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luteolin-7-0- dlglucuronld L
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A7] FEES diaion HP-20 resing AAlete] =719 RIES Axae o Axd RIES
preparative HPLCE ##]&lo] NMR, MSE FXE TAHE JAHO R o]|FojxE ZEH wol= vjFA 313E 9

Azw s At

7] VDT(Visual Display Terminal) &% 57 /A8 <Fshs 2AELS 77§39 Weel wet A,
e, 3, #AY, A, 2%, #@Y, HlEA, ANE 5 wd9E /I &35 zZke= VDI(Visual Display
Terminal) &9 ¢t5At AL kst 2A4EZ

ugo] g4
Boubgol xz=7]|e FEREZRY EY3 3gE, 53] luteolin-7-O-diglucuronide ¥+ apigenin-7-0-
diglucuronides FEAECZ $73k= VDI (Visual Display Terminal) 379 <t5ak /MA-E oFsd ZAHE

o PEY wouRy Fud wFoAPBIATY oghy PER N0, 6P T 27 2L [Ca 17 T Bx,
TEATS SO REEA HEE o)gy - AR cGMPE STHAA wI R A a3 Jdes 5
o}, o|2XE AA=I7|RRE FEHHE luteol1n—7—O—diglucuronide ¥ += apigenin-7-0-diglucuronide 3}3H&<
U HAxPH o2 VDT(Visual Display Terminal) 539 <At 7IA a¥E zte F83% oty 2AE
9D 1% VS RAE ZEERE AEE S AT

e T8 A=71d FEEd FqEol e #f=S vEd adolth. ()2 luteolin-7-0-

diglucuronide, (2)% apigenin-7-O-diglucuronide, (3)< rosmarinic acidZ v}epict.

T 22 CLpAIEE o] &3 2p=7| FEE2 RS AAF JA a5 Yepd adolth, A MIT assay(AE 54)
B: ROS =3
T 32 E72HE B ZEAZAdAM =27 FEEL oY ayE yelhd adolt),

T 42 s HEZ(hASMCs) ol e 2F=7]9 FEE GMP 2 cAWP I3 W3S yehd ootk Ar 15,
30 2@ 0% =oF cGMP &= B: 15, 30 % 608 E<F cAMP &k

= 52 v HIZ(hASMCs) oA =719l FEE<] PDESA ¥ PDESA &4 oA axts e
PDE5A 273 B: PDE3A &4

=
5
o
o
)
=

E 6 tEW PR (hANCs) M) =79 FEEe] [Ca ] X WEE Ll 2o},
= 7S OE WE (hANCs) A ] =79l E2EEe] EI-16] ol S=E [Ca 1/ 3 o4l &S vberd

Ap=7129) FEEZFE 283 luteolin-7-0-diglucuronide, apigenin-7-O-diglucuronide 3}3& ¢

©
i
QL
[N
N
g2
A
\d

ZEo A 23 luteolin-7-0-diglucuronide, apigenin-7-O-diglucuronide A& A3}E 1}
E]r‘ﬂ]:]'. (A—l) luteolin—7—0—dig1ucuronide9] 3ets F%, (A-2) luteolin-7-O-diglucuronide® HPLC +#4].
(A-3) luteolin-7-O-diglucuronide® UV spectrum, (B-1) apigenin-7-O-diglucuronide® 3}s+& +%. (B-2)
apigenin-7-0-diglucuronide®] HPLC ¥4 . (B-3) apigenin-7-O-diglucuronide®] UV spectrum.

= 108 A=7|Y 94 FEEY F2AR 9 BFEAZ W wE luteolin-7-0-diglucuronide % apigenin-
7-diglucuronide 3&%E9 545 vebAT. FD; freeze-dried, 21 %, SD; spray-dried, E5F4A%

B 11 A=rd FE2E9 b REY wor RH R BGTA Azl wid AlE 54 R nitric
X

oxide(NO) A4 IS ebd 1ol o] TAAZXE AXEA (A) 2 N TF (B)

=
E 2% A=7]d FEE SD AES] wow HE ZEd BEZA AEe diE P R cAWP 3 sk

FUO
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eld addold, xp=7|e FEE FAAZES cGIP (A) 2 cAMP (B) W3}&olt},
T 132 #A=7|Y FEEY SD HE ToR FBE s BEA AMXd st [Ca i 5% wsles Yehd
agolt}, (A) 27 2FEe] SAAZE] SD ratiE Red A AEe [Ca 1/ FFS vAE 9T,
(B) #=7] 3529 FAAZZ0| S rat¥E L@ RPAT AT [Ca i FF AL
T e QE 7o HS FAIY J2E fEd & A=7]d FE5F 100, 200 mg/kgs 39 T AFFAT &
AE = cGMP T WakE S T el
T 152 A=V FEE2EY 28 sstEdd gk SD HES] FoRRE Rl BYgtA Ao gk cGMP
shef Wslegs cGMP $heF Wslgs yephdth

gy e Al et AL Y&

[0016] B kg o] VDT(Visual Display Terminal) S39] <t5al /fAg et 2AEL =7 FEEZYEH £
st 3EgES faAdRoR sy, o]kl E o wltgol AAdoie =7 FEEZEH BEod
g2 2 A, luteolin-7-0-diglucuronide, apigenin-7-O-diglucuronide #IES o2 Eo A3ty A3}t

