ZIHSd 10-2017-0065117

O (19) thgt?l=53] % (KR) (11) F/AWMSE  10-2017-0065117

(12) TNE3]3H(A) (43) FALA 20173069132
(61) =587 (Int. Cl.) (71) =944
A23L 1/30 (2006.01) A23L 1/00 (2006.01) ki R o e e
AGIK 31/19 (2006.01) A6IK 9/20 (2006.01) WAFIA FATF etz 99 (F5, SEheta)
AGIK 9/48 (2006.01) (72) &g Ak
(52) CPCE3]E+ Rk
A23L 33/105 (201608) EH;ﬁjé}o_:]';\] %/\B]:FL E‘_/H/ﬂi 98 609_‘;:_ 1102_—,2 (
A23P 10/00 (2016.08) HEAE WA S Gk K| o) b E )
(21) &Y= 10-2015-0171156 2] 220
(22) &A% 20153122032 o
A =127 AFAA G4 EAE 123, 1% 7075 (&
AT 20151129039 B, THAER)
(74) A&
3
AA A4+ 0 57 F
(54) o] WA 3-7tH e d-4-TIERFH Y AYANS FEHRSZ Ffdte FRAFY o, AM ==
X84 2B
(57) & <
e 37 e A4l ErTb e d FYAS fFadtoR el uEEe] O, A e ARE
ZAE e Aor, 2 e wE $3(Salicornia herbacea) 2H-E w8 g 3-7H| 2 U-4-T]3| =27} 0.
FAY4H(3-caffeoyl-4-dihydrocaffeoylquinic acid)S I M EZ M e$1S& |, phospho-eNOS(endothelial
nitric oxide synthase)® LS F7HA1A NO(nitric acid)o] AAZe] F7H=a, AHE NO7F dHe= &

g5 o] F&I(smooth muscle)d] oJ¢hg Frmsto] ddg oA 7IBE udSt, THAs}, ddeHdd, Hdd
A%, dxERAE e dedd o Ao o, M e AR 2AER FE&3H ol8d F i

CDCQ(uM)

(8

2 I ]

]

€DCQ (uM) - 5 10 20

Fluorescence intensity
(Fold of control)




ZIHSd 10-2017-0065117

(52) CPCES|&EFH
A6IK 31/19 (2013.01)
A6IK 9/20 (2013.01)
A6IK 9/48 (2013.01)
C12Y 114/13039 (2013.01)
A23V 2002/00 (2013.01)
A23V 2200/326 (2013.01)
A23V 2250/02 (2013.01)




ZIHSd 10-2017-0065117

7] &ska 12 FAIFHE -7 ed-4-g3 =27t e d FAYAH(3-caffeoyl-4-dihydrocaffeoylquinic acid)
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79 W (endothelium)E B934 (vasoreactivity), 4% &4 @y 1z g2 AEe 2] 9
ol So tE g FNAS FAAYE o F83 gaS k. gl AAAEE NO(nitric oxide)
= d9s B3ss M ZEHd BAR, 9y 332 AEE odAA dus FHsE I3 o, &4%
NO AZAGANAE T A3 (atherosclerosis) 2 TS hypertension) <9 dx AZ}S  Zg o),
NOS(nitric oxide synthase):= 0, % HZFx} Yzdolu= olfd Y7 QE= ¥ A 0]E(nicotinamide

adenine dinucleotide phospate, NADPH), Z&Wl oldld ¢ /wE @ 2E =(flavin adenine dinucleotide, FAD),
=l EewEY el =(flavin mononuc leot ide, FMN) , 3 (heme) , H Eg}slo]| =2 ulo] 9 T
(tetrahydrobiopterin, BH4)9] &) &ol L-ol=27|de] Wt A4 AxZHE NOE TAAZI= 3 259 a4
o, AF7HA &EZ NOS o=, n-NOS(neuronal nitric oxide synthase), e-NOS(endothelial NOS), i-
NOS(inducible NOS)2] 3FF7F =4, ©o] T e-NOS7} &3 oA NOZE AAst & 7|5 Z4dd #A3i),

88 | 3% (Salicornia herbacea)E $-@ugl Adlct fHd Agles defite] 2 T3] 9% e EE5niy)

