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Hepatoprotective Constituents of Saururus chinensis Roots Against
Tacrine-induced Cytotoxicity in Human Liver-derived Hep G2 Cells
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Abstract — Five lignans, sauchinone (1), di-O-methyltetrahydrofuriguaiacin B (2), manassantin A (3), manassantin B (4) and
saucerneol B (5), have been isolated from the MeOH extract of Saururus chinensis roots. The evaluation for protective effect
of compounds 1-5 against tacrine-induced cytotoxicity in human liver-derived Hep G2 cells was conducted. Compounds 1, 2,
and 5 showed significant protective effects with the ECy, values of 74.2£0.9, 111.3£0.8, 64.3+0.8 1M, respectively. Silybin,
one of the well-known hepatoprotective agents, used as a positive control, and also showed protective effect with an EC;, value

of 86.2+0.5 M.
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A Z(Saururus chinensis Baill.)& MMz
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By ARATRE SH28E A5t &34, cell aggregation
AR &4, B BA,Y low-density lipoprotein-antioxidant
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Al 2 717] - Column chromatography8 BAl= Kiesel
gel 60(70~230 mesh, Merck), RP-18 Lichroprep(Merck),
Sephadex LH-20(Sigma)& ZtZt AMg-stith A3 ==
JASCO P1020& AH&-3te] &4 skl th. NMR spectrum-2
JEOL JNM-ECP 500(‘H, 500 MHz; °C, 125 MHz)<,
ESI-MS¥E API-2000 spectrometerS AH3-3le] &4 &t}
RPMI 1640 BiX] <} trypsin-ethylene diaminetetraacetic acid
(EDTA)= Gibco LaboratoriesAFoll A ] 81 2.1, fetal
bovine serum(FBS)= Hyclone Laboratories*}ellA Y381
t}. Tacrine, silybin3} 3'-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide(MTT)}= Sigmarlell A T &}
Atk 96-Well tissue culture plates$} 7] €} tissue culture
dishese NuncA} A|E-S o|-g-3t4 T},

Hep G2 M=l A ZIM=Z HSEY &H - A 7H
& ME F Hep G2 M ZFE American Type Culture
Collectionol| A} B3t ARE-sIGIoH, BlEd o R S-S
T AEZF i3 BRETY 2 F 59 Hhg 0%
w2} AAskdeh. zhsA Awsha, Hep G2 AE(Q2x10°
cells/well)E 10% heat-inactivated FBS, penicillin G
(100 TU/ml)<} streptomycin(100 pg/ml)S 353+ RPMI
1640 BiRlel] B3R 5% CO, wid7] Wl 37°ColA 24
AZE i Fe e, EElE SIHE(1-5)9] A& 899G, 10,
20, 40 uM)F 1.2 mM tacrineS X2 & & 24)17F E<2F 5%
CO, Hi¥7] WollA sigstRA e, AZREES MTTH-S
Z8at SABAL 50%2] NEHDT FHE YeERE 5
55 EC, A2 Yeith gl B8 A¥X|E dizdl ol
3k A X R 58-S mean+S.D.E FA R, zhz}t 33 ulk
£ APAE o] &3t AR BAXE S one-way
ANOVA tests -8l FH3IAL, pgte] 0.01 vTHE &
At oz ejuf rial 3Tt

