4 % % 3 A
Kor. J. Pharmacogn.
30(2) : 216~221(1999)

A" S (Mucuna birdwoodiana)2| 3a-Hydroxysteroid
dehydrogenase{ x| M&

HET, 0]

Xj& 21

s

=gl

AQojgta e

Inhibitory Activities of Three Compounds from
Mucuna birdwoodiana on 3oa-Hydroxysteroid dehydrogenase

Yong Soo Kwon, Jin Hun Lee and Chang Min Kim*
College of Pharmacy, Kangwon National University, Chun Cheon 200-701, Korea

Abstract —-The NAD(P)-linked 3o-Hydroxysteroid dehydrogenase(30-HSD) of rat
liver cytosol is powerfully inhibited by the non-steroidal anti-inflammatory drugs
in rank-order of their therapeutic potency, and this observation has now been de-
velopted into a rapid screen for predicting the potency of products that show anti-
inflammatory effect. Five-plants were screened by using this method. Among
them, BuOH-fraction of Mucuna birdwoodiana showed strong inhibitory effect on
30-HSD, and three isoflavone compounds were isolated. Inhibitory activites of iso-

lated compounds were compared.

Key words - Mucuna birdwoodiana; leguminosae: isoflavones: ononin: 4',8-
dimethoxyisoflavone-7-O-B-D-glucoside;

drogenase: anti-inflammatory effect.
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o A=l o] 8¥3 lon, 1 7] M E
vhepuit) hEAA ] du, eVl es AdS
9 NAHEE WEFr5(Mucuna birdwoodi-
ana)? £71% 7198 &2 Ahgatn 9ok wEs
nhge] B ATE Goda $V°l I CHCLEHS
2X¥E 26-dimethoxyphenol, syringic acid,
vanilic acid ¥ N-(trans-feruloyl)tyramine)
%< E@8ln prostaglandin®] A3 A28
I 2RGHA A o Hated Bagk v glon,
Ding 5”2 2 BuOH®2=2%H triterpene
glycosides® E2}8t31 MEL triterpene spo-
genol2X mucunagenine a ¥ mucunage-
nin b& E33t. old Az F& o] A& o
dollA Bag JE o]9elle A R] FfE o
REA 2 AtEHY 30-HSDel| 3k JA Ao
A Vel BuOHRE o Z2REH 488 E ¥
s71 flste] A FAeaion, 287 3o-
HSD®| A&/ g4 Eoll tigt 2kzte] A& d7)
o o] & Hiigit}.
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HEME -2 4N AHE 559 A 7
FAEAM A" kg FUst ARgEiR e
o] Ao REL ZHuigta FsEt EEAl
Hgolr,

Al2k- Aspirin, NADPH, EDTA, dithiothrei-
tol, NaH,PO, 5& Sigmaiteld T+, &
80 F&40 2 2R ARnEOHIYE Sl
THE & E ASFHI AMESET TLC A&
i 2 ek dF B SFE AMESIG R,
TLC platex= Merck® Precoated Kieselgel
60F 354, RP-18 Fy50. & AME-31 21, TLC plate®
daA ok 2= 20% HS0ZE AMEsiET). 2d=
ZrlEaeg e A Merck Kieselgel 60
(No.7734, 9385) ¥ Pharmacia Biotech®]
Sephadex LH-20S A}-g-3l3th.

