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Research Progress on Chemical Constituents, Pharmacological Effects and
Pharmacokinetics of Ligustri Lucidi Fructus

LIU Meihong, ZOU Zhengrong”

(Key Laboratory of Protection and Utilization of Subtropic Plant Resources of Jiangxi Province, College of Life Science, Jiangxi Normal University, Nanchang

330022, China)

Abstract: Ligustri Lucidi Fructus is the dried fruits of Ligustrum Ilucidum, belonging to Oleaceae, which is a
traditional Chinese medicine with the effects on nourishing liver and kidney, improving eyesight and hair-blacking.
Ligustri Lucidi Fructus contains triterpenoids, iridoids, phenylethanoid glycosides and flavonoids, etc. Many
pharmacological studies had shown that it has anti-tumor, antioxidant, anti-inflammatory and analgesic, hepato-
protective, antiosteoporosis, immunomodulatory, hypoglycemic and hypolipidemic, antibacterial and antiviral
activities. The chemical constituents, pharmacological effects and pharmacokinetics of Ligustri Lucidi Fructus were
reviewed, which would provide reference for further development and utilization of Ligustri Lucidi Fructus in China.
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Table 1 Triterpenoids from Ligustri Lucidi Fructus

B S 1 0 = ) A e Y

%5 No. k&% Compound 413 Formula CAS 5 CAS No. TR Reference
1 FHIRE Oleanolic acid C30Hays03 508-02-1 [21,24-27]
2 20-FIEFHIRER 2a-Hydroxyoleanolic acid C30Hy04 4373-41-5 [5.28-31]
3 190-$2 355 MR 19a-Hydroxyoleanolic acid C30H4304 511-77-3 [32]
4 B-FME B-Amyrin C30 Hso0 559-70-6 [5,31]
5 ZBEFFHEURER Acetyloleanolic acid C32Hs004 4339-72-4 [24,32-35]
6 3-BRHESTHURRR 3-Ketooleanolic acid C30Has03 17990-42-0 [5.35]
7 FFEURERHES Methyl oleanolate C3Hs00; 1724-17-0 [5,35]
8  FFHURERZEE Ethyl oleanolate C3Hs,0; 110700-49-7 [5.31]
9 (2)- T i BLIR-3-O-% & RIS 3B-O-(cis-p-Coumaroyl) maslinic acid C39Hs5406 69297-40-1 [30,31,35,36]
10 (E)- S 17 L R-3-0-X & EEE 3p-O-(trans-p-Coumaroyl) maslinic acid C39Hs5406 35482-91-8 [28,30,35,37,38]
1 4L yi# Ligustrin A CssH146010 83145-46-4 [5,31,39]
12 REJLR Ursolic acid C30H303 77-52-1 [5,21,25,32,33]
13 20-F2IERERER 2a-Hydroxyursolic acid C30Hy304 4547-24-4 [5,28,31]
14 190-FZEFERIR 19a-Hydroxyursolic acid C30Hy504 13849-91-7 [28,30,32,35]
15 a-FWE a-Amyrin C30H500 638-95-9 [5.31]
16  ZFERERER Acetylursolic acid C3Hs004 7372-30-7 [5,28,31]
17 BESRERWEE Methyl ursolate C3Hs00; 32208-45-0 [5,31,40]
18 HEJLTR 2.1 Ethyl ursolate C3,Hs,03 86176-79-6 [5]
19 a-FERBEH S o-Ursolic acid methyl ester C31Hs004 4518-70-1 [41]
20 19-¥25:-3-Z W RE LR 19-Hydroxy-3-acetylursolic acid C3,H5005 15914-62-2 [24,27,28,31,33]
21 ZEWE SR Tormentic acid C30H4505 13850-16-3 [27,28,30,31,41]
22 3-O-RA-FEM-ZEFM 3-0-cis-p-Coumaroyltormentic acid C39Hs407 121072-40-0 [5,27,30,31]
23 3-O-RA-FEM-EEFKR 3-O-trans-p-Coumaroyltormentic acid C39Hs407 121064-78-6 [5,30,31]
24 PIE G B Lupeol C30Hs00 545-47-1 [29,31,33-35]
25 FHERERE Betulin C30Hs00, 473-98-3 [29,31,33-35]
26 F#EEER Betulinic acid C30H03 472-15-1 [5,31,34]
27 AN Dammarenediol C30Hs,0, 14351-29-2 [29,31,42]
28 iA¥-24-J#-3,20- ¥ Dammar-24-ene-3,20-diol C30Hs,0, 873583-50-7 [5.31]
29 3-O0-LBikIIE I 3-O-Acetyldammarenediol-11 C3,Hs403 22558-20-9 [5,29,37,42]
30 Isofouquierol C30Hs,05 53822-99-4 [5,31,43]
31  Fouquierol C30H5,0; 53822-98-3 [29,35.42]
32 38,208,24S-=FIE-25-47-5F B Dammar-25-ene-34,208,24S-triol C30H5,0; 97906-97-3 [5,31,37]
33 320- RS2SR RE-23-0 -1 10 C30Hs5204 904681-82-9 [5.29,34,42]
(38,23E)-25-Hydroperoxydammar-23-ene-3,20-diol
34 320-FFI-24- T E RS- ME-R I C30Hs204 1023888-78-9 [29,32,34,42,43]
(35,24R)-24-Hydroperoxydammar-25-ene-3,20-diol
35 3B-LBE-20-FR k241 RS- 250 -IA I B C32Hs405 1023888-77-8 [5,31,43]
34-Acetyl-20S,24R-dammarane-25-ene-24-hydroperoxy-20-ol
36 208,25-F44-38,240- —FFE-1EH 5t 208,25-Epoxydammarane-34,240-diol Cs0Hs203 1023888-79-0 [29,31,42,43]
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37 (35,245)-20,25- P15 -24-FR IR T Y- 3-SR I
(34,245)-20,25-Epoxy-24-hydroxydammaran-3-yl acetate

