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% E.BH SEEIEREN AP R IE AL A A AT T A iE SR AR ML SRS AT 14 F A I S
E R RE . Sephadex LH-20 LA il 452 HPLC %5 5 VA0 g M AL BT /- B alifh,, AR A0 o7 A ik ot B4 3 153 2 11
ARG EMIHT M S RAMEZH (LPS) F S KR T ZCFEIAME (A7) ROERBAEE, HRUEYN A
FF NO sz, N HpiaEt. 4R MWEFEREANEY IS BER 11 /MeED, A8 2 MEVER. 1 ANEDm.
2ANFENENER, | AMERERER S ANFGERIRS, AR AR 288 (D, FIEERR (2. EHRFE (. H)IEH
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Abstract: Objective To investigate the anti-inflammatory constituents from the ethanol extract of Yaobitong Capsule. Methods
The chemical constituents were isolated by repeated silica gel column, Sephadex LH-20, and preparative HPLC. The structures were
identified by various spectral data analysis and physicochemical properties. The anti-inflammatory effects were evaluated by in vitro
model of LPS-stimulated rat thoracic aortic smooth muscle cells (A7r5). Results Eleven compounds were isolated from the contents
of the capsule, including 2 organic acids, 1 alkaloid, 2 senkyunolides, 1 sesquiterpene, and 5 coumarins, which identified as ethyl
caffeate (1), ferulic acid (2), corydaline (3), senkyunolide H (4), senkyunolide I (5), ligustiphenol (6), columbianetin (7), ulopterol (8),
meranzin hydrate (9), angelitriol (10), and 6-[1(R),2(R)-1,2,3-thihydroxy-3-methylbutyl]-7-methoxycoumarin (11). Compounds 1—6
showed the anti-inflammatory activity in different degrees. Conclusion Compounds 1, 3, 6, and 8—11 are isolated from Yaobitong
Capsule for the first time, and organic acids and senkyunolide compounds may be the anti-inflammatory pharmacodynamic material
bases of Yaobitong Capsule.
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LR i B 5 U T o R o R R e T A
Gy o E o BERR B AR IE T SR R 3 AT B T
FEA SN PR S e Hh A R 7 EEME IR £ 5% HHAE ) 22 56
Mg, = NE EmHHER. B4 B R
MK, G 8 WR R 2 L IAML TR RRL, 4
J7 BAWE AR R A7 ER TR, A
T ks BRSO R TR T
HE 1) 28 5% HRE EL AT R AT AR SR o 3 o i 3 s
FEMIm PR B AT I, HAH & CAE R YT AE ) At
RETRI AT RIS, 7R E .
FILE Y. T A i B (B 9t B T e 2
L) Ry T L (15 e R =W R =3 o, W e
RIWARIE . D9 T B WG R 58 J7 V6 9T 509 H) P ot
Befill, WRHAEITTWENFTE, ARREHXS
NESBI FEHAT T RGN BHFE, BT
T ERE] 16 MEEY) AL 1% T #1171
BB, JEHRHAEZHE (LPS) #FHIAM
1 = ST LATAE CAT7rS) JORE S M AR A Xt g
ARSI BEERALEAT TIGVEVHAN, #5E 75% 4
T S ) 22 Fek SO € v o R - I TR - (10 ¢ 1
501301 BEBERAL P R TEVE AL, A2 AL A
EXHETEIRALHAT T RGERAE T, g
BRI T 11 MEEY, 73 ImHERR LFE Cethyl
caffeate, 1). PZEFR (ferulic acid, 2). IEHHZRH
% (corydaline, 3). 7)!|% AW EE H (senkyunolide H,
4). FENEWNES 1 (senkyunolide 1, 5). HiAM;
(ligustiphenol, 6). EHELLIEE JC (columbianetin,
7). JLHMHEEE (ulopterol, 8). meranzin hydrate
(9). angelitriol (10). 6-[1(R),2(R)-1,2,3-thihydroxy-
3-methylbutyl]-7-methoxycoumarin (11). {£L&4 1.
3. 6. 8~11 NHEXMNESIBRIE S EAR], K
HI LPS 3 H) ATr5 JOME S BIASERY, 370 B B4
G 1~ AT T HRIEIENE, b, (&Y 1~
6 % LPS HIT A7r5 40 2 5E K 1 NO FA SR i)
HEIER, Ayt — DR T AT R A AL DA 5
108 R 2B ) A N2 FH e SR 4R
1 UE5H

