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B dzs fsdzkyj dzes M tcOMmyo jlstsdz dBicdzf C ErRMBdES?2 [ O
McOoalststcORBI o' H | dzd tzg O s \sFB L ©SHO] AT igf 2§ s M dz,
Hdzd dzs?2 o 5267 PBYEBf ghirsftctseo Odzd ¢ v d3tf sty iz k
dzv ¢ z Xehapus laevifWaldmannetall99©) . 1 tjL kzdz' sOlsj {1 Ists?2
MlsOdzd ykemlseadlsjdzt dg@ € dL d3j dgj dzgds pH o dzj ¢
dzdyd 6.9 or L’ 90dzO BfiINBH®: "dzPDic Odnfis®@F 1 ff 19 alsdRiC |, |
fsHtsBdzr 2 Istsd3lz, Celsster 2 B" dz t60Odzd o KT MGCdz
Pidoplichko, 1981 Konnerth et al ., 1987) . UG HC(
tej yd fIststc ©ds, nOteOCIsjtedL zeh jj dr C€0O0C ddzdz
fMtcj HT (Acidn SEhanngl sl ddzd MsCtcOn Y dzdats A€
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LOCte] f ddzts 9 dz0 Iz y dzts 2 zdlsj tOIlskzte] , sH dzO ¢
fsmMEsdz Ck Htczedj Is@Sezile jBFEOBDHBE Ols ¢ zO
odzj Cdzj stsydets Y desfigid jjH ™ .C O dzO dzr TRP Isfiy jtedq jL 2Azfi 19 ec
f sdzd BSH Odz! desfls! 86 OCIsdoedtekzs hda M Bz,
ftsor h j dadats 2 Ctsdeyd dzlstcOydd f totsistaady] (lSNsuentsa, t
dqdzcdedtelzr Is dzOIsd o dzr § shoM DO oy digfj iyldzfds  dofy Y E G ¢t
40% G OdzOdzse dzj OCIsdo dz fted W dL drigetmlc 4990 TaymEhs
& Cull-Candy, 1990)n. +tlsddge v iwd H Odadsts? tcOB 5ls
Odz' Isj tedzOIsd o dats | - AP tc 5@%dx] o dJASH jCdg" | d ts dzdzgated € C
ion channglls®P¢y fF sfgtetsdz’ L 2jIsmw o OdzG dzsW L ' 1
sfdmr e0jls OMMdzOstcdo Oj &3 2 Isdf tj yjfhsteso .

l eslsGLds o ez o3" § d-wdgds’ J& ONs@ds@adz-dgd L OB lsf jndé
O izd dzsudaforimils o d Is j dz' dz" j d tsdzdz" § C OdzO dzr OCIsdo
pdej Cdzj stsydes?2 CBday delsteOydd 1 totglsidg detgfayd ME fgdats:
d MroefgEgyds?2 MsttkzSlskzter BJ dz€ O, ASI Cs
L fdlsj dzd Oz dz" - zOlsted j o' =~ COOdts o ( DEG/ EN
L fdlsj dzd Odz! dzgj j ¢ @e@Otzd | § EOELCH , OFMRFJtolz j @37 |
BjMfsLotdzsydz 7, P P KDrgsqphilz kegtanogdstert j) ¢ jSdan¢Re gz
Caenorhabitis elegans O IsOCy% j hi Na Qla ¢hhnmeisawj dztnet jewsjt fij Cr
¢ OdzO dzr C dh BhiNzG @i livegr-intestine amiloridesensitive Na™ channel -
BsLetse "fij yy desydd gh j ydz | Qg dats 8 of #s Nalz' Cdd dgO dz'
3z SsfdlsOe hda (Kell enberger & Shil d, 200
HOo dzs B'" dzd  J toj d d3J dzts o-g@mkzetiveioo nB AcSH &Cn n(eblisl)e, a
B dzOtclzy j dets, Yl ded OSCIsdo dtclkzy Isligfevretetsal, 2014) 2 f
sO0CB] dzOL 9 Odedj dd3 B'M dzts HOdets { ts5lOsh I datsksd
f sfdzj Hiso Otlj Pt tz®Y o' " j, Uj B & 4 §YGROa
dzfj MY tsmtse der OCIsdodtetse Ols! Mw o E&BjMNsLd d
i &3d 20pENGCC OdzOdzso R O OCIsj tedzO® B M OV Caslststsd
NHd COOH Isj ted3d dzOdz! dz" § ydlsts dzeiln 3P 5 o P tpézq g
(vfl1l ddupdp "2 odzj ¢ dzpstQbz 2 , figuiPdsdasd «jh (-
50 % o8MjjHasM@essa et al., 1994a; Jasti et al., 2007
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1dHOodzjj dmMmdzj Hso Odzedj < oatsdz® ydd 64 dztse
1Isd ¢ j dg o Mistcj MQ KX ls fj Wzd te tso Ceddgigicr: H fipls] GlatdisQ ~dz] §
rdotslsdderd aoa) . stesdzj Ists@ s, DEG/ ENaC ¢ j dz
dz3d € tc s s tc cNaelgdria @gyberi( St uder et al ., 2011). -4t
Lo tsdzs yd s dzdzts Bz dMmMmdzj Htse Odzed 52,  clftddadfolfjtdy dzdisy
sfzedzd C so Odzdets 3z ® Y ZtedzOdzj N aASICgaecntd @ u yp B M
Gjdz® ENacC (U, b, o d U) & ChdeGodztsizdi 5B s&d HE!
YJ dz! detséts G j desdBBO dzO 1 sOf j L Otetsy H j dzad Wacch5s L
CsHdtelkzs " d2 BASIC COd&zOdzr , tsB d&zOteky d & Gff iy gw !
Rdzls j toj Mdets, fldsOs i JBdzfpdA s Mk jMlse zjls tstclslddidzts ¢
aspersad dzd Gtolstsdztcetses PP K Dfosophids iz syffsts- o @) j dzs & d H
ECOL' 9 Ofds *dz@ o Qe j dzyde & j detse My jtefmj d) 2 il
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— FogeYenopusTropicals 19028
SeaSquit long 431
A

SeanemonesNemelosiela 16483
DEGZ, CAEEL Neméiode

SeaAnemone-Nematosteli

07

{f dmMzdzs & dd&kscjdzilsduimMStsy Hitejoats Mmkfjtemj di?
&ZOlstedjor & vaORENESods § 5C OL Odgr DEG/ ENaC cjd& -§ts

L ECOdlsduj MS ¢ Blacdiafis gubas( & O & u 5Or et al ., 201
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1.2.) jdif Mzl jHddd WBC? MtsMisOo
1dder, CtHAPECEE "dfd dHJ dzls d dgdpg &5ebS Oazf Hiso
ydotslsdz =, ZOyd dzOvw f Ctkcdtstslsr a. 1 O HOdz
G J E@nk4, CsHdkzs hdrn C0O0C dBddddizds 6 ttOL dzd yd
ASI C2a, ASIC2b, ASIC3 d ASIC4. 1jtor j
Ode'j tdzOIsd o dzr a3 o Oted Odzls Odzd MY dzCGacnAdzGtOIs dfHUdEE
ssdz S5 fsMdzj Hise Olsj dz' detsfls Gl oftetrtiofs dg Grpletz tdifs |, 2
B2ssl er et latd, sdO@Gddz dzts t6OL dzd yoO¥ Ismw ¢
nOtcOCIsjtedMmisd S O3, IsO¢ dy Offteg defze s i 'dAy d dz'Cimtf A9
Bsdz M j2 thsgded dadj oi3f, mdpdk  @w@EMNa/ PK = 7. 8), (
ftotsdzd yOj dff ( FUNEW/ PGCaa =18. 5) ,0dzj s s Sots  Ug Qifisftadth
dzj tco dets?2 MmdMmisj &3 d dBsceckls oartHdIs! o MtsMmisOs
o MmMistcj yoOs Ismw ) M demtstcdz w dzj 2 otsdzO R f4j todW
JLBdteOlsj dz dzf, Syj@RMAOBPKa= 14), d o2 4§ttt zf
] J decnleadzj Hilsadj HoMmislstcOdzmMStedf ydsdadets2- 3
mMkzei jHddzd yr ASI C2a d ASI C2b. sO¢ d o Mmd
slsdzd yos Isfmw 5 Meosddz Mo 2 Mmilse O, d MOod3r d3 ¢
ASI C2b VW stigdetSywdisdzOdz! des OSCIsdodzr 2 G Bsdij to
1997) . [Hd&ZOCts 9 Yd dzlstc O dz' dats 2 dzj tco dats 2 fnd
Gijljttsdzjter ASI Cla/ 2b, € listsldcdzd s 3f Oldz0 Ez6 & O
Cslstster » o ntHdIls Istsdz' € tsRrR dg¥zjpte jjidfwlzd yQIs A SH € f
ASI C2a d ASIC2b ldadyoslsfw { & jifcjdgeazods HEApE
1 tod dzdalz®w o dzd B e s s MO B dzOB dz¥ H O-9 BigY O dzls & alzw
By des ftoj HYf sdzsy s, Yl dd3j deds Jislsdsd & z Q@ fd
d OCIsde Oyds C OdzO dzO. S to s d3d sts@ ts, mMaotsy d?2
9 Ol Odzlstse MY dzO2 d dzg) Qlztsie dzMs H 1aizs & F503 HyPidigz? &its e to
1 9 tsdzs yd ts dadats Btsdzj J tcOdzdzj d3 J G s Wistedzd tots 9 (
f 4 tco dsy daty cdzO .
| Jascn3o f jtcor | B' do ClOASYM Bdrtezfit d M MtsOo
DRGdzj 2 tetsdzse ( Dor s al Razyt?2 cGalzn g IL IO izd & e Usrts@ s
(Wal dman et al ., 1997). 1 mewL OO dzisdpes tf t
dzOL o GRRAJIC d ) HOdz! dzj 2h jJds BT dz f j loj ctad3 Lz
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Istc Odzm ¢ to d fagahdfo cdgjde>d dzts?2 MdMmMisj &34 § L o tsdaets ydz' A
sSBOLZjIsMw SHddz JHddzMise § dedze’ 2 Is7] ,dzts § d3 ] iz
dH§ dzls d ydaiziinlsdrj tf sty 2H 50 OfyJ dz'dafpts PR d o3 tetsH Mls
accn2 v dzd € Odz! dz" @3 Mo ts2 Milso s dy o RVQjAENMS o tedl@BBES\WEB jfr
HiMjdhdisdL Oydd, sefduy e di byj d®dzOdzr BB C
MsOoydsaDectled QE B BY Sdzd dzine ¥ L d Mid I8 BGiJIsHABIC3 o dgtdsliy d
9 C dzOH ) Bisdzj o Iz ykzemlse dlsj dz dztsmls i tc s dzts
otsmf Odzj dzd j o5, It Oo OB d Y smisst j tcOyd trdsurt d3c
al., 2009; Deval et al., 2011. L YJ izto j € O tc®r dzg tolHY Sodzt- | ldftdafts
G j da&n3 (ASIC3a,-3 b -3fm) , tcOL dzd y OF 88 dfF jine' ts difizts owdzlz Is tc |
Htsd3j dzz ( Deval et al ., 2010). 10detdzjj hd
ASI C3a, d o slddydiJ sls Cter Mddzr = A eIt
tcOMf Mg Ok S5 o JijtedWitedyd MSde MmJ dzmsts
dzd 6o dzts? [Dpthdnéyetdl, 2002)

gzl jHddzdyO ASI| C4 acEng H CtdAsjHadn w2 cBjr ddisdg ff J tc
2000 ¢etHEZ (Gr¢gnder et al . 2 20®®B). OdigszsE
ofmMd HtdL dO¢d Mlstetsj dzedw MJj d3j 2Mlsoa © DEG/ ENaC
CoteslsCdj ydlis s dg0 eCis@syd y jdin SBdsidz' N 28 o dzp Ity Ussts
fJlsdzsmdzmsylsjicw dzO0 1 Ists, ASI|I C4 dzdih fr) ddgH t=4050% iz
sMisOdz: dz" i3 fofsmMEPaRRRBRNEY G ASI Cs d dzgj MYy s
2O ftsorh jdedj Stdeyj delsteOydd fHtoslstsdetseo o Mot
WEdC ydsdzdtckzs hdrn cGjljtesd3jtcdz’ = S OdzOtz®ezmC t6tht
GJdaGcndB" dzd dHJjdzZsdW dydietse Odz ots ddzsc dn ts
fsLodsyds -, fted {Istsdz tslsdzj yojlsmw dr { tsdz
1 CMMftej MimMdd 1 Isséts B d&z¢ O HBotdz dets dedL 5 o
dmedzt yd dzed JdzO,c d §f i sC © o detizz 6C s Btsc s fptfids ) ceBE
BsHEzZZJtcbB80BL Odagsts ASI C4 odzdwjls dO ktetse ]
ftsojtorndesisd 30 dgple®Uzr o CHEEZ YO, ¢4 CMfted Mg
al ., 2008). [HA&OSCt dzjdsdO oxdedejts Istat® sdgxfls ' ts ffric Sdetg &
fsCOL Qo , Yylsts wslsmizlsmMisad, o tteeOdedL d&3j ASI
o' 60Oy J dzdetsisd L fddzjfisduimsédns ftodfOHEB d
Mistc QrASBlasf stcj H 59 O dzdz(Lih & Chers 205 M ~MJ ¢ tsH dzv h d
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ASI| C4 W dzw j Isfyw dzO d d3d dzj 4 dL zyd dzdz" o3 f tcj
OClkdodtelzj d3F » dwdzdzr = ¢ OdzOdzts 9 .

1 © dOMmisswh d2 Bk dis skz i liz@abksa d i@z ds O¢ |
Stcdd3j esd3 (Jasti et al ., 2007et BalcongBD]-
MesmMistswis: C0O0¢ dL tHddZOC(tser o MEkBi jHdddy (¢
vtsdzr ¢ 5 ABI2GLE], Mkl jJHddzdyr Mftsmseder W tstod3dt
COdzO Az ; ASI C2b o9ntHdls o MMmisOe W zdhzty d telaf
MfsmMtsBjdz OCIdoadtetse Ols! Mw (totslssdzORd a d dzdsul
ISOC Y J dzj OF Is dtedtOd3 o tehifdsdsvdgad d d Ctesdzgy IbBECE
Gjlsjteslstcddzj tcdz" = COdzOdzseo ( Gr ¢nder et al .,

] L O dMmddBtsmisd s fMksl j Hdddadiupbtejts REsdiik
COdOdzts 9 Mddzt dzets t©OL dzd yO¥ Isfyw . mj Mmj &zO¢e j to
LSMmifte MMdtetse Odzd o fj o tSLd3NEEls e @3¢ de@izlzls'd3 ( d
AS|I C4) € OdzO dzts odzdAdSIdC Cdiy(KEFC o0 C dlsO2 MC-B & B, ~
yd dz' s er widedls! edzdWdzdJ 6§ s et BEA IO af qftc iz
d tsdzdz’ ~ C O tizfp Gzts dz! g ji@OB SIS § a3’ ddzj dzd H J dzts
Ctor Md dz’edsdsts d3j toder 3 , € @ R@dg@®Ednmd tctso O dzdzr d3q
YyJ dzj MssBtcOL dets HBudadplsi " FE f 5@tz s s s H OO ds s
CoBsd] todz" » 9 Otc dudddls g SyrdsGbBmead.ls j dz@ dz" &3 €
Wz dz€ y J -0 Y dztlzts B35 3L O&HEB - 50% sis BOS Mmc
o tsL By dats 2 Ot dzd Is z HiE d tc Y&®.B 4z} QodetsMS | CR a , dzO
OCIsdo fftht g Odf 5C O pH tOMBo B EHGHdzY , Isifsmiizdion ® Gro | C
roe@ 90ttdOdzls® Odz' Isj tcdzOIs dcondzB @ ts5 O Cjdf JdmONR Lifsfodax dex
ykzefmlsedlisj dz' detsfmls: 8 € 16 tc O M IsHotddAx® tfls dajtc g o
f OtcOd3j Isdaillzy tWNSI Cla MtsMmMisOo Jdgtc®o 8z dzindzv 6 AB I
tetsHfise j dzdz’ § Mkl jHdddy" Mdd dts tsisdzd y@yizd fy-
f OO stcO® GlstcOY O h jets Cotsf jtoOIlsdoe detsMmlis! - M
MowL 908 hddz MOAbtsd tojuyygd E&Gipds (Hisdd, H Qded
fjtcotsets Hoslssdd M CO0dOMsd ASI C10 dd¢o¢
Hetf sdzdzd Isj dz! dzr = QRS dEsSMEEREZEZGE Odist WY dydj dzls 1
ZOr sHdIsMw o tORMzj7 5)H d degddgr YOO dZO ASI C1
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(ot jteOdodatsy oW L O] | Is & dzf OE dz sl ikt oy
jHdddyr d ®Oodgw jlsw 4.

{ OL df's] Msfls OAS | CO @& ddy O lsdis S MY OH O
HifMd dhdsdyoydd tjyjflsstto), SHdOC s o fMmd
COROZOBY J RBOSMdBOd dZOv OdH jfskH P BEdglsH,
L ls sfdt stetsfls Hi Md dhdisdL Oy pd O Misdr dasizi @ iPlesass)
o j dzd ud e OW fiy! fn kojdduydddjd Ctdyd dstctOydd
dLEyd dzde" di3 § O ORI IsteOd3 UJ Istf By & J HOtz@zd dzdm] & (G
o dH dzts, Ulsts MO i3d  d3d H ezj fpdedztyd Is"cfpL e pdladfigly) Is o
CEshij 67, ASI Cla d ASIClb fd&Oets lsddyos lshw
Hjfj ddpgddDH®OEd ASI C3 ¢ Gdi@dea, 20 CkSER] dsjg @zls

gkl j Hddzd {pH 9" L' 90lsst WWdydjaql sfistsW dzdzO
50 % O¢CIs Hjfj dedisd
tGJ 14 J 'I IS @)):G O pHSO (Léiesegl

ASICla 5.8 0.75 0.64N0. 09,

ASIC1b 6.1 4.8 0. 8 21NB4

ASIC2a 4.5 2.2 14N @,.n=7

ASIC3 6.4 1.60 0.29N 0 2, =9

OBz YD AHBdS ydsdOd dz | T 00O Is | ASIES) IsE@ Lddzts @
kel jHdddudsets Memis0s O, 1 ¢ MY ©idhHesseager iz8804 o

13.ulstets | dedsif tsfiztsc o W
sO¢ cotteddsm: o {tojny dyR2Mmisdgtstc @ISH ez Hfdizy
ofMjnrn HtojHimMsOdkdleg dzif Y s gz Pdizj dz@ = dzOlstedj o n
slsdesmdIsy dzt dets o3y BZBtcOdzr CadzjIs€Cd. ( OmMmMzsisted o3

1317 L ted fls Odzdzd yj MC OW + 0O
) oslsOLds d o oz j d3r d s dedz’ C O-&6 Gz O it fips &
l jtodydzOvY MlstelzClskztt® Bj d&Z¢ O 9Cdzs yOjls o fjsY
o MisjHdzjdz 5 20 ORIdesC dMmdztsls S OYHT 2, (ISt
Zdf dHdesets B MdzOW ¢ BB € e Y is 5oz SsddDIOd-9f s
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ORddesC dMmdztsls SOy HTM2 d Bd g2 Hs&Gi/dk OME,j H .
Is tc @RfEfozB tc O dzdz’ = EARQ)AIplsgStadet 41.,t200%.. 1 jteor 2 1 C L 5dz,
o dzzIste d ¢ dzj & tswizlizy? Nf1 d dzOyodzs + CMisteOC dzj Is
&ZOdeBdzj ] 90ttdOBJ dzt dz" d3 d d 3 dzdzts 150z9 ©@H Gxdzl
G J dzenl d accn2 CCL Bdzr , CsHdtekze M dj § tshdzj wdzs dzts
mMatsydmMmkr ASI Cs d weodzwe Isfpw C d2¥jwywidazs® h g Dic @
Clozf ¥ &dzO dzts o ) sHds Mj 3 2 Mss,] toylddsts s ¢ tidgf
ydmlsj ddetse r j 1 Cshifjdsted@CCddj Is 5y dats 2 , U ts flzd § 5 dzt€ ysdsld
MisOsddzdL Jteze s jyY MbtekzSClkztez L O Myvy s Wstedzd
al., 1999).