38 IAHNE EE-3-O-FEHEREE Dammarenediol 1T 3-O-palmitate

39 WASEEIC U 3-0-F-IREE Ocotillol 11 3-O-palmitate

40  Oliganthas A

C32Hs404 17884-76-3 [29,31,42,43]
CasHi20; 88153-35-9 [5,29,31,40,42]
CasHg204 357419-29-5 [5,29,31,42]
CaHs204 1114898-00-8 [5,29,31,42]
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Table 2 Iridoids from Ligustri Lucidi Fructus

(iridoid) FN 24 IR I I Bk i (secoiridoid) . 2 01 R 5
IR 5 K25, PEIRIE, R oiiE. T
T HEE. BT B Ll . lucidumoside B
A Tucidumoside C A FT MG PESA, BT H A 5T
o BT PO

%5 No. &%) Compound

430 Formula CAS 5 CAS No. SCHR Reference

41 MM Oleuropein

42 HMITH R Oleuropeinic acid

43 10-F ST 1 10-Hydroxyoleuropein
44 HMETHJC Oleuropeine aglycone

45  ZyiTH Nuezhenide

46 L Ui Specnuezhenide

47 (82) Nuezhenide A

48 S UI-FH Isonuezhenide

49 4% yifR Nuezhenidic acid

50  ¥iZyiT1 Neonuezhenide

51 LI Nuezhengalaside

52 L yi# Ligustroflavone

53 ZpiiF G 13 Nuezhenoside G 13

54 Nuzhenal A

55 Nuzhenal B

56 Nuzhenal C

57 Nicotiflorine

58 6""-Acetylnicotiflorine

59 6'-Elenolylnicotiflorine

60  FFHURT Oleoside

61 Oleonin

62 Fi it Oleonuezhenide

63 Neopolyanoside

64 Oleopolynuzhenide A

65 g TT Oleoside-11-methyl ester

66  _HiEHE Oleoside dimethyl ester

67  7-2.%:-11 HERHFE Oleoside-7-ethyl-11-methyl ester
68 10-¥23%E-11 g 10-Hydroxyoleoside 11-methyl ester
69 10-¥2%:- - Hlgh# 10-Hydroxyoleoside dimethyl ester
70 Lyl Ligustroside

