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DDAH Fasel 243 #gel A, Noo ol Thadel olste] WAlsH: Mzel ANAEE Asfsel Pawi
A% D APAES HIA AT Fr FUF 5ol Awel U@ a1 2 Ame] mRE AT 5 A
9 AFHoR dxvh FOGNA opyl Preta & AR Be dopAlel WEAN Ao} A oy
Hol AFE ALl oY Rl AR FEEelsle] kAyel S5l ookE, HAE % AF A
Sol o5 f83 g 2 $8E 5 At

yige] HAE e AT UE
ojat, ¥ WS Aol g AA el wpet B FAs] st B ode] Werh vhEe] Aol B Al Al el
o A= AL ofyrt,

<A Ao 1: DDAH 43} 549 2 2 gA>

.

Bxol Axy e 3keS olEHE 100 2 15U Ao FEIUT. Y] dEgE FEFES AU w5 F
o] FEE 350gS = HAEI F n-AAk, o olAMHoE, BErEE £AFor gu] I3 S 7o &
v F-3of tisle] DDAH EA4S Z4% Ay}, od ofAH o E B eA e FAS YehALE. " ofAlE o]
E 73 50ge FA-olME 4:1 — 0:19] v ) 2o AybA ARaetEaddEs AAske 6719
TS 44 (fr 1~6). o] B35 F 723 XS Yehe B8 2(10.52) 2 Al=td 2 LH-20(Sephadex LH-20)
o] 293 & vez &35l IgE 4(FIZZE A) 6.2e8 42 F JAT. £8 3(4.52)S MeOH-H:0
38R AFESt 5:5 FE 1000704 Ao R FUA 7] 20E AREEte] A (RP-18) HH AR E LT
g2 Azl oA 8719 AR AATH(fr.3.1-3.8). AEF F3.2(120mg) S MeOH-H,0(0-55min: 62% MeOH,

60min: 100% MeOH)S AF&3}ed HPLC [YMC Pak Cis column 20><150mm; 4pum QAF 7] 3mé/min; UV detection:
254nm] S AAEte] 3R 2(olXud, 20mg, tg = 25.0min), 3}TE 6(5-TLH-EIQ, 1.5 mg, tg = 50.0mi
n)< AUtk 2EF F3.3(250mg)S MeOH-H.0 (0-55min: 65% MeOH, 60min: 100% MeOH)S Ap&afe] A¥-3 F3.2
FUXA] HPLCES AAste] 33HE 3(2]ZZ22 D, 17mg, tg = 42.0min), 3E 1 (JIZZE F, 5.0
mg, tp = 50.0min)& YASM, AFE F3.4(250mg) S =FEH AREE g &ulE 68%7H4 STHAA SHEE
5 (Z]aot12ZF A, 2.0mg, ty = 48.0 min)E AT, HFTH SR AEE F3.69 AH-E FHato] MeOH-H,05
86% AF&3 2olA e (k2= C, 4.0mg, tg = 60.0min)S AJTt (2 1 F=).
<Al 20 RBElE sEEe] x>
g7 AN 1elA FREEE EeE 7E SdFgEY F2E 24, 5= sty 725 ESI AREA
71(Electrospray lonization mass spectrometer)< Al&3le] €& BExjgk 2 dzpy] 3
1 235 Ed2 e 725 S48 At sEE 19 sEE 7xe F7RA 318 (WR)

X
FAS E5)Y lH—NMR, BC—NMR, IMQC (H—detected heteronuclear multiple-quantum coherence), HMBC

(heteronuclear multiple-bond coherence), DEPT (distortionless enhancement by polarization) ~HEHE

A wak FEE sl
O AT, T ARE SFES 47 88 164 HoE P22 sgon, Ray A shatEel &
9 A5 BeHE 12 T3 SetE 2 - 79 setEe H, C-NR Ate Aelste] vl ®AIEI

A

3

Y FZZE F (Licochalcone F, 3}&E 1): Yellow needle; UV (MeOH) A, nm (log e): 260 (3.76), 380

