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Abstract: Objective Identificationthe chemical constituents of Zanthoxyli Austrosinenesis Radix et Caulis is an important work for
evaluating the potential pharmacodynamicsubstances and controlling the quality of Shuanghu zhongtong ning tincture. Methods
The compounds were isolated by AB-8 macroporous resin, silica gel column chromatography and preparative chromatography. And
the structural analysis was performed with NMR and UPLC-Q-TOF and their anti-inflammatory activity and analgesic effects were
investigated in vitro. Results Ten compounds were isolated from Zanthoxylum austrosinense Huang and identified as trigonelline
(1), mefenamic acid (2), 4-hydroxycinnamic acid (3), berberine (4), hesperidin (§), neochlorogenic acid (6), resveratrol (7), erucic
acid (8), proline (9) and glycyrrhetinic acid (10). The anti-inflammatory experiment indicated that compound 2, 4—7, 10 exhibited
significant biological activities, which suppressed the release of TNF-a and IL-6. In addition, compound 2, 4, 7 had significant
analgesic effects on rats by a reduced writhing and increased the pain threshold. Conclusion All the compounds were isolated from
Zanthoxylum austrosinense for the first time. Compounds 2, 4 and 7 exhibited significantly anti-inflammatory activity and analgesic effects.
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LR 2= HRHEYIR B AE Zanthoxylumau
strosinense Huang WIMRFIZE, FE=TI 7, 7R
AVLPEEEHIT, () PUAR L) (P2 Y 4
) FARFIRZFEWA IR, AR g,
b, MRGE, HEBZ, BAARATA. HM
1B BFATE LS IRRRIE . & TG4 TH AR
WL, FEKIER, HTBT 2T mEcm. H»
HAEIE, BTG SME SRR I
RO PR S G A, AR BRIEY).
HEER. WRNELEYES . HEAARR 3R
i, DRI ASR 48 1 pg ) ot 4

KL SR T BT A2 FE AR =& 29 i A PR 2 7
BRI R — MR T2, IR T AT 8. 41
i B RIBSSITRSEEmIRTT, JEalEadh
Kt B AL TR R ESRRITE LR« 481 R A X
PR T BT A 2, = R B A I 32 2k
Z—o RV BRIRRAIE A Z M
PRI, 2T A8 T 25 T B8 WAZ 5 2944,
{EAH SRR T 40055, TP HAL 2 oy Je 2538
VIBTEERNBIE TE B i R 24 B R R T R 2RI R
H, f8RIEKEGEHZ, (R 2570 R ARG 25
RASRAAKE . FHAA BT XORMIE T ETH) o B
25T S5 PR FH PP 2 I T AR SR T . AW ST LA
60%[1) LBEREF, FIFRBIESREL, S5A kA
R IEAT S S A, I SRR S A 4
o ML R IL S BS15 2] 10 MEEW, 705 %
NHE R (trigonelline, 1) FIZFHRER (mefenamic
acid, 2). 4-F2FERFERR (4-hydroxycinnamic acid,
3). /NEEG (berberine, 4). & [ (hesperidin, 5)+
B4k R (neochlorogenic acid, 6). H 32/ i
(resveratrol, 7). F+FM (erucic acid, 8). iz
(proline, 9) FIHEFLIRER (glycyrrhetinic acid, 10).
PA B PR B 3o E IR L R oy B4R 2, 2
HIXMAEHUB Y o S5 3. RN ISV TR
H, tbaw 2. 4~7. 10 BHEEMHREME, &
a2, 4. 7 HARZENEREEM.

