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Isolation of Anti-Hepatotoxic Agent from the Root of
Astragalus membranaceus

Nam-In Baek*, Young Sook Kim, Jong Soo Kyung and Ki Hyun Park
Korea Ginseng & Tobacco Research Institute, Taejeon 305-345, Korea

Abstract —The components were isolated from the root of Astragalus membranaceus and
their structures were characterized as 3.4-methylenedioxypyrrolealdehyde, 7-O-B-D-glu-
copyranosyl 7, 3-dihydroxy-4-methoxy isoflavone and a naphthalene derivative on the
basis of spectral and physical methods. 7-O-B-D-glucopyranosyl 7, 3-dihydroxy-4-methoxy
isoflavone and the naphthalene compound showed protective effect on CCliinduced cy-
totoxicity in primary cultured rat hepatocytes.
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hexane, CHCls;, ethylacetate, mbutanol %
BRI g Azl AT B3 EHE AR AR
719l EEYS A v HFH A EAA CCly
S
zZ

Aopr e EHE A

e A

=13
m=

HlE% é & AAstgn 5414011*1 cc14 r
in
vivo JYE3 3 «4—3— L]'EP“ 5”7]4 EEFolA 7“1]
¥ BIEANE e BAE EYstaxl stk
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#7t de Aoz gA Yo old AR Jela
T Q72T AR HE, A0S, RIME
A, o1=ZHg- Fo] Bago] gir}”

o] AFNME in vitro, in vivolA THAX 2
TEAE e @7l £84 RIozny
chromatography £ °©] &3t 424 E F7

BEStAn 11 S8 Re 848 Tty
Mz 2 gy

A8 E ¥ AY-o] Ao AMSE e o
AA] kAN GozRY AZES FUst] 72A
T F AREH o, HEL FFA4ARATA
B0} JIth(No 94032). ¥ FEL S
2979 $E A 9Fzd (22+2°C, %
HEE 55+5°C, 1241 BgFr)er Arsa
150-180 go] Sprague-DawleyAl 78 BFS A}
43t Fetal bovine serum, William's
medium, L-glutamine, trypan blue stain&
GIB CO(Grand Island, NY)o|& &b,
collagenase(Type IV), insulin, dexametha-
sone, antibiotics, dimethyl sulfoxide
(DMSO), Hanks’ balanced buffured
solution(HBSS) 2 A wjoke] W3 Alete
cell culture grade® Sigma Chemical Co.(St.
Louis, MO) A &S AHE3lden, CCLe Ald-
rich Chemical Co. (Milwaukee, WhHellA <]
a3t 24 2 2 22 E 9% column chro-
matography & silica gel2 Kiesel gel 60 (70-
230 mesh, Merck) < AME-SFR T 1 99 A|Fe
B I v 5598 AHEE

717| - €32 Fisher-John Apparalus& A&
3t} ZFsIRen, 258 BAA gsitt 'H-
(400 MHz) ¥ “C-NMR(100 MHz)< Bruker
ARX 40022 £A3t91, FAB-MS ¥ E-MSE
VG-VSEQ(EBqQ type) ¢ Varian Mat
212MS 2 &334t UV spectrume Shi-
madzu UV-24022 Aen, IR spectrat
Perkin-Elmer Model 599B2 4%it}.

THZE 2ol ¥ #iY"-Seglen”sl col-
lagenase perfusion & 7122 3o 879
ZAEE Eesle] 2x10° cell/mie]l AE Hehed
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& 24 well plate(Falcon, Primaria)o] 1 ml¥
231 5%, COy/95% air E71AE FF3AA o
2 FEE fAshe 37°C vid7lolA widslant.
10% heat-inactivated fetal calf
serum, penicillin(100 g/ml), streptomycin
(100 pU/ml). 4 mM L-glutamine, 10°M dex-
amethasone, 107 M insulinol #7l®
William's E medium& AM8-stc},

ZNE 54 RT ¥ AIBXNE -CCL f & AZ=
Aol tigh 478 e ddE2 ] AAEANE HA
371 YA A E7E SV EH RANEE 24]
b W FE QG w2 At FA) AR
2 D9AdR AE(10 pl, DMSO &8st CCl,
(10 ul, DMSO®l £3l)& 1 ml s Hrlstn
9023t miFatadct.

