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Research on alkaloids constituent from root of Zanthoxylum pashanense
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Abstract: Objective To study the chemical constituents of the ethyl acetate extract from the roots of Zanthoxylum pashanense and
their anti-inflammatory effects. Methods The compounds were isolated and purified by silica, MCI and column chromatography
(CQC), and the structures of obtained compounds were identified by physicochemical properties, HRESIMS and spectral data. All of
the compounds were evaluated for anti-inflammatory activity against the production of nitric oxide (NO) in lipopolysaccharide
(LPS)-induced RAW264.7 cells. Results Seven compounds were isolated and identified as 15-hydroxy-podocarpamide (1),
podocarpamide (2), beecheyamide (3), (—)-N-acetylanonaine (4), (—)-N-acetylxylopine (5), y-fagarine (6), and dictamnine (7). The
experiment of anti-inflammatory effects showed that compounds 1—5 had different inhibitory effects on the production of
inflammatory factors. Conclusion Compound 1 was a new amide alkaloid named 15-hydroxy-podocarpamide. Its '"H-NMR and
13C-NMR data was completely assigned on the basis of 1D and 2D NMR spectroscopic evidence for the first time. Activity assay
showed that compounds 1—>5 inhibited for NO, TNF-a and IL-1f at different levels. Among them, compound 4 presented strong
inhibitory effect on NO, TNF-qa, IL-1B production with ICso values of (13.6440.32), (27.27%2.86), (29.54+0.20) umol/L,
respectively.
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1€ W B Zanthoxylum L. 1H ¥ N = & F
(Rutaceae) JEAR . /NEAREURFUHEA. HAl, Z8E
YR E 2 18 Fh, HASD, . A5
AEZ R, EEESHED. RIERMETREL
RSy, HABUR. BREE. SR AP R EELE S
PR, BB Zanthoxylum pashanense N. Chao
NEBFRHERUS A, 32 B0 AT 3= 1Y ) FE L,
HAEWAC B X 2, NARoA “=E87, £
BRI AR RTRmS . HAr, ARl
B2 R0 S AR i P I e LR TE . O Tt —
I FC L LU AR RRURR A 27 1 00 1 A e B AR i
PE, ARSI L AEARER SR S BRE R UDHAT T
RO Eaith, Mo EIEEE T 7 M EYIEL
G, AN 15-FR - R AEHUEZ - (15-hydroxy-

podocarpamide, 1)+ i RAEHUEL % (podocarpamide,
2). beecheyamide (3). (—)-N-acetylanonaine (4).
(—)-N-acetylxylopine (5). HH# (dictamnine, 6),
P- R, (p-fagarine, 7). HAEY) 1 NHIELEZ
KAV, frdah 15-FH-RRAemE (B 1D; 1k
G 5 NE RN EERHEY 7 BR 2 (eGP 2~4
NERMELLTEAR 7 B3], IAh, AHE TR 53
BISEN T MEE RSN RIE AT TN, 45
REAEY 1~5 528 (lipopolysaccharide,

LPS) I RAW264.7 4HIREU 4 AE H 14
R (NOD, {ie 2 IR FE -0 (tumor necrosis
factor-a, TNF-o0)v HAHIS 3 (interleukin-1f, IL-1B)
BAANFERRERANEIER. HF, (ham 1 HEh%E
SREZIBIRIEYE, WA 4 PTRIE TR R

1 W& 1~7 LN

Fig. 1 Structures of compounds 1—7
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Waters 1= Z0FH €A (GERETRFF A A]);
Bruker AM-400 A% R 3EHRIX (5 [E Bruker /2] s
Sephadex LH-20 (it GE Healtheare A A ); MCI,
ODS (HA=ZEMT); HEEHEER (100~200.
200~300 H, HSEFEATERD; B (MTT)
S5 F-##[E BIOFROX ~7]; fad-iLil (FBS) Al
DEME 533 (3£ Gibco A#]); NO Kl 7] &
(R L AR TR ST ELISA A& (3K
iR A RS A BR A T s S50 BT A 25308 T
E 25X H], B Praisl ik al,