1 UESHH
11 SEER{YER

Bruker AM-600 MHz AZRILHRIEIEA (1 [E
Bruker /2] ); Waters Q-TOF Premier Jii 154 (3&[H
Waters A ] ); ZHEAE 1260 = ROBAH G (SE[E
ZHAC AT AB-8 RILKE CRETTTEGIL TAH
FRAFD; Cis 4 i (250 mm X 20 mm, 5 um,

HAS YMC AF]D; CP214 43Hr R (B s I
WBERATD; EER (100~200. 200~300 H, #
EpgrE LT s GFoss M ER CF BilgFE L T
J s HARRA v ral (R RAARA
FD)s mROEARIR A A g4l (Thermo Fisher 2
F]); COy 157748 (32 [E Thermo A F]); 96 FLHR (3£
Thermo Fisher A ] ); Synergy H1 Eitn{ (EH
A FD); RB-200 & GEHMRAY (AR AL A
FRATE]D: YP5002 HLF RV (LI RMUEMGRS
FRAFD,

1.2 #5&

WEFLAT AR LR 258 (BRAR*5 20180201) K
HPEEERR, SRR = S 2 0 A PR A R 47T
AR K TE W= EH R ML F LM Zanthoxylumau
strosinense Huang HARMIIRZE, FEALEHCT )
P2 25 K2 ol S O RAR 25 WD RE R S B =

SR S T BT (IS 180501, AR =425V
WAERATD; HEZHE (lipopolysaccharide, LPS, Ji
BOH>99%, FE[EH Sigma AF])D; JREME (S
19460202, Wil Kbt VIR0 AR A D
DMEM b4 [#it'5 SH40007.03, ¥ 50 B A4
2 (B RO A PR A R M8 3R SE -0 (tumor
necrosis factor-a , TNF-o) K& H 41 il /i & -6
(interleukin-6, IL-6) ELISA 7 & (L5 201906).
BCA 7 & (S A81911151), WiMERIVAMH
R A
1.3 4K ZaAE

SPF Zt ELHIMUING, R 18~20 g, MEMESE
IR A S AN A TR AR, VFATiE S
SCXK (i) 2019-0004, SZIGHhPeEEAELAE AL N
TR R AR, LR R E RS N
DW20210311-021, h4)1RF= 75 IR & T 1 sh 4
O, F B &K,

RAW264.7 FAZ AN ST Fig oA YA TR
A=
2 ik
21 REEESE

EUR LR 10 kg, I 60% L EEBHEHREL,
WA SREU, JE IR RIS 7], 1945 B EIRE 190
g. WM ERRE, F AB-8 KRALW AR (it it 1T
Ve, Bl K e 20%- 45%- 65%- 85%
LI 65% LTS/ (50 @) 4 0F Ukt -
TR OB RG 5, A Cis HEETE CRBIAEN 1%H

&l
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FRK-HEED) 7 BEEEMEY 1 (17.2 mg, ®=24.1
min). 3 (122.6 mg, ®=36.3 min). 7 (23.1 mg,
tR=42.1 min). 8 (10.1 mg, {R=27.6 min); 85%<L
EEVE A7y (80 g) ZIF OV t-BENR B R 400 &,
S Cis FE T GBI NK-FEED 4552k &
Y12 (1422 mg, tr=68.4 min). 4 (12.1 mg, =
49.8 min). 5 (7.7 mg, &r=52.1 min). 6 (17.2 mg,
®R=37.5min). 9 (8.3 mg, r=18.5 min) 1 10 (6.6
mg, &R=53.6 min),
2.2 ELISA ;X0 RAW264.7 {REEFE N TNF-o F1
IL-6 7K

F0.5%JER R AL B A KA RAW264.7 4H
i, RN, R T 24 FLAR, HERREEEA 6 X
10544l T 5%CO, B 77 A 15 7% 24 he LR
60% LB . &Y 1~9 (SLZ55FIEA 80
pg/mL) KCEEAAA 1 h f5, O LPS (1 pg/mL) L
9% 20 h, B L3, #08 ELISA 77 & ik i P kAT
RAEFF TNF-o F IL-6 £l 754b, BB XTI
(AFH LPS FIZ5¥W &) F1 LPS 41 (1 pg/mL LPS
EE .
2.3 PMEEEESHAAEESN