2 HAsr] Hsted AR wE x=ry] FEES luteolin-7-0-diglucuronide, apigenin-7-0-
diglucuronide &% ®W3} zlo]E g2lsit).

[0017] A7 EFolwol= SFEL w9 BYAITY ol¢ QAR QP FEHES FUMAA FHFE BEYATS o)l

T YRE A AyE FRlESit).

[0018] ol A7) ZEtR ol =ujd A 3gES &) 3skA 18 A HE luteolin-7-O-diglucuronide, 3}7]

gatal 22 FAEHE apenin-7-0-diglucuronide® o] FoR oA AElx = v} o] Atolt),

[0020] AAd 1. s FEZ ME(in vitro) € E7] £ BZEAZ(ex vivo), ZAZH(AAF LA D)X 2=

7] FEEY 9= 83

[0022] 1. A=71Y €5 FZ& A=

[0023] 22719 (1Y) kg 108] FHFTE ]85t 100TAA] 3AZE 5 €5 F23UTE. 7] FE28 & FE=

S A w5 2 5F Axso A=V 99 sEUERE 650gs AT

[0025] 2. HPLCE o] 8% A=V FE2E9 AE 4

[0026] 22710 dFFEEe] AEEA Agd HPLC #XE YL 9100 HPLC system ©]™, Z#& Triart CI8 plus

(250 x 4.6 mm, 5 um, YNC co. Ltd)E AF&3}th. o]&74S HekE(o]sd A) ¥ HPLCE S/ (ol&*4 B,

0.1% formic acid)ol™, wl&=9] H&S 30%(0~10+) Al 30~50% (10~304), 60%(35-40+), 60~70%(40-454),

70~100%(45~53%), 100%(53~56%) 1g8]a1 wxZHo g 30%(56~60F )= FAs¥ L, F£5L  1nl/min,

UV/VIS(9120) AZ7]E o] &3}9] 325 mmoll A EA519t}.

[0027] L 13 HPLC B4 5 B8 A=7|d FE5E9] FqaH de IFES vepdt. A=71d deFEES IPLCE

ol g3t EA3 Az, F2& EZHQ rosmarinic acid, luteolin-7-O-diglucuronide, apigenin-7-0-

diglucuronide 3SIFEEC] FHEH de AS A ¢l EWHo| EAJE (1) luteolin-7-0-

diglucuronide, (2)+= apigenin-7-O-diglucuronide, (3)- rosmarinic acidE e},

[0029] 3. CLrMEE o|83 ROS &F

[0030] CCu AEE 5x10° cells/nl 48 well plates] HFaldomn], 84 ~EdAZ fws7] dste] Hassrs

(H02, 200 pM) 2A1ZF B¢k A 3 F =7] FFE(50, 100, 200 pg/ml)S 24A7H5<F vbSAl AT, AE

542 NIT HHS 53t S4s8lt. ROS S4E 37l fste] wiXE AlAS PBS= F ® MEs & 1%

Triton X-100 (PBS)S A glate] 37Tl 10% 5 AEZ lysis AIAT. DCF-DA (10 pM) ¢ A4 30

B Zol ukgEt. wke & A ELE x7F PBSE F WM AFER S fluorescence spectrometers o]-83

excitation 485 nm, emission 530 nmol| A =33},

[0031] T 28 CLpAIEE o] &3 2=7]19 FE55E9 ROS A oA 235 vekdith. A= MIT assay(Alx 54)49E
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YEla B ROS 54 ZAxE vepdcr. 2=7]Y FEE (50, 100 2 200 pg/mb)> CCpAlEe] A4 ¢lo]
HoOz0l o8] =9 23t AEdg s B2 ROS S 5% J&4S A= AL e,
4. BE7 ¥ BRYZA o|gFE =

