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H E BN ARAMESRTOERS R LR ELSYHREFR, FiE 2RILEAMRKIE P ERMEHE HEEEE
A B AR ) B 5 AR AR Gk 3 A RS R AT 5 B 4hAL AR IE IEAC M ST A ol HOYE S T AL A 4 M 5 il it RAW 264.7 tm e g
AEA SR L o b BE AL A 89 45 KB, 3 — F R R Western blot s 3R & M bR BE AL A4 2 3R B A -2 (COX-2) B & £ 35 19 %
vy, GER AR ESR T 0 B ET R 12U, AP A SMR LT LAY, FALLHF R (1) ARLFRe(2) AL
LHFRb,(3) ASLLHF RKi(4) 20(R)-AK 23 Rhi(5) .20(8)-AK2H Re:(6) . =L 23FR(7) AR ZBE(8) ;4 MeBz E LS4, 8P
(3R,9R,10R)-AF M =85 (9) AFIRAMEL(10) heptadeca-1,8-dien-4,6-diyne-3,10-diol(11) ASIREE(12), 4F5PHBEELEH T,
NG 10 A 4 KB . Aeb-dh 10 3R 69 RAW 264.7 20 i 35 45 25 W% 4 12.5~50.0 pmol/L B, 3T 2 %8 25 /i % HE5 509 2m
Jio £ NO A2 4975 (P<<0.05 3%, P<<0.01) ; 2225 3% % 4 50.0 pmol/L B, T 2 %1% 4618 % 4535 T8y mie F COX-2 B8 Rk ¥
#7+% (P<0.05), 258 A0 4.7.10~12 8 RSB IESHE PSR SHRGE, R PARIRERFL LA — 93 K AER .
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Identification of chemical constituents in Shenfu injection and study on anti-inflammatory activities of its
polyacetylene compounds
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[1. State Key Laboratory of Southwestern Chinese Medicine Resources/School of Pharmacy, Chengdu University
of Traditional Chinese Medicine, Chengdu 611137, China; 2. Institute of Innovative Medicine Ingredients of
Southwest Specialty Medicinal Materials, Chengdu University of Traditional Chinese Medicine, Chengdu
611137, China; 3. Innovative Institute of Chinese Medicine and Pharmacy, Chengdu University of Traditional
Chinese Medicine, Chengdu 611137, China; 4. China Resources Sanjiu (Ya’ an) Pharmaceutical Co., Ltd.,
Sichuan Ya’an 625000, China]

ABSTRACT OBJECTIVE To study the chemical constituents in Shenfu injection and the anti-inflammatory activities of its
polyacetylene compounds. METHODS Shenfu injection was separated and purified by macroporous adsorption resin, medium
pressure liquid chromatography, preparative thin layer chromatography and reversed-phase semi-preparative high-performance liquid
chromatography, and the compound structure was identified according to the physicochemical properties and spectral data. RAW
264.7 cell inflammation model was used to evaluate the anti-inflammatory activities of polyacetylene compounds. The effects of
active polyacetylene compounds on the expressions of cyclooxygenase-2 (COX-2) protein were evaluated by Western blot assay.
RESULTS Twelves compounds were isolated and identified from Shenfu injection, including 8 ginsenoside compounds, i.e.
ginsenoside Rg; (1), ginsenoside Re (2), ginsenoside Rb, (3), ginsenoside Rk, (4), 20(R)-ginsenoside Rh, (5), 20(S)-ginsenoside Rg;
(6), notoginsenoside R, (7), panaxatriol (8); 4 polyacetylene compounds, i.e. (3R, 9R, 10R)-panaxytriol (9), panaxydol (10),
heptadeca-1, 8-dien-4, 6-diyne-3, 10-diol (11) and panaxynol (12). Among 4 polyacetylene compounds, only compound 10 had
anti-inflammatory activity. Compound 10 was not toxic to normal RAW264.7 cells; when the concentration of compound 10 ranged
12.5-50.0 pumol/L, it could significantly reverse the lipopolysaccharide-induced NO content increase in cell supernatant (P<<0.05 or

P<0.01); when the concentration of compound 10 was 50.0 umol/L, it could significantly reverse the lipopolysaccharide-induced

AESTRE %5 M AR 4 R H (No81630101) s PUII45 protein expression increase of COX-2 in cells (P<<0.05).

BRI H (No.2018JZ0081) CONCLUSIONS Compounds 4, 7, 10-12 are identified and
* 8 —EE WL WO A . WFIT T A« vh 2 25 R R S reported in Shenfu injection for the first time, and panaxydol
E-mail : zq990726@outlook.com possesses a certain anti-inflammatory effect.
#BEEE SR, -1, BT TP 2G 2 R KEYWORDS Shenfu injection; polyacetylenes; anti-
E-mail : zhqmyx@sina.cn inflammatory activity; ginsenoside; isolation and identification
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WIFTE T, O MLAE P 5 AT B DI OG , Bkt et
Rk i IR o 3 e R UL 458 1) 25 o o R AT R
i T2 5 SR RO IR PR R g,
T MU PEBOR BIR YT, A0 T GO R
SO R ILFRRETEAR T O IUBESE KBRS | I B AR R | Bk
ML SR S M L AT R KR 4% L TR R e o i A
S HATSE TS MRESHR AL I e 2 T
XS B SR B A2 3 2R AT 23 M B e, Bkt
Horp R 2 NS A AT & RES, N ik— L]
TS TS 25 300 o RE Al A PRASZE X S M5
TP T RGETE, LA A o T A € ]
F T2 T A SR ) 25 v S8R (3 55 07 IR A T oy
BEalil , NS ISR 7 B 4 E 123 Y, IE X
HA RIS YIA T T HURIEVERETE , BB AT