(4.09); IR (KBr) V. 3420, 2965, 1601, 1557, 1445, 1285, 1166cm ; EI MS m/z (rel. int.): 354 ([M]+,
27), 349 (10), 324 (23), 323 (100), 137 (42); HREI MS m/z 354.1465 [M]+ (Caled. for CoiHzs0s, 354.1467);

'H-NMR (CDsCOCDs, 500 MHz) & 7.98 (1H, d, J = 15.5Hz, H-B), 7.64 (1H, d, J = 15.5Hz, H-a), 7.60 (1H,
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d, J=8.0Hz, H-6'), 7.58 (1H, s, H-6), 7.56 (1H, d, J = 8.0Hz, H-5'), 6.94 (1H, d, J = 2.1Hz, H-3'),
6.58 (1H, s, H-3), 6.30 (1H, dd, J = 17.0 and 11.0Hz, H-2"), 5.04 (1H, dd, J = 17.0 and 1.5Hz, H-3"),
4.99 (1H, dd, J = 11.0 and 1.5Hz, H-3"), 3.87 (3H, s, OCHy;), 1.51 (6H, s, H-4", H-5"); FC-NMR
(CDsCOCDs, 125 MHz) & 188.5 (C=0), 159.9 (C-2', s), 159.8 (C-2, s), 150.5 (C-4, s), 148.7 (C-2", d),

145.8 (C-4', s), 139.8 (C-B, d), 132.5 (C-1', s), 129.4 (C-1, C-6' d), 127.6 (C-5, s), 122.7 (C-6,
d), 119.7 (C-a, d4), 116.1 (C-5', d), 115.6 (C-3', d), 110.9 (C-3", t), 101.1 (C-3, d), 56.0 (OCHs),

40.8 (C-1", s), 27.6 (C-4", C-5", q).
o )}¥l (Echinantin, 3= 2): Yellow needle; UV An (MeOH): 236, 312, 369nm; EI-MS m/z: 270 [M]+

(21), 239 (100), 121 (20); H-NMR (CD:COCDs, 500 MHz) & 8.03 (1H, d, J = 15.5Hz, H-B), 8.02 (21, d, J
= 8.5Hz, H-2', H-6'), 7.69 (1H, d, J = 8.0Hz, H-6), 7.68 (1H, d, J = 15.5Hz, H-a), 6.94 (2H, d, J =
8.5lz, H-3', H-5'), 6.55 (1H, s, H-3), 6.51 (1H, d, J = 8.0Hz, [-5), 3.95 (3H, s, OCHy;  C-NMMR
(CDCOCD;, 125 MHz) & 188.5 (C=0), 162.3 (C-4', s), 162.1 (C-4, s), 161.4 (C-2, s), 139.3 (C-B, d),

131.8 (C-1', s), 131.6 (C-2', C-6', d), 131.2 (C-6, d), 119.6 (C-a, d), 116.8 (C-1, s), 116.7 (C-3",
C-5", d), 108.9 (C-5, d), 99.9 (C-3, d), 56.0 (OCHs).

Y FZZE D (Licochalcone D, 3}gE 3): Yellow needle; UV A (MeOH): 254, 359nm; EI-MS m/z: 354 [M]+

(9), 323 (100), 267 (12); 'H-NVR (CDsC0CDs, 500 MHz) & 7.95 (1H, d, J = 16.0Hz, B), 7.93 (1H, brs, H-
2'), 7.88 (IH, d, J = 8.5Hz, H-6'), 7.70 (1H, d, J = 16.0Hz, H-a), 7.28 (1H, d, J = 8.0 Hz, H-6),
6.96 (I1H, d, J = 8.5Hz, H-5'), 6.71 (1H, d, J = 8.0Hz, H-5), 5.38 (I1H, m, H-2"), 3.86 (3H, s, OCHs),
3.39 (2H, d, J = 7.5z, H-1"), 1.74 (3H, s, H-4"), 1.73 (3H, s, H-5"); FC-NMR (CDsCOCDs, 125 MHz) &

