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HEelnomasi RERACERABETEETEHN. RAMTT k. 4N RLES YT IEZMAPSRIKM
MRMEE AR EMBEIREET-o«(TNF-OMPHER. BN SRBA S MAY LT NFF T
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A new cerebroside with inhibition on TNF-a production from fresh rhizome
of Pinellia ternata.
YANG Xiu-wei', HAN Mei-hua!, ZHONG Guo-yue?, ZHANG Ming®
(1. State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Sciences, Peking University,
Beijing 100083, China; 2. Chongqing Academy of Chinese Materia Medica, Chongqing 400065, China)

Abstract: Objective To study the chemical constituents in the fresh rhizome of Pinellia ternata, and
provide the scientific basis for quality control. Methods Various chromatographic techniques were used to
separate and purify the chemical constituents and their chemical structures were determined on the basis of
physicochemical properties and spectroscopic analysis. The inhibitory effects of the isolated compounds on
tumor necrosis factor-a (TNF-a) production in the peritoneal macrophages of mice stimulated with
lipopolysaccharide (LPS) were observed in vitro by microplate ultraviolet-colorimetric method. Results
Eight compounds were isolated and identified as cycloartenol ( I ), B-sitosterol ( 1), a-monpalmitin (1),
daucosterol ( NV ), isopinelloside (1-O-B-D-glucopyranosyl-(2S, 3R, 4E, 11Z)-2-(2R-hydroxyhex-
adecenoyl-amino)-4, 11-octadecadiene-1, 3-diol, V ), daucosterol-6'-O-eicosanate (B-sitosterol-3-O-3-D-
glucoside-6'-O-eicosanate, V1), uracil (), and sucrose (VE). The inhibitory effects of cycloartenol and
isopinelloside were 54.7% and 47.59%, respectively, against the TNF-a production in the peritoneal
macrophages of mice stimulated with LPS at a concentration of 10 pmol/L in vitro. Conclusion The
isopinelloside is a new compound. The anti-inflammatory effects of the rhizome of P. ternata is at least re-
lated to cycloartenol and isopinelloside.
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HEE AR,k — HERE R A% AF
BB LR HEBEZ NG ERRE R
wORKEZE KRR RKLE KR L8
RIRSAE AR HREM, XTERENKERS,
EERBELEERWM. AR . EW. EHBY R
HOLHAYRMERROEHNHRT. A TEABNRS
WHREENEYEERS AR URBHEE
EREEKT“ERTHEE GAP FHEEHB"RIEH
¥EAHLXBMH . ABEFEET ML REK
AL ¥ 5 0 2 B 4 BT, 4 B SE D 3R BT L B
(D) B-HHECD o FHED . PV,
REEH (V) . HY bﬁ-ﬁ'-b—:.ﬁ‘ﬁﬁﬁ&(ﬂ-@&ﬁ
BE-3-O-3-D-MEMHE-6'-O-—_ + e BME, V). R
OVDMERM, X, FEXREHEIFLED:
P mmREEHFE1X107° mol/L 3} g £ 5
(lipopolysaccharide , LPS) 5| # #9 /N BLiE i B & 41
i 7= 4= b 98 3K € A F-a (tumor necrosis factor-a,
TNF-0) RE #MHIER .
1 (M5HE

%A (mp) i XT4A BB #US S0 (U E s 4
5h Y& it (IR) Al Thermo Nicolet Nexus 470 % {§ B
R 2% 5 41 A0 O 13 U 5E 5 %6 4P )6 i (UV) A Varian
Cary 300 UV-VIS ¥ 5h )t i (X W % 5 B 3t v I

% A Varian INOVA 500 R LR (M E, TMS .