71 L yiH R Ligustrosidic acid

72 45" -FRFEA T HIR) %k 4',5'-(2'-Hydroxy ligustrosidic acid) dimer

73 S UTH R Isoligustrosidic acid
74 10-#23E 2 {4 10-Hydroxyligustroside

CasH3013 32619-42-4 [28,32,45,46]
CasH30015 96382-90-0 [28,40,42,47]
CasH3,014 84638-44-8 [5.28,42,47]
C19H2,0s 31773-95-2 [28]
C31Hy017 39011-92-2 [36,40,44,48,49]
C31Hg0y7 449733-84-0 [47,50,51]
C31Hg0y7 904327-00-0 [5,31,52]
C31H42047 112693-22-8 [28,40,47,50]
Ci7H24014 183238-67-7 [5,28,37,46]
C31Hy2O1s 96382-91-1 [28,44,48]
CisH2509 206275-18-5 [5.42,53]
C33Ha0O15 260413-62-5 [5.31,54-56]
CysHesO27 60037-39-0 [48,50,51,54,55]
C1oH 1405 1407544-83-5 [5.,28,57]
Ca3H3001, 1407544-84-6 [5.57]
C11H605 1619925-59-5 [5,6,14]
Cy7H30015 17650-84-9 [5,48]
C33HyOrs 1215179-35-3 [5.31,48]
CyoHs40n2 1215179-34-2 [31,48]
Ci6H2201 178600-68-5 [28]
C13H1506 1634624-32-0 [6,58]
CugHe4027 112693-21-7 [36,40,45,52]
CysHesO27 190073-52-0 [5.45]
Cgs5HgO37 1407544-82-4 [6,57]
Ci7H2401, 60539-23-3 [28,36,48]
CisH601 30164-95-5 [36,44,49,52]
CioHa501 1215179-36-4 [45,48,49]
C17H24012 131836-11-8 [5.42]
CisHa012 91679-27-5 [31,39]
CasH3,012 35897-92-8 [28,44,54]
CasH30014 96382-89-7 [28,42,46]
Cs0Hs6030 1919872-68-6 [59]
C)5H30014 1407544-14-2 [5,57]
CasH3,013 35897-94-0 [60]
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T wE ¥R CAS 5 SCHk
No. Compound Formula CAS No. Reference
75 yilEkEE T A Liguluciside A CasHy012 2231139-30-1 [46]
76  ZryififiEE B Liguluciside B Ca6H3001, 2231139-35-6 [46]
77 Ligulucidumoside A Cy6H34012 1619925-46-0 [5,14]
78 Ligulucidumoside B C19H26013 1619925-47-1 [5,14]
79  Ligulucidumoside C Ci9H6013 1619925-53-9 [5,14]
80  ZryiFIfEEREH A Liguluciridoid A C13H 506 2231139-40-3 [46]
81  #yiZIELHE 1T B Liguluciridoid B C14H5,0, 2231139-45-8 [46]
82 L uyiLHF A Lucidumoside A CysH34012 339158-20-2 [5,31,42,44]
83 L yiLFF B Lucidumoside B CpsH34013 85527-19-1 [5,31,42,44]
84 Ly C Lucidumoside C Cy7H36014 354553-73-4 [28,31,44]
85 Lyl D Lucidumoside D Cy7H36013 104121-88-2 [5.44]
86  Ligustaloside A CasH3,014 85527-07-7 [5,31,52]
87  Ligustaloside B CasH3,013 85527-08-8 [5,31,52]
88  Liguside A CusHeyOs7 1307904-07-9 [31,52]
89  Liguside B CusHeyOs7 1307904-08-0 [5,52]
90 SRR Loganic acid C16H24010 22255-40-9 [28]
91  [UZMEEWT B T4 Secologanoside Ci16H0O0 59472-23-0 [28]
92 HE T Ketologanin C17H4010 152-91-0 [31]
93  S-ELHE-7-HETFEIT 8-Demethyl-7-ketologanin C16H2010 236751-15-8 [5]
94  &HF Kingiside Ci7H401; 25406-67-1 [5]
95  8-F&THIF 8-Epikingiside Ci7H401; 115729-53-8 [5.31]
96  6-O-Miz\-PIH:IEE-8-K &R 6'-O-cis-Cinnamoyl 8-epikingisidic acid CysH501, 1403984-04-2 [28,57]
97  6-0-xA\-PIHIEFE-8-K & HFHR 6'-O-trans-Cinnamoyl 8-epikingisidic acid CysH501, 1403984-03-1 [28,46,57,61]
98  R®-8-FK4& T Iso-8-epikingiside C17H2401 236753-49-4 [5]
99  6-0-KN-PIHBESE-7-8- R & TR 6'-O-trans-Cinnamoyl iso-8-epikingisidic acid C,sHps012 1616115-03-7 [5,14]
100  IH#%ER Elenolic acid C1H 1406 34422-12-3 [28]
101 p-Hydroxyphenethyl 7-3-D-glucosideelenolic acid ester Cy5H3,012 1215179-33-1 [5,31,48]
102 Excelside B C3HyOyy 1149762-83-3 [46]
103 J-I%NTiE o-Valerolactone CioH 1404 1160497-77-7 [5,54]
104 Jaspolyside methyl ester Ci3H2601, 180063-41-6 [5.45]
105 Fraxamoside Cy5H30043 326594-34-7 [46]
106  2'"-Epifraxamoside CasH30013 946569-82-0 [46]
107 1"-O-p-D-Glucosylformoside C3sHygOng 148245-78-7 [31,52]
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Table 3 Phenylethanoid glycosides from Ligustri Lucidi Fructus