1% EE9H, AA Bl s E ) dlo] Az xeur v, Fo Hare] oshHel MFE Ao "gt

Z"2, dEY figEzoE "Ax", "EX" EE "AX"E V)FH0] glon, e 4TS Am:stal zHA

& Fole Aol o WIztay AuARZ de AREEo sih. e & Qo 2] H4 3 SRS Qlefar,

} A, A¥Y, 8%, TdxH, ZEAAY, WA vlsAst, @A 7153,
)

, 2011-0081007% 0| &= 3% WaES Iist= 1 ot = JAE =S ds) A
I 9lon, FFE2ES A 132315750 E 3-71H L U-4-T] 5| =

oF Aol A& oF3t 2AECl s /MAlstaL Ak, SHAIRE & o] 3-719] @ d-4-1] 3]

o= Ffate uAste o, A Ee ARE 2B deiA= ok A vk ik

2 g Arlet 22 g g8 EEH Ao2A, B IyAES Fx(Salicornia herbacea) 25-E 3-719
S d-4-t)F =27t oY FHYAH(3-caffeoyl-4-dihydrocaffeoylquinic acid)& Eglstgs, A7) 3-7Hed-
-yt ed  AYAS Aoy AE]  AE5tS Wl phospho-eNOS(endothelial nitric oxide
synthase) o] HAZFS F7HAA NO(nitric acid)®] AAFS T7M7IE 1S Eigo=zn, & Iys g3}

ik,

A9 sd +Y
A71 0 IAAE AEFT] ske], B dweE 37 e d-4-t =2 oY FAYAH(3-caffeoyl-4-
dihydrocaffeoylquinic acid) T+ o]o] A& faAdio=m &l dAdde] o = QA A7 )52

W 2es At

rek, 2 e 37t e d-4-ts =27 Y FYAH(3-caffeoyl-4-dihydrocaffeoylquinic acid) HE& 2F%}
Ho 2 38715 ol AS FEAELRE Fiste duEF] O e A58 ot 2YES AT
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4-dihydrocaffeoylquinic acid)S HIAWIA|E H2S wl, phospho-eNOS(endothelial nitric oxide
synthase)2] WHAZFS FT7FA]A NO(nitric acid)e] AAZo] 7L, AAHE NO7F o=z fFulyo HE
(smooth muscle)®] ©]$+S Gwsle] ARG oA 7R n¥et, FwAst HFEWAs HIAAsd, wxd
A3 == e d3 5o daAse A, A B A58 2AAERE F&3HA o&E & Utk

it

g 7ML 01—4—‘:];] g ed HAYAH(3-caffeoyl-4-
dihydrocaffeoylquinic acid)S s=HE AWM E HelstdS w, AE AEE(cell viability)S e
o gz ot} CDRE 3-7tE|ed-4-ts| =z oY —:H‘:‘.*J(S—caffeoy1—4—dihydrocaffeoy1quinic
acid)°|t}.

=28 B odwwe A AAdd w2 3-FtEed-4-ri =2 ed FAYAH(3-caffeoyl-4-
dihydrocaffeoylquinic acid)S s=¥H=2Z dAYIAE #2s9S wl, phospho-eNOS(endothelial nitric
oxide synthase)®] &S UElH Zolth. B-actine 2 AEEo|T}.

= 32 E odwe A Ao wE 3-IHed-4-fI=ztded AYAH(3-caffeoyl-4-
dihydrocaffeoylquinic acid)S s=H=Z AN A FEd Ag3tdS wl, NO(nitric oxide)e A HEE A
WAL FEm 7 AP(A) 9 345 a2 B)E YeERd Zolt.

