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Abstract : Ligustri Lucidi Fructus contains pentacyclic triterpenoids, phenylethanoid glycosides, iridoids, and flavonoids, as well as
volatile oils, polysaccharides, and fatty acids. It has a variety of pharmacological activities, such as anticancer, prevention of
osteoporosis, slowing inflammation pain, protecting the liver, promoting hair growth and eyesight, etc. However, due to its low oral
bioavailability , there are few studies on its absorption and metabolism in vivo and in vitro and its pharmacological mechanism,
which greatly affects further studies on Ligustri Lucidi Fructus. Therefore, the main active components, in vivo and in vitro
absorption metabolism,and pharmacological effects of Ligusiri Lucidi Fructus were reviewed. The main chemical components of
Ligustri Lucidi Fructus are mostly metabolized in the liver and intestines. The absorption methods in the body include active
transport and passive diffusion, etc. The metabolic modes are mainly oxidation and glucuronidation. The aim of this review is to
provide references for further development of the medicinal value of Ligustri Lucidi Fructus.
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Tab.1 Structures of pentacyclic triterpenoids in

Ligustri Lucidi Fructus

% Ew p Sl 454 Sk
1 FRECRIR R'=0H,R?=COOH (6]
2 20-FRHFHR R'=0H (6]
3 19a-FRHEFHIRER — (7]
4 B-EMER R'=0H,R?=CH, (7]
5 LB R'=0COCH;,R*=COO0H [6]
6 3-RHETTEURR —— — [7]
7 SRR jzory R'=OH,R*=COOCH,  [7]
8 FHECRIR R R'=0H,R?=COOCH,CH; [7]
0 %Zé-;;;gw&-w-x] R ZA (8]
0 %f;;;;&mﬁ_s.ow - 7
11 ik — [7]
12 fERmR R'=0H,R*=COOH [9]
13 2a-FRILRERMR R!'=H [10]
14 19a-JAIELRERIR R'=0H [8]
15 aFWE R!'=0H,R?=CH, (7]

R'=0COCH;,R*=COOH [7]
R'=0H,R*=COOCH;  [7]
L9 R'=0H,R?=COOCH,CH, [7]

16 ZIEREAR
17 REARMRTE
18 FEARRMH

=Sl
19 a-AESLRR TG pe — (9]
20 19-F2H-3-LEAESR R R'=0COCH, [9]
21 BB R'=0H [8]
" iOJIﬁiﬁ%?EE&‘EéI%E RIZA 8]
3
” io;fiﬁ-%ﬁmilf& RI=B 8]
B
24 PR B R'=CH, (6]
TR PR -
25 [ R'=CH,0H (6]
Joi il
26 FMEIRTR R'=COOH [6]
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Fig.1 Structures of pentacyclic triterpenoids in

Ligustri Lucidi Fructus
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Tab.2 Structures of phenylethanoid glycosides in

Ligustri Lucidi Fructus

TR &y 25 Sk
1 EREE R'=H [9]
2 AR R'=Ac [9]
3 LmKH R!'=B-D-Glc [10]
4 %g‘gj 4 B-a-D- R' =a-D-Gle [10]
3,4-Z R 2 -

5 6-mmME Bk 5E-B-D-A R!'=Ac [13]
Eohiincs

6 Osmanthuside H R'=A [6]

3,4-T R M 2 M-
7 6 - M B JE-B-D-H

hiiincs

8  EBEIER

9  FEBHILH

10 ARAETT

11 BHERmgEE

12 JuFHERT

5 3,4-:&3&2&&&?3-
D-H

14 Tbotanolide A
15  Ibotanolide B

16 Neosyrinagalide

R'=Gle,R?

R!'=B,R*=R*=H [14]

R'=H,R*=B,R*=Rha [6]
R'=B,R*=H,R*=Rha [15]
=B,R*=Rha [15]

R'=R?>=H [6]
R'=B-D-Gl¢,R?>=H [6]

R!'=H,R%=8-D-Glc [6]

R'=C [9]
R%=D [9]
— [9]
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Fig.2 Structures of phenylethanoid glycosides in

Ligustri Lucidi Fructus
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Tab.3 Structures of flavonoids in Ligustri Lucidi Fructus

G EY g ik
1 i S R=0H [18]
2 K -T-0-B-D-ZEF WA R =Rutinoside [ 18]
3 FRFE-T-0B-D-LBHHREY R=6"-0-Ac-Gle [19]
4 K3+ R=Glc [18]
5 ARIBREFE R=0H [18]
6 AMRHE K -7-0-B-D-H A R=Glc [20]
7 Wit e % R=0H [18]
8 Kaemoterol R=0H [21]
9 XHE R=H [21]
10 VAR R=0H [21]
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Fig.3 Structures of flavonoids in Ligustri Lucidi Fructus
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Tab.4 Structures of iridoids in Ligustri Lucidi Fructus
i & 1 ik
1 G e R'=A,R?=CH;,R*=Clc [23]
2 10-BSEME Y R'=A,R*=CH,0H,R*=Clc [23]

