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Research Progress on Chemical Constituents and Pharmacological Effect of Lilii Bulbus

LIU Peng, LIN Zhi-jian, ZHANG Bing"
( School of Chinese Materia Medica , Beijing University of Chinese Medicine, Beijing 100102, China)

[ Abstract] As a kind of medicine and food homology plant with great utilization value, Lilii Bulbus is rich
in resources and widely distributed in China. Phytochemical researches have shown that Lilii Bulbus contains,
phenols-glycerides, alkaloids, flavones, amino acids, phospholipids, alkanes and other compositions, and mainly
of steroidal saponins and polysaccharides. Pharmacological researches have shown that Lilii Bulbus exhibits
excellent antitumor, antidepression, antioxidant, hypoglycemic, antifatigue, antihypoxia, immunomodulatory anti-
inflammatory, and Na®/K* ATPase inhibitory effect. Polysaccharides, steroidal saponins and alkaloids in Lilii
Bulbus can inhibit the proliferation and promote the apoptosis of multiple cancer cells. Also, the steroidal saponin
is the active ingredient for antidepression effect. The present paper reviewed the phytochemistry and
pharmacological activities research in the past 30 years of Lilii Bulbus through accessing multiple databases such as
CNKI, Wanfang, ScienceDirect, PubMed and Web of science, aiming to provide reference for further research and
utilization of Lilii Bulbus.
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Table 1 Compounds of phenylpropenoid glycerides in Lilii Bulbus
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Fig.1 Nuclear structure of phenylpropenoid glycerides and some

compounds in Lilii Bulbus

No. #HE B R, R, 2% 3k
1 1-0-feruloylglycerol P, OCH, CH,-CH(OH) -CH, (OH) [3,10]
2 1-O-Bi gt SR il i P, OH CH,-CH(OH)-CH, (OH) [4]

3 1-0-p-coumaroylglycerol P, H CH,-CH(OH)-CH, (OH) (347
4 7 T P, H H [11]
5 B 2 iR P, 0 CH, H [11]
6 2R P, OH 3-quinic acid [11]
7 6'-0-feruloylsucrose P, OCH; sucrose [9]

8 3,6 -diferuloylsucrose P, OCH, sucrose-6'-feruloyl [2]

9 regaloside F P, OCH, 3-0-B-D-Gle-glycerol [5]

10 1-0-caffeoyl-3-0-p-coumaroylglycerol P, OH H (3]

11 1,3-0-diferuloylglycerol P, OCH; OCH, [3,10]
12 1-0-feruloyl-3-0-p-coumaroylglycerol P, OCH, H [3,10]
13 1,3-0-di-p-coumaroylglycerol P, H H (3]

14 1,2-0-diferuloylglycerol P, OCH, OCH; [3,10]
15 1-0-feruloyl-2-0-p-coumaroylglyarol P, OCH, H [10]
16 1-0-p-coumaroyl-2-0-feruloylglyarol P, H OCH; [10]
17 regaloside A P, H B-D-Glu [6,12]
18 regaloside B P, B-D-Glu COCH,4 [10]
19 regaloside D P, B-D-Glu H [10]
20 regaloside H P, H B-D-Glu (8]

