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extract for Neurodegenerative Protection 
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lrl';l~f)1';l1~uul~-r'U'Vl'UeJ~vt'U'Uf)1';l1~tJ"1f)~TUf)'1'UtJ';l~&J1rul.l.~'U~'U
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11 CJ~ l'U n111:5' CJ l~tN n 11~\?lJ 'Ult:,1 a~.nru"LyjeJ G'I'lJf11"t1 Lyj eJ n11ijeJ~ fI'U n11'Vi1(11 CJ l 'll(l ~'\.h ~G'I 1'Vl~1 nG'l l1G'1 fllil, 
iJfl; G'll:1J11 rial b~~(I~1~hJ1~~1 CJ ~ flru~wH)CJ'lJeJ'lJ eJUfl ru lJ'I/n1'Vl CJ1 ~vel U (l11"1l51iJ~1~G'I'l1Uli'l'U'U'Vl'Ulou fl11vll 

" '\I" , ., " 

1fl1~fl111:5'CJ 'lJeJUflru'l1fl1'Vl CJ If'11li'l ~~ bb(l~ b~l'VIU1~flru~ L.fl~"Ilf"l1G'1 ~ ~ lb(lt'l1fl~m~1G'111iJ"tI'U5 flru~ L.fl ~"IlflllG'1~{, 

lJ'I'n1'VlCJ1~CJ~U(l11"1lDiJ m'lXfl11lJ"thmVl~ tJ1'U~l'U~l~ '1 ~(ltJliln11vll~1'U1:5'CJ.QIiJ'UG'lllJl1r1alb~IiJ1~ bl(l~'lJtJ'lJeJUl1ru 
flrubm1"1lflllG'1l'l{ lJVn1'VlCJ1~CJtJU(l11"1lDliJ ~1m'IXn11G'1'l1uG'I'U'Uli'lm'U~ lfl~tJ~:WeJ mJfl1uhrieJ1'IX~1'U1:5'CJalb~~(I~1~

" , , Ii 

hJ1~~1CJ~ 



.Il11~ bfl~(Wl'e),eJ fl"libVloU'U fiBml~~b"llfl6ltlfl'Vllm(J1Vl (J B'UlJflB?f';i~ ~'1B'UlmB?f';i~VI:m(Jtl'lB ~~ mJVI~B1lJ bfl flfl 
\I "\I 't" " 

~1'11f1'<iJ';i"tJB'IBb~fl~';iB'U (Electron orbital) i'U'UBflij orbital ~mlb~fl~';iB'U1VlVlb~En hJijri (Unpaired electron 
" 

orbital) B~ 1 orbital VI~BlJlflfl';h,r'U 1Vl(J~B~~BlJVI~B1lJ bflflflJ'U?fl:m';itlvll';i'lB~hl'<iJ~'11Vl(JB?f';i~ 'I'll1~ijmllJ11 
" '" 

1'Ufl1';i'VhtJ5n~CJ1tlU?fl';i:Sl1lJbfl~fl5'U11'U~1'1fl1(J b'll'U hiT'U 1t.b~'U fI1fiu1mVl';i~ bbfl~VI~l(J?fl';i~'U~m';ilJ ~bB'U 
LB '1'111 ~bnVlmllJb~(JVll(J~B:Sl1lJbfl~fI LVI~ld ~'1bU'U?flbVlq"tJB'IYW16?f.lll~"tJB'Ihfl~1'11 mlJlJl ';illJ~'1h fl~ 
b~m-UB'InU fl1';ib~BlJ"tJB'I';i~UU't.b~?fl'Vl b'll'U hmlfl1"1lblJB11mJtJfl~B'UlJflB?f';i~ bVI~ldbnVl~'U1VlC!tlnn~CJ11'U~1'1fl1 (J 

'" 6,J 

defense system) 1VlCJbB'U1"1l"J 'VI~B?fl';i1'11'UBBfl"llbVloU'U b'll'U superoxide dismutase, catalase, peroxidase bbfl~ 

olutathione bb~~Ul~11 'U ~?f'l Bl (J ';i~UU fl1';inl~Vl B'UlJflB?f';i~1'U ~1 'I fl1 (J b~BlJtl';i~ ~'Vl6.1l1~ fI'I ~'1'Vh1~ijB'UlJfI B?f';i~
:l \1\1 ",,, ,,, 

?f~?flJ1'U~l'1fl1(JlJlfl~'U bu'U [:.Jfl1~b"llfl6ltlfl'Vhm C! b~B'I'<iJlflml~ bfl~(J VlBB fl"llbVloU'U ~'1'<iJlfl'11'Ui~C!~~.h'UlJl~~b~'Ul1ij
" 

fl1';i b~lJ~'U"tJB'IB'UlJfI B?f';i~ bbfldflVl~'VI,rflb 'll'U Fe, Al, Cu .Ill (J1'U?flJB'I"tJB'I~'th (J hfl Bfl1"1lblJB1 ij [:.Jflm~I'1'Ufl1';i bnVl 
"\I \I" 

ml~ bfl~(JVlB Bfl"llbVloU'U 'l111tl~fl1';i~l (J"tJ B'I b"llfl6l?flJB'I 'UBfl'<iJlfld.lll1~ bfl~c!VlBB fl"ll bVloU'UEJ'Iij[:.JfI m~I'1'U1,x~fl1';iVl~'1 fl" , 
flmblJ'Vlb~lJ:mfl~'U ~'1[:.Jflm~I'1'Ufl1';i1'VIfI~l'U"tJB'I bbflfl b6/i(JlJ1BB B'U b-Ul~b"llfl6lb~lJlJl fl~'U 'l111tl~fl1';im~I'1'Ufl1';ivll'11'U 
\I " \I '\J" 

"tJB'IbB'U1"1l"J~1'11 b'll'U phospholipase, proteases, nitric oxide synthase, protein kinases bbfl~ xanthine 

oxidases 1~ijfl1';i?f~l'1 B'UlJflB?f';i~b~lJlJlfl~'U bnVltlnn~(Jlf1fl1sd ~'1[:.JfI~Bfl1';ivllbii'U1tl'1JB'I1';ifl Bfll"IlblJB~ (Floyd
,,, ~ \I .. 