ELLAEARZG A T 2016 4 5 A R F b Ut 2
e, ZWACESRTE QI MG B 250 R TR E
12N e N = HEREY B ILTEW Z. pashanense
N. Chao KT, FrAS (TG201608021) fRAFT1£
HRORHRE K 2[R 5F IR 22 B 25 5 Bt
2 Fk
21 REBS5SEH

TR E L ERWAR 10 kg, BFE, 95%ZHE/KIE
WA ERBREL 3 WK, BHR 1.5 he &HRBUR, IRE
W BIRE (1.8 kg). MIZEMN 4 L /KIBE D HL

Ja, RTIMNGERFR A EE . BEIR SR LA S IR T
BEACHN . Wi, 4 mIA3 B ZEH) 235.04 305.0. 453.0
g. B0 305.0 g BER e A B INEE RS E BEHEAE,
ATHERCAE %, DU R -BE R B8 (40 1 11 1 4)
BEEETRRE, 7532 14 MRS (Fr. 1~14),

Fr.6 (33 g) SRERAFERENE, AiMEE-BEiE
fig (20 @ 1—1:2) BREEDEMG, 1930 7 AN (Fr.
6-1~6-7). Fr. 6-2 (4 g) % Sephadex LH-20 #EfcA:
il (CETPR-HEEL D BEMEY 6 (6 mg).

Fr.9 (30 g) SRERKEEIG S, £ ihE-HER
CBiE (10 1 1105 BRFEM, 193] 13 MR
(Fr. 9-1~9-13). Fr. 9-9 (6.9 g) M Fr.9-13 (5¢g)
43 Hl%E Sephadex LH-20 BERAE: (il (& H -
fE 101, LRI HPLC GRishiAf 25N 90%-.
55% A0 Aif 7 B EIMEY 2 (7 mg). 4
(6.8mg). 7 (10mg) F13 (5.1 mg).

Fr. 10 (20 g) ZRERCAE I /3 B, A E-BE R
CBEC2 D11 D 2D BEEEENL, 153 11 N5 (Fr.
10-1~10-11), Fr. 10-6 (7.5 g) % Sephadex LH-20
B EIE (& R-HEE 101D, PUECEH&
HPLC (JihAN 65%H A fithsr 543 84k
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41 (8mg) M5 (3mg).

22 MREHNE

221 HMVE 1R BUOAL TR E A KO
RAW264.7 4iffl, 4% 1X 1084y /mL WKEFFE, 40
RN 96 FLANRERE TR, BEFLIIA 100 pL
JHpER . F& 10% FBS ) DMEM };3:3E T
37 ‘C. 5%CO, Bi 3R E 9% 24 h 5 38597 3L, 4
SIS [FR BE (A IUAE &, 4k8285 57 24 h, 94
w3 N, MTT VL0 E 40 M35 26 o (ERR IR 40 A
G RAMICT 0%, BEMEMIMHTAR 5L
B IR BERR L

222 PLRIEMTE B KIAT RAW264.7
YHH A 0.25% M L2 1 min, WX REE, FHE&H
10%33k 1 FBS [ DMEM £ 783 fIEREE R,
BT A, B0 LiER. ek
BB BRI EUS, WRBAIERE 1 X 100141
Mi/mL, %55l 100 uL (I35 FRARFEFT 2 96 FLES
T, BT 37 C. 5%C0y. WURIEE A N1 9%
12h, SRIEVVHRACEE 12 h, W effL BiEw. &1L
IO 100 pL JEHLiE DMEM 5% 55 3 B i 0 AH 5 2>
HIEFRW, BEHL AT AN (FBS). LPS (1
pg/mL) ZH. LPS (1 pg/mL) +HiZEXKF (6.25.
12.5. 25, 50 umol/L) ZHAI LPS (1 pg/mL) +HH
P11~7 (6.25. 12.5. 25. 50, 100 umol/L) #1.
IAFNZY) )5, BHR 3 NES, BT 5%C0:.
37 C. VAR &M FEEFE 240 J5, B ETETRA
F NO. TNF-a. IL-1B%3%E K1 ZRIA il
HEZATEAA DRI EEANHIAE (median inhibition
concentration, ICso) 1H.