21 regaloside C Py H B-D-Glu [7,12]
22 regaloside E Py B-D-Glu acetyl [5]
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Table 2 Steroidal saponins in Lilii Bulbus
No. kX B R, R, EEPYN
26 EXRBED S, a-L-Rha-(1—2)-0-[ B-D-Xyl(1—» H [16]
3) ]-8-D-Cle
27 (25R) -spirost-5-en-38-yl-0O-a-L-Rha-(1 —2)-0-[ 8- S, a-L-Rha-(1—2)-0-[ B-D-Glc (1—» H [12,17]
D-Gle-(1—6) ]1-B-D-Gls 6) ]1-B-D-Gle
28 HEFFRH A S, a-L-Rha-(1—2)-0-[ a-L-Ara-(1— H [16]
3) ]-8-D-Glec
29 ( 25R ) -3B-hydroxyl-5-a-spirostan-6-one-( laxogenin ) S, a-L-Rha-(1—-2)-B-D-Glc H [18]
3-0-a-L-Rha-(1—2) -B-D-Gls
30 (25R,26R ) -26-Mos-5-en-3B-yl-O-a-L-Rha-(1—2)- S, a-L-Rha-(1—2)-0-[ B-D-Gle (1— OH [17]
0-[B-D-Gle-(1—6) ]-B-D-Gls 6) ]-B-D-Glc
31 gAY 2 S, Gle-Rha-Gle H [19-20]
32 HHETIT S, H H [11]
33 BB S, a-L-Rha-(1—4)-0-[ a-L-Rha-(1— H [11]
2) ]-B-D-Gle
34 AERE1 S, Gle-Rha-Gle [19-20]
35 27-0-[ (3S)-3-0-8-D-Glc-HMG ] -isonarthogenin-3-0- S5 a-L-Rha-(1—2)-8-D-Glc (35)-3-0- [21]
[ a-L-Rha-(1—2) ]-8-D-Gls B-D-Gle-HMG
36 brownioside S5 a-L-Rha-(1—2)-B-D-Gle¢ (3S)-HMG [22-23]
37 deacylbrownioside S5 a-L-Rha-(1—-2)-8-D-Glc H [22-23]
38 (258 )-27-hydroxyspirost-5-en-38-0-a-L-Rha-( 1 — S5 a-L-Rha-(1-—-2)-0-[ B-D-Gle (1> H [17]
2)-0-[ B-D-Gle-(1—6) ]-B-D-Gls 6) ]-B-D-Gle
39 (25R ) -27-0-HMG-spirost-5-ene-38, 27-diol3-0-1{ O- S5 a-L-Rha-(1—2)-0-[ B-D-Gle (1> HMG [23-24]
a-L-Rha-(1—2)-0-[ B-D-Gle-(1—4) ]-8-D-Gls}| 4) ]-B-D-Gle
40 (255 ) -spirost-5-ene-38, 27-diol3-0-{ O-a-L-Rha- S, a-L-Rha-(1—-2)-0-[ 8-D-Gle-(1— H [24]
(1-52)-0-[ B-D-Gle-(1—4) ]-B-D-Gls | 4) ]1-8-D-Glec
41 (255 ) -spirost-5-ene-38, 27-diol3-0-{ O-a-L-Rha- S5 a-L-Rha-(1—2)-0-[ a-L-Ara-(1— H [24]

(1-2)-0-[ a-L-Ara-(1—3) 1-8-D-Gls}

3)]8-D-Gle
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42 (25R ) 27-0-HMG-spirost-5-ene-38, 27-diol3-0-{ 0- S, a-L-Rha-(1—2)-0-[ a-L-Ara-(1— HMG [24]
a-L-Rha-(1—2)-0-[ a-L-Ara-(1—3) ]-8-D-Gls| 3) ]-8-D-Glec

43 isonarthogenin3-0-{ 0-8-D-Glc-( 1 — 3 ) -0-a-L-Rha- S, B-D-Gle-(1—3)-0-a-L-Rha-(1 — H [25]
(1-2)-0-[ B-D-Gle-(1—4) ]-B-D-Gls | 2)-0-[ B-D-Gle-(1—4) ]-B-D-Gle

44 (25R ) -3B, 17a-dihydroxy-5a-spirostan-6-one-3-0-a- S, a-L-Rha-(1—-2)-8-D-Gle H [18,26]
L-Rha-(1—-2)-B-D-Gls

45 (25R)-3B, 17a-dihydroxy-5a-spirostan-6-one-3-0-a- S, a-L-Rha-(1—2)-0-[ a-L-Ara-(1— [8]
L-Rha-(1—-2)-0-[ a-L-Ara-(1—3) ]-8-D-Gls 3) ]-B-D-Gle

46 (248, 255)-3B, 17«a, 24-trihydroxy-5a-spirostan-6- S, a-L-Rha-(1—2)-8-D-Glc OH [21]
one-3-0-[ @-L-Rha-(1—2) ]-8-D-Gls

