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fsotcj Y HOE s d MY sds iz s OOz ¢ dq £

I dzOfplstswh jj otej &3V { totscHftsfigly jOr tsef@ @t witro orr] wigdis Cd
GJ dgdzts?2 Isj O dd, fsLotsdzveh j2 o tsMmils Odzts Mbislell et dzts
al.,, 2020 Happi Mbakanetal., 2022) ylsts By jIs ttOMMBOIstcd 8 Ols* Mmw
ZzOMmlsswh jets dzj yd dedw 1 Ists2 fOstsdztedd. JHdOC s
Bdesy § Mise j dzde” )3 Isjmdedud MSCdd3d fessdzj BOB], B8
oJCIsstefselkz BT Is! L WWJjCIlsdoe dg dzd h ftod tcOdzdzd O
L Od3d M jdzlzdi vy dzts 2 IS¢ Oded Mtsy HJdaethldzj gz' dER6 is ¢ Galg! ¥z dz
dimMmdzj Hse Odzd?2 o 1 Ists?2 B dZOMId ModHjIsj dz' Miseo 2t Is
L CMMf o] MBdesishlsd B j dzts$ IsC Odgv 7 dzed f to iy t§fHyddiss 2¢  WiLzQiz
d fmdzd 3 § ded & ddzlsj dzind o dzs s d Hy GJdeJ tOIsd o dg i
dgdzts 6 syd mdzj dzdz" d3d o Iststed ydzm d3d 1 W ¥ {Addsldidgdl., 2022) o § ks ¢
fted HY SdzOOQedsdzdfitcdH s tsdzdzd Isj dz! dgr », dOWWYWHE M GJc
1 stsgts L OB & d3p D@tz W . deOafpltealsfijls t6 © dzy dzdz’'ddg § tsvda ddg'ts o
Ctstelsd ¢ sMmisj gHsdffiustwdz, ( fthete §j H dzd L 5 dzts dz, Hy W dzOL OC stelk
o s Odzd Is j dz! dats ¢ HzO CHfidstwsiy | g P OO 5 sUsOd3ff Bz tc j M d
L OB s d¥do C=BfdBO HLARZO Y d Is § dz! dz' d3d f s@lEtoedrsetsld 2016 Wi Islts @3t
OCIskzOdz dzr @3 wodzw jIsfpw or wodzjdzgdj deser a d&3dh j dzj 2
sitwofdd f[rr., ColstEdz ¢ Borzd1 Welrj C s d o dzr d BJLT
f OlswdfsdnC j &Bj Bz BOC dof HijgHAGHA)RO tstcc Odzts o .

It Istsd3 dpdy fdejj o ded B3OdzdJ Iz Hjtxirizdptiseinly) sHiseieson, |
oMmMjE®d ydpgHepsedy ydqv Ssbstwsets §tod [§ tpdzdndm
OCIsdo dzr n ¥ sted3 CdMmMAzstetsH O (dns), tcOL o dIsds
toj ¢ Jdzj cOIsdo dzs? Y tAfjascs 2006 Alenh et dl., 201bpLBYEAEYRaetal., 2018)
RLOJMisdatsl 1§ mydp'ts] dadOsdas©ydJ dzlstsoe fistcOH O h JRdze [Ar
HdMistes Yy Ydzydilsder = X do slsdz o jrddde@ylxisefigte diav Iz & dsdpgls tole| ¢
C&* (EmeryandBurt, 1980; Harissekt al., 2013; Tianet al., 2014) Cfldas{ 9 sH dIls €  daC
ftesyjdgmsqdetscts MsCtOn j dedive dd | te®fish) @8 gz ffagdgf 1 dy ddse d
ttOMMmdzOB dzj dedv Wodzwe Isfqw MY Jjyd¥ dud M¢ d i3d (Hafraetfal, dzO!
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2002) RLB' IstsC®od sylgdotsfud@L d3j CdzjsSd dd&3jjls d Htckzc
dZzOtelzn j dzd 4 H d Wdsj Yoy dizy4 O (Nigihjarte€al., 2019) jad uj dzedj OFC I
Ca&L Qo dfpdds' 7 fteslsj OL , dLejfMmlsdezr = C0¢ COdz §f Odd
C dzj Istsydz AGaillyjetat, t2@07; Voitetal, 2017) O L GO@LPp J@Q& 3" = W sfr
ZOtckzh O h dn MlstckSC skt d k4§ OUdenddhletdd 1§} Odz € dzj Is

g ydlsOj s, tAdkis? i e d2zdydgidyc s ¢ 15 dgfz ) 8 © 1k
dzOtelzh jdzd j d3 OB BIST dtodede' » S OdRZOzse MOtS tsdzj 3"
( ¥ONa) dL odzj § dzj Is ts yddztsicusdz' 3O Isadsidr th)PeED Leyval eyva et al.,
2018)4 Hikzce s dPtzBgdEd,) Joddzscts dis o) OGSO HO B k6
Bsdz! h s@ts Csdzd yd Mlse O d slsittsh ¢ dz jS lOw) dgr HJLY 5,9 d
MOl s dzZOL BOIsd yj MS 6 5 to(gsatjeVdetdtz2BX) ; Mireedget &. RO26)d4H tc d
tesdzd HdMW EdREYydd MOt tsf zOL BOIsdyj MSsets tojilsd ¢l
HsMIsOls 5 yitlas' Widalgicds® CtdeStejlsder J bteOdmy stelsdzr § M
Ctslstste’ 7 ftedoasHWwls € dzOtd'ze jqafffyls jetRdkQize ROOIIPE RE B
Hiceadj), O IOCYJ] ©OLWKOBBISOd §tSHAtSHT' , HazY H Hisd
L Od3j H dzj dzd s QdsOa detjclafiftfireddyetal., 202B). v OC by ffils Ols sydzts H O o
Yylsts Hdzv [ tcDOte @Il jjtcdes] Is sr ts5d tgq P dz' dats 2y OHndp s i
mMded 3 j dzad § OGdsdzQ@zsltsd ¢ O tc B tCiimtsebet &k, 1994f Bpdswtist al( |, 19 8¢
1 dzj Ciste®dzy Stols dzts 2 Glefbyf et db,tc1988;dgjzdetkov €t al., 1999, O IO
My sMtsedtsisd BEW ] tedL tso Olist to tefastslz i @F Gdy'tsyihrdadzy Jj dizd
fMtsH J toy Odady Howdzts 2 (RobzOrdetfal.,, 1958; VignosandWarner, 1963Shuttlewood
andGriffiths, 1982;Coleetal., 2003.1 ted 1 Istsd3 dzj d Jaikjj fddslatzts ,if dMBG dflzs]
slse j s ®j @@L o d sftgd EpIsdgE s dat d MW 2dz2C ydd Jted [rr
fSHRtSHtSO , Mo w L O dadiIsite 2§ Is i dizidz0 N § dizd jidls d & dz'ts to € Bdzjcd
Is§ uj dztpelzts§ @ MY e K dzfg teH Yy O.

AJdz dimMmdzj H s Odad W

Aj dz' stc OB SIsT W dzW dzts fiy! dL z2yd dzd § teWsaES y il Is
ftesctcj MMdteso Odedd § Obtsdztsedd MEjdzjlsdegr = 5" hy
HiWdydlsder 7 dImdxg 2o dixffvdaigdfv tcOL dzd yder » IsjtcOf j oalsdy
WEdS ydtsdzOdz! dz" | f OtcOdRBj ster BtecOdej dzdz d tWOLoadlIsdJ

]l Mtstslse j s s digd fif tsunjlsd® e¥dzj da®H ydzf Hzs h d |
1. {yj dedlIs: mMsmissWw dzd J BzMS zdzOzter Mm¢J dzj Isdzr -
WEdeS ydesdzOdz! dz" §| s j dedesflsd BlstsatsdzHted?2 1 Isdn
BsHjdz dgr 7 -HHGgEh dezer 3" M OR
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2. 1t widzdls: o dzd W@ U jMEBRs Y tislsdo tso 5T Odzd Is j dz
s CECBilsdSEdHO HjW dZOL OC KO &0 fmghiisaprddsdyy oS
d Mokl BGCwEsdzOd d' | § OOk ster dR &JstR sdHted
3RLEYdIS! odzdwdedj BjlsOBBddyj NSt disHdHdzyOy dHid fifik
HiWduydldy 7 & hj2 dgkCdzjsLguisds bdHddsd -do
WdeC ydrsdzOdz dzF | § OwO®jlster. dn BIssnisdred? ftd
4.[yjdedls’ odzdwdzdj OSkdoOydd BdlssitdHiedOd dsd
CORO®LO ftesdL otsH d¥ dNSE j6dkOd dggd Oftsfgds sW dzd j NS J dzj |
Hgfstesy Ydydlsdz 7 o' h j2, -Ok&OYdEeddiecdS s ka0 d
tsdn BtkcOdss ftd [

5. RLEYdIS! eoddwdddj d dzeLd@Boddtdrstseitfag v € @ dz$ ded J ME d
Odzd MY tstcdendsthyisds W dzd § MC J dzd sdets?2 RBzMC B zO g s dzff =~ ),
d Mtk BiGwESROd d' j §OwOdkjlste’ BilsitsdHied?2 !
6.0 yjdedls! odzdwdedj BIlsBoBdHEdOd ds2 L Ok Misdls] d
] klsflso s h s § Okt Bets dstf # y A s ypedsldy dfrds dsr h j 2

1 O ydzOw desoa dL dzO tcOB SIsT

lfjtedtsf OL Odzts, Ws@ls tstesic af offls dffg Chy dzy & fiplsHe jsW off ] Is o
B tetse SYaOB®EIBRPzd | &3 Edz' stcOfMmistclzC Is Hftgtcj dglcts? €
BJ dzC 5o tsd3 ¢ s3Yf dzj Edpq § €S @@ jjdaded 5 dsd ¢ fded ¥ § ded ®
f 56 dztshd s (S owdzy QuewRdz fm Isdd oaf jteoar j of
M sisB detsMmisd di3d s tsn tsdzHmlgd®r "y Sj de) ClsCdlr Bz deg td'tsp Ols '
SBEMmdtse dzj dzts L d3j dzjtstadij 5 te j ity tsodn@'c O jBdgrdet MRETH dsifets dz
VMisOdetse dzj dets, ybts sOCdj §JjtejMmistes2Cd o B j dmfxtsoer
B h g2 s dipzdHjvinls ekfz dadz] is ) fizt ) s B BAsd)B dpjsdzdzs M Ols k&
ddzr €0Odz ydvu @S 3d3O lsotefdjUcdiPjddzty, § wIS® dBIstsr-Bdem dd d s e
Mm¢d dzj 3tlzfy~ ~ Ot OCIsjtedL ¢ Isfqw  fdedy j dedj d3 + ¥ W j Cisde
sBjets kZosodaw | stsets dsde® o RBOIstwedS My, Yybts its
OCIsdo ROMHT®R O dzintf tstels Jtolzs § d TRl @O dz6 izt O GndzO dzth),j] Yls
o desfifipdd | Misog TR o H dSfphctOdE WL o dIsdj HJ G j dzgj Ol
Mm¢J dzj Isdats? ftifigiidfl p@dsig te 3™ M ydets?2  Md dzf d-H p ¥ dzts € bz
igrhg 2

lfjtar j fs¢C OL Odzts, Ylsts Gstistés Istf ditd: oftsoifj lsdg i) tdgl H2
M B stsBOISd U ME 52 § totslg deeOtf af tf frptft-Creririgf Oscl irizbrifedR O fy Is te Iz €
WEdS ydesdzOdz! dzzs  OSC Isd o detsfyls o 'zl ¢f fis B ts-imaf W del d dicdy j Xz |
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Edar O sC OL Olsj dzd S dMmMdzdlsj dz' detsets W sl tstg tf elzgl tzth o e
LW jLdete(f) Is ¢ dzts "djtsddtve € Odz' ydvw tstec Odzj dzdzO d3q . Iz G dgij sk
M shcedzsldst sz b B s &@Igtey do Ols! B s dz'dhtscfigts oC SaDuly
BOIsted Sy, Mmdzdy O EfMsts2uydstsihis: ¢ dddnSy Jefdzlzds
BB BB tcOdzr tstec Odgj dzdz.

I'fjweorj tBdzOLEY j dztsq M jusHsy PR tstsf: dizy dolsziz) =2 |
~nOLOC BiEtga zdzd agd @2 § ¢ Is d todety i 6 dzdd sgsfod ¢ Offias qyafts h j dz
o' B o BP0 B EZMdztse dzj dzde" d3 o ndzts J f Isi tef ] YEASFHO dzf 15 f |5 ©
Fded f stels j te®@ d [zo jNd e'godiasjddf sSictstpaz®@y ssets, off jtoor
B lstsn sdzH e fixdfN P tg R Y& Ot OC Is jtedL 28 Isfpw ko j dzd uJj dad §
dsder COdz' ydv absOswlf §irsbd jodedAs® ts o W wdfjtstfgdsdz stcd O
Efmlsts2 ydotsimis! & MPT{ tzH X gt tsdztsy j dats, Yls s d3tEskd € c
My smss M)V @Y 61 yOMdlse d ¥ digf [FlgMiesydo Ols! ©OL o ¢
i eHj ydes2 ¢ Olsitlcdztsdsp d .omdsdslictistias dzr e d W M B E-EH §) @y d Is o
B MDY Jteam o dojdalfts j dzd j OFS Isd o deststslo  HitelEidY © 18 ISsBtEts
dsdzO ylsdstsy j Is sBkMMdzOo dzd o Ols Edz stcOMistclzC Iz te
Ldzy CSlstesiw dL d 6 zigg dad) gatiRaQ® 8y Bezs §  fistdods dzOYy

lfjteoar j or wodzj dgty tpteladfpts yiaf(lg j degjds OB tsdzd yd MSC G ts
mMsMmMisswdadj MSC j dzj IsdgmBxdzds™ J 3y, ¢ tjgcdsitsyi®O o " tcOY O Isfy
WdetetsL O 9] SIEOO @A, BHstshdzse dzj des € OC  dL o j Misdz o3
FtedHddO dzO 1 dzj 66 sEQLME d2) §isknpdgjndrls o § dzdz” d3d
WEdeS ydesdzdtetso Odedj BBdlstsn tsdzH tod A jfpS J dzj l4f dertsrH j ddgtshdaf L
99 jHjded J mixtlBH M OO tcdotsHdIls € Edzzyh jdeds + WWJClsc
d BBhjets Ektoesodz" 1 Istsets dtdzO" ey d3ff Is §g Bezry ®d "W :
Mysmsemiselzjls fMmdedy j ded® ddzlsj dzid o detsfisd ¢ dMmdzdls]

Ilfjteor j (t5C0OL Odats, 2-Lydsasd ME Wsd 450 Y@ dzohifoBKss s )
f sdytsh 1 s ftesdL o sH dztsGNSL 6 & 9 dzL 1] teizf] aatBHiafdig @z L Oy d d |
Istc dsfe s © d ts datslpd IsGs@ dedByigjefdzj Is dz' 7 d3F Mdxdz'dh jiRjdadzpg @ dzc
Edz' stcOMmistezC stftemt sigts Ofipfp eztizj Is fded y j ded ¥ d dzls j dzfiyd
LMls Odzts o dzj dats, NBB 1Hj DMIsfgYjj dzj lsddxdB" " gz " Y&t to s o t
dzts te BO dzd Iz ©t5af gz? miwBKZY O+ C MY tej Mdd StHdEksh jets G
Yylsts IsO¢ sRSI6LMNY st btz 7 b dzd v ME&hHtesk dag? Bz MS & dzC
HdMistes Y ¥ dzy Plsdle isfdatizd y OV ddzls j dzfpd o detsfls!  HJ 6 dzj te
9 Cdz 1 tod L Istsd3 dzO 3ol sestfisjuie® ' jj NSHBIYColsbytsizs © g dzvf 4clsyw
mMdedy jdedd { WW jClsdodetsiisd tsCdMmdzdlsj dz' desets W siW tsto
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B hjd BEkhEydindgs et OQOGi@s@vls! OCIsdo dzsf
H' R Ols ]z flab 256 Odzj dzdz

Ll Odzts o dzj dEsO s 5AEsEsEZE € d Yj ME 5 MPHEzSt B diic & § @ dad!
dzj d BBz dzts iz te § )G dashiglsts to Pad tdaB O § to d p dzefi iy ts friits B didts
BlsstsdeH ted 2 fSrjdeiflshdg F e O dgng slsdese Ols!  d OS¢
d2ts t6 5O deff LIOYEO B stese ©SdMdzdlsj d desets % sMi sted dzd t
O bOCYJ Mmdedyjdedt ddalsj dzid e dzsM ¢ s s M fylippls itk dia
W dzS g dzj Is dzr Fdxalr h juROS yojf j e j Glsdsj U dz® tc di5Q diafi ij G
L dzj Chtes Y Uk E@s OO IstesoH diEGastsy ¥ dzing tedpa®ls dz o
Efdzse d¥n 99 jHJddW 1 @td3v HAzzd fin § 5 tsdff a] teoQf | Wazd Y $ 6§
fMdzd y ©dIs + CMYte Mder ¢ J dgts & 15~ tsdsrotg dsApls odglaigdz” R d dz@D
B lssW Ocds o MCQ s tispbrls 2N JBORSGdz §f jteor jJ orf Widzj dz
Cdpyj desteOydw s OddMmfstedodt MY shee jd oddwis! d
Msf oty HOjIsMW MmMdedy J ded j d3 W zdzS ydtsdzOdz? dzts?2 OC Isd

Ifjor j § chOls@RsdH GdOd @O | s@kHMls d 1€ jsdeibdeon
ot o9 jHjddd Oddsc | dd - EEYlstshs dHisdds o € j drjdlodsls
dzz yh j ded ¥ MtsMmistsw dedw fiek J Widg gAY & f Gzt o5 § @ detf) fdsray 7.
Vi Odzs e dzj dats, yYlsts SOCE2 1 WWjCl sy ids ] defdie’c
sCdmddlsj & dsets fltej MO od dgdniskeds © didts ddeE to dFPREDA
bd scOmlstkSbke’ ©kc Odzj dzd.

| Oz ufasOC s duj MStsj L dzOyjdedj tOBiST

) sz yj dedz’ j fted or f sdzdzj dzd d H d M) tols QS dbdets 2
f toj HMis O ofifsjtadizde oz jim Odzd L d&3OR W 2 dz$ yd tsdzd g & § Qrglzlf ez &3 &
Mjcwoy@sted] J uf GSEERRC dlstttsdy , Gdd § Bicoagekd g
mtse " BEHEBY j toj ydetsf sdzs Ols 5,3 B i) tizfie s dizthj B Xst€ Plstzfiy j M < d
Bj &z Phlsteafpdd@ dn ¢ HbhkEqaiddtz d' & dL dj dj ddvd
Mjlsd, odtsmwhdd oS dkOH o ©wOLodlkd, I§DHEOH O MG
Bz NS Okt d ol 152 W Bplsitizmyts dizdz’ |  Higjdg ety ldste@stg 2 & Is
BlshSdH @Yy o ©WH] Mkkzyojs & kd Hinds ifs s.&)
5C Odpj s te ¢ Bdzdy jEEszHn dztke § Wdgs?2 HANMsc® 66, ] H dsy
fsLotdYshdj Codf dzj S dets W sdpg ted 5 €20 dz! fds 2 € Is & o
fsfjte] yds] sdzsfOls &  debh Solrdsafsgz tclf dz'ffs OlsT  © OB SIS
dMisd Lo Od o dzj SczfSsddzls &  Czbs @ fp@Estiafs & df, B JS
fOssidLddscdd ( sy mdiyyidzs § gMmizztzE Jdy yd M et
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ftej HiNlsOo dzj dzdzts 6 5 g B EsdzH @Y alsdffls  §  d3dats ¥ § fif L @ =
fishissw dalf 5 dzkz W dzdp'cRjj © #5 O dzdg'OL Is d W j ) Sogts & I sz Crp@fRdisfrpisty te
COLEQf SRy jSIkdody N 6iEHF by Gdzd b &0 tigflg daf ¢ dzs 2 Bl fr
d MmJd eHyOr fdedH e RERf Juds'dy HMistesW Ay B ¥ OB cJ dz

[Mdzso dzr | dzOkyde j §tsdzsyjdedvw, orf desmddr j dzO
1L.r dmistewY § deydls dzOw frodsds s EY Y Msfoso sy HOj lshw
WldS ydsdzOdz dzf 3 dL dgj dzgj ded W 3 o B IlsthtsdzHted W R
sB kMdse dj dede sRE Ofkidts jofls j S so' 7 Cdf dzj SMOR Bke
beso j dz2 dwdtse SOd ydv d COddv. Gkt Mfshse
HjcGjdsjtcOsdodssdsk fsyjmmMe d WYdstsLbk, O IsOCHy
BzfMS Okt d fljteHyoO
21 B BOBHEY ok shsOL O dsdss COdkdY d SOd ydqw
mdxds™ " j2 L OdjHAY s @] bdisdlds.nkest des d J
3./ dstitdHted Odz dzOY L Odsj Misdlsj ' dzOw IsjeOfdw,
Bftsatsdrted?2, f§tdkzyj dd’ Yo {lsdrd, " yo LMGedpmds sy
B hj2, MddyOjls ddzasj dzmdo dasimls: §OtdsedyjMssct

Jdydzr 2 9C dzOH OoalststcO

1 &zOdzd tetso Odzd | , stee OdzdL Oydqv, or ftsdzdzj dedj L €
BOIsjtcdOdzse € fEBdzdSOydd d dz2Of d @iy fMls @gHH,kz
dLHOdzdWR) dzO0 Odecdzd2MmCd2 wiLr ¢ fHtetsotsHdddzhv {died
eW"HO 1CMfjtcdd3] dzlsso SCOL" 9 0dzd MtsOolstster fMisOls j
Edzdo j efdlsjlsO (uj dgj Gztso DGa@ifdptse, | .dpd 501 joH. jota )
MslstezHdzd ¢ d RdMsdlEzISO Isjtstejlsdyj MEts2 d 1 CMYf j t
1.1., 4wbOtddzgj y 1.48., [drjjoO R.JI., uvO0OdzOdzsse

[ sfistse jtodesfls!  sdzlzyj dedz" = H Odzdzr =

[ Biistse jtedatsfls! tjLzd sOktse MMdzj H tsodddedy = ts
OHjSCoOldy 7 ®jltsHise, MOdMdyjMSts?2 tBEOB KIS
o' B tc&E MY j tod d3j dzls o' f sdzdzsj dz' ZO0 MmMitldWdydts
sBlzfgo dzj dgde’ 5 HjWdydlstsd HdMistes W d dzO.

PftcsBOYdw ttOBTESIST
tdLlzdz sOIsT H d ) M J dejlsHORyed Gsddgfirts ¢ s te jdHMs © o dzj dz'
d3d Y HzZdzOtcts H dzts 2 CedeW j tod dzyd d Bi ome mbr lafm gt s mdn@f 2
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h C s-fzfsdeW j toj deydd dBsdzsH ' i ddipggds G dgQ afits ntxf d3ddvL day E

VIlgl jLH] BdsWdLdStse tsmmdd2088ud, XRD19Mmj ste@fy
B YHERZOteSHdZ i3 EyOMmisdy &3 ¢4 dsdzse dyj X, 02778 H & & X
2 IMmjtesmd2 M2 M BN HEZdzO st jdis § dzyddy s ddjsiizes +
¢cldsmdmisy B @ ttecOdzdL Oydw, dédsde jH i ozd s ts Hz, ARB 6 i
2022 , I MmjtesmMmd2méts? CwdW jtoj deydd cutsotej d3j dedze |

(sshJ @a®, , 2@} 00 Y H zdzOtcsH dats 2 Cede? Jtojdeydd ¢t Jy,
mMde dzOdzdL Oydw é (Y Ehd dets, 2021), dXd3l gyt ffjg ad3f
Ctdalv j o deydd f 3" Wdupf §dasas®@d Hwis] dz dzsiylsd, §sfy
SBLizsoeMEts? d tweiztctkpdedzsd Bj -n desdzscd?2 ¢ Bsor §

WdLdtsdztsedd 1 CMistej RZOMF HAMGC o OMsMEBGB2 )2 e | figj eyt
cutBotej d3j dedzr J HtetsBdzj d3¥ JMmilsj Mise j-fzdzOr 22022, 2 &:
I mMjtesmMmd?2 M¢C &2 C tsdeW gl dzy diyf dfgeczdzGitc s dds @30 diz W
f totsB dzj 3" BdBERBORRGd i gt B b ztcc , 2022) , dz0O z y dzts
resea c her s: chall enges -[aazhd pgoOLIEGHE 2N (A O
Zyomiddsjdely j o deydd ¢t EZ§teOodzj ded® -dzplsfch¥) dzff b d3H dzy &
R .J . SBL dztso ME 52 cMot ¢ s Oc@dz't,r 020 220)2,2 XXI V My

[Bh jpfPls 5. R.1. 1 QPbEEsRLEy OLOR 3)

lkedzd COydq

{Mdetse dz' § t6jL zdz sOIs"™ H dof§] jieus@isydd" -, &f e e tirfipGbiy di
MisOls! wao 9o o9jHEZhdr dOEyde = t6j yJ dzat dqtelzj 3" As dafdista «
Csd3dmMMmdd 2, d. 1 BsdtscttOWdd

slslkBicO d SBI jd& HdMMjtsoydd

rdmmd elsOydw a9 didstg AR yalzOdz¥ yOJIs o9 HJddd,
sfdmOodd] &EOjtedOdss d &jlsHss dhidjHse Oded",
LOCdzs yddedd, oroetH", MY dmniSEd ipsfdds)em{CFlcmtaf dzdz fifdsHig) dit.
111t d fy k dzC 2 EG B §kd y
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L. Jar{t JRrRurtowut 3

10Mis®wh tcOB SISO f sfmeowh j dzO syJ dzs | tesdzd o 3
ftescte) Mindtetse Oded d  Yd® ISus drks cfgfidte HMFQ difj tdscplz" B ts(Hf dff fipdg®s s
BsHJ dzd H effg itefapddsdizz = 20 IsOC Y j o' Wiydzj ded® o SL d3stsy
fOstsdzcedd fklsjdg otLHj2Msadw dzO | WidmdeStsyaljts dadfds s
cOMmMmdiislstej dz@ Mz Hize N dj otsftetsmr :

lulstczS BBt d dz0 dMEQdEesd @dzdztsc s Bdj dif st &
Wz dz€ y d tsaiafidi siowdzts 2 . Is € Odzd

2. CsdsdzsecdY shfyumdeadwy f§lsjted WEdS ydsdoOdiz o
olsstedydzr § ftetswodz dzgdvw  Olstsdzse dd .

. iciztzOtelzh j dzdw 1 dz] oG J Is d y Jjdfpftlsscrtsdiaigets(@s B dydY dz €
OLadlsdd [rr.

4uj 6O joldud MEdJ § BjH aHsEY | dzjf vejddi] iz dz'd@eB § ¢ B
frr. O As@MEQGilsj toed Mis d Cradxd3lzt Hj 2 dof fgff Eaezdp'tcr] o ™ ff 5 dze
HdgMMJj elsOydsdzdese 5  MMmdzj Hise Odzed W

) fJtocodRzdIlsj cOsktcdzse s OL Hik@®Ez GCOINHEEE I8 tg dak O
sSBtOL 5o Odzgdets e pils df 6 d H d BigttydPdztctso Odzdetsets B j dzC 59 15
sfdmMOdz0 drn ¢ st dap © GE@» dzis g dz¥ Iz dz$  d tolgzdfus tsop OfiylgcftalH iy

Il s oalststes?2 cdzOo ] BLBKO fosOdOddL Jetse Odz" d
Jd ftsvedyddv, bbb PgdL f@Biswddydlddd i tzyly @
Ayjdzls MH] ZOdz dO OdOd&dL j B~ OdedL ditso, dzj ¥ 0h d
Csliz sMisOL Q Cidsfstsferfj Wodwe Ilsfmw SHdddE dqL SCttOj z
fOstsdzcedd. 1 {1 Istsd3 OedzMyiOded jtc Ounjnddtsdevicy fiafs lds dzdz" -
odzzlsted Cdzj stsyde" = BStceOdgj dzdz ftcd [ 171 -

I smMitsdz S22 ttOBBISO f tshmed My H@S d d& ug dag & dzjstisaizi] s
Cdzj IsCd f toj ysdis shfipidarittc 2 o wWOLodlsdd [rr, Ists o
O0dzOdfd o j Misdz" 7 daOdede'jAzd B r 1 dzgj oG j Isd ylf &S g ¢ s diFj tsts
B Istsn sdeH tdyRj dafgrlsig®®m d MJjteHyy o bEmdseodwa [rr1.
B lstsn tsdpatetO O §f Ot O S Yyfn Cdj dijgistelf BB G tcj MMdtetse Odzd §
IsC Odzd ? .

J LHOQ dids j dz! dzts 2 G dzOo | zdlsj tOkztcdzse s SBL Stc
fsHaBHT, dif tgd dgjdre” jozj yJ dzd ™ fif rorts fign IsiPedasio @irpddedi) &3 £t
IsC Odzv -, tcOMmMbisIstej dar 9 Otcd Odzls * CcPBrddglsh | I
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L OB 5dzj plHdgddr. dztsy o dzd d30ded J bk H j dzindgsh doge(ujddz @ktly ddzd ke
mdx dhmftd Lkjdk & o dhmijdiHse Oded W S t5HOER] L lsEOs @

11 stk ChfBHBuay ddz0 O R igEnsdedsty §atd dzdzs ¢ 5 B jddzStasdis
o Wiz dz€ y(d ts dzdste b oy@atsdsck O dzd

rdmstesWddz ftcj HMisQodzw jIs M2 MistekzCIskztodz 2
MOB" = Hozdddz" = ¢ j dztse Y DB j dzp MO RE (Sts osQizdAizy L dEE
M-n to s 3ts ifdetsll BEB1.1-Xp22) d tsn o Olsr 9 O h jd3 BdZj j 2, 2 3¢
L Cdzttso d CtsHdelkzs h d2 IsteOdzm$ to fifus O tal3t dqzlzg ¢ dfpbmtis{pHsctisod:
2018). IlTHjdvels dMmMisd ¢ 90kcdOdzlsse HIMIstesW d daC
cOLdzr n fosicstetse d d d3j j(tis s @l 92" § OCH, | tcde® ¢ B SLdE,
f sdzdetBjc®@dzr 2 Dpd427m o Gimdsodtsds or tcOy j dalroly Afrst Jc
sOC % J sB dzOtclz ) d o G Y™~ dd YO & O Hif jdteH y O, Dp427B
sfdeso detsdz o dzj 2 tetsdzOr € Mstiets | ddzilitsjLfylgj oujCderzts OF CEfjpiRUR (-
1 2t C ddes S @ovolenta et al.,, 2012) s tots d3yj D0 5,0 ¥ jj dzdzsy J Is
odzzlstcj dzded ] HtosBslstster, tOMY sdzsy jdzder §j HJMIsOdz! «
dL W istcd3Odz HIMistesW d dzO, 1+ UsipfStefjdinim § ©R j Ishp Rpa¥B e |
fdtedwjtedud MS &) MPplededzs s dysfandzts d3  dppr7el df A $20 =S
Dp40 «(SopfGsj Midtelze Isnw 1 tletsfo iy jisdsiddn ISfdztis W sted3©@ Dp 40 !
ftesBslsste®, ylkts d Dp71, das t(BlakeeCah, 2008; Fofavebal) dz0
2012)

]l 6 jtj ydetst E3lztyiPBlsr mdMmlstesW ddz oL OddissH j 2 Mls
Yydlstsms j dzj stsd (OSIsddetso ™ d3d B3d ¢ tetsW d dzO d3 dzls © d3g
BISteslstczBsYS OBd d Htozedddd ttsHMmIse j dede’ d@gd Miste!
CtsMmoe j dgdes M € OdzOdz' dz$Cgxc, © Mfdaf &FEO dr!lj darfd@pzs§ 2 §f dzs mis d
oLOdhisH j2AMIsazs h dJ M dddd nHstiigikigd d ctise tOazde 2|
C i3 dzj ¢ Mt (MrzdAgSaoandMcNally, 2015) b1 s BF &z BIsCteh Ise BH &
d fJjtcosdzOyOdz dzets dz@Q M fpdiEfrpO dzezd @3 ls totidlds f tetsils j d d
(ri1s), fsmMitsd Ck dgj Ssbstster j jets € sk fdnt®d |
Ctesd3j H d ipltasidivdledn@ Mistotse dzd C Odz" , BBWLOL EZY¥ "W dj HJM
MOt ts¢ ddf © Gy, Wstcd3dd tclz® h ddgts o ) @ to e fsCagy dzj € M, 0]
fnd dals o ts Wabtiz" B2 , Hd Miseiple U8 X dz' dzf 2 tots dbRdazli ENDONDO
(Ervasti and Sonnemann, 2008)
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A

[—> Dp427b, Dp427m, Dp427p

1D 524 |30 4 a5 166 7 8119 |10 (111< 12((13 (|14 || 15| 16 |[17< 18 ({19 >>20|(21 »>>22|| 23 |( 24 || 25 || 26 || 27

AKTuH-cBA3bIBatOWMA gomeH LY  LleHTpanbHbii gomeH LY LleHTpanbHbIi JOMEH
I—» Dp260 I—» Dp140
28129 /3031323334 /35| 36/| 37|38 |39 |40 | 41| 42 |43{C 44|/45CC 46| 47 |48 49 50 511|152 53
st — — —i
LleHTpanbHbI gOMEH Ly
’—> Dp116 I—» Dp71, Dp40
54¢{55||56¢¢ 57|58 >>59| |60 |[61)562<C 63 D64 65 66 67 68 69 70 <71 72 {/734"74 {576 D17 78| 791
LleHTpanbHbIi AOMEH Ly Lincrenn-6oratbii someH C-KOHUEBOW AOMEH

B HopmanbHbin guctpodmH: ACA n LiB[ cBsisaHbl o6ecneunsatoT CBsi3b C BHEKNETOYHbIM MaTPUKCOM

ACL[’\1‘2 3rY4|5|6|7([8|9|10]|12(12|13|14(15]|16(17|18|19r Y2021 (22|23 (24 LiBA ’CKD,

t Mz dimG j 3O DMz j dzC O H ¢ Iyls b s ¥zdztz®@ O LOKP fgteH J to o §f &
otsfj 3 fadicbbteisC L sdtso. vted ftosoBskststcO ( Dp 42
f cdzdzste OL d3j tfpiabils €y Mbss dL  § todfh o datielz O dzff & s & F g
f sdzdetstc OL d3j tedz" 2 B j dzsC HdMstesW ddz BOMMEs?2 427 ¢
Dpl140, Dp1l1l16 d Bp kL stfedyajdaditcjdzid L sW steds™ HJ
b dz' Isj tedzOIsd o dzr 2 -ChipfdzaigQ 2 fiffd dddlz' dsQ@ 3O Isd o desy f sdzd O
ftesHEzydiese Ols! Hsftsdddlsj d' d' j dL cWistkdsizs te @ Lnds,jst
HdMistesW ddz MsMmistsdls dL tw-S t\iz) 7 oGLbiigmiE dzm B O 18 ggjcdz
(der), SCStHdtokZz, |IBSCc ty jiddsict®OdzOdas s H s d3j dz®6 4 ;¢ tswefffiiplk
BSEOItsets Hisdj dzO (A1 1) ,17 Q KH~ddmzj jodsscds p IOz | t€zm® df dic |
1 CL sdz0088. 7A] dzls to O diry tsola" j 2te yHtdsd3 j2dt s it § deisEe@ flaf o & s
chOtdzdtcdz" ne EyomksScO (zv)

[ Bdzj S 2dzO { t5dzdzts tde@aWdgjaaztsfy tsfh ISHSOfiisls tafdfiny. iz dA€ of §: BNezj o
Ctsdey J aftell]f -BHE W dzo Qrhagfj2intc j HMiso sd3 H® ks @O  dzrdZd
Cdzls OC Isd telz § tsts iz 0k deBCisfidEsiagndMcNally, 2015) 1 d mMiststs W  dz
wWCestedzr d@3 B dz¢ sd3 Hdzw OCIsddz0 d SOSCdd3 tsBKOL Bd3 fS¢C
Cdzj stsydets?2 df) dymgdia®ezlz j Is yJ dzlstc Odz! dz" 2 H 5 d34-fids H B)Esde’]
fsolsstcO® ded tddz" RheOtclz Y Ofipld 2O dzts d B s daf s 24 s StedzizC
My j CusdideB dz' 2 frsolstste MigHesiz) 2dL wWieomgvrj SgY  H
1 dzOMmls qoutdd W3fftagHdis B dzr | ik Ists®Cy L 1B M j ydo Ot ls ¢
FOC Isqddatsdy ff tsifdejd HisnustfislsO Is  uJ M ¢ Amannet @ J198)H | @ i 6545 2
fcolstdbth @2 320kzoy>fijdss © MmMeowL '™ 9 Odzdd HdMmlis te(deisdndz@l., f
2020) vdzj HSd3 L O yJ dzlstcOdzt dzr d3 H 5 d3iBdEEAR Is tc D i) fHEOHAEY GAR)
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skh j flso ty j Is iy sfegn Q juddsls@® o sdsS &zO0 ) o dzj € dzj st
CudzsOCIkdilzjls  SOd ydjos' &3 S OdzO kO gds ddyQ te BB dzjr
MowLr o0 hd? HdMlstetsBtej oadder  MmddzlgtdaWsddz , Eyof

Capkonemma
Capkonemma MwukpoTpy6ouku QA-CUHTPOUH B-cuHTpOOUH Capkonemma
| | | |
[ 1 1 . !_L\ 7 | 1 |
ACOr N1 |2 |3 Y4 |5]|6|7|8|9|w0f12f12(23)14|15(16|127|18|19yY20|21|22(23 |24 LBA CKA
L fi Il | L L |
] l l L I |
Y-aKTUH WHTerpuH PAR1b Y-aKTuH NOX2 ——MukpoTpy6ouku
a -aKTuH (B cepaue) (catennuTHble CUHEMUH
kepatuH 19 EeTY) nNOS (Tonbko B CKENETHbIX MbILWLaxX)
JNlamuHnH
ArpuH a-Ar AHKVPUH
Burnukan KaseonuH 3 NCX —fKanbmoaynux
JlamuHuH Avnamux (LIHC) MnekTuH
MepnekaH GRB2 CuHeMuH
Hewpekcun (Tonbko LIHC) PancuH Bg-ar
Src
Tks5
Burnukad WHTerpuH a-akTUHUH [OucouHanH [ecmuH KanbuwHespuH PKA (—— MwuocnpuH
i
Komnnekc capkornukas-capkocnad  a-Katynud  JAMCOMHAMH, CUHKOUMVH, CUHEMMH, NAEKTUH

a-AncTpobpeBuH
a-CuHTpoUH

ARMS, Kanblv;o.uynmn, G-6enok, GRB2, muoyunuH, nNOS, SAPK3 Carm 1 v p38y (catennuTHble Kne'rxm)—f—m'CMHTpqu“H

i IﬁZ-CMHTpO(bMH
NCX MAST205 n SAST

Benku yutockeneTa CurHanbHble 1 kapkacHble 6enku  TpaHcmembpaHHble 6enku - BHekneTouHble 6enku SHpounTapHble 6enku

TRPC11n TRPC4, Na 1.4 uNa 1.5, Ki 2 n Ki 4.1, aksanopux 4

t dMEz2AEB AL O i3 H j 2Mntste ¢ dz@ dffy Hiczec d BB € s sdzj dzls Od
BOIsted C MO. wowLOdzdzr §| M HdMbtesW ddzsds B J dz6 d d3tsy
stcOdedsj dzB e Odzdze’ j B dZ2C d, o dzj Cdzj stsyde" §j B dz€ d,
1 dzgH sYydlsOtedz" | B g dr o p 206 Id3gedz; A1 8, Y dzlste
Air1, YsfipleOodsdz? Conrts eBjimddzy j o 52 Hitsdzjdz; 1, HgMistt
COdz ydjoer 2 tsBd3j deded ¢ NO-M® Hls Odzd 2 to I8 GO dlz0@ iy @ 1

s tetsd3j sts¢ ts, HdMstesW ddz dzOlf B BB dzf)® W3 ' of Agit
WddzOdzj dzlstse , CJjtcOls ddustkL 1008 (hyfj2tec j H ts dCdis) d drg[f Jjidisdigjd
fsHtsBdz' J 1-15 lytffthylsg a0 Isr 2 (Bhasldgf alz) 206). 1 sdi3d ks M d
ydmisg §aOls™ 2ls @®qijj do L Od d3stsH J 2 M) ©Qatddz] e85 fg jHIfErBsdsisdg | dogs
(Huangetal., 2000) B j @réz% dstc dsdetg dg.ff § u d fp O™ QA ak§ d3) dfAyEd etil?
2008) 0 I8QCdxCifsdzj ¢ Is,d dz® MM tsyd dgtc fip O ztlzs d3j ¥ kIs sy da' i3qd
(Rezniczeketal, 2007) dwo WL ! dBjYHEZ H Qfipk tizs¥d des 3¢ PtcR) P& de o3
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fndzts ) dzO, IsO¢ co¢ 9 C dzt YO Is OdifdgsvHdzr 2,jfp lsfefndsvidas W de dz d3'«
MowLr o OARIP MIs@®@S ] dL o j fiplpjdasiydf | € GisdikzBRKN 2)) 18 o s
(Yamashitaetal., 2010) n NOS Mm@ Yk timdidz s d@ l§ts tfr s ) (Bai efal., 2G09) - U
mMddzlstetsW ddetsdz ((yd ted L Ho O M O2dsWOts dinjaj Yo LS dp dOfdas s & dadald
fsHisB datsdz 1 ts9 M tdzjs tc & W J dath) dipdAlsftotisd(2h g teiSisdzyj 0 52 d H
M j CWisdidzs dz' 2 2 § spilgtlis o st -4 Q Gsstds jrodg dzl g MistctsB B ¢
(WittiL Ho O MY ded@ddag’j > sdis,s dSi§ydazpddls W iz drgf fiplsy H @O s’
H ts d3j(Ampersonet al, 1996)d d3d sgfftelsi@£L 3 § sz 9§ Grdls dzQf MsYnAhj )alg ) Is
Yy d misg H dxgidsts diiddz® s dzys] e tisdSi(Rizynoldset al., 2008)

Uud dzlstcsW ddz sB M judoOjls oL Od distsw jodafgds o d jdoizd G
COdz HYPpOBY dZzOL BOBdUJ ME 52 d3gdps By ¢, O d& QQ dz'" dBd
TRPC1 d TRPC4, d&OlIstad j 8 igd Na O8z0 dz@ gz r &2 de4iz0 @z
IsOCy J otsHBSf tctsoa sSHWHh dd3 C Odz0O dzts A3 OC o Of stod dzts O3
(€ Odz! BBSH z-dzg dz® Gelsd ,G Gr b 2, Bd sy d dzd dztsalz, S AFOKYI[ dzé
dL o j Mis dzts 2 ¢co¢ MAPK12 ddzd ( 19p@BB¥pj MALPoK]) M s dzts 2A R K
(Constantin 2014; GaoandMcNally, 2015 Allen etal., 2016.1 M ¢ j daig'lshgzD&m d dzls to ts W
SOCYJd oL OddsHPP Mfsiededzmdsd § solssteORRd 16 d 17
MOte ¢ ts djodstytin 2014; Allenetal., 2016) b ind dzls te s & @ dzdzts H § Infg Is aldOgHs oA
d COt@@ijdr&sd 385 MAPK d CARMI1 RIS 3 B R &IEL foy fijlswie
i tsdzw t¢ dip@nldsj dzdzd Is dz' Chang etjak, s2018) -H@dzlstcsW ddz oL Od d3ts
fd ¢ dz0dz' dz'Cdfndal Y Ote j dzC Odsd NAnemg2t@l5 1999) § Mjlls tets B t6
sp My j ytheo O jois(df @z CUs d B ts ytf dfip Stp Wiy s tsydz' B3d WO o
ftetsdsj y Zlstsyds = W d zO@&H dzlsfye) R fozdffulf dstef@atfjCaan d s JQlzH d
fd ¢ dz® eas @@ C Ols Htfd dg s 3@ fighe) t€ tnts ikt COmtaT if dO1dgCostantin 2014;
Allen et al., 2016) [demMftcddz aL Od@IsHj2AMIsakzjls M HJMB J dz
O¢ Is d dzd dats df, B J d&z€ s f3 ftosdg] y 2lstsydz = ¥ d dzOd3j dzls
¢ Odz' yd dzjdo tdf fedztisdy d dzdCdndeantint®@L4; Allenetal., 2016)

]l Heftdddd ¢ &£§ @t 0odgdH Ehbtdgdzdt Odsoar 2 M
MOt coif@ANMEOsNY Odz B MY j ydo O Is H st tedzddfiply alaf vdz" j «
cOL detstsBtcOL dg" d3d B J§ 02§ O3] . dtcjH dedrn sy dets sls 2
COC dzOdd dzd dz, Oc tod dz,) (Stigitaetdzl), 20010z & dzge§ ozte b Sy dedz? iy
MtczCIskztedz" 2 B j dzsC Bdcedzd C Odz, IsteOdzid3j d3B tc © dzdz" 2
fMd ¢ dzOdz dgr j BCJjORSE dSr(clsOCG@rjb2, Tksb5 d toOffmddz) d
H d dzO &3@Sdgitaktal., 2001;Constantin 2014; Ga@andMcNally, 2015; Allenetal., 2016)
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AOCIsdyj MSd, Hd MistctsW d dz, o L O drddts Hfg Mmflplsliasit,w - filpdzizx
CcOBstelsdL Olsste s dze , i toj H S O dpvysddsg d3 o fip@zisT tsizisj d3siiz
fesyd Mg M e dzjddddy ™ (e e BIR& OtV HEZ M 1 Isdd3 sy
HdgMistesWddz © St dzj My M Htetkzeddid B Z2SE@HKO©C® @M
C ststaptalag M hettafl ] ¢z @OYydze ydzr = Mdce dzOdz dzr =  d3ts dz]
¢ 0OdzO dz' , B ~ OdzF LGdEdsdadp Is | tgj dztOddzed B3O § Is Y d dzls tc O dz
d34 » Odzs Is tc O dzf HANE juafiz hdey dzfs 8 ) IKCdn$tenin2014; Gacand McNally, 2015;
Allen etal., 2016)r i Wdydls HdMstesYddkO ftdesHdls € ©OLBTM
BiAHE OCbddtsds d BOEAEFUMisdgydzer A BSOS Y Mef ot
WiEdC ydtsdzdteso Odzedw fd Mmis g d3, dzOff oW digtss frd dae d ffisticfitsel
Csdi3f sdzj dzls Odfd Hr=dmdgi.H Mlse v A fslsjted HMtesW ddzO
ity sdzsmOIss?2 &BzMS dzO Isizdals | Ods@s@Ey w @ J By
frr, d #82H]l tjy' o MmMdzjuHkzeh j2 cdzOej.