Bruker-AV-400 BAZHIIEHROGIEIC (Bruker 28
A]D; Agilent 1260 fil] & B4 = 80AH €135 (X (Agilent
NFE]D; AE240 BT HTRT Gt Mettler 2 7]);
SW-CJ-2F B TAE & (IR 2R T ARG R A
A]); EAURRERFRAE (Thermo scientific 3100); f3]
B DM (OLYPUS, CKX41SF); 96 fLANfE:+

B (ZEE Costar); 25 cm® U135 3591 (3£ [ Costar);
fiEbR{ (MD); #iitt (Eppendorf); BXM-30R 37
KRN KRR BR A R =71
%) 7); LD4-2A B OHL (ALt Aas R ARTEDE AR
BRAFD: 4l E %X (Invitrogen, C1028).

il g B Ak A A Ultimate XB-C g [250 mm X
21.2mm, 5pm, AR (R BhARAAE],
FEEGERER (200~300 HD. #EGIERRK G (5
B EAL ) ) Sephadex LH-20 (Pharmacia /A ] );
LI (B34, Oceanpak AR, Fid); A1iHfk.
HHRE | PR 2B (B2, B il R A PR A =D
DMEM i3, JREEE (Gibco 2 H]), a4
/& (Hyclone), LPS. DMSO (Sigma A#]); NO
R GRS RAEMEART T,

JEEERCTE (S 150821) HIVL R B2 b i
HIRA TSR A7eS W1 Hp E R e AR 7R R
Hl BT AR
2 FHiE
21 REBESEH

BB RN Y (3.0kg), F 75%ZEER3
FEHL 3 K, BHR 2 h, SRBUBRE IR SR E . BE
(145 g) FRERAHACTE, 26 FH A E-TE IR £ 6 12
VEME (50 01,2001, 10: 1. 551 351, 11,
0:1), FHERRCER-FEE (3:1. 00 1) B,
N9 B (Fr.1~9). KM LPS S A7r5 &
i RN RINIX 9 ANEALHEAT TS EVEAY, B
Fr. 3~5 NP RIETERAL. B Fr.3 (10 2 1, 18.81 g)
2 Sephadex LH-20 7 &, HEESE L, 704 3 Bt (Fr.
31~33); Ht Fr. 32 SRERAE G, DA -
BRClE (20 0 1—0 @ 1) BREELEMLAFE] 6 MR Fr.
Al~A6; Fr. Al 4 WERIEY) 1 (268.8 mg);
Fr. A4 241457 HPLC, PLZJE-/K (18 © 82) ¥efii,
BEMLAY 2 (1232 mg) F13 (15.6 mg); Fr. AS
2% HPLC, LLZME-/K (22 0 78) WM, 7488
BEMNAEY 4 (9.8 mg). HUFr.4 (511, 1691 g)
248 HPLC, BAZSE-7K (23 1 77) P, 152
th&¥5 (5.6 mg). 6 (11.3 mg) M7 (7.5 mg).
Fr. 5 (311, 253 g) SREREEENE, LOA k-GS
FRBE (20 0 1—0: 1) BRFELEMAS R 3 N4
Fr. BI~B3; Fr. Bl £ Sephadex LH-20, DLV
Jiit J5 42 % 8 HPLC, BAZJE-7K (221 78) ¥efil,
BEMEY 8 (32 mg) M9 (17 mg); Fr. B2 £
# A HPLC, PAZAS-/K (23 1 77) ¥, B3tks
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) 10 (26 mg); Fr. B3 &4 % HPLC, LLZJE-
K (23077 B, HEHLEY 11 (9 mg).
22 MEEHEMAR
221 MM eEY 1~11, SEET
DMSO A il B BE A 50 mmol/L HIfE A7, N2
I F JE If1L3% DMEM 35 7200 88 A% 50 pmol/L k3
TSP/ 8
222 MR ATrS 4RI 25 cm® (M4
H: IR, 37 C. 5% CO, 159740497 24 h. 4l
B 2 d #i, FEAHHRE IR 2 KA I 80%~90%
ISR, 5 13, PBS st 1 8, 7 1,
AN 0.25%J3%EE 2 mL, & T 37 C. 5% CO, 55 7%4
AL 5 mine IINFERFR R A IR B4R AL,
P20 B NS FRH_E R A2 AT R oK, 1 000 r/min 250
3min, FF i, DIASEARGFRENTRE, LA1:
3 HHER S EAEAR, 37 T 5% CO, FE 7/ i5 9% 24 he
223 LAY ATes ARSI AT 4
FARER 3, RS 8X10YmL, 44
FL 100 puL #EFlE 96 FLE5F-M, 37 T 5% COs.
MOFVRIE 26 R 5% 24 h, 7 b7, PBS EVE4NE
FLo1 . BEFL AR, thEa 1~11 41 (50
umol/L), X RARFFLINAEH 0.1% DMSO [l
TEEFFRIE 100 pL, AN TEMERE TR LB HI
FHNZ53E 100 L, BEHBE 3 NMEFL, 5% CO,. 37 C
RiRFERE 7% 20 he BEFLINN CCK-8 5§ 10 pL, 4 h
JE R TR 450 nm ARG EEME (Aas0)o
224  RIERT NO BRI 40 Hu kb B 7 v )
“2.2.37 i, BEALA XTI, BBA, LAY 1~
1 4 (50 pmolV/L), MMHBIIMAETH 0.1%
DMSO HIIMERFRFEE 100 pL, BAAIMANSH
LPS (3 pg/L) MEImiER; A 100 uL, thE&MA
IR 3 ng/L LPS WG L3/ 5 77 5L 10 51 16 AH B 24
7 100 pL (50 umol/L), 4K 3 NE AL, T 37 C.
5% CO, ¥ F- 461595 24 he B35 50 uL, £H NO
AR S 2 R H A I NO R 7, THHE
il 2R,

