B8k fdzyd Ok
Lo j dittds 56 9 tefntf O dfjzdaddise 2§ O dzd LdL) wddOds dfig wigtsaz@ste
o sy OdfjHdAGMe 5L d3ts i~ O dzdoL ddgyenlzg ) f O dizQdzd + Is 5
d i3s3z dafiatzd d B o tedzfrf IS iz dzd tefssd?j cf jz dz'
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13 jEjdzj tOtedy 2 lsjdydOd CafsdsdksL

131.1 j B § § figeiglee ©€s] Is ¢

1 0 doOmistswh d2 Bsdid dzls MlsOdzs tsyj 9 d H dzts,
Is¢ Odzj 2 stciBEZJ IS OLOdBBHj2MIsadWw HOY J [
i @34 2 Mise , ~nd BEGCJddzse, ddzedBdtoclkze h dn d
MdzOy j dedzOW ¢ St il tqOd YBe ,d/ gf dzd ftetsMmistcO
syoOc O Istc @9 d3f md ¢ d&z0dz! dz' - COMEC OH O i s
fOtsdtsecdyd M dn tc JORE gaf .5 ydets 2 ff teds y JsTh P dzj ©
LOHJ 2 MIlso 5o Odg zsC Odz' dz" | (s€0Odey M 4 ud
1 OB dz¢ WO Iffgtslse jIlsMilsakzs h dj dL d3j dzj dzd v dn
HdW W J tc] dayRplets®dRehertetal.,, 2013 . [ iy HE Isj d3, J Mk
f skzOcOlIs+, yYybts ftcjHJ dzj dzdzzt sz 9o 9o M
d StktcOdso dqcotcOr Is Miso BgzkzgIs fstcCztlzj IsC dzj S8 §)

s sfils dzr 2 BsLe or My Ojls o COyJ mMlse
fsfezdyyd?2, o I3 uyudfhd Hdov 6] Bsfsiisdy,
Motsdzsor 7 Cdzj ss¢ (fus), { dHBIlsj &zd Odz dz"
1 d3Btdcd4O dAf Hatsts B dz' n Cdzj sts¢ ([ C1s). ] tsls o
dZzOB dz¢ HOJj Isw d&desBddzdL Oydw 1 des, [ [Gepper EM. s
et al., 2005; Kucia M.J. et al., 2008; Hamou C. et al., 2009 mugj &€ szj lff Gsd
Ctotso st d €I sld to j 3 H s '@ "'y M GHfus € G
Ctsmts g yJdelis L& tc[Tgpper O.M. et al., 2005; Hamada H. et al., 2006; Schenl
S. et al., 2007; Qian H. et al., 2008; Hamou C. et al., 2009; Xynos A. et al., 2010; De
J. et al., 2011; Park D. et al., 2012; Zhao Wale 2012]),c H § Otf ts dzO difdztsls d
Qo lssiEYOMis & bbHsld) ) ls O dztdrplsdiz) Zdgdigfiy tiz' dz¢ Usck20 dejChu d Is
§ OO tcd Wauz] LdlotdsL d3tsw qidsw | 6] dzyafCiadz)sfsimE 3 H | dac
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ts tc ¢ O Oepper O.M. et al., 2005; Hamou C. et al., 2009; Chen Y. €Gl0; Si Y. et
al., 2010].

{ud & dBOdz§ biBYr wjecjdzwOYydd, O |
oL tosAipd& Pz ¢ dzgj tcdtctso Ols! ff sMmdzj IstceO@o d3" dzO
wdLdesdzse dyd MEdQ dzsz] - wied Qisyf o didn ¢ dz yO 4 s W
mMtse ' ISKJAQS, d -~ dzJ mMtsmistswis j dz' dztsfls ) z nd
ctolz §f Odzd Oo lststets o ) HSC dzd dzd yd m& d -

1 CMY J ed d3d dels Odz! dz" n BB H J dzv A B' dzO f oSt
o BL iIgsy detsMmIs IsjJtcOf Jolsdyd MSE B2 tej clzdzv ydd
stcQo BBOIsd yd MEsets Y BOY J ddW Is$Odg 21 Bq iz fn
Ht. , DawhB.2tal, 2008;SchuhA. etal., 2008;FanY. etal., 2010;Lam C.F. et
al., 2011;HaraY. etal., 2011;Nakamurar. etal., 2011;PatiS. etal., 2011;Borlongan
CV. et al.,, 2011; Zhao W. et al. , 2012] . ) Mo s syJ te
f SHtcOL 2d3j 0o O N j dotg cfplda] Bz dd o L etsmdzts?2 IS¢
us Otk csotsets fosdMmMatsyHjddy o ¢
Bdets 6 d BB 6 6 Oded UJ dzdfy o3 tc Htalihogsis rakeMo, Martmn

E., 2011;LeeJW. etal., 2011;Jablonsk&A, LukomskaB. 20117 . 1 t6J )
Mo w L Odzts M tslkhikmMisoadjd3 f§toj HiNlsOo dzj dzd 2
f slsj dzyd Odzj " Mlse sdztso ' A d ftetse j dzd Is tste o

CCieOf sdv ydv &Odsydmdj dder & + Sf jted d3j ¢
L dgHtsGgjdede" = #s o CdzddedSE L OltckzHdgw jIlsw
fsfzdyyd?2 s d fttscjddstted & Cdjkss a
Mdedzodzd L Oydw  ( d3d ¥ fdChiasdgjdpdadw,, St clOsizppad W
dzj sBatsHd d@ZO  H dzw dLBdtcOlsj dz' dagts? dBtsB d dzd L
HAWW jtoJ dzydtetso € d uws d NMatbissask.Eelke®tcMarbanE.S dz
2011;PhinneyD.D., 2012].

s zOmMmdud MSsd Gt HinlsOo dzj¥deddjdzts 5 ) te Jydflsds
njRsCddzoRd. 1ted dzj yjdedd HtsdastemCddid € d
LIsdrn WOCIktsttse. [ jyHE Isjds, o lsdatsh j dedd
d idxdd3 eseojHjddw Msdizddtekzshdn d Gt
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tcj Glzdzv Iststcdzron  d¥j GeCBIS: tistei s d3' H dzW Zmt j " dats 2
tcjebkzdzw ydw dzj tcodes?2 MmMdMmilsj dss?2 Y dL dzgj dedzr =
FCOLT 90jIs dzO otsodzj ydidedd A1 & o tJ0OSydqd
5 tetsdzd dzj tco des?2 MmdMmisj 3 o IsC Odzf dsts2 16
dzjo ' W MdaEztsC OC sd3 ktetseodzy MEkh jMmlsebkzils oL O
Ozddzse, Mkh jMmMlselzjls dzd Bdes otstsBh j.
liBsfsilsdyj MSOY Mosdsos OV Cdzj sC O f to,
Bzdz' sdf slsj dals dzlz © WtcOGC yds Cdzj ss¢ 0OF tsMmisk
fsf sdzdgj dzd j Cdzj stsyder » Ctsdif sdzj delstse Ctoso (
d bttsdisimejssyO0dzdj s MhMisOo dz0 j &5 YPtcs
Cdzj ss¢ € tsMis dameusC. e, @@9; Challen G.A. et al.,, 2009].
RHJjdsdWdSoOoydYy dzQ o sizO sffdgthald Hso Odedd f s9 §
RMfsdz L 2 &3OW Ctsd3B ddzOydw 859 j ten detsMmisdz n
Coazeadtd ydwdud M¢ sdy  dfO @ CCFmMDey (okidd / d Sl (I
" hj2LD34, CD133 (Ek vyj dztse Ret&@crakMZd @iz dat
Xynos A. etal, 2010]13 &5 {1 Ists?2 Ctdi3BddzOYydd d@ZOKLS jtotse
| 4 sftHtsdzé 5 X doagierny (Lido Scél'ckit'CD34) d NCstetslsC s
(shortterm) (Lin Scal'c-kit'CD34"). J. Chengff S tsdzdzj c OB (19 96
CD34dzz dzj o B wijlsdyj MSdj MICOEUYsws j) € Hzj 6
I BBtcdsdzseo . o IstsyCRL L 63 dzdgi Oo estcisimw  dzj
9" YdoOdzgdw, des dctc@OE o d Boff dalfcitsdzdff jisdis ©o o tc j
1 BBtod sdzOdz! detsets d f tsMisdzOlsOdz detséts teOL o d Lk
1 Of Qo Srzidd pydets? dHjdesdW S Oydd §ts 0Odzk
cOLodo Ojlsmw . rdazv dqLresdvydd dyf  dJazr e j = ®
dmMf sdzr Lkels Ctsdi3BddzOyds toj yj flsstetso SLAMz] Is
(signaling lymphocyte activation moleciyle o Is s@P yF[Gn,dzj CD 2 4Kdel d

MJ. .etal. , 2005] . L YJ dzseo J SO L Isd tej yd fIstst
[LarochelleA. etal., 2011].
[ dzw sB i W Mdzj ded W BBy - Oded L d3ts 9, f f tsd3

MOy sSHH jtey Oded] | &8, o ' SILhofill R.O1@X8; SradfiiihdAls j L
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etal., 2001;Watt F.M., HoganB.L.M. 2000]. 1 c¢cdzdh ©Or e ftof
&ZORBHWIsw o MIsOHdd fsé¢tsw. 1Twtsyjmfi or At
Mz yoO2dets [ v SCtsWddzH . ,1 QdgOmfislisjvtd d & . [d3ts,d3
cdzdh fesdgf'fyp 24 sfmw  Hdzvw BBSL dZOYJ ddw Mtso ¢ L
YdL dzj M sisB dzsMis d Moo sMf tesdL o j HJ] dz
HBYd edzd =  thin Hiz 2009tCislvs b.M. [et al., 2003;ZhangJ. et al, 2003;
Moore, K. A., Lemischka l. R., 2006;Lo CesloC. et al., 2007;Xie Y. et al., 2009;
ChanC.K. etal., 2008;Kiel M.J., MorrisonS.J., 2008;WagnerW. Etal. , 2008] .
WOCIktetse MdzjHizjls or H] dzdlIls! dzOdzdydj B OL (
BOLd MO d ftedmizlsmMisad] Mg H BPF IsGHz] Is
f sfdzj H dzd GESHT Br &z tBdzOtelzy jdz towWH Bts
nd B¢ ddz CXCL12, smisi sy sdzsddz ( Hits. ) ,
mMkh jMmMise jdzdets MECOL T 9 0OjIsfqw dz0O oL Od diZgtsH j 2 Mk
RBBZdScdMiss~dBd Ul N fisS @n@dzg H 5 oyded |
oBdzdLd HNezHiBN®c j dzdlzse s Mmdzisw Cdzj Ists¢ , )
f csdzsmls! (OS¢ dzOL . Cl1 dzH sMiIsOdz! dzgOwW eé dzdh C
SBtcOL 5o Odz0 Misj tsB dzOMIs O dz fc j HsjsT bsas jj dimtia] &
s BLERZO YO d&3F d&3d CO¢ ¢ Cdzj € di béna frjlsndetsi?2g  ocC ¢
sMmisj ¢ dzOMIs ©d3qd , ftcd {1 Istdz Misj sB dzOMlisT tc
Col3f tsdzj dzls | dzH s5Mis O, tsls e j[QaviLM] ét.al,2@3; Bhpmlz
J. et al,, 20083Wu J.Y. et al.,, 2000 CIsd CdzijlsSCd 1+ SCMftcj M
dz sBrtSHd®B » HAzYW tjekzdvydd c6j B@Bsf s Isdydf
Ang-1 , ZHjteyxdo O h 2 Bmi-bs ©BIlsoedgdQjs,h d 2 L O
Jaggesdl , M smMseMmMlselzes h d2 MO SH H j RagiaDad,s
2003; OhishiK., 2003;SudaT. et al., 2005;TaichmanR. S, 2005].} Ot OIls  tc § 5«
Ctedi3sdz (Y vy) OCIdedbkzjls tsmlsj sB &zOMIs™
Ybsts tsdz ftser M Ojls kleggedl dzezO L § B4 fotp Mg s d
sSOC dd3 B tcOLNSd]1 T WaggeHl oLOddsH j2MIsad ]
tcjebkdzdtclzi s W dL ddzts dMEbegIiyetpl2 , B @B BB . s)lsff O
fesHfmMdzsjoeo Htwddadforshdas Cdzjlstt dL HBzdIg 20


http://elibrary.ru/author_items.asp?auth=Weber,J.M.

43

fkh j Mmlse j dzgetid ' i QAR j  dz@loedzgcRer R.Eesal., [1989].
) sdzsy § dzd | ¢j st sduj MSdn ¢ dzj sts€

BISCtessCtoly j ddy ot dduiciuids | B dz) d jo ke §sis "
vOC, HAdls]jd ds tjfsflddtky [ ¢geot)f =Egd
Bdzdyj & ©fhlsjse&OmMsOod d ! dHshisk daj yj d
CsdBBdlsdteso Odzde’ j S tetso j Is olis @etgnCjetal, QPI.h j fls ¢

" Blood vessel . —
Q : \
Brels (O <., Differentlatlon — E_ndgthelial of X |

Bone marrow

Adipocyte »
Ecological HSC Niche Osteoclast

t dmMkzdesC 8 n BZOIsd yj M& tsg dL sBtOY J dzd 4§ cdzdh de
Mo sdzBazF B C d . l L wists Shjozawad/ fn Batshpdsg RSO : Exp
Hematol 2012.

l BBKOL YyoOn SCMmMlsdzsetts BSLEO d MmJ dzj L J dzl
OMMsydOoydge HDL1 B tsIsj dzdj &3 Msmiezutses. Clsd
co¢ mMtsmizu d KislGWJ., et ded,h OO0 (5] . yjtejL Mt
fesmiszf O Is 1 dzuhisCteddzde §j Md e dzOdzr sls ydts
WOCIssteses tisMmis O, f s Issizkz ¢ 5dzls QLS st g Is -f
WEdS ydsdzOdz' dzf 2 tslseo jls dz0 o dzj hdzd?2 Mlsd a3
slsdesh jdzgds € 1 dzHtslskz L OoadMmdls ls drn Wik
Cdzj sts¢ d3d ¢ tc Wis@nté iz rymggcAY 2006;Lo CelsoC. etal.,, 2009 . 1
d3dzj dZkprgyY. Lighengh. (2006) toj StekzCIlsdtctso Odad j


http://elibrary.ru/author_items.asp?auth=Ploemacher,R.E.
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fesdmMosHdls §8H Hj2Misoadj & 4% @3- )51 O fis 5 g i
C dzj Is ts Y dzts -5 (SHIFA § OE{tet®s j dzd yj dzd j S sdzyj dzls tc O
SDF1 tjckdadtkzjls otkddde dEseeds ds @Eadss
mMsmizH dmilskzs cdzdh 2z e, coBsLOotON jdzdj é L us
fsorh jddd L tetTordgy. L@yl R606]. [

tWH QOobttese HBHo jtoeOjls Mmtsdidej dad © tc O

SlsHj dz dz" | cdzdh d e, f s sdzz B § Milst &H ts §ts B
BICtossCtelzy jddy dOatSHWISMW o Isj Mdets?2 W Iz da
[Lo Celso C. et al., 2009; Xie Y. et al. , 20097 . I ud o dH dzts,

1 dzH s ) Isipt leisd Mis 52 ¢ dziiel M&., Merdsvn Sy. 42808;[o Celso
C. etal., 2009].

RL 9 J Mlsdzr mMstseh jdedw  dseddzdL Oydd 1+
fOyd,j dzstse ftsfmdzj tOL dzd ydz' = Istc Oo d3,MassaMls ts (
etal. , 2005] PaczkaimbklEdetalls] RO009] , { G&inglidd d
etal., 201 ] d sy shiykalal.stald, [ 2012] . JHEZOCES o ¢
las o twjdsHEzEZYydr d tjcjdej eOyder IsC Odz
dzj s toj H j Jofg leOg sy sIsCter IsT 2 o tsAffte@Edis dits ¢ fif ay
ftesyd Mitse (o yYOMmlisdats fifslid D. et §f © &PldadF) ot aff fy
(2003) ftcj HMisOaddzd cdfslsjLlz, sdzso Odz
Shdeso dzr s sdzsy jdzdJ B3 S BIsStets?2 W o dzw § Is fipw |
9 CdzjlsS¢d (O dedets? IsCOdzd d, Isj d3dzf)@dse
[Orlic D. et al., 2001;Lin F. et al. , 2003] . € 0OL Olsj dz iy
ftoj HiMlsOo dzj dz’ JHddzd ydz" @3d tcOBSISOdBd HId W
Cdzj s8¢ i L SH J tc Kydog'Adzts 21, adtDpEdou G. et al. (2009)
ECOLT" 90] s dzO dzp J diz@ wd ldzf gz' dzjsH j sy Odzd W
CsMdesdisL ctso" n J s © dh jddL Jtctse Odzdats 2
CoMmMsdzt B L 6 59 t56 ts HammutE.defrpl 5y HLJOBPY . [ dolststc O
Mod3dzy dedy BElseo jyHjdzdd, 5 CteO2dzj 2 d3d ey
BsLcO o otmMmisOdsodzj dzdd dh j &3dL d tctso O dzdzts
dL BmMEYyHjddY §dOmIsdydsmisd 4 d4s Istsls W
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B4 Mis dz’ J ddg § Cydd tSitejdedzr » s fitec
MoftesotsyHjdedd EZdzzyh O Is Itsiyls Badzgdpl B. efsak, O o
2004;SiY., TsouC.L., CroftK., Charol.F., 2010].

13. 2. G dzH O jtaixfcQ dadféisorsj@oig

CdzH BIsj dzd Ozt dz" § ftescj dzd ststede | Cdzj Is¢€
f s zdzv yde Yyt zdzdtelkzs h d n Cdzy sts¢, Iz 1
f s@zBIsOdzf geedsH O GlasdzGiEHay J @2 ¢ 1 Asalmaralled 9 7
al., 1991 ftcde j dzs € dL d3j dej dzd ® f OtcOH d ¢ d3"
Stec Odzad L BO. t Odzd J mMuydls Odzs ! Yylsts tsB o
ftesdmMrsHdIls yjtedL Mmistefsieds: Otelgerddsts jj didstaizr2j
Czi s€d dBJcectdtelzels ¢ dBiiMmlsk Wistedzddtotso Oded W
tcj ¢ Jj dzj ®@hadT, KdwamotoA., MasudaH., 201].1 © dzOfMmistsw h d 2
dL o j Misdg Ho Jj M sfzdzvydd L dzH sls j dizd C
GJ By tllfdudd dof cjisfsibduimnidy C13.
~n OtcOC Isj tocdzr 3 4 ] =yad ¥ te ~udptd§ lsfdz" 2 f otsW d dz 0]
[Asaharal ., KawamotoA., MasudaH., 2011.

1dBsfstsduimcdy C1s ftojHMmsOodvels
ftej HN J Mise j dzdizf[OQE dar dzr ®isigiHIsesd., 2005;ShepherdR.M.
et al , 2006] . ltojJ HY Bdztsy dIsj dz! dzts, 1150 )
ftesdmMaHdIs! dL ¢ SAgdhass.dkawatdac !, Masuga.s 2011].
1dBsfstsduimcdy 1 s (6L dlsdmedg ¢ GRIBSodE O Iz
& " d), sfdMpEe] ftffsf v B0t jtetse L dzH v, dzd
VEGFR2)-¢J dfsdfds isle dROiteiflf € D4 5) d ®BEBOKWEE G
(CD14 d YodnhT6lFdhal, POO5;Timmermand-. etal.,, 2007;Yoder M.C. et
al., 2007 TimmermansF. et al., 2009]. | J &3 s1 sdyd MSdJ ¢l
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tc OL dzd ydz' j YydlstsC d dz0 8 Is 8 tc Iststdsm Isu@f mdzjarassiday dz
endothelial growth factofVEGF)),d dzls j tc dzj 2 a3 8¢ d dz (ildexl€likir8

8 (IL-8), W OC sste ttsMlsO c'jEOBH] B0 " diitgzafdcy@eC Is
growth factor/scatter factdHHGF/ SF)) ctcOdzz dzsydIls Otcdzr 2 € 5 dzt
W O G Isgmtmulo€ytecolony stimulating factofG-CSF)) d, ¢ 0O¢ { sdzOG C
Ud oL §OwLOSEddzdz" | BJ -~ O0dzd L 3" Jndzjsth)@&g dnds o ft
[YoonC.H. etal., 2005;YoderM.C.etal. , 2007] . 1t dzsj ded® d
Cdzi s€d My smise dzr o ¢ dBailgyAS! efral, 2006;Masizia it Ist al.odzd -
2011].