12, CldBdzehe 9 ydes?2 HdMlsesd qiesfd) y dead "y § slsj o
HMistes Y iz jfuekds? HdmistesWdd % h j dadzO

121.1 e yddzr o tsL daffC izs gzER W H d Mis o5 it 5% & dzjlataPy
LY dugdgsc dW

lrr ftjumsOodzv jIs MBB2 Iswyjdztsy fHtetscte] Mmd te
WiEdC gz 4y} sor h | dzdzOV d3tzfig ls3czdz Qe dzO B tf figlis v o divyyj gis Mg © dzdz,
HilsmBBODI ccH®HONtcdotsHdls ¢ dzj M smMssdesmisd J B d Is'd L
(Mercurietal, 209). Y tod [r 1 tSlsdid ud dzts f stc Oy J dzd Jd3r frijSy ddtg s
BeME zdzOlskzter |, fdh joOtedlsj dz dats 2 d o HJ dzd Isj dz!
BeMS EZdzOIsztc® f sStcOy OJ IgNiercuriet alff 206 &) sty MAtsidHE e s & B ]
3" ydets?2 MdzOeBtsMmisd k2 fOydj dzstse dzOBdze HOj Isfpw L O
tc J y(Blishbyetal., 2010 r HOdzts9o O ).d JHGedZ], j 2WJldE & 90%  Oyd.
otLtOMIs] 18 dzjls, MstcOH O h da [r71, dzanddaret@ly Is f
2016; D @tlam a01ir)o C tlststeOwW dz20 L Hddr IO Of Yl
f to d yd dats 2 (Petpdstialts 2081; Ware, 2017; Schulé&tal., 2022)

fror B8 kzindk sk gapy d3g diimD, CtHdtelkze M j B3 HY kst
ftoj fwlisfylste@ejtgs B Yydes?2  sdzdestcOL 3J todzets? d L s (Amwtsdyy +
Rus et al., 2006) [2ls®yEdPri) sOC )| wiskEfgdzOo dzd o Olslzr | g @is 2
HdMistets¥ dd J 4 ¢ Sisfa@s (@ vrdzv)j S j dizisdzi J OO dgjj Jo it 1)
ftosw o dzj dafff sy dtshg @ ts dzj jdedzt3giH dfjtetsc o MMdtetse Oded § a3
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(Mercurietal,, 2019)t OL dzda @Adlzglsr o IIswy jMmisd twGBd YW f Pls B«
teOiS d My Monaso@tad,"198.s O¢ k¢ OL Ods YyO=" H,dMdstetsW ddz f
OC Is djdglLtfipzifijs Oo dzj ¢ dzd Istsyde’ d3 BSIIFELPEEY S ugy o 52 NH
Mtlse j s.hiskigdedefsr r, dsdlsOmfhdprdec® 3¢ d M udffs ' b 1OdEY fls
Bsckls B Is! B85 bz dgef alzdf ] dz'lz fvaRS @ G ofizs dgdi A d dzz € dzj tsils d
CtcOlsdz" » sty s sictsidz | L lsts  d3ts ydgEizmdg ki) ® Wwdts & 34 M
C st SH sdz CQdfpdntsds L O d34SdEvHjEHsdn MUsEst© f tc | 4 H Jze¥te |
Isj tedzd dz2Oyd ¥ Istc Odzindzv y dddj Welzjdd€SyQ dstfizOtfilizyg tfipts bECEmqiaffii Isda@s W ©
(Duan et al., 2021) 1 tcj wAPtE O j Ismw , -t ts ) talgtsdisfp] Qiddz] 2 o tz@ M G H
steOdzMC ted § Is7 tHHOUBESYHE & ffdzPIsd Ud MEdJ dL d&3j dzj dzdv o' L
Is tc © dzf € EG@fidERBdriguezetal.,, 2020) 1 Mo ts¥ HuffidzlsOoOydd o Mmj ts
(Hidiydddgayddizy gsn jtey O dj udfhds dz¢djslsdHs:
Mudls’ efOdpdst o tsdzv ¥ Is f tetsd L fyg segddz” " o df st (ifidyis B 5 dgf
fsolststehd sMizsd » floOMFOL QiR ¢  addzji§ dzjdsdsQisizaside] f)

f 54 s dVigudpls d ydzts W k2 dz$ twf dintiz didd$Buarntat aldz2021()

] Olstsdztsddd, sfeso sy HOE h o j fw fslsjtej?
(fimstesw d s ®HTfls O dzv s s Me 52 -n ) EgEWPdglni 2dzdz 6l Y JifT
LOBtsdz) 9 Odzgd W, Hd Oc datdAills defta Iz |j BADQRO aiz' T (M§risadizgt e, 2012;
Ryder et al., 2017) t OMmf esMistc ©Odzj dedets My ls ! frr MtsMmils Oo dzw j
des o tstetsy H j dzdz’ d ,Sd@@dz! tyte[ jS Hstp ts5 dROHEIg AsCiste AL dzig i widy B3| s dzO
(Bladenetal., 2013;Mah et al., 2014;Ryderetal., 2017)] Mo ts¢ fpiHtE G dzs s d to
B dzy g & dzlzofu®PEO0 (Mah et al., 2014) v Istsd s tslsd3j Isd Is! , d3Owdsts t
o tcj d3j dad  dzCdgjozf LHj jday(lL dzts | dL o3 dzd dzO ! dzf O tctsfd
Yd izse j.uj Mied O s lsd BODydgdgzlsz m &1 jf rfr  dsclzls HEY
sdzts o dzts d3  BHHOHGHSjHIEMS® dzd ¥ -dz] fip jstardztsR dzts (RiddzeS ety gl 2017).
I'"yde Of &dsfls! §Oydjdastse M Of py2ffse 5] dgj defp 3 &
ftoso jJ Hj dzdats | ots AtOdzydd, i 5 WROW O dftsts s H 15 dzt$ d IdnjtedE
f OydJj degstse, fls tin@sHnNOEEABRL sH@jtetsH Joh drafMmMw Hts BERHD
Hdzw sja, Clt tetsH d @y et flis29HB) u teljos7d0dz fftster ® Mls to j Y O |
C tc O edpjH § tof) deim® B dzdzd t5dz)  jds Mty & tdnAscachsidficaa
U tedzj 60O, Is te® dapisd degyd(Q ®dzj dz' dz" d3do d3i (Fexiqrtvaliz d965;
Satreet al., 2004 [ v dzd dzO )Y i (6 dedabdg@( Bl deds] Bz § © y & DD dz0
S H dzts-4 tc Bd3ts fipts d3 jusdaste O Is | tetds iz s B)flgd de Ok J ezl htses o t6 § H
fndzlz YO @Otclzy d o O sy dff c &P zEdz Bd B dzd L 159 ¥e' des M dzls
Blzls OgaPs dzt H O Isw, i @Ry ts Bk D jOdzjh By , 7,316,7% desd s j &




HJ d3ts dzfnls tdaPptddefsylsf § o * TaRpIRdcirdy s i3q Hdhigaki ¢t al., 2018)

s tets A3 Wzs @) tfls ] dzd - Qi@Cds] o L 59 Olsh Y s dalizefdz g)dadc fag U dz
fd Bftsas el YOMIs @y IBO Az’ dzzs L 7 5C OdgjH d )6 )@iYB dirpixizts 2
H MW 2dSysitgRi S0 3 % ¥ j dazedfigaBb H @y d ~ OwOL s ey, d &
fd &3f stsd3r dzOtelz" jldgdaz] sk S dd oH d ffz® BLOQ e HsoiAsiziE ts fetdhls d
o tc Oy Jtdzddn - d tc Bis jscidAlIdbizakietal., 2018).

{fdmodnw Usd tOL dzd yalz" & DPMBISOs@ks? 0 % dB3zlsOyd?2 , k&
fistcOH O rdf,df pHMIsOo dzw ¥ Is MSETWRS i fizzd| Y Gy iz C PP |
stsud yde" § BzlsOydd, daj s tsditafipizjd@AartdmaRusefal., RORE Magfi Is C
etal., 2011)] Mmdzlz y®@Qi 7[0r% i3kz MY HdRls Gfo dzw ¢ Is M ts Bi B X {f Mz & OW(d
51 10%i1 Istsyd ydzr § 3l Odid ,H jdddjeys AartfrdadRuset &) )2Q06;Gafciaet
al, 2014)r j dzj ydd d §fdfdf ey dofps i Ed sy d s44s% J
7% fOoydj iz PrfgE: s B OHEGOMBEE o [ Is f)kamudsatzts
al., 2017)

TouyeuHble MyTauun, HebonbLune aeneuumn unm

HopmanbHbii rex BcTaBkn — 20% cnyvyaeB
(§ Be JRUiN BRIN D (g IRl 0 BRIND D
[Oeneunn — 60-70% cnyyaeB
Y 0,
r,x Oynnukauumn — 5-15% cnyyaes
I/ NI EIINEn Il lII[ ]-IIIIIII

{ M dizOMEs 0 ©0OL &zd ydy = BMDf s8 j gzBGHd T & OC e

IsZzpPp % fOydj dzdstse figp OfterOr Isq dedi L fiz s f dz3, tpqHdizoff uledjSd
ddzd  dzjdpreglzsf@.yldh dzO§ 34 ¢ Isfw Mo ddi i Is jsds'ddjlg o OC tedgd'ddt -
fjtej Mstes? ¢ Gne sagisistssA Oklssfsds? (Quasptfls 80RL). s 2
{ 1 dfnazzm¢ tshzizif e O dzfy dzts § @IPD, Q2 slsster j o jHEZl (1 pBE @
2 By uddz X Jisd@CNexmin etzal, 1986) I ts fydgidp dan dzlzisa® j {f taeHsoifldy O
dzj Mz yO2R dets?2 ddzOCIsd o OB dstslipthstc O j dadztd 2 A degpfQjwar
Bz ls d tc 5o Oklzdas Bts iisEHFs Ste' § Is j sted dzdf ypMS df tedsH Zydtetso
dzj % d L dzj ffotdfipiigisraflde@fiils d o Jtelzé M jets Hj2Mise dw  ~dEdsd
Okltsftd . gL dzaj MY sfse d'j @dlzj Sy, z1s o Is 6 dyilsGsts ™ 1
dzj f 59 toj ) He a8 M sMBO . [ H 820 It 15 15 dzfdiffitsi® jJddif ‘e s H 2y d te s
HdMistesW-d@z Ite s d3ts its dzdzts 2 Is tc © dzf) dzts § @Y. , o dzjdzdty s Ol
A deh ddz,  dukg dqisftefRidzin dfsdends Mtse dz'  ff to HOAGf) B tso Cists te
H d fls te@Dudnetal., 2021)
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[20Oydd (dets njofylo' dzj bbdadshtpdr OB RIEIgA i PEMT 4
VLiNisOdztso dzjfdpty, dulshsr i 9 NLLO oIt ls®Y W &3 de no
f Oyd j Riesa al, 2013;Garciaet al., 2014;Yu etal., 2017)u Istsd Is ,Is @By s Is 5O
Cobtster j dzf WodzwtIlsfw Mitsd3Ols douj éPMRBA dztizls f) OHeijImY o3
HJOGcdfsp s dzd [ ra4, YwHojteyjd tedmSlz totsyezgdedy
dit O ®BtsL Aqzjdsl@POsH ™ " jots2  dzd dzd dBQ Y pitfsdn § Hzls BEE QY & s
LOtesH' h joatsets disL OdydL 30 o tchflsBE ¢ Hd yhtzp & ke
By 4 s H M igdeti®@risanvandenEndenetal., 2009)

g ydlldils ylsts [ rr ftcj HMsOQoadzv jIs MsBts?2 L OB Bdz
dzj ¢ tc iy dy dets 2 (Brey@isiag al.,, 1958) ntSlsw  d3gj m Odzd L O3 , dzi y ©
Br i ydzr =7 o sdzts € 5 dz, dzj W pdz" .  @ifmidedzt C € &zt Bs jsB fi
sIsC e Isd ' tsWHf dADls 9 ¢ dz¢ yow gh j dzd s , Odzts &3O dzd d
L dgjteeilsdud M¢das MkBMsttOIse, B lsOBsdZd Ui MSdj H.
ftseote Y HJ dzd § fiylGsierC 1984) d3dx L dzd ZOdB tsdzt M Iz¥ fsq
MOtC sdzj B3O dz? dzO K s dz'd ¥ s Is JsLdA®,d o3 i ditsif, sBl widagw j Is
ftoesWweodzj dedw [ 1. e dzOmdes M OwE isiday igk@girdfestde dz
WEdS ydtsdzOdz! dz" d&3d H W J SO MOtc i tzHAgdg@ dzio dzts dsts d H
G J @loser 1984).) sfydzy H 2z ) figfdzd H t &5 © dzebdiad datgls d W df ) teise @) Is tc ts W
dStsHdtekze h  2DMPGE 58 dz@tg i j dzdw MlstelzCIskzter Cslstster n
(Hoffman et al., 1987; Koenig et al, 1987) tsAs v , 9 Gbdzdydy ls { joasco t
dZzOMmistsw h jud fiplicy &l dgO s tc d o @)zis 'O wfCBPR] S50 dzj MOLX 50
B Jt=€

A

122.1 sfdzj v g dmtf ¥ flefdndsic sivedsds@s d ydz' § 1§ Bs™ 9 degetzd v
HdMstesYdd 1 %h j dedzO

rdwdydls HdMmistes® d dz0  § o df » EHalfipdzy ® ) ldeeOdS jpYf ttdsly Jiog
9L OddtsH j 2 Mis eOfs d dgfsiinE joiajdigiE dzj Istsydz" &3 d3OIs terd ¢ uinds d
detOjls 90ydks &jrOddyjMSks d MdcdzOd: dzz¥ tetso
B yder 7 CzjlstsS d MisS to Cds( Isge@s eAts R dzdQiS Is ff @ tsizts iy B dzts
hJietsC sd3OMN IsOB dz' o3 ff)tslin@ds EiEPeCggdy wddzwvr € dzj Ists€ .

1221. 1 Otekh jdzdj &BjROddujmMSdn Mo mlse

RL O Misdats | wk@ MddkO ¢ kiisdisk) sfitwe ststsfw ) o
Mol jddy J OmMmdos dj ddY Mokt tdkjtd®, ybkt bkt
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B~ Odzd ud MEMBBE 5 MOsLF dgd BB . B i L A ddsdHsAsMis!

fsSHHjJYdoaOjlsmMw LO Myl MoweL j2 &IiYyHE yYydlssme j
fsmMtcj HMlsotsds 1 ¢ s d ddzsjcteddzseatsets SCtdi3fdzj € MO
ts ) oz dzdzs d3d -~ Odzd s i) tufifdg SR s Is stc O W MisOdztso d Isyw
fBstcd Y HJ dzd & ® ntsHj (Dodhlst@l, BPRY. BB dzfly - Odzd L &3 § s
dzd MC sdzr € d d&3d dzDB dpi©Oinfs dedffndBtiffts dztsh + & 1 dzj € Is toc =ogzdAc@ ¢
f OydJ dzldidsotc O Py, B d&d B 2@BIBY § Getc ¢ 5 dtYlakindEngel| 1975)

s tcts A3y sts6 5, tOL 6" 9 NG L ) @GO MM B daBudilizy ff to
ydeSzedzdtckzse hdrn B J dz€ 59, Isd2d d & tc Qpek O GERip® IS 6L g flzclzj dzc
B yde 7 Wgetgd3jlEsC d n € O¢ sy QFEMRfyzGL Gydses ‘s s B
9" Oy jdats fsfmdzy WdL dujMSdr £ tc @y dzggizd AAattsmaRufz
and van Putten 2014) Itsdzjj btetli Ysisicrpy fzdtt iz j dgr iy dirste t
mMstej MM O. ) Yyomisdesmis d, dzOd Bdsrdjrj, WISQUdyy MEPSC ¢
f O O s tOde' " j d a Bugady jd3jlsf >y jostadRs(Shgdsngrfialatzg
1991)

1.2.2.2. Az dzS yd sdzOdz? dzOw dh j Bd W

1 iBtsdz "dj 3B w@EEdHjcjdjteoydd d tjcejdy teOyc
ftoedL dzOC d (RSBONzdYJ@Egtse, MlstcOHO8 M dn [, tded
GJj BOLBSMddddsd d tsLddsd §sfjtemyud Azl Gnj t
ydLrdzd Hts ftswedzj dzgdw o7 tcOy j diezarsbn 18964 ; Bythdeisetsts, 61972) OB
g Ydlsojilsmw, ylsisdztst Istisls 85 B Hzd)fgdiste 2t o dz § € 1§ JuCOdNHsEAs ) '
ftso lststel7)L1@®@Y SO tadNeOGBj € MOteS sdzj d3dgy Hdzv or tcOB sIsC
o BCtkzy O h dj dosfipidy 'y, ftofdss ftecdosHdls € 9 0OLSH(
fjteWhkL dse Chcdstt@f@-a@w y O©@renmanet al.,, 1995) ] slksmikzlsmilse d J
NNOS dzjtftcOaddz! dgs dzsCOdzdL zjIsfpw o MOt WftficdfOLIddg 1
fded 3 Ojwsldny , § tod o tz@teRdzd G j ¢ z dzoWd s H ddz@ls OO &  fMdzj
dh j gdud M sz ¢3ts by Baderetipldz20O0) R dzls § e dpislsd s’ ,  Ulsts
MsH | eyiyh jdSji sdidz B dzr | ff mlo7lsstary W1j6S Isdf o dzts datLi@misdQ dad
WkzdzC g\t OS d wzlei hy@zlze f Odz@3kE d dxzdziom Jd 2 fr(cBeD&l.On
2009;Kodippili etal., 2018§.

1.2.2.3. HotSBESHAMSGOH S Odz! detsj ftsotej Y HJC

RL ®Jj filsdetssr j wie® €Oz dzr §  -H ¥ g6 H s dr o
§f Oydj delsiiplotc OH Qo MftEs d diso BHA&zOUdIsj dz' dets BEd hj Mot
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dzts to d30 dag" diaj r jf H dzd d3f deis & dgfn Is ts wpdpd) B tsH dz' = el HYJER O d¥tadzV:
1071 AsSMduOL O 2 (NOXBDns Ajodj2te dk Hssdho@e Iz jiie fiy "L Omigda
) BICtesltel B OPRsH Il fted d&j~Odgdhy] MYsBsE Qg ¢
ftotsH g Qoydst tod & yMNIOiXB (Prpsseret al., 2011; Khairallah et al., 2012) NOX2-
sf sMtc] @WWotOdad D y¢ L dz2Ouydlsj dzr des bEfpddzde O4 Isfmw o
BISteslstczB t5YJ ¢ MisOdztse d Isfw f dztsls @2 sl toufj L 5ic@ ¢
H d M ls to@ W[k tc ts IsjtciiPodseaket al., 2011;Khairallahet al.,, 2012) [ " sH dzd d©3 9 Oy
dimlssydzed S sd3 Mo tsBBHAZ n tcORJY @AY o dEVIsefsfifdds & W dsvpds
(dndtesHzZydBE oL zdz! sOIs| O & Qefal, 201N)O0 Ss tots &3]
nOttOSC Isj todz" j d aeitiaf dz’ [Isjterd ez h d § otsmyf Odzd Is j dzts dgO gz 2
B lssrn cdzez @l Is H s s dzdzd Is jif de'tsdzigE 5% B dz @z sCa@igz YO8 OC
tclLzdzOB Ok BzdOE@EBSHA » ©GOHJS Odzse f tedeosmaD s ¢ jCtot
sCdMmdzj ded™ B J dzC tso, Hdfdnfsdesty &f dzd d s e UYlsts k6O
mMh j Mo Odadg ¢ d Mdzd Is j dz'dFlzating tiz dAfBisdaas). 2018; Gzdundset
al., 2020)

1iBBRBHd®Bs OS] BGldBjlsdls! Otz j ded § W Iz dz€
& yde = Cdzjss¢  fted [orr. [ 4 2 fgls &y Is j oot ddgtsj, VL
sgMmdzdlsj d sz Mistej @My (Randp 0L h g O glzts o dzj dzdz" 2
weodw jlsfqpw wsHdddB dL ZOdetsdzj J tOmMYf tctsmistc Odzj dzdz"
&y sl 56 dMigdd s fs@eted 5 H | dzdjve 5 SHEELC jsdzt L dz@yd |
HdfMmisdees f W d yddgrday @ @Petrillo et al., 2017) fts 1 Is didflts ) s B dizsinlgdzts 2 Is €
OH j CoOldets te@O o dntdae & @ léipls e ®)fpd Is § dz' diftdte dn) dpdiyirJs 2O 1 §
dzd 5B~ BH d d&3ts s Isjdfj dst]ldstd2O dzdefils@egzdz" &2, Mo d H J Isg @iz dgtis™d Izte
sgMmMddls] GlstPpti®@Issdidgi L Odidsdts¢ Md H Odzlis&O@L BlgzPd Bt diw
¢ dzd dzd utg M &' zls GlOmye] | dglsted®dH O I d 7 {(Kinsal, PABH s dzts 6  j 3

1224, 1 Otekh j dzdj tojdg jnidaj det®©2 ISS O dzq

g UdlsOj sy shist GG eo @IFdETE@ dzj ¥ dls o shjdaso |
dLOdjMjddvy WEkdESyHadodlz GEOdd Nt Hutedzd B | dz'GddsR
d Midzj HifesEda " o Qfldes F cteOJ Is dzj flalzftc jteitdipls' e jalz dg'j g § d
(Dumontet al., 2015;Changetal., 2018) 1 j 2 fls ofidtdsd]j diff iptstcl o B (6 Hael R j j
o sMis O detf dedz )] dgdifissifivids] H O fp  tgd3d tiscets] YHz) dzd dzd ¥ M OIs § dzdzd
9L Od &3t B idsyamch §1 d M Is te-RARYpdf bl-y d dzls te-E38aCdril), dzj tsB » t&H d ¢
Hdzv | Ists¢6 5 (Dimorts &f jalfy BELS5; Chang et al., 2018) t OLBHK&8OEZz O]
Bdscj dedzze ftedo j oy J dedatsyls OCIsdqlfts sa OfdaiadHe dify @lsik



27

CdzOtojzdzdtf totsy jeff igQ daf. tc OWyls v 1, Is Oo o jd@ffiffitts™ 9 Oj Is sl
oW di3ts g o dzd v dzd J flsjted HdMls tssidtzOHds fiz6 dzdag b g §
dmmdzj H €asBdaeder | L Sdwitkhistcdtetso Ols! , CO¢ dzOtelzh
MOl j dzdzd Isdz" = € dzj IssC  tidg doo) ol O Y@ EfdzOdep dzg Bzd dz" -, |
fOydj delsiiotc OH 0. @L ) f 1 Mistsdls @EWEddgLk: o HEGIFNBY
ftosd Ms- SO S tsmoe j dzdz” = § sMmdzd HMNlseo d2 L &) dzp xS
HgMistosW@WEPRc j MistezC sztedL Oydw &BOIstcd S MO, 1§ dceJ dg
o st O @elidzahdPegoraro, 2019 appellarieta., 2020)

1.23.1 Otelzh jdedj OB BIsr fd®dAias dzf SRAQIsiAsEY o ¢ " j

sO¢ EZCOLOMs s1détk@sBYy dd o SoBfdiSmy M HEkE
tesdzd BIsdzj CEdzvtcdzsets C Ot OMO, SCotstcHdddtelze h jcots
Mdcec dzOdzsdzgj F 2B o IseFzdgddd OdzOdzse . 1y Ofipdf delstigts ¥f ¢
ross oL OdBsH]2MGo B OO @O dfds dazO ez¢ sdf d3d3| d 4 00 o3l d3
TRPCLandTRPCA, dzOlsted j o ' Ngel.4 &nAN&® dz® (B € O dzd j o KicBd K4 Q@ dzO
(taf )z dConstantinetal.,, 2014) Ak dzC ydtsdzdteso Odzdj 1 Isdr € OdzO«
fted GlsmMkkMmiseadd HdMstesW JddO (9o MmMdzEyOd [rr1r dd
ftslsjtcj?2 € tsdi3f tgAlgrdzZ0669Leyvahey\aetal., 2018)

BHeKAeTOYHBI MaTPUKC

=\ =
I
/laMMHNH ‘
1 3 1
v o ¢ J v
i
|

I

Aucrpopun

t Mz diddL O4 dBtsondjj? fiflsp 4 s ) disdede” i3 S OROLZOBY MOts
9 dzj € dzj Istsydzogitly dg® EHe d §) g6 ts ¢ gzd & Bula] M6 tc s ¢ dedf Bz, U
MddadstetsWaf igPtc G B8N OHL OBBECYH jtoj &3] dedets e s toj, Qo d sstc
fslsi dy@Oddnd d3¥ 2 ¢ O dzKiyidfftoly j o fef@ufMdf i3F 2 ¢ Odzd § o
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1.2.3.1. rdmcj cdy ydw SOd ydjor & Sdo dzQ)dusiets 2fn Qi
s h j dzdz®

1 Otekzh j 2@ gz 5 s d3j ©Offseddzw,j Is fifws ) O dzlz 2 S H dzed d3
fsdzi Hinlse 2 f slspideids wjtcddstamis dets(fif dsos gzl B O Btz tzgf dzdz’
fOydjdstse, fMrO®@HO®oldr L di3j dzgj dzd"w ddzd HEEHGDOY
Ctsd3] sMmis OL fTianCe®Oalz' 2014 d Mtej c 2dzv ydw C Odz' fdpjso Beas | k
dLBM ssydesd3 o~ tsHJ dtsdzts o COdzr yqdw 3" diLy dzo glzf drg do:
sB dzOtclzy do Oj Isfpw kY ji ded@e ztB Q dialid » € iPIlsd nydf{ty B de@tdslz yedtods
ftod [or daj f tsdadgsififiy) o] dzy d tels jQuidez’nn IstelzB C On 2y
o dzzIstcd Iz Is tc ts B ddHaissedtaDd, 2@18; ErderyandBurt, 1980)

#UdlsOjIsmwr, Istsulstss j d Wesfls iz dzgitzd M dz’COdzC dd B¢ b o
tsB Iz fydzts oxbjodeis] daff | d3 d3d § to O@LC igtafpfridisds & 2~ SH J B34 » O
mMstej MO, ylsts, BJLEMmMdztce dzts, Mtsftetso Y HOJ Isw ke,
(Petrofetal., 1993; Danialu etal., 2001; CoopeandHead, 2015)

@@
| /\. -
@®@

\g i J\/‘f?‘z: #|ess

ATP

TRPC

Pa3puiBbr

/ﬂ
Q ® @ ATP ®

O
®e
®e

O
@®
® o

@® ©00g0® &Q@@@ ATP PY
e O §

! rl‘llle(‘OKpa]llCllHC MBIIIILY

®— Ca*u HarIpaBAeHMe TPaHCIIOPTa
O-> Na*'u HarpaBaeHMe TpaHCIIOpTa

*Q AxTuByposaHHbie ¢pocdoanmnasnl @ - H'u HanpaBaeHMe TPaHCIIOpTa

& AKTI/IBI/IpOBaHHbIe IIpOoTea3bl

{ Mk G j5ROduds] JLsB©OY jddj M| ddshlsj2 !
dsdetso  Ud ted L HigfOysCesdy W ddaglif Isedz” ~ § A B YIEs d § sMdzd
Lisdnr dL dgjdgli R Ed Ui MECdJ" GO Sed@Oddgo 02)d Y
fted dstej yj § SicOsHod sPRWI7Y;, @Esddy @ COdOdkss d § 4t
slsdgj uj dzats ff tsH Oo dzPdzd] i d fi¥tsls SdzgaP®EL .| B & SH ¢ PEAOEAOT 1
TRPCIi C OdzOdzr  § j toj d3j dzdets € 5t j NUHEE if Nt s o fs ddiztk & § dizy
Na'/Ca*ts B d3j dzdzd S

)| sts Yj otejdw Bf dzts f 5C OL Odats, Y ls sd3r di jurd® d2c
o sdzsC tsdz  HHffisdetpdiisfieis'nl 2 MYy smsedy B' Mistes o segls O
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a., 2010), fsilktkkz oC &ZOH sttt REIcAEREGEE
fdztsy dats. v § dftsHagets i3 zgzd s s’ ,  ylbsts ftodd3j daj dedj d3d
Pol oxamer 188 d, 9] ctsV HYfjtc tscffiy igdsjHriss fOdzd 2 H ted o SH d
fMdteHyoO d dyShi daj s W dfdg dds'dy F s OC  (ethb A0S Markham

eta. , 2015). [HdOSCt ttvH ddhhdzjHBseaOdd?2 tCOLT 80
i sH -~ Quingnetal., 2006; Terryetal., 2014).
4 Httkzets?2 Mbtstetsdyr , MudlksOojismvw, YR o dasty dzisSyadk

MowLOdzs M HIMWiBwROdhH e Py dr ¢ Qdedsdrtico | ) @tE O
¢ OdzO dzr fJtej d3gd dedztse 5 to j (i dJRB® tzBrartsient f Reteptatz \Pdténtad
Channely ,  { tslsij @eyd(fipdiz § ¢ Odz! yd)i.o " § &z € Ddadte y j QRS drr
Hjfztf cOQo dzVv j e s o - tsH O Stote@penatgd CalCiufndEofitry()(B{OndzE&ES dd. 6
t Ot Bdzj BBOAz dz@ j TRPC OCIsdoe dtelzs Is " do fifjddgdH frple®lsgw
B3 BBtcOdzr d twWOMMdZOIstedo O sMw o COyYJ Misadge HAs OF O i
(stretchactivated channels, SAC). j 2 s o d k& jc tzb R , 9 Y O@]|sCi=mplCq |,

fizh j mise j dedzs 6 j dzgf b getlzm , M J tgH §) Qila] §Is tefis Jo tfiafay iefisfe’ -
d3" i AVandebroucketal., 2007; Gervasiet al., 2008; Lopeztal., 2020) 1 ts dzj H O9 dzj G
zOdetsdzy J dL Ezyd dedzr d3 W o dzv dzfy & ) tf Jz e RRB G B tzfigl| ts &z [ A" ¢
EyOomilsdd -fldedstdsty Lddie  dzOL © -8 (Gervagjoet 8. 2H0B)E dzg dzO  d3tsH J 2 M
 réss, O d&jddes -Md el ffisdy ¢ sl 'dj Uldzzy Ol € Ot
Bs dzj € & dz, EyOmsezs h da o jekdvydd T(Bdddnetdl., H t
200%). } slsjtew HMIstesW d dg0d Jd® yfddsB®idzshlsd HJ ZzOJ Is

ylze mise dIlsg dzez szt @dzd yJ M ¢ (SDour@Etd.,0o Q2ydO® B d&3j tc, o ) dzl
L Issmsf tcso sy HOJ IsMmw f sfilslstc Odzfdzv yd tsdzdz’ d3qd Bts H
W s tstcd dzd te 52 O @zl digts-Haezd filpd B3s 2 ¢ d dz@Shise? al., (2C18)M Kizd| )
CqddzOL Q dzjolslis ydzts ¢ s ts [§Shgnist@l., RO0ELR Bedet al.) , 2 Q1 400j, RN d
OCIsdoOydd TRPCE&:® hdd 3§ tethtgp tg ® f scdztsh j ded W o dz
RLO jJMbdets, ybt Ekttse jdz@ TRPC6 gy pdezol X pdeH j 1
etal, 2020)d § OydJj dzlstso ) 19 tg) iHODs d = AT (P tP dzts Ylsts 64§
WOttdBOC sdztse d Yyd M S TRPG d dgo SHfldsfapsd 4 v dz3OBEzEE 4 9 8Btz § 36 dzd
z dzlz yh § dad ¥ m¢ J dzj Isdzts 2 d fMd toH j Ydzts 2 BstcW sdztse d
d3j dz' M jdzd® HiWsStedg®OUR] MMLdni® o [ dzdzts s Waf W  dlabz -
flstctsWdgdamdiutrn’) , Cslsster j ftojHMsOo dzve s fhisetsl Is
2022)Cls s f sHIso j toy HRPH® W@fglsdsidd f Olstsdztse ddgr Hjtstyf ¢ tc
frr sttdj btet, dajdHdsetesy i) e f dzB O Uy ¢ OL Odzts,
Fojddyjdd] Ektttseodw &RBYE3 dgO sipksjHlL) jlslal) i) v b eizfs d3o o
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sseHO C0O¢ Ektttseo jdz@ TRPC1l HBflsse jtodzes f s h Of Ist
LiIssdz dr s CdE) dzddiL Ggyeareaz®dl 2021) C6iso fdzd dzs MH j dzOlIs !
Yls s COdzr ydj o 03 hfyjds jrc o s C tsdz L dzO yDalzy dizafsy j t
LS eidM@Ylsd e dzsfisd TRPC3, { tej retfoas{dztisy offlsigd de s o
dL o § Mis dzts, 94dHJls € Mizd j dztf 5 & @ipticloO E@ZAIZ@IOBES C Ists s«
fsHise jJtey HOjIsMY o 1 CMYjteddjdzsOn Mts M jydwduy,
fddL ddz ftetsdd yoj cssfis!  OwRE jsidepoizd Is o fzv H § GYldmstEnjdf
(Creisneasetal.,, 2021) t sdzz2 TRPC& P ytzOE o H@HBIE®S yJ 57 OL
zo J dzd ud dzd 4 { UsSshytfsts £ PaDdz@® 3y Yarmtlzi o to B8 of @zlz dzC yag™ | B |
(Millay etal., 2009)

[ By des sOC ) ftejH s5dzOE0OI! EyOfMmlsdy TRPC4 o
MOt sdzj dzdzlz v g jolsf 7, HEEWIs OIst Isse s dzjrish.1,sT BP 453, o
U d dzls tc ts W df dzt$ dgtisC H,OZ€20C  t5C OL OdAfsQ s tstidusgadtayry g€ s iz
fsedztsh j dgdvw € Odz f JRPCA(Sployrinet all, RIPE).1 s tc ts d3Yandelsatidkd
Ctdzdzj 6d §5C OL Odzds,§ fldsts OEREAE HARBCHN ditdad % O Ftc @ g dzs]
9~ €& (SOCE dy 1 ydz' 7 o mdzt¢ gz@Vandebroucletal., 2002)

l twwH] fEBdZdJCOYyd?2 BOCY] lsdiji yodlsmw totsdz
TRPG O (J®wPdedtz® ) IstcOdzL d Isds totfizs a3 oz udkdfisdsttaiis d2ts ¢ t
(TRPV2) o ko jdzdyddedd Ektetseodzw o dzzlstedC dzj stsydetsc ts
TRPV2 dztsC OdzdsL b jdizfipiic d& dzj stsydze" = d3i 3B o PHzdzO R 5 € &5 3 6
TRPV2 IstcOdzmdzsydtelzjlsmw o ) Gote ¢ jigdg lskigzd) © ~y ls s O yfdisiCd
B ydes?2 HdMistcsWBIQLA, 64 tsdfdd g ¢ O taiS) BV efdedffid@dizsp 2
(lwata et al., 2003, 2009) 1 sdzj j§ sts@ ts, zo J dzd yd dzd J TRPV:
C OtcH d 5 BIsmEsBO 1 4 . 6, dzts dzj dzOB dz8 Hj@ jlsalimddzr ) 2 d3ts
(Iwataetal, 2003)) tod < Istsd3 tso j tc1 C fMdzicd M9 dzts dstsl3 o aldDidafs © dzls
tcOLoadlsdj fObsdsecdd Ek dMmhdj dwamdazd2009)] dGtsHsj dg’'j dzrer
MisOtemd¥z' 1 2 otLtc®OhBtsd GOy s G $ WM isted tetso Odzd
s € Odzd TRPWR] 59 MOtC tsdzj d3dzj , ubsts M smMsefMmlsealzjls ®&O
sfMsB j degdetsmisd o EMmdzsoe v Aguittaaftatj20ABsc s tOMmisw 3 j dad W

[tczets?2 o3j - Odzed L d3 g riiswd® S drzjyvd od L frplsdig) Crdehnjls
ts B Iz f) dztfotxls)jdeay @ Odidn d LOdgd yd 4 o © Bd (Ck) QdzOUOIBEtc™ j OCIs
slso j s j @dzvtcdL Oyds - d3ftalh) e @z d. ¢ 6E) Isfisdelz yOj € OtcH (
6-d34 MW yadkdB" 1 2 slsd3j uj dzts ko j dz€al§ @eded dAEIsA o cfiztp it  d
C&'ots otj B {§Blsjdyda®d® HjcXxshlgefy 8j 2¢O d &L s
(Koenig et al., 2016) Clsts, fts d3dzj dede® Oolststeso, M smtse Mls
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fMd toH J lgtlz§ 2 d Otedlsdzdd. s O0CyJ f 56 Oa ©Guz0 dzsjdf ®L
f si3tshH fdzlsd OL § BO  din dadp O fisO dzf{dOj dzf) d edglztiuffldhdxdyizf 2 t6 ts
(Matsumura et al., 2009) ] SHtsB dz" 2 tojL kzdz sOIs  sdzly  p dzls dfr
dzd W j H d { (fldzsidgio et al.,, 2013) uj a3 dzj Oxdggtsdzy plsdepj Isd s 1
frrf Gy dzstse f sdztsy d Isj dz! dzts G Ga So Qrif @ dibsfots Goisizcud] Bdzafsls ik

l COyimlse)j HBY dzdzdlIlsj dz' dzgr 7 3d -~ Oded L dBIs olf Wdz B
Cdzj sCd d3tsy dets Iz Cindgd Uty lstafjj Is dast Is d o diftsirpdscifdztscte | WRPHIs s,
MOttS sdzj dsdgs'™o j I8 dzO orf MEsC Iz Ctsdayd dzlatc O yg@B dzd elzP g ¢
H Mistes Y o dey ddgrdzy @mdxd3r 1 At i &z dBjs(Yeunget al., 2004, 2012) 1 tod ¢
mMdedy jdzadj Etesodzw m,dzi® dzsl®@EYdes &Gty dgp sdyJ M oOvw d
P2X7 kdazizyh 6z @ axg) jvdzdpw HSJOR wyisdfy H arigitiet al, 2011;
Sinadinosetal., 2015; Gazzerretal., 2015)

[sH]j dz dese s E{§ t5d3d dz@3iR0O dzd ORI IE D 20 j RSe 5 9 -
(SOCE do § ydzr j SSOEBEOEZOdzr MOt sdzj BRBL O B 6 dzgzis I ls al3]
OCIsdodqtclzs Isfw ) tslso j Is Zz0 dMmistsh§,dedyd dfdelflsited !
MO s dZOL BOId yd ME s rn tcPISd Y nAdegBPe dzRfdz o s sdz
odzzlsted € dzj stsadzC D dzL P OMvi SR OpYjjdad{SZiretye gttals 2017.
LyoOmlsdy BIIssrBdHicd?2, IOCYj WwWeodwe h dafmw oSIREEtc(
sOCyJ 6plEReHKasus Nissinetal, 2017)R L B ' Ist\@dd®wvyd j o OW ff jtoj Gt
sOC Y tBkfmMdzte dzj dZO dOwkz" j dzfiPs P &8 is 30 IsfdE dzditf CRoX
BIstsnsdzH ted 2 , mMfsmMtseMmMlsezs h dd3 or MotsBtsy HJ dad © ¢
ftedosHWh dd3 ¢ = totsdzdSOCEFCOIR0 (B B 5 gt Euwehuds et al., 2010)

[ § d3B chp@eC s &zOL 5O d uj MEB ¢ & Hudsodipldzedrfrlsfoiz, dpdj2f IS c
COC dBsdzj S 2dzO Mls tcts RO M ZGEMISS 9 L @dfolialintg@ciipsnsokfcule),

Cslsster 2 o lojls dO dmlssh jddy C0dz ydqvw MO tsdzc
Ca&*-C Odz0O zOi3d o (RpGswiGls AAPSEARaNEt al., 2006; Liou etal., 2007) [ B ' y dal
COyjMmMlseaj bOCtets § OdOA&ZO tcO M dEbds oy O(FZMadmEral., 180102 ts €
Wei-LaPierre et al., 2013) RL 9 J Mlsdzts, Yylsts fted [ rr STIMI-@rhitc j fr
fsorhjdzO d HJ2Modlsj dz iz 2 M Ofpse s 8 BFHIsY.y @§zls
fsCOL OddBO DO RZOBPET OISO Oy j dzls sEoonaksgkera®al, O & f
2014; Uchimuraand Sakurai, 2021) 1 tsdzj jJ Istsc ts,zo §f dzd y intedzis, STIMIg 1S tc
My smMsefMmiselzjls tOE Hls ds tatmafiinds @ J b OC 2 1 W Wj£dsj dB
MStej " do Odedw M ItOdzme j detsds, -dzj € D bg MY te iz s Pdgls H
(Goonasekerat al., 2014) 1 dzs € d ROCEQadYIIM1I-Or ai 1 o d&dslskze On,
dqdzH Zydtotseo Odzadzr 7 ff dzt tdeod"tf Ats IsGj dglslelas & i@ wdsjdrizls fig o § s dyts fic:
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WOoteOS sdzse dyj MSdn dqdzcdBdlsstctso Is O % j o] pisEly:
o sMMisOdzeso dzj ded ¥ M€ tcOlZq § jydizm dets XUddprifsits find Badzisaf) B0g1)
stesd3j btsets, MEtej" o Paadj 6Ozt detiztizf € OB d B tztEd d
Orai l (dmag ad@did thedo j dzts ¢ L dzOydlsj dz' desdzlz & dzlz y!
By 2, Ylsts 1sOCY ] f SHEMI-EYaH Aj lso @6 j Mind
(Goonasekerat al., 2014) | dzi H Op Kigg RO Hdndn dds O 3 j § ¢ OLn@xzts,
B2 MO, ftsHGBYdckE @iz of ¢ jdsiz UGl - mdxOrail
KO), kOS] ftdejds ¢ dEdkGdadih®y dddtsrtsadgj bz k6 dz
MOt ¢ tsdtjGRrdsCazsa cefhle 202R).

