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Chemical constituents from active fraction in roots of Euscaphis japonica with
inhibitory activity of hepatic triglyceride accumulation
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Abstract: Objective To screen the active fraction of Fuscaphis japonica roots with inhibitory activity on hepatic lipid accumulation
and investigate its chemical constituents. Methods Different polar fractions were prepared by extraction with organic solvents, oil
Red O staining and triglyceride content assay were used to determine inhibitory activity of different polar fraction on oleic acid induced
triglyceride accumulation on HepG2 cells, and the constituents of active fraction were isolated and purified by various chromatography
techniques such as column chromatography on silica gel, Sephadex LH-20, and HPLC, and their structures were identified by
physicochemical properties and spectral data. Results The petroleum ether fraction exhibited significantly inhibitory activity on oleic
acid induced triglyceride accumulation on HepG2 cells. Nine compounds were isolated and identified as 3p,19-
dihydroxy-24-trans-ferulyloxyurs-12-en-28-oic acid (1), B-sitosterol (2), 7-hydroxy-2-octen-5-olide (3), 3,3'-dimethoxy-ellagic acid
(4), vanillin (5), ethyl-5-oxo-tetrahydro-3-furancarboxylate (6), gallic acid (7), 3,3'-di-O-methylellagic acid 4-(5"-acetyl)-o-L-
arabinofuranoside (8), and bergapten (9). Conclusion The petroleum ether fraction is main active fraction. The compounds 1, 6, 8,
and 9 are obtained from genus Euscaphis Sieb. et Zucc. for the first time.
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TETEEAT, JER IS B 2 A (i AR
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BUSRTERGF AT =R e s, X 9
MY, 3 B O S S SCER T i S E A
3B,19- k24 Ji SX- ol B E AL - BB SR b - 12-0435-28- 12
(  3B,19-dihydroxy-24-trans-ferulyloxyurs-12-en-28-oic
acid, 1). B-ZilE (B-sitosterol, 2). 7-F£I-2-
Ji-5-IW B8 (7-hydroxy-2-octen-5-olide, 3). 3,3'- -
FHAAERAEIR (3,3-dimethoxy-ellagic acid, 4). &
TS (vanillin, 5D 5-Hcdk- DU -3- IR £ T
(ethyl-5-oxo-tetrahydro-3-furancarboxylate, 6). £
TR (gallic acid, 7). 3,3"- " H4 -8 L R2-4-(5"-
2o W F)-a-L- BT 7 A HE F [3,3"-di-O-methylellagic
acid 4-(5"-acetyl)-a-L-arabinofuranoside, 8]. i F-#if
MG (bergapten, 9). Hrf, {b&% 1. 6. 8 F1 9
HE RN ZERY) T A3 .
1 EFES5HMH

Varian INOVA 600 B! % i L44% (3&[H Varian
A, PARA TMS); WNMR400 AL BEIEARAL (i
WP RIFHEARGIR AT D X-6 WA sl i A
(bR Ze st A A BR A 7)) EZ Purifier MPLC (/i
FIFERH A A ] D; Knauer smartline 7 - ifl] &
HPLC (f#[H# /K A 7)); Agilent 1100 23475 HPLC
CEHE 2R R AR YMC-Pack ODS-A %
HIO 38R (250 mm X 4.6 mm, 5 pm, 1 mL/min; 250
mmX9.4 mm, 5 um, 3 mL/min, HA4ESER); ZF-6
B = HPR AN AT C R SE MR A IR A WD i
Fezs A (Lo EALAXAS ] ) HEAR Cell CO,
g4 (1815 Heraeus A 7]); XDS-1B {5 EAH %
PBE CAEREE L RS AT BR 22 7)) s BIO-RAD
iMARK TM M1 (Bio-Rad A#]); 5415R 5 UK
i B0l (Eppendorf A2 F] Do

Sephadex LH-20 (GE Healthcare Bio-sciences
AB, Fit#t), O HEEE GFaosa AT S FHAEIR
(100~200~ 200~300 H) 40l A& SigLT)