SAEM EH -wjde] B ¥ wikd S 3000
rpm, 4 °ColA DAL 45 Y& 0] 83} lac-
tic dehydrogenase(LDH), glutamic ox-
aloacetic transaminase(GOT)® glutamic
pyruvic transaminase(GPT) 84& ohta|e}
Kit& AH8-5td S48kt

FEMEQ 2al-37] 22 5 kg 80% +84
MeOH 5 gH & A &oA 2 5% FE3 3, o
Bt & FAE 2L e R 23] ¢ FE3M%h
ol gl F9 MeOHE Y 553l A A%
% mBuOH 15 2lE|2 23] 2| F&89m,
22 249 2zl 9109 $2EL AJY. 2
% 50g2 #H39 ODS column chromato-
graphy (H,O— H,0-MeOH—MeOH)3l 1174
o &A¥ES da, 2F 2V AFEFozRE
silica gel column chromatography(CHCl;-
MeOH-H,0, mhexane-CHCl;MeOH) & u+&-3}
o] 5.1 mg® compound 1 & £2], FAA|stH e}

Compound 1 : colorless glass, EI-MS m/Z:
139 (M"), 'H-NMR (400MHz, CD,0D) 9.54
(1H, s, H-6), 7.35 (1H, d, J=3.6 Hz, H-2 or
H-5), 6.57 (1H, d, J=3.6 Hz, H-2 or H-5), 4.
63 (2H, s, H-7), ®*C-NMR (100MHz, CD,0D)
179.34 (C-6), 163.14, 153.55 (C-3, C-4), 124
84 (C-2, C-5), 110.87 (C-7).

£ ol ol 8 LAY 2RE sil-
ica gel column chromatography (CHClyr
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"MeOH* H;0)3td 35mg 9 compound 2& &
A A st

Compound 2 : white powder (MeOH),
mp 209-211 °C, IR(KBr) v, 3452, 2985, 1655,
1610, 1554, 1472 cm™, UV(MeOH)A,. nm:
208. 265, 295, pos. FAB-MS m/z: 447 (M+
D°. 'H-NMR (400 MHz. ds-Py.) 3.76 (3H. s,
OCHy). 579 (1H. d. J=7.3 Hz, H-1"). 7.03
(1H. d. J=8.4 Hz, H-5"), 7.27 (1H, dd, J=2.
2. 8.9 Hz, H-6), 7.29 (1H. dd, J=2.1, 8.4 Hz.
H-6"). 7.41 (1H. d, J=2.2 Hz, H-8), 7.76 (1H,
d. J=21 Hz, H-2), 8.14 (1H. s, H-2), 8.34
(1H. d. J=8.9 Hz, H-5). ®C-NMR (100 MHz.
ds-Py.) 55.85 (OMe), 62.30 (C-6"), 71.11 (C-
4), 7471 (C-27), 78.34 (C-3), 79.18 (C-5"),
101.72 (C-17), 104.08 (C-8). 112.27 (C-5"),
115.86 (C-6). 117.68 (C-2"), 119.67 (C-4a),
120.32 (C-6"), 124.92 (C-3), 125.89 (C-17),
127.70 (C-5), 147.95 (C-3"), 148.69 (C-4").
153.02 (C-2), 157.71 (C-8a), 162.22 (C-7),
175.47 (C-4).

A, A5 Lolzl £5% 228 50gony
silica gel column chromatography (CHCl+
MeOH-MeOH=10:3:1-7:3:1-6:4:1—6:5:1.
CHCI-MeOH-H,0=10:3:1, CHCL-MeOH=7:1
—5:1) & ¥+E3te] 24 mge] compound 3 & &
2l AAstE

Compound 3 : 'H-NMR (400 MHz, CDCl,+
CD:OD) 1.94 (2H, m). 2.16 (2H, m). 4.10
(2H, br. t, J=5.8 Hz), 4.18 (2H. br. t, J=4.9
Hz), 6.20 (1H. d. J=3.3 Hz), 6.24 (1H, d, J=
3.4 Hz), 6.42 (1H, d, J=3.3 Hz). 6.98 (1H. d.
J=34 Hz). 7.20 (1H. s), 7.86 (1H, s). “C-
NMR (100 MHz, CDCl;+CD,OD) 30.68 (1), 31.07
(). 71.42 (t), 71.62 (1), 111.29 (d), 111.83
(d). 114.42 (d), 119.21 (d). 136.87 (d), 140.38
(d), 145.25 (s), 147.08 (s), 153.65 (s), 154.48 (s).
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HoziE dRE 4AHODS)O 2 e due
3 (silica gel)2E column chromato-
graphy ¥ ®H538to 3%9] 538 (Compound 1,
2, 3)= 47 YA st