CapkonaasMaTuyaecuin
peTUKyAyM

& AXTUBMpOBaHHbBIE IIPOTEa3bl ® - Ca?u HaripaBaeHmune
TpaHCIIOpTa

j&o AxTusnposannbie pocdoannaspr

t dmkzdis § 60 detfte wglzd Wd ME 5H ALYt ORIJHIBse 5 BOCEH @ ¢
B fyde § CazjlBdE 2t @dd EyOMmisdd Bsdzj € 2dzr SMBIG ts d3(
MOws 5§ ZOL BOldUj NS se s (o] Isd Sz P d S ® desRasjind dia,

J COYUPIIED PdzOdztso  1SOC % j dBisc z BRPGS Asiz0 das O frirfriaigLls
1 sCOL Odzts, Yls sSOLCE o ids fipdzldsy O jtoj Odzd L 59 Odzts STMIte j 1
(Lopez et al., 2006; Yuanet al., 2007) RLO | MO&isdo di®FAgIs' o1 N j 90 n d3d
mdxa3" 32 d §Oydjdastso, Uidsde Os@E Jd nd3grdrls MY shtse Mk
SOCE(Tutdibi etal., 1999; Vandebroucétal., 2001, 2002; Marotetal., 2005)
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1.2.3.2. rdmiejckdy ydw dOktdjo’ o ¢ G0t I Owd fsld
[sh j dzdz®

RLOJMdaEOIs oplsjtizj e OSCPpriirmdzs o wirdirds te d € dzj Is ts y dats =
d sdzO s . dzOdisiteshivs fyte j H ifldnpdsizs totsW d dzOtsB AT J ido O Is ¢
Zs S Odzd f Ol §f Ay OdANd 3" = KEW)s Y @ dg@dLS s dzj dddz' 4 (eNam§ J§
Br YyOr . Na o ) (Ggetetrah) J998)d f slsj tew yJj dzsfisdetsmisd ¢
dZOtelzh j ded e W kzdzC ydia] iz & §f SO dAQUziBar jylOEBIXEZ™ 12 o' w o d
o j dzduj dzdi ¢ e ts5ulUl @20 dgteligyfAshijssos fipoaj Tzd™ydiAdzd ¢ ¢ s
Na" (Hirn etal., 2008) g dglg fudstfstcd < ssd3 + S My tej Mimdw i deO Bd
fpdzd ¥ J dalzr RyeO dAndxdzr § 2 . lted I3 ddzcds dtetse Odzd J J
Isj stcsH O Y fgd dzs ¢ dztf 5 stz Na@jdfrdy OFdxdzr ' 2His Etctse
ydowslsdz = H S todst) Misdffiu® o figlts fggs B wdiafs'e s (Hisndetsal., &@8). |
Mz y@l. Na dqetwOsh jes Cdzs yioks twsd © otLBEHJC
ZMmls ©Odetsfigddafj ydgtsdzd | dzOlstce j & O H f 5@z § Q@M Ez B¢ € sils st
Bl dzs Mo w L Odzts mided & g HZY 16 @ls dztc iz 0 damdxdg’j §zHGavillet et &j. j 2806)y J
Yybsts, s RBdzj deds Oolsstetses, M smseMmise ] SO dgd totiz® L e
COtcHd R s Olsd d

1l Mmdzzy0oj dgrshyH] fiplcs-sY o dzy JAstszzBI@led . Bdxdf" § 2 IsOC
Sls djjdzls o § dzd Wejtedstpjdz?  d  OF NedHS-tias f3 s de@fiE-D), yIs gy sMisplls
dzOIstcd jJ o 52  (fa]f fiply dbicdwat& ef al., 2007; Burrand Molkentin, 2015) 1 tod !
ddze B NBIBE & Otcd §f sSt-HIsdllef b st o d dz2)sQB] dzwtOflzd L Ohjd Is
d ftej HBIsotcOM Odafr hy j LG Q Uzj lic B4 & 5 orisd@®" HdYInata et al.,
2007) vOCYj S OL Odats, Ylsts d LNHE O Istj slaiztstits'j & telzf d
Bd&ZOGtslso stedzts o dzdw dzts dzO Mmtsfyls g™ bigd jz  fig Sd Jeiitciisdisipdols o
- se, L sdztsls d mlsided3 t j AShakfiet plic2920; Pifevitaletal., 2020)

1 Oy dets tslsdzjIsdls! , ylska I @Coy jn j alds(tg to dzucdst® ddyf stse
Ptotso dzv C@®dA YW n 99 sdztsC dz@D | alzg dzj ez 18 o NEEC# efses a3y figktstzf]
(NCX) (taf Mz BsIE B tslszB OR, tsdkzkzyj dd = s NCRigOp thls ®9
sBtcOlsdes 3, tcdp 5 § Bjudoe OW gLB" ss¢ ZOIsted v , dzts L Is
fedssSsd® edse § Od@ewldtal., 20020t s ZOL &L
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1.2.3.3. Fdmtej cdzy ydw € OdzdgiSos dj dEddktAf demjodztsipO H d fls t
[sh j dzdz®

[ sy dets f sdzOcOl!, yYbts Mt ddztsmisd ¢ Odzd j o s¢°
[MsBjdedets 1 Ists COMOjIsmw MmjtoHj ydets?2 BeMSEzdzOkzter
ftej Hd3j Istsie OBAadztizO Y d Is j dz' dz' J  agfCLpgf) tirfz oimis® doefigeiplriz0 dzts
BsL O d oiyjdshy@ds ¢ d deyvsleyvasds gl., 2019 . l twwHj] OB,
tc O dzdzd 4§ , dzj or" W o dprdist HA LM df - ddd Tos[@ 6 €D § s @G rschqdgrishy 2
(Alloatti et al., 1995; Koeniget al., 2014) GHJ 9rCjOdzf] P dzO dz' W dzw B Is
Hylsj ted3d dzOdzls Odzd d3j dzB e O dzdzsc s f SIsj dzyd OzO ff ¢ W
9 COttHdBRBItsYydlsOr HMistesW d ydz'teO ddAgtf s @& - o oW & dzg H ¢z
f ts lswfPacioretty et al., 1994) Yls s, f s toitslpj,dzd s OCOpJjls s sMse Ml
onsHWh R d o' AHWhdR (sksCtsd ®OHIHbESY § Qe
Mz Oidzd jor 7 ttslssCtso o n tBH Spast das'dlf EMjrastiAicQagr Qigt
Blsd3d Ud d2O t6j HEZC ydw maxd3C DBHE QS Yy d s Arsts to jndiaf{ty [ jdz
dZOlsted j o7 n U ts)sid.SB@dzOEbI et al, 2017, Colstster j [sOCy
fd dzls ts sV [ plais sl odj o5 dpf) dedj dali® O @ dzse § SC OL Odats ) dzd ¥
¢ OtcH d s dzdnmydg" ISiOHGavillet et al., 2006) st koo j d=g S @dzdll O
dL d3j dz"(Rbi &f4al., 2017) ylbsts ftoj HYf sdzOc QOlszdlg g ORIs f js IsHEE s
o' f oW dgelzj bipded dsjo®diai i tsteds OH £ Plsiagftyy d Yydz' = .C OtcH d sdBd Y

vOSYJ Bsydts sl Isdls! ¢ veipiineddy lsrasitprlendatf ¢ O dmitgidad -
Kara) S OteHdsd3d sy d IS o ,totsdze tc @) s OB ts dzde 5 iz Uaff e @ &) b e tzts
Cdzj stsC o @Hiiptsdzply Bintsded yJ (U dtds., QKO IstCi@Ld dgtiz,B 1 1 Isi 5 dz
Kaa Ki 1 6.2 MmowiL O0dz® f Hdshk mEdd &t dic 382 |s O 6 Eey,d)dzs
JetO?gd toj ¢ldvisties Ot 01K st s Bz sl fit
HdMstesW ddz® d fYsilsjtew W ikda$ y dmshed®d i 2dztic2 o hw of ls € fi
My sitse dierirS @ dz0 dzts © tcj Ocdtetso Ols+ v UaDdzy 9 dzlz e\ fdelz] |
Msftetso sy HOjIsmY L dzOyd®Y lsizf atzizeki € daDpgsdzd Odg H d 5 d3d |
(Graciotti et al., 2011) RL ® j flsdzts, Ylsts f)dach>k OdaPizts © ¢ s dnaiist
tcOLodIlsdj d3 tcOL dzd ydgr » (Bienéndsacbe6l @.p 20} Bafitef 0, 1R1d)d , 1§ t
ofmMji?2 odHddksMmisd, sOC Y] odespdls ©C d&zOH o tOLodIs
MsOHd2 frr. 1 bt i oty dlsdidQQBEehihHc] 4§ i
ftoso sH Jd BBsmiaylze fls opduls j ard-WBdgGdzts oK  dzjls M O Ldggdduoz 3 d
HOC ¢ s midxgsy ® dsgfllard etal., 1997)
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stetsdgj Ists@ts, L Ofdzeek s BRIs C Odaff gO dz@ v ¢ O @&z,
OCkdo qEKIGPROE o' MEC 2 o EBKEOMEBEN IS § (edfdgd Is
MOES sh@&kdo dzshis! | Bsc HC | UEEAEE: dL &z yodkof:
ke MOLS Bdzj BBOd dzs?2 € s digy ydBishmOdy qhiq2 C1O0daks g 4 s HOL
fesosHddsmis! , ykemodlsj d dshls! df € @udddHig e -
B s mixE' | BT 2 HdS s(Matouksetal, 20M).

1 53 Ozlz2, OdB 5d&jBKS O jzo@iic®Es o tsdzd [ 11 dL kv
dzj d30 ICmenorhabditis elegans § slststcOW 1+ ¢ M toBKH IQHOMEIRDS s 6§ s s
dL o j Mls dzSIgl- f BE2-C O dzO(z/an et al,, 2000; Wanget al.,, 2001) s OL O dzts,
HfMistesW ddz dzizse T tsiedds € Is dzts Slo-1dztmlc® ddiad @ragdn (Kim et al.,
2009)d, 5 ofMmj2 eodHnddishmisd, HE jet dsttEOd dbasd
COdzOdr tOMY skOc 0% sMY o B dz dz@ BPER, G YlsY @ By Is dzmiEds G
dzj f SMtcj Hilse | dedets T O cr'dafff §sBils@(dz- s 1§ ©, Yt dzj s5BL 6
Motjotj dj dedes? MmisdBzdzy ydd, fedosHwh j2 ¢ sl
Cqdf jemMsS kGOl | ddslse jIs &0 L dOoudls d dsj t 6k kkdj
&S OddSlodyd tdosHdls € dzOlkh j difrretal, BaS) oL Od dssfo v

1241 5d2 dodder © COdzOdzso o dzlzlsted € dzjofs 18 oy dfts 215 6
HMistesWdd [ %h j dadzO

MBtesh 5 dL o J Mis dzts yls ts frr ~nOtOCIsjtedL kz
WEdC ydesdzd tetso Ollztf ¢ dzdb ez tstcd © dzj dzda d fylg 1@ s dfIs | sz @alsts
RBdztsy j Mlso © B 2z€ e j o WIOp Az tsdzr o tjeckzdzv yd
cOL dzestsBtcOf Sz &z, BEEdz s d3 0 dzlf )tz € dzj stsyde' d@z tstcc Odzj
odzzlstcffdzrjB ctsdzj BMisOO U faFpdds ¢ s dzOL i3OIsd YyJ ME ¢
B lstsn sdzH tod W 3. 1 slsjtew HMistetsW d dzO, f BHds2 Nl
WEdS ydsdzedteso Odedw ydlstsmC jdzis© Cdzjls€ d, Cslstster
SteG Odzj dzdz d MOWS s5diy tedz®tc iz wj dadsjz cts@ B tds'ts els@ZZO dzts o
L d&zOydlsj dz' dzts q3lz dL d3j dzj dzd ® f siszfzuzl) dedzlz ¢ tc © dzgz e |
odzj S dzj ssydzse s dBOIted ¢ MO, Yybsts dBsy il C0O0¢C dqdzHE
cdejdzd CdzilsCd, sO¢ d o CORSGQBORM]istsd QdrdP] ofd f
doodzse d B lsOBtsdZzdlsse o ddr, O o MAzEyO] &dlstsat
B ydets?2 CdzjlsSd. 1 JitBatHdBE tslsid Bt UsELRYY do
dbAg dzOBdz® HOJ Bsy fted [, -HzOMdsdysiszisded]iS ddg tis @ dzf
(Allen etal., 2016)
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1.2.4.1. 1 Otelzh jdzdj WEdSydd COdOdzses MO s dzOL d3
g hjydes?2 HdMlstesWdd ¥ hj dedzO

4Ol s dZzZOL BOIduyuiMSd2 wilsdSzdzEzds o Mskzf Oj s o
BT Yyon, fsHE SEX@EEBHzZOBdCE 1 stsets dtsdzO, OHY € O Kz
toj elzdzv yd ozr 'y o Gztiets &) s ¢ OO fij figlzf @ ERdsiekzaf. 2022) 1 s tcOL dz' O3
9 LOsadMmMdddtsmisd tsls ¢ tsdzf tegkistps?2 § 156 i @ O Poy A s s s
St jddy ¢ &gHQds My pods] ¢ 2D dgOls d uj fFetmsamy to
andKalyanasundaram, 2007; Tupling, 2009) 1 tcd W z fzf 4 d 5 dzdldcds d@fmpiggtsi tefitsddd Is
slso j yOr ®Odf sedzsh jdzgdy d BEWjtedL Oydr SCOdz ydw,
ydistsf dzOL dzlz dzth) iz of § tigls ezjlsitss MY smtse Mis aldz §iloy dzis @ Is 5 HYisJS da
tcOMMdzOB dzj dzd v .

} sedzsh jdedj S OdNOEQ thdOkzsdisd yj ME s st J Qe dso
buvOL 52 /MRicE fsdzOL BOIsd yJ M SERTY) tedl Is ] € & ldzlr (3165 1§ ayldgsls t
tcOMMdzOB dzj @z, YIs€ OL W W | € Is d o dzts BHRCA L WdlzOzEd s etz ddidsts of
HdMistetsW d ydzr » dB3MYPAzj Isgdz” € OtcH sBIBYdIlsOrn , Yylsts
o jdzdyd dzde ktetse dzVv (o Bz@ ® | G OH&ERE &34 st dzgj ¢ st
tcOL dzd ydz'r - SHRCADW ek dz" &' Hsd f Or YO Mis dzts MBERCAL O C ) tiztf ¥ |
© HMzd dzdetsd3s tcOL ¢ hax@is lj dzj 28 dz'f tpp 9o gz dz@®@i| dgd@RF -~ ¢ tic Is C
d3r YyOr § OBowling et al., 2003; Ferrettiet al., 2009) VIcSIERCR O ftsor hj
B' Mistg' BOAdxdmdxutr’ -8 2, O sOCY | o dsClsjotsd ttOL
(Dowling etal., 2003;Schneideetal., 2013) 1 Ists 3 j otej d@3v o { SHREALHOMz]
dzd  d L o3Jrddsdefey]j . m dats , wnidxsitr’ ‘st fij Rz y O B Avid2d3r § 20C Is 9 dzts
SERCAYtsH O9 dzj dz0 ctstcOL His Mmddz' dzj j , maxiz (Schpdaterida.j ¢
2013; Voit et al.,, 2017; Cleverdoret al., 2022) yls ts, fts oamj2 odHJdAsM
9" Oy jdedes?2 COdzt ydjots?2 fHitwjewkzr ¢j d, ¢ ®@%cj figizj
d ¢ tocts dztsdy das PBA2Imdxd3r § 2 tslsd3j ud des ko j dzd uJ daffJERCAL, Mt
Yybsts, ¢0¢ d o Htkzedr MzEyOW-EREGA ] dErzil s BE & §
tsB OHOf sdo dzetsdz tslso jIsd MOl s dzZOL BOIsd yj MS ted F
COdzr ydjotscts dsEAgOETiss Oalsikicts , oddjHH]fiHS Bl ot al., 2022)

1 OV HE fis tc O Wzff) &34 dzdzO W feSERCA ¢ gt tofp) o) ndfivis @madx d
mdxutr' /-85 § Az dzz yh OdzO Isj yj (Bhqnaseakedat & oA HMazalaet al., 2015)
l Oy dets IsOC | ®ldijlsdls! GisMEzISSBRCA,] zZte®p dzif Y @F R & &
Nd ZzEH B YS RstppteH R OB/ Sldkdzr 1§ 2 dsElBe fnismise z h da
(Cleverdonetal., 2022) ylsts 1s0OCyJ Mtslse jlsMmise z jilds L HLdej jdin lsad@
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f Olstsdzsedd dffjus® @Y dee®1 s~ IsO¢C d §Oydj dzlsseo, Mmiste
Mstsdls lsdjilsdls! d Lsof jshiteds Hits o OORAE? ] O des OMMmsyd d
cdyjtet ¢ MIERGMME d o 5L medRdis '@ - Wiz yh Odzts ¥ d oz Sudgthesdd
f OtcOd3j Istc' M jtddHESHAset al., 2011) ©O o MzeyOj dBsisH'™ 7 Y
L Qdg dzv dzts tOL o dIs d j(Was@aetal.g2828) s Ols d d

[ Y dets ff S ZOSEBBAY, sHWYIgc G O Isfw  § simistc Odgmdzv yd
~nOOC s todzs o @Y fifsiats @ [ 11 d 5B Iz fndise dapdiap] dz
ftesHkzSydd oéAs d oA ¢SERCA ingsjHfy lcdet®,ls yipo@lss o Is j dz
dzd IstetsL d dzd tetso Odzde d dzdlstcdtctseo Odeds , ddzHEZydtetse Oc
drn Mismte datsls! Gatd Viandta tols qUtcOs®HEOIS 1997, 19990,
¢ J dijgdy@r d dzj o' n ¥ j 02mesR| G- Sikjdgnuey sy 2o j «
sBhjets ddbtesydmisj ddd d ddbttslsdsL ddz0, Yls ts
sCdMmdzdlsj dz' desc s/ dzdliOs LOIs s Hzis s s dz@ ts s FERIEA O Hffj S P
f scdztsh Ols+ dsdzr Cdbalz20?)v ( Cl ever don

Capkoaemma

CapxkoriaasmaTmdecui
PeTUKyaAyM

,_0£®

Ha apymenue 4)0 AaviHTa Deaka

& AKTMBMPOBaHHLIe IpoTeasbl @ Ca*u HaripaBaeHue

TpaHCIIopTa
jzo Axtusuposansbie ¢pocdoanmaspr

t dimizdig Otehzh jded v WEdC ydidd O ch@re Y @Gats] dzOL
tcjIsdC LSERAYO  twdOdtsHddzso tsEts toj yj fdkfipg®@y | ®PR) ¢
stcOdzf stelsd oz h JSERCH § tfptdmhpdsplarfj dedets ] dzd IstetsL d dzd &
Ptess &My tcd BifEd Ui M ccBOLE 6 ZMNFMREG([ Y&A] 8PL Ry

sBEZzMdzse dzj dzdzOv dzdlstetsL  dzd tetso Odzed j B/ W MW & datizd to

Cwdlsdyuj MS 56 ByRS P dzly tr @S 6zO  (
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(] BHdddE WOCkkttosdy, ¢ @Lo'to @t dddy h @Y iz gz
M stse BER@OAS 56 dztsh Ols 2 WO @z §dhv L i3 dgj dedd + Sy to
stsdzC 85 dBsHbEddqtekze h dr J 6 COBSeduzstdsdzt fwds ks © iz
d dzc d B déstsigh s dzO o3t Gedey O M  ISERCEREH GRS 0 s sdatse desds o
fnd tc {Bal et al., 2007; Shaikhet al., 2016) &3 stcj cderdAffEwardaf Bz » J W & dz€
M ¢ j dzj dgrday @(Andersonetal., 2015) M O tc § tcdi@zN), H j 2 Mis o EHZO"N AL W tstc d3”
SERCA MC gzfuysdfr tejumjtend2, O IsOC % jsadic O tasBAIFH: S tg
d, CO¢C fJtojHf S&ZOG O] Ismw, W Iz deg jys@sedioodef Ldasts dis O y ] to t
(Babu et al., 2007; Bhupathyet al., 2007; Pant et al., 2016; Shaikhet al., 2016) ] couy
Edzdo jtemMOdz detsets OCIsdo Olsstc® tOL dzd yelzi &Y L BWRBRIES
open reading frame, C Otcdzd ¢ tfM¥elBonet &.]sS2016) Is ® ® ts BOEZ
Yls s Iz tdftdsemiW ds' dzCodz BYQjdedlz H ts5 y OBAI2J rindk § H GBI%kd3" | dzj d L d3j dav
fs5 MiOo dzj dzd (Clevefdorfetizal., IR02@)ts B3 H dzO € 5 L Wodfirplg dsdd@BOigls
EmMzeclke dzv j Is tcOL 9 dIs diaw &t Gatg H2PI8)Zd H Y O Iy GNY BT Is O dets 0 d
L dz0udlsj dz' detsj Iz dndnapdf u jodzdfiy &' (EPifamgO L difd fide’ = BtsHJ d
sO¢YJd MdHYY, M smtse Mis o EKSehnegidgret 4. =2013;9/0it jetiad], ©2018 E R
vOCdj Nd HOdede § fsdzizyj d (Nehjanretfal Q@8N d Wdd q J fd:
MistcOH O h \Mbit et gl,;2017) Clkts, §0OC HlstOiCHfits difctChy dsefifiyls o Iz,
BIBGj dedets?2 HAW W toj diNjdiriaseat &, RO1Htcd) g of 1 Istsd3 oodatstEWOHz I
ddzd f tsH SNdzgzlizdly Oj s MtsMistsw dzd § fF judzjels detsaxdfizy 3 J tefr
o J dzdiugfi 8 ®dzy d Is j dzy dets figlf ©  x  @v/dstlsedizal. 2 2017; Tanihateet al., 2018;
Mareedu et al., 202B; Balakrishnanet al., 2022) Mts s w sO¢ Y J slsd3d yo, ls:
HJ dzj wdjvdz0, CsHdtelzs M j ¢ tsdzOff BtsIstgded f J Mz zB dzv j Is
sSctOdzd yglo Py oy« ¢ O dz(Fajafddzje® wBlg d2@18) ftoeslsdo sH j 2 f
Hd MistetsW d yd M ¢ €RakkfilakEbtaty 8004 Htupkatal.,, 2008)1 J H O9 dzts B ' dzfs
Yylsts ktetso j dz’ SERCABWORBIsSEE@&QJ Isj dz! dzs Mmdzdy J dz o dzj o' n
d3r Ry O fdxd3r 1§ 2(Morales et al., 2023) ] LIssd3 Mdzz yoO g z o DWRRRY j d
ftedojdzts & bEdgjde hjdede WdBtesL O BIBSSEOWLHO, Z dziz 4y
Lz ClstesC OtecHdBEtOWdd d MjtHj ydets?2 6 J BsHJddzOBd C d

I'"atsH  CONQG? sfdzOL B3O d Ui MSBE i lde]dsidj Sz &3P
tcd OdetsH J dztso 56 6 RyweR )y J # Ists toCaffrd y dits 5 Bdzffips € tc Oh | dad v .
fosdmMmatsHdls ftod daj f smtcj HMise | dzdzts &3 RyR OCHBEE O gz@ @6 ¢
L-sd f(Cal.l) dzO@ dzOtclzy dats 2 d3d d3B tc © dzJ , C s lstdsjtey dgr - to XA dis
( 45 tc z B ts (ZRa@dethl., 2021)1 sC OL Odzts ,f tswieoty tcRIYOR B MW ¢ 2 Bedir HEE -
d MmJjtHyJ (thdz dBgllingeretal.,, 2009; Fauconnieet al., 2010; Kyrychenkeet al.,
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2013; Nogami et al, 2020) ] M¢ J digj by @&EMdx-dzr 1 2 1 Ists sB Izfr
f smistcOdzdzv yd sdedz” d3d RyBdsH ddi,d ¢ Goy d W isdfiods dzisfls of dzd o
ddzH zyd tclzj (Balihgermet@ls 2009)d dzd , f 5 H to zdzjdX3c t5ADDKRS REOS)
(Nogamietal., 2020) 1} sH BB dz' 2 1 tcts\RyRi) ) dz2DB diztde @ fisfififdky y dzt
tsB Iz i dzO o @ad ¢ IOgEdeYdxd3" I 2(Fauconnieret al., 2010) 1 OteWHE M 1 Isdc
mMdedy jded] SkEdtadgy MC SESRYRe§ Qlzips O WA H j tox J o Oy j G
mMemils sRyldzd J€ O o dythj @ffellimger8tal, 2009) Cls @ Mm(Famconnjgret al.,
2010)mdxdzr § 2, uybt LOCHELMNYENCE ORI J ¥ sSdzj t6 4 Us s,
B2 o wib A Masts  dzd tets o O dzdRyR2ds O § ¢ ) dinjtf cliscffny t=teOiitddzen 7] #iac
w Iz dz€ RYR[ (Fauconnieret al., 2010; Kyrychenkoet a., 2013) ftoed {Istsds 6 J
ddze otz d zdRSRD A j Hislso e O O dfWangjetab, 2@48)d i)
1 tod o34 dej dzd J Rycal ( S4816 8ifoAVRM201@0ded, | KRz IOE s )
ftoj Hslso CO&ZOWE] o zff O tdlisty fyk@L 3O Is Y gz Bzaltzr Yyt Olslas ¢ ©
Gsd3j sMmis OL dif Shyjnedydis’ dgr ZkCapogrosscet al., 2018) 0O KO JR]Y
fsdzkyj deder 7 dL ddzHlkzydtotse Odader 7 f dz¥ tod f slsj dals dzr -
{ 1 r(Barthelemyetal., 2019).

) f sfdzj Hdzd 2 torOB s jC szbizg € e rfdsck OL @Flatyy," izt f
DBA/2) mdxd Cldkdir " jH2] disdzmistedtelzs Is Mmdzdy j dedd + C Mt tcj
Ydosslsddidsets 1O HJOWttOE ] ISOCY | A Hsds
My tshtswiPlelzs dzOlzh j dod & of 5%k OJafeds'y dZQs dg®Is d uj M did3
sts %4 oty &d3W Oolstster dzgj o' Woaddzd ded S OCdm dL d3d dad
WOCIktstetse o fjteHYyj H J@dvécdeiteithhy @0227) X dodztsldsd2' ~d3j -~ O Oz
COodz yd'motas § dzOL d3O sk jiAmifleteiad) dzticg) dzj dz O dstsfLodtiashipls
sted W sMW Ols dzts G(IB:R)GIPBR] j f BBe 0 H j s deMistcdtclzj s dL d3j dzd
tOMMBsiste j dats  rlDdlgdj Bes dzf PO O §d3djIAHRVEs dzH-@ ff B tizy detbte s 0
BB 3B tc Odf ¢(f§ dzdizls Q¢ stsPScONsREBdze stsd s lsd3j Isd s yls
( Mz d3d3d tets© Odzdz" ~ o ettaB L12682)]j s OMajrie ellsd3j yO#¥ Ismw dL
slsmizlsmise dj) ) Ztctso dzj d WkdS ydd tc OL dzd ydz -
Mot s ZOL BOIdyj MStsets tojlsd S kzzBRWTxE dz ye s & tzg G
fsedztsh j dedj d afrtshgaOts Bdsy Hig $AEfif O drikdzs®@ | dzC O3 s ls des mw
( 89Q , C Odz' Myt €0t dndztc J dLBP), dEXno ¢ L ™ 9 O h ( 2 BJ dzs ¢,
cdMmisdH HREBEE, ( CO0dz ojlsdSkdzddz d MOt Ozl Gited dzs h
BWjtedL Oydd COdz ydqw o MOte&sd dzOLEIPs  taj fESE dI dzf
Isj ed3sd dzOdz! dzr = yYdMmlsj tdzOr Wil EzdzEBZO HBOYOEXSQMJ
mMkh jmMsealzjls o HCBERR od Ltfdadodigs.dz + C M tcj G3MygOE j Is gk
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COCSQ + ¢MmYtej Mimdizjlsmw o dfnjud] wiggsRdz] didditpstysel gblxfdg’
2009)

Victse LERd ¢ Odz' d3sCGaM)dzd g j(fMise j dedets ko j datgryh @ ¢
Ctstolsmeglfr § 2, IseHO COC o HJOWtOGdj Ssjm fytHpjtds
L Isse s Regillzet@l. ( 2010) . v OC Y4 dC3QL figEdOdrats,ls § dzbs dzts Iz
¢ O3B Odzts o deHtediztsXf dizthu dfutsiatsy 4 o dgn &OF , dzts  Wdgjls i ¢ LY o jtedz H
Bsdz! h j B jdE Yisjo.t52[ HdzOS 5 o f sMdzi f)dag o jHijidpsce® [Pertdlés d3j
etal, 2010).u r dzs § 5C OL O dz=CSQRlg 5 € = tc alzfdpg ' mdxag’ § ALohanand
Ohlendieck 2004) Hicfa PSCEE Gz dzid L o3 Wz tizdpdCE® © DB ¢
Mj eHmpyds™ § 2 Is OY mdxutr’™y d o tsls @@erfllle et al, 2010; Voit et al, 2017%.
LHdodlsj dz' dets, @R f €dntfhej dg®) d & B3'8Y O)sic) = ctelzf f
(Schneideret al., 2013; Voit et al. 2017) . v BYydzOv CHE@J uAidg@ o Iy anjls
9 tetsWisdats, Bsyjls BN Is! Mo W LdD BFOY ddntE dftpltdydg dzf u B dzdy
d3j H dzj dzdz" j d& r d3tsH] jindg) e tsfWyddds dz' - . utafoty) lodE” <S¢ O df By € B gzt
By &z¢ 89 L dzOydlsj dg'< getedy figqi@ridgi¥agz § ACulliganetal. , 2002) . ¢
HRCBPY tso " h j dzO madxfidj stasilsgi@hdh and Ohlendieck 2004).} tod 1 Gsfpifizc jt fy M
MOt ¢ Oz fiRdedizgf JaRO € OC o MC J dzj Isdg '§ OR dsHPIS -y Hedzy f Jste
d3" 1 2LoHanandOhlendieck 2 00 4 ) .d LId3j ai7j tiAs g eCagifno W L * 9 O h ( A
dzs 3] dg@teC stf d&ZOL BOIs d Y MCtsEHsls o jotp Y5 O dzdri dg® j ¢ Iz @y d &
Csdzj sls @B Is tc s Wz WOMAeffr + Bisdzd (g o kZtetsodzwr 1 Cfy
Bsckzls BlstcONdPIS) ydsy2y jidsls s dztse d d

1l Oy des Bl sdIls Yylss dzdud et day dLojMmlsdes ts
COdzOdzts 9 dzts € O dzf tc O zllzts § dz@ L delQ)jlslg yJ M E B dotg Y 6 ol o Mt
dHj Is s COdOzOR , tfOmHiajyd d ®@ OshdfjRC Isted yj MEsdz L
Mot s dzOL BOIsdyj MS dzg sB BFisd Bz dziz BZO dzv € s t6 to JKUUsNdztS «
et al, 2015; Takeshimat al.,, 2015). s dzd d3 tf lisdzedd WO ez J Hdzw €O
o dzzlsted € dzj Is tsydz j ¢ O @HIG Sz dzATA Qdz® dg'ls o d Is §f dzCalls j
OCIsdodqte@adr| jor j (K& ddOKzLS O dzOfas s1s 9 j IS % © dzafiddizists tc 5 H d
tsB d3] CEHEEY . I tsdzjJ Itses, Ofgagy IR0 jolsivj, RylsRs [&ZECHE,] |
tsB dzOtORVMiIs o | dzdz” a3 HGillssiefandEil BIDE d3 v € OL O dzde | tc € 1© {120 fizd
sO¢yJ MmMftsmtse dz ISt Odzf stecls f BIEDPARY") .d IHdgjzHEdtg dzOds 1
ZOtew H € sdgf 4 dzlmOyd 4 2 L OdEW HOGBOAYs]d SO Xctsdzdickzs Is
MO s dZOL BOIdyj ME et tojilsd S kdzikz RO, Isj 5 MOddd3
fteiyHi My Hesdsmis! § sc dsKorsetal 2681 IS Oqz Mmls dzs Mis d
Ylsdg™ of ) dats TRIZASGSED € Is | todf®@ Hzhs jsdgdij o5 |s @ defn f tel3te @ ts dz0
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fjtenj ydes?2 dzj H pev@btaly 2887 ls vsydlsT o OW  dBdzs ¢ 5 ¢ te O dadz
BjrOdedL dBse tcOLoadlsdw [rr, oL ity das, Yoo izl gt
fod 12 §Ossdsedd d wjekjl dhmhdjHse Oded W .

12.42. 1 0tkh j dzd jd fitzdRT O daOad Is 5 ° s diHste] 2 j Y dzts 2
HdMlstes® dd & " J ddo

[dlstsntsdzgHtcdd, Wwodzwwf: Mmddztser d3d MisOdzydw sgd ¢
) Is ts o3 ud fmdzj dzj SBrnBHJ BSGE B H dzw Wiz dze€ yd tsdad
fsfjte] ydesf®dghHolgRen { sdd3 BlstsntsdzHtedd Vo dzv
Eyomksded C O SCdzj stsydesets etsdzj smMisOL O Jdtsdetsa ¢ Odz
Stcc Odzj dzdz' LOHj2fMilse o Odg o toj ¢ kzdz¥ dad d) d dct®le oA )=
dzO{ tc fldafjoH, sls 0 tc O O h fB8C s dB j dz2 € dzj

dlstsdls GlsdjIsdls’ |, Yybsts BwBdlssntsdzHtcdd Ctokzy j dz
fno sB S H dzts ftesdzed yo4j 0 H dzw q = dfstmn] dzdd? BBiZ® G tsoH AR
VDAC-C OdzOdztso, S wlstster j oL Od d3tCHAgj2ldflsdp g diste jfp  (hfafiSistdi
et al., 2019) | M¢J dzgzglslpOn nRA" § 2 HJ BsdeMistedtelzy M dn  dal
oLOdBsHj2Mlsadwy ofmdzi Hiplsoa dj tslsfylzlsflsArdVMATA HBfTHs] tals
Y ted L dBRegBotR@dz2020) U OC Yy j o Oy dzts 15 Is@ig Rlsdldsi! €, Is kyds s off
N J dzkz Has Y Epgs@ndxdsr 1 s tcso sy HOj sy  dzOtelkzh jdad j o5 Wz«
Ca*™-C O dzOlotssth fff WDAC-C O dzOdiafsle ts 7 ts dgHstip] B mtsplétizd 7 j ded ¥ d3j d3B
fslsj dzydOdkz® d YsHOedzj dzds 3jlkOBBdEdYjMSE2 OCI
VDAC-C O dzOedtishy mds dadfiz@Bjdaiss tc O dzdz" 2 ff sils j dz\jolrdd aldRPIG)s » 1S dzH

l dzz Is to j dzdzw W B BBtOdZO Bdlstsn tsdzH ted 2 fmMtsH j toy d
COOQEBY M j ydo Os hdrn dLBdtOlsj dz' dzlz¥ 1 tots d£§zgl@andizts fr
Szewczyk 2023) dCyd dzls B ts ddn 8 gf tdzfndg p dzdz" - dmmdzj H 59 Oda
HdMtej ezdzv ydd ¢C0Odz ydjotsets IstcOdemtf stels©® o B Is ts
sBlkzMmMdzso dzj dets totsdz' ¥ 1 Istséts dtsdz® o §OltsejdajL j [
JLjtej dzdv ff Slst€O€s ol lRortOlel) Gir@ & &PH2 OF stetsdj |
HiMwisddzjIsd j sL dzOd3j dzts 9 O dzts iy 9 Oy dz" dizd slsCtor ks
Bsdzi C2dzvteds 7 fls €RCCE § dsdetsafdez v & @5y dufjlali dslzjd3dds
Bsdzj ¢ 2 dzv tcdztlyy Wiig BCOWzEf s dzd tc s oCOsliftey o Isdff Is thfisticdzmizs v -
d mPteH tcd [ rr dzd B dzd dMmMmdzj Hise Odzg" . Clts Y4 ¢
dzj dzB tc O dz' BlstsnsdzH ted 2 . lted 1Istsdg dL e j Mmisdets, Y|
COdzdjorn SCOdOmztizEs dqetedjls oo tcOL o g lsqPMiBdsHBOG d 2
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COtcHdBBds OIsdd t©OL dzd ydets?2 < sdtsdztsg¢ d ,Bi qlsetraly O©&
2004; Faricetal.,, 2011 mOtcdzOd3s9). d Hte. , 2014

1.2.4.3. lLOdBsHj2Msoad] MOLS s OL BOdUj NS SEE
B hdydes?2 HdMiste®OWV¥ dd & hj dzde

RL 9 J fMlsdzts, Y IsfpO te 3 is fzBz@ O dzO Is d y J ) Y s casdzj & fds of € kdiz
tcOMmy sdztsy j dzdz’ n 2 e 1§ Bg EOF g5 Is sBh dgoL " »WQ figd
d&3d Is 5~ 5 dzH-@ fiff ) tizy dzitf to 5 0 O dzde gzd d3[PiBdEsIME IS € sIstste” j daj 5
Cstete CIsdats?2 € sidydpizaizd € lOqyddd] GBE g 1D dds Rzedz@ @B ls sw h j | - 9 to
Codels OCIsr fpoawL " 908l M tjekdzvydji?2 oijlsOBtsdzdL B0
(Simoesetal., 2020) [ Hdzts?2 dL thodBd-€sdzisOR tEygd ¥ o dzv j Isfyw

dL MOS s &OLaitdffouzidiAds® 5o BdlssisdHedd, §6Lo
OCkdodsils! BcOdj dzdz d J5 tsd o t©jOdkdLOydd
CdzjlsC .

@ | |)Gre7s @ &

e vDAC[|[ 75&3 ©®®

— A ‘\\ iy
0o

P r \\\\
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(( } Q.

\ Hapyfuerie / O
\ padors ALl /

\
2l

& AKTUBMpPOBaHHbBIE IIPOTea3bl ©— Ca’n narpasaenmue
TpaHcriopTa

*0 AxTuBMpoBaHHbIe pocdoanTiasbr

{ d M8k Oelzh j dod ] MAN-GzS il PC Istso o [Cr [d3d Ises HstziaH jio
Hdmwzdlydd

1 J a2 sesmMEBOAY-C s@EIlstso tslsdzd yO,j Isfmw O f dg@ dgd udists itk
KB4 sOBtsdzdyi M52 OCHs dBMzE § tzfls§ Gl &3 o Odetzy Gl
1000 B (Pogtorsed al., 2013) 10 or" MotsB Y HJ @i ¢ QRO L lgOvls
tcjIsdC bz ds@@Misd GIxR J YyOJjgo 8P sy to JffHO tc Costf hdgOr "dzfoRs
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tej Isd§ zUArarOyY d 2 Mo B SH dzs ff tots dzd & OYOAC-Co0 dzBafztizis T dz i1z
B3y BBt Odzr 1 Isdrn Bec Odzjsllzdzd Y DAGdtse § Hifils dlq HO§ B 15 Wz
GRP75 @lucoseregulated protein 7 5 ) Cslstster 2 co¢ WER d (PBHCH o
Co®Rf dzj €y, ©OSC d BiMfjydeaOjls dr WkdS ydtsddaz o
aB3d Is s 5 d@rzabddfaiet al., 2006) 1 sCOL Odgsm i eyl d v d3j dzv § Ismw
Hd Mistetsy R Jimedd » ¢ dzj s Or Yjdzsg QL On d fAHECHstf fits'd

(Liberonaetal. , 19 9 8 ;etalC 204.0¢ Famnetsl., 2016) s tets d3j CldstwlEtay,J Miso s €
IPsR1-GRP75 d IPsR1-VDAC1 L dzOydls j dz' dets fdad ympbedts 2  Hf dsO WirdddBsad
N doe slgfdzr Wkd ¢ 56 & Mdzds@Pauly et al.,, 2017) L Issd3 Mdzz yoyg )
sOkzteskztemMH jL BCMdnAsdz] 9 OW CdMmMdtsls O, f sHOo dzw 5 h O
FodddydeoOjls SCtdzdyd mMsets WdLrdudmecdn Cdzls OS¢ Iss¢
Edzz yh O I Isf) 84 tdaB s FrzgeRdydg sy APaulyetal, 2017) v OC Y J §t5CC
WOttBOC sdzsedyd MGROW M B dztsRBA O | R Mj Mistsmf sdzc d dzO

d dz0CIlsde Oydw Mdzd ¥ Ojls *BOL TR Chfteirj e STHBES
flsd dslzdzv ydd, Iodijode " &g Is ts A ICR O de tiy I Is O del@ ofidagdalj
W Iz dz€ y dnelxd3lz § A Altamiranoet al., 2012; Mijareset al., 2014; Valladarest al., 2018) 1 f 4

1 Ists fsHIse jtey HOJ IsC saikdrdX O yatxfdz MOtes s dzOL BOIs (-
B Istsn 5dH /RS dls &€ IsdsdL s dIsdd S Odzr ydjoes?2 HdMtcj clzd

1.2.4.4. 1l sidzj Hinlsea v dz2Otlzh j dzdw W Iz dzeCol3f dhdj wldis=iadz" -
HdMistesWdd ¥ hj dzdzO

[ By des oadHjlsy, ylsts fted [ dtsdede | COdzOdzr
sjtewsls Mftsmtse desfyls OHj CoOldst wl§ & Ldzd tc ty &5 Bls 'dzj ts
Cstotej C I3z dyses e s MsC e ON j dgd W M H Jo O MpfifigicBtidls) dzds's .03
dL B " Istsydetsj § fotiiris@® gz €n)j dzyf dzj f sftej gy ] gedes Qs
ftosyj MiMse o tsL B 2y H jigzdy(Eisder efrps § tc G2 0j 1dZd;et alB @022) T oGsls t
9" L o Odzts co¢ d34 d3B tc O dzdz’ d3q cOL ter 9 Od3d, TRBOY (
fztcddestej yjflststoso P2 X7, di (odakdfo tapipl-B)es Qidts drjd j?
1 Istsd3lz, fs oMmMj?2 odHddBsmisd, M smMtseMmlsoakzjls Isieg ¥ ¢
YyjtejL dObtedjorj € 0dzOdz , Yls 66,0 dz iydyji o fisls dsd JEBXERY 16
ftecdosHdl ¢ Htfbdddlsj d dsgz fttdlsstkz ¢Od ydw
gLBr Iss¢ dzOlstedw or LM 90l HifBEVEGdL OYydE d Letets
sdif O, 9 jHEMNES C orfMmMeatsBByHJjddy T IMOdeSpd dzOd 30 I
tjlsdSzdzEd3O yjtejL twwdOdsHddasa 2 toj yJ fIs s€@LiRY R)
sBd3d dedzed ¢ ( NCL X) . RMlssh jdadj COdz' ydqw ot o dgzlst
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O4l® O YSPEES O dzO dzts 9 frisoshdamw oM tsdzdzed Is* Ftetse
tejIsd € kzdzlz o34 , dets ftod 1 Istsd3 HES§ sdzdzd Isj dzv datgr Tt dgnds
Cozy gz dgs ¢ [ OMMdtetse OdzdzOY L OCOYL O d daj MY sMmMsB
f oildfifiso 2j Is tc Odgiz@azds] dzgf s dzsC sdz. 1 4 2 Milso dIsj dz¥ dzts,
B ydtsets tOMMdzOB dzj dzdw wWeodzws Isfpw Mmf J ydw dHardgt d o
al., 2002) [ By des f sdzOG Ols! Ylsts dzOtclkzh j dad otsL BEY
f dzq xlzd J COdzdjor n f st 59, weodwe h dnfmw ts ) dats -
fslsj dydodzdo fftsttw d toj ff csdzv tkfani@et dl.d201B)sis § e d &dp@
90y dzs HddzWw MmJ tecH YO, GH] COdzdjoerj € OdOdzr f SHHJI
COHdWHy'ts OCdd3 tBtOL t5d3, Ylsts 1 dzj Slstedyd MEdJ
fnd dzm tots dzd L d ttRewe®@aadLedsaf, 2008; Burgnd Attali, 2021)] fMmdzzyO©J [ r 1
oMmMdi?2 oduddsmisd, MfsmseMmlsolkzjls ©OLodIsds Otedlsdizqd

1 O HE ) dOtel fapdy dfiidigssaf teeVtsL B zY H j ded B " 5B Y
) ydlsstf dzOL dzd Cdzj Is€ (d gz i Is d Hteze d J f sfmd
HdWW J to] delgdiOmydgde S dzi stsC, o Cwlttesd3 JtsdiNiranfadetiz’
al, 2019) sttsdj bktets, (rwdldfdd uisdsiiydP ®idddsdsd |
dLejfMmlsdz = C0O0¢ COdzr §Oddzr, ylss MY smse Mis CGailyiet d3C
al., 2007; Voitet al.,, 2017) O LGOI d@®ad &' » WsMWsdkdf oL, dzO t
Ef OC 8o C & d3] d3B tc © dzO dffintighlletsd., 19P5) s | Od §f tsEH gzl ) © &3d
cOLodisdj q%thf ORyadedal, 2021) [ IMOdZO sOCxj 1 Sktsfd
MCJjdzidgdyrd HJdOHWMed®cR , Mftctsos)yHOENOWIY BBKLOL
COdz ydqwv d Codzsimweh Oftsloj tor Wiz (28 et & daBitkadatidtnl., 2009;
Young et al., 2020) s tots d3y sts6 s, slsdzj yoj lsmw, Yylsts 4t
9r LM 90jls Iswyjdzr 2 6shdslsduyj mMéd?2 tlljelfmaneHor &glq j o
2012).