j‘] WﬁyCDCls ﬁ DMSO-de\CDaoD'd4 y‘]ﬁ?ﬂj i ﬁ
i#% Fl MDS SCIEX API QSTAR # & 17 i (8] Ji i 1%
(ESI-TOF-MS) ,Finnigan TRACE 2000 GC-MS #
Ji it (X (E1I-MS) , Bruker Daltonics APEX™ N %4 {§
B8 0 B T [ B B % X (HR-ESI-MS) # & 5 H 7=
BIO-RAD Model 450 % B§ #5 1%; K 6 i F B B¢
(200~300 B)Hl TLC BEME GF.s X 05 S8 ¥4k
T J” 7 & ; Sephadex 1LH-20(25~ 100 um) ¥ H
Pharmacia 22 &) ; J§ 25 (LPS)# 8§ Promega 2\ @l ;
R4 4 If 3 (FCS) & Hyclon 7= & ; RPMI-1640 3% 3%
4 Gibeo ™ & Hi 2 Z BEBR $4 4 Difoco ™ 5 B
LR D f R EEEME(MTT) R Sigma 2\ 8]
P, —HETRDOMSO M BILTMAT ;48
96 FLIFFEMM B Costar AR, LRMEH =K, BT
AR At ei s o 4.

C57BL6) /NR,, BEtE . 1A E 16~18 g, WA H H
E¥p RO ARAHBEEY 12 h,
BEQC2+D CHHIYEARRRG T ARIERS)
YR, B Bk, DRSSk L929 41/
PEEYHEGE. CPEDMER KELGYHRNEG

HMERE. :

R EHHBRET 2003411 ARAEKRTE
EPHYHE GAP M ER”  SEBEKTPHHRK
HEKHRRLEENELEREY K E Pinellia ter-
nata (Thunb. ) Breit. # 8 2%, & if &
(20031120 FF FIE K% HEBR KRGV RGTED
VEXREALZRE.

2 RR59K

Bt TR, B 27 ke, B 5 fER T0% 2
BEEIFRRS K8 1 KB 2.0 h, UFEKRIBE
LOh; AHERE.AH B, WM, 85
B% 1.055 kg (% 3.91%). M2 500 mL KIF#
B KKASUBBERIERKBHNNHET B
FIER S K, AHERB BAREFT. 45 BBERL
MEMETMERYY 127 g (0.47%) # 126 g
(0.46%).

BEMZEXRY 127 ¢, # TR H 6% 2
B AMB-EEMZRE(20: 1+10: 1—+2: DA
{5-F G50 125+ 1>10: 1—=1: 1)BEBFBER,
L85 8 4. BT A A4 4 3 B 5 B Sephadex
LH-20 B R A BEAaggik, ANd52 1 B34&E
B 1(31.5mg). 1 (2.0 g)F H (50.0 mg); A%
8 BBMLAYIN (2.3 )MV (30.0 mg), IMIET B
EKEY 126 g, SRR IBERY R UM G
BB ERRIBE P B M BERS
BHTHERR, 7 RBRLEY VI (20.0 mg) VI
(13 mg) FMVE(5.0 g),

3 SMETE

k%% I :E@m*;caoHsoOdR Vﬁ,,B;(Cmgl):
3422 (OH), 2929, 2 865, 1 447, 1 377, 1 101,
1 050, 1 024, 999; EI-MS m/z: 426. 6 [M]* (17),
393.5(53),286.4(58),69.1(100); 'H-NMR (500
MHz,CDCl,)é:3.27(1H,m,H-3),0. 95(3H,s, H-
18),0.31(1H,d,J=4.5 Hz,H,-19),0. 54 (1H,d,
J=4.0 Hz, H,-19), 0.87 (3H,d, J= 7.0 Hz, H-
21),5. 08(1H,t,H-24),1. 59(3H,br s,H-26),1. 67
(3H,s,H-27),0.87(3H,s,H-28),0.95(3H,s, H-
29), 0.79 (3H, s, H-30); “C-NMR (125 MHz,
CDCl;)é8:32.0(C-1),30.4(C-2),78.8(C-3),40.5
(C-4),47.1(C-5),21.1(C-6),28. 1(C-7),48. 0(C-
8),20.0(C-9),26.1(C-10),26. 0(C-11), 32. 9(C-
12),45.3(C-13),48.8(C-14), 35. 6 (C-15), 26. 5
(C-16), 52.3(C-17), 19.3 (C-18), 29. 9 (C-19),
35.9 (C-20), 18.0(C-21), 36. 3(C-22), 24. 9 (C-



TR

Chinese Traditional and Herbal Drugs

WIEMIN2008E4A * 487 ¢

23),125. 2(C-24),130. 9(C-25),17. 6 (C-26),25. 7
(C-27),18.2 (C-28), 25.4 (C-29), 14. 0 (C-30),
"H-NMRF1"*C-NMR i $ 38 15 SCER 12 18 0 37 B o A
BE—,