1 ##
1.1 FENEE

AW BT 5L 28 4 Bruker-600 %Y 4% 14 3 9%
(NMR ) 38 3545 |28 it 78 o i A% (7 [ =] Bruker 22 #] ) ,
Synapt G2 HDMS 7 25 433 Ji 1% ( 3€ [# Waters A F] ) ,
LTQ-XL # £k M 5 1B} Ji 35 1% | Series 1T Water Jacketed
I CO, M4 (355 Thermo Fisher Scientific 23] ) , 1220 %Y
1l 25 7R i AR A € 1 (Y (3 ] Agilent A ] ) , Power-
Pac Basic % fitt H1 k1 ( 3 [E Bio-rad /A 7] ) , Tanon 5200
AR AL (R RERH A R A ) 45
1.2 FEHZSHF

ST B (35 18100361002) I [ 411 =
JLCHEZ) A BRA F . FEJZ ML (LS 2202173, 31
% 200~300 H) W H & SR EER THRI 5 IR 20 (it
50000114327) 1t 5 2 [H Sigma 2 1) ; — A AL B &
(L5 070821220411) W4 [ 7 50 £ b A= 9 TR 5% T 5
DMEM % 35 3t (4t 5 8122126 ) Wy [ 35 [5] Gibeo 23 W) 5 #
R Kok R & (it 4AE242220FGE) 1t H
J6 5 D IE AT RN A BR S 7 5 S i B-actin LA (HE 5
GTX19639) ) B £ [ GeneTex 2 ) 5 f i ¥ & & FibF -2
(cyclooxygenase-2, COX-2) Hi & (Hit5 AF1924) 1y { I
W3R = RAEYIFARA RS Al 5 B S A Y EbRiC i 1L
FHi i 1gG(HAL) (5 219761108) W [ b 50 vh A2 4 45
HEPEARARAF,

1.3 SCIG4MAR

RAW264.7 4 fii Il A ¥ oI5 357 15 A= ) Bl BR
ol
2 FiEEHR
2.1 EREHE

P2 B SR AR B (260 ) R JsURE, 22 D101 K AL
W2 BFFARS B L A W T, 42 vk FH 4 ZK R 10% . 30% . 50%
70% 90% £, BEVEIE , 13 2N [F] £ BEpE B B 7 (A~F) .
D #A7 (12.6 ) 28 v R AH €8 5 0 25, FH A - 7K (B
30%—80% ) HEA TR EE VR , 1581 5 M# 43 (D1~D5) ,
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i D2 M AT H 5 R FH SR ) A A 3 1ok A
BT B - 7K (21 309%—T0% ) JEATHA EE BT,
il & A3 259 1(8.5 mg) L&Y 2(12.2 mg) FfL &
P3(11.0 mg). EFPAL(18.0 g) L Ik AR (A% /385, i
FH - /K (I 50 % —100 % ) HEA TR BE BE R , 388 1 782 £
TR, A AR LR 3 L RV 4 L S5 A5 3 12 N4
(E1~EI12). HUE3(58.0 mg)Z: S AH il 4 AR i, LA
CNE-7K (20 : 80, VIV) R i s AH 4 B A3 B4 A9 7 (1.2
mg). HUE4(251.0 mg) 28 ARGl AR g, DL 7K
(70:30, V/V) ARSI B8 2L &4 9(1.2 mg) . HL
E7(428.0 mg) £ S AH M 45 WAH €3, DA EE-/K (87013,
VIV) R sh A 4 B A5 3] 6 A~ 4 (E7-1~E7-6) o Horh
E7-2 2 JOMHl 2 WA a3, DL 21 -/K (80: 20, V17V) ik
A o 2 453 3 5 AN 4 (ET-2-1~ET7-2-5) 5 E7-2-2 Fll
E7-2-5 1 — 2538 i SO 2 WA €3, 23 51 LA 27K
(70:30, V/V) R ZHE-7K (68232, VIV) MR S AH 43 B 153
AP 11(1.4 mg) FfLG4 12(2.2 mg) . E7-6 1 J2
AH £ AR i, LA 2 -/K (72228, V1V) i sh AR il
#1155 AY 10(2.1 mg) . E11(162.0 mg) 28 ARl &
WA 38, LU EE-7K (90 : 10, V/V) R Sh A4y 25455 3
A (B11-1~E11-3) s EL1-1 1F— A3 5o A 2 1 £
WAHEETE , L ZJE-7K (70230, VIV) R shiAH 43 515514k,
AW4(1.1 mg) s E11-3 2 ARl 2 AR 35, L 2 )1E -
K (7228, VIV) Ryt sh AHAS Wr 44k 15 24k &9 5 (2.5
mg) FIfb 541 6(2.3 mg) . E12(47.0 mg) 21l & )2 (4
TR S AHF ) A WA 05, 20 DL — U - R (50 1
VIV) R EE- 7K (90 : 10, V/V) i sh Al 2 B 45 24k &
Y18(3.4mg).
22 HHETE