14 cdisfstisduimcdy C1s daj SCMmYfte] fipgd:
d iz fistsW d dz fso jtorndzsisdzr = dBOKLS j ctseoYoants §
C.H. et al.,, 2005; TimmermansF. et al., 2009; Yoder M.C. et al. , 2007] .
GJ B st Isdyj M dn Cls ~nOOCIsjtejdz dedL G
] sdzOG O¢ Is, Ylsts 1 I1s@h Isfip izgj tfists folz da Y &z dztsye | dzgj |
HgWW jtoj dzydqteso Cd HB 1 dzHslsj dzd Odz! dzr = ¢z
fsotcd YHJ ddW d W wodgdviddz étlal., 2003 eHs d ffin~ S H § «
GjBsyfsiIsdyijmMeédns C1ls MO IsMmw dzj w ydzvwdg.
gL Ctose jdetsmder =« MtsmMkzutse ddzd dzj ¢ JABEYrss!
T, Kawamoto A, MasudaH., 2011]. ] 1My jtedd3y dzgls O f 5C OL
qh j Bddj fSste tej Y H fdedsd mMnsHdIs BsB ddzd L Oyd
f tese j dzd Is s to dAVidssaM. dejals ®OD5; Fandri M. et al. 20117,
M smMtseMlseo z¢ Is dzi so OMEdzwtedL Oydd flzlsj
HdWW jtoj dzydteso CO o 1 dzgHtslsj dzdOdz? dz" j G dzj s
W OC Is sMESK SDF1, IGF-1) [TepperO.M. et al., 2005;Urbich C. et al., 2005].
AdlstsCaeH j 2 Mlso e s BJeteOyYydd Ltcj dzr » 1 dzgH S|
Cdzj g Hh jMmlse Jj dzdzd € 59 ) sB dzOMig'j W dWyiftdsds:
HdMWEdS ydwy C1s dydls ftedejMmMisd & Elswy j«
YoOMmlsdesmisd dzOB dzt H O] Is ez Fflidi& R & gl., 2009;$afrentng dz
SA. et al. , 20077 . stcOdemf dzOdzls Oydqw €C1 s i)
bz yh OjIs WhkdC ydssdzOdz' dz' §  ts€ FanYO & l.dap10]dzo
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d dz? O@d{les ¢ OSehultA. dtal. , 2008] ,  tso tcicSHdiadzd.F.
etal., 2011;Nakamurar. etal., 2011].

13. 3. [ jL jQif s aOdieigps S

[ JLJdemddB3O0dz! dzr | flsio tsldds o "d3jlz dz/C lelzf fst€ 1§ J dzls d
CGjdBsf st Isdyj MEsets ftesdMmn sy Hj ded W . s o
oL totsmdzise s ofs dLtOHEzd Y diFPdzy  d L Pitterngdns. felzet alts1998)s L
ydtotse 52  Ziske RAdzdt al , 20017 , i J tcd W@heng B.R.,l¢
SelvaratnamL., Abbas A.A., Kamarul T. 2 01 2] Da Sikg Melietles L., [
Chagastelle®.C., Nardi N.B. 2 0 0 dDa Silvayeirelie€l ., Chagastelle®.C.,
NardiNB. , 2006] d T DgddppNs\dzetal., 2§10 yts zO ¢ O & als
d Misd Mise j dzde’f it sz MggE dz W "Az2O~ SH JIs! Mw  gDaFilyate d
MeirellesL., Chagastelle®.C., Nardi N.B., 2006;FengJ., MantessadA., SharpeP.T.,
2010] . JidLjdzanddzOdz dz" § Mlsosdztse ' j Indzafrds € «
) Cdzj s€d B L J dzn d 3Odz? dz" ~ dzd dzd 2 (sfis
OH d { sy Hitenger M.F. et al. 1999], dzd dme dzs yO, Is
Cdzi sCdHtcf c d n L OtetsHT M jor 7 zd MisC 59, da(
dzj 2 otsdaets f s H tsB dzSapaki Ml.dzgtlsdl.,d 2008; Bae K.S. et al.,
2011).f j Y HEZ dZOtesHdz" &3 BN j Miso sBCTE dzH ldAs y dss2s L
WdBtotsB zOMistsf sHtsB dz2" =, ftoddzdf O h dn o&Gd f
~n Ot OC Isj tod(Mrisfds=Odpddzts 0 dzj dzd J , oH qWdzj de§ dizy dhts t
dzd dzofi gitro) toj € tsd3j dzH tsodldgisL fzBt  dg@dzr dzr i3 A3z ©
Mistets B3O dz' dzf d3d ¢ AAHdWiItOEBA etdl. 2A0% s )

[BhjftcddzwIsse s MisOdzH Otels © Cdslsizhdf jdzsjed d H «
Yyd dzse j €O d Y dotslsdzyr = dzjls. stedlsjtedw dzd Gt
OHG jL dw ¢ f &zOMmisd ¢ Iz i ted fmis O dzH O tedz@irzd-y g
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Odzlsde £ gtk 6 5, CD73 d CD9O0MmY joys{itydlsyfg I9neC o jm
(lineagespecifig d @GO3} ,j tcj dzydqicsoa C O o HtesBdteC j
d =~ tsdzH tc DompGciNe etal] 2006]) 5 W EZdzC yd sdzOdz' dz" dz -
s CBMlsdesets BSLEO dir h j2 ot dwBesetd Mts
(MOWstsB dats o dzj dzd 4§ , OHG jLdw CH dfddz® M ilssdkid ¢
1 CMftej MM d d/SEded PDGFRU, ftod 1 Istsd3
GJ B st Isduyuj MSdr € dzjHarwoUC. aeal., 2609;Mofikayad etialls fy v
2009] . ) LOQoadMmMddissmisd s dhlstsyded ¢ © Is€
o Otc! dqieso Ols .

1 st 22w y [ b s CemMdzte s dBsL O GOt ydmnd
MmO dzv jIs sl @ittedg@rMBy Mackay AM, Be8kBC, ¢t al., 1999;
Hamou C. et al. , 200097 . 1 tod L1 €My j tod d3d dzls O dz
BseddzdL Oydw o € tc HamouCdet aly QOBE Ehdny yedfal., 2(010].
[sBddzdL 8o Odzdzr | CoMmMsdzBZisL esor j [uws d&Bdc
[HamouC. et al., 2009;ChenY. etal. , 20107, GHJ, CO¢ f tsd
tcj 6 dzgj cOyYdd IsCOdzj YJrd W irtz®)figld @ dzte o digjfipidefisio dzt
HGF , EGF, VEGF( §dtc @FBIPHZD dzdNgwgen B.K. et al,
2010;Katsha A.M. et al. 20117 . t WH Qolssicso dzd
tej ezdzw ydd o dzj ¢ dzj ¥usy MzisZG Ku Yoz Ous @& 200 X[, Xu
Z., Xu Y., Cui G., 2005,Nguyen B.K. et al. , 20107 , d d3d3lz dizdzts
O dzls O G s dAP) [Cgtiz L.A.let al., 2007;DayanV. etal. |, 20117, i tcfs
HdWW jtoj deydtetse € d to-ff €d B Hz iy te'] BazSiafrH . B. et al.,
2010].} sdzOG O Is, Yls ts [ s CtsMmisdes ¢ s O degtxle’ o
ftesejdzdlssteds d3 § dzj Is§ Od3, otsodzj COB Isfmw o
dzi so OMSdwtedL Oydd ¢ sfdzj Istc OO0 d3" . 1 O- |
fjtor a, oCdzg yjdedjy 25% [ws ofs o dztso ts
MsmMizHntse ftod dh j dstlaodCretal] , Z 2HEOBEE" s + Cf
flosOdzedtsegj dzde" » WOCIststetso E [us o Kadpa j |
G. et al., 2007]. zdlsj tOlskztc] frips B M) @i &MY J tc quds.sdzl
stcQo dzf [ uws CtMmMlsdesets BsL O MY sdysEda d
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(rdddtedL Oydw) tsBtcOL thiod)ISuo J.¢ @eng . =ZighdsAy, d Is
2009] , d3j L Odzc d O dz'Waang JC.Y .S GlagolsgS.H ., Mpks Ry}, L eorg
CF. , 2008], PRaffB.jesak qzOfRID1 2] , Cdzj sC de s |
GarzaRodea A.S. et al. , 2011] d dzj ? tcsdeeigtElHas gz |
2011.f Hdz2OSC 8 1 Isd MBr IsdwWw tjHSd, d, 9 J tots
mMemMkutse, yjd3 orh jbftsdgvdzzlsr j 3 r OdedL d3r

J Lo zyd dzdz" j Mo s2Mlse O ¢ s Mmklslts d3fsd ¢ ot
ftedodzj € Olsj dzr dz€ dgg Is tsrdizts 2 Isj O dd. { H dzC
dMmmdzj H so Odzd 2 ZOf tcOo dzj dz2O 2O Iy sdz' L 59
CoOyd Mo j bteOdzmy dzOdzls O dzls O. v O¢, Hisdztste €
toj ydy dj dels© SBiOL 59 Odzd j dztso ' A Mtk H
sCdhjdg dscts Wt stcddzdtctses Odzdw o diBdIsBE ¢
sBhlzs Mmjtenjydeze WERSydyr o Emdztses dwWid Z.,d3ts
Guo J, Chang Q., Zhang A., 2009;Hughey C.C. et al.,, 2012].u tc O dzl {f dzO dz
CoMmMsdesdBsL s " 7 [ ws Es'tedr@zdtf s GcQ L6 Q dotbePdgar d L
CV.etal. , 2011 JZhaoW. gtal.J,dzd2 J 1 2QianH.¢§talyd 2 § 0 8]
[Pati S. et al. |, 2011] ftd +SMmfjted d3d dzlsOdz! dzts2 |
d 3Bz dzdzts 2 Is ts dGe W.@US 20E06jus H[Y . gtal., 2012].

13. 4. Of @iz tc d s elfAsc Gt jOls €

f Odzr § + d3B telfdtisHOBdzlz dgtsw & diz2y sl v dzOd B s dzj §
f dzt cdt slsj dzlsdz” &3 ws, dstOodzdLEztIsmw o Cfts
oL totsMdzs ¢ 5 KedadCetlad], 2aB&ZujaSurma E.K. etal., 2008;SovalatH.
etal, 2011]f €1 s lsdzd yorls &GOz j cOL d3] t6" , - B
f d&zOL BOIsd yd ME s ts slsdztsh § dzd W ) s tstcts dzlz
dzd M j datlz § dzj sfytsds d S dfJteylze filse Pls ' dzb §j Mt
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s j dzts B tc GRSAEQ 0 detsfls: d M shsedesfls: HgW W

LOtesHT N j or fKucdzdindt @lsoe 2006 ] . Clsd MmMets2Mmls
1 i3Btod sdzOdz! dzf = Mlseatsdztser 7 Cdzj ¢ . [ C1ls
Cdzj stsC CtsMisdets e ts ZubgESur&E.Kzet aizr, h j20 0[8 ] , C (

slsted yoOlsj timeade d §&D4 5, 3" M2 6L dIlslp dzt
Yy zseo J €O s CQ2abaSurmaE.K.Ceb &8l.4 2008;Sovalat H. et al.,
2011].s e s d3§ 1 Istsg s, zO0 Cdzj Istsydzsts? fso jton
f dzt tod {f tslijsdflstdy, SSEAL1l) [Kucia M. et al , 2006] d
1 fdB dZzOMIsO/ L OtesHT h j o ts2 dzepititastigerntn kne tstexs aell -
marker$ [ShinD.M. etal., 2010].

1 0 tcOdedzj 2 MisOHdd ¢ OfMmistclz ddff gty B dalz @ dzr g
ftoj HY sdzsy dIsj dz¢ dgty,OME G g dzcpdz0% tstc di3d tets 9 O dzd
dqetcOs s o 0Oy dglzs tc s dz ) tojf s 2dzv ydd Is €
[RatajczakM.Z. et al.,, 2008].] sL dBsy dfst 1 s CtsMlsdesets BsL ¢
f smislstc0o BBOIsdud MEs2 tjcjdzj cOydd IsSCaldad . «
1 MY J ted d3d dzls Odz! dz'sdzj SAOB daiste g dflatff 1=z & Isfmpw o 1
ydotslsdgr = o Ekfmdzses dwn 1 CMmY j ted d3J dzls Odz! dats
Bisdzj L dz ¢ MJ toH yKlciagv.J.detah 2@E8;AadzkiwskeE. et al., 2009;
WojakowskiW. etal., 2009 0f fglgtzk yyhydzlze W EkdzC yde { toc
ddW OtcCIsj] DawsB.@tta j PRO008] . lted IstcOo d3dy ¢
fsHO Jtec OjIsmw HWW J o] dzydPDavimBlefjal. 9 2088 { s
fsLdlsdedzr 2 1 WWjiCl {1Isdr € dzp Hzs S off Bis®
B4 ~ Odzd L BOA] .
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13.5. [jnoddLd t©jCtkzlsdtss Oddw Miset
Cofdzse s &L GO

1 sfmdzj fsotcj yHJ dad W C 5 dzls tc 5 dz L O tc
ftiesej dzdIststedz" = Cdzj stsC € tsils dets ¢ 5B fisdztsddd Ut
OCbBd - dBsdzy OHaesdzj J f sdzdzs s d iKada@aghid.R.,G k2
Kalia N. , 2011], i ted L Istsd3 slsdzd yoJ smw ,
oLOdABsHj2MsadwY MdedzOdz! dets?2 MmdMmlisy d3" d
C dzj Is@h&vakig E., Urbich C., Dimmeler S., 2008; Chen F.M. et al., 2011].J
ftesyd Mmd tcj Cteczlsdtctso Odad W Cdzy sC O ftotsnat
BB ddzdL Oydt dqL Ctmsdtsects ®@BsLcO o Ctdsot
OHG Jj L dH 20 o jtemndatsisd 1 dgHtsIsj dzd W, o Lo}
Ho dX Jd ded 4 9 n ftoda Fd Istsydztsa ts ftcsmlsts
fsotcindj@fesHj2Mbsod] -1ydfytsSedidsq § ISHIB)S d3 dz
Cdzi sCOr CBBMlsdzsets BSLEO dzj ydls o tshmdetse §
[Abbott J.D. et al., 2004;Ceradini D.J. et al. 20047 . [ H dz® OB O d
Bdesc ddB3d dMMdzj Hso OIsj dzv iz, o 1 Istsls { Hidsa j |
K. etal., 2004;Kwon SM. et al., 2008;BelemaBedadaF. et al., 2008 Si Y., Tsou
C.L., CroftK., Charol.F., 2010;Li Y. etal., 2011].

[BBddzdL OydwY d n SR Ez6 dI€ difdortschts dessiipisudg i ¢
¢ ts dzls te ts dz LO | us ) CoMmMsdzsBsSL ctso ™ R dz
YyqdistsC  &z@ 36 tsaf diffdze d B d teiiz® ¢ I tsl3g/ O d3d O kOS:
o dzj Cdzj stsydetsé s d3Dsdhefl.H) ®loodeyy LagpdstdRjw., 2009;
Chen FM. et al, 2011]1 tsfmdzj 9 BLH]2MIsadw slsdzd yoOJ
YydlstsCddetse { dghtslsjdzdj &3 Msmkzutse d OCIsdoe
stcQo Btetso Odzdzesects EZyoOmlsC © (ctOHd ] dzls Mmdoc
Ctsdzyd delstcOydd tosmistser nsWOS stsis syt joy dSotO] ks
Mlsosdzsor 7 Cdzj ssC  Wassbergbhetfal., §O06;Yisun &¢/ detal., [
2011;BrandaaD., 2011].
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ANOCIststs, f sdzlz yJ dzdzr & dz ] ls(sr6rfipls ad@ed fastok
1(SDF1)),d &zGXCL12- - j (3G d dz § s ©XLi(cgniblipis $C0-C motif)
ligand 1ZXCL1 2 ) , 2 yJ dztse j € OCXCIH2( te &2f j dsinitaBDE]] dzt
weo dzw g Isfpw  dBCASmEfsldyls,! R BECJdz2Z0 Mo w L OdzO
Mils d &3z dzOfdidy SWOQS Iststc dz ¢ tfuzls Ptoc ozl RE A tc JH J d
B d3] @Gy g ls OdzsBDPRL o yBEBRBsSH § 2 Mlsealzjls Istsdz! € ts
(CXCL12-CXCR4) [Bleuletal.,1999. HMzOC s B ' dzd { tsdzakg Yl wdasg Is
CXCL12 d&yils MmawLr o9 ©dtgBalab@xatkRet al.ic2D05;jBlelgts tc
al., 1996 BurnsJ.M. et al., 2006CruzOregoL. et al., 2011].

l 1 3B ted sdzOdz/ dzsd3 k@ tcOcp lsafff DS DFEOL et q  Is d
d detcOjls 90y d&kzt tctsde'c Opirwdlis & yd Knud HD, d20[14.
SDF1 o' fodzdzW jIs d3desy j Miso 5 Bk @Uadd 23) 0 59
weg dzw j Isfpyw nd BEOSIstcOC IsOdzlssdg  H dzw Cdzj sts¢€
B3 BB e Odzj , dBdEEAEIG ted l&tgRankinS. M., 2013. s tesd3d
SDF1 o™ Miskzk@®@Hbtsd OH dvO W tstis C : I b dzdzdzdf g o O
LOhMgh OJIs L dzts ¢ Oy fodgdds F dzd®B§ s 1§ W O dzd yJ fr
dzd 3w sy d Is O te dzfBdzgedz jA? &t &l 2D00. ] sdzOG O8 K, dldets
o Oy dzzy tetsdzr o toj ¢z dzw ydodd h Qg Is B iEis L & @ dzr
fsCddblzls! Sefglsdss jdcsddgaoPsds dd of Mot
stc©o d3" .

Jdyisemdw o CoMmisdatsdy d3tsL 6 j-1 defgdsi | &5 Q«
CXCR4 toj yJj  sCGatadind®d.Jjetrad., 2004 . l J etsW Is dzts, Is
BsHEzdZzdtclzjIsmw 1+ CMftcj MMdw disdzj S zdz OHG j L «
[Lataillade J.J. et al., 2000; Hidalgo A. et al., 2001; Liu X. et al., 2011.1 s dzj
Jqdzmikzdz! IsO cdisSmMdyud MSC d2zdz geH Bisjsdzg S yq IsO¢ |
B3d Misd Gsoti-YH] WEZOSOFIS, Yysts oL dzd ¢ O N
nd BECddz0 MfshHosfhtthiej ssLCARRE?2 &seddazdL O
CosMmMsdzsets BsSLEO o Ctoset d Cegafleil.Oefdl.d2004; s
Massberg S. et al., 2006; Youn SW. et al, 2011.1 dzOyd dztsmIs 1]
d3ssB d dzd L O yH/dC X(CRDAP 9 kmdkzscedwrs +CMf jtedd


http://translate.googleusercontent.com/translate_c?depth=1&hl=ru&prev=/search%3Fq%3DSDF-1%26newwindow%3D1%26espv%3D2%26biw%3D1307%26bih%3D471&rurl=translate.google.ru&sl=en&u=http://en.wikipedia.org/wiki/CXC_chemokine_receptors&usg=ALkJrhjbwEe1oEwtb_GkNVqe9q__tQbeqA#CXCR4
http://translate.googleusercontent.com/translate_c?depth=1&hl=ru&prev=/search%3Fq%3DSDF-1%26newwindow%3D1%26espv%3D2%26biw%3D1307%26bih%3D471&rurl=translate.google.ru&sl=en&u=http://en.wikipedia.org/wiki/Stromal_cell-derived_factor_1&usg=ALkJrhhB9xWUKuy0o2Ob2KlUs0BL_nLoNg#cite_note-16
http://translate.googleusercontent.com/translate_c?depth=1&hl=ru&prev=/search%3Fq%3DSDF-1%26newwindow%3D1%26espv%3D2%26biw%3D1307%26bih%3D471&rurl=translate.google.ru&sl=en&u=http://en.wikipedia.org/wiki/Stromal_cell-derived_factor_1&usg=ALkJrhhB9xWUKuy0o2Ob2KlUs0BL_nLoNg#cite_note-pmid16107333-17
http://translate.googleusercontent.com/translate_c?depth=1&hl=ru&prev=/search%3Fq%3DSDF-1%26newwindow%3D1%26espv%3D2%26biw%3D1307%26bih%3D471&rurl=translate.google.ru&sl=en&u=http://en.wikipedia.org/wiki/Stromal_cell-derived_factor_1&usg=ALkJrhhB9xWUKuy0o2Ob2KlUs0BL_nLoNg#cite_note-pmid16107333-17
http://ru.wikipedia.org/wiki/SDF-1_(%D0%B1%D0%B5%D0%BB%D0%BE%D0%BA)#cite_note-Lewellis-4
http://ru.wikipedia.org/wiki/B-%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82
http://ru.wikipedia.org/wiki/SDF-1_(%D0%B1%D0%B5%D0%BB%D0%BE%D0%BA)#cite_note-Rankin-1
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D1%8B_%D1%80%D0%BE%D1%81%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B8%D1%84%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BF%D1%82%D0%BE%D0%B7
http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D0%B0%D1%80%D0%BD%D1%8B%D0%B5_%D0%BB%D0%B5%D0%B9%D0%BA%D0%BE%D0%B7%D1%8B
http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D0%B0%D1%80%D0%BD%D1%8B%D0%B5_%D0%BB%D0%B5%D0%B9%D0%BA%D0%BE%D0%B7%D1%8B
http://ru.wikipedia.org/wiki/SDF-1_(%D0%B1%D0%B5%D0%BB%D0%BE%D0%BA)#cite_note-Burger-5
http://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D1%88%D0%B0_%D1%81%D1%82%D0%B2%D0%BE%D0%BB%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
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ghiddud Méts?2 SCOdzd) B'" dzO { te®&H gHstsakindsat,d te
2004;TangY.L.etal., 2003.1 4 FmSOdr Ismw [ O fiffls dGHS GSRPAF] Is 5
BseddzdL Oydd d o jtBtsea Cd [COsIfipls dals @& L LT
fesfkzdvyydd + CMftej Mind okt IKuaa®l. efats 2QPa T dtel Is «
al., 2011.