AFEEZA E7(2.4~2.7 kg)E FYsta 34
=

2 A
1 EHE(12)S SHFAE Fob 44 nHA
j

i

RFAE HAHL A 95%, o|xtslekAs 5% E3VIAE F7|A7]AL Krebs-Henseleit (CaCl, 1.5mM, NaCl 118

mM, KC1 4.7 nM, MgSO, 1.1 mM, KH,PO, 1.2 mM, NaHCO; 25 mM, glucose 10 mM; pH 7.4) <o Yo] AdS #3

sk, meplRe £Ee FY EAXRAE AES] 1g9 R5E sbste] @%start. i For A
RS g3t A7, b4t A171 F carbachol (100 pM/ml)S d7bete] ZAZAT. ofAw 42 3 2p=7)
[e)

ol FEE (100, 200 pg/ml)S RFAZ H7bate] ojh&S Elskglvt.
T 38 E7REE B3 RgAZA (27Y FEEL ol ayE YR, 27| FEEo] EVEY
B Folgh RekAte] ool g&S v X=X s3It & carbachol (100 pM/ml)E o]&3te] E7]e] B

S 100 2 200 pg/mLe H7FEte] o9& #eltt. FHS(control)E H

)
= k=4
F& A @gom, W] A=y FE3E 200 wghle FIHOE

5.1. cGMP % cAMP 3+

off
||
o,

Primary human aortic smooth muscle cells (hASMCs)-> ATCC (American Type Culture Collection, PCS-100-
012, Manassas, VA, USA)ZHE FU3FF o™, vascular smooth muscle cell growth kit7} H7leo] =

Vascular cell basal medium® = 5% CO, incubatorolA] w3}, hASMCE 6wellol 5x10° cells/well & &5
5

kil 24 A7 b aABIE AF Y. ¢HAEE A7 F 3-isobuytyl-1-methylxanthine (IBMX, 1 m)E 10%&

o A AP & =719 FEE(50, 100, 200 pg/ml)S 15, 30, 60 Fot WrSAH Y. =V] FEE
cGMP 2 cAMP &3S ELISA kitE o] &38lo] =As9t).

48 e HIZ AFAe] =79 FEE GMP Z cAWP = WIS yehid. AR 15, 30 © 60E
b cGMP kA Ftola, BE 15, 30 ¥ 608 9t cAWP IF=ATE vt = =79l FEE(50, 100 2

5 Hog BgtAe olgkm A U WP FHS F= oEHOoR FUAFoY, T
2=719) FEEC RREAIZPE (15~60%) 2 QP e T7M171E 3s SQlsigitt. wide 2279 F&5&
2 cAWP = Wglol= S vAA Ut

H
Lo
e

5.2. Phosphodiesterase (PDE) A& A

PDESA ! PDE3A A& kit (BPS Bioscience, San Diego, CA)9] Wil wtel &A 3} tl. = Reaction mixture
(PDESA 10 ng/ml, PDE3A 20 ng/ml, FAM-Cyclic-3',5'-GMP, FAM-Cyclic-3',5'-AMP 200 nM)E 50 ulL® 7}k
ou, =78l FEE (50, 100, 200 pg/mL)S H7FsFATE. Reaction mixture® A-&oA 1A% 5 REEA]
Z Y. Diluted binding agent (100 ulL)E H7}8I3 ©HA] reaction mixture® 1A13F &<QF WA AT, ZF AR
9] &34 polarizatione excitation 480 nm, emission 528 nmol| A =33},

52 5w FIE AFEol e A=71Q FEE9] PDESA E PDE3A &4 A vtebdith. Ax PDESA &4 2
=, BE PDE3A EAAHE yehdd, =719 FEE (50, 100, 200 pg/ml)S s% oJEH o2 PDESA A
AAl stglot, PDESA &4 ofAlcl= obtd FFE WAA gt S A=7] FEE 50, 100, 200 pe/nl
oAl PDESA &AS Z}z} 51.23+0.29,42.42+0.13, 36.58+0.37% JAES Yelddct. wals xp=7] 3

s
2 cGMP 7ol ofa] Hasre] ojgtel S WA= AS & 5 U

i off g K

5.3 [Ca 1/ &% =

Zhgol e WA H33E A<l acetoxymethyl-ester form¢l fura-2/AM (fura-2/AM ; Molecular probes, Eugene,
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OR)& ZrfolR EXEAR AR, 2S x3a3k Abejol A HEPES bufferoll 5 uM fura-2/AM, 0.001% F127