=X/ BCN SRR, & N = - 3N e i
(HR-ESI-MS ) i 7R i iy He (m/z) 2k 823.481 7T[M+Na] (31
1 823.482 0, C,H1NaO.,) , #E 1 4k & 91 i 23 7N
C:H-Ou. 'H-NMR (C:D:N, 600 MHz) i 71 8 /> B 3t it
F155 .64 2.10(3H, s, H-28) , 1.64(3H, s, H:-21) , 1.61
(3H,s, H;-26 3% H,-27) , 1.62(3H, s, H;:-26 5§ H,-27) , 1.60
(3H,s,H:-29), 1.18(3H, s, H--18) , 1.06 (3H, s, H:-19) ,
0.83(3H, s, H:-30) ; 2 MW FE i 715 5 : 6w 5.20(1H., d,
J=T7.8Hz,H-1"),5.06(1H,d,/J=7.8 Hz,H-1' ) ; | M#EA
=420, 5.26(1H,t,J=7.2 Hz,H-24) . “C-NMR(C;D:N,
150 MHz) H15¢: 39.8(C-1) , 28.3(C-2),79.0(C-3) , 40.7
(C-4),61.7(C-5),80.1(C-6),45.5(C-7),41.5(C-8),50.4
(C-9) , 40.0 (C-10) , 31.3 (C-11) , 70.5 (C-12) , 49.5
(C-13) , 51.7 (C-14) , 31.0 (C-15) , 27.0 (C-16) , 51.8
(C-17) , 18.1 (C-18) , 17.9 (C-19) , 83.6 (C-20) , 22.6
(C-21),36.5(C-22) ,23.5(C-23) , 126.3 (C-24) , 131.3
(C-25),26.1(C-26),18.1(C-27),32.1(C-28),16.7(C-29),
17.5(C-30) , 6-Gle-C-1' ~6-Gle-C-6’ (106.3, 75.8, 80.5,
72.2,78.6,63.4) , 20-Glc-C-1" ~20-Glc-C-6" (98.6, 75.5,
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79.8,72.0,78.7,63.3) . LA I ¥ 5 SCHR[913GE IO A S
HAFRg—#.

&% 2. 1K K . HR-ESI-MS % /8 m/z
969.538 1[M+Na] (F1E18 969.539 9, C.sHy,NaO,s) , HfEI
4 W 4y F K CsHeOwo  'H-NMR (C:D:N, 600
MHz) 75 8 I~ H 3Ll 7155 : 6w 2.15(3H, s, H:-28) , 1.62
(3H,s,H.-21),1.61(3H,s,H:-26),1.61(3H, s, H:-27) ,
1.39 (3H, s, H:-29) , 1.20 (3H, s, H:-18) , 0.99 (3H, s,
H:-19),0.98(3H, s, H;-30) ; 3 /MW 3L i 11555 : 0w 6.54
(1H,brs,H-1"),5.30(1H,d,J=7.2 Hz,H-1"),5.20( 1H,
d,J=7.2 Hz,H-1") ; 1 1> Rha i) F{ BL 5 715 5 : 04 1.80
(3H,d,J=6.6 Hz,H3-6") ; 1 ™M# A (5 5 :0u 5.26 (1H, t,
J=6.6 Hz, H-24) ; 1 S ST A FRAE i 15 5 : 0w 1.42
(1H,d,J=10.8 Hz,H-5a) , “C-NMR(C;D;N, 150 MHz)
Hoc:39.4(C-1),27.8(C-2),78.7(C-3),40.4(C-4),61.2
(C-5),78.3(C-6),46.3(C-7),41.6(C-8),49.9(C-9),40.0
(C-10) , 31.3 (C-11) , 70.5 (C-12) , 49.5 (C-13) , 51.8
(C-14) , 31.1 (C-15) , 27.0 (C-16) , 52.0 (C-17) , 17.9
(C-18) , 18.0 (C-19) , 83.6 (C-20) , 22.6 (C-21) , 36.4
(C-22),23.6(C-23) ,126.4(C-24) ,131.2(C-25) , 26.1
(C-26) , 18.1 (C-27) , 32.6 (C-28) , 17.7 (C-29) , 17.6
(C-30) , 6-Gle-C-1" ~6-Gle-C-6'(102.2, 79.8, 78.7, 72.7,
78.9,63.4),2'-Rha-C-1" ~2'-Rha-C-6" (102.3,72.8,72.9,
74.6,69.9,19.1) , 20-Gle-C-1"~20-Gle-C-6"(98.6, 75.5,
79.7,72.0,78.7,63.3) . LA s 5 SCHER[91HGE IO A S
HAF Re —3L,