1 eO¢sdyui M&d ofpj d3j d3BteOdedze” § B J dzCafdzdfifshdg
1 CMistcOC dzj Is Bjy,dets & s leltfstegp Hets H d 53 H dzw f cOo ddz! dats
fMis OB d dzd LoGsyxftafd ydas 2 MistekzCIlskzter d o dzkzlsted § dzj Ists
Aebi, 2004). 1Mmj ASI Cs Is0O¢ »wjdzdf§ tisH j ez GlEDHLOE
#Jte/ vtej-1 IsdSH jzEBOW OB desE dMdzsls O S tetsd3y f otsdz

RL 9 J Mmlsdzts, Yylsts AS|I Cxazd§ digis g &zdztg® Oo MO Y K[OG O
1L CMstcOC dzj Issydes?2 § Jjlsdzd ( Saugstad et al ., ’
N-¢c dzd € Odzets o , tej yjflststs My smMse § dz ofMmlstcOdo O
Wilzdz€ yd s-@OtzdtzE ¢ sditsd3 tedz’ 2 O diofds. [z midid ds G St
tcOL O, O yYykemlseadlsj dz' dzsfmis) sHdzp Hts & Ola Pdzils dztsldPls
isd MO2Isr G dzd S tisfiy lsf @& deftgo O €zt ¥z j tc 0 O &cdnd dz" Id3d iy dfL:
mMkel jHdddyr ASI Cla dr kOS] HOO d ik
C (oodpgd M smMse desmisd ¢ OdzOdzO. L ASI-Eizhd ¢ @ dz
sB dzOtclzy o O Ispw  jhy Ho O-cHzstl tsdzdfdids jlcdz'o d@dZ 21 @
Yyofmisd  SIssHd3j de@.d nl HB B EZ 4 fddpd] jHdste dPusdhgH1daz sX
COdzOdz dzj fEtiymasismifipd ctso Ols! v o  d3j d3B tc O dzj (
o dHJdd3ts iy lsds dzd Mo w L Odzts M ZOtclz" | dgedz§ B It
1 dzH s dzOL 3O Is Sy dpC 3@, 5 ey fipddsdz: S22 o Mdzzyo,j A
slsfmikzlsmise ¥ Is, 0] oMmMstcOdo Odzd § L OEOdiCs s iy o
ftesCMd BOdH didf GOdzZ® ASI C1lb slse j yos s LO ftc
MsOBddzdL Oyde Jet MistekzCIskzter, yYlsts ftsHIso j oy +
MstezC Iskztc ©n -oHEARO diEldftdn© AdH dzts @dsn2d IStse 8 3 J G J 0z
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>J sdzt h 52
1 CMistcOC dzj stsy

+o

i J U
‘ } s te O dzi &Bj &8 16 O dzd
" e N
WIS
N-d -Ctsdayr
-

® KoHcepBaTHMBHBIE NOCAENOBATEIBHOCTH
® KoHcepBaTHMBHBbIE HMCTEMHBbI
Canrt N-rmukosm/mpoBaHUs
® PDZ nomeH
@ Caiit pochopenmnposanusa PKA
DcCairr docdopennpoBanusa CaMKII

t Mz @sEsf sdsedw Mmizsi jdearndgigetalADO6LC 1 a (

g4 ts6 dzOMmdets { teftdpindesyodRdizdds &3 ( Adams et al).,, o
WsttdBBdese Odzdd fjdzj Slsdo detsa ts o taf Eztizls t5 ® y dR@®'EzD g
Istc Odzm d3j dgistc Ageditslzj dzls© ( Kel | enber ger) .etu Gajo.v,
YoMl foter CORZOKD| HEOBSHTfshY do SHteOL 59 Odz0
ORJ dzs S didztsls M CtstetslsC ddz wd§ so g | dpARaT jsief , (
fsteWHC j- ColCadyl *u jd Ctor ir ) . dzfff gtV , dzO
CosBsizseds 1 Issegts kZyofmls¢ O, Md &z % Is df g dzshislsizd Y€
ASlI Cla MmMismtedy (EHESIENADISCL ] sdy GRashHss dz' .
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fsCOL Odzd , Yylsts twOLdzdydj o Mmjdzj Clsdodatsmise f
Isj tedzgd dzOdz! detse s EZyoOMmlsC O (B2ssler edty.all.cmia
LIstsls EyOmlkstsS ftcjHjdvjl obtstedydks MistclzC L
My smtse jdz dL d3j dgv Is Wstcdsde Mmjdzj Slsdoe desects W
oL OddisHj2Misod?.

| StcOLHB d3f oz Migdes  -CWeEHEECjWpsc s 8 W tcOG d3j dz
Mkzei j Hdded 4O Istdte t5fldctizde d3F ~ d s dzdz" = COdzOdzts o .
CsteslsCdd3 (~40 ORBJdesSdmdsls) d, Tt eMmj2 o
Gjckdvydd OCkdodsfhisd tjyjfstd. uv0OS¢, -ff
MowLr™ 9O h g2 ks®dfdkdc? G o) jacdd d P Bz s t

tcj ekdzv Iststedz” n BJ dzC 59 (PI CK1, PSD95, C
o jdzdydoe Ols! / Ed3j dz@ " Ols, dzits € d wudgdtedip W ~fitetfdsdlr dzk
~nOO¢Isjtedmlsd¢ (Lingueglia E., 2007).

vO0Cddz tBtOL tsd3,§f jHoet® BP ts W dedf jindedodzdzd yJj ME ts2
B 20 tsftcjH]jdzj 2O jet d&j B3B tc OdzdzOW Issff sdztse W,
N- d -Codzzlsted & dzj Istsydz | tc Olezaip@dy IsfB de,0 dzd2™ =~ Is H s5d3] ¢
LEMisteOC dzf iy dalzy j o3 dzj B dzppdis§ ts de' iAeits | fpigidzd y
ontsHdIs! 9 WkdS ydssdzOdzr dets OCIsdoedzr 2 € Odz0O z.
Il Isses otsftesmMO B dzd ftejH tod dzv IsT ts Godzisyina] &.) dz
1998) JHEEPLC R dz' IsOIsT B dzd ftoslsdotstej ydor dzdts t
tej yi flsster Mmj d3d 2 Misof® Bk 6 fc DpgcByUH, &Y9&ilsov et al.,
1998;Anantharam & PalmeR007)Htezc dj Y4 HtejHY sdzOc Odzd dztsd
al.,1998; Staruschenko et al., 2004).

1.3.2) tsffldc d ls O dzdzd yj ME OW 1 16O
[lso jls d2® dz' 2 flsj » Jostsj s ugj fisSud  d H j dz, ¢ ts
of jteor j BTr dz fszkyj dz tej dzlsc j dz € toed fyls O dzdadasti M
et al ., 200yls)sB " | dRMc d |pts @ tizdzff L 16 &5 Gz 4 €0 dz fipts

tcOL toj Bpdaedfly. 9 i, Eyy dzr &3 ftedh dzts iy fMH j dzOIs ¢
Bisdz h OW - &BEstzytN lsfmiklsMmlso se OdzO. vt | Miss
¢ 0dz0 dz, dzf MYy smise dz-02" LfotOspdss Hid IS8 5 Cfdte S Islsddne W L
f sz yj dz € tod mis@H2d, W detslzC G s@apls © ) Btsdzj § dad L
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CStsdzy0®, dzs Mk egodj casnisMwh d2 o dagj s k-

slCr sdv ( GOUdlOes et al., 20BFF. Hyg Do dd
L OC dzs yOdzsfy! o Bdzjj Md d3ds,dsiekjukeEad dzuz0 B §
WdS ydtsdzOd dzgs OSCkdodzsdd S OdzOdzj. Clsd HoO

MtczCIskztcO® or MsCtse s tOLWjh jdzdw HORZO ddaW stoc
HBd3j dzO, O Mmlstetsj ded § StcOMdsy 3B te Odzdz™ = MJ 6 A3
BdZzAdwY CtodMmMlsOdzdzk WEkdSydsddtkzeh jes ¢ O0dz0OdzO
dzedL Cdr 6pHJ (6.5 Mtslse jilsMmise j dzdats) . J sO¢ dnA
dzO- sH dIsmw ) HiMmjdhdlsdL dtctse Odzdats d3 Msmilstsw
ftej HilsOo dzv ¥ Is ) ts BAsRAzIzE] fif) Slelefy) tstEfdg @vedsfe 64 U4 It

| ZOo dz' &5 dzj sy qH O &3 BlSt’ sdj i MsOdds Is
Memisswd dL kYo BHJd@OCSe ™ & Mmkei jHdddy, I
B' d&zs f§BSHIse jte)H]dts { tstiziz g Hzglztizdz B3 to o) o tizts g s
Bd S t6 s MCamdllPet 4., 2008).

CECMistcOS dzj Istsydzr 2 HBA] dz

CCMsteOC dzj Istsydzr 2 Hsd3j &z (Ssr) COYHB?2
YJ dztse j yd mC zs elzC Iz, CslststcOW Ctej i dlsmw ¢
fsHody dzsets AL O wils: wo. Il dH d di3ts, Eydilsr o Ow
CtedMisOdzazd yd ME 52 Mistedz § ledete@ -~ Y ) dptOaizif y JCfrpsr 522
BY y.f sfydzi Himlsaedd 1 1sO0 Isjtcdzd dzesdztse W fls O dzO
Htso tsdz! des kZHBBdas?2. G s sy tetg] dz®a H-jpladkom SHIES
A Odzjfyionger Hisd3j dz, fitehsuwanb R & df jOddk] Ny diz Inds O a
Hisd3j dz O] jod@ Sakdfoa ( b) )(t dm. 1. 3

SOYHOWY Mkl jHdddyO CdsOSIsdqtizjls M Mt
sBtcOLEZjls CdsOCIls ¢ t hipsb j Hidgg dpsdz R M
ORd dzetsC dztsisdz’ § o L Oddstini jo2digflstedd Wy zd3j 3 HiE ded Y O «
fnewL d dienaes@ntnzei j o ddediffited dzi g B " j2 fksi
oLOddBsH j2MsadY -wBjiHHE Hgllsmzw g dzpdz0 -8 tztde sl
MfdeOdzd thumb HtdR] 2O Htokzc 2T JI)Oda 1B O kd3sH K
CslseOw COC Bf BCEZISORZO otcdizlsts?2 ftso j ton dats
1 sdz2 "ddemlsets HdMEzdz WdHdzr @ MaweL j2 tOMmf sdztsy J
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lMpoToH-cBA3bIBatOLWMNE
canTbl

" \TpaHcMeM6paHHbIit y4acToK

t dMmMz dzs§p, 1 BsMmMistcOdzMmise j dedesy O sdzsy jdedd yofp
ctozCidé . dL sBtOY jdzdd MmEei jHJded yr AfSH dCtd @ dzg el D,
ZCOLOdzdj d3 BISH J dz/ dz" = Od3d dzts & d M dzts Is diasbetals 29B7PIs € ts 9

O BidR X MisteESbkztes?2. 1 sMCtd Sk thumb HE
ALOfwmls: jdgo (wrist) f Mty nfiplase md® Shsudzfils tdipol
Bsy JIs BOC Md B3O dz! dats Is ts y dzts ftcj] sBtcOL SO 90
fesdmMasHwhdj o Kisd, HAGHEE dafjs' dsdedzs?2 § ste”

] Oy dzts?2 tsitse j dzdetsfils! ¢ flstezClskzter 1+ CMlsteOC ¢
ZOL" 90 Bsets ACdMizsls s s M BERBPdP) ¢domizdR c
SHdsdE dajBtsdz htsdg EZyoOfmisSj . [ dz jtc Ol @ dziedsdd3is tr
Fyomds¢®BtcOL 590 0Odz 9L OdBsH j 2plad W dfd f d3in>grelr  tH
fMezel jHddzdyr d yOfls' ¥ palm HBdB) @O MM Hdzj:
f Oter Cdfmdzr 7 O dei{’d infbn’°do izn'l® zo mp ad s &j
foddzj O N j2 Mkl juddzdyr) dzORsHWISMY| )dzO O
BCtsord] swjitdfoL & IsC ©® ®ac &M ffdigatvdifif. BO)OCtsd o
cOMmMmlsswddd &jyHE Hok®kw COwBSMdd d' B ¢
slsted yoOlsjdz' dzr 2 1 dzj SlstesmsOlduji MSd2 ftsisj dzyd
Hisdzy j &z dzOS sH-fBY v o Qs B dzM O, (M sd &k,
slstcd YyoOlsj dz' desets ftslsj deyd OcdkzO®, dgj sBRtsHJ Bs fyo
f Oter ORJdzsC didztsls twOMYf sdzsy j dz¥ IsOC, ylbsts Mt
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L dgj ceilsduyudi MEsets MsmMisswdedw o7 L o Ols! C tsdaW ts
Colstster 2 otojippitsso "slygo jIs CtodW sted3Oydesdeds §j dL-
Istc Odzmd3j d3B e Odzdzts d3 H s d3j dzj .

RL&ZOyodz dets IsO¢ d ftojHf sd&zOc Oz , yYlsts
LOCter Is, ¢dmdzr § OB des S dMMdzs s o ACdMmdztsls dzts
EHOd dzdzs 3 H Blicdz® fstsdztsy jdzedd o Mddzkz slslsOdz$ d
f sded ¥ J dad v pH odz Cdzj stsydes?2 Mtej HT , dzj € tslsts
tOMmMmistsWddd @iAHEZ ddids zadgy» 0] s @Y, Hsp ts2
dL B3] dejf dgaffo SHW e  slsCter sds f Sjer.dzs] HfdsEOs Ofdasy,
ACOtedzOdzdzr » 0 OBRFEREOMIBAEsSIsz]d Y dzj 2 YOMmIsd pal m
OmMf OtOeddzsor n, ckzEsOBddtsor 7 d cdMmilsdHddzse !
o ftojHjd&ZOR pH, OCIkdedtkzs hdrs ASk®i] ¢ GWke d'
EHOdzj dzdj ofMmjr Iteyn Ot ACOd3Odedz” =0 Od3d dz
tcj yiflsstce® ¢ 1§ teslstsdzOds, dets daj odzdwjls dzO
mMddz: detsy L OSCdMmdzj dzdd o dzj Cdzj stsydets?2 Mt Hazm A L
Bsdij dzls MydlsoOjlsmw, yYlss o fFtojHJ dZzZOr UH difstR tsd
ykze mlse dlsj dz dg' r tsldyjAsrijdsCotsjodzdz’ - LO MmewL T 9 Odac
OCIsde Oyd ¢t RBO d&zO

vteOdzind3] 3B te Odzdzr 2 H B3] dz d d tsdzdaC
uteOdzefd3j d3B e Odedz” 2 M ¢ BHUES d & O WAL GHooQidz (Nujf ik
sls COYHB2 dL bty s Mkl jHddd Yy, ontsHWh o ¢
U tc Odzf d3d d3B tc O dzdz" J Hisd3J dz’ COYHB2 Mmkei jHdde]-
¢ O0dzO dzO. v [ 2 dzjoff thisteljdeOR] ldso jHdmitsine j Is J sdzdzts?2
o' fsdzdzv jIs tsftstcdzzt tetsdzr , CtsdzElsOCIsdtolkzw M dzd
M uv[2 b2 Yj &sdykzdz d uvf2 d uvdyr .mjwsy
dzj B tsdz/ M OW-C yydnilse scus EZyOMmis ¢ ®Mmtos j H ) IsHotsj delgddis®  adz
COBOZO (LI et al., 2011).
ltesmoe jIs ¢ O0dz0 dzO, M smtse dzr 2 ftoesf 2MC Qls
COLHJjdvjlsmw dO 1 CMistcOS dzjjlsaydzo R MElfbcdd dzffL
o dzzlsted € dzj stsydg o j hisdf 8 B diz§ t, s On figle Oy gy € to s
HyMjdhdlsdL Oyddo (Gonzales et al., 2009).
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vf2 Mjekjdlstses ofmjn sty a Mmkei jHddzdy, **@tsd
1 28 Cltsls EyoOfkts, C OS¢ ordnNtss s’ ¢ tsuzmg tc oHAS
ftejHMlsOoadlsjdzj?2 ASI Cs d DEG/ ENerkk Sehiidznazis o
stisd3j Hs@ecdss dL o j Misdes, ydktsls fudyls® Isjidfls o G ddq dad S
Hfj defd Is d-u @A ciclzy € Iz to o dztsSetasy IsAqSul jQiE )H dzv sIsC ter |
L fdlsj dzdOdz! dz" = dzOlstedjor a S 0OdzOdztso . lfjtcar j
LOBjdvs hdj sk Odddzst ( fipjztyElenohablitE dieydns HDEGC
C sdzils d IstizlsWfterddss 2 COdzOdz d ftod o sH dsdedn® & O dzgf 2 te
ADego) (Chalfie & Wolinsky., 1990) . [ EZls(
fMezel jHddzdy ASICs 1OSyj ftwdotsHwWIls ¢ € fsdzf
Hi M dmdisdL Oydd d dzd-y =foL fighky odz] lxizdeteldsizndn Ietjpak, ( 1996;

Champigly et al.,, 1998Adams et al ., Md¥>BEEX)W. dfOH RAEJE ,C S¢
Deg 6mMkOkSO ¢ ELSts@E EyoOmktkz Jdoddts?2 st
dtsdedets? fmjdzj SIsde desmisd ASI Cs (Li et al ., 2