EA(30-HSD)HQ| XA -SDA ¢4 HAEMRHF
180~200 g)o 74& F3ted 3vi=Fe] 100 mM
phosphate buffer(pH=5.8, 250 mM sucrose,
1 mM dithiothreitol ¥ 1 mM EDTAE #H7lstn
ol PBSE ¥thHE 718l homogenizer ¥
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TZ2ASNA 10,000x g2 3083 4o

AedE thA] 4TRAsNA 100,000x g2
B2 AR sl cytosolE2EE At oA
PBSE 254 gXste] A& AaHoR
-80Co)3tR A3 AHE-SHH T
3a-HSD {NIEMol £ - 30-HSD| 4|84
Penning® "¢ W¥sld SHsAt. &, AA
A gke] PBSal &8)A]7]52 NADPH 100 uM,
progesterone 100 pME FF3=s HE F 3%
£ &4 0.1mlE 718lz 25T, 340 nmolA
10?‘?_‘2_}_‘9’] '—g‘%E 7\:"5\—7_‘]%’ 3’&’%’6}@] 1C5o value—_"é
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L APt} o] WHEE FEEEL EBd BEiEA
hexane 0.8 83| 5% B33 & $3& #H3lo

©}A] CHCL2
o] EtOAcE
BuOH® %%
E=Pel=g
BuOH/H&-#8e] W3] EtOAc-MeOH-H,O(T:
2:DE ¢z AP ALEa2nEONNE Pt
o 39l EFoz Yy, o] F 14 3l
Sephadex LH-20& AM&-3td MeOH-H,O(30:
70)e14 MeOH-H20(40:60)7HA] stepwise Ze
229 S 3o 4] AEFHOE R
o} o]F &EF 2 disi MeOH-H,0(50:50)&
Sl 238131 ODSE FAAZ A3 ARA=Rnt
Edd9E Pt g¢E 1(Tmg), 28mg)s &
3t =g, A8 3§ ez deitde
ZZAAZ acetone-MeOH(4:1)¢} EtOAc-
MeOH-H,0(8:1.5:0.5)& &2 ZHFIA=vtET
S Pl 3FE 3(11 mg)< F3tA
B2 1-Mp 218-220° UV Ay, nm(log €):
213(2.92), 257(2.99), 296(2.63): IR Ve cm™
3407(-OH), 1635(C=0), 1569, 1511, 1493, 1443
(aromatic C=C), 1249, 1192, 1114(C-0): 'H-
NMR(200MHz, DMSO-d;, ppm): 3.78(3H, s,
-OCH,), 7.0(2H, d, J=8.THz, H-3', H-5'), 7.14
(1H, dd, J=8.8, 2.1Hz, H-6), 7.24(1H, d, J=

i
4

M

g3t BuOHMH-E8 (84 g+
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2.1Hz, H-8), 7.5(2H, d, J=8.7THz, H-2", H-6"),
8.04(1H, d, J=8.8Hz, H-5), 8.44(1H, s, H-2):
“C-NMR(50MHz, DMSO-d;, ppm): 54.97(-
OCHy), 60.43(C-6""), 69.44(C-4""), 72.95(C-
27y, 76.32(C-3"), 77.05(C-5"), 99.84(C-1"),
103.28(C-8), 113.53(C-3", C-5), 115.53(C-6),
118.34(C-10), 123.28(C-1"), 123.92(C-3), 126.95
(C-5), 130.02(C-2", C-6), 153.48(C-2), 157.02
(C-9), 158.98(C-4"), 161.41(C-7), 174.65(C-4)

BEHE 2-Mp 202-204°: UV A, nm(log €):
213(2.71), 226(2.56), 241(2.44), 247(2.67); IR
Viax € 3427(-0H), 1652(C=0), 1523, 1484,
1452(aromatic C=C), 1253, 1179(C-0): 1H-
NMR(200MHz, DMSO-d;, ppm): 3.81(3H, s,
-0OCH,), 3.95(3H, s, -OCH,), 5.12 (1H, d, J=
6.4Hz, Glec, anomeric proton), 7.02 (2H, d, J
=8.7Hz, H-3',5"), 7.38(1H, d, J=9.1Hz, H-6),
7.55(2H, d, J=8.7THz, H-2'.6"), 7.8(1H, 4, J=
9.1Hz, H-5), 8. 52(1H, s, H-2); “C-NMR(50MHz,
DMSO-d;, ppm): 54.98(0OCH,), 60.39(OCHy),
61.09(C-6"), 69.42(C-4""), 73.13 (C-2""), 76.53
(C-3"), 77.07(C-5"), 100.33(C-1""), 113.57(C-
3, C-5), 118.32(C-6), 120.23 (C-10), 123.02
(C-1"), 123.85(C-3), 126.84(C-5), 130.03(C-2',
C-6), 134.8(C-8), 153.63(C-2), 154.02(C-9),
159.02(C-4"), 163.71(C-7), 175.54 (C-4)