SDF1 tcj 6z dztghy jsI€fipyg J 2 ddzH Eydtelzj dzypakia W
inducible factorl Ui HIF-1 U)[Youn SW. et al., 201]. | Ekfmdztss dv A
(dhjdi3dw Is€0Odzj 2, ddew j Sydv, B, cPlsterdIdlss Oc
ddzd tsfkzrtdzj ots?2 tMmis) CdzjlsSd dddzj S dlsO
otsodzj yjdeder n, o OdzalzfftS§dsjdatfjiL o G j s 4 L . (
Licdltetsy 54 Isd dz, IstcOdzmW j toted ¢z,0C Bt 5 £ Is g dz- |
¢ dzj §SDF1), Flk-1, Flt-1 , stesdizB s YydlsOtedzr 2 W-OF Jststh OF
tesMisO WdBtotsB d&zOMisse ( bFGF) tyHigigs g ¢ dz
1dfsCmdudaEdenS ted § y dstisdadg’ls? s Hiz]j st
Is tc © dzf € te  § Qyts[dstdatly SNsds HI F, Mmls sy Ud dg-1 @il |
skl jHdd O KHODEY ]| dOk¢ dpd H0Od Rtctd jryj f Ist
Is te O dzfn dzts € @rig shgdsadgarton( receptor nuclear translocator i ARNT),
1L CMftej Midskzjlsmw Ctsdmisdlskzlsde dzts, -1 8 fighsts
Codzlstesdzdtclz j Isfpw s toj H | dijadzedd IsE0 B dffipisfdL deglliaatzC) dis
dzdL Csets ktesodz? S dMmMaabsyf @6 55 %hlsOC H Y hie &
i ARNT d MmisddzdaYydd ecdfistmMdudmcéds
steBZOdzdL 2zl Myt FNMddzdtckzj sy o MIsOIs ¢ (
o dHJ e OMY sL dzO jvdmf Hippehhiddbl)l 1 (ydzj dzts d3 C s
PedCodlsddzdtetseo Odzedw E3, jzy @l statfftdshfteijsH tso
HjGCIOHOEFIS2BRHRBSRE2 .

f drOdzd L3S SDffFtc ] H S0 Odzdets? BB ddZdL Oydd
BsLEO Hts CtsdzyO dzj dL zyj dz. [ Mis! me d
Yyqdtel zdzdtelzslh dRf tSipB Miso 2 j Is s B d dzd LA WI@ f.
HiMmjddhdedddL Oyds tgerpgiti B.b ettal, 200X CH4 Ed c
OCIsdodzsMmisd d3OIsted S Mdets?2 d3 SO dzdzs ff e tsIs § -§)iz0O L
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Mistets B3O dz! dzr =, ClWdg j dsdisjSdals@i s o 28 M | ¢ s )
Mistclz ® Kzf & dzj Is ts y dzts dHRisSIRR Ietcalf, 2001.1 sfdzj dsB dd
Cdzj sCd Bdetwdtelzs IsC gso gz EmMyvintsHizH OR
IstcOo d3" , L Oisty IsEOQ sz o sSHisdzd 9 O Is  C X
ftesdmMreHdls dBBJcteOydw ¢ BYyoOck { tcOBelgdded W
etal., 1999;CeradiniD.J. etal., 2004.

[ SMdH OL tSilsOls ff NGz v Bsdzj € & dzO, d ¢ tc O
Ctsdzj sMis OL JNOM ShflAsfideo]. H 5o Odzdzs ff tod dzd d@3Oj Is &
SDF1 d CKX¢R4f{IststcO Mlsotsdzsar 7 Cdzjlsts¢ € sy
CdzH BIsj dzd Odzr dzOwW  fd Ezl@hel@l nisi€ bxifler ynth@seeNBGSEH
zo j dzd yde O s -1 MU Rkl HMdI>Fe dSTFE" 2 d&3j ~ Oded L a3

IsC Oded & N.det 4. , 200097 . le NS dddimstfoBGdiEiiz]- Is
sf sftcj HisSo Odadz" 2 R~ tsd3d dzc 1 dzH BlIs j dddja@akK! efzal.
2004]. s tets A3y 1 bl 1,6 tcOg By dzlz 8 tc ts dz ) OH ¢

ftcj HN j MiIse j dzdzd € B o &ZzO (o jtomndzsMmisd -Mpsdnlz
CXCR4L Ooa dMmd d3" J dikprBirGkidz4. Letsdl.,, 2008]. htercellular adhesion
moleculel (ICAM-1) 1T 1 siBsdz] S zdzO 34 ) & dzj Is 5y dzts 2 OH (
Ldgh e @z dg" = Cdzj ssSCMEY § 6if je@h dzplsof b5 § i3s3z d
U tc O dzin d3j d3dctg Qdedz'ls s jo dAds?d §f @otch homolog 1, translocation
associatedNotchl). Notchfnd ¢ dzO dzd L @jylsf v o jeleh 28  to s dz )
OLodisdd, ¥ ted deduddaniisisf jOSeldsd efgidssic d = eyl M
) Is 5 d3 yd mdzj ) tcj czdzv ydd MO B dzts 9 «
HJWW Jte] dgzydtetse & d fiyseusdzmeyB.etal§ 2000i€enboyl[M. et
al.,, 2005;MizutaniK.etal. , 2007] . 1 Oy dztsimilsy oL Od BSHJ
Jagged ftotsHj @IsdzmMistcdicso OdzO Hdzv 6] Ctolzlsc
ILWWiCIlsO Mus d C1s Ctfhlsdztcets disL ¢ O dzO
dzr " j Rwon[ SM. et al, 2008;Li Y. etal, 2011].f j ~r OdzdL d3 ! IstsG 1
slsyOmisd MewL Odz i CXCR4 tjyjtlflststetd, dzC
CXCR4 tjydflsstc® dzO 59 | ton dztsis qdzs® ©fipldsai
d3r " j i Y[ et al, 2011]. Wang Y.C. et al. (2009) sB dzOtc |


http://ru.wikipedia.org/wiki/%D0%92%D0%BD%D0%B5%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B0%D1%82%D1%80%D0%B8%D0%BA%D1%81
http://humbio.ru/humbio/immunology/imm-gal/00120cc3.htm
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s sMtcj Hiso Odzdzlz & tej elzdzv yd s CXCR4 tej yjq ff
f tctsd M YMangHzd. etal.[ 2009].

CCL2(C-C mot i f | i g ah (on@cyte CherdpattrislotaRt Proteinil)
Yydsss deizs dzsmd s v -n § B3 el dsts CCCdzso ) . 1 t6j H
dztsh dzm 2 WY Wisis® ¢ Mgl y otsttsedO dzd Ldsdg) S st dIls O
siikh jMlse dzv j Is € tsdzlsttc s@azj Is OF OF tisfigle ditsdgtisL d 5o
dr &dctcOydats it O jeayrt Is ts tdMCEs1 H Wzy ZEQRE (GC
chemokine receptor type 2d dzdCD192 ( € dzOfmilsjte HIWW J to] d®yc
3" hd dats 2 Bts H j dzd gh j &3d d B OtcH O f totst
OoLOJddBsHJ Afgllseifwic] yjflststesdg CCR2 HdzvW =1 tsd3¢
fstcOY j dzdwv C tsMilsdets 3L ¢ s BeldinaBéplada s ditab, 28], € d
CCMmMftej MMdw CCR2 dz2O0 59 jtorn desisd dstsB d dzd L
9Oy dzs] L dzOYJ dzd W H dzv Sier sTsfu@.tiz,j Gipdt W., GharodgF.,h j
2010]. MCP-1-ff sftcj H tsdzdciadzOy d W d &B Bzt tzOlatnldns
f tetsd =y dbls to B te tscz @adigd dzdzdtdfI4f Hsfj g @ Is fH < s O j
o dzlz Is tc jdefdz R Is ddE® s M C[PeteppdB&adaF. etal. , 2008] .
d3dzj dzd & towW HACP-OBARBHclsIgN d ¢ dz0 dzdizj O Yplafs dz tc Of
H dzw Mo sdzseo ' - d fetsc J dzd Iststcdz’ ~ -1/CXAR4 IS s
Mde dzOdzdL Oydw, dzO0 ylss ESOL"™ 9 Oj smw dzd L
Y J dzts sMalentaK.L., Bettink S., BohmM., FriedrichE.B., 2011].

sOCWeC stster todsB)fisOz &OCdzH Sis j dzd O VERP 3 |-% O
saen (GCSH ttOmMmdzOlstcd o O smwditsdzj ¢ & @y fise g dz
tcj Ctezlsdtctseo Oded W Mlse sdztso ' - d ftetse j dzd Is t
stcOo 3OIsdyj MSdm dzOtelzh j dzgd v = . v O¢, zO te
steOo 3" , o Istsd3 ydfdzy fted d"jBJujmésd
99 JHJddJ VEGH i 2@lsealzj s ddsBddzdL Oydd
Wstcd3sdteseo Odzgd deseor o fMisfmizH Bapking[S.P.tej ak, j1888;tc C
Hattori K. et al., 2001; Wu X. et al., 2008; Pitchford Se€al., 2009]S ¢ L 5 ¢ jJelzdz"
seAmMfshsemisolzjls dBssdddL Oydd jdgdy §sdysp
SDF1 o CtfMlsdetdy st ey k2 &g hj2, Is0¢dd3 tsB


http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BA%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%BC%D0%BE%D0%BA%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%BC%D0%BE%D1%82%D0%B0%D0%BA%D1%81%D0%B8%D1%81
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D1%86%D0%B8%D1%82
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
http://ru.wikipedia.org/wiki/%D0%9C%D0%BB%D0%B5%D0%BA%D0%BE%D0%BF%D0%B8%D1%82%D0%B0%D1%8E%D1%89%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%81%D0%BF%D0%B0%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
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nd BECddZO o9 B dOMBAC BjcOw & Mujls + CLEvEsgue M f
J.P. et al., 2003; Pitchford S.C. et al., 2009]. Mo tsj d3 MBG Pifchfodddnd
Mo stEROGYP) EZCOLTr90jls d&O s, Ykt 0O0CIsd
VEGFR tjydtiltstese 2O (o jtndesiylsd € dzjls
zOB dz6 HOjIsMw ddzedBdtetso Odzedj BsBddzdL Oydd
VEGHt § yd § dEsERl ) , d Mbsdfdsze@ g’ ¢1 s d
Eyomis ¢ j Istc©o d3'-tc J YJ R FEESFRE) G[Pitchford S.C.et al,
2009l s otsdzy 9 BisGlisdzst dzgH BIsj dzd OV BZGR ) W O G6ts®
etsdz 4 W ydtese Odedzats 2  dzj so OMC zdzw ted L Oy«
tc OL 9 dOkdighpo$. etal., 2007].

L YJ &zso j C O -COEBEBG ds G dzd i jedzd O Is € tsdzj ycC
qh j &i3d udfirez s o8 digafy Oydd d RBdeteoOydd
M JdydW¥ dud M dnm HdztizH Sk § clzdzit Bdsdelnags st@l., 007,
BrandaadD. etal., 2011].

bHEiLdw Cdzilsts€, IsteO@dzft dzH tsls j dzd Ozt dzO W
BOlstedEmipdzy dBseddzdL Oydd d ~tsd3ddzc O Mmlso s
slsdzd yoOjIlsmw otseodzj yjdedy (Bdetsy J Mlsoa O d3tsdzj ¢
OHG j LIgtgQdzit dzH sls j dzif O e[ dfets 2d3d ae(@y d d 9 15 €
f etsfistc @delidg & Jsdpde'dzj Cid digj CEBSddz) Blsdesmwils ¢
C dzj Is Rdster B. et al, 2006; Thankamony S.P., Sackstein R., 2011],
BJ dzsC/ ddzlsj ¢ tod dzts o " \JCAM-INQA-GEOAN -2 B & d v délsSj 6
3z € z@2OEE] YohrdC.H[ etal., 2006;RusterB. et al., 2006; ThankamonyS.P.,
SacksteinR. , 201 1] , CXELPRECLAGKLCL2Q, CCL25)1 & d3tsdzj € L
Istce Odzt dzH sis j dzd O d2hadzireRainel Gwith D \RdingerG.E., Middleton
J 2011] ,djcCatzik® @ Bsydz" 2 BOtcdcm W2 toc
[ 19, sSCOdzjor 2 ddzedB dlstRy dgjOs@pzdzts i tizts Is
BdetecOydd o i 59 tc jRies ¢.detizd.R 2008;CTendzdau T et al.,
20094 sG ZOMtso OdzdzOY OB BISO { Iss2 fixiathvdas 2s ta
fsLotsdzv jIs MtsBdtcOls! 9 HwotejYHJddzsdz EkyC
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foscj ddlsstdy &7 CdzjltsS, dsedddL so Odzdz -
fesyj M’ Cdzjlsyds? d ISCOdzj o852 o] ¢ j dzj ¢

136. 4 s Ols & § dzd ufjtatfivs dzyy d Is Js dzitd @tdipisudj )16 ds g I
| dzH 5 ¢ jindsde tstifsde) Bt dzj g fomis s 6 O 0 3@I§ o i fidi o

] JdajteOydd MmMbotsddztseo' 7 d ftoescéj dad ststcdzs n
BSLEO o Y ootegthwd ddetzilz tzC I© diz, ghJj dzd d, W d
pdz' yeJ 2 3460 fodsmistsw dedets S sdzdzv § smw . [ H
tcj G dzj cOlsdodzse s tslso jIsO < dzHi8G j dzdz" = € dzj
sMmisOr Ismw b mEdz0Wzd ! W W j CIsdo desmis! Mmlso 5 dzs:
slsd3j yodzoOm: dm¢ dzt ydlsj dz' dzts dB@samldBo ebdb, @D0L; ¢
QianH. etal., 2008;SchubhA. etal., 2008;DawnB, Tiwari S, KuciaMJ, etal., 2008;Si
Y., TsouC.L., Croft K., Charol.F., 2010;FanY. etal., 2010;Lam C.F. et al., 2011,
NakamuraTl. etal., 2011;BorlonganC.V. etal., 2011;Pati S. etal., 2011;ZhaoW. et
al. 20127, 9 It yj eotjdw o CdzdddSj I,
Cdzy stsC B dzO dzj Méallarasdk, KrakdnN, iMartz® E.,[ 2011].C Is 5
tcOmMretsyHjded] o© twjLikzdz sOIsdedesmisd yomisdy
Cdadddud Msdas d ¢ mdzi rcte Hifflotzder®ldey JdZB0RYY | 2057,
sz HEZ ] Is slsdzj sdIs! , yls s, dzy MA3tsIs oW dzO
toj G jdej cOIsdodesets ftslsjdeydOdzO 1 dgH ts¢ j dadz
f sz yd dzdwv dmEdzs ydilsy oz! dets f sdztsy dls§ dz! datsG t
ftcsB dzj d3i tslso jIsMise j dzdzts . Teng@atab R@E) Vso Y &t a. dzd
(2007), Burst V.R. et al. (2010) MsOdzs dL o j Mmisdzts
tcj Ctozlsdtctso Oded W Mo sdztso ' n Cdzj Ists¢€ Csls
ydotslsdzr » &0 dzj € sls ity rnn IsYapeEisuda), Ghiu BEIsShym
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Tim D., 2006;lso Y. et al., 2007;BurstV.R. et al. , 2010] . 1dL & Ow
ftcjH SdzZOGOj d3" n 1 dzH 56 j dedz” n H s Iz f Oyc
L dz0yd sy dz' dz" 3 d3i 3o dHtse " di3d wWOL dzd ydw d3q
Cdzj stsC dgr M j 2Ginis|. eqal.,204;Detn@riugl ., 2005].

 dzv twOLtejh jddw otftesmMO B 1 WWJjSCIlsdoe dz
Y J dzts g.) Ya®@Der Spoelfn ¢ 5 dzdgj2c0A did) dalzlf #QBp0O)detaanalysiy
tcjLbEdz sOIstse C dzd datpdy3 MU 6 A mdzicz df O dzj L
[ JsCGz0dzdL Y sHIso jteHddz dzgdL Sk L+ W¥WWJ Clsd o da
qhjdidd MmjtHyo o € dzd dzd WgnmBed SpoeldTfi) etzalh ts €
2011].{ e e Odzed Y4 dzdzOW C dzd dzd y4 M OwW L W W Jj CIsd o dzt
dimimdzj Hs9 OIsjdzj 2 ¢ WOLWGOBKBIKS] dJIstsHB |
IstcOo BBOIsduyud MSdr dOtelz" j dzdwv s WER yd2 d MM
B3ts ) dzts tcOL H j dzd Is dzO Ho J sfmdats e dzr j G tc
dLBdKOIsj dz detsy fHtsor" h jdad J IsDE&RHD 'des S dzj 5 tHz
ctozfffjse jJ toh j demis o sds@alzdh ] digisis Hsw o [ fgzj Is ts y dat

Lo Jdzdyd ded J ftoesHisdzY dIsj dz¢ detsfyls tslso j Is
fOydj dzs© ffsmdzj ©ktcOoad3r ftoedodzj € OIsj dz' dzts
Yls ts ot dzj dedz" ftso j WO @&OEOIsT H dzW i sdzlz
Istc Odzmf dzOdzls Oy d Hsdztstem G d - Cdzj sts¢€ tsils ik
mMtsHj 2Mlsea d ] BseddzdL Oydd us CemMsdetse s K
zo j dzd yd dd¥ d~ o' ntBHWOGEe ' | Wdsidgizadwgdiys zd¢
COyd Mlse § Is tc O Esmuhidge &lse® ekls,© Z012] . ]l sHtsB dz
ftoj HdztsY j dz2 H dzw o jdzd yj deq w i & dzO 1 dzH tS G
f slsj dzyg Ofzts of3. o L CMt j ted d3d dzls § B' d&zO f tctSH
tcOL dzdyde" » MsjHddzj dzd?2 BP9 OBusdL G4
o ydtc$ zSaephedR M. tal., 2006; BroxmeyerH.E. etal., 2007;KuciaM.J. et
al., 2008; Pitchford S.C. et al. , 2009] , fted 1 Istsdz f tots
BB ddzdL 2j sets Isdif © € dzj Is tPifchfasdS.C.dtlaly 20@R]. L z |
CWWJjClsdodetsmls: Ocj dzssea, dssddzdL zehdan Ml
tcOL dgr » WHBBHjdVR IstcOo d3. |-p @ fd3ts By (piiflagifdets( 1 ¢
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[ 458 dL CsMmMsdzsets BsL ¢ O, ftcd L Issd3 dzC
stcOo dzd tcts o Odzdets ¢ 5 RtLBakamiydM. gtalj, 89d6;Liu F. et al.,
2006; Wu X. et al.,, 2008;Deng J. et al. 2009] . lrhj 1B8&@L T
Pd3j dzt h Oj s Ekbtej &kths omusqusi®ret pl. [ 20037 .
sBtcOL 53, LWWJClsr YydistsC d dzO d Jtsdf s-B @ firp 56 X0C
tej yd f Iststetsdz. [sBddzdL EZjls s d Ekdjdz h O,
shbstets?2 ¢ J yd datsy dats Pz dis dHC tefgtlet Reiéiors @ didts @) ds EXZRA) Is
[Mark A.L. etal. |, 20107 . CHY V2 1§ e phtaigftChfid ¥ st O fyls O
Mtse d3j MisdEBqz ddEdde Al RISOC, W OtedROSC sdzsedyj-m¢
1/CXCR4-f jtemtf J CIsdodzg" 2 fBHatsH © dsBddzdL Oyc
ssets Ykt dBsBddzdL tso Odzgdz" §| B AEZECOHB2 CX
fsotejyH] dedats? IsC Oded Mmdzj H Izjj Isdzp SO diaf 1S B'ls * -
] jotsteOdz! dats j 99 JHJdJ ddzedB dIsstc © W
(cilostazol) 9orL"90Ojls d3sBddzdL Oyde Gt s
1 9o o3 Misj (Kawatme)ake B. dxdal, 2001.1 tcd + S Mt j tod d3J
Otels j tod Odz! detsiaf df yedtelgsfHsiOL sz f s h Oj s 1 € fy
My Stej yde uids jf o fBZOF 1+ dzH Sls j dzf Oz dz" a3 1
ftod L Istsd3 tc J ¢ d st dsths ] Is fipvo O dABOY d dzc d B
dzd 5 dzls d d3" d EmCtt) dd J i KawshsYakiatsR et 1aldzH t
2017. ¢ dzOdzse dyde" § dL d&3j dgj dedw tslsdzj Yy O dzd ! |
dzO\y j dzj dzdz" & dzlz Is2©d ¢ dzj W{ce® d2@ dzr 2 PISK/AKE/MTOR.
KJdzlsteOdz! dz" &3 Codif sdzj dzls sz ) d & dald zts dzfs dzfs Is
PI3K/AKT/mTOR W dzw & I§ fipveisj dzlsW s MY s d daB € d tiz@Pi8K),
Cdd@KTImMTOR s ydlsOjlsfmw, ybts sHdd dqL [zdzd
n Ot OCIsjte] dz HAC dzp g gzHBo O slso j QP Fif st
tc ts fifldc, ts dzd W j, B PGB s dzd [ dH3dzO gL dzj MC sdz' € dnA
Wz dzC indfT dzO dz' dzts @ ts s ol wgMECubrey J. A. et al., 2013.
l Oydzr &8 BJHJOIststetsdz 9" ydo Oj ddsMmiIsd d dsHJ
1 dzH Sls dzd Oy O L NDQ | I1sIOCls deffr ditse N[G=XX)QL O dzfs
BseddzdL Oydd Cls d fsor hOjls @S Is & &) dzts oy


http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D1%83%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%81%D1%84%D0%BE%D0%B8%D0%BD%D0%BE%D0%B7%D0%B8%D1%82%D0%B8%D0%B4-3-%D0%BA%D0%B8%D0%BD%D0%B0%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%B5%D0%B8%D0%BD%D0%BA%D0%B8%D0%BD%D0%B0%D0%B7%D0%B0_B
https://ru.wikipedia.org/wiki/MTOR
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BF%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B8%D1%84%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BC%D0%B5%D0%BD_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B4%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D1%83%D1%82%D1%8C_PI3K/AKT/mTOR#cite_note-CSB-1
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sflsd 30 dz' dats?2 3 d L[UdoN. jetalls 2008 Gaztsdhds ef al., 2007;Li X.,
XuB.,2009 . uvtsydz' 2 BI~rOddL B3 HJj2Mlsodw eNOS

rdzv ke jdzdyd dedw Ctdzdy Msea O CoMmisdtsdtstL
sCOdgv 7, Msdizzdzv ydd d~ © yjdwa toj cj dzj teC
d IbtcOo B3BOIduiMEdr fYootclyH]Jjddwva oy dts (
nd BsSC Jddets ol CdngELF D Bizd Hzselectn, CD62E) [Sasaki T. et al., 2007;
Oh LY. et al.,, 2007; Hannoush E.J. et al., 201fi]H dz2OS¢ ts d3j Misdz" J
ydlssSddztseo dzy twjhOels fftesBdzy Bz toj Stelzlsd
B' Mistets 2 HjGteOHOYJdJd B dzj ¢ & dz. 1 to ] 6 e Lye
1 dzH 56 j dzdzr D.P. TdagsleftE Wang ( 201 1) ftedL ™ & O Is
tsBfMisswilsj dz Mise t5, Yybsts dzj Sslstster j ydlsts€do
sftejH]dzj dzdetsdz + sOf j ftedL o Odzr eteOdzd ydls:
[CrossD.P., WangC., 2011].

