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WE. BB W5CERLEE Stellaria dichotoma L. var. lanceolata Bge Mfk22 i 20 B B 26 M, ik ARLEEH 95% £
PREYIR FAREIRE . MCL, A C g il 85 WA G R 7 or Bs alifl, AR B A e T R 5 i B 4 2 PR Ak S I 454 . SR
ez pE (LPS) FEM/NREVEAIM RAW264. 7 AE RN HAT R & M. &R AP asEEs 10 Meay,
I NSEE R 3R EE-B- R (1) taraxacine A (2) . 1, 2, 3, 4-UEA-1, 3, 4-=RHE-B-REM (3). 1-ZBEHE-B-
REAMR (4) ., arenarine A (5) | arenarine B (6) . 4R MR "R T (7). KR PR _TH (8). WHRER T AL
(9). BfER (10), LEY 1 ~6 X IER FTAHBIRMWIDHIVEM, 1C544.79 ~9.34 ng/mL, it G YYE
WMZAY 4y 245 8], HIREMILEY 1 ~6 HERMPIRIGH
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Chemical constituents from Stellaria dichotoma and their anti-inflammatory
activities

AO Liang, LI Jing, LIU Yu-hong
( Department of Rheumatism, Yanan University Affiliated Hospital, Yanan 716000, China)

ABSTRACT: AIM To study the chemical constituents from the Stellaria dichotoma L. var. lanceolata Bge and
their anti-inflammatory activities. METHODS The 95% ethnol extract from S. dichotoma was isolated and puri-
fied by silica, MCI, C 4 prep-HPLC, then the structures of obtained compounds were identified by physicochemical
properties and spectral data. Their anti-inflammatory activities were evaluated by LPS induced RAW264. 7 inflam-
matory cell model. RESULTS Ten compounds were isolated and identified as 3-hydroxy-B-carboline (1), tarax-
acine A (2), 1, 2, 3, 4-tetrahydro-1, 3, 4-trioxo-B-carboline (3), 1-acetyl-B-carboline (4), arenarine A
(5), arenarine B (6), diisobutyl-phthalate (7), dibutyl-phthalate (8), (z, z, z) -9, 12, 15-octadecatrienoic
acid, methyl ester (9), tricin (10). Compounds 1 —6 had stronger anti-inflammatory activities with the ICs, val-
ues of 4.79 -9.34 pg/mL. CONCLUSION All the compounds are isolated from this plant for the first time.
Their stronger anti-inflammatory activities are discovered for the first time.
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MHIVEH, 1C54.79 ~9.34 peg/mL, JLHALGY
1~3 G, Ak — B oyt R AR AL LA
KRS Bl TR L S AR
1 (=56

AVANCE I 600 MHz A% % 34 1AL (&1
Bruker /N ] ) 3 AE240 BT/ R¥E (Fi1 Mettler
AF); SW-CI2F B TR (ML RER
HARARAT) ; CO, #3748 (£ Thermo Fisher
oy w ) B OE W OB ( OLYPMS,
CKX418F) ; 96 fLAffsf st . iR MM (£
Costar A ] ) ; FBS (BI AW]); #iZEKRM (SEH
Sigma /N ) 5 TNF-o I IL-6 #IRF] & (B =K
YR o HERENTRERE . R AEE S GF25 )2
B (FEWEHEieT) ) MCI (i Pharmacia 2
H]); Agilent1200 HPLC (22 [E Agilent A #]);
Hil & OIS (LI DURRHEA R A R]) 5 A Cyg
LA 3ERE (250 mm x 20 mm A1 250 mm X
4.6 mm, hEEEREARIAEAR]) o FRRAH
I g (3¢ TEDIA Aw]) , il % fr
FHEGR S o Hral, BRAH T 2015 4R A 14
"R, b ERABE AL A YA I S
PRI R E N IE M. /D BB BEAH M RAW264. 7
A0 MR T b R g S 5 SR DR b0 b T4
JH %
2 REENH

BT R AR SR R 10,0 ke, L) 95% 2%
P 3 W, B 10.0 h, BHEIE TS5, &
PEBOGR, MRS, R 3.2 kg, HL2.0 kg,
WK E, WKHAN . CROBE. 1ET B
B, iS22 B 315.0, 834.0, 453.0 g, HL
400. 0 g IET BEAE Y INBE RO B R, HEATRERR
HZENT, DLW be- P BEAH RS (8:2) WM,
e, 1RIRE 204.0 g, HUZIRTE 200.0 g, HE
1T MCIFEJZHr, LA 90% H BE-/K A Teme, 15 210k
RIS A, 19 150.0 ¢ (B1), Bl fii& &
R, ZmRckhl A Gl g alith, R
MBI 32 EY 1 (2.3 mg) . 2 (2.1 mg), 3
(.2 mg). 4 (3.0mg). 5 (3.1 mg), 6 (2.5
mg). 7 (2.4 mg), 8 (1.8 mg). 9 (1.7 mg) .
10 (3.5 mg),
3 FEHMEE