ZyOfrpsjsiflsdB bt dzv OCIsdo qtotso Odzgdzse s € OdzOdzO, Blse
&ZORtsHdIsMw o HEkzets?2 yYyOMmisd B &€ 0O. r 4 2fmlse d
COOEZOBd ASI Cl dBddted, o© ~tsH] SCBbtern sf
ZyomlsC O f tcd -dforf dgtOocflzj ifdbisls 5 dzzlsOc j dzj L © § sty
(ydmlsj ddesotsj MCOdzdtetso Odzed j), or woddzO, vylbt
COdOdZO d LOCtr stsets BBOL s OdzO tcOL dz, 28d1a)O d3
{ Mdzd o L OCTg] dzfisdzle diidafitsfszs Msmistsw dzedd € OdzO dzO
ZOyd dzO0j s ¥ fistsd it St ssets Mmisswddw  da
O sdztsy jdz dzj MSsdz S5 cdzzeyj o “Hedfu e
bolstster 1 Ists? tcOB tsils T sOC Y j Zlse jlioty H QEjls, W o
f sfls 5w dzdzts 2 MstczC skztes?2 : sdz MsBdtcOj lsmw )
Ctsda stedzOyd tsdadz” A dL d3j dzj dzd 2 ) v 2 Hisd3d dzj .
Slsdztsmd sy dz' dets ff dzts@iS aflfif)ls f d BB3H deEs @R'Oj Is o B,
e yd flststcO.
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[leceHcUTU3NpOBaHHOE OTKpbITOE COCTOSIHME
COCTOsIHWE KaHana KaHana

t Mz dBCunj BOdUjMSts) dLtBOY jdzdj f tsdztsy j dadw
slsCter s d HJMjdhmdisdL dtetse Oldzdzp 3 te tnpstHsWsW jdzt ¢ & & ¢
Istc O dzfyd3j d3B tc O dzdeO R s NG I8 i3y dets dzOH dzts Bzj dzdzs o3 Msfls 5V C
Yomis(jRO todimizdeSj tBsL daChyj daks WMWdza dzlsd OKNS2 9 Oy d
cOMmf oW gizv ff SHO® ¢ ORZOZO Mis Bz OthE Y O o i (SAG)
fsostcOyYdo O Isfyw & delcléipg‘tizeff @ GO didAL WKzl letm ber ger

[inOdafLlskf 8 Ouydd €& OdzOdzO

10 HOdzdzr 2 @B dzls § sdzlz yj der Y lsrtej tOL
Cteddesets ASI Cl COdOZO (cASI C1l) HdzZw  HJ M
CtodMisOdzdzd L s Odzdets 6 5 t5ls HGodzalegtet af., 28080t dzd edgts dxj |
oLOddBsH2MIsoadwyw M BSH-BEFxdL queavizad Tk { iBchdztdean g
Baconguis et al ., 2014) . Clsd d +A0H dcPp dzg f
BzlsOcjdzaj L d L Ofdhnt] d s fetizidlxgamiissiy | € 0az20dzf
fsMistetsqlelz! dgHk OdzdL O OCIsdeo Oydd toj yj flststcO.
ftetslstsdzts o o s o dzj € dzj Is sy daets B dztsfig tis ) it telsts da ¢ g -
dzj MSCsdz! Cdr OBJdes S dMdzslsdz" 7 tsMisOIsC ts9 , tc Ot
HEsd3j dzj , NSCdMmdzslsdesdz YOteFOldey 0 H 5 dBaddz@izi § = Oftp
RL O34 daj dzd | 1 dgjtedjlsduyj mMEsets MsOlskzMO 1 Isdn
dL d3j dzj ded v ot oMy i3 1 Cinisde O Cobigpdprrifidas dyats dgy daj
knuckI| esfplas@igjldfyw dzej f sHo dy dzr i3 ( d ffcd deld dip
A stcO0), o defspdzddcj 38| MO dz, finger, th
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fsHodydzg &3d d dL&gjdvsls Moty f tsdztexf Jigep) wlis
tejLEd sOIsj {tIsdr fjtej MsOdsotss dL dgj dgv j Isdyw
COROZO d Mo 2 MBMA H{tsdigdatz 2 o 't ifttcd d3dfvicislifigw Is  § ts
Olstsds ¢ OteB sdzd dz! detitifs § fipdzslE®E P Y ¢ 5 Cht® Pt
dtsdedzr 2 Wddz' stc. Addz' lstg dudgisi Iss utg Oz d Hsfiis y-dds. 6
CdHtOIlsd tctf s ezl istsis o jAsAds' jjtelaets? o) - Oded L o5 W d
ftesmls d Mz 9 OjIsmw dO t©OL d&3j t6j G d HRsODE dzt
ontSHYIS o8 odgeinbded s dz Yd tejL stcd ©p OROEFHT
sSBtOL z¥ h thg Mz dzwle Elg jj dzdv JoHoady dzsegts AL O Wl
f dzsmMCsMmisd i) ERIYQde'd (HQ@dn.j, ftoshitHWIS o dlzlst
Wddz Iste.
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e MembpaHa

l KaHan oTKpbIT KaHan geceHcuTUsnpoBaH

it dmMkzdsSE M j BOIsdyj MS s dLtsBOY j dadj ¢cOsQdsladed Reets
et OFf I dffa OBdacc o ouguy R042) 8 GEOIs j e @dz' derteX] Mls © dzdzd yJj M
ASIC1C OdzOdzO 9o BISIDWEINTW A3 d( RDQBE)j dzf d [POR ID: tdNEYEK O dzfipts figls € v
(dL Kell enberger & Grutter, 20 &zOBflsd v o Tz @&Bd {
d sdzts o ) ¢ OdzO dz. StOmdzr 03 o' H J dzj dz Eyomis¢d 1
fizel JHdddyr .
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13 56 OdzdL Oydw d EFyOMmisdi o WdLdodztsed
l esls@Lds do dqtelzj d3" | d tsdzdz" j§ ¢ OdzO az h dtots!
fdwedwitwedyd mMés2, OC d o Yy ddisdsOde fizs p o ikl g -
Mkl jHdddy L OBhHhk ke te@oddnd@itmisd ls dst od
ASICla,-2a -2db ftoj dqiskzh jdke & } dedz®® lisfg (Weramie dgtsal.,c2P03;
Coryell etal., 2009; Price etal., 2014 o Ists otcj 3w COC MmEkBi jH(]
Bsy dzes o MistejIsdls! o Mmj demstedz’ = BEBdzyOdzed W a1
dzj ? otsdats © (Del aunawOCledyaméd a&l2)fmj n Is d 1
sB dzOtclzy dIso ' Uf de@dzdz dg stsC d (Bol shakov et a
fMsH Jtey O dj G dzd Odzr dzr J Cdzj s®O& Mmsloirn , e thdzk
WiBslstsykzefmlse dlisj dz' dz" § toj twli, RU6Zs Etdichg et Q2804 sUafva étL i
al., 2006 , CdzjIs€Cd edzOHEB2 &BemMEzdkzOkztr , o Misd
2008) sOC Y j L CMftjmMimdtekzels dzO0 Metsj2 5o jten dat
misd 74 dzd .

141AS1 Cs 9o asL G J
456 dzOMmdets Y tetso j HY dzds sy dz@ fipldyfizy Holgssar @dd v 3¢ d3d
f dztsls dztsfls ¢ md dzOf Isd mJ S deh) Is tdduadids* A s &b MsC d 2

ASI Cla fMmkei jHddedy" . 1 tC0L Odets, yYlsts dzOdzd yd
sB dzOtclzy j dzepw LtptOEdstas & IssC 89 9o dzj 2 to s dzCzda! Qidr j ~dz
¢ j dzO, CsHteks h jets ASI Cla fkei jHdddytk,

CstelsdCOdz dzr | d ORBIJEHOwWtede j dgj 2tetsder fyls Odz
odzj Cdzj IstsydzgtppRIS M jHY BB Y] otcjdBY, EHOdA] dzd j
dzd ' dzj Btedzy ] tefl j MOBY dzd szHT IssCO ( Wemmi e e
Xiong et al ., 2004) . g tzts 3p 4 Bis@ Isg  dntyf ggtzyaf v t
e dteBOgds hz¥ YOpbLoPuasEdlssC s fsCdy OZgOR
et al., 2002Coryell etal.,, 2007) v OSC dd3 B OL tsd3, -8B'SKE O didizhds o
BsL e tfsMmtejHEZzE s AS| Cdes Hg tedptOdftedd d3ds | dsdzde

vteseo jdz@ L SCMftejmMimMdd ASI Cla Mmksei jHdddyr
¢ d3d 6 H O dzO, f sw mdzOvY dL Bt fzdde@ . j gl ozts tc @)de!j detez)
Ms®BOIstsMm dants tec dats 2 Cister d Mistcd Ols z A3 n Otc(
ftcj HMNIsOo dIsj dz Mis o tsd3 AlvéBdz Gella RofaleBaj., R@PazVgmmie(et al.,
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2003; Coryell et al., 2007) | cdf i sCoOodt j , fn ts ¢ da@jimfglesd «
dmmdzj H s Odzd v d3, CsdzdyjmMsets ASI Cla C0OdzOdztso

CAl d CA3 ftdvr cdfiftstokfo. M 4 sOdz dzOw  dzt
HOdzdzr 2 @ sdzj dzls dL Ezyd dzO dzj HBMISOItyYydes =~ BStc
OdzlsdIsj dac@ls joflz' edef = B dzsC Olststetse ( Zha et al .,
stcOdzeMd3j BB tc O dedz" » IstsCtse dzgj Qtesdatso A1 v desmw s
co¢ B ded Bz dz Istcd MtsMmisOo dzvw e h d A C s tsdzj dzls (
cjlsjtetsdj tedz eA SA ST 1Y a2l b2AgKMENd&D dt, 2004; Jiang et al., 2009;
Sherwood et al., 20)1. stsdzd yJ mise j dadats j Msilsdztsh § dzd 4§
o Otc! dqtelzjIls © LOadMmMdismisd ls MstckSIlskter ast
Mistcd Olszd&3O o shdseo dzsd3 HJ GIsdzmistcd g Is 9 A SldL
leteCddz | dBBLYJ YUS O d3tsy dassdzjote dar jRdzdds ! A RISC LCdl /a2
Csiftsdzgj dgls' (Al len & Attwell., 2002); o
SBEOLB®R CMftejMimdtekzs s ASI Cla Cctitdjteds |
dzj 2 tetsdz'j ffldfteizts s ASI1 Cla d ASI C2 fkei jHddzdy

14240 2B C dzj IstsydzOwW dzsC OdzdL Oydw

] fdtedWjtedyd MEs2 dzj teo dets?2 MmdMmisj &3, A
ftoj ddidzh jMmMlse jdzdzes © OCMsdzOr d dzAlvalez diz@Rosa &t o
al ., 200L26) . HIzw ftojHMIsOadlsjdzj 2 Mmjdgj 2MmMlse ©
ZsC OdzdL Oyqw . Clsts fsHIse j oy HOE Is dBdzts 6 d § C
fteso JHY dgdz" | € OC dzO € kzdzv Npaidedr gl. dR00AIvalEz 2ddlds dz
Rosa et al., 200Zha etal.200§ , ISO¢ d o wtcOdeslsdf dyj M<dn
2006; 2009). sttsdzy Itsets, TCOLOd, yYybt

sBtcOL ts9 Odad j mMd &zOf Is s s d3, d, fMdzj His9 Ols j dz
dzi f sftcj HMilso j dzdzs o H j demiteed selz” calh.d,f dZ2 @G 2 ;( We
sBMisswisj dz2 Mise ts fSHIse JteY HOY Isw sSOC Y J

5B dzOtlzy doh i3 dzj f sftcj Hiflse j dzdz’ | -OK Us@ o dftHz jj
disdzdz’ B S OROEZORB] d § sflsid zOY Is@5 BICKL ARPLSE {f t
(Zha et al., 2009). 41" ds OSCY] TBCOL Odks,
o' L 90jls kojddigddiconSePsTh yYjtejL Hj deH &
sfsfMtej Hso Odz COdZOZOBR] ASI Cla? yl ] mi @dzdd
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dzj 5B n =H d H3dzW detstc 3O dz! dzetsegts tOL o dlIlsdw d3d Y dzd 2
2O tcOo dzj dzdzets | o acéndes \Gidifdyfits ScQagEQ " hd fted s
f dztsls dzts s - HJ dHtod Isdz R hdfde sthsdd' ZHza Hedstj d &g
Hj dHted Isdets?2 dztsC Odzd L @yls[,d lists tsic ddgts YO slisdg &
dzOB dz¥ H O¥ Isfw dL d3j dzj dzd W 9 Isj Misj f Otcdzts G 5
ftesdmatsHwhdj dO ftoj MddzOfisdud M 52 i) dkc @ de
d dzd 9" MotsB Y Hj ded W mMddzofIsdyj MS dn fzL ' to!
orh jfjtcjydmdzj dedz j WOCIsrT fsLotsdzv s Is Gtso St
f sdzdetstf e ©9 dzr dzd Zyomlsdzd ¢ Od3d mMd dzof Isdyj MS d -~
fted Jglzh j Milse j dedets H j dzH tc d Islallz ¥ o datsif fOsizd L ©de@ ¥ d 1o
BsHEZzdY yde ftetseo jHJddW dgj o dzsects st zdzt MO.

1.43ASI1 Cs d fddOflsdyj Mcow §jtejH
I tsorhjdadj Stdayj dzelstcOydd ftoslstsdeso ots o dzj
stekOdz df §|] d f§OksdksedyuimMsdi ftsyjmnhylss
Msnjteyxddsy Mddoflsdui mMsédas oj1L Q0 Hrd BBAAOG 1
ZzOomMsho, d &3j5j.Is7 p(HMi e5 e bock et al ., 1998
ftotsls tsdzts o dzj sB - SH d B3O H dzw ML HOdzd W Gt OH(d
LOCOYUdqoaOjlsm? thjwjBsiBER 1 sdi3d Bs Mo seARIsStzI R
Hiezddj dsdzjCkd ©OCY] &OABHWIMY o fteslstd
Hit sdzdzd Is § dz/ dzr 2 dfmls sydzd ¢ fteslstsdztso . #tsslse
fdtejHOud d o' Moty HJ dgp'H fBOHISEISEBE o fedjdad
By jls Mdzdy Ols! Mw dz0 CtsteslsS d-0. & tefsHEsg sefss¢ De
Pal mer et al ., 200 3; Vessey et al ., 2005
of sdzdzj HEGMIsOBYds, yYlste'  dslsipdzi@tss i) o Ste
yomilsdydsts j d dze d B d tadsjo@jdfdisits EwmeN MR al., 1990
ddzcdedietse Odzd § / { s 4 gy jetfsle Otelzs(gj (GAEBsAt er nac k
2004), OCkdeOydw ASICla d ASIC3 fksei jHdda
| nBslstew  dz® Hj dzHtod s dzz vd ftSS oz Ry A ¢
Na"d *KO OCYj o' Hjdjddj o Mddoflsdyj mMSks
Csdzdyj Mo O foslssdzse o dBsd3j dzls Md dzOfIsdyj M¢
dzi EHO9o Odzsf' L Otj-8dmb@dtzss Ols ¢ $Qe s bustdiig jCLEO
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dzj H Oo dzts o ) k2 te dzO dzj PNAS B zO tffkBdzd ¢ tse C
WEdS ydsddteso Odzdj ftoslstsdzO o COydmlsej ftotsml
Il 1lsts?2 tOBtlsj dMMdzi H tesGlsidzazdz Hifste W) Us® deds,w | 15 |
dzi BRI Hd Qs EisBGster | t©0OdzjJ BM dzd s kB dzd ¢ 59 Oder
(Cowan & Kandel, 2001).

Il & jteor Af esls sdzr ftcdmkzlsmisa s Is o ftoj Md dzC
MddzofIsdyj MSdr ojLd¢C kzdz

l lststgr toslstsdg" " Hjdwelsmw dL CdzjlsCd ot
sBMlssWilsjdz Msets d EZEHOdsM! {§tesH | @Bsdemlis tcd tistisa?C
Yyd dzd, dfmfdzj H Swpdousty ed@dzds, tc Osdefsiddd Mis d Wd M& d 3 d3j Is
) stcc Odetslsd f d yj M@FFecHOMAL j L OB h Bz Is O dzls dz
fsMmismd dzO0f Isd ud M¢ t562s BdpjdifHD |fipdsdzHdg®E Ofgads § 2 4 € f
ylze mlseo disj dz' dz" 2 W dzlz ts4c pHrplg® didsfdedz 2 ( Mn jedsfrettd o ¢ k
vilsd dediw  Cstelsd C Odz! dz" = frpd2dsHidad j o "pLH b & dzGsSB 520
Msmd Hdzd = HjdHtcdlse , Htsotsdz! dgs BT Mistets  fd3,
dzoflsduj Mty  pdeds, Misjfjdz L OCdmdzj dlfwn j
ftsorhjddw ptHs Ldooslsfifpizte datsiisd Misd 3z dzv yd d .

I-stejls) dB fesistsdigd i yhHbd unpSP2 ) yjflsst
d3j d3B QA | Cs . Du f MsOolststcOBRBd ISOC-5 ] L ozGiddr
otsLBEYHOEN] f tsMmismd dzO{lls danjdiLoddjv rls BCdefts C(QHIT & ¢
ey ststes o, o MaFr"QHRd Ot H B i Oz s 5EzOb B &M € s
lluvu, (bkflshlsoso Odz 9 MtejL On dtsC Oklsdz = "

l-ydlsey felst ELtsegjdedetsy HtojHI Wodzjded]  tetslstsd
9 BLHjJ2Msoadw. ) ss?2 YJ tw©WoOBBls], dmmdzj Hiso OI
CdMmMzsec Bt MEPHO )7 . Hf sMsBdzs o7 L 9 Ols! f Slsjc
Od3d G H Odzr . s tetsd3j Istsc ts, odpjrdayys s pfmdzisds Hzts jo O fif
HsdzG so tej d3 dzdzgz® Y sISj dzydOyde o MijL Or OdJG |
Mtej L OfF dtstOklsd' = fts ASI Cla )y dotlsdy n

Ifwilsy a mMeh jmMisekzs s dgj » Odzed L d3" ZHOdzj dzd v
sSBtOIlsdzr 3 L OroOlstsd3 dzj 2tctsd3j HJOIststcO) . Ss0OC E
hjdzd ots otej ddW dzj 2 tetslstc Odefydsd fipfdaf cfi j diotz@H 5 &zes
Btsdzj J Hdzd Is§ dz dzfsii a d3jh S digOlayts dadiess  dsO)fij ldso sfct@ts
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ofmdzj Higdgang sz Cdm FJtotsyj Mitso : HdWWEZLdw sl
z3j 3B tc O dzdz’ ~ d tsdzdz" ~ tsB d3j dzdzd € 5@ (Chesler \
Yyomlsd ydzOw Oz OdzdL Oydgw, fydzj ez 16 O j IsL OB AP §
otsMMmisOdztso dzj dzad ¥ -DEEYPEERZ ( Edztrdzs ¢ OdzO dzg &
slso jlstso dz0 Y tsfmdzj Hizes h jj fJtojHi Woadzjdeadj OC tsdac

I-hjmis redzsS dtetso Odzedd MY Jyd¥dud mMSdnm tef yid
B HJOLO ( f tetslstsd@@d. dztsrtejd2+n Isdo ofifiy QirkodgisSsdstE hpal dz
or Lo Odzdzr | |0 .dzd8OYyy € dMmdiasjits ™ tc @fnls odEtCOO zdk
ASIC1 a ydo tslsdzr n dzd 89 MLL  00Cdd® ~ ff tdtdlsutzsdz d H
fslj dydoydd.

vO0Cdd3 BBtOL Sds,0 difstg ids tsaly HZHHdREds P s 'ff StdABAts y
dzj 2tcs 3 HJd Ols st [HBOSC B MOy sy  clsCter Is' &3
fsMStsd S oMjcHO tjy dHYl & Mmte dj fls dsds
dzj 2tetsdsj H Ols st ts 3.