Ui wa) 7 CAS 5 SCHR
No. Compound Formula CAS No. Reference
108 EIEEIETF Verbascoside CypH305  61276-17-3 [40,50]
109 B Isoverbascoside CpH3015  61303-13-7 [6,28]
110 p-FREETEIT p-Hydroxyverbascoside CypH3016  109279-13-2 [28]
11 25K Salidroside CiHy07;  10338-51-9 [50]
12 AH%TF Echinacoside CysHiO2  82854-37-3 [50,51]
113 JtFHFT Cimidahurinine CiHyOg  142542-89-0 [5.29]
114  Osmanthuside H CigHpOy  149155-70-4 [28,29]
115  [&EE Tyrosol CgH 00, 501-94-0 [32,49]
116 FEZBEZR Tyrosyl acetate CioH120;  58556-55-1 [5,49]
117 SRR L -a-D-T & HE1F p-Hydroxyphenethyl-a-D-glycoside CisHy0;  173866-75-6 [5,64]
118  f-D-Glucopyranoside,2-(4-hydroxyphenetyl)ethyl,6-acetate Cy6H2,05 1007587-13-4  [5,54]
119  ZHEEKEE Hydroxytyrosol CsH1003 10597-60-1 [49,64]
120 ZEBEELH &M Hydroxytyrosol glucoside Cy4HxOs  54695-80-6 [28]
121  34-Z3FEIK O p-o-7H & i 3,4-Dihydroxyphenylethyl f-D-glucoside Cy4HyOs  76873-99-9 [5,36,64]
122 34- 3 I 2 E-6'-WNHERE L -B-D- 8 & HEFT 3,4-Dihydroxyphenylethanol-6'-caffeoyl-g-D-glucoside ~ Ca3HysOp  106972-94-5 [36]
123 Ibotanolide A Cp3HyO10  117608-82-9 [5,39]
124 Ibotanolide B CyHyOn 123562-46-9  [5,39]
125 Neosyringalide Ca3H26010 117585-36-1 [5,39]

£ 4 LR F P EIE N EY

Table 4 Flavonoids from Ligustri Lucidi Fructus

4m'5 No. WA Compound 413 Formula  CAS'5 CASNo. #ik Reference

126 JTERZ Apigenin C5H,00s 520-36-5 [27,32,42]
127 JrRE-T-0-f-D-EF W Apigenin-7-O-p-D-rutinoside C27H30014 552-57-8 [5.28.42]
128 K Hi%H Cosmoside Cy1H0010 578-74-5 [5,6,28]
129 HHZ-T-0-p-D- TR EIBETE Apigenin 7-O-(6"-acetyl-f-D-glucoside) Cy3HpOn 72741-92-5 [5,7,42]
130 ARHWEFE Luteolin Ci5H00s 491-70-3 [32,42,67]
131 KA ZE-7-0-f-D-F & HEH Luteolin-7-O-p-D-glucoside C21H01 5373-11-5 [27,47,68]
132 KR ZE-T-0--D-ZEFHEH Luteolin-7-O-p-D-rutinoside C7H30015 20633-84-5 [28]
133 #it & Quercetin Ci5H,00; 117-39-5 [26,27,32]
134 Hit e K-3-0-p-D-ZEFHELF Quercetin-3-0-p-D-rutinoside Cy7H30016 153-18-4 [28]
135 Kaemoterol C15H1006 340683-32-1 [5.42]
136 %K Eriodictyol Cy5H1,06 552-58-9 [5.6]
137 1EEFAE Taxifolin Ci5sH1,07 480-18-2 [5,42]
138 3',5',2,4,6,6-/NFHE A A /RKEH 3',5',2,4,6,-Hexahydroxydihydrochalcone C15H1407 2135918-43-1 [32]
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FHENER R AIIEAET, H7E USTMG B AEE /N R
R AR e AR A S S 8 PR A K S) s 4 0T P K SR A %
N 240 B Bel-7402 (1 38 58 B A 771 5 A (] 44 8t
P HIHIE R « 0T F/KIRMTE p21 25 TS
caspase-3. -8 -9, 5T Bel-7402 4HAH -7,