1 OCtsdzjylss et tsMmiskzf dzjdedj dsdese o CdzjlsCkz
Mz 4o, 9, OHOfIsdodzr 2 fslse jl§ sdndasls daf & dzjolstsnlsde j ndzdas
dtsdzdzse s G tsdif sfiidsjOL' O  tefjHyjHs] O MHOBSC s dzOL BOIsd yJ
BlstsrasdzHtecdW R . 52 C ISidststefgdz'tsH dzff totsw o dzw j Isfyw ) HOd
Csd3 sMisOL ©. o HiEBOEYY fiflcefto tsde'd,ls @igfthpy & &8 5§ dd ydm
flzlsjg?2 Cdzjlstsydets? cdBj dzd, sO¢ C0O0¢ dBdlstsntsdad ted
dzj 5B - SH J digs ¢ -y dasdzs jfiflEfivic® O ISOC Y j MBHJjty Ol o fi,
Cslsste' n 9 jHJls € dqddydoOoydd twOL(dzOtgdznr d§ g ©jcDOW
1 ©O9 tsH dzd Budzingkeelab, 2021; Bellissimatal., 2022)s te ts d3j SOk @), j 9 OV
Mot s dZOLAEOIs o) JsTT B friz BOS Y H O Isw zOtlkzh j dzd 4 l83d ~d
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stc ¢ Odzj zdny Ofipls det f EzfializlRc s dzd sz jIs Ef OCsoCk d BsHJW
BdMmMddzsjL Mlsjtetsdzse d Y dtdzr 7 € d Mmdzts@akesiimads @S 3 J
2015) ClsdMmMfesyfts ofMmj2 oduHddtsiisd, OS¢y dzGyedT j
mdxd3zr 1 2 Mcftctso sy HO® Ismw OCIsdea Oyd4j 2 W J dzts d3j dzO
(unfolded protein response(UPR) ) , sctcOdzd ydo O h jets dzOS s dzj dzd |
fme j todzlz Isr AHulmijetzl, 2616; Paulyet al., 2017) | dzr YyOr f Oy d JindzldctOeH O
frrkotyj 6sbdijuojbnv BRRL@ECH O | cGRBDMS. 1t
i BY ¢ Uzt § OO s &zOL B3OIsd ud M 5§ 5 BsPESizdindke j L ¢
Cdmdztsilsr  mdzd » GakztgRRpdgs yd2ffjdkdz™ § IPaulyetal., 2017).

13. { SodOclkzh | dedbts dzdsy dy Isds S sdzi g Odz dzts?2 W g Ml &z dz -
Brhdyds?2 HdMmisesWdd 1 s hjdzdzO

131. [ j~0OdedL 3" BjsOBBddy) MWBED judig? ez b sf g d

{Hddd dL o0)d -~ obtttdyddlsO] tgy L dipdfiple dspzs
®BjlsOB AL BO, ojHENJJ O, f)dafisppddsH JiRstElsE %Baus d i
Of f OWOs@BBte BOdz! detsc s W gz ygddadzditc savQdag YalzO f j tco ™ -
Ccomos hdamw O dLdsdsedd [ rr, sa izl ytey § M6 tzz!
B tsdz' (Weryon 1852;Duchenne1861) 1 { to jLfHOdadRO Ay dzb B dzts € tsdz  dzc
hdtetfltdsj H s @0 dgOde’e s dzOL &3 d G ted C tf joff dzff dz'o 6§ » 1 O wzq
sdaf" dBi3F 9 O s Movdz] € dzi Is s y @insetteyal], AH tBgrsettandRudman 1994) ¢ 1O
sMise j dadasi@Bic z ¥ doo OclaPfils s dztse d yJd MEtdE o figt] tf @'tclOts 0@ dzd
My J yd W & ydzddyf Pea®@a3966;HarrimanandReed 1972) | dzzIlsted € dzj Is 5y dz’
COf dzd WwWodzwe Isfypw LAZEXEdSQ! 1da jszjcudzfR M s BerOMpdzts dzts Y
ftosCiMd dzOdz! dzj J MOS8 &zOL BBOIdyuj MEtsets o] s O B bz
tod L j oo zQOjels d yidpStacc (WhatBandsHoeyw BO%2) 1 sMC sdz € =g fyd J oz
daizj 6 ls or Ml MiesHmbsets ¢ &§ o di ozl dzd o Jf teday & 4 €k
LIsd tejL jtcozOter Hy 2Mlseakzy Is € &PIS ts ysadog izts fj) Is Ote JOG Iz ot
®Bj IsOBtsdzd Uj ME s ts  Mis i@ Ist Ofdistzdlzj y jici@ip tls "s1s §f Oy
frrdesuyd eCtgw @dzBC 15 tizts dzdzts i ls - L H tE[teHsp M) IS te-8 G df fds| | &
B sydis tstes tc OL tisjp 1IOjadeF dalzr BEtcd € dzj Is sdgrde ~o jdeddfi€dpdzas o d v -
f dlsOlsj dz' dz' (Bonsetetalj 19891 e toj i3v  Mded 3 J ded Jff dClssiisy) ozl
ojnh jhtlza zydtetseo Odzts ©SH datso toj d3j dzddifjf dfpdedhy jodzdLjH iAo
of dzslsf sdadss e 5 dMyd L dzis B8 ¢ ez@dsSGdLI§ dz dakzls s ,  [Myisfis OH
ftesH sdzy Odzd Qflsg 5 Hdzdytd deHs@onpetted @ ,J1679) Y Istfsts H Y J fo Endiz @ j dzd
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KB4 s OB tsdzd UJ M& tsd fEsCadsc oifcfmfigfldsclz” .~ 1S Q@i tistfisdj dzd §  dzd f d |
B W deoCls@z § - OLOCIs] tedats MsdeO P @ ted Malgsln H ,0BQ
sOCHdgme j dzj dgdaytE sy d dzr = f @h) g0)1d&mntsaset al., 2002;Delmonicoet al.,
2009) ylbts ECOL'" 90j s dzO SCifas O sndgdfipyizizleaf ) didf Godstistffsies f5 1) dz
I fppd3s Mmdzj HEMMgzgin 5o Odzdd O %4 ctezffO o Hl
OS¢ s dzj dd § dzd §f d B sezts o ) edyqLsddiIQfdzd | o3 o ©  laizgf & dety ff Is
dL s5g@bHj ¢ dHtEROOBd ¢ 2 Hftsse@asdDind@de s J ¢ wdasd & dizf 1636 O
f ted o s HE[BAMSO LS o I0dAG y d Is § dz' dz=izds JYiBssnzeftapg Rydnaml984)

[dbOBtsddud MOV HdMWEZdCydw H i @wddslsy & da@ty i)
fOudj dzlstgb te O[O f AtsH § dz'ydef onts Is dizj -~ te®elzd Y d ed@ytddAwj dzd
WidSydd dJLBydlsteOlsH | 6 duasy j 36 ©s t dzd QA Bh@hsed f s
al., 2005) Clsts Mtse j dzdzts o "c@ppdxtats ¢ o)ls s EE dgtDRd - ¢
ts dzig ts ) IS JB ez cfztv i SOWWH RHEIS o dav o LoHsES to i TARO gRonzoniet al., 1958;
Shuttlewood and Griffiths, 1982; Cole et al.,, 2002) ¢ yd Is Q yiisfsw { ts Hztestda dgd ¢
dzj Mtso A3 Misd 3" M H s dze i) tdtsuudl' Bl Jsots Pisdso Grd@fejOk I 6 dats
Listsd3 ts5Btc@L wROAdsdf jdzj dzdoj Hadyflsetajsfibadids dB™ Ay Qr - ¢5H d d3ts d3
Mo w L Odets M dJealzlpslowe jsddtkfudg #) O R ¢ tsjlsesstds O dzflsay dh ©) 5B tcOL
fdlsOls gz eldn IS e OB 8z Is 5y dzlo¥ W tgimintgf Girdpanietal., 2015)

RLO®JMlsdes & dgdetsy j Mise j SlIsH j dz' dzf 7 dzOdefiz B tg-tHal ¢
HiWwWdyddgddiyrs COC fOydJ dzlstse MstcOH O M [r1 71, Is ©
M¢ dzOHT 9 O Isfyw ) sBh jJ zOtelzh j dzd 4 Ldzj @ @ dzj fc
fded Ndtdédt j SIsd o dzesisd W j tod3j dzlstalg 198AH€sS 196G DI Kardg ebat., e y -
1967; Chi et al., 1987;Chinetet al. 1994) , yd eS¢ dz0 { kted dardRudmangzlz ¢
1984; van Bennekorst al., 1984; Geet al. 2003) , w4 tcd3j ddsnstet aly PJozO
Cod3f dzd S Mtse HT R Olsj dz dzts?2 et gllf1988;H3drietsdvasalzH 39, Rybalkas | €
et al., 2014;Hugheset al.,, 2019).1 OdBtsdzj j o' Oy jdzdz' j] HJWjClIsr
COsOdzdL dteze hdrn dr WJittd3j tzsOr ftdojHjdzr o IsOB G

[ 5y dzts f sdzOG Ols! Yls s ofndzy HMise dJ Bdzts ¢ 56 to
tojeazw ydd B lsOBsdzdL 30 Mtslse jlsMmilseo s h dd&3d yJ dzlstc O
cOL Stco Odzgdzts] Lo jdets © dBilsOBtsddyj MEB2 ydtfd By
dzj MEsdzr € dr Etotseo dgv =, sO¢ ddzd ddzOyy tm90OIsr 9 O
Is txlafs § s tej HJ dzj dzd § HJWJ SO, dzj yOh jets o s ) dats -
wodzw jsMmw fwOCIsdu MCd daj otsL disy de” d3. [ Hdets dL daC
BiNHEZ HdMstesh ddsd d b3 sOBsdd Y MEdBd §zlsWdd
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v OB dziy @telz M hghdvsdzd ug MSCdr YISJ2 Yted [
[ JlsOBtsdzd yd |1 Otelzh j ded j [BI jCIs dMmfmumr dzC O
] sedztsh jdzd § || Sted3Odz! dzts § 1 OydJ deis®* | Hankard et al., 1998;
fdlsOlsj dz' dzrf |[gadzé StsL T, dets|d3 Sharma et al., 2003
MtsH j o Odad W
b dzd ¥y J dzd ifm i} dSof] mdxdzr o Olichon-Bertheetal.,
Cjdz0 d ktetse 1993
GLUT4 o HJO
vdzdy jdedj Ekte{l Oydj dalsr Hankard et al., 1998;
Mk MistcOIsts e Sharma et al., 2003
Gzt C sdzj G J dz
( OdzOdzd dzO
Vo J dzd yg ded 4 1 Oydg dalsr Ellis and Strickand,
WtekzClstsL T 1972
] dzd € sdzd L sdzdy Jdzdd Ete])l Oydgj dzlsr Hess, 1965
¢ dz¢ C-BW tishW Ols @
wdzdy jJdedj OC[1 OydJ drsx | Hess, 1965; Di Maurg
WesmMWsWickzCIlsts{dzr et al., 1967; Chi et al.
fdzd 3 4 dad J 1987; Wehling
ykze mlse dlsj dz Henricks et al., 2009
Odzdzts s j tod yYJ |
tcj czdzdtotso Odz
vdzdy jdedji OC|)1 Oydj dalsr Dreyfusetal., 1954
Odz/ HiBEdZOL ' Hess, 1965
vsdzgdy jdzedy OSC|[)1 Oydj dalsr Chi et al., 1987
f Jtockzo Ols ¢ d dzO
wdzdy jdzdj OC([1 Oyd g dalsr Hess, 1965; Di Maurd
ZOCIsOlsHjedH et al., 1967
dddzlsj L O to|ve jdzdyj ded j 1 Oyd Jj drisx | Watkins and Cullen,
Czd S sG j dzO@ |G dzd € ¢ j dzO By 1987; Cullen and
Jaros, 1988
b dzd 3 4 dzd § 1 Oydj deidx | Dreyfus et al., 1954;
WismhWstecd dzOL dg| d3" 'ff Hess, 1965; Di Maurg
OCIsdo desfls d et al., 1967; Chi et al.
1987
vdzd >y J dzd fes @B |1 Oyd j daig® | Chietal, 1987
WsmWtse dzs € sd3| d3r if
[ Sdmdzj dedJ |wdedy jdedd OC|[1 Oydg dals’ Shumateetal., 1982
¢ dMmdzj ded W
¢ dmdsls
sdzedy Jdedj Ete|)l Oydj dalsr Shumateetal., 1982
C Otsdzd Is d dz0
wsdzdy jdzdj OC[)l OydJ dals Le Borgneetal., 2012
st Odzf Stels ©
Cdfglz 9 dBdlIsts
AW Oc j dzgdzO|wdzed ) j dzadj Ete|)l Oydj dais®x d| Ronzoni et al., 1958;
Ctcj Ol dg¥ sMW (3" f Pulido et al., 1998
ddedy J dedd Etsl) OydJ daidx | Ronzonietal., 1958;
Ctcd Olsd dzO a3r o Martins-Bach et al.,
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2012
Vo Jdzdugj dzed 1 OydJ dalsr Benedictetal., 1955
Ctcj Olsd d&zO
AdSCdz ftcddgudedy jdadj Bktc]ll Oydj dals’ Caminaetal., 1995
dzz ¢ dzj sIsd H 5| d dzts L d dzd3ts dzts W
ddzd ) J dzgd J [Eto|mdxd3r Geetal., 2003
OCIsdo dztsfls d
OH j dzd dzOIs € d dz
Vo J dzd uJd dzd J 1 Oydd dalsr Caminaetal., 1995
Bty o &dmdsls

sO0¢ sfdmOdtdadbj Hdmistets BB Y jodzd s H dzsNOS (] L C
et al., 2011) J ¢ jdgzjs@& =~ nNOS G¢jdzjtedtclzjls NO, Csls
odzzlsted € dzj Istsydets?2 Td ¢ dsddr OimtRs @ YAmiEds hdsts Hzts i) Ists & O lde |
ddzls j dzfnd o dztsfyls'  i3$ tsQ pftpitA] ouj ML 2 =~ dzO M€ 6 OFf jsdzdizis j ©
G dz¢ € tledry et al., 1998; Thomaset al., 1998) NNOS Mmkh jMmise kg ls tets Wy
HiWdydimde]diz lsiglz’hym o dzj e W L Odzdats dg f thftpdyds Hetistared{idtc ¢ O
HiGcttOHOYdd COdz? f Oddztseo ™ d3d i tc s Is 350 itc @ dgifiAn dzd § Isiddzd
OCIsd o desflLifetal, NQLF) R dzls § t6 Mdets, dgilsitss k@ F dz  dsf) QYO
f Oydd delstse s tcdomd@ "R 1§ @ F Y Jj (Lefrdad of.,j168828; Thomaset al.,
1998;Judgeet ., 2006) | dzj H Mis o {f gzH 5 dsSjsdedgO W doc S 7 &) e W dig@l Is o
Br YyOr lOkGUdIsj dz' dABartdnpdzchly 20884 ydlsOj sK®, dwldei tcd t
NNOS, dctOjls Cdzs yjolks tetsdz ' tstfldds &dgj sl dfbfstr ez
stcOdztf stels j €GL BTHA)O o s hBaohdadddNadigrs®eEYd ots ot
MtsC tc ON (Bredtfyet al., 1999) | j Mdislstew dzO0 fded x j dafriy OO S
BrhR2 BTz fsCOLOdts, ylsas Aiftshylst®gpdizf g © dzf Eisdzts |
B YPr LHBKse " dAEvendtalisloeoy) - f tod + IstsdGU UTA tcl fr)dgehelzts H
NdotslsledEy j dzj tslsdzdtuysaidRbdiseBerthe et al., 1993; Raith et al., 2013)

[ HdzOftdSH j toy Odzd ] B O G U TUBH ¢ tc st izl H d OW tc C
fnls O tandRd3" 1§ 2(OlichonBerthe et al., 1993) Yylsts o0y dets M € dzd dzd y 4
fsMCsd Ck HSPY tPdes®tzez] Bhw | w3 dyfij 9o, j ddsRtstcOwW
ftesctej Midtlzs M j &5z H j ¢ dzj t6 Ols djedegtz(dzlzo firl] fiHsetisajpetizfcf

1991) wdzdy j ded + € MY toj finighefdgl Bt 1 fste ji YpletErOR) Is, ylst
LOBtsdz) 9 Odzgd™w By jls odzdwls! 2O 1 SMmftej Mimpds B J dzf
HsMisOo dzv Is! dyf dpsSdis Ljlz oo dztCtddd, wis M Is O dgHydty § SHH J to
Gjdzj tOdzddc dd. nNOEY BEOFE " SR Bzt Bglsdizs M jets
ChUBIZIY MY Wt Qs sPgdzoLstsd + WY ji§ js? fokNafeellingd dz
Henricks et al., 2009) s dzd 4 j dzed j OCIsd o dzetsfyls d COR ndgy NYAZD B 2O G jj It
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MistcOH OF pf = Is O3 ¢y O Fhdxdz™ § 2(WehlingHenricks et al., 2009) d { Ists,

9 d HJ di3ts B3z fr) dzO o LdE@\djtsjj dzin ded dgjj s g sdzd L RO € O¢C ¢ dzd € 5
(Kotelnikova et al., 2012) ] L HBCB W BXdEZSC Odzd L b IsfiinO tc ) ts azgz §i3fgls o
NNOS dj § OFsdfazizEfgls'telzj sfw o' MisS daydhd ¢ BUdsqf atpisitshE) s f
Hiczeddisd § sBtsyde d3d 1 telsui A Wdgehdgegnd Kraliset@B80®)d L ® s ¢ 50
¢ sdzyJ dzZldtes@igdzd yz® H d MdeisWdy Jdg'diy @D E Is d Is dets fH ts dzy dzO,
Zsedtd, kojddyde Ols: mw, ybsadly shiHt fpseiggstedsp 4 J
BOMXOdzi H dg® {ys mdxdzr § 2 H j d3dts dzM s tc d to B> disizts dfUs dsiRukzjudzddz
A A s (WehlingHenricks et al., 2009) Yylsts Mo dHjlsj dz! ifdds 2V dstdajis] ddidis iz
OHJ CoOlsdzs tcj Ocdtctso Ols! pe@ 2 fiohstsoteddisRjditzeglisaiy tc v ndedgC3 iz dizt
ttOMmY toj H § @Jcdadnig etasiats 2 , d  IsTPE &R 1@ dzdy f Is ts ) G jtedDiC loytsfd | J

Yykze mMise dls j @daisfiis'j tc§ yJ MS d &3 tc j (EilindzraldtB&it@ads 1991l0zd »C jlsdz
ECOLTr90jls dzO0 W Ed§ yd tsdzOnA g3 id ol tsog jlzddgw dgdd ¥ , f oyEs2tsh |
fded % Oj s OF s gfazinG! , o jtotsWisdag] s @) tsdd wifgigintindis -
HdMisdas Y ¥ d ydamd rdzls j o] Mdzats tslsaky s JJdEdLjEas SN OS o
e jdzj B2y fmdxdzr § 2 Htodo j dzts Sk dazjudtgdggeic® stz dzd L 3O ¢
G dzd ¢ EQaCE ) ' § BIdF e OH OYdd &4 s jo@dzdzt] ¢ to(WihtinGedzj )
al., 2001; WehlingHenricks et al., 2009) bolststcOBRBd f toj HY sdaB\BHOISdztss, 1
fzzyoj bOSyJ sz diis!j dzeiz2v 3O d2 azilrts ) dzd @ Kls| @landzt
A As (WehlingHenrickset al., 2009) & dzd 4 § dzd J d lzE & Y dzdaf ydd - s OISt
tsB ) W inda" jdsOy j dadzts i csda e izl iR difu § fiESdzd € 56§ deB dzdglg @ .
dzOB dzt t8 @ jHE Miste-B Y Y doy d K3teY DO As H dz0k dzd W dedf MW 2 dz€ y d dizO n
ftsimdzj Hze M 8 € d Mdzd Is § dzaddglz ¥ Is QfCte siH kot dafstc j H § 5 dzC
ZOtolzh ¢ dzd SLEOZdH tsodis) teltdse V) dztds 2@ dzj IsdjdiiE(tgn tSdzH to d O dz! dzto6 s
tej L lz@dnjdzd > § Wasfded y i igflacez@OsiPs 2§ O M jets L flzlsd cdz
syjtej H! , Hisdzy detsOC i DD dslis'te s & Is to @ dzff ety It oy Jls{f) Is
Wi tcdz) diistisemtse Miss sy - OC Y ¢ pizifiddicsd Mk MistcOIstse
Mis d d3lz dzd te ts as@dst 'tc d s 84 2 dejf 585 JHEAW dy @M M is O dzts o dzyj wlad W
d ¢odi3fjdnhoydd djtecfjbdihsd~s oh] lojdhisde qLe H
HdMistes Y ¥ deyd BEzZYD - s © SERY $ dz O s ts to dzts clag dz@igj d28 QoA jslsEsO
ZC OLjb o®@OL o dIsdgzd g HOBE HIdMW zdg 3§ Rdzd tclf tc s 0 dzj

132. { sz IstBr tsMpH tetgfOL agf B ddets?2 HdMistesW dd ¥ h

AzdzH Od3j dels Oz dzOvW  tofs R dzj B IS 5 s G @R Usdgiy A9
f 54 IsislsleO tep dodd s Ot figdgty o dzf dsd  toj ¢ k2 dzv s 5 t6 O didfs OB tiod jj



50

ss6 s, BdssatdzHtcdd EyOmlselkzrls o acjdzajtcOYyYdd ¢ A
sOdz' ydjoow oif ftaygysm EzCWA IssC, O OCyj dzOC s dzj dzd
s5C OLsiso @z f sMtcj HMlse j dedetsy o dzdwdzedd dzO W EZdzhydes yd
B Issmrtsdznted d f st GfPsmdzzdztc d ¢ dzj stsydzr § L d3d dzj dzd
H dzW f sSHH] o) Odzd W Csd3j sMisOL O, dzts co¢ Ists dz! €1
OHOf s@yg sdzd3stsy dzsis,d dsteic @di Ezids dBd Istsn s dzH ted O dz? dzO
B Istsh sdzH te d Odz! ddf) B §f to thdsticy Hg@ jmldfg Vo Gl fk © dzdztyf astds j dzy d ¢
g Istsm BdsOitedz j dad j d3 f tetsdzd yoOj dstsmisd o dzimls tdnjodisis] sdp HA3,
dL ddn f§sof sf stfldsd Hs Eeis" ¢dg dt AOAfHGLOYaY Mmdzj
dddoudd ¢ dzj s ts(Ransaetals 2DB2) dzd

1.3.2.1. 1 Otelzh jdedd WERSYdd BgbBHEattRtcd dMftedW d d

[Bh jftodL dzOdgids s~ tyleistc (A dz' dzQW  AHOATENS Hsdg Stovpgf@vy fy ls to
HdWdydlsde n dijShy wizg dgelzl Emw  Cdzs yjor dg W OC Is B t©uzddz) ez
Ztctsadene Is C(Rpdzgnietal.,, 1958;Coleetal., 2002; Rybalkatal.,, 2014) | Oy dagts tsls
Y Isfipdzd 3 jzdedsjgh davs Otc OC Is j to dzts  dfts O aizfv O Updij@ebg@Se Qf¢ h r{Tracey
etal, 1995) 1 ted { rr HdzW BB Istsh tsdzH tod 2 WRj @tdsQCo logtstdoets] il
Mk MistcOIstse , o (CtaretpOat,, 19P4) tc zog Gy et al., 1988; Kuznetsoet al.,
1998; Rybalkaet al., 2014)d & dzlzls O 3O lgf jiA tdf ttogdd?lr [ BSOS O] datsd OW te C
mdxd3" 1§ P (Kuznetsovet al., 1998; Rybalkaet al., 2014) 1 tcd {HsBd9o dzj dzad j M
fedesHdls ¢  datstctfBS dzdh e@Q dizf U O 3§ dpigedassh) fips g2da] © M S Sto
¢ d fdfj BR[lstcOlstse s M itc OEGkgpbykhl, 1988; Chinalzsls £084) Ms d
Hiczedj HOdzdzr § ¢ tsL o tsdiydzdlsy Jtdae(jiH Hots{ds@se@dizH, to @tz gats
BN ldsB ZMmdztseo dzj dzts O s dzg &ifsilghtf diisiC i Ols j dz¢ dzts 2 Rykatkaets tc
al., 2014) v Htokets?2 Msttgtsdaylsts ddzp § s sy j¢ dz® j tedgiidrld (
WizdeS ydesdzd ozt Is f tfdzts 3@ dz:mdkdeizts finlded: ,y egdadhioir] dzls j s OL O, C
BOZzOH jecdHEEYEBICOIsHj ¢ Judttse B3Pl ® ftodoe j isd €
o s fipds| Bz dz' 1 drod © Odzj dzls swd CdABD ZpEidryPattl 2000;Dudley et al., 2006;
Matsumuraet al., 2013) | f)dzlsdgd is s B dats My Is ! dztsftpFOYf{dz@lO @ Is + 1+ &
sCdmdzd s dz' dzse s W A 55t digdptp s Is O dedOS df w'OdgisIdivasinak d
Cslif @KL Ols j dz' Gz & Otg) fzdz

dCIlsdo desBsdzdry dig'j tc digedzigd ¢ dzO s toj B fg@xd to gy Isigy Wz dad
Ctsdzy judlsfic® o dzzlsted 3 Is 57 twddH to d Ouk® FPabtc iseo OlsH j ¢  HEs s @
CilstsedzEls Ot OIlsH{ 6ty delsts @ 820 dfis cdbaiidats) fivtisd) L @O g fisip S0sy & v
Bited fYwoorhjddw C&lEUS AScIPHIFEO ks dgetierich et al., 2010)
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{Brydes 1 Ists ®edazgrgd dad® octyfipplacoix o dt Ua do O dgjddiisitised
stejBffidtdse j sHEbdzadzsBlz - j Bdshdsisdu M E@Gls j s datst
d Btsdzjj o' Ms¥ & H MF pdetnd dzls OfLtisRdzs o HY SAZOF O
Wi ted3d dzlst Qi idid3lz dzd tetse Olst MW a3t Y @ HIOE 5 YLD f) G
Mo sBBH s G 5 9 dzlz 1€ FEOdR sty wixizlsisst o ty QD jo M mis sW dzd
d ot ot i3v (Tymdr & @h ]9&8fMopf et al., 1996) { H®EOUEZ | dzdlsj
o dHjls§lez G ka0 dz! dzOW fyls f Bz dzv a) d &2 ) dztb f & ™ Beff detsis
btoseCdh -ff 6Hd Bsdk, slshizlsmise dgrshy @R, H derdstedigbiihsy i igdd
OCIsd o dzfsififisyid Istc Ols H j c(fudléy et pldz@Q96) [ sy dets ff 5 dzO Gjff tizef
dLiYydlstcOls HLj@jd HA&MSIE] azPtc iz j Is vz s o € tslstayjj KE&te@ dz@ s flzts &@ O
fod [smbL By dsCanea@E) dIsj d' dr j VWHEskhtsd sO8
tcj OcGdtetseo Ols! dzO drdpjspfjlsdy d jodds BAstscts W o dzW j IswA dflzj H
fyded » § dafiifs B @38 f5ls d Bradid) Quizy udilve BSOS, d ABE § wafoojstrdius) d
Posd @stsdzse d yj MS s s gl @E dzPazdakd B tz@autizgtal., 2012)

[ Y dts f s5dzOcOls! , wiEts § dzdg@iy ofldsjdchis delefsijlen] fdzd v Mz
IsOC 5 p dpddzjldptizj Isj ded J &3 st Odemt stcls© 1 dzj Clstctsdetsa.
r i 2mlse dlsj dzv dets, H dzw i 4 tcd3sd Qg idagde tsmo O dzdardB=igy fd {f ¢
~nOOCIsjtedzs fsylsd 5 0¢q Amdzd izdzd jcshOtizzsEisd H " &Odz
L Ogdifgls d Mt stz Lifdzjedfdsciz@tiso@ et al.,, 1998) 1 sdzj | defdsts, 5 dzH t
d L tsdzd te ts af Owdzfidn Ig to ts Wrd ) JnjdiBzymH § Bsdzmistedtelz® Is  fMded ¥ J
HM nOlsj dzt dgsets CtsdElstetsdzv, BlsteOy O h jets My tevW6§% dzd
fts MtcOo dzgj ded & df dgdHisste tsodzHAEK uEpetsostlald2988;Percivaletal., 2013)
¢ ZOdzs e d ydzOw € Otecls § dz® P sF@indBidztdls ¢ Is e x PKuzngtdovet al.,
1998) stoBdL bBEhbdts, yYybt ftsectej MMdiectse OdzP iz’ dzPB 't
fndzd x 4j dig§ tstc @ ) lsfigfls d d3lz dzd tc tff SsBdedets aidg dzd WFaiStef &) R2GOE) S HA Is O
MEssMisd H' A OdzedwV o Mdzetso desd3 d3j Is GGnspiaketgy.,MOOB)d3 |
sOCBMYW | By dzes B Wdzed Is fMdzd % j dzd § ds " © O § dzdztizfy B
B IstsBH sl 22 Miso dIs s zO0Uzffls " ©] - AP0 B jmexedd 1} AsB dzOtelz y J
fih § Mise j dadzts jOC iy dpeippigdp d Is s~ Wsjosi 2 C sOL 7 -y diglisE s dp
toj HCIsOL ' s SyigdsHsE: Cicsists te ts j 50% stinlds d le @A 52 o 1 dateds &«
o ts dzts C(Kiménetsovet al,, 1998) 1 tod + Issdy Is OU35% Mmda ¥ 9@ lgiafso dasO
Csi3f dzj CMse flj,tcjlHldzgj@ B dagM Y p j e B Yddelsdz = . 3 d
stosdgjsc s, COC 9 H dzd dzdzts dis Istelfdsiing' d' 6] @i do€ " SoigdIS g " o3
34 H dig 2zd@ d3B O dzts afyf Hydetedxds™ 1§ 2 tsls d3j uJ datsO S fipafdrbrigseiafisy dzj o
1 ¢ 1 (Jahnkeetal.,, 2012)f tcd ‘Btsagdz@dixtizr § 2 SOC Yy J HJ B dzmistcdt
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Z tc ts oBdgVdzC ® B dzj ¢ fts o(Ondpiuld et at, 2009) v OC Y J dzOB dz¥ HOJ Isfr
fded % J dAfitgd MfGdnd o j dese, CtHdwlzshda Mmizel jHH{dHsdSY C
HiWdydgdzy ®TChen et al., 2000) [ Isd3j yO4 Isfmw Yylsts oMy 1 Ists
BOC Md d30dz? dzOvw MC Bt fipsd Is ShhdsdEjtad® ~d v 9" H HH dgdg'das d
M¢ Jj dzidgddy » H sipfdh@jsls s OCdsh s todzH to d W Ry (Pascisdded ™ -
al., 2013; Rybalkaet al.,, 2014) R dzls j to | Mdats ls i B jdz 1) dzdwisitsdzd 1) f t
CdMmMAzstz®r @ H @ p lisH O dytsiO ;dxdz™ H 2 ) yomlsdesmis d, 9 0oL
Cosdzisetlz d@I3sL ¢ O dafly Bz Ji dzOCfis d o dzts fls d (Tois e3§l. (20 LO0Jnsats |
wo dzw jIlsfw  H jlssEiziila@ried o gaEsds] to ¢ iz @O Is djdz dg® fipls d
f O fjsdzj Op tsdzj o OUp ], sH BB dzts MEC j dzj B Gets O C 34z i Aadiretis| i w3
L dzd t6G J Is dizy JsiPB tgtef

1.3.2.2. 1 Otelzh jdzdj kdz stcOMistelzC IstBieh j ugdzts & R 5 dzf ts 6 |
r & h g dzdzO

lted [frr OS] dzgOBd&ZEHOjIsMw MEhM jMmlse j dedetsj dzO
d0  dztsC Odzdbl 'Q j(Tmpanietal, 2015) |  MS BLOR v ls jHy O sfd
fz0 &IssrisdHted2. }jwer2 dL dedf fjHmlsOs
MOES sdgldsfL | d 4§ s st dize GO ¢ w@jzigked | sstos2o f b
B4y B ¥ d B tcd dedeiisdeOdiziis o § MC 6Oy daf dzls © St J@ittafei
f tsdzz ud dzd i@ oo jte | BHoods 8901) k2B MO©C s dzj BBOdz dz
Msfls Oo d5%1s o Tod b ds@ ¢ O dj dLOS 1 toj Hotj el Qo Qejtds s b juts
Cobsesets dnNYfisis kdy sdf s lsudfaian §Qstcds jOn deftidgEas ,y d
By BBteOdz d  Jus@fjt) todfspy m@dg’, » & j s @AY GB tsdzdt BOL '
dd f d (Heog, 2001) ] st jdsjojteddsW d B o dzde™ todz’ j Bd Is 575 s dzH
fzdPts dztbB § MY J wgf oJOkds §  Ddrj Is Cdfj 5B 5 eziff w5t WP | dzd v
odiztsf GBI sW dBtod dzdzw oz’ | Rt htdHtedd il dif m@O® dzjn
Bisdzi i &' M&ls | dzfdis EOids ' mfls s 5B Hffifuiety ohdgjddediss 2+ ©C Is
B 550 tsdzH tod Odz' dgHSbd, 2091 Osj Qlzlstiste dzO o3 (sBtss Qs st |
ftejdeQin S bttt | tizi) BKEPZHN] BBNs@s tsdzd yj M d A sk
ddzd d dzts ¢ 57 § juctah® dz@ dzj s € g

[dzv M jdzjhpukds § 2 - OteOC Isj tediafsls thytias|dehj telzf Q dGodats 2
et al., 2012; Jahnkeet al., 2012) Cisttsj Y H | Gaffpgwddzidggstz " j ddi 3
Mk MOt tsdzj d3dzO© dz! dzf =~ O CRBdzisizromizigHtgsl s W dfB tc d dzdzw tc dz' -
otsCtclze dzj Cteslsdyd MS dn~ d tjcecjdzgjtcdtelze h dastca ©defp ¢
(Percivalet al.,, 2013) y ©O¢ Ow ¢ Otels d dz0O, M sHdgk] itkhtsstkd OIs &
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fMze MOts sdzj Bdz" | BEKE[sls - tf deHotgrdfigf's ©fiptf thdrdzjfdisfHvn J <O
d3d  d3d sW d BricjdgedisVide-d dzH tetf HGlkz G 52 Mlststetsdz L Ists d
COtC OMdzs?2 twisdzd HIMIstesW d dzO, f L o tsdzw & hdgtsz dety 6@
Cdzj IsT d dz¢ B sd3s fdaitly y @l ddPz B MO B dzj BZARBO Az dz" ~ d3d Is
HieOBBOIsd uj ME d d3 -Hjdtvd \HAdishls teats f df foisipalf ¢ & Bs#flde | H j dzts s biziz ¢
9 Gl SGEOL j B5j sSOB tsdzd L d3j dZzdf dH B9, Yylsts d@Esy s 1
MCJ dzj Sz’ PH sdzy dz" 3 BB OL sd3 Shipfdts Quaddpolds' 2w @ fitg s O € Iy
H MW 2 dbedd ) ddd § fHetdsedsj , s teefdsff Is Gflds dzz y § dzdz’ § 5k
MistcOH Aerhrd nn Ot OC Is [z s g oztf dxis g § dzetzq) B H ~d3 (dls-8zr t6 @Mastaglia

et al.,, 1970;Cullen and Fulthorpe 1975;WatkinsandCullen 1987)d 1 Ists sO¢C % J Ms
dL d&3j gagisfizd] Wsttdr d ¢ dztRedxefl®sd) CQe@Eidss" dj KBdlstsat
sB dzOtclzy d o O Isfypw d3o \y Cirikdkdiz] Jsaf ~ o LiIssdz Mdzzyoyg Is
BsteW s dzts § @ des bt Eody Is tc iz £ Astizdab)ts ¢ O dgjultatand Jaros 1988; Tidball et al.,
1995; Paulyetal., 2012) R dzls j to j Mdets s d3gikls dzls tad W ybB ts d&zsd Ists = tsdzH to
BsteW sdzsedd J tstzes QRizgddrd® wdddizIs iy défddtsis) d Is@gledg @ dzls dzts ¢ &
DMD, € dzj IKCls BT MY tod MM dtelzé Is H dzyf ) I€ tastiisefaiacOfk Is j tc dz' ]
HdMistctsW d @iifet@ls §073)f sy dzts ff 5 zOGOGBHZGRH s BsdzHted 2 -9
HyWdydilsdzr » dijShy @Edajdy &P W k2 dzC Jzcf 5 dEDds e teas@digf@ifdz € C
dL d3j gif s2dd3 d f dzts Is dats fkiste[ ] @ Ssteiaf Asd ¢ e @febigs fj joim{Cs ts a3y ok
H' a Olsj dz' df@dyliatingt &f.,2013) Urjotds ¢ ts yi3jsty jIsi§  OL 7 9 Ols! mizh
o dzdef O wfSnd M dzd 6 jsdp'mMdzE® dzets o d Is § dz' dzzs Wz dzS yd s .