Rfsdz L so Odzd § G J dzdzts 2 s cOf dd f L o tsd
sBd My dudl! BSdjj EfMss2uydeks Mt Mid
s O¢, dzs ¢ Odz! dzts § Eimd dzj dzefljU +dS-ig§ MeFddy fydjds o
fsor hjdadJ Ctsdzyd dzlstceOyd d Mtsslse j bk dzdf *
Cdzyd dzlste©Oydd H S CshsdzBBL G tso SG B f tctsd
EmEtstej dedd ©BtcOL 59 Bidadk et alz2004;iKworfrBd/ndeal, BGHS8; [
HaiderH., JiangS,, Idris N.M., AshrafM., 2008;HuangM. etal., 2011].f J Y HEZ Is
tcjoczdwges + CMftej MMdd ItcOdzme j dzO o d tolz i) dzr
Bsydls ftedejMmisd ¢ dOwkzh jddy WdLdsdzsedy
Cdzyd G4 dedets?2 Isj O dd, 9 btz ydmdzi & ¢
fsdztsy j dedd &3 HJ dz o Mlslkzy Aujslsl figH jozeizsRe As¢j MedOdf

1 4 MsIstew O B dzZOH Yo Ot h ] 1 ¢y j ted
BsHEZdZY ydw stsdz: ¢85 GSHdets MdcecdzOdz! detsce s
fticdosHdlIs ¢ f sdztsy dIsj dz' dzts 3z LWW Sk i
Codzstesdzdtelz j d3" » [z ndzi azd WCrdzd dzZ¢f © f O ¢ Isigtstedgf’ dz L
Cdzy stsC BHdzddZ3 OGJj dzZssd3 H dzvints iz i) fg O tz® o diic
o " W 9 dAbdeid atif A. etal., 2008].] dzj L OodMmd ' =~ dMmmdzj H 5
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BSH j dzv A B dzts ftoesH | i3t dzmistcd te s 9 O dzts Y ls
Yydlste&d, orLreo0shdn Mdmlsj dsdzz diss Jdzd L O
Yd o3 o3ts dzts askad A.7. ¢etral. ,[2003;HannoushE.J. et al., 2011;Shin JW. et

al., 2011;Ko I.K. etal., 2012].

RIsOC, 1 dgH 5G J dzdz" j Mlso sdzso ' § d ftosaej
fedmMatsyHjddYy otodj COtlsqw o tjcejdaj teOY
[ Mdzso dzts] o dzd 3Odzdj dMmMmdzy Hiso Olsj dzgzf Is B t5 diAtso
Cdzj s¢ O3, 3 L J dzn d 3O dz! dzr d3 Miseo sdzsear o3 € dzj
Cdzj sSCOd3 d dB3Odz' df sH tge e BtrQ diyj @s dzOMistsw h d
orLreo0jls mMtsdgdzj dzedvw EyoOmlsdy 1 Isdrs Mlso Bk
Stcc OdzdL BO dzO@ fsotejyHjdzed] COC otsMmif Odzj
fsded 3Oded j] d3j =~ Oded L BBO s j H j dza§ vz figlis Sxdipididsoo
tcj G jdzj E@OYUdf{tsmdzj Hdzd J 2 0 dzj Is f otsH o d dzz &
CsdzmlsOlsOydd WOCIO MmMEkzh jmMlsotseo OdzdwY HB fdz
Il dgHtsG jdgdzr = s d Bdzj Szdzwteds » dgj - Odad L «
~nOOCIsjtedMmisds CtMmMisdsdBIsL ctso 'teAso @ dzd J(, A3t ds
~tsd3ddze, Htwdydodzidzdj, fHtesdzd®WjtcOydw, HJ!\
d o HOdz! dg 20§ ds. 1 4 s ilstow &zO dzj zHOYd
ZzOB &zt HOj IsMW Isjdzn j dzydw dmMf sdz' L 859 Oded W 1 ¢
IsC Odzd 2. ¢ dzjs i te vdztsls ) Vo ) tcj GJ dzJ cOIsd o dzlz
oLOdhisHj2AMIsadd odzj Cdzi ssydzse s d3OIsted ¢ MC
[Hdzso tcj d3j dedets W stcdzdtclzj Ismfv B OL O HddzW IS O
fts ML exOuded tzj-stcc Odzso ) d MY dzezs € Sdzptzg | Sy
ftose j dzd s stcdf B dzff Isitg IsslEtso, MMmlsswh s L
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14 (s fMjckcddddds cosh] O diizd § dzj tOYyd

14. 1. ) czs@z@dzdL Oydv, fsSHIsdYr d
mMde dzOdzdL Oydqw d +WWjClIlsr)

b totsls (B dia to s C fd Is teshdogytzgitamine, 5-HT) s dets o dz
B4 HdOjgidddsstsdzd dzj e d U B EY B HHS BBz Mistet
Sdetsmdlsmw € Bdtsej dzde’ 3 O3] k@ s s SFHOBAS R dz
i sdzlz y @l sy d3 f shdzj H 5 ec@lsi jteds C dgscls] ¢ tdakQ dizf s d3
Isted f ssW Odze d H to sk drHftelOL fiisRIs to d § Is 5 W O dz, CBlst
Hy OBt Mddzdtecseo Odzgds W Jjtedsj delstsdy Istedff S5
MacleanM.R., DempsieY., 2010J.u yj d&zte j $ O dzkzyh j oMmMjct
54 v 9 \yJ dzlstcOdz qidsle | delgd e ats®) . cH] Od3d dz
dzj 2tctsdzj HJ Olststc O ) dzj 2 tots dzdzr ~ md dz0f MO~
dzj 2esWdLdsdzsedyj MSdmas WEER yd2: 1 &sydtdz
sekydddd d ¢ O35l tclsaytdd @xlzdhjts, dz BejekcARZ i) ¢ 2
FionaOakley 2013 . 1 OteWHEZ M cdMmlsOdid dsdziifjctss B
Bisdzj oats?2 toj OCydd fted twOLHOY jdedd Mmj defmist

J d Misj Mise j dzdz" E tc ts kffjjaddtsm 5[ s ¢ #s ts dzd dzO te 1S ¢
tsuj dzd L € f Bdzts o dats § 3y Miets I delsigCL@izds Oy B ts -
1 dzls j totsh totsdzOW W d dzdz" J Cldzzis € I | dEddONdz! g dEtOg diz
O te Is J [Edfi@hibiS. et al., 2006; Sullivan C.C. et al., 2003;MacleanM.R., Dempsie
Y., 201Q. C dzH tsIsj dzd Odz' dzr j Cdzj s¢d dzd Istsdz! €t
mJ tc s BeppgrY, [MacLeanMR., 2008; EddahibiS. et al., 2006;MacleanMR,
DempsieY., 2010;Morecroft| et al.,, 2007 ] , dzts d + €Myt mMind ts
Msd®Bzdzdtekzs di d ddzcdse dtelze hidempsiesY], Mdchebnts tc
MR., 2008;KawahareK etal., 2008;Maassen/an DenBrink A etal., 2008; MacLean
MR., 2007;MacLeanMR, DempsieY., 2009].] S dh j iz ptsdzd dz Iz y
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Csdzstetsdzy MtsCteOh jdzdw S dzOHS R d3 " tyB dfOtdflz
stesdizB sYydIlsOn Cttsod d Iskydz Potehzirji G.CMaekers '™ -
Undem B.J., 2012] 1 ted fwotcjyHjdedd CdzjlsC (), dzO ¢
yomiscy s8¢ 0Odd, fp EuOoMmisdj &3 § jt©j-dxtfipy b
mMiteslstsdzddz dqL  dzOL 3" Ctetso (. lted MmMbtslsoe
Isz ydz J CdzjIs€d or H jdav & sy Jztg tsls Salzd dzg.OL $5C
9 0OL BHd &ZOIsOydd, HyWlisjdzt desfplsd H'™ 2 Olsj dz¢
Md eHnedglz 1 dMiss2 MdMmisy 3" , dEfdswns A, 3 jndsl
BOLCd d ML) sodg dai tEipfGdasipc Oydd IIStetse
ts B tc Odzdcd Ols to[Badgrr® 9 GrayJ.A., RothB.L., 2009]1 tctsH j d3ts dzfiyls to
oL OddsH] A MGsod] i d BBE dedzts Aherri@ Ry I201d]'¢ d3qf dgts > § Is
ftedosHdls! COC C dgjjdzdhyjjddzss , § st fifff O dzd |
[MossnerR., LeschK.P., 1998;KuberaM. et al., 2005].4j tetsils mdzded®d j Is 9 C
t6 ts dz! 9 dL B dgj dedd W j deslsdyf © f joyuJ diadspd
2@ tso toj ) H j dzdRudddfliR.G £tk 200§. 5-HT OCIsdo etz jildz" 2
MdedzOdz tojceckdzdtelzs h d2 CddzOL 2 9 JddizH Iz @dpdc
Istc OdzmW stcdgd tclz & h d 2 W Okblslts to  ota tChplsdgds H HHTHHS-o
iy fbspPpdqyudoOjls fftesdzdW j tc Ols fGeedat)sS. et@l$ Is c
1999 . [ 5B O9 dzj dzd § fnd plsds A dizOdz" <3 g dzlg s C
COfdderz yd ez j s M d dZSGHb1 [JanBdatzD,200&® tsdtcJ H Ml
OCIsde HJRAHtc 5y § BXs kL &tal, 2003.1 © d3F " d dats Hzj dgtisA Pz
cdf jtelsjder dd ¢ 0L Odzts, Yls s ST ke ts J§ 1§ dedsds, O «
tcjekdzdtclzjls Cdzj ssydz 2 yd&dz Mmtse d3j M ikiAsve
JM. etal., 2007.

4 J teslstsdzd dHT,nd d 5Hls t6J yJ f Edstc®E0ls dzlz & tc
o dL dzj H] WV Isjdz] cfsdydsd YO Risazs jols dzj 9 Od st
Bliotsdzn stej O fLbwid oSdztetn Bl.d 1995; Marcos E. et al, 2004. I
YWdLddsedyd M dndzj &Mdiilso B dzOtclzy do O Ismw
Yy kzdzdtekze h j ¢ s} tofinffj Gldstedesla{dflzld . dzj 6 S dr M tets
stesdizB sYydlsOdd d  dzHslsj dzd Odz' dzr d§dts dz) gzglzls &

C


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0025
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dzj etsaz d yYydueSlkzdzdtkzs h jcts M jrRtsy dzdsSdz@rddd &
5S¢ 0L Odzd fd l4f sy dfdzticjsis d U d MC ) dz@ @q eizdzd) fdz" ).
B LJdrnddBZO0dz dz" » b ] ECzfsRE@RN Jtovf sdzd W j toC
WdBltsB xtQptizsbB ztc] dzj ¢ Ty df &7 et RApERi(0.J. et
al., 2004.

Zdtest d? M JClstey vt W& J CA i b 9 dzj A1 ¢
tcOL dzstsBtcOL 4 &3 -y d3d R i jo Old ts te8sdgO MiIssw h j j
dHj dzsdw dydpEse Odsdyf se o yj § ISS8EIsH ) § telsSs
f sHIsd[Rishwer DW. et al., 2003. v ©¢51 R3 wo dzw j Isfpw d t
tej yd f Iststets ds, BohHlsOwz] daj flsBElsOB SIstesf dz" j§
Md &3d H sd3j dzdz" | , -B J gz vO@3Brdiein caBpled seventransmembrane
receptors(GPCR).v Mis O dzis o dzj dzts M~ SH MIs-bITER Md3jtds] OpJ fldsd
dzts tc O H te J. dz0 dgdsBAGRKCERISs Y3 ¢ | dzO dzd .

I MmtMmlsOs GPCR 9o & Gl 6 g @&CdfLuddtiing@EHEn,
5HTxsd -Hblctej Y4 ff IS@VJ;Gr(5)'HT1A’ 5HTig 5-HT1p, 51 Ue 51 urd -5
L Gasted Ud § s 5CWGE didB) ud - yi filsser )[Nic®ls B
DE etal, 2008 dzj HiZj Is Slsd3Blg qds'C, GRIER, Go piB8d3
tcj yj fsstetso , Mmiufiswsijodd Iso' L G dgigjHM¢ s dz! ¢ d d3d
fnd ¢ dz0Odz! dz' R v ORBUAE Fdz®fk sdo derMbsdd]f OL &isisds
tOMmh j Wdeii©ls d 1 d dzd ezt N Is i tiz @ O,y Ff dze Effcfudgtta defdis t
1,45 tcd ¥ s ipWdOds\y] dze dgd fiylg & lednw e W L O dzdzH ¢3 2 fi Is &
COfglpoj obttedydesets 3 Mifie s 3 d Or{deEO OMEMESiD C
sted W S @O¥sWOEZz dzH dslz jIs yJ ted L ydlsiey tisida j fds ts
COdzr ydJj or n 94 dkrosfodtslodzOls d yj ME Slelgs tot]] tsd & tzd
ftsor hjddde ydlstsL tsdz! dzts? [Bodkakn J. deisal, @Q04; Millgh ©
MJ.etal,200Bs tetsdsd + stsets § smdzy -mw v icd ynt kists!
OCIsdo dictzrs GL(TOdz6e dz. | s ROBE dzetsmilp B3EC2 Mlsoz €
md e dzOdz' dz" n B J dz{ & 5 dzts; d3@EIR jrdeSy Bo)s Is dets pw h
mMizy J e Bas?2 mjsdz®zd 1l sts@ts My di3d 2 Mise O te G L
Cdzj stsydets?2 { 1oa dadfdisjSentfyte jdm i) BPuresxjidas al., 2007,


http://en.wikipedia.org/wiki/G_proteins
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0030
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0030
http://en.wikipedia.org/wiki/Phosphoinositide_phospholipase_C
http://en.wikipedia.org/wiki/Phosphatidylinositol_4,5-bisphosphate
http://en.wikipedia.org/wiki/Diacyl_glycerol
http://en.wikipedia.org/wiki/Inositol_1,4,5-trisphosphate
http://en.wikipedia.org/wiki/Inositol_1,4,5-trisphosphate
http://en.wikipedia.org/wiki/Diacyl_glycerol
http://en.wikipedia.org/wiki/Protein_Kinase_C
http://en.wikipedia.org/wiki/Inositol_1,4,5-trisphosphate
http://en.wikipedia.org/wiki/Inositol_1,4,5-trisphosphate
http://en.wikipedia.org/wiki/Inositol_trisphosphate_receptor
http://en.wikipedia.org/wiki/Calcium_channel
http://en.wikipedia.org/wiki/Endoplasmic_reticulum
http://en.wikipedia.org/wiki/Gq_alpha_subunit#cite_note-alberts-1
http://en.wikipedia.org/wiki/Gq_alpha_subunit#cite_note-alberts-1
https://ru.wikipedia.org/wiki/G-%D0%B1%D0%B5%D0%BB%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BB%D0%B8%D1%84%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BF%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F_%D0%B3%D0%B5%D0%BD%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/Rho_%D0%93%D0%A2%D0%A4%D0%B0%D0%B7%D1%8B#cite_note-Boureux-1
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BusteloX.R. etal., 2007]d toj e zdzw ydqd d o defldsgddgieng jdis, EnoadEes o
Z20 A tc @ylzj Is s ¢ [MhatsuSaka. JWNakhbayashi., 2005.¢ € Isd 9 GOy d
S ZOMMO® 6B yjflsstese o7 LT 90OjlIs §tsHOs dzj dzd .
z tc ts 0 dagW yof A d, CPEMise d dzts gL tigezOo dzj
dzj 2 tc iNiptsods D.E., Nichols C.D., 200§. | Mmets tyjtej H' ,

i tslssded dz@C z@MmtEEk Stoj yj flsstese, dzO0f tots
Oji dzgd ZOLYydC dzOL &, MHj2Msokjls d&zOC s dzj dzd ¢
d, bkOSCdd tBtOLtsd, fHtwsdmMrntsHdls eaddwdad,j c

14. 2. 1 6MislscOo BOdyj MScj osmf Odj ddj

l smimis Odats 9 dzj dzd § ftsotcj yHJ dedz' R Is¢ Odzj 2
zdzd o § o Qlds deg cdgf v} MC dd3 3f ~ Odzd L Bsg, Ctedlis(
1 sfdzj IstcOo d3 cOL dzd ydz" § MmMdMmisg d3" 9 fsted
LOR dzz  sd telsor A d/ ddzd \Wymm BA.3 BOPTzdz" 7 tc € 1
LOYdodzj dzgdvV tcOdz, ot dgdese sdz d M€ ldzHnjnds'o derdétz
1 jteor 2 fsmislstcOo i3OI yj MS d?2 1 1lsOf
Cs®Rd sMisOlsdud MEddsd dL d3j dzj dedV di3d, o ISt
CsOckzdzw ydd. AOL O Mmoo jtels 9 Odzd W Mmd3d dav § Isr
EyoOfmls¢ iz Istc Qo d3" . J Mdijfno dzj dz@vw W @&OB
Wty esddW jcOlsdo d& j MHe d¢&d: B
WdBtocsB dzOMmistso . Cls?2 WOL,j] Mew2Mmlse j dadats
MzjHkzshdj LO WdBttLtd dagj MStd S5  dzj HJ
swy jMmisd tOde d SIf¥ O deds)dzda@® B dfrdzdO jy O fls d y da(
otsmMimlsOdzgsodzj dzdj JJ WEkdSydd dit jsdstsHj dzdstr
s ¢ OugghnT.A., 2007 WynnT.A., 2011].

djtoslssdzdd ftedddB3Oils EyoOfmMsdy o CCBOCGL
S5Y0ed §soite] yudlsizdve risipessisisy 1 @4 s 09 d M difs M


https://ru.wikipedia.org/wiki/Rho_%D0%93%D0%A2%D0%A4%D0%B0%D0%B7%D1%8B#cite_note-Boureux-1
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%BD
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0045
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0030
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LOftesMO O®Rddz My Ojl ddzduofom"aftcy j b dgf
dzd " j dedz' 7 HiJ BYH Y eEls ST BB ¢ MY shse fise iz
4 ud desydz’ = Mddzzmsdn o JMisj Mise j dade” [Eangz )
PA.etal,2008. 4 j StcjiIsdtelzj d3m 2 g totsdgaj ey d Is Gdfdi-yER W d
dzO fse Jton dzsisd mMesmMikzudmlsr A L dzH tsls § dzd Oc
CtsteH d dzd telz jiIs  d&yOyisCdor ] dsdsdd Cloutidi Ns dizlgl. OZDIP s o

lted otmfPdzj dededff o5z COJIs d EHjteydoeOJls
sCOL" 90]jIs R BBISOCMdud ME B84 1 HsjL Y igdssgKafigiorir-dzO
SukhovN.M., et al., 2006BoehmeS.A. et al., 2004] 1 L Od &3sH H2unk o Iz
L ud -Blhtej yjflssteoB3d Miteslssddd 26 j bz dgd & Qlf
¢ dzj Is §ldakigtf. et al., 2004; Mulleil. et al., 2009]¢ &3 dz Y- @, pL v § -5
HT.tej yj fIstster  fls d d3lz ozidf 4z 16, ILFBj N 1@g49d TNF-U Iz
Besdtsydilstso, yff tdziste g QO Is | dz' flzts HDuek ©. @teals BODSEHz" -
1\v ddedediizjls OfsflstL -EBEdzstidusisp] ffis st
MsrtOdzY jIs dBBsdzsydIs'™ o9 tsi§{OCRzEIEdaE] et dl) f260MN s B ) Ik

v OC 82 yYdlstsCW df cCtedFj IST NCFdzs y j o 28 totsdzr o
d MdecdoddL Oyd¥Y o dsMi®GH td toip @y oz dafids P dzdatz
LOBBdzj 9 Odzd 2 . ) 2008 G . B d&zd tsB dzOtctsH |
My elstsdzdidimde’jy J F Iststcts o B¢ tkiz] BRI didgethoxy
4-iodophenyB2-aminopropane B)-DOI ) { toj § v Is fylsee tizfy flsO dejOdzh
OtcldYu B. et al, 2008 stetsdzj (R)-I0k stwizts € d ez jUs
ddzH Eydtetseo Odzdzlz © 1 €Myt Mihd ¢ ftiecseo sy Odzd Is
(ICAM-1, VCAM-1) , yd Is 56, dleithe) (dl LA j(ME¥PL d deteX 3 CL
Cdnj yded € g . [ H DL | b tdailastslse BOG @4 sy disysh
Fojddud dzdi ydtel z dzdedNasPljaerdas, 261B Ctotso d | L