3 $#R

31 HHEFE

&Y 1: EKA: HR-ESI-MS m/z: 348.120 3
[M+Na]" GiHEA{f 348.121 2, Ci9H19NO4Na),
AN T 20N CroHioNOs, ANHLFIEE N 11,
IR vior (cm!): 3223, 1643, 15155 UV Ao (nm): 218,
285,325, HHELAMGIET 1645 e A FBEIZIE B4y
TEMRISE,  AHEI AT BEAFE IR A5 14 -

&Y 1 1) "H-NMR Fil 3C-NMR i H/77E 2
Bk E (RI 1a F 1b), X5 300k A 50 i B i
FAEDE A AETEI 2 2 Fh i AL R 1) EL AR TR
ZAHW) G0, fRAE S A e et A 1
TEA R 2 PRI EE 1 3 2 2. BC-NMR (R 1)+
HSQC LLJ DEPT ##arh, WLMEZMLAEY) 1a

A 19 ME S, B 6 NEm (M 1 MRESE
B S ADMAEMZER, 9 MWK, 3 M
ANE R (G 1 AR E f 1 AN SEET
FHIZE B FH

'H-NMR (£ 1) A1 'H-'H COSY it (& 2)
BN, AV 1a XA 2 HRREAFES, H
t1 oy 6.85 (1H, d, J = 2.1 Hz, H-2), 6.74 (1H, d, J =
8.2 Hz, H-5), 6.86 (1H, m, H-6) & ABX &K R,
RKIFE 1A 1, 3, 4-=HURIRIR S5 05 6n 7.05 (2H,
d, J = 82 Hz, H-13, 17), 6.80 (2H, d, J = 8.2 Hz,
H-14, 16) ¥ AABBH& KR, KUFE 1 4> 14
THURIEIRGE R . o 7.43 (1H, d, J = 15.3 Hz, H-7),
6.34 (1H, d, J= 15.4 Hz, H-8) A&, KELE 1
MrAFREEW . A, b EA 1A
-CH-CHo-Fr Bt [du 3.62 (2H, t, J = 6.9 Hz, H-10),
2.81 (2H, t, J = 6.4 Hz, H-11)]. 1 %W H 3 oy
5.96 (2H, s, OCH,0) PAK 1 MAEH 2 60 3.00 3H,
s, N-CH3).

M HMBC # (& 2) a5, A 1a 1) H-11
15 C-12 (6¢c 129.9). C-17 (6¢c 130.0) FH3%, H-10
A5 C-11 (0c 34.6)« C-12 (Oc 129.9) #K, FH
CEMITIEER I B H-T 20915 C-1 (8¢ 129.1).
C-2 (5c 106.5) F1 C6 (5c 123.9) #z=, H-7 Fl H-8
5 C-9 (6c 167.5) MG, KHLEMHAEIERE B
Et. N-CH; 5 C-9 (6c 167.5), C-10 (dc 52.2) #H=%,
T Bk 2 A Bodid U5 1 AREE

R g5 B R S A A IR A
HUE%Z (podocarpamide, 2) BIBEA—3, ZFUYL
2T C-15 M BREEAF AL &P 1 H C-15 (6 155.5)
BRI (2) C-15 Mk i ) s i 5,
Heia = HarXER, a1+ C-15 £
NEEFERUR, &Y 2 1 C-15 AN H AR
ZEERTR, G 1 SR 15- - R AE
e (15-hydroxy-podocarpamide, 1). L5491
TEBICIRAS T, AETERE IR I [ A B HAZ IR,
¥ NOESY i (& 2) v, H-8 (6 6.34) 5 H-10 (5
3.62) MRS SHINT 1a &, 1 1b MR,
454 1D A1 2D NMR i, 52 % T XH6EP 11 1aE)
b (2D 2 PR ESE 5 T8