3|88 3-Mp 229-230° UV Ay nm(log €):
205(3.00), 230(2.84), 260 (2.98), 306(2.42),
UV M08+ N0t nm(log €): 216(3.20), 239(2.79),
280(3.02), 321(2.43), UV Ay nm(log ¢€):
213(2.95), 233(2.95), 252(3.01), 297(2.63);

IR Vi em™: 3373(-OH), 1623(C=0), 1515,
1445(aromatic C=C), 1263, 1197, 1174(C-0):
'H-NMR(200MHz, DMSO-ds, ppm): 6.8(2H,
d, J=85Hz, H-3', H-5'), 7.13(1H, dd, J=8.8,
2.0Hz, H-6), 7.2(1H, d, J=2.0Hz, H-8), 7.39
(2H, d, J=8.5Hz, H-2", H-6"), 8.03(1H, d, J=
8.8Hz, H-5), 8.39(1H, s, H-2): “C-NMR(50
MHz, DMSO-d,, ppm): 60.42(C-6""), 69.43(C-
4’7, 72.95(C-27), 76.29(C-3"), 77.03(C-5"),
99.82(C-1""), 103.24(C-8), 114.87(C-3’, C-5),
115.48(C-6), 118.35(C-10), 122.20(C-1"), 123.59
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(C-3), 126.87(C-5), 130.01(C-2’, C-6"), 153.30
(C-2), 156.98(C-9), 157.21(C-4"), 161.35(C-
7, 174.74(C-4)

cho| 301 -313HE 1, 2, 3& 747 TLC plateel
AA%t2 c-HCIE 1drop® 2ol Z=HF hot
platedld ZHZAIA n-butanol-acetic acid-
water(4:1:5)8 {wj2 EFEF IA ANAF)
1 20% H,S0,2 E4AA D-glucosed 213}
At

Zn o g

s2alg sjgtgel FxAHE -338E 19 IR spe-
ctrum®lA 3407 cm™ A4 -OH, 1635 cm ™ol 4]
o -2 C=0, 1569, 1511 cm A aro-
matic C=C, 1249, 1192, 1114 cm™9|4 C-0¢]
&7 Yl UV spectrum® 296 nmeoll 4
band [9] F571 dojve A o2 Ho} of {HEL
isoflavone glycoside A9 2 3% = JAQAch. P

'H-NMR spectrumelA 3.78 ppmeiA & 712
methoxyl7]el 71818} singlete]l Wt 7.0
ppmelA Yehte 2HO| #l@shs J=8.7 Hz¢)
doublet2 H-3'#% H-5 <3 Ao, 7.14
ppmolA J=8.8Hz, 2.1 Hz9] double doublet
& H-6°1 H-5% ortho couplingdlz, t}* H-
8%} meta couplingdh= A9E & F AT 7.24
ppmelA Yehtes J=2.1Hze doublet2 H-
80] H-63} meta couplingdh= Rl 71918 A o]
2, 7.5 ppmelA Yeh= 2He #d sl J=8.7
Hzel doublet2 H-2'9} H-6"<]l 2% Zo]n 8.04
ppmolA J=8.8 Hz2] doublet2 H-5¢ <& A
de & 5 YU EF, 8.44 ppmollA H-291 €]
§ singletel YER}E ASR Hol o] IPES
isoflavone & & & A%tk D,OZ X1#A17 'H-
NMR spectrumel* anomeric protone] 5.1
ppmelA J=7.0 Hz9] doubleteZ Yehts 3
o2 RBol /9] o] 912 Afstn S ¢ &
k231, “C-NMR spectrumollA 39| z+ ©49
signale] 60.43 ppmeld C-6", 69.44 ppmolA
C-4", 72.95 ppmo|A C-2", 76.32 ppmolA C-
3", 77.05 ppmelA C-5" & 99.84 ppmol|*] ano-
meric carbone] ZtZ Yehte 3oz Hol 23