EW 1. EMpAR, EI-MS m/z; 226.074 2
[M + H]*,'"H-NMR (600 MHz, DMSO-d,) &:
11.91 (1H, brs, 1-H), 7.08 (1H, d, J=6.8 Hz,

Scientific

5-H), 6.97 (1H, d, J=6.8 Hz, 6-H), 8.00 (1H,
d, J=7.9 Hz, 9-H), 7.39 (1H, td, J=7.9, 1.0
Hz, 10-H), 7.16 (1H, td, J=7.9, 1.0 Hz, 11-
H), 7.52 (1H, d, J=7.9 Hz, 12-H), 11.39 (1H,
brs, 3-OH), “"C-NMR (600 MHz, DMSO-d,) §:
139.1 (C-2), 155.8 (C-3), 119.9 (C5), 99.4
(C-6), 122.0 (C-7), 124.3 (C-8), 121.5 (C9),
126.9 (C-10), 124.6 (C-11), 112.8 (C-12),
128.1 (C-13), DL & 53k [4] RiBEEA—
B, BN 3B R AR,

a2, EakAR, EI-MS m/z: 199.087 1
[M +H]*,'H-NMR (600 MHz, CDCL,) §: 4.17
(s,3H), 7.27~7.32 (m, 1H), 7.48 ~7.54 (m,
2H), 7.57 (dd, J=5.57,0.59 Hz, 1H), 7.96 (d,
J=5.57 Hz, 1H), 8.07 (dd, J=7.91, 0.88 Hz,
1H), 8.35 (brs, 1H) ,”C-NMR (100 MHz, CDCI,)
8:53.31 (C-15), 109.35 (C-13), 111.71 (C9),
120.03 (C-3), 121.53 (C-1), 122.26 (C-6),
123.86 (C-2), 127.60 (C-5), 129.51 (C-8),
135.61 (C4), 139.41 (C-12), 151.25 (C-10),
PLEEE 53CHk (5] B RA —3, e h
taraxacine A,

ey 3. wEB R, EI-MS m/z; 215.033 3
[M + H]*,'"H-NMR ( DMSO-d,) &: 7.37 (1H,
ddd, J=7.7, 1.3, 0.9 Hz, H-6), 744 (1H, ddd,
J=8.1,7.1, 1.3 Hz, H-7). 7.63 (IH, ddd, J =
8.1,1.1,0.9 Hz, H-8), 8.36 (IH, ddd, J=7.7,
1.3, 0.9, H5), 11.87 (IH, brs, H9), 13.35
(IH, brs, H-2),” C-NMR ( DMSO-d,) §: 113.77
(C8), 115.71 (C-11), 121.55 (C-5), 123.34
(C-12), 123.80 (C-6), 126.37 (C-7), 135.40
(C-20), 137.55 (C-13), 157.65 (C-3), 159.19
(C-1),170.45 (C4), Ll & 53CHk [6]
BEHAF, WEERNL, 2, 3, 4-UF-1, 2, 3,
4- =B H-B- R AR,

EY 4. EOAK, EI-MS m/z: 211.079 3
[M+H]" ,'"H-.NMR (CDCl,) &:8.54 (1H, d, J=
4.88 Hz, 3-H), 8.14 (1H, d, J=4.88 Hz, 4-H),
8.15 (1H, dd, J =6.83, 1.46 Hz, 5-H), 7.33
(1H, ddd, J=8.32, 6.34, 1.95 Hz, 6-H), 7.6l
(1H, ddd, J =8.32, 6.65, 1.46 Hz, 7-H), 7.60
(1H, dd, J=6.65, 1.95 Hz, 8-H), 10.31 (1H,
brs, 9-H), 2.89 (3H, s, -COCH,),"” C-NMR
(CDClL, ) &: 203.42 (-CO-), 141.21 (C-1),
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138.22 (C-3), 136.11 (C8 a), 135.32 (C9a),
131.43 (C4b), 129.21 (C-6), 121.98 (C5),
121.62 (C4a), 120.68 (C-7), 119.10 (C4),
111.87 (C-8), 25.86 (-CH,). Dk I %4 5 ik
(7] #IEHA—F, BEEER - S EE-B-R Ak,