EY 2. RBEEMRABA; H TH-NMR
BC-NMR s #5652 155 Hd 2a 1) 'TH-NMR
(400 MHz, CDs;OD) 6: 6.77 (1H, d, J = 1.3 Hz, H-2),
6.80 (2H, m, H-5, 6), 7.19 (1H, d, J = 15.3 Hz, H-7),
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x1 HEY 1 HRIEFBRIEEIE (400/100MHz, CDCL3)
Table1 'H-NMR and *C-NMR data of compound 1 (400/100MHz, CDCl3)

la fRHAMER (E)

1b REMZ (2)

WAL
on dc on oc
1 129.1 129.1
2 6.85 (1H, d,J=2.1 Hz) 106.5 7.01 (1H, d, J = 2.8 Hz) 106.5
3 149.2 149.0
4 148.2 148.3
5 6.74 (1H, d, J = 8.2 Hz) 108.6 6.74 (1H, d, J= 8.2 Hz) 108.5
6 6.98 (1H, m) 123.9 6.86 (1H, m) 124.1
7 7.43 (1H, d, J = 15.3 Hz) 142.1 7.59 (1H, d,J = 15.3 Hz) 142.7
8 6.34 (1H, d, J = 15.4 Hz) 115.6 6.66 (1H, d, J=15.3 Hz) 115.5
9 167.5 166.8
10 3.62 (2H,t,J=6.9 Hz) 52.2 3.62 (2H,t,J=6.9 Hz) 50.8
11 2.81 (2H, t,J=6.4 Hz) 34.6 2.81 (2H,t,J=6.4 Hz) 33.1
12 129.9 129.8
13 7.05 (2H, d, J=8.2 Hz) 130.0 6.80 (2H, d, J=8.2 Hz) 129.9
14 6.80 (2H, d, J=8.2 Hz) 116.1 6.80 (2H, d, J=8.2 Hz) 115.7
15 155.5 156.1
16 116.1 115.7
17 130.0 129.9
N-CHs 3.00 (3H, s) 347 3.04 3H, s) 36.2
OCH:0 5.96 (2H, s) 101.5 5.98 (2H, s) 101.5

(¢}

14

HO
NN 15\©i’/_>13 O,/\7<;\z
11\ R)—/‘ 674 0 : 17@11&1\1%){;?&\»@/@
(( 12 Clji/‘ 6 2 20

17 13

YN ahBig e
OH

1b IRERE (2)

= 'H-'HCOSY -\ HMBC # NOESY

2 &% 1 & HMBC, 'H-'H COSY #1 NOESY X #HXES
Fig. 2 Key HMBC, 'H-'H COSY and NOESY correlations of compound 1

6.47 (1H, d, J= 15.3 Hz, H-8), 3.55 (2H, t, J= 6.9 Hz,
H-10), 2.68 2H, t, J = 6.9 Hz, H-11), 7.16 (2H, d, J =
8.4 Hz, H-13, 17), 6.84 (2H, d, J = 8.3 Hz, H-14, 16),
2.99 (3H, s, N-CHs), 3.72 (3H, s, 15-OCHs); '3C-NMR
(100 MHz, CD;0D) §: 130.8 (C-1), 109.1 (C-2), 149.4
(C-3), 149.3 (C-4), 108.8 (C-5), 116.7 (C-6), 134.4
(C-7), 124.4 (C-8), 171.3 (C-9), 50.2 (C-10), 34.4
(C-11), 131.4 (C-12), 159.8 (C-15), 130.9 (C-13, 17),
115.0 (C-14, 16), 102.7 (OCH,0), 32.9 (N-CHs), 55.6
(OCH;s). 2b [f] 'H-NMR (400 MHz, CD;OD) : 6.77
(1H, d, J = 1.3 Hz, H-2), 7.01 (1H, m, H-5), 6.80 (1H,
m, H-6), 7.49 (1H, d, J = 15.4 Hz, H-7), 6.66 (1H, d,

