WiHJjtOd detsj ctsfikzu Oteflse j dadatdzjy tesj sHy jdi(dE
or fh jets Ge'tgoatfpddedint d2 c¢shbkhOthlss j d
Edzdo j efndteg gl j tcmlso O LHKGOO S5A tcOdzj dzd W

10 0o Or ok

[BdMjjo stdemlsOdzlsddz St jod

Ffr1tosv RtV VRGNt rr {1 o1 ds
d4R1 Ol uvRrRY[HES B ritrreoévyr I wR[)IOOURY[ HS

BRUU[ [ st 3H

03.030Li % L dsczs e d W

r dMmj @ yhiftyd S Oded §j bkyy des?2 fls
¢ OdzH dBjOHsIOY d dzm S d & dzOkz €

1 Okzydzr 2 kS
HECIstste d3j Hd yd

fosW j Mhst 1. gf

C to ts f) AR



[ G dzOo dzj dzd j

D (O PO = S P UPRPPPPPR 5

1. 070t ] RUL D QUL B 14
11 [ seW sdzsedyd M OW " OtOCIsjtedmMisdec O Mo
M ddzdesets dBsL ¢ O ) C tcOded.Qdz...dz...d3...h.j.21dz" &

1.1.1. ufi ddedgsddLOdstefoyy..ME.q.4....V. . H.1c.Q......14
1.1.2. gowLd StOddOdz! dzsgts N j2desegts G

................................................................................................................ 16
1.1.3 1d2tesaddi3dyd MSd2 MmMtsmis.Qea...f1@j ¢ O
1.1.4. wlsteClkztedzOVY St OdzdL Oy gWw...18j 2 d
1.1.5 O d2QUS. 5. ABY. V.. S Zedeeeeee e, 19
1.1.6. 4wddzOflsdyd ms.d.4... sl sdyQddw.20 sz
1. 2. [ssttWisdkteduymMédy e j ddtshmisd Mo w
M dddzse s dBBsLcO M CtoOdzd Odzy dzr o3...0..j.22dz" 3
1.2.1. RL®BJAd]{Y Mtz Iskztedzs?2 Stec Odzd
L3074 S S o 73X O PR PESRRRRR 21
1.2.2. IBLteOMIsdzr §j dL d3j dzgj dedw h j 2 dese s
T4 P 23

1.2.3. [Mmtejddshisd MddzOflsduyj mMSdn St
ftoj GOCdzd sdzOtedsr » dzgj..2.teis.dzs.0....0... . 6.ds.2] dzj

1.3. AzdSydosdzOdz! dzf §| BMtse j dzdzsMmisd W s dats
Mddz0f Isdyj M 2 .16, H.0Ud....0....5.Z.}occc..ee... 26
1.3.1. ltsojHjddj o.sL.B.zy.H. j.dzdW....yJ6tcj L
1.3.2. tdbddyjmMSe¢dj tOLEWH' o 1.WW]jtcj
1.4. A ydodzOdzr dzf | ~OttOCIjtedMmisdscd W
MddzOf Isdyj MEs2 §JjtejHOUH. . . a..58.2.}...0..12&ls ts¢c
1.4.1. IBLteOMIsdzr § dL d3j dzgj dedw ftetso j HJ
Mk Osduyy M sz mMlse sz .d...4J.64.L....8.28]1 o

142RL Bj dzgj dzgd W Wisdesoats?2 { dzj Slsted yj MSts2 (
f SiisdzOk Od dzts.d3...15 A2S .18 G o 02de . Lodioeeeeeoreeeeern. 29

1.5. [CHYOC Otssis Dz |s sts? Mt f2®Jf s @ g i3l
1.5.1. [tdjCbdvtd j Ko odd.L.dg....0.30% j ¢

2



2 .

2 .
2 .
2 .

N DN N DN

3.

3.
g

3.

)]

1.5.2. lddwdd] BSMdHO OLE&kO dO fMddo
A2 160 2B 2 o B30 FIS. g OB 33

1.5.3. Jldzdvdd) s8E(MdHO OL SISO d0 Mmddzo
fJjtedWjtedyd ME 82 .dzj.lca.dzts2.....d.mlsJ.d34....35
1.54nNNOSd dsdiz detste j OC Isd o dzsMis! a..Md.di30.BB d U J
fouvrtrRO[ 3 R [JTrulrz .rRuewl.l.f.d.1..0.1. R0
1. [BtMdetso Odzed] o' B.&1L.OA..55B... 4.0 s.a40dL [z
2. 1 MmlsOdzse C.O...4.C. MY . j..dd3j . d&ls.O...........40
3. GCdzjSbtesWdLddtsed y.mS.d.j....d34.s.027  (

2.3.1. tjedmsteOoydy d OdOddL % sdso 2
Bj o] CtOdd Odr dgsE.15....0.4.2.025.C.5.... k. L.dzO42

2.3.2. tjedmbeoydy d OdOdzdL o' L 9 Odadz
f silsc Odze dzd s dzOtcdz' 7 o sdzisC dzO~.....0.dzlz.ls4d | dzdz

. 4. RBBEzdscdMmls sa.d.dd.y). nl.d2... .d3). 0565045

.5 N BIOASSUSAEAZG. ... 48

. 6. RMisdz LsoOdede’ | WdLdBdzsed yd. MO d C

. 7. dlkOIdmisdyj Ms¢.QW....58.16.0.B.15.15.C..Q....H.Cb@zdz" =~
tryYvfPudpuv3z wfJaruauvl)l 11 IMm R[5 O F
1. Jdazdwvded ECMHMdHO OLBISO dzO W tsdetso Iz

sMisc Odzc &z s dzOtcdz' = o SdzZEL.d2QA.....8.Z.4.....05]1 15 dzls

3.1. 1. ABdtsoaOw 1+ WWjtej dzlsdzOwv 0OCIsd o dztsf

SZJ] 9 BAzSIS.G.J.0Z) Lidiiiiiiiiiieee e 51

3.1.2. lddvdd] BdEt@se@ONQJddD Y OdENO
Ldzj Cleteduj MS ks OCIsdo dasfylst...s.Z 4. 550zl t5

3.1.3. Jldzdwvdedj & B3BtcOdetstf tetsded ¢ O h d QA
ddzcededlststc® tOMmMlso sted dB3s? G ZzOdzd dzOIlsyd € dz
OCIsdo dzsmist § tsMmilsc Odze dzd s dzQ.tc.dz!........0. 858 € {5

2. IskdMdzdQ OL BISO dzO o' L 9 Odzdzlz® 1 dzj €
sdzcCtsdz sz, o {§ tsmlsdOls.Qd. das.d...5.dz205.6550 | dzj

3.2.1. JlrLoOdzds j L gzgEssditsme dzpls B tzp gz
1130 74 SRR SR T T o 7.3 1 PSR 59

3.2.2. Jlddvdd) HBdseO NO d BdsC Okt
Ldzj Cteduj MS ks OClkdo dzbfgigl dz6 s @tz$ ks 5

3



3.2.3. IsLHj2fkod]j ftcjfOwOlstss, o ddW
zZO o' L o Odedzzs | dzj €fglsd yg & ® s @S szfp do

e AR R c R Y3 T U TS 65
3.3. REBBzdscdmssrdBiduj MSd,) OS] dedetsfr
dzj 2 o dzts © AR LdEUEHELS. G.iS..uviii e, 69
3.3.1. [sCoezfLEG) duttdk®S o Oolstsdatsdzdz” n
WHteOr MY ddedats.G.ts... . d35.L..G.O i) 69
3. 3. 4 s AEROISH 7 s @Y 2Oy j Is d dzls.te.Q.dzfi.¥. 42t O L

4 5 afsaSH dz§ O Gry g o..dzH..4..dzis.d5. . ceeee 76
4 s ddw3SH) dz§ O @ry 6 ¥..Is.d. dzd. dzis .. .............78
g4 sdzs € Odzd L..Qy.dw....n.N.Q.S...M...CARIR

L 6. CrN@YYs fniediadz o8 detistss]jdadd............ 85

W W w w
W W w w
a b~ W0 N

3.4. tOMytejHjdjdedj NnNOS o € tcOded Bl dzts

341.nNOSf sL dlsdoede § 1 toj G Odzd.dzd.15.dz0 16.dz" 8%
3.4.2. st OoddL OYART...n.N.QS...M...Mm.0.u.87
3.4.3. t(JLEzdvddsBlsd.dam. Pis.j.tedz...cueeeeeeeenin. Q0
(N T U O P O - O P 91
DO T TS T 20 S TPE + 5 P 99
3 S (S 101
) REB [ S [ RU[ [ U U.1Z e 103

9t
s 1



gl Rue[S w[s{0z[1RHE
O AN OO dasFistc s 52 o) SBteOL 59 Olsj dz!
R{-d BBz dzstej OCIsd o dzr |
sITCOdz BddzH d dz
st-C0dz' o] Isd dzd dz
Sz |-CtcOded Odz? dgr 2 h j2Rder 2 G OdzG dzd 2
1 01 Aded & s d-Ge@ e ddzlz ¢ dff isfigf @ Is
11T ddlstesf ezmmdH dzOlsted W
M satsdzd dzOyj s dzlstcOdzimW j cOL O
Yyl f Aydsdzdud ms d&Bs daEDedsi @ dz

8Br-yl [ A3 d3B tc O detsf totsded C O h d2 OdzOdztse Y4 [ A
CAT yj dzlstcOdz dzOW 0QOo Istsdats BdzOW tsB dzOMMls

CART-CsCad dddizw j-EQ & ded tclz j d3r 2 IstcOdemMCtod f IS
CY3-ddzH s € OteB sy d Odzd dz

FITCi W dz¢ stej gy stbdts yd OdzO s

L-NAME - G-dzd Islte®tc G d dzd dz d3j Isd dztso ' 2 -lmiddlsPE /7 B dzfs
NNOST dzj 2 tc ts dz0O dzi) dz@ls O N O

NOi 3t des s S MdH OL BISO

nucl.IC- nucleus intercalatus spinalis

nucl.ICpe- nucleus intercalatus spinalis pars paraependymalis

nucl.ILf - nucleus intermediolateralis thoracolumbalis pars funicularis

nucl.lLp - nucleus intermediolateralis thoracolumbalis pars principalis

ODQ-M jyd¥duimMSd2 ddcdedlst ©OMss sted dt
PGP9.5 )t jyldu j 2i0iEj R to ts dp®djkifzdzj 2 e ts B3OS v to)



Flrorroure

¢S IszOdz detsfyls d f) iy dgjnmizg a1 Gdeddvdzd J a3
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mdMmisj d3r ftcj HMIsOo dzv j Is Btsdz' h 52 d dzls §
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fOssdginEdfy HtotsyjmMmr o cO0dedzdwvr d&sclzls
s dOdetdzj ] tOMfttsMistcOdzj dedzr d&3 Slsdetsmw Is
&ZzOtelzh j dzdd tOBTSIST o jtorndzedrn CcGtkzHdzr = 0O
B tsdzj L dg ] dth §f telzdzg O, Mo w L Odzdzlz ® n
B4 d Bf Olsd yd MEdnmn ddzlstcORBZzZcOdz! dzf = G OdzG dz

86 dzOMmdets C dzOMMdud MSddz fted HMIsOo dzj ¢
ftoj ¢ Odze dzd s dzOtc dz’ n otsdzsC tsdz dzO dzj ? tets Oz
fdmisy & " jMsedvjlsmy L O Muilb & HJC
1969, B 7 8, 1983; l . R. a8 88¢, 1970; d. 1.1k
fsfmdzj HEeh jdg Br dzts ff € OL Odzts, Ylsts didztsac

Qo Is 5 dzts d3dats 2 dzj tc o dzts 2 mMd Mmilsj &z , MtsH j to
dzj 2tetslstcOdemdzd Isls j teso, o Issd3 ydmdzj f sdzqd
dzj 2tetsf JfIsdHT O LO¢ L Mdis@z] Ok dz'ls © 6 OING

FcOtodzse s cOLO (¢. 1 .1 BL HREMDasgSkebbing201B). [ O

J€MMdH OLtlO (NO) wodw jlsfqw Ekdzdoe J tofr
BsLecy d © Hkedr GcOdEBN j Bldz®. W [ dz€ g«
yd fmdzj ) tcj Istctsc tc OH dzts 2 fJjtd HOYJ fd 6 dzC
o dzzIsted € dzj Is ts y dzts 2 tej ezdzv ydd (1.1. 1 k&d
Ss. 4.1 0jeamM¢d2, 19098; [.¢. [eBOMddO, o .

2018, FOrstermagnpa. 8ds8di 5201 R -ArpmiOo Is
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eta. , 2020), tj ¢ Ziangetthld 2094p Gaynslineeald 2009;
Ataei Ataabadiet al. , 2020) d fmMderdyi mMSdr ftotsyy
2017;Tripathiet al ., 2020). 1 y@glshiOL ORI
tcOL dzdydzr = ftesyj Mmtse tOLoadlsdw ( Gray, C(
AJ tod3] dzls N dzlsdzjL 20t ts dzONRD-frpig@igls ING@EY - (o
Md By Osdud M 2 dzj 6o dzfs 2 mdmilsg d3d d3dz4
ftoj GOdzc dzd sdzOtede’ = dzj ? tehipsEDsC CrpfddL distOsdizO  df
Mddalsj L O O YijrlsfdagdaEizdjdis@ dzls e O dzmW § e OL 52 (M
1997, Navickaite et aiNO s PR OIS Ow Mds

sBdzj 6 yoe hjj, sSO¢ d bttodtsL datsj Hj2Mlse
dzj tc edgizts j y dzfsddp il J d kL d&zO-~ Qo Is ts dzts dzdzts 2 d
Bennett |, 1993 Al kadhi et al . | 2006;

J f sMisdzOlsOdz! detsdz tsdelstsc j dzj L § W Iz dz6
dzj 2 totsdzts o O o Is s dats d3dats 2 dzj o dzgs?2 MmdMmisj d3r
ftodlsj tof jlodf dgj dzdfv . st OdemW stcdzsd telz j Ispw
fslsjdydOdzse Hj2Mkseadw, oBLKOMIOEIs tOL
dzi 2teslstcOdzhd3dIsls j tes o IsOC Y j§ Bsy § Is d3ts H
1. [ . [ OMmMdzs s, 2014) .

vg a3 dzj d3j dzj 4, dzj Md3slstew dzPtsigash J dzdz
tesdO o8 tjcebkzdzvydd HJWIsjdz detsilsd o dzlzls te]
dMisj &3 Stetso stsB te DO jdd@ v fn d de@ifdls'dfdzglif ¢ Iz &
Qolstsdz dBdets 2  dzj tco dets?2 MmdMmisj d3j , 9 YOMmls dzts
dMmlsj 3", ©Mlsojshv KOdkizd ishdpH 5y Cafds ds.
smtse j dzdzts s w R NO HAG® Ml g ey H Oy Lz otsLBEZYHjO
mMd &k Olsdyj MS dn G Odze dzd J o , WOz dzlsuodk 51 dg O dz
sMhtsB § dzdztsfipls Wik s frifldasj O dze dzd s dzOtedzr = dzj 2 totsdzts
sCMdH OLBKO d d- dLkE dgiddsdiyen) daj Lfjismls dzOk

vilsj f J dz cOL tc OB 5ls Obzdzts fg izl 5 G Is gaglist 4 C
St Odzd L Oyd W G Odzc dzd j © Q9 Is ts dzts d3dzts 2 dz4

o LcOMmMIsde &3d dL d&3j dzj ded W d3d , Mcf tctso Y H OB
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dzj 2tetsdztse, ftosweodzwe h j2Mw o 2o jHizddgy tezfflsft
(zd4d9]J dzi 9O JPurwes 19851Maglidkoy, 2000; Hao et al., 2016),

dL d3d dzj dad § 3 daj 2 65~ d 3] Masligkod Timnterimens J00Adzts M
. .1 BLHtWOYJ 9, 1. [ . [ OmMdze S ts9 2014) ,
nOtcOCIsjted Mmis dongezrpl?2 cts@B4a2( 2015). 1 M
Mo jHjddw ¢ OMOEdESIYd ittt sz = tshtse j dzdzats Ml
fjtojHOY]. { Hd2OC 5, H Odzdz" | tsB sftse j da
fijtejHOYd BEMdHBAR OLBISO o { tsMilsdzOlsOdz' dzt

Ajd d L OHOWQHzdd ffifpd¥jLHds . L Isdd3, yJ dz
wo d dzts fy 9" W o dzj didlg dzC Uisedz& des! aie dets MO tsB
s sMtcj Hiso Odzdats 2 mMd dzOf Isd yd M¢ 52 fJjtejHO
hj2destsds cOdzedzdd (sz)) Ctrfm o tsMmisdzOIlsOC

stsdzgC tcj Isdz" j| L OH Oyt WOphrpdzj H s Odzdw o €

1.l rwedzjdgdj 1 WWjClssea NO dzO Wtsdatso Iz

dzj cotse sz E Ctrfm o ftsmisdzOlsOdz! dats a3

2JftejHjdzjded] odzdwdzdw NO dzO 9" L 9 Odadh
sz)] k2 YYdotslsdzr = tcOL ket oatsL tcOMIsO.