1.3.2.3. | Otelzh jiipgdddj CIs d o dpwiedty HjQdE S sdzr & o8 Is 57 ts dzH
ftodgr h j ydets?2 HdMmistesWdd ¥ hj dzdzO

s O¢ By dets L gy HEH EZhdE] Isd de@ds Iz tc dzfs ¢ 3] s A ts5dgidtc
Hd MW zdzS ydw weo dzw j Isfyw o Oy dats 2 ts Is-Hzg[ W d 15 g Etztgs 2
ftej HMisOadzw jIs Mtse sSRtste,dzOMfftsfes fdds @ ZsWhOE2 ftotscte] |
LHStetso 52 Is ¢ Odzgd ftsotej qHJ dadz § d Hd MW 2 dz$ yd tsdz
B Iss¥ Oc dd, Yylsts ftoj HSlsotcOh OjIs dzOCtsf dzj dedd HJ W
LWWjClstse . JHAZOCts dL o j Migdstg,dzr dzts 5 ff Hg Basdz Odz@ v {f |
ModHiljd Mlseakjls Bd htsj SCtddyd Mse s dd s AYs2H, &
Mdzady j dedj 1+ ¢MftejMimdd cjdse, MowL Odedzr 7 f BdIlssW
(Reid and Alexander 2021) sOS d j Mtsj HY ddg jdq oV j tc Qs dzdf sH dd iz® ¢
Ztctso dzd M§ s §) mdglg’ d2'lsk d 3y rIsftsydg o d3ts HH by Isste-t5 ) o dzy ddsral
L O ff 3HI®o dgf dzdsW @laricethl., 2011;Kunoetal., 2018;Seborietal., 2018)
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[JlssW OcdVW ftcj HiNlsOo dzv j Is H ErptgedEs?] dz§ @KL} (RTEN
d dzH 2y d tc s 9 O dzdaPParkif (ada@®ue®al.,, PQ15) ditstc B3O da3fids thin tsdzH to W n
Mo w jrlsel® o dzj M dzj 2 BJIstsn tsdzH tc dOHD B d tedg 38 tcPEasB j O i
PARL o dzlzIstg j dzdzj 2 d3d Ists~ S dzH to d O dz¢f aizts @ Y Isd3f tei3s GeCiniyf ciAEE af
Blss¥ O0cdd. [HAEZOSCE o { 5o tejdid3jjriaugtad ) Jdeiflsdss: ts Cazdy
f sisj dglpd DI 1 dzj fsHO JtlceOjIsfhvy HJjGtcOH OF({d qzPdekin, it
wo dzw e h | dsizigd € oERBIs  dzdkd cIOO TSR3 Ot O d ts tepdsladzh 65 d d H
f sdzj H AHEjhGJICROHOYHjd]. M EBdCodilsddzdtctse Odedzr d3d B j dzf
WOCIlststg pusds ftocdotsHdls € ddzC Of Medzw ydd dBdlstsna ts¢
off smdzj Hmise dd {Hejc tdOHBffiddadRadipanet al., 2019) s 0O¢ 2 o O
MistcOH OF I 5 Is OB HAj ddry dire s Is s EsJ WJ Qi Idnddes] f jidf MY toj M
Gjdetso, Mo wL Odedz’ = M PlYHIs BARKIE BNJP3 (Luarne@l, 2021) ¢ @ Czls | tc
slsdzd s gists dzj GO ovdptsdlzjsdzOdz f S dztsy d Is § dz! diOwW tsj ol tq tas] j darOy
DMDd+ S tej MMmdJ 2 & jldaEsHe0 oddz lsitj O cdglddls. sW Oc d d (Bulardgi y C
al, 2021)1 sdzj § ddOEE j dzd] Gty MMO d3d s sin@=Eghdcdzy HQ OL
dzj MEsdddz dL d3lzls Odzlg ddD (MOatedztjaldz2020)) i + dersj dnjodz' Mls ¢
stsd3 ylsts HOYJ yYyombsdyudets?2 slsjted HIMIstesW ddzO HTS
Hd MW EZzdz¢ yd e d dz0thkz"h@ dzif P 3 lats s Asctfds|,dzdzO W fslsj te!
dzOB dz¥ HOJ BBOW G ted MEzp g Miss§ Gedztsy O Wdw dgd Jy O&O d&d IstsW

10telzh j dzdj B EEW O @Jyjizts o dzd Q& fsdeff 1, f 5ME T
fedesHdl ¢ dOC Y dzjddfdizd fHgaitg jSxsHig dede’ dgd Is & ] wajzict do2
Btsdzl " ts5j € tsdzd wisfipls eots  fipontsslz, o jsdadj weq) ecdzls j dzfy € d fiptz ffpls sz
s Q@ fogh § y &€ dzjOsSeborietal., 2018)d M sMmise Mls o Hf jtdds WQ@CBIdeotsols@uud
ftotso st Odzd Isj dz/(Higi &t al., W@ L kusdetab, 201§. (st § tesH j d3ts dzf
ydo slsdzr n &3S H jsdewdf ditsdREOWRA] € dzé yj ots S e jowdEBdEW Oc ¢
Y O fitpldnds Atg5 d dzdPinkd, ftodz& sHYdtse r " j dad Prctsd dew s dgs .dzO0¢C
Btsdzich€tss dzd WHIf e 2 dz€ yd sdzOdz! dzf = BBdIlstsrn tsdzH ted & Ml s fr
HOdz dzj Xzho jj ditzfy j HAtSpondgy O Is@P ik bkeofiAgtsyd HAYydd 1 o
Cdzj lelsisd Is disls d3jOeliztaf jg Ss YO dotsd Mr tsH d ) C dejizg EEARD ¢ s
dzts dzOB dzt H O] Is i d fifls te 5 Wzdnlzisfy Wty X (Ka@detal] ROAR] a3 flsOfigdif tr 1 O .
dzOB dzt HOJ Isfmw Isj dzH § dzyd W ¢ HOdz/tfdig 2 esj Bl K etk
L OBtsdzj o @dfd W4 Istsdg  ds'jweeOdpijdz'lsd ud MC dj  fdssiccilEs e | d&
mMf smMtse ME dziz yddpdsd Is s WY @c ¥ 2 €37 5~ S dpH tdsdOX d d3 LB QHL disv
tcOL o ff B s dos'cg(HeidandAlexander 2021)
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14, v jtweOf jolsduyuimSdy YoHAtsHT ,  tocdaldgcdIg jogiz'j dats zw Is
g hjydes?2 HdMlstesWdd ¥ hj dedzO

1 d Mdieslstew dz0 L dzOydilsj dzr dzr 2 ftetsctej i, HisMis d
frr LO sfMmdzjHdedy 30 dzjls, dzj SOteMmlso © Hdzw dzj yd ¢
C 5l dzjj Sfda’ Rt H dzOY tc O edzld) Gl dzj dzd § M d &Y Is B EgHakY  y o |
d MisjMmise jdedztsy Isj uj dedj Bds ddff o tHaef ts dz dipttr{ju difeitzpdny ISHBwEgld)
fted frr o fiteolky tsd'j e @l shCappB) sy ¢ z @B I thG
IsOC Y §  d3datspiz) fiy lsuedss - o dijte tf "AelsiiAg aliff o Is st f Y dz' ~  dfCteiipd | j 1ok
MstczCIsztcr df WY UE tayjglefzmC ststcH d dzd tots o O dzdzts 6 s @3y o H d
Stod j desdtotso Odzdets G ts  f SH A S He® L aizDIS@REOz jdal @ dzd 8 z@es § W 7
tOMMdisistej d" thdetseodz' § Isj eOffdpoisdfuid MO disj EOH H H
ZzodBtsdzjj 4t j dydygdad)y o OBs@inisiiai@d bBPdzd " .

1 © Md g tsH dgw M dzd 2 HJ dz mMh iMmMlsokzils HO J tsfr
Of tgQ@pdz” § d2Q d dzgf ufdedete] S ydOd Lf 1 dgd & L[iibirc ds PUs igo @2
HdMistctsW d dzO, 52201 t8 ® o) dig Js @yisticalzk jlsdzdcjizC 6 d diz§ O MistcOls
dzPtc Oo dzddECstcd i @els pdzsc d yj MSdj dL d3j dzi dzd WAndel®ieiat, a u
2022 . v o v, dz &) Jn dz JO diatzOdin) Isaia@ iV dodf dz¥ y ©¢) Is Is jotg @Az
Cdzj ssydzz® Isj cOf d& Bd dzf Sa3lddsfddst.dz! \daesdgs b sy &8 dz
dMmfdzj Hise Odzed 2, o MSishEyeZjsjls offteg wpvdzj diff te O fy dzjlsdpdiaC
destc B3O dzd L Oy ditd Mz @08 datds ¢ O(d&fhadggber | ai n and Cla@b
ftoesBdzj BO L OC dzt Y BOEWPtc ®f dos BRSHUISs Issdzr S5 L O3y
frr, ds dzgj oMl Gzl aydds = i€ IRSP 5B B d2if azzjcddts c
n Otc O &Y jOuds ts dzts gddiEfts tof) - ff SRS * s | B BRH dzgts o SL H j 2jfmis e
B yde" J IsC Odzddzr N usdpgQvs @B de'ls v SH 2 dJL MOl -
(Verhaart and AartsmaRus, 2019).] ffdzj H Mise b HIGH tsdisinClzdsgiO NBslc®js j ¢
dzj yd dzdv HIWdydlsO HdMbstes® ddzO ofj B ddk" J ydtm
Widaidd flzlsjd3 oswslbrigq dze J vl wa®OV o dzj dzd v

141. 6] ©Of gV ,dj dg@aPB O alz® o sfflsOdzso dzj dedj ko dgv

Lddzeilsdud mMSdd Ijwofjolsdud M 4 s dzlipts g @izks dd J K
lted [rr EZHOdjdzdzr j] 1 CLsder ¢ Bdpufjizlshesd toilz® Usthdz (9A S
Yylsts Mt mistOeodd@ihd % MmMtser Isd2 (Zi mows ki et al ., 2
sjteOtf jolsdyj M drazOfE®OEz] ddz? 7 dzO 6§ dir WO ) Istfictdsts L
ftesf M i Hj oty das@dg) 1 Mmdedsiyls O delsj@ets{casj dzj Is d u
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CjHOSIsdtelso @dzd' L d M Ijd, Yt dzOMlsswh OW OB
oM e Ol dz dzts? sjtofdd frr, bkt w §sLotd .
CjdzjlsdujMSdIMif CHIEGH OBHIBHT Ofifs H teos B dafs H QeOdzdss to L
sBL Stedz” = tc OB tsla@Dick§oR, RO2THgdpidbakamandTremblay 2023).

142. v j O jolsdyd MSdJ  S5H AlSHHO dafn ik

sdzj stsydzOw  6q tc Qtfapy tc ©o dzjodds) H Wafalzde 3O dz¢ dz" - G J
HdMmistetWddigu duin § 2is d3 Is tc Q dafristeliidizlsI®GE € M § M ls o Judetad,$ S
2020).] Hdj Ozdzdzo O d@XdAlsj] ¢ dzj IsC d Ecfdly HIEHOCEDMEMIESES
m¢J dzj Bdzy 1 , IsoCh§j tecH Rpgnosdnd Chamberlain 2015).rR L o | Misdets 5 t
tO 1ddg d'ls dffemils o sdztso ' 7 S dzj IssC  o3ts i fndg'okgee A & @Az Y &[] dEO
MistcOH OF f d Suf et al. , 2020) . vt Odzy dzO dzls Py f s dzip Gk dlzd
B yds - sOE¥doy dPsod s Sdglf tef Mind d  Hufbbes g KW edzD, L
2015).s tots d3j ldeamdiEnt dzOdzls Oydw iz dzv Is § s P1®AE,dz" § s dglsq &
dL dastedz’ = MWBI & sde'dAstop] R@HAER] 56 j dzdz’ o3 § tMengekal.d Od
2018) mdxd3"r ©®d3 ftod o j dzO G Ofsts st jdnizfsy H d fisfiptsHl Jtdy ON
3d sW d B(Mehgedal.,, 2014)) Iss X £ OLtc indMs j dzdzd Isdz" | TABE U] ,
9" LoOezdese 5 W Iz dz€ y d 5 dzO dz! BdEle tiz" & dzlzoy M J Hae § T dzd dzd
(Torrente et al., 2007; Xu et al., 2015).5 OC ¥ | By dzs  tslsd3d Isd Is fJte
ddzhyf tetso Offizdz® e d f sls j dzlsdzr =7 fl9 orE datso) ' - Y jhdijolsj IO tc O o
BzlsOyd?2 ., § Oisde) Cdaf< ph WeRimura et al,, 2017; MondragonGonzalez and
Perlingeirg 2018).R 1 s ISOC % J (Etsdzlzig | sis detsddf B H o | to& palzisists{dglg f
tcj HOBE@dds fm  tdish ICRISPRQa® dztfipiztsidstfr fif s O dzts © dzj dzd W
L S ey Mihd d Hofhhdssteret Wl.d,dz02 18 ) . v BDHf)  dz) dzliz® 3 § O,
BzlsOYydw BMD cdjfiiifjtc © o dzj dzO fn f cgsh & G j disigifdzts"cds
o ts ) 26 de@afffde § Mfd = H dmexes § Pesbng &t al., 2016).u j i3 dzj d3d dz
Cdzj Istsydz = B3 stsH 59 dzy ud ded v frr nOteOCIsj tcdzO
56 tc Odztg Yo sBies Bz s ctcOydd  smdzj Sutsat @.dzROP0ZO dz
st sz dzj & 5 §dsjdgkd g gzi H 50 Odzd v , Cladisiasud'r djls ¢ § L6
i tod X d o Hzip GedeM §f dzO dzlsfd licdasts @EAZE Hicks ez, |2@18;W etal., 2018).

143. v jOf v dzO tmdse j L OB " jddw HJIMW EZdzS Yy«

VistesW dde Wodw kv Mtk lsk ©Oied sds Wi dpSotpat, de iz
2020).0 RAAGY j2 MtekSlskter d WYbkdSydd bkktesydd
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HdMistcsGujrapd et 4. , 2019) . R dzlmgixj fij &ts, § sqlsts j dzdzOW

f sdzdztstcOL a3 todzts e 5 LklstetsW  dzO o3ty hjj s dats @ § it I @Rt=ERE |y
a., 2018). wdzjHtoaOljd dzs, 11O MlswOlsjedw SO
ftcOCIdSj. J[HddB dL RBosHEZzE® GG ! L FissledifzR011).6 o
[ dudmmkdsr 12 f §CBE00¢8 § tod o jjddis] ¢ WddzlaBptsd o o § dzd
B ydes?2 fddzr Tipseyesbldy n2q11). [HAdOSES 2 WOLO !
(NCT02383511) SEA0O&Od] yisSRLS jodd jd&sc 5 d&z® dzd W dzd W
fOstsdsedd, §ttltsdikz tc0OL GOBMISERD flds)j € e df aap016)s fi
("d ®BHdd §itthifjCisdo GALET20E j tziisEdgls v o @Y SEKige dz' 2
Gdzd COdz yYdlstsls oSS d T sluster 2 LOhNdh Ojls HdM
¢ J dzj Bdyr sls Yoty Hjddw. vGALGIRYJmzrds] § 2 C Mficfpf
Efnddzj dzgds St Mifds EkbesWddd d L dkzOoydlj d dt
{50t ) H jXtzdet e, 2009). s dzj HEZj s tlsd3jtslgfiEstgsy qdss,0L R C
Bd&zOG sy tod W Is dgts J¢ tHdzy2jthplshfpoffdgtin ) s W d dzO, 5@ J alsfall’ of sils
Wz deSsgaPdz: dzr 5 Mo §HiEsaP L dzOdBtdzj j L dOydlj d &
Hstots¥ o dgff tef) fBigjjda slso e Olsd s W iz dzS y d s dzO @ Calgd § oty oot
MsCtcOhljidlv, (2010). stetsdBj IcEts, HJ Ml spdftad L oo
tejh jbCd §tH MOt tHsly dfisds, ds tO¢ HSO | ds@Bdtanfoet &, 201K)o 1S
15 1?2 ftedyddad gcday swh@dEasy dgizPyldss BlS s d MY
dzd h 1 MsdiHBkdE G & ls s H Cgdguddeg. @9 v [ 11 (

144. 5 j 60O jolsdyujMSd] §sHoGHT, dzOf 0o dzj dzdz’ j dzO
TOwOSCIsjtodyr B jrdes? HMsesWdd %0 j dzdzO

sOC ECOLOMs © EkOsaOA 1.2 d 1. 3, f slsjtew
oltsted ydz' = dzOtclzh j dzd 2%, d eCtastda s jO dAgdswj D digr d3n f tetsy J
dgsdzdetsets sz sfmisOL O, H ddn ez af iz E27 tydzy R d @Rz ISoEhR Ak 9
dghdd3sdd 2 IsBOidajdRts?2d OlstetsW o § 2. ViNddzdw didztsy 4 Mise ©
fsdMS d ©OLLOBGISCE IsjtcOdd { hedpf fgaBMedz jj diaf(? . d | i
Yylsts OSCdj fHABHT dzO2HEIs fMmedztdels § tzd dats j Hzgl 15 O d €
Eieeseodwe ftoddjdg dzdv G jdzjlsduijmMSds YBHOBHESS,
HdMistetsW ddzO g j B §6B dfy@ES] da3tslpfmdzisls ! L ff to] wizsHeEOPZY L €
Ftocso dzgv BRI D@ a Oyoflskzs dzj COL" 90jls yjdzOj d3ts«
oL BBtsy dzets, figdntiaj Odgts o hw &isd EZC OL Odedz" = o " j olststed
Frr.
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1.4.4.1. v O dv, dOf uniaddyjjHafGeiddde@c s O

AdBtesSL WsoHodzdjds i L d20E] BYsEg Wjo dpjOdedszl r © ( Zhou a
2010). [ dz tOL o d o O jdAstinty dzdew| [ Rikomgj ¥ i3] dedidets ¥ @ dz H dzdtisg tsiz
f SH Qo dfjdglifglvdzdzts 2 dyd P @GiplIg BHMIsOo dzv jIs MtsBts2 dffhf s
LOYdodzf tled 6 j Y H e B tcr 2 Mt s s s t®©Yy dmds dzOC s dzd
odzj Cdzj stsydztsets BOIs tadfdifsdd j (IsWfgi B B tSuIs2s@BBY J s § sty O
Stec Odz’ d Vo dzvgsls K) O dzdsimdisdy,dzfn a3 D yidd3, diistes@H O &f oy o =
(Wynn, 2008).1 ¢ @is ,© dudglsj dzf dWodias@ydsizn sd3d L d W a3 ayd € tslc@ly G
f) tsdzdfip § daf’j T3y dats 2 o) dzdiy dztp & M d ¢ Ols dztsdzts B, dztsddssddz H O §
Btsdz! DBsguerre et al., 2009)ar’ LA Jo@dDJugddzez0 ¢2j ajr
Wd B etsBsr@Mifstets d L dastsei jndeDdsdz] ¢ dzd Is t5 y dzts 6 Suntalz Ods @k, ¢ 207290).

1 &20ydlsj dz' dzlz s tc ts dz o 1z syl Mmd d-B@OGREHy Is
WOCktste totsfisO Mmtsj HJdzd s T 8eF (ataiRer ds @l.O 2RA9) TGROTWGoFdeY j ds
sMdso dgj B Olsstesd3 W dBL dgse s  tslse j IsO, Cslsster 2

shdtseo dztse s o j N j Mise O, O OCY) twjokzdzdtetse Ols 1 G
B HdOIscaswmd a ( It al ., 2020) . CTGF WwWodzw jIlsfyw fsH
L WW g CTBREdzO W dBttsB dzOMIsr ( Gonzal ez and Brandan

w d B to(Saka@et al., 2017).

TGFb tcOMMdzOIstcd © Oj Ismw ) COyd mMlso j 9 Oy dats 2
Cchtstese s ftLotsdzw jIs Ekd3gj dg h dlIs Ytej L i3 tedatsni [l
(Mazala et al., 2020). 5C O, Odgtsts Odzc I slsj dzL ddz | | fPEBRDHO ofrpff frisfirplsts
OCsdodiHas®fsnls j a3 o dzde dgd W ste®® Odze dtsIsj dzL d d&zO Isd {
Is ¢ Odzj 2na ¢t Aat, u2014).0dzts € Gelefistg yJ f Is Stc 8 8 dzWAJTIS ) 'O dzfigitfsts iPicAsdz
sMdzOB dzv Is! ff | tcTGFO (Lde etfpl], QAR des® {f tc d dzda@jdedsij dz' dzts L
WdetesL HJOW KOG d3r df housdglhyls OfdePeridzd a @rgl Bzdztsc s mMad®L ¢
&2 (Cohn epdzdaded ud MZ @G 7 )d. M a&y d B @&H P dztezO0 ylsts
dzsL Otcls Odetsd3 o Isd yd dzd J 1 O jeHgjHiEH | oy dz@ ¥ d IsV] ekzCdars] & Iz
MistcOH OF P d~ dzty [spQfizdzls | dzfy dWb dasBish ¢ § dzj dgdzyEa(Allen et al.,
2013).r M j tHdd f§tslsjdydOod’ df ? figkejOsH iy | § Gzt d 4 s ©
TGRb,IsOC Y 4 MY smtse Mis § § 8 OHandiddzdy ADdz0lweira Moreira et al., 2013).

1 tod d3d dzf tztf QY diald disste s o § dz Ctoj ®Is dndz® Fsde®Us'S ¢ tefs o d
shdQes ol d gBEMSC | dzj ddyE:H d Mis te-s Y & dzy g dg'ddf ADe Oliveira
Moreira et al., 20183 . s to ts d3f) 2 dOstfgdfisiz H 5 Is otftctOe tO)idz 3] dgompxdzr 1 2,
o' L otQdzdat L d UJ MSE d d3d (TafgteiOef ddj 2ALY) &3 sMtse deEAgld B d 615 ¢
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OCIsdo desfipls ' dFiGFHs G tetsisd o tstsf HEOEsdfjdadrB2 €3 IFIUERHO Is ) df
ddzls j deffd o detsfyls' W ddg'teisw d@lz sd nidzeflglzy (GHa ang et al .
1 Istsls tojLzdz sOIs dzgj mdkds'H®D ,j tom §f dgt ez ld20d DR " d = B 5d
f Olstsdzis ¢ 4 i ts d3of ig@ls of @affdzd “dafpdztiz dzf) dile dias@gad O W GjG & ts Is d2'
d, B fsdzjt5iC O tScHsd dzjg dids| W dzdk YD 4 | t o et al ., 201
CTGF v 9o dzw jslsifigad d3y jdoels tc © dig/j dz'd ODlsas e OIstsc j dzj L § W ddB
9 Oy dzlz ® tc ts dz ) f totsdzd W j e @ L] ts 9 YO dzB| i ts B WO dptfstisdzj, dzls
BO ICtdyfOte jde § dzd tOydd MmMshizHtse (SMlatg) e jlsags]s j Qi 7
Br Yyon, YWdBtosB dzOMIsOn. TGFOL toWi3s @ 52 L KZOQ et | dz' dzts
1CMmftejmMimMdd CTGF o WdBttsB dZOMIsOR yj dzse j SO (F
M sk s O0CIsde Oydd §TGEH B(Rempgzanifed al.dzf0d8% as ¢ OL O dzts
totseo j d2@ M@Ik@BFH 2z Ctstotej dzdtolz j Is 5 O cCiodzd dzjj Missis@p d
HdMistetsW dBR(JANAA] =~ ( Mor al esstettdi3jal Istse 2 0 1LBfpshaRtzttfo dff c
dzs C OZBTEE- Ot OSC Isj telfdztfy plpy j 53 ddelsj delmd o desisd H j
WdBtetsL O o diySyQ@izj,ls d® <z § Cdrdigzazy =@ o dfMorales et al., 2013).
tyYydlsQj iy dlz €ef tc j MM d JTGEBTIE F M@ | daB'sdO T tstete | dzfif to 2
swy ifmis! v ©ORsazflgdY (Song et O0Qd i3, SEEBQUEA G § 5 dzOG (
CTGF detOjls vyj dzlstcOdz' diloizls | wztgdzd dzs ldedj e dizy mf O
e dHjlsj dz Missls] I€ THSREAEE) B30 IS tod & Gsudsifiisgrdialz  dzj yJ dzd
1l yOmls dzAglisdfis, @aDJ cOo dzj dzdz" &3 2O CTGF, W &@80)9s mw
Cobtstesy ftojtfwismlsokjls HJ2Mlso dB dztET dotE tsHo FOERIGA
CTGF  Isj tevithtgfgtiss dztsfyls  OC-b tf escftalisfod@ilsy j ME @R o d ff fo dp fla
Yls s 3RS smsepded YOIs! iy dzddsf Diegsezldl GFIs ®O0dz2v = ( Mor a
2013).

1442, uvjweofdv, dOf 0o dzj dzdzO" dzO § SH Oo dzj dzd j

lted [rr fwserh | dedizd ol € 1z Jsdrytfidtsd asts 1§ Plsiz! § d dzj € t
d eftsmdzjuMmlsedd o' L o Gy ISevjyQCdxjrs o(tsAn tfl Gednd Isejtdz! a
ts fydzts 0 dzts A3 J sty iy tdf jtatsls s Odzd Is § dz dz" B (Atjamiratz®elzal ¢201).
1 2Zls! KBNFtoj ¢ zdNezy Is ff wizls j to dzj 2 C-6f)dats d3 € 8B Is t5(tel " Ly tslso j 1

mMiei J HJdzd yJ f§OdscOslzd ISsdgz@AgB{Ogl@Pasqa | e et al ., 2KBl2)
d deH Zlayjdfsg o Bj Tj e esw B OG5 o WHtets d YsfdjHE:™
CsHdqtelkzs hdr yYydbsSCdd d WOSktstr, kyOmkekzshdj o

I dOmisswh jj ot &3 GriskgP @y 5Hiaqlds jyDjds My
fodjdkj Cewsgesdrtso, KOCHR] tEjCdd i s ibsdaf L ©idg ¥ &zOL
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Csltster j sk I© okBE(SEP®RIre et B, 2004; Biggar et al., 2006. 17T dzs s8¢ C
f tod &3 dzjoddes S € Bisls dfCtatdarfls] MY sMtse dzs s fO@RUsHNjlsdaistddse
f J to jCHOelsd fvdziz djl$ 9] tc H iz dats YWz 82 y d © ( Hammer s et a
Hdzd Isj dz' detsy dzj yddedy oGzt SCBtelsdisdHOBR M tcsot
sO¢ddd ¢O0¢ ko ddujddj ojidaafvd (Mals it thpOfdz) Lirdozd e
HJ 2 Misazd ¢ sCets tetisal ¢ Asigydy daj odyiidad ¥ J mMEh Mo g B
LWWJiCIlsdo dptgfrids@fy J defes bys gz % j S Istso . 1 Of tod RiciE p S fiff oS
ftcjHdzdL sdzsdz dd Hg B dizpj O9F Wtk OI§ dgd Gztiglz s dlzdz] dzj ¢ 5 y dzk
Wk dz® y(@loss et al., 2016)) tod L fstisdizdzd dzy gzt gzO LOQCtdftelsts H d3lidg &
9" Oy j dadats 3tz y p dedHtfPO y d J, dzls Blg RS dzOB dz¥ HOj Isfw )

i toj H dzda diMdithelws et al., 2016). O di3d dzj 4 o' Oy J dzdz’ J § Bls jstwdi
Hdzw ¢ dzt C 5C O tls 6f SEaeta®a et al., 2018).

l COyjmlsej BHds2 dL d&Ih jdzi2 Hdzv Mmdedy § ded W
fiotso s Odzd Is j dz'T teF Ebrounds lsatsdS Tepraisi, 2004R L 9 | fiyls dztsmdxdy 2 I
TNFiYf stse 3@ o digdlsi C®B'LN Yydz' » otsdzsCtsdz (de Senzi |
1 tod d3j dzjededizy] ©j 2 HiNf sMisB dzse s B dzs$ d to 59 B B ULdzOmydff dsqiz@!
zo j daftsgd § ydzlntf dzz © s OC Y § fded y Odzts  dodgls jj oty disciaiaBig s
mjtH d3sH jnidxdgz f=2( Gr ounds and Torrisi, 2004 ;
Hazd Isj dz' detsjso ©das§ ONFIm gztifig lsdfj B dzO e s tod W Is dif bz y di3
Mg H YEBmMolova et al., 2004

vsORsEMdW j &z ftojHMisOoadzw jIs MsB B2 mjdzj Clsd o dz
fif shtsBddgf B 5 d 3 ©F ts § & @iy Isttsee | dim etsC d totso Ols'  (RPpEhied 2z d
et al., 2013).) tod 3§ dzj dzd J IsfOtsFfsE thrfddp deBzd I tc teelf tcso s Odzd Is
ydbssSddtse d WOoCksttse wtsMisO, Z y @M kg & slshok A =-6, Ct©
d dzmkz dzd dztistEis® SR Is© 1 (| GF 1Q(Nady etsaf RQL Bs tdstizls jd dbs 5 6
H § 2 f)ldnasdf je ts o ts yz+o @ jdksiindg) dz¢ M) ts B dats ) dzdf o s o3@ detz’- & dgil 1§ dizd Is o
B sckz&6b@sdd?2 d&3d ts{(M=@y dtral., 2019)) ¢ O O dpds@i36 ¢ iy dz
dzz@pdgr § ydzling dflz o r dzts i dndxalsts iy I9(Dorchies et al.,, 2013y j I3 dzj o3
Mistsdls tsls@3isdds 2, d s © dddls Qg HCjiPdiflsiodd WdzO) WHddplelsted v jd d:
dzjo ' W fydgjtedf + stsdz Mizf Qfplsdedg® sfts fsotsHEZ oL Bty df
L WWJ S Isdsddf tsdh tf togf digg dif | tadg off qO(tatells éx al., 2019).

(] BHdAd2 oL dBsyds?2 MbttOljcecdj?2 f§HOo dj ddvw
rr wo dzw j Isfw qddzededtese Odzd J -TEe g MmilstedzH j DIY.J Isd &OL
ftoj HiNls Oo 2zV ¢ Hze fpffifldsttodzy | O Q Ustd @xOBHs @zdatzp Y j dzd v [ 1 T
al., 2016)) tcd d3j dzgf dad GlztOl) Is1@Ky dzj yj dagdxdzf PO saZtsE af df dzts  f ts dz
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Lwwgclr, Cobtt’ g zol@fdiny wezOmd s jte] diztausz
o 5 dzts ¢ s dztEdisfy Is) digd§ ydzs?2 fd dzr |, d olzxlfyidd dedjlslgddz’ dese s d
f toj H tsls odic O gj tekfd[1W t5[eB Gadad Wdz" A Coligszi etalts 2008).

1443, uvjeofdv, dzOf tasigisdttisn dip@zd j d s dedets ¢ &

SO¢ EkCOLOMGs o cd&OsOR 1.2.3 d 12 j4fiseotg@a
ROk j dzd W di3d d s dzpdetscl Y t€ fofisikhasiPjsOs 0 dtdse $ Odz 1
COC HdMejekdvydj?2 dbdd 7 (O0kOdkss MOt tsdj B
ZOtkh jddj 3 WkdCydd Mmdmlsjd, EkyOMmlse ks h dns dy dzg
Sted Odpjtalz. | stsds W OLedBOC sdscdyj MSOv ddd ¢jdajlsdyy
My smseMmisebzjils tSBdZjcuj dd® §Obdzscdkd {bBE, § ©dz
1.2.3 d 1.2.4, O kOS] fbdddiess Od o kOB Ay,

v OB dzdig@ dalzr | C OHlgOUs " dJdsH@EB e Odemn | E P BEPE S tsec d yd ME

AOtBOC & ds e {8l jCIs

h o j P
[ dh§d O¢ j dzls [ 4~ 0Oded L ol d fdzj H s g mr dz€ d
i OL tor Poloxamer 188 Jdtedzi IsdL r d mlstetsW| Townsend et al.,
&3 d3B COL tc" 8" 9 HiWdyudls 2010;

fnts B @rit[d |Houang etal., 201
mdxutrn"-a3r & | Markhametal.,

2015
TRPC3 Pyrl10 ltoj HESIsO 1 DMD € ter| Creismeas etal.,
COdzr ydiJ g 2021
fjtcj colzl
TRPC6 Bl 749327 1 toj Hslso tof{mdYutrn'”-d3r & | Linetal., 2022
COdzr ydiJ g
fjtcj colzl
CaC Odze( 1 d dzlsidd@L o jte| 1 tcj HiSIsO to mdxd3’ Matsumura et al
L-ls d ddW jHdf d COdzr ydgj g 2009;
it Golzl Altamirano et al.,
2013

P2X7 |skddOmMimd Bted| 1 tjHBSIso o mdxd3™ o, Iwata et al. 2007;
mMdd@250, ¢ ¢ COdzr ydjgBI O14. 6 |Tanigutietal., 2011

ATA, Mk Od it Gelzl Gazzerro et al.,
2015;

Sinadinos et al.,
2015

STIM1- AnCoA4,CM4 6 20, v d3j dz' 'O@i}-Is [ dtslskze 1 Uchimuraetal.,
Orail GSK7975A ddzn zydtetse @ f sdzlz yj dad 2021

Ca's &dtsfd  Oyd, dzl
Nav1.4 v jstesHBIlsts)] 1 tcj HOB ®OF mdxd3r o Hirn et al., 2008

ZOtdf pzy ¢

NHE |s Oted f s-@iNedfiHs,dNd 1 tcj Hislso to mdxdz" o , Iwata et al., 2007,
dLsftest ddz) (dzOIlstcd j o Iz ¥ BIO14 . 6 Previtali et al., 202

G dsi § SEq fOydjd
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SERCA1 AAV.SERCA w9 j ten 1 € Mt tgmdx d mdxutrn''-| Goonasekera et a
d dzd SERCAd & dzlz \ (o c B} 2011;
SERCA2a f s6 dztsh j dzd J Mazala et al., 2015
Mot s dzOL d Wasalaetal., 2020
tcl Isd S kdzlz
SLN AAV.SLN ] 5H QoSN IS mdxutrn''-d3" & | Voitetal., D17
0¢ Is d 9 GERRA]
RyR Rycal Vad&zEyh O ls ff mdxdsr W, Capogrosso et al.
COdzils ORyHdlzz dBdtslskzs 2018;
ftoj Hislsotc( C OtcH d tsd3d| Barthelemy et al.,
Zlsj G&€'Mj tRyR  sdzlz yj dag 2019;
§ Oyd j dzlf Meyeretal., 2021
VDAC VDACY jfIsdH 1 tejHBIso te mdxd3" o Viola et al., 2014
sils$ k& dVPAC d
o sMmis ©dzO ¢
Bd Istsn SdzH to
d3j d3B tc O dzd
ftslsg dzyd
IPsR smd MssmMy ¢ R dzG d B JReRA]j mdxd3" o Altamirano et al.,
ftocj HiSlsO 1 2012;
COdzr ydiJ g Mijares et al, 2014
fitcjctclzl
1.4.4.4. v O dv, dOf unRiaddry dede@ Wzls gz@zts ¢ o fptzd)ls §f dz' dzts G ¢

JSdMmdzd Is § dz' dg" 2

HWdydagday -
ftesHEZSydd
5¢ dMmdzdats dzff teo 6 % H j dad W
(CoQ10) wo dzw jIsfw

d dzls j defnd o dets s d

bns d

Odzls d 56 fd H Odzls s s,
o dezlsted § dzj Is sy dalz ¥

s L5 d3d

IstsG ts,

1 J e ¥ Wiy dgr &

1 CL BGJ dzdz" 2

Mistej M
C dzj
tcOLodIsdt

S H ded d3

fded y ©J Is

Cdzj sts¢

dL
sCdmdzdlIlsj dz' detsc ts

WadeJ_lsfr]W

Ists ¢

d My tdz

ftoesHEZC yds

285 dzl § gebinlp SuF  Cad |

Co

Ql0 ¢{fwsor

d s dzO 3

BHdd B 4dt

L ze Isfyw

rr

sBj MY j i AyOEj s 08 5 dzd Yj M ¢ HMizobutidait @k,  4029). 1 &S dzq dzd W j

d mMdzj H o @dagdvdzaplsets] H jCEEYL) mdxd3" © d3
f 5C OL Q@fig jhdzgdsts 2
Cdzd ded g gdfifisfn dzd R e O wgls ts
, § Ofmls{tg @z @ Y& d totsH dats
BjL Y OCuRKOfIsL o sdzv 8 Is tc O dz0Is tafdte I0)jIsdz sff@sds Isdg tc © O jL §
Egspdfted [T
By dats lsdjlsdls!
d bdtyd®ldsS yds

WS ydd kb

OG j dzlsd dzddgd) v
v0OC Y J

fnd

dzr d
CoQ

(Sal ehi
) d dzls § Isffdad>MOIRIe s § aiE ts -
i3 Isupls tis dzi 4 t§ Blisdztnis' Jzgad®

10 sy jls

et

B tsdzj § 40% Jzdg | dzud o
9 I dzts M@ abusi fnds cl., 20809 I Is dzrOA
ftc] HBIso toC

fesdmn ) HJ dad ]

al .

COdz yd:
sCdmdzds pdrl&sc s 1 fgdy
O dzk
fslsj dzyd Odzt dzg' n
Mty PR 1Pted v h
flo SB SH dz
( Mi zob

" 0B 55 dfdassly Jc

201

Msmils sw da
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HdMmistecs Y & dzy d Isdglzr AR (Servai s etRH jaBl]j.diticds 2 D @ @) . o
COtcf gftsls j Slsasdeddity d L d u j ipq dnbdxd3r § 2(Buyse et al.,, 2009)3 W OL
Cdzd dzd u gdfiirkin dzj H2 NCOAiAR7884)0 * W o dstiz@ d W  y d to 2™ gz j B j dats dz
ftescte) Mind totso B dedsy Is theaiplmdzgf 85  delzd i dzO U d Is | Ealzirae"s jsdad v
M¢ J dzd ®dytls dzd Y J dzts (Bdgge etal., 8DE).

[ By des 1sSOC Y § tsis dsd ISNF@Y J Istff tdafftf $nde Mg gig slipzn S 6 § dzd
OdzZlsdtsS MdHOdzZIssds ( Mc Kenna et al., 2006). 14Mm¢t
99 JHNBJ s diz@3igls j 6§ kzd3j dz' "dls! HMstes® dyud Mz
d o MmJ tal jyadddxzr § AWhitehead et al., 2008; Fauconnier et al., 2010; Terrill.et a
2012; de Senzi Moraes Pintet al., 2013) [ H dg@YtsBj dzj ded j 1 Ists¢6 5 O Oxigls
s { toysie0slz iz Y disds fizs 20 0 dgjfdedffjte sls ©  BO fdgy" § Uldzfs O RO
N d o tsis(Banigeretal., 2017) ylsts IstejBlzjls HOd dzgj2" jets dL kzyd

O dzOdzdL HOdzdzr 7 dzdlsj cObbEfQistcisERL Je@OPls Yt
d3" § ydazts 2 Is € Odzd , W dzww g CdRtcC Oz s f¢seitBg acy dfo (
B ydetsets otsdizsC dzO ots otcjdBY OCLO MsCLOM jddw d
o' fsdzdgv ¥ h dd3 € sSttoH d oz tc igdasissd - e fdesyj MMOWW YGActs
r i 2mseadlsj dz dets, B dzZOGtsH Otew  dzdalg’c ds y( ) fze fdadz” €3t driicts d
ydlstsmg j dgiolyQ@ v o3, HdgMistetsW ddz EyOmlse kj Ist dpj tote j dsiH dg¥
B3j sOB Y [ dg@zr = Cdzj stsC, f SHHJ toxate P ldsO dzfsd d tsJzdgf)
LWWjSIlsdoe datsfls'  tietg =gl fstONwdi -~ § s dzdftssy des o dH j st
Hd MistetsW d dzO, dzOB dz¢ H Oj BOW ftd [r171, ftcdotsHdls
BzMS zdzOEzter d LOItcOcdse 0, IsmtfitefgE & fjls olsEWO ddd &z MsjtdiplsC
COuj Mo © X dL ded gQ@sd) jorizlsison Iscf I4fdde tsfsstp s ez j s v o  da
HdMistews Y ¥ deyd Isde’ = Iytafdfo 8 ldsdE df . dzj 5B R, HYflalss [l d3idsid Is+ |
L d3B tod 5dzO dz! dzts 2 ff Hz ls Bty dias ) B@g @' mzts o twH] Mdzizy
OHOflsdodetsy §Jjtej ftetsctcOBIBI tetso Odapitgy OlripsiacF~ 1 dsfigfls
Yyofplsts or cdzwHwIls dzj HsMisOlstsyds &3 o dzj 1§ tex[ o) pdsEs?
Is ¢ Odzd .

l fesmdzjHdsgjd HiMWwisddzjIsd] ©OL OB BIOdzs dBdztsy §
¢ Oo¢ O o tMmisOdztse dzj dzd § 3zlictsdzidzZVdzd I8 ¢ BdsALs W d dz0dzO 9
Bdzs e sydmdzj dzdzr = olststedyder = §MmMdziumlsad?2 t©OL 9 dIs¢
oMy j S tsBd&zOH O8 h d A L dzOydlsj dz/ dzrlsi3s 2 ff tstisgjvakEdpi<x izt
B Issn SdzH- ) PzO eztz] dzdzts?2 Isj O dd dzO to G adzliIs dL jdzOMyd]
otsLtets o f sfydzj H dzd § GSHT . Clts MowL Odets fp of
Bdzts ¢ sy d fmdzj dzdzr » {Clafdgl Otsis azgiztizis@dEzy ydv OCIsd o dzsmils d
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YOt RBOS sdseduimMSdn d cjdzilsdui MSdr ¥ tsdaF tydecste s &f @
BilssitdHicdOd dZscts OffPEORO® irgbkOd dké tos
L dzgjeessB My jyuidedd SdzjlsSd, dR EkyOmsdj o tjd
fjejHOy] MdedOdss, o bkod ydhmd] doiHzyd@kzkOf§y
Lo jMmisde j HOdzdz j, Mmoduilsjde fMlekzy h d ity dasd fif skt
YsBttetej Sydy dB OBt iB8ddL 5o Ols! L @deg H t@is o ofd<d
fOlsdsedd.

1.45. MmOt O Isj touf dnfipls| t6 8% ff di y d dgEats Jhadefdsr b j 2

[ SH ] dz dz" § J>vcpadmsldndzr o Oy dzr d3 d dzfistelz d3j dzls ts d3,
9" wWidzj dzgdw f OlstscjdzjL © L OBBdzj @ Odzd 2, sO¢ d H
ftcjH HEM A ¢ dzOo OR zdlsj cOkztcdzsets BL SO BT d
tcOL dzd ydzr » dBtsH j-wz) & d Wdnds il e s O HOW dL 1 Isdn
s j dzdetsmisd, SCobtste’ §j dzgj sBatsHd®BS EZydls™ 9 Ols! { te
tcj L zdz IsO3sdam?., 1ds0dB s5dzj | tcOMt tctisigls tip @ydmj fkzfigy dizH dzsig s
HiWdQddsdz, ¢ slssieptietsS s diffifusdzi bz dL zyj dedv ij IsEle t
5B Iz f dzts ezgzf) 6izts dz'ff Godf df d.dzOsB] 3 d edajls dzbs B jirpdiasy ldsEHSO  d d3 *©
dzj Bsdz! h 52 t©OL dBjte Is]j dzO, fip OHSjtatHsO dzdf $ fidgy ¢ Us@dzdz' ] to C
1 Oyde" &3 ftoj BN Py lsmmcOd®jBzdfisttBL Hjdz' ) .
B Y- stesdszyi & L dz2Oydilsj dzr dzts?2 Milsj § j dzd Water€enelzd.d3 f
2002.

ljtwwoadsjylgy M HJjWdydlstsda HdMstesW d dzO, o fMistcj Yot
sB dzOtclz y j dzr ) 1984 ¢. (Bfof § b dsiddzlsejt Hasl . 97 wip®
slsdzd yoe h dafmw OCIsdo dzsfilss 8 ¢ dzd € s dzafzls & y JCHE7IBAL F WL D
Dmdmdx J dzj MJ szzde®©dzgi f dzme + C LOBME] ©YI8B cff daPo sHdIs
ftoiyHJote] d3j-Masatsteds® Mds, s OC Mmdzj Hdgdeis f QL d3F tc detisdntiz Is H
sOCral 2.

{BhOW f tots RdDjtcdd® zy te da@'L dzd y dal ok fn) Il jtdeigPd d3rdy
ftej HMs OB lexeEA®d Is | dz' dzs¢ dzdzdtzd dpef kYeds v ovddjdiizd BY Iss2BOIs dif
Mtc Oo dzj A ls s dgts ¢ d j 2Sicmskidtlo 1989Morganet al.,, 2013;Rodgerset al., 2019.
Clss By jIs BT Is! sBlMmdztse dzj dets dz2Odzd uydd d3 M 4 ydw ¢
odHMY J ydW d ydsss? WixdafBydis?2 | yOMmisdetsfisd, ddzlsj dz
Br Yy nExds” § 2 lsdzdyojlsmw sils fig O sre.s2A dzB W Oy dlg Qflsxsjo
ft5 MtOodzj dd® M §JOydj dzsOdsd, MlsteOH O " f BOfeizf J
fnd toH j Ydets?2 Fikkodest glg g010(. v j &3 dzids’ B3R dzidgOB dz¥ H O8 s fyw
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Yd dzso j ud MEdds W deslsdy sl ff mda0dz8 tiifdzQels @&q § " L dader
B ydets?2 Ctej Olsd dzd dz$ dQim@®wathandShoiion 4B sIs ©j IsES Y J B S5
ftosHSd s dz' dets figig 'y 2 dH diBdts Mampjrighd@Malley, 2015.