47  tenuifoliol-3-0-[ B8-D-Glc-(1—4) ]-8-D-Gls Ss B-D-Gle-(1—4) ]-B-D-Glec [21]

48  tenuifoliol-3-0-[ a-L-Rha-(1—2) ]-8-D-Gls Ss a-L-Rha-(1—2) 8-D-Glc [8]

49  tenuifolioside A Ss B-D-Gle [21]

50 26-0-B-D-Glc nuatigenin. Se H B-D-Gle [21]

51 26-0-B8-D-Glc nuatigenin-3-0-8-D-Gls Se B-D-Gle B-D-Gle [21]

52 26-0-B-D-Glc-nuatigenin-3-0-{ a-L-Rha-(1—2)-[ 8- S, { a-L-Rha-(1—2)-[ B-D-Gle-(1—  B-D-Glc [21]
D-Gle-(1—6) ]| -8-D-Gls 6)]}-B-D-Glc

53 26-0-[ B-D-Gle-( 1 — 2) ]-B-D-Gle-nuatigenin-3-0- S a-L-Rha-(1—2) 8-D-Glc B-D-Gle- [21]
[a-L-Rha-(1—52) ]-B8-D-Gls (1-2)B-D-Gle

54 26-0-B-D-Glc-nuatigenin-3-0-a-L-Rha-(1—2) -B-D-Gls Se a-L-Rha-(1—2)-8-D-Glc B-D-Gle [21-22]

55 26-0-B-D-Glc-nuatigenin-3-0-a-L-Rha-(1—-2)-0-[ 8- S { a-L-Rha-(1—2)-[ B-D-Gle-(1—  B-D-Glc [21-22]
D-Gle-(1—4) ]1-8-D-Gls 4)]1}-B-D-Gle

56 26-0-B-D-Gle-38, 26-dihydroxy-5-cholesten-16, 22- S, (A’) a-L-Rha-(1—2)-3-D-Glc B-D-Gle [21,27]
diox0-3-0-a-L-Rha-(1—2) -8-D-Gls

57 26-0-B-D-Gle-38, 26-dihydroxy-cholesten-16, 22-  S,(5a-H)  «-L-Rha-(1—-2)-8-D-Glc B-D-Gle [27,29]
diox0-3-0-a-L-Rha-(1—2) -B-D-Gls

58 (25R,26R)-26-Mos-5-en-38-yl-0-a-L-Rha-(1 —2)- Sg a-L-Rha-(1—2)-0-[ 8-D-Glc (1—» H [17]
0-[ B-D-Gle-(1—6) ]-B-D-Gls 6) ]-B-D-Glc

59 (25R, 26R ) -17a-hydroxy-26-Mos-5-en-38-yl-O-a-L-  S; a-L-Rha-(1—2)-0-[ B-D-Glc (1—- OH [17]
Rha-(1—2) -0-[ B-D-Gle-(1—6) ]-B-D-Gls 6) ]-B-D-Gle

60 (25R,26R)-26-Mos-5-en-38, 17a-diol-3-0-{ O-a-L-  Sg a-L-Rha-(1—2)-0-[ 8-D-Gle (1> OH [25]
Rha-(1-2)-0-[ B-D-Gle-(1—4) ]1-8-D-Gls} 4) ]-B-D-Glc

61 (25R,26R)-26-Mos-5-en-33, 17a-diol-3-0-{ O-a-L-  S; a-L-Rha-(1-2) 8-D-Glc OH
Rha-(1—-2)-B-D-Gls}|

62 (25R,26R)-26-Mos-5-en-38, 17a-diol-3-0-{ O-a-L-  Sg a-L-Rha-(1—2)-0-[ 6-0O-acetyl-3- OH [25]
Rha-(1 — 2)-0-[ 6-0O-acetyl-8-D-Gle-( 1 — 4 ) |-8-D- D-Gle (1—4) ]-8-D-Gle
Gls!