3.0MisOdzts o dzj dzd J ZsC OdzdL Oydd € §j tcdgnIst
dzj 2totsdetse, MBHJjty O dR dzj 2 tesdzOdz! dzlz ®

1 CMmMftej MMdd nNnNOS o ftoj ¢ Odze dzd s dzOte dz

f sMisdzOlsOdz! dzgsd3 BSdzlstse j dzj L J .

4.1 ' W9 dzj dzd 4 1L CMmMfted MmMdd nNOS d dgj 2

NNOSH sL dlsdoe dz" = ff toj ¢ Odzc dzd 5 (20 te dz' -t tsayE:

oLicOMlsdzsets tcOLodlIlsdw.

1 Oz ydzOw dzseo dL dzO dmmdzy His9 Oded Vv .

) H O dzdzts 2 tcOB Sls j off Jjtoor j mils Odzts 9 «
odzdw dzgdv NOTzsE EsCDIBPE®RO MddzOfIlsdyj MS zs
CtcOdzd Oz detsdz N j2desd3 M B Olsd WP M BERL Za (
sBdzj G yoOs h jj odzdwdedy 20 MddzOfIsduyd mSize

mMzlsts¢ ydL dzd . lfjteor j ftHIse jtey Hj dats, 1
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fjtejHOYUE o MdBIOduUiMSdE kL &ZOR § it
20 fMEklsS ydL dzd.

Ifjiteor j 6 OL Qdt dsq Ot ss@d Mddzs j L O
sO¢ Y j otsLH]j2Msa dj Bj BB tcOdetstf tetsdad € O
My jydW¥dujmMSsets ddcdedlsttcd tOMmlss sted Bt
OClkdo dzsfls! Md&fOsduiMSdn §shseOde dzd 5¢
MklssS d MmlsOowh Qo disddfls? HBOELOS Is | to.

lfjtcor j or wWo dzj dzts, Ylsts o tc O dzdzj d3
ftoj G OdzG dzd 5 dzOtc dz' mMd&Bf OIsdyy M& dana dzd 2
LEmfed Mmdd nNOS d ke jddujddi udmdzO
bils Odztso dzj dzts, ylsts nNOB( o5 bzdztir s z® ks dzd gz J
Mgk Olsduj MSdr kL &OR sliklsflsoaksls ¢ ot
MklsCOd. SCMitjmMmdy nNOS o fddf Olsdyjf
BsLEO, obBLLOMOjls ] B dzlsO tetsy H j dzad W .

]l HOdzdets?2 tcOBBIsj of jtoor j i Odgx(wfj da'N C
Ttsdd zOYyj sdlstcOdem¥ j tOL 852 (Mmouv), SOd B
CsCOddz OdiY j-sBREd Il j &' &5 IstcOdzMC ted {f
ftoj cOde dzd sdzOtedz’ 7 Mg &Y Olsd yj MS d = dzj 2 t
ftoj cOdeC dzd s dzOtedz’ & o BdtsC &zOR sz 4J) o] top &5
f5COL Odets, Ykt o ©Odedzj &5 § sflsdzOk Odz' dzts
Mgy Olsdyuj MSdr dzjiesdz0r fsdmMoisHdl
Fojddud dzdy uydmdzO dzj 2tctsdzse, MBHj ey O d-

IMzso dzr | Yozt JdedV, o' desipddyr 4 dzO0O L

Lud®fOsdyj MSdj kL dr Ctdzho 8 OEOS dzdetc

dzj Ltej dztsfls!: 6 MddzOflsdujMSts2 §jtejHO

OBy dzd IskzH j Wisdetso 52 dif zdz mMOydd,

Ctsdzj B Odzd 2, SHddsW OL dzr d3d 9" L 9 Odzad

dzi yzofmsodlsj dz desfls: v ¢ Hj2fkoads NC

2. SMdH OLBIO COL' 9 ®ddd | tsezj ezt

fdJtejHOYk o MdBf Osdud MSdas EL dZzOr M
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OL tsls© dz0 mMd dzOf sduyd MS kz¢ fJtcdHOY

sfsMtcj HizE Isw zO fteslswy j dzdd f sMis

Eyomisdd tOMmlseosted B3ts? clkzOdzed dzOIlsyd ¢ dzC

BRI J Ismw GJlIsj tcte@atodgdle'd ¢ff tooc Q@ ME d

ntsdzd dzj e dyd MSdn MistczC Iskz te dzO %

Md &y Osdyud MSdn daj 2tesdzse d Mmd BYf Olsd

mMdzd y O smw 9o Isj d&zOr o ¢ Odze dzd 5 dzOtc d

oLicOMIsO] Is ) ftcj 6 Odzc dzd 5 dzOtc dz' n |<

GOz dzdWw s 9 twOdede d3 § SMIsdzOIs Odz! dztsd3 =

vdtstejlsdyj M oOw d ftcOSC s MePV zdzt d
dmMmdzj Hise Odzd W f sdzlz yJ dz' dztso ' § H Odzdz" J
WilzdeS yd sdzOdz! dzf § NOgjfriasedjuigdifds?d  dstsH 2 dzv y d d
fdeinOuyd o MdBIOEYEG NEIE] 2L ©zO- o

RMMdzy Hso Odzd § -J sdzdWgethe s NOMmd misj d3" dz
fjtejHOYkE dz2O tOLdzr = {1 IsO0f Or f sMisdzOls Odz
HOdz! dzf 2 M j O dmf sdz L s9 Ols- f sdzlz yJ dedz" |
toj Ctsd3j dzH Oyd 2 fts Cotetej Cydd  t@f2H O £ 17uQ]
sBlkfMmizso dzj dzdzr = (ddzd Mo w L Odedz =) f dzOte
9JGCGJjIsOIsdodzts? dzjtco dzs?2 MmMdMmisj &3y ( BBdzj L d
IsOC Y J Bsc zls Bl Is! dmf sdz! L s9 Odzr H dzw
ML HOdzd W WOtedBOSC sdzse d yd MS d O NOYj tasjctidQutg Gt
fjtejHOYk.

} sdzlz yg dedz’ § Mo j H NG20 tid dzGrf ¥ datfigf ¢ 2t
sO¢ Y J ftcj HMIsOo dzvw ¥ Is ddzlsj ted M H dzw f &
WilkzdC yd sdzOdz! dz' = ts B j dzdzth)fiisls OUzE dfdidsjdzO tc dz’
Md By Osdyud M 2 dzj tc o dzts 2 fdMmisd 8B ¢lzd® yc
1 3B e d sdzO dz! dats G 5 d f sMisdzOls Odz' dzts G ts tc OL
dmf sdz L s9 Ols! fMmw ) fteso JHJ dd BsteW 5 dz
LSy jedd3j debO, o Ekuyjsdtsdz fwsyjmmi d,

L OO sdzdtetseo Ols+ Mw  dzO yJ dsse j § @ s o jsHigjd
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dimidzj Hse Odzd " sscbkl dMftsd Lo Ols! Mw €
WedzS ydd d f tf jsfilsc Odze dzd s dzgOte dz" = dzj 2 tetsdzts @
mdmisj 3 o kuydsdesdz fJwsyjmmi dzO §OW,
WL dsdsedd.

[ jssHBdsedY d o) lssHT i idiinds jHdseor O daff ts
ZO0 MOdyoms Gt M Wi star tcOL dzs € B0, 80 L o ¢
fizlssyds, j6d3j fipw ydztdgj,Is dzd3j . CCMmY j ted d3j dzls Oz
Msslko jsMsotso Odzd { sdyuj MSddz destedBOdB &
fteddv s &3 o ( tesMmdkey Giasdy 3y A H @l < s d3
SHEBE ] dFf dsCOd df &5 1 IsdyujmMSdds SddlsjIst
B ded BJL Oydd uydmdzO dmfsd Lkzjd" -~ o 1
Csdzduj Mot MYy tsdi40)j & = ydo tslsdy o

] COoyjfmlsaj dBjlssHtse dhnmdj Hse Odegdw d f

1. 1j2teW¥dLdsdscduyijmSdi. tJjicdmsto:
o WOk datsds Misdzdatsds dzj o j SttOdzd Oz dzts @ 5
o’ L o Odzdzr n 1 dzj SIstedygj MS dn f slsj dzyd Odzts o
odzzlstcj dzdzj e 5 Mtsdzdes 6 5 dzj tc o dAdiddfstf e z ddgd W @d
d dzj C sdz€ ztcj dzls dets @ s d dz¢ d BQ)-tztf BiB®tc ¢ D dzd fig
Bilsddzso scs-NAME)KGO OQOLKOCY] d&j BBLOds] ts
Yyl fa -§BF A d Mydydvdud M sets d dzc d
CzOdd ZOKYydS &zOL T ODQ.

2. RBBzdsedmlssh dBd ujldtEhdsids R or tv2oddrs) cdi
dzj 2 to s dzO dz efExRoizls ON O, N s dzd dzO Yy § Is d dzls te O dzfy W
C Odz' o] Is d dzcf dzO ,0 RY 6-M@dgdzdizd oz ] BsE s Iste Odzf €
BsLej d StOkdOd dasdg " jRdegs B kL dzj .

3. l jMmMlsjtcdz B dztslsls d dzc . [ftcjHjdjdad j
Mddds©a Mjcedsj desj Th2 Mfddedesets ddsL ¢ O d

[sflste jtodesMis! Ysdkzyjddy 7 ©jLkzd kO
Bl JARIsB My Jjtcdd3] delsOdz! dz" = HOdzdz" = d Mk
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gilsj ff J dz Hisfistse j & dgtg fRIds Oa GrgizdztizE | o
§ sz j dz’ M dimy sdz' L s Odad § &3 Mo ]
1 Sy J tod d3d dzls ©Odz' dzr n Bj ssHdC; tej L zdz' IsC
MlsOlsdmisd yuj MSd HsMisso j tcdz d o smMf tetsd
Bz Hj ded § f SHG BIstso dzj dz M dMmfsde L tse
dzdlsj e Olskzter .

1l zez@ydd . dbftesB OydW Ofsj tclH @'dds O lsHsd i) fi
ftej HiNlsOo dzj dz’ 20 ofMmjtsmMmd2mMedn d &34
I fjtesmmd2ms Ow dzO &z y dzO W Ctsdal j toj dayd W
cuftsoatcj d3j dedz’ j f totsB dzj o3’ dzj 2QtetsBdsdzse d d .
mMd Mmisj d3r o st dde (ctesMmdzOe dz@ | 201
h C sz@daW j toj dzyd W, f-tzjnls f & j dgdBNV] HEB'S t5n t6C
Y zso j €O ddzmisdlskzlsO WhkdzH Od3j dzls Odz! dets?2 o3
2016), B jHddzj dzdzr 2 V Ml jLH WdL Bdzsct
(®B8Ydr Oesc®" m, shfmdw, 2016), XI 11 d3jy
Csdzgetcj MM ¢ j2Es5dOEZCO HdY &jHdydde d
2017) , XXI'l'l Ml jLH AdLrLddztsedyj MEsets |
2017) , 10 CBdzctej MM Autonomic Neutoscienoea(ISANP o ¢
(1065w, cff sdadv, 2017), 47 Mmi jLH Soc
4z, 2017), V Mmi jLH YOttkOStdEsctss [
ML HOdzd W dztso r A dzj ¢ Otcflso (ctetsdzOo dz
&34 X Hd Mydf dzd dzGndiplzr @1 jCalwdEiz ¢ O Hdzw  d3j H

(vkzHOC, ste" 3, t smmdw, 2018) , [ dHd:
cf JtlttOmdz o OV dJdzsjcteOydwy d fJjtejHBoT
(ctesmMdzOo dzz , 2018) .

1t dBEOjtedOdzOd3 OB SIsT B' dzts i k8B dzd
tcJ ydwde j 3 n dzOkz ydzr n dLHOdzdWw R, mMetsls e ,

gdzH j SMdtelzj d3r = o BOL On HOdzdz" = Web of
HSC dzOH 59 ofMmjesmMmd2 MS dn d d3j Y H z dzOtc s H

12



f sdzdes s 8 MmMtstslse j Is i§loaOazdls! d 1€ Pd3 i s dzets @ tzts d
OMCter 908 Is JYy BGMdtsodz §J § sdztsy § ded W .

[ dydz 2 9 C &zOHe 5@ Mk Bts P dz f tod dzd @30 dz ¢
dzd ydetsjy Eyofmlsdj ot eoMmMjr 1 IsOfORF tOBTIST
Yyddzd d LOHOY dMmMmdzj His9 Odzed v, f zOdzd tets 9
MisOlIsdmMisdyd M g2 sy tcjL zdz SOk,
siLdmMse, ftojHMmMlsOodzj dzdd t6jL kdz IsOIstso o
CtsdeW J toJ dzydw A .

dlstczClsztcO [ ©BY telf O.dzr Hd MMJ tels Oy d B dzdzts
A MistcOdzd yorn. (1 0O0BBISO MtsMmistsdls dLis jsiBi,ts
sf dMOdedw d&EOLjtcdOdzsces d d&JjIstHBI, dmy sd
tcOB SIsT sf dmMOdedwy tjLikd IsOlstse d dr C
9" 9 SHBY . r dmmj clsOydw d dzdzt Mistcd tetso O dzO

s dMBC dhf sd L 5o Odzdzts 2 8afdiing dedistizate,” o ¢ sz
40l jyjfmiseo jdedzr © d 188 ddesilstcOdzedz 7 .
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11 s sdsedyj MSOY SOwLOSlkjdfsds O f
dzj Qtetsdztse MY Jdzdesc s dBsL GO ) € teOded C

11.1. sfddisdsLcsar j MddifOlduj mSdj
{ Odzd J , HHSOOESg! ddptsdzts ]| o tej AW My d Is O dzts fr
COdze zd s dzOtedz | dzj Qtetsdyr twOMY sdkzOCE OF Is f
CO. Itdjj fsLHddj dBstlsdscdyjncd
L | WREREas, Cummings, 1972)f s¢ OL Odzd, Yls ts o
¢ GsdiDdedlz" dzj 2 tots dz tcOMf sdzOc O Isfyw  d

fsdzbydoeh jd3 dzOL 9o Odzdj ddzlsjted3si HBdzOIsj tc©
intermediolateralis thoracolumbalis pars principalisuc | . | Lp) , des J

1) nucleus intermediolateralisthoracolumbalispars funicularis (nuclILf); 2)
nucleus intercalatus spinalis (nuclIC); 3) nucleus intercalatus spinalis pars
paraependymalignuclICpe); 4) nucleusintermediomedialignucliIMm); nucleus
intermediolateralisacralis(nucl.IMIs); 5) nucleusintermediolateralisacralispars
principalis (nucllLsp); 6) nucleus intermediolateralissacralis pars funicularis
(nucl.ILsf); 7) nucleusintercalatusdisseminata(nucl.ICd); 8) central autonomic
area(CA) (0 . 1 . 1 L AHtcPyg @ BOP2) Baxinos, Watsp 2005 Wang et
al., 2018 Navickaiteetal., 2020.
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tdMmen) 3O dstOoddL Oydd Mddif olsdud ¢ d
M ddedsects BsLeO BOCOSCd tojLbkzfp (s Petr e

ILp - nucl. intermediolateralis thoracolumbalis pars principdli§;- nucl.
intermediolateralis thoracolumbalis pars funiculai@s: nucl. intercalatus spinalis;

ICpe- nucl. intercalatus spinalis pars paraependymalis.