[ 5Hj dexds™ § 2 dzO ftetslswy jdedd RBdesedn defjodsf y g i
dimimdzj Hse Odzgd W rn Hd&zYW s jtoCd 1 WW,J ClIlsdo Rmumbyetaldzts o
2009;De Lucaetal, 200§ . 1 0 ded- ftotso j oW dzd My fsHAatBHT , e
Hd Mistcts Wiz dg@® ro f Asdpfigy dQalzls Oy d d ) lsGussalnteteal., T9PE dzj B-8z§ k
ftej HM j Mlis e Radziigbé&t .9 1989, 0O BBHLYicdd, Mmew.L Qdde sidzts
fzlsj &3 { tc@dilsdeindg] Ay dzts & t5 dzlz € fRpyetsld 2019.

uts otcj d3j daj 5 B todzoiiafitsofeffbg® g 2 ,  Is ORdRY, m&*S § mdx®,
Ctslstsw™ gzd d MY s dz' QdCraaitdededOH drd didzs % sted3 H I btEl.s?0ePdz0
Sttsdsd Isshgts, H Odlafw B s dtjjJdeSsfpf Oz )8 53 § 6 5 M B Ygzdzt
tcOL tcOB Bls DdatQitc d Odglsdzandx d Y dotslsdz" j ) H o m20dk HAQ dztz
f sdzz wfslelzj | toj deftoHQidals dziDB A/ I BIssStc OV H j BEs dzfls e to t
U4 dzts o j uy jindetisisizizy| @fgtksd) dzfn W fiaslyfisiddsj dan f @) s B daty figly ddaf Ste ©
[HEZOME dIsOj Ismw Yybsts 110 d&sHj dz dz§ Odsigtfcod@iisjdss O t
nOtOCIsjtedes?2 Hdzv € Otc (Faksddgtfats POQGsHAKM etfats 017 1

razw dzeyh j e s ff sdzd 30 ded e f @6 s L 1of B dz® ¢ iz daffik o
d &sHE AR M Heots2d di3 datsC Ok Isdzs@3fzd dftrfdgisbisad joef Sidisfm(ty s @
(mdxd3" o)) dzlsoydw isd o H Y tsde@el 6 O dzdzdztigdzc dsg defizgedats Is
(Bérgeretal., 2006. 1] yOMmisdpgsthis@, Hots2 dzr &3 detsC Okzlstsd3 HdMiste
CRcdzsc ® HdMbtosW ddzO, ftedmizlsmMlseadj ¢ slsdigdiyiyd,
tc OL o diflsAlsts dptedddzdmfixUtrn™ H j d3ts dafiyldste d etz dzj swy jdf dgj & 5,
ftodL dzOC d € O tc Brddypetzal., 990 Bajiesanl Chamberlain2019 . s tots dizi ddg/ 8
mdX/mTR2,  d3j ¥ " ©& 2 &30 dzd Lixfdc ts 81 Baiggledzts d3j B O tc O SfisvjstOd 1o i jsls
HddzOls G ©dedze d s a3 S HFE@ET Mydls @jplsdyw Is ipw BsSHOHESCH ,Ols
oty tetsd L oftdsizifE@Pizj dg'd2y = SO d2 i Jtedafigisyctiyucel et al.,
2018.1 Oldsi2d3ts Hjyde o s Iselz sl 5 ¢ O Lydsdiss , H dzd dzdz" § Is jedsRtRj @' tsis
dzj s O jostsH J fy@sssts d{Crapefal., 201§ d MY shtss ) ldpfiasfiss sagetshfydstq
& T tejcj dyowroyefaf, 2013.
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2. fovrtRrROJ I R Jrufr3 Ruea[[rfld1LRC
21. CCMYf jtoddBj dzlsOcdzr dz" j N do tslsdz j

l ol dMf sd L-Bg9 Ddd tdgtaf § dgds dzdsf d Gz5 DBdmAXL 0 S
(mdxds™ o) B dddedd C57BL/ 10 HdStets kdfoO (€ tdlste
111 cldsdidzd ¢ dzOBStcOIsstedz ~ ) d odis Isfigts H- jete YAQrdzdvn * ¢
fOyuv (dsRjte o MmdMmisj By [JteClted? dBBBIEFHALD )
H dzW MsH J oy Odaed W ydotslsdz n d ftetseo jHJded W . Iy de
BOded §f Zdzv yd d fteso sSH d dzd fy! ) My J yd odz! dats tslso j
iMisjiiddats? tsfo jh j dzizB By JHdsBd j MtsH | tey Odzljfg-
MotsBBHA d@3 HBMkzyftsdk ¢ otHj d SCSttodkkz fted MbB
MOded s Oteds” = tOo dUds to dFeiAp kizf{ X Odled jo," ® j Hjdzd] Ndoct
Mtstslseo jIsMisoso Odzd BN HEZROtesHAd i3 ftcOoddzOds ¢ Gui
ftoetso sHa dAffthdzdes 53 Mstslse jlsmisodd ) ( zStsotsHMlsasdy
Ydotslsde &sd ( NI H) , ftcOo ddzOdsd dzOH dzj 3 Oh j 2 zOB
01.04.2016 ¢&., =~ 199dy) . stdduyjmlset dotslsdy o
tcOBBIsr gybmtcf tcff dzedddd B'" dzd Mse ZOMBSo Odz"r M s B¢
ydotslsde &3d o' ff tsdzdaW dzO ! o Mtsle jlsMmiseadd ) [ 9tet
ydotslsdz n (vlsteOMmB EZIcC, 1986) d M fteddzyd§ Od3d
dmmdzj H ceW@daddzvrdzd W H j2Mlsedw IsjtcOf joalsdyi MSdr Oc,
o dzzlstod B tod ted dzdatig's gdets, o MkzyOj &dlsr sdweteE&Qdyd
B4 MweyOtsBi j d3j , daj o] o 'shs@izlshejisddz! dz5 9 B fr &
ttOMmlsotstedilsj dzv b dsj o ¥ ptsdtes§ tBJ j&j. vOLdd
sjtcOf jolsduyud MEsets Blsjdydodzd MmMiHddzj dd2 Y doct
C sdzlstots dz + dstmdxdzoe lsiekak’ o + GSsH Z dzv s SitsH e B asds jj ¢ d O
ydotlsdey n f tojfiHtfiddse jdkjfiil® ok ] DR ¢ dzOer ¢t jL Edd O
AtsH] 1S jtedd3j dzelstse  ftoeso tsH d dzipw € ts5dzls te ts dz B3O MM
(Ohaus ¢ Z ¢r)dzv ftcso j HJ dzd W cdmMssdztsedyyj ME s 5 - |
BdsdzEHrets d Bdt~ddfdd HFds owOdgdgde JL + CMY
Hi SOl dlsOydd ftsH dOtel L . 1 sfydzj Il Isse s H00d
Cted Olsd dz& d dzOL Iz, ZzOCIsOIsH jedHtsE j dzOL Iz (fr41)
M sd L tso Odzd j &5 Mistsls glj jsnksty thy s i 6F v QA s fste s L © S H
B te@dyC Odzj 2 Hdzvw cdMmbsdztsedy Mitsets d kdz steOid ¢
9T Hy dzw dzd ! dgC dzj Jdeso ™ j CdMmdztslsr, BJ ¢ d d Bt
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22. [y daBON ydets?2 Mmddzr o or desfpdzd o sflsd 3 o

[rhjydazes WideCyd® disr g Istapfndiaffe @&dgds ' ) § sd3tsh 4 & |
I 4 s tsd3 oy delz WOy 34" Qedgh dzd d3ddzOdz @t Asdiidzdzd w4 M& 2% Mistlz
(Hd&zd 20 38 M3, wOMf sy j 2O dO orf Mslsj 49 Mmdz dzO
Ydotslsdf ' . EZHjtey do OdzOMm* j WgOdedfyls tedzGizj .o UssH Myd Is
ftosotsHd izl 5 dLoj Mbtdts?2 280 SEHJSCHEH [ DOfRaBded j 1o
6110 f} = 2i280ddkze@, 30318 Oddz@, 42 1B OdzdzOp H 3 By do @dechj
fJjtojHdz 2 dzOY Bt zdEQ L s tff Ote geedfiniztse d5 slsdetsj, Clststot
Isjtcf j dzts dzi EHOYE Hts dMilsd Yy dedw 5B fiyf, {tcy dabtsuin@sddm dx
fsfrisCd, Hddv ¢tdyOls dms gyt B dig Q ) w jddOQ j fdgfjtsdz! L s

Il tWH] MdzEyOMs N mdes? tsipjdsdd o d MY sdz L s Odzd
(Grip Strength Test) (cl 1 TC Life Sciencee,
M ydodz: dzgzs twjeckdzdickj dsizss tcPsdzk® Msk§ SRS W kY
ZzOf d twjih jlyOlr | ttkkttcevkbtdsdat)y, yjtbeigd®w 2O j
fj demstclz. ( jLEdz sOI" f toj HAfYISHO oty jdedts fipls @otad@vdgidtOiy .
sCtsdzyOlsj dz' desets tOMYJIsO dmf sdz! L s Odzs! Mtcj H dzj

23. 1 jcdmsw@WHEdMesC Ok H ot o ts@diakn

[ dzv  d i3ditse d dzd L O ff s dg'dJo tsds@alzd: ¢ s dzB d dzd tc s 9 Oatizdzlz
al, 2019).f r hj 2 ftoj CSsdzHdydtsdzdtetse Odzd € SMO, (B/%:2B%)dz
(¢coSyezO t sifmdw) . 1 tsidj i PSS deddfinisftesciadtictshe doddeifts
BECGc/ €6 ¢ tsdzj Isd zOe (ntsakz]jAsnfidmalode, ¢cADE® et ® ISz
zdyd ozt &@OMCE o Isjujddd pMmY cEz0s tsHdffz@d) + © M injst
dimuj L dztes Fdef B Isj dz! dzsc® w©PHGgMWE A& B " OdzO M o 1 ¢
RL d3j toj dzd W dzO y d dzO didls te i§ tg @k §o e O @ftysdrfizy dzO fyH O9 dzd o C
f sHIso | tda HS@ ditts & diziz g 1] dzlz  Qkdmyafptslj, 201 Tsukamotetal., 2015)

CsILOf dM" 90dzd ots |1 MlsOdzH Otclsdetsds tslseo j Hj ded d
MdtHj ydzese s tdIls 3O  p(@SpackFun nElecBaniesgd zed) .L e & d ¢ dzO dz'
sBtcOB OIS 90dzd ) § tsd3tsh 8 ff totsc tc OdzdzdzsMdeculsreBDeviTds] Y
LLCe, wzpdzyw tsB tciPpaslB@dO d il dsdz! Is s 9.10jdAg M j dzv (e yPH)dsds
Mo, A 4 | y9te @z W ff @'~dzchpiOllp Isusdsi I s 16152 gimftejdidide i3 dzj ¢ MO
d s ds9Rtddjjdzd o Odzd H dzw ¢ @hiresal, 201D4 d d ¢ s 4
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24, | dMssdscdyiMSd] dmhdjHse Oded W

r dzw gLy ddwY cecdmlssdztcedyd Mis2 mMstekzCIlskztsr 1
BJH©GO) d MmJj ecHyOsyY(j &) o r RQEMmpsjud&d +Isd=n Stee Odzts 9
LOBEW jtojdzdzsds 1 0% Wtsted3dOdzddzi. 10 MmdzjHEsh jdg L Is
fjtejdes dL Mfdlstse dzdL ¢§ 82 CBdeyd dzelstcOydd o M
OBMtsdzt sdetsets MY tcig P J @A e GWdefsds sfitstcgs M | f tod «
([ JteSkzdtse, 1969) . ) HOdz! dz 2-2 ¢ d3 ( qz0 ts B daetAfs dyd =i3s]
dimdzj Hj 3" § BcOdz BICteslssdidotso Odzd, ¢ tsdzlz yO dzd

{bBdtOdd &ddddzd {5 3 tEicdsQd ds?2 ¢ @edz A |
fMlsj € dzO, fsdzyj dzdz" § dL CO)YHEBSGts BBKOL Yo, fjtco
LOIj BB BCtcOh doOdzd 6 RBOIstsC-Hddzgdze di3( ] Sk dtlzts 3 @ 9

s stedui Meédy dmmdzj Hse Oded™  Is ¢ OdridAMis jf dg
odLEOEZJL Oydd EVOS M5000 (¢Thermo Fisher Sci
dLsBteOY jdzgd?2 Htoddsi dgw dzd ftetscteOBRBBdesy B J M J YJ dac
#20) .

Lictse j dz wWdBtetsL O 9 BdsC OtcH § 3" h g2 5 Wi dEF o
CdzdzOc jdz d Hwlzedy L dzj d3j dels MsjHJdzed s dz! dzts2 IS
cdmMssdzsecdud MSdmr Mted L Or, Jtoddd 3OJ Zs?2 L © 100 %.
sBteOL yoO tstce Odz0.

Vujls HEsdd & "jyd B osdsS sd, , M HS®SGNHE] W
Licjdzd™ (2007) d o' 6Oy Odkd o fesyj dsOr &l ©Bhj

25. 1Mo jydo 0% h OV dBddjelsldns tsdedi® v

r dzw L dzj Slstetsdzdzts? BdSCtesMS s dd dislkiys dtc@iddr t€jtEa
Br YO B yastes@ateraliy d MJjRYQ jdzpasyd ¢) Jiecp®@dyoe ¥%bdg
9 2kcPMlsotste] CcZzEkOwc&EOBE Bd @A dipHFRB BY p& | AP0 Mis o 5
sjstcOsCdmMd sMdidw, tBjLOoBYdJoOdzd o otLtOmMlsOs h (d
LfsSCMdudzizy Mbiseadzkz § Sfidzdzj 8zilz2 = 1 tff tsdidsg O &&d B xRS liste O |
(6Gi7 5 dzd3) dmf sdz' L 2w Edz' stcORBdS teslssd3 Lei ca
of smdzj HMmMlsoadd CodlstcOMisdteso Odzd w©OMlso stesdz kL Od
BISCtesME s dyd MS ¥  oHJILAAO digf L Oydfts h 1 fste tslodsj ¢ BEMHEQREZS ¢
(¢cJEOLE, csdedw) . [ dzw COYHB2 Ctolzf f r ydots
dej f e Mj CO M damw §tsdzj?2 L &j ddd " tcff telrfdz! AoQlsigd it telatf!
BISCtesMStsfdyj MSd)] BtOLT §W82Adz 2 640 Mt of I Halfjj 23
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OkOdkdL qieso Odzd M fdsh ! v fosctORBRscts B MY 1
OkOdkdL O o' BdEeOdd kksd ¢t OCHd] EIssiodHtdd, -
RMysdz L 5o Ocdzd telzls d dedz'lsde j B tzts R delzdy s & dad v<, s dzls Iz te
fjujdd?2 wIsotdHtd? {6 Lahtaldielry dthj & ko & dzf
SlsBtOdts His 200 fs¥ddj?2 §sfje]yd o yigpisjsda T .

26. [ftejHjdzj dzdATA I tc B8 gatizgzls pOm

Lictse j de'e ¢fC j def"lsgidds § 2 Y te jWHogrvtalrdds Isfie difutg dytshd:
Cod3dzj teyd MSd HMsEzY dsE KT ,d0eAitcdrmidc hMA K bz ) s ) dzts
sBtcOLBOo Odzedd HtosHEZSCIKO WM sted dzd tots 0 O dadhivizd dzrd 9 jts
oLBEYBIBeduzds d Hdzd dzO o tsdpdz' ff tadtstf disidcuyyj Jdisdi#O dB SFO  Rds
sBOf 4 Ols Hdzv OdzZOdzdL O §tsdzEyoOodzd dLuL 10 d&c L«
Cslsstolzs Mdizd o Odzd Mt 100 MBEEZO BEzOpKG H Hzf tc Ol
dmf sdz' L s5d ©dzdSjrdp Wddz stc© MWC O (¢Sartoriuse,
o] B3y dzgH Oydwv di3d ftesdLotsHdIsjdzwv. | dzv OdzOdzdL O B
mMetslse jIsMmise dd fn toj Ctsd3j dzHn Oyd v o3d ftosdLotsHdIs]
MisOdzH Otels dzr = C snzudzidzls i @&ylak 2 | wehy s Ldes2d B C ted o 52 . ;
dL d3j tof) dzdlf s gtsh + & f dzOdzh jsdese s M j SlstetsW dzestcd d3y |
Z9o9J2yotegs)dzyJ dzisnteoOyaf@y Gpded o § RZsdz' / 3C dz + C Mt OC Is

27. It mnjdzjdzdj t1s, BBEOlSKROW IstcOdC tod iy dts d
o ted d3d dzd

vstslsOdz! dzgz¥ t1s " HJjdwdzd dL Yoy toffch d3LAEPR tiSE §
ddzdfizj o segts Y j dZEHtsYS O MjtHYyoO) Mtse dzOMmdets  defflstelz &
Extract RNA (crotetsej dze, t smfipdw) . 1 tsdziz y jt=dadz P,
Mo sB tsH dzgs 2  ©Slsermp FrisheDd Scienifice ) . stsdeyd dzeste Oy d ® Istsls O d
My jShcsWslstsd stedyd MSd -MOABBREEND Nanlmaolopg iINOs
Cri1s Brdzs oaLwWlsts 2 dBBCc IstslsOdz dets?2 t1 5. [tBotdnsfdgk
ftcO2d3j O ol i go(dT)15 d MY t€Qls detsdsc 5 ted jizh Misd fddOa
ftesdLotsHdIsj dzwv. 1 At o tj Odz' desds otej oz dzd ¢ tctso SH
(crwyg ~ndzsdzseadw é, t smimd v )ThemhddgsheBeientifite gt u@l g sldzdz
mMdsi mMd gq-PSRMWBIYBR (c¢c[rotetscj dze) , GHJ 9o €COyjmlsoej
CteOMdIsj dzw d SMBR @reenttlj M tstc d OMPdzdid W Y jddin< d -
f totso s Hig dzdd M tsdz! L ResimedPBEEITd3(Ye et al, 2013 , f sihdzj His9 O
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=Ct( dmMmdzj H 2 j &(Rplpk(JchmittgerandLivak, 2008.

v OB dzdiy @& M3zPis 5 oz datsfipys iy W flayd M€ d 7

toj Odz! detsds o toj d3j dzq

fc02 &3j ©so

o] HisOB s s 00 ds{Q B ddatge s3H.q dzd
o yd ffej dedhjj L @EEORE)dEIGOS &0 O dzd CYf ts

dmy

1Jid |[Jevdkow (5 Y3') [BEOBdZOY (5' Y3')
Antl CTATGACACTGCCAAGGGGATG TCAAACGGATAGGACACCAGC
Ant2 TCTGGACGCAAAGGAACTGA GACCATGCGCCCTTGAAA
Atp5fla GATCTATCCAAGCAGGCTGT AGGCGGGAGTGAGGTAGAA
Atp5g1* CCATCTAAGCAGCCTTCCTG CTGATCCAGCCACACCAACT
Atp5g2* GATGCCAACAGATGAGAGCC GAAATGGCGCTGGTTTGGAA
Atp5g3* CATTGGTTATGCCAGAAACC TCAAGAACGCAACCATCAAAC
BKceDEC| GGTTTACAGATGAGCCGGATA CATCTTCAACTTCTCTGATTGG
Drpl TTACAGCACACAGGAATTGT TTGTCACGGGAACCTTTTA
Emre CCAAGCCGGTGAAAATGTCC GTTCCTCAAGCAGAGCAGCG
Gapdh GTGAGGGAGATGCYCAGTGT CTGGCATTGCTCTCAATGAC
Mcub GCCAGTTTGTAGTCAAGCCG ATTTCACTGCCATCTGCCGT
Micul AGTCCTCTCCACTCCTCAGA CTGCTCAAACTCCTCCATGT
Micu2 CGGCTGGCAGAGTTCAAGA TCCCCGTCCAGGTCAAAGAT
Mfn2 CACGCTGATGCAGACGGAGAA ATCCCAGCGGTTGTTCAGG
Nd4 | ATTATTATTACCCGATGAGGGAACC | ATTAAGATGAGGGCAATTAGCAGT
Nclx CTAGACTGCACTGGCTCTT TCAGGCGGAAGATCACACC
Parkin AGCCAGAGGTCCAGCAGTTA GAGGGTTGCTTGTTTGCAGG
Pink1 TTGCCCCACACCCTAACATC GCAGGGTACAGGGGTAGTTCT
Ppargcla CTGCCATTGTTAAGACCGAG GTGTGAGGAGGGTCATCGTT
Ppif GACAGACTGGCTAGATGGCAA CTTCCCACTTTTTGAGCCGA
Rplp2 | CGGCTCAACAAGGTCATCAGTGA | AGCAGAAACAGCCACAGCCCCAC
Vdacl CTCGCCGAACACTGGGAAA CCCAGCGATGTCAAAGTCCA

*cfMkzei j H@wai)q@zls OL '

f GG HEY(J c ZATRIGY, ATPSGAKTP5G3] dgOsf

CHdlzs s dH] dalsd yde" YO S fief@L dzdou dzsEds daBd)igites Eatkat o3l

fsfdzj Hiso Ols j dz' detsflsw &z,

Clsster j

EH O Isfw

a9t 9
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28. stsdzd yj mlse j dzdg@ s 6 t paefc@ Odz! dets?2 11 s

ltcd OdzOczdL j bttsodw &IltshtsdHted Odz dats?2 NPds &
CsHdttk j Bsets BIstshtsdzH tod OGAPHH, & C s H i dgsc ] Wy f
(fsfdzj Hse Ols j dzt dztsfls! tadcetdkzs dj sksdHs L Ry Bzigf
syj dzdls! wslsdatsh jdzdj CtdzduyjMmbseO St d2 &Blsis O s dzk
ris (WHjtedakzy , d (®BdIstsh SdzH to)f Odzr delf Wz dz(f Bl sl 0 e
By dffnd tHyO M dmy sdz L % Ostg O3z d2O B (S¢etOd das isaze s s
fl oStk ftosdLoBHdljdv. | dv fttse jHjddw t
fMsHj 6y Oded W Blsr1 s o ©COdd MmjteHyo ¢ tots¢Quirosfetdad, o3,
2019, d or tcOY Odzd COC Bwlsdetsh jdedj Blsri1 s/ wr1s.

29. Cdzj ClstetsY Rusl dzuslsinifdze

CCMstcOCIsr tsBh jets B dZC O celssoddzd L Yyl 0 B §REt
ddzd Mg talgr jlydets2r dzv dzgj Hstf 2P jdedWw HJjGEteOHOYdd B J dz€
(¢Si-Almar i cheé, 42 ¢) , CsClsj 2 dz dgAlkcd]ri dashiséte) ts, 0 ), RV MBS
NegVOa (1 oa3f ), Cqruve (1 &f), Crwveée (1 d3f). 4jdcd
(¢cMilliporee, 42 6¢) . Quick SRadé, Bsadf odht Bd
Ctsdzdyd Mlso j dzdesets tStcj HY dzj degdw MsH j te Oded v (B¢ jBdzSoC
Rade) fm ftmdjHikzs ygdgeddz] O w Y @D @51 o( L @ , G
Hetets)y Slz) d fJjtjdtsimsds dzO dzdIstetsyj dzdzs dztsl &y j fBls
B3O tc € jJuinty s dz' PageRoldedPrestained Protein Ladddg T h e r mo  iFe rsthiefs i d3&
BdzsC dtetso Oded W sBjLYdtoj dgde" @3 sdzsSC sz d3j d3B tc O dz"
fJteo dydz d3d Odzls d Is § dzO dizfs.dzts S RidtptodaOt2! LdLS o] EtAE Uzl @ris-j dz(
CBARA/MICU1 afitrANT2/SLC25A5 Qelt Signalingtechnologyinc. etptal OXPHOSRodent
WB Antibody Cocktail antra | p ha I¢Abcéndzd dz 4.z ¢ [ 5 dzts € dzts dzO dz! atdt j
ATP5G1/G2/G3, anttVDAC1 d f tsdzd € dzts dzO danti2CLCLOMB daatefys(iSddds W  dzd
(CypD), antiSLC24A6, antrANT1, antrEMRE, antrCOX IV B " dzd 1 tod tsB taljcésrp dz'
1 5C dzts dzO dzd dz'  jant-EFBRBIGCU 220 ahtrtKCNMAL §f tots d L o tsFhégriscoFSher
Scientificé . lIsstedydz" § Odelsdlsj dzO B'" dzd € tsdzi ¢ ¢ HideddiegO dz
technol 90gy ¢KEmsd o eztsmis! fJtesCmMdHOL T st tej HJ dzW dzc
tcj @asjso ECL (¢cPiercee, g4z ¢) . [lsdetsmd Isj dz' dz
odLEZOd&ZdL dtetso Odzd  f)  ff &0dR" 1 HKCORE Misjutzr o) LIf s
deste dzOdzd L Oyd j 2 dz0 ddzdSs [f Bzlz dzdQ@EX o3 IteVj dzd W stflsdyuy
ftesotsHddzdm! M i3t 44 yi tz8GRI@aEREdic. s 5B j M
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210. 1 7 H j dzfdzdejO B d5df IO Atvddmdic
21010 " Hj dzj ded § BAdsfsE jsdlzH IsdER® 2 d3iH3h QiR2dzOIs 2 te

[ dssatsdgHtedd o' Hj dzw dzd L4 Smi§tj jdtg dsdigisdzls Oy g dz
(Ud " 6] 36 8700 B HIGO 5B j dn L OHdzd -~ Ot dsilsia) wdial e j 2 P
& yr B Mistets o tej L Odzd datsy dizif3PEREHEZ Wdj tetgls d3" fptdidziie >t
KCI , 1, POl3f 1 86, 9 d3f NaHPQy,, 80 9 di3fM3f ¢ Na(Brezdaqt &., 7,
2007) ) aigjnls  f sHoe j tec Odzd ) dzts xfdzdiy @ai3duds Uzt © dzd & éfsHsd d3"
yombsyaq@d Mmew L tsC d MtsjHddedlsy di3r dgs? tdy Undedadf.j ddH st
Sn dzOXY H | dzdasinis] 0°®B,S H 51 @ dalif] dAtizgseds d & d3P 5 Gaizdstor] f )i 8
dz' tlz Isj uj ded J Y3cOmozipd delj ¢ ts B dzts f ©tizef § 1 ndzth) § Y glzdzl 6
B dzlzls f ez R POOdZQls Odzls s liseiAz Qff dad &d sMHOHES ¢ BEBSC,
MHjty O j2 67 & MO-OsL' , 2% 0.1 &h KCHQOI 0 p EBS 1
foBshttlstsicdetse 5 ¢ tsd3ts €Tyrmdpg T OOslisits @KAR| t c& sdzdw ) ,
fJtejdsmddzd o Misj Cdzwdede" 2 ctsdi3sej dzdL Olstste 1 tsisils§ te
1 0jd3 etsd@ise j dzgOlIs yJ dzlstcedW e dtetso Odkd s B g Qdzdled Hz
Clstig] Mtz dteso Odzd 10 d3d Hziz s dztieig @ s )2 )t § dzH § 5 tizo
Mtcj,H MsH j BHON I MO- OtesL-HCId (1t o dfsgdNilzbded W ¢ d tots
B3d dz  tod 1800 gzdzzs MEMY j dzLt d¥ BlstsasdzHted?2 &Y 6
Cedzd yj Mlsoa j Mte jsHs'dzyg 'dals jo @Y Fdf{dzHdef[l© dz' dztsets B jJ dzGC O
ltcJHWBtGHO (Bradford, 1976), o C0OydfMmbkej MmlsOdzH

2102) r Hjdzjdedj HBIsBRmdiER2 dL fjtHyO

[dltsatsdzHtedd dL MjteHyo dhmdzjHEkzj 3" 7 ctelztf
S dMOdzdzts sz Y tej 1 OHEHMFdy* GPoed j g Ftesyd MMO Iste(
Mz yoj B'" Mistets dL o dzj yJjRBREBASH W jing jleHByjjL tSkistea] b iIPfatEO ,o
sMsOIsCd yjdzr dets?2 Ctetsod d WtoOcd3j dalsT fMtsi Hd dzd Is
fsH j ey O ¥ 67 o3 KOAD®tetsL g ¢ ,500 ,dd % TistHIC 1  (PMH B
CcsicejdzdL dqteso Odzd ) dMi sdz' L sOO T RBaerlsFtcdztOc th «
] femdzjHnkshddk §jtej dshsd o MsjCdvdd 2 ks
sBl Jdiidz MtejH'™ Ok: 8Yj.delsc] Btk e fJdztso Odzd I UsOlzlz g digidds 2
ey MMy j dzH Jtetse Odzd o 5 2 &Mz ffej MO~ OfH-FHEHOTMBLY 3T
9 dzts 9 ! Yyj dzZstedW zedteso Odzd 10 oBddz ftcd 8000 g.
tej MizMmy J dzH dtets o Odzd & dzd ®nfgOds js Y dztdg j H T 5 t5 deY H delsizg @
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BdlstsrsdzgHted Odz! desets BJ 2¢O BftcjH] &Zvdd &jlssHBAE
MsOdzH Otels© dMf sdz L so Odzd 1 & ¢ .

2103 yj € O H' ROdd"Y d BCdmddlkjd dsct ¥ shist

[~ 0Odzd 4 B Istsa sdzH ted 2 tc J cdiunilsfiteld deds o @3gzds s Hf tEsdgzw
fsditsh 8 1 dzj ClstesHO s dzOtE2Kk (( ¢cOifloddats 0Sd | Qs g rua
Oxygraph Plus ( ¢ Hansat ech I nstrument se, l jdzd S sBtedIs
¢ 4§ diddy ~d M teH yaA 2P Hd3f te KB QPOS d5f0 Niz-KOH ¢ppl €.4).
ltodd3d dgw dzd Mz Hiz¥ h g g ME @R Sazls O ydeds G iz ROE@EDSdzIS
B cdzElsOdBkOls € O0dzdw, 5,2 B3 Wizls8o0c daRid didrfsietixp I @igts dh
B[ tslsjdetsdz. [ yj dzdoe Odzd H "datAilzddid IsdérfplastiadsupgHind dts2ds
fticdmizlsmlsedd {+ SLtsGj dzgdzr » MkBMIsStcOIstse dqdzd MsmissW
Mk mMstcAIsnNse  Mmisswdzady 4 (§ smdzjr AsBEcds, d LSEOE M oty
sy M W) dals NE & o hdyts ' Bls & O®xlzH 6 d 2 Ur o ( §) & i It M dzdp
ftoslstsdats W Stodets @ 57 1@ L CBEdUsjjdttcOydd 50 &S, 9 L
fMisd gz dzw y d & H' ~Oded v ) . 4 ¢ tstetsMmlis! ¢ d mezjdsgiy/ snjzdz
BlstsasdzHted?2. st ¥ WdydJ dzlsr " = Ofgfp bipls dets dztf | ¢ BAlEE 5
My nddi stedud M¢ d?2 st wwdydy dzls, st Cof @iy, dz dfolsCy &
WEsMW stcd dzd tetso Odzed W . 1 2w @zd S € isu Y ey dzd § tzk(@barigds o T
and Williams, 1955) stsdzyj deglsteOydvw idlstsn g g PdzndztREaSo a
36 / d3dz.

2104J yj dz€ © OCIldodzsfmlsd Codf djCMmse Hr R Olkj d

dCIlsdo dztsyls Csdzf dzj C Mtse HM m Olsj dz¢ dzts 2 'y
M j St slstsdzj stedyj MS d Misc dzO Bpipazzid al.h 20119 ;Roljaddetialr, o3
2016;Venediktovaetal., 202) f dmMf sdz' L so Oded j 53 f dzOdz" j Isdztsc s
(¢Thermo Fisher Scientifi) . [ dzv  tOL telzh jdzedw BlstsmatsdzHtcd 2,
Cod3f dzj CMtse HT" R OIjdz des?2 yjtdd d HtsMisdyjddw d-
qudsftctso Odzdzr | BlssatsdzHtedd (10 dc/ B3z B Istsnh tsdzH to
stcj R CteOldets? ftesyjHizte] L OBBGEO} 6 Ddzd v/ t=lsflyf Bdsas@iz
MeHjtey Qoh jd3 -HCI i3 pH'rirs6) . 4sMisOo BkWjtttse,
OCIsgmided ddzHdodHEZOdz dz" = SR dzj € Mtse H'SPi@kiptd! dzts
2012;Pollardetal., 2016;Venediktoveetal., 202) . dCIsdo detsyls Csdi3f dzj €MO
fts 1 WWJjSCIlsde datsfls d -+odsAndytistONgsd sy iz s W2 j, disddOts Tct® dzictz



74

(50 d&Sc¢ BdlsshitdHiedOd dscts Bj & O/ Bd), Skt
sflsdyj MSs2 §dslsdshisd §td 600 ¢dgPolfat tdalj, 2046z )
dSldodesimls! SCEBfdjSMO |1  HT DOl jCkfts2t WY jEEd:

osmMMmis Odzts o drjJ Beflrtstc® j Bztsdzd dzH W j dzgs dzW s O dzOIstedVw MMy
(50 d@Sc dBstsrntsdzHtcd Odz! degsets B J dzC O/ d3dz) o HtedMmk
sftej HJ dz¥v dzts ! fts MmdedyJdedd Mojlstsf sedzsh jdedw Ml
odpj dzdw 50 &BSf HIJyddzEsdmaddesdzO. ¢CIsdo desmls: ¢t
25CAI s L WW jCIlsdodetsmisd o tsfyfyls Odzts o dijfipledn J vids 5] Q 2 dz jtedi@d
BsotsdHted?2 (25 ®CeE dibsoitsdHtedOd d@sets B j df
sfiggme s2 f azslsdzsmisd Mmemy jdee dd §ted Hdzd dzj o5
Hd yddzze d n d dzts dzO. dSCIsdo detsfls Codf dzj € MO  ICVY tsH T
LYW jChdodesiisd ¢ dMdzj dzdw My to es@dndz Odiztste cid dzdzpt dsts 7 te
(Spinazzi et al., 2012) ) MMy JdL dj2 t©oOLtekh jddzr = d&BdIlssn sdz
BJd dzC O/ dzdz) , Cobtesy tsfftej HJ dzv dzts fip! 5 fMmdady J daed
o ts dzdz 550 deds ¢ tsfpdzj odzjMmjdedw MmMegi@icdzd™ tc OC {
Codstf dzj C s 1o OfOfy!l | fsdyj ZFAC s L WWJiClkdodatsmls
ydlssnighpdded j dzu dj 2 tOL tekh jdeder » BlstsatsdzHted?2 (50
or Oy Odzs! ®BYf dladyMUAE YT Etsbdzefids d o sdzdz" 550  dadkz
B dr 1 4 2 330 ts dz® zts frids Cod3f dzi S Mtso 1 d [ 1
LWWiClsde desflsd otsMMmisOdztso dzj ded ¢ Mk 5§ O dzdzg gizdzts G5O |
BdlstsasdHted?2 (50 &Ece dBIJltsn sdeH ted Odz! dets e s I8 d dzk !
f dztsIs dafsth)ds dH dzd dzi o s dzd® dzj5fpi0dzddeds 50t frodd] [ts € f dilsity Azezisd® O
O z2OdzdL OCIsd o dztvfgls iz Qstinddgfsdz jOS) QRO L O §jlsdse ditssi Is o
1 or1fsmicjHmsoatsds toj OCyd2 ftojotcOn jdedw WishmW s dz
fdtezo OlC ddzOL T, O L QlsgHd HY jddidoeCsjOf3 odzCd@REddM@alghet d H
al,202) . 1 1tz MdzyoOj tej O¢ydr fHtesotsHddzd fted 2
tcOL tolzh jdzdzr 7 Blssnatsditcd?2 (50 &BSCcec BlssntsdHicd
fdedn d dzdd tflsduj M¢ sdzd dejdztsts Balrlzls dlzdzf e lstc O O M j
dCIsdo desfls Codf dzj S Mtse HT 7 Olsj dz' dets? 13y Jdgdidz sfiy j d
e HIBEMCydd (dedisdz / ©3ddz dzO 1 d&3¢ B J dz€ O) . 1 dzqd
CoRf dzj Ctse H' R Olj dz' dzgs S PRY dblso M@y Gz S st ts Uz
Mjtedd Stdstetsdz dz 7 1 S jted di3j delstso .
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2105 yj dzC O tOL desflsd 1 dzj Sledyj MSdr §lsjdaydOd
B lsth sdzH ted 2

t OL dzesfls 1 dzj Slstedyd MSdn f slsj dzyd Oczts o ( py)
sy ded @ Odzd  fdiy dzdp© i WtalileHsite j My j dElsdesets L sdzH O MOW
Bj BBtcOdz f HoBRsh: &  &zOdh jlsdesets MY jStes? ks
Scientifice) ftcd Hdzddzj o tsdzde otSLBEYHJddwY 52
dqdz¢ 2B Oydd MtsHj oy Gedd) 27100 dixkf MBTCdBRSIE 20 ¢ @GS, Hzf1 OK HY
HepesKkOH (pH74 ) . 1 todd3j dgw dzd Mmdzj HEkze h dj Cwdzyj delstceOyd d
B BOEOI COddw, 2,5 & cdzkzlsOdiOls FEOB&GY dgS dnd A3l
B[ tlsj dztsdz. Fisdgy Sads @ Py dake s B § dzZ¢ O o wyj22¢

2106 y4 dz¢ 0 M¢ stets Mmis H0:ipdtdsOy ~tgtsod@dizdd™w d3d

#Cstesis! O] s@joseddd ) fipdEpld § &sT , Is janlsdzs Y O
Wakzktstej Myj dzalsdz” 2 ddzHdC Olststc Ampl ex Red d {lgtisjsS
Varioskan LUX ftd HAzddy otdzdy osLBEYHJjddWw 5¢
ddzC 2B Oydd MtsHjtey OdzO 210 &M 2d3Gdzdatffls s BO zTl® v
G dziz s@Cdgpdesdf W (SMPRAMH 10 RSl T 0 TelpdKAH (pH74) , 10 &S [
Red d fjtesSMdHOLE "tjdOd (0O0CI. 1 jH/ d3dz) . s ts
01i0, 15 B/ &gdz. RL BJtoj de€ W iststsn dedethig 4 o 33 7 4
sSBtOL 5o Odgdets?  jtoj SdMmMd otHBSHO OMMydIsr 8D dzts
cOMisdlOte B &z ftoedetslstsodzj dp daifdemtc if iefisle g H dediadjve ¢
Cdzyd delstcOyde wftcjHjdzvdzd g dMmyfsdz' L 59 OdadodB36¢ -
M s

2107R L d@3j toj dzd j Is tc O dzf <A Oy € jGdE 2y djwdzSds s d  dzd Is

vtcOdziy s lsyj AL o dzlz Is tc J dzdz® ¥ Blstsn sdzH ted O dzt
M JdSChtesWsiss®i stedud MSCd M {§ tsd3ts i o fiP-Qtebi tsfo2 s gz dz) C
HdcdHRBEDYIsOdzd dzn d Mz dz! W € oBddts Is @Az  thte  f SGREH + &
MfjSCictWtslssdizj Istc® (TeTaomarSg,ar ko jLOYyosd v ) ddzd W
fsiistswWdadetsds f jtej dBj M do Oded d. 1 t€'ds BdgjOX Idztg Asdz! Cos=l dzjd
[ Coslstster 2 ddd dIs Mddzes ¥ ©BCtOMS k2. R dzls § dzind o d
Cad's ®BLOLYJ d d&EEO] I YeiCls'e sdisdises sted ud M dsr f d
Jqdigj cHYyo0 (D, BES BlstsrnBdzHtced Odz! detsets B J dz§ O/ d3dz) M
fMsHjtey O j2 210 3f &3O dzded,IsSts de§],OCpaizf@tsf 2)O5 OXPsdzcf ik
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1 o3 PRRH 50 3CdeOL@tefml |1, HO 1S [eBgsKQHs(@H 74 . ) 1 sf
HSB Qo dzj dzed v S0sf By A j d@ad2d M stets fiflsdsd Ististshctodisntg)oasocyd
u® Bddz/ B3¢ BlsshtdHicd Odz dzséts B j &z O) o fidmizls
o' o 5B 5 Hjdied W ts taicOAAG i o3ef @/ B3¢ B Istsh sdzH tod Odz! dats
fsfmdzj HB OO dZj dzgdW 0, 5 &®S[ tolelsk) diflziipisicds dSdtc ClffRipsta
BlstsatsdHted2. [ dv ftjHjdjddv nfsifts dsfijof ydzy
ftej HE (daj MSH ]| toHOS sz@Is jAd ddpts T bBpdEtef dzv (@ 8]  dzj M S
HtsB Qo dzj dzd 2 ftotsd i sH d dzts 29 j dzd ylp ttzd jIz C @ 0Zj § @z
or MotsBsyHjddj dtdO dL st Oz wWwdz O @ dyfdaMR Rt j
v st dZBHten £ Gdtetso Ol " sbC IS F szstedY R o' tOY O
COdzr ydjoow jiStsfis! dBdstsrtdHtd?, 2 ls. s s j B
OCCkzBrzdzdtess Odzts o H@OLdSMj BjL §sMdzjHikzsh jets s

2108RL Bj 6] dzd ] MEDZBE BEE® bsodv JsdO o die

gy Steds GdlstRitdHied™ R Yt H jfiy ditdss o ipSdstusts
s*dL ftec Odzj dzdz*fipj dpjsWsd o dzsgts + dzj CtesH O, 3G IstsE s iz
SftejHjdvdsh §ksjd §tfdj Hdk:dn)Tritomsdd & d(dadQ O dits
200). wwjHO dqdSbkBOYdd MGHjty OdkO 180.PGf §HOoKOs
skdesBdyddO HCLOo(ug Tréy. stdyjdswoydy &b
0,25 e/ d3dz

11

2109 [ ftejHjdzjdedj ktetsodzw dzdf dH dz fjte,

Vistse j da' zdf dH d@d © mitfdgtalids dfy B zd tse Odzdz’ & &d Is
My jCtelslsd stedui MSd 6 dL &jdaj ded® Ektstse dgw
Cqfidzslst . ¢ dzOdzdL foLotdvjls Stddyjmise j dedzt [ 56 5
§d Hitkedn okttt ddr AdR0de HGCWddse i) § sdisy @ tyis
(v1s). stdijdsedigddls’ s 0dd, dMfsd LY &sdYisd
SCteOh j dedets @ s Cfsollf ddf ELoBXBES ) (Belosludtseva et al., 2020).

2.10.10. [JftejHjdzjdedj WOLBsoatset MmlsBW ddwy d&j

AOLBot] Memlsswdd) HBIstrntsditedOd ds?2  d&j ke
qazls j deid o detsfylsd W dzetstej My deyd d zO z-tiziz @etle® dzd = Is § B
Lt Mz yOj wdssatsdrtedd (0,5 d&e/ dgd) MMy j dzHc
70 @PROEsLT, 2,5 & ckzlsOROO, 1D, 5[ &S | d&émdls G
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KOH (pH 7,4). 1tmdz] {Ikktsets ¢ tBtOL yoOd3 HEB O9 dz
sjyjdedjy 30 d&wJde fted 37Aw. Adzkzstejmyjdydsr @Ok
sy jod@fdzd fted 430 d 490 deof M) fdi3shi s  f dzOdzh j dals
1 jdzj tOdzd L 59 OdzdzOW APtz dzMsdta Qiyj o O a3d TodB(Sasotlhed , = G K
lazod 49d0 d dzls j defpd o detsfyls d  d L dzlz y fnteeb s o ff s (Ainadad cdAdz80164 9 0 | b
s stejlsdud Mcd dBsyjl ftoddd B3O L dzOyj ddv (29 d &3]
Ff steW H sy  dedz” 2) .