63 ( 25R, 26R )-26-Mos-5-en-38-0l-3-0-{ O-a-L-Rha-  Sg a-L-Rha-(1—2)-0-[ 8-D-Glc (1—» H [8,24]
(152)-0-[ B-D-Gle-(1—4) ] -D-Gls] 4)1-8-D-Gle

64 ( 25R, 26R )-26-Mos-5-en-38-0l-3-0-{ O-a-L-Rha- S a-L-Rha-(1—-2) 8-D-Glc H [8,25]
(1-2)-B-D-Cls|

65 ( 25R, 26R )-26-Mos-5-en-38-0l-3-0-{ O-a-L-Rha- S a-L-Rha-(1—2)-0-[ a-L-Ara-(1— H [8]
(152)-0-[ a-L-Ara-(1—3) ]-8-D-Gls| 3) ]-B8-D-Gle

66  B-7+ 5 B Se 3-ethyl-4-methylamyl H [18]

67 & Se 1-ene-3-ethyl-4-methylamyl H [18]

68 W hE Se 3-ethyl-4-methylamyl 3-0-B-D-Gle [12]

69 27-0-HMG-isonarthogenin-3-0-a-L-Rha-( 1 —2)-0- S, a-L-Rha-(1—2)-0-[ B-D-Gle-(1—  0-HMG [22]

[B-D-Gle-(1—4) ]-8-D-Gls

4) 1-8-D-Glc
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70 ( 25R )-26-0-( B-D-Glc ) -furost-5-en-38, 22R, 26- Sio a-L-Rha-(1—-2)-0-[ 8-D-Gle-(1—  B-D-Gle [28]
triol3-0-a-L-Rha-(1 — 2 )-0-[ B-D-Gle-(1 — 4)]-B- 4)1-8-D-Gle
D-Gls

71 (25R) 26-0-(B-D-Glc) -furost-5-en-38,22R , 26-triol- Sio a-L-Rha-(1—2)-0-[ a-L-Ara-(1—  B-D-Gle [28]
3-0-a-L-Rha-(1—2)-0-[ a-L-Ara-(1—3) ]-8-D-Gls 3) ]-8-D-Gle

72 (25R) -26-0-(B-D-Glc) -furost-5-en-38,22 R, 26-triol- Sio a-L-Rha-(1—2)-0-[ a-L-Xyl-(1—  B-D-Glec [28]
3-0-a-L-Rha-(1—52)-0-[ a-L-Xyl-(1—3) ]-8-D-Cls 3) 1-8-D-Gle

73 22-0-methyl-26-0-8-D-Gle-( 25R ) -furost-5-ene-38, S, a-L-Rha-(1—2)-0-[ B-D-Gle-(1—  0-B-D-Gle  [2425]
22¢,26-triol-3-0-| O-a-L-Rha-(1—2)-[ B-D-Gls-( 1 — 4)18-D-Gle
4) 1-B-D-Gls}

74 22-0-methyl-26-0-B-D-Glc-( 25R ) -furost-5-ene-33, Si a-L-Rha-(1—2)-0-[ a-L-Ara-(1—  0-8-D-Glec [24]

22&, 26-triol-3-0-{ 0-a-L-Rha-(1 — 2 )-0-[ a-L-Ara-
(1-3) ]-8-D-Gls|

75 22-0-methyl-26-0-B-D-Gle-( 25R ) -furost-5-ene-383, Si

22¢, 26-triol-3-0-{ O-a-L-Rha-( 1 — 2)-0-[ B-D-Xyl-
(1-3) ]-B-D-Gls|

76 ( 25R ) -26-0-B-D-Glc-22-0-methylfurost-5-ene-33, Si
22&,26-triol-3-0-{ O-a-L-Rha-(1—2) -B8-D-Gls |

77 (25R) -26-( B-D-Glc ) 22 -methylfurost-5-ene-38-yl-0- Si
a-L-Rha-(1—-2)-0-[ -8-D-Gle-(1—6) ]-8-D-Gls

3)18-D-Gle

a-L-Rha-(1—2)-0-[ B-D-Xyl-(1—
3) ]-B-D-Gle

0-B-D-Gle [24]

a-L-Rha-(1-2)8-D-Gle 0-8-D-Glc [25]

a-L-Rha-(1—2)-0-[ B-D-Gle-(1—
6) ]-8-D-Glc

0-B-D-Gle [17]