RN (rpralD W B OREET E TR T
BRA s KOk i 2K ol R R 2
(TEDIA A+)); BEME (MTT) Al DMSO I 5%
Sigma /A 7); DMEM R g E MG 2E IS (FBS)
6 H 25 [ Gibeo AH]; WA CGHEAEDEARR
BRAED); TG WlERFI & E1013 (bt S A 364 R
NCIDE

HepG2 4 i 1 iR 220 15 57 [ 55 i S
G, S P R A AR AR SR T R A VR /KL
TAIEE, 2 ER B e T H AR 4
SE R A8 T R B R B JE A ) BY A M Euscaphis
Jjaponica (Thunb.) Dippel [ F54, k54(2012092005)
FEICT AL R 7 A i Bl 2 2 B vh 25 A W) B AR 44 i
SRR
2 HDHIAEHERR B 1 EBALIFIZE
2.1 MRS 5 ERBALHI&

B RO T B 40 kg, W 4MHEE ] 90% 2,
B[RRI 3 WK, AKX 2 hy A IFERIGRL e R
WHIETEER, 128 1177 g, BRIRERFTK
W, R K. BEER LBRANE T REAEL, s
7], 54T EE A, (298 @) BEFR Mg AL
(533 @) 1E T EEHAL (205 g)s
2.2 MTT 3:38

HOGH G AE KT HepG2 4B d41 514501+ 96 4L
B, BT 10% FBS. 1%W T (F 8 & +H8E5 )
'] DMEM ¥57R%EH, F 37 C. 5% CO, 4l igks 77
WA 24 h, DRIIMAARFREKRE (04 1. 105
25, 50+ 100 pg/mL) (AT IHEETAT « B R £ BaB AT
IE T RSB A A0 PR 48 h J, 725 BIE W, BESLINA 180
uL DMEM 1577550 20 pL (0.5 mg/mL) MTT 4k4%:
i H 4 h, WIERTFRIG BEALIIA 150 pL 1) DMSO,
MERE IR 259% 10 min 5, BEEFR{Y 570 nm 4t
MSFLWICRE () . H5FAXRAMLL, i
WREANRT 50 pg/mL 45 2540 40 A7 3% 260 ol 2% 2
5 (P>0.05), FRWHFTAE MBI ST AE T iR
fIK T 50 ng/mL B JCHH S 40 B Bg Pk, DAL B i 114 4
JH SE 50 HHRE SRR S AN 50 pg/mL.

2.3 B4 O RIE

WK 2 em Wi T 70% OB 1~2
h i, BTN 6 fLAR . BUE B % FE I HepG2 41
MLE AN T 6 FLAC, IS4, H 10%)i6G
1M DMEM B5 989, 37 ‘C. 5% CO, B34
BRFE 24 hy FRdHMuRE S SRR IR, S E4nA
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BTEERS IR 2 mL, BT, A2 BN S A
FRH (0.5 mmol/L) HIH5FRMK 2 mL, 444557 24 h
i, BEHREIRBL A AR AN 5 DMSO
OB 5 HoAh S B0 A AR FF— B0 BIS5 IR, 4254197
BIIN A AN IR A R R (151050 pg/mL),
g% 24 h Ja. Baagih N 6 LB ECE, H PBS
CEMBE VRN 3 IR, 4% 2 BHE B IEE 10
min; WFFZ R, H PBS Zivt L5k ¥
WAk, 60%5FIEEEYE 10 s, MG O Yot
10 min; WRFFG M, 60% 7 A FEEVE 2 2 2 e
W, PBSIEVE 3 W 18 E WAMBI M S A 4
RS DL . 52 A4, B HepG2
0 1 P IR 2 I B A 2, U0 B R e e E
HepG2 4 N NG HERN ;s SRIRLATARLE, A ks
R 2541 HepG2 41 I A A 2140 g i W)tk
WD, MESER LWE IF T A7 20 25 435 AT W]
(AR Ak, 2 B A S KA BEA I R 15 5 1Y HepG2
20 P 1R R HE R
2.4 TG HINE