2.11. [ dis 7 & dzH OO jdA) Is @ Msjj dz @df

211.1f Jyj dedj BIIstsn sdzHddRQ3mMe j fxj ¥ degi3BMN 1 ¢ Mi t oTr
CMXRosd 9 9 j o PdddojtsIs dz' o3

[ distsdzn tod d M) W) K BYPEE R s5dzH to ] Ode dats@fsie gd3" del O/
dzd dzd o C57BL/ 10, 9" Hj dzj dzdz’ j orh j£ZC OL Odgdz
YyJ dzlstedWzedteso Odzd 8 s 4 gradépydo R IslslitrOeij 1te)S,z dzd detseo " d3 h ff t
30G. R sdz' L 59 Odzd , B IOEEFEHstted JH '™ - Ols j dzf dese s € tsdzls
(M fiiRte®Ils di§f cdzElsORROI d 2,5 &f BOEOK) . 1ted |
Yydlssn teadzdgtsjdgzd yd @ 0Odz0 ME stesmisd HT™ n Odedw dzj BBdzZj J
Mtsn tcOdzj dzd d Y J d&zgs i3 I© dats MdsL s dzdgtc ts © O dzdAMAay efzdhlls fs - S2EH e
[dlntsdzHtedd, EZHtsodzjlsotsteWwes hdj Effdzcedwd, toj Mikf
120 &f KCI POA[ d&f0 NF-KOH&pP &4 CtltsteOW B' 20 HBY s
HFr aOdedw (2,5 2435 diskizIlsgpE@ds@®, d 5 &f Mk yd dz0ls0o)
ddz j ¢mdkdr ©ds. J LIssdz Mz yOj n=4 @) H &l ts dop edtEdts dztsHj
mMemy j dzL dd7T fsticctOdagelfr o f jtcj Hdzj 2 d L OHzj 2 59 tor
mdxy d o tslsdz’ §  5&adfudo dagC QLd@ dgdzts 2 Mte jdsd'Is sk R s @y d § -
ftiesdLotsHddkdMm! yYyjtjL HOO HdAdW dzO Iktcjlsd?2, COYHB

[dbtsntsditedd, § tsdizyj ddz j d§f dypmdcizh @z o dzfs 9 te @ btz
f sd3tsh 1 s i 5 1©p dpid] @zs sMiLttodEH ac k er Red CMXRos (
f smdzj HIze R j 2 odLEZOdzdL Oydd. [dstsatsdzH ted d, ZHte
dqdzS B dJtctso Odzd o MULjOH Jd3f MGl ,PPBGN @D NIz OH éppl &,4)
ColststcOW BT dzZO HEtsf tsdzdzj @ d 1 CEgX Ro sMi ¢f o iz& disdsO Is O
CGlzzlsOfiOIs, 5 &f BOEOIK d 10 &f Mk ydr@ls) dze Mmisftl
Yyj delstedWzedtetseo Odzd f tod [SIPOHOS Sy Hd SIsG sdpfidedd A G Lz
ddzS 2B OyYydd d IstcdyHT tff e ts ds'Oalzd dzdfls 1 jedfls tBJOWODe g o
EHOdzj dzgdwv dzgj mMew L OQah jetsmvw o HAz Stede®)lsQ didls dztf s dzf 6 B
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ftetso jtow dzd dz2@ &Od&dudj MJdcdzOkO Ctomdlsj dv ( Hdzd
qL dzeyj ded™ 599 dedk) fy o tdseds Wedzlz  tz® dgi f s QLM r T
slsmizmlse dd sézd o fz@dzds MM jdL d SC©Oh jdedz 7 B
qdzS kB OYydq, HBY sddj dedzts?2 2,5 &f cdkksOkOO, 2, ¢
Hdzw  HOd dzj 2 M ridxdsq @idsj € i d ! lssiak j € o dfldnstodsd o das d
Ny dotslsdz j f sz yoOodzd ddzg jCyds fMtej H T ddzC 2B Oydd
MitoTracker Red CMXRos}! 5 L Oo e fizfitcd dizj dels© y o tsilsde’ J o7 ¢+
dzj Hj dzd o EmMdzsedwr ode Otcdw.

211.2) d L & O dzdte joya{d?' dsPlistsDd s dzH & d O dzf) flztie® dzls @y d

{yd de€ Iz g § " detsfls d Bd Is ts - 5 dzH te dOtelts edaisH d dzd Is
Mo jNdftedetlstse dzj dzdkrtcifts f Is@J to jimppr g ds'dff T U j(ls' 6 = ¢
Bryr BJHtO B Jj dn L)QH did R¢ Eusidhylspdgts fidlstg dels totsdzv B T d
By mdxd3t § 2 f sdziz daBdnddgndej Hiz Jd@ ke QYY) Mte] 7r
BECB cslssoaddzd i fsdiish ' 8 QolstsdkOdL Jtotso Odzdzs ¢ s dz9
BBd Ud dedw S dzilstsyder = wWHjte dMitsd LtseOdzd Whkkstjfr
Fi sher Se iz dzO i foitsalzdz otsLBEZYHJddw 352 dedB )d |
d3d d3B tc @3z ydz' A o 5 dzts ¢ B dp s sk dedddzfifedz p Otstalizlz s tc | f Is-Oo d
Bj UJj dedzr ds Al &kharmdFishenScele@tiice, H dzd dzO@ o tsdzdz S detzL & Iz Y ez
o ts dzdz dL dzioy glzdgd kR MM Bzj H 5O dzPW | dfdi jtf ®dc OIsf tctso SH d d
dimf sdz' L 50 Oded § i3 MdMisd di3¥ ald v H@ddey O)yd @ATHNCERWM B @
d GFP.

212. 4lsOIsdMmlsdy MEOWY BBLOBISCO tjLEZd SOIs

dlsOldmisdyj MC zs sBtOB IS f tsdzlz yJ dzdz" GRaphRa® dzc
Prism8 . 0. LIsjdls ©5 majlsdzls © d dzd SHdsW OF Is ts tc dzts G oneway M
ANOVA) . 1 dv ftsmdzjHikzeh jes MicOodgj dedw MmMtcjHdzedr H(
s 8C8dtJjLikde IsOlIst ftoj HMIsOo dzv dzd M 19O daH PHejs dzP s | Hsdzid d
t OL dzd yud v f todrdd i3®Ea] s dz’C O tod ktttseo dzgy L dzOyd dztsmls
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fded ¥ j dgdh ydets2 (Dudrdet al, 2021) 1 O tEdfizdzs  Mls Oo dzj dzr
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Mo HAFLEORZT EOL dzd ydw d3j Y HE tondxdzizh | @ls @ dipf Az Is ts
Ndoslsdr i3 MisOlsd mstORd M¢d L dOud i3,



80

s OC sy detamdedsf HYfj Iso' , 0 SL teOMIsj] 4 dgj Hj dz BOB®ERL Jo
ded L € d dg® uj dgdovizgy tslis te Qiy Gy = ) d aizz dzts{y dzefto tis ifigte O 0 dzj
N do tslsdzr d3d Ctsdzls tcts dz! dats 2 CRFEFER] BEts,) j 1 lsodsL t6|
fsHIso jtoy HOE stz i ®aaez R L d ts dztsic ¢f fiyd dg€ s & wrOiEA dPRED (
r d 2fmlse dlsj dz¢ dats, d oo LIssds Mz yoOud 33y Gzts dzts 2 H jJnle
mdxdz" 1 2 5 MOodai deds Mts LCHES totisip IR tojtxhotds [Sfidesfipigif Of
dzdIsj tcOlslztedz’ d3d H Odzdz o3d , Mo d HA§risy) wiziztdnAs o figdf dz'd Az &6
HdMistes Y o dzydds'dg = fted twOL o dfsif {Hughest&.42618)d d

s HEkzedd tslsdzd yd, ksjisde Odgr Odgs"Ou, §5tefds @ dts Is figts i of Ik 2 o
Ftetso j do Wi 3Bl Gzlplfstisote j 3 H J ded Wd3" &3 jj "dfitetOidis g Y H ) ©
Cted Osd dz& d dzOL ", O OS] o¢udL dlsgerdzd. yr g J 2dbds ads
mdxds' b R OLOCIk,jtedL s kMw L OIS aoaendsd] o] jtedds]j
Mr o ceeEd K MDD ddy dakdy qip sdz st Mo dH jlsj d flse
yd dztsls detsfnls d  d3j dysttaioig tofgz M j yde' A

U OB dzd-w@tsh PUzs d o &2tsfHIOG d dzC d dzOL ", [ r 4 d drasj o Higf ¢
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rdotsls@lQ) | sted Olsd &S I r1 duu
[ Wz
C ts dzls te ts ¢ 251,1K39,1 281,4K31,2 15,9R\2,1
madx 631,2N\42, 7* 911,4N79,1* 71,1NB,4*

) 6j HilsOo dzj dz' Mtsj HdzqdJ L dz@yj dzd ¥n NS tdecDwigh iPlscdstsizOy d
ok f*f<g0,001f tslsdo ckf ' € tdzlststsdw
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d WdJde (Pwan et al. , 2021) . 1 My 1 Ists dzOB dzt H-®j %Y d Isick:
mdx" § 21 Y Ofmis dzB il d ,sls isgz@ i dzls j dz! dzts j & tdaiadjogdfnigiov@tz -
o tsdzts ¢ sdz, frusiHAEIdes Godr R isdzder O tosHdmEs) jdzj Is dzts 2 maktzm T jif az0 Is
MteOo dzj ded* Mts L H st ed i@ Didd o ssisdiss Edls fPrazd udl§ 5 ydz daks
cOMY sdztsy j dedz” = WHjte 9 dzr hj ydzr A o szt ¢ dzOn; dW o
o jdzd yJ dzd j BOL &y Csjdrr gy ISCOdzd MowLr 90k ls
ddzis j azdadesige HJjcj dzj tOyRY Y ddz'teyj ¢ g E@nnteapdgijtoun,
2010). stetsi3izOBEc & Mis O dzis aztzj dgt€ .| dzj s Ezts 2mdxiyr ) GRROUOBGAzI4c ] |
HisMis 5o s gatizg Ui dias("j GiddB tetsL O,  &Ed A jl§J ds s Gy Y getizd
f Ot def dzgzdzj dzls Odzd Mtsj H cafzt 5 gilllze] dzlp 2 I8¢ Oded (
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lted { stsilEstf OLOEOIs j dz' dese s Ctsdzlstesdzv, tsSlstcOy O
d WehMWtstcddzdteseo Odzd W mdxdy " gz IstertidzH igdzef § 1 dz f s OC Is «
MtcOo dzj dzds  BbtsatsdHtedwdd dF "j2 HJSCte Isdf O,
Csi WWdudg dzlslz AzAM'O, de@dztf § % ( IsOBdzd yod 5) . v OC
BlstsasdzHtedd ME ndxizgk tzj ? &OPCIsjtedL ¥ smw B sdzj §
H' » Odzd W dqd ¢dmdzdlsj dz dese s Wi steddzdtetse Odzd v ,
(Percivaletal., 2013; Hughestal., 2019).
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ftsotc yHJ dzd ® fn Is tg A tdsgzotc H t€.dzj derBVOed &l.; 2014. [ dzv  HegMfmls
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tj GV IssteORB] A sMsOLO SOd ydvw o SCdzjlSj. 1.
Frr OmmsQdgtetsits fpdzd % 4 ded § B LWWiCIlsdoe datsfls d
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fted w©OLodIlsdd frr dzOB dzssR-OffigtY d cfiteftieteQ dzdztsiay s d K tc @
L sWMAMC sdzZsOS Bsftcj p PsdZOCOjIsfw, 11t ftedotsHdls ¢
9 1lsdrn ttcOdzj zdzOR (Vajladaesz} B.¢ 2018)01 toyfj dtlsgs 3 s OGS ¥ |
feinfshr &z¢d dOclks Ghzd § ue® 6] s5YlsGIn & dzH to d 6BR Y M G ded
CO¢ o Ghdtrgy WORLYydoddtotss Odedw + Is dB" Hsucl' CRdzj Lz
B EzMdzOs dzd © OV  tc O (Schiplmodegt al H) M) s B Bz o fdzj HEZs " j 3
2O dBd dify g dz§ datizj Isd ud MEdJ § OO ste" IsteOdzf stels © |
By HuEMlgHdg W Jyddddl 2 d3f F HJC 566 ) s fstsd3 BijddzO OgL Iz
Mesmis! f cPEfdesig jdadiyls outsdl Zdzd f Stels© o Bdjls m8 5 BzH &
ydotslsdf BesME ' Zdzd PstclsO® B dZzO tyjdsj dz20 5 9] df3j
MMy J dL dJ 2 o tstceQdrjlzdedn fs o dddj ¢ H35 thHtxizW B dzts ¢ dckectsHo Ak dag(d
B st tsdzH tfds@alz! dfigAc -~ SH O teMPdat] 5 PaifisAdst) ( d dzd
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i qipzd4i )l secdztsh jdedj d or Btots dtdetse C Odg' yYdgw'h 2Bd Is
HgSCBes mxdisf @ 2dd) sdzEBdHPstclsO dtsdzse ¢ gz iy w
HJC tsc ¢ todily e 4)Ondfixdzr 1§ 2C tdd 0w I r atsH dtsdetse € Odz!
HsBOodzjdead jds ddzc dB dlststc® COdzr ydjtoscts Edgttgied]
(Na) . 1 tsB Q@pdllsfs = ts dzH i3] U A-PEzjddscld dsdz) , 12506 dgF 50O ud3,
Natl. 1 toj HMIsOo dzj dz@ HOdzdz' § bdfduyudesets + S MY J tod d3d
sHdsd ot OcOls] BJlssrtsdHtcd?2 . ¢ d2Odsedyds J o
LeMmfdeddsj dels On . (M)s duzel@ef dajedsy lzpadisigsy & dff Shydsizji Rder
HC tsetff@dxadsr 1 2. (1) wtcOo dzj-iz@g d id BechHiar dNa s
d3dtiss sdzH tod W = df Shydsiz i IRdz" HRd € sEhExdis 20t j H Mis Oe dzj dzr

L dzOyj dzedv N fls OdzH Ote(e<BOW c® dzef G W Migj o ez G  Otc O3 L
mdxdz" § 2 d Codzlstetsdz! dzn = X do ts5ls dzteR0,0BIs Olsd s d -
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vOCYj dOdBd Br d&ZO dL BjidkBNBIBRsHsd &) - G
6 OdzdL 2 dsse 5 Na'. Np'te O idnflslyr Rd *'otd j setaftfis scff@zd  § & fdzj
d&3f NaCl ¢ Mz j dzaL d d  dz® cogaldsisjndmidzinte d 2 © f tod bk Mdzise d .
HtsBOodzjdzgdw 0,5 &[] tkzlsjddjosets CtOMmdsets, 271 W
(tedmizde®g . s OC odHdes L HOdzdg = toddn zdgCiehgds" H g2 ,
sCdmdzvwe h dn edzElsOBRBOIS/ 3OO, [ OttOCIsj tedzs MEh j Mis
f ¢ dztsh j dzd w?* fofiss dbi@O oudf) dzd e d i BRI 5§ stz 7 HJAEd S .
I s 3§ etej BB tcOL ddaE@sls § § £ aflsimd lslaf & f b "M ST & S+
BOLted ¢ MO &Jilstsn tsdziNE'd 2 d3p > HeB Y Sz fdgQe d o3 dzlsddaias Istatz' ot
sB dzOtelzy j dzs dz 181 zs (ted Mz dzs &

156 dztsh j df 5 IsHR tsdzH to W d3d sizh j Mise &l dedntvts to 5 {F

Coslstster 2 ftoj HiNlsOo dzv j s fatsasts zdd 8 d3tfzdz 3B fip OBlz] dzIStcE O
mMdBwY COdzOdz' dz" | MOl MCUbH d tlzg § Iz dzv Is ts te dz" |j MIGLAR,JENRE] dzd
MCURL d tW H H tg(Bidrgi&tal.g2201@€ tslotc j Hf 5 dzO G O] Is M*-Is tc Qdzfst €
sftej HJdzwjlsw Mssilsdzsq W dzd JSAO dz® dz! 3 Is- tMCTH Hfsi MQJUb dfdz( -
toj ¢ zdzv Is ts tc dets 2 MIGHE B(Raffaelld elzaf. \p013;Paillardet al., 2017;Giorgi etal., 2018.
Il mMdzj uimlsadj Iktsets, yYlstsBBUymde® sl tcd Gtc@E I§ fzp tf dziz £ Is
Btsdzj J dZdL ¢ 52 ZHUftisEG ' ¢ tsu Gt s@zded 1 d s s Isdt
ftejHY sdzsy s, uldts rffesed MeAaraddss ddfL d3j daf dzff) s ts I€ datsidg
ECOL Offdes (Fged y bdzd f stels j tcO o BlstsnsdzHted W A .

r dzw stsets yYlstsB ' SyJ,dddOsisif o ts &5 ¢ H jdde d3g dggsdzdzts B dzts
Coisfidartse SRR dzj € MO COdz' ydj o tsc g L isdiaf fotste 1© fadz® - d:
BBr ymdxdzr § 2, OCt@EtpthazoazsBdz - HE{BEEHES qsBdG)sdiy ISt
syjdaj 20 St mMdy ¢ desa, MEG ) sy T d 30 h l3)ip5- I8 ) oyt
[ Sydets o dH st Ylsts Ctsdzd yd mls sMCU, € O@z0 d'Odety ) fiplj B
mMize i j HHCH2f2) EMREe &dlssatsdzHtcdw n MEjdzj Isdzm m o3dD t5IsH
dzf tOL dzdyoj ke (tedflzdzlds Ists »y MCUb € fizfz3© ¢ B ¢ azde®@ Yy |
Mkl jHddf|Btclsj tcO) Fojdzdydeo Ojlshfw o 1,4 t0OL O.
MCUMCUb e &BdlstsatsdgHtcdwrn MCjdzjlsdegr » & hy Edj dz@ h O
sdf O Hts Omd8ddNOj@OA( &z1) . wvOCYj MmMbisdls tlsdjlsdls: ,
ctolztf § daf dho sdgj tcOL dzd YO Is fiNg'/ Hffe® dzl€ dstdisitaly jitds®, 2 yls ts
slsfmizlsMlsoadj s ©OL dzd yd2? L ¢ ttdaj BdpF gz o) (. B diffjDdimssd Is C
6 Odz! dzsd3 o tojjdgpdadd® EsHlisdzizyj dedz’ J 5 H)Odzdzu s ( B Tk g
tcjeokzdz¢ipd e MmMdd cj dztse dMmMMmdzj Hizj 3" = BJ dz¢ B d2ZO Iz
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t Mz dzbEtc@&dzj dzd ] bt ez Bz 5o C sy dzj C MO osd L
COodz ydjotscets b dad\fis #'BDjdms,f s lsls@LOy jo B Istsh tsdzH tod
B hg?2 HAC owek IdfRa ) 6 dyde' § HOdede" § d 33z dztsB o
Ctsdzd uj Mls ez BB jj dzEsa] y S Odzt y dNCGLs sd3d sy T tsdghs tg deOR
HAStsets s OmdxERsbizpEB i ) (d) SCMit) Mdw &j deso
Meel jHdddyr ¢ Od¢ ydNa'#HSOszIsafdf s MpEd® )d. 1 6j H Ml
fMtej Hded j L dzOyj dedv N fls O dgHe@te IsmE@yd wis g By H &  fiptes jsio
1 CMftej Mdhg@zr 6§ j sy Ctsdzlstetsdz! dz2f 7 y do Blsdze RO5Mis O

R dzls j toj f) diz® dgidjy IstsB §lzs iz dgts W Jz dzdf 0 dzv MEBYP/MGUD M S j dzj Is &
kCOded 40: 1, COC 1lsts B’ dzsR 4 fefsa g Iiisazhd o & 2RIz (
I dzOh g8 1S jteddsj delsOF HOdgdets] Mssldash jdzdj Ekte
2O d B3 §teO2 i3 eOd3d, IsfOdide fifzdyf @ T tdybastdldzip, H i fipls
kjd3, o MCjdzjlsamthd d Bl O st Mitstsls dzsh j dednfp 1R dzd
L lstsdgtisy dzts ftoj HY sdzsy s, yYlsts dzOBdzs HOJ s k&) dz
B lstsh sdeH tod v d3ds’ p@dicdizj 9 dzs & ) dztsle alzjj diafsy j dzd j o5 € s dze Y d
dzj ¢ Olsd o dzets?2 WRWhis j HNdsdgds Yo j C Odz' ydj o 5d s tsdazd iz tc 15)
Ptiotso dzgj 5 toj ¢ Iz dzv Iststizbzy F dzde’j joz$ fsp L & zezds © ks Ty ffs s dzQlp@dsz h,
tc OB t5 €t Iz ded@ ts ta3s Jstis@ ts d@Hjtairfj2ls dfy mndxdg™ M 2Otew HE ) S OL
HdfMtej ¢ zZdzv ydj 22 ds o0ty istetidsCG CaliBaseset al., 2018)Btsy j Is f tod o
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C Mmdednjdeds WWiCkdodesiisd §scdsh jddy d OCC Lkt
fdzj ninlse dj, kodzdud szt z@iskOls o g fns § ¢ § (Ma@edwetal, |
2020HOMY shseMmisokzjls ©OL o dlsdy HHjindsjcedsy @ Qs dfidtigsdis|s d
Bz fMS ok kts |

3115 [ dlsotditedd dyShjmbdksdsj R §toswe dv s ls dad L
©jL dMlsj dals dzts fylsu &€ O fipd & B J d

t Odzj 4 Br dzts f sC OL Odzts, Yylsts o shdgsh jdzH20Is s 6
HdMistesy ¥ deyd 3tz Rdzts ) jdkiQs Y jtej etz €O Bdlssn tsdzH tod
(Schiavoneet al., 2017) RL 8 j Misdz® Odziydsdsj @ OV  LYQUDIINdsizEL C BS Y to
ddat ydJj 2 8 sdigdtdsd W n-L Qo0 fEFeg2Ite o7 LT 9 O h j 2  dzi MY
fJjtedidj OBddzdL Oyds o dzlz Is tc j dzdz{j P dzd dig} d3s s O d&'O tc B ds 5 IOAS ¢
EmMlss?2 ydessfmis! dBdlssrantsditcd? ¢ dqdHizSydd (@& OfE
sftejHj&WjEIsde datsfls! dqdzHzCydd f ster 9 Btec Odzj dzd
Csdzd yj RAlso BtslsBtets] dhsy jls B Is! dzOC s dzj dets off SROIs |
(Rasola and Bernardj 2011J. s O¢C 9odHdd dL 166 O dzdgdds sdbig Gzl dizF 1©d:
Bz MC zdzowedgy § 2, sCdmdzwe h dna f5) fiziz g © B3@els /| FOBOMRES M O
Csdzdyd Mlso s § 2dzr MsOE&E wds's Ot tis COnthoi@sdizgodikf O dfgfl H d € |
sdf ©1 ydfdzj dzdztsdzs o " 6O j Tl [ j iy ldsigz] eibplistsis Is o | dgjigd@ o)) dz
f Ol ORE OO Pd j p S Bfilsf - sdzH tod 2 iy QYjnubgdis dgr 27 Silsdesmd
¢ ts dzls tad$ iy dfs 9 .

] shdzs o § mdzd 3 § ded W Emlss?2 yde sfmisd B Is s A 5
HiWdydlsdzr = &3 h iMPT- stgrdzHn dg®& syl dzj » Ols! tcOL o dIsd J
wodzwe h j el GCHIdRtatstgt B fifiisfo 26 h dr  SIsCter IKIdBs) . f s H
Mstetsdz” , ftedyddes?2 1 Issets sy Jild tej 'HIY ' 5 drforc dRj dkgjr & i
Codi3f sdyRE tsds™ . wilstsdls Slsd3j Isdls: , yYlsts datsdzjy SNEPEY t6C
f ster Hits Mmd&Y toff ety dzizdzr d wodzwelsfmpw ftoj Hd3] s
3 ¢ ©O¢ Odz0O dz, ftetsdedL " 908 h d2 odzjhdet & d Bodpalsttalj, dzdz
2022 . J C Oyd )b & izd tzG Q@ MPE-§ e d dzddg® MJ G S H daw
cOMMBOIstcd o O Is B j dzStedd dzd dzlaiisftds jtst AsrigH dadipR @3s Is to GAIET) dztsdk
¢ v A d dzls Bondraet@l., 2023 . [ HddzMmilse jdzdz" 3 dL EMlsOdztso dzj dzc
f ster W dzw j Isfywi dggd & s W e Tef dsidcts tc QBdndraet(al., 2023 . ]
fpewid M +tIkdd3 o dgOMBELY HJ ze@sISE OC JL i3jdvjls
BstsasdzHtedwv s MCjdzjlsd » &3 hy fted wOLoadlsdd [rr



90

[Ca?*], mkM
35 1
30
25 1
20 1 2 1
15 1
10

5 4

014 4 4 4 4 4 4 4 4 4 4 4
C324

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Bpems, MuH

200 “
175 A
150 A
125 A
100 A
75 A
50
25 1

Hmonb Ca?'/mr 6enka

KOHTpPOIb mdx

{ {MbEWmEEdH 2C ydW -LODHIERE Vts 0 B st5 5dzH edf™H )¢ .
B W2 HdCtsaExds dif200 ) ) Scdsh j dzdj § sz Ao Ols
Bd EtsdeH ted W d3d  dpyChjdgzifilsdz Had € t5(cGsts delsfty tOdz1) , mafikdg'dfp B W
(CStedp OV sBOOCd: B]ls B szH4dld d oIfg I pt) s Haa OO di3d ¢
BC[) ltejHMmisOodzj d HOdzdzr §j ksdfdudesets Sy ted dd
SHAGSE ) § OOl Bissitdrtd?. odOdsesdud j tjL L
1 S jtod d3j dzls OR . RS tsUis® s ddgidaizde J 2 v dBy Shydsiz i IQdz" 1A € 56 S
dmdxdzr § A.tcj HMlsOo dzj dz@¥ Mtej Hded j L dzOyj dzd h=5N*ifls O o
tcOL d2d yiBff ¥ HE f OtcOd3j Is t@deglefl Nd2d Isds ~CsizRldde[Rdz dz" =
fisOlsdMmisd yj ME<P,05 dzOud i3 ,

10 wdMEESd )i ftojHilsOo daf digklz dacthddds Isjls JAHTO ¢ j &
YydC dzsW d e dz00dy % © Mk B iv Mndfitfor’ T Bt sdaHtsd 2,

¢ J dzg lddzhy mdxdzr § 2, O OS] Ydotslsdgr m HSCBsEets Is
HdMstesY Ydydlsde' = Y dotslsdy » - OtOEd] Jodzts] Ayl § gz Iy go
¢ sdzd AR @ 5 MteOodzj ded® M ydotldy B HJCBE IS
mdxd3" § 2 MmigfQUSdfflsf HBMistse j todats MABEHLY, O J UsdntW dz s t{detricfupiz Ci
fnd dzls OL ' 5 MictOdzisizg siatfs dzb g dz' d3d . vuOCyJ istsdls
Codzd UMNDACA O Cslstster 2, COC o] HY tdMOBIOY s fipws,  oWdi t
Bj BB tcOdzj (Biaara@tal, 622 [ jL LEckk@E| dd | &jlssHEsd

9 toJ RBifsde, dzOMmizs s H O drddzcdaf M dAFdQz dizts ez B j s § dz
dL Bj dej dedd bktesodzv L CMYted MijddsL aisdetsla ,j © PRI ustiz] "daf
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{ Mk debstc@F dzj dzd jj deStirdom jizh § B ZO € O o5’ MPTEYs=i s dpj dzl
BlssosdHtedY s NS djlsdr & dgidedy] "di2h. j A on d U E 5 ik
d BBz dse dzslslsd dze © d sls dzts i) df lf jedz detis (2O ©gzasy MAE asE:Y
fser o dq lSOSdasimitagy iR T HSSIe® § $ sugsdgsdzig 4§ . (
CECMYytcd Mid v G tegste f B dr@af Bp 3" MPTeYsi " 5 dzj ddzisdiiots § dzdzO W
o o) Odz' dzts dg 1o09)j.d3jldee(j HMls O dzj dz' Mitej Hdedj L dzOUj dzd
TeOL dzdud™ d&iyHE bktddeid® mdedgsby 2dd C Bl jogdz dzf

MisOlsd Misd ud <05 dzOyd &i3" ,

g yYdls O sEHNjWdANRRIs £ tc ©2 dzgj MdzOB s {1 ¢ M telg M)indded2j Iddf
(Stepienetal., 1993, s yJ &3 Mo d HApAs"jefizL fplentEDEBE kB { | Ists oy J
B BtsdzH torfiedyy § 2 Etwoseojdz (1 lssegts Bjdz¢ O L dzOydlsj dz' d
Ylsts o Effdgthdzdwidise § dzdetsj [z o ANER )y J Gl £ & &z daS OO ik
MPT-{ t3tg(Karch et al., 2019), ftcdotsHdls € tjL Ctsd3lz Mmded x jnubke b
ydwlsdzr 7 ¢ Cazn oo ydnd ds?2 fster s McOodej deds Y
otcj 3w Mmdedy jdedy Stdzdyj Mmlsea O Hiclzc JANTLoVBACGEKSATAE -~
mMddzlsoOL 7 ) fts oMj2 odHd®sMIsd, dzfj tCOLTM90jls
B3d Is s ndsXzH IS j digf Bydzr'$r d dzMBTefytia CIsd H Odzdz j o dztso !
otsftesh) 5 COdd MY ydhdfldphlfd e OBy MPEBERE b dzjj
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Wistedzd te s o Odzd d (Kdshkin gt dl.z2@04 Bahafet al., 2007;Endlicheretal., 2009;Laker et
al., 2016. Il st 34 ot ddv sy dzts f tsdzO NI, 'ATA -fndisdidls Ofiy dz
VDAC1 9o ®RBdlstsatsdzHtedlyr Ay MpQiCdgjils ddsBzmdzOe dzdo O Is Mmd
mMdMmisj d3r sCdMmdzdilsj dz¢ dese s W sMW sted dzd to s 5O digpff s Mds B
dFIstsn BdzH tod Odz! dzts I Om o if W If (BCaljagn et alf 1997; Wu et al., 1999; Hyzewicz
et al., 2015 v OC ¥y J Missdls GlsdijIsdls: fmdzd 3 4 dzd JMPTHf tistice dz
yqdCazswWddzddzdO 1 o d&dlstgk Gomkd ¥ 2, MC pizssdzj » o tslis
ZsC OklsO ¢jdz20 1 Issegts Bjd&ZzEO, 5 oMmMj2 odHddhismisd,
qdzHzCydd f§ster . 4 2mlse dlsj dz¢ dzts, cOdzj J B'" &Sy
B2 Mmddydddi +<Shftmndd ¢ MDY 8t tdztd J tingdsg bj dbathdst
dz0 + WWj Clsdo dztClflsL! O adddandzag i dferfitaltc2016.

1 O dzets  tsls d3jClsdgtlsy j, © OWlis t=tc BNE' © B ddrS AR t5 tc ' o MG
3" hy@3 @AAf sHIse jQdpHH G dzsdzOB StcOls sted ryYdwwtd [t
UM Ote ¢ ts cHigdWe doyly dgda" F(Bround et al.,, 2023. p o Istster WBRE ko Ogzdz
B JSOEANT, Widey ozsded ¥ § dzd s ykeoMmlseo dlsy dz¢ desmisd oi3dEtsA
Yy doslsde » ¢ MRIderslick aptf g j dzad ¥ B lstsn tsdzH tod Odz! dztsR ozt L
cOL o dOFSsdzsedd dijshiyzj Isidss dR_j" jAfsE B SO dzs, Ylss ©Hdzse
ANT ( yd ¢ dztsW d dzd dzO ¢ ftcOCIsdyd MSd i = NHeEHf fslde' " & ¢
BlstsnsdzHtecdw s ME jdatsaP d Wz Qdz ¥ 2 dz g ijls O D & 2z &5 &
HjGjdzj cOIsdoe dese s 1 toisd)f) BV ¢ ydgzd C ek dzDslkdzj - .

3116, [dlthitsdHtdd dgShmdkidi? Hj Gsdhstedtlks s
e stesfisd eOdhnfstlsO dsdss COkdw d GBhjdf

RLO®JMmlsdzts, Yylsts dzOtclkzh j dzd j stcOdzMtf Stcls © d tsdzks
BlstsnsdzHtcd?2 lo@O>pglze Jdetis@z' s © tOLoadIlsdd HJMW zdzC
ftescte] MMdtetso Odzd ¥ f Ostsdzsedd CdzisCd. s'l ¢ OUOgds
B Istsn sdzH ted 2 detcOjls 90Oy dzlz® tc ts dz! o tOLoadlsdd
COtHd B Olsdd tcOL daggngEmbér etlalls JOB4AzEadd]ed al.,(281il;e5raciotti et
al ., 2011) , CslststcOV | rArQtc OB s tz® N jlsd® ¢ sif ftpdy iefeetis{o |
OCIsdo dztsmls: 15 @@ defg f s teds @z Isde j dzdz® © d34 d35B e O dzlz d3" B Is t
L e Jted d3d dzlsOdzr dz" = ff 8 o/ iy edsB@dadZS sz o " " tsHEZ
tstc ¢ O dpj fistd dzts 0 daplgfith) Iste-s Y Y dzydilsde" | Y dJotslsdzr Ho BOE®E d
fded % § dgf jsdesMisd bePENBEESDOsdHted? M j djlsdts?2 &z
B Istsn sdz Bdzls g dz' dzH A C dg'c Wi fBBC d 1) . ddOdiH] s
fMded 3 4 dzd § t5B " 'joc s Ustists asdH teg] d3= Y ripkdsrdZy Mafidn RE&Ad 1) .
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t IMEmBEES stesMis! StcOdzhf Bt RO Is - =5 uzs to § gk Ydg sy Azj Is d
HdCts6 ts mixgisf @ 2ddr)L Ad dzn Zydatdzets @ O 9 "FUSHAZEISts - tsSdzH tod 2
BT § 2 etz tsdis wdix@zC e (2P BY f OWj 6 dadz’ 2 o
Mg dzi CIsdodzsets  dzj CIstesHO. 1 tej HMIsOo dzj dz@é H Odzdz j§
ftoJ f OtcOls] dBJlstsndHted?2 . ROt yizdzi ©j Ykt 5§
L ey jtecd 3] delsOR. [ OCHHd BBdAds 2k Bz tc§ BHJ dzH 2y d 618G Od
(oM stesMmisd dzhy gz ydtetso Odzdztsets o' A SHO Jdodzse € O
Br Yy § 2.1)BNh d2 Ekt'twe jdilfils 55 sdzg Bde” = @C ] Wz togHMjsD o dz
fted Hdedd L dzOUd dzdv N fls Quizpe led20 'zd mid o' 8 W39 3 A tinghe] d2

Brhi2 d Codbtesdz dz2" = Y do tslsdgteR00ls Olsd Mis d u.

ldzz Istc j dzdzw W  d3i d3B tc O dzO (R lyytg AAS BeH tdav2H  ffisiHtg jtakfty iy y
(Checchettoet al., 202). Lydls P j dzdzdzlz © He o pPpeoddydis te
dzO 3 H j dets dzd B3OdEAf(I§ s~ SdzH tod O dz! dzts A3z, OCIsdoeadtelz j d3ts A3z
COdzOdzlz dYMisied BHzOdz € tsH d tc KEghisadyv  Casjlsdaticds 2 f tod Istc O
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fJted MistecBjCdeldixfo ror ) d M lisejih AR | Is tatdd)dafrif fixaislz affdmgiftsds - s dzt
(tod MR2@ESCtcd 1 bsydps i3 sdzOc6 Ols v o dzjudesy ts@®RdEdr MiIsOH
f Ostsdzse d d it s delilpf ctso Ols Hd MW E2dzC yd+ Mottt ts
nOtcOCIsj tcdziz® Valldelares ¢traf, 2009, © B PC MPcso Ols d&3J IsOB
HdmMWEdS yde, ylstv oty HH (MucoRBHRjsdzt2013;Changetal., 2016) v j d3
B4 dzfzOtew H 2, fglzd b 5 tydzH to d chdxfipfj otdsHlsyd® - - O toc O Lisdj jteod jL d&c
bdz' IstcOMmistelzCIs ey j, dzd @] BPLF ) ( eCied HPHREC PR sMsB Mise
tcOL o dIsds sCdmdzdilsj dz dese s Mistej MMO o L Issd3 Btec
ZGdzd Isd dzd 4§ Bd Is 5~ 5 dzH tc  O(die flpBilEs ¢ cutsds] st)dstOi @t o dzj dat
COdzdjornm COROMB GEE-OMegze@rdzr O pisHzd|sByytksnls!
cjfisdzvtedL 2w COwHdBRBIBsYdIsT sOCdd3 tsBtOL t5d3, Yls
sMis 08 smw Md dzr tc S(BayensfadsGeMaz@0083Burg and Attali, 2021)[ 5y dzts
ftoj Hf sdzOG Ols' , Huldyst i wdte' oS j@&mgddsio 2 daf Bde@azj < Oz
B lssr cdgy tsdhrss Misea e Is tcOLodlsds Otdlsdddd d ¢ OtHJ
MisOmdPl 9 f Is f(Fauconnieetal., 2010)

32 Jdzdvdedj cCdz CCtelsdCBdHO HjWdOL OCBElsO  dz
Hd MW d§ yig e i Isisv jdedjils dets 2 3 fipH i dgB®Isis®'d o 1 & 1 j dzd

) dZOMmistswh jj otejddY tHddzdd3 dL dzOdBBdzj j MMk
ftod &3 dff dadlg d o so st @dezf € sstzis Cos 4y Bils dztsmis d , HJ W
e Mzd@BS 1 as Wodwjlsmw J teas'Hds b ety s ARk H) s OB wrg 6z
MOdzd s Otecdzs gz dzOH L stez L O COyjMmlsotsds ¢ dMEDA)Y - H dgv
dzy yd dzdw Asr fteimmMisOo dzv j Is-f s 52 sSEBRZEPL Sdzs fztsC tStols
tsB &ZzOH O M j ] MteOo ded 3" d3d Ty dzd d3i3ldf dedstishigfko fiste jtsfiftf dOedzi Isd
des dBjdzi J o7 Oy j dedzr &3 HtsBByder B3 + WW i CIlsOdRRd ft
B IsOBtsdzdL Jtezw ! o (4 ud ddf2l-n 5L OF sl ¢ dizs 5 bdz@3] BOs t
RO ccdzt CsCtstelsdStsdHdz J tojyjtflststero,r Myl s tog dzetf v d
ftosdzdW jcOydd CD4+ ddiWtsydlstse, dts o Ists Y j ot
M smeseMmlselzjls §SHOsdzj dzd¥ d 33z dzdets 6 5 dig Idjoydst=R  dls €
(Markham and Bryson 1995; Bylo et al., 2020) 1 5C QUs®dztgj, e 5 M sdz! L s |
HodGOIsjdzt dzgzr MY s detsMmils! § Oydj delstse, MistcOH O N
d EZzazzwW gjuskzkze Mmd dziz -df ¢fpjutdaiz f  dBgtodet af d2020) [ H dzOC ts
ftoddsj dig fadgj dzj Mdgy dejsp 53 HOJ s ¥ W sBlsQuiaf B3d IsOC d Bd
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skhddzc O, {1 tdlsj B30, cdwmikzlsdL &3, ko jddyjdd] oj MmcC
¢ Ols O gEefolet@l., 2015; Griggsetal., 2016;McDonaldetal., 2018) | dzt S B8C tstelsd € s
Bsckzls d&Ottkzh Ols! 1 ClgPkf Migde oc Hgels & OH AY fHadaokEe) ¢ §
al., 2012) Yylsts ftedotsHdls ¢ ~totsded ud MSC dd3  dsddshtf WOrsdf M
f tcts ¢ ) d d3@xiz-ydBctrakmanet al., 2009) ] yomlsdzsmis d , B' dzts ff 56
f tod d3j daj ded J Gzt C 5C Sl T gzl s 90 O botdiltjdHégldacddjs d tc 5
fn d dzlsdir LHOY dzts ¢ ts(Quagtrozélliétal., 2017;Hammersetal., 2020)

{ {fMkBEES LSO Hj W &ZOL OC sl O

dlstsdls Blsd®jIsdlsy, ylbts ddujets dzfj dL o jMmlsdas fs
Hd MW E2dzS yifd tcdzbs@tc@dzv [ 11 odzODMmMEBW L g2 ftc © s 1§ 3gjin vivd] j
o dzd W dzdglp Isted B te® N d dzdatyents( @ o Jsy Je@q ' o Is  REMEHBEHMHBEJ
IS4 ud ded § o ipdig$h)j dip®Mis s dad 4 IS¢ Oded ME J Widg BUARQ s digrd
OCIsd o daigfiides m tsdzH to d 2  dsfiy Qyj Holefj risisdlist-B & dzy d d=dzt 1§ 2 O Is
ydoeslsdzr n HdSEBEB Isdf O

Aens 0 Aens 29
3-He eAbHbIe MBI NIT-unpexunmn puspacrsopa Qu3. TecT, rIMCTOAOTIS,
i ” - 9 KasKABIe 2 A (4 Heaean > MI/IKPOCKOHHH, OLeHKa
Aukoro tuna” (n=9) A AHL ( A ) pYHKITUM MUTOXOHAPUI
3-HEeAeAbHBIE MBI UTT-uabexrn APK ®113. TECT, TMCTOAOTUS,

“ ” >  MHKPOCKOINs, OLleHKa
Aukoro tuna” (n=9) 1 mr/kr kaxkasie 2 AHs (4 HeAeAN) (YHKLIMI MUTOXOHAPMI

3-HeAeAbHbIe UIT-unpexkunn $puspacrsopa Qu3. TeCT, IMCTOAOTMS,
p - >  MUKPOCKOIN:, OLIeHKa
mdx-mprn (n=9) Kazkable 2 anst (4 neaean) pYHKI[IN MUTOXOHAPUIL
@3, TeCT, THCTOAOTIA
3-HeAeAbHEIe ViT-unpekumu AGK MnKpocxémm olIeHKa
!
mdx-mpimm (n="9) 1 mr/kr kaxkapie 2 Aus (4 Hegean) PYHKLIUY MUTOXOHAPUIA

t Mz cBEES sd dMMdj Hise Oded™w o dzd W dzd ™ H j
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SE
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321 1 dedwdzedj HjW ZOLOCELO dzO § OttOd3j Ister H' T
WMWY sted dzdtetse Odzd W djolslsisiBiENgzH 4 B Y € § dig dzls @zhjd2 A

t OLodIsdJ fOstsdztedd [ r Msftetso sy HOJ Isw L
¢ dzj dgdAy ~ o yYOMbdesMisd, Mmdedyjdedj s L WWJSIlsdodatst
ClsBOtcOCIsj todzts € OSGdz] HApWdz! dizs dZts +mf g Isfee( stz &2 3 d o3 62" -
d MmMtr tcOdalzjj Hsjnareizddy F IsOB dzd yo 8) .