3 LG RURER R!'=A,R?2=COOH,R>=Glc [23]
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4 4 R! :B,Rz =CH, ,R3 =Cle [24] ORl/ R R? R3 R?
5 10-534 014 R'=B,R*=CH,0H,R*=Gle [25] 1~21 2226 27
" 0._OMe OR!
6 L UTIIR R'=B,R>=COOH, R’ =Glc [23] o o
N 0
; 1"-0-8-D- R'=C,R*=CH,,R*=Clc, 26] o 0 §
Glucosylformoside  R*=CH,0H OR! MeO™ ™0
8 Lucidumoside ¢~ R'=D,R*=CH; ,R*=Glc 25 28 2
ucidumoside =D,R"*=CH;,R’=Clc [25] o OH o OH
9 Lucidumoside D R'=E,R*=CH,,R*=GClc [25] ELO/\/C[OH “zlj\()/\/@
10 B i R'=F,R*=CH;,R*=Cl¢,R°=H [25] A B
H
R'=G,R*=CH,,R*=Clc, .C2 OH
11 orpsy 0 T e [2] a0l 9
R*=H,R’=H,R°=H oG o oH
X R!=G,R*=CH, ,R*=GClc, HO OH OEt
12 TR } [22] OH
R*=H,R°=H,R°=H C D
R!=G,R*=CH,,R*Gl ?L H
= ’ = ’ . C7
13 S iR .\ X 3 [24] o _OH
R*=H,R°=H,R°=H o)
OYO . OH
R'=G,R*=CH,,R*=Glc, v o)
14 gt : ‘ [27] MeO
R*=H,R°=H,R°=H OMe
. .. R'=G,R*=CH,;,R*=Gle, ORS
15  6"-acetylnicotiflorine R* =OCH,CH, .R® =H RO =H [28] . v OR*

o R'=G,R*=CH;,R*=Clc,
16 Liguside A [26]
R*=H,R°=H,R°=H
o R'=G,R*=CH;,R*=Clc,
17 Liguside B [26]
R*=H,R°=H,R°=H

R!'=G,R*=CH;,R*=Clc,

18 (8Z)LTiFA [26]
R*=H,R°=H,R°=H
R'=G,R*=CH,,R*=Glc,

19 L TF G13 : ¢ [28]
R*=H,R°=H,R°=H

20 it R'=CH,CH;,R*=CH,; ,R*=Clc  [27

21 T R R'=COOCH;,R*=CH;,R*=Clc  [25

2 Ligustaloside A R'=A,R?=CHO,R*=H,R*=Glc [25

23 Ligustaloside B
24 Lucidumoside A
25 Lucidumoside B

R'=B,R*=CH,,R*=H,R*=Clc

[27]
[25]
[25]
R'=B,R?>=CHO,R*=H,R*=Glc [25]
[25]
R'=A,R?*=CH;,R*=H,R*=Clc [25]

R!=COOH,R?=COOH,R*=0H,

26 LUiiR 29
R*=Cle 2]
.. R'=G,R*=CHO,R*=CHj,,
27  6'-elenolylnicotiflorine [28]
R*=H,R°=H,R°=H
28 8-epikingiside ~ R!'=GCle [30]
29 Ketologanin R'=Gle [30]

1.5 Hipthk

B TR EEALA WA, N2 0T F iR 4
1R ENFE A 28 IRIITR WG S5 2 b2l oy
U A KR D 7-FE RSB A AT 0
L T T M e | RS TR A R
FPHE RIS BRI 5 FPOBEAL R, BRIIR 2 A AS
Mo FNG DR , =2 A R IR AR R A IR IR |
IR

0 OH COOMe

EJ\O/\‘{\/L,ORS FO N
0~ors o 0
0 HO. 0
Lo
HO
OR* HO™
G H
T AT REFR BRI S B AGE L
B4 2ot 7RG 2L A YLk

Fig.4 Structures of iridoids in Ligustri Lucidi Fructus
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2.1 SFEHCRERACEIRAE