o} A FEo APt ALo A 60 7F WA 71T}, HEPES buffer® 3] M|23 4= buffer® 587 T85Fn ¢

Azl A7}, =7 A FEE (50, 100 2 200 pg/mL)S FEEE 100 23 £AHE Astgg. e w
by %

AR F =TI G FEES T sEY 10023 A et

pud

=
Bgk A3l endothelin-1 (ET-1; 10 nM) A 2]ste] 100%7F A=53 & x=7] 9 FF& (50, 100 2 200 n
g/ml) & EEEE 100 27 SAUE Hslth. ol EE bufferst steEde] Hee FHd o #7 &
ol o]&] o]Fo] Hr}t., WIZoA tpeE W AFH Aol VS E3) 340 nm, 380 nm FFo] Ho] MEiz o=
Ao =&F ek, wl 2% FAS 2 340 nm, 380 nmol A AFHE #9339 ow | 515 nm long-pass filterE &
F}&te] Eo]2 emitter fluorescence light® Cooled CCD ZHHEtE Ay tlxdE &3} BX7)d 9& 340

nm/380 nm ratiodtS AU},

o UEY G ALY 279 FEE

= 6
EAR D AL 5 A= FES
[e)

12

A

T HstE et S 327 FEE
50, 100 % 200 pg/ml)S & oEX o7 RFTA 9

4 2
e ot

—~
=

= 7E A=Y %%%0 e Bt AEAM ET-10] oJsf) =g [Ca2+]i & JAladsE vepdk. ET-
&% 50, 100 3 200

FJ
=
(=]
o
=
\/
O
=
=
w2
=
S
w
X
e
=2
et
N
NS
O
ol
2
o
o
&}
X
i
i
i
ol
tilo
ol)J
N
NS
>
ﬁi
o
R
N
N
HS

=
ES
ug/ml A7kl [Ca 17 BE S ST A, HF=7)9 FHELS [Ca )i LS FOHoR FaAAY.

AAd 2. SD ratoZ2HE EEI RIAT HAEZ FF A=R7] FEEC FHHe] de luteolin-7-0-
diglucuronide, apigenin-7-0-diglucuronide ¢ =3 =& &3}

1. A274 E5 328 Ax 4 SFhwolmwPA JiE £

Apz7] 12 3kgs FFFE o] g5 100ToA A7 ¢ FE39. A7) FEE FEES Y 5F
335 54 Ax 9 B Axsle] =27 ¢ 52 (650g, 21.6%) 2 BEFAZXE(669g, 22.4%)) & &
Stk
AR .

22719 FEEZEH FaAdEe BEsh] st A=71Y d45FEE 2LE Diaion HP-20 resin o H7FskA
oy, B3 we&S 30:70, 50:50, 70:30, 0:100 & H|EHE &8 oz geant. HFH o oAE AS
Sg5te] 5/ BEES 55T o/ BEE T AAA AEEE (30:70)2 preparative Waters HPLCE o] &

~

3Fod compound 1 (150 mg, purity 96.7%), compound 2 (50mg, purity 96.4%)S 3533},

FZEZRE 293 luteolin-7-0-diglucuronide, apigenin-7-O-diglucuronide 3}3+&E £

1-3. NMRE ©] &3 7% &7

A7) AAld 12014 Foj® ZZ, compound 1 Z compound 25 NMR % MSS o]&3te] ZZ luteolin-7-0-
diglucuronide™ apenin-7-O-diglucuronidel.® T%& SA3}UT}. 9= A=V FEEONA EI
luteolin-7-O-diglucuronide, apigenin-7-O-diglucuronide A% A3} e (A-1)
diglucuronide® 3s&E %, (A-2) luteolin-7-O-diglucuronide® HPLC #41. (A-3)
diglucuronide® UV spectrum, (B-1) apigenin-7-O-diglucuronide® 3}3% Z. (B-2) apigenin-7-0-
diglucuronide® HPLC #4]. (B-3) apigenin-7-O-diglucuronide® UV spectrum.

b

i

luteol in-7-0-
luteol in-7-0-

Z+7} A% luteolin-7-0O-diglucuronide™ apenin-7-O-diglucuronide®] NMR % MSo EA FxE= vs3
Fda=

1) luteolin-7-0-diglucuronide®] #AI4-%

Compound 1, buff powder,  ESI-MS: 639 (M+H)+}HNMR (500MHz, pyridine-d5) & 4.25~4.74(1H,H-
1G1uA2),4.38~4.76(1H,d,J=7.2Hz ,H-1GluAl),4.92(1H,d,J=9.5Hz ,H-5'"'),5.57(1H,d,J=8Hz ,H-1"""'),6.05 (1H, d,
J =Tz, H-1'"), 6.82 (IH, s, H-3), 7.13 (1H, d, J = 2Hz, H-6), 7.17(1H, d, J = 2Hz, H-8), 7.21 (1H,
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[0066]

[0068]

[0069]

[0070]

[0072]

[0073]

[0074]

[0075]

[0077]

[0078]

[0080]

[0081]

S=50l 10-2126635
d, ] =8.5Hz, H-5"), 7.43 (1H, dd, J = 2.0, 8.5 Hz, H-6'), 7.85 (1H, d, J = 2 Hz, H-2").