&% 3: 1 E K K., HR-ESI-MS & 7R mliz N
1 131.591 2[M+Na] (31814 1 131.592 7, C5H:NaO.;) ,
HEME A 1953 7200 CoHeOs 'H-NMR (CsD:N,, 600
MHz) 7R 8 4~ B 0T 7% %5 : 6w 1.67 (3H, s, Hy-26 5
H:-27),1.68(3H, s, H:-26 8% H-27) , 1.61 (3H, s, H:-21) ,
1.30(3H,s,H;-28),1.12(3H,s,H:-29),0.97(3H, s, H;-18
5% H:-30) , 0.98 (3H, s, Hi-18 3 H,-30) , 0.83 (3H, s,
H-19) 5 4 B 36 F(5 %5 : 64 5.40(1H, d,J=17.8 Hz,
H-1"),5.16(1H,d,J=7.8 Hz,H-1"),5.13(1H,d,J=17.2
Hz,H-1"),4.95(1H,d,J=7.2 Hz,H-1") ; | M&EEA[ES .
Ou 5.32(1H,t,J=17.2 Hz,H-24) ; 1 ™ ICERA 4R 1E ) 7
{45 .64 067 (1H, d, J=12.0 Hz, H-50a) ., “"C-NMR
(C:D:N, 150 MHz) H1 6¢: 39.5(C-1) , 27.1(C-2) , 89.3
(C-3),40.4(C-4),56.7(C-5),18.8(C-6),35.5(C-7),40.0
(C-8),50.6(C-9),37.2(C-10),31.2(C-11),70.6(C-12),
49.9(C-13),51.9(C-14) , 31.0(C-15) , 27.0(C-16) , 51.7
(C-17) , 16.6 (C-18) , 16.4 (C-19) , 83.8 (C-20) , 22.7
(C-21),36.5(C-22) ,23.6 (C-23) , 126.3(C-24) , 131.4
(C-25) , 26.2 (C-26) , 18.3 (C-27) , 28.5 (C-28) , 17.0
(C-29) , 17.8 (C-30) , 3-Gle-C-1' ~3-Gle-C-6' (105.8,
83.9,78.3,72.0,78.5,63.0) ,2'-Gle-C-1" ~2'-Glc-C-6"
(106.5, 77.6, 78.7, 72.0, 78.7, 63.2) , 20-Gle-C-1" ~
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20-Gle-C-6" (98.5, 75.2, 78.8,71.9, 77.5, 70.5) , 6" -Gle-C-
1" ~6" -Gle-C-6"" (105.6, 75.6, 78.8, 71.9, 79.6, 63.4) .
DL B 5 SCER[914E S 24T Rb— 3K

L E Y 4: AT EE A, HR-ESI-MS IR m/z
4 789.475 4[M+Na] (31538 789.476 5, C..H:NaO.. ) , i
M AL & W 094y 7 & M CHiOno 'H-NMR (600 MHz,
C:D:N) /R 74N T 1155 : 0w 1.68(3H, s, Hi-28) ,
1.62 (3H, s, Hi-26) , 1.33 (3H, s, H:-27) , 1.13 (3H, s,
H.-18),1.04(3H,s,H;-29),0.98(3H,s,H;-19),0.84(3H,
s, Hi-30) 5 2 0 o 56 Jit 1% 5 : 6w 5.41 (1H, d, J=1738
Hz,2'-Gle-H-1"),4.96 (1H, overlapped, 3-Glc-H-1") ; 34~
JE 5% 00 5.31(1H,t,J=7.2 Hz,H-24) ,5.17(1H, br s,
H-21b),4.93(1H,br s, H-21a) 5 1 >34 8K A5 5 2 on
3.96(1H, m,H-12) ; 2 M JCH A R IE i 715 5 2 6 3.31
(1H, dd,J=13.2.5.4 Hz,H-3) ,0.70 (1H, br d, J=11.4
Hz,H-5), “C-NMR(150 MHz, CsD:N)H16c:39.7(C-1),
26.2(C-2),89.4(C-3),40.2(C-4),56.9(C-5),18.9(C-6),
35.8 (C-7) , 40.6 (C-8) , 48.8 (C-9) , 37.5 (C-10) , 32.5
(C-11) , 72.1 (C-12) , 53.0 (C-13) , 51.7 (C-14) , 31.2
(C-15) , 275 (C-16) , 51.3 (C-17) , 17.1 (C-18) , 17.4
(C-19) , 156.0 (C-20) , 108.6 (C-21) , 34.3 (C-22) , 27.2
(C-23),125.8(C-24) , 131.7(C-25) , 26.2 (C-26) , 18.2
(C-27) , 286 (C-28) , 16.3 (C-29) , 17.0 (C-30) ,
3-Gle-C-1" ~3-Gle-C-6' (105.6, 84.0, 78.8, 72.1, 78.4,
63.2),2'-Gle-C-1" ~2'-Gle-C-6" (106.6,77.7, 78.8,72.9,
78.6,63.3) . LA ¥ 5 SCER 4148 19 A S B ATF Rk,
—5.

&Y 5: AT EE AR . HR-ESI-MS IR m/z
4 661.427 9[M+Na] (31531H 661.429 2, C:cHe::NaO,) , #E
WAL A W1 43 F 5K CeHeOso 'H-NMR (CsDsN,, 600
MHz) /R 8 M BB F{55: 04 2.12(3H, s, H:-28) , 1.71
(3H,s,Hs-26),1.66(3H,s, H:-27) , 1.65(3H, s, H;-29) ,
1.42 (3H, s, H:-21) , 1.27 (3H, s, H:-18) , 1.09 (3H, s,
H:-19),0.89 (3H, s, Hy-30) 5 7 Wl it 5L i 115 51 5.09
(1H,d,J=7.8 Hz, 6-Glc-H-1') , 4.57 (1H, br d,J=11.4
Hz, 6-Glc-H-6"a) , 4.41 (1H, dd, J=11.4.5.4 Hz, 6-Glc-
H-6'b),4.27(1H, m, 6-Glc-H-3') ,4.14(1H,t,J=17.8 Hz,
6-Gle-H-4' ) , 4.00 (1H, m, 6-Gle-H-2' ) , 3.95 (1H, m,
6-Gle-H-5") ; 1 ™M A (55 : 0w 5.32(1H, m, H-24) ; 2N F
JCHR AR 155 6w 1.48(1H,d,J=10.2 Hz,H-5) ,
1.16 (1H,t,J=10.2 Hz, H-15b) , "“C-NMR (C;D;N, 150
MHz) H15¢: 39.9 (C-1) , 28.4 (C-2) , 79.0 (C-3) , 40.9
(C-4),61.9(C-5),80.5(C-6),45.7(C-7),41.6(C-8),50.7
(C-9) , 40.1 (C-10) , 32.7 (C-11) , 71.4 (C-12) , 49.4
(C-13) , 52.2 (C-14) , 31.8 (C-15) , 27.1 (C-16) , 51.1
(C-17) ,17.9 (C-18) , 18.2 (C-19) , 73.5 (C-20) , 23.2
(C-21),43.7(C-22) ,23.1(C-23) , 126.5(C-24) , 131.2
(C-25) , 26.3 (C-26) , 18.2 (C-27) , 32.2 (C-28) , 16.9