1 : Gle. M IR 5 % B ; Ara. arabinopyaranosyl; Xyl. xylopyranosyl; Rha. §lZS 4 ; Gls. M VR % %5 B 5 ; Mos. methoxyspirost; HMG. 3-38 k-3 -H1 3t
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Fig.3 Glycosides and alkanes in Lilii Bulbus
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Fig.4 Nuclear structure of pyrroline and steroidal alkaloids in Lilii Bulbus
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Table 3 Pyrroline alkaloids and steroidal alkaloids in Lilii Bulbus
No. EA B R, EE DU
95 jatropham A, H [30]
96 jatropham 5-0-8-D-Gls A B-D-Glc [30]
97 jatropham 5-0-[ 0-B-D-Gle-(1—3) ]-8-D-Gls Ay B-D-Gle-(1—-3) B-D-Gle [30]
98 jatropham 5-0-(6-0-p-coumaroyl-8-D-Gls) Ay 6-0-p-coumaroyl-B3-D-Glec [30]
99 By - 3t 321 4 A, a-L-Rha-(1—2)-B-D-Glc [22]
100 B - IR i1 11 T A, a-L-Rha-(1—2)-0-[ B-D-Glc-(1—4) ]-B-D-Glec [22,28]
101 (22R, 25R ) -spirosol-5-en-3B8-yl-O-a-L-Rha-( 1 — A, a-L-Rha-(1 —2)-0-[ 6-0-acetyl-B-D-Gle-( 1 — [28]

2)-[6-0-acetyl-3-D-Glc-(1—4) ]-B-D-Gls

4)1-B-D-Gle

O

H 102

m Q m@m Ho’/\o;(m‘m;m

BS5 BATHEMAELEY
Fig.5 Flavonoids in Lilii Bulbus

F1—2)-a-Rhap-(1—, % 4% H— 4)-a-Rhap-(1—,—
3)-a-Araf-(1—,—4)-B-Galp-(1— FI —4)-B-Glc-
(1,

1.7 ZAEREBEEE B AR AP EEHEAE
A 1T ~19 FLL F Rl 5 m, 6 ~7 Fih A
TR TG IR, A B R =R, IR, R &R,
WA, RARAMR, 278K, NATR, AR, KNA
74 G PE T RO IR I R A B iR
2.72,3.70 mg-g ", MR 0T 4G K S A N s A
BIBEAE 2 I AP A A AR R (PC) |, UK A 9
Hh (DPG) , Wi RE AR (PA) , ¥ 1L I It AL 8 ( LPC) |
AR WEWLEE (PL) |, 8% i BE £ B2 e (PE) | #ih 25 3 0 g
(SM)

- 206 -

Glu O

Rz
HO. O. O OH
R,y

107 OH O
104 R, =Rutinose R,=OH R;=H
105 R, =OH =OH R3=H
106 R, =OH R2=H R3;=H
110 R, =H R,=OH R3=H
112 R, =OH R,=OH R;=OH

2 HEEM
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Yoo R (5 PR SR R H I e L AR e, B @*H‘“&
PRI, W LR R RGE, N W R G, M a &
GEMVREACIE, = 22 BA BB D i B o, O 1 o
RAE TN, T B A A S8 1, B2 i LR X 484k 7 )
PR T 52 J3E A 2 4% 3% BRI i 11 0%, 9 0 22 1A T3
AT R, 3 Na ™ /K™ ATP il ) 2 BRAR 25 B2 AF 52
MO NERE R TRIES QDRI

