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1822 FA-obAE 1:0 — 0:19) §v) Toj 2w Aestd AAEkE NG At 69 L A
AHr 160, o $AE 3 84 2 0k b A% BAL Gehisin, £9 2mvE 245 HaE o
200nge] EE 2FEAEIE, £ 3020 FARYS

A ng e 1(eRyotd) s Adn. &

45
g 55 MNeOH-H,0 E3H-&ml® AR&ste] 2:15H 5: 17k a4 o' S7HA7])= 270& ARR-alol Oﬂ*‘(RP 18) 4
dAazntE g E A8t thA] 5719 ARES AT(Er. 5.1 - 5.5). &#E F5.35 43% MeCN-H.0& AF&-
3lod HPLC [RS Tech Optima Pak Cis column 20>X150mm; 10pum AF 37] 2ml/min; UV detection: 254nm]E 2!
Aste] BFgHE 3(7-3lo| =E A FE7IER, t; = 28.5 min), 3}FE 5 (AELHHA, t; = 51.2 min), 3}FE
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MR 24 AyE B g 728 wAslt
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(333 54)

olBT)o}sl (Evodiamine, 8&% 1): Yellowish powder; 1 NMR (500 Miz, Acetone-ds) & (ppm): 10.32 (1H,

br, s, 1-NH), 7.93 (1H, dd, J = 1.5, 7.5, H-19), 7.54 (1M, br, d, J = 7.5, H-9), 7.47 (1H, ddd, J =
1.5, 7.5, 8.0, H-17), 7.41 (1H, br, d, J = 8.0, H-16), 7.41 (1H, br, d, J = 8.0, H-12), 7.14 (1H, br,
t, J=8.0, H-18), 7.08 (1H, br, t, J = 7.5, H-10), 7.04 (1H, ddd, J = 0.5, 7.5, 8.0, H-11), 6.06 (1H,

s, 1-3), 4.77, 3.22 (each 1H, m, H-5), 1.96 (2H, m, H-6), 2.80 (3H, s, N-CHy): C NVR (125 MHz,
Acetone-ds) § (ppm): 165.2 (C-21). 150.8 (C-15). 138.1 (C-13), 135.0 (C-2). 134.0 (C-17). 130.8 (C-

19), 129.3 (C-10), 125.1 (C-8), 123.1 (C-11), 122.4 (C-18), 120.2 (C-9), 119.3 (C-16), 113.4 (C-20),
112.5 (C-12), 110.8 (C-7), 70.8 (C-3), 41.3 (C-5), 37.3 (N-CHs), 20.7 (C-6).

Ze}ld 728 (Rutaecarpine, 332 2): Light yellow amorphous powder; H NIR (600 MHz, CDCL;) & (ppm):

9.67 (1H, br, s, 1-NH), 8.34 (I1H, dd, J = 1.2, 7.8, H-19), 7.70 (1H, ddd, J = 1.8, 1.2, 7.2, H-9),
7.65 (1, d, J = 7.5, 8.0, H-17), 7.41 (1H, br, d, J = 8.0, H-16), 7.41 (1H, br, d, J = 8.0, H-12),
7.14 (1H, br, t, J = 8.0, H-18), 7.08 (1H, br, t, J = 7.5, H-10), 7.04 (1H, ddd, J = 0.5, 7.5, 8.0, H-

11), 6.06 (1H, s, H-3), 4.77, 3.22 (each 1H, m, H-5), 1.96 (2H, m, H-6), 2.80 (3H, s, N-CH;); C NMR
(150 MHz, CDCL;) & (ppm): 165.2 (C-21), 150.8 (C-15), 138.1 (C-13), 135.0 (C-2), 134.0 (C-17), 130.8

(C-19), 129.3 (C-10), 125.1 (C-8), 123.1 (C-11), 122.4 (C-18), 120.2 (C-9), 119.3 (C-16), 113.4 (C-
20), 112.5 (C-12), 110.8 (C-7), 70.8 (C-3), 41.3 (C-5), 37.3 (N-CH3), 20.7 (C-6).