1440 yOfplsdj ASI Cs o MmMddOflsduyi mMés2
sOC coatteddzcMOCsdh Jlof sl s&OdzOdz MY s
odzdwisy dzO HBdZGBo e d3j dedzz® ff ts o j dewdO@agz 5 {201 u)
tcOL d3d dz' " j-ts f dsdplsly @ dg® 1© dzdz" - f smismd dzOf Isd yd M¢
Highstein et al., 2014; kpleet al ., 2014). 16t ofMmj2 9odHJXBE
d dzj YtsLotsdzvdzts BkZyy d'@ @3 dzO ftetslswy jdedd Hdzdls
ftoslwsdzo Odzdz" | IssC€d (Al varez de | amBErojshals e
9 J oW isdesmis! , ylstds siClegfd wdzjdey s detifyvdg tlstteddj coels) datglz  dsizd
Hdzw tOLoqdeHadir 1 dmmdzd Hise Oded W dzO  dzts S \Pikztds dalf &
slsmizlsmMiseo dd Ce@Blzh I IIsla tOL odIlsd ] HtsdzG 59 t
cdifsCoOolifJ ( We mmi refrytettts yaolm.ls, dix2zdp 2 fisfdtdfids B dzC
dzsC Oklstseo 11, GHAEOSCK, o Isjyjdd] 40 diddzzls
fslsjdydodazsses (11 ul) otsLotcOM Ojlsfmy ¢ Ctsdzlste
sBi W fded Is My shtsl Geigfg s H 5 9 QAdBdZ? Hijfsdzwtedt O1
LOodMmddd 8 dzdvlg NMDA tjyjflststeses d Isjd MO
ftetsyj Mmr o dzj 2ttcdzOn. sttsd3j Istsc € tzjso g § dsk
ASI Cla Gctsdiisdij tetso .
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I sl dBs EyoOmlsdwy o Wttdddtotso Odedd HEtdzetso toj
podzdwis! dzO § dzslsdetsmils: MddzOflsdud MSdnm SCtdzlsOC
fsmeowhy dzdetsdz Mk Cdzj stsydets? dts¢COdzdL ©Oydd ASI
mMkei jHJdd ykk@tfoOde'ddf frs SMtej L ©7r 3" P (Zha et a
yls ts 1 Is0O BOdzd §f Zdzw yd w o j dzd yd e OdzO { di28%. dzts
Ir Cdze yy dAffftej MAdBd Cdpd@ted s d dBdt1s d-dzd
dzj GOlIsdodzsets ASI Cla StkzbmbBGEOL VW B4 &1 d dzth)
hdfdSétse BBHZjJ, Yijds &0 30%. RS tej Mdets, yls
f dzslsdztsmisd HjdzHtedIlsdz" = "N d§f dC o -odsH Jafgshdiiz?,  Hrg
Codif J dzMOIlststeds” d3d d3d ~ Odzed L d3O d3d , f otz M HWH(
tcOBtSlIsj, Ji ng" Hy s EPDFITRY Odz! dz | Ckdz' skter
sB dzOtclzy ddzd, yYybts 10 fwwsyjHkztO® ftwwdosHdls ¢
o LOsdMmddsMmisd ls otej di3j dd + ¢y st dydsdki? d figal
Mcd Lt o CdMmdzr 2 wOMseatste dO 30 d&ddkls @zd ¢
o jddydddy otjdjdsd +CMysLdydd Hts 60 d 90
d 31%, MmMtsslse jlsMmilse j dedzts. 17 & dz¥ yJ ded 4 -96" jLARCO dAd
f slsjdedtOtinsd yd M dr CtodzlsOCIstsoar LuvoOXdfdds Jts BStaEbiz Ak
Fyomksetse O o (it Mstes2Cj MddzOf Mse, Mo wLL (
o dstedsd d H Olstsdazsed (.

1450 yOmlsdj ASI Cs o tsebkyjdedd, fOdkvIsd

[ J dzH toc fisdR@®@izd L Oydw ASI Cs, O IsO¢Yj dr BB

d GB&OMkYE &SLEO f o' MESB2 § dslsdtshls: s
o s dzj yvy dzdets s LIsdr twjyjfbstese o ftesyj mmr
qai3jshdn or MsCd2 Lk tB8IGLaHz dzv § Bfj% bl dzg € & d&ze ®dz
(Wemmi e et al . tOffff00d2sy j2AD J) ,sO@ Cdzjlscd 1
o’ MSC OB dzd Is e 'da § O dfds §ls SldAS Ad t WAl Il en 2002) .
ASI Cla 60O ftwdeosHdls ¢ L Of sdtedgh s d oy cda
frhd HJSBEB JYO dzj ¢St tSBEYOs sMw dLBj ¢ Odz
LokC B d3 Mmd ¢ dzO dzts d3, d EmMfjo0Orls dmstcedddsdw .
1 B8COEId § X4 & "hd sBERZYyoOs Ismfw dqLBjcOdde o |
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Mz r ddzdz' dgd @ Olsjj W dzj €M [ Isifijed - dzj dsdiedifeRinmmds dijgal O ©
2003).

VHOdzj ezifgdcB | Cla ftedotsHdls ¢ dzj Cslstster d3 o
f totsfls tc O defipls 0 jsdedzty j dzd W . 1 sojHJjdyud MSdJ Is j fls
BsHdWdydtetseo Odzdes 3 Isj filsi otHdtsets d&zOB dted dzlsC
f zZOIsW tstcd3ts 2, fsCOL Odzd , ylsts ft MmMtcOo dgp dzdly dz
ftesarBHdl MtcOo dzdlsj dz! dzeRz sl 8L O B BH HGBOGH
or yj dedesds dz@or € j ( Weanthd (editedglz ,a 1. Ists 2fiPa0W2L) O datd
ZOtclzh j dzadw di3d t©€OL o dIsdw HBdctsote] 3] dedes?2 ff SIsj
ydotslsdz =, Cslstster j HtwwdoeotsHwWlils € dMmuj Lidgsw,jdad
¢ st ts IsfCtdstsdi) Molads) Cag) dzd .

1 B3B3 6 sSOBRYOMEHS L BEHE Pdzr S MY 6]
~nOOCIsjtcjdz HAzZwW B dZOMISj 2 dBsLcO, e jlsMmilse j
Istcd o sy dzr § mMsmilstsw dzd v . S L Isdd3 Mistpjzdelistz @®d2'dyk
B HOdz! detsj VW H U QzOGdgdEein] @ dz d dzls Jscelipddd dits JO dzd g LE
Hdzv B OL SHz®ts j @Oz ( Ol son et al . sfc@8&8&B,] CE
fsdzsmMCd, dzOljtcOdz dz" 2 cdislsOdzOBEzM, Yk &B (s a@izc
mhjtets] odJhjifmMsets MijHdzjcects BsLEO (Wemmie e
McOoalststcORB tojhddzd ftetseo jtodls: , fsodzdw jls
dzj QtesdzOdz' dz" § H kIsd, MowL Odzdz" §j] ) BBKOBEKISCT
2003) . Hrw ingddelizsfgp d3zlsOdalsdz” = dzdded 2 d3r b j 2«
tej OCydd -tdzjfifidaixjoCdiEss tc dats ¢ ts L Od3d tc O difdievj.H &z §f sidH d Ty
LokZCsoatse s MdedkkOdzO d YomdzjHkzeh jets EZHOLO
B "2 LOBdOd | dzOdzatf tote 1w dzgz@Ff ts o dEGH dEHEjtH 2¢¥ N d 2
ftejHI Wodzj dzcpdz Slstpd®'Glsts Md ¢ dzP Bz e ks e tsmMiEe @F
HJCtSEes ISdf O LOBJqEOdZd dO EStcOLHEtS BBsdzj 4 (et
f dBkzlsOdzlsdz d3d. [ J dz' h [z s-dztdsCaR) obigtigidats iMHsts € GALS' | oCA jal
mMdtedw 1 CMfjtcddi] destseo, o Colsster i §sHEBY ' Isder
otsLHj2Mseatse Odzd dzO@ dzd n G tets 3¢ d d3d LokzCtse "
f 2lsOdzlsdz” § § 3" It Oo dzj dad & fn § Gisdzis § dzd dz" Bdgfdz h j
Yj dZlstc Oz @1 8 OIsOn, C0OC © EMmMdzscedws BN Yydese s
et §rn MsddiBzdzse ( Coryel | et al ., 2007) .
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3" hOF HdSEBE Idf O, ftoed o dzzlstcd yJ to el @ dz'd dzt
ASI Cla ¢ tisdij telzhnP dz&OISQUASY 820 j Mis dsts ) dzts i
o 8o dzj yJ dz' o ftwtsyyj Mmr COC EMmdztse dz" n , sO¢
Rdzls § toj Mdets, ©Hdz0EE€ 0L Mgz fz08068H3 M ¢ Hdzisgsd
zOn s H j dzd W ) slsCtcr Isr 7 SakiCipeordse tc P to datf 5 5 dzvd
ZCOL" 90jIs dzO0 wstkfizt MidadYy € G etdRdd des o  dz0
Ptetso jdz@ Istcjotsydesmisd ( Wemmie et al ., 2003)
[ 5dzG 5§ o tcj d3w B dzs dL o j Misdats, Ylsts oHT T
fOdedud MEdd OlOR] dlstizj oftOH jdgels SteOMMIstets? fls o O d3
ykzemlsodisj dz' detsmisd IsOC dr .Eiemadnjetzs 2609)C s &5 zg O
dL o j Mis dzts, Yybsts §Oydj dzlsr f d2Otelkzh jddwdid HT
o’ MtsC d 2 totso j dz Istcj o sy dets®isld . d € bs'dIs s EASlg "
Fedzj Sdfmdzsegts e OLO o Cwtsod d fwsorh jdedzgzs st
Yls ts 1150 oLOddtsme w L ! sf smtej HIzj Isfw ASI (
nd BsykzeoafMmlseadilsj dz' desdz yJ dzlstey BOL Odz' dz' - N H
Codzyd dddE@ o d Md Bs  sdz2dy OjIs pH ot  odzj € dzj L
&zOIls j ttOdz! dz" ~ Nd ZzeHicHEEY O j(Is2 0fpH C@O 0. 4  jH
f Oded yd MS kzs tej OCydes . ] SHsB dzts § fsodHJdedJ
MYy dudi ddpdg e dfls sEtsBOS ¥ j odg? mdEOOIIgdz' ~ 3" "
i mMdzd AR TCARIsdErodslsdzr d3 99 i Misd odtelkzMmdze 2 € s daf
LS tej Mipds 1 Isdrn S O&zOdztse  dzts § O dz'-Qihph) tsay d a3t ez
fsojHjddj, ftod @Br &§@EE,] €Y. 1 oty dJ Hdgw L
s stcdzse s WHtKGO CtcOj ots? fsdzsmMCd (Taugher
dL zyd dzd & Mo wRCidoo dtctiztglaigzs B dtsdedz" = C OdzOdzso @
ZHOdztsMm! EkEfmMsOdtsodls! dhsdzj Skdzwteds j 3j » Oded L d3r
f Oded s O§yudd, o' LoOdzdzr j oH'"™ mOdzedj 3 Zcdzj €

1460 yOMmisdjy ASI Cs 9o fOsd&tedyimSédns MsMmistsy

vdzdy jdzdj pH odzj Sz stsydzes?2 MtejH' ckedlsj
Mjte! yLdr j] LOBtsdzjoOded™ ¢ OS¢ dGhcjoddiO, ¢ s@disfy
M ddedzsects &L O (1t dMm.
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Tpasmbl, anunencus

PaccesiHHbIN CKNepo3s

UHcynbT

{ Mz diSz S OO dL Bj dzj dzd?2 §sCOLOLjdkw pH o
fOlstdseduj NS d @ Hyasdgpsas, 2oks) v -

Rhid3dwWw ctdztso dzsets ditsL 6 O

10dBtsdzj § dedL Et8) L dzOyjdzdd Ht5COLOIydzv p
Hdzv BIOCEdsdts sw dzdw, C0O0¢ ddhkzd s ( Xi ong et
C CdzjlsCOB BSLEO HsMisObsydsets € sddyj Mise O
G dzd € 5 dzflzOX, 5§ dzj dzd ® Bsdzsydes?2 CdmdslsT (Chu
Bzt ydes?2 Cdmdzslsr , or MotsBBYHJ ded J ftotsls ts dats ¢
zo j gzdeqy S tSdzyj dzlste Ovpd diz figdatinf ding Mezbs sy d 6 ¢ &z dz¥isy d
f sdaed 3 § ded ® pH o I1sC0dzbsd @Byde ®L 6 dz'chidy jizjz Ezts tiz¢
dzj 2 tosdztslg) f sfydzj Hdgt 8 totsdz 9 1Isdrn ot yHC
OCCRBzd¥ydrls€d CdzjstsS d LOfEMS ydbtslstss id-
| ZE s OBO M tisdzGa0f & i i yjfsshudsowdgnt tf
ZyoOmlsded S Odzd dzj 2teslssSCmMdyj MSdrn ftesyj Mmtse
[HAZOC s ftod d3j dzj dzd J BdztsC Olststctse G dzkzls OO Is dz" -
dzj 2 esjtciOcyiddz § sfdzj §tedMmlisz fiafd dzady G Ggdodizts  dedy
tc j L Iz dz' als Klsdscpdzddufj iy ClsfCPda{ W IFgr en & Ahmed, 2004
Bsdz hj HOdzdz' 7 G 5o &t ks dzt$ B O Jz a3 T Idsfdt <f1@zdg o37 A
COdzOzso o yiftsts§ jinifmy@Zs mis d , fne WL Ofdzdzhn 6  Hjs dshe j
OydHBL bd3dMidzj KtzaD o tedze@ 3" = di3r h ddzr = d yJj
dzj 2tletsdzOn, ddzS kBdtotso Odzd] Skdz Iskte o € dMmdztsd3
Gz s@zzO®o M BBs?2 S dBJ dzd dzj 2tetsdetseo, CtlststcOW
f MOdzd3tsIs ®1C ] dalzjzs B ' dZO RASIRIOEEY GEdOdz" HAd2XiEng dE'alls Iz t
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2004; L i et al ., 2 0dld26) d B d WASIEE apaded jsftcj H Mise
YyJtejBtesMlf ddzOdz! dzgz ydHSESMIs! OS] ddBijls o
3" h ddets?2 isHjdzd dh j o&sdd, 9" L o Odzdzts?2 o toif o3 2z
Otelsjtcdd (mi ddl e ce-rMCAO ayOfrasitst ed fryf tode' cLl zyj sdfOo
lted tIstsdz, otej d3gj dedets tsCdets, o Isjyjdedj ¢Ctsilstst
fsmdzy YJ Gisl jRB)fIshldets M stsB dets Ms-tcOdzV Is! figaly, o
2007).

J Hiczets?2 OBl B dzs f 5C OL Odzts, Yylsts 0O
ASIClaea "' L 9 Odgdz" | IssCd yjteijL CaMKI I tsd tsigfgg 6ztf ¢
¢dsJ dz dej 2 tetsdetse o  fesyj Mg dh § &3sdud M& s
4 Stsilso j Is mtsdzp oadzis sy dzdzO W B&zsC OHO NMDA d ASI
9" 6Oy J§ dadz" 2 dzj 2tcsf totsls j € slststodz 2 LWWJjcCls, d
COOIzse fotsdzsdze ez jIs Hj2Mlsoad] B OBt

I sdiddss ASI Cla ctisd3 tedz’'crl Is§ ©ediztsd , SASH
ftotsf 2MS Ols+?" d salz L " ®aOIs - Cdzj stsydzlz e ¢cdej dz |
OydHBL O (Sherwood et al ., 2011) . Htsisls o
OClkdoadtelzj di3r 7 dtsdadze" » S OdOdzseo Bsckzls Mdzzy d Is-
Hz sMdzOB dzj dedw § sMmdzj HMmlsed?2 dhjd&sdd d ddzmkzdz

t Ofmfmj wdadzr 2 MCdzj tesL

t OfmMmj w dedz" 24 € dafzjestse s Odzd s j dzt dztsj, Olzls
Cotstesdy Oy Of sfqw  &dj dzd dzetso O 5B sz YS$ O
M Jdedztse 5 BESL CO. 17 @z HIHLCIOULJORED, Hyjlsets) diy fied@myed
Ldgj @ jIsdyui mMSd?2 HdMmB OzOdziy d dzO Waxmagn Bz 2006). d
1l smMesdz €Iz, shmdeso dets?2 ftotsB dzj BsS?2 9o  H j 6zl t
dz0 ¢ s dzj o j € aN of s © o dzts dzd € Ols! Y LOJO A S| E1
Ctsdzdzj 6 OB  toj h d dixfy O fif lisdsjof F to d & CedzO digje? tots o st Oc
fseotc ) HJ dedPrni efsred et al ., 2 00 M di3ts L o€ e zts
& hj2 ) 1 CMfjtedB) desOdz des? | BSHjd ¥ Okltsd
fded % j dz -H66 ( P dE..] < ssd3 HJ O O tistsidytsBAAS | CAPIsd o
ftetsf MC Ol! ddyr odzklste! CdzjlsCd. | SOkl j
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CstcOLHIS BBdzj 4 dzda € Odedetis?y j wlzlse LdgStcOydd O¢C
or L'’ o OQdzs dodaGjdrBjddifsitc@Gba odi3F Oz HdSC et Isdf O M
R dzls j toj dzts, Yybsts o LHuHBsera OCMtsdzOr B
SHdZOCt C0O0¢C o MmMzEyoj GC¢¢ dO & " Oq, IsO¢
MCdzj etsL tsd3, Bkteso j dz¢ yy g s EOPaR)d tsAS Id GIShHfSdRts
Fojddyjd (Vergo et al. Jog@jizd AOud dzstcd m
Isd ud ded w BtsdzjLded o 1 S jtedd3j dalsOR dzO y dot
tcOMMmj W dzdzse s MC dzj etsL O. s tets d3j ss¢ts, dzj HOo
ORddzstedHO dzgO@ HOydjdesOn ¢ Htosctc] RN E Lz sEd
fsdzty dlsjdz dz" 2 tjLkzdz IsOs (Arun et al., 20
ftod HoBshd-toiBOsddiipzccts IStksctcOY O fioso SH
StcOdz dzesets ftedy d©3O BBz dzf B IsOBdzj sSts¢C Od3d dztst
f 0L Odzd , Yylsts ftoj f OcOls L dzOydlsj dz dets fdzd ) O,
fsCOLOIjdzd jeB HJWIs]jdz detsfisd, slstcOy O h dj
HyGJdaj eOyds . Clsts dimmdzj Hso Odzd J , it Mizls
Cdzd dzd yd mSts2 1 f dzeg o iz dz d o Jteclz j d3" =  d tsdzde
Hi dzOj s sYdpd dzdials fsfigisg e Oftas fat & defed@P Mzj o Oy dz' d3.