I B3 ) HepG2 4l B3 S8R0 T 6
LR, H 10%[f4-1f5% DMEM B33, 37 C,
5% CO, K FRAH TP 597 24 hs £ 40 MM RE 5 5405 7%
W, AU I 2 mL, BEARAL, A
NS WERE (0.5 mmol/L) BRI 2 mL, 4k
BENEIR 24 h Ja, EHERIRM, AU BRAE A
T DMSO O 5 HAb S 30 41 IR — 30D 3G9
W 2 S NN G A A TR A B A i B 7 P 5
TR, H5F% 24 he IMNJBERGINAL, BOWcEE g0,
BRI 100 uL (P2#A, 70 CHIFA 10 min, =
¥ 2 000 r/min Z0r 5 min, HCEFEWOH TG &R
FIENE TG M. SRR NE 1, HXR4lt
B, AR B k2 PR IR 15 5 1 HepG2 41 i
W TG K& (P<<0.05. 0.01).
3 EMEMIUERS S B

LA o Bl S50 28 e J A € 3%, A ol Pk - TR 2 1
BEEEVENL, TLC Fr-GH sy, 152 13 M
4y Fr. 1~13. Fr. 4 Sib kot Cfhik-BS R
LR 50 1 1) PR, P &l HPLC (H
fE-7K 70 © 30) FMELAY 1 (8.0 mg); Fr. SEMHE
FEEMAEME Y 2 (10.0 mg); Fr. 7 &k ik
ol AT R HEE (10 0 1) BEME A RS
&4 3 (34.0 mg); Fr. 8 il #l4 HPLC (HIfE-
K60 :40) LAY 4 (420 mg). 5 (7.8 mg) Al

TG H/(umol'mg ")

=H (et 1 10 50

i BER AL/ (ugmL )
HEA4ei: "P<0.01; SEAAILE: "P<005 TP<0.01
#p <0.01 vs blank group; P <0.05 P <0.01 vs model group
1 AABEBAINHERIFS HepG2 HAE TG KFRIFIT
(X *s,n=3)
Fig. 1 Effect of petroleum ether fraction on triglyceride
level induced by oleic acid on HepG2 cells (X £s, n=3)

&M 6 (5.2mg); Fr.9 £ k8 MPLC (& H
fi-FE 85 1 15, 75 1 25) LA 7 (6.0 mg) Al
8 (14.0 mg); Fr. 10 £&if MPLC (& Hke—
10 : 1) 1 RP-HPLC (HIEE-7K 65 1 35) fHLE4 9
(20.1 mg).
4 HZHHEFE

WEW1: AEILEEM A, mp195~197 C.
'H-NMR (600 MHz, DMSO-ds) o: 9.65 (1H, brs,
4"-OH), 7.53 (1H, d, J = 15.8 Hz, H-3"), 7.28 (1H, d,
J = 1.8 Hz, H-2"), 7.07 (1H, dd, J = 1.8, 8.2 Hz,
H-6"), 6.79 (1H, d, J = 8.2 Hz, H-5"), 6.45 (1H, d, J =
15.8 Hz, H-2'), 5.15 (1H, t, J = 2.9 Hz, H-12), 4.52
(1H, d, J = 5.3 Hz, 3-OH), 4.02 (1H, d, J = 11.0 Hz,
H-24a), 3.93 (1H, d, J = 11.0 Hz, H-24p), 3.81 (3H, s,
3-OCHj3), 3.68 (1H, brs, 19-OH), 2.43 (1H, dt, J =
4.2, 12.8 Hz, H-3), 2.35 (1H, brs, H-18), 1.21 (3H, s,
H-27), 1.05 (3H, s, H-29), 0.90 (3H, s, H-25), 0.83
(1H, d, J = 6.7 Hz, H-30), 0.70 (3H, s, H-26), 0.67
(3H, s, H-23); “C-NMR (150 MHz, DMSO-d) 6
38.1 (C-1), 26.5 (C-2), 70.3 (C-3), 41.6 (C-4), 47.5
(C-5), 18.0 (C-6), 32.4 (C-7), 39.5 (C-8), 47.0 (C-9),
36.4 (C-10), 23.2 (C-11), 126.9 (C-12), 138.7 (C-13),
41.0 (C-14), 28.1 (C-15), 25.2 (C-16), 47.0 (C-17),
53.3 (C-18), 71.7 (C-19), 41.5 (C-20), 26.0 (C-21),
37.3 (C-22), 12.5 (C-23), 65.2 (C-24), 15.6 (C-25),
16.7 (C-26), 23.8 (C-27), 179.1 (C-28), 26.5 (C-29),