188.6 (C=0), 160.2 (C-4', s), 149.6 (C-4, s), 149.2 (C-2, s), 139.2 (C-3, s), 139.1 (C-B, d), 133.1
(C-1', s), 131.7 (C-6', d), 131.4 (C-3", s), 129.2 (C-3', s), 129.1 (C-2', d), 123.2 (C-2", d), 121.5
(C-1, s), 120.9 (C-a, d), 120.1 (C-6, d), 115.6 (C-5', d), 112.5 (C-5, d), 61.7 (OCHs), 25.9 (C-1",

t), 25.9 (C-5", q), 17.9 (C-4", q).
2772 A (Licochalcone A, 3}3HE 4): Yellow powder; UV A (MeOH): 378, 308nm; EI-MS m/z: 339 [M +

1]+, 323, 307, 216, 192, 121; 'H-NVR (CDsC0CDs, 500 MHz) & 8.03 (1H, d, J = 15.5Hz, H-B), 8.01 (2H, d,

J=8.5Hz, H-2', H-6'), 7.68 (IH, d, J = 15.5Hz, H-a), 7.63 (1H, s, H-6), 6.95 (2H, d, J = 8.5Hz, H-
3", H-5'), 6.58 (11, s, H-3), 6.30 (1H, dd, J = 17.5 and 11.0Hz, H-2"), 5.04 (1H, dd, J = 17.5 and
1.5Hz, H-3"), 4.98 (1H, dd, J = 11.0 and 1.5Hz, H-3"), 3.86 (3H. s. OCHy), 1.51 (6H, s. H-4", H-5");
PO-NMR (CDLCOCDs, 125 MHz) 6 188.5 (C=0), 162.2 (C-4', s), 160.0 (C-4, s). 159.8 (C-2. s). 148.7 (C-

2", d), 140.1 (C-B, d), 131.8 (C-1', s), 131.6 (C-2', C-6', d), 129.3 (C-6, d), 127.6 (C-5', s),
119.6 (C-a, d), 116.4 (C-3', C-5', d), 115.9 (C-1, s)a, 110.1 (C-3", t), 101.1 (C-3, d), 56.0
(OCHs), 40.7 (C-1", s), 27.5 (C-4", C-5", q@).

g]Fmol 127 A (Licoagrochalcone A, 3}3tE 5): Yellow powder; UV Au  (MeOH): 298, 382nm; EI-MS m/z:

324 [M]Jr (73), 323 (31), 188 (32), 175 (100), 137 (87), 133 (51); 'H-NVR (CDsCOCD3, 500 MHz) & 8.10

(1H, d, J = 8.5Hz, H-6'), 7.79 (IH, d, J = 15.5Hz, H-B), 7.73 (IH, d, J = 15.5Hz, H-a), 7.62 (1H,
brs, H-2), 7.58 (1H, d, J = 8.5Hz, H-6), 6.94 (1H, d, J = 8.5Hz, H-5), 6.48 (1H, d, J = 8.5Hz, H-5'),

6.37 (1H, brs, H-3'), 5.37 (1H, m, H-2"), 3.36 (2H, d, J = 7.2Hz, H-1"), 1.73 (6H, s, H-4", H-5"); e
NMR (CDsCOCD3, 125 MHz) & 192.8 (C=0), 167.3 (C-2', s), 165.6 (C-4', s), 158.7 (C-4, s), 145.6 (C-B,

d), 133.3 (C-6', d), 132.9 (C-3", s), 131.9 (C-2, d), 129.7 (C-3, s), 129.3 (C-6, d), 127.7 (C-1, s),
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123.4 (C-2", d), 118.1 (C-a, d), 116.3 (C-5, d), 114.5 (C-1', s), 108.7 (C-5', d), 103.8 (C-3', d),
29.1 (C-1", t), 25.9 (C-5", @), 17.9 (C-4", q).