N BE A IR 2080 HL60 H, FF3URmRiE
Vs caspases Fl1 PARP [ 24, R 38 6 HE i g 41
FRIAERUT, Ib4h, SRR S AMPK
B, MR R SR 4 PC-3, AL 4
Al MCF-7 BRI ,  5 850 40 M 0 G AN AR 76 T
JR R, S A A K TRl i 3t ey ot
FrAEE R R AN AR . R SRR A A Y ARG £
FI R v DA A 40 PLC/PRF/S £ K, IF
XTI N R AR K R F (VEGF) . B4 4B K IR 1 -a
(TGF-o)RI&H B B e S, FERR. &
P 55 S80S R % 19-F2 3L -3- 2 Tk AE SR 1% of il s 40 i
A549 FI'E SR 4N Hela IS FEA H0HIMER], H
19-F2 353 2,15 R SR 400 ) 8 R f e U0

2.2 HLEMAEH

FE NI BRAMEIEAS RAFBECT , HUARARE-F T4
IO BROA A& 5 i, AN 3302 Mo
KA, HnEERE . BRSSO e 7S, &
W2 A YX DPPH- H Hi 5 BAT BT I bR
AE77, 1.0 mg/mL F5EURIRXT DPPH- H HHEEIE R
R EIA 85.80%%%, luteolin7-O-D-glucopyranoside-
4',5'-(2'-hydroxy ligustrosidic acid) dimer. acteoside.
oleuropeinic acid ! 10-hydroxyoleuropein &4t &4
WRIL —E /) DPPH- H HIZEISERIEE, 1Cso 7311
N 7.52.7.83.9.54.9.77 F1 13.85 ug/mLI¥7>%, Lucidu-
moside C. oleuropein. neonuezhenide. oleoside dime-
thyl ester FIl lucidumoside B 254 &334 H Hi & 5]
A ZL A0 B VA LA TR s LA E T, Hed Tucidu-
moside C FIPTEATEMEAE trolox(6-F83£-2,5,7,8-JY
S0 BB 4 f509,

UEAh, fE HoOo 5 3 RN BT i ik A B 40 i
R L o H AT DL I 40 1 p66She [ 3K T 2 =
PUAALEEEE, PRI MR E A RIE, £
R yUH BRI N AR A B . A R
PR 3

2.3 HiREUBIEA

22 YU /KSR E I H ) R SR BB R F-a (TNF-
o)1=, B4R NO AT #I IR 3= B, (PGE2) & HK T,
PN AZ K 7B (NF-B) [ 35 A 06 /) BRI s 6 400
LR FEGT R AE B 250 Jikoots FE R A 2 18 P 28 2
— o SRR I PRI A L R R S IR R 1
(PGL) % BB, HH]MARZE Ay (TXAL)MI ARG
P, AT ) ST L0 A8 A AR 6 A A P T e, B 2%
B S B AR R AL BB I TR B 5 R R, kA, &
VLT 2 00 e 2 B85 5 10 K RS2 LS R4 e 48
P4 BA R R FEAE 28 ik 72 A mT RLIs > 1 4
FA 2 1 (L-1)s IL-6, 3450 TGF-p [5-3#82,