EWM/NR 110 H, MR, BENL R 11
H, B 10 2, SADIRA GKOL PHMEXTRA
CRUBR i 7 BT 77D AZ 1L SR 2544 60% L EE S U4
&Y 1~9 (100 mg/kg), XFHEL FHER IR A48 1)
FRZHM 60% LSRR AL 1.6 mL/HiRT/NR 4
2, AEY 1~9 A/ R 0.4 mL/ R 45T/
4 /2. 425)5 30 min, ip 0.6%VKEERR, 0.2 mL/H,
A FHAD R AT I, 03% /MR 15 min P9 H B HL R K
Bk OxPBARbRNIETB M. G, e
BB, A0 ip UKEERR)E 15 min LRSS, IFiT
SRR B R i 2
2.4 PRARERLE

izt H A A% B A /INER 110 R IR BIELE 5~30
s CBA/N BRI JE A2 s BN e A ) HCBkER e
R AN, BEMLZ R 11 4, Fdl 10 2, 251
XTHRAE (KO B HRAE OB i 7 BT 77D
L PRZ5HE 60% LFF IR &P 1~9 (100
mg/kg), XTRE. BHHEXT IR AR PR IR I % 1.6
mL/ RIET/NER 4 2. 4525588 0.5, 1.0. 1.5h /5,
53 VI E 2 2H /)N SRR BRI, SR R A 2

S5 R4 1 2 = (4 25 4L/ BRSP4 B — o R 4L/ L
o1 R (L)t B2 /) P 2 e A

3 #R
3.1 HHEE

&M 1: Bk K. 5+ C;H/NO,, ESI-MS
m/z: 136.238 2 [M—H] - BUALTRAITTIERIE . -fit
A TIE RS . R ER DTVE I8 3 2 B ) BB,
'H-NMR (600 MHz, DMSO-ds) d: 9.20 (1H, s, H-2),
8.89 (1H, d, J = 6.0 Hz, H-4), 8.74 (1H, d, J = 7.9 Hz,
H-6), 8.05~7.98 (1H, m, H-5), 4.36 (3H, s, -CHs);
13C-NMR (150 MHz, DMSO-de) J: 162.4 (C-7), 146.4
(C-6), 145.1 (C-2), 144.4 (C-4), 140.7 (C-3), 127.1
(C-5), 48.1 (-CH3). VAL itk Fodis 5 STkl i X 1
BRI, WUEEEY) 1 N R

&P 2. AR, 4730 CisHisNO,, ESI-
MS m/z: 240.122 9 [M—H] . 'H-NMR (600 MHz,
DMSO-ds) 6: 12.98 (1H, s, -COOH), 9.45 (1H, s,
-NH), 7.89 (1H, dd, J = 8.1, 1.5 Hz, H-3), 7.33~7.28
(1H, m, H-5), 7.14~7.09 (2H, m, H-5', 6"), 7.05~
7.00 (1H, m, H-4"), 6.69 (2H, dd, J = 11.9, 43 Hz,
H-4, 6), 2.29 (3H, s, 7'-CH3), 2.10 (3H, s, 8'-CH3);
13C-NMR (150 MHz, DMSO-de) d: 170.7 (C-1), 149.2
(C-2), 138.8 (C-3), 138.4 (C-4), 134.7 (C-5), 132.2
(C-6), 131.7 (C-7), 126.9 (C-8), 126.5 (C-9), 122.7
(C-10), 116.7 (C-11), 113.6 (C-12), 111.7 (C-13), 20.7
(C-14), 14.1 (C-15). LA R il # s 5 ik i i ot i
BRI, A 2 N SFIREE .

tEY 3: AR, 7573 CoHsOs, ESI-MS
miz: 163263 4 [M—H] . 'H-NMR (600 MHz,
DMSO-ds) 6: 7.47 (2H, d, J = 8.1 Hz, H-2, 6), 6.79
(2H, d, J = 7.9 Hz, H-3, 5), 6.29 (1H, d, J = 15.9 Hz,
H-8); 13C-NMR (150 MHz, DMSO-ds) 6: 168.4 (C-9),
160.1 (C-4), 144.6 (C-7), 130.7 (C-6), 130.6 (C-6),
125.7 (C-1), 116.4 (C-3), 116.2 (C-5), 115.8 (C-8). LA
R S SRR X RS AR — 0012, s
&M 3l 4-$2FE AR .

