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Lignan constituents from Balanophora involucrate and their anti-inflammatory
activities

WEI Jiang-chun, WANG An-hua, JIA Jing-ming
School of Traditional Chinese Medicine, Shenyang Pharmaceutical University, Shenyang 110016, China

Abstract: Objective To study the chemical constituents in the whole herb of Balanophora involucrate. Methods The compounds
were isolated and purified using polyamide, silica gel colimu, ODS, MCI gel, and semi-preparative HPLC, and their structures were
elucidated by means of physicochemical properties and spectroscopic analysis. The anti-inflammatory activities of all the isolated
compounds were evaluated using Griess method and ELISA for the determination of LPS-induced NO and IL-6 releases in
inflammation cell model induced by LPS. Results Eleven lignans were isolated from 75% ethyl alcohol extract from the whole herb
of B. involucrata and identified as (+)-pinoresinol (1), (+)-5-hydroxypinoresinol (2), isolariciresinol 4-O-B-D-glucopyranoside (3),
(+)-isolariciresinol (4), burselignan (5), (+)-9-acetoxyisolariciresinol (6), yunnanensin A (7), (—)-secoisolariciresinol-4-O-f-D-
glucopyranoside (8), (—)-secoisolariciresinol (9), dihydrocubebin (10), and secoisolariciresinol-9"-acetate (11). Conclusion Among
them, compound 11 is a new natural product, and compound 2, 5, 7, 8, and 10 are isolated from the genus of Balanophora for the first
time. All compounds showed strong anti-inflammatory activities.
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ST, B R 11 DR REBNED, 75
RN (H-AEZE [(+)-pinoresinol, 1], (+)-5'-
hydroxypinoresinol (2 ). isolariciresinol 4-O-B-D-
(30, HD-mEM®IESR
[(+)-isolariciresinol ; 4]. burselignan (5). (+)-9-
acetoxyisolariciresinol (6). yunnanensin A (7). (-)-
IR 5 R I 25 -4-O-B-D-E Z M [(—)-secoiso-
lariciresinol-4-O-B-D-glucopyranoside, 8]+ ¥ 27%
MFAREZ [(—)-secoisolariciresinol, 9] S EEE A
(dihydrocubebin, 10). secoisolariciresinol-9'-acetate
(D). ALEY 11 FHIRIR ), a2, 5. 7.
8. 10 HIXMIZE T B KA MTT 31 1
FFAE A G0/ B ELRR 2 i RAW264.7 48
BV, AIRERITA S AE—E IR G N
(1.562 5~50 pmol/L) ¥ 4N 1. 4 KA
Griess EFIBBIGVE, VAL T BT 4L S Y0 s 2 bk
(LPS) 55 RAW264.7 4RI E R F— LA
(NO) FIH4HfEAE-6 (IL-6) [HMHEIER, 4555
INKZ B ST B R AR o

1 FESHHR

AAPI 3200 it 4% (£ [E SCIEX A 7]); Bruker
601 BUAZEHEHRAX (Hii +- Bruker 24 %] ); JASCO V-650
ELAN-A] LG AL CH A JASCO 22 #)); UltiMate
3000 7 Hr 24 e BGBUAH i AL (SEE Thermo 2 7] );
Waters 2545 4= [ 2] % % HPLC {X. Waters RP C18
ik (E[E Waters AF]). ODS #E ikl il
# % YMC-Pack ODS-A Cyg ikt (HA YMC 2
A )5 FEE R GF sy T8 2 TR AR OO 6 40 25 MV ATE 58 1) s
T fEIERL (60~80 um, 1A & ESARAFD;
MCI BHIEHDEE (75~150 pm, 8 BRHH R A
"D; AR (100~200. 200~300 H, H &
WEPEAC T s B 3 20 R R 2 i 2 B 5
Sigma-Aldrich A #]; K (BUMNERG R ERGRA
A)D s HR G R o i ol OREERLE BRAL 50
IRAED,

SL6 I A 8 AT 2015 427 H 28 H—30 H=R
TIRE AR ZER X, ZVLVE 2R 24 K5 X1 55 2
&8 e 9K B A W) 15 85 4% 9K Balanophora
involucrate Hook. f. ) 4=¥k .