& Hensley, 2002; Leon et al, 2013; Madeo et al, 2013; Agis-Torres et al, 2014; Ott et al, 2007) vl'nT'U 

bb 'U 1 'Vll '11'U fl1';i~~'U lC!lb~B 1 oUt 'Ufl1';iUB'I n'U fl1';i bnVl~ CJ16?f.lll~ B'U b~B'I'<iJlfl.lll1 ~ bfl ~(JVlBBfl~ bVloU'U HlbbnCJ1~uVl ~'U 
bbflm6/iC!lJ (Calcium channel blockers) bbfl~(Jl~BBfl~'VltEJU~'1\9l1-rU NMDA (N-methyl D-aspartate) ~'1bU'U 
bb 'Ul 'Vll '11'U fl1';iU B'In'U-rfl't~n1';ifl~bnVl'<iJlflmllJ b~BlJ'1JB'I b"llfl6ltl';i~"1'Vl'<iJlfl.lll1~ bfl~(JVlBB fl~bVloU'U ';illJtl'l fl1';i1i~'IJ~fl 

?flJ'U1~';i~ijn'VltI'11'UB'UlJflB?f';i~~1(J
" VI " \I 

~fl:S (Coriander) ij~Bi'Vl(J1Pll?f~1 fiB Coriondrum sotivum bu'Uyl'/J1'U?fflfl Coriandrum B~l'1P1 , " 
Apiaceae bb VI~'1b~l~tl'jfl~lrol'Y11'Utl';i~b 'VlPl1'VlC! l~bbn ~'1V11ml'IJ'-l~ 'Umtl~lJ bbfl~fl~'1b'Vl~lJVll'Um ~fl:SbU'U~fl~ 
ijfl~'UVlBlJ bQ~1~\9l1 ~'1 bu'U~ii(JlJ B~1 '1lJlfl1 'U fl1';i'l11lJl1itl ';i~ fl BU B1V11 ';i ~1'11 b~Bvll1~B1V11';i~ fl~'UVlBlJ~l 
-rUtl';i~'Vll'U:m fl~'U~1'U~1'11'1J B'I~fl:S1~ij fl1';i'l11:m1itl';i~1(J 'IJ~'Vll'1 CJ1 b'll'U ?fl';i?f nVl'<iJ 1 fl1U~fl:Sb U'U~~~BlJ~ b~ 'I b~Vl 
b~BVl'1Jl1 (Gomez-F., et al., 2010) ?fl';i?ftlVl ethyl acetate '<iJlmlfl~fl:S EJU~'1fl1';ib~lJ"ill'Ul'U"tJB'Ib"llfl6llJ~b~'1 
(Tang, et al., 2013) blJ~Vl'1JB'I~fl:S 1-b1'Ufl1';i-rfl~lhflb~EntlU'Vll'1b~'UB1V11';i1~VlmflVlm(J'lJiiVlb'll'U B1'V11';i1lJ~B(J 
f1~'U1~ hflUVl (Wangensteen, et al., 2004 and Maroufi, et al,. 2010) 'Vlfl~1'U"tJB'IYl'IJ?fllJl';itl1ibbnVfB'I5Vl, 
VfB'Ib~B l-1B'Ib~(J 1B VlflBVlfllJBflb?fU b~uVfB'I ~sdl'U (Khan, et al,. 2008) 1'Utl';i~b'VlPlB'Ub~(Jijfl1';i1-b1'Ufl1';i-rfl~lhfl 
b~(JlnU'Vll'1b~'UB1V11';i 'Vll'1b~'UVll(Jh bbfl~'Vll'1b~'UU?f?fl1~ -VU"lJ -UUU?f?fl1~ -VUbVl1B 1'U~1';ilB1c!';ib1'Vl ~Ul1ij. , 
fl1';i1ibYlBflm~vl'u1"tJiT'U1'Ub~BVl (Lal, et al,. 2004) 1-b1'Ufl1';i-rn~lhfloUBBflb?fUVI~Bhfl~b~ En-UB'InUfl1';iBfIb?fU 



~'UiL'Vi'S1t";hiJn~ii'lVl~~hunl'H)m?lU 'UamJ1nd5,liJ'lVl~bbn\J1~~'Ii':ltJ1'Uhfl-irac1m?lu (Thabrew, et al" 2003) 

1'U'tJ';itbVlj2j€lVi~1'Uiim".i1iiJn~lJ1mh~m1'Ul'Ub~aiJa~tl'Unl'~-il'n 1!'1ntl~Tfl bb'flthfl'Ua'Ul:!JVi~u (Emamghoreishi, 

et al" 2004 and Emamghoreishi, et al,2006) ~1'U1~cJ'diib'J1Vi:JJ1EJ1'Un1';i~n~1'l'V1~tla~tl'Um';ivl'1'fl1EJL"1J'fl~ 
U".i~?l1'V1"lJa\l?l1';i?ltl~'l1niJn~ Lb'fl:.1~(91J'U1~~!1l.tlru·YhY1a?l"lJfl1'Vi"iJlniJn~bY1a1Vi'1ttl~i.'i\>l.tlru,jvibVi:JJ1:::?I:JJtlU~?I\lalEJ LY1a 

, 'U \J , 

~l'Um".iVl1'fl1CJ b"1J'fl~U';i:::?l1Vl"iJ1n 'El'U:JJ'fl€l?l ';i~ bL'flt btJ'U m".i?l ~1~:JJ'fl A11Vili bbrliJn~~~ btJ'U'rl"11~U'fl n~1CJiiu~:JJlru:JJln 
'U,~ ~ 

bb'fl:::";ilfl1l:!J?I~ 1Vi'ii:JJ'flA1:JJln'l1'UL~'El1Vi'Lfl~'SlEJMbbrl"11:JJ"11'U 
~ ~ , 