* 1522

¢ %% Chinese Traditional and Herbal Drugs 35 48 % 28 8 # 2017 % 4 A

16.4 (C-30), 166.5 (C-1'), 114.8 (C-2'), 144.8 (C-3"),
125.6 (C-17), 111.0 (C-2"), 148.0 (C-3"), 149.4
(C-4"), 115.6 (C-5"), 123.2 (C-6"), 55.8 (3'-OCH;). LA
R okl S, st 1k 3B,19-
R4 [ BT BRI - BE - 12-05-28-T

&Y 2: TOERREE (R, mp 137~139
‘C. 'H-NMR (400 MHz, CDCl3) 6: 5.35 (1H, brs, J =
5.2 Hz, H-6), 3.53 (1H, m, H-3), 1.01 (3H, s, H-19),
0.92 (3H, d, J= 6.4 Hz, H-21), 0.86 (3H, t, J= 7.6 Hz,
H-29), 0.84 (3H, d, J = 6.8 Hz, H-26), 0.82 (3H, d, J =
6 8 Hz, H-27), 0.68 (3H, s, H-18); & it % ds 55 Uk

— 5B 5 B S I SRR, REE B

ﬁmé H, HIEAE AN, SEeiaw
2 0 B-A T

EY 3. AEMRY, S TE, WET
P HIEE . "TH-NMR (400 MHz, CDCLy) 8: 6.91 (1H,
m, H-3), 6.02 (1H, d, J = 9.1 Hz, H-2), 4.64 (1H, m,
H-5), 4.07 (1H, m, H-7), 2.41 (2H, m, H-4), 2.02 (1H,
dt, J = 6.6, 14.3 Hz, H-60), 1.77 (1H, dt, J = 4.4, 14.3
Hz, H-6pB), 1.26 (3H, d, J = 6.2 Hz, H-8); "“C-NMR
(100 MHz, CDCls) 6: 164.2 (C-1), 145.4 (C-2), 121.1
(C-3), 77.1 (C-4), 65.1 (C-5), 43.6 (C—6) 29.4 (C-7),
23.6 (C-8). LA ¥t 15 scmkdpis — 5™, etk
G 3 N TREE -2 I-5- I i .

&Y 4: AK K. 'H-NMR (400 MHz,
DMSO-dg) 6: 7.50 (2H, s, H-5, 5'), 4.07 (6H, s,
2-OCHs); "“C-NMR (100 MHz, DMSO-d) 6: 158.6
(C-7, 7"), 152.5 (C-4, 4"), 141.3 (C-2, 2'), 140.4 (C-3,
37, 1122 (C-5, 5'), 111.6 (C-1, 1, 6, 6'), 61.0
(2-OCH3)o VL ¥ 5 3cikafis —s', et
B4 Jy 3,3 - A SEEAEIR .

WY 5. AEERIRG:  (BEER £ 18D, mp 81~
84 ‘C. 'H-NMR (400 MHz, CsDsN) 6: 10.02 (1H, s,
CHO), 7.65 (1H, d, J= 1.5 Hz, H-2), 7.58 (1H, dd, J =
1.5, 8.0 Hz, H-6), 7.27 (1H, d, J = 8.0 Hz, H-2), 3.62
(3H, s, 3-OCHs3); "“C-NMR (100 MHz, CsDsN) &
130.1 (C-1), 111.2 (C-2), 149.7 (C-3), 155.3 (C-4),