M ZE = (NO gm— NOLpg5mm)/(NO g —NO spen)
3 %R
31 #METE

&) 1: HETEE TR AR CHELD, ESI-MS m/z:
207 [M—H] . 'H NMR (400 MHz, CD;0D) ¢: 7.53
(1H, d, J = 15.9 Hz, H-7), 7.03 (1H, d, J = 2.0 Hz,
H-2), 6.94 (1H, dd, J = 8.2, 2.0 Hz, H-6), 6.77 (1H, d,

J =82 Hz, H-5), 6.24 (1H, d, J = 15.9 Hz, H-8), 4.21
(2H, q, H-1), 1.31 (3H, t, J= 7.1 Hz, H-2"); *C-NMR
(100 MHz, CD;0D) §: 122.9 (C-1), 115.1 (C-2), 146.8
(C-3), 149.6 (C-4), 116.5 (C-5), 127.8 (C-6), 146.9
(C-7), 1153 (C-8), 169.4 (C-9), 69.4 (C-1"), 14.7
(C-2"). LA ¥ 5 semriE A —5, et
EW 1 MERR 2T o

&Y 2. AEEHIRG & (TEE, ESI-MS m/z:
193 [M—H] . 'H-NMR (400 MHz, CD;0D) ¢: 7.59
(1H, d, J = 15.9 Hz, H-7), 7.17 (1H, d, J = 1.8 Hz,
H-2), 7.06 (1H, dd, J = 8.2, 1.8 Hz, H-6), 6.81 (1H, d,
J =182 Hz, H-5), 6.31 (1H, d, J = 15.9 Hz, H-8), 3.89
(3H, s, -OCH3); "“C-NMR (100 MHz, CD;OD) §:
127.8 (C-1), 111.6 (C-2), 150.5 (C-3), 149.4 (C-4),
116.2 (C-5), 124.0 (C-6), 146.8 (C-7), 116.4 (C-8),
171.3 (C-9), 56.4 (-OCH3). LA ¥l 5 ckikiE £
A=, s A 2 N .