LTRSS NR B AR BURIERM . X«
TFKPEAREE 5, BEH T B 5] A
R, HaR ARG, BIE K. AR LS
F 25 I AL A B (CAT) . 48 A6 ) B AL g
(SOD). A e H KT S A P (GPx) &5 Ik i A A Bl
EYE, B RS EETRGNOS), M A2
(COX-2), TNF-a 54 KO, Jb4h, Zovi-+n] L f#
JIEEATE 1) 48 5% HHORE AR 2R K BR (1) %98, IL-2 IL-6 IL-8
A1 TNF-o IEY RS,

2.4 {RAFER

JHE R ML B AR 2RI 1t 113
Bt o 24 BR300 I 2 S i HLAZR D5 () AR A v 31,
B 2GS — 0B, s, 38

(RFEMNHED) DB, Ll AR PO
MBS DI L vTFK$E4s T KRS 30d )5,
AT DAREAR I e pe AR, AT 2P KA .
X 54233 DAPK 3£ F] mRNA F£ik &, B F K Na'-
K*-ATP i . Ca>"-Mg?*-ATPase Al FE Iz i S i (SDH)
(3 1t A B850,

12 0T F K AR W) LE AR AR 0 DY AR IR + 2 5§ 1
HepG2 M55 FIR A XT CCly 175 5 1 AT R 43 35
AR ER . AE LI AT RE 5 FEARTE I E(ROS) £
R caspase-3 T 1, $E A0 A BEHBR(GSH) K
F, Wof AMPK RIESTEAAE A RN, s, &
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DT RERE /N R AR YRR B A R . @
FEAR B N A (ALT) B R BGAST)IE M, P4
MBSO = BR(TG). BHEEE(TC). [EELH S
TS S A-1c (SREBP-10)MF X 32 44-a (LXR-0)
HHBK, 3T MAAES SREBP-1c. LXR-a H
IL-6 mRNA JFRIA . X3 B ] 515 U 45 5 o A4
AR NR S A, B 2RE I R DRB6,

2.5 BirEREmER

BB RE & — P A e, BRI . K
FHEAIEE EICN, B ME MR, & e m, %
RAEBIE. Lol ORI T sed i 51t
R EEAE R T KR BSCE FE4H i UMR-106, AT
EF KR EMEmREN A, ZooiFKeiE
WO Z RO EKRA BRI EM . KIS R
A . NEE R R EERR, B
Rt B ) 70 S T4 M Ry, A i 7 A R
YHMLAE R R IR B RIS 1 s, B UTARUK
P, MR E D, B R R (OPG)-#%
F kB ZARTEL R FHCAK(RANKL) mRNA 7, 2 1
INBT 2 gt /KSEE o] (2 23k B FEAH A MC3T3-
E1 [J5E 531k . OPG fil RANKL ) mRNA FIE
Fik, X5 MAPK Ml AKT {5 5@ %A <58,

FERHE KRG Tl FKIRRALEE 14 S, &
A, 3T B TERG B S E AE K
F(GH)YK I T B, & m i B = A A K7 1 (IGF-
DIERFIEAE s )RIE . BeoR HL R FEPUE FUBAA 1)
ER T e 51835 GH/IGF-1 15 S i@ kA3 20, g
FOME ) B A Lo T R R0RE 2 00 S K BRE TR
BRAFRSE, JLECA FHZERR TR R — 2.
FEHLE AT B2 Vi R kB ZH 23 B-catenin [1)3RIX,
MM 51 Wt/ f-catenin 15 5 3 8% 10 B0E 10 & 4% 1F
FHP, Ak, ot FoK AR AL R IR A B R 5 3 1
BEPRI KGR 4 J& v] L i AR . 45 R R 51
T E4EA R D AT iR 4EE & D Wit
WiEEE N, PR BURSZ R (CaSR)TE AR 55 IR A1
B ) AR S RPN, SRR IR AN I R+ R
P m] 8 i 25 O B R R PE S IS 1,25(0H)Ds R
FEFIES I, AT R FESLE s B4 20