T 4 B dwe A AAde]  wE  3-IHed-4-hI=ztded  AYAH(3-caffeoyl-4-
dihydrocaffeoylquinic acid)S 3 AEo AlzPEZ A889S w, phospho-eNOS % NO A ##H A
A @l PRA(protein kinase A)(A) 2 CaMKIIa(calcium/calmodul in-dependent protein kinase)(B)e] 2
S e Aoltk. B-actine Y HEEo|T},
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F RAAES AT

A7) 3-719| 0. d-4-U) s =27 0. AYALS &= (Salicornia herbacea) 258l E#® AY = o}, old

ARE A et

A7) doAse s94st, n¥s, HEDAS, GxI0AS = dEsHEsd 5 o), old AFER &
=

A7) Ao o e XS AV FAE 2AES I AEANA phospho eNOS(endothelial nitric
oxide synthase)?] W3S Z7FAA NO(nitric acid)e WAHFS Z=7HAZ 4 o}, o]d AR =
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AAld 1. Fx2HE 3-7H¥ L d-4-H3| =271 A AY4e] £

AEor Al A AFH S 1.5kge] Fx AZRES HAsta 100%(v/v) WErE= 34 et FES] 7
T, 2 RS 60T FRAA AEEHT s F5HE 109 FTFHT dgetdvt. S/HF =AW
e FEES 209 dHoAHCIER MF FE3I ETS L U, AV ETS 60T FxoA #éhs
3l B3 EAstE oA HCIEE AASULE. dEolMHCET AAR 3] E5S TRTO HIFs)
¥ folojo] ofo]xy-20 ZH FIARulE1# 3 (Diaion HP-20 column chromatography)oﬂ TAANA B2 AH
g ol 30%(v/v) HWEE &Moo FHEHS FESIY G4 BEES AT o F, AV &4 BEES #
deFete] o] wghgo] o] mgkEe] FPshE Auhd s gof o] 2]-20 7er4(Sephadex LH-20 gel column

chromatography) ol Al Z7/MAA &4 REES AAaL, 7 BEES WC 2 DS ZH A2ZvETHIONC gel
ODS column chromatography)ol Al A Z7ANA 20%(v/v) oA ELO]ERH £8dS Zujg Al83lo] &N A
RUIEIHIAE o] &3t B, 7|wA Ay, 352 139 Ze 729 FFEQ -7t ed-4-t =
279 9.Y FHYAH(3-caffeoyl-4-dihydrocaffeoylquinic acid, CDCQ, molecular formula : CosHoO1p)S ST},

Ao 2. EFNAHAZAA 3-7H 2 d-4-T S| =27l oD AYLe AXEY &<

B g o] 3-719 9. d-4-ts =279 9. d AYAHCDCQ, 3-caffeoyl-4-dihydrocaffeoylquinic acid)o] AEZ=
ol gl sEEdA BRlsr] 8, dIWFHAE 1, 5, 10, 20 H 50 uMe] CDCQE A te] 24417t nlj et
3 MIT(3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide) A1 Z]E(USB corporation,
cleveland, OH USA)E o] &ste] A AEE(cell viability)E =A3s9tl. o2 93, EA.hy926 AZE 48-
2 ZgolEd 1x10 AE/AE HFete] 4A7 Bob vl TS, 500109 ATuFAS mA AN A7)
(DQE s=HE FAato] At T 24X 7F &<k Wi Yds 5, 2 AE7F AgE AE e 96-9
ZHolE 0.2mg/mee] MIT && 7+ Aol AHgs F 30 HFS A AT, HFS B So|s AFSol

ka3l 100x02] DMSO(dimethyl sulfoxide)E& H71she] A4 (

E BAVE 550meld FRED 4 }oﬂrﬂr, < A

CDOQE A 8IS wf, 50 uM o]ste] FXolAl= AxE=s

32
29

2,

[e O_Lz
O g o Ao
1_4
o
=
o

AN 3. RUFMEAAN 3-71H2.9-4-0F =27 9d FAYA Ao w2 phospho-eNOS(endothelial
nitric oxide synthase)e] 2@ Ui ol