Compound 12 dragendorff A<te] oFAdule
& ®gom, 'H-NMR (400MHz, CD;OD)sl $]o}
A J couplingdtx 0= olefinic proton sig-
nal (8 6.57, 7.35 (both d. J=3.6 Hz)}o] &=
3L, B3 aldehyde (8 9.52, )9} methylened-
loxy group (8 4.62, s)9 &Aj7} &= r}.
PC-NMR (100 MHz, CD;0D) o Qo= al-
dehyde (8 179.34), methylenedioxy (8 110.87).
2709l aromatic methine (8 124.84, 124.84).
&b ddteta e 2709] aromatic carbon
(8 153.55, 163.14) signalEo] #Z5gjow &
22 EI-MS (m/z @ 139 MY) 25¥ 1392 24
HA Gex §1e) ARE F§89 compound
19} F%% 3.4-methylenedioxypyrrole
aldehyde® 2% st}

Compound 2% 'H-NMR (400 MHz. ds—Py.)
o sloiA aromaticold ##@ 1749 singlet
signal (8 8.14)# °J couplingdtmglE 2749
doublet signal (8 741 (J=22), 7.76 (J=2.
D). *J couplingstm3le 2748l doublet sig-
nal (8 7.03 (J=8.4), 8.34 (J=8.9)) 2 4J-3J
coupling ta131= 2789 doublet-doublet sig-
nal {8 7.27 (J=8.9, 2.2), 7.29 (8.4, 2.1)}°] &
& HAY. =3 FEFAY signalel 4.2-4.6
ppmellX #5531, anomeric proton signal
€ 5.79ppmelA #EEHJ 28, methoxylold
e singlet methyl signai°l 3.76 ppmoi|A
#ZH A “C-NMR (100 MHz, ds-Py.)ll o]
M=, B5F 22709] €4 signale] #&E ey, B-
D-glucopyranosyl”l®l 6709 signal®
methoxyl°e] £%8% 55.85 ppm9| signal A9
b 32 15709] signalel =% 101.72-175.47
ppm AteldlA FEHo, o] BA9 UV &4 B4
3 ZRAA Az E, flavonoid 3FEQ Reo
2 33U,

'H-'H COSY2%E aromaticol & sig-
nal&9 couplingstz J& JelS& 25 W}
238, 4z} proton signals2 38 4

A o
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A o] AFHZRE o] flavonoid AFEL A &
de 6 E& THel 1709 A7t Ajtatn 9l
31, B 8ell& 3WF 4o 4zt 17489} 717
23 e Aoz wHPon, M S
9] % 1 ¥£42 D-glucopyranose® meth-
oxyl7i7} 47y Ajetn e A& & 71 A

HMQCEYH £28 /A1 Qe 5E gis
THIL, 47 B2 hRET BC-NMR o} 3}
o149} chemical shiftZ 343 HEsl Q95
. D-glucopyranosyl (8 62.30 (C-67), 71.11
(C-4"). 74.71 (C-2"), 78.34 (C-3"), 79.18 (C-
57, 101.72 (C-1)) ¥ methoxyl (8 55.85), A+
&% 2R3 gt 489 aromatic 4F &4 (8
147.95 (C-37), 148.69 (C-4"), 157.71 (C-8a).
162.22 (C-7)) 2 1719} methine €4 (5 153.02
(C-2))%, g9 AFstn A= 3709 aromatic
47 B4 (3 119.67 (C-4a), 124.92 (C-3). 125.
89 (C-17), #2F 7Nz UE 6719 aromatic
&2 (8 104.08 (C-8), 112.27 (C-57). 115.86 (C-
6), 117.68 (C-2), 120.32 (C-6"). 127.70 (C-
5)], 223 1709) ketone (8 175.47)o14 g3t
signal&e] 25 3. §3) 153.0 ppmoiA
#549 aromatic carbon signale] doublet?)®]
E EERY AQFeM #2d A" 49
ketoneo] 175.5 ppm¥ &0l REH T nAgo s
ol o} Fdted BEE AR RE o] HABL iso-
flavonoid FFERN A& ¢ = YAt P