WEY 4: AR K. 4130 Ci7H 17N, ESI-MS
mlz: 236312 2 [M+H]'. 'H-NMR (600 MHz,
DMSO-ds) 6: 9.91 (1H, s, H-8), 8.97 (1H, s, H-13),
8.20 (1H, d, J = 9.2 Hz, H-11), 8.01 (1H, d, J = 9.0
Hz, H-12), 7.80 (1H, s, H-1), 7.09 (1H, s, H-4), 6.17
(2H, s, -O-CH»-O-), 4.95 (2H, t, J = 6.3 Hz, H-6), 4.10
(3H, s, -OCH3), 4.07 (3H, s, -OCH3), 3.23~3.19 (2H,
t,J = 6.4 Hz, H-5); 3C-NMR (150 MHz, DMSO-ds)
5: 150.9 (C-3), 150.3 (C-10), 148.2 (C-2), 145.9 (C-8),



FED 2021FE 11 H B52% 218 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21

* 6469 »

144.1 (C-9), 137.9 (C-13a), 133.5 (C-12a), 127.2
(C-4a), 124.0 (C-11), 121.9 (C-8a), 120.9 (C-13b),
120.7 (C-13), 108.9 (C-1), 62.4 (9-OCH3), 57.5
(10-OCHs), 55.6 (C-6), 26.8 (C-5). LA FBEHHRE S
SCHRHRIE X FRIE AR — 0314, MU et &9 4 9/

AW 5: AR K. 7T 30 CasHzaO15, ESI-MS
mlz: 611.125 6 [M+H] . 'H-NMR (600 MHz,
DMSO-dg) 6: 12.02 (1H, s, 5-OH), 9.09 (1H, s,
3’-0OH), 6.97~6.92 (2H, m, H-2', 5'), 6.90 (1H, d, J =
8.4 Hz, H-6), 6.16~6.11 (2H, m, H-6, 8), 5.50 (1H,
ddd, J = 10.9, 7.7, 3.0 Hz, H-2), 5.39 (1H, d, J = 5.1
Hz, H-1'), 5.17 (2H, dd, J = 10.7, 5.2 Hz, H-1"", 2"),
498 (1H, t, J= 8.2 Hz, H-1"), 4.52 (1H, s, H-3"), 3.77
(3H, s, 4-OCH3), 3.57~3.52 (1H, m, H-6"), 3.32~
3.25 (2H, m, H-5", 3"), 3.24~3.20 (1H, m, H-3),
3.19~3.10 (2H, m, H-4", 4"), 1.09 (3H, dd, J = 6.1,
3.5 Hz, 6"-CH3); '3C-NMR (150 MHz, DMSO-ds) o:
197.5 (C-4), 165.6 (C-7), 163.5 (C-5), 163.0 (C-9),
148.4, (C-4'), 146.9 (C-3"), 131.4 (C-1"), 118.4 (C-6'),
114.6 (C-2'), 112.5 (C-5"), 103.8 (C-10), 101.1 (C-1""),
99.9 (C-1'), 96.8 (C-6), 96.0 (C-8), 78.8 (C-2), 76.7
(C-5"), 76.0 (C-2"), 73.4 (C-4"), 72.5 (C-3"), 71.2
(C-4"), 70.7 (C-3""), 70.1 (C-2""), 68.8 (C-5""), 66.5
(C-6"), 56.1 (-OCH3), 42.5 (C-3), 18.3 (-CH3). PA L3t
A 5 SRR IE X BRI AR — U1, WS R
) 5 e .