2 RESSE

TR IR 2.5 ke, B, H 75% 28
IR ERARSEEL 3 U, BFR 2 h, SRBGRE A M. B
MR Mg IET A, HUBSIR CERAAL (316 @)

glucopyranoside

SRR A, —EFhE-FEE (50 11,300 1,20 ¢
1. 1501, 1051 651 3514 10 1) BREEVEM,
IR s R IR A IR S, TR IR AR 3
32 NSy Fr. 1~32. Fr. 3 (5.23 g) & & [ A/ ODS
ik o B WA A EE-/K 30 1 70—~70 1 30,

0.03% =% (TFA), 300 min, AFKE 15.0
mL/min], 13|29 NM4H% (P.1~29); P.7 &l
B )z A HPLC 3 25 Gt s AH N FEE-7K 25 0 75, 0.03%
TFA, AR & 8.0 mL/min), 52L& 4) 1(3.8 mg,
R BA I} 8] 1g=38.5 min). P.11 Z:#4 % 5 HPLC
B GRENAHANHEE-/K 30 © 70, 0.03% TFA, 1A
Ui 8.0 mL/min), fHEMLEY 2 (19.11 mg, =
51.3 min). P.14 248 7] HPLC 405 (itahAH
N EE-7K 35 165, 0.03% TFA, AR 8.0
mL/min), L&Y 6 (629 mg, tx=24.3 min). P.18
2ot % M I [7) HPLC 708 CIshA Ny HEE-/K 36 ¢
65, 0.03% TFA, 35%, AFiE 8.0 mL/min), 15
FMLEY 4 (22 mg, r=282min). 7 (7.43 mg,

r=33.9 min). P24 &l &M% 7] HPLC 43 & (i
AN HEE-K 60 © 40, 0.03% TFA, {RFHFE 8.0
mL/min), H4L&Y) 10 (72.31 mg, #=30.8 min).
P.16 &% %M HPLC 408 GRENH N FFEE-/K
40 : 60, 0.03% TFA, AFjiE 8.0 mL/min), 3%
&9 (2.8 mg, =23.1min). 11 (3.5mg, K=
30.8 min). Fr.4 (8.12 g) &k [7 ODS i)
B (FRENA A HEE-7K 30 © 70—60 : 40, 0.03% TFA,
PR 15.0 mL/min), 193] 18 NMEH s (Q.1~
18). Q.10 £l %8 j 7] HPLC 40 & (HishAi N H
fiZ-7K 40 : 60, 0.03% TFA, AR H 8.0 mL/min),
BEMLEY 5 (21.1 mg, x=231.5 min). HUIE T FE
AL (330 g) SLERMEEAE GBI, 4FFE-7K (01100,
30 170, 60 : 40 5:95) BREVEML, HAFEI4 A
4y (Fr. HyO-a. 30%-a. 60%-a. 95%-a). H(4L4)
Fr. H,0-a (111.4 g) %4 MCI H: i, 2K (0 :
100, 30 : 70, 50 : 50 75 :25. 5:95) BREEVEM,
FAEF] 6 MWL (Fr. HyO-bl. Hy0-b2. 30%-b.
50%-b. 75%-b+ 95%-b). IVZH%> Fr. H,0-b2 (17.27
%k A ODS il 73 85 GRih A FIE-7K 5 -
95—100 : 0, 0.03% TFA, 240 min, AFRE 15.0
mL/min), B #Z ARG MG, 53 4
MWLy (Fr. A~D). Fr. B &R0, — &
Fe-FEE (5021.30:1.20:1.15:1.10:1.6:
1300 1D BB, w2 ki il & I
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FE e, BT IREIKRAEAS ) 19 5> (Fr. Bl~
B19). Fr. B9 £l £ 44 x[n] HPLC 7385 (sl
FIE-7K 20 @ 80,0.03% TFA, A F1Ji & 8.0 mL/min),
HEMLEY 3 (4.7 mg, x=29.1 min). 8 (2.5 mg,
k=49.2 min)-

3 kT

WEY 1: EEOMRY (FEED. ESI-MS m/z:
381.1 [M+Na]", TN CoHnOs. 'H-NMR (600
MHz, DMSO-dq) 6: 6.88 (2H, d, J = 1.8 Hz, H-2, 2'),
6.75 (2H, dd, J = 8.4, 1.8 Hz, H-6, 6'), 6.72 (2H, d, J =
8.4 Hz, H-5, 5"), 4.06 (2H, d, J=4.2 Hz, H-7, 7'), 3.76
(6H, s, 3, 3-OCHs), 4.11 (2H, dd, J = 9.0, 7.2 Hz,
H-9a, 9'a), 3.71 (2H, dd, J = 9.6, 3.6 Hz, H-9b, 9'b),
3.03 (2H, m, H-5, 5); "“C-NMR (150 MHz,
DMSO-dg) ¥R W& 1. DL R 5 ik —
#;P, W% EREY 1A (+)-pinoresinol.