R MY tdziff 1 ket § iy o v LiscesnR dzf s dzlz y B tetizfs js y dz'
H O dzdff tiizts € O dzdfy PP s d i € G &c dzdity RAUSRESRH S dz'
C sl stes & O Mz dOder 2 ttf d@T OtOo j tols j QiR o

tcOL ddhH o slsesl Ghuregal. , ,1Oh7uSed¢a.l, 1979
Dembowvwshkdy 1098§5;) sLHtOYJ 9 2 02 M s EFafdeine |
a.l, PET 8 tls, 1BEBNK 5@ dz2Dh | sgaard et al .,
et al SwrPmn)er et al ., 1994a,; Pyner

I 1 B sO@Ty | dashls Odzts o drjlsdists BsStso ' j s O
wg dzw 8 Isfyw dzJ J Hd dzMmlils e j dzdz" 3 B3 Miss5d3
ftcj G Odzc dzd s dzOtc dz’ = dzj 2 otsdats o . 1 Odzd yd j |
dzj 2totsdzse BT dzs EMlsOdzsodzj des d 9o 4 dzj € Is
0.1.[idjivjoaScOMd,d . [ jfgj msMFgsWangt.l ,
2018 J toj L zdz sOIsj ftetso J HJ dedz’ n d

sEEOCsd s Odz! detsds  lsHj dzj MY ddedesets st
15



ftsH j ey OM dn B4 Ud dz' J fdtesSMdHOL 52 f d
dzj 2tetsazic. | Lp, nucl . 1 Lf, nucl@ | 0O¢C ynju
zOIs j o Odz! dets? d d3j HdOdz! dets?2 nw@fhls d mamj dzls te C

1 o] G OdzG dzd 5 dzOtedz’ | daj 2te5dy GBEGOL ¥ Is
fs odfmyjsbsfdu M@z fwdddydflz, -wOL
Bgh jdaj B3OC, dOfteddizjte, bk Ctor i tcj ¢ Odze
OCMtdy ¢ SCtOddOd dtsBz hj2dskz kL db
fsmr zOs hdj Ghtshkssd ¢ Yy agstcOgO lsissdi cCO
pjh jMmlsolk dzOHHtsdgjj jydaf@lsptc Odz' dats ABItdeQ[Usldsjo to
dr dOftOodzjdd] LOsdmwils ls-i3thl§ @& ydndedz]
Cootea .h9®sd ftod GOdze dzd B8 dzOtedz’ = dzj 2 ot
MjcdjdlsO, cH] @O-sEDEmMbowgkp etsdil C &
20 1Wa:negghl, 2018) .

11. 2. wowLd CtOdzdOdz' detsegts N j2 dzsets @
M d dzdes e s BSL 6 O

sowLd CtOddOd desets h j2Rdzgsets & Oded dzd
shdso desds BT dzd L Eyjdr fkljd tjltese
BOwLS jtese, ooHdAE 5 o MOE kL jd jdddc
fjtesCMdHOLT o CteOdzdOdz dzg@ 2 h j2dzr 2 G
tsB dzOtc Iz Yy gucdLp donuclILf - © M j ¢ B3 VIikAsSIEVE  educléC d
nucliCpe-9 Mmj ¢ d3Pl-deWIOHY fdedzsc s dssL ¢ O ( Dal s ga

lted o9 jHjddd ¢ JjtesC mMifhDddzr 2 9 ¢ QdecOdiaf] O
&34 ud dz" J dzj 2 tots dz' ) nucl .l Lp ts8 2O ks iz by
©.1.z0B0UHES 1.y h \JU lulh( 1 OB g fips W nucl.ILf- o
Miedsj dzs GEh 1 &V (1. 1z OB Ode® B uv)h, VIl v B(l. 1 OB dgd dzH
MsQda®¥84), nucllIC-9 mMJjcd3j degs®VO (/! £ O OWz&8 1-)
vhVl . .1 OB d3d deHdCDAB84A,. nucl.ICpe- © MJ ¢ d3 dzlssdDA d
¢.1.z208B0di8 1)-v hdg/1 .Yth.l1 OB dfff dziNis@ o0 K9 8 4 )
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0 j dzstcOdz dets-do tothg j£ d3j dals OF Vo .uh.l z Op Qdsk e
Il .1 .1 0Bfgddaa®@®DI®.84) M ddedesets disL 6 O.

lojH]ded J d3j Ists € Fast bl ue d i J
ftotsH ] i3 dzmistedtetso Odzts, yYlsts 90 % d3j ud dz' -
d nucl .l Lf, d-adzj@ASdd hOWwc IyOIM&* ( Yamamo:t
Coote, 1994aWang et al. 2018) . vOCyy E GCtr Mmr B
By Uj dz' = dej 2tesdzse sz 4 BT MietsWdy) dasloE e C
BSLEO d M BOCMIBZBSE o Miedd dlsy T2 (
1995;Wangetal. , 2018) . uvjd3 dzi 3 dzPiny tcp O gzdzj
ftcj 6 Odzc dzd 5 dzOtc dz' = dzj 2 etsdzts o Mo w L Odzadz"
ftoslsdoswgngyefab 5 (2018): Bls C8 HB T5 (Ra
1988; Pyner, Coote, 1984 K| i mas c hews K i et al ., 1 ¢
al., 1991)s Ish1# tsh4TTeclemariarMesbah et al., 199%angetal. , 20 1 8
v hrd h Wenfvicketal., 2006).

1131 jResodBdui MSd2 MeflsOs f o] ¢ Odec

RLO®JMmlsdats, Yls ts sfdets o dz' o3 dzj 2 oslsteC
ftcj ¢ Odze dzd 5 dzOtc dz' ~ dzj 2 totsdzts W dzw jIsfyw
dzd 2tetsdz" MBHj oy Ols W j tod3] idalsts dipdddédsyj jL 190 déisyg) G
( m¢ vBarber et al.,, 1984; Wetts et al.,, 1994) [ dIsj tc Olsdtztc fz" J
mModHjIsjdz Mseake¥Ils & Istsds, Yylsts o orhjizy
or wodzw jIlsfpw W ted3j dzls i dztizls © O OAREeR@HBIO2; O L t
Wetts et al., 1994Grcovic, Anderson 1997 Navickaiteet al., 2020 . 1 tsls dz
sls  MdBY Olsdui MCdnrns My dzsetsdz § ezl dzrs
ftoj cOdee dzd sdzOtedz’ 7 dzj 2 tosdetso -dzis O Fls O
i tcd 1 Istsd3 Mok OdzdL 9 Odz0 fn W J ted3d dzls
-~ sdzd dzOy j Is d dzls tc O dzfilirights, QlevieB/rSMith 2009 . ( 1 tod
f sHOo dzvw s h Ow yOMmlis! sOCdr dzj 2tctsdese W o
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(PowersMar t i n et al ., 1996) NnNOSY ts€ tis b dz
dzj 2 tots dzts © MsH j o)y Olno WslOCaQ@Qs h § @ dz! Byjdcts € (
COdz ojIsddzddz ( Gonsal vez etd-dgfa | O ¢g¥W jAs0O1dg
tcj cdzdtclzj d3r 2 bwOdmMStcdfls ( CART) ( Dun e

l'ILpl5% ftoj cOdzc dzd s dzOtodzr = dz] 2 otsdets o
CART. CART-Rt dzj2tetsdzr o CGtkzHdasdz lsHj dzj

orwodzwdzdfm’* © nucl . Idevps,” jnju cBl s di' @ dddzfidsle. s
sOSYJ RO d dzdh ! J H d didmygdatizj ¢ @49 P dedsrdalzd .
d sz dztstc j OC Isd o dats s - Mj dzj € Isd o dats dHJ dz

dzj 2tetsdz’ , 6] G Iz dzd wnasshPlzdhjd Mgz t Dufinguighs PaBl  (
Fenwicketal., 2006).

1l sdz Midaas Ris4 o] Odzs dzd s dzOtcdzr = dz
Mz OdzdL s9 Odzd nNOS, ntslsw fsfzdvydw
MtcjHdedr d dedy dedr ctolkzH dz' = ILMJ dgiBsdz@zls IOE dz'fn g
d Bizz dztstc j OF Is drot dzts figls 2 tc ts dg' 4, MsdzsC Odzd L z8 "
ZOd B sdAf s MdAdPO dzj dzdz" d3d o o jtemdzdm tSIsH | d
slsH jdzse ( Gonsal wgqgz ffdetj cadldze,dzd IsWAOGe)dz" j s 1dz
mMotsd OCMtsde © sz] d LOJLHYOIT 2 ¢ Odze dzc

11. 4. wlttkSlktodzOY e OddL Oydwy o j 2 d

1l sdzr h Ow yOMmls! o] GOdzc dzd sdzOtcdzr = 9 B¢
CtcOdzd Odz? desdzgz h jR2 desdzge c Odee dzds o MsMmilsO
Yy d ) dzts ftcj 6 Odzc dzd s dzOtcdz" ~ o sdztsC sCac ™ Mz
p0Ot! qiekzjls tIs 970 HB 8610 ¢ Madeg, et s’ | c
3 ctekzffr dzj tco dzr n- tsif tsteasts RAPS toots dztsie -B.Az H |
BEB,-Fleddzd tcdes 2000 o s5dH8¢C 1B dz B AP ORRIs & 5 dgs
Hd O3] Istelsd§ 23SHR. ( sL, b clOy) B",99803.j o

ZJ2dz 2 mMd &3 Olsdyj S d 2 hHvo sda s dzig &
ftcj GOdzc dzd sdzOtcdz" = OSC Mtsdetse, 11% dzd fma tSHV
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sCtsdzs 5% Mmj demtstedz = -Meslkls 6t wldz199AVangel ab,ma r
2018).

11. 5. ¢d&zOsBRBq™Y 524

sz | Veoedzw jlsmw thdseods d@3 dMmissyded € s
StccOdztso G Szt R’ gPWDL ¢ . 1 L, 4B 1PF3hadd et
al, 2014).{ dz wOMi sz jdz o o jterndsj 2 yYyomilsd *
G OdzG dzd & Bdzzy H Oy Of@ts dzjdgj tc & & .z f dz" d3dfd W dzj
wodwelsfpw h j2dzr 2 MBI OIsdud MEd?2 d odzzls
Msdadz" 2 dzj tco BB JjIs d2Oyd dzOls mw sl s 74
MY dzj Isd dzd 4§ otsCtolzg o dzlz Is tc § dzdzj 2 fn ts dzdzts 2
h dlstse d H dats 2 Nddzi g, ZL d&zOdz B dzZ g HZBK T j
(1. R. gBOMS . 1 . | BL A 1983 . $ s tc 5B 20d1gkadd et
al., 2014;,Wangetal., 2018).

Il MefmMis©ej sz4 d&OBAZEHOEIsSsMW d HEkG
dHlh dj ¢ COtslsdH dzts A3z mMddizmnkz, f SHI
Ud 6 f dzsdBsL ¢ 5p LRz BB OGHISo d, M) Hdd:
CtcOdzd Odz! dgr 2 h j2Adgr 2 MmjteHj yder 2 dgj too,
My dzj Is¢ dad w1 €L, BOE3ONYG3Babella 2004).
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tdMm. 2. steOdzdOdz! dgr 2 M j2dz" 2 6 Odze dzd

1-9 dzzIstc j dzdzd 2 xid@de 2 dzlzj?tc offj ts ddz ] 2 datz? to
Md B3 Olsdyd MECd2 dzj teo .

11. 6. wddOflsdyd mMS¢dy tCtdyoOddw o 51z

I szl oLtsids? Q2 Mo defFipt: Reismah
1985; SikloEs et al., 1990;Smolen Raisman 198 03 6 dn dijODtc ts dzts
(Ostberget al.,, 1976; Purveset al., 1986; Riber o et al. |, 2004) . ¢
Mtcd Hdzj J s g0 jfidpRitc s dz 56 ts dzts 290: 1,
Btsdzt h dqdeilsdztbr, 90% ddzd BtSdzj i, Wodwet s

1983; Forehandl985; GibbingsMorris, 2006;Laddetal. , 2014) . 1 s
ydmdzs MddzOf mMtseo dz0 BHdasd3 dzj 2tetsdzj o Ot
Loeschet al. , 2010) . 1 dzy j CGBEzfsddOH DY Is' day

Coslstste’ j] Hftoswodzwesls Btsdzr iz Ctsdzo j toc j day
Bisdz! h iz H 5 dz¥ OCMBHJ dzHted Isdz" n fts MmteC
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Md dzO0f MOd3d ( For e h dichtman, 19858 Burves Rtual.,v 1986;
Gibbinsetal., 1998).

I Mmddg@QtEff = cOdedzdwvr SCthCd ofi daj
SlstesMIsC OB h o Odzdztso ME d - Cdzj ¢ d teC
ftosmdzts?2 ¢ Oz MsjHddzd Isj dz' dzts 2 Is ¢ Odzd .
sikh jMseodzw s siw o dzzlstcd 1 Isdm ctokzftf. [f
OCMHBd eC dj MddzOfMmr, &jdzhj 0OCMisC
B4 dz' "j OSMsMsBOdud MSdn. I Mmi ] mdc
fzLrter € Ctokzcecdzs?2 @066 B304 dIg.d3H df d3jd t€ tisds
sjtedsd dzOdzw 7 dz®@ W HlZz ) 1Isddikd kL' te! € O
feLrrtcd € M thdadsW dd dio8sd ¢y p dzs s G o fi
s Qaddl).

12. [seWsksedyjmMSd) shss,j ddshlsd feo
Bj 2osdse Mfddhkscts &sLeO f) SwOddOd d «

12. 1. RL®BJd ddy Mistelz € Isz tc das@O tsde'c /D dzd
dzj 2tctsdetseo o Gdastse jdzjL j .

atsdBOIsdyj MSdj Bslssdzj 2 tots dz d Cftds jfip C
orwodwelsfqw 9o 9 j dalstetsdzOlsj tcOdz! detsdz € dzj Ists
11-12 Hdz"W 1 BBtodtsdzOdz! desects twOLoadlsdw d
OyJ Isd dzemthdzd dzO 1 tc j ¢ O dgc dzddsjd2Oucsizz" fjtcj dgjh
HstemMOdz! dets, ISOC d BjHJOdMz dets BjyHE | BBt
ftoedBdzd y O sfqw ¢ Mot iz BCtsdzyOlsj dz' dats Bz
17-2 1 i3B tod tsdzO dz' dzr 2 H j dzg 1 Isd dzj 2 tots dz'
fsdztsy J dad 2 o dfntd joHsddgjd lp@Mmylslzs 2 L sdz" MY d o
ot d3 dedets?2 f JtedtsH EMlsOdzOe dzd @ O Isfypw € ts¢
dz 2tletsdzOBd d B OO iBdh j dzv 3. 1 -2 j tec
slstesisCd dzj 2tetsdztse tsted j dzsdtetso Odz B
totsy H jdd@vdzs HOj Isfqw  dr totsfls to Phelpken aD,dz99430 W

J Istcj Is+ & W oL kz cOLodlIsdw, dzy S Blstste’ |
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fjtojBIhOslsiqw o dBjHJOM detsdz dzOf tc ©Oo dzj dzo
COdOzsd3 ( Mar kham, Vaughn, 1991).