[ d2CBydlsT LCMfted MMdeze Is d&zO (s J ton dzts
tcjebkdzdtclzy ls nd BSOS AL Y dzy 2 Custyls(dsSstpdzts o ff
HJ dzH te d Is dz' d3d -G Sdzip jisksdaDiuptf et al., 2001;Abdouh M. et al., 2004,
BoehmeS.A. etal.,, 2004;VegalLdeL. etal., 2005;Kushni-SukhovN.M. etal., 2006;
Yin J. etal., 2006;CloezTayaranil., Changeuxl.P., 2007;LeonPonteM., AhernG.P.,


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0050
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0050
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0055
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0060
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0060
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0070
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0080
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0085
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3788795/#pone.0075426-Yu1

67

O'ConnellP.J., 2007;MenardG., Turmel V., BissonnetteE.Y., 2007;Levite M., 2008;
Muller T. et al |, 20009] . [ JrOdzdL i3 toj G lzdzw yc
9 ' Mmls zsfr@qnydation[Dai Y. etal., 2008;WattsS.W., PriestleyJ.R., 2009;Kim Y.

et al.,, 2010; Park D., Choi S.S.,, Ha K.S,, 2010;Liu Y. et al.,, 2011]. v j tc d3d ¢
oserotonylatiois ' dz tsL 9 Iz yj ddD.bpWa2l0tOh3e rc¢ iy dBerstongigtichio d3
Vo dzWpbmY fidy s @o d Md dstz@dz’ dz' dis dBY B O aAgp tefs lasiizd
o dzz Iste d ¢ dzjtfleadsyydg' i s o . l L Od d&zgs is § A3hfridzts iy & Exlsi§ (
(oL dzd & OF Is CHdadOlgj ddzlsdiftz’ ji M esisthdzd dz B A BJ
ftesdmnHdls Iftc Guziimkas) Gk gitesuH O dzd j -Octfplaldls G
Mo w LCjlsdsls i3 n OdzgdL i3 tsMbkh jMlsedzw j Ishwy o Mmdz
C dzj IpWMatfher DJetal., 2003. 1 s H O ddnizalagalenciaH. etal. (2012) 5HTP
mMdzdpl©O© O0CIsdo dztsfls Odzdzj e du MEBets otsMmy
WtcO0g WVd ( Oamibdminfraction-OV A) , HB®BOI dzd dizd O dzi o
zOL dzOyJ-dzd jJ fzd FDdzd L d3gsd3 Mmdzd 3 4 dzed Vv Odzdzj te G d 1
qddzededtetso Odzdj + St el Mid d s Blc@©tzhye yzlz & O i3d |
C dzj Is Ab@dlaVVdlenciaH. etal., 2012].

[dide "2y oty Epltsrdojsdis s + iy jteddj dzls
fpewiLroOsls M WL Ydded YglssC ddzse  d d dall ¢
Cdh j yiahif@JE. etal., 2009.[ B wiydzj dzdj { Issd3sz Oolstste
54 v d20 1 Isd sy mmr . 1 to tsfigdej 3 din) @ jsI€ ) ws IsL
MmJ tetsls tsdzd dzO. v O¢, 9 dB@Odz' » Ctdzyd dzlstcOydw
C dzj Is sifte tsch z CIht2[[Young M.R. et al., 1998 or MsCdy C ts¢
d dzc dmédlds d3dHfiglisds dglrlaizd to 50 O dzdziz ¥ -Uf dejslsias(S | de Oy {
2-tc j yJj f[Blamsm®D.O. et al., 1984] s W dsr hd dBjdzj oMy
o sy Odzj ded® o §J uJded Htcd Isfiplsl AnisiizayjOf O gL
1 U dzO ftosHEZS yds YydlstsS ddztsoe . [ Bl Widz d
fsedsh jddd d WY ¢ wQHUsdshtl s O ddd :UT N st
ddzn zydetSdan@les'j mmde ¢ Jj tej dzts i y[duG.B.friBlakety R.Bs,dzd
HewlettW.A.,2006. 1 J dMCdzs yj dets, ylsts { s RQPIdzd


http://en.wikipedia.org/wiki/Receptor_(biochemistry)
http://en.wikipedia.org/wiki/Signal_transduction
http://en.wikipedia.org/wiki/Serotonin
http://en.wikipedia.org/wiki/Intracellular
http://en.wikipedia.org/wiki/Glutamine
http://en.wikipedia.org/wiki/Covalent_bond
http://en.wikipedia.org/wiki/Transglutaminase
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdala-Valencia%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdala-Valencia%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0090
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0095
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0100
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0105
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0105
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Bsyils BTl yofmls: & MdMmilsj &3 Ctsdzlstesdzv o tsf
sSBteOIsdzs?2 Mo weL (d.

14. 3. 4 jdswmlOdzdnd ¢ dzOdzdL Oydw d WdsBtetsL

lfjtoar j dzO L OosdMmd BsMmils: W s BatesnO ¢ tsiszdA) J
) 1964 todaf.mMMmdzj H sdePAd 1 dzH 5 ¢ toc d dzdzts 2 COtcy
dimMmdzj Hse OIsj dzd B dzZOtclzy d dzd MmJ § o OJjabA. ettl.¢ tc
1964 . J Atetsi dzH 56 tod dzdz” 2 MddzHtctsd3 - OtOCIsj toc
dzj ¢ € d = [Kries9Rs yiqdgrenJA., Bull JM., 1973; Pavlovidv. _etal., 1999.

l dzzlstcd B te® h d dzdets jistcd oz A J dzdl] IS(ofidijfsergitf H © d&3j = O
Hi2fMlsodW Mows BBEAS dic] yd §f sstc O3], ftodotsH
¥ d B tc[ReifAundE., 1987]u OC 52 O eHE.gag jimlpj f5I€ O ts o | dzW dzlz
(OdzcfeAlur ami ne) M ts M eiiflsstddfoRs R, Clogdsdd &/ .,
R.L., 1998; RothmaR.B. etal., 2000;SetolaV. etal., 2003].} j tc ¢ ts dzd H 5 dzd &zf
dmfsdz! L z2j d3" 4§ HOzW dzj yj dedw BBdzj L dzd -HTRWGS
orL" 90 lIs WdBtotsL [AhtdndifAQ EpsvedVN.fiRP0d.H Yy O

1 jyJ de'sfmdzj tcOL dzd Y dg'un dz'ls tc Qipdefy C f d Is O h
L WWiClsdodzes otsMmisOdzOe dzd o O] Is dzd Istsdz' ¢
Mdztsy dgzks MstekzCIskztek (§J uyd desyde § fMddzzmtsd
sCOdzd . 1 Mdzy MJBdHiMYisd il bdAifds P dz
f sdzdets s ¢ o dadsom@nilsSIONGRO o Is P WYokdydma H.O.4et al,dz
1953. ¢ ElssCteddede | d f®OicBHede@ede gz b HE2Isd
tesmisy d tjejdzgjteOydd ¢ Otej dzdd dgBlsiAsL, dzryds-ts¢ «
1v B Mstets dwsBddzdL 2 sw d dzOC Of dzd @ O Is f
l'ejnjddi 9 jdzdudeOjl fsdadhjwoyds jfcC
sy dzsdets? oy L Sydd?2 ¢4 udded.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0115
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0125
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0130
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0130
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0145
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0155
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0155

69

Il Mmetj?2 ks dzd S ®Oylaglirtelc B ts QOB G L dAIBHS tc ts d3B 1S
COC dzO thmdso qets? dMmlet kel OFzd fGtoj HY Sdzsy
EyoOmlsebkils o tjcjdegjtcOydd 4 ud ded. bolsts
GjfOlshpbtsl hzj 2 o EkMmdztse d W A[LesujtalV &alj,Re0q.1 j
ltcd 1 Istsd3 Eklso jtoy HOjIsMw q vyldd tc®Op ezl fj s 2 to
GJJObtsydstse fiagdsQ@rydzifisdslsc O3 d o tW-ldae" |
tej yd f lststc Od3. tdLEd sOsHBoPRAEZ] HIEBESR R Y J
dmmdzj Hise Olsj dzj 2 -4 tsAOdzdpla §f dzdieigiaF e Ha) c QG o d
Miteslssdddd o fthmisdh jdBdyd MSsd o sfhmls Odzt
[Nocito A. et al., 2007. RdzsjtejMmjdz d Istsls qAWu@E JsyJ tfuldstss
Edzz yh O ls or" 3ydo Oj dzsMmis: x d olsls@zizd {ffijmy) elzdoc |
al., 2011d Mmoo w L Odzdzlsds dsin dzo B s ® filpded s ©Oyd d [ Eugef Ol
K. etal., 2011.

rtczeOv Cd@EOdZH O dMMmdzj Hs OIsj dzj 2 HteBH J
fJud ded E -Hni tedsisdslsatgpfatortiadr.Binet al., 2009. v Mmj sl
HdWdydlsdzr = Cter ipq waj 9 9 swsdgp thyplsO~ o M
f 56 dzsWQdgddz© dL SCdh jyded€ O. 1 dLi€y dzo EfiptSg
d odzzlstcd S dgjbsts(yldass BB S5ydIlsOtcdesets) B W fijde
OCIsdodzsfmils: §Jjyd dzd &g Vigm@dsddOm E toff nictsist

Rdzsjtejfp HtojHMmMlsOQoadw jls MmMtsseh jded o .
dMmlstsydzd WOr s50OC dL o j Misdets, IsAnty dzOUak i s dsd
N 4 dzydz ~ ftoslssC o, dLe jMlsdzO d~ tc ts dz
d d3o3lz dzdylstg Estfi . O o . Omenet ti or woddzO d
nsdzOdze dsydlstse. | jtody j CtdzyOdedwy ftotsH!
ftoesdzdW j tOyds -~ WslzOofflze d tetydfilso stcd yOlsj dz' c
[OmenettiA. etal.,, 2011.1] tslse jIs dz0 IstcOQo BBz Wi divaz'zAy d
ftesHEZSC yds TGF1 BIsW¥WdBtesB zZOMIs Oz .09 div §
LEmMy ) Mde M esksdddss ' ~  t6jwQ Y dsds tc tiss i
f SHO9 dzv ¥ Isw o WdtQ SAss dzBdze d sydlisr .


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0160
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0165
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0170
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0170
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0175
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0175
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0180
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0185
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lted btcOdmuHdWW jtej dydtese € j ) Cdzj sC d
mMddzzmMtsdH Odz' dz" § L 9 j L sinusdidal ljepaficddglliste cpilsSSHFCOY J «
L dz2OydIsj dz' dzts  md dzd olDs,ld  -HBTS: fiRiiddgll filjigd set alf
200.SHSCf tesdL oatsHW s Betetsdidaets] S tdzd yg mlsea s«
ddzededtolkzy Is ¢ sSTdettfMenn @@ 1, Oakley F., 2013 . J 1 Ists2
ddzd yd oyds+ WdBtetse j dzi L O fted L OB tsdzj 9 Od
Mddzz Mtsd H Odz! dzts 2 L9 JLHYOGKNMN  BEQakldyt(2013)1 J
tcOMMBOISBHEEOE SOy J Miso j hdzse dzs?2 @M fzgad J t
WdBtesL O k2 Btsdz! dgr = M =& tetsded ySHSCIdWIY Y ta O fite
tej yd flstster ¢ M elstsdzcfidaz. d{ IsBl§ 6] udDS s Isdz
Okzls s8¢ tc d dzdzats A3z d f OtcOS tc d dzdats o3Iz a3d
- 5 dzO dz¢ d ts y[RusldeibRiE. 2t)al., 2006y j dzj CIsd o dzf j BHiEs Oc
e Yyd flssteso ddzededtebkzt s HtosddWwjttOyds d
sBtcOL tHBS5-HB Mde dzOdzdL Oydvw 9 Oy dzO H dzw tc
IstcOdzmMH W W j o] dzyd s € B ZOMIs B tsb ™ Miskzf OJ Is
ftescted Mid tctso @ dad Wd3dj Etedrtskha®i M.R. d ¢ tdzdzjne
M teslstsdzd dzso 52 MJe dzOdzdL Oydgj 2 MmMeow L Odz dzd
GJfOBsyYydilstsoe . 1 O teOL dzd ydz" = BBHJj W E ff ts¢
HTptej yj f ststclz, WOttRBOS sdiBg Uy NT PrtcBaldsC @
ftotsH ] i3t dzmisted tetso O dzd Misd gz dzw yd f totsdzd W
¥ d B tc fEbr&himkhaniM.R. et al., 201]. 5HT fd ¢ dzOdz" , 9 jJtots
HTptej yj flststc’ ERO YL OdzyOD i d d3ts?2 OS¢ Isd 9 OGH.j 2
sO¢ dL o j Misdats, TGF1 M tHds?2 MmMlsstesdzr dd
Hicze®d dzv j Isfpw s h dzf d3 Mmis d dziz dzW I Estisty dggFausaim §
N. etal., 2006;GressneA.M. etal., 2007 .

[16€IdJi1960 cGEtHEZ B ZO HBCEM dzls Odzr dzts
dzj esyde” off WdBtesL 5d5. 1 @L dR@ujdedsio J d3jtflsed] fitf jOud
Chdizso degts?2 Bdzd o' L' o [GdmmiiR] O&Y dzR2zH ¥ g s
fdzj o ssW dBtetsL B'" dz sBtcOIsdd3r d3, 1 sMmdzj Blsd3j
fOydy dzsses wWdsteslsdud MSdy dL dj def dzdv o


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0190
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0190
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0190
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0195
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0200
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0200
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- tesgath U d J teJ M JtcOlsstedz j L OB tsdzj 9 Oded W ,
WdBtotsL , dzj G tsydzlz Otcls j tod Odz! dzlz ® cdyf jtcls
B sdzj L dg dzj cCdnr, Btotsdzn d Odz! dz" 2 tsBdzd s tco(
W d B tc gWilkon M.S.,, Wynn T.A., 2009.A d B tetSL dzj 6 C dn dzO E
Md Mls | dzdzts d3 [Alméidde jl.tods Lalj, 201] d dzzyj o sd s O
G tc z[Pehham JW., Hauerdensen M., 2003, ddzH zydtclzj Ismw [
ftoj f OOl O3d ( dzO1 tc d[Wmn ther Veelg M 13 tetsatg IO P ts tzdlz)
1v fted fObsdscedd dzje¢dms HB SCdzy0O dzj ¢
o j toj dzdztsfyls+ © csotsted Is s Istsds, Yylsts Odzqd
Isd {f Odzd Cdzj sts¢€ (stesdZdB tsydlsr d sz ydz §
His sdzdzd Is j dz' dats | 9 OL s50CIsd o dats § Hy2Mlsedj
Mitecslssdzdd COLT 90jls ftesW dBtotse j dedets j
ftosdzdW j tOyde W dBtcts dzOMm[kasS.L. &f al.,dkgPsWealshDels B
et al, 2004. \ OtV HE fm Istetsd3B sydls Odzd d Is Iz y
dzj 2tets1 dgH € tod dzdz" Cdzj s€d Mmd azls[JahnsaniDEls
Geagieff MK., 1989.1 tcsdzd W j tcOlsd o dzOW OCIsd o dztsfls
ftod dzj ¢ tsydats 2 Otcls j tod Odz! dats 2 cdf jtelsj daL d
B W d B totisad dz s s ydz" = Otelsjtedw n .

1o HY sdzOc O Isus,f | mBtd modzdzf B j tod tSH z
Otcls j cfDdzs gl j telsj daL d j 2 HtosdzdW jtedtelze M dj
o Mskzf O ls o COyYJ Mlso j - sMhdatsio@zts § 59 [ t)dsdztsyf
Lfdlsj dzdOdzt dzr R S dzjssS E fOydjdadsse f d
cdf jtelspdadsjd2 h dr € tsdzd Y M ls dr@dophan hygidpxglgse ) d
(tryptophan 5monooxygenase)Eddahibi S. et al. 200§.v tets o j dz md esls
Is tc O dzfn { thederpten®traisporte(SERTor 5-HTT)) tsMmtse j dzdzte " fipddds
o dzjeSdn. 14 JBERID uflsabB3izdOmdd j§f tetsdzd W j &
dzj csydes?2 OtelsjtedOdz' dets?2  cdZzOHSEBSBR M j ydz
OCIsde Oydd ofmdgwiPlsizsiERKE (RsERKIMAPK/ERK) f s
d dzls j tc dzO daffts Odgte{'d j d&d?) 5 Suflelpdéetnsl.R., DempsieY., et al,,
2010 .64 d ¢ dzO dz dz' 2 (RfiSERK, MAPRAKERK)T 1 Ists tsHddz L ¢


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0215
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0220
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0230
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0225
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0235
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0235
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0245
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0245
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0250
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0255
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0255
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zOdBtsdzy § ~ BtetsMdisc df@ dz'yde'dztz” H{rmitsge@actidtddPpfotein
kinasg . oty dzOL 9 Odzed j I8 Usjtsdsls tefOniis - a@ tfPdiClBARd C
Colwte ftoj HMIsQodzg dzO Hoeobkd3w BdzdL Sddi3d (s
[ Odzdz" 2 fzls! Bsy jls BT Is! OCIsdodtctse Odz
COEBte B C sster , Acjsdgisd d dzj 2 tc 5 is to O dzfn d3diisHds) =K
cOMmYf sL dzOt Ismw mMotslso el s § B Wdadimizfgdd dzC d c
dqadj yj f ssteOd3d, OMMsayydlc®didjdsg" Hgfy o ME ¢ o
i Iz Is @ dzdekracellular signategulated kinage o Ctsdzj ydesdz dlIsts
9" 3 do Ofdm(ts dzd W jdte Gzrpdjddzd W 4 dzd ¥ ff 5 HMeddpzidh. @)l
E.E., BlenisJ., 2011.

] H' R Ols] dz¢ des 1 v Mdifasyi@3jls 5dzj ¢ sydzlz © )
Btesdzrn M OL A3 d MlsdBedzdtezjls cdif j toff dz@ftyls dp
Cdzj sCOr CEd&zOHS A 3 " yMadLeamdd.R etdfak, 2600 &z B fig Iis
LWWiCls Miteslstsdddzd dsydls dddyddtss Ols!
dzj ¢ sydz n mMesmMikzH Bz i/~ dztf 2z lsw o2, O Is | tej L zdz
toj @3sSH j dzdteso OdzdwY ko j dzduydoe OjIsmw M tesisd
WdBtesL [djwHldr Isj d3, M oO0Gdjdgdj  fstctSa Mo W
mMitoslstsdzd dz0 fted dzj ctsydets? Otclsjtcd Odg' dgH§ L
dzd dL o jfipls j1d@t0.3 G tsH O Mydls Odzts fHTzate jUis ST ldstf
My jddj MsmMEruse dzj esydzs? Owlsjtedd §tod
sB &ZOH O Is dzj CBlsscts 2 Cdzd dzd yd m< 52 i sdz]
dz¢ H [D8moulinJ.C. etal, 1981.1 sdzj J Y tLHdzd] tOBESISI- &
HTigd -BBTptej yj flsstetse o MmtshizH [Dipdtspsfar@eah, 2021; 1
LaunayJM. et al., 2002; Morecroft. et al., 1999] O. Eickelberglp Mtsilstclz H &
(2010) MstsBh ddzd 5 Ytsor N j daddgd d -8 to j dgjmaf D d
f OydJ dzlstse fn qHdtsf Olsdyj M& d d3 WdeteL 5
ddels § efils Ry d Ofidzpasdgtadd j 2dH 5§ Olsd yd ME BB v
dzO B dz¥ H O dzts fry ! zo j dzd HiTged] j-HTAk € Y joiff o 50
HTatej yd fIstster BT dzd dzsC Odzd L 59 Odgr  dddlz 8%  Bzts
dZO2Hjdz G dzOo dzr &3 BBt OL d3 [dhigshdff flIsef alzd201d) d


https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%BF%D1%83%D1%82%D0%B8_MAPK
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BC%D0%BE%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D1%8B_%D1%80%D0%BE%D1%81%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%BC%D0%BE%D0%BA%D0%B8%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B9%D1%80%D0%BE%D0%BC%D0%B5%D0%B4%D0%B8%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%80%D0%BE%D0%B7%D0%B8%D0%BD%D0%BA%D0%B8%D0%BD%D0%B0%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/GPCR
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B8%D1%84%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0260
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0265
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0270
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0270
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0285
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ddzls OG sdktfifpistc j5y J f ststese t erugi de L dzOydlsy d
TGF 1 WdBttsB zOMIsOB ko d3 Mg j2Mmls o} jtaiptiaruafide] Hf
bz Oy dz¢ ydd dzj e<€dn, o-( difrizdrsfotefsvo RO dzdztizg
dzj S dna ddzlsj dzid o dzets M Is¢ Is ¥ drs @edsdz'’ | jdz] i tOH |4 8OjH t€OH]
dzOB dzt H Adeapre d C tsdzdzj ¢ : B dzf Bdsd tzd tzy d s =4 @ dedp s L
fso0) sipEly Mj tetsis sded dzO, dad L ai) qRFUIARIC) ¢ @ Bad dngs
tej yJ t &Egtds O dzfiffj tc@ddls Oc ®ldzd B QP hlsstetse  SB2 15
W d B tgRmhreA. et al., 2008

4 teHYPy dzsis! Mmj eslstsdd dzO sy ¢ gz Y d d
B 2O ftosH | dsdzmistctcts o Odz®ITdd6 j A3’y f IsBtetsezd " p
IlIsdds HJjWjSCltdg or MsC Ow 1 d3B to d 5 dzO dz' drO®
slsmizlsMise dwv Istc OblghQilzCs. et al.ngdo@h ypH o j torn i €Mt
HTptej yj flsstetseo dz0 ftso jtorn desMmisd § OtcH dtsdzd s
[Nebigil C.G. et al.,, 2003] ¢ e tsdzd flsay jth] f ststetse d §sor h
stcOdzlf stels j t©® MjtetslssdeddzO dJdzdyddtelze s €«
s k- tsdzd , M smMseMlse 28 Is cdf jtolstetsW dd fn
COtcH B sy dIstste W d xla®E asdz@Aj Isl2g o 9 ddzls j ®emls
¢ 5 dzdzd HyjtatimBonl.D. etal., 201l ¢ o sstc Odzd ftoj HY BdzZOGC O] Is
S-HT/5-HTsMd e dzOdzd L Oydd dzO S OwHdtsdR3dtsydls’ .