\I1'U1~CJmttl'V1~?Iau '1'V1~m ";i cJU ~~ ba'U1"I.1ij acetylcholi nestera se bb'fl :::'1Vl~'Jm tl'Um';ivl1'fllCJ L"1J'flcl'U';i:::?l1'V1 

lVlCJlt11~';i b"iJ'UbU'El{'El an 1 "1Jvl"lJ 'El~?ll 'S?I tl~~1miTU'Sl nLL'fl:::1U~\1btJ'U"h 'UviijCJ:JJ-rUU".i:::Vl1'UlVlEJ?ltlVlttl1 ml1bL'fl:::b'El'V11'U'El'fl 

~~~'fl'Viu:h ?ll'S?ltl~"iJln1uiJn~ttl1ma'V11'Ua'flii~'fl1'Um'S5u~\Iba'Uhl1 acetylcholinesterase ~1'U';i1nl:JJii~'flbb'fl::: 
?l1';i?ltl~~\I?1a~~1'Ulliii~'fl1 'Um';itl'El~ tl'Um';ivl1mCJ b"lmcl'U";i:.1?11Vl"iJ1nlt11Vl".ib"iJ'Ubua{a'Eln1"1.1Vl1ttl v1'11mttl-irm.J'fl':h~1'U 
1Uii?ll'Sv1al~'li1CJtla~tl'Ub"1J'fl~U';i:.1?11'V1~1'U cholinergic hypothesis lVlCJm".i'fl~m".ivl1'fl1CJ neurotransmitter fia 

acetyl choline lttl1'Um";i~(91J'U1~~!1l.tlru,,1ttl~(91J'U1btJ'Ub~'fl~tl:JJdVitrn 10 n-r:JJlfl'El'U "iJ1n~1'U1uiJn~ bb'fl:::ii?ll";i?ltl~ 

"iJ1niJn~U";i~:JJ1ru 0.6 mg/na'U 



~ ~ 

UVl1.11: m':i'lhiJ'mLfl:::G'UJ'U1~ ':i1V1fJ:lJ1 Pi mn flVl5~1'Um':i'Vhfl1fJ LlIlffl~tJ ':i:::G11'Vlrh~-:J1vl~um1:WG1'UhG1 -:J -:J1'U1~fJiJ~-:J,"I 'V 

L~-:JL~'UtJ':i:::ltJ"!I11'!JeJ-:Jm':i'l11~flii (Coriandrum sativum) :W1Pi m;1~'Vlt~1'Um':iv11mmlllfft~tJ':i~G11'Vl~'Jm'VI~uJ'I11 
vl'w1~L~':iL"iJ'UbtJeJ1m)fl111lf~ ~V1t~1'ULB'U1'1l:W acetylcholinesterase ':i1:wi'1-:Jfl1':i~WJ'U1~fliibtJ'Uc.J~(11.nru6f1bYiB~'!Jfl1~ 
bYimtJ'U fl1':ifJm:::l9i'ubbfl~ Lyj:w:wftfh~flii LLfl:::bY1:W':i1fJ1m~bbnLfl'!;mm

" 
15n1~~1Lil'Un1~1tijEJ: 'I11~fliia1'UG'i1~'ULLfl~1u LLft~a1'U':i1fl :W1G1n~'VImUvl1fJ911v11ft:::ft1CJ 2 "!IoU~ fieJ J1bLfl~LB'Vl1 

~ , 
'UBfl Lbfl~'I11G11':iG1n~'VImuvr-:J 4 "!IoU~ -;ij1'U1'Um.h~fl~ 3 fI11:WLlI:W1l'U (10, 100 LLft~ 1000 fJg/mL) :W1Pim;111'Vl5~1'U 

m':iv11ft1 fJ L'Ilft"tJ':i~G11'Vl (SH-SY5Y) ~(1fl b'VI~fJ1'111~1CJ1eJL\?!':i b"iJ'UbtJ eJ1eJ e)fl1'1l~1\?!fJ1~m':iB~':ieJ\?!"!IeJ -:J LlIlffl ~~1 CJ15 
" 'V 

MTI assay LLfl~'Vl~G1eJU~V1~~1'Um':iv11-:J1'U'!JeJ-:JLB'U111lf:W acetylcholinesterase ':i1:wi'1'1'111G11':iG1n~'VImu~iJlI'Vlt&1:W1 


YlWJ'W1btJ'Uc.J~(11.nru6f1LYieJ~'lJm~~tJbbuU gummy jelly 


c.Jflnl':ifln'l!t11tijEJ: G11':iG1n\?!'VImU"iJ1fl~flii~-:J 4 "!IoU\?!hiiJlIVltHlB-:Jn'U LlIlffl~tJ':i~G11'Vl"iJ1flfl1~v11mfJ'lJB-:J1~L\?!':iL"iJ'ULtJB{ 


eJeJfl1'1l~ ?i1'UG11':iG1n~"iJ1fl1uvl1meJVl1'UeJftFl11:WL-rr:w-rr'U 1 fJg/ml G11:WTH,iJu~-:Jfl1':iv11-:J1'U"!IB'ILB'U111lf:w1vl' 99.67 ± 


1.23 % LLft~1vl'l11G111G1n~'VICJ1u"iJ1fl1U~fliiif:W1~WJ'U1btJ'Uc.J~(11.nru6f1LYi eJ~'lJfl1'Vi ~tJ LLuu gummy jelly 

~~t1tJfln1c;jflm~.t11tijEJ: G11':iG1n~"iJ1fl1u~fliiiJc.Jft1'Ufl11iJU~-:JLB'U111lf:W acetylcholinesterase 1vl 1'Ufl11YlWJ'U1 

~~(11.nru6f'l1~YlWJ'U1btJ'Ub"iJft~n:W~'VI,rfl 10 n-r:w/nB'U "iJ1flal'U1u~fl:a Lbft~iJG111G1n\?!"iJ1fl~fl:gtJ1~:W1ru 0.6 mg/neJ'U 



Introd uction: 


The study of neuroprotective activity of Thai vegetables and herbs is gaining popularity. This research 