J=15.4Hz, H-8), 3.61 (2H, t, J = 6.9 Hz, H-10), 2.81
(2H, t, J = 6.9 Hz, H-11), 7.01 (2H, d, J = 8.4 Hz,
H-13, 17), 6.84 (2H, d, J = 8.3 Hz, H-14, 16), 2.87
(3H, s, N-CH3), 3.76 (3H, s, 15-OCH3); '3C-NMR
(100 MHz, CD;0D) ¢: 130.8 (C-1), 109.1 (C-2), 149.5
(C-3), 149.4 (C-4), 108.8 (C-5), 116.7 (C-6), 134.6
(C-7), 124.7 (C-8), 171.6 (C-9), 53.5 (C-10), 36.7
(C-11), 132.1 (C-12), 159.9 (C-15), 131.0 (C-13, 17),
115.0 (C-14, 16), 102.7 (OCH,0), 33.1 (N-CH3),
55.6 (OCH3). LA b##fs 5 SClkHtiE S AR — 200,
SKENAEYD 2 AR R -

WEY 3: R AR H 'H-NMR Fl
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BC-NMR #3545 2 £5 5 H 3a (1) 'TH-NMR
(400 MHz, CD;0D) d: 6.93 (1H, d, J = 1.3 Hz, H-2),
6.75 (1H, d, J = 8.6 Hz, H-5), 6.99 (1H, m, H-6), 7.17
(1H, d, J = 14.4 Hz, H-7), 6.93 (1H, d, J = 14.5 Hz,
H-8), 3.64 (2H, t, J = 6.2 Hz, H-10), 2.85 (2H, t, J =
6.2 Hz, H-11), 7.23 (2H, d, J = 8.6 Hz, H-13, 17), 6.84
(2H, d, J = 8.5 Hz, H-14, 16), 3.02 (3H, s, N-CH3),
3.60 (3H, s, 15-OCH;), 3.87 (6H, s, 3, 4-OCH;);
BC-NMR (100 MHz, CDCl3) d: 129.7 (C-1), 112.6
(C-2), 152.1 (C-3), 150.6 (C-4), 111.6 (C-5), 116.4
(C-6), 142.7 (C-7), 1233 (C-8), 169.8 (C-9), 53.0
(C-10), 34.9 (C-11), 131.8 (C-12), 160.0 (C-15), 131.2
(C-13, 17), 115.1 (C-14, 16), 33.7 (N-CHs), 55.5
(15-OCH3), 56.4 (3, 4-OCH3). 3b [ 'TH-NMR (400
MHz, CD;0D) d: 7.09 (1H, d, J = 1.3 Hz, H-2), 6.75
(1H, d, J = 8.6 Hz, H-5), 6.99 (1H, m, H-6), 7.50 (1H,
d, J=15.4 Hz, H-7), 6.43 (1H, d, J = 15.4 Hz, H-8),
3.64 (2H, t, J= 6.2 Hz, H-10), 2.85 (2H, t, J= 6.2 Hz,
H-11), 7.17 (2H, d, J = 8.6 Hz, H-13, 17), 6.84 (2H, d,
J = 8.5 Hz, H-14, 16), 3.10 (3H, s, N-CH3), 3.75 (3H,
s, 15-OCH3), 3.85 (6H, s, 3, 4-OCH3); *C-NMR (100
MHz, CDCl;) d: 129.6 (C-1), 112.6 (C-2), 152.4
(C-3), 150.7 (C-4), 111.6 (C-5), 116.4 (C-6), 144.0
(C-7), 123.6 (C-8), 169.1 (C-9), 51.8 (C-10), 34.7
(C-11), 132.4 (C-12), 159.8 (C-15), 130.8 (C-13, 17),
115.0 (C-14, 16), 36.8 (N-CH3), 55.6 (15-OCH3), 56.6
(3, 4-OCH3). DL F3#E 5 3CifE B A — 30, iy
KEWAY) 3 N beecheyamide.