2.1 HUMEAERL oS DU AL AT AE R I
FEIN 5 R A A0 M B0 . F A 20 (LP-1) AT il A
JFAR 40 B ( HepG2 ) B4 PRSP 35 5E, T 91 240 i 53 224 Jo] 39
HH D1 (cyelinD1) (935, ) l 40 M 2E A S 39, i
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HAFUE T Go/G, W, EXT A A #-2(COX-2) H T
B2 LP-1 A H22 T R R RS R B AR K
SR N U bR 414U Bel-2 SRR R IA, 1A Bax
AR, G Caspase-3, Caspase-9, 3 & % it i
R ME R, KW E A £ 85 LBP-1 fiE B 3 40 i
Lewis Jifi i 7€ /N BUMC 9 1 38 g0, 2 5 /D B ot 3 o
TNF-a,1L-2,1L-6, 1L-12 &7

LP-1 15645 A 47 Ji 983 2596 97 e, A — o 1 48
RO EEVE o LT 3 4 46 5 9 30 OR — HORUICAD il
N ZL MR 9 40 ( MCF-7) /) 34 58/ A, fff MCF-7 41
JBRHE T G, 82 G, W1 (0 LP-1 X e i % 32 1A
(ER-a,ER-B) TGEFIMEH . —HIRUIKBA ], W] |
P8 Bax /K, T Bel-2 2 1 335 5K 175 5 40 Ml
PR B LP-1, nl il DL 1A I 3 5, (B AS RE G i —
HXUNK 384 7% AMPK/mTOR 58 %7, S180 i #8 /
26 5-FURMERE (5-FU) AI7 I, 1 rb 1 40 A 50 i A
T N4 B3 B A, 3R & bk 2 0, AT R AR -
FU S RIME M, 326 5-FU B3R R, @ &bt 2
A AE W N H g (SGC-7901 ) Afl L (Y 1A Sk
BaEg

AR Y KA Rk e 3 ] SGC-
7901 (ARSNGB, LU 40 i F G,/ M 1A, I - 3 41 g
N Caspase-3 (33K, ESAMBE -, THED
B | B B 4R B A T 41 i A i 98 AN i AS49
PRSI BE 5 5 B Ry AR W B AL > AT IR A > B R
G VAN

A SR oT S, K HATE Y KRS T
B SR AN M HeLa 3 515 06 1 , 1 #5700 S, M HATAEY
HIBe W H HeLa (O MRAMGE . #AETTC S, W F
WG] AT 0T A ok S, 10T C,,-OH 3%
P2 HMG A i (1 52 56 H 3k, ) BB 3 3 HT HeLa 34
BTGV . IR S, ,Cpy-OH #45 HMG 1§
R 21T 36,39,42 W34k 151144 36a,39a,42a, il
1T Bt HelLa 20 i 58 78 S 56 & BR, 1 5 400 1) 3 14 3 ok
SR 55 43 9 2 42a > 39a > 36a, 50 mg- LAY
36a,42a HA M EEIEH . AN, LGP 42a 87T
0 A0 R R AR N Al (HGC-27) i
% 40 g Fry 3 g
2.2 HUMABYER  E A R H OV BUMAR M 3 A AL
A AR S R B R R B0 I (] 8 S
Ui vk R gl B fa), 9 AT xR i 7 S 8RR T
[ 72 3 R A% R XA A K LI 35 AP R T B (CORY)
PR LR B B R (ACTH) iy & & , 300 i 0 4 K B
T EMiH CRFmRNA {335, {2 #F g & GR, MR

mRNA 33K, %F KMl g 5 X A — & AR5 1E H .
AT 2% it AR R BB e 25 b 8 8 T 1Y) T e R 4
i K K )2 2 B (DA 5-%8 8 i (5-HT) (19 &
o A A R AT BUI AR B ALE, VT AR S
TR Bz )25 B e 25 ot 25 328 T ) i, DRI DT RER T B
i -7 A - L

A E A A A BRSSP AR R AE
W, PR (3.02,1.51 g-kg ™) PR BT
fedtom S-HTP 5 /N R K178 &l & 4E P+
R T A FE R v AR K BRI L T 4 o ik (VIP)
o RS0 VIP (& & IR IRk B K
MmO E W R P YT RY i, wCEE ARAE R
ARSI 0 E Al . X ERE B R T HmALn
HLHIRTRE R 5-HT GE#h 28 R 42 5 Wi I o AH B 4E 9
g