tEY 2. EEMRY (FEE. ESI-MS m/z:
397.1 [M+Nal", 73RN CHnO7. 'H-NMR (600
MHz, DMSO-ds) 6: 6.88 (1H, d, J = 1.8 Hz, H-2),
6.75 (1H, dd, J = 8.4, 1.8 Hz, H-6), 6.72 (1H, d, J =
8.4 Hz, H-5), 6.42 (1H, dd, J = 1.8 Hz, H-6'), 6.41
(1H, d, J = 1.8 Hz, H-2'), 4.58 (1H, d, J = 42 Hz,
H-7'), 4.54 (1H, m, J = 4.2 Hz, H-7), 4.11 (1H, m,
H-9a), 4.11 (1H, m, H-9'a), 3.76 (3H, s, 3-OCHs3), 3.74
(3H, s, 3’-OCHs), 3.71 (1H, dd, J = 9.6, 3.6 Hz, H-9b),
3.71 (1H, m, H-9'b), 2.99 (2H, m, H-8, 8"); "*C-NMR
(150 MHz, DMSO-de) ##i W3 1. DL % 5 S0k
il —5 ", ML EREY 2 N (+)-5-hydroxy-
pinoresinol.

WEY 3: BEEOMRY (FED. ESI-MS m/z:
54521 [M+Na]", 4> 73X A CyHisO1. 'H-NMR
(600 MHz, DMSO-dq) d: 6.69 (1H, s, H-2), 6.67 (1H,
d, J =18 Hz, H-2'), 6.66 (1H, d, J = 9.6 Hz, H-5"),
6.50 (1H, dd, J = 9.6, 1.8 Hz, H-6'), 6.32 (1H, s, H-5),
455 (1H, d, J = 9.0 Hz, H-1"), 3.78 (1H, d, J = 12.6
Hz, H-7), 3.72 (3H, s, 3-OCHj), 3.70 (3H, s,
3-OCH;), 3.63 (1H, m, H-6"¢), 3.57 (2H, m, H-9),
3.43 (2H, m, H-9'), 3.34 (1H, m, H-6"a), 3.29 (1H, m,
H-5"), 3.28 (1H, m, H-3"), 3.24 (1H, m, H-2"), 3.14
(1H, m, H-4"), 1.86 (1H, m, H-8"), 1.70 (1H, t, J =
12.0 Hz, H-8); *C-NMR (150 MHz, DMSO-d,) %
W 1. U EEdRS S cikiE—8", s e s
¥ 3 A isolariciresinol-4-O-B-D-glucopyranoside .

ey 4. EEHRY (FEE. ESI-MS m/z:
383.12 [M+Na]", 5+ T30 A Ca0H2404. 'H-NMR (600
MHz, DMSO-d;) J: 8.74 (1H, brs, OH), 8.43 (1H, brs,
OH), 6.69 (1H, d, J = 7.8 Hz, H-5"), 6.65 (1H, d, J =
1.8 Hz, H-2'), 6.61 (1H, s, H-2), 6.50 (1H, dd, J = 7.8,
1.8 Hz, H-6"), 6.10 (1H, s, H-5), 3.75 (1H, d, J = 10.2
Hz, H-7), 3.70 (3H, s, 3-OCHs), 3.70 (3H, s,
3-OCHj;), 3.58 (1H, d, J = 10.2, 4.2 Hz, H-9a), 3.44
(1H, m, H-9b), 3.43 (1H, dd, J = 10.8, 3.6 Hz, H-9'a),
3.17 (1H, m, H-9'b), 2.68 (2H, dd, J = 12.7, 7.4 Hz,
H-7), 1.85 (1H, m, H-8'), 1.62 (1H, t, J = 10.2 Hz,
H-8); "*C-NMR (150 MHz, DMSO-d,) 4 W% 1.
LSt 5 scmkiE — s, S e 4 8
(+)-isolariciresinol.