LV detso Btetsy H j dzdg'HRj dEjtelzdfy] tf Gofij fet®jdzc dzd s dzO
WHttOnr Mtslso jlsMmisolzjls oL tetshdzts d3iz: | Lp,
dzj 2tesdzseo dzOR sHdIlsmw o | Lp. | C d | Cpe
ftesyjdzls f§to]j ¢ Odzs dzd 5 dzOte dz' n dzj 2 otsdzts @ €
MtcOo dzj dzd ¥ M ligs dzPynet, tc Goote, 1994) s J a3 dzJ C
ftcj cOdzc dzd s dzOtcdz" j dzj 2 s dz" d dzdzj tco d te
ZOHYf sy ydzd S se £ Cwlvwls, sB dzOtclzy d © Odzd fr
My Jdzdetsets dBsLEO s MeOodzj ded® M H Odadz d3c
oLtosMmdzr 7 (Prhert€totr’ "1 995) . 1tod 1 Istsdz, Lk ¢
dzd stsdz! $ 5 daff iff C tsdzlstceOdzOIsj tc Odz! dz" § f tc
9 L to s frHidets Eldg 1983).

t OL d3j 67 o] GOdzGe dzd 5dzOtcdzr = dzj 2 totsdzts o
tsls f sMmilsc Odze dzd s zOtc dz' = dzd dL d3gj dgv dzd fy-
[ s sdzsedyudi MSdy lsdzdydw COomMOdkdm! ddh
sted j dz2sOydd Isj d&zO dzj Qtetsdzetso . LVIsTdzts® S ds o d
Btsdzj J HdWW L dzts. nuqglllp 2 & s dzg BtedJ dzlsd tets
tctsmistctsC OzH Odz! desds ( ) B HdEsdZOIs j e Odzt d
E{f OC tse Odz 9 Cd&zOmiIsj tor . L oLtesMdzce B N
tetsMistetsC Oz H Odz! dzRyner ®ootd 08415.Oyd ¥  (

{ @udlsdy MIBfOdud MSdna o cOdze dzd t5dzC
podzdwded j &5 MO 7 twOL degstsBtcOL dz' 7 dzj 2tesistot
WOCIstste® ttsMmis Odzy ¥ B ts Eipaa@drpisals 4994;Snider 1994;
Schober Unsicker 2001; Coulibaly et al., 2013). } t6j ¢ Odze dzd ts dz
9JGCjlsOIlsdoedz j Hode OIsj dz' dzr J daj P @Hsteas O L
f sdztsy d s dNOgeteddf ud MS ddBBd) o dzOYyoOdzy Mot
BdetOydd ¢ Motsddy oL tesmdz i3 fsLdydwds (V
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[ Odedz" § 5B dLd3j dzgj dzdd ydmazO fiyded3y ©
dzj 2 tots dzts © ) sdzlstse § dzj L § sMmis O Isfw f tots|
Edzj dz* " jdedd ydmdzO OCMtsdetse, ddedzj tco Jqtolze h
GOz dzdv L tsdzslsdmisr = "W yStse o Hjtcor j
11-12 HAs dBO BHJdPundzg Uctesasle (1 98 0) . ] 1 ¢
MowL Odedzr » M to]j IstctsctcOHAzr d3 OC Misdede” d3 Ist
fmdzd 3 § dad J ygdmazO ftej 6 Odze dzd sdzOtedz” n dzj 2
odh jiMmlsets dzO H Psher] etdzd.& &0 . ( Rd3J ¢ Ismw t
Hi Bsdzmistedtelzs M j e ddzjdas? Cdizj lseds | B dgisH)@
mMitesets ojhjMmlse O M ddzdzsc 5 Idgssonet@l., IP87). d3j -
Il It 3yj otjdw twH dMmMmdzj Hs9o Olsj dzj 2 dal {
dzj 2 csdzse o fWejiigx@iithdz’ BAUB )( d ¢ sMisdzOls O«
(Pyrer, Coote 1994%).

12. 2. I6LtcOfMmlsdy jJ dL d&3j dgj dzgdw h j 2 detsc
dzj 2tesdetseo s 7 |

VL dzeco Steya L dededstcs)) § OB R - o SdzsC dz
mMd&Bf Oskdyj MEisets MlsoatsdzO wWo dzw e [sw BJLC
oLtctsmdzr 7 tsdzd o Btsdzr "ddzgmlsej MmMotsj dz 1
otsdzsC sdz dzO Y effdzOH jsdgv fAOMd8] tetsy H j dzd W .
o dzOy@dzjv o dzv 8 Isfpw dzd h Hoo Iz AS H dpe@lz {f i @&
Wistedzgd tolzs h d A hj 2dzg 2 mMd &3 Olsdyj S d 2 1
B34 dzddzd L Oyd d otsdzsC tsdz  ff tots d f) "RCEOHEZAHISO dz4f dz
zOf e ©o dzj dzd d , O dzj tSHdzSo to-fj dgj ezdzetsrn f B ot
Csdzdyd mMsets B Jj dzd detseo ' = o tSjditpS tisalls N fig 19 e
LOJLHYOLSE cOdzc-&$W0 o diytg jsifn,w 508® &z
(. uv. zJ9lptE)) 2 O

J sz ftesdmMrtsHdls L dzOydlsy dz¢ dz" 2 tc
f sMlsdzOIsOdz dzr 2 f jtedtsH. [Bh OW HdAzddO HJ
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50 %, ©OL®&jt MdFou teff B Bdzthy jdiPso 5 H j d
ftoed 3 edzts dzO 3 2 %. [ HdZOC 5, o Blsdzduydg
fjtcodydszr » HjdHicdlsses dO dzj 2tetsdzOr s Z |
HyddHtedIsdetsy Hjtjots dzj 2tctsdzse sz §B60L
Hy dzHted IsdzOV tctedidsfalzOz ddgj &' h Oj Isfqw  f tod d3j tec dat
stsyd ¢ HjdHtedIlsde = ojleaj?2 ftoddij tedets dzO
ftedd3j odzts dzO 14 %. ¢ dets 5O dz! dz" § HJdzHd IS
ofmMjin otLtOMmIsde » MSOHdwWR, ds BTM dzd o f
Clsd QEgxfdz0f tesW o dzv dzd ! 9 2 tOLd -~ WGt
slstesmisCd ddzd dOBEROdzdj MR . v dhds -
MoMisOQaddzs 23% o otLtcOMmIsj 6 daj HJ dz' ,
(Andrewsetal., 1994;Schmidtetal., 2008).

s COdgdh j dedW s dsdzd 20O - ddzdzj co dqtelze h d
dzj 2 tots dz' LO Mudl d&sfod ds?2 fwsHEzSydd

"OCkst® MO  dzj totso, Clsstsr 2 f
stcOdeff stesdelkjlsmy OCMsdsd o € djlstydt s
al ., 2008) HjegE&Bdr gz nstekzC izt d Ols

mMd &3 ©Olsd yd MS dn dzj 2 etsdzOr fcsCOLr 908 Is
dmMmdzj Hise Odzd W = BsdztsH T A oL tetsmdzr n md
O¢Meslssdd3dd ( Andrews et al ., 1994). wud
WOCIsstalm® tBSMiszdzdctseo Odzs € OC Jted yddzO© o
(Gavazzietal., 1992; Gavazzi, Cowen, 1993)

12.3. [Mmtejddshnsd MddoflsdyjnMsdn ¢t
ftcj COCdzdtsdzOtedz’ 7 dzj 2totsdzse o tsdalstscE j dzj L |
etsLtjoOdd]j dzjteodsy 7 d &dzd Odz dgrdRizv S
g dzOf Mse cOdecdzdjo € (Bsdsj desk sy HJ dzd
sdosldr 7 ftojsB&OHOs s &BOds ©OLodlk" j,
&j 2esdy o MsOHdd ML) o Odd™ ©OL ds2 |

1 ¢y dzsted ydets tOMY sdztsy § dzdets i Is WifHdEEOs , d3" |z 1
24



Stce Odzj dzdz. 1 o d L Issd3 €6 Odze dzd d fMsH J oy O
HdW W J tod deyld.tepsoo@ddf) o(MS OW®Bu . ¢ . | 59 OF 5 diigDOG
2011).

1 42t ddz mMd i3y Olsduyd MS dn dzj 2 etsdzts o
sdzlstse j dzj L § z detso Stetsy H j gabiz B O\l dzls tc tsA
HdWW jted dzydtetse € d, or tcOy O h j2Mmw ) tcOL
dzj tco dz' -, sO¢ d ckzdOod dz » tltetsMmisC so .
gqdzj v lIs BB dOMIsd M o tsdzdzj tcOL odlsr d3 dzj 2
OCMmMsdzse d HJ dzHted Istso OMmis @ Heslldntiztd 22 (Jisigc G
sSOCtd3 dzj 2ty ddzj  erQdeEstH]UssdB GifMts dEkisiyisy 4
MddzOf mr M ~ OO IS tedz’ d3 dzO Bi & isEAlf ddp dedz@ tfuylg d
OHtej dzgj e dud Mcdn. [BdOMId MddzOflsdud Ms
fteswodzwels ftsorh jdadalzes 1 dzj CSlstetsdadzzy ff dzts
dr OMddd3j steds , Mo 2 Mise | dzdeleds’ d3 tehy diziz@
COdzedzdwr 1 stsets fjtodsSHO twOLoadIsdw tslsd3j
MIsOHdY BB MddzOfIstscj dzjL O, CSGHO IssdzS d
Csdzd yd Msoasdz Btec Odzj dzdz dzOyd dzO¢ Is W s te d3d
Colsster 2 dzd fsCter Is G dfd Otz tlzets Q 5 s B s tzs Ny
sCtezyOshdd3 ddzlsjtemMisdydOdz dz@r &3 ftesMmistcO
mMesdHddzdIsj dz' dzs?2 I[sC Odz & . l &3 Mlsy M Isjdg
Hy GJdzgj teOydw yoOmlsd dzgjtetsdetse d dm I8t
OCIkdoedzr » fjtojMmstetsj § o toHy] figrd Was? h dikd Mds J
flzlsj d3 OtfmsdesI9BlE . (6 . 1 5o Cf SpEHFRHEE

vy M fjtter s Mt M dBodj dlsO tctsy
Csh¢d tBdOtkzy o Ojlsmw BB Phtsj ydmdts ¢
tcOL dzd ydz" » tOL i3 totsfo BB Pzl @EAG I d .J § ¥sts d
sdzlstse j dzj L Jd , ) dzO0 y O dzj f swWeodw jlsmw sist
CdzlsOCIsdtcze h dn i3 BBtcOdz s Isdfkz Hj Md3tsH
tcOL o dIlsdw 9 SIsH j dz/ dg" = Msd Hddzj dedWw A

fsdz"edL Oydq ddmy &dud M§sm B B O ©OTM
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Cosdzdud Msets Isdfdydz = MddOflsdud Mcdn
fsor N jdedj fdztslsdtshisd §sMismddOfilsdud M¢
ftoj MddzOf sdyj ME 2. 10 fwilsdzOH yOlIsr 2 H J
fsdzvtcdL 5o Odeds’ j tIrpdddBdfiAiy o © O% Ismpw  dzd M+ i
sdfz Hj Hdshtsd. [HAZOSCE HOY] dO 12
fzLrte! € twOmMftsdsy jddz § oBdZdLd o Mdd
sdfdude” » MJddOflsduimMédna ojLdSEkd O f
ojLAECE BBdz "ddzMise j Isj tcdzdddzOdzj 2 Istsdz’ €
(8. ¢.1 So Cnf SipEhiF@DdHR'.

13. AzdSydssdzOdzr dzf § thmtse § dedesmisd W tsd
OCIsdodesmisd d MddzOfIsdyi MEB2 §jteJ HOYd ¢

13. 1. ltwsojHjdedj oBLBEYHjddw yjtejlL

I hj2dtsdy fidiglf Offplsfougdn) o HJ dzW s Is  dzj S
fs MistesMisd fttseo jHjddw otSLBEYH] ddW.
hj2dtsets MdBYf Osdud MEtsets MlsosdzO Ek -IBtsh §
&3/ I, O dzOdeBtsdzj j BPH &G tBo SrWH & F v Kk
BoczekFunckeet al. 1993). (Kinwsinek®@ dzddl®9 1) o h j
Mgy Olsduyd MEtsd3 Misoatsdzy tsB dzOtelzy o Odzd M+ ¢
mMts MEstesMiswdizd fwseojHjddYy &@BiyHE 3.5 (
CsdzjsOdzd ! s 6 ijBMbsj dB. dd/ M Ml

¢ ¢ fmsde ftcj GOWzG dzd s dzOtedz” -~ dzj 2tetsdztso
9 J ton dzd n GtozHdzgr = MJjedzj dzgstse Silsdetsmw Isyw
fteso JHjdzdW otsLBEYHjJjdWY lIs 3 HEts 10 d
ftoJ GOMzG dzd s dzOtcdz’ J dzj 2tctsdz’ IsfgWw 9l3 @A O df dzt
dzs d~ OCMBdE dd3jels BtsdzjJ of MsCk¥10ME s
2 0 dz/ M. ¢ ¢ Mtsdz ftcj 6 Odzc dzd 5 dzOtc dz' n (
ftotsd3j  zls s5ydats? L t5dg tslsdzs mw Is fypw ¢ Ctolz
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otsLBEYHj ddY o dzj J JBNBQaRI4i497§; BoczekFuncke
etal., 1993).

glsd Bz dzv yd W hj2desets fd B Olsd ud M& s
f sMisc Odzc dzd s zOtcdz" = o sdzsC 2O~ s Z 1, o Yo
MsMisOo dzts?2 s5ls | ldzyrf.OuliO M NSwidsry, HO8Fulnyn etal.,
2007) v Cter My fnd izO s d &3z dzO, or L
f smise Odzee dzd s dzOtcdz” 2 tslso § Is, L &2Oydlsj dz dats
oMmMdrmr otdsitd Md®BfOdui MEsects Mlseo tsdzO.

Mo o3 dzdL € d d3 f stctse i d, 9 J W Is dzts
i tots o ts HJ], d3Bififs d d3ts d3lz M smMtsBdz0O OCIsdodJcso
G O dze d®gmyn ef al. |, 2007) . L &M 2 Mo d dz¢

Misd Bz dzO, OB dzdlszH O { sfilsc Odze dzd ts dzO tc dzfs G |
otsLBEYHjdzdjJd3 daseo" 7 ftej ¢ Odze dzd 5 theO tdds or(s ¢
ddzj His9 Ols j dz! dats, WOCItste BJjLBH OMdesmisd
COdze dzdsL dzr = Cdzj stsC Bk Cter iy CGstcOLHEB 9o
B34 toj Ho © tshmdztse dz' = Colif sdzd dzgs© § ted ME
9" L 9 Odadzts &3 slso jIsj, 9" L 9 Odzdztslatlz” d3df) ts s I1gf
B Mtostf tcso sHW N dd3d f toj ¢ O dhe. dgch tOdtstal dz' Rzt Ge
1989.

13. 2. tdlbdddy mMcédj twOLWHT 9o L WW,jtj
o Bdzts ¢ dzO~

ABBdztse OW 1 dzj Slstedyj ME Ow OCIsd o dztsfls
~nOOCIsjtedL 2] Ismw St tod HJ dzj dedzts 2M Y 15 gzls @ teelz
OCIsdodesmisd MdBY Olsdyd MEdr del tco s d3tsy dz
M jSstese tc ORI 1 dzj Clstedygj MG 2 OCIsd o dzts
Bdzy Csf dlsOs hdrn t©OL d&zd yoels dzdL S syoOmissis dz
(Montano et al., 1992; Perssonet al., 192; Malpas 1998; Barman 2020),
e WL Odzdz" 2 M -8" FOYlzdg &3 ( BJ BH J ydes?2 wg W ls
1Yy (5. rR. Bj tdpsd2006G Guild et al. |, 2010) . ] f s
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Bdzy Csf dlsOs h dn BT dzO-| 9" G & iBdz Ny@Riyggtal; 1 0
1989,1990;Barman Gebbey 2007).