&Y 1. X6 & (MeOH), CpHyO;5 mp,
IR,EI-MS #1 NMR ¥(& 53 B & B- & 8 o B 45
_.ﬁo
EY L. BEH1K,mp 56~58 C;CiHyuO0,;
IR &% (em™!): 3 309, 2 916, 2 850, 1 739, 1 730,
1469, 1198, 1180, 1 047, 991, 943, 719; EI-MS
m/z: 331 [M +HJ" (5), 299 (22), 257 (37), 239
(100),134(40),98(71) . 'H-NMR#“C-NMRi¥# %k
8 5 ORI B o AR R RO R — B

it &P N: 8 &% K; IR, ESI-TOF-MS,
'H-NMRAIUC-NMREHIE S5 MAAT P HFRHHK
-,

ey V. BB K ETICHRLELEA. 5
Dragendorff i 8% & & B K 5. 7E ESI-TOF-
MS, B FHRATAHUES FBE Fm/z 736.647 5
(M+NaJl*#714. 660 3(M+H]" ;B FERA T 4
WS T B Fm/z 712.601 7[M—H] ", iE B H 41
X4+ FE RN 713, B FH X ESI-HR-MS 4 i 4
FHBRICoHsNO, [ LW fEm/2:736. 533 85[M +
Nal*, B {H736. 533 95(C,H;sNNaQ,) ], IR WX
(cm™'): 3 384, 3007, 2 923, 2 852, 1 645, 1 537,
1465,1 081,967,721,613; REEH (3 384 cm™'),
BERE (1 645711 537 em ') & 8 # & (1 081
em™), L&Y V #'H-NMRAIC-NMREUHE (F 1)
BUNEAGFAEME BRI &, BRE YT
KA (A 1. 'H-NMRE# 6y 4. 26(1H,d,J =
8.0 Hz, gle-H-1),3.18(1H,dd, J= 9.0, 8.0 Hz,
gle-H-2),3.35(1H, t,J=9.0 Hz, gle-H-3), 3. 31
(1H,t,J=8.5 Hz,glc-H-4),3. 27(1H,dd ,J =8. 5,
4.5 Hz,glc-H-5),3. 66 (1H,dd,J=11.5,4.5 Hz,
gle-H.-6),3.86 (1H,d, J=11.5 Hz, glc-H,-6) i
BC-NMR ¥ i# oc 104.7, 74.9, 77.9, 71.5, 77. 8,
62. 6 5 SCMR R T B9 1-O-B-D- it v 74 i 2£- (25, 3R,
4E,8Z)-2-[ Q(R)-BE _—+ BB E)OE K ]-4,8-+
JA\BK — #%-1, 3- — B (1-O-B-D-glucopyranosyl-(2S,
3R,4E,82)-2-[ (2R-hydroxyicosanoyl) amino J-4,
8-octadecadiene-1, 3-diol , B 1- X ) §9-8-D- it I i 5§
EOMES—BLENLEY VNS TEMPES
— B-D-mtmEH AR . HIL& VA 10% HCl kK
BHOKR, TR AT SRESRY R

B-D-ni M # 8%, AR IE B T M MEMT . °C-NMR ¥ it
Oc54.6 REBMERMIFMERS 0c 177. 2 BB
BAVIRAE{E S . 'H-NMR B & ou 1. 28(22H,m) F
0.89(6H,t,J=6.5 H2) &, LAY V B2 F
WP E 1A TR RECCH,) RBIET 2 MK
BEMFE. CAMCS BRAFIMNRTHEREN
¥J.s=15.5 Hz f1 C-6 B9{L2 18 H BLFE o 33. 0,
EF H-4 M H-5 ARA, BHHFRT, BERAN
BN T HFEKC-NMRMEE th B 6 32~33, i 4K
B RN T R RN C-NMR{E S H B o
27~28", 'H-NMR ¥ i 6u 5. 43(2H,t,J=5.0
Hz) R4 B F H-11 f1 H-12 1952, "C-NMR i} i#
Foc131.3 AR C-11 MC- 12 WES . FHEEN
M (R D.BWET H-11 f1 H-12 AWK ;C-10
C-13 Wk 5 B0 oc 27.9 1 28. 3, # —
BT C-11 #1 C-12 #8049 57 4Kk JUAT 4 B M T ik —
BEHT H-11 f1 H-12 ARS, sV
NMR BB S5 LERE (B 1- O #THE,
B C-10.C-11.C-12.C-13 #1 H-10,H-11,H-12.H-
13 WM BARSN, HIESIILFE2MR. &
&% X,C-10.C-11.C-12 1 C-13 #9"*C-NMR{&
B4 I B 6 32.6.131.1,132. 3 F1 32. 6, M 1y
A4 MEFH'H-NMRME S 4 51 B ou 2.01
(2H,m),5.45(1H,br dt,J=15.0,6.5 Hz),5. 66
(1H,br dt,J=15.0,6.5 Hz) 1 2. 01 (2H,m)", &
WA VMK R—XILMRE ATV
B AL S50 % 5E &y 1-O-B-D- oif i B % - (2S5, 3R,
AE,112)-2-[(2R-BE+ ABRB B &) B E -4,11-