&Y 5: A ERRKCFEE . ESI-MS m/z: 383.15
[M+Na]*, 4T3 A CaoHrsO6. 'H-NMR (600 MHz,
DMSO-dg) d: 8.69 (1H, brs, OH), 8.52 (1H, brs, OH),
6.73 (1H, d, J = 1.8 Hz, H-2'), 6.65 (1H, s, H-2), 6.59
(1H, d, J = 8.4 Hz, H-5"), 6.26 (1H, s, H-5), 6.25 (1H,
dd, J = 8.4, 1.8 Hz, H-6'), 421 (1H, d, J = 4.8 Hz,
H-7'), 3.73 (3H, s, 3-OCHj3), 3.67 (3H, s, 3'-OCHj3),
3.43 (1H, dd, J = 10.2, 6.0 Hz, H-9a), 3.40 (1H, dd,
J =10.8, 4.8 Hz, H-9'a), 3.31 (1H, dd, J = 10.8, 6.0
Hz, H-9'b), 3.04 (1H, dd, J = 10.2, 9.0 Hz, H-9b), 2.80
(1H, dd, J = 16.8, 5.4 Hz, H-7), 2.53 (1H, dd, J = 16.8,
5.4 Hz, H-7), 1.87 (1H, m, H-8'), 1.80 (1H, m, H-8);
PC-NMR (150 MHz, DMSO-d¢) ¥ W3 1. LL %
5 ocmkiE -, w%eEtham s oA
burselignan.

a6 W AMIRY) (FEL . ESI-MS m/z:
4252 [M+Na]", 2T 3N CuHy07. "H-NMR (600
MHz, DMSO-ds) 6: 6.71 (1H, d, J = 7.8 Hz, H-5'),
6.65 (1H, d, J = 1.8 Hz, H-2'), 6.62 (1H, s, H-2), 6.48
(1H, dd, J=7.8, 1.8 Hz, H-6'), 6.08 (1H, s, H-5), 4.25
(1H, dd, J = 10.8, 3.6 Hz, H-9a), 4.00 (1H, dd, J =
10.8, 3.0 Hz, H-9b), 3.71 (3H, s, 3-OCH3), 3.70 (3H,
s, 3'-OCH3), 3.69 (1H, m, H-7), 3.68 (1H, m, H-9'a),
3.43 (1H, m, H-9'b), 2.07~2.14 (1H, m, H-8), 2.71~
2.77 (2H, m, H-7'), 2.00 (3H, s, 9-COCHj3), 1.66 (1H,
m, H-8"); “C-NMR (150 MHz, DMSO-dg) %4 .3
1o DL -3 5 scikaiiE — s, e th a6
Al (+)-9-acetoxyisolariciresinol .

WEY T: AR K CHEE) . ESI-MS m/z: 445.1
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=1 %AW 1~11 8 “C-NMR (150 MHz, DMSO-d;) i1z
Table 1 '"*C-NMR (150 MHz, DMSO-d;) data of compounds 1—11
/A 1 2 3 4 5 6 7 8 9 10 11
1 1322 1332 1301 1327 1267 1372 1354 1353 1327 1353 1316
2 1104 1104 1122 1118 1117 1132 1131 1133 1133 1092 1128
3 147.5 1475 1472 1474 1462 1455 1444 1487 1477 1470 1473
4 1457 1459 1441 1441 1442 1447 1475 1446 1447 1450 1445
5 1151 1151 1166 1163 1161 1153 1155 1152 1155 1078 1152
6 1187 1186 1326 1215 1316 1272 1214 1211 1216 1217 1217
7 85.2 85.2 32.1 324 31.9 45.6 46.5 33.9 34.4 33.8 33.7
8 53.6 53.7 38.0 38.1 33.5 45.8 429 05 429 2.7 42.6
9 70.2 71.0 63.5 63.6 63.3 66.4 63.1 60.2 60.7 60.1 60.3
1 1322 1322 1363 1372  134.1 1327 1257 1322 1327 1353 1312
2' 1104 1014 1133 1132 1117  111.8 1316  113.0 1133 1092 1128
3! 147.5 1483 1467 1455 1466 1474 1160 1472 1477 1470 1473
4' 1457  131.6 1447 1447 1445 1441 1450 1443 1447 1450 1444
5’ 1151 1456 1152 1153 1147 1163 1458  115.1 1155 1078  115.1
6’ 1187 1187 1214 1272 1225 1215 1117 1210 1216 1217 1217
7 85.2 85.2 45.9 46.0 44.1 46.0 32.0 33.9 34.4 33.8 33.6
8’ 53.6 53.6 453 46.0 43.1 42.6 35.5 424 429 42.7 39.0
9’ 70.2 70.9 59.4 59.8 60.6 59.4 66.1 60.2 60.7 60.1 64.3
3-OCH; 55.6 55.6 55.6 55.5 55.4 55.5 55.7 55.6 55.9 55.4
3"-OCH, 55.8 55.8 55.7 55.7 55.6 55.7 55.5 55.5 55.9 55.4
9-CO 170.6 1705
9'-CO 170.5 170.5
9-COCH; 20.8 20.7
9'-COCH; 20.6 20.8
1" 100.2 100.4
2" 73.0 732
3" 76.5 76.9
4" 68.6 69.7
5" 76.8 77.0
6" 60.0 60.7
-OCH,0- 100.5