13CNMR(IZBMHZ,pyridine—dB) §72.43(C-4"'"),73.16(C-4"""'),76.02(C-2"""),76.80(C-5""),77.40(C-3""),77.62(C-
3'"'"),78.06(C-5"""),83.89(C-2""),95.61(C-8),100.06(C-1""),100.64(C-6),103.77(C-3),106.57(C-
1'''),106.75(C-10),114.49(C-2'),116.57(C-5"),119.47(C-6"),122.46(C-1"),147.47(C-3"),151.61(C-
4'),157.55(C-5),162.46(C-9),163.47(C-7),165.00(C-2),171.79(C-6""'"),172.37(C-6"""') ,182.61(C-4).

2) apenin-7-O-diglucuronide®] ¥A4+%

Compound 2, buf f powder , ESI-MS: 623 (M+H)+ . 1HNMR(SOOMHZ ,pyridine-d5) §4.25~4.65(11,H-
1GluA2),4.38~4.77(1H,d,J=7.2Hz ,H-1GluAl) ,4.95(1H,d, J=7Hz ,H-5""),5.58(1H,d,J=8Hz ,H-1'""), 6.08 (1H, d,
J =7Hz, H-1''), 6.81 (1H, s, H-3), 7.13 (1H, d, J = 2Hz, H-6), 7.16(1H, d, J = 2Hz, H-8), 7.20 (1H,
d, J =8.5Hz, H-5"), 7.29 (1H, dd, J = 2.0, 8.5 Hz, H-6'), 7.80 (1H, d, J = 8.5 Hz,

13CNMR(IZBMHZ,pyridine—dB) 172.46(C-4"'"),73.16(C-4"'""),76.02(C-2"""),76.83(C-3"'"),77.43(C-5""),77.63(C-
3'"),78.06(C-5"""),83.95(C-2""),95.60(C-8),100.06(C-1""'),100.78(C-6),103.69(C-3),106.57(C-
10),106.79(C-1"""),116.57(C-3"),116.57(C-5"),121.82(C-1"),128.74(C-2"),128.74(C-6"),157.56(C-
5),162.46(C-9),162.52(C-4"),163.58(C-7),164.63(C-2),171.78(C-6"""),172.36(C-6"'""),182.64(C-4).

2. A27|d 45 F& A=Y BE F3FJE T4 Pl

#}27]9) @*%%%91 SANZE 9 BrAzEY 3920 FEAS WPLCE Eote] AREAS . A
¥l HPLC & X+ Waters series HPLC system (Waters corporation 34 Maple street Milford, MA)olw, Z#
15

Triart Cl plus (250 x 4.6 mm, 5 um, YNC co. Ltd)E A}&3}ATh. o] TAL wEre (o] 54 A) ¥ HPLCE
T (o1& B, 0.1% formic acid)el™, =l&2¢] BlE-5 30%(0~10) oA 30~50% (10~30%%), 60%(35-40%
60~70%(40-45%), 70~100%(45~53%), 100%(53~56%) 1&]a wmix|=o g2 30%(56~60% )= Fd3dal, F&
ImL/min, photodiode array (2998) H&71& ]85t 254 nmoll Al #4315},

fo > o\ o oo

108 42719 95 FEEY

lucuronide 3}E9 TH5AS

ARz 9 BERAZ Yo wE luteolin-7-0-diglucuronide ¥ apigenin-
vEbdT. FD; freeze—dr1ed, TAAZE e, SD; spray-dried, &

rUOo

]_

ol

4, F=

LI HEFVIE A wFEAUY. 5E dFFEE
o, Uz d¢FEES BFEAZ7|(Spray dryer)
FAZE luteolin-7-0-diglucuronide &< Zt
iglucuronide &2 717} 13.04 mg/g, 14.01 mg/g o2

THTFE FAS 9 T/HS 30LE JFsta, A7)FETIE 100TCHA 3AZE <t 7t
ale 400 W4 xR o3 uS
%7] (Freeze dryer)E o]g3to] 54 7
=

stgith, =719 A5FEEe FA

i)
(3

40.14 mg/g, 41.11 mg/g ©1¥} o™, apigenin-7-0-
TS & it

CL

3. RE wo25H EFAT £ R AXE WY

Luteolin-7-0-diglucuronide % apigenin-7-O-diglucuronide 3}&FES FLAFOZ IF3ta Y= 22719
=59 BdAT AE AFS 547 98kl 3~45% Sprague-Dawley HEO| £ o mNE HGA L
.5 EEE &2 vto 2 ZE corneal portionS papain £ 0o] HIlEo] 9= 15 nl P4 #g