X FANAR A W S 2 A AR (IBS) B8 KB, &
FH (100 mg-kg ™) By A AR B 5 s OB
PR NI o) N 2 - B o QN R E R LIV AR /S O B LS SR/
B R RN S A R Y B R BE T, AL A B K T
FE 3G I B K e B B TR 5 R R R IBS SR Y
DA U 9 o Ao i, I B AR A IBS A5 78U 20 KRRl v
R 45 % 5L K A 3¢ ik (CGRP) ACTH, COR, VIP & i,
i 2 TIE % KE
2.3 iRtk S5WERAHME B2 (LLP-1,2,
3)Xf 1, 1- A8 2- = R KL JF (DPPH) |, 2 [ i 2%
(OH) BAEME T (0, ), WEE F(Fe'" ) W HA
WENERR(ES)EH, B 2R 8K, LLP-
3 %t DPPH ¥ B /F HI i, 3 Fh 4 FF 2 B X OH,
0, ,Fe’" MiEBR (ZEA) fEHIMIE, H 1.0 g-L7' XK
PhEf 28, % 0 MIEBRIEN, 544 % C £
ED . HA SRR OH, B E & 20 5
FA R4 1 1C50 4 51 0 1.04,3.95 g+ L1 H o M ] vk
JEHE S 2SR OH RIRE i T AR,

My 2Rk & bt A Re ) 5 H A5 AH G 2,9,81
(4P i B ) > 1,10,11,12 (e = 43
Kl > 3, 13RI IR ) Y &
Pk 25 Z2 1y 4 B AT 500 2 0 1 v B 2, 2-1K AL -
T(3-ZHE- AT R -6 -1 2 ) 4% 3k (ABTS) ,DPPH
FOH™ 277 A 5 25 22 1 48 HUd %) 0, , DPPH
fOH H A7 — & M iE bR ae 1, H ¥ 2 F &K
i

HFF TR U e A [R) AR 1 R AL B A AR T
P, EEAEPTIE LR TG XOE T ER G, &
A MR R REVE R O W T R R A,
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SO SE AH ), oo i ME L A (¥ 3k ) il 2 X
ABTS,DPPH [f)3# 5 fit /7 #isig "

2.4 FEIURE  ZHU %57 25 & A Yy s G 4348 A
2543 AT 07 0 I G b S A R AT R R T AE Y
1 AR S Y @ L N N o 2 T A NS R N
T Re N 3T3-L1 §i 5 i 40 i 4 46, 384 0 HepG2 4
JL Kz 3T3-L1 i iy 4 A o 4 26 4 09 T #E

A 2 (LP-1,2) 35 Al 551 & 4K 14 b j IS DY
S I ( Alloxan ) SR 5 I00BE /1N BUAY 00BN L 1A
HAIFSE B ,5. 6 ~16.7 mmol - L~ " {1y LP-1,2, ] & j#
JBE & B 200 B 1 5E K JB % 2K (INS) 19 43 4, (B X -7
W RS G B AR

P 2RI 2 B IR AR TR R (STZ) 51 19/
FRAH T R, 47 22 3 FE AR OB K7 (BG) o 37 &
(200 mg-kg™") B FH 22 5 14 g 3 4R W0 a0 v I
b S B (SOD) | 3 A1k S (CAT) L 45
Jot H BR A A Y i (GPx) 1 & &, W 35 BRI Y
(MDA) /& . WY A R, 8 & f &6 7
Z 0528 d,RE W] WAE K B STZ 5 By & $i 07, 2L
D B A M B AL AU S5 R e s e L T STZ
P T RV PR /N B, A & 28 T AR =S
BG & #F 73 W INS, $2& /& C W 3 B, 3% 30 8 Wi &0 il
(SDH) 3 M B i 13 Ak 41 v L SOD iy 1% %
WA MDA (5 o T A £ 4T 2 B 5 AR /DN B
(4 25 6 1 BE S Alloxan B0y MR, I B0 & 1B /)N
BB 37
2.5 HUEPETTENE AA MR RN EE
WY . h R (200,400 g+ L) MEH & 2
IRE T /N B AR Y B2 2R G0 1 B b 0 R S B L D
T B 4 Ko, i A M SR KR TE A 2
LBP-1, GE & /&5 He BP0 Ik il 350 %0 9% 10 e 248 i 19
A WS M R KO PE 4 5E ConA AN LPS i &
Lewis fili & i 987 /I B A9 I 40 i 3 5" 50 ~
400 g-L~"f LBP-1 a5 4 M M H fil ¥ Raw264. 7
20 L P 3 5, EL R S 3 S A A I R £ K g
NO' RSy B 3 R & £ W (LLPS-1,2,
3),25 ~ 100 mg - L™" ¥ 0] 5] & 4K Pk 5 58
RAW264. 7 [ 1K #M 4858 , 400 mg- L' i, LLPS-2
PEREE B2 LPS, H 25 mg-L ™" LLPS 3 7] # b 2%
(AL RAW264. 7 433 NO,