China Pharmacy 2022 Vol. 33 No. 1€ + 1933 -



(C-29) , 17.5 (C-30) , 6-Gle-C-1" ~6-Gle-C-6' (106.5,
76.0,80.2,72.3,78.7,63.6) . LA &5 SCHk[ 101475
1 20(R)-AZ A7 Rhi—E.

&YW 6: A EE M A . HR-ESI-MS /R m/z
}3807.485 7[M+Na] (315 807.487 1,C..H.NaO,,) , #fE
WAL A9 19 4 F 58 CoHrOne "H-NMR (CsDsN, 600
MHz) @R 8 BT T-5 5 : 6u 1.67(3H, s, H:-26) , 1.64
(3H, s, H:-27) , 1.44 (3H, s, H-21) , 1.33 (3H, br s,
H-28),1.13(3H,s,H:-29),0.98(3H,s,H;-30),0.97(3H,
s,H:-18),0.82(3H, s, Hi-19) 5 2 MBI R T 7155+ 0w
5.40(1H,d,J=17.2 Hz, 2-Glc-H-1") ,4.58 (1H, d,J=10.2
Hz,1-Gle-H-1") ; 1 M55 : 64 5.33(1H, m, H-24) .
“C-NMR (C:D;N, 150 MHz) H16¢:39.6(C-1),27.2(C-2) ,
89.4(C-3),40.2(C-4),56.8(C-5),18.9(C-6),35.6(C-7),
40.5(C-8) , 50.8 (C-9) , 37.4 (C-10) , 32.5(C-11) , 71.5
(C-12) , 49.1 (C-13) , 52.2 (C-14) , 31.8 (C-15) , 27.3
(C-16) , 55.3 (C-17) , 16.3 (C-18) , 16.8 (C-19) , 73.4
(C-20) , 27.6 (C-21) , 36.4 (C-22) , 23.5(C-23) , 126.8
(C-24) , 131.2(C-25) , 26.3 (C-26) , 17.5 (C-27) , 28.6
(C-28), 17.1(C-29) , 18.1 (C-30) , 3-Gle-C-1" ~3-Gle-
C-6'(105.6,84.0, 78.8,72.1, 78.8, 63.3) , 2'-Gle-C-1" ~
2'-Gle-C-6"(106.6,77.7,78.6,72.1,78.4,63.2) . DI %K
P 5 SR 11 HRE A 20(S) - A S 4 R, — &L,