117.0 (C-5), 127.7 (C-6), 1912 (-CHO), 56.1
(-OCH3)o DL E%¥e 5 3cujiig st A — 5™, ek
TEWED S R,

&Y 6: AT E IR A, 'TH-NMR (400 MHz,
CsDsN) 6: 457 (1H, dd, J = 5.9, 9.1 Hz, H-2), 4.53
(1H, dd, J= 8.2, 9.1 Hz, H-2), 4.13 (2H, q, /= 7.1 Hz,

OCH,CHs), 3.58 (1H, m, H-3), 3.04 (1H, J = 6.4, 17.6
Hz, H-4), 2.91 (1H, dd, J = 9.6, 17.6 Hz, H-4), 1.10
(3H, t, J = 7.1 Hz, OCH,CH;); "*C-NMR (100 MHz,
CsDsN) d: 70.0 (C-2), 40.8 (C-3), 31.6 (C-4), 176.4
(C-5), 172.6 (C-6), 62.0 (C-OCH,-), 14.5 (C-CH3). LA
R B SR A8, s etk A 6
S BRI PU SR -3- FH R 2. 18

a7 AEEIRES S CFRE, mp 218~220
‘C. 'H-NMR (600 MHz, DMSO-d) J: 6.95 (2H, s,
H-2, 6); C-NMR (150 MHz, DMSO-d) J: 167.5
(-CHO), 145.4 (C-3, 5), 138.0 (C-4), 120.5 (C-1),
108.7 (C-2, 6). LA F¥dfi b5 ik i s A —2,
WS EED T N ETIR.

WA 8: (I TEE R K 'H-NMR (600 MHz,
CsDsN) o: 8.39 (1H, s, H-5), 8.16 (1H, s, H-5"), 6.46
(1H, d, J = 1.2 Hz, H-1"), 5.29 (1H, dd, J = 1.3, 3.8
Hz, H-2"), 4.98 (1H, dt, J = 3.2, 6.7 Hz, H-4"), 4.83
(1H, dd, J = 4.4, 6.5 Hz, H-3"), 4.81 (1H, dd, J = 3.1,
11.6 Hz, H-5"), 4.66 (1H, dd, J = 6.8, 11.9 Hz, H-5"),
428 (3H, s, 8-OCH3), 427 (3H, s, 8-OCH3), 1.95
(3H, s, H-Ac); "“C-NMR (150 MHz, CsDsN) d: 115.6
(C-1), 142.1 (C-2), 144.0 (C-3), 1522 (C-4), 114.2
(C-5), 113.4 (C-6), 160.1 (C-7), 62.6 (C-8), 112.4
(C-1), 143.0 (C-2'), 142.4 (C-3"), 155.2 (C-4), 113.7
(C-5"), 114.6 (C-6'), 159.9 (C-7"), 62.1 (C-8'), 109.7
(C-17), 84.1 (C-2"), 79.4 (C-3"), 84.4 (C-4"), 65.6
(C-5"), 171.6 (O = C-C), 21.3 (C-C = 0), A M &Hi Y
SCEkAE Y, MR A 8 N 3,3 HIA
- A TR-4-(5"- LW HE)-a- LBl B AP B

A 9: AR . 'H-NMR (400 MHz,
CDCly) 8: 8.16 (1H, d, J = 9.8 Hz, H-4), 7.59 (1H, d,
J =24 Hz, H-2'), 7.14 (1H, s, H-8), 7.02 (1H, d, J =
2.4 Hz, H-3), 6.28 (1H, d, J = 9.8 Hz, H-3), 4.27 (3H,
s, 5-OCH3); "“C-NMR (100 MHz, CDCl;) &: 161.4
(C-2), 158.5 (C-7), 152.9 (C-9), 149.7 (C-5), 144.9
(C-2"), 139.4 (C-4), 112.8 (C-6), 112.7 (C-3), 106.6
(C-10), 105.2 (C-3"), 93.6 (C-8), 59.9 (5-OCH;). LL_L
K 5 SCiRIE A2, M e e s 9
TN EE
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