5-Z#dF el (5-Prenylbutein, 3}HE 6): Amorphous powder; UV Ana (MeOH): 375nm; HRMS m/z 341.1318

(M + 1]+ (calcd for CyHz0s 341.1389); H-NIR (CDsCOCDs, 500 MHz) §13.99 (s, OH-2'), 7.98 (IH, d, J =

8.0z, H-6'), 7.77 (1M, d, J = 15.0Hz, H-B), 7.68 (1H, d, J = 15.0Hz, H-a), 7.35 (1H, d, J = 2.1Hz,
H-2), 7.22 (1H, d, J = 2.1z, H-6), 6.91 (1H, d, J = 8.5Hz, H-5'), 6.53 (1H, brs, H-3'), 5.27 (1H, m,

H-2"), 3.37 (2H, d, J = 7.0Hz, H-1"), 1.78 (3H, s, H-4"), 1.64 (3H, s, H-5"); C-NMR (CDsCOCDy, 125

MHz) & 193.1 (C=0), 164.8 (C-2', s), 162.6 (C-4', s), 149.1 (C-5, s), 146.4 (C-4, s), 145.4 (C-B,
d), 131.6 (C-6', d), 130.4 (C-3", s), 128.4 (C-3, d), 123.5 (C-2, d), 123.4 (C-2", d), 121.0 (C-1, s),
118.7 (C-a, d), 116.4 (C-1', s), 116.1 (C-5', d), 116.0 (C-3', d), 114.5 (C-6, d), 25.9 (C-1", t),
22.3 (C-5", q), 18.6 (C-4", q).

+Z= C (Kanzonol C, 3}gE 7): Yellow oil; UV An  (MeOH): 203, 340, 371, 375nm; EI-MS m/z: 393 [M

+ 1]+ (15), 392 [M]+ (49), 349 (50), 337 (16), 307 (20), 293 (12), 281 (6), 205 (25), 187 (25); 'H-NMR
(CDsCOCDs, 500 MHz) &§14.02 (s, OH-2'), 7.93 (1H, d, J = 8.5Hz, H-6'), 7.82 (1H, d, J = 15.5Hz, H-B),

7.72 (1M, d, J = 15.5Hz, H-a), 7.61 (1H, brs, H-2), 7.56 (1H, d, J = 8.0Hz, H-6), 6.94 (1H, d, J =
8.51z, H-5'), 6.53 (1H, d, J = 8.0Hz, H-5), 5.36 (1H, m, H-2"), 5.28 (1H, m, H-2'"''), 3.36 (4H, d, J =
7.5z, H-1", H-1'''), 1.78 (3H, s, H-4"), 1.74 (3H, s, H-4''""), 1.72 (3H, s, H-5'""), 1.64 (3H, s, H-

13
5"); C-NMR (CDsCOCDs;, 125 MHz) & 193.1 (C=0), 164.8 (C-2', s), 162.6 (C-4', s), 158.6 (C-4, s),

145.4 (C-B8, d), 132.9 (C-6', d), 131.8 (C-3", C- 3'''s), 130.3 (C-2, d), 129.7 (C-3, s), 129.5 (C-3",
s), 129.2 (C-6, d), 127.8 (C-1, s), 123.4 (C-2", d), 123.3 (C-2'''", d), 118.3 (C-a d), 116.3 (C-5,
d), 114.5 (C-1', s), 108.0 (C-5', d), 25.9 (C-1", C-1''"" t), 22.4 (C-5", C-5""" @), 17.9 (C-4"'"" @),
17.8 (C-4", q).

<2 Ald| 3: DDAH ZRRE]E o] &3 &4 =4>

AAlel 1 F 204 EAE SgHE 1-7S o] &3ko] DDAHS] &S 543H7] 913 DDAH Z =R H (promoter)-F-A]
HebAll (luciferase) A28 o]&dte] Felalgitl, ZTRREHE AALS AT tito] H= FAAY FAAR
= AY Y= DNA 971 d o o YA5tar, HAALZHEAA(transcription factor)”’} EZRE Fio 24
gato] RNA S 817) Y8l RVA SR EAE 7M. welby ZaREe 47| d FHoll Y93 FA A
FARE GA] T2RETF FAdo] Wo] @ )

w3l DDAHY} RlEZ =2 o(mitochondia) @M Aol 7)o mlEEZ=gol7} Ajdoz wo] EXE3tE vl
W) A £ (endothelioma) bEnd.3 AIEE MEsle] Z2RE IS ZHIT.