Cfddzi f mdw
Is otejdw 1 fdazjfsdujmSitsets ftedfOHCO pH
(1t d®. (Somjen G. G. , 1984) , o dzff P & s digtisen," " gz@

Bsdzsydes?2 S dffddslKhadi GO, 2008). 1 Iss %j ot
mMfsmsemMlsoakzjls ftoj CtcOh jdads Jtedf OHSCBBO. [ hY ¢
Ctsdgyj delstcOydd HIdtsCMdHO Ecedzj esHO o Clicdsy jdin Cfr
ftedfOnStse E fOydjdzlsse (Lennox W. G., 1929
dmmdzj Hso OdzdwWw &3 ( Mi t chel | & Grubbs, 1956 ;
OydHBL fted sMisOdzOo dzd o O 4 & o dastfindsdzd, f Is & W s & Asdatizl
tcOMmis@ts § tsdzd ¥ § dedzts 2 € tsdzy( dasltciOyelly 2 e tdizOd tlzedy 1
dzi Sslstster | Odes S tsdzo zdz! MOdzlsr ZOf ted dsj 6 Oy
LG, yYbt, otLB@ydts, EMmMddazde Ojls dmr Odzsd1 {

[HdddB dqL &BirO0ddL 3t OolstsdizOIsdyj MEsects
slsted yoOlsj dz2 dzOv B teOIlsdzOY Mo w L !, s smtej HISO O
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nSH] MOgtsets L fddjfisdul Msset offadi3skyo.
OCIlkdoOydi?2 ASI| Clsalz' €O dz®rdatOedzj dzd s Se § dzO, ¢ st
o jdazdudoeOjls ftesH A dls] df damtdAnsf tc st jOdksial dej diflsigid
dqL i dav jIs tstese® yYkeofMmlseadlsj dz@ desfplsd ¢ L odzj !
1 Of estfdp !, Ise\LdEwie j MMdw 1 Istsc 5§ 2] daBOH jodzdc gaigeih
ftoslsdo s sdztsy dzr 2 dzffdt j BaBw gyl dztbf old™ ) j Misd € sd
o' MsCdr HBL Cdobkzdz MOdzls O. dbffdzdC Oydw ¢d
ASICladzs € Okzlsdz" = o3r N j 2 i tectOC dskfivap@Eb ddd tedzff M jJ c 5+
Lfddzj fIssW stcdzgdzgz® 0OF€ Is oskEsiElOn .y dddas™? » @dad. jts o &O
dzj t WWjSIsdoades o MdzkeyO] RBlsOdsd = dddd?2 "
HtsL f Jjdzsddzj dezlsjIstcOL sdzO, 3" "d HJC Gl s ROC
dets C Okzlsdgr 7 3 " j 2B ridEP! WeisYl§ of && 2O

dstsslse jIsmilse j dzdzts, ASI Cs BsG kzls feciaizty '  Hs'
Lfddzjfsdui MSd@H @EeHis s ded jids dzd ydrl | ds lsde” &) 2ttadsts
4ty j Cledlondg’ sz § sdmME d tcOL ¢ OBlsls&Pd OB ustsksz)
OClkdodtelzj d3F » dwdzdzr = ¢ OdzOdzts 9 .

147AS1 Cs d B tsdz
fdsed) (OstsdtseduimMédd fsyjmmr, sO0¢d
o LT 90l Btdzjor j whiEhjddy E §0O0ydJ dzstse
fsote YHY dadzts?2 IsG Odzd . lted 1 Ibtsds BBdzj o' j Yk
My ddedesec s ®BsL O, (BiFJdeidprdizd M §grshBadz Qd 14t
sOCyj o BBd "sds Ctsdzdyj Mise j dzgj Mizls dzO s jt

al . | 1998 Price et al . | 2001 ; Mol | i ver
~nstetsh dd&sd S OdzH JH OO dals dakkiddse d vols difjj teaft df jtea
mMdMmlsjddy (Hdzv BLEStO Sl uka et al ., 2009) .

HsBteso sdzt yOn , ® ntH] Ctltster o dMfr skzj d3r o3
fticsyjHEzZtc® o7 L " 90dzO Btsdzj o' j ts hOHIs jo dede” . d3ts{G 4o
BdzsC Jtectso OdzO BHzetsote] a3 dedzr d3 o9 jHjdzd i &3 OdBd .
fsdzseo d dzgz BOSC Md d3Odz! dztDE s 54 W W s Sls QzOM syl Bdnef dz o
pHscASI Cla d ASI C3 COdzOdzse ( Ugawa et al ., 2
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rezedy dmmdzj Hse Odzdv, Htetse j HJ dedz | dzO dats
HECOL" 908 ls otso dzj Yy dedesfils: ASI C3 d ASICla
s JydWdud mStsy or Cdzg yjdedy ASI C3 fEkly &3 ddzls
ftoj HSlso tcOM OdzsdzicoOm o d d f j sQdf' ¢ j L dd, 9" Lo Od
EBdtc®izO®C yde tlsHY teccdo Qzgdw dziz € Qdfo dztisdz” 8 0 j H j &
oJhjMmse (Deval et al ., 2 06080 dzefHalsg ditxigliz ¢ 14z izt
(GMQ) O¢Isdedtlkzjls ASI C3 dJdtEedj tardzOfutg dlzd W gL «
otej BY ddeedeBdtelzjls ofMmj MkOd d" j ASI Cs (VYu
[ 5C0Odz dzgOW ddz j Sydw L1 lssets o jh jmlsa® o L OH
ftsojHjded] Y dJotldtsets. 1ted { IstsdizdicCORisdzO%
cJdzz ydewslsdzr = (Yu et al ., 20108t AXEGis? ,
stsCMddz ( MHOJTXOMfiglsects C st OdBddEtge » ' Qf)fodoHdd B t
fted dzsCOdz! detsd3 99 jHjdedd o L OHdg® 8 € tdgd UgeEasl
dzOB dz H Odztsfy! Hted or Cdz yjdedd 64 dzO ASI Cla (E

l sRd s 2yOfmbsdw o fjtedwjtedyj fmektisedzizj autg figdf t
Yyd dzlstcOdz! dg" § 34 ~ Odzd L O3" sBtcOBtSIsCd Bfsdzj o' -
f MOdkzBtslss ¢ fiflxdgdlz: h O] Is shizh j ded § Isj 3O dz' dats 2,
otsmtf OdzdIsj dz/ dets?2 d dgj 2tesf Osdyd MS 2 Btsdd
O ZOdzwjiffCdsj] Hj2fMlsoad] B Moatsj2 1 WWJjCIlsdoe datst
dz2f dd3d s jets YseBBYyd -~ L WWiSChtsea. [ Oyykzeo
Bisdzj Zlstsdzv s h j j Hj 2 firkiv\dvg d3tl »niOsizbsy Islds! OspER0 Is s tc ©
d Bif skmdzetclp yiptho . 1dtade diBlsticdfde@ dzd j € dz¥ yj dedj AS
fsor hOjls bktHAjdOZEss o dJCostcj SCtrfy, O
slkmikzlsMlsokjls E ydowlsdy n -detsg @213 dglsd | tetled & Q dzt
oLOdBsMaw L d GfdtsdH dED d@diEs | ddso eS| €s s
My smtse j dz d dze d p@elisch g0dste &z jf dg' tsjls 504D d2®@ df'fn J fH3ts d3ipd [d3)
fsMtcj HMlso sd3 o tEtsH Il v tedeg@ j f Istster (Cai |
sBMistswisj dz Mise O ECOLT™ 9 O ls dz0@ o 59 ddjj\byOdEgs fi
fjtojteOBBISCd Bisdzj o' R filsd &3z dzts o 0 IsOC Y J§
Btsdzj Zlstsdzw s h j2 MmdMmlsj dizs2 dBsL 6 0.

1 mj orhjstf dmoOdadz j dimmdzi Hse OdzePC Isf 5 B I8
dtsdzdzr § € OdzOdzr C gjwmyfjSlsdods d3 d3dh j dgv d3 H
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flcd HMlso . 1 tsdzf § Istsaftsize JdzidfiptisidffSfts@gsdnt: . d 20 ff tej

Cdzddedyd MSdmr t CMJjtcddzd dzlsOr BC0OLOdz Mmootk

Btsdzj or n thkhjdd2 d &Bdcectjdd (Ugawa et al .,
1 OCGdzsk yjdedy 8 6 dzOo §

l 1les@0e ) BT dzd Y dMOdz s @€ dsdio { ot zdgs A
COdZOzso o dzj tco dzs?2 fMdMmisj &3y G tsL otsdesyde » ) d ¢
hqesSs?2 d o90yds?2 WdLdtsdsecdyj MSs2 tsdd wo.
Mk Cdzj ssydzOWw dBEOdAfls Ol sls@GHEIs! , ylsts o M,
2O oo dzj Yy dedetsfmls: 1 Isdnrn € QtfA®drs ] dE f dgeOERsRID Iz
ydotlsdzgr = d wodzwes Isfpw Ctsfoe jdade dizd. o jydwWw duy
f sd3tsy! HSC OL Ols! ddzd BbOetse ftcakyd'j fldsqizw s L
tcsdzz ASI Cs.
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1. 5. ANOteROS sdzsedw ASI Cs
vydlsr e Ow hdetsits] OMfteshisteOdzj dzadj d dz
Mo jHjded2 8 90ydes?2 W dL d©Oktsddqicliizq B2 - tc 5 d=dflzdz
fsmMdzjdddicd ¢ djls WOottdkOCtsdsecdw 1 Isda & OdzaC
BsHEZzzY ststcso o Mistej yoO*b IsMmw mMddzlsj sdud M dJ
ojJhimseaO® d COIdtsdzr, O SOCYJ Bdetsy jMlseats f jt
Coi3f sdzj dzlstseo ftedtoctsHdzr = WHSO.

1.5.1. wddsilbduyimSdy ojhjMmlse
O B dztsted H

o B zsted K-MB j 6 ¢ O N j Hdkztej Isdud M6 sy Mt
cdf jtelstsdzedd d MmjteHJ ydes?2 dzj H M lis CelsdxsLdaddiistEtsds d
OClkdodtelzj d3r = dtsdzdz" = S OdOdztso  ( W&86). dpnuindndats tc €
Hj2flso zjfisj dEjACUs delzglzr 2 B dzsC Olststs  d ts dzdze B H fiffstsotets «
MowLr 908 h j dizlz5®O s M) | ClHE ytgdz MY sts®O tdz B tiziz
d ts dzdz" § C OdzOwr o3 dzdzf{Sscflzts ( KI eyman & Cragoe,
Mkzei j HJdyWBOe® yYkzeMmlsedlsj dzi desfls: A Jl~AG70 €
av) fted {Iltsd MlsOyddzOtedz 2 Codif sdzj dzls s
dzj Wlzo Miso d bag dep detc € ds@agf *H dztej s & 5d3. ¢ B dzs €
Bdzs¢ C OdzOdzO O 3d dzts teaf Htistslyy Is dij®jfis f anfgsjissdgisdls  Is to O daf
Hisdsj dzaj (TM2) Bdzdyd € ¢ € fyll)QKettendergey demids 2003z
Shhid et al ., 1997). utodj MisdOvw CtodmlsOdzdzd
fsCOL OdzO, Ykt d@Bodj SeE@udash § Qe @Ot OFtsB dbt
odzgjhdzgjets o jMmlsdes dzv L O Myyls ftsctelzy jddw Mmoot
al., 2014).

R dzls j te j fndats, ylsts o BBdjj o MsSds ¢ tday
O3 dztstedH O Md3d dav j sw  § silsj dayd te2edhdsf b3 ddf dicfizd
ORd zstedHO FEEL e M) Mo dj Misdes i dgj 2 steOdz’ dz
(pH=7.4) OSCBkdoadtkjl ¢ tdtsdsj tcdsr AjS|ACSLIbC 3¢ GfdzCud
Md dedstelff) S d EfMddzde Ojls IssC¢d yYjtejr 1Id ¢ OdzO«
o dzgj € dzj?ls tsfytezgsH ' (Li uex2dEmfltcQo dzd Gztizl 2. RBkzls O6 j dz
slsdzd ydJ s dqdzc dB dtolzs h j ¢ ts -fif ¥ H CtsO0h d OC Is
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OB &zstedHisds L Oodmdls iz wi aipkndsdis fndzd dzsf tsts Isft
d ¢ OdgH 50, toOMY tshighisy j-mizsdsE O o ( {sEigzOL . 7 )S. O di0 ditp
HOdzdz' | CtdMmsOddsctOWdd B dOLEYy o 08l 2 &
COLBOROO. [ tedyds g i &aOntss, sQE® | N
Odsq dztote diHe Odzdzlz ¥ OC Is d ofOsys]js dzy sz €20 § 5 j S s O  daDdsC
ASIClaC OdzOdzj dzOBdzé HOjlsMw. JtjHy sdsy dlsj d' dat
qzcdedqikzy h jj Hj2Mlsodj OddastedHnO® d&O ASIC1
BOMS oo Ols!  j et § 1§ jsopgabts If shj ¢i A stB% BkI6 .| fls o
WOL dzs dzOf e Qo dzj dzdzs j  H j 2 fs@ Yl d eOdhe igsds d jH Of tstzRdz"
IstsB MOALT MmowL' 9 Odzdv 1 IstsEts dzd G OdzH O tOL dzc

2-G Iz Odzd-ei3gf zd dz€ 2 d dzOL sdzd dz2 ( GMQ)

[Ctrsdj dzjtsBr ydescts Hj 2 Ms@Yled o ddgd gzt g
CORGf sftse Ko Qds sy dB 65 MtkSkt] Nty
czOdJHddso s ckfflkz d cjljtesydSddujmsesy ¢
dtej Hd oMjrn ddzjsdgh? Mpgtmj 2 MY Jjydw Jqydesmls: s
9" HJ dzv FlkQuizefizd dzd dzC 2 dzOL sdzd dz ( GMQ) . GMQ BT
OCIdo Ols s te s dzAf $IdaC 2 sisd  fprsjsdr@ako o sL By dz' o3
fkh jmsoso Odedd HEbkedrh fddzls jtstgsg i Q@I /Cis dzH sl
Csdzyj dzlstcOysgd v = L B’) ts dz M smtse j dz or L’
dzj Hj Midifielsd 2 k¢ YjtislsBB1 T30 € Odg@tzt ts o C
OB dzdlskHj jMlsjMmise jdedzr 2 dzgjHjfjdemjlsdL qtolzs h
ZOMr " OC A j delstcOydd | fMlsjiffsoty szt | 6 ¢ sdzd g ls
LOodMmdl I odzj S dzj ls B yfdattde j Scts{dryfjo ddl§ tis@ny d o 5C aff dz
LlIssets dsdz® © MiejHj. w02k MWyt Mo dEYy dzGCHMEO
oL @Iy dets,  dzQlassis dJdgififvig Qa2 Istsiely Mo w L ™ 9 Odzdw Od3d c
2011) . wvjB3 dgj RBidejd, ddasjtejfmjdz MO d3j » Od
OCldo Oyd™ SCOROEZO o dzj2lstcOdz IszsQtedidsly i j H j s
ASIC3C O dzOaktsB sdzj j Ciddgdlr | © im0 O ®ls diste@susdid 5§
MsceedBEd] j "jdsyd & Ldoyjdd k. vt jils:
O¢kdodtels sw ftod Bjde hj2 Cdyj dsteoydd
qdz0SIsdo dtky sfw §tod B jtcjdadl ESHEHEENS]jdzQoaz0Md "t
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Ctcdor j OCIsdoeOydd d ddzOSIsdo QdddsL el YPF Is ts tst
¢ Odz0 dz. Clsts, sO¢ dzOL " 9 O BB , sCdets OCIsdoc
oL B deSZASTIdE X e sBsd3] ese, FosmMitsd ¢k o ,Md
Ll Iss ojhjiMmMsets MHoeadcOjIs Cttdolzs OCIsdea Oydse
Kellenberger, 2012).

KucnoTHbIM KapMaH
w H*
@ Ca%
o AMunopug

W@ PcTx1
©@MambanruHsbl

@ HCnc

« MitTx
© OuapunumuguHbl W
\ q

H*-HeyyBCTBUTENbHbIA CanuT
CBA3bIBAHUA NUraHoB
“ AMunopug
w GMQ
o MonuaMuHsbl

@ APETx2

LleHTpanbHbIi BeCcTUGIONb

«» FRMFamua-
nofo6Hble 6enku

3KCTpaKﬂeT0qulﬁ BecTUbIoNnb
wH*

° Ca2+

@APETx2 ?

BopoTa kaHana

© Amunopug
@ 4AP

™1 + TM2

{ Mz detsln j BOSdujMS 5] dLsBEOYjddj ASIC € Od
GCjasL o’ &3 S OLOdr MO oL OdEBsH  20NlseE &L A
RO 6 Oo dzj dzdzts fyls BsHEZkqekzs h jes L WWjiCko: f sl
Meslse jlsMise j dzdzs.

A-317567
(hy ®Hddz dzdL S sli3sdz ¢ 2 dznw@lds Qo ditati jddgr dAs tsdfets df
slsdzd ydzr 2 s fesdLoBHd » ORBJqastedHO d MEBHJ
Ctozf fXL 75867 ~OLOSISjtecdLzjlsmw Btsdzj J o-30geW)d d
dzts Is OC 3 dzj Ydg(Bubg atzal., 2005; Coryell etal.,, 2009 1 slsdzdyd]j
LIss OR3dHddzso sy GtesdLotsHd] BasSEdlzjls Ist

slso jIsO ASIC3 COdzOdztse . s MBY DOBG dzd oL Od d3ez,
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Bdztsy § Mlsesd3 Htezadrm MJdzOfIsdud MEdrn & MEUdGklets te1
al., 2010 , YylotstczH dzv gl s 6 s000dedf OyJd Milso J W Ot
d dzmistc iz d3j dzls O.