EWT- A ETEM AR, BB T
(ESI-MS) & 78 m/z & 955.52[M+Na]", £ & H 1D-NMR
B A, I H 27208 CuHyOw. 'H-NMR(C:D:N,
600 MHz) fit 7 8 M H L it 1155 : 64 2.09(3H, s, H:-28)
1.61 (3H, s, Hi-21) , 1.61 (6H, s, H:-26 Fl H,-27) , 1.49
(3H,s,H:-29),1.15(3H, s, H-18) , 0.98 (3H, s, H:-19) ,
0.81(3H,s,H;-30) 5 3 MMl 3L Jit 115 %5 : 6w 5.20(1H, d,
J=72Hz,H-1"),4.95(1H,d,J=17.2 Hz,H-1") ,4.95(1H,
d,J=78 Hz,H-1" ' ); 1 M&& (55 : 64 5.55(1H, br s,
H-24) , “C-NMR(C:D:N, 150 MHz) H1d¢: 39.9(C-1) ,
28.3(C-2),79.3(C-3),40.1(C-4),61.8(C-5),80.0(C-6),
454 (C-7) , 41.6 (C-8) , 79.8 (C-9) , 40.7 (C-10) , 31.1
(C-11) , 70.6 (C-12) , 49.7 (C-13) , 51.9 (C-14) , 31.4
(C-15) , 27.1 (C-16) , 51.9 (C-17) , 18.0 (C-18) , 17.6
(C-19) , 83.7 (C-20) , 22.8 (C-21) , 36.6 (C-22) , 23.6
(C-23),126.5(C-24) , 131.4(C-25) , 26.2 (C-26) , 18.2
(C-27) , 32.2 (C-28) , 18.0 (C-29) , 17.2 (C-30) ,
6-Gle-C-1’ ~6-Gle-C-6" (104.0, 80.6, 79.3, 72.2, 80.4,
63.4) ,2"-Xyl-C-1" ~2'-Xyl-C-5" (105.3,76.3,78.5,71.8,
67.8) ,20-Gle-C-1' ~20-Gle- C-6'(98.7,75.6,78.8,72.2,
79.3,63.4) . DL BB 5 SCER[12]4RGE ) L 21T R
—,
a8 T EE K K. ESI-MS BIR m/iz
477.33[M+H]", 254 H 1D-NMR B4 43 07 , ) H 4>+
A K CoHz0.0 'H-NMR(CDCL;, 600 MHz) 5t /i 8 /4> H Jit:
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55 60 1.31(3H, s, H-28) ,1.26(3H, s, H:-27) , 1.22
(3H,s,H-26), 1.18(3H, s, H-21) , 1.06 (3H, s, H,-18) ,
0.98 (3H, s, H;-29) , 0.93 (3H, s, H:-19) , 0.91 (3H, s,
H:-30) 5 34 3% AR 25 5 : 0w 4.11(1H, m, H-6) , 3.53
(1H, m, H-12) , 3.18 (1H, dd, J=11.4.4.2 Hz, H-3) .
“C-NMR (CDCls, 150 MHz) H15: 38.8(C-1),27.2(C-2) ,
78.7(C-3),39.3(C-4),61.3(C-5),68.9(C-6),47.2(C-7),
41.1(C-8) ,49.5(C-9) , 39.4(C-10) , 31.0 (C-11) , 69.9
(C-12) , 48.9 (C-13) , 51.1 (C-14) , 31.2 (C-15) , 25.3
(C-16) , 54.8 (C-17) , 17.3 (C-18) , 17.3 (C-19) , 76.8
(C-20) , 19.5 (C-21) , 35.8 (C-22) , 16.4 (C-23) , 36.5
(C-24) , 73.3 (C-25) , 33.1 (C-26) , 27.2 (C-27) , 30.5
(C-28),15.6(C-29),17.2(C-30), LA k% 5 CHik[13]
WIBEM NS = iE—.

&9 9: R Y . HR-ESI-MS /R m/z 4
301.177 2[M+Na] (3514 301.178 0, C-H.NaO,) , #El]
& W 5y 7 X CrHwOs. 'H-NMR (CDCl;, 600
MHz) 575 3 M Ei 155 : 0 5.94(1H,ddd, J=16.8.,
10.2.5.4 Hz,H-2),5.46(1H,dt,J=16.8.1.2 Hz, H-1a) ,
5.24(1H,dt,J=10.2.1.2 Hz, H-1b) ; 3 4™ & & Ik W (5
5104 4.92(1H,br d,J=5.4 Hz,H-3),3.65(1H, m,H-9),
3.59 (1H, m, H-10) ; 2 4~ B 345 5 : 64 1.50 (2H, m,
H.-11),2.58(2H,t,J=6.0 Hz, H,-8) ; 1 4L G Wi (5 5 -
0w 1.29 (10H, m, H-12~H-16) , "“C-NMR (CDCl;, 150
MHz) H' §¢: 117.2(C-1) , 136.3(C-2) , 63.5(C-3) , 75.0
(C-4),71.0(C-5),66.6(C-6),78.3(C-7),25.7(C-8),72.3
(C-9), 73.2 (C-10) , 33.7 (C-11) , 25.1 (C-12) , 29.7
(C-13) , 29.4 (C-14) , 31.9 (C-15) , 22.8 (C-16) , 14.2
(C-17) . VA F%¥s 5 SCHR[14]4R B A9 (3R, 9R, 10R) - A
S = BE—FL

kA% 10 TC @30k ) , HR-ESI-MS /R m/z N
283.164 1[M+Na] (314211 283.167 4, C-H..NaO,) , HE
A Y w4y F X CiH0.. 'H-NMR (CDCl;, 600
MHz) /R 34N & i 115 5 : 6w 5.95(1H, ddd,J=16.8,
10.2.5.4 Hz, H-2) , 5.47 (1H, br d, J=16.8 Hz, H-1a) ,
5.26(1H,br d,J=10.2 Hz,H-1b) ; 3N & AR P L5 5.
5w 4.93(1H,d,J=5.4 Hz, H-3) , 3.14 (1H, ddd, J=9.6,
5.4.4.2 Hz,H-9),2.96 (1H, m, H-10) ; 2 /> & Kl gt (1) 37 FH
M55 .64 2.70(1H, dd, J=18.0. 6.0 Hz, H-8a) , 2.39
(1H,dd,J=18.0.7.2 Hz, H-8b) ; 1 K it FH HAE 5+ 6
0.88(3H,t,J="7.2 Hz,H;-17) ; 2 20 BR Wi T BEA5 5 - 64 1.50
(4H, m, H-11~H-12) , 1.32 (8H, m, H-13~H-16) .
“C-NMR (CDCl;, 150 MHz) 1 6¢: 117.3 (C-1) , 136.1
(C-2),63.6(C-3),75.0(C-4),70.9(C-5),66.4(C-6),76.8
(C-7),19.6(C-8),54.4(C-9),57.1(C-10),27.6(C-11),
26.6(C-12),29.5(C-13),29.3(C-14),31.8(C-15),22.7
(C-16),14.2(C-17) o VA b %ds 5 SCHR 15BN 2
IR —
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AW 11: AT E EF K, HR-ESI-MS SR m/z
4 283.165 1[M+Na] (31514 283.167 4, C;H.NaO.) , #fE
WAL A ¥ 894y 2 R CrHL0,0 'H-NMR (CDCl;, 600
MHz) 7R 5 M & F15 5 : 6n 6.34(1H, dd, J=15.6 |
5.4 Hz,H-9),5.96(1H,ddd,J=17.4.,10.2.5.4 Hz,H-2),
5.77(1H,d,J=15.6 Hz,H-8) ,5.48(1H,br d,/=17.0 Hz,
H-1b),5.27 (1H, br d,J=10.2 Hz, H-1a) ; 2 4~ 3% % K
HA%5 .5, 4.98(1H, d,J=5.4 Hz, H-3) , 4.20 (1H, m,
H-10) ; 1 4~ o B 3645 5 . 64 0.88 (3H, t, J=7.2 Hz,
H:-17) 5 1 41 5 W5 75 8 {5 5 : ow 1.28~1.64 (12H, m,
H-11~H-16) , “C-NMR (CDCl;, 150 MHz) 1 J: 117.4
(C-1),136.0(C-2),63.8(C-3),80.5(C-4),73.6(C-5),
71.0(C-6) , 77.6 (C-7) , 108.1 (C-8) , 150.1 (C-9) , 72.1
(C-10) , 37.0 (C-11) , 25.3 (C-12) , 29.3 (C-13) , 29.5
(C-14),22.7(C-15),31.9(C-16),14.2(C-17) ., DA F%¥
5 SCHR[ 16 438 1 heptadeca-1, 8-dien-4, 6-diyne-3, 10-diol
—.