&Y 3: BRI E (FEL, ESI-MS m/z:
268 [M—H] . 'H-NMR (400 MHz, CDCl3) d: 6.91
(1H, d, J = 8.4 Hz, H-11), 6.82 (1H, d, J = 8.4 Hz,
H-12), 6.69 (1H, s, H-1), 6.61 (1H, s, H-4), 4.20 (1H,
d, J = 15.8 Hz, H-8¢), 3.83~3.91 (12H, m, -OCHj3),
3.69 (1H, s, H-14), 3.51 (1H, d, J = 15.8 Hz, H-8a),
3.21 (3H, m, H-6), 2.60 (2H, dd, J = 12.2, 6.9 Hz,
H-5), 0.95 (3H, d, J= 6.9 Hz, -CH;): "*C-NMR (100
MHz, CDCly) 6: 108.7 (C-1), 147.2 (C-2), 147.7
(C-3), 110.0 (C-4), 128.5 (C-4a), 29.3 (C-5), 51.4
(C-6), 54.5 (C-8), 150.0 (C-9), 144.9 (C-10), 111.2
(C-11), 123.9 (C-12), 134.9 (C-12a), 38.3 (C-13), 63.0
(C-14), 128.4 (C-14a), 60.0 (-OCH3), 56.1 (-OCHj), 55.9
(-OCHj3), 55.8 (-OCH3), 18.3 (-CH3). LA F%i¥E 5 itk
PERA T, WA 3 NEARTE.

WEW 4: W OHRY) (FEE, ESI-MS m/z:
222 [M—H] . 'H-NMR (400 MHz, CD;0D) ¢: 5.45
(1H, t, J=7.9 Hz, H-8), 4.43 (1H, d, J = 3.2 Hz, H-7),
3.79 (1H, dd, J = 7.7, 3.2 Hz, H-6), 2.67 (1H, ddd, J =
18.7, 5.4, 3.3 Hz, H-4), 2.43 (1H, m, H-4), 2.34 (2H,
dd, J = 15.0, 7.6 Hz, H-9), 1.97 (1H, m, H-5a), 1.84
(1H, m, H-5b), 1.52 (2H, m, H-10), 0.96 3H, t, J =
7.4 Hz, H-11); *C NMR (100 MHz, CD;0D) ¢: 170.1
(C-1), 155.4 (C-3), 149.7 (C-3a), 20.9 (C-4), 25.5
(C-5), 70.3 (C-6), 63.1 (C-7), 127.7 (C-Ta), 114.8 (C-8),
29.1 (C-9), 23.2 (C-10), 14.1 (C-11). LA_EHE 5 kR
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ERAFY, WA 4 8T S NE H.

&) 5: W OMPIRY) (HEE), ESI-MS m/z:
222 [M—H] . 'H-NMR (400 MHz, CD;OD) &: 5.46
(1H, t, J = 7.9 Hz, H-8), 4.25 (1H, d, J = 3.4 Hz, H-7),
3.90~4.00 (1H, m, H-6), 2.49~2.57 (2H, m, H-4),
2.35 (2H, dd, J = 15.0, 7.6 Hz, H-9), 1.95 (2H, m,
H-5), 1.53 (2H, dd, J = 14.7, 7.4 Hz, H-10), 0.97
(3H, t, J = 7.4 Hz, H-11); "“C-NMR (100 MHz,
CD;0D) d: 170.9 (C-1), 155.4 (C-3), 150.0 (C-3a),
18.2 (C-4), 25.1 (C-5), 71.1 (C-6), 59.4 (C-7), 126.6
(C-7a), 114.5 (C-8), 29.1 (C-9), 23.3 (C-10), 14.1
(C-11) DA %0¥s 5 ek 2 A — 5, #%
AW S NN A EE 1.