OB d&d O g™ defisdz® § OwOdjlster Hr 2Odd™ d 6§ dMdd
Bl sh sdzH tod 2 BTG s dan § € ts cnmixdy 20, ot dzj 6 d L 5o O dzdz
d BOkOI s

stsmMissfutsmissy atsistsy wsMmistsw I s ¢r AO
2 3 4 3Ur 1 a
dedsts dz/ fiddz dzO 1 3G slsdztsmd s § ¢
dHddzd yr

[ rond o)

Csdzlstets ( 15,9N\1,6 156,3N0,4 26,3N\1,5 2141N185 59N 0 , | 295N @3

Csdzls terfsazs| 17 ,17N 142, 6| 26 4K 220152N 5 4 NQ 294N @4

~

madx 16,18N 124, 01 27, 4N( 200172N 4, 6 N'Q 2,92 N®,

mdx+[ A s 17,0N1,8 | 1521N6,5° | 32,3\1,0 2232N 26 | 478a*" | 2,95N 06

[T ROdedj] BlstsnitsdHtcd?2 o Mtsmisswdadd 3¢ rdrdzn iz vy § s
BsBRsdHted?2 o U finsddsusd wasafOdz® o dzj diS fdidig il & &8 ¥ 5 t
cOL 5B dlsj i yfgaOo dzj dg¥@ MtejHdedy L dzOYj dedw . n® il
Codzdyjflsots ydotskpzr R 0p0CchEEFdo Cwp<f {0, 05 das
mdxd3r § 2p< 0, 01 fHtetslsdoe ‘GptekzPd 05 sdelistite dr'< ;s dzls to ts dz! +

R L Is OB &dqzts™ dzts odH ] Is! | Y Is iedxdz3 38 s & - SuizH dgt difm
L dzOydls§ dz' deats § fded » § dhfld d Bin&EwisdBdedets ¢ sA H' - Odzd ™
Ce1L WWduydj dzgs©O H'™ O] dzt detsets Ctsdzstetsdzy 5 Mis@o d
Blstsrn cdaaixtize  j 2, §ftsdzkyOesh dr HJWd&OL OCtStels, £ OtcOF
Hf ~Odedv o MmMtsmistswdzedd 3 dO 23 %. [HAEZOSCBS SOCB2 |
H' nOlsj dz' detsets Ctdzlstetsdzv BB Istsn sdzH ted 2 . 1 Istm Oy Hzj
s5COL Odzts o dzd W dzd W ZO0 HtekzcecdJ f OtcOd3] Ister H' n Od
BlstsnsdzHtced?2 MEC j dapdsdlgr Tj 23r "IygO XL O M dJotslsdzr = HJEC
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Cdt CCtelsdSsgHT My shse dz 5COLT o Ols! ©OL 5B f
flotswodwey hig jnded ug dedd MS stesMisd H ' SyDoed et alal974f & fi)
[ dssritdHtedd MCj dageiistizh 32,8 Y gdzzy®eh dn [ As, Is

Isj dgv j dzyds € bkojdzdyjded® MmMCtstetsMmisd HM - Odedw o fy
Yylsts twwOLtsBh O8N jiL@fRdmsd dd fygBwddOSsO jcot di3ilsOBt
mMomMsswdedd 4 dzgj ftcdesHdls ¢ dL d3jdzj deds Cs4 WWdy
dbral J. ddzj HzjIs tslsdzjIsdls’ |, Ylsts tcOdzj J f SH B dzg
CotelsdStsMisj esdH O 6 H E2PL B gets dz@zlz YT Blizstf Otc Od3j ISte”
(Brouilly etal., 2015; Byloetal., 202Q.

sO¢C fsCOLOMks © ed&kOsosj 3.1.1. 2, B Istsn sdzH te d
M smMseMmlsolzjls Mmdzdy j ded®¥ bktesodzv oduvA -3 @p§y jzgedz@zr R
COlsd dzO dzOB dz H O-fids MY ozdf deotcsMEfd@y d IFdz" = 3 d o 8B5.de" -

ltcd {ssdz sy des o dHjIs! Ylsts ddzH zydtetse Odzdzts j
OCIsdo desisd BteeOdzj zdz MY sMtseMmlsokzjls ko j mrtkdg tzd? .
o Hickzg ts2 Misstetsdz Eydlsr 9 Ow ftoetslsdoso smtf ©Odzd Is

(Markham and Bryson 1995; Bylo et al., 2020) By dzts fteJ HY sz d Is
ddzlsj dzifd o desisd o tsmtf OdzdIsj dz' dzr = sl fPfigRtse fas dzip:
HyWdzOL @¢ stdfjstslse j Isflse j dedats, ddzlsj dzimd o dzsmisd yd¢ d
sO¢ Y4 MmdedL dls! f slstcj B dztsfls grhjyder » CdzjIstsC o
WizdC ydd d3r hj ydzts? Is ¢ Odzd , Cdzj lgas @z Jv tsdefy Bazjztedaz
odzdwdzdjy 1 3§ s@BHAERPISO RO OCIsdo dztsfls: W4 tedsd dzlstso
CdMmdztsis.

280
S s 240 p<0,001
s I
3 g 200+ -1
L <
S © 160- 0,05
2 £
z B
& g 80
< ® 40-
0' T T
KOHTPOMb KOHTPONnbL mdx mdx
+[0dK +Q®K

{ dMEz3BESteso oz MC j ddf YWBEE § .6 HiNlsOo dzj dz' Mts H dz
fls OdzH Otcls ZOY ©MEBS O Misj Hdzj ¢
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322. 1 dedwdzdj H W DSOS blE@kdlo s D s dahEdjiidg B hy
LCMYf jteddsj des Ol g & ctekq o

rdmsteChgs Yzl MM dzg BAAORd i34 ¥ " dJ (B Mmistse ZMdzse dz
9 Ibtd3 ydi@ngzfls j dz' dz" 5 dzOtelkzh jdad j &3 t6j G 2z dzv y dodts detBd
COd yqdwy sCs0Q®dzts 3d.14,CiHOB | My to s a EaOu@ js fipdzdzy ikdzd .
LW CIsd e dats fyls of Siase dzts "Ojdzzdund W dsfigdjlsdsjtesidpHitizg H | dzmdis” ¢
B2y ORd  kfls Odatudsdsl tzB ts dzH e d o3 &y j7diz) BgedA dz' B -H ]
HiWdydlestz RH j &t dzfyls Wipfepldss  C Olsd ez d L WOkt t
Mdzd 3 Bdak js o iplesdzs "y @af 8 M Oo dzj dzd ¢ ) BB 19 5 AHE(dRHEE
(tf iz d3§)CI { Is hiphlzlz f @sid d3d dalf o dz O LO@ Fets te lis Hagtdste a0 apdfgC ts tets ) |
b dzd § & t@1ss0 dgds 5§ fig Qg dzifdg'day = v d flsiosWd{gal sdz’ & Y do s dz
Cdalstotsuzd dasBdzr & H J Qo B¢ sk ©F © ¢ sty € G @edfiHO MmS st
f ¢ dzts huj@tiigls 50 szl d® HJC e Isdfo.

A )
[Ca?*], mkM
60 p<0,001
ca?* S 80-
50 l S T p<0,001
4 —— KOHTpOfb LE 60
KOHTponb+J®K %
30 1 mdx = —
madx+[®K e
20 - NS
20
10 4 \\ — e é
S —— 5
=
0 v ¥ v T v ¥ I 0- T T
L 60; 4200 180 240 3007 1360 KOHTPONb KOHTPOMb max mdx
Bpewmsi, ¢
+0®K +0®K

b dEC @@ j adj dodse SOd ydw &BJlssD 6dHtEedw

Sqdzj 5 CO 56 dtsh j ded ' tocfitmidets{oy O oS ™) teckctg teizls © dz

(8B 00Cd: &BIltDtsdHieddo Mg jd/Isdez)m ). ¢8I0 idRils, @0dz dz
s qudsets + CMYjtddj dsO, fodbyjdd j o SHAS d
O ZOmE e dudy j )L kzdz Is QgL Geor dolipld dff tcziz \Eifptfr | teod o dzls

MC st fldzdyd BtelsO » BlstTSdzH tod W 5 teyChjfiptsj Gsoddz jmdzr o5 i
LdzOyj dzdv N MmisOdzH Otefe<Ow ©h B SO Mmtsj

SOC fsCOLOds o cGdz@oj 3. 1. 1. 4mdxest j BdBOEBE
Mih phHedesj o' h jdedj btesed dzj OCIkdo dem? FEsAEG
CsBf dzj SMO COd ydjotsets kddfstksjtd, ykt el
MCUMCUb §, €0C fjHftdkOcOjlsimw, ftdosHdls 2 dndzd
BilssocdHtda{ ., H®dzzyjdedz | ©® SSH] &OMssYh jets
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OdzOdzts 6 d ydzOW Is j dzH j dzwgziwH J figts izs @ dzvwh ipitfihisfidststpr ez B h j 2
37). | AnftSHj tOBtslIsT a3’ syjdzddzd odzdwdzdy HJWdzOL C
Codf dzj CMO CPd Gl se®, Colsser j ©ftejHj sl

BflssntsdHted s MSjdjlsd & & hy {SMYjteddj dlsOdz dzr
MCU d MUt 6 kzdvwiststs dats 2 mMkel jHddzd yr MI CU1) .

Mzel jHddedy bkddf tstcls 80O teg ¢ i &d tiidsjjls: d stdz) dzfip] s&l® d3
Msslse jlsMisedd M WdL dtsdzts (Gorgi éf @l 2948) Y 1 ISty flais dztofipsv
foddjdaj dedj HJjW ZOL OSSO daj oddwjls &0 ke
dimdzj Hizj B3" = Gtz §f 3do Bl distemtediglzgetsC Isj dzH j dzyd ®
Hisdsd daedgl0ls d o dzts?2 Mz Bhioj Hsdsds\hr tndauigeldf v 2 ( t8d7ij B) dats Cu
a3 dzd J 1 sts dzj Msftesotsy HOJj Ismw HsfMistse j tedd d5 ¢
B lstshtsdgH tod W m-H jHElsldssY cRdz d3r N § 2, z@usOize®ls b f I
¢ tsdzlstets dmde BAO i3 ( BAMe des @ dzj HEj s Blskjlsdl: , vyt
SCOLOdms osddwddY &O Lisejd' tjekbdvlsctds? MNke
B hdfidzj HEj &' &7 cwkff 3¥d9slsdy & (ttdmkdess

= 1,57
8
Q
MCU e S S S 30 kDa ok
O 3510 T
s = —
22
MCUD (W S - - O (D 3
gLos
>3
MICU1 G b GNP @B 47 kDa g
S
KOHTPONb KOHTPOnbL madx mdx o - T T
+AOK +A®K KOHTPONb KOHTpPONnb mdx madx
+A®PK +A®K
2,01 2,0 1,5
x & [
c p<0,01 & p<0,001
g g T ’
3 & 1,54 - 2 E15 0 i el
oo Qo 5 1,01
=7 == o
2 2 22 £
23 107 e £ 3 107 T S -
28 28 2 o051
25 2k =
> o 0,51 > o 0,54
o °
i £
° o T . © o - T 0- T T
KOHTPOMb KOHTpOne madx madx KOHTPONb KOHTPONb madx madx KOHTPONb KOHTpONb madx madx
+A®K +A®K +Q®K +A®K +A®K +A®K

t Mz Ctetse dzd B lHakdshstClaj tcO® o i3dls s HBsbpgtclif 2 7 ¢

sdfdudz” § HOdzdz' § ( deii3izcidisfy didsisdz'daas O ¢ sdzd yd Mise ts
MCUb( 1), MICUL1 (1), O OSH({r i lsduskipggdzH 4u@wZ |
B 4 A.t.jHMsOgdrjdatfrj MtezOyj dedw N s Odtn=Golpls dzOW

vO0Cdd3 tsBOL 53, Bsy dzes § s dzOG Ols tg d sytisHadiAH jte@dds ¢
ff smtse dtshisd ®&dlstsadsdy tod d ) kjgWrjdaidgdd] 2 § scdztsh Ols
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COodz yqw, ybt, oL Gsydas)? & L ipts ss@izds O g dzq §) tze
Cudsf dzj SMO SO ydiboeEoRtchsgwOnkz,j sy M HO

ZCOLTr 908 s dzO M smtse dztsMmlis ! Gzt CcCtstelsd S BdHBO
i Jj toj dzts may d Sdgjodzs ted® dpQuzr - Cdzj Ists Sz Is B X wHalzm©F O dz! dz" |
(Passaquinet al., 1998. 4 Httkzets?2 Mlststetsdz |, mMdzj HizjIls tslsd3d

bded f 5% 0 eGlssqd dodedydi 2 OGSy ] &y fhdsidl gd, dd
LWWjClde detsfisd o3qlsts 7 (2B EaPW@ datscts HT R Odgd W

3.2.3. | dzd W dgd¥lj Z@L OSC stels O  dp@-LdApHIAR U0  Bd ISR 5 dzH o
Mmed dzj BBtzy= + € MY J tod d3d dals @3tzhjde" = ctelkzy ¢

RL HOdzdzm 3118 dz@a'H dzts, Yylsts twOLodlsdy f Olstsdzisa ¢
Br YOomdxdzr j 2 MftesotyHOjlsMw  jtoj ctelzL Swxf2 frogedls)ty ~dz
mlsts2 ud o wjfipisdd Cfs tfedghdiz sitd'd.d  J  te O Birsvivge dify'jdrddjjdztH | W dz
2O wOLodIlsdy {Isscts -H josdy ms@ » dp HigRiclksdf sty dzts o d
B IstsntsdzH tod d dff) Qyj cdgjlsndg d2nuedsy § 2y smise dz'  ff dssdizs™ O
Ctsdzd yJ Mlso s HtsB Q9 ¢ dtsdzts o COdz yqw fts Mtc Oa
Mesftese syR@dBNdzd ] 3 §OLOMR] steO  QaPiddr 8Bl d 52V o gzekg
ModHjljdz Msoatsds MdzOB 52 EMists?2 yd o tsfidPT-tfisticte © dzj dzdz

A b

[Ca?], MkM
25 4 1 KOHTpOnb 3001 p<0,001

2 KoHTponb+AdK p<0,01

20 A 3 mdx =

4 mdx+[QoK 3

p<0,001
200 — —

100+

& _
—
Z)
"
N
-
HMonb Ca*/mr 6enka

Ca?* 0_
T T T T T T T T T T T T L]

0 180 360 540 720 900 1080 1260 1440 1620 1800 1980 KOHTPONb KOHTPONb mdx madx
Bpewms, ¢ +0 DK +[QOK

{ d HIWEE dzH & COUaf -G d HMMREE BWie o Bdlssh sdzH o™ ¢ .
B N2¢) I1edsh jddi §shdj Gk dddcd v aifs @& § ¢
B2, 1 5BO0Cd: B3] IsEH tyde B di3c ) Waitaf jlsde @D 3 .
) 6] Hipls Oo dzj dzr yae®clzdz 4 S SEF i & dzls ©, 1 tsczke yj dedz" j
fcjf OOl KIstrsdited?. ¢ dodsde dudst). Gy d fpdass
Lem jtod B dals OR . #(j RS mdnis@o digddedsim sutr i § iR j dzj Is
ltej HiNls @0 dzj dz@ Mtej H dzd O da®yg et @n=5te jiHs dRjdzH t©
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(s fMtse OMEzj sy f tcOdzdzd B dzis © Gy Wiz dz' dprstizizsyg
(edmMiEdsS 1 tod stz Bdlstrh somxy e j < j iz zbdzy © o iz T
nOEOClkjtedL So Odzd M)! HOM dzgj 20 B kzd3j dz ) dpjdadgedD s
HsBOoa B dCafmdzjHse Olsj dz dzets, Mmdedy jdedj &3 § OtcOd3j Ists
Ctdzlstetsdz dzr dgofH jHWddfustdssdr oty % d o Slsdzr B . 1 tsdzjj Itse
OdzOdtse qydetsj] Hj2Mbsod) d @O BdltisdHgd s
fojHfsdsydls:, Yyt HjWd&OLOC skl fddy O) Is-f bisfipls 52

Irhj (Gi®B)O B' dets §COL Odets, ylsts fdedy j ded J
¢ j dzj gy fdxdsr 12 S  dMPES HEdsy jls BT ls! BEMdsse
ftso 'didjj &3 Ztesodw 2 dLtWsttd OHJ dzd &zOIstcOdzidztsC O
Wsted3d tolz jMPT-§ GtzCodis o dalzlstej dedej 2 d3j d3B tc O defi" yizdifistash 5 dg
r 4 2mlseadlsj dz' dets, By des o9 dHJIs! Yylsts o hj dade
B Is 5~ tsHzwidg iy dzncie3= § 2taf @)z BB.C

1,549
ANT1 S 33 kDa B
2
- F
2310
ANT2 e s SR 29 kDa g2 =5
3
8 c
CypD (NS S > Da g £ 05
> 0
2
=
VDAC1T W 32 kDa S ol :
' KOHTpOnb KOH‘TpOﬂb max mdx
KOHTPONb KOHTpONb mdx  mdx +OK +0®K
+A®K
6 1,51 1,5
® x [ <0,01
5 5 p<0.05 5 o5
o E- p<0,05 %E- p<0,05 é E‘ P<Y,
g4 T 3210 T g 2 —
°
23 25 =S 23
o o
a3 a3 g3
g; 24 T a; 0,51 OEO,S
>0 >3 &9
o <} ]
£ £ £
5 © o . r © o T T
KOHTPONb KOHTpONb mdx madx KOHTPONb KOHTpOnb madx madx KOHTPOMNb KOHTpONnb mdx mdx
+0®K +0OK +Q®K +[OK +[OK +[OK

t dMzWEE s dzd B jteffCHios dzO G O § o3r MPTetiy & dzgzdzls 58 ts dzH
e J dzjdgraydB" 5§ 2u.df d ydz' § HOdedz' § (¢ (i3 disfy dids Js dz'd dits O ¢
ANT1 (ANJ2 (QypD(), VDACL1 () o &dwfsidazjelsds ~ o™ "y d
ltojHMmlsOodzj dz MtejHdedj L dzOyj dedmm=@ fls OdzH Ot

lojHjddJ HyWdzOoL OCBtelsO® Msfteso Yy HOjIsMw  Isj d
Bd Is s - s dzH towodwedg” MG Q@S SO d YYdosldy » HJSBets Isdf
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C s d3lkisdzIMOT-§f ste¥ ANT 1 dzj tcOL dzd yO4 Ismw BjyHE ¢
ydotslsdz = . 1 OtewHE f inshfiRE h 92 BB HJ W
slsdzd sd Is! Isj dzgH j dzyds € dested3OdzdL Oydd bktetse dzv toj
Brhj?2 HSCsES®RISJEGe,s o dHdats, Yylsts o99jHjdzdj HJ
IsjdzH jdzydj?2 ¢ MmMdedy jdeds Ettsodzy VDACL1, Wstedidtolk!
BstsasdzHtecdv s BBJjdn ddhMMdziHk]j B3 7 ctokzff M dotlder

[ By des o dH|Is! Yybsts ktetse j dz ANT 2 ,d tediztp Is dzfs B 1€
Csteted dzv yde M tjL dmisVREY dgtsim s s CAiz3gpzi e Cydlg! Mo w
sCOdej ots2 MY Jyd¥ dudesilffte¥j H ER@OE QY BBy dzCYstE s dr dg
Wested3ddtetso Odzedd d tjelkdzwydd. 42 Mlso flelgsdt tsdztis,j 6dzLds
BJ®&ZE O CypD dzgj tsCOL" 90jlIs tejhOsh jets odzdwdedw dz
GJdz 1 IeAS Ots § asjizdzts s & (Lekisret@lz Oifcts OBz e 5?2 Mis Ste s d
Bdese W z2dzC ydsdzOdz! dzr = B j dz€ ts9  Is @Cdadjv dzdgts » JAEO & WAL
sCdmdzdilsj dz¢ dese s W tsMmiW sde d @ o 5 & 1O dizf] (G rahthfigdsa®) Ao dixdtu et
al., 1999; Hyzewicz et al.,, 2015. 1 0C€ B8dzj Y, mdzj H 2y ¢ M dxasls-gifs ts o Isf
Moslse jIsMise j dzdzs, C OdzOdzstsB teOL s¥dh g0 elgder(NBhisstaAypgc d t
et al., 2020. Clss o Mot | HEUSIdEQIGHO j Is 9o O des s ¢ Hiclz G c
BdlstsrBdzH te Odz! dets?2 §tetsded yoj dismisd, (Badell etal, 20Y d3
Ztekez dzj stec Oded y[ReolsamdBerdatsiip®l.ls Ouv j o3 dzj 3 dzj i o f
f®dHdJddBsBE, sOCy] dBoekzls MismMsemise se Ols: Mmded y |
f1YsdOSsdoOafdldsydets? cdBj dzd. [ SsdEzOfclz )y 4 e k
HyWdzOoL OCBtelsO diBsy jIs dzj 4 8kus] YMmlewe piyiRdidseeid Isjj s dAfsts
Hdzd Isj dz' detsy f toed d3d dajsdad Jf teidle tsaits] 30 § {QfEdstdeddietchld 2017)
I'sL di3t5) dpds 5 1 tisEsiz fiisddshppidr] spigsdzd | o3 2 i s 5 H dralan fiplsf @ M S J o
¢ sl WPBdyte MY smtse fglejimdafr Midudglz = € dzj sts€ .

3.2.4. 1 dzd v dgqf t ZOL QPGB G 5 dzd jd3T TFGmdoEiisiz 5 O dAOOC ¥
B hj ydzz¥ Mmddzz d o' desmdzdo sfls: y dosls

I LOSdzd yjdedj < sdeQ@d@i@@mE st Pdslsd &z dzdj 0 0 j
s fls sdrdidy des 2 1T Qdegdzbf W @ dzifH 2 5T © Gk § o it
0o dHdets, ylsts o8 H jmiby Ol faOE O sHB Ols v H sl s 8
Csdzd UMb o BdzsS sdz, MESHJ ey Oh g8 yj dzls taPhgdr digsd )ts O fi



120
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KOHTPONb KOHTpONnb  mdx madx
+AOK +ADK

t (ML dMstdsedyj NS OV E GO 6B L tgO" Y| SB B0 & b
A) ., € t5dzls tots dadw( ) AadE(IA)S, (1), HJ Bsdflstedtelze h Ow

NEHjteYy O dj yj dZsttOd dts oMY sdsy j dzde | ¥ @80, |
BBty ) ds odss sd, MNEOfEE@sYF dip jizls &0 o dats
ltojHMsOo dzj dzr Mtej Hdedd L dzOyj ded =3 Mls O dzH O

(bts MmodHjlsj dz Misaflegsly dzfy d endssfiylg flzd 4 d € dzse H j 6§
d3r § ydz' = otsdzsCsdz o  -is§ Ode] d IstzifRls oy Wsd &z filse d j &3
Cdzt SE&SdCsdHO.

lteddz dgj dzgdy H W dzOL OCtstels© 1sOCJj 9 j H@ls §dztRc
5C OdA . toq MtfAE jH MisOo dzj dr RIS oty sstsc BOY fdsd A s
M¢ § dzj dsrcycgr 1j 2 .



{ d ME4ess dz' Is tc O fi) SugiAS" ISidzjti@r dpro SR iR @ o oSzt dils oA gzl (

Ctdstetsdz tmdx(r () mgix-r A g, 0.1 &lstej dz& Odyllz sshis@itg Sug @FCOA3d

fsf zadilftsmtsdzHtcd?2. (o jLHBYSB2 wlsd3j yj dz' sHdzd
Btsdz " sd3 IzoijQitefdfg dgd d .
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[ sydets odH{ls!, YlsthCd@dybsdasd dyz " yr 3" b j 2
TOLOSCIsjtedL ¥ sfw ¢ ZOMMdyuj MS 82 OtoidljSkbtes2. |
fjtedWjtedd o hjydsects otdstdd, &issisditdd o
qkj sl hOssBteOL dzk®  dzd Ole iz tirg dagf dzdzlrr & Qsfefdidzts ¥ 1
ftsotcjyHjddW 9 dzj M dzj 2 d o dzkzlstcj dzdzj 2 &z3j 3B tc O dz
Codalstetsdz: +1 A s daj dzOB dz¥ HOj Isfqw MM jMise j dedz" = to
ydo tslsdzr d3d . ] d3r h Jj ydz A 9 5 dzts € dzO R -H iy Cdjyodjlsispizjna
sB dzOtclzy d o O Isw BsL Od ydzts tcOMY sdztsy j dzdz" | Hj fi
MO s &ZOL &5' , MOLS s ZOL BOIdUj MS et t©jlsds kdkdg
fosdj s ss MOt ZOL d3 & ERG S B dj i % @& @Y lszAOdEd
ZHdidddef § dg3gfde N jdzdj i3 N4 dledMizezgOeC s5dzj BROdz
Bflssnsditedd ©OMfsdkOcOs sfiw KOS xj, §0O0C d o
[H&ZOCE o bd stcOmbiekSlskte] ddsshitdHted?2 dJdjb s
BlssntsdHtedd hOdgtse JHUBAd W jsdz dats OB kah dj, f tC
GjLCtsEt oMo jldjddY &OtdS MO, yOfists ot o dzj
stejhddrr d ©wWOL@ider As)] EOBLGE] ARSI L@ dCuebify jto
MOtLs s &zOL o & oo HldzzO dstf s Wnd B o j dzd yj dedzr o5  MtsH
WtcOc ks destetso Odzdz’ o5 MOS 5§ d&ZOL KOs duUi MSdds tejlsdg
Clobfmixd Stddsttsd df 7 Ydosldr 7 SO0OCIkjtedL kzjlsmw
ke MOLS Sdzj BBOd dzts 2 4 25620 K iy [( Ao Tt tefs & B &ZOH O Is
h Qo qHdzs?2 Wistedsr, ) fsfhe jlsdj deder &3 BOlted s M
pfMistej yoOs kv GdlssnsdHtedd M &sSod d & ©OL tk
stz Oydw tOL d3j e O PRS i3 jitgts e  ( ted iz dzts €

A b B

KOHTPONb KOHTpOnb madx madx KOHTPONb KOHTpOnb madx madx KOHTPONb KOHTpONb mdx mdx
+A®K +0PK +0PK +A®K +0®K +A®K

{ o R | COW dujMSt] ftjHmisOs dzj ded § 1 to s ez oz

Hdzd 20 MOAYS s Bideed dgO MOLStdje® (1) d Sddujfls

stsdzdyd Misets dmmdzi H EGlsz" £0 Y Hetgzy B O & gzflzdz” Mtcj H dzd
fMlsOdgrtay ©h dBSC O Mj Hdzj €1
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10 tedmEdgz&§ OL Odz’ tej L zdz SOIsT WdLdtsdsedyd Mm¢
ECOL T o Oz dddls o fi) dedzts § dgd § y dzts 2 md dz' d 9 " dzts firdzd ¢
HiWdydlsder = XY do tslsdz B Oded frHtafGotis]izdly d B .dzndxdst s B d3
f sz yOoh dra HB"WOEED L OO tsbxfidisy edgtzdf jydzs?2 WkdzCydd (s
C s dzls tc 5 dH didn Isi3df s } Y dzy d Idslz" @iglgld . Clsts M d&zOMizj smw
ModHjlsj dz2 MisthtrdzBydisiparddzHatf d { Issets Gdzt CsCtstelsd €t
M migtgdsddy 1 e (Archer et al,, 2006; Quattrocelliet al.,, 2017) } ted 1 zfs Hkz jil
slsdzd sdls! , ybts 1 Issls IsjtcOf jolsdyjdh)idR? Ol iplss digid

& p<0,001

p<0,01

——

Bannbl

KOHTPOJSIb KOHTpPONb mdx mdx
+0PK +0®K

{ dME4BsEj L bd 50’ WdLdsdsedyj NSt to ki Mkd ¢ 0,
BN ydezy M dzk g o deshtzg e Gig®b dzy ded sz R dzd j L dzC
shdeC O fE9)H dzj ¢ 15

3.25.1 OC dzs yj ded j3A 5 ¢ dzOo j

s O¢ dB3ts ) dzts odH ] Is! fderj H fidsjQolxrg! disd@HdMts o 6 dzO o '
d mfdzj H s ofiPfiadtfls s BOIsd uj s OW f o sls §ouf tsfov s ) § Ofolef jloBy Yeias
ftoed dzgd dgj dzd i ¢ dz, € 5§ s wOdIsEasHtsa] | HiWdoL OC stels O,
LUW ST dO WkdSyds @qdishysdeHeted 2f 1S § dzj jsdise d s
Mststcsdz |, i tod d3j daj dzd J§ HjWdzoL O t# ® s 0 d3 i ety miAy Bk
WshW sted dzd tots 0 O dzd (Vs @pd@dsr@s alzi tzd R j dzd A o L )€ g dzly’ ISyiD -
(ted MBIetsCy tsdzj j Istsets, LiIstsls OGj dzs ko juwd dgdh Qgals dz¢
B s 57 s dzH tedd8aks S [ HdOCHSeZ ¢ 52 Ml tstets di" 1 2 disfdiEps FO® dzH
HyWdzoL 0¢C stels, Hiy Bsdemistedtelze s HOdz! dzj 20 jJ MPT-thdag ¥ J
(ted MBASSs s jMis! MYshsedshls! ttteOdzj &zdz OF ¢ & Bl d
tejLEzdz sOIsj sO¢ 52 IsjtcOf dd. 1ddLejMmisdats, J €z@§t
HiWdzoL OC stclsO dap LOwOYBHgigdelgy Hdzv f Olstsdzse dd . d&3d
vJd3 dzj  Eigidditi e dH st Yylsts o EmMdzse v A dzO M ls
Gzt C8CBlsd ¢ s5d HzOzZE idzdpasmisjudstrdfif v dzs?2 IS¢ Odzd, B yg o
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fdadj dzd § d dzls j dzind o detsiig ® v d i/ € Jltslp' djrtgd2ytii o (s tzds &) @S ¢
o sMiis Odets o dzj dzd § tc O( g i3 AR O tc ¢ dREY todzp vy, § tldiyd Iy j
B udes?2 Mddz slser e @ E N dzdz - ( edf st -

[sdzy Sdzv tcdzdzj ogjj R BBRGJY CBtelsdCtsMmisjtesdHise Wo
ltejHY 8dZOG O] smw Yls s Hy2Mlse dJ HiWdzoL O stels O
Gzt CsCstelsdSsdHde = 6 yjflststetso, Ylsts ff tod o tfHzdslaf
NFe B, ddedyuyddtelzj d&3tscish pdzde? L trdgrisiisdsti @tz Olets(Gue@itlandizd v
Davies 2017. mietsdzd yd Mc OwW o S I¥pa®\ydsvinw N K dz¥ ydirolir wislzs®
HiGjdzjteOydd dff W updztODd dag paf ) dzj tc @etefsdret §l.12911;Rgsenberget
al, 2015, ylsts dzOB dz¢ H Ofjlls B M d WiZD Uc@ulsiztfjmo Odzd v dgf N fualgten
wWikzdzS ydd. 17 dzs fasBE OmPudgts B jyds s BNz dzd tetseo Ols ! Is tc ©
CsHdtolzs h A-s €A fys@ls Jtclzs M dizf § RdemMB | R'dzj BSC OR , d
NF-e B Edzz yh O] Isd3rfificundzts?y dzi3] O dedfPetersonet al.,, 2018) S tc s d3d
fMdzjiHs tslsdzd Isd s , ylsasB MmEz'Bdzq H  elzdlz@ & 2 YNJ-dz(Cogswellagdlls ts A
2003;Guseveaetal.,, 2009. 1 o jHF jslsmpy , Yl &d lsasB sda s Olsz! azd P
Hd 203 € J (Bamet@.d2Ddrdz d dzv 2€ yd qLiuGtRISIOHSL @ 1sOC y J to,
L CMmMfted MMde 6 J dzseo  Blst 1 s, ¢ sH J te(Bagdwdllet alg JoaBsPdarrad r
and Sekeris 2008§. s tots A3y sts@ 5, Btsdz! M d dzfmlilsoe s fMkBi j HC
HM aOlsj dz dgts?2 Y JWfHdj tEdiEH2f] tgdgs sty f sH o j to ¢ KBI§Calvpetalg dzd
2016. s 08 E@L 53, tcjekzdzv yagB @dCisgbedztbRis)d &0 dz dz" -
dzd f sMtej HMilse j dzdets MowWL Odzde" =« M dBlstsnsdzH ted W d&3d ,
Hj2Mlsedd HJ WHAdmc@GsteldstOtelsdd ¢ sMisj tesdH e Hted [ 11
Msmils slyrdidydzs?2 ISCOdzd d or" desfmdzdoetsmisd o tslsdz = .

33 ) dzdv disg JsOB sdzd Uj MS e s d3tsdady e ks 5% @ [ o6 @ 4 daf
Bz S k@l g gH §@dzC ydsdzed teso Odzd j  d3q Is tf Rete dfHntisdes Wik
(s h j dzdzO

JHAdd3 dL § BSHABHB 0 IsdiplffsdztsL? 2 jlshp @i it if ¥3j dzj o
B lsOBtsdZd Yy MSdrn MkefMistcOlstses d &BsH Ezdv Istskdgl yhdg)sl
i judddd Cdjbid Ol dOEsd) 2w odgday s Isipw  ftejHuh jf
¢ dzj Is 5y dp Is tdAn§ebnizetzl., 2022)

] ZOMmistswh j 2 tcOB tsls § dmmdzj Hiseo Odzts o dzd v dzd §
detcOs h jets 90y)dgze tetsdzr ot ddesc dr  totsy gtHy.MAOZ). o
ViedHdipf sdz/ L 2j sy o COYJ Misoe j B dfifshafiigids)j 108 Wase sz e
CGdzd E 56§ dzO ( EyOMmlsekzjls o ftesyj Mi@E IsSEOkkb|gE )¢
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MdedzOdzdL Oydd . [ilOBtsdzdL &3 EtedHddzO MmewL Odze fp
O 3 dats ¢ (Condmbyiset al, 1999; Yamamotet al., 2011; Leet al., 2013; Zhancet al., 2020)

v OCxJ ofowa{dzidalfty EktdHddzO dz® " ¥k OdsS) izf tatigtEcRstasHeaf i) d
al., 2013, fts{ |s =i dots S ZQA Ay 'dzj daql§ s Csdzyj delsteOydd Lkts
StecOdzd L BO yJjdztseo j SO d Y dotbédd s Hp kE e gsiz
Ldzj 66 J I3 mgsB.HISOL

RA3j 6 smw WitOGd3j delsOtedz § HOdzdz" § 5 o tsL sy ddtsfls
yoMmksdtsmlsd, Mmtseh Odksih:! B J(Misd LseOddd S$6Cl
OH j dzts LM 1 Add b A G E Odaddtle, d daRts dztsW s Ols Eted H d dz
YydilsdHdd@sdsy s Ols, ftod dzj wjlsda] d iy tsof Qe ol SHECHG
z dzlz ynj jdstzed tc d3j dzls Ols d o dz" 5 O C OO s jj dzpw Az dzb y d ts daydy dzts
(Thomsonet al.,, 1963) RL 9 j Mistdasdzts 3 drlsqit W PR Is s 6 5 dzkz € dpistusdsy @
KBS Ot ® WeHdndedets2 ddh i dgd § jdep s3] Istsets, dzj
9rwodzj des kzzyh jozdj Wkdz2Sydd o Ekdz stcOmlstdBatgizicr
E HJdOBj s WjMmSdiddedd C57BL/ 6, tdfsudezded® ojh d &k dzi o jdBlzusg
(Belosludtsevatal., 2022)) toj HY sdzOc Oj Isu s sqists dazd i s 'dBiOls ¢
s MBYeujddjdz sCdmdzdlsj d dsets Mist] MNHOA 106 dfind S
s*-C O dzQ dz@z' ts d20d4; Kryipvaetal., 2006, 2021; Belosludtsevet al., 2022)

l Z2OMisswOp &is j detbdztfydzdj o dzzlstcds & b §dedatsc Ztod H ¢
BOMMr > de sisdetsd Ead |, fdn s | kO ©WOL o dlsdj HJMisteizS
¢ Jsdig B" YOn d MmJteHyj BsHy gl BIHIPNIsGsE Gz j
sC Odzj 2 SCtodelstetsdz dz" » Y dotslsdg = HJSCtsets Isdif O

Aenn 0 Aenn 29
8-He e AbHBIE MBIITTH NIT-unpeknu ¢puspacrsopa Dus. TecT, ’IMCTOAOTUS,
“ " (1=10 1 MUKPOCKOII A, OLleHKa
Auxoro Tuma” (#=10) eKeAHeBHo (4 neaean) bYHKIIMI MUTOXOHAPUIL
8-HeAeAbHBIE MBIIIN WIT-urbeKkium ypuanta ®us. TecT, rucToaor,

P ” MUKPOCKOIINS, OLIeHKa
aukoro Tura” (n=10) 30 Mr/kr exeanesHo (4 HeAeAM) GyHKIUM MUTOXOHAPHT

8-He e AbHbIE MIT-upnekmumu ¢M3paCTBopa ®Du3. TeCT, TUCTOAOTHSI,
MUWUKPOCKOIIV, OLI€EHKa

MAX-MBIIIINA (H=10) eXelHeBHO (4: He/_‘l,eAIfl) (1)VHKL[]/II/I MMTOXOHﬂ,pHﬂ
8-He Ae AbHbIE UTI-MHBeKINN YPUAHA Dua. Tect, rMCTOAOTUS,
_ > MUKPOCKOIIMI, OLl€HKa

mdx-mprm (1=10) 30 Mr/Kr exkeaAHeBHO (4 HeaeAy)  (yHKIUM MUTOXOHAPIT

{ (MaEC csls S sd d i) tidHs sk@uiddi'g deQzdiz® tOL o d I

4 byjbtsd dLojfMlsds? todd kedHddd o tjdkc
syjdaj dets o dzdw dadj ! Is 5 @ lsdzS W b dsElstsDs deda®d 2 W H
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fzh j Mmise j ddz § dL d3j dzgjdedy fted [, O bOCY] Ed
mMdmilsJ @ BIlssrnsdzHtcd Odz! dese s S dzlstesdzy € Oygj Mlse O
B" dzd or"BtOdzr o© MmewrLd m IHtsR r ybstsd vod dg®,¢ & O & tedsid:
tcOLoadIsdJ ddzhizdzd detste j L dMis§ dzlsdesmisd o ) e ddWw,
Ndotslsdzr = efalr, a s2a0k1li6 ) . l 13 MdzEyoOj Mlstsdls sisc
ftescte] Mmdtetse Oded § f r def Wi lsiis] L 1€ s S EOiZsle o fetdal], @J1dRd J
stesdzj bsets, 1O HBLO kRZtedHddzO ~nttetshts ftetswe d
&Pyt fted dhjdd/ teetal W 20@q) ( fr WOeWas dzsd3 H d OF
etal., 2022).

331 1 dzd v dzd § E®JMEEOSWaLE] ] M dzj bdats?2 Bz MS k2 dzO
Bdlsso sdH @dIistetsd dd [ ¥ h j dedzO

3.3.1.1. I dzdv dzdj EedHddzO @O MsEOsduiMSdj dr B dsa
dmtsmis sy Yzd dzd Kbz

SOC §sCOLOdBLL & igeWdid Bizg] Jddjs s  fdj
slddudids | yjtls', GswOy0shdj ©OL o dsls§ jidetfDIs gzt
o szdo sMisd: of MsS d2? B Hgssts | § i 5 dsif tzls =) &6 to ¢
Cdzd s5© 15O0C % J§ ddalsjdgmadasl mepa pdelstd @ usd teds o Wsd B O
Issd3s Wdifydsic d tisivtellg 20 j HEZM j2 € EMC Sto] dzdpt dyiisdzdd A H)ig 2
OB drmi@ SH] ] OdEf O OFDU], § sfilsOs dzj dzdzs 2
dmmdzd H s QdgdRdm s o H & f tietc-tzfs i dey d i3zl j H ] B deMisted etso Od
Ny she dshisl! fign jdd Jo®edL sdls Od das@ i & iz dsms d dzj

p<0,001

=

Bannbl
N w
L L

KOHTPOJiIb KOHTPONb mdx  mdx+ypu
+ypu

t dfzdbE) 4Bd SO’ WdLdsdscdyjMSset IsjMmsO ¢ do
B hjydzkzs Mmdazz d o' debsfigdze s Qls dzj g o BB deH dad § L dzC
sh dB ¢ @z fighs]O
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1 Oi3d sOCH ] Glsddud s L dowaEfisd 6 dasils dzpdd imEdde)
SlsteOxy O M 7 dzOtlzh j dad j Yy dzts fipldsosisif lasdizO a3  f s 6 19 flzcz ezt

ftesyj(i§iMey Olsd dzC ddzOL ", ¢wv d [Hmstesf tidepdstipos SHC?
(OB Az ©
v OB dzd yiO v O 9 jAR' Is d o distiis@Is d dz$ d dzOL T 11 d duU
LEMY J tod 34 dels Olgzihdg 2= c ez
rdotsls(dl)) | stej Ols d dzt I 11 dbuu
( Wz
¢ ts dals o ts ¢ 339, 5N5/ 3259254 26,7K3,0
¢ ts dzls te ts dz 449, 3N5 3727N25 28,7N5,1
mdx 854, 3N6{10276N1037** | 97,2N9,6**
mdx+Hz tc d H | 8236N101,8* 11169N #54** | 1207N12,6**

) 6j HilsOo dzj d&' Mtsj Hdzd J L dzO@yj dzd Vn NS tidecDwigh iPlscdstsizOy d
Ckf*fg .0, 01 fuslsde €mELOPILY c&sdebs bstzbdf© ¢ sdlstets

Clsts IsOCY ] Mffteso 5y HOdzsM! Chplrdjuigisned jodddz ~d3 elzdg
ftsH j ey O dn yj dzlstc O dz' dztda] g 1D #aH K dzts R dadze § B s O s[5 dzc
U elsts?2 ddzlsj dzdedz = yd¢ dztso3 Y @ j 2D B3PI d H of dirtsds s d
W@ tosL O, ModHjlsjdzt Mlseakzs h ddz s d&3L PRI I dzded O dztf dz@
Mg Hddzd s dz' teptinzi8r QY Qdeds (I Mdzj HfflSCasR) Gekrls d o dztsfls d
HdMisteBY ¥ dzyddgdd] j - O OCIsjtedL z¢ s d jf2Mmj ¢ H B &G 6 btk Hac
BOMmM" (e HaGhf 9

loadHjdd ] tedH ddzO dzj sCOLOdzs L d&zOyddlsg dz' dats
f OtcOd] stotsmmdxdf OG 2 2 OS¢ d ydofssdzs [ hHjdfuedEevts frigda:
(ted mi &zs ¢ tetse j dz BOWE jtoso o sy Odzj dzd v (O}
HjGj dgde@upicteOydd o ttecOdadL di-9 B "R)2 d4jte d dnuz dizfsde
Slsd3j U dets dzd "' HiMEds] Gdth otsmad 9 j d@q J dzj is dzig B to-telzkz ¢
HiWdyddrdy 2 ( eldefiflzdetsst) . stetsd3d btsets, o jHjdzdj L
cOL o d lsodHisctfdifjd IstesW dd, dzs d Htedojdzs € dzj S Slststet
3T hj 2, ylsts wsmtse j dzdéists delstalty) ofsirsts Bodz' f§ dzizAjts ¢ 54 6l d) .
[ sy des f sdzOcOls!, ybt OS2 1+ WWjiClk EZtedHddzO MoV
fd dzlsdgdLe ts66 j d20 © 3" h yoOnr, O Is0CyJ ddze dB d tcandHaits
1976; Urasaketal., 2014).
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3.3.1.2. | dedwdzdj btedHddzO de@ lrifislst Gigls tskf&ls &) iz s d

10 td MeTdS OF8sqd o j mPdadzr | | dzj S Is to s dedgrs) clags dfisizdy € )
B Y BseisdilseduiNSd) 080k lser MksMOoLS sdj dc

t dMkz42EE dz' Is tc O M IsugjAL" Istdzjtcm@3" dApPro SR §3A B @ ¢ tellztyf dilsvteAy dz |
Cdzlstdds ez @z, ), mdx(f , ) mdfixxztcddr , ). | dlstej d&zC OB sls d3y
Mk MO @Y Bl s~ sSdzHtcd 2. 19 JLHBYSB2 BGlsdid Ud
fted KBOdtsd d B isdzi Oteldgztly j dzd uJj ded d .























































































































































































































































