[IM+H]", T3 CyuH0g. 'H-NMR (600 MHz,
DMSO-dq) d: 6.71 (1H, d, J = 8.4 Hz, H-5), 6.64 (1H,
s, H-2"), 6.63 (1H, d, J = 1.8 Hz, H-2), 6.50 (1H, dd,
J=8.4,1.8 Hz, H-6), 6.08 (1H, s, H-5'), 4.13 (1H, dd,
J=114,4.8 Hz, H-9"), 3.99 (1H, dd, J = 10.8, 6.6 Hz,
H-9"), 3.93 (1H, dd, J = 11.7, 3.0 Hz, H-9a), 3.78 (1H,
dd, J=7.2, 4.2 Hz, H-9b), 3.71 (3H, s, 3'-OCHj3), 3.70
(1H, d, J = 12.6 Hz, H-7), 3.69 (3H, s, 3-OCH3;), 2.72

(1H, dd, J = 15.6, 4.8 Hz, H-7'a), 2.68 (1H, dd, J =
15.6, 4.8 Hz, H-7'b), 2.02 (3H, s, 9'-COCHj3), 2.00
(3H, s, 9-COCH3), 1.87 (1H, m, H-8), 1.80 (1H, t,
H-8); "C-NMR (150 MHz, DMSO-d,) i&4# W%
1o DA E%od 5 sckapis — 5™, et ay 7
°AJ yunnanensin A,

WEY 8: AR (FEE . ESI-MS m/z: 523.1
[M—H], 213N CyH2406. 'H-NMR (600 MHz,
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DMSO-d) 6: 7.03 (1H, d, J = 9.6 Hz, H-5), 6.76 (1H,
brs, H-5"), 6.69 (1H, brd, J = 9.6 Hz, H-6), 6.64 (1H,
brs, H-2'), 6.61 (1H, brs, H-6"), 6.51 (1H, brs, H-2),
4.82 (1H, d, J = 8.4 Hz, H-1"), 3.69 (3H, s, 3'-OCHj),
3.45 (2H, m, H-9), 3.38 (2H, m, H-9"), 3.12~3.90
(6H, m, H-2'~6'), 2.56 (1H, m, H-7a), 2.53 (1H, m,
H-7'a), 2.52 (1H, m, H-7b), 2.45 (1H, m, H-7'b), 1.83
(1H, m, H-8, 8"); >C-NMR (150 MHz, DMSO-d;) %
BRI 1. UL EBERS ek —'0, Wk
& 8 A
glucopyranoside.

WEY 9: HEMAKR (FEEL ., ESI-MS m/z: 361.1
[M—H], 213N CyH06. 'H-NMR (600 MHz,
DMSO-dg) d: 8.66 (2H, brs, 4, 4-OH), 6.64 (2H, d,
J=17.8Hz, H-5,5'), 6.61 (2H, d, J = 1.2 Hz, H-2, 2'),
6.50 (2H, dd, J = 7.8, 1.2 Hz, H-6, 6'), 3.68 (6H, s, 3,
3'-OCHj3), 3.39 (2H, m, H-9a, 9a), 3.30 (2H, m, H-9b,
9'b), 2.55 (2H, m, H-7a, 7'a), 2.47 (2H, m, H-7b, 7'b),
182 (2H, m, H-8, 8): "“C-NMR (150 MHz,
DMSO-ds) $ffE W3 1. UAEHdhs 5 soikison — 27,
W B AW 9 N (—)-secoisolariciresinol.

A 10: A EM R CHEE . ESI-MS m/z: 359.3
[M+H]", 5 FRHA CyH0s. 'H-NMR (600 MHz,
DMSO-ds) d: 6.77 (2H, d, J = 7.8 Hz, H-5, 5'), 6.65
(2H, d, J= 1.8 Hz, H-2, 2"), 6.57 (2H, dd, J= 7.8, 1.8
Hz, H-6, 6'), 5.95 (4H, s, -OCH,0-), 3.38 (2H, m,
H-9a, 9'a), 3.34 (2H, m, H-9b, 9'b), 2.55 (2H, dd, J =
13.8, 6.6 Hz, H-7a, 7'a), 2.45 (2H, dd, J = 13.8, 7.8
Hz, H-7e, 7%), 1.81 (2H, m, H-8, 8'); "C-NMR (150
MHz, DMSO-ds) ##i W3 1. UL FdE 5 kg
— U, % e S 10 9 dihydrocubebin.