LifMlsitesdHdzr | ftotslsdotse smf Odzd s dz' dz

RL9O jMisder &5 o3 m Odzd L d3sdz H j 2 Mlsodw dal MiIsj tetsc
wegdzWw jIsimw ddzcdBdteso Odzdd yYydqSEdazetssimdej dzOL . 1t
ddze dB dtcso OBQ Is dfotafttddAgjdedz” §| dtsdzdz” j € OdzOdz' AS I
2004),ylsts Mtsc dg@mPjosfSjl Cs o Btsdz' " ddzmlse j ot
ANdzzedftetsW jdz d delzftetsW j dz B 255 3pbekzM,Is 0ASK € 14
MisOyd sdzOtc dzr 2 ¢ sy tsdzj dzls ASI C3 COdzO dzts o d
OmMfdted dzsds d H J.S~0BOR6) ddDf s § ASI C2a (
ASI Cla/ 2a €§0dzOdz IsOC Y J§ Yyomis § detizts | ZQESA.J 6 K
Hy2Mlso v to0IlzdL jIsfqwy L O Myyls Odzdasmilsjted yj M
otej BB otMmimisOdetse dzj dzdwv W k2 dz¢ yd tsdzd tets9 O ded Wo OLLY
slsdzd yj dz tsls MO2AIO MawL '™ 9 OdzdwV O dzstcdH O, {f t
OB dzstedHtsd3 d HJC dzsW j dzOS sd3 dzgO2 H j dets dzaj B' dz
HOdzdz" @3 i dzj C Zdzv tcdetsc s SMEOBts! ¢ fiisoj Wa dztsoceizZe @ dzd) ¢ df
sB dzOMIsd -maslddy dcd0f dm. 7) ( Mango et al ., 2014)

UilbteOl Isd dzO B3scl3ts-@aze dasif Ea)] Hdf dA ( 4 AP)

U steOLl Isd dzOddstsdzd ? , Cazommdud & d2 dzj iy J
L Oo d fnd &I @dzOKEzts o Wodzw jIsfqpw  j Hddzflse j dede” o5 W
MyfsmMtsBdeg &3 HIWW jtoj dzydtetse Ols Gjlsjtetsdsj tedz j
ASICla, &3O dzts tOL dzd yos h dafmw 5 1 dzj C IstectsW(§herddmdzts
et al ., 2011) . [HAZOC B IstokzH datsfls jets dfm
LOCdzt yoOjlsmw j@ Mo hsTda @tsdayf ddtOOydM)e o | £
stsC fd ydesmilsd 1 Istséts Mtsj Hddzj dad W .

( hy tSH dzts 2 dzi B sdzt h 52 OL tslsfptsH j .o Of j 2 d
ASI Cla GctBsdjlCdz760ce MPdz@dz'G j s etsdzj o7, MBHJ 6
d ASI C2a fmizee dpvHjdisthfeys 2, B dzs ¢ Ols-#8-© i3 tzs § @ tz@ Hzt 6
mMowLr a0dzdY 4AP ©® ASICs d Htkzedr HJjGjdzj tod
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COdzdjor B8 COROLOBH, dONsHIlMY o B &OMs
Msd Hddzd dzd v s dzd oty Jsdgird @afafifi® ) I datzsRBo i ko et

[ ifmMlsd@dgi MisjIsdSd d Htkedj dzj C Otemlse j d
1 4 Sshpmpa@zj mMisjlsdSd tsftsmtej HEZEIls Mots?2 O
Hj2Mmlse dj -OAOls df sefstistsjdelz’ j] @ dsdeder | S OdzOdzr . RL O
fdétseor 2 Ctdidfsdzj dzls SsCO yjtejr ASIC3 € 0O0dzOd
ICspo t©0O2Bdzj 10 diM. 2Andz@d dfg d ddz2FChyijl QY tesMmists
Cslisd3j tor dzts dzy dzO ASI C2a. Il Ckdz sktej vy
BdzsC dietso Odz s85BO Cli3f sdzj dzls© ( § dof oo Qdzda| -~ ik
(Leng et al ., 2013) . ] dHEsC Qe d2 dpV) o "digis d B A
ASIC-o" Lo Odedzr | Ists€d o Ckdz sktej] dzj2tctsdzse ¢ st
dzj ASI C2a SCOdOdzr (Lin et al., 2011). 1 tr
ASI Cla d ASIC3 COdzOdz, O OCY,j dzOlsdfy@R| &
o SLHElai3tsdgjs? tetsdztse, o' L ® Odzdzz¥ L OCdMmdzj ded j d3 Mte.
1 Jd S Bj/ B SCd dL ctwikzffr OdRddesc dzd CtsL d 1
dzj MECsdz €5 OB desMOR Oted H 59, MowL Odzdz" = G dzd !
1 WWJClsde dets d dzeGeB' dLtcosdd@ds ' j ASHC . v @F ts d3dfrilstet;
GJ dgs@ dakzOydlsj dz! dets Mmdzedy Odzd Oy dzdlskznlz tslso §
dzj 2totsdets o (ICH te 3FE M) Gaza et al ., 2010) . R dzG d B
ZOW OB Mgy sdz! L 2§ d3r 2 o Cdzdded ¢ § 98 CO0Oyj mls:
fOdzC tcj OlsdIls O, wBteOIsdis BasSCdtokzjls toj ¢ sd3B d d
Y4 dzts §Igs£&~@-70¢ M) ( Ugawa et al ., 2007) . 11 0¢BBd
(DAPI, Hd i3 dz@[L {fj falzls g H C SIstster | hdqesSCts dhf sdz
stcdf OdesMsBsL O dzj 2N BBOdzepts LL @,0 dzderdzis € dstdstE ed O d
Cdf I sCORBY Odz! dz 7 dzj Qtetsdeso 3" h ds0M DO GIB&EMP . -
stesdi] Ibets, 1Id ojhjmse 0 BOEisY g dds slszts aif jo dzh
¢ OdzO dz ) Bd S tots Bs dzv todz’ R Ctsdzyj dzlstcOydw n (
BtsH j dzd tctseo Odzd J MmMo2Ise MewLTr o Odad W H dzw dzO W
COOEs B c§ldr Odsd HJC Olsdtsdedze” | BB dzjdk 2 drre,dzw &
Bzt OlststcOlBd § ster COdzOzO, O MEBstjy oMmMjaet
ball d palm Hts®i] OB ({dMm. 7) .
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1.5.2. CdHtsGjdgde' | BsHEIYISE'
CCMisteOC dzj ssyde' § € Olsdtsdz

ASI Cs ddzededk: sy t.OL dzd ydz' KdNi?, & quHdzr
(Allen & At t wel | , 200 2; Sher wood et al ., 20
ykefmlse dlsj dz dg ¢ dzj Sslstster a3 . MFdzjddzls d&n o3
ftodmizisMmisazs h dds o ts o dgj C dzj Is tsDeddteille &iB@spilana., 20@ a r
Chu et al., 2004

l st flstsds o dzj Sttt dy MEtsdgdsy 2zl
o dzj ¢ dzj Is ts Y dffst@ flztsaaliCHdgh dets s dzts e f yd MEtsd3 p H, wld
fMkzh j Mise zs Is , dijdadOid@fL dg | ykemlse dlsj dz' dztsfyls
Ocetsdzdfmlslz. wOM®R 2 dLojMmisde 2 § tgPdzgletf | of 'sH 5§ tz
L Ooadmd d3r 2 B dzts € NMDA t©Jj yd filssteso-9 dHJ d3fipdslzy C
9" fftsdzdzv ¥ Is CHEOldtsROL Odets, yYlsts MR tsKIPspOsziz g e
LOadMmdls Bl Cdoyj destcOydd ¢ Odz hpeike & sMcCligskgyH J
2003), yjd&F RBjldgdjstd "j MosHmlsets { toislstsdzt
slsojlsr. Clsts wodzj dzadj Btsydets B Widedls! ff ©tsh
LOCt" ssd3 Cipfeofll oCaf S ddzslsdzsds € OtedBOdzj 6 d ©
BjfMlss fted pH 7.4. s0OC bod ¢t ¢ sdy, dzls eOdyd v
fMowiLr 9@ lsmw M ¢ OdsOdzts a3, OCldoadtelzw jaets (
Cdayj dzZsteOydwin SCOdz yd2 bOCyj MY O daa tfipd
ddzdzr 1 COdeOzse, dzs Ekxj 65 HikesBE dispn G
mMewL ™ 9 Ols! MW rog ASBIAEBMNISHOAO d B s Jtetso Ols
Mc Cl eskey. |, 2001; 2003) . vtsls Y4 MmMO2Is BT
9 daj Cdzj stsydzsa fs2Mmig @3 leds®@ v L * 9 OW fi! ) #*1 filsfdst) 1B ¢
BidzsC dictso Olsy ASI Cla COdz0Cx= o3 sBC W Istfdgd fteMHis
ASI Clb SCOdzOdzr, des ] Rjdgt "0 RN WG EE]p Hesls?
2004).

vte Isd YOffistsisj o Ml te juy @iyt g dn ¢ 5 dzgj Hsteas ©Uzd L
C/" BdztsCidic ZASI Cs o C kzdz Jészdedz) 2ctafisfdiads0 dz® 3y € |
Ctsdzyj dzelste @uydws0 (M) (Wang et al., 2007),
Pr'ind dz dats, dzts 5B teOls d efffss Haj dets O el j ds tisisnt tCldige o3
5 OM) (Wang et al., 2006).
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Zn”*, 8 MdzjHser n ¢ tsdal f &l Owpd v Bt cifPiadjLtay Q
LWWiCls dOSCKEEsEBHy i3 | (S dzdz djO dEs@itedizl ta dz' [j O ' 5
fMjdjCkdodsts ddzedBdtolzé s ctsBsdjtedz j ASI Cla
al ., 2004), ftod 1tk csBRsdBj tc’ deaasdi Js dydEdss
fMikzei jHddzad ymwintss: j tdaj Qs s dzOR Yy j delstcOdz! daets?2 dzj to
Ckdz skte] StelsdC Od dg”'fFe &zj WO hED Gt d s d ds
fioctsdzo Odzdz" = IstsCtse ftodedzdL dIlsjdz? dess © H9 O
Cdeyd deste@Oydw R d ts dg yd dz$ O, ZOf eslsd o, ]
Giljtesdjtedzr j ASI £1alad OMIOUBa( E€ffls dzts, ayls -
Yyddz§ 0 fawLrLr 908w o 1 CMbuOCPfBSYGbaG) H B
BdzsSdiekzs h jes 1 WWjCkO, o Its otejd3w SO¢?H sk
LI sfdzj Hse Olsj dz! detsfylsd Bj &2 © ASI C2a.

vOCdd3 tBKOL 53, o © 93j dzjdafpBvs dzo s jo dzflzl tzP s
Ho lzh o Odzj dalsdz' As  dntsdis adets st atdzrf W s dzO@ W k2 dz€ yd s o
1 Of tod d3j to, BN dzs f5C OL Odzts, Ylsts  d3ts dzts y dzO W
OdzO! tcsB dzsets BB sOBBsdZJL BO ot o tcj 3w dt8 g ofi3df
dzj f sMtcj HMlse j dzdztHootz] € sirfpdsysjudiacvz s p tz@ o B O, Sl
ASI Cs LO MmMuyuyyl Rj dzOlsdtctseo Odzdw Bdo Odzj dalsdz” = ¢

1 tsdzd O d3d dz"

OCBOWPHdEY j sy fosHEZS ssd @ EE@isS didssdHdo
ftosdzj yzbydsr @3 ftesHEZSC Issd3 B dfts if@cdesq la dodz, §f &jdedtd
OdzOdzts¢ OtCOddz, O OCY] ®ilOBtddls' M tcd
L Otew y jdzdz' a3 o dzj2btOd dets? MejHj dBsdzjskzd
Slsted yOlsj dz! dets L Otew )y j dzdz” d3d Od3d dets$ d mdztsls © d3d
COdzOdzr . 15 MtezCIsktey OcdBOIsddz Matsy M of h ]
GMQ. s0O¢ d GMQ, ikt { dHBEj dd 2 ¢ tsddOddd
ASI C3/1b SO&Od o dzh? @iz aps?2  Mej Bj d3f EC
fsMtcj HMiso sd3 dfticH jdPshigldso-flasutsEhgpdadzj’ o O h dd3 MO Ists
W. G. et al ., 2010) . stsdzyd dzlstcOydw 0Oc BOIsdc
o jdzdyde Ojlsmw ot o totg @O Is(tcDO alzy g daidfvj ik IydR =8
HEMIsOIstsydets?2 HdzW Bisdzg ezl Gy dAS.l CFH dzOC s BT
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http://lifebio.ru/%D0%B0%D0%BC%D0%B8%D0%BD%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://lifebio.ru/%D0%B0%D1%80%D0%B3%D0%B8%D0%BD%D0%B8%D0%BD

Hi2Mmlsoad) EMddzde Ojlsm¥ fted Mo ki Misdes?2 OF Y
WOCIststcOdid, sOCddsd € OS¢ Ekdij to] dzdssijy dasEi@E&d ¥ zdzc
Ctdeyj delsteOydd o thaj Cifidg dftplryleiAls a5q JO 4 Qe dptstizssUpEs?
(LiwG.etal.,2010). stesd3j btets, o ¢ jtedd3j dzlsC
OcBOIsddz o Mydlsodzdd M Htkzeddhid fGtseo s Oc
fsojHjddj Istsdz? ¢ts lacc3ter My, ddi3js P drn ¢ j dz

vl JtocdsHdez e 52 1 dzn tzd Pdgdzetz? P Etsdzd Mls NMDA
EmMddzde Oj-B" f e@Hetzgdzj I8¢ d yjtjr ASI Cla d ASI
[ jrnoddL B § BAS)dR O \Ld@dzO dzts e Mtsfylstsdls dL  dzj ¢
o MW LOBIHAZjdd] JkzOSksEg0@ddd bElsPhHismw ¢
ftosHtsd dlsj dz' detsy Tfptsty wiyls o O dAfty 19 laktepoets od , ¢ fitelz] i jt
o jdd yjrdzdglse jlstse o Emdzseodwrh  tsdady j dedetscts
otsmMmlsOdetso dzj dedwv COdROTZO o Efmdztteodwa ftoltsts!
ftedotsHWIs ¢ ko] ddygddilic' o ndgj D@ YjtejL
dh j 3 uj MS s¢ s oSEASH jiRdhjlseffles) dzdf S dzj ISSd. 17 dzts
BIEZECOHO MmMddzlsj L O Mf j ed3sd dzO, SO d o C dz¥ yJ dac
ftoesyj dzls o1 3 d o hin\ivodigjvitraadssiatsjodzvor dh j &3 d dzO '

142t jfiIsdHT

FMRF O®R((HAT [ dg § to-a j tH,) ftcj sBdzOH O h )
B ML odtsyds =, d tctsH Mise j dzdz | d &3 mef ndq d
Bdzj Ctsf JlsOs h drn,0¢ 8ot s tdstdn® d3d dzj Ctslstster A f tc,
HjGjdagjtodde kg @RgOdzsdzr { LNagueglia et al
OCIsdoOlststcOd3d ASI Cs, tHA&OSCt M smtse dz@ L dzOyc
d ASIC3 ¢ Odz0O dzr ( Askwith et al ., 2000;
Hi2fMlsolksls dzj fsmtejHilse j dedgs dzO C OOz o 5B dz
ojJMmMisde® dzO, ¢ @dzOL Od3j H dzw & Is Hd Md dzmdisdL Oyd s
ftcjB' 90ded™ SOdROEO o ©lCter ksd Msmssw ddd (L

[ 90 1 dzHtsG j dedz’ = Y d OHscfizlzts to WdffjdR tiodiz' f hj 8 As  H @ ¢k
sOCY ) EMmMddzdeO4ils OASA ¢ 1 dnstdd) jdg v wwkle ilse dls j dz
¢ ftoslssdOds dqdzd, dJdzOyj ctoattew, EZdj dz " joded W
33 OM d 25 nM, Mmttslse jlsMmise jdzdes) ( Sher wood
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Hd dzsteW d dzO@ Bsy jIs BT Is! B dzts1S,d tedgte Y jdiss  fif EncPrizdids s
sB tBh jd3 MO2AIsj MoewLrm oOdzdw {1 Isdm Hoebkma dBHLEC

dbtcOrR dHIsdetso OW C dfdztsls ©
dbtcOndH S dso OF ¢ 09 i @zs?2 ftesHEZSk &) sOB
dzdf JHtso d sHddz dt EyoOmlsdzd ¢ tso sO¢ dzO L

(infl ammatory soup) . Lictse j dz Il stse s dzd
otsmf Odzj dedw (Brash A.R., 2001) , 1 teHftstfg lded ¢ O
f Msted OL O (Hammar st or m et al ., 1975) .

Ckdz sdoadtelkzj &3 @3 DRG d vyJ delstcOdz' dzo 5 L drfD2ddas gz0 «
9 Cftdzyj delsteOydd 10 OM. td Ssd3BddzOdzlsdz’ j A
fslsj dzyd tctsaiOdadji@'misth  j &3 Ot O lHOts diEdw) s 2 1St frpditsjls:
Lissls dzdfdH, MYftshmtse | d o@OY tcf i3¥ Acldsopatsoiteloiztsd3” | di o
COOEZOBd (Al len & Attwell, 2002; Deval
LOodMmdls ®©ls c¢dBsmisYtc sgzjdzslc®Oas, oW i3sj H j
LEMyjted d3d dels ©Or M) tSHJ dats ydz' dzd iz § Ot dgdO dalzO ( F
al., 2007).