ANBdzso O OCIsd o desfyls! o Cts] Hswed
HifMwiss?2 Hts yYyjbeojtelsd otdkztsCtd tlIs tsBh jG
(Malpas et al. 1996) . 4 bkydJlssdz Istscts, Ylsts f
Yyd iz = Md BYdAjstgou@MEigmn J oy dls o' MBS s5YOMIST
dif zdz? mMOydd ) slsHj d&z dz" n o sdzts C dzOn il
Cesdzd S s o Ytsyd ydzg' =~ & o Qry, t5da0 Yda) soddds
Ch jg¢ MtsMiRO o qzedkler, Weaver 1988) . l otsd |
o' Mo rgB®dzr =7 ©WOLtWWHEBSe GBI Widgw j Isfqw Mz d3
YdmdzO o tsdzs€ sdz, tcOL tcMapas199§;Baiman 2620z~ tc ts dzc

14. AzdCydodzOdz dzF §| R OwOCISjtedmisdSd
OCIsdodesmisd d MddzOfIsdyi MEB2 §jteJ HOYd ¢

141) sL teOMisdz" § dL 3 dagd dedw G tetseo j HJ ded W
Md By Olsdud MEsBEZ Mlsesdze d UjtiL sz o ¢

LMlsOdzs o dzj dzts, yls ts ) nfSHJ sdzlstsc j d
@Ol j dzZsdztsets f jtedsHO ©lso jlstse d, Mtstslse j
ftotso jHj ddW o OUR EsHsjedia B lWtzlsj 2. [€C sdey
otsdzsStsdz s {IstsBz S OLOLj & ftodhtsHJIL
sts@ s, ) sSdzlstse j dzd L J ftesdMmMaBHdIs oL KO
(f Omdze €89, 2000 Masliukov et al ., 2C¢C

gtojHdZ"WY MCBtesmlis! § 6y | H jsdzde s dasts Lda0!
M B Ol yj M sets Mlso sdz® k daso & todgh i Jldzdz €
Hdzj-2. 4 €8/ 15, -8F Mds/ i), bk o L-t@t5fH /. Ty .Cksihej jSdzy
1977) . VA3 dz' " jdzdj dzOlsj dzlsdesets  jted tsHC
o j deffjj MStwtsmisd ftse jH]dadw ofs Bz ¢
ZOB dzs HOdzEML 8 j L HYOtsd®R kL dzi Cskwl. ¢kO
I dsottetsy Hj dedetse s - dzjlo @O 02 tsldz] @S @&. 1

ftctso JHJ dzadW otsLBEZYHJ ddW i ts dzOd B tsdzj J
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BHdsd) MW Yydetséts Ctslsj dz€ © tcOo dgv d2@-fig. 36N.06 R
a3/ M, 2 ujlsr &9 .n6Ry an.w 3y tizts dstsfy, Z1 O .janNsaf.d3y 1
s totsd3j sts@ ts, 9 BdstsegjdzjL § dzO B dz¥ H O dzts fi
slse jIstso sls 16. 0ONO. 38 &3S J E dzso stets
hiMmisd dzsd Mw ydetse 5§ sIs§ dzSlidkov(ef alb BOfY).C s9, 2 0C
l Isjuyjdedj fjtcotsets ftsdzzetsHdw ydL dzd
o jdduyjdd) mMEsttsMmisd ftese jHjddWw oftsLBLE
Gzso Stotsy H j dzdasdzfso dafs G sl 0 Ctsls j dzC ©  tslso jIst
SHdStesHdZ d3d 5 Mo KjjHdglz IshtaEtai@) Cldsjttddalzr - o td
oL tcOMlsdz" = ctekzff OF dzj dzOB dzt¢ H Odztsfy! H t
fteso jHjddv. 1t MCttsMmisd ftese jHjddw ¢t
Hdzj 9 dz" n Celswils of jtcor j f swWeoedwe lsfmw ¢k
Cshtster j] 5 fHUGHAAMIsh s BRY HJ dzdW Bsclzls
b0 d J-Hdgpod®0r Ctslswils of jtcor j f wWeodwj
slso jlsO dz2O BlsHjdzt dgr §j WOLT ([ Ofmdzse C8O, 2

14 . 2. RLMABjdzj dedw Wisdatsots?2 1 dzj Slsted yg fr
o sdzs$ sdg daO SO detsd3 BSdzlstsc § dad L

L Mo Sty Hjdedz" » Y BtesMwis d CBlswis o
xd dd3d ¥ sy Ctsdzj BOdzedw, Mddzmtesdzdz § M
HT' n O®dgaetal, 1990;Sica Siddiqi, 1993). tOLd&dydw o
My jSCStcOdz? des s ClistslsOCod@dL C syOMmistsisdz j ¢
OCIlkdodztsfisd o N jordtsdz MdBYOlduj MEsd f
tcOLteWHBS Bk oLtsd » ydlislsgzyyr. dl Myl
cOLWWH", MowL Od#blz J ymtstse az@lke isxy3d o @dzd iy
MisOth j  4Sica et dij 1090; Sica Siddiqi, 1993) . L Bfsdz
ydotslsder = ddzmMf JcOlsstcdzOY MtsMisOo dzw 8 h OW
Ctsdzj B OO0 §iBgdGandhj 1990).

JHEZOCts o9 1 CMfjtddd dzlsOr dzO S OkzHOdz

fsdkzujd HEkcdj HOdM j{ s MhsdsedaczsdmEsdzo t
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oL OMsOdZO 5 yYyoOfmlsslsy d OB ddlskzHj. v
d MjteHyjBdj ded W tcOL teW 3 Odzd ! ddsck hdzO .
ftoj cOdzc dzd sdzOtcdz” = O tsdzsC dzOr sOCdj tedlsds
fsfd fjweotscet &IMWyo xdLdd. ¢ d3@ &zdeRu
E o tstotsy Hj dAdP O Sl 40 y do slsdz A fls O
(I .a.2zjolptR)j o O

VL tesMWis Hzdl, 9 dadgEtsksdy dz2O0 dz0dzd y
Hd Of OLydsdeE® rdo L tetsfndz’ = Y dotslsdz m, wlsmikzlsmise
9 twOLddyder » Mdif Olsdyj MSdr dzj tco OF . U
o dzts s Ht2 Cdejdeyjodzd2 3 dL dzd BOteBtc] yj fIstste
M dfdoud Mcdy Gidtedwjtedud mMcédd ©OLBYHT .
BOIs j 3O0Isd yj ME tsJ or Yydlsoded Jj tcOL tcWHTBH F
o j dzd yg ded Ctsejtoj dgsdesisd tOL W HTtss fr
sB dzOfls j 2 . ltoj HY sdzOG O Isfyw Yysts k fls
dzjSfisdzy €5 dzj L OadMmddsr » Htekze ls HtkzecO f
sBteOL ¥ Is W kd ydtsdzOdz! dzGoptmametal. L1gO6)H tclz ¢

v dztso Stets)y H | dadaizFo dzf » 10w IS md dz- to1
f smise Odze dzd s dzO tc dz" A o sdzs € tsdz B dzd t
dzd L C sORtflztzdsf 2 dzad L C so tsdz! Isdz” d&zd € sdzj B Oded W
fdteHyjBdjddw. uddzfipsaa4pn s § s iz In EE Y d
f swedwdzOm: M 20 HMW YdLdzd. ABtedddetse O
dzj cotse E Ctsh jC L OCOdzydo O] IsMasgliukdy,t=2003; Is ts t
1. [ . [ OfMdes §5p SL, HRDWj6s ) OffEZDEDYS.0

1 OB dzE HOJj Isqw G j Is ] tcts Astdasdd ¥ Is doa] diia@idso ( Is
f sf)ls ¢ Odze dzdfisHiE@tedts Fugj S S to'Cfgzj S Isted u j f
OC Isd o dztsf) ls 'O dzc dzdottidAIE s da  ofif tcl@s|djde@ls © G sy H
f smis ¢ Odzc dzdz® Bztc Hz2§ W0 iy i L dzdm i JIC Is tc O dz-
OdzOdzd L | tcOL oW HISO tsBdEdrB s tzd W 5 M fedds
Bsh desyls g o dzj dets , 2 g Qdfledigslslziig] toH j ydets?2 H j W

(. ¢. sstese S ddz, 2011)
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15. [HE ipdSOL0 ddsHzdzv Istste id dz0f sd yd M s

15. 1. [tdj Skzdazvtedsr § d3dd ~mOdedL d3" L+ ¥ W J €

[ SMmdH OL sls© ( N Oy dztso dzis ji Is g zv Is (s te dzts
yoOfmlse zs h j 2 ) tc O L, dackziz" WEQ Wstfctists #pfOfn IdglrH O y,
Mdedodase, Wy @B g bt cd Y dzjhisiscwad dz! dz
comc©©Bart hwai t e, 2008, 2018; hFAfamiset er
al ., 2020), twjebkzdazvyde Istsdzlzm OZhag Btlal 9o
2014; Gaynullina et al., 2019; Ataei Ataabadi et al., 202000 € 3 [ O dzfn@zdz
tesdNO o tmMiEzh jmlseodzj dedd ©OL dzdydzer = ftetsy
2014; Gaynullina et al., 2019).

NO mMddzlsi L Juelz-h izt ONBE® , ( CSslstcOW Zz y
ftcj otcON j dzad d Ol telatsd: didhe@ lis bc Iz dzd dz. NOS1 (
dzj 2 tetsdzOdzy d&zOW NOS) WwWodzw jIsmw tsH egefdzlsdo r
Hiclze-dNOS 2 (i NOS ddzd ddzHlzyds g dz@ dzOW N
L dzgH tsls j dzd Ozt dzOW NOS) . 14 2tsdzOdz? dzOvw (d
ftocdmkzlsmlseze ls o O¢ Nk ¢ @Asdzff)ls zOE Is 9 dz' &3 ,
ddzd ddzHlzydse ddz: dzOw dLsWtstedsO MmMddzalsj L dte
odej Ndzj J o tsL HJ 2 feshurgan Madson 109, Killg & al., 1996;

Il .4 2EsdnsD®o8y.. [14 dz¢ " it hptsZDe0).. ¢ . o t5BADCES o
Rastaldaetal., 2007 Garthwaite, 20082019.

1 Oy dgj 2h j2 WdLdBdzsed WPME t? j RBhW | tzO )
GlzOdzd zOIsyd ¢ &zOL O, COsOdzdL Jtclze M OW B d
WAL dtsdtsedud Ms ROt fiyavh] iChiplsseodzw § Is iy v ud 64
tcOMmMseo stcd B2 G EZOdzd dzOIsyd § zOn ' & d IscadpiiOndlGEr,
2014; Hardinghamet al., 2013 Hollas et al.,, 2019 . ] 20O0dzd dzOIs y ( ¢
OH J dzd &zOIsyd ¢ dzOL dzOW o dzzlsted ¢ dzj ssydz 4 fm
1L WWJClIst sCMdHO OLtIO yJ tej L-Mlgfd ddyg ddzf) et i
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Yol MY Jjudwdydets?2 WshwsHdL Mishd@.r F . | Sigsendz,
MsQad; | . A . u d st i t281@ Khalid etal., 202Q.

stesdzy L Istsets, L WWJjClIsr NO Bsckls tj O
BsHdWdSOyde BJ &zZ¢C B9 A MtckzCIskztc. [ O dzdz

OoLOddBHj2MIse dJ N O fn BJ d&z¢ Odid , &) HEz
dzd IstetsL d dzd tets o Oded j ) | U jdtc jolf tStHctg @ Lst® sOQERES] 1
(Roy et al |, 2008) . sO0Cdd3 BBHIW IS OYydw oz

ZyoOmlse zs h dj o 1 CLBydltsL j, mMikel J Hddz]-
(Meffertetal, 1994; Wangetal., 2006).

sddzOf Isdyd mM& Ow fjtejHOYO n OlsOX Is j
(d.VdWdesPplzrOdzj H'20)sO W W j CIsT N O zO0  f
B HJOBLO dBsekzls BT Is! s sSIH®&Ea dzb O dz'd dzdf3
mMdMmis j 3z olststed ydz' n fsMmMtcd Hdzd € 59 . v il
s dydod. Obghd i34 O Isd o dadtsod@ad teSizqHEA dj d -
o ftjmddoflsdud M2 & BB HOda) 1 ) 6 RO ts
1999) . ) dzj 2 tots dzO R Zdzd Is € FOSCNSQ o d wzlz 4] &3] |
C OdzO dzr (Zsombok et al, 2000) , o MCJ &
CdHtesC M dzZOBddz OCIsdodtetso Ocztf sCYfdisis j tzig d O
nd ZOBts®BG j BB dzsBddz dqdzd PTI O ff sH O9 dzW dzd
tcOdzdzd 2 d L OH oy Oddsias Rd o( Basmmanfn, sBr x| e

I Md deNOfiEy j s H 2 Mise-sh O M isdPd dfo s
Ftesodzy ( Fei | an;dGarthwaiteqi& KosiroshAramizioab, 2020
[ Bdztste’ NO Mmf smtse dzr tcj ckzdzdtetso Ols! or L
BiHdOs®O o LOsdmMddismisd ®©ls ¢ & @@ylpPs tcO
¢. [ .1 dHdsdeedse . | . cSgo Mfs®20.02) GYllsj B3
s C Odz' dzta) dzsTcOdzdf d o w QdIlstsi dzOL 3 q oL
dzj f stej HMise jdedets ) Bj dZzZC OdRd {1 SLtsydlstsL O

NO o tOLdz 7 ICOdwr 0OFIsd*ddadzgdsr . d dzd
dzj 2tetsdzOr Ctstor CEdzso detsdts dsL O 3" hd N

L-d -BPJ{OdR ydjoeor ~ ¢ OdzOdztsoStafleratral. ,et 2 A 1)
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BdzsC diok j s GCO0az@liztizo 4 ® ¢ dzOH € w2 OIS L
¢ ts teQourtfeyet al. 2014) . NO d vyl A Bdzj 6 yO
zz € d&zj slsdHL OQoadMmMddzr §| ¢ OdzOdz Hyfsdzw ted L
dzj sBrtSH BBSE 5 H dzW O0CIsde Oydd f slsj dzydo
(Andricetal, 2001 . [ . 71 4. ¥ dmsa dIs B0ZL2614).0

152 d&zdvw dzedj BEMdHO OL BISO dzO0 fmd dzOff Isd
Yd delstc Odzd dets?2 dzj teo dzs?2 MmdMmlis g d3d

NO MmfJydwdudméd dzj MmMewiLreOjlsmv M
d3d 3B tc O dz" CO¢ o MmMazeyowas M C&OMMdyd fr
HdgWWEdzHdelzjls © Htekzed] Zyomis¢ d, o C dz¥ -
Jd Mis Hy2Mlsakzjls COC tojlstcisctcOH gz 2z 3jciy iz
G dzd Odz' dz" | Cdzj sC (. ] sdzOG O¢ Is, Yls ts \
dzj 2totsBSH EZdzV Iststc. RMMstsydzd S sds NO o yJj dz
dzj 2 totsdzts W dzw s Isfpw dzj 2 tetsc dzd Odzr dzg" § ¢ d
mMeshMzitsad . v 5 MRPEGKauroshArami et al.,, 200). | ts f) dzts @ dzts d3
Hj2Mekzjls CO¢C d3jyGdzj ssydzer 2 §sMmtej Hded €
Cdzj 3 ® j dzj 2 o { o H § dE@Hwaltas2008..3 C W W j C s
YJ dzlstceOdz! dzts? dgj teo dzs?2 MmMdMmilsy disd ©OL dzss5B to
By dls COC ko jdzdydgp @ish QlssO&sL BEZHJ di3ssMls
Philippu, 2@6; KouroshArami et al., 202D . NO Ctdzstetsdzd telz
OCIsdo dztsfls dzj 2 otsdzts 9 w9 dzw j Isfpyw d3d H d (
tsB 5dzW dzd v , ZyOmlsekzjls o twjekzdvydd Oy
(Bishop,Anderson, 2005KouroskArami et al., 202D . NO dcectcOjls o
o HtwtsyjMmMOR HBdZetsotej d3j dedets?2  tslsj dzyd Oy
sB zyg dzd W Sfhuthadeidisodg 1904;Pitsikas, 2015Asoetal., 2019 . |
shdets o j eWHO 1WWjClktse dNO deB ) qjlp dzlsjteccOms
fdwedW¥jtedud mMcdy MmMddoOfmr, cecHj ©Gd @Bsyilb
OCIsdodtlze h j j Bredtj OnymllralePg Schuman Madison 1994

33



Mukhtarovetal., 1999,0 . [ . 1 J j JfiptEd®ISagietal., 2014;Garthwaite
20138.

LiMisOdzse dzj dzts, Ylsts NO By jls dBBHEZ ]Gt
tcOL dzd ydz' - tcj 6 tsdzOn BsL G O. 1 sCOL Odzts
otsLBEYHOsNdAr  btodiitLdzr » ORI detsS d mdzsls
Hteczedna tsB &Z@HIPPUROIBEL ¢ @JdUJ &3 + W Wi @dsd i) NIO
Ctsdzyd dzlstceOyd d: ) dzdL € dn Ctsdzyd dzlsteOyd
CizzIsOBOIO ddzd | ¢fs o cHYJ &Ry Pdz OSe
1995).

vOC, 9 BOLOM dZ » O d&zdwW~" NO { tsylst
Oy Is d dzr (PlhitigpizO 2019, ® cdif st @&a&EPH ] dzOdzd
Oyj Is d dzn . drdirtizOet al, 199 s d Bz dzg-tiziz ¥ O o ¢ BJ «
o' Mo BB HJdd] MddO (Mefter ethal d199% & gad o § Hzdy
97 HJ dzjeddefzis OZOIS O o dzdL € dn CtsdzyJ dzls o
ojdzdud ddjd ktesodw yy [ »,) HisddeEH Of €O CH jiz
o MsC dn Ctsdzyd dzlstceOyd 2 Mo w L Odzts m d dzc
WEdCyd?2 d ®BOMMdodez o3 o' BtesMisdy 6 dzizls Od3C
Is telfntf stels j to (Segi et h et al ., 1995) .
COJ mn sdzOBWAB @& dzO0 d dzstcOH toj dzO dzd dz0O . ]
Mz MisttOls MditzBEpc ddzdNdd ¢ OC zd3j dzt " Odzd ,
9" MotsB Y Hj dad § HisW Odzd 998, Silvdeet tal,, 19@8a | | o
cdff sC OB J Hisdziste " NO ko jdzdyde Odzd o'
Emdzsedwes in vitro d in vivo. ] tcOL d
FojddydeoOjls tsMesByHjdd] OYdlsd dzn s5dzd dac
(Philippu, 2016.