kAW 12: @R Y . ESIMS &R miz N
245.24[M+H]", Z54 3 1D-NMR 4l 734 , #E JH55+
R H CrH.0. 'H-NMR(CDCl,, 600 MHz) i 7K 5 M A,
i F1E%5 .04 5.94(1H, ddd,J=17.4.10.2.5.4 Hz,H-2) ,
5.51(1H, m,H-10),5.47(1H,d,J=17.4 Hz,H-1a) ,5.37
(1H,m,H-9),5.24(1H,d,J=10.2 Hz, H-1b) ; 1 /% 4
KW S5 00 4.91(1H,d,J=4.8 Hz, H-3) ; 1 > 5 B4
AHEE 0 35S .3.03(2H,d,J="7.2 Hz, H.-8) ; 1 MK
Ui {5 5. 6, 0.88(3H,t,J=6.6 Hz,H3-17), “C-NMR
(CDCls, 150 MHz) H15c: 117.1(C-1) , 136.2(C-2) , 63.7
(C-3),74.3(C-4),71.4(C-5),64.1(C-6),80.4(C-7),17.8
(C-8) , 122.0 (C-9) , 133.2 (C-10) , 27.3 (C-11) , 29.3
(C-12) , 29.3 (C-13) , 29.3 (C-14) , 31.9 (C-15) , 22.8
(C-16),14.2(C-17) o A F%dia 5 SCHk 15418 1 A2
JRE—E
2.3 REEE Y BIMAEERR
2.3.1 BEATorMT i SEERSS LA SPSS 21.0 Bk (kA T
Geit b, HHEVORIAX + 5 5, 2240 ) HL ek FH BA.
220, AL IE) R B AR ] LSD- A 56 o A6 7K o
0=0.05,
2.3.2  AUMLIE FE H CCK-83EBEATAI . My 1k
2 R ELAG 40 B 751 R S04l B A T I e A A B PR 2
R, %20 B HAT AR 98 RAW264.7 40 i A4 F R4 5 2%
g%, B RAW264.7 401 B T 96 FLA 8 2 240 Jfa 25 )3 hy
5x10'"NAL, B B2 ML 254 . 7637 °C 5% CO. 5%
P U TRD 8535 24 h, 35 EIE W, 4 2541 AR E L%
DMEM 15 F& JE L i 1 & B2 b &9 (59 9~12)
(925 W, Wk FE 43 9 1.56 . 3.13 . 6.25 . 12,5, 25.0 . 50.0
umol/L, 75 LN A TEIL S DMEM K5 3# 3, 4L 100 pL,
RAVEE 3ANEFL. HigF 24 hm, BFLINA CCK-8 k7]
10 pL, 555% 1 h 5 FBEAR U 5E 450 nm i KA FLA

FEZEE 2020 FE3EE 16H

% i (optical density, OD) . AMMIAFTIE (% ) =45 254
-1 OD{H/Z3 F14H -2 OD R < 100% 45 5 o, 4 4
SREEEAL A 4% RAW264.7 4 i TG 240 M EEE H

2.3.3 NO&HIE  JH Griess VEUEA TR . ¥ RAW
264.7 41 ML E T 96 LA H , 8 4% 4 i 2 5 A 5x 10 4~/1L,
BB 25 I 4H B ZH A 2540, 45 2 P [R] sk R4 T (45
20 51) A R AR TS B 25 R ) o HiR 24 h e
- IEW, 2 AU A TG IS DMEM 5 35758 BERY 241 in
AR 285 (1 pg/mL) B JC I DMEM 3555 58, 45245 41
T TE 175 DMEM 15 77 3 Fe 1] 1) 75 A [ e B 114 e e
KAk G (3.13.6.25.12.5.25.0.50.0 pmol/L) FlJI§ £ b
(1 pg/mL), BFL 100 pL, AR EINEfL, HigF24h
Ji AT A 35 W 7E 540 nm i+ AR 7 OD (M 18
NO B & i BRib& 9 10 LISh, Hoft 3 Fhph sk &9
XINO i TCREER . SERIAAEL, L& 1078
YAZYRE N 12.5.25.0.50.0 pmol/L I, A i E i i g £
B S0 A0 T R NO & = T (P<<0.05 8 P<
0.01), Z5RWE 1,

x1 LEWI0XT RAW 264.7 40ff 5% P NO R =

M (x+s,pmol/L,n=3)