WEY) 4: TTEIEWHTTE CFED; [o]; -359.0°
(c 1.0, CHClL3); 'H-NMR (400 MHz, CDCls) 6: 5.98
(2H, s, OCH;0), 6.59 (1H, s, H-3), 2.70 (2H, m, H-4),
3.29 (1H, d, J = 12.0 Hz, H-5), 4.94 (1H, d, J = 12.0
Hz, H-5), 5.19 (1H, dd, J = 14.0, 4.0 Hz, H-6a), 3.13
(1H, m, H-7), 2.81 (1H, m, H-7), 6.87 (3H, m, H-8~
10), 8.04 (1H, d, J=9.9 Hz, H-11), 2.22 (3H, s, CH3);
13C-NMR (100 MHz, CDCly) o: 143.3 (C-1), 147.3
(C-2), 107.4 (C-3), 129.0 (C-3a), 30.9 (C-4), 42.3
(C-5), 50.6 (C-6a), 33.7 (C-7), 135.9 (C-7a), 128.5
(C-8), 128.0 (C-9), 127.5 (C-10), 127.2 (C-11), 130.7
(C-11a), 117.7 (C-11b), 127.1 (C-11c¢), 101.0 (OCH,0),
167.0 (C=0), 22.5 (CH3). LA % 5 CkifoE LA
— 8B, WS A 4 N(-)-N-acetylanonaine .

EY) S: tiENE & (HED; [ald” -222.0°

(c 1.0, CHCL); 'H-NMR (400 MHz, CDCls) 6: 5.97
(2H, s, OCH,0), 6.58 (1H, s, H-3), 2.64~2.76 (2H,
m, H-4), 3.99 (1H, d, J = 12.0 Hz, H-5), 3.30 (1H, d,
J = 12.0 Hz, H-5), 521 (1H, dd, J = 14.0, 4.0 Hz,
H-6a), 2.77~2.82 (1H, m, H-7), 3.16 (1H, dd, J =
14.0, 4.0 Hz, H-7), 6.87 (1H, dd, J = 14.0, 3.0 Hz,
H-8), 6.82 (1H, d, J = 3.0 Hz, H-10), 8.04 (1H, d, J =
10.0 Hz, H-11), 3.84 (3H, s, 9-OCH3), 2.21 (3H, s,
CH3); *C-NMR (100 MHz, CDCl;) 6: 137.5 (C-1),
146.6 (C-2), 106.3 (C-3), 128.3 (C-3a), 30.7 (C-4),
42.1 (C-5), 50.3 (C-6a), 33.8 (C-7), 134.2 (C-7a),
113.8 (C-8), 159.0 (C-9), 112.6 (C-10), 128.3 (C-11),
125.2 (C-11a), 126.8 (C-11b), 125.2 (C-11c), 100.7
(OCH;0), 55.2 (9-OCH3), 169.3 (C=0), 22.6 (CH3).
DL 3 5 o0k iRE A — ), W e A S
A (—)-N-acetylxylopine.