17 dzs BB dzOtelzy § dzteisj dzuglPs Hszg ey EdOyd VW
Yyomilsdydets ddzd § sdzdetsflss & BdzsC dolzj Ismw
dzd 2 to 5 dzO dz! dats 2 d 1 dpd=idsjOzdotiiz’ dz82 IS® Oy J§
dqdzede dIlstsfiedsdgs NO d o fHtwdmkzlsmisoedd ¢ J i3

NO ots o dzj ¢ dzj Isdismisiatsids (f ScosrSsaar®@andadison 1998 9 6
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Hopper Garthwaite 2 006) . 1 OfNOESIsf®) ,c YOEDES t6'ts dze s
fslsj dzydoOydes fted dn o9 j Hjopedsd zo f o fmd dac

NO diisy jls etsLHj2Mseatse Ol! dzO € OdzOdz
sd{f O. [ sHzAE] t2z W Is =fC Yy J te j NO ditdsidj Is ¢ GeRG@z'’
mMih j Mise J dzdzts § o dzd W dzd J 2O BAEBEClEdo ddzlzP t
fesyy mmr, bOSdy C0¢ MddzOflsdyd mcov f
dzj tc o dzts 2 fnd mis j d3r . N O d YLl A tsB dzj ¢\
dzlz € dzj BSiIsd H LSOOG dzF jH | fsdzwtedL 28 h d2 dzj toe
dzj sBrtSH BBSE 5 H dzW O0CIsde Oydd f slsj dzydo
(Andric et al, 2001;¢ . [ . 1 4. Wd tats &t d Is ROOL BGEHLE Garthwaite,
2018.

rgwwkzerdw NO o ftojMmMddzOfilsdud mMétsy ¢
2@ ZzOdzd dzOIs Yy ¢ &zOwBOVY BLOL 50 Odedd YL f A,
o jdzd yg dzd Hdzd Isj dz' desfylsd o' Hj dzj dedW™  dg
syjtcjH!, BCOLTro90Ojls otLBLEYHPOYNMGST jJH Jdj:
fs &3 - OdzedL 3z  tsdztsy d Is (Bdedt,ddsy@ier, 392 Sdhudzpiari
Madison, 1994

wlzh jMise 2] szjd Ogdffpd 3" 2 d3j mn Oded L 5 HJ 2
9" L9 0OdzdzOW o MsCtsyOMmstsisdets?2 Milsd sz dzv yd j
nd ZOlsstc © NIOd3j ddasdz@ify:  sH Hj2Mlseadj d3 d dazc
s0Cddz sSBEOLEA, o M tsyOmlstslsdzOw Mmd dzO{ |
Y tejL -dgyy@oedmdd3r 2 3§ ~OdedL &5 (;TArgonia s ,
Rosenberg, 2006

15. 3. 1 dzdwdzedj HYUMgap & J@u®HISE@ s dz@ j toj H (
fiedwiwedyd M2 daj o des2 MdMmlsg d3d

J slsdzdydy Gl ®BsSLEO o 1 dglsj cOdz! dats?
WdLdsdsedyud MSdds ddededlststedz” d3 HJ 2 Mise d
Oyjlsddzmn sdzd dzO0 ( Ki | b i-dgrghejry dztsid® 9ofipty j. H dldzj dag

NO edsj yjde o ftej MddzOf Isd yj MC ks Ok s
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Oy Isd dzr s dzd dz0O, Fyomsezw C0OC ddzedB dIstst
BzMS OQtcddzO ( Gr aves, Lewi nd3" hlLjiydd gar efnd dz
Isjif dzsCtesodz' = Yy dotlsdeyr » { €L 5G| tAdD tg s dzl
dzd sCOL" 90dzd o9 dzd W dad W dzO 9" L 9 Odadats j
ftcdotsHddzd ¢ L dz2O0ydlilsj dz' desdzz bk Mmd dzd dzd ¢
BdzsC dtotso Odad W o1 tej yd fsstetse OHJ detsL d 0
ddze B d s € OO GsPY D, B dzs ff t6j H fis gzl judiis (
sMotsBtsyHjdd] KBIHJOLBLO ffEklsj & EMmddzj dzd »

J Ho G OIsj dzt dgr = dzgjtcoder » BEBdyYyOddw
sB dzOtclzy j 2O Istsdzd yj M OwW tjebkdzwydw Mo ts
NO (Lindgren, L& td 1994,¢.[ 7 J W d igig B8 Q 6l®99, Thomas, Robitaille,
2001, Wang, Xie, Lu, 1995, Etherinton, Everett, 2004). + ¢ mf j tod d3j o
dzj tcedglets j ydzr = ftoj f OtcOIsOr OBV ded?2 BT dzfs
B HdOILBO® Y H HJ 2 Mise JNOILindfen tag jddd®d4- H
. [ . 4 d gt @99sThomas Robitaille, 2001;¢p . | . ¢ Sfigo MpFE O o &
2002) . RMMdzj Hiso Odzd j o dzzlsted € dzj Istsydzr .
ftoj HY sdztsy d dzts -L @B AN gL F A M Mis) B stesd]
dzts € Odz' dzts § dL d3j daj dzd J Coalzy jdplsts @ gapd i3 s
sCdyObdaynf sdzOc O] Isfpw , Y lsits b jNuQalzts o frolefj
mMddzsj L dqelkzj Ismw Issdzdud MSd o tBdZOMISd €t
Cdzj s Odzd ( Brenman etetalal ,19P%98)Ded
Mddzoflsdyd MSkr JitjrnOykz 6 fteddydyik
(Thomas Robitaille, 2001 Etherington Everett 2004) . -d&31 " jdaj deEock
md dzO0f M4 NO ke jdzdydeOdz OB dzdlskzuHkz dr "
ftoj MddzOf Isdyj MStsd3 EkZtetso dzj , d kdij dz h Oz
Ftetso dzy ( A mboiPedo,199X) v e s

I fd & Olsd ud MNGfZRE|cdd deathiffelsnd o d to I &5 g
9 cOdzgcdzdd fts d3gj =~ Oded L Bz, Cdrdsmsts ' ® dzdfiry dac
ftedlstdTyjdag L § Odz y {Cetiner,jBenfe®,di@®dE’ s sls toj L Iz ¢

fBHISea JYHOjIs cdif sy ditsy jus dlsisgdg, @ds yls &End &
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B HdOBLO fklsjd3 kojdzdyd dzdv ftetsHisdzy s,
BdzsSS OH T B' ffs®@sdfgd EBE S Osls ONQ jzdsj dz' h O
stcOdzL dlststedz’ |  HoMmlsswdader j COdzr ydjoer j§
Bennett, 1993)u OC dd&3 BB tOL 53,  SHdd?2 Misstets
d3J d3B tc O dzlz BB J Is B' Is! Ny J dzoligfsdzr L @9 ]
ftosHisdz) dIsj dz¢ detsfls: fslsjdydoOodzdO Hj2fMmiss d!
ykze mlse dlsj dzv dz" n ¢ dzOf tew ¥ J dzd ¥ COdzr ydi
Mststes@Bd Misd ¢ OdzOdzr Bseclzls BT Is! f BH O¢
COdz ygw.

NOzyoOmlsekzjls o ftesy MMOr HBAZcEBO t6 ] d3J
L dzj d MmddBf Olsd yd s ARemdmi Ak@dhi, 108;Alkadhges ,
al., 2006) 1 dstetstf ezfmfyd H dzO Is touyfdve O ¢zl Offpd dzB§ fs )
1L WWJCIlsde desyls ) m-Brjyy dejnds (@ 0 2 68%6.] ) 8 [
MddzOf Isdyj MGk 1 WWjClsde datsfyls oBr-ipgsfi M dzj
(100 BECf) ddgd dzs 3j dzr h 2 + WW 4 Cls, o j d
1 zZsC Olsste fMd dzls OL -NAMES (MJHD® @9 [S)s O fmded ¥ Odz
fslsjdydtese Odzd | ) Mtcj Hdzj &3  dzO 47 %,
fsmislsy sOded ud MS& s Yslsjdydese Odif-HH [ hisM
8Br-y [ ddstttsfttzmMmMdH O dOlstedwY dzOB dzt H O dzl
Mddzoflsdyd MEs2 GV ehsPuy@dy &Bfpstef sdzj L
(Briggs, 1992; Scott, Bennett, 1993).

sdzOommdud M d2 N&Is' O Hd &ndede v yd t6j L ¢
GzOdzd zOIsyd ¢ dzOL 7 LO-90OIlsr 9 O h j2 sC M
CodeV stedzOydsdeder &3 dL d3j dzgj ded J d@3 W | tosRH Qzsd,
yifa d WEsW sted dzd tetso Odzd ¢ mMke-mHPw @B B
CddzOL T (Bredy, A\Snuydcgrfifts®@PDAL4) , Wwo dzw j |
mMf smMsetses Hj2Msadw, dOBd&EHOJ B ~ o Mmddl
Southametal. , 1996¢ Odzd dzdWsAfrlzo j dzd yj dedd vy f A
mMisd gz dzv yd & dzj tco O, 9 j oW Is dzts, 56 tc Odzd 1

fsMStsd Sk Hjfsd"tdL Oydw ¢ Odze dzd W dzjy
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ftcdotsHdls € koejdazduyjdd® yyifa, Jmdzd c¢Odz
Isd ted3d dzOdz' [das G syl Is B Is! MowL Odes ) HJ
Oy Isd dzmr ts dzd dz0O, Hi2fMlsoeksh jes dzO Is]j ted3d c
Hdzw ddzcdBdtesea OdzdwY M Sted ydd, sO¢ CO¢
Y1 f A 9 c0dedzdd ¢ sTlsg ks d Is Z3dzOdztsdt dede)  C
al., 1982).

]l 5L sy dzts, Yls ts sCmMdH OL 5150 IsOC Y J
MmMd i3y Olsd uyd M& dn G Odze dzd W A OdzOdzsecd Yo f a
9" L 9 Odzdats 2 MiStejydd Oyjlbddzansdddd i
otsodzj COjIs odzgj Cdzj stsydz” 2 CWBRHu tal., 20BY. i g
JHddz d1L mMf smMtsB o LOC dzs yO,  Isfmyw ) my
WeshWtsHd! MsjOLEkZ (Mauri ce, Has | am, 19
JMmMdzd Ettseaded Y4 [ A o dzgjtco dasds RO dayosizd
Fteso j d2@ yYo¢ [ A PughstalicZ0i9IsHbr ds al. (2032

ltej HY sdZOGc Oj sy, yYlss orf M syoOMmissisdz
otodkzsSCtsdz ftedotsHdls ¢ ftodlstsSPo Hisjite @tz dz
OC Isd o Y (Garthwaite, 2008 2018 Socodato et al., 20)2
ftotsdL o j Hj dgdz" 2 Is @O dHiz 2 fipls oD s d3 dzO GlzO
tcOMY sdztsy j dzdzlz © ) Is § ted3d dzOdzj , ylsts fted
fjtej HOIYde O o 9 JjGJjIlsOIlsde dz' n G OdzG dzd W
fsmismMddzOfIsdyd MSdr toj yjflsstese €K1083n , |
[Mdesodzr d3 1 WW jCltdz dzzyOj @sets Yy [ A

WsmWtsHdt Misj tcOL T sO¢ Yyt tdkzO BBd hj
( Mauri ce, Has |l am, 1990) . 1l sfmdzj Hize A j
ficdotsHdls ¢ WoMWtsteddzdtotse Odzif® ( AzgMisBOIs €
Hurt et al ., 2012), ¢Ctlttr J-0Wsdaasts &jH

s+ COdOdzr 9 Isjted3dddzOdzd. Clsts ftedossHdIl !
(Cetiner, Bennett198B) i f sfmdzj HEzs h dd3 ke j dzd ygj dad j o
ftslsj dzydOdzO o H j BB nisdgd| dz0 dzd d tsyd dz B 50

38



CtcOISS sotc] d3d dedets?2 G sdzyJ dzls tc @ pdtej d§YQ ds YufdsMs
odJLdSEdz 9 0OCIkdedz » L tsdzOr Isj tedzd dzOdzd ( €

I §0L0omddf Olsdyud MS ey 08§ Pdadmisdgtsidf o kz § |
dzd ¢ sIsd dztso ' d&3qd - 5 dzd diatgtesd offil ff Is S is@®dsde,” n w
oy MddzOf Isdud M¢ d d3d, O bOSHJ  cilsy
Az dzstej yJ f Istste O dzqd Colsster J GJdzjtedolzs
OS¢Ildodetsfisd. AdL duiOpeagS s ® 6§zt G dsOaq dizts tc | 1
BkHjIs MismtseMmlsetse Ols! 9N tOBESISE § NO
f smMisimd dzOf Isd ud Mm< d n mMo2IsOn H dzw Emd dzj
OyYyd bddzatsdzd dzO dL tcOMmY sdztsy § dedz’ n tcW H 5 d
(Jayakaretal., 2014).

15.4.nNOSd 5Bz des s §f ® dzsfyls: o fd dsf Olsd g M¢

NNOSH sL dilsd o dz § dzj 2 tcts dz' slsfmizlsmilse Iz
CtcOdzd Odz! detsdz N j2desd3, Lo jLHYOILd ¢ Odze dz
ftoslswy jdedd §tsMisdzOlsOdz dztsets tdzstse jdzj L O
(Grozdanovic et al.,, 1992; Santey Symons 1993 Emanuilov et al.,, 2008;
Masliukov et al. 2014) . O HAzQENDS B df' Is'd @ dz" = dz]
o Mls te@ued dzfnd B3 Olsd uJ MC d » kg P dzcipizd 6 BZJCAdES Q ¢
(Emanuilov et al., 2008viasliukovetal., 205).

39



2. [JouvrtrROJ]3 RREBOLTIIOULRC

2. 1. potgestsor BstcO® Bl jCIstsea dL Ezyj dzd

{Hddd dL dOde®djj  ysH)Isistds ¢ o dz'sid
fSHAatSHWHMN A H dzW dL zyJ dedw oL tcOMisdz ~
mMdMmisj d3r , w 9 dz\Hjrsk fiylelacharier i1 ®@.8 4 | d.r . 1 Bl
Il sdzv CsoPaxibP 0200 4 v . ¢ . t MadhukdzyTjmem@mang 0 O
2004;Masliukovetal., 2012).

sz)] ©®© Mmewrd M Jjcets (o jten desfylsds o3
1 SLHtGOYJ 9, 1983, 1 BLHtGOYJ 9, [ Ofmpdzs €
ftcj GOdze Iz sdzOtedzr | oBEzsSCdz0O € dzj Bz  tets
MmMddiEf Olsdyj MEsets Mmlse 5dzO, Colsster 2 fyYlsd
OWW jtejdzsdg" » otdzsECBBdz, Wodzwjlsmw dzOdB Bz
Hdzv fesojHjddY ¥WdLdsdzseduyud MSda dmmdzd +

2.2. 16MkOdsas0 1 SMfjtedd dso

RfMMdzy Hse Oded §  ff tetsa@H d detisin '  dEd dadido o3
Msslse jlsmisadd M yjdr¥ d LOBPUBHR] B
ftocseo jH j4E Ydp@® tsksdzr . r dotslsdzrfijj dgtcldaAfftf § fsts
sftB j2 o (WA HRMEE j2 HEY JRBzZdSEdnss!
fwis: Hdvi sodgshldsjdtalzg O iz® dzg dzPS lefte W0d L d s dzts @
" Ot BOC s dup M dFa s BD@&ildy | ctobffr :
(BOMMO isg cz@. b, Mb&Gydz' § ( FOMBO B j WO
Milssyde j ( BOMEND dsij o8 Bpdz | ( BZO9H6 0O cils )
B MW yde § (BOMMBO EHRFGHYHED | ( BOBBO 8] &
Jidglsdzdy ( BOMBBOIs pgdz® . 310

Iy Ydotlsdyr j MBHjtey Odzdf: o 0OF tod dzk
odH] HtjojMmMdets?2 Mstekzy ¢d o© OCC d&zd gOBEFo 8

ydSd Mmeojlk / IsjjesEO®se B dzNds3n BMIEh ] &3
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ftesy Hiztho Ske@ 5§ B ' dzdls by ;SWBcdfdis j S5 d3 (o5
ctsikzH OteMmilse j dzdets e 5 d3j H  f dedzfishsiRdstdz 2 dzd d p to f
d ftesoe tsH ddzd M o 1 dytsjss®2jslfipls o603/ Ef [ o to
fOtcdzOd3j dzls© d vtso jIsO [ottsf j2MEBCHEsSuBE
ydotslsdzgr n, dMfsd L Ej.d3r 7 ded daptlz jymld € d dgvj lsb
YlstsB T mMe j Misd ¢ B dzd Bz Bz C sdzd yd Mise s
ftoslswy jdedd oefMmjets 1 MY jtoddsj dzls O.