WA bEnd.3 AEZ 0.25%2] EFA(trypsin) H#dte] e T A=AS A3 F Aol AAE DMEM wj
A2 et oy $8Hol EIHA &= DMEM 10060l 3xe]l ] E#HNELT (lipopectAMINE, life
Technologies, Inc)S A|XE Agdo] A2 T HH3] Alo] 1587 AL ¥X]3tar, 50nge] pDDAH I1-Luc B
= mpDDAH-Luc(FA|H&A  FdxE 717 Zg=v=), 0.1ug®  pCMV-b-galactosidase[ EAAFA
(transfection, DNAE &% AM¥ol| FHsts W) a&S A 2F7] Hg XFEHE B-ZALHEATA
(B-galactosidase) FAAZ 713 = = gxstoes 2 WE
£ ¥ mA 43 FH 30xe] Ax Hdds] AAsHA E3ste] A=A ohA] 1587F BAETE. 2
EbFl 3 DNA-Eet=v| =0 Z3oli) h-End.3 AIEE 28] 4lo] A8 AH=E 207 Ao vt £ 60mn
HjF-g-7] el kAl C0, w7 el A 2443 FF ket ar, thad 44 s ES

al
g 5 14,000rpmoll Al 5&3F AAEY i, ozl G S FAHEGA L B-ZEA A
of Abgateleh. FAHEA ] B 100w MTM FEE ASAT 100402 200N D-F-A] 2 (F
Al A S o]&3 WAE= 7)) 300x09] ¥Rl (20mM glycylglycin, 12.5mM MgSO4, 3mM EGTA, 15mM
potassium phosphate, 1mM DTT, I1mM ATP)S A}&3}o] Fw]:=v]E (luminometor, Berthold Clinolumat)® &3}
Aot TR F 285 BEASY] st -AHEATAL 45 SA3t] FAT A &S BAA
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o] WS AT, PBS @5 Mol 91 MIT(5mg/ml) &N& AlEol H7bslte] 427+ FoF wks
1 DMSO 2500 Yol ELISA 2]T](ELISA reader)® 3 %E 3<l&}9lt}.
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TEERTH 4F 5
(glutamate-pyruvate-transferase), Z#o}gl JloJylo]= (creatin kinase) % ZF#o}E] (creatinine) s
=43t ath. 1 A%, A BANE AR 4#F G0T B GPT, Ad=2d<] A&l Aok
Ui 25549 xS Aoty Fholvlo]= Fo A9-d= tizad Hluste] glmzd Af Adv: Hr

WS

o R, 7 BREPY A, W, A9, P4, 1 A% 2 28
[l A
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U B-EHEATAIY #AdE 30 AEFENI 66409 ONPT(4mg/me), 204409] REEH(0.IM sodium

45mM B -mercaptoethanol, pH 7.5)& 37C XA wHeA|7l & B33 r7)

(spectrophotometer) 2 F3== =439},

BI7E A=A FRAsh] f8) MIT ofAlel & A8t
i3

R ] =
Z DDAH &Ao] Fi x FE8

Aitolrt. = 3o Z=AIE mpel ZEo] 2-HSAF
Al Z7E thef 50% A= AbEs o lagd Ash 2-H S S FaAs A AT

1o,
ol
B
o
ox
27
of\
ot
e
ta
e,
2
>
e}
=
b
o
[
ol
K9
)|\
o
vV

ARl whe-24Q1 ICR wh9-2 AE 20 viglE x> 10 »Fg, AP+ 10 =gA

slstEo] ESE A ¢k £ (PEG-400/tween-80/EtOH, 8/1/1, v/v/v)WHS Foldlar,

202 RY F2H FILTZ AE 7] Al 54 AFEHE 25mg/kge] 4090(1.0g/kg) FEE AT
A|ZE Foll ZHzhe] XAME S ZARGE A, dZ2ad 1.0g/ke 559 BIZZE AE Fojg A

FAEA w9 JEA e

SAF AE 2mg/kge] FEE 8F §¢F Folsted OLEIF  AERat)E Hide=
ES b

AFH 3] GOT  (glutamate-oxalate-transferase), GPT
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