R AE) NOf SR A NOf
GIEEl 1934065 24125 pmol/L) 1973£2.76°
g 27494189 7540250 pmol/L) 1571488
B7A (313 pmol/L) 23534275 754500 pmol/L) 120+ 171
UA2541(6.25 pmol/L) 2358407

a: 575 A S, P<0.01;5b: SARIA L3, P<0.05;c: GAEILL
HAs, P<0.01
2.3.4 COX-2#HMKILME R Western blot {17
ME o K RAW 264.7 4R F 6 LA, B 2S 14
TSRV ZH TR 25 241, 2 25 vl 4[] Beh A 7 (2 245 790) o i
B ARG “2.3.3" W N &5 IR E) . Hige24 h)E, 2
2 I AAS 5 245 1% DMEM $5 37 56, SR 2] in A g 2 b
(1 pg/mL) , 45 25 40 I A TR e B8 /) Ak & 4 10 (12,5,
25.0.50.0 pmol/L) FIE M (1 pg/mL) , A E 34K
fLo ¥igR24 h)E, Fok& BRI , FH PBS T UL
A1, Jin A RIPA Zf# 7 AL BH 30 min, ) 12 000 r/min &0
15 min J5 Kol & R B W SRS R 2k
TR 2 - SR VAT 4 T 5 s PR YK 0 B B 1, T 2 SR A —
ORI B FH 5% BiRE A 5B 2 h, 72 4 CEREE
T 5 B-actin LA (B HLAF k13 000) \COX-2 HLiA (Fi
FELL A 1:5 000) H [F] 05 & 32 4% s FH TBST i 3 e
W M — R £ B R o SR AL P Bt i T (R R L
124 1:5 000)7E 37 “CHFE 2 h, FEH TBST ¥R 3 U
SR AR A B 114547 . Tmage J 1.8.0 2450 #r
255 IR FEAH., LA COX-2 2K A 5 -actin 2K 4 K BE(E 1Y HE
HAE N COX-2 I FR R, S5RIWE 1, S5 A4l
BRI COX-2 B 1R s TH 5 (P<<0.01) ; S5 AIZ
FLH, AL 10 725 254 S 24 50.0 pmol/L B fE I 35 [
fR4nifit COX-2 & MFREH (P<0.05).
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£
COX-2 S s - - 7 kDo % '
%
5o
f-actin | - S S — 0 (Do
Inom v v I o m N v
AEFFRIEHLIKE B H3&iAH (n=3)

Doz gl T BRI T - 45 25 41 (50.0 pmol/L) ; IV = 2524541
(25.0 pmol/L) ; V : 452450 (12.5 umol/L) s a: 525 (A 40 HL &, P<<0.01;
b SR AL, P<0.05
E1 L& 10X RAW 264.7 20 il 4 FE4E B th COX-2

E=E v 0 A
3 itig

SR SRR S W BRG]
AR, B2k 3 IR gk Ry 4 [ P R R g 2 s b & h
2. BT S SR A2 A5 LB BT
F WL R BRI TR A B S S
TR 255800 S ity , AR F 5 1oy FH LR BREARS R A it
TR T | A T2 00 A A RO i | T
'H-NMR , "C-NMR %5 F Bt X 2 B 19 S0 4 Ak 2 1 o3 i
77 B mas e, L% e 12 Me a9, s s A
ZEFRUEYW LAY 1~8) AN NS HhERA Y
(LA 9~12) , HhbA Y 4.7, 10~ 12 ¥ i IRFE S it
SR S E I RIE . AR EE T XS SR
ST, R T A SR A YRS ME
SRR P ) FE A A

NS BAF A G WIS I S T A U 4
HAp 2 LIS B 00 2 X 2 (R A 7
Fri sl . AT RSB R R EIT R B, 2 0
TSR NS BTN & s AR Rl iy
A EE RIS A A% IR 158 B 5K
D A Yang 28N FH R - DURRAT &A1 [R] R BB
RIS B S SRR & A S =, BT
FER I, NSRSt A S i 25 S, an A
5 I T 9 40 MO Bk A549 ELA SR FHUY, A Sk
P 7N B U MLAsJe i P 453 0 LA AR VE T VP
KECOIEA A ERY % ol 0L, ASHEEds
Iy IE B —RTE Y T . AWEIER IR 2 05
RAW 264.7 41 il RAEA T, & BAL A0 10 (NS IR A bR
fist ) HLAT B R BT 2 1 1, A S 3 AR VRS 7R 440 it vp T
FINO &Ml COX-2 FE MR IB . L5 kA SoA
SEIRHEST , 2B e A S AL A9 5 S SR
EE A —E et BilA R EE I RS
BRI S P 255800 T S Rt 2 R 5 s v s i S
An HRBR T A S BAT S , % FE AR A S B
B B LT
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