AW 6: T EIIRY) CHHEE), ESI-MS m/z: 262
[M—H] . "H-NMR (400 MHz, CD;0D) ¢: 7.25 (1H,
d, J=17.9 Hz, H-6), 6.70 (1H, d, J = 7.9 Hz, H-5), 6.57
(1H, s, H-3), 6.95 (1H, d, J = 15.5 Hz, H-10), 6.48
(1H, d, J = 15.5 Hz, H-9), 2.24 (3H, s, H-14), 1.63
(3H, s, H-13), 1.30 (3H, s, H-15), 1.23 (3H, s, H-12);
BC-NMR (100 MHz, CD;0D) &: 201.7 (C-8), 156.5
(C-8), 155.2 (C-10), 140.7 (C-1), 137.0 (C-4), 127.9
(C-6), 121.6 (C-5), 121.5 (C-9), 117.7 (C-3), 80.4
(C-11), 71.4 (C-7), 29.3 (C-12), 29.2 (C-15), 24.5
(C-14), 21.2 (C-13). LA ¥l 5 ek g A —
FHM, WA 6 NEARE .

WEY 7: BETEE M AR (HELD, ESI-MS m/z:
244 [M—H] . 'H-NMR (400 MHz, CD;0OD) 6: 7.83
(1H, d, J=9.5 Hz, H-4), 7.38 (1H, d, J = 8.2 Hz, H-5),
6.77 (1H, d, J = 8.2 Hz, H-6), 6.16 (1H, d, J= 9.2 Hz,
H-3), 4.80 (1H, t, J = 8.9 Hz, H-2'), 3.30 (2H, d, J =
7.5 Hz, H-3"), 1.29 (3H, s, H-6'), 1.25 (3H, s, H-5);
BC-NMR (100 MHz, CD;OD) 6: 161.8 (C-2), 110.8
(C-3), 144.9 (C-4), 128.9 (C-5), 106.5 (C-6), 164.4
(C-7), 113.7 (C-8), 151.1 (C-9), 112.9 (C-10), 91.1
(C-2)), 26.6 (C-3"), 70.9 (C-4'), 23.9 (C-5), 23.9
(C-6") VL EXed 53kt A— 5, s e s
7 NEME L H T,

&) 8. TLtasHiRe: i (HEE), ESI-MS m/z:
276 [M—H] . 'H-NMR (400 MHz, CD;0D) ¢: 7.86
(1H, d, J = 9.4 Hz, H-4), 7.43 (1H, s, H-5), 6.92 (1H,
s, H-8), 6.22 (1H, d, J = 9.4 Hz, H-3), 3.92 (3H, s,
-OCH3), 3.56 (1H, dd, J = 10.4, 1.9 Hz, H-2'), 3.08
(1H, dd, J = 14.0, 1.8 Hz, H-1'a), 2.54 (1H, dd, J =

14.1, 10.4 Hz, H-1'b), 1.25 (6H, s, H-4, 5"); "C-NMR
(100 MHz, CD;0D) &: 161.3 (C-2), 111.9 (C-3), 144.6
(C-4), 129.8 (C-5), 126.2 (C-6), 162.3 (C-7), 98.1
(C-8), 154.6 (C-9), 111.7 (C-10), 31.7 (C-1"), 77.1
(C-2), 72.5 (C-3"), 24.2 (C-4'), 23.9 (C-5'), 55.2
(-OCH3). bh ¥t 5 Ckafig A — 5, %
ENEY) 8 NI IR BT

&Y 9: B R [ R (R EE) , ESI-MS m/z:
277 [M—H] . 'H NMR (400 MHz, CD;0D) ¢: 7.88
(1H, d, J=9.5 Hz, H-4), 7.49 (1H, d, J = 8.7 Hz, H-5),
7.04 (1H, d, J= 8.7 Hz, H-6), 6.23 (1H, d, J= 9.4 Hz,
H-3), 3.94 (3H, s, -OCH3), 3.67 (1H, dd, J = 9.4, 3.6
Hz, H-2), 3.05 (2H, m, H-1"), 1.29 (6H, d, J= 8.7 Hz,
H-4', 5); “C-NMR (100 MHz, CD;OD) J: 162.4
(C-2), 111.6 (C-3), 145.0 (C-4), 127.0 (C-5), 107.6
(C-6), 1612 (C-7), 115.8 (C-8), 153.3 (C-9), 112.9
(C-10), 249 (C-1"), 77.4 (C-2'), 72.7 (C-3), 24.2
(C-4"), 24.0 (C-5"), 55.3 (-OCH3). LA %3k 5 Clkik
A, 4% 2 6 A9 9 4 meranzin hydrate.