WEY 6: FER K. 73T 30 CieHisOq5 ESI-MS
m/z: 353341 1 [M—H] . 'H-NMR (600 MHz,
DMSO-ds) d: 12.28 (1H, s, -COOH),7.46 (1H, d, J =
15.8 Hz, H-B), 7.07~6.95 (2H, m, H-6/, 2"), 6.77 (1H,
d, J = 8.1 Hz, H-5'), 6.20 (1H, d, J = 15.9 Hz, H-a),
5.34~4.82 (2H, m, H-3, 5), 3.87 (1H, dd, J = 12.1,
5.7 Hz, H-8"), 3.55 (1H, d, J = 2.7 Hz, H-4), 2.51 (1H,
dt, J= 3.6, 1.8 Hz, H-6), 2.06~1.84 (4H, m, 2 X -CH.);
BC-NMR (150 MHz, DMSO-ds) 6: 176.5 (-COOH),
166.6 (-C=0), 148.6 (C-4'), 146.0 (C-B), 144.9 (C-3"),
126.2 (C-1'), 121.6 (C-6)), 116.3 (C-5"), 115.5 (C-0),
115.1 (C-2)), 73.4 (C-1), 71.4 (C4), 67.7 (C-3), 56.5
(C-5), 35.6 (C-2), 19.0 (C-6). LA il 5 3Ciikik
TEHEAR T8, WA 6 NHTERRE .

W& 1 Bk R. 03 ClaHi203, ESI-MS
miz: 229244 1 [M+H] . 'H-NMR (600 MHz,

DMSO-ds) d: 7.42~7.37 (2H, m, H-2', 6"), 6.93 (1H,
d, J=16.3 Hz, H-1), 6.82 (1H, d, J = 16.3 Hz, H-1"),
6.78~6.74 (2H, m, H-3’, 5'), 6.39 (2H, d, J = 2.1 Hz,
H-2, 6), 6.13 (1H, t, J= 2.1 Hz, H-4); 3C-NMR (150
MHz, DMSO-ds) d: 159.0 (C-3"), 157.7 (C-6), 139.7
(C-1"), 128.5 (C-3), 128.3 (C-2), 128.3 (C-4), 126.1
(C-1), 116.0 (C-5), 104.7 (C-2"), 102.2 (C-4"). LA 3%
TR 5 SRR IS FE AR U020, WS et A 7
SISE SRl T

&) 8: kK. 203X CiH120s, ESI-MS
m/z: 223.122 1 [M—H] . '"H-NMR (600 MHz, DMSO-ds)
5: 12.13 (1H, s, -COOH), 7.50 (1H, d, J = 15.9 Hz,
H-7), 6.99 (2H, s, H-1, 6), 6.42 (1H, d, J = 15.9 Hz,
H-8), 3.80 (6H, s, 2X-CH3); BC-NMR (150 MHz,
DMSO-ds) 6: 168.4 (-COOH), 148.5 (C-3, 5), 145.3
(C-B), 138.5 (C-4), 125.1 (C-1), 116.5 (C-a), 106.5
(C-2, 6), 56.6 (-OCH3). LA_LJ iE5H 55 SCHR A
R AR — 2122, MU SEA 59 8 T TR

A 9: FER K. 2513 CsHoNO,, ESI-MS
m/z: 115.146 1 [M-H] . 'H-NMR (600 MHz, DMSO-ds)
J: 8.66 (1H, s, -COOH), 3.64 (1H, dd, J= 8.3, 5.4 Hz,
H-2), 3.29~3.13 (2H, m, 5-CH>), 2.07~1.86 (2H, m,
3-CH,), 1.84~1.60 (2H, m, 4-CH,); '3C-NMR (150
MHz, DMSO-ds) d: 169.8 (-COOH), 61.2 (C-2),
45.6 (C-5), 29.4 (C-3), 24.4 (C-4). LA F it ¥ds 5
SRR TE K HE AR — B34, WSS 9 N
2 -