1.5.3. uvts€mdde dL Y do slilsdz n

lTt.cOBtISCO wHtsodIsr n oalsjohdjviidse dsH jidd ipts)j H
f tod i fomjfifisdej Hdzv Bl M Af dzfgte ¢ O dadsiudptiseO B J j1 dzl &3
LOMdIs" d dOf OHj ded W ¥ j Gl By Bl dedzOP s § st
sHdde dL MO & tc pdztiifwel Btc BOYdd o stec Oday dzdg]
COdOdzr . 1 tslsts 3z Mz M lindslicOlslzdAls s Zfutisdzd dzldy i J >pyddovi(lsuc
¢ Btsdz h ddzmise Iz Isd § ts9ASICstsiAgdz" & o RWOAEOmMMs o d M € o
mMdetHdwh dzd?2 HJ dg , dL WwWHBse t©OLd =~ o9dHEBO
oJh Mo O, dBdh jdz & Hdzv -OGkgsdElzYy dstzy ¢ § fgzdzy §

1) 1 MoazdsBEAd)nddts § sdadd Q§ Hfstndd, o Hj
5 ) dEBgitcd € OdzM ¢ 56 5 PséEnmbpodudzzambidye] d weo dzws h 2w
s dmOdedz” &3 MY § yd W d U ASICLY TP HQ@ikEtEes d@d)EBDUpaset al,
2000) . PcTx1l Mmsmissdls dL 40 Odd dzigt s fnddztsdsd
dZzdmMs O, MStelzyj dde" &3 o Isted ¢ j Isadzd, 9 \yJ dazls
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I

dmizdzs WdHdzr » dBsmMisdése (tdm. 8) (Escoubas

OtcOCIsj tcdzO Hdzv vy j dziBis sz WO Isdst i dakzB @ d&z
OQodMmdd" =~ d tsdzdz’ n COdZOzso-1. sOBdr s&EOHJ dar
ykze mise dlsj dz' datsfls ¢ dL d3j daj dzd ® f slsd dzyd O dzC
d dzO0C Isd o Oyd -0 SHldsfsoj dgafli@lglz’ == ¢ @ d&tshdacKiqnon., 1997;

Ni chol son et alsS my dzef e d 8 d @& Oszdz®BISI Cla ¢
fteddzydt( Iz, Zzo j dzd ydoe Ow ykzemlse dlsj dz detsfls tc |
ddzOCIsde Oydd tjyitflsttd ¢ d&idjid SdMmdzr &3 L dzC
ASI Cla OSlsdedtkzslsmw o s jlIs¢ ey jdafpls teOydfds j
Slsdztsmdilsj dz/ dets  tsMisswdzdats dad3j s " j2mMw o dzgj 25t
MesH MO Of b dzr 9 Os " dd&z MOAISOB BCOLTM 9 O] sMw
Bsdz hddzmlse © tojyjflssteseo o HJjMIdhdlsdd Jikclsfh Oa
PcTx1, f cEfcdp H EB®laGORZOzcs wWo dzw e Isfqw  dzj OFC
HjfMmjdhdlsdL Oydd.

]l MdzeyO®j ASI Cl-b, {f GzOtfzksk¢G8 Mdipf sMise Misp 2§
= 100 dzf ), LO Myyls MHodeO Ctcdots?2 OpHdo Pyt
LIssdz, dzgj odzdw jls dzO Ctcdoelkzt ddzOSIsde Oydd ( Cl
Ho O BdzdL SBStetsHMIse jdzdzr » cBdtsdzj 6O dBsy dzgts 5B
1L WWjClsdoadaetsis! MmeawL " 9 OdegdV hsdzj Szdz" PcTx1 |
mMdzz 4O j ASI C1a, stsCMddz dz2Oddzzyh dd3 tBtLOL BC
COdZOdzsdz Mis OB d dzdsisdizs 2 fij) ts ) Is s sz ABS | C & B 5 H M@ dz
f MOzBtsIlss ¢ Mfdsazr h Oj Ismw ) slsCter ssd3 MsMmlssw
MisOBddzdL Jtekzjls d d3j delzsdz? Bz( Clseat s&zOalds, 200

1 JHOo dzts f sdzzyj dzdzr 2 CtedmMlsOdzdz C ktod dztsc ts
mMomishf e OL Odz, vyt Ikted dsdj Ckzd' IsChmddd M
BiyHE Istcj 3Bv Mkl jHdddyOdkzd o B &OMIsd ACd
Gouaux, 2012). stdbdyjmMSddd ORddsS dmndEls o«
d AT o fiYd APy Ctor Mddetse € ds jadieBzvd uhifuttts o §
tcOMmMf sdztsy jdzdz" | © ojtrndzj 2 yYyoOMmlsd t humb HEA]
IdHEeY sBdz' 2 EZyOfisdsS VWit TpOH d 6 fguef dz® t h u mb
fiosMiser 90jls Mots2 h PPdet’f detw? A HOilis)istalzr (2 €0 to d
sMisOICOBRBd ftesyds j| otHBtwHA j] Mewrd (Bacor

11

-
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slssdls sSldjlsdls!, Bt POTMD2Bc®@OP LB Odd

(Chen et al ., 2 0095 ) Mtc jynjjdz disjjdds h fj d d& adzj j P
ddzO0CIsde Oydd ASI Cla ¢ OdzO dzO. bydlsr o Ow 1 Is
LOsadMmddiisMmis: MmMoawL " 9 0OdedWw o3 yd dzse€es Rt Tx1 288
ftojHY sSdzsy dIs |, Yylsts Otee dded dztso ™ j sMisOSd I

mMowLr a0dzdw fteslstsdzetse , Yyksts ftedotsHdls € HJ MY
(Saez et al., 2011).

MitTxo: MitTxp
PcTx1 APETx2 Mam6anruH (Mogenb) MitTx (Mogensb)

it dmMzdzs 6y Bdzj tedz” | MistezClskzter Esfddztse : APETX !
I1WXN). Imy BJd&EEd dJqLBBKO)YJd © SHJEZOSCSIBAR ko j
BsmMisd¢d (L Baron et al ., 2013).

2) APETX2- 9 Iststets?2 ftedtesH dzr 2 Ists€ fd dz, d ddgtfdts fig toEsC
ftesotsdzo Odzdz" § Istsyd .t dzO AISK €18, € @O dizM (H Id® € te
175 dgf Hdzw yjdsejyimédes ASI Cs) . vt Mmdds,
Bdsiacdzr 2 C d3ff sdzj dzls (2 %) Amtho@eurazedagdnissndgdiiochOtdzj d3
a., 20@#dfMlsgdls drdzdquislssoteydr Bisc Olstsects HdMEzdz W d

(Chagot et al ., 2005). & dJ dzj Jd dac diaQitQEPHES
ASIC3IMtsH j 6y O dj GJiljtsdgitcll7 ARBMEI/ 51 C.BL 1
ASIC3/1a (IGo~2 e M) (Diochot et al ., 2004). 7142

sdz B Mtets d GeBtcOsddts ddcdedekzjls §dCtser 2

Codisf sdzj dagls, o7 Lo Odadz" 2 dzjBtsdz hdds L OC dMmdzj dzd

M sheedgcdf B d thitsa@gDtcdz’ 2 € s B tsdzj dzls, otsL dzd € Ob |

ftod Mdd desds L OCdMdzj dedd MmtejH' HES pH = 5.0
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Cofif ! 6 Isjtodesy dBsH] dzdtese Odedj f @Mt s dz0 OEZ ¥
ZzO ASI C3 tjydtflsste]: tMisde t thmi dn® M lsHdts dzg J2®~ dgg
fMowiLr 9 0dzd™” B Plste) rRjdgHE fHodyd dF L OFf W
CteOdzd yd Hobkr fteddzj cOehdrn Mkl jHdd]Y, ykz
(Stedisduj MS dFPd s ifBefRsMendn &Spnith., 2014).

AMitTx B dz o' & j 20 izl cetHEZ dL W HRrurlssjteh® fipfipt s
(Bohlen et al ., 2011). vttt hgdzdztf ®tc iyl tsf§ @i léy
dL H oSl Oddgjnezl dz® dzdz' 7 Mize i | H Fdzd Mz & it JfHnd dzB Yy ©
ORd dzs ¢ Ry IOy 5 MstekzClskztcy M HEBAG) dsd s-k&dd
Mkl jHddedyO HdAzddets?2 o 120 ORdqdtsSdmdzsls dof
l ldazdyd)j tls Hekr ftwjH" HEMN R btC(Mddsse, Mi
Csegts sOC d ¢ Jlgj tCOsdp@fodsj c@Bohl en et al ., z
10detsdzy § yYykemlsadlsjdzz dg@ ¢ JGeB HJ2sosd 623
Mtsslse jIsMmise j dzdes) , ASI C3 ¢(BAgOL 8B80BHak) j Yk
Off dzd S Oydd M daj 2 stOdzTde df c@OOgloygmSdg dzj s
ASI C2a €C0dzOdzr, tsHAZOSC s Mmaf'da agBdzde sjls j IsZyYde zy Js
LO mMyyYls MHoedcO Ctwdots?2 OCIdoOydd o MmMiststets
LWWiCl IssCMddzO dO dOlsdo dz' jdetsdzjs? teigde'o O L od @
s sMtcj HSoa Odz Hj2Mlsadjdz dzO ASI Cla Mmksel jHJd
s Oklsdzr = 8 ASICla cjdkz & hj2 OCIsde Oydw
dzOB dz¢ H OkzOM!* (Bohlen et al ., 2011).

s O¢C 24 G o tsted dzts iy o BV jdzO  diis dzEs\QjSdzO H |
CtedMmMlsOdzdzd yj M& OV MISLIEDA lalz t€ A dZO HA®Odz ES tMsS Bt A G 15 HU
sts ¢ Md dzlz , MisOdzO oL @By dets?2 CtedMlsOdzdzdL Oydw
s dMOdzed § Mistetsj dzd W iets Mmjdzj Clsdo dzts ¢ 5 O yWHJ" d2
GjbjtocsHddijte MawLr 9a0jlsimw M Metsj?2 MmMkBi jHJH
ss¢mddzO, Wsttddtekzs didztsy j Mise jdzde" § SCt5dzalsOCIsT
Hts knuckle HBB] 2O (tdm. 7). 1 jtoj C#@r afOddd j °
Mkl jHddedyr Bl wihdaw jIs Ikisls WOCI, -1ybtS| €dzts €
dzd Bsy jIs B' Is! OCIsdoadtetseo Odz Mi t Tx, d dzO
dzj o sL sy des L OB dzsC qeso Ols! Off dzd S OydJ 2 ¢ MOc
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4) OB Odzeidlslss etk f O dL Ity 7 Iss¢Mmddetse H(
dzd -~ , BRBO-BGB Gdze dslss dzd yoOs h dji My Ibsdz ¢ tHds2 O
B" dzd 9" HJ dzj dz" 9 2012 cetHE dL Dendrdaspi® folglepts O
polylepis( Di ochot etdi3saQdz8 d 82 0dd 20)r.H jfdf) dz Mseo Mj d3 dz
d30 dzBDendroaspis angusticepg dzOL 9 Odz 1SO¢, fsmMCtsdzy Skt
Slsdzd yojls Is0OSCyJ oMmMjcet BHARO ORJdsSdMAslsO o
BJd&CEO 5 MtekC ke Ss@aznyjse ¢ M9y sEFBddpER?. &t
sted R OtOCIsj tods j Hdzw 1 Ists?2 ctkzdffr fJlsdzd,
Yd s e 3% HdMmlzd! WdHd & Mmewirwakkd (tdfm. 8).

1 mj Is tc BOBB OdZE ddzO dd3jsls Matsydy ¥ Ot
dqdzcdedtelkze s ASI Cla deas B3Esdgd mdedzisozud MEdJ € Oda
COdzOdzr cGter L zdeso, OAHCEJ j A 8 HEslHlg fiply @dz/d dz" Jc j Is
ICsotsls 11 Hts 252 dzf (Baron et al., 2013). 1
Btsdzs h ddzinlse 5 sdff so dsL e8I E1aA2laCsd (ASI C
sB dzOtclz ) j dats, Yylsts wded Mddz eébas Lp@daOFIs st tsyg
dzj 2tesdzso M ddedesets dBsL O d cdif §f 510 B@RBYWOY j, € Ise
&zdh' d&&O 30% (Baron et al., 2002; 2008; Di

[OBOe®Hz ddzedBdtelzjIs ASI C1la f s fpdzj H L
fteJ HYsyYylsdlsjdz dzgi§ MmevwiLr o90Ojlsmw M LOCtKrIst &3
LOadMmMddsmMisd OCIsdeOydd o Mbtstesdlkz Btsdzj j ¢d
MHeoadceOjls Ctedo lzs d dz0CIsd o Oy e OBod dzff | diztis lr eizlz ©ls
HifMmjdhdlsdL Jictse Odzdets ] M ts ff Kz  dzd jo(O®iOBOda gz(P01P). & fi

3D-BsH J dzd tetseo Odzd Ists ¢ fd dzO fsCOL Odzts J
1 dzj CtesMmlsOlsdyui MSd2 lsj dzyd Odz, Cslststor 2, ¢
dzO d B tadgjtgts W Is dats oLOdBsH] 2MIsoadd M BlttdyOlsj
BjdCtse. 1 j2MmMlsodlsj dz dets, © dgj HOoadzj &3 dMMmd2j Ht
l ASI Cla COdOdsd B" dzO ftoj Hdzsy J dzgO B H j dz'
20 CoOmBdrRzdzd taz® §geg dB dtclze h jj (Salinas et
BOBRB O ddew L " 9 Oj Isfypw  ftoj BN j Mise j dedets o 9 j
fsfOHOw d o tBdkOMls: ¢dMdt'bdzsaF)d Owsd &z
Misd Bz dzdtelze A 2 1 WWJCls d Oalz®OaBE ¥ gt ifdO'C s519 € 16 risl
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yomis: BJ dzZC O MmewLr o Ojdsamwl oH tdpjddépls dif tgodadzjn® Oc
Hy 20w dr djftsHoadydr &3d. | tjLEkzdz IsOIsj OCIsdce

1 OCGdzsk yjdedy B8 G dzOo §

] HOdzs?2 CcdkOoj B' ks ©YdMOds Btsd " ddefls
fjetsHdwhdd2 Hjd' . [dsécdj dL ddr wodws lsfw
CzOMmMmtse, ddkjels ©OLA j tOL &)’  &sdy St 2
OC Is d o cts iEOEERE Is tdvVO Cdis) e O L dzts ts B, to QA jf) j dedicH@iEH t
ihy OCkkzOd &0 ftsBdj BO fsdMSO 1 WW,jSIlsde dz
2O dzOMmlstswh 2 Bsdgj dzls Istsdz' $ts5 EtBsdj tor  AS|
d dzc d B d tWhrpCREds s Is ts CPApdTdesldy 1d (lsits SWind@lztsdgts tc MAREEXE O
fstslse jlsflse j dzdzs. 1 ted {stsd M j yd¥ dydetsils:
Ctdzyj dzss@gd? dL o jMmisdz 2 -Gsd DOFisis] dff tots IsSEzO
Hj2Mmlsokjls dzO eofmj Ikdfr ASICs, O I[O§Bj?2Mls
Hjdedteddz + f dlsj dzd Oy jdzr F s ROsEOfzsHd dzld j L o5 Ols !
MistckzClskzter dz20 tsMmdesea ] OB dzsted H O, MsSHIj e @) dH
NjidZOjdiBr B tjLbkd ksOltsYu e(aCeeln). s seY . s HFJ
fdajz § s delf bs'd3v ¢ EPediHtad® " § §  Md dzlsd Is d wg O deeit dfy
BjlsddzS d dzOL sdzddz ( GMQ), MM dzsj dLBJteOls,
MowLr 9 0Odad j fl  dzd ¢ O dzH iy avisits'isen @ ¥shidsdg | dedziEs] daty ds d
MistcOls j 62 MddEydaj Sdh » &zt Paginso ASI Cs W
LOHOYJ 2.
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1.6. [Btshdtsos Odedj ©OBGIST

1 hdisilstew dzO0 HBoawdz dzs h qetsCd?2 d t©OL dztstss
dzOB tst6 ¥WOtedzOS sdzse dyd MS dDOC Isdgtondiacdzyjisits teits o st
slsmizls fipdaidyid W d ui M< d A B dzts ¢ Ofs fg tizts 9 (20 LClssfin@ddfttig) <
ddzhistcz Ry telsfgg = f st W o dzw j Isfpw Cdigitds jLh O IshstidsH? dzwf jtds
slso j soCsfde@®xM S WdLdsdseduyj Méts?2 tsdzd ASI Cs
hqestC s ©OMYtesMisteOdrjjdaQr odits L d3Gets cYdd dodiftdsc
ZsC OdzdL Oydw d EyoOmkdy o MddOflsdyi mEéts?2
B' Is dzd J H d dzf IOdsjsded@ dsfd 1 Blssd 9 ¢ O dzO dzts o . J ]
osf totsmr tc ©dzd 4 dzOh j 2 zOB tstcOIststed J 2 B oz
BesdksOBddzso " » MsjHddzj dzd2 dL yYydmdzO B dzs€ Olsts
OCIsdo detsmisd o GiOdisdpdidd jtfiEISEHdzdzdz = ¢ O dz0O dzts ¢

disdls MEOL Ols! dzj MECsdz! €5 Mdzse  Issd3, it
Brdzd o"BteOdzr o© COyjfmlseaj COdHdHOIsBO © BBHLE
L Isd MmMtsjHdde] ded W ftcdh dzO ¢ dzOd3 dzd Mz Y02 d
BSHEZEY ISt AS| Os% O®Y f dodafzy j NS sd3 t©OL Hj dzj
Bl JHddW jIs dzOdzduydj cdtotsWtsBdas?2 yYyoOfmlsd dBsdzj !
B' Is! tc OL dzd ydz" oz : OBBdHddzser | (OdBddzstedH d
COwssCMdd d § ( e lyd oCwmojlss"@zids daitis I8 § dizple” = C
ofistej YO Isw  § sdzd O] dedz’ j iy Hhjdtadaj @izddyy  din Istfetz
OCRBOIsddz (ftesdL otsHdzt] Otecddzed dz@) d J et 0OdzO:
ASI C3 d ASIC3/ASIClb C0dzOdzr, ftsMmtej H iMaeets d3
al ., 2010). JldzgjSdzjlstsyds 2 MY jtcedsdodz 94 94 Bk
mMfsmMsejdz L dz2Oydilsj dz' dzts-o §f sl O detleq fp ts ds@IE - ffdzg 12 Idet
Cter g, L O Myl bkdjd' "jddy MmisgHjdedOmdnj Wby
etal, 2011)n OCIs, uybt O0L¢Oddz d M jteddddz MYy sMtse dzr
tcjyjflsstetse (flsjdyddtoseoOls! /| ddzedB dtctso Ols
Mkl jHddd ydztse s MMmisOo O) (Araneda et al .,
NMDA-tcj yj f sstetso ' dztiscd@Els j B rO€ Is d o dzr d o tslsdzsh
dL zyd dzd § HJ2Mlsea W sO¢ dn JddzcdBdIstscts o H S (
2O tcOo dzj dzd 2 dgOh j 2 dzOBBtOIssted d, BN dzts dzj Is
Colstster = oantHdA&ZO BF GdHEBW B dOW yOMmils: d Oc
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[ dets O3dfge dzj Btsdz! W 82 G dHtotsW tsB dats?2 YOfls: &
sdetso S sdzOG O Mjsd iy YQ dzdf dzH 56 j dzdz’ A Mtsd Hddzj &
YJ delstcOdz? dzf 7 BlsHj dzOr dzgj tco dzgs?2 MmdMmlsj a3 d
tc OB 5ls £ -QfCtdslotfdim|Asjdegz = ¢ O dg@ dzfg dn.ls dags@ ¢ o d3j Hd Ols
Codzco dzesd3 BsL G 90Oy dzj 2" Etsce desjdn € dfic P fisls joigrdz
Cslstster n 9" Miskzf O ks dzE€tOBH & jsdDdf{ddz” H SWE d3tf @GS >
fj eslssdeddz d cdmbsodRddz (" Jdlts 1.5 tsdd)oy
BesdsOBddtses d dr &GjlsOBsdzdlstses ff sMistsw dzdets
kjfMsdetse Ok ofj MmMkhjmsokshdj YoHsBd j M
stczHtsY ;3¢ 82 d dgj yJ dzj MssBtcOL dets?2 L OHOYj 2, of
ff MdebneEd- Mohhigggazdis Motj2 ~dBdyj Més?
d3ts dzts O d3d dzO d3d .