XIA A 20 HE AT A AR 5 A A A, 1R 9 M R
A G 285 sLP1 ~ 9, {RAMF5E R W, sLP6 75 FL R
PIF] PHA A2 3 9k T 4 B 3 9, Sox &b ] i vbk 2 240
IL-2,IL-6 , IFN-y R ik, 3 2 I e i 1 16 M. Ry oF
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2.6 BHURAEM B PHREY AT W 2 0 0% A I A 55
T 8 T /I B R S R AI, O 400 o B e A i A PR e
20 ) A R R AR 2 40 TNF-r, IL-6,
IL-18 J MCP-1 (¥ & &, S 3¢ 3048 Bl o 3 vk W
TNF-a & TL-18 1) & 1t . 4 g B AIK il 41 4L rfr MMP-
12 1 3K, A 2500 4 R /0 BRI 38 20 2145 7 1 56 4%
PEY L BB ZG B 1 B A T A i 9 i
5k
T H BB AE A ConA 5 5 10 40 i 7= 7

IL4 F1 1L-13, '3 B LPS %l i Raw264. 7 41 il 7=
4 NO,PGE, ,1L-6 , TNF-a, 3 4l il iNOS i F1 COX-2
filg 1) Fe ik . TR I B BT AE M o VEHIPLHI AT RE 2
P04 NF-xB ) MAPK Jif b i& 15 il NF-xB p65 i %k
¥kt iz, UL K B Wr ERK F1 JNK 7E LPS 3 3
Raw264. 7 4 Jfd o 1 5 5 %% S, DL 40 i) iNOS Al
COX-2 [ ih 1, R LA HL R AR
2.7 PiEsFHm A RS A A AR E A A
2 ) v B A7 B ), A5 PF I R AE K /0N BRI R R T R
SR A P e Ak B S L A B TR R
S P T TR W AN W< SR G e N RN
PR BB /N B i i SR R] B L R R
WEEC BTN R E kY T A 2
A E < /)N B4 i Uk I T, 9 W3 38 384 i 30 K /0 Bl
W SOD % J1, BEAR MDA iy & 87 WA IET B
A i A /0N BRUHS H T a6 40 BT[] B2 oK 7K 3 Dk B[]
WD R SR, DT e B B xS
A ORI DA
2.8 HAbZHfEH
2.8.1 il Na*/K*ATP i §§{k 24 27,58 %
U 5 AR L 1C, 2 B 2.2 x 1077 ,4.7 x
10 7° mol - L~ fH J& & 1A 524 38,30,59,77 ik, %
W AEH TC 5 AR SRR ARE
2.8.2 [XIMAE E A NG LF 4k AT g AT K BRI
CER B SO+ 1 7 2 1 o A0 A Rl 9 i S
LR IR E A SR, T M % R R
i AR T K B 30 Mk e i 0 S A g 2
2.8.3 XM RSEMEW BB EN, | AR
B E AR RAE B PR E A S RE I SO, Bk
BB BT A A T A K B RE R R
S L R Y SDH JE 1 8 S B A il 1k
% AE BT AR, K R EES S R Ao A R Y 20
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