WA 10: FEFR K 43T 30 C34Hs007, ESI-MS
m/z: 569.076 1 [M —H] . 'H-NMR (600 MHz,
DMSO-ds) 6: 12.18 (1H, s, -COOH), 5.40 (1H, s,
H-12), 3.02 (1H, d, J = 10.9 Hz, H-3), 2.58 (2H, dt,
J=129,3.1 Hz, H-1), 2.33 (1H, s, H-9),1.31 (3H, m,
H-27), 1.25 3H, td, J = 14.1, 3.7 Hz, H-29), 1.15 (3H,
d, J=12.0 Hz, H-25), 1.11 (3H, d, J = 8.9 Hz, H-23),
1.03 (3H, d, J = 6.0 Hz, H-26), 0.96 (2H, dd, J = 13.7,
2.6 Hz), 0.91 (3H, s, H-26), 0.76 (3H, s, H-24), 0.70
(BH, d, J = 8.6 Hz, H-28); "*C-NMR (150 MHz,
DMSO-de) &: 199.5 (C-11), 178.1 (C-29), 170.1
(C-13), 127.7 (C-12), 77.1 (C-3), 61.6 (C-9), 54.6
(C-5), 48.5 (C-18), 453 (C-8), 43.5 (C-20), 43.4
(C-14), 41.1 (C-19), 39.2 (C-4), 39.0 (C-1), 38.0
(C-22), 37.1 (C-10), 32.6 (C-7), 32.0 (C-17), 30.8
(C-21), 28.9 (C-28), 28.6 (C-30), 28.3 (C-23), 27.4
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(C-2), 26.5 (C-16), 26.3 (C-15), 23.5 (C-27), 18.8
(C-26), 17.6 (C-6), 16.7 (C-25), 16.5 (C-24). LL Lk
T EE 5 SRR TE X R R AR — 5200, WS e
)10 A HEIRER .
3.2 ELISA &N RAW264.7 4RREFERT TNF-a 1 IL-6
IKF

1L 5% 60% LEEHE I AN 43 B A5 B A VI BT
RAGTERF R 1 for. 458K, 7€ LPS MIfEH

T, RAW264.7 MR 1) TNF-o, F1 IL-6 B & F 57,
L 60% & B4 B fe % 0 2 PRI g v
TNF-a F IL-6 & & . AN ZM 7 545 24k
G0 2. 4~7. 10 Felis B M40 41 TNF-o Fl
IL-6. Mfb&% 1. 3. 8. 9 5 RAW264.7 Ui &
J&, M EEWR R TNF-o 1 IL-6 )43 ES LPS
FHEHZE (P>0.05), UiHHIXELLEYIN TNF-o
A IL-6 73 WA A FIE R

®1 BUERBMERIRFERS ST LPS iF5SH RAW264.7 400153 TNF-o F IL-6 KA (x+s,n=3)
Table 1 Effect of the ethanol extracts and components of Zanthoxylum austrosinense release of TNF-a and IL-6 by RAW264.7

(X+s,n=3)

TNF-o/(pg-mL™")

IL-6/(pg'mL™")

2Rl
it i
LPS
1R 60% 2 BESEHY)
2
4
5
6
7
10

100.34+14.34

1224.05+115.87

615.741+89.328""
979.25+133.28"
734.68+112.04™
807.84+86.32"
621.23+132.45™
856.75+92.48"
954.721+88.36"

160.34+10.88
565.76 +20.18
3422443145
412.45+91.38"
372.984+99.14™
312.45+65.89"
338.54+84.32"
367.351+28.14"
452.61+50.34"