B 11: F AR R CRELD . ESI-MS m/z: 403.5
[M—H], 213N CuH07. 'H-NMR (600 MHz,
DMSO-dg) 6: 8.68 (1H, brs, 4-OH), 8.66 (1H, brs,
4-OH), 6.65 (1H, d, J= 7.8 Hz, H-5), 6.64 (1H, d, J =
7.8 Hz, H-5), 6.62 (1H, d, J= 1.2 Hz, H-2"), 6.61 (1H,
d, J = 1.2 Hz, H-2), 6.50 (1H, dd, J = 7.8, 1.2 Hz,
H-6), 6.49 (1H, dd, J = 7.8, 1.2 Hz, H-6"), 4.06 (1H,
dd, J=11.4, 6.6 Hz, H-9), 3.88 (1H, dd, J = 11.4, 6.6
Hz, H-9'), 3.70 (3H, s, 3-OCH;), 3.70 (3H, s,
3'-OCHj3), 3.43 (1H, m, H-9), 3.30 (1H, m, H-9), 2.64
(1H, dd, J = 13.8, 6.6 Hz, H-7'), 2.53 (1H, dd, J =
13.8, 6.6 Hz, H-7"), 2.46 (1H, dd, J = 13.8, 7.8 Hz,

(—)-secoisolariciresinol  4-O-B-D-

H-7), 2.42 (1H, dd, J = 13.8, 8.4 Hz, H-7), 1.85 (1H,
m, H-8'), 1.79 (1H, m, H-8); “C-NMR (150 MHz,
DMSO-dg) W3R W& 1. LLEEEE S kg —
#H W %A Y) 11 N secoisolariciresinol-9'-
acetate. %4 SciFinder &R &I, Z &Y H IR MNHE
VIR B8], N 1L AFRIRR =,
4 AR

TR IRAE LRI E NP R R Z 2N, B
RREE, BT AARIREUR H LPS #7555 N HJ RAW264.7
Y AAE AL TRE AR R LA WIIPLRIE TE

KH MTT 30545 1 11 MEE DX gi s 11
o, 45 R EORFTE AW — IR BN
(1.562 5~50 umol/L) B4 M. 435K H
Griess VEFEGERE, KIEHFZAENFHPER IR, TPl
T 11 AMEEPST LPS 155 RAW264.7 40 REi 5%
JiE A7 NO 1 IL-6 HifER , 4558 BR K2
EYIBIRIH BRI HIER (G 200 MIE LR
g5 AT DL B, HE W G XY S PR SRR i 25 4 )
LPS 53 RAW264.7 41 Jifd ¢ i K1~ NO #1 IL-6 %
R R B b . EREE A 1R 2, AT AYTEHE
ZRPA B 1)o7 28 JE A0 FR A 2 EUA AR, T e B g X Y
SRR Z G MR E AL T W T I5 R PI A2
FoAMEE, FHFL (778 KT (TR): 4 frHi%E
PEFEAL T IS o, A B TS AR & A
I3 A 2R KA R B KA, B 25 5 43k 4 B R ST

#2 WA 1~11 3 NO F IL-6 BFIHNHIRR
Table 2 Inhibitory effects of compounds 1—11 on NO and
IL-6

ICso/(umol-L ™)

&)
NO IL-6
1 19.5141.05 >50
2 42.15+0.31 39214271
3 39.51+3.24 >50
4 >50 >50
5 41.58+2.35 38.45+2.51
6 46.1241.58 >50
7 31.54+1.14 16.124+2.34
8 12.3542.07 34.51+3.42
9 21.54+1.28 >50
10 25.24+3.15 15.4241.71
11 22.48+1.59 28.14+1.54
KGR 0.8310.06 1.58+0.21




* 1920 -

¢ £ % Chinese Traditional and Herbal Drugs

F50% F M 2019F4 A

KIEAER: 9 AL 9'fr ZBEA AT e /& Hht A 3 1 1
R X ORI T ORME R, R AT LA
W 4 A EREE AL 9 RLAN 9B AR T HAPT R
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