Vol. 30, No. 2, 1999

B B2 glucosed & & F 9T},

o149l A%} FHP L v wale B3 18 4-
methoxyisoflavone~7-O-B-D-glucoside 2,
ononin®.2 €338ttt

35HE 29 IR spectrumolA 3427 cm oA
-OH, 1652 cm "ol A o B-2X 348 C=0, 1523,
1484 cm "ol A aromatic C=C, 1253, 1179 cm™
A C-08 F5di7t Uehta, UV spectrum®)
247 nmel M band [9] 571 olues Aoz B
o} o} &L isoflavone glycosideA L E 3
& 5 gy

‘H-NMR spectrumel4 3.81 ppm# 3.95 ppm
AA F 7H¢] methoxylZ1ol 71<138kE singletel
Zkzb JeRaL, 7.02 ppmell A velde 2Hel 83
&= J=8.7THz9 doublet& =1 $iX|Z & of H-
3’7} H-5'°] H-2'9} H-6"9} ortho coupling@Hl
2l Relw 7.38 ppmolA J=9.1Hze dou-
bletZ H-6°] H-5% ortho couplingdhle AY<
& & Ak, 7.55 ppmelA] tElE 2H 2
3= J=8.7 Hz¢l doublet2 H-2'9} H-6'<f oJ%t
oM 7.8 ppmolA J=9.1 Hz9 doubletd H-
bel) o)t AYL & & U 8.52 ppmH H-
29 &3 singlete] Uehte Ao2 Hol o] 3§
£ isoflavoned & & F I D,OE X8
1 '"H-NMR spectrumolA anomeric protone]
5.1 ppmolA J=7.0 Hz9] doublete & Yehi=
Aoz Hol & 92 Astn U &+ YA
i, ®C-NMR spectrumelA 2ol 2 €49 sig-
nale] 61.09 ppmolA C-6"", 69.42 ppmelA C-
4”7, 73.13 ppmelA C-2", 76.53 ppmold C-
37, 77.07 ppmelA C-57 2 100,33 ppmelA
anomeric carbon®] &7zt JElE Zo g Hol
Z3E L glucosed S & = AT

olde) ARet 2RV wmald B3I 28 4,
8-dimethoxyisoflavone-7-O-B-D-glu-
copyranoside® £% st t}.

23E 39 IR spectrumolA 3373 cm oA
-OH. 1623 cm ™4 B2384 C=0, 1515, 1445
cm A aromatic C=C, 1263, 1197, 1174
cm A C-09 FFU7h Yehds, UV spec-
trum¢] 306 nmelA band 1¢] %71 Yehte
Aoz Hol o] 33&EL isoflavone glycosided!]
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S 2P 5 99g.?