&Y 6: wEAE T (FED; 'H-NMR (400
MHz, CD;0D) 6: 7.37 (1H, ddd, J = 8.0, 7.1, 1.4 Hz,
H-5), 7.62 (1H, ddd, J = 8.0, 7.1, 1.1 Hz, H-6), 7.77
(1H, d, J=9.0 Hz, H-7), 8.14 (1H, dd, J=9.0, 1.0 Hz,
H-8), 7.71 (1H, d, J = 3.0 Hz, H-2"), 7.23 (1H, d, J =
3.0 Hz, H-3"), 4.38 (3H, s, 4-OCH3); 3BC-NMR (100
MHz, CD;OD) §: 165.1 (C-2), 119.7 (C-3), 158.8
(C-4), 123.6 (C-5), 124.9 (C-6), 131.0 (C-7), 127.4
(C-8), 146.1 (C-9), 104.6 (C-10), 145.0 (C-2'), 106.3
(C-3"), 60.0 (4-OCH3). LA EE#E 5 S0k iE Fa A —
U0, WS ENEY) 6 I EE

tEY 7: HREOAKAK; 'H-NMR (400 MHz,
CDCls) 6: 7.23 (1H, m, H-6), 7.55 (1H, dd, J = 9.0,
8.0 Hz, H-7), 8.03 (1H, dd, J = 9.0, 1.0 Hz, H-5), 7.71
(1H, d, J = 3.0 Hz, H-2"), 7.23 (1H, d, J = 3.0 Hz,
H-3'), 4.28 (3H, s, 4-OCH3), 4.62 (3H, s, 8-OCHs);
BC-NMR (100 MHz, CDCl;) 0: 163.3 (C-2), 107.8
(C-3), 157.0 (C-4), 119.8 (C-5), 114.2 (C-6), 123.5
(C-7), 154.7 (C-8), 144.0 (C-9), 104.0 (C-10), 137.6
(C-2"), 104.7 (C-3"), 56.1 (4-OCH3), 59.1 (8-OCH3).
DL B 5 ks B A S, Ay 7
A - EE U, o
32 MARXWHERIFM

PLRIEMESLIR R R 2. SRR, AW
1~5 X%+ LPS H# 1 RAW264.7 40 JL R JEU i 2 RE A
T NO. % FF TNF-a F IL-1BHA A FIFEFE 0
HIVER, EoR B rasMTEE. Hd, (&Y
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z2 AW 1~5% NO, INF-0 LUK IL-1p BAAIMEIER (x+s,n=3)
Table 2 Inhibitory activity of compounds 1-5 on NO, TNF-a and IL-1f production (X +s ,n=3)

1Cso/(umol-L 1)

Rl
NO TNF-a IL-1B
1 30.08+4.12 23.9140.22 63.441+5.07
2 28.08+3.11 28.84+1.98 69.70+4.89
3 45.0440.80 38.4610.17 62.60+2.41
4 13.64+0.32 27.27+2.87 29.5440.20
5 19.60+0.70 29.8411.66 48.29+0.65
HFEK A 18.65+0.47 14.42+0.76 35.75+0.94

4 (P AIETEECN B3, FO NOL TNF-o AT IL-1Bff)
ICso 7N (13.6410.32) (27.2742.87). (29.54+
0.20) pmol/L. Tifb&EY) 1 M EA A5 HTR I
P, % NO. TNF-o F1 IL-1B) ICso 73514 (30.08 %
4.12). (23.91%0.22). (63.44%5.07) umol/L,
4 g
ARSI L AR R TR, £ B B AT T 1k
RO, A BEREE T 7 NS
Y, G 1 ASHH R B AL (1) BLA 2 M E
IR IR A 0080 (2 3D 2 NBTARSERAE W (4.
5) A2 ANMEWEAEYIT (6. 7). XHLAWIRIAIL
PUARIEVENK R, &Y 1~5 ¥3%5 LPS Rl
RAW264.7 i 0B U SORE K 1 NOL e R IA 7
TNF-a A1 IL-1BR A A FEFEEAHEIER, Son
BUF IR RIS Fordr, BN SESS AR BRI £t
RV AR BT HAN SRR A Y. AR TS T
E AR A 7 iy He Aty ik — BT R B2
FEARSRAE T AH R RL 2 Al
FBAFR ALY ERREAEF SR
S 3CHK
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