2.6 SRR TER
LT R R S G B AR S S B K IR
TAE L AR RN L 01T CO, Il 7 A B RE S

ST AT A R I e T e . 32 B S Yk N kG
JESEHEE . BRARE I pH. 38 il i E 26 P g 2%
A RUA, PAME RESCE BT AT 4 e R ThRe, X
4R v L i ORI iR A A v IR R L
(CS-FV) A 1 57 2 (EMDV)FUIE R VA B Bk
A RO, 2l CO, MBI FEAEHUYIL BERI Thi
YA 053 W TL-2, IEN-y F1 TNF-a, /> Th2 404
) TL-4 F1 TL-10, 334k EL41 i NO 43344, 38 51 CD4*
CDS 4 I EL ], et bk A M 3 503, e vi 7
WP )% R HA — e METER, NIRRT
TRDRRA I B G B R AL T R 2 S IR B

2.7 Fée I B o AR R A

R B9 A s IR ) 609 A G 0, 1T ELRE PR
93 M v LI 55 R 3 AORE R ARG T AR OK . 2L i
TR A A RS N SR R TTRRE PRI K R
JRE B AmA, MIMAELE 11 BYRE PRyp k3, 2ot
T2 WX a0 & B B B AR S AR AT
A kD BE SR K A, SE R SR BRI, AT AT AL
HuPEAR MR . A EHMHIR Y 1.0 mg/mL, 2 min
L F] 86%, HAMHIEHAZ SN pH AEMITREZ KI5
o4,

L HTF RIS XS Triton-WR1339 75 5 1 75 R B
BNRS YR, REEIC TC M TG /KF, {Eitid
AN TEYIBOE Z K a (PPARa), SR
A RRE(LPL) I, s i — Il A 3R
M (HMGCR)RIE . 45 K I AeiEd % PPARo-
LPL it % DA Sz HMGCR ik i 2ok S B i
FP3), 2z y1-FF nuzhenal C. 6'-O-trans-cinnamoyl
iso-8-epikingisidic acid. ligulucidumoside A+ ligulu-
cidumoside B FI ligulucidumoside C %} HepG2 4f g
P H i = B AR SR A U4,

2.8 FIETUREIEN

4 51 X 4 9 €08 %) BR B (Staphylococcus  au-
reus)~ & EREE (S, albus) £k AT B8 (Pseudomo-
nas aeruginosa)~ 2 JE T & (Proteusbacillus vulgaris)«
KW FF B (Escherichia coli)~ 8 %% 3K 1§ (a-Strep-
tococcus)~ IR (B-Streptococcus) A RN
B AR L,

it R R E R R L (S I i S DR
T8 4 FIF EE (RS V) A IS 3 2955 25 (Para 3) A B
AR EE 1, 1Cso 4374 23.4 A1 11.7 mg/mL.



#3M

RIZRLLEE: L ITTA RS 5P F R 25 3 20 et e 453

Lucidumoside C. oleoside dimethylester £ ligustro-
side XJ Para 3 FEIH & 2 4G5, 1Cso A 15.6~
20.8 mg/mL. 45 REPIXLEN SN PRTFIEH S
PUEAAE A B R RIS, FrIUR IR A fE R R
KO PUARF RFEFHCV)IESE, EES5ETE
NAESES P FIHD#] HCV NS5B RdRp wE1E, K
R 7 2 H HCV R 16 Bl 51 HCV 2
[KIY 2a JFHI 88 A <2,

2.9 HAnZGEIEF

bR T FRMERAL, ol PRI AR R
YL MCs FURG BRI #2535 R EER, L
H AT AE 575 4 A NLBh B R 2R R 0. ST
SRR AT Re R Lo iRt MC 1T & 1 %47
2 AT R AT 4 0T R 5 MCs R B3 1 i 2320
27 U A LRY AB42 175 510 SH-SYSY il h 45 55
PEBS, 1T DA RO I gn i Xt Apa2 L s FIE R,
X WA — i A, H0H) NF-AB (18 1 RIS FH 1
INPLE TN F Bel-2 R AMFRIELS, 1AL, B
RIETE 0.5~4.0 g/L FIE T, i FrfERN—MihHt
FUSZ M SRR AR K, R AR TR KR 1)
Rl