= WA AT, AlE Ffode A28 16 nl 94 28] &7 A4 gAEIE Stk
(300 xg, 5%). AS5AE AAS T, AEZE ZA] DMEM/F-12(Invitrogen—-Gibco, Grand Island, NY, USA) HiX]

4. A=719d F2E JERRH 29T BIIA AX JEE 2L N0 53

PE ForgHE Hodk BUEA AE(CMNMCs)E 10% FBS7F X33 iR S AF&3}e] 96 well plateo] 1 x 104
cells/wellZ ®F3Fa 39 FoF vjFsigiet. 3¢9 vk & 3 luteolin-7-O-diglucuronide % apigenin-7-0-
diglucuronide 3}3He fﬂi@%g§§1oF?%%iBUW%%%%su1%52m0uym%aazﬁﬂaﬂ
37C (O incubatorol A 24A]7F &9t WS A|HTE, ¥H5 3k & WST-1 NS 7} wello] 100 pL & H7lstar 37
CTollA BHGAIZL & A ZALo| A AAIGE WIS o] 881o] 450 nm I A microplate reader& ©]-83ke] =73}

sk,

e

o
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ro
O

H N =L PE FoaRE st kA AFE(rCSMCs)ES 10% FBS7F ¥3te wjx]|ES AF&3e] 96 well
plated] 5 x 10" cells/wel |2 233511 32 Sob wjkslodtt. 39 vk 3+ & luteolin-7-O-diglucuronide &
2 %5 50, 100 2 200 pg/ml
N

O
apigenin-7-O-diglucuronide 3}&FES T AHAEo R {3t A= AF=7]Y F
3 N0 AL Griess WFHES o]

STE= H7star 37°C CO, incubatorol A 2

#3tel S99,

o~
>
w
oft
2
rE
oo
>
)
£
o
oil
12
=
=

T 118 =79 FEE gk HE (SD rat) FOERE] B3k kA ME(rCSMCs)e] AE =4 2 NO
shFS YEhdY. A= 0 3 (B)elty. x=7]1d F&= 50, 100

3} 7]

2 200 pg/ml & AE 54 glo] FE oFEHow N0 §HS S718 .
5. AZ7Y F&E9 PEZ XY o3 RIA MES EF AP 2 P TF =H

YE Fom¥E RHag mokax AE (rCSMCs)E 6welld] 5x10° cells/well 2 HFaba 315 EoF ogss

AlZeF. k43S A1 & 3-isobuytyl-l-methylxanthine (1 mDE 108 S A A 3 & =7 FEHE
S 1568 B WAL, A2 FEEY GMP E cAWP S ELISA kitE o]&3te] Z433it).

_1

T 128 2279 FZE g HE ForRE BEg RoFEA AE (rCSMCs) O] cGMP 2 cAMP e
Uehdtl, 3p=719 3559 SAAZXEY GMP (A) 2 cAMP (B) Wdto|t}t, xp=7]Q F&E&
cGMP (A) 2 cAMP (B) Wg}=o|th., =71 FEE (50 , 100 ¥ 200 pg/ml )2 % &4
ofghat ¥ Sl QP FHE wE CJEHOR UMz, W =79l FEE2 cAWP

FEE vAA Fokt.

o

6. =71 229 JEHY BeP YA AL 5 [Ca 1/ TF 23

Zrpol L WA 33E2Ql acetoxymethyl-ester formQl fura-2/AM (fura-2/AM ; Molecular probes, Eugene,
RS ZFole FABZHZ AMEsth. WS At Aol A HEPES buffero] 5uM fura-2/AM, 0.001% F127%}
Ao HEstar ALo]x] 6087 8-Stk HEPES buffer® 3] A|H 3 4= bufferS 5%87F THFH A3}
AT, 227 9F FEE (50, 100 2 200 pg/ml) & FEEE 100 23F EAWE AgeFn. e HRle
258 AEE AN F A2V dF FEES 3 A 10023 A st

olwj == buffers} ste=do] AHule FYl og {7 Aol 93] o]Fo] Hrh. #AzolA o= WS FA5F
B Aol FS E3) 340 nm, 380 nm o] wWo] Melxlom Ao =FFHACt. W] 2% A SE 340 nm, 380
mmol| A AFAS #F#Eom, 515 nm long-pass filterE E3slo] E0]2 emitter fluorescence light:
Cooled CCD 7 M2t Ay txd &3 E4 7] 23] 340 nm/380 nm ratiodks LUtt.