7-3lo]| =2 S A ZE 728 (7-Hydroxyrutaecarpine, 3}¥= 3): Pale yellow powder; H NMR (500 MHz,
Acetone-d¢;) & (ppm): 10.32 (1H, br, s, 1-NH), 8.23 (1H, dd, J = 1.5, 8.5, H-19), 7.78 (1H, ddd, J =

1.5, 8.5, 9.0, H-17), 7.71 (1H, br, d, J = 8.0, H-9), 7.62 (1M, br, d, J = 9.0, H-12), 7.46 (1H, br,
t, J=28.0, H-18), 7.31 (IH, br, t, J = 7.5, H-10), 7.26 (I1H, br, d, J = 9.0, H-16), 7.14 (1H, br, t,
J=7.5, H-11), 6.91 (1H, dd, J = 1.5, 5.0, H-5), 3.55 (1H, dd, J = 1.5, 17.0, H-6eq), 3.43 (1H, dd, J

13
= 5.0, 17.0, H-6ax); C NMR (125 MHz, Acetone-ds) & (ppm): 161.7 (C-21), 148.9 (C-3), 145.2 (C-15),

139.9 (C-13), 135.4 (C-17), 127.9 (C-19), 127.8 (C-18), 127.5 (C-2), 127.3 (C-8), 126.8 (C-16), 125.8
(C-10), 122.4 (C-20), 120.9 (C-11), 120.8 (C-9), 115.7 (C-7), 74.8 (C-5), 28.3 (C-6).

=2AE84]¥d (Norketoyobyrine, 3}3%E 4): Pale yellow amorphous powder; HNR (500 MHz, Acetone-ds)
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& (ppm): 10.04 (1H, br, s, 1-NH), 8.16 (1H, dd, J = 1.5, 7.5, H-19), 7.86 (1H, br, d, J = 8.0, H-12),
7.77 (1H, ddd, J = 1.5, 7.5, 8.0, H-17), 7.44 (1H, br, d, J = 8.5, H-16), 7.39 (IH, br, d, J = 8.0, H-
18), 7.30 (1H, ddd, J = 0.5, 7.5, 8.0, H-18), 7.24 (1H, s, H-14), 7.11 (1H, ddd, J = 0.5, 7.5, 8.0, H-

10), 7.06 (1H, ddd, J = 0.5, 7.5, 8.0, H-11), 4.32, (2H, m, H-5), 3.10 (2H, m, H-6); e NIR (125 MHz,
Acetone-ds) & (ppm): 162.2 (C-21), 151.7 (C-3), 141.9 (C-2), 137.8 (C-13), 135.8 (C-17), 128.9 (C-

19), 128.6 (C-8), 123.5 (C-15), 123.4 (C-18), 123.3 (C-12), 122.2 (C-10), 119.7 (C-11), 119.6 (C-9),
116.6 (C-7), 115.0 (C-16), 112.8 (C-20), 112.2 (C-14), 43.2 (C-5), 24.7 (C-6).

AELQU A (Ketoyobyrine, 3}3H= 5): Light yellow amorphous powder; HONMR (500 MHz, Acetone-d;) &

(ppm): 9.88 (1H, br, s, 1-NH), 8.17 (1H, br, d, J = 7.5, H-19), 7.77 (IH, br, t, J = 8.0, H-11), 7.45
(1H, br, d, J = 8.0, H-10), 7.39 (1H, dd, J = 2.0, 7.5, H-12), 7.31 (1H, br, t, J = 7.5, 8.0, H-18),
7.27 (1M, d, 8.5, H-9), 7.24 (I1H, s, H-14), 6.76 (1H, dd, J = 2.0, 8.5, H-17), 4.32, (2H, m, H-5),

3.84 (3H, s, -OCH;), 3.10 (2H, m, H-6); C NMMR (125 MHz, Acetone-d;) & (ppm): 162.3 (C-21), 154.9 (C-

16), 151.7 (C-3), 141.9 (C-2), 135.9 (C-11), 133.1 (C-13), 129.3 (C-8), 129.1 (C-19), 124.1 (C-7),
124.0 (C-9), 123.5 (C-18), 116.6 (C-20), 115.1 (C-10), 112.9 (C-12), 112.8 (C-15), 112.5 (C-14), 101.6
(C-17), 55.9 (-0CHs), 43.0 (C-5), 24.7 (C-6).