EA.hy926 A3 X dgo] 3-7t3 e d-4-t3 =27t o d FAYAHCDCQ, 3-caffeoyl-4-dihydrocaffeoylquinic
acid) & 1AIZF oF Agste], F AE &8 d(total cell lysates)S I, =l BEF B4 S5 A7)
A E &3 el phospho-eNOS(endothelial nitric oxide synthase)2] ¥& %b}}% gy, 1 A3, =
20l RAE wmpe}l o] A Eoll A (DCRE 7)ol whe} phospho-eN0Se] ¥l gfo] s o o7 Z71el3
< A & UL

o

AAd 4. FNIAAEANA -7t L-4-TF =27 e d AL X 2d & NO(nitric acid)e AA &<l
HIAN I A E A NOe| A AHZE+= DAF-FM Tt obAlEl©] E(4-Amino-5-methylamino-2',7'—difluorofluorescein
diacetate, Molecular Probe, OR)E |83l Z73lsitt. SAUIMEE 96-9 Z o] E 5x10'cfu/me] =
=2 BAAFHG. AxE AFER A 12A17F B¢k vk o 37T A FBS(fetal bovine serum)”} §le
=l A 3A17F wjeksk & [-NAME(L- N -Nitroarginine methyl ester, NOS inhibitors, 100M)& &3 w3} %
Ak FoR FiEste] 30 ¢t AT, 1 %, I (DQE 60 T AT, 3 IiA
¥E PBSE 2¥ Aol 3 10uMe| DAF-FM UtlolAlE|o|ES 2087 A elstdtt. wiX S Al ASL Aol 4%9]
g2 54 d3| =(paraformaldehyde) & AF838ke] 583 MXE IAHAZ & U] FBSZF Sl AR wA| sl
FBARAEE =A8UTE. o] 7)(excitation) TS 488nmo] i DAFe] NO7F A=W 515mmel 4 ¥F3<S dith. & 3
WAL 331 7 (Total internal fluorescence microscope, Nikon, Japan) AFZl 2 wlo]F 2 Zo|E F4
7](microplate reader)® A3 AHEZ vebd How | o]E ZEa) oI M EdA CDOQY el 9ste] NO
o] Aol wroEH R FUIEISS & & A,

Mo ot
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AAle] 5. BHAWIAEANA 3-IH e d-4-T3 =279 e HAHA A eje] wWE phospho-eNOS H NO A4 ##
Azxg gide] d ¢ &

EA.hy926 A|3zel 20 uMe] CDCQE 10, 30 2 607+ Agfsto], & A S (total cell lysates)S AUL,
d28 B3 BAS E5 A7) AE £a W phospho—eNOS &d ## Az Adgd dds zAEGon o

A3 = 4o A" wle} o] B odkgo] (DO Al AY @Al PRA(protein kinase A) 2
CaMKIIa(calcium/calmodulin-dependent protein kinase)®] WS ZF7MA|71= AL &Qlsk 4= gy, w3
A7) AeAG A PRKA 2 CaMKIlao] #d o] 59} phospho-eN0Se] ##H AL 2F2l15t7] ¢J3f, PKA L CaMKIla
o 747 AAAY] H-89 P KN-93& AF&3ISitt. EdAUFAM xS 747t JAAE 1AIF AAHE T F 20 uMe]
(DQE 1AIRE AEsle, & A &3ds A, A28 EX F4S T3 7] Alx &3d We] phospho-
eNOSe] EFS Aol om, 1 At = 5o AHAIE wpeh o] I A EA AT ThEdl PRA B
CaMKITag] 2&o] CDCQel 2|3+ phospho—eNOSe] & #oidhs Faldd 4= A},

e
_\:JA

b
e
S
>
N

] Asdg g PKA 2 CaMKIla9] #d oo} N0 A9 #HAFS s e, A7) AAld 4
o} 53 WHo T PKA E CaMKIla®l JA|AIS1 H-89 L KN-93= &Iy Al Ee] =2
b H2ske], DAF-FM tlopAlEH o] E(Molecular Probe, OR)& ©]&3td FFAHLEE FH45AT. & 6&
WAL 333 1) 7 (Total internal fluorescence microscope, Nikon, Japan) ARl 2 wlo]mZ 2 Z#olE 147]
2 AT A%E JEd AoR, olE T I AEAA CDCQel ©)g NO Aol Aodg o

=9
=2
1201
L1 M [
80 4
>3
2 E 601
.gg
g‘s 40 4
o X
~ 20
O L L] L 1) L T
cDCQ(uM) - 1 5 10 20 50
z=02

Phospho-eNOS |~ = — =

B-adin T TN WE—— —

™M) . 5 10 20
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