L 132 A=7Y FEEC dig FE wo=RE g RIZA AE (rCSMCs)] ca2t FE WIE
vepdth, (A) 2=7] FEE] sAAREC] SD

(B) A=7] FE2EY sZ2HAXE] D ratFH B3 BFAE ME[Ca |7 T WaFo|t. =78 F=&
& (50 , 100 % 200 pg/ml)e F& oEA o RYZA F£5 #d U= [Ca 1/ % FFE §= 9&
Pz

Ao A FT.

A AHES YEEB FFIPoH, % 23+3TC, HE 50+£20%, 12417+ HFE)
=t al
O (e}
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E F9 WP &F WE A Aoy, =7 FEE (100 2 200 mg/kg)< 200 mg/kg =& AlF e
ol A Hlk 54& ﬂuﬁzoﬂ H|glo] Fojd oz cGMP &S FT7MAA © YA ol axrl &S
Sa=s

8. x=71Y FZE =2XE EEF luteolin-7-0-diglucuronide, apigenin-7-O-diglucuronide 3}+E9¢ cGMP

A

Gl

TORRE Eoldh mgA] ME (rCSMCs)E 6wellol 5x10° cells/well2 ®F3}3 3Z 50 oA g}

=

t}. oA E Al7] F 3-isobuytyl-l-methylxanthine (1 mM)E 10% B<F AAg 3 & =27 FEEZ
h=i] 1
=

=

1

in-7-0-diglucuronide 2 apigenin-7-0-diglucuronide 3}3&2 0.01, 0.05, 0.1 ng/mL

1
FER 15 S AR, o5 SheHE e oGP IS ELISA kit o] &3ke] SASISI
o ug AE FoRRE FEd RFTA HE (rCSMCs)9 cGMP T WE)
2HE £83 luteolin-7-0-diglucuronide @ apigenin-7-0-diglucuronide 3}t
g/mL)& EoEAY o)y A Y GMP FHES U7 = AEow Felst
A+ FEEE T luteolin-7-O-diglucuronide % apigenin-7-
(e}

=
= U];‘qT‘:’ Zﬂ\% & }\ M/\/\E}

Ad F
b, =7 F
< (0.01, 0.05, 0.
ot wEkA =Y FE 3!
diglucuronide A#Eo] wd = @}
AAe 3: & Z2FE9 AAH LAY
1. AAH LAY WUy

¥ oATE DSt B @ @v)y] YA GAAALE (IRB SI7AE ¢ DSGOH-033)9] 317k o} ¢l
A

O ¥Q o mlm

AYPAE B A MRS W Ao MY Fodt vk 184 ool A vk 604 mINke] AQld F 3549
o AYUAE Yoz ~32d HALE AT, AHA E=e wgdste] fla Wy JAEA A Sy
2ol glom N At} AT AL ARt ALl &atal, SUFFH =Aol4de] 223.00D o]l At
He 23y HAE 3 Ay HF AFUERE A" A F 30%olAnt. B ATE 15U 20 F
=5 9 AYuxas AAsGlen, upA = AAHE] d 2AIRE F 28 AP (DD 3l

2. ZFZH AN

FATHE dAY FHNYE AT *JFJMW '"Push-up' WS ©]&3t 40 em AN & =& 7 F &
A Az AE AW FAEES ¢ & gAY TR e w4 o R Jte] BUIWHA HEE 54
A Hol= A e AYE AT, 47 ke HAAMe & gks AAREIion, 33 wHE A4S
H ks AHEskait.

X 1L A=V FEETH Y] A3 A, AR Fo 2daHd WskEs JEid. A=v] 5 FEET
7 9 ek(placebo) el Al AH A, A3 F A17H ZAE AYES 2AES AAg T Hy 2E2H WskE
Hwdk Axtes gem 2, 3=7] 9¢ FE2EF ot s A3 A 8.68+2.98 cmoll A AFH F 7.83+3.08
ez BAHoR FoaA 2EHol AAsATE (p €0.001). Htolldes A3 A 8.38+3.13 cmoll A A3 F
7.67£3.21 cnZ FofatAl AR ol AAEHITHD €0.001). Ferol M= AHFH A 7.96+2.97 emell A AF F
7.27+£3.25 cn2 AFH AT AFH F BAFoR FodtA 2dEHo] @AY (p <0.001).

Ak (placebo) i $-¢tol A= A3 A 8.90£2.60 cmellA] A3 3 9.63+£2.40 ecn®E EAZOZ HolHA A
ol Z7FatTh (p €0.001). FStoll A= A3 A 8.60£2.49 cmoll A AH F 9.43+£2.42 cn= F938HA A
ol Z7ta9d 3 (p <0.001), FSrA%E AAF A 9.00£2.45 cmoll A AAH T 9.67+2.48 cmE AAH A3} HAH
T FAXOE fFostA Ao FUHsIGITE (p €0.001).