is interested in examining neuroprotective activity of coriander towards cell lines of neuron cell 


induced by hydrogen peroxide and anti-acetylcholinesterase activity. In addition, this research aims 


at developing a health product from coriander in order to increase its value and generate more 


household income for farmers. 


Methods: Coriander trunks and leaves vs. root were extracted with two solvents (water and ethanol). 


All four types of crude extracts were diluted into three concentrations each (10, 100 and 1000 lJg/ml). 


Studies of neuroprotective effects of coriander were conducted on neuroblastoma cell line (SH-SY5Y). 


Cell viability was measured by MTT assay. The effects of extracts on acetylcholinesterase enzyme 


activity was tested. The coriander crude extract was formulated into a gummy jelly health product. 


Results: All four coriander crude extracts have no effects to H20 r induced SH-SY5Y cell death. 

Coriander leaf extract with ethanol 1 lJg/ml showed inhibitory activity on acetylcholinesterase enzyme 

activity with % inhibition was 99.67 ± 1.23. The coriander leave crude extract was subsequently 

developed into gummy jelly as a health product. 

Conclusion: The leaf of coriander extract inhibited acetylcholinesterase enzyme activity. This 

coriander leaf extract was formulated into gummy jelly health product 10 g/each with extract 0.6 

mg/each. 
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".itl~ ~n:U 6 

'U 

".itl~ b"{j(;l~lJ:;b~.:J"'lJm SH-SY5Y cell (ATCC CRL-2266) 12 
" 
~tl~ tlijn~CJI"llB.:J acetylcholinesterase 14 


~tl~ ~(;l"llB.:J61IJ",n~'.\lln~n:UJi'1CJbB'Vl1'UB(;lI'lBm".ivll.:JI'U"llB.:JbB'U1"d:W acetylcholinesterase 17 


~tl~ ~(;l"llB.:J"'I".i61n~'.\lln~n:UJi'1mrl 01 I'lBm".ivll.:JI'U"llB.:JbB'U1"d:W acetylcholinesterase 18 


".itl~ ~(;l"llB.:J61I".i61n~'.\lln~n:U~1'U".ilmb(;l:;1tlJi'1CJbBVll'UB(;ll'lm"d(;l~tl'S::;"'IV1 19 

'U 
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".itl~ 9 ~a!9l.nru~d;jB"'"ll.f)1Yl nlJdLCJ(;l~crn:U 19" , 



1 

U'Vl'Vl 1"'" 
o 

tJ'VI'U1 

m1~LfI~C1l'1mlfl~LVli'W fiBm1~~L"IfG'l~(lfl'VhmCl1VlCl B'Wl.maG'1'l~ ~'1 €l1J3JG'I BG'1'l~'Vl3J1 C1(1'1B~IiIB3J'Vl~€l13JbG'l flG'l 
1U , \.I '1 \J '1 

~'N1f1';ij'l'lJ€l'l~h~fllil'lB'W (Electron orbital) i'W'W€lnii orbital ~iJab~fllil'l€l'W1VlVlb~m hJii~ (Unpaired electron 

orbital) €l~ 1 orbital 'Vl~eJ:IJ1flfl111~\.J 1VlCl~B~IiIBlJVi1B13JLG'lflG'ltY'WG'11lJ1'l(l~1'l'lB~1\?l\l~'11I'1C1aG'1'l~ vi11~iJm13Jb 
" ' '\J 

1'Wfl1'lviTLl5fi~m n'UG'11'l~113JLG'I flG'l~'W11'W~1'1fl1C1 b"ll'U 1'lJ&.J'W hh~'W fI1f['U1mVl'l1il bLG'I~'Vlt11C1G'11'l~'W~m'llJ ~LB'W 
b€l vi11~bfiVlm13J b~C1Vi1C1~B~113JbG'lfl~ b'Vl t'i1.Q ~'Ib'LJ'UG'11 L'Vl1Pl'lJB'I'Y'IV15M11'Y'1'lJB'Ibfl(?\1'11 1iI1lJlJ1 'l1lJvY'Ibfl~ 