F& % A - 1Ax9 A22(1.8kgyS MeOH(S 1x2
32 2MZE B4 AMEFEIAL AN S 79SS MeOH
FEE(13982)S AUt o] FEFES EF (1)) =
8}l n-hexane, CH,Cl,, n-BuOH =28 40| uja}t £
3Ith. CH,Cl, 783 (9.25 g)= Sephadex LH-20 column
chromatography(CC)?l ©}3ld CH,Cl,-MeOH(18:1) -3+
(Fr. 1)9} MeOH €% (Fr. 2)2 WrAth Fr. 1(7.69 g)2
THA] p-hexane-CH,CL(1:1) EF-EE &2 8 E &=
Sephadex LH-20 CCol| 9]3l4] 57¢) ARF (Fr. 11~15)&
2 UFRTh Fr. 11(3.93 gy CH,CL-MeOH(60:1 — 30:1
= 1:1)& &892 3 silica gel CCE 319 579 &
8 (Fr. 111~115)% LAk o F Fr. 112880 mg) & n-
hexane-EtOAc(3:1)S 8-&8vl2 3} silica gel CColl ¢J3}
o 3709 &8F (Fr. 1121~1123)2 2 Y+ o, Fr.
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1121(136.2 mg)& n-hexane-acetone(5:1)& £5-8uiE sl=
silica gel CCZ A A3l 3}3HE 1(51.8 mg, 0.0029 w/w%%)
< 2@stgot Fr. 1123(179.7 mg)& CH,Cl,-MeOH
(100:1)E BZ&8 2 AMS-¢t silica gel CCE A A8t 3}
& 2(78.3 mg, 0.0044 wwY%)S AT}, Fr. 114(1.26 g)=
n-hexane-EtOAc(1:2yS 85802 3k= silica gel CCE A
A&t BFFE 3(72.8 mg, 0.004 ww¥e)Z 3709 AE-E (Fr.
1141~1143y& 44T} Fr. 1142(815 mg)= n-hexane-acetone
(3:2)% 82812 3= silica gel CCE 233l 47h2] &
3 (Fr. 11421~11424)0.2 31t} Fr. 11422200 mg)= o
Al 80% 473 MeOHS €Z8m =2 3= RP C-18 CCE ©]
|3l 3709 AF-E(Fr. 114221~114223)2. 2 L3It} Fr.
114222(161.7 mg)= CH,CL,E £%&-8 |2 3} Sephadex
LH-20 CCZ A5t S 4(66.3 mg, 0.0037 ww%e)S
AT} Fr. 12(1.1 2¥5 n-hexane-EtOAc(2:1)S S&-4nj =
&= silica gel CCE AXNER 3719 A8 (Fr. 121~123)&
Aen, o] F Fr. 123(188 mg)ye tHAl 70% 4 MeOH
& 824 g 3= RP C-18 CCE o]&-dle B3l 3}
FE 5(62.9 mg, 0.0035 ww%)E AUt

Sauchinone (1) — Amorphous powder; '"H NMR
(500 MHz, CDCL,) 8: 6.82 (1H, s, H-6), 6.38 (1H, s, H-3),
5.90 and 5.87 (each 1H, s, OCH,0), 5.65 and 5.60 (each
1H, s, OCH,0), 5.57 (1H, s, H-3", 3.30 (1H, d, J=5.4 Hz,
H-7), 2.53~2.42 (3H, m, H-8, 1', 6, 1.93~1.87 (2H, m,
H-7'3, 8, 1.74 (1H, m, H-7'b), 1.22 (3H, d, J=7.3 Hz, H-
9), 0.71 (3H, d, J=7.3 Hz, H-9"); *C NMR (125 MHz,
CDCl,) &: 199.7 (C-2"), 168.6 (C-4"), 146.7 (C-5), 144.9
(C-2), 1432 (C-4), 115.7 (C-1), 106.5 (C-6), 101.3 (C-3"),
100.4 (OCH,0), 100.1 (C-5, 99.2 (C-3), 98.6 (OCH,0),
37.59 (C-6"), 37.53 (C-1'), 35.0 (C-7), 34.8 (C-8), 33.4 (C-
8, 25.2 (C-7)), 21.2 (C-9), 20.9 (C-9).

Di-O-methyltetrahydrofuriguaiacin B (2) -
Amorphous powder; [a]y+54°(c, 0.24 in CHCL,); 'H
NMR (500 MHz, CDCl;) §: 6.84 (6H, s, aromatic
protons), 5.44 (2H, d, J=6.4 Hz, H-7, 7'), 3.89 (6H, s,
2xOCH;), 3.87 (6H, s, 2xOCH,), 2.26 (2H, m, H-8, 8,
0.68 (6H, d, J=6.4 Hz, H-9, 9); “C NMR (125 MHz,
CDCly) &: 148.7 (C-3, 3", 147.9 (C-4, 4'), 134.0 (C-1, 1),
118.4 (C-6, 6"), 110.8 (C-2, 2), 109.7 (C-5, 5, 83.6 (C-7,
7), 55.9 (4xOCH,), 44.1 (C-8, 8, 14.8 (C-9, 9).

Manassantin A (3) — Amorphous powder; [a],-106"(c,
0.3 in CHCL); "H NMR (500 MHz, CDCL,) &: 6.81~6.98
(12H, m, aromatic protons), 5.45 (2H, d, J=6.0 Hz, H-7,
7Y, 4.63 (2H, d, J=8.7Hz, H-7", 7"), 4.11 (2H, m, H-8",
8™, 3.91, 3.87, 3.86 (each 6I1, s, 6xOCH;,), 2.30 (2H, m,
H-8, 8, 1.16 (6H, d, J=6.4 Hz, H-9", 9™), 0.71 (6H, d,
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J=6.4Hz, H9, 9); "C NMR (125 MHz, CDCL,) §: 150.6
(C-4, 4, 149.0 (C-4", 4™), 148.9 (C-3", 3"), 146.5 (C-3,
3", 136.5 (C-1, 1), 132.6 (C-1", 1), 120.0 (C-6", 6™),
118.78 (C-6, 6", 118.74 (C-5", 5™), 110.9 (C-2", 2"),
110.18 (C-2, 2", 110.13 (C-5, 5", 84.1 (C-8", 8™), 83.4
(C-7, 7, 78.4 (C-7", ™), 55.9 (6 x OCH,), 44.2 (C-8,
8), 17.1 (C-9", 9™), 14.9 (C-9, 9).