FFEUR I ( Oleanolic acid, OA) & FLIh =2
G, HAE 7 18 9 HOCR fe e, Bt 4TI OA
BRI 2 % A T g, M OA 78 A & =
WAREAR, $E 78 OA 78 W b i ] BB A7 7 AR08,
XK E R OA SR AR =43k 31 Fh,
A48 27 B T AHACE™= Py A 4 F 10 AHACHE ™ i
ety Ar e 2 K3 1 AR =% M9,
M22 M1 M7 A RESTIJE OA Y C—23.C—26,
C—29 F1 C—27 {7 iy W JL 4% S8 L R 35 7= W)
M4 M7 M11 M28 435k H ¢—25 .C—26 .C—23
I C—27 {7 - 11 B 55 L 9k S Ak ST 385 7= MIS
I M14 75 H: C—28 5 C—29 Ab FE 4 1y 3kl
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Ji6 25 F L 724 M0 M8 FiT M26 4 AR 72 ) 4
MEAEH C—26 {72k 2 CH,; M17 Al HESZ OA 11
C—3 MR FEBIK A B 774 M2 M3 M13 7] g2
OA 1) C—15,C—19 Il C—27 i & A= S Ak I i
7= M8 M16 M21 M24 il M25 7] fE2& H: ¢—1,
C—2.C—6,C—23 I C—25 fii & 1= E AL &2 i,
ARG = 97 M31 FTRE R OA By C—28 i L1y
R M A TR 45 5 TS .77 ) M19 \M23 \M29
9 OA By C—6.C—1 I C—2 i & H= S8 AL R
A S I IE OA e AS [l b 3h i I ok 1k
H RS O, & LTI R EE 45T CYP3A WA
it A1
2.2 RERFRMAEIRAE

RESLMR (Ursolic acid, UA) &A= bE
Yy, B E AN ST AP R iR AR 5T
Gao ZEP H3E , UA 78 AP ORI ( Heoatomicro-
some , HLM ) P == B 28 [y 7 28 M 1 R Ak AN S8k,
SCYGFRMT, UA Tz 4 00 17 1 3096 R £ 0 i A
TR AL, PRI B IR B SR IR ((UAS) i1 AE SR W2 ) 4 A
FEFR (UAG) B I\ oy 2 NI o 32 22 9 TG 3% 14 19
RGEERTAI Y A R G A, B S BTR
CYP3A J&—FE (Y CYP450 i 2, H 5 K &R 4>
25 O, R B TR R &, A
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CYP2B il CYP1A (¥4 F, 1 1R 7] A€ L J2& M

CYP3A Jr 7 LA . I BT AE A i 3 o e 35 1
CYP3A [y cDNA JFFIREA A ], BA7 W a1 [e] U5
Pk o PHCAT USRI UA 7736 b A T RE %
) CYP3A HOSAI , 33 AT HE 2 530 UA 12 97
FHEEARAY IR R 22—
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Fig.5 Possible structures of UAS and UAG
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B (CeH,, 04) F B2 2 T OCEEBE (CoHy0,) , 7 B
2 RR 1 4rF 1 H,0 PP R B 3(CH,0) ,
Bl BRI R ERER 2 1) H,0 153
B 4(CsH,0,) o Tl X3 70 B 19 2 b, %
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3 ZHIBEA
3.1 HUEfEA

Lol RN EAER RN SR 2 e A BT
AER T S, HOE T 22 Rl bR A 2 A R R
Hu %6 38 53 F 78 L 0T 7 /K B 980 F 988 A0 1
KIHET LA EYE P21 SR T 41 Bel-7402
HH PR 8 A R T R4 M T Jeong AE U BFSE T
2 U H R B, & B R A AT L 5 1A
% Akt/mTOR 18 #5175 5 A\ JBudeg 4 e T 5 Ak,
TERSAE A PR USTMG 41 AL 1 /I RS 78 v | 3
T I IR AR

Wang 4510 % B4z o7 - Hh A AE SRR vl i /> fi
JRE MM A 25 D1 ( Cyclin D1) /20 g J&] 359 44< i
PEW 4( CDK4) B335, i 3 LI 4 A 08 -
BEAI, FHAS TR MR B 11 RE SR iR Ak 2 445 W s 4 i
HT-29 & BT LLBH W79 40 M i G120 it B B
Tl AR A A K LT T R S BOR R T [
fi Bel-2 Cyclin D1 1 CDK4 33k , 45 55 11 3L
fiti B( Akt) 22 %3505 08 I ( MAPK) 15 5%
T, VT Z A0 A N S R LS EL R TR i
AT AT 5 7 S R SR 0TS R F 3 (STAT3) FiI
Hedgehog 18 %75 14 PN 2140 1 45 T 9 240 e i 47

A
3.2 PiRBURIEH

2 0T T KB AT AR )N BRI RSE g 400 i v p
NEZHE (LPS) 175 S IigE SR FE K 7 (TNF ) - 197
Az I LB AR /DN BRI s 5 s A i v — PR
(NO) FIRTFI IR ZE E2( PGE2) I R HEHT 2 AEH]
2 U