¥ 1
A=rel FEETd feke] A A, AR vo 2doA W
Z424 (em) Before After Change t-test p-value
A £-¢1 8.68+2.98 7.83£3.08 -0.85%1.32 t = -3.53 b =0.00
Zot 8.38%+3.13 7.67+3.21 -0.71+1.21 t =-3.20 p=0.00
&t 7.96£2.97 7.27%3.25 -0.69%1.46 t =-2.60 b =0.01
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B <ot 8.90+2.60 9.63£2.40 +0.73x0.79 =5.12 p=0 00*

ol 8.60+£2.49 9.43+£2.42 +0.83+1.12 =4.09 D=0 OO*

ool 9.00£2.45 9.67+£2.48 +0.67+0.84 =4.33 p=0 00*
Unit: em, : P<0.05 A: 3}=7] FE2EF B gotgz
A o875
gy HARY 2=y = shElo] Qi luteolin-7-0-diglucuronide, apigenin-7-0-
diglucuronide 3FES FadiEo= stoax A7|7F E&stol 8 glo] s AHgE e
olg FES EFE wI=E A sk AIEA Ve E e IAAE A 2dE 2D A 1sdaE
ZAAERZA FESH AMRE § 3 FAAXe ERAXES SFEY T < Ao =zH A=Y ETt
A AEE T HdA 2 U A5 SUE 1A 5 IS Aot

1
(g
[\

=

160+

g

Survival rate (%)
3

: Cnnr:rol PFAS0  PFA100 PFA 200 ugiml

1204

100

-
=4
i

ROS production(®)
& 8

e
=
i

Control H202 PFA B0 PFA 100PFA 200 ug/ml
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3 100 -
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] ]
Control PE100
RVl
A 8-
:ﬁ- % * EZ I - %
Z
& 41 !
&
’ CT 50 100200 CT 50 100200 CT 50 100200
15 min 30 min 60 min
Concentration ( p gml)
=85
A 139 B
- 100{ —I= z
S w0 Z
g * :
E 7 s dekdk ':
R :
= 20- &
N cr 50 100 200

Concentration ( g g'ml)

g4

cAMP (pmoLliml)

B
=
1

PE200

i

CT 50 100200 CT 50 100200 CT 50 100200
15 min 30 min 60 min
Concentration { p gl

b

(=

T 50 100 200

Concentration { p g/ml)
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k1
N2
Co

omn
J
Jm
Qﬂ

A=7|9 3 kg

100°C, 2h, 10H}==, 5=

= 0
‘jlc—EE

tot
fot
ot
o =5
on

= oTE

¢ (70:30) {0:100)

an A
0% s
123
El

e
(100

bl

[F

) B

Prepartive HPLC

Compound 1 Compound 2
{150 mg) (50 mg)

NAIR, MBS ‘ NMR.MS

Luteolin-7-O-diglucuronide Apigenin-7-O-diglucuronide

E09
A-1 B-1
A2 B-2

TFTI T AT TR T
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lutzalin-T-0-dishecuronids

apizenin-T-O-dislucoromes

1FD Luteclin-7-0- Apigenin-7-C-
diglucurcnide diglucurenide

FD (mg/g) 4014 1304

liteslin-7-O Hishicuscrids Retention time 155 2283

apigenin- -0-diglucuromds
_,_‘_r"‘--.,_“‘_

ard S8 Luteolin-7-0- Apigenin-7-0-
1 diglucurenide diglucurenide

FD (mg/g) 4111 1401

Retention time 185 1283

(A
120+
100

w0 control)

80
604
404

204

i~
b
-]
=
=
|
o
=

104
B4
6
44

e M {pimislinl.)

200

Freeze-dried PFA (us=/mL}

I

50 100 200

Freeze-dried PFA (ug/ml)

50

100

200

Freeze-dried PFA (puz‘mlL)
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White hight (15 min)

Freeze-dried PFA (mg'kg)

(=]
1

L
1

[~
1

cGMP concentration (pM/ml)

T

001 005 04

EHI3
(A) (B)
o
=5 = -
2 (40) ﬂ -J‘IH‘.V"""—"_"'
= B —
= = 50 =
= = L
3 Freeze-dn=d FEA (uzmil)
0 T
0 50 100 200 0 : .
. 0 500 1000
Freeze-dned PFA (pug/ml} Time (sec)
EHIY
__ 204
% 154 -1 %
o
=
£ 104
&
£ s :
=
1] T
4+

100 200

1

- 004 005 04

Luteolin-T-O-diglucuronide (sxa/m2)

1 Apigenin-7-O-diglucuronide{ag/m)
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