Manassantin B (4) — Amorphous powder; [a], —123%,
0.26 in CHCLy); '"H NMR (500 MHz, CDCl,) &:
6.86 ~7.00 (12H, m, aromatic protons), 5.94 (2H, s,
OCH,0), 5.46 (2H, d, J=6.0 Hz, H-7, 7'), 4.64 and 4.62

el
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(each 1H, d, J=72Hz, H-7", 7"), 4.11 (2H, m, H-8", 8"),
3.92, 3.91, 3.88, 3.86 (each 3H, s, 4xOCH,), 2.29 (2H,
m, H-8, 8, 1.17 and 1.15 (each 3H, d, J=6.4 Hz, H-9",
9", 0.72 (6H, d, J=6.4 Hz, H-9, 9"); BC NMR
(125 MHz, CDCl,) 6: 150.6 (C-4, 4'), 149.0 (C-4™), 148.9
(C-4"), 147.8 (C-3"), 147.4 (C-3"), 146.5 (C-3), 146.4 (C-
3), 136.6 (C-1), 136.5 (C-1), 134.0 (C-1"), 132.6 (C-1"),
121.1 (C-6"), 120.0 (C-6"), 119.0 (C-5™), 118.8 (C-6, 6",
118.7 (C-5"), 110.9 (C-2™), 110.2 (C-2, 2', 2"), 108.1 (C-
5), 107.6 (C-5"), 101.0 (OCH,0), 84.1 (C-8™), 84.0 (C-8",
83.4 (C-7, 7)), 78.4 (C-7", T™), 5597 (2 x OCH,), 55.94

OCH;

Fig. 1. Chemical structures of compounds 1-5.
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(OCH,), 55.92 (OCH,), 44.3 (C-8, 8, 17.1 (C-9"), 16.9
(C-9M, 149 (C-9, 9.

Saucerneol B (5) — Amorphous powder; [a], —51°(,
0.6 in CHCL,); 'H NMR (500 MHz, CD,OD) §:
6.74~7.05'(9H, m, aromatic protons), 5.92 (2H, s,
OCH,0), 5.42 (2H, d, J=5.5Hz, H-7, 7", 4.69 (1H, 4,
J=6.0 Hz, H-7"), 4.44 (1H, m, H-8"), 3.86, 3.82, 3.80,
(each 3H, s, 3xOCH,;), 2.27 (2H, m, H-8, 8, 1.08 (3H,
d, J=6.4 Hz, H-9"), 0.66 (6H, d, J=6.4 Hz, H-9, 9); "°C
NMR (125 MHz, CD,0D) &: 150.1 (C-3), 148.9 (C-3"),
148.7 (C-4"), 147.6 (C-3"), 146.7 (C-4"), 146.4 (C-4),
135.39 (C-1), 135.37 (C-1%), 133.8 (C-1"), 119.6 (C-6"),
119.3 (C-6"), 118.7 (C-6), 1165 (C-5), 111.2 (C-5"), 110.8
(C-2, 2"), 107.3 (C-5"), 106.6 (C-2"), 100.9 (OCH,0), 84.2
(C-7'), 84.0 (C-7), 80.2 (C-8"), 76.6 (C-7"), 55.2 (OCH,),
55.1 (2xOCH,), 43.3 (C-8"), 43.2 (C-8), 15.1 (C-9"), 13.4
(C-9, 9.
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Fig. 2. The hepatoprotective effects of compounds 1, 2, and 5
against tacrine-induced cytotoxicity in Hep G2 cells. Cytotoxi-
city was assessed after incubating for 2 h with 2 mM of tacrine
in RPMI medium. Results were expressed as mean +£S.D. of
three experiments. Significantly different from the control;
“p<0.001, and "p<0.01. Silybin was used as a positive control.
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(2), manassantin A (3), manassantin B (4), saucerneol B
()= TR o] IFE F IFE 1, 2, VI EHIHL
2 343 Hep G2 AlEFl] tigtd Fold Rs84E
EFATE.
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