14 dMEdzt yojjlsmw sfftsmicj Hso OdzdzOW Y Jjtej L
B rOdg MisdBzdzv ydwvw WdBtese j EjJua®f o ®mfJtcl 5.
M esistsdzed da vy Jetg juld § St MsdBzdzdtezjls tots
Bisdz! dzgséts fMj teHyoO Is0B6,dlal by dos-8ENRBztsa 3¢ QOIS J
OHtj dzj ead Uj ME OV  Mis ¢ dBlfcRY & g y Jfif tistisldcarsjols f ls ¢
j Ctej ya[H-1 b L d-UT MR B tetsB dzOfls Odzd f Fiyaf @zi22008]1 ¢ O
LMy jedd delsy fJiwwlkzrdy dLsftsls] 6]y d
fsor hOjls  dzOL d3j Gzdil-1jb Lkdec®F NkE f fet @., 2PQ9] v
s C OkIsde Fustfels yj hlststez 3" P j2 d bk 3" hj?2
(Odzls Oc gdzg s Usjitcso ) dL s tetsls jj tis qiftsjds Isdzrjts W af ™
to] BSH ] dzdtetso Odzgd W  fiy to j dgdztB)yd W dzOzQ " B dztsC OH


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0290
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0300
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0305
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0295
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0310
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793867/#bb0315
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flsd MdedkoOdkdL Oydd ftsHkzSydd ydlsts§ ghdzts ¢
1 vsted Yy flststelz 3r M j2 d k2 & "Mj2 M JSBLDGES!
B3 »~ Odzd L O3, f sMmtc] H MiBIDds dig | Fildddds 6 5 d3the 2 Is
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ftesejddlsstedzr = CdzjIstsC, otodzj yjdeder = o
B' Is! dzOtelzh j detby s Qt§ Is terfrrzl @ipdsd W5o dzy Q fig iy

MgMmlsj & Codstesdy oM Odjddy, Br d&t {§t
OB SlsOhELlE jyd & d  Sljujfhlsej dzdz 7
fsMislstcOo O dYj MS d2 L sOf o s Odzj ded v

Gd3j sMmis Olsdrydgimdedagfifw d3d . w J tetslstsdzd dz f tod dzd
Oetej cOydd btesdBsydlstsa. 1 tyo0c,] f(sHBGy F
LOodMmddiismisd dls L OFE€ O O 3d dz My 04 Is
BdSCtesmMEHRRE S YIS 1L CMftej MMdtelze Is dzO i
i Bisdzd dzlz , Oz tcjebkdzdtclkzjls R j BSOS MdM
Cdzy sCOdpd ss¢ d ftesHEZSyde ydbtsSddestso. ] L (
51 v ) yd § igusdGddsdddz Misd @iz dzd w6z | ls § diEnjtddtds
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¢ dzj Is SIO-RIL-6, IL-8, IL12p4 0 TNF-Udisdesydls Odsd. 1 WO
detcOjls Cdzt yjokr totsdz o o8 Mit@ddjsded Hz'C Oulz
LOoadMmddiisMmis: WdBtesL O © twWOL dZdyder = 1§ Odgv .
[ iqHE Is]d,uv tWtadf H50stsdzsedd dzj 6 S dma HBJ2A K
d3ts d3d dzls d3ts ) dzts fn zo j to] dzdets s+ & Ctso tstod s
Hsf sdzdzad Isj dz detsj] 9 OLtsOCIsdoedetsy Hj2Mlsad]
Hi2Mlsedy o djecSdr, Misdizzdzdtezwy §totsdzdW j
1 OB dzt H AdzHabre d € tsdzdzj @ (20018 ) da@isCsAbLEsB, dzj- ts O
JqdzH Zydtctseo Odzdz" 2 WdBtotsL MewL Odz i ftsor h j
sy jIs B Is! BMdzOB dzj dz dz@ LudeQ Wi dedsisds OO dgl§ € dst
HTxtej yj flstste® ( SB215505) .

RIsOftej HMIsOo dzj dzdz" § o dzOMIstsw ir j 2z CAOzO &0 jO
sts, Mg mMlselzjls fjtemMf jSIsdoa O Cwtetcj Sydd o
teJ yd flssteses ¢ MmMjteslssdzdadzz. 1 1 Istsdy3 S tsdalsj
Bsyjls BT s HsMisdpdz @ yp et OBE2 HJ L 2 dz
MistczClskzter d W jjdsiseo yditetsej fIsOHJdzO ¢ C
oL diIgtsy dets s d ) MH jtoy de Odad d OCIsd o dats ks
otsmtf Odzj dzgdv d WdBttsL O fted IbsSCmduj MEts?
dm¢ dzs yJj dzts, Yls ts BdzsC OH O Mmj tesls sdzd dztsad -
o sy Odzj dzd J d WdBtesG j daj L st &1 Qs Hzts dgOJizE |
e 6 sdzOtedz n Mlso sdztseo ' - d ftesej dzd ssted
GjdBsf st Isdyj MEsets ftetsdmMa Y HJ ddW. RL Iz
YydfteseJfIsOHddzO M &34 dL o J Midgdd d3ikts off) onts 2 G
fsLodzdls toj Ctsd3j zH 89 Ols! jets o CdzddedCk
HisCdzddd ud MSdy d ¢ dzd dzdomid Y dsls tegidefijAdziRdaizs o
W zOdnmEdsteOls 9 dBOMMIsOB O dMMdzi Hiso Odzd 2
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| ZOD[OIsjtedOdz  d3j Hzsu' diMdzj Hise

2. 1. [ObjtwdOdz dhmMmdzj H 59 Odzd W

CCMmYy Jteddzd dzlsT ff tectso j-in @ dgy O &z0 d2/dA d ez S LA te
10 dzjHJ dz . rdotslsdegr §j ftmskfddzd dL slsH,
BESHJ dzj 2A 1 RRBJ ded [ . 1 . g’ teiddgQdesd@s § ( 2z H
d &34 J)Is MYutasiHOdzd § Y dotslsdz" = d + EMY jted dgi dalsc
Cdud mMédd § eadl$ fdsdsidgied (. 1. d sTsEIBY s
B Y HEzXRZOtsSH Az d3 f O d dzO d3, ftoddewIsr &3 [ o te
fsLeosdtsyds = YYdotslsdz n, dmftsd L k] dgeGlz ydzlz
yJ dzj 2 [ Eur opean Conventi on, 1986] . r
dzOn tsH d dzd ) o odeoOtwdd §ted-22 j a3ty ldci@ushizdds
o dzOy detsfisd 50N20%, o fAkg Ut tsd3d sty lsidf dfy
MisOdzH Otclsdzr =  ZOMIs FIBsMsE | Q dzfnls WP zC B H tc
d MtsHjtey Odzd HB dz2OyodzO dMmMmdzj Hise Odedw
teOyd tsdzj (f sdzdetstc Oy sdzdz” d3 GteOdzz dzd tetso O
ZzOB BtcOIststcdz’ n 3" h g2, Ctor M, ~sBvW ECse -CC
it 5100V 1) ,§f .fstesdL otsHMIse 5 -gehtgdtsec, ¢ ifftals d d3j ©

t yJ dz' s dme¢ dzs yJ dzd v Mj L tsdadz" = Ctsdzj B C
LSy Jedd3j dals™ B dzd  fuedsddech?) dz'f | tod SBMJ dadk
smizh § Mlsodzw dzd o BkZlstej dedzdj yomr . [ nhj2 Ekc

[ OMf ojdny) dy deo Slsde" = 65 Mjedvd +CMfjte
f sMisOo dzj dzdz" d3d L OHOYOBd d MesSCd L OBBKO
Mitedd BGlstsBtcOYJ dzts o IsOB d&zd ydJ
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vOBdizd Y@M tcjHjdzjdedy M dotskdy » s Mjtedw d3
wiedy cemyieded i el s
1 2 3

1. RMMdzj Hise Odzd j R dzls OC Is dgr 2
ydftesecjfsOHddzO d € j IsOdzf zo0 7, 14-j
f OcOdzj Ister dzj s € dn @ hg 130 mMizls ¢ d tcd 3tz
Emzsedwr o99jHjddw Bdzj s
dmmdzj Hise Odzd v ) .

2. RMMdzj Hise Odzd J R dzls OC Is dzr 2
ydftescej flsOHddzO dzO zo0 3, 7, -j
cOMYf sL dz0o O dB" J Cdzj sS€ d 130 fnlzlthj[;{e@[ﬁts;
fjtedW jteduy MEts?2 Ctotso L/ 1B
Eidztse dv A B dzj sd3d yd dzO
dfmfdzj Hise Odzd v ) .

3. RMMdzj Hise Odzd j Cd Rdzls OC Is dzr 2
Yydftescj flsOHdRPl daEDp lr@tse 4 20  -j3 0
AMJ Odz WO o ¢ tsdiEc jigzOdsts o8 LSy J ted d3j dz
Ctetselzd dgr h j 2 dzd dzd d 4571
99 JHJ ddvw B dzj sd3d yd dzO
dmmdzj Hise Odzd v ) .

4. RfMMdzj Hso Odedj HJ 2 R dzls OC Is dzr 2
d yditsejflsOHddO do E dzO -2 1 mkzls
C sdzdzOG j dzO I, IsdHB® j G s ¢ s o8 L St J tod d3d dz
CdOdzz e s dzts 0 52 CdMmdzslsr
& hj2 ddddd w57BL/6 9
B dzj scaBd yqd dzO ( d d3d3lz dzts W jdte'dj

5. RMMdzj Hso Odedj HJ 2 R dzls OC Is dzgr 2
d ydfiwesejflsOHddO dO ¢t dzO 47 fn
Mlso sdztse r 7 d fttsej dzd Iststd o8 L St Jtod d3d dz
BsLcej d Sttsoad EBLBE" p2 Iz¢
99 J HJdadW B dzj ts &3d ytd dfa® f
dmmdzj Hise Odzd v ) .

6. RMMdzj Hise Odzd j Rdzls OC Is dzr 2
ydftesed f sOHddzO0 dzO € tsdz z0 3, {4, ik
Mlsotsdzsor 7 Ctotso jlsotsteds R 45 1 St jtod di3j dz
Ctesod d Mmjdzirj dg€j BL/ 643
Emdzse v A 99 JHJddw ( d3iBl
dZzd 3dIsqdtelzs h dn tcOL 9 jH ] dad 2

7. RMMdzj Hise Odzd j R dzls OC Is dgr 2
ydftescejtjlsOHJdzO dzO ¢d &z0 3, g, mE
CD45'C dzj stsC CtsfisdescE s s Lz 45 1 ¢y j tod 3 dz
azr o hj 2 dzd dBif/d6 wH 7 kZMmdzs P de
Bz sdB3d yd dzO@ ( &3 ssHr € &z dz

Lemy gt
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ltesHBsd) J dzd 4 ISOB dzd y”

1 2 3

8. RMMdzj Hseo Odedy HJ 2 Rdzls OC Is dzr 2
d yYydqitesejflsOHddO dO ¢t &z0 3, g, mi
WdBtetsB dZOMIs dz' 7 -fS twizyj tsESHG’ ISdh LEMmY Jted B dz
CeMmMisdesdd d@BIL 64, Md dzj L § dz 65
#45BL/ 6 o bkfmdkzsedwama 99 JHJ
zd ZdIsdtckzs h dn teOL © § HJ dag
dmmdzj Hise Odzd v ) .

9. RMMdzi Hise OdzdJ HJ 2 R dzls OC Is dzgr 2
d HEgscj fIsOHdddO dz2O0 ¢ dzfs dz0 1 4-j B i
OHGj LIPS dE dzj sts ¢ Ctsmis 35 L St J tod d3d dz
M dzj L § Qc[ dq de¢dn Bl 6
Emdztse v 99 JHJjdzdWw B dzj tS¢
IsC Odzed ) .

10. RMMdzy Hise Odzed § 4 Is1Q fif R dzls OC Is dzgr 2
dzO fslsy dzyd Oz ¢ hoOd dzO -2 1 mils
HdWW Jjtej dzydtetse Sz o Cdzjls 45 L St J tod d3d dz
[ usft sHiSB dz2" n Cdzy ¢ dzj 6
45BL/ 6 © EmMdzscedwas 989 jHJd
Ckdz skter Is€ Odzd ydlstsdid Is

2.2. {jOcjdzsr

J tcOB SIS j d mftf jsaz} 4 lisch Odiz' 2 P deldiY cadisdidivts] d
ted yd ¥ Is G tdstOedzin j( Wigrdz | dz@)datesn dzstedH  ydy
Md MS o dc dSignels Bz ¢0)S BlstsBd20H O] Is ftoeslsdo
OCIsdoe detsfls' ¥ Hiften gty 4 defisimjary § sfmw fddz dz' d3 Od
ojhjmMsoatsds. [BEZOHOjIs IsOCy ] Odzlsdnr tsdzdSdzj tc
Peroutka R.V. Lebovitz SH. Snyder ( 1981) ydftwescecjflso

fnj etslstsdecbetmott jyj f stster . rd2misedi  ydiqdetsg
WedSydd d tjOCydd GcOddL EO &syjls BT IS
jeoksdddsj e duj MSdj o&jmOddL s , des &

[Tursrki et al, 1981; [ Oh C s MG d 2 ] -1 .1 d&zj B&B § d dzO0
ftotslsd o st Zn tsdzj oBlefoxa@gSdBagl@ls d § ts@L d dzd w ) .
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2.3. CCMmifjted Bj dzsOdz dzOW BisH § dz

yOfflsd ydets ©BOlddBs] ksChdujmSs] e
o' Lo Odzdzs] o0 jHjdedj B YydlssmlsOds O B dzj tsd3c

2. 4. JlojHjddj fHtoj f OcOIstso

1z s yddz sHdesSC tcOlsdets 9 9 SH d dzd 3 dizls tc @ Is t
NaCl0,9% [Ortiz L.A., GambelliF., McBrideC.etal. , 2003] . g dzv Od
s jteOydd dMftsd L so Odzd ddzc Odzv ydsdade 2 ¢
HiLddWdydiecsea Odzd 70% tOMmlse stesdz 1 Is Odzts dzO
15 Mtejdzddigd " jd tOMmMmj ¢ Ok @IS eqQlei z fdH it
WOmyde [hjjsdfs.Higifgetdls tOL Ho dY jixaivH o l§ € Odzgl 2 d3
0 J dzgstcOdzt dzgs?2 TMilsstetsdzj IstcOn j d. I1ts RAfBHLE
ddd j Cyd¥ BdZjsBdyddo M fod@Bsh! s Ofdyad
s j eOyYd tsdadats j i tsdzj sBtcOB Ols™ 9 Odzd O dzls d
ftedded dgOdzd L O 0 HJjdzg 1Sy jtedd3j dzlsO.

sJlsOdzmjteddz o HBL jNaQl(09% oz 68 f dzdd € @D Is tdx
(li1) vydtir 3 Y214 e dadl, § BEMdzf, SH desAdR Cdsxiz
99 jHJjddw Bdzj sd&3d yd dzO.

Adqitcse jfIsOHddz © HENaGl(0P% eke s ddzg 1L 00y
zo0 1, 3,216, H j7dz 1f3smdzy BGHdsCttOldses
B dzj sd3d yd dzO.

Ssdzlstetsdz! dzr &3 Yy dotslsdzr &3 ot oM n mjtedw
thdzso dwr o9otHddzd 1 CodoOdzj dzlsdzr 2 tsBi jJ g
fsCOLOI] dzd fsdzEyoOodzd ftod dMf sd L s Oded d



88

2.5, 1dqLO2dz dimmdzj Hts9 Oded v

1 © fjtcotsds 1 1s0Of J dmmdzj Hise Oded W dL 21
Odzlsdw dBteslsdud MSC djls@wdEddisd O ud Pdzigs 6 q dzO
O OS Y4 wjoOSydvy doteWtsdtsedyjmMéd toOmf
fjtedWjtdyj mMits?2 Ctesed. s tots d3j stsc ts, d3d
CsdBtsG § dzOIs § sCOdzd dzj eC€ dn a3 hj 2 stftcj HJ
B hdass C s dzdzOlg j d&g® M I 50O € sdzdzOG j d20 d & d O dzkz

l ststets? 1 IsOf dimimdzj Hise Odzd W B' dz f t
GjdBsf st sdyj MSdn d d&J L JdzmddBOdz dz' m fMis e

Csflsdesds &L cj, Cwsoad d d&eSdn o &
Bilzs B yddz® d ftjf OwOlsse ) Odidsdi,j tslstsdedc
] "cH] bktjlk!jeés 1O0fO0 wOBslk' dLkuy

Cdzs dzOdz! delz¥ OC Isd o dats igB45" C dizjj BHs& j Ldd tc@HCDAHLAJ t
Cdzj ss¢ CtsMmMsdesects BSL O, SCtetsoad d dzeCdn

1 OC das jydf' dzr 2 1 IsOf4, ol f smowhy dz duL |
CJdIsOdemJ to d dzO dzO HdWW Jj e deydtetse S Iz [ &5,
Ckdz Isd o d Ow&EQ dzd{de I€BAS dSRdzj Is 5 € dzv ¢ € dn d3r h g
fdzj o dssW dBtetsL O.

RfMMdzj Hise fdE[HiS fdgAS 5 €

1. 1 sdziz yJj dzdsjts Co wdmj jcf§ ~S dzj

2 . t OL HJ dzj dzd J i sdzlz yj dedzts 2 oL o jMmd dat
dzj OHG j Lk h s WttOCydd.

3. [y €O BjLjderddBOd dzf » o jtern desflsc

4. RMMdzj Hso Oded j € dzts dzO dzv AEER-C R limtsfiboddts fn)
Bt sdzsedyud ME OV Wi ddG& (i sidszEdy). 58 60O

5. RMMdzj Hiseo Odzdj§ ¢ slsj dzayd Gz tsip @36 ¢ € Holzy
Hdzd Isj dz! desds S kdz' sdeo dtetseo Odzd ( .
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6. J[yYyjdC O BiLjdrnddiz0d d'n f§tsojten detsls
tcjLlzdz sOIsj] HA&zdlsj &zt desets Ckdz Isdo dtetso Odzd
7. RMMdzjHtseo Odzdj HO¥ B teg deyditcfrdef T b s
8 . [ steW sdzse dyd M¢ O syj dz€ O Cdzj ssy

HWW jtoj dzydetse S (.

2.6. [jlsHr dMmMdjHEo Oded W

LdmstsdsedyimMStsy dMmhmdj HEp Qdedzg 55 Oded 9

L. 6., . fl@89]cdmssdscdyi MSdr dmfdjdise Of
WdChduesoOdd o 10% ©OMsost) dzj 2lkcOd dzs
fls OdzH Otels dzgs2  5j stsH € j . [ OO ddzdL dtets

sCtOh do Odzd G j s Odsdsts dy) fdfs/ldaPdztizdg H dzW 9r wp
o sy Odzj dzd v , O stfsteizh gds@gerdzL sd3AOdz H dzv By dz
MsjHddzdIsj dz dets?2 IsCOded o tstec Odzj .

[ dzZv COYHBGEB tBtOL YO d HEZYW COYHBGEB 9o
BICtosW slssetecOVNd?2 BjL fijtoj Cter lsdw s ofj:
400C tcOlsdztsds ko j dzd yd dzed d . dz3® ) s dgls tstq ds © dfde@o d3(
Lab. A1l Gart Zeise , ] J edzOdzd v ) fxioBGah EERES { Qal Z&sd=?,
] 4 ed3Odzed v ) , f s5HC dzt yJ dzdzats 2 ¢ i J tefts dzO dz
dLtsBtcOY jJdzdWw GBtOB OIS 9 Odzd M n  f B\=gyisions
Rel. 4. 8. 3 oy GudsiHj C sdzdzOG j detso r - o tsdzts € tsdz
dmMfsdz! L soOdzdj &3 MY J yd Odz' dats? WEdCydd H
dL 5B tcOy j dzd do. O S Hedmvdisndy Isw y d B dzd Is h
OdzOdzdL qtelzj &3r = B AZOMIs§ 2.