3 ZRaEh %

233 7 2 M B SR BT AT R AR )
N2, oA AREE AT HEME ) 2R S
JERIZGEE ., BRERAT AT 2T SOOR S A Rl R N
PROL T EEAKHE . Ligustroflavone 75 KB AR N HIZ
B 715 R AE /N AR N H L 5 A (I FE R B, ligu-
stroflavone ¥ #URE ., TN FEEE, HEE
i, UGS BN RBEAEE KRR
it ligustroflavone (2. 8 mg/kg)fa, B KL 25K &
(Conax) FH B 2 (T 12) 70 1) 22 (5 226.242 991.2)
(14 022.6+7 536.6) ng/mL FI(1.3+0.5). (1.4+0.9) h.
Ligustroflavone fEFJIE RSB R , LW IR 2 H
Tz AT 5L, i Y ligustroflavone & & HAK,
XA 5 IR VE RIS, JoVEA 20 B A I ¢
B

SD KB H IR 22 v 742 HA20(0.4 1.5 F1 4.5 g/kg),
P 7 > EH A (oleanolic acid. salidroside . acteo-

side. specnuezhenide. oleuropein. oleoside 11-methyl

ester Al GI13)/E N3N 11 510wt 7t Lo vl 19 24

Bl J1 545 EPY, 45 L3R B salidroside. oleoside
11-methyl ester. oleuropein 1 acteoside 7 K Fg ML 3¢
PR TR SORIHE 5 5 KL 24594 FEE B 1) (Tman) £ 9
1 h, TipM3.08~5.93 h. Oleanolic acid F specnue-
zhenide [¥) 2 BRAETIHEH, Tin 4014 24.82 F110.14 h.
AL, salidroside 1 oleoside 11-methyl ester F¥J Cinax
&, Ko FEAEY(G13 Fl specnuezhenide) )
Cunax 1. Specnuezhenide 1 acteoside 7] AEFEAA P
ARt % salidroside Al oleoside 11-methyl ester, FE
JaH MKW EE . G13 1 specnuezhenide 7EFEH
W EER S, IXRPEERK, X2y
RACSLAEG A P01 FH BE ) 5

3 ORI F 1 O EG IR KB I R A it A 1
L FJE 9 MNMEME ) (salidrosides  hydroxytyrosol
nuezhenidic acid. oleoside 11-methyl ester. 1"'-O-f-
D-glucosylformoside, specnuezhenide. G13. oleonue-
zhenide. oleanolic acid)ZjfX5) I 2EFFAENY), &
Ll FAMAL, W LA S salidroside,
hydroxytyrosol 1 nuezhenidic acid ] AUCp~24 (0~
24 h 2 A Couax THEL M55 6 MEEY)
[ AUCo-24 F1 Cona FEAIG o 3X T HLR B T S AL &
Y EERIE I . KT RN TR
GBI

BT I B SRR BRI Sk g B 3 R ASEAY /N B
FUIREL SR B MBS (1) 245 3h /) % Z B R F 3R
AR LIOT1031: S BR AR A AT [ B A7 20 55 DR T R T Tt i
g5 ABLLS RN AR R . TR
1R IR R P I 245 9k BE LU B (B - 4150 R i K AE
G RSN LAY 9.65 Il 12.58 fif o 7E2RHIR B
Hih Sk Jra B, 2050 R T A ELAE T = A
[F RSO E R B RS R, G H 2 7 D=k IR B
HHEKEE Crnax NHEIGAN. LEAE, PR R4 9 A= 90
RIS

4 FEH

LT R, R, £ FE R
Gihgy, ImiK EH TR RvE T K. B K.
RO BERRI . PPCE RS R R A
PARARST IR BRI, Lot & A KRB =
W PIRBEBG S IR LW 28 S W 2R A4 2 B
gy, BAPUMRE. . JIREUE. R BUE
JRERRA S ST BRIMAERE ML . BURPURASE
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2R EETE

H B C T 22 ot 25 B PR B 70 32 B A rR ST
B BTERAE IS OU, SO HUE BUBAAE T 2 TR
PRft T IS SEAFEAY, (R A ol A HAR 2 B TR
FMPIZINE LGS Fk, XT 25 BRI
FERLZ AR, AT R A S8 sl PR o 170
HAGERIRY),  Loot7 i BAARREE AL 2 7y A4
TAE N, HEAARKIE RILE frdt— P
BEAh, ot B e b B =, iy HL A
DAL REF I SR 1), B— gy A e sE 4k
WL T T AEA N 2B 2B 0L, Bz
WRLZ B R EN 1% N T Ra MM LT3
VR FE FAEL ITT IZRE, IEFTMEERE I
AHEE . RN A WIR AR R .
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