-+ Bk Z #-1, 3-= ® [ 1-O-B-D-glucopyranosyl-

(2S, 3R, 4E, 112)-2-[(2R-hydroxyhexadecenoyl )
amino J-4, 11-octadecadiene-1, 3-diol ], &£ — ¥ 18
&Y, 64 N7 B (sopinelloside) ,

AWV EHEEEHMK, mp 121~123 C,
CssHssO7 5 IR vEB (em 1) :3 473,2 925,2 850,1 724,
1693, 1468, 1379, 1 309, 1254, 1 171, 1 088.
1 020,930,843,800,721,640, MS F1 NMR 2= ¥
EHXBRBENHES PF-6-O- —+ BB BT
_.ﬁo

LEYI:. B6EEERHAKMHO), mp 297~
302 C; CHN;Oz; IR &% (em '), 3 100 (NH),
2 940,1720(C=0),1 660(C=0),1 452.1 417,
1392,1 237,1 006,992; UV A% nm,210,260;EI-
MS m/z:112[M]* (100),69(81),42(65);'H-NMR

- (500 MHz, DMSO-d¢)é8:5. 53(1H,d,J=7.5 Hz,
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21 AWV XHH-NMR(500 MHz) #1"C-NMR (125 MHz) il il §§ I&
Table 1 'H-NMR (500 MHz) and '*C-NMR (125 MHz) Data of compounds V and X
v X (3]
8 - 04 ¥
'H-NMR ¢ (m,J in Hz) B3BC-NMR ¢ 'H-NMR ¢ (m,J in Hz) 13C-NMR ¢

la 4.10 (1H,dd,10.0,5.5) 69.7 la 4.01 (1H,dd,10. 5,5. 5) 69. 2
1b 3.71 (1H,dd,10.0,3.5) 1b 3.67 (1H,dd,10. 5,4.0)
2 3.98 (1H,ddd,5. 5,3.5,1.9) 54.6 2 3.91 (1H,m) 53.7
3 4.12 (1H,td,7.5,1.9) 72.8 3 4.08 (1H,br q,5.5) 71.8
4 5.48 (1H,dd,15.5,7.5) 131.3 4 5.41 (1H,br dd,16.0,5.5) 131.1
5 5.35 (1H,d1,15.5,6.5) 129.9 5 5.32 (1H,br d1,16.0,6.5) 129.8
6 2.02 (2H,m) 33.0 6 1.98 (2H,m) 32.9
7.8 1. 23~1. 30 (4H,m) 30.4,30.5 7~9 1. 25~1. 30 (6H,m) 29.5~30.0
9 1.24 (2H,m) 33.6 10 2.01 (2H,m) 32.6
10 2.04 (2H,m) 27.9 11 5.45 (1H,br dt,15.0,6.5) 131.1
n 5.43 (1H,t,5.0) 131.3 12 5.66 (1H,br dt,15.0,6.5) 132.3
12 5.43 (1H,t,5. 0 131.3 13 4 2-01 (2H,m) 32.2
13 2.06 (2H,m) 28.3 14~16 1.25 (6H,m) 27.2~29. 6