<AAle] 3: DDAH ZEREE o] &3 &4 4>

AAle] 1 2014 BAE 3}E 1~-55 o] 83l DDAHY &4S =437 €8 DDAH Z 2 X E (promoter)-FA]

HepAl (luciferase) AlZ=®E o] &3fo] gleqltt. T2 HEE HWAE AT o] He FAe] fFHAR
AYaL 9l DNA @714 E & Fio] x5t Zﬂ*}iiéi?gl}(transcrlpt1on factor)7P ~L§i"51 BE A
Fstod RNA @33 &b7] 18l RNA Tdass

A= A TRREVF GAdo] wWo] FFEE 7 g o) \{%—o]-x] 301 JEUHJ A4S AT 5 A,

3k DDAHZ} MIEF = ok (mitochondia) T Aol 7]ol] nEZE=golrt Fj o2 Fol #3E3= k-2 f# <]

W3 A 3 F(endothelioma) bEnd.3 AIEE AEsle] T2 RE o A4S FH43) ).

cExaw

WA bEnd.3 AEE 0.25%2] EYX(trypsin) Hgste] B & TN E AAG 5 $FH o] AAE DMEM Bl
A= dgsint. a8a 830 ¥shEA] &= DMEM 10000 3ube] @] EHER (lipopectAMINE, life
Technologies, Inc)& A2 @AE Ao HAT & HHd3] Ao 163 A= Wx|star, 50nge] pDDAH I1-Luc
+  mpDDAH-Luc(FAIH#A  Fdx5 7k Fek=n=),  0.1ug®  pCMV-b-galactosidase[ E =4
(transfection, DNAE && Ao FHY3t= W)Y &S A ©57] 3 ATELE B-AFEAITHA
(B-galactosidase) FHAE 717 Zg}=w]=(plasmid)], 0.1xg® DDAH & WE T: txato® 2 WE
5 92 Al A3 FHe 30%0] 2A AAE] AAstuA Edete] A2olM thA] 1583 A ST
BRI} DNA-Sef=m|=9] 233} b-End.3 AMEE 338 *401 et el 2083 A2olA g - 60mm
g 710l EFetaL €0, M F7IolA 2443 &b widetlar, e 24zt S E S 2 lug/mE HUME F
ChA] 24A17F &b viFatglvh. bEnd.3 AIEE PBSE 23] Al stal zhzbo] wi-&7]e] 500u0e] F&8& NS 78t
of Al2E 93 5§ 14,000rpmell A 523F el ataL, foll AT A FAIHA L B-AEATHA 4]
24 SAe AREET. FAHTA Y] AL 100409 /‘ﬂv-.oﬂ’ﬂ F=5 45 100409 20nM D-FAF I (F
AlF A S o] &3 HE*“E]# 714)3 300u09] WES-N (20mM glycylglycin, 12.5mM MgSO4, 3mM EGTA, 15mM
potassium phosphate, 1mM DTT, 1mM ATP)< AF&-3Fe] W] %=n|E (luminometor, Berthold Clinolumat)® 73}
Aok TR FY &S BAS] flste] B-ZHEAGAY] A4S S5t FAHGAY] A4S BAGE
ok B-HEEATHAIY A4S 30109 Aiufgfﬁq 66102 ONPT(4mg/me), 2044091 WHEH(0.1M sodium
phosphate, 1mM MgCl,, 45mM @B-mercaptoethanol, pH 7.5 37C &2ZoA WA F E3JBr7

(spectrophotometer) & F3=ZE =43},

1(

O

E 28 oFf FEEEYE B @Z2ol=A 53E1-59] DAHS 24E #ld Ao} k= 26 m=Ald
vpop ol ©FfRAEE 4 @Rl e 1-6° DDAl ZRRE #4d3 F8& S A I
HFE 5 Sug/me] FiolA DDAHS] ZRRES] & FHF 2] o FIMIALS FelE

D
<A 4 e frRAE e olurolle] wiEkAlE APE oY 23 4>
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& MTT ojAlol& Al

Ao wol EAsh:

[0048] oz o5H A9 gtEo] HEAE APES dutste a3t A @] 9
stk A7) e AAd 13 Al 29 AnE FI oFH A FEE SR
o Brjolil & o] &3l 48353t
[0049] WA odHd BHl MEFQA HIT-TIS AEE 48A7F wlEd & A AlES FEsts 2-USAFFa2(2-
deoxyglucose, 2-DG) 10mM= A #d}Fom, o H]olwl(10ug/ml)S 2-UlSA|FF 22~ A7 1AIZF Aol AA s}
o] wkEAIATE. PBS ¢hENo] 91 MIT(5mg/ml) &S Mol H7lete] 423 HoF wkg 5 A5 g A s}
DMSO 25040 ¥ o] ELISA t](ELISA reader)® &3=2 gelstqitt.
[0050] T 32 -t A FFAAE o] &dlo] HIEHE AlES FEE Aol T 3o Al kel o] 2-HSA|FF
Z2E AEF Folde HERNEYF e 50% B APEE Ao dRboN S 2-HSAEFFIZAE A A F
T A= e Z7E AL AMEE A g A9E FAT ¢ gl
[0051] <AAle 5: oRTjolHle] A AF 55 TdoAM Gy 7 g3 SA>
[0052] A5 854 200-250ge] 7 SD AE(rat)e] FFH AFE AAT §F dFd FH Iude Fhoks =dE 4
7 ~EFEZXE(streptozotocin) 60mg/kgs HZ W& 13] FAFSIGITH. 15 olulol] mgloA AFH s ddol
300mg/dl o] w Fxwo] FEE FoT Aoy Tyl fEE FEE oHr]olvl(25mg/kg/day) S 85
v AT ok, 2oz o]fd HAETE oSS HUIsHA ¢S AA HolE Rt wiF g9
9w ) AE AAE Adste oA AEdE 2-3U/kg® T3 FARIAAL 24417 St 2WE ] &
Boy #25 S48
[0053] T 48 24N FRE AR ARGy FXE BoFE Ayoltd 4o =AIH wie} Zo] Py f= YE
ol F7tE dRNy TS AEAREZEAT XT3 FRUF dRUolS 7 FoId Fo] ety nj5d
FHE FASH FoluE aHE BHo FYUT
[0054] <AAd 6 HAAE>
[0055] 6-1. FASEA
[0056] LFFERY FEH dEUolvls W@yt HEE AFHASAS Al 547 (24417 o) o= Aol vl
= 5A4S 2A8a, AAMES 2AEY) et B 29SS e, dubE ol wlg-29) ICR -2 Al 20
nE g gz 10 vk, Agee 10 v upgsilth. dzwdlE el xgE A e Sl (PEG-
400/tween-80/EtOH, 8/1/1, v/v/v)¥H& Foislal, AT LFFoZRE FE58 odruoluls A7) AAd 5
ol A A8 25mg/kge] 40Wl(1.0g/kg) =2 AT Tt Fo 24A17F Fo ZpzZhe] A& S ZALS
Az, xR 1.0g/kg T fZZE AZS T3 AT BFE AESIT FASAH adeE dyeEhix
STt
[0057] 6-2. 7] R =54
[0058] ST fFRFEH FEH dBroly S 25mg/kee] TER 8F Fo Folgte] OLEIF FERat)E wtldoz 23
o 529 7} A7(EA) "A = GEgS FZARY] fEhe], dRUtolule Fod ATy Suivke Fojdt
fxze FEEZHEH 457 T ddS APFHSFe] GOT (glutamate-oxalate-transferase), GPT (glutamate-
pyruvate-transferase), Z#o}¥l F}o]uo]= (creatin kinase) ¥ A oFE] (creatinine)s2 9 W 5%
ZAsRT. 2 Ay, 543 BAUE Aew dEA GOT 2 GPT, g5 X%l Awoledy) &
1320 Zdolel Flolvlo]= S Aol vzay nluste] 2AZZE A HAdTE HUE Aol E
w3, 24 TEERE A, A, A%, B, 3, AR 2 28 58 dFee] BAH 2449
248 AFE AFPsid o} Eoldk oo UEHAY 54 a3 FEH
EQ 2 175.9g, IAFAE 180g & 2o
71 3 BEA 14 WS ERA A
ZIES AA

549
Bt
ARG AS A G| Aoz

grks Ae B 5 gl
oFat A4 ol>

Yol 33E 200gS
12}e] §HS A
224 50g 2 AHOFIA v 5g8 HlEIA e

o 10% A

<A A 1
Al Al

[0059]
[0060] 1-1
(%)

— 10 —

[0061]
o] A
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