I tejLizd OIj, dOdB bkHOdsM' B8Otk dls!
M smMtsBdz’ = SO Y fdztsic Od3saskizRd wiO® @dg o O etz s s s S d
ASICs QASICg d dzls j tedzj 2 tetsdzse G d f §f 5C O BY ©9-O dgdsigts Of jtdx
(9AA) ,-1REY, 284F d KR BOdsddz ddi3jsls ftetsilst
mMsmistswh 8 ddh!' dL cdHsW B dts?2 yOfmlsd (k& ¢
OBddzsc e 1.2) . ( Yy @EOkz.qd3] dathE , f OsdL o SH dztsj W j-dzq
1921, e@1RF[ ko j difdded@szdi & |snBSICS § g te jiptso d3j
Off &zdSOydd M SdMd & oMo BOHBERZSPEE] § §f dzH o
2O eslsdo, ddzc dB qARIGSO dd]tc d =€ If s dj FHsjjsisids ond jd Ldz
Msftetseo 5 HOdsM! dL B dof ded ™V B ¢ 56 §f damj FQolEEp ) s 1s!
9¢¢ dzj dLBjdWdEZ Wtocdisk Blso jlsO d or L’ 90dz ¢
COLd 7 YkjdydOodzOon ®*j BeteOd . [ j B3Odsddz
ddze gisgitaf 2 W% jCls EmMddzde Odmw ftd cdfjtef sdv

1 sdzkz yJ dgdz" jB r Hififdiztiz’j jJoj fdz" o3, SHdOSCt tMisOs
Mssd mMAisydj 5 MstekCkbkt] MtjHddy ddy or L
sts@ ts5, dL o j Mis dzts, Yylsts s zdzOoyde'j Isq deftye tg digadts
LSy tej MMz &3 o  #ELBlS djoHddtedizdi ul3' frte tfldstiddz” & € O dzO
Isdz My efmjet dm {CMYtegtifad 96 o O dzly dzbs jutphdt), 3 tdfts
1 Issd3 BtsGsteetsy O h d j M CteL qdgyOlsr j CdzilsSCd 1 to
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0 A g, O

N'Hs N"Hy CH, N*H,

9-0 3q dzts € to d R G [-2117 [ j BOdzs d ¢ R G [-1921

U OB dzdhpPOu lstczC Iskzter GdHtesYW B d2" n d3ts dzts O d3d dzts ©
slsdetsh j dzd ep "tLtoOshmizz » Iss¢ s yjdofpls | tadd)iS2dterzsio  AsSH O
oLwWIsra 9 COyJjMmbe] tftcOodats?2 Istsycd o© HOdz! dzgj 21N

L CMMfte Mihdteze Is ctsBsBjacddsty AtSJ B a ¢ QD dabNdiztzg
(oriens lacunosumMmo | ecul ar e) ddzlsj tedzj 2 totsdzr nOtcOCIs ] 1
ASIC2a Mmkei jHddedy d B tsdzjq" Loo Qaigdy jdggdz" Is3s(C Qfdgxfs
HO O WOCISO, HOdWRZOWY ttO0BBIO MO®O d&tscdydz o
20 dzOIsdo dz" = ddzls] 6] daj 2ug EECE dzdzts2s Sids@ Bj Hsld iz ay/jjodkt
Hi2Mise dW daf H tEIBHASEO i3 dz®0§ Isdz® d e (5 i3ts gz JASH2Ez", | C
sOS Y] dmE 1 dzHisSG jdzder = dzde OdzHtse L Isdm € OdaC

I fise jIsisedd MM { 5.0 odddj dpiétssite d3izjdeef teits® 0@z d 1

1L.RLEY]IS! Hi2Mmise dj Yd 8" teHA dzfda2aHizd de O tc d
di3j BOdzls  d4 9 2RIC [ -2 RICT) ZO ofj oL d@sy da' j
LMyt Moo Odzdzr j] © CdzjlsCOR dzddzdd CHO;
2.1l rwoadlst MmbtokClbktods | Sl tsdzgj dzls' cSdHosWt
Hj2flseadj @O Isdacdssksjdz’ | $OdzOdzr tOL dzgs¢E ts
d Mt tsdilaetdne W ztdafets) s dz0dz! dzf 2 §f SHA SH;

3.1 tcsO0Odz0OdzdL dotso Ols ! Bj nOdzdL 53 HJ2Mlseodw

f slsj day@®ding cdsfls: , CddzjlsdSk Hj2flsadw, ¢
4.1 SHtsSB OIS d fteslsjMmsdetss Ols 1 dzH 56 j dadz" §
Mtsj Hddzj dzd A 20 Blz@lzdzd ezt " j2 OCIkdo dzesfylsd o
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L &ZzOeaPoB8r RGOS I R frufr3g rRedf 1 L] o1 R(

CCMfted MMdOCHEgsdBlZ] d©3F » C OOz M dL o j Misdz
sdzj s¢d dzd dzd d CHO (Skdz sktcO Cdzj ss¢
Ckdz sdo qietsgp@Pdzttine Ol SE0 ftod 37 Au ,.d 5@ HIES HHjd
Cdzj sts¢ MsmMssw kzO dJALl 2 ctODBd 8BBO®Cc DAME MMoOo di f i e
HtsB O9 dzj dzd § O3 10 % 1 d3B to d 5 dzO dz! dzts 2 Cotetse
Mstej f ssd3dydds/ § § dzd yd dzdzd dz©. v tcOdzmw j § e ¥ § € dif
tcj O jdzsO ¢ disWjClsOd3ddz 2000e (Il nvitroge
ftesdLotsHdlsjdv. sdjlsSd dfddd CHO o' fmj o &dd
tcOo detsdzj tedets twOMtoj Hjdzy dede" | s Hdzz yohed 1
CoBsd3] oD BtsolsPASIdG sCd ftsHe jtcaOdzd IstcOdzimW j €
f zOL &3 H ™ dzd Mizh j 2 @] dg, CtsHJtclzy h ASKClb,dABIC AR ©
d dzdASIC3 ) , Mo 3y Misdets 0. 5 i3S | f dzOL dgtf s ;
Wz tstej My j dzls dzts @1 HzY B H @YD dgpRHP dzls § WaPd Gzgfcid ., € tsH
ASICsB'" dzd dz¢6 BjL dets ftoj HisIsOo dzj dg dzOh j 2 dzOB
Cdzj CstesW L B2 dyd M dJd 1 CMY j ted-d3d dzlsyOm® tets
stcOdziyW J € ydd . vtcOdeMW j ydtetso Odzdz" | Cdzj sC d
Wdzists Myd delsdesdsz o 4 ud dzede , fted ¢ tdditaMidrosygfriists ts

Germany.
tdedmlstcOydw IstcOdzlmd3sy BB tc O dzdz = ( BC
vstsCd, 9" L 9 Odzdz" § B Mister &5 L OC dMmdzj ded j o3
B SHO dzts§ Odz! dzts?2 W & ficOlyadngP Jif ciisblsefj Gl faf@OpA@]  (Cpad
fcLosdzvesh jes dL diBjedls! ddzlsj ctcOdzt dzg 2 d3j 3B
COdzOdzts o . rdzw 1 Istsets B dz -8 fHEKAAE|lactmeicd, dzertndny); dz.
fd ¢ dzO dz tc tv af @iz fipw ) f sdbsp | WsQlsitdcdds o 0o O dzfpw f
HEfMej Isd L Oy d df tdd CHfy ydgisA 14 IH 8+@ YHEKA Electronics, Germanyy,
HOdzjLJOf d M & Odzipw dzO fJtmtsdzOdz' dz" 2 CsRf ! 6 ls
sBjMfj yjddw Patchmaster stsets Yj HosdLot
LCMY jtod di3j delst  f toBez@b dpzd s j i@ fhA@BIZts] (23
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l eslsts € tsdzf Off dzd S Oydd tOmldsoyg elt€ed, od Pidtsizt
Isd Misdtelzj 3" = MjHddzj dzd?2 f ©OLd" B Isd§f Od3q
fzdzC IsOn tGOLHJjKEZO c¢cf{JLbkd IsOIsT e.

RMsd LEjd j ©OMlse sisr

fdStwesfdfjssylpsh jcPBwe 68 &f ) : CsF 1@,
EGTA 5, HEPES 10 (pH HBotHdEZZNY HB 7. 2 Ht

MH jtey Odz (9o d3f ) : N.a2G| DA X sL OWCIL 05, HE®REIS
Hiso teiy H S 7.35 H S B Olofigigl dzdgiOdp) Is Nmt©OH W d dz! Is
By ZE s stetso " j Yy dzdz® dztsL dz" § 0 d3d dzB e Odzr , fted

(Sartorius AG, Germany).

t OMmlseo tster M dedL CpHiZd S s8z@1ig) ged Wbl S dz! L 59 O«
C OO dzts 9 ftcde slstso dzv dzd M s dta © MEsG Listsddts itz BT ¢
v MmMsdtelzj d3r | Bsdats Odzd dz' Brdzd MmMddzlsj L Jtetseo Odz
1 RR CCMmY J tod d3d dzls O dz! dzts 2 [ FHjdlsyidtel® I th ¢ @ tetisfy OO0 d
dmf sdzr L 2j &3" § ) H O dzdats 2 tcOB IS j d ¢ sd3d3j to
ftedgtejIsj dzr Sigméd(§igerdgAldrich, USA). 1 dzv { s dfy ls| 5 UAfer@sfigldse s
Mtsj HddafjydzdWisdzy j dzlste Gyd,j 2 dz@eRjlfipS © jets CtedMls
tcOMmlso stcw dzO M+ © BJdHdMIsd dzdzq tets 90 O dgdztis X tste g lpa ts
HtsB O dzw dzfipw €  te@B thy dtelO L tdfD figdsfo sSuted@O y j dzd W d3d  to°
tcOMmMlsosfeigbBdtclzj d3" =, M HYOR HZE[B C S dzC toj Is dztptty
fsdzz yj dedets?2 fydsj md o, Htod B deOtclkzy jdedd MMHO d
0.1 dz twHhdzgtc®. 2 dNa@®OMlgodtcOEFMOBOB 7 Mis
dmf sdz' L s OdzOfy! RBdetsce ¢ OdzOdz! dzOW  fd M WHMRHALAB T
Scientific Instruments, USAJ) o3d ¢ te s d3O dzd W s dzH & digls gz@ 0 © tkdzugj 3 H

Of f dzd S Oydw s MsMmlsOoadd 60 f.

[JlsHT BtOBSSISSCd d ftoj HMMIsOs dzj dz
1 jto®dOmd@dz dz2OW tsBtcOBBSISCO HOdzdzr = fftesdL o tsH

tsB j MY j pQGadzg Y0 (Molecular Devices USA) . glsOlsdmisdyy M d?2
ftotseo sSHJdzw Micrdatat@siginG@ @diginLab, USA).
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[ dzv st Hj dzj datle d EaptdMdpislsits s as o O dzts ! k@ o
HOdzdlz' | HtojHMsOoadzjder ©® o9dHy c¢cLdzOyjdedy N
Bd dzd A3z o3, 5 LEMY jted d3j dzlstso . #lsOlsdmisdud M
flesOdz0OdzdL qletso Odz0 1 #s¢ MIPOBEO § ( O e ¢ tizd § s O
ftcdmkzlsmlsaedd IsjMmMisdqtekzj d3tets Misj HJdz] dzgdwVv tsls dzts
ftesotsHddzhy sy d3 dqL di3jtej dzdw otej d&3j ded dzOtcOMm
OB dzdlskzHr | d t©Omyy stsd § silssw dzdzs 2 o tcjd
Bsdzst € MY s5dzj deyedsAdydagOy dQf § 5 B3 stsHEz dzOd 34 dz

r dzv  dzOe dzw Hdzgsfplsd tsyd &z d dL d3d dzj dedw € d dzj
MsdHddzj dzd2 §ted dgj dgv dzmW 3 IstsH  dats e G®ded L G yirf'd
o’ Yydmdzw dztsfypd  wlsdesh j ded j  C 5 dzlpht t5dz sasGls ds 5§ @
difmdzj HEzj Bsets MsjHddzj dedv. [ Jjdz "d2 65 OdiYd
sldztsh jdedj d, o tejLbkzde O], & §dzyodd sk
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] 20O 3. tryuvfjPuduvz R [l1Hurr 1R
3. 1. ri?2flseadji ¢ dH tcti¥Gs BedE dits drlj ttaidis Qidz dAdSd oC
s O¢ GCtso stod dzts iy ! tcOdzd 4, Ztese j dg L CY o
OCIsdodtelzj d3" » disdedzr = COdzOzse Md dz' dgts teOL dzd ™
Ao bLotsdtsydy » ftoj sBdZOHOs s kBl jHddzdYr
dzj 2 oDt OC s j todzs f toj 5B dzOH Oded j§ Mkzei jHddad y
EHsBds 5 dL dzsy d s f sdzlz yj dedzr j HOdgdz" jJ P
teOL dzd ud v d3d .

3.1.1. ri?2?2fmsedi cdHttsW s de n ditsdats O R dzts o

1 sdzgdy jdzdj pH odzj S dzj g Ezsdztsc e Olpts 8 e5dz® T
f 5w o dzj dzd ® steOdzL d j dzls dz 7 ktsC 50 WjtejL ¢ d
1 4 stcOdzmW j yd tcts o 0dzdzlzjj 1C QA tist€ NS tedzje M disils 0 | Y OC
ftojHI Wodzjdedj L OCdMmdzj dzdesets tcOMmliso tsicEd. f) gl dei
=0. 05N0. &zPtcBMis @z ) d3 His BOC Md dBBOdz dzts?2 O3 dzc
(U =1.6N0.5 M, n=9) HB daj L dzOydlsj dz' detsegts Iz
sls Ytsdsotsets hbEdkO. ¢BfddszHO ko jlkO ko jd
f s tsdatsoH oW offdmy jj d3ts d3 O lstagfipts jlzd 1z s O dats o dzj dzts
(n=5) (tdfyg. 3.1. ¢), Ut MmMtstske jlsMmlsoalkzjls
Mo lssteso ( Hessel ager et al ., 2004) . I Is
d dz¢ d B d Is ts 6@S |of cfeotojflastrly thelzdzr R - @ Bf@Ed H O 2@ 0 5 4134 «
=5 ted Mo diBj Misdets?2 O f ZdCOYydd f ©OMks Sesd
ftoetslsj Misdtetso Odzads j Msd Hddzj dedwv  dzj 9" L " 9 Odz
dzj 2steOdz! dzf &8 (pH 7. 4) tcOflsoGdedsids. o jhj jeliy lisedtzOtye
9 kmMdseodwnhn MceodjMisds?2 Offdadsoydd 1 OSCIsd
[ OCd BOd dzOw Isjfsdtelzj B3O Cdzyj dzstcOydw Hd
CodiBddzOydwvn COdzOdzse, odzj LOoadMmddisiisd sls ¢

RL YWiBritsjHddzj dzgd?2, t©Odzjj §teslsjmsdess O
RC[1921 dzgj fHtesweaddz OCIkdodesmisd o tslsdetsh j dad
Ctsdzyj dzelsteO@ydd 1000 idEdd, uvBYHL 7Hted ¢ df &3O dzls d
Codeyd dzZlstcOQ o thitledztB™ 2 d dz6  Cdste e O 1 f s 24 WHI 4 4 dzd
1 O0dBtsdzj 4 OCIsdoede d3 ( e@edsidBirtdsts: titefds tefteti) @ wdaB dzi®y of ¢f
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T T T
pH 7.0 pH 6.0 pH 5.0

pH Offzdydek) Bscts ©OMe EC
t dMkdzsS Qudaowo,  Oosdmddksfiisd Ok ddlskHr loj!l
fojHl Wodv | e o 6B lso disthtgds az0 tOMlse st f o]
fedmizismisedd 10 &Sf OdddstedHO.

9¢ ¢ 9" L63R0&%W (dndzeed)s d tcts5th Bdizd Wits e d3j M ls dats 2 0]
OWld dteks h dds tOMlsestesd (t df. H.6H.00 o) dzdel’ difss
H s ls Ols ) digs dzr d3H dzw M fjse Bdzj dzd v ZH O dzts f) ! {f
Ctsdzyj delsteOydtsdzdzts? L Oo  fd Bsflsd o dzé d B d t6 15 95 dzc
= 400N100 d¢f (n=5).

lsster 8 5 OCkdodzsfisd B &z hdtesSts dL o
Bdzs$ Ols tstete JINUMDJAS sisdgO dzlsd dz (| Chenl 9&t2) a 100 ¢
or LM 90dzd dzjBtsdz! hts?2 ddzcderftBlrs M dyF est YD ¥ §f tplzts |
LYWW jChtsds fstlse jlsisokzesh j2 Ctsdyj dzsteOydd 96
1Sy jteddzj dels ©OF Ctsdeyj dalstcOydq v, o Blsdzd ydigsc ts|
slso jlsO dzdh' dzOftsdzsoddzz (50N10%, n=6). 1t
SBteOM Ozt dzO Mdriw dajded BQdzd Miseo © dz0 W stediz sis
M tetse s} H Odziw tcjLSCddy EMEstejdzdj d3 My OH O,
ey jddd ko jlsO (tdfm. 3.2. 1). GClktls +WWj
CljrOddL B &¢. 1 6MStsde Ck da@fy hdQsdaiddls didgcy jdgjls
fsflste®thizyj dzstcOyd tsdzdzzs Ctodolkzy s dagj® h o3
o BL iItsy dz" 3.

O 20 Zs@BIWS OC tedHd dz0 ) W isd yodzj dzdz'R & [-21)17,dzls
sCOLOdzhMY deOddsj dzj j OCIlsdode &3 ddecde dlstsftsiz &
Ctsdzyj delsteOydw o 1000 &BSf ddze dB dtepsldO&O ( dzdf
1) -
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t dffzdss 3. 2. ri2Mmlsedj CdHtetsY s5B.dz2 DS tc s az
Cdeyj delstcOydsdedzs? L Oodimddssiisd o didiodite®o Wdiad d
feddjter bksSses yYjttjL ASICla COdOd o Itls ik
ROdsy j dzd™ ksSso o Codstodi d4, 4§t 6ink&LHksd | d
Codstesdzy d o f tod MElstijis.o dydH jAfj'd3fd REQdzj j : dzO tod f
Cdzstotsdz dzf 2 fslso jlsazPlsp e pBOH I Mzlsmise dd Isj
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