A 5. REaBER, EI-MS m/z; 241.105
5 [M+H]*_,'H-NMR (CDCL,) &: 8.48 (d, 1H, 3-
H, J=4.9 Hz), 8.15 (d, 1H, 4-H, J=4.9 Hz),
8.14 (dd, 1H, 5-H, J=7.8, 0.8 Hz), 7.61 (m,
2H, 7-H, 8-H), 7.34 (ddd, 1H, 6-H, J =7.9,
5.3,2.8 Hz), 5.24 (s, 2H, 2'-H), 3.61 (s, 3H,
-OCH3),."” C-NMR ( CDCl,) &: 199.47 (-CO-),
141.31 (C-C-8 a), 138.110 (C-3), 135.23 (C9
a), 134.11 (C-1), 131.67 (C4a), 129.51 (C-
7), 121.76 (C-5), 120.93 (C-6), 120.37 (C-
4b), 119.41 (C4), 112.12 (C-8), 74.88 (C-
2"),59.57 (-OCH;) ., VI b##s 5k [8] il
FAR 5, BUExE N arenarine A,

AW 6. IREGHIA, EL-MS m/z; 243.106 5
[M+H]",'"H-NMR (CDCl,) §: 8.34 (d, 1H, 3-
H, J=5.3 Hz), 8.11 (d, 1H, 5-H, J=7.9 Hz),
7.89 (d, 1H, 4-H, J=5.3 Hz), 7.53 (m, 2H, 8-
H, 7-H), 7.28 (ddd, 1H, 6-H, J=7.9 Hz, 6.8,
1.6 Hz), 5.38 (t, 1H, 1'-H, J=6.2 Hz), 3.88
(dd, 1H, 2'-H, J=9.5, 6.2 Hz), 3.84 (dd, 1H,
2'-H, J=9.5, 6.2 Hz), 3.48 (s, 3H, -OCH3),
"C-NMR (CDCL,) §: 143.23 (C-1), 140.74 (C-8
a), 137.19 (C-3), 133.88 (C9 a), 130.11 (C4
a), 128.83 (C-7), 121.94 (C-5), 121.49 (C-
4b), 120.20 (C-6), 114.35 (C4), 112.04 (C-
8), 77.00 ( C2"), 72.43 ( C-1"), 59.46
(-OCHy) . DA%l 5 ocmk [8] i FEA —3,
il % 5 N arenarine B,

a7 WREEAWMIRY), EI-MS m/z: 287
[M+H] ,'H-NMR (600 MHz, CDCL) &: 7.73
(1H, dd, J=5.7, 3.3 Hz), 7.67 (1H, dd, J=
5.7, 3.3 Hz), 4.09 (2H, d, J=6.4 Hz), 2.07
(IH, m), 0.95 (6H, d, J =6.7 Hz), 0.95
(6H, d, J = 6.7 Hz).” C-NMR (150 MHz,
CDClL,) &: 169.5 (C7), 133.7 (C-1, 6),
129.9 (C2, 5), 132.4 (C-3, 4), 28.9 (C-=2’,
2"y, 19.5 (C-3', 3"), 19.5 (C4', 4"y, 72.7
(C-17, 1), D E#dRS 3wk [9] fiaA—3K,
W e M ARR R — % TR,
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a8 TR AR, EI-MS m/z: 287
[M+H] ,'H-NMR (600 MHz, CDCL,) &: 7.75
(1H, m), 7.63 (1H, m), 429 (2H, m),
1.47 (2H, m), 1.75 (2H, m), 0.98 (3H,
m) " C-NMR (150 MHz, CDCL ) §: 169.5 (C-
7), 133.7 (C-1, 6), 129.9 (C2, 5), 132.4
(C-3, 4), 66.8 (C-1", 1"), 31.9 (C=2', 2"),
20.4 (C-3', 3"), 14.3 (C4', 4", D LF¥Es
SCHk [10] HoE EEAR —F, S E R R
—THE.

AW 9. TR AR, ESI-MS m/z: 293
[M+H]".,'H.NMR (600 MHz, CDCl,) §: 5.34
(6H, m, H9, 10, 12, 13, 15, 16), 3.69
(3H, s, -OCH,), 2.07 (4H, t, J=5.4 Hz, H-
8, H-17), 1.8 (2H, m, H3), 1.29 ~ 1.33
(8H, brs, H4, 5, 6, 7), 0.98 (3H, t, J =
7.5 Hz, H-18)."° C-NMR (150 Hz, CDCl,) §:
174.4 (C-1), 132.2 (C-16), 130.5 (C9),
128.5 (C-11), 128.4 (C-12), 127.9 (C-14),
127.3 (C-10), 51.5 (-OCH,), 34.6 (C=2),
29.7 (C7), 29.4 (C6), 29.3 (C-5), 29.3
(C4), 27.3 (C8), 25.7 (C-11), 25.6 (C-
14), 24.8 (C-3), 20.7 (C-17), 14.5 (C-18),
DL EEdR 50k (11 ] i sA —3, e
R TR H I