Shift reagent® NaOHE 7}stal 43 UV
spectrumdl|A band I°] 15 nm Z#o]E3k1,
1 89 shift reagentollA& &S A & A
o7 Hol o] IFEL C-4'9X9 -OHY} freed
AR e 3FEJE #@dd £+ 9t} 'H-
NMR spectrumelA 6.8 ppmeiis Vet 2H
of s Zsh= J=8.5 HzY doublet 11 $IX= &
9 H-3'9} H-5'94S & & A3, 7.13 ppmdilA
veltbe J=8.8, 2.0Hz2 double doublet
H-6°] H-5%} ortho couplingdtz, ©hA] H-83%
meta couplingdls Rel 7]Ad Zolm, 7.2
ppmeld Yehde J=2.0Hze doublet2 H-
8ol €3t Zolth. 7.39 ppmelA WE}= J=85
Hz9l doublet2 H-2'¢} H-6"°l] 2]3F Zo]s1, 8.03
ppmolX HElYE J=8.8Hze doublet2 H-
5o 2]k Aolt}. 8.39 ppmollA H-24] 71Q18k=
singlet© & Hol o] 3FEL isoflavone AL L&
< 4 gtk DLOE A8AZ 'H-NMR spec-
trumeiA anomeric proton®] 5.1 ppmelAt J=
7.0 Hz9| doublete & Yehte ROZ Hol F&
9= AF¥sn AL & F Y¥z; “C-NMR
spectrumlA 29 Z+ g©49l signald 60.42
ppmel A C-67, 69.43 ppmeld C-47, 72.95
ppmolA C-27, 76.29 ppmelA C-37, 77.03
ppmeolA C-57 % 99.82 ppmellA anomeric
carbono| 22 el Aoz Kot AfE 7L
glucosed < & & UATH

ol23e] Aztst EH'WE vlwald FFE 3L 4-
hydroxyisoflavone-7-O-f-D-glucoside =,
daidzin®. 2 S8t

5&9| Mot 9f Ci2|E SEEC FAYMEN -
PAZFH7} YL ROZ ARHE 539 PoF 2
Ad%Ee BuOH/M-F=25E £ FES U
o2 3o-HSDel gt dA&=5y dgFES
£ &4stx, 2 A3}E Table o] YeERAAT}. o]
F 2% Avd 2 3352 1297t gldleH, ofkn
5& [Cx valueZl 110.9 ug/miE vlwA 7hst &
7t et AYSe [Cy valuest 26.65 pg/
mlg w+733HA et ol & EtOAcet BuOH=
2I3le] dA&S 23T 27, BuOH/HEREE 9
ICs valueZt 10 pg/miclsr2 w9 7ahAl vebsk
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Table L. ICy, values of 5-plants and isolated compounds from Mucunae Caulis by 3e-HSD inhibition

Test samples

ICs value (ug/ml)

Mucunae Caulis(A8%) 26.65
Polygoni multiflori Radix(+%%) -

Polygoni multiflori Ramulus(oFx%) 110.9
Sennae Folium (4u}) -

Polygoni avicularis Herba(¥%) -

HxO layer 36.16
EtOAc layer 27.65
BuOH layer <10
ononin -

4’ 8-dimethoxyisoflavone 7-O-B-D-glucopyranoside 93.65
daidzin 70.50
Fr. 2 16.85
Subfr. 4 21.83
aspirin 246.81

“means that substance has no significant effect.

LBz old g JEEHE dAet] 3719 33
5 Edsta, 9AELS A3 o] IY¥EE

soflavone 7-O-B-D-glucopyranoside %
daidzin®] ICs valueZ} 22t 93.659F 70.50 pg/
mlZ th2eEQ] aspirin® ICy, value 246.81
pg/mlEct 9l

2 B

3a-HSDell ti3t E49A &) =A vehd A
% (Mucunae Caulis)®] BuOHE# S Z}% col-
umn chromatography$} £247]7]& o] &3}
ononin, 4’,8-dimethoxy isoflavone 7-O--D-
glucopyranoside, daidzing ¥23zn & A .
ol i B24AEE S48} ononind A
9%t 4’ 8-dimethoxy isoflavone-7-O-B-D-glu-
copyranoside¢ daidzineo] 2GEHET} &
AA&E UeIAS et BuOH7M-£32 9
JA) & (IC5(10 pg/mh Erh= o v ol§ 37 3}
= ol AAEA o] FAVERS £3 2(16.85
ng/mbet 28 4(21.83 pg/mhe AEEe 2
JA &S g ATVt A&EHolHor & Aoz
At E
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