b~m<umn'U fl1'lb~B3J'lJB'I'l~'Uul.h~G'11'Vl L"Il'W 1'lfler~1"1fL3JBi 1VlClUfl~€l'W3J~BG'I'l~ bmh.Qbfil'l~'W1VlCJUr;fi~CJ11'U~1'1fl1CJ 

, '\J ;.J 

defense system) 1VlCJbB'W1"1flJ Vi~€lG'11'l(il1'W€l€lfl~bVli'U b"ll'W superoxide dismutase, catalase, peroxidase bb~~ 

glutathione bbl9lvful11'W~G'I'IB1m~'U'U fl1'lri1~Vl€l'W3J6'1aG'1'l~1'W~1'1 fl1m~B3JU'.i~t1'Vl5fn'Y'l6'1'1 ~'1vi11~iJ€l'UlJ6'1 BG'1'.i~ 
'V'U 't '1:'\1 q'V 

G'ltG'1:l11'U~1'1fl1CJ3J1fl~'UbtJ'U t:-I6'11~b"If6'1~(lflvi16'11CJ b~€)'I';ij1flm1t bfl~CJ VlB €lfl~1L~-tr'U ~'1\l1fl'l1'Ui~CJ~~1'WlJ 1<fft~bi1'Wl1iJ 
'\J 

fl1'lb~lJ~'U'lJB'I€l'UlJ6'1B"'.it mu~16'1'Vl~Vi11m"ll'U Fe, Al, Cu i11CJ1'UG'13JB'I'lJ€l'l~'\.J1CJbflel~l"1fblJBi iit:-l6'1m:::(il'Ufl1'.ibfi~
<; '\I \I '\ 

m1~ bfl~C1~ €l €lfl~b~-tr'U '1111U~ fl1'l1il1CJ'lJ€l 'I b"If 6'1 ~G'13J€l'l 'UBfl\l1 n.Qi111t bfl~C1~ €l €l fl~b~-tr'Uir'liJt:-I6'1m~(il'U1~iJfl1'lVl~'1 fl
'\J , 

6'1mblJ'VlbYi3JlJ1fl~'U ~'1~G'I m::(il'Wfl1'l1'VlG'l~1'U'lJB'Ibbfl~ b';CJlJ1€lB €l'Ub<U1 ~ b"IfG'l ~L~3JlJ1fl~'W '1111u~ fl1'lm::(il'Ufl1'lvi1'11'U
\J '1 'U 'tI '\ 

'lJ€l'lbB'U1"1flJl9l1'11 b"ll'U phospholipase, proteases, nitric oxide synthase, protein kinases bb~~ xanthine 

oxidases 1~iJfl1'lG'l~1'1 €l'U3JG'lBG'1'l::bYi3J3J1fl~'U bfi~ufin~CJ16'1fl1~ ~'1~~(?\Bfl1'l~1b tJ'W1U'lJ€l'lb'lflelG'11"1fb3J€li (Floyd
'\'U d..J 'U 

& Hensley, 2002; Leon et al, 2013; Madeo et al, 2013; Agis-Torres et al, 2014; Ott et al, 2007) ~ '1tY'U 

bb'U1'Vl1'11'Ufl1'l'W\9lJ'U 1CJ1b~B1"tJ'1.'U fl1'lU€l'ln'Ufl1'lbfi~'Y'Im5G'1m'Y'lel'W b~ €l'l\l1 ni111~bfl~CJ~€l€ln6Bb~-a'U l\?lbbrim~uVlk'U 
bbflm';C13J (Calcium channel blockers) bb6'1~C11~B€lfl~'Vltir'U~'1vr1.y'U NMDA ~'1btJ'Ubb'W1'Vl1'11'Ufl1'l{je:l'ln'U.ymn 
b'lfl~diVl\l1fl fl113J b~e:llJ"lJ€l 'I L"IfG'l ~u 'l::"1 'Vl\l 1 fli111 ~ bfl~CJ~e:l e:l fl~ b~-a'U 'l13J (1'1 fl1 'l1 iW"tJ~flG'1lJ'U1'Y'I'l~iJfI 'Vlt(il1'U e:l'U3.IG'I

" "I , 'U 

~fl~ (Coriander) iJ~€l1'VlCJ1fl11"liIi ~€l Coriandrum sativum L. btJ'Uw"tJ1'WMl6'1 
, 

Coriandrum e:l~1'1pj
'\J 

Apiaceae bb 'Vlt'i'lL'Y'I1::U ~fl;;11r1ty11'UU'l::b'Vlfl11vwl\?lbbrl ~'1'Vll~'l1'lJ'4~ 'UfI'lU~3.I bb6'1~n~'1b'Vl'Y'l3JVl1'UfI'l ~fl~dJ'U~fl~ 
iJn~'U'VlB3J bu'Y'l1 ~vr1 ~'1 LiJ'U~tJCJlJ e:l ~1'13J1n1 'Wfl1'l'l11&.J11iU'.i::fl B'U e:lTV!1'l11l1'11 b~€lvi11~B1V11'liJn~'UVlB3Jt11 
~'UU'lt'Vl1'UlJ1fl~'U~1'Ul9l1'1 'l"lJ€l'l~fl~l\?liJ fl1'l'l113J11iu'l~1CJ'lJtJ'Vl1'1V1 b"ll'W G'11'.i" nVl\l1fl1'U~fl~btJ'W-W'l!t~€l3.I:;b~ 'I b~~ 
b~€l~'lJ11 (Gomez-F., et aL, 2010) G'11".iG'1n~ ethyl acetate \l1fl'.i1fl~fl~ EJti~'1fl1'.ibYi3J,)1'U1'U"lJe:l'lb"lf~~3J:a~'1 
(Tang, et al., 2013) b3J~~'lJe:l'l~fl~ Hi.'Wfl1'l~n'l!t1bflb~mn'U'Vl1'1b~'UB1'Vl1'l1\?lVi6'11flVlG'l1C1'lJtJm"ll'U B1V11'lhl~m.J 

http:Wfl1'l'l11&.J1
http:fl1'lb~lJ~'U'lJB'I�l'UlJ6'1B"'.it