[ dzv fsdzEyj dzedv fslssd@mMlsoa©® € ftsdzsot
mMOoBytse o Mtslsdzgl) piedd 18: Hdzj2 MOBYBO
fsd3j h Odzd © ddzHdoeo dHEZOdz dzr | & dzjffllsfs. & IyE
fslssdimisots fMtsH jtey Odzd M MOBE OdBd © d dzH d ¢
dL eoefMmMjr §d3jlstse tcOo datsd3j tcdzts, Yylsts ftsL 8
dzOflz o sL tcOMisdzets? Stz fj Ydotlsdy = Ma SH dzts

IMmd {1 e¢Mfjtedd3j dzlsr MmMtse dzOMmdets § tod d3j dzv
20 Isttd ckffr :

11 j 2WedsL d sdzsedyd MS d g .

1. 1. ticdmsteOydw d OdzOdzdL W tsdzso 52
dzj tco ] CtcOded Odz! detsets dzlf j Sedep RIS H R dziz® O f B O
ZOlstcdw  BdzsS OlSHNBOE M @ls jsto@ 3y MO d3lj dzB tc O d
OdzOdzsc © yyf{ An 88r M jydWdyd MSsets ddzc
GkzOdzd dZzOIsyd ¢ dzOLr ODQ. (35 ydotslsdzr =: 5
HO OHYOIsdHzj 9 dzddzg MW Yyblz' ~ SHEzZB" MW Is, 5 H
h ifmlsddsy Mwydegr = d 5 btejrdzjlsdedrn SCtor M) .

1. 2. tdedmMseOydw d OdzOdzdL 9" L 9 Odzadz
fsMise Odag dzd s dzOtede 7 o tsdztsC dzOr o dzzIstc j dzdzj
Hsdzstc© NO dedlstotsf ezmfdH O dzOINAJWE ,d OB dEC
Bl BBtcOdesf tosdzed € O h j 5 WPQAENEZSHO MYy fyd W
dqdzcdB dIlsstc O tcOMmlso tstcd dzts 2 GlzOdzd dzOIsyd ¢ d
dets o sStotsy H j dadz” -, 5 HiJMWIsdHdz] o dz" =, 5 H

Cor Wi, 5 HobkodjMmwyde 5, 5 Chej s o dsj fw yc
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2. RABBzdsedmlstsn d dizd yj M<dj . 1 m we dzj dac
d BBz detstcj OCIsd o detsfls d ¢ idzj P dedslsitddg’ dzts @ n
ntsdzd dzOy j Isd dzlstce OdzmW j s OL § (mouv) , COodz to
S B j-EBPBEdd tlz ] BBz s ted dif dodedetp dz d G
CtcOdzd Odz' dzts h § 2 dats d3 ZL dzj (35 N do sl
Hy MwisdHdzj o dz' =, 5 HO OHYOIsdHDzj 9 dz' =,
Hozmd3j MW yde" =, 5 NMiMmisdd MW yde = d 5 Iste]

3. l ifMmlsjtedz B dzBIsls d dzG . [fted H] dzj@d j
mMddzsOL T o ThinfjtE dideditsd s BsL O d € tcOded O dz!
Yy dotslsdz = 5 dzso Stotsy H j dadz” n 5 HJj fMwlsd
SHdatsd3zd Mw ydzr = Gt Mwis, 5 Hobknadgj Mwydz n,
Cter ) .

23. Cdzj SbtesWdLdBdcedyi MSdy oiBjlssHT |

23. 1. t 4 ¢ d fids@dfyd W =fdztse 52 0OSCIsd e desfyls d
Modzdetsdz dzjtcoj CtOded Odz! detsets N j2desets kL c

l totse sH ddzmw O dzO dzd L ¥ isdztso ts2 1 dzj ¢
f sMmisc Odzc dzd 5 dzOtc dz" ~ o Bzt ¢ dzO = sz 2 d&zO
MOBsMIssWIsj dzt dgsdz H' mQdzedd M Mtsrk tc ® dzlaizdy.
sz] YR hoOodhw o o00ddktsytlkz d fjtW¥kzL dtrt
NaCl, 5.6 &f KCI, 2 & cCacClz2, 26
KH2PO4, 11 & ocdz#SCtsL'") i ftesflkzmMs Oodedj
f SRS COdDd dts?2 fdMmisj & sOf { tzd YBIsd & dzs @
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4 5
tdMme s 3 BPc d MebMdsgso 52 0CIsdodesimisd §74

1. Sz ; 2 . Misj Cdzw dzdzr 2 HtedmMOMmr e O h 2
1 dzj ClstetsH; -0 dzOig BL20 fifid M ls j d3” Of f dzd € Oy
OfmMf JeOlststc O.

Cdzj Clstedyd MG Ow OCIsdo detsfls tsls 9 oz
tcjedMmlstcdtctso ©OdzO M h dishi s Milsd ¢ dzv dzdz
HJOd) stesdg 50 &BSCd3 d sHO9 OdzOM! zO o
(Digitimer Neurolog l jizd S sBtodlsOdzed W) . l sdzsm O |
100 Hs 2000 4 y. HdcdzOdz sydwtetser s Odzinw
[ 2-00 L-CARD, ¢ sfqamdw) d L Of dMmr e Odzmw dz®@ Y j§
LOYdMmd 60 fm), ¢§Mmdj ingcOdPtda ftcdnO daf
f oG tcOdzd3" Power Gr aphl,tcde jitddygdy fi8d. c2dzO(da
fsHe jtoc Odzinw sBtcOBSISS j fn f sMmistetsj dzd §
qdzsjctcedteso Odzgdw M  sMlssw dzdets?2 o tej dzd dzd
fsmMistcsjdzdy M JjSCIstcO® Bsh deshmisd, Ctlstster 2
ftcj sBtcOL 59 Odzd W ANEREOgzd j O t 6t tdzdzr mOdzd3q
Sfted Hy dzWw dzs? MtejHdad § L d2Oyd dedy OBY dzd Isk
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lted LOojtehjdzdd + €M jtedd3j dzls©O > dotsls
Ptcj sOdzO (3 6/ €6 BOMMr ). vjtdiLr 20 o3ddz
Emddzd Is j dzw Bt slsj dzyd Odzts 9 ,dzj Cdigjtc ts Htezm| .d30 "
tcj cdmMistceOydd tBOBOISr 90dzd Isjd3 %J dBJlilsts
OCIsde dzsfis g . ltesdLotHddzd MtcOoadzj dzdj HO
"z d3ts o3, fp  femajHizshdd of yibtsd dL
C s tsdaj dzls O.

23. 2. tjcedmstdOyd" L OGO & | dzj S Isted Y
fslsjdydOdse o fhmscOde ddsdzOEdr & o 5SS
IrLoOdedz j { dzjSlteduimSdy sy dydOd
o dzzlstcj dzdzj e 5 M dzdes e s dzj tdrov@ro. s zs|Z |t jocT dHmjlso
o3 Misy M M j 2 d& ol idff o3y ddasisftayjj dadzd d3 ) ts dzdz" d3
o OdedzsyS 2 d fjteWlkzLdieseo Ozl tcOMmMlse stetsdz g
) 16 GOdze dzd s dzOtedzr 2 dzjteo ftsd3j " Odzhw d
fls d i3k dzd to s 0 O dzfiy W ftew Bk ¢ sd dZ &g L dz,
Mo jtenf stescso 52 MdaD . 3 duffis j iz -ABHylis e kst D 70

Cdzj Slstedyj mM¢ Ow OCIsdo detsmls tsls 9 oz
tcjedmstcdtetso OdzO M odgsh i s Misd ¢ dzv dzdz
HJOR] stesd 50 &BECdB d §tsHOo OdzOMm! zO o
(Digitimer Neur ol og,tsdtsin®d S ttcast dzisn®@ dadizd)w
HSE 100 1 vy. d4dedzOdz sydWwttsear 9 Odzhw M YO
MBBKO HOdzdz n CE3D (MijcdedoC sa 6 Odzd W) ]
f tetsG tc Od3A3’ Signal o Jtmdw 5 (1 Jdzdstse
ftotso sHdddzhv drted] i SO didzs?2 § tetse tc O dzd3" .
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24, RABBzdtscdmMissaddizd yj MSd2 d&j IstsH

ColsOdzOL d¥ Y dotslsdz n tsMmbkh j Mise dzvw dzd { t
o dzgzIstcd B to¥ " d dadets) HOdzj | ftotso sH d dzd
YWJLddtedy MSddz tcOMmMlseo stetsd3 M ¢ j f Oted dzts |
sz ( dzts o tstotsy i sl wisiz"dd3) 1,0 3¢ ) & Is tgdedz( &30 d 5
3y Mw ydzr &3 d MlsOth j) , LOIsjdz OdzOdztsae dn
f OOV sted30dz! HJGHO dzO 0, 1] WMmWw Olsdsd B
otsLtcOMmisdzr = ctelzf § OF .

1 sfpdzy fetseojHjddy f g tewHzts fgflsfiz § § 65 o g
hj2detsGets d GiozH dzsG 5 SIsH j dzts @ MYy d dadets G
ZzOdd dzt C Istsd3d d . VL Ydotlsdzr = ofmjr oL OMm
Mjcodsj delstse ctozHdztsets tslsH j d&zO M d dzdese s
G Odze dzd ¢  fd i3 Ols N jjfiifistpcitry difjsve tfdezAs v tat) i ts ) dz
BYecCdr COdzj?2 fjtejHdgj?2 (o jtendesfmisd h j

Il T Hjdzjdedzgr 2 BOLjtedOdz WdSEMdictseo Odzd o
fd3d Md, f§oMmdi udet §totd' o Odzen siaig jorsidic @ldz
(PBS) pH{ 7¢c AdRksEglsjw®dEls, {smMhdy) o
sMisQodzv dzd © 30% tOMseattej] MOROsL ' dzO
2O CtdtmlsOlsj cectltsoaddd Mijtedd MtejL o Ist

I'rwoedzdedj ddzdslzdzts ®NOSC Is ephg dzts ) ISSBART. 5 )
ftesdL o sH dzff s B ted d BBz detse dMists~ d &3d U M

B4 Ug daed v . o j LT ftoj JdzS B Jtetso Odzd - )
sj &3 jtcOlskztcyj © PBS f) HtsB O dzj dzif J063 0.19 %
B" Y' j@ts Mr osteslssydetsc s Odz' B zd3d dz0O. )

f 4 oo d udskzisBfls j dzOtd o( Ws@Budr.dedd 24 Yy fted Gt

RiMMmdzj Hso Odzd M+ € sdOBRGA d § O deldzdf Is jsdzitc

ftesyJdB®o WHtcOR My ddzdzgsc s diBsL 6 O) 0]

Msdzs Odzd L Cydedz e ZES BZOtS j cORBI: nNnNOI+mod

sz )NOSts1 (o MY d detlBSizs (BS( 8 j MY d dedats d3  BE

NNOSFtCART (&8 My ddzdesds dssL ¢y d sz1). 17" BfStS
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sBi Widzy j Isfpw Is j o3, Yylsts MmMtse dzOmdzes dzd Isjt
BOteS j tor 9 shdetso desds o Mikzlsmlsozs Is ¢
slsmikzlsMmMlsokzetls ddzd ddj s lsmw o yJ dz dzd Bt
dzj 2tetsdzOr (10 dMSdzs yjdedj &3 s i1, 9" Wog dzwt
1 sl ssd3lz  wOMANOSHsjIdz ded js 24 dzf dMMmdzj 1
ftcj HiflsOo dzw dzts fy! otsL a3y dzrtfag | tdf QsLiHdgoRdEO tc da
o sdzts ¢ dzO) .

1 smdzy CtcOlCtsote]j d3j dedets?2 fJtetsdzmr 9 G d Mt
o lssted ydzr d3d Odzlsd Is j &zO 3] , Ctsde s ctotso (
Wdzt st gy fsthdpts y (FOTGHSASd d d3 L § dzj delz & ¥ dzlf s te
d dzH 5¢ OteB 5 YGYB)lzd das@3 " 5 & Ozl #) y(Jadksod
| mmunorese,daOam,)j Hg Jdapf jo Us:jlhypjodzedj 2 Yy ( IsC
fMtoj LT slsdi3r 90dzd © PBS d L OCdzx yodzd o

(VectaShield, Vector Laboratories, dz2

¢ dzO dzd L ftcj f OcOIstse , fsSHO j oG
d dzdzlz ddssts A dndzd yJ M ¢ 52 sBtcOBtSISE (), ftotso S+
f s G tc @WYdfdadc Ols dzts G 5 Cdif dzj ¢ MO, o ¢ dzs Yy

BICtesMEtsy Ol ympus BX45 (cftddw) iy dz0
FBWA - fddzj J otsLBEYH] ddJ, W d éd' 9btg eBtALIB! Iz
W d dz' Is5d0-5B5A0 ; BB HEZF GWHjLigiSddjdeze))] o tsL BEZYHJ
oLBEYH] B0 BPBO®B! | tocdzr 26 2Wod) dz! Istdan dBOMSH7ChH]
CORjtelz Tubse@hCHCHXintu Photoni cs, S C
ftesy) MMsteO® | nt el Core 1 7. 135 dafzyty sddg( @ Y
ftctso sH d dzO M M dMficsd LcoaOddj B3 ftotsctcO
Photonics, sdls02) .

vicj Htfizzsh OH Y diffityggdazls d dsdzz dzstej Q€ 1SQf o
Is © € ydgts Istilztr fhds s dzts© fstdz] H | dzw dzd - ftcd ¢ tsdish d
( NI H, 4z49) . b dZzOdzdL 2 f sHdzj y Odzd dzj tco dz
Y tej L [vaetctstc Off fiptpjuB @BSR | dzj 2 tosdese  Sq B j H

Sisdztsh j ded § ¢ ts B dff ddttzdzts tu tg i ditisg Rotalis dats o ¢
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fiod ded BOdzd ) rBAS NGO %o S ksS sdz S 6] Hj d&zv dzg
ftosyj dzls Gls § dzsh OH eR,{o & @Y ZOBHESY BHOS?

zO0 MmtejL j .

R sdz! L s9 Odadz" |

v OB ddf yoO

fjteodyds §j Odesdlsj dzO

sdf Od rdotsilsdit OL 9§ RMIstsydzd €
H 5 dzfs to

NNOS stetsdzd{ 1:200 |Abcamabl15323] j dzd ¢ 5B

Mmo v stsL O 1:100 Mi Il I'i pore, AB
s Odz' B ( stetsdzd{ 1500 |Abcam ab11426] j dzd ¢ 5B &
s Odz 6] stetsdzd{ 1:100 Abcam ab702, 1 ]Jc

CART stotsdzd { 1:200 [Phoenix Pharmaceuticals;#03-62,

sdls0O2
PGP95 [ stein¢ OW 1:100 ([Abcam, abl10410,

R Sdz' L 5o Odzdz j

v OB dzd yO

olsstedudz j Odzsdlsj dzO

sdf OdzlsdIsir o tsldgf OL & RMIstsydzd €
-H sdzty dzd |
¢ dzls d € tc SIgEd RiTe} -2 sfmd ¢ 1:150 | Jackson Immunoresearc
Codz 6 cdtotso ( g7 ¢
¢ dzls d € tc SIgECY8f 2| tsMj ¢ 1:150 | Jacksonmmunoresearch
Codz 6 cdtotso ( T4
¢ dzls d € I§G 1Pu- tsfj ¢ 1:100 | Jackson Immunoreseard
Csdz ¥ cdtotsa ( A
¢ dzls d € G QY3 tsfj ¢ 1:100 | Jacksodmmunoresearch
Cisdz * cdtotso ( AR
¢ dzlsgstemC OwlIgl g tsMmj ¢ 1:150 | Jackson Immunoresearc
FITu-C tsdzl ¥ ¢ J tots; A
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25. 1 j fijls jizts tizls d dza

[ ibBHdSO dhd djud dgddzlsO d sz] M~ SH da
ftod 3 dgv j Bs2 fted dJaBzdscdmistsadddud MEd
dzdq h ¢ Is § d3, ylsts ftsmdzy o99jHJjddwvw dzjlsOd
TsdztsHdz Gu) +0.41f tOfMmlsotstesds WBIY Qs dzts )
HOdz! dzj 2 M dJ BOddfzdzvyydd M ftoj f OtcOIlssd3
1 d sBrtsHd A" 2 HdzZw OdzOdzdL © d3OIsj tod Odz, )
HyMwisdCtcOlsdzsdz tcOMmlsatstey dzdL Jtelzé M j g5 B
aminomethane), 0, 15[ NenXi1000, @91/, BEDT
Mi3dd hdeOdzd M ddzededlststetsds ftetslsj OL ( Si gr
9 bjuyjdedi DD O0@Bpazk ISHBH 0 OfHL dtcdtetso Odzd
Yy dzZstedWzc OO dzj € OMOW f! sMOHEC O, ¢ tsdzd
B3j IstsH I sitetelj {H Bradford, 1976) f fosdsh s s
Spekol 1300, | J ed30dzd ¥G) (tfltc 3¢ TAD S5dzOdzdd  ddi3
CoOyjmseaj MIsOdzH OISO B"™ d&ZO dMf sdz' L 59 OdzO
BJj d&zC O 9o B Yy! Jd&3 Mr ostlstydsdss COd» B i dgdf
o tcOodzdo Odzd dzdL quelzs hddz BEW jtetsd3. 1 sdzlzs
BkWJ tetsdy (sodkm 8dderyl sulfate, 0,2M TRISC | 15% 6dzdy.
Btosd3W J dzes dzts o ¥ 2 -dfidtaifd@f, Is s (s% ddis dz, pH 6, 7)
L O &5 o Isj ujdedjd 5czQ@Bdattizie dise g @ @z | fistdsd
ftosB’ ntO@fdd ftd

J Hj dg ftoeso j Hj dedW 1 dzj SlstesW stej L
fjtoj &3j "dff o ®@d o sH didzEW ptc jSDESE 300 BECdz 69
sulfate (SDS), 0,2M TRISHC | 15% @6dzd yJ ted dz, 3% Bt

HtsB Qo dzw dzd 900 3¢ dz JH.d Mdf d 843 g a2df deds 2As Od
6,7). 10kjd s’ dzOC tcj 6O dzdf i dejj Wy jda]ts
Nd BrdOYHOd d&ZO & Hiz.