5 LPS HH#H: *P<0.05 **P<0.01
*P<0.05 "P<0.01vs LPS group

3.3 DEREEERAAEESR
NREERRAATUR LIRSS R (F 2) K, 5
XTREZEAR L, OO I <7 BT 77 e 68 S5 35 B A /) AL
RUREL MHIRAN 74.2%. 60% 2 BEHEEL IS 1L 52
TRRENRD /N SRR RS, 2 36.1%, (H/
T RGEIE TR 7o 53 A AR L R 2544 4y 545 2
LA 2+ 4. 7 REls B35 BRI/ AR RS 4
1l 26 i B HE 4K R RS I 5 BT 77 > H 4%

MR (2) >AEMEE (7)) >/NEER (4) >l
JE 60% BRI ). AP 1. 3. 5. 6. 8. 9 X
ANEERES R-ATTR
34 PMERBUEERI

/I BRARAR IR BRI S B (I TR 4 SR (3R 3) KW,
ExHRAMEL, 45245)5 304 60+ 90 min XUSE R T
BT FIZH 25 AR ZE RN 1 2 7 e AL P R0 L 3
& (P<0.05. 0.01). %5%j)5 60 90 min & 111 % Z,

R2 BURMBETHEF #LRAMIRE R A B 5 X EERL B B R A R RIS (x+s,n=10)

Table 2 Effect of shuanghu tincture, extracts and components of Zanthoxylum austrosinense writhing reaction in mice

induced by acetic acid (x+s,n=10)

21 5 i 15 min NI IKEL 0 2/%
Xof HEt 1.6 mL 36.10+£5.17
LR 60% LB E) 1.6 mL 23.00+5.72" 36.1
U e 97 7 18T 751 1.6 mL 9.30+3.76™ 74.2
2 100 mg/kg 10.60£5.66™ 70.6
4 100 mg/kg 20.30+3.49° 43.8
7 100 mg/kg 12.42+2.78" 65.6

x4 "P<<0.05

*P<0.05 *"P<0.01 vs control group, same as Table below

“P<0.01, FEFA
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®3 MWEMBETER. RLUEAMRERMEARR S NRABUEEBIENM (x+s,n=10)

Table 3 Effect of shuanghu tincture, extracts and components of Zanthoxylum austrosinense on pain threshold in mice by hot

plate method (x +s ,n =10)

2524 )5 AN RIS 85 BRI AR/ s

415 MR SRR . . . T CENLIELY
0 min 60 min 90 min

pagits 1.6 mL 16411521 16.15+6.49 17.43+6.93 17.254+5.09

O EREY) 1.6 mL 17.61£2.11 23.124+4.69 24.15+3.21° 25.63+3.61" 38.0

SR R T BT 7 1.6mL 18.68+3.21 26.70+2.08" 31.72+5.18™ 32.66+4.98" 62.5

2 100 mg/kg 18.41£2.20 27.21+4.42" 28.12+5.22" 29.91+4.24™ 543

4 100 mg/kg 17.07£3.67 19.244+3.42 23.77£2.59 25.21+2.36" 332

7 100 mg/kg 19.88+2.70 25.72+4.42" 28.69+3.25" 28.21+3.14" 38.5
FESRU A HR RME E T/ (P<0.05). %5 &k

90 min /NEERK A ¥R BUELE 35 T H e (P<<0.05). U
AL 00 1) 2 i v B 20 ) SR U e < T 7] > H
ISR (2) >HAEREEE () >HEILE 60% L8R
B> /NEEBL (4). tbE9 1. 3. 5. 6. 8. 9 X
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4 g
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Fhimo, AHFFE R B 1L PR BESE P R 65 S BRI
TNF-o Al IL-6 Fr143, Ui B %A% L p% Re % 8 # i
RREF T IR =T RAE R . SNt 4y
BRBIAL A 2. 4~T7. 10 BRI 444 i 45
W TNF-a Al IL-6, i 81X Eeqb AT B8 NAE LR $t
RGBS« FHIMEBEIRIR N T, KIS
L1 5 24 4 B A R 00 e 9 = BT P 1 FH B B
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YER, RUIHE LR N 245 B0 1 P A7 16 £ 204 Bk b
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