1tod o34 yOdddiymdzi*H s Odzed J o' ff B8 gzdzjmdzts . af3. fdas C
l.¢.
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R BBz dzsW jtedsj dzlsdz” 2 silstsH sy dzf du o5& d
CcdHEBSMdfesdddd o coBsej dOkj d&jccdn
so jHEYOLd 8 d3jlssHisd f] dMyfsd Lse Oded j &
&G h jo? Msslse jsmMBSgdj N i ddiEusaboBiptech &., LTD,
sdlso?) .

) tod d3j YOdEfjfdzj*H 5o Odzd j o' f sdzdzj dzts ® MisC
1. 6.

RA@zz dats W j tod3j dzlsdz”" 2 dRjlstsH sy jde€Sd Etetse d
Lictse j dz 3" h ddets e ts ¢ sdzdzO G j dzO Isd q PH j ldzw ¢
d Bz dzts W j tod3] dzlsdz” d3 Iso jtcHtSW OL dz" d3 d3j IStsH ts5¢
OB BtcOIststecdzts?2 H d @ ddrddsdolidls idsrodid?2 fy d dzfls t
(Cusabio Biotech CO., LTD, sdlo?2) .

1 ted d3d yOdedijidzj*H s Odedd o' ff Sdzdz] degts o fytsC
1. ¢.

R B33z dets W | te d3j dzls dz" 2 i3 IstsH By de€ d Ztets
CdMmMdtsbtetso j dz 1 dzH 5G j dzdzts 2 CdOdkzztetsdzts o t52
sftejHjdwdd JqRzdsy jtcd3j dzlsdz” d5 Iso j toH W OL
H dzw zOB Btc Ols ts tc dats 2 H ¢pO ¢ dptisfisldsddl ds figlsdgr dhdgfls t
ftesdL o 5(HQ[ussjadk'i o Bi ot ech CO., LTD, sdbko

l od d3d yoOdfdijidzy*H s OdedJ o' § tsdzdzd dets © M
l . ¢.

R BBz dzs W | todsj delsdz’ 2 kilstsH syl dzS*du titetyad
sBh jots Cdzd&zOdj 0 o ¢t dhe jddgdksjd' dzise Oz j
SftejHjdjddY CsdzOcj dd fklsjd MoweL ' o Oded"
d ©Omkotstetsd § 44§ nddd SRioBbdOltd, Cd |j ldaf§ e & d
Msslse jsmMisedd M ddmistezCydyj 2 {-tathynde]sHsdpl
o sdzdzj dgs ® MEsOolststemlseoj M €. & dz. stk
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R Rzlz dzts W j te d3j dzls dzr 2 d3j ls-thhd TGE ) TS W . uidddtse jdzt
IL-1b, TGRb  TNF-Uo " o stetsils S §f ¢ € dgts® JfdzOlsj dzj ¢ S d -
dMmfsdz’ L 5o Odzd j 5 dzOB tstc @) HH s 5 tddfytis jsHs p gz jsdg
qdsezS ydj2 §tOuoakidqds jBivot ech CO., LTD

1 tod ) YOdH[jmdzj*H 50 Odzd j o' f sdzdzj dets © MtsC
1. 0.

l sz yjded i M gouswHB jAtesagd 1., [ 602
lLwisdj Ctesod EkE g hj2 f tsezsel ddddoe-HsisUb!
MoBdteOdzd M fod@sh! & oatesdeid o yYJj dzlstcdW Iz
30 dBddz orHjteydoOdzd ftwd ¢ tsd3dzOlsdets? Isj dst
MekMisC O bdlts?2 &jlsOdzdzdyj M2 §O0odksys s?
yd dzlstctbsbe O©dzd 20 BJdekzls fted 3000 tsB/ BJ da.
o Misjteddz! dzr 2 MtsmkzH, LOCtkr a0dzd Ctor M Cts2

RLEZUjdedj Cdzjlstsydetsets MtsmBE Q@ fipteth¥ j e
0. f ., zZOnte .RLBYj ] I IREMe® &g rjdlst
fsHMUujls dzj2¢tydlOtedy » Wsttkkd thizh j fijlss
BilssHO®BR]. [OLCd Cttod to¥ dzb M dtc s &z O-d&d Uil el
LOkjd of ffkzh do Odzd dli- € @ @s dzo QfdBS A st
Isd ud dedd 2% J detgfedidzOsdscdslz f sHfudIls™ @ Odzd  dzO
SftejHj kW dd OBMbds sds] MiHjtey Oddj § dzjlst

RLEZyYyjdedjy Sdzjlstsydesets figfipls® @ j ots M lg dztp @
zOrtse I .1 dzv 19ORYjdzedw BN j2 Cdzj lssydzatsiy
BJ gz Ctsflsy & hd, tydhodd jJ s d&WWc
COdzOdz 1 iz 3% EZCMikzmds?2 Cdmdzslsr . s tsfis
Yd ted L d ¢ dzr Ed3j dz# h O h j gtsmw HJOd3j Istc O.
fsHmydIlsr e Odzd o COd3g tod |WSteWzPe ©Ose | 25 ly
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MH j oy d d&3ts § BJ Htc] dadats 2 CsmMisd or HOo dzd o O
tcOLoBHddZzd Okzlstdtsedydts?2 MrotstetslsC 2 d H
Mlsj CdzO. I rMmesahdj ®&BOL Y dot Wz Offad Btzeo-B dzdgq tals |
sCtcOh do Oded sLOfdetdedz (-f B¢ MdEEslelz ) ) IsJ uJ ¢
[ ] dzsctcOBBBEz f sHMydls™ e Odzd dz0 400 € dzj Ists
MH Y O0dzdy Cdzj stsydzg" m 1 dzj a3 dzlstseo tslsH j dz'

I " Hidjded] d ftsdzbyjded] dBtsdatsdzlz§ dzj Otdrise

vitro[ | sdzt HB jJt6GG [ .7 ., [' ¥ 6 O2s ©pnlsfdzr ,2 zd@sLiLO 9
BjHtj ddzs?2 Ctsfylsd & hd 0,5 &z ftoj f Otetso s
RPMI-1640 (¢Sigmae, 4wz¢), 5 % 1 d3BtedtsdzO

(¢Sigmae, #z¢), dited zifipflsitaigvdiactotddsin O dzd .
Bdj ZsC Odsydlsss §sHMydlsr o Odkzd o COdj o]

l " Hjdzjdzed | d f sdzlz y j dzd | R dzts dzlz € dzj Otet
dfmMmdzi H S @pd R | Sdz/ HB J 66 C.r1 ., [T 02 .¢.
1 sdzlz yJ dzdzlz © flsjds HPSOFtgGRG J & MIistg dc'd dz
GjfOtddesdz (40 JH. GJIOddz®O dO 1 dzdz €
Histopaquél 0 7 Bignfac, 4z ¢) orHjdwdd Cdjlstsydzs
Bsdsdzkz S dzj OtcOdiRd. 1 Ojd3 tsdzkzyjdeder j S dzjls
150 B/ B3ddz MiSigmasR &9@) .( ¢l OHSMOH BYdzlz
fmte j HRBMI-1 6 4 (Signfaxg, 4z 0¢) , MtsH j oy Gigga®, 5z ¢9):
ftesdLotsHddd fsHmujl Cdjlstse.

lr"Hjdzidedj d ftsdzzyjdedj dItsdetsdzlz€ dzj Otetso
[ 1 Bdz HB jftece O2. 1¢..,f ., zO&kGazjlL jldClk DITZIcC
dL Btes N dzs?2 Y ssdztsfmilsd &3 h d, fsdzd " Odzd o
WsiWOlsdzr d@3 BkWJjtesds mi d&z2¢mMO ( HBSS) (¢S
dL &3 &z yoOdzd, dmf sdz' L 2w SH dstcOL 59 ' ls offffo
NdHEBMISd HE odkzyd ddWw SHAdsStesH dats?2 BOfr
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mMeedtcOdzd o yJjdzstedWkzydzr j HtetsedteSd. 1 dzw
Cdzj ssydzlze oLo jMm! Wddz' stetse Odzd yJtej L dzj =
Falcone, dz7¢). Afptpbjcdii ¢ dhzy O & Isj y
sB/ B3ddz d Mdzdeo Odzd dEOHEBSMOHYdzze Y dHEC sl
Cdzj ¢, dgmfsdzr L 2w 2 dgdz - SdzsH dgs?2 fplaGj H T
Mo jrOBEGRGSHIY G @, L STgmae, wzd), 109 c
Cud (¢Si gmae, 4 z60dgE, IsOB] dz®f ( £ Si gmae,
OdzsdBdBslsdStse (4 dedyddzdzd dz/ Mistej §f Istsd3d yd dz
42z 6¢) . l sz yj dedzr 2 OMy deOls f jtoj desmddzd o
(¢Si gmae, 42 0¢) M 2% ddzOCsdagdtyso OdsiarR2Y
mMzmy § daL d & ZOMdzOd o Odzd dz0 CctOHPJ/dzls (B
#z20) o Motlsdtsh jedudoh df sy j2dzLld Wvd vy j dalsted W &
Bd dzzls ftcd 1500 B/ BJdz. sdzilsSCd ddalsi teW C
CtcOlsdze” d3 tsBJ YIilss23% HB&ESBC Isdo Jqetseo Odzdzs?2  § Ut
Yy dzZstcdW zedictso Odzdj &3 Jtedl1AS5EBPdzsB/ dzddz o

I " Hjdzjded ] d ftsdzkzyj dzd j d3ts dzts dzlz € idz vitPots 1S
[Mensing N., GasseH., Hambruch N. et al, 2011] | Misj ted dzt dz' =
~JztcedQicheoPdzdmMctckzr dzze  sdzsfylss . 17 d3" o
ftcOQotsetts Y jdZEHYyS O SN Bezy®- zOMY sdase B8 W B
mi dz€ MO ( BidBn®S) d(zch ) . J WO A Isltc fsisdg JOHB Sd
PHOdY dd bttOn~j® d. $kDizg] d Lcgj@kzdaifze¢ oz’ 1
SHdsOLtss" j] MEOd §jdzd, M HMIsOlsyds 3
ftcjHOo OtcdIsj dz dzes dzOGtcjIs™ &3 0, 2 % Sighdls o BB
tcOL 9 jHJddzr A3 Mis pidzj dpOdz'jdg BS &EB Jtetso Odzd |
EPHOdz] dzgdvw Mistesizr Odtc | CtOstisde € dzd Istsydzlz & 9 L
dzj 2 dzsdzso " 2 € dzj Istsydz 2 Faltafedz' Isdez ¢7)0. dfS dstzls(tasc
mMemf jdL dg CdzjssC o Isjyjdedj 10 dBddz 1 toc
YdHSEMIs: . [ Mttty dets toj MMy J dzH (ticHsde©OMzd ) &
Mdzj HizE M jets DMBEM-O® © Sigmee0 % vz ¢ ) 10% d dzO¢
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Cuwe Signee , #z¢), L&ZddfOdizdSigoze ,(cuez¢), te
OdzlsdBdtslsdCtse (f § dzd yd dzdzd dz/ flste  f Is tsShpapd dz
#z¢). 1odzkzyjdd 2 OnMf ce@ks lf | i dedigdazdz o
(Sigma®, wz0) M 2% ddzOS s Gigmfitstso Onalgs? K se
MMy j det ¢ dzOMdzOdo Odzd  HHSTORADGEL  j7 dzRignid dzts
#z¢0) o Motisdtsh jededaH dfg sy j2dzLld Wd yJ delsted W L
i3d dzlz Is tem{/ d¥cbda.0 gsdzj s d d dddgh s @O datfod B O 18t
CwOlsdy &3 tBI ¥ &3sds HBSS M) 2% ddzOSIsdo et
yj dzstedW¥zedteso Odzd j 8 el A 5xPdetse/ Bdz o k

ANtcOCydtsdzdtetseo Odzd ] dBsdesdzz € dzj Otetse € sMls
Ml dzjd | S df g€ defHB j toG t.r1 ., r-e02 . ¢ dzf.
tOL Hj dzj dzg Vv Bsdesdelz € dzj Otetso  fipkz QY tg dday jddzls & Qs
Cdz/ gdeC B dteso Odzd o Isj yjdedd 45 o3d dz1640 fr
(¢Si gmae, 4z ¢) Signmael 0 % z@Yyy (g0 f zOM IO € O
HJOR] stetsdz 9@, 3G Y tead 0B W o dzOy detsisd . 1 tsfr
fdf jls€Cd HoOYH' lsd3"r 9o O0dzd dzj OHG j L Jtetso Og h

[ftejH]joadzjded] NdL dej MY smisp gasdgisel B j dptedzts dak
d. [ ., ZOntse . JiMmj,dzj 2P 2] dL dzd MY sMise dzts
ftocsosHddzd M fish: ¥ kicdf Odsso sets Mddzj ¢t
o MRPMILL 640 (c¢cSigmae, wz¢) MKj"deOdd M
stedf Odzse 56 sSenvigd dzj pfstedfOdzd V) d f § o] dz®Mmd
1 sHfmydlsr o ©Odzd yd mdzts YdL dzj M smtse dz' =
(sCtcOh Jjdedzr 7)) dBsdesdzz € dzj Oteso dzO 100 € dzj L

vinddC O Cdztsdzdtetse Odzd W - ffjlfrortsct@» r §. [C.dz Is
(- 1., 1dtehddzO Mhd3j dzj & &Y I =2A6ddjo ; 2Wjlded] d
f Oz 3sf s1 sdyjMS&dr SCdzjlss¢ d Mseatsdztser 7
mMtse d tc ©dzd , HO OYH'™ YjdzstedWkzeodteso Odzd. 1 O
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fMtej His?2, MmMtsMmistswh j2 dL 30% Cuvuw (¢cSidgioae,
i B cCOfIsts1 sOdzsdzO e(,¢c Tahrd mp Scd e ntril fdjde
(¢cSigmae, d4z¢), 5% CtsdHdydtsdedzts?2 Mmtcj HT
Mtcj HT D uMabceicfcioeddMeditangOMEM,s ¢ Si g ma e, g2-¢)
Gz s OB dzO (¢ Si gmae, gz ¢ ) igmaes,0 wized )dz Gsjt
CodzyPugits S dzj s THfstgizOo f dz® j B! 5C dzj Iss5C  to
B3 yorc¢d 1jbted d ddSbkedese Odd Hedlsyuh
1214 Hdzj 2. It si(tdyOdds Ckd Isdeodtese Ode
SlsHjdzt dz" § dzzCdzj Oter tlrdj a0 dzd §f 4 ¢ @ Ners'o OO F
CdzjIsC€d fitejdesimddzd o 35 fBEg ek CEHC ALjAix
mMtcj HT d dqdeSkzedtcso Odzd o dLo jMmlsde =
BOded §f zdz¥ ydd (4§ OMmMMmdtetse Odzedj ) Y tetse tsHJdzd
Codzstipd Y MY sdz! L 59 Odzed § cf tots e @Ngk! i 2 B " (B2 Iz f

dzlz € dzj Oter ontBHdoaNd] o MtMmMisOe olststed ydz
dagd dzd sz 3J dBseisdescds, ybts d sl
Bisdz: h ddzfmisoe j Moty d3 daj HAW W j to]j Szl d to tss0 Djclisls
Octej GOIsT mMsmils sw dzd dL Btsdzj J 500 B dzO

SBLOL SO Odzgdzr & §tsMmdzj §jtejMOHSd CdzjlssS o
MeOo dzj dzd® M ¢ Jjtweodydz di3d d ollOHGd ydd" d3ef O &
sBtcOL tso Odadz" j ¢ tsedtdzd d y diflstdsHdy] jistdccd @f . H dzC
cOmMmMdczOIsted o O d3" 4§ ftcjHMjMmIse j dzdzd € d, w9
CdzjsSOdid ftedddlsdo dets? ftedtetsHT .

1l od 3 YO-ddnimdzi ™ 50 Odzd § o' {f s5dzbizj dgisdige dzjpsi()

[ . .

vinmndzed SO Cdzsdzd tetso Oded ™ [ ©§ § "[[j ds®F dzdid.
sCktedrnddz (. 1., 1 jteh sfdgPadzjfo ) OWJ (H.ter .,, 22X
HesterJ.P., StepherE. etal., 1990]1 sz tyJ ¢ d CD45 &OtS
B dzsdzlz ¢ dzj Otg”’ o C dagdzdzlf 5@y H Pz, 51 1 Os dzdzk
Mtej Mismsswhze dL 30% Cuuw TfcSHKjmaoflswsizl
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(¢cThermoScientifice, 42z ¢) , 2 [r /] dgdz -1 to
sun (¢cSigmaé[/ asgzd e dHEBS stelsdL sdz0 (¢ Si g
mMrosslstsydztse s 0Odz B zd3d dz@3G6 ( eZSizlzgsnadyd, dzO ¢ Z( «
42z 6¢) , 50 d@e/ dz 6 j dzlsOBBdydqdzO (¢ Si gmae, t
(¢cSigmae, dHzZ¢164087 ( WSIRPEMAe, dz ¢pdelz deis ytell
f d&zOdzh j gecmo ( Rlastic Products A&, Z9oJ2yotwdw) i
skdz sdeodteseo Odedj ff tctso SH J dEZO-deadz$ & p Q | alzaheg,
ANcOdzyd VW ) u f 6B %I3TFL 00 % o dzOy detsfilsd . 1 sdzj
sBN jJ Csdzd yj Mise ts C s dzts dgdf s to tsigfsHizta=D didk
B34 O] 5y dls Otedats Gitsh fISdf G (fsdptsh + ¥ Jdzo § telsd t
ObserverAl ( Carl Zeis® , | j eZOHAJOY,) 140p . s dzj Istsydz j
MsH j oy Odzd Btsdzj J 300 Cdzj sts€ . ]l BH ¢t
1 dzy d3j dzlsts o, MBHjtey O dy daif selzd dejizij StsBGj - 4 t
CtoOdzz dzsydlsOtcdesets  dBsdesydlsOtodesets totsmls
Codzlstetsdg'S [sf[ (BMkh jMlsodwdzd M sdigsh i 8 ydls
1 ted &34 WO-dfdnifpdzi*H s Odzd § o' § tsdzizj dgisdige dzjfpshp)

[ . .

Ujrnded S QotSodOsodgd v toj HN jiplf o jsdddzciBgac e s [ [.
. [ ., ZzOnte . ) sSindzj sqg 24¢ CD45 BOt S Y
Bsdzts dzlz € dzj Ote” 9 C ts 82§ jozpldstes@ okflz Of, ts2d j 10 00 o
Ckdz sktceOdz dzlz ® MtecjHlz MmMdzjHEe M j-E6G4 0Mshis O
4z ®), 20% Cuvu (cSigmaéddzledd dzO 2@ ®S idgem
BZd Isd dzyJ dzdzt dztsL T (¢cSigmae, wz¢), 50 e/
( Bt Oflstst sOdzgsdz® (¢ Ther moSgdrentl i ©é
ftcdcetlstse dzj dadats 2 o 10z jidga] 2 o dztdAPdaitath BlasticgBoducts
AGe, zoj2yoOtdw) d ddz€ kB ( tctspddddlz BoO Isldsjtay j d
AtcOdzydw) §tod,d 71AMQ % Saz@n dzsisd o tsL HOAE]®.
fsHmydlsr e 0dzd Ctsdzdyj Miseots ¢ tc Oz .dzts Y JEIHO tc §
f SHtcOLEZd3j o Odzd BB OL O Odedj, MBHJ Y O §
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vinddC O Cdsdzdtetse Oded v -X [od bz W5 § F deded
o. [ ., ZzORtse . ) sifdzj TAP4REC d BOASY O dzj O
Bsdetsdzlz € dzj Ote”r o C SEuzj telsCOWdzd § BRI I Dozd o
fMdzj ks h jes MisMisOo-O6 460 e Bicg mae RPME ¢) ,
4z6¢), 30% d&jlsddyj dzdz® desL ™ (¢Sigmaeée,
Ltcdstetstf(tsg Ssidgisda &, sz X ZzBOBRB] @O/ GESL g ma é
GjdsOBIyddz0 (¢Si g’maj teQhhtst BOwEEO (¢
4z¢). 1t 0,5 @iz ftdclste dj dzdzs 2dziz atas ay i
f &zOMmilsdSC tso " J Tedh@odz'Plasiic Products  AG, z9oJj2yOted
ddzC B dietseo Odzd o s jdilAg O8thizsSEI @u arf & ,
% w{2 d 100 % o dzOydesMlsd osLHEZRO. 1 sMmd
o osMh dn JHAEdAstc® s dzs-€z) 2 | Sfir S sdsdzdw dizd
SBOLBO OoahdjifmMw o SCkd bkttj 6ydcécd ¢j Bt
LtcdlstcsdH dzse 58 W HO,

UinmnddSO SCdtsddtetseo OdzdW -Af fcd seizi B g jodzdzd &
. [ ., ZOntse . B sidzj 2P 5o Odggfte ¢ vy @ O
Ctsdzyj dzlstc Oy OHGjLdtlzes h A Cdzj stsydz n
fjtedWjtedyj Méts?2 SCttsod d °tzzdzC B dzlr d5w 1s® 1§ 22
Mcj HB2 MdzjHEsh jes MtsmMisOo O: 50% fMmtcj HT
(¢Sigmae, wz¢-Fd@BBRO dc¢ M glmae, wZ70¢),
(¢cSi gmae, g4z¢6) , 30 % B3 Isd dzy j dzdz¥ dztsL '
ftcd e slstso dzj dadats 2 oLojMmd i s gzt dd=siagdzr § i d
( Techno PlasticProducts A@ ZoJ2yotwdvw) d ddzf kzB dtetse
COddzS B Olststey (cJouang, 5 Nfc@fAYdW ) o df Aidzt81
1 sfmdzj dqdz¢ 2B Oydd ¢ sH ddzo j telsdtectso Odzdz" 3

Csdzsdzgd?2. 1 BH Y dBete zOms)y o RN det©dif{v dgq
Octej €O, MBHjtyONdj BBdjj 30 Cdjlsts
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[ilstsH ddddlsdtelzs h dAhdsjc@i afi@ Qzd I * o . y
Hesterd.P., Stepherk. etal., 1990]s s dzd yJ mMlsots L s o € sls dzt
fsdigsh @ 8  d3j lgftboHiz® hdfpf d3fel©OL o j H j ded 2 § ts Stephert u
E., et al. (1990) ) mtse Milse j dzdzts 2 BsHdWdS O
BJHt] dzgdlzts?2 Ctsfplsd &3 hd 0,5 ddz ftejtf Otctso &
RPMI-1 6 4 (Bignfaag &z ¢ ) 1 0SKMaE sz ¢ X, tef jtefitpba iptidzd dz
dzd L ¢ 52 Isj BY J cOskztcj d fsHmydIls™ 9 Odzd ts
sfteJHJdvw dmr YdLdz MY sMBB desMmis! . | Olsj o3
1 dzj 3 dzlsse CMlsdesets disL 6 O.