14 dz€ d ) ftctsB On tcOL HJ dzv dzd n i ts o3t
f sdzd OC tcd d&zO d3d H dzts dp Oclzff dzj 5 B tsdefy ffi s dr'Odad | H oz

(BoiRad Laboratories, #84Z¢). RL GCOYHEB2
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i 15 &S dz O o fjtoks e dzC & f sd3d " Odzc
Bsdzj Sz tcdztsets o j MO (PierceE Prestain
Scientificcé4 z ¢) . t OLHJjdzjded] BJ ZCtsS9 fJtetsotsH dd
1, O yrojudizss zo j d&zdyde Odzd Hts 130 1.
fJjtoj desimddzd dzO dzedIstetsyj dzdz® dztsL dzglz¥  d3j d3B to!
sjudddy 1 W. [jh@BteOds B dsC d E®HHOjdEY GB"dz
3% tBjLY e dedesj MEkotj dtsdzts C-E(0,0% Pwedni Ct
20, 0,2 & uvtdfh, 137 &f NacCl), o
Isj B3 j cOlskztc] .

) sfidzj GtesddToCdRj MBBOd dJdlbkzedtesse O
OdzlsdlIlsj &zOd3d ( Abc am, ] isdizPdss et J Is Oz ded Y
nNNOS, tcOL 9 J HJ ded | 1: 1000 (ab15323),
WsmMWQIlss Htcs e j dzOL O) tcOL o jHjdaljbjlyRddf
Yyofmsel smdzj B3 adfjfzsB B2 d dzS 2B d totso Odzd
o lststed Ydz' d3q O dzls of Issj daEa=dydQ dzdz' SAts dz i) fjtesC
tcOLO jJHjdzdzr | d2O 4% B dzisC dtclz® 8 daidzy ciafCdidsso@
Oddesdzd y* d 1gG, (Abcam, ab6721, 1 jdd
R B33z dzts B dzts Is T B dzd sB dzOtclz ) j dz' n J d3d dz#
HilsjSIsdtlkze h d2 fnis J-HBadsg sidis d dzc 9] Bi oRad)
HSsCEd3] delsdtelze h j 2 mMd milsj i3tz 2 Syngene G:
l jdzd S sBtedIlsOded Vv ) .

26RM sdz' L so Odzedz’ § WdL dtsdagddunsipodd do ¢
cOMmMlse st .

RM sdz' L 59 Odzd 1 § L tsdzd ldzdas P t lr fisffafs  di@ls t
Appl i ChedadV Wzj B B@BS 2toj dalsdzr 2 dze o pdzffldsticds |
L-Otec d dzd dz B Is J(zAVERToctist 82z ) o € tsdzyj dzl
BES . v kZejddujddy odbkzlktedC dzj Istsydats?
ftotslsj ddzS JdzOL T G dMftsd? Ltseo Odzd d3yqEE 8 O dz

49



(SidmaAldrich, 42z ¢) ) Ctsdzyd dzlstcOydd 100
odzzlsted C dzj ssydets?2 Ctsdayj dzlstceOydd vy f A tec
tcOMmilso sted d3ts 2 G z ® dZDRO K M[d,2,4zCoxddiazolo [4,3]
guinoxalinl-one) (SidmaAl dri ch, 4wz ¢) o Ctsdzyj dzstcOyY

2.7 Isduids@l yj MS OY ©BEOBEGISO HOddz 3.

[ Oj 3OIduj ME OV, MlsOlsdmisdud MEOW SE
CtcOWdE so or ftsdzdzd dets fy dMf sdz' L s Odzed § o3
Softwaree, USA). IfMmj ojdadydds {§tjHMls
ShdeCO MtejHdj dzsL O MY 5" f ogteffr MOo
tCtedilsjtedw wisistcuj ddls OB tsdzjH d fifif | 16 5 dshi@iEs(cL s
o Otcd Oy d2 ANOVAWw u' ¢ € dt fisigd desft O dz@ dedfso @ tc & |
tcOMftej HjdzjdzgdWw © o' BtstC O dz0 dzgstcd3Odz! dz
ZOf dicdgdz§ @Otcties j dz'@ MlsOlsdmMisdy MEB2 L dzOy(d o
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3frrvf?uvovz wfarwvlprriam rRuewfrr {190

310 zdv dzdj] ©®CMdHO OL&kO dz2O0 Wisdetso bz
fsflscOdsd z 5 dzOtedy & odsC dzOR sz o dzlst

lilntsdtso O + WW jto] dzlsdzOw OCIsdoe desfls: o
SZ|] 9 BdzElstsejdzjL d

ANsdeso OV 1 dzj Clstedyj MS OW 0OCIsdo dzetsfiyls!
o dzz Istc j dzdzj G ts M dzdzts G s dzj tco O sz dzO B |
 sMistse jtodzr | t©0OLdzdydw dBjYHE OCIsdoe dzsfls
dzj o s?2 fMlsstetsds dzj dzOB dz¢ H Odzd My ftsi Istsd
H Odzdz" J H dzw sBJj dn Mis s tc 5 dz. t OL dzd yd w
9" O J dzgdztsmisd B®ISHJ dzt dz@ = yYyOMmlstsls o BN jcC
Il fMisdzOlsOdz! detsd3 tsdelstse jdzj L J Mtej H dgw
(tcdif. s®B dz. 1l " Hj dzWw dzsfp! 3 Gctkzffr oL tcOMmls
fts jftded @3z L dzOyJ ded¥ OBY dzd Isz H-A dzj d dz" Hzts 9 X
Hdzj odz" 2, 3) BBdzjj oLtetsMdzr j Y dotslsdzs j .
v dzts o Stetsy H j dzdz’ m Wisdetso OW d d&3tf zdz' MmC
o sdzts ¢ dzOn dzts i d dzO dzj t6j ¢ &z dzv tedzr 2 n Ot O
slsfmikzlsmiseo so Odzd . t d 4 dsdvg jdfry S+ © WizOd el dats filfldz
J Codestetsdzy o MY jSC-Hlepsuirhtsils B stz ,
Ndotlsde » dOdBtsdz M jj L dzOyj dedj d Bjoczd vy
150 y), MjtHjydes?2 -7H jvpg)j.dz' wzes )G Mzl o
dzOB dz8 H Odzinw s OClsidf -1(@8L Q y) ye&d twdst tsdzdzed Is j dz
HJOf OL tsdzgj Mmoer 5] K@ dp.wnk(®fyitz = d B &dzj
ZzOdB tsdz! h Iz Bsh desmyls ¢ ) M jClstey yomls
ftcj HMsOoa dzw dzd Ctsdzj B Odzdw 1 yYyOMlsslsOd3d Ht
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v OB dZf yO
dtoj HdZvWw OB dzdlszH O dif zdz! Mse tOL toW H

o C(odstesdzj, ¢ tcd-NAMBESEEL P WdOPQa 1521 S
sdzlstse j dzj L §

I 5L cOfstsdsty 11 |LNAME | 8Br- ODQ

yifa
1 Sotstetsy H 1526 | 14°38 | 14°2,0 13°2,3 | 16°2,7

10 Mmils) 21°32 | 23°28 | 22°26 21°2,8 20°3,1
20 Mmikls| 35°4,1 [43°3,6*| 24°25* | 45°38* | 27°2,8*
30 Mmikls| 52°52 |63°4,8*| 32°5,6* | 68°4,8% | 34°4,3*
60 fMmkls 5542 |65°51*| 30°4,6* | 63°51* | 36°4,7*
6 3§ MW | 51°54 |66°4,7*| 31°34* | 70°4,9* | 33°3,8*
3 GBH( 44°5,6 |61°51*| 28°54* | 58°4,1* | 26°3,1*

*p<0, 05 (1OLdEZdydw HBMIstse j todz fs5 MtcO
oL tcOMlsdzes?2 ctelzf f J .
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I, |,‘\ bl b (K Tl \‘ ‘ L
I

i

t . Atdesseo O 0OCIsdo desfils! o { tsfBIcKO dze
dzts o sStets ) B Hzd3R Is ts piz®Rdz] Isdzj 2 Cter mr .
sOzdBteso $O: 0,5 fmy, 25 &<l
v OB dAf yO
gt Hdzd j LdzOyjdedw fddStseo MfjSlstcO d3t
Md®kf Olsdyj MSCdr o sZBSIsSYR o Cdzlstetsdzj (

IsLteOff 1dCd MjSltcO® o&sh dis s d?Rtcd
0,7-1,5] y 48 |\
10 fkl 7,1°0,22 1,3°0,12
20 Mkl 8,6°0,43 16°0,14
30MEls s ¢ 9,6°0,24* 1,3 0,08
60 Mkl 9,4°0,34* 1,6°0,12
1 GfSH 10,1°0,2¢ 14°0,24
36 5HO 9,6°0,34* 1,8°0,36

*P<0, 05 t OLddydwy HtsMise jtedzr s MtcOo dzj ¢
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mKB2/ KoHTponb MkB?/ Hurponpyccna mkB2/ L-NAME

ry ry HaTpua ry A
0,07 0,07 0,07
0,051 0,05 0,05]
0,03 0,034 0,037
0,014 0,01+ 0.017
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
oy y My
a
mKB2/
My
WKB?/ 0.091 MKB?2/
] g my
0,074 0,071 0.07
0,054 0,054 0,054
0,03 0,03 0,031
0,011 M 0,01 0,01
0 5 10 15 20 0 5 10 15 20 0 s 0 15 20
ry My My
[§]
KB/ MKBZ/
ry My
0,12
0,09
i 0,1
0,07
0,07
] 1 mKkBZ/
0,05+ i
] 0,057 0,08
0,03 ] 0,06
i 0,031 0,04
0,014 N\ PN ] 0,02
] \/_ T~ O~ — 0,014 ——— o~
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
ry, My ry
B

tdB. wffjSlster dBsh dzsmisd twOLWHEBSY fMddf Ol
Of f dzd S Oy dIGNANVE 2 ddzso Stetsy H j dgdizls T Y @OF - 2 B)
dzj s ded 7 ¢ 3@y ()e )
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31 2. Jdzdwddj BdEsCOLsttO MddadsjL O NO d |
1 dzj Slstedyd Mk OCIsdasdtrsMidzi Lgz o

L dzse sty H s ysdz)e <1 0C teF M 2SO 10 3
odzdw dzO dzO R OtOCIsjtc Whdesoats?2 Mddizf Glsdy

mMestsyder = d Btdzij oLtesmdzr n GCter fp Of § d
Mtcd Hdz] 2 OB dzdIlskzHT tcOL oW H sfgls sislz 0 g dzdfi f PO
H' nOded¥ d MmJteHjydzsl3 Hs@dExh dz' qzts M lsids Mstsd
odzdw dz &zO yOfmlstslsr Mmerhj 8 1 y.
lted Of § dzeNAME] do Lisj yjdzedd 1 yYyomo (et
Micd Hdz] 2 OBy dzdlskHr WWOLWGWHEBY d dBsh dshlis
MyCls ¢ @& d . 5, st dits o 532, fpf,BI®Isd yj ME 2
Cter i, dzOyd dzOvw ) -N2AOMEfm ldstdifls sp ¢ ucdiafs. ddj o
fmMer hj 18] |dOB dzt H Odzts M HsMmistse jJtedz" = ©OL
11 IIFNAME dzOlztsh detsisd yOfmistsisr HOdadd OfdoL g gz
HdWisj dzesgizis B d20 Hdzj oade" d3d d B t9uED0Y. oL oS
v OB d& yoO
RL d34 dzj dzd W M i SCstcO dBsh dshis@7-1,%) §PIsJ
Md B Olsdud MSdn otdss stNAME] Of f dzd S Oydd

] sL tcOf RLAJ dzj dedv My § C Istc O (Yagts " dat
11 L-NAME
20 Mmizls +13,6° 1,64 -11,72,15
30 Mmlizls +16,5 3,26 -15,6°2,45
60 MmMizls +12,5 3,56 -16,4£1,18
1 GGH +10,5 2,24 -12,3 2,36
36sH O +16,4 3,89 -14,2 2,04
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v OB dff yO

RL d3j dzj dzd W mf j CIstcO Bsh dztsmls d tcOL tow

Mddzrn tetsdzdz’ = M MJ teH J WwdzsRy)H jf'isg dzO fizbligd G O
NAME

| 5L £ Of RLO3J dzgj dedw My j CSIstc O d3tsh dzt
11 L-NAME
20 Mmikls +18,4 4,46 -16,3 3,38
30 Mikls +22,3 5,34 -18,8 4,24
60 flkzls +16,7 4,18 -18,4 4,76
1 GTBH +18,85,18 -20,6°6,12
36BH O +24,2 3,46 -26,45,11

31 3. Jldadwdd] &) BBOdsifcsddS Oy h dr Odo
Mfiyd¥dujmMSsets dazcdedstsied oMo sStd B :
Ldzj Slsteduj MS ke OCIsdo dats s s dztf & {5 ze © dats dzlf ts

8Br-yy f A d ODQ dzj odzdwdzd dz©O R OO s
OCIsdo dzsmisd  sMisc Odze dzd sdzOtedzr = Md BY Olsd -
10MEzlssydz = € O i dzdLSOO-wgdfda 8 Br € tsdzyj dzls tc Oy
o' LM 90kO ko jddujdd]j Mt fxdRs. OUY gzdzt iy 4
Bsh dtsiilsd YyOMmistsls o HEQYSOL sUzp, His@Hodaf W
fljtoH j ydzs?2 Hj w-islats datemB dd s RBarj Ed L tc&fdz
8).

lted OffddsioOoydd ODQ o Isjujddj 1 vy
fMtej H dzj 2 ORY dzd IskzH T tcOL oW HSo d d3ts N dzt
Md&kf Olsdyj MEts?2 OCIsde dzesMmisd, frpg] dzAstaRm ddid -~
fMd toH j ydets?2 HjWlIsj dzt detsflss 8 o sz dislsfm, HI
MlsOte~rrdzj Bdzd - o fipr M 6 ,(). 15iOB dzOB d8 H O dzts iy ! H
tcOL dzd yd?2 tlsdetsd Isjydg! dets do dD'Qlzd dzO 8B " dats
HJOf OLtsdzy H'"™ mOdzdWw d MJteHJ ydes2 HJWIS] d
oLtsMmdzr &3 St MO .
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v OB dZf y O
RL d3j dzjfifdjve stc© Btsh datsls d HT & @ls j5dz¢ qzty
Md B Osdud M dna otdss v [faAed ADJQizd ¢ Oydd
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