14~16 1. 28 (6H,m) 27.9~30.5 17 1.25 (2H,m) 23.0
17 1.30 (2H,m) 23.8 18 0.87 (3H,t,7.0) 14. 6
18 0.89 (3H,t,6.5) 14.5 g 175.2
1 177.2 2 3.90 (1H,m) 72.1
2' 3.98 (1H,dd,7.8,4.0) 73.0 3 1.95 (2H,m) 35.2
3a 1.70 (1H,m) 35.8 4 1.25 (2H,m) 25.5
3'b 1.55 (1H,m) 5'~13' 1.25 (18H,m) 29.5~30. 0
4 1. 41 (2H,m) 26.6 14' 1.25 (2H,m) 32.2

5 ~13 1.28 (18H,m) 30. 7~30. 8 15’ 1. 25 (2H,m) 23.0
14' 1.28 (2H,m) 31.2 16' 0.87 (3H,t,7.0) 14. 6
15 1.25 (2H,m) : 23.8 1" 4.21 (1H,d,7.5) 104. 2
16’ 0.89 (3H,t,6.5) 14.5 2" 3.13 (1H,ddd,9.0,7.5,4.0) 74.0
1" 4.26 (1H,d,8.0) 104.7 3" 3.30 (1H,td,9. 0,4. 0) 77.2
2" 3.18 (1H,dd,9. 0,8.0) 74.9 4" 3.24 (1H,td,9. 0,4. 0) 70.7
3" 3.35 (1H,t,9. 0) 77.9 5" 3.18 (1H,m) 77.3
4" 3.31 (1H,t,8.5) 71.5 6"a 3.59 (1H,dt,12.0,6.0) 62.0
5" 3.27 (1H,dd,8.5,4. 5) 77.8 6"b 3.77 (1H,br dd,12.0,6. 0)
6"a 3.66 (1H,dd,11.5,4.5) 62.6
6"b 3.86 (1H,d,11.5)

H-5),7.43(1H,d,J=7.5 Hz,H-6),10. 89 (1H,s,-
NH), 11.09 (1H, s,-NH); *C-NMR (125 MHz,
DMSO-d;) &: 151. 8 (C-2), 164. 8 (C-4),100. 5 (C-
5),142.5(C-6), LA E%4% 5 X% B 5 BR v v o B4R
TE—K.

A% V. X & 8 & (MeOH), mp 161~l

164 C;C.H;,0,,;ESI-TOF-MS (positive)m/z: 341
(M—1]", IR #1 NMR 3 i #0455 %3 B & R A 3
EBrEe—H.

4 &1 favxt LPS BMAY/RMEE 4R
=4 TNF-c 9 Bi{E A

4.1 FRRAHKMORH AL R ZNEHH DM-
SO B, 0. 1 mol/L KIAEFF L, (F FI B RS MR R W i
(PBS)MRE. ZARRKEKEN 10 pmol/L,

4.2 FREZHEBMATESH/DRBE E 0| a R
BEER - B I oL 4XHEZERAERGER 1
MAMLERH . XKERZRZXBRE) P A TFER

C57BL6] M. S EE 4 XM LAFE DR, BR
¥, F 75% Z B+ EH 1~2 min,ip D-Hank's &
BB 6~8 mL, B IKERERR S EFH
G BEEWRBER 1K, S HAREB.ZEL 000r/
min &4 F .0 5 min,/pLOHE L. AKEH
RPMI-1640 53¢ 2 pe % 1 K. B4R, ARA
RPMI-1640 5 X BER . B A MK E RN 1 X
10°/mL, &# F 48 fL(BFL 0.5 mL) AR+, &
37 C.5% CO, BiBE3% 3% 2 h, BiLEHE, A D-
Hank's BB b3 2 K. BREKRGEHR, §
AMASARRZRLEY ELESN 10 pmol/L)
FI3 ¥ A LPS (5 pg/mL) B9 5% % 4 4 I # &
RPMI-16408 s btk 3% 24 h, WE L. NE
TNF-aff .,

4.3 L929 ML R KR EEME TNF-a:L929 H
MEHEER HO.25%KMEL. ERARTFS
10% NBS # RPMI-1640 33, H ¥4 M, W40
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OH
o X 16
e
NH
HO—
& 0} o 2 4 6 10 13
HO 1 23 \s v '8
HO3 OH OH
A\
OH
0 . 2 q 20
e
" NH
HO—
& 8] 0 2 4 6 9 "
HO i - Y s
HO 3~ OH OH
IX
OH
OsLi 2 4 6
e
NH
HO—
e (0] o 2 4 6 10 12 8
HO ; 7D S Z
HO3 OH OH