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fl~'U1~ l';ifluVl (Wangensteen, et al., 2004 and Maroufi, et al,. 2010) 'Vln~1'U'lJ€J'l'rl'llG11m';itl1offbbnVl€J'lBVl 
Vl€J'lbY1€J Vl€J'lb~CJ 1€J v!(;1€JVl(;1:lJ8nbG1tl b~UVl€J'l ~"1il'U (Khan, et al,. 2008) 1'U'tJ';i~b'VlP18'Ub~CJijm';i1"1i1'Um';ifmnhfl 

b~CJ1nU'Vll'lb~'U€J1V!1';i 'Vl1'lb~'UV!lCJliJ bb(;1~'Vl1'lb~'U1JG1G111~ iU(;1:lJ iUi.1G1G111~ iUbv!~€J 1'U~1';il€J1~';ibd'Vl 'Vlu'-.hij 

n1';i1offb ~€J(;1Vl';i~~u1'll~'U1'Ub~€JVl (Lal, et al,. 2004) 1.ul'Un1';ifmnhfloV€J8nbG1Uv!~€Jhfl~b~CJ1oV€J'lnUn1';i8nbG1U 
~'U1b'Vl';ildlern~ij'l'VliI'11'Un1';i8nbG1U 'U€JmJ1n.if8'lij'l'VlibbnU1Vl~"ll1CJ1 'UhfloV€J8nbG1U (Thabrew, et al,. 2003) 

1'UU';i~ b'VlP18V!~1'Uijn1';i1offern~:lJ1€J~1'lCJ11'Ul'Ub~€Ju€J'ln'Un1';iin 1I91nn'l1(;1 bb(;1~hfl'U€J'UhJmi'u (Emamghoreishi, 

et al,. 2004 and Emamghoreishi, et al,2006) 'l1'U1~CJ.if:ihulV!mCJ1'Un1';iPim~1'l'Vliu€J'ln'Un1';ivl1(;11m"11(;1~ 
U';i~G11'Vl'lJ€J'lG11';iG1 nVl\J1 nern~ bb(;1 ~~~'U1~~ I91Jltusvl b~€JG1'lJm'Vl\J1nern~b~ €J1V!l~~~I91Jltusvl~bV!m~G1:lJnu~G1'l€J1CJ b~€J , '\leu , 

1'11'U n1';i'Yl1m CJ b"11(;1 ~u ';i ~G11'Vl\J1n €J'UlJ (;18G1 ';i~ bb(;1~ btJ'U n1';iG1 ~1'l:lJ(;1 1'111V! ~ bbn ern~~'l btJ'UYl'll~U(;1 n~l CJijU~lJ1 tumn 
, \J 'U 'tI 

bb(;1~';ilfll1~G1'l 1Vfij:lJ(;1 r11:lJln;ff'Ub~€J1 VfbnmlCJ 1~bbn'lllJ'll'U 
'IJ 'IJ , 

1. b~€J Pin~l'l'Vliu €J'l n'U n1';ivll (;11 m "11mlU';i~G11'Vl'lJ €J'lG11';i G1 nVl\J1 n ern~ 
2. b~€J~~'U1~ ~I91Jltusvlb~ €JG1'lJ m'Vlb~€Ju€J'ln'U n1';ivl1mCJ b"11mi"U';i~G11'Vl\Jl nG11';iG1nVl\Jlnern~, 
3. b~mtJ'U~'lbG1~:lJm';i1offu';i~lCJ'lltf\J1nern~'U1J1'U 

~lJlJ~~1'Un1ca1:5'£J (~lij).. 
ern~ijG11 ';i~lrlqj~1~btJ'U~~~€J~l'ln1CJ bb(;1~ij'l'Vli'Vl1'lbJl~'ll1'VlCJ1V!mCJ€J~1'l b"ll'U 1'11'U€J~l,l(;18G1';i~ 1'11'U 

:lJ~ b~'l ~'ltT'Uijfld1:lJ btJ'U1U1~11ern~\J~G11m';itlu€J'ln'Un1';ivll(;11CJ b"11mlU';i~G11'Vl\Jl nJll1~ bfl~CJVl€J€Jn'lhVli'U1~ b~€J 
'VlVlG1 €JU11 ern~ij'l'Vliu €J'ln'U n1';ivll(;11 CJ b"11mlu';i ~G11'Vl bb1K1~hul1U~~'U1 btJ'U b'Vlfl ~'UbCJ(;1 ~ern~ ~'lijG11';iG1 nVlVi 

u€J'ln'Um';i'Yhmm"11(;1~U';i~G11'Vl fUU';i~'Vl1'U~lCJ btJ'U~i1CJ:lJ 1:lJ'1~~~'lbml~Vi ij~b~CJ11911:lJ5';i';i:lJ'lJl~ U';ilf'1\JlnG11';i 

U'Ub~€J'Ub~€J'l\Jl n 1 offern8'U'Vl~~';i1lJ(i'lbtJ'U~ i!1I91Jltusfi~1offG11';i bb 'Vl'UJlI911(;1 bb(;1~ij'Vl~'l'll'U~l 
n1';ifldUfllJfl11:lJ~'U bU1V!11'U bb(;1~U€J'l n'U b"11(;1~Lh~G11'Vl bb(;1~8'lb~:lJ:lJ(;1r111Vfern~Bn~1 CJ 

, 'IJ 

< 

1.Pin~1'l'Vl51'11'U€J~~~ 8G1';i~'lJ€J'lG11';iG1 nVl\Jl nern~ 

'lh::1£J"u-U~fl1Vl1T'iI::1~i''U 
1. 1~oV€JlJ(;11'VlCJ1f'11G11911~1'Un1';i1'11'U m';ivllmCJ b"11(;1~U';i~G11'Vl

'IJ 

2. 1~~i!1I91Jltusvll'1'U bbUU btJ'U'Vl1'l b~ €J n ~lV!1'U~'l fllJG1'l1CJ 
'IJ 

3. G1~1'llJ(;1r111v!~bbnern~'ll€J'lmilJbn~I91';in';i
'IJ , 

4. b~:lJm';i'lllmb(;1~';ilCJ1~\Jlnn1';i'lllCJern~'ll€J'l mi:lJbnm';in';i, 