A 10: %éﬁﬁt%é&‘. (%), ESI-MS m/z:
260 [M—H] . 'H-NMR (400 MHz, CD;0D) 6: 7.91
(1H, d, J = 9.4 Hz, H-4), 7.75 (1H, s, H-5), 6.94 (1H,
s, H-8), 6.25 (1H, d, J = 9.4 Hz, H-3), 5.40 (1H, s,
H-2'), 3.93 (3H, s, -OCH3), 3.39 (1H, s, H-1'), 1.38
(3H, s, H-4"), 1.30 (3H, s, H-5"); "*C-NMR (100 MHz,
CD;0D) 6: 162.2 (C-2), 111.9 (C-3), 144.9 (C-4), 129.4
(C-5), 127.1 (C-6), 159.2 (C-7), 97.9 (C-8), 154.8 (C-9),
112.0 (C-10), 76.7 (C-1"), 66.5 (C-2"), 73.5 (C-3'), 25.5
(C-4"),25.4 (C-5"), 55.2 (-OCH3). LA_EXE 5 SClifdE
AP, % e LA 10 5 angelitriol

& 1. %é-ﬁﬁ(%g‘% (FEE), ESI-MS m/z:
260 [M—H] . 'H-NMR (400 MHz, CD;0D) 6: 7.91
(1H, d, J = 9.5 Hz, H-4), 7.71 (1H, s, H-5), 6.94 (1H,
s, H-8), 6.24 (1H, d, J = 9.4 Hz, H-3), 3.92 3H, s,
-OCH3), 3.59 (1H, d, J = 8.6 Hz, H-2'), 3.28~3.36
(1H, m, H-1"), 1.32 (3H, s, H-4'), 1.25 (3H, s, H-5');
BC-NMR (100 MHz, CD;OD) d: 162.2 (C-2), 111.9
(C-3), 144.7 (C-4), 129.4 (C-5), 127.8 (C-6), 161.1
(C-7), 98.3 (C-8), 155.1 (C-9), 112.2 (C-10), 78.1
(C-1"), 68.7 (C-2"), 73.7 (C-3"), 26.3 (C-4"), 22.7
(C-5"),55.3 (C-OCH3). DL 3 5 St Fa A —
U, % EAEY 114 6-[1(R),2(R)-1,2,3-thi-
hydroxy-3-methylbutyl]-7-methoxycoumarin.
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32 mKEM

£ LPS R A7r5 GHRHIRAE S N, R
HILEE, A 1~117E 50 pmol/L i Bk T
X ATes AR RIS TCW B . fETRIESE R,
WA 1~6%F LPS JHli# A7rS 4B i NO H A A
FIRE R ROMBIE I, BoR 1B BRI R
RN 1.
R1 UEY 1~11 % LPS s A7r5 dAEA~4% NO KIS
(X*+sn=3)
Tablel Effectsof different compounds1—11 on production
of NO in LPS-stimulated A7r5cells(X £s,n=3)

2H 51 WE/,, NO BJHUE (Asso)  THHIZE/%
(umol-L ™)
X i — 0.057 5£0.000 6 —
AR — 0.063 6+0.001 2% —
1 50 0.056 7£0.000 2 113.1
2 50 0.058 60.003 7° 82.0
3 50 0.0572+0.0025" 1049
4 50 0.058 7£0.001 8" 80.3
5 50 0.057 9:0.002 0™ 93.4
6 50 0.056 8+0.000 1 111.5
7 50 0.060 3£0.004 0 54.1
8 50 0.062 60.000 4 16.4
9 50 0.058 80.002 2 78.7
10 50 0.059 20.001 8 72.1
1 50 0.059 240.001 3 72.1

S5 AtE: ¥P<0.01; SHRBAE "P<0.01

#Pp <0.01 vs control group; P < 0.01 vs model group

4 g

JIE 95 368 i T R A 1 2 40 R A A S A 2R, o
HBMFCRE, FBFRBMMEEEN, WEMEMRAK
i, BRI BRI A TR AL 2
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