M1 &%V . XHMXPEREN
Fig. 1 Chemical structures of compounds V, KX, and X

MR BE N 1X10°/mL, &+ 3 96 FLFREFHFE P,
7. 200 pL, B 3ANEALFE 37 C.5% CO, &4 T
BHE24hFELEH . BAMAE 0.5 pg/mL HARH
D RIEFEW 100 L, RPMI-1640 35 7k R R F5 W
FESL 100 pL, i 3 AR AL 37 C.5% CO, £HTF
¥ 20h FHE LK. BILMA MTT (5 mg/mL)20
pL, BkgEHE 3% 4 h F B FLANA 100 uL DMSO % #%
10 min, 4 RELBREE THHEMNP 570 nm 4
W WL (A, LA RPMI-1640 3535 W FL oy X
BUMRETIREAERNE TNFo« R, 4
REATHE=1-BH A/XHB A{E)X100%].
4.4 GHEIW - FABEH 2+s=30%R,4
447 F : RRHFITH AR
4.5 ZR.ME 2R AEEW 1V E 10 pmol/
L v B % LPS % 3 #9 C57BL6J /) B B2 E v 48
ek TNF-« REMBERM WH RS HH
54. 7% 1 47.5%.,
5 W

MNARHEMBENERT BRPHERE GAP

R RIFR R AR EDEHEE T

22 {LAW 1MV LPS WMK CSTBL6) MRMEBE R
#M7<4 TNF-a S MER (n=3)
Table 2 Inhibition of compounds I and V on TNF-a
production in peritoneal macrophage of C57BL6J
mice stimulated by LPS (n=3)

a4 5 AfH nwx/%
x} R 0.445+0.016 -
LPS 0.316+0.012% %% -
LPS+ I 0.386+0.013"* 54.7
LPS+V 0.377+0.032" 47.5

53 A L. " * P<0. 001

5 LPSH L. "P<0.05 **P<0.01
# 8% P<0. 001 vs control group
*P<0.05 **P<C0.01 vs LPS group

wEY LY VRBAREET AHLEY.
ERAREEENNRATAR,. KEERR
e ARREULAMBERETEEEFERN
. EMARSWHHAIEFEER TNFo« ¥,
R FXt TNF-a 8 B 808 69 /) BUSLEF 4E 4 Btk 1929
90 8 A Y O U RE K T SR B L MR R N B R
LPS FI3# /1> RS B W 40 B 7™ A TNF-a #9340 %
YEF, W 52 B ZE 3 9% 09 1929 40 AR P i A X B 9 3K
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Chemical constituents from bark of Juglans mandshurica
WANG Jin-lan, ZHANG Shu-xia, LI Tie-jun, ZHANG Wei-qi, WANG Jian-jun, ZHANG Shu-jun
(Institute of Chemistry and Chemical Engineering, Qigihar University, Qigihar 161006, China)

Abstract: Objective To study the chemical constituents from the bark of Juglans mandshurica.
Methods The compounds were isolated and purified by column chromatography on silica gel, HPLC, and
recrystallization. Their structures were elucidated by the physicochemical and spectroscopic evidences.
Results Fifteen compounds were identified as: 4, 8-dihydroxynaphthalenyl-O-3-D-(6'-acetoxyl) gluco-
pyranoside (I ), dihydrokaempferol (1), juglone (¥ ), daucosterol (N ), kaempferol (V ), 4, 8-dihy-
droxynaphthalenyl-1-O-8-D-[ 6'-O-( 3", 5"-dimethoxy-4"-hydroxybenzoyl )] glucopyranoside ( V ),
kaempferol-3-O-a-L-rhamnoside (VW1 ), 3, 3'-dimethoxylellagic acid (VK ), naringenin ( X ), quercetin
(X ), reginolone (X), quercetin-3-O-a-L-rhamnoside ( XI ), naringenin-7-O-3-D-glucoside ( XX ), 4, 8-
dihydroxynaphthalenyl-1-O-p-D-glucoside ( XV ), 4, 5, 8-trihydroxy-a-tetralone-5-O-B-D-[ 6'-O-(4"-hy-
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