1 sdzzyj dedzzs fzlsjds Hj SO dlsOydd Ctotso
GJjf Qstax[dt 40 jH. CjfOtddzO d&O 1 hidz Ctesod
Histopaquel 1 0 7 Bignfag, 4z ¢) orf HJjdzwdzd € dzj Istsydzlzs
Bsdesdzz € dzj OtcOZd. 1 OIj BB ftsdzzyj dedz | S dzj s
1500 B/ 3 dz SjdeneH 524 219D OM@®y dzz 8  dH C
fhtc j HRBMI-1 6 4 (Signtaxg, 42 0¢) , MtsH j toy Gigga®, 5z ¢9):
ftesdLotHddzd fsHmyjl CdzjIstsC .

1JdOHGjLdelkzs h dj 1 dzj d3d dzisiZlz dztstiutsteiz i O dzdizO c
Ctsdgyj dz2lstcOydd 20000, 10000, 5000, dz@ 5dDd,
9 100 BSCdz fsdzdets? Ckdz' skztcOdz! dgsR Mgy ™ o F
o C(tdyj dzZlsteOydd 10000, 5000, 2500, 125C¢
100 BSCdz fodds?2 Ckzd skzttOd dts?2 MEJHr ( H
orhj). R@LgB stslso jIsmise jdzdzes 12 d 14 H

5%

1 sfdzg ddzS kB Oydd ftsH ddzo jQbsedds ks O Qhds
Zeise | | J to ds@digf1v0), 4@).f sHmydls 9 Odzd tsB M j
dzj HdW W j toj dzyd tets 9 Odzdz" n d tcd Is tc sigfte@imizlddi

B cOCOtedsydsOedsct § tsdztsdzd 2 .

[ v bkfksOdtso dzj dzed™ L Oodiddsflsd ©sfko
Bsdsdz ¢ dzj Ot dMysd Lse Odzd  dzd dgj 2 dz’ 2
CdBdlsdekzy h jes ©OLojHjddW. [ &% € OxHE2
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RZOdzj Mj dz O W B dZzSEDicE tOW d¢ eyl dzls
fMsH j tey Oh d A OHGjLdtelze h dj Bsdets dzlz € dzj Oter |
sftcj Hy dzd Is ¢ Yyomlsslskz oMmistej yoj cdsmisd f sdz
Cdzj ss¢ M Yfod3sh 1 8 wBBBNMN | dadats? dzd dzgj 2 dats?2
u'3 e

ri

Pi sy dHOj d&3stsd  ud fdzjudeddtdgls § 16 de@naz} diafsj, ud fd
fcsCOLr 90O8h jj, Yylsts Mmted Hdzj J ygdmzts ¢ tswoe
dMmfr sOdzed 2 KGN dtso s MsB' Isd 2.

} od d3j YO-dfdniipdzj ™ 50 Odzd § o' { tsdpbizj dgisdize dzjfpshp)

[ . .

P =

r

[ dzdIsjdz' dg" | S lkzdz' Isizte” o3 =t de iz dala] G- A JAD tg 5.9 . &
[ . ., 1Q. tdh. d ddO H MensingN2, GaseH., HambruchN. et al., 2011;
Pershina O., Skurikhin E., KhmelevskayaE., 2012] [ tsdztsdzlz € dzj Otcr
Ctsdzdayj kD, &F 0 MM j dH Jtetse Odzd o 7 d3dz
Ckdz sktcOdz' dzts 2 mMtcj H"™ ,DMEN®E@ I Bigrha 2 w2 ¢ )90
ddzOSIsdo dietse OSgmm? wuw) (L@ Az P GHigee , ( co Z ¢
tcOMlsostc® OdzlsdBdBlsdStso (4 ded yd dzdzdzbize M lg te
cSigmaée, dz¢). 10Ijdz Cdzj ssydzzs MMt j d
o jdzsddzdtelz j d3s2 Cter h ¢ 53 ( Tchnt Riastic Greducts AGR 5
z9j2yotedw) d ddeS ks dtcrd ODA0 % toaf dz@ ditsifyls b
487 2 Uy kHOY dzd¥ dzPdi isInt®Of sy dzidn dzf OHG j L d
ftesdL © 5H d dzd L Od3d dziz BOL so 52 Czdz sktO
I sz Hi2E A ] Mmd3d dz@ Mtej HT -4 toiigvL oHsEH o Hoas[ IS C
90% fesCter sdw oo jterndzsisd W AZOC BdzO € dzj Is €

1 sfdzj HtsMmisd Y § ded W 30 C(TipP & @odz! s ¢ ts B Mnjd2d
WazOS sdzO) Cdzj ssydzze Ckdzt sktelz H 9 Oy3igma tsls
#2¢0) . sdzibSd MmdddBOodd M (e jwadisimisd 1§
Mddzd ¢ sdkesotsets NfOIlsjdzv Mts MotsBHA &3 ots
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( Techno Plastic Praducts AGe Z9J2yOtedw) . JIsCte) f dzv
WismW Olsdz” dz Signta) tetswliz ()¢ Hdzw f smdzj HEze h j e s
f OMMOyY ). stdayj dzlstcOydwv dBsdesdzzC dzj Oteso
051, 0740 7 didz BOLBOt?2 Chkd sktcOd dzigd S d
Ckdzt sdoeadtetso Odedw G dzj ssydzze CEkdz Isktclz HoO
Ckedz! stceOdz degsds W dzOS tsdzy d Mded B3Odzd M § tso
Bsdzsdzz ¢ dzj Otetse  f § toj dzts/m d dixff dz o y Jf dEst@ddwtdA cdd ted
tsB / d&3d dz. 1 Od3d deW dz@ -2z fizpiac daOBIOEAsts 2 dz C Zdz! s
fsHfmMydls™ 9o0dzd Stdzdyj Mlso s Bdsdzz € dzj Otets 9
lted COYHB2 Md3jdzj BOLEBSOB2 Miej HT d
Cdzj sts€¢ fJtosotsHddzd dBsWsdksecdyj MEkzs sYj
t OfMMoy Pzsm: o tcj diB) RHudaHsslogddrd Qdz! dz" 7 d 1 f ©
WdBtesB &zOMiIsdzr = CdzjIsts¢C 5 Wisted3kzdzj :
_ (log221t)
~ (logNh- logN,)
NoT Ssdzdyj mMlsots CdzjlstsC ot otcj B seztf B icly
Cdzj sts€ o dqLEyojdr 2 fjtcdtsH Ckzdz sdoeadtctse C
1 tod o34 yOdddmydzs*e Odzd 4 o' § tsdzdz dets dp tdali® Ots &
1 -1 -

JitejHjdzjdedj oBlzdz sdadzddzj 2 detscts f-this i tem da
CdziIstsC fzgp€RGEFEJd . 1 ., mdzj d). alfn ¢ O H to .4
PershinaD., Skurikhin E., KhmelevskayeE., 2012] 1 dzWts Hifls 8 j te ysSHNsdeds'6 J ¢
HWW J tgJ dzaySddajsls S d, f sdzlz yj dedzr J i smdzj H dz(
o dztsfyd daiflz dets yalz' 2 S kdz IsktcOdz “dgr ) Ists®® dlzjdi€ Iz
fMtsH j oy O DMEMAG % Sigma 42 ¢) , 1 GigmaeC v ua Z(©9
HiSY tsdzdz] dedzlz i ts ) W OBl s t2B d dzts o ts Signtzed, f datzlsd') , ( ¢
b-c dzd yj tetsW Sigha®s Ou { ¢) ,°[ 1 H] € h O Ipma ts dz® z
100 [(H/ dgdz § j dzed yd dzdzd dzO d 1Sghae BS & Z @3z, M
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3 dzv d&zOfm+ - Omade” .j Bl Hdzj ode | €C kzadp IWistdyW OHs
BzW jtesds d WdSCMdeseoOdzd o 4% WtstedzOdz! HJ G
BB dz. [ ddzj cOdzdL Oydw odzj CSdzj ssydese s d30Is te
sCtcOh doOdzdw 8 oatsdz stsimkz d Mdazky ddz0 s
[V dtefp C., 196030; [ BfffzGomddatse . 1., 2003]

r dzw dL z@QH dzfts ¢ j dzdzts 2 HdWWajst Seztsg tzs g ¢ ¢
o' MjoOdtkdzsyde » Skdz skteOdz' dzr °jC daff @Y jodz"
Ckdzt sdoeadtetseo Odzd o ftc DMEM-LG f)Signjats,y O& 7 @ ) ,9
ddzOCIsdodtectso Cligaed?2 ©@z®) (¢ 100 [H/ di3dz f j dzd
Mistej § Is s d3HigmepdzO w(zp) ., 0, 5 &BE [ Signuped,tc 58 25qe)s
B¢ ddHsdi3iSy@Eddez ey, 1 d¢ cSigugez, J dzkjizd dz
MtejH™ HtosotsHddzd S OYHT J 4 Hdgv. 1 dzdzélzl 2 H
dbHJY G J dzdzOW HdWW Jted dzydOydw syd dzd 9 O dzO i
ZOS s dzj dzgdvw ddfdHtse 0, 5% ydttser d3 C tcOMmdz
fed 4O m., 1980; dwjdzdeOdese . 1., 2003].

| tOdzlz dzw tedz" § [ Hizfizsiszacdz n Cdzj sts¢€ H dz'
ncdzE kB Az  SHGEGIs&ED 2§ drj s =Y sd3j M j dzdz” Rd3c
f sdzd § tc 5§ diidyg tsiscptd €gnoPlastic ProductsAGe Z 9 j P Urdg dHY]
fMdzj HEzE h | ¢ 5 95% BMEMEHGO(: Sigma |, 42 ¢) , L-c2dzs 3O dzd
( Sigma , 4z o), 1% ITS Plyds o Bgma ,1 1 v z2H%, ttOMmls
OdzsdBdsIsd ¢ tso (Jdedyd dzdzd dz/ Mistej f Istsd3d yd c
( gigmae, vz ¢) , 100 3¢ ¢/ dzdzSigine tg z ouylsp0) , dz@BIsOe d
W sMWladdn € steB d dats 0 SASAPE Sigaes Is™ v ¢ ¢ ) , B0 to s3&d d
( gigmee , #z2¢) ., M K JE MAER] Is8igmedzO  u(z¢0 ) qg 1
o S sd3B d dzO dzls dzts G 5 TGh-fzts o Bigpan,C scwz ¢ ) . ¢
Ckdz sdodtetseo Odzd M+ figts JlERiOaz dizPjn ' B & d2¥ dzj @ P dz'l
Cdzj stsydzr j GtcOdzlz dt 0 W € O lisests tOjdrd Wsts tay Qi dz
LOdzd o s O dinp r W o dzjpllzdzy W Ols d te 59 Odzdz" =~ Mt joLs'|
CtcOdzzrdz BCtcON do Odzd Iz gmd kse, " d3l IbRdzd d3
4] &zdoOdztse .t . 1., 2003]
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AdBtotse dzOMmls dzlz © H (fWulVsl & ¢ tzg datc B af Ltk B BD§o o
fmtc j DBMEM-HG ( Sigma , 42 ¢) h WOC Is ik damh ltdisom Is O
(sigmae, wz¢), HEGSY tSdzdzj dzdzts?2 2 0 9@ighazPC Bd 9 {f tc
36 /Ldg dzlz Is O 3§iga@ , ( ¢co z ¢ ) 50 d3c/ &gma j dzlsuCrdydd
ssdzy dzlstcOydw C 6 jlR0Is @z IdesSin IsiB-§ § dz @z lelatz'j Is Iz
WS mMdtese Odzd ddis Msthiste G2 dffp Cedic O 6 Is glzezPH{dg! HdAD 2H B
C.71 ., rre©2 ¢.f.., zOmate 1.1 ., 199 2]

1 6d i34 WOdAdMdzj*H 50 Oded § o " § 5dzde) dgs tdaB0 Mise:
1 -1 -

JfteiHjdzjdedj +SMmiftejMmmdd d3j diB tc Qdediz'czOfg,
Mtse toj d3J dzdz’ d3 dfqt joz fflsAolddzw ydw Mmlseo sdztsor 7 ¢
ftodtotsHT Bsy Jls zOL " 9 Ols+ Mmw i tcOL dz" 3
Motsdztso r j/ Mistets 3O dz! dzr | Cdzj s€(d d dzd a
MstetsBOdz! dzf j € dzj kesBthncK.DMuetlerh etal.i, M2 Q @ 6c]i .y M€
BB BBtoOdedzr = toj yjflssteses djL j den d di3Odzy dz" n
Zzi eS¢ dr OROZdL Jtetso OdzOMm! M dmf sdz L s Odzd
( BD Biosciences , &z ¢ ) .

l sz yj dzder | Bsdetsdzz § dzj Oter  th @1CHAEjdievtigl, Sz
Mtejdird&izlsdo Jleso@ezdlsfggdzdj 30 dsddzzls s
antirat CD90 (Thy-1)/mouseCD90.1 PerCB, CD34 FITS, CD45 PHCy5, CD 73
(PB, CD106 (VCAM-1) FITS, CD44 (Pgpl, Ly-24) APC d antimouse CD31
(PECAM-1) APC ( BD Biosciences , 4z ¢). MO8y Yy 5O dzd My
Cdzlstetsdz! dz j ¢ tc [FIfY Rat IgiGRasPedCP Mause IgGl, APC Rat
lgG2b, APC-Cy7 Rat IgG2b, PE Rat IgG2a. 1 sfdzd ddzC 2B Oydd
slsdzr s O0dzd ftcd 1200 BB/ BJdz o Isjuyjdedd 10
d 0O0dzOdzd Lcfdafts off Odedgfis P d § teslstsydzes?2 yYdlstsdid Isted
ftcdBBAES Canto Il il ftotsctcORRdRdz" d3 FAEY Difaj UBDdzd
Biosciences , 4z ¢ ) .
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CCMyted Midw d3j 3B tcOdzdz" = 6 Yy f sstetse G J
d dzjecCdr OdzOdzd L ( tcts 8 OBBROMpUse HegmathipibtisStemianslo C
Progenitor Cell Isolation Kit ( BD Biosciences , 4z ¢) . sdzjIs¢ d
Odzd §C o s 1°AHfiag btsQ , Hto jogiz Czdz! sd o d @@ Oldzgl y § dhze
B dzzls Mt Mmdzj H ¥ " APGYouse HakeapsANtdz@Igidocktail (CD3,
CD45R (B220), Ly6C and Ly6G (Grl), CD11b (Macl), TER-119), PECy7 Anti-
Mouse Scal, PE Anti-Mouse c-Kit, FITS Anti-Mouse CD3 4 . 1 smdzy d
CdzjIsCd HOOYHT slsdzr s Odzd fted 1200 BB/ B3
WtsihW Olsdzsets BLRkW jtcO d {Od@dddL dtfctists ©sAg dztdf2tc
OdzOzd L © d MY s dzFACSCOAMN Hff thots B s@dzd3dz" d3 FAROS j ]
Diva( BD Biosciencee , 4z ¢ ) .

} tod d3d Odedfijmdzj*H so Odzd § o' ff 5dzdzj digs fdas " df)dzi
[. 1.

[jlssH" MIsOIlsdMmisdyj iS¢ 3] SASOR w4 (-0 daGzmi
1999; | @3zted3QaelsOIsdmMisdRHPDEks BKOBEBISCEZ
f toctseo sHJdzd B IstsH Odzd 9 Oted Oy tsdzdzts 2 {f Crflsi A
Mis Olsyimfisds?2 B tcOBSRISLEZ, W.Odddgr G mdzv dzd Mmtej H
(), st MtejHdzj 68 OtedW d3j sdyj ME st (L,
Hokr MOodkdoOj B 7 ojddydd MuyudlsOdzd HBMI
dr Iy HjMlsoa® B'PdZO®, OB dz hgpMmMhtsd (zWw o' BT
Ofd B4 stedd d + CMylifigd O, tets)wjdatfdal @afdf fig IO
dimimdzj Hizj Bi3se s HfedL &ZOC O ¢ dzsStedzOdz! dzts dzlz .
ftoedL zOCtso Hdzvw MsOdmMisdyd ME 2 tsifjtaelld] tot
tdls' 8 HjdelsO. 1ted BBdz "dr BGlsCdsdy dzdvr 0O
OodJHO Hdzv djLOoadMmMdd » or BBt Jdhf tsdzt L t
Ctedlsjted?2 uvddz€ ¢ MtsdzO.




104

] ZOoQ LI .dz! IsOIsT MmMtseMmise j dzdz" = dzOB dz¥ H J dz( !

3. zdvidedj yditscjfsOndd® d SjlOdmjted

3.1.1. uBBHjWYOdd] MjHdddIlsy do diddd ¢ I8 Y ¢

1t Mtsotcj d3j dedz” d3 ftoj HMIsOo dzj ded W d3, f ts9 to,
Bdz) sdid yddz0 ftetslsj COJls o dzj MEtsdz €58 1 Is
nOtcOCIsjtedL iz Ismw OfsflssLtsds  fdlsj dzd Odzt &
sCOdzd dzj ¢S dzd W QAR O BAf dzOdzBDIsE B J M S
Or Hjdzjded j d3 B sdz' N 56 ¥VelapD.delzd, 208] H .d Ofsdeticjste tf
CsdzdzOG j dzso ™ 7 o S dzts € s dz, ftcdeosHwh Ow €
dzj cEtsets Blsdzj yojlsmw o I©tejlsi 8 WOLE f Olstsc

ltetseo j Hj dadlsdj &MY jtedd3j dals’ or woddd o (
BsteW sdzsedud ME B2 COlsd dzCo7BiZj & C J BEmdigj M 8 d
ddzstcOlstcOn j Odz! detse s 99 jHJ dzgdV & fizz® ez Y f dflzcz
1 5L difiasidio sdzd dzts oo iydajdHls ' L, © yifistdse to j X H j daff ] €3] &
ftcj f OOIS™ 9 Odz d dg¥ dodd! lotgax(pg¥ tsy d Is © d3d dzd
f d&zOL BOIsduyuj MSddsd CdzjlsC OB d BOSCsW OO
o jJdebL detsy (todzdsCtosod-j HEzBEGeE s5d U decrGdig] izj
Cdzy sts€ ot Odzj dzd Vv tots tstH Astelzy d2afsd3 j Iz o drjda] Qugh Fo
mMzlsCd) . [ OC M &30 dz! dg" j L dzOyd ded W {icC 9k I©®
1 CiY J todiadgjfifiidRas C(1 sHESB dZOW HJddZOBdSE O BT dZO -
oM OdzdIsj dz detsets + S MMEZH OO © oL HEN dats 3

[dudddi f(djo cssizdBEe s " d dzapd @3tete @ jj 11§ &
Cd O ed dzO Mmdzedy Odzs OSC Isd o dztsyls otsmy Oc
MectsC o dmmdej s o Adej v 7Mizls ¢ d sfrilso ftoj
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fojfvwismlse so Odg qdz¥ ddz' steOydd Odz 9 5
( dzd 3% sdy,q Isd2jdR IstetsW d dzOd3d , ¢ dzO LtefAd @, i M € d d3d

&Y stV sdzsedyj M Ow € ORls zf@izd dzfj CHA RIS GE s gh
tc s dzw (¢, 1), ) EmMzsedw e fdzj od3ssW dBGtSL
56 fIsOH iSHROMCIQ cJ)BOSMddzddatsds d + tsL d
OOl dL gisisfpe I8 dz' = fiz0ls T; ¢ tc O M ¢ Od ot € (tofs,W
Y, ko. T100, { tcjjf OmetOdsY d dmicrslds@.0 dzj dz' dzO