&Y 10, ¥ @ 8 K, ESI-MS m/z: 333
[M+ H]*,'H-NMR (600 MHz, DMSO-d,) &:
3.83 (6H, s, C3’, C5'-OCH,), 6.18 (1H, d,
J=1.2 Hz, H6), 6.54 (1H, d, J=1.2 Hz, H-
8), 6.91 (1H, s, H3), 7.34 (1H, m, H2',
6'), 12.98 (1H, s, 5-OH).”C-NMR (150 MHz,
DMSO-d,) &: 181.9 (C4), 164.2 (C-2), 164.2
(C4"), 163.8 (C-7), 161.5 (C9), 157.5 (C-
5), 148.5 (C3", 5'), 139.8 (C-1"), 120.6
(C-10), 104.6 (C-2', 6'), 103.8 (C-3), 98.9
(C-6), 94.3 (C-8), 56.5 (C3', C5'-OCH,), Lk
AR SR [12] EEA -, BEEhE
6%

4 MRFEMEIFIE

4.1 phiXsemes) BALEY 1 ~6 LUK BAMEXT B2y
YIHLZERAS , 4351 DMSO fit #1 5 50 mg/mL It 77
W, MR 1, 5, 10, 15, 25 pg/mL (it
G LA B R 1 225 40 W 380 AR O 44 i 7 A g AR
HD) AR 3 A A TR
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4.2 miaEi RAW264. 7 40MFH & 10% 3 10G
A1 (FBS) 9 DMEM #5537 L7 15 5%, & T
5% CO,. 37 °C. THRNRE A I3 =4 . frdl
MR 2 X B AE KB AT AR AR, 2 ~3 d R
Wo B3 ARG LA T 98 hE K -4 i 52 5% .
4.3 XER-FAR BOSEA KR RAW264. 7
YR 0. 25% JERHHALZY 1 min, W RJEEE, H&
A 10% £ FBS () DMEM #5575 b R RGAE H
RRUAT AR, B0 A R, e et
FALEBMMOIF I EUR, WERARERE 1 x10°
AL/ mL, FREfL 100 pL @55 FR AR $Fh 2 96
LIS, BT 37 C. 5% CO,. WA AT
Kig® 12 h, SRIGOUERALEE 12 h, W LAFL IS,
FALFIMA 100 pL JCIfiiE DMEM 1% FE A & 1Y AH
NATEAREFR, AL X IRZE . LPS (1 pg/mL)
éﬂ\ LPS (1 pg/mL) +HIZEXKF (0.5, 1,3, 5,
7 wg/mL) A LPS (1 pg/mL) +4EW1~6
(1.,5,10, 15, 25 pg/mL) @, AN 245
Ja, BAR3ANEL, BT 5% CO,, 37 C. 1A
MR 24 h 5, WV WO F g 3R 2E
KF-a (TNF-o) ., HAIMIANZR-6 (IL-6) ZhE A
FRFR M ORI, R EAEN IC, A
(R NEL),
®1 AKEMRLR IC,E (IC,, pg/mL)
IC;, values in anti-inflammatory tests (IC;,, pg/
mL)

Tab. 1

A IR aY LRy 2 a3 Kam4 Laws fkave

TNF-o  2.53 5.79 5.73 4.79 5.76 7.34 6.89
IL-6  3.15 6.74 5.21 7.86 7.97 9.34 8.89

e 1 LA B RO A v

TSI PR T4V I e g Sy, B 24 1 2
KAAXT LPS il B RAW264. 7 24 J R i i) i 4% IX
F TNF-a #1 TL-6 [ 1C, 43 34 2. 53 pe/mL (95%
CI H 1.82 ~3.41 pg/mL) #13.15 pg/mL (95% CI
#72.38~4.26 wg/ml) . tbEWY 1 ~6 X} LPS Jil i

() RAW264. 7 4l Jifd B 5 () 42 42 [H 7 TNF-a il IL-6
YHAARRREAIRIER, SR 7B rR M
HlfE R R FREHAE R, a1, 2 f13 xf
ANTR] G AE PR 10 100 48V FH 20 310 22 B0 B 5 (R 808
AW 1 ~6 Xf RIEHF TNF-o Fl IL-6 ()41 il
S Y55 T PH: 24540 M ZE KA A R

S 3k
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