¥ D-glucopyranose$t methoxy] A
A= HMBCZYE 2382 2, 5.79 ppmoilA
#5¥ anomeric proton signale] A @e} 441
77k AgsaYe @49 162.22 ppmd signal
o 97 couplingstnUE FozRY T A 5
o] FAlel Agsla e Rez wudyet 7.
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27 ppmelA doublet-doublete.@ #=9 A 8
] aromatic proton signal®] C-4a% 92 cou-
plingdlz e HoBRE o signale]l H-62 &
B AR o2 Agle] FA7E TH) Adts)
e Ao R WYY, £ 3.76 ppmel A
% singlet methyl717} C-4’¢} couplingdls
e Ao 2HE methoxylZlE C-4" 9 4474
AEE AL I AN ol9e] HMBC Anzx
B EEEid 43 9258 48 32y =,
C-3& C-3/H-2 % C-3/H2'2%H, C-1'& C-17/
H-5'2%¥, C-4a¥ C-4a/H-62%E, C-8ax C-
8a/H-5, C-8a/H-2 ¥ C-8a/H-62%H C-3':=
C-3/H-5'2%H, C4'& C4/H2 2 C-4/H-
6'2RE, C-7& C-1/H-5 2 C-1/H-62.2 1y
7z} Fg el

D-glucopyranose® anomeric proton<]
coupling constant (J=7.3 Hz) 2% ¥ B-Ags}
I e Aoz AWEHAD, 9o ANES Eos}
o, compound 29 FZ¥E 7-0-B-D-glu-
copyranosyl 7,3"dihydroxy—4'—methdxy
isoflavone2. 2 AA =it}

Compound 3% 'H-NMR (400 MHz, CDCl,+
CD,0D)l JolM aromatic fale] 44 67h9]
signale] &5t 1% 270= singlete® (3
7.86, 7.20), T2 470 doublete & (8 6.98. 6.
42, 6.24, 6.20) #Zo] A}, T3 Abiob A gst
2 & 2789} methylene proton (3 4.18, 4.10)
R B ARt YA &L 2749 methy-
lene signal (3 2.16, 1.94)0] Zzt w2 YUe}.
PC-NMR (100 MHz, CDCly+CD;0D)oll 114
&, aromatic ## 9] 10 7ol &4 signale] #&
Hled, DEPT £42% 159 671E doublet
(6 111.29, 111.83, 114.42, 119.21, 136.87, 140.

Fig. L. The structures of some compounds isolated from the root of Astragalus membranaceus.
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Table 1. Effect of compounds isolated from the root of Astragalus membranaceus on CCl-induced cy-

totoxicity in primary cultured rat hepatocytes

Dose LDH(%) GOT(%) GPT(%)
Substance me/ml) T coi)  CC(+)  CCLO)  CCL(+)  CCLG)  CCl(+)
Control - 1007 100” 100 100” 100 100
Compound 1 0.1 10316 104+ 9 104+ 6 102+11 104+9 97+ 6
0.5 191+17* 92+ 8 643+14"  139+15 847+30" 392430
Compound 2 0.1 150+ 6* 116+ 2 98+ 7 110+13 96+ 4 62+ 4*
0.5 139+11" 97+ 8 93+ 9 %+ 2 105+18 5817
Compound 3 0.1 117+12 98+ 3 101+ 5 89+ 6 82+ 7 59+ 2°
0.5 124-+12 71+ 6° 115+10 73+13* 91413 52+ 5*
Glycyrrhizin 0.1 104+ 8 66+17* 8310 TT+11* 95+ 2 76+ 8*
0.5 149+ 25 48+ 5% 83+ 4 50+ 3** 89+ 3 59+ 5*

Hepatocytes were preincubated for 2 hr, and treated with or without 1.5 mM CCL(10 ul in DMSO)
and natural product(10 ul in DMSO) for 1.5 hr in fresh medium(1 ml). LDH, GOT and GPT activities in
the medium were determined. Control enzymatic acitvities in the medxum from all experimjent: * 61-
139 W-U. ¥ 630-1061 W-U. @ 28-37 K-U, ¥ 72-144 K-U. ¢ 15-18 K-U ” 32-40 K-U. Significantly different

from each control, * P<0.05 ** P{0.001.
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153.65, 154.48)cId=H], chemical shift2¥
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