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d 
'U'VI'VI 2 

nl~~l~laL~~~U~~~l~ 

€I'WlJ~a?l'j:; (free radicaL VI~€1 oxidant) fi€l1lJl,~n~ VI~€1 l€1€1€1'W~ijaL~fll?l'j€l'W111lI1lL~~l€1~'j€lU'W€lnt:U'W
'I: \J 'I: 'U 

llJl,~~~~hj L?l~~'jLL~~ijfllllJ1€1-l1l~€Im'j Lnl1ltl~n~mLflm'W~n~ru:;L tJ'Wtl~n~~l'jn l'1imlJl'j(1 b-ill~ltl~n~mflu 

?l1'j~lllJL~n~~l-l .., ~€I~'j€lu-ill-l1'Wvl'WVi~(1n?l~I-l~'W 6i-lc.m1~\nl1lfllllJLa~VllmLn €I-lrltl'j:;n€lU~l-l"l 'U€I-lLIlll~~ 
'I: I \J 'U 

illfJ1'W~l-l m~ hJ1T'iJ:; L'U'Wm'jv1l~l~1fl'j-l?l~l-l~iLa'WL€I ( DNA) n1'jLtl~~'W ?lil 1 'V'lltlj~'W LL~:;1'lJlJ'W'U€I-lL~€I~lJLIlll~~ 
VI~Elm'j?l~l-l -W'Wi5~lfll1L~'W~ (covaLent bond) flU1tlj~'WVI~€1 b€l'W11lll1lUl-l'Uijl1l"il'W~1h1n1jv1l-ll'W'U€I-lltl'j~'WVI~€1 

L€I'WlllllllLVI~l,r'W ~l1ltln~ (Ames et aL.,1993) L'iJ'W ?llLVI\9)~IFlty'lJ€I-lhflVl~l~'lJiJl1l (Nakabeppu et aL., 2006; 

Valko et al. ,2007) jllJ~-lhfl~L~~l-il€l-lfl'Um'jL~mJ'lJ€I-lj~U'U'tJj~?ll'Vl L-U'W hfleJ~1IlllLlJEl~~-lLtJ'WtJ~lJl"illnmj 
?l~l-l?lljL'UlPll€1:;i(~~€I~1>l (Beta Amyloid) 1'W ?llJ€I-l 1~?llJ€I-l~-W'Wfl'Wv1l1,x?ll'j€llV1lj'W?ll:1J1'j(1 hJLitJ-l?llJ€I-l ?llj€l:; 

lJtJ~€I~ l>lifLij€l?l~ltJ"il ~1,x ?ll'j€l'WlJ~ al?fj:; €I €InlJ 1 €I'WlJ~iflil:;'Vh1,xLn~n1jeJn LI?f'U'U€I-lL"ll~Jli1lJ €I-l6i-ltJ~1,x Lnl1lfl1llJ\il 
''\1 ''\1 

ifmm-l1~ (Dennis W. Dickson,2004) ~-l,r'WLL 'Wl'Vll-l1'Wn1'jiw.J'W1CJ1L~€I1m 'Wn1'j,J€I-lfl'Wnl'Hnl1l'V'ltJ151i1fl1'V'leJ'W 
• • tJ I ~ 'AI 

L -UEl-l"illnill1::: Lfl~tJ 111 €I €I n6/h~-tl'W 1~LLritJ1Viu~fl'WLLflm6/itJlJ (Calcium channel bLockers) Lb~:;tJ1Vi€l€l nq'Vl5cJUcJ-l 

19l1-!'U NMDA ~ -l LtJ 'WLL'W 1'Vll-l1'W fI1 j,J €I-l fl'W l'n~ll j fl~ Ln~"ill n fl1l lJ L~ €IlJ'U €I-l L"ll~ Jtl j:; 1i11'Vl "ill n illl::: Lfl~ tJ ~ 

€I€1n6ilLI1l-tl'W jllJ~-lmj1-il-W'lJtJn 1?f~'W1'V'lj~ij q'Vl~lPll'W€I'4l;l~BI?f'j:;~l ~ 
I?flJlJ ~ ~1'W fI1'j Ln~illl ~ Lfl ~~ ~€1 €I n6il L~-tl'W fl1l:; Lfl~ ~~ €I €I n6ilL~-tl'W fi €Iilll:;~ b"ll~J (1 nv11~1 tJ1111 tJ El'WlJ~ 

't o:i9 'U , \I 

al?fj::: ~-l€l'WlJ~ali1j:;VI:IJ1tJ~-l€l~l?l€llJVI~€IllJL~n~yjl-llfl"il'j'U€I-laL~n(Jl'j€l'W (ELectron orbitaL) .ff'W'W€lnij orbitaL ~ij
, 'IJ , 

Bb~flm€l'Wl~~L~m1,JiiFl (Unpaired electron orbitaL) mi 1 orbital VI~EllJlnnll,r'W 1~tJ~El:;\91€1lJVI~€I1lJLr;lfl~,r'W
'IJ 'IJ , 

I?fllJl'j(1~lj-l€l~1~1il~-l1I1ltJBli1j:; v111,xijfllllJ111'WfI1'jv1ltl~mtJ1n'Uli1l1~lllJL~~G'15'W "l 1'W~I-ln1tJ b-U'W 1'UlJ'W 1tl'j~'W 
fI1TI'Ulm~j\91 m~:::Vltll tJl?flji'Wfifi1jlJ ~bEl'WL€I v111,xLnl1lfl11lJba~VlltJ~€I~lllJbG'1nr;!LVI~ld ~-lbtJ'Wl?frlbVl\91'lJm'VwI5 , " 
1?ffl1'V'l'UEl-ll'jfl~I-l"l \911lJlJl 'jllJ~-lljfl~L~m-il€l-lnUfI1jL~€IlJ'U€I-lj~U'Utlj~l?fl'Vl L-U'W 1jfleJ~11lllLlJ€I{ l(?ltJtJfl~€I'4l;lG'1 
al?f'j~bVI~lifd:1~~'W1~~tl~n~~11'W~l-lfl1tJ L-U'W "illnfi1:;'Ul'Wn1jVll~11il fi1:::Ul'WfI1'jLtJ1tJ~I'l!'V'I~-l-ll'W bb~~I-lfl1tJ"il::: 
ijj:::'Uunl'jfhlij~€I'WlJG'1a?l'j:; (Antioxidant defense system) 111l~b€l'W1"ll1l VI~€I?lljlPll'W€I€ln6ilLI1l-tl'W l-U'W 

, 'IJ 

superoxide dis mutase, catalase, peroxidase LLG'1::: oLutathione LL~'V'I'U111'W~?l-l€l1m:::'U'UfI1jnllijl1l€l'WlJ~al?f'j~ 
,::, 'U '\J " " 'U 

1'W~l-lfl1CJ L~€IlJtJj~i1'Vl5ill'V'l~-l ~-lv111,xij€l'WlJ~ a?l'j:::?l:;?llJ1'W~I-lfl1~:IJ1fl~'WLtJ'W~m1,xL"llG'1Jt1flv11Gl1CJ L~€I-llillflfl1l::: 
, 'IJ 'IJ 

Lfl~tJ~€1 €I n6il L~-tl'W ~-l"ill ml'WilijtJyjc.Jl'W:IJ1~1,xL~'W1lijn1'jL~lJ;1'W'U€I-l€l'4l;lG'1 a ?l'j~ LLr;!dG'1V1:;'1,nJfib -U'W Fe, AL, Cu 

illtJ1'W?llJ €I-l'U€I-l~th tJ1jfl eJr;!1"ll LlJ €l ~ ijtJr;! m:::I'l'Wn1'jbnl1lilll::: lfl~tJl1l€l €In6il LI1l-tl'W 1.111tl6i mj \911 CJ'U€I-lbllll~JI?flJ €l-l 
'IJ , 'IJ 

'" I t t.I 

'W€I nlil 1 n-Uilll::: Lfl ~tJ~€1 €In6il L~-tl'WcJ~ijtJ G'1m~ 1Pl'W1,x:WfI1'jVl~-l f1 G'1mLlJ'VlLVilJlJln~'W 6i~tJ r;!m:::IPl'W fI1j1VI~c.Jl'W'U€I-l 
''IJ , 

LLflG'1 L6/i tJlJ1€1 €I €I'W b-ill ~ L"ll~ J L ~ lJlJl f1~'W '1.111 tl ~ f11j m ~ ~'W f11 'jv1l-ll'W'U€l-l L €I'W1"ll1l ~l ~ "l L-U'W phospholipase, 

proteases, nitric oxide synthase, protein kinases LL~::: xanthine oxidases 1,xijf1l'jI?f~I~ €I'4l;lG'1a?lj:::L~:U:lJ1f1 
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.. 

e:JU!;l'j1'1Jt5TU, 

-111'U1:5'vbba~'VJ'U1:5'vvf1~~'U 

1. 	 'W.f'1. 2563 lf1'j'lfn'j1~CJn1'j~m.nt:rv,B\9lTUlJ~b~'1'1Je:J'I~l'j~n~G1B'I~l bb!;l~m'j'W\9lJ'U1tJ~\9l.nru"~lru1'W'j\9l1'U 

lJ~b~'1 (1m'lfn'j1 ~mb!;l~'\.rr\9l m'jlJb~mi1CJ'VIe:J~b 'VIf11'U1!;l~G1'1JlJ'1J'U~1'U'j1n bf1~e:J'l11CJB~lJ~m~lmf1 
\l .. ,n 	 " 

\9l:t:1\.!B e:JmQCJ'IbVi.uB\9I B'U~1'1) 

2. 	 'W.f'1. 2563 m'j~\9lJ'U1tJ~\9lnru"b~e:J~'1Jil1'Wb~Bm'j,jB'In'Um'jY]lm~b'IH'l~th:::~1'V1"il1n~1'j~n~ lJ:t:b-Yie:J, 
b'VIf'1 (f1ru~Lil;;r'1Jf'11~\9Ii lJVi11'V1m~CJ'elU!;l'j1'1Jt51iJ) 

3. 	 'W.f'1.2562 m'j~\9lJ'U1tJ~\9I.nru"b~B~"llm'WL~Bm'j,je:J'In'Un1'jy]1!;llm&/1!;l~th:::~1'V1"il1n~1'j ~n~irn~ 'YJ'U 

iJn1~CJ b~B~\9lJ'U1\9l'ULbUU'U1\91 m'jlJb~B;;r'lfllJ ~'11CJ (lJVi11'V1CJ1~CJ'elUm1'1Jt51iJ) 

4. 	 'W.f'1. 2660 tJ!;l"lle:J'I~1'j~lrrru"il1nVi~J1~eln1'jb"il~rub~Ul\9l n1'jbfl~e:J'U~ Lb!;l:t: m'jumm"/j!;l~.v1'1bfitJ'I"lle:J'I
IV v 	 " 1\ 

b&/1mllJ:::L~'1 ~liJn'l1'Uflru:t:m'jlJm'j1~tJLLvi'l'1J1~ (1'1J.) 

5. 	 'W.f'1.2559 'l'VIt"lle:J'I~1'j~n~"il1ntJ!;l'VJb~CJ'U~e:Jm1~f111lJ~lUn'W~B'I (~m.) 
6. 	 'W.1'1.2559 m'j bnu.vBlJ!;l~lJ'U1'W'j~iiil'VIt\9l1'UlJ:t:b~'1t'U b "ll\9l~'IVi1~BUg'!'j1'1Jt51.u (lJVi11'V1m~tJe:JU!;l'j1'1Jt51.u)\J,"I 	 , , 

7. 	 'W. f'1.2559 m'jf1n~1'l'VIB"llB'I~1'j~n~"\J1n1'l1J1~e:Jm'j,je:J'In'Um1:::f111lJ~lb~e:JlJ ~liJn'll'Uf1ru~m'jlJn1'j 
i~mLvi'l'1J1~ (1'1J.) 

8. 	 'W. f'1.255 7 tJ!;lm~~'U"llB'I~1'j~lrr'Y"\J1nG1B'Iyh~e:J fn'jbVi~tJ1'l11t ~bn~n1'j\9l1tJ"lle:J'Ib&/1!;l~lJ:::b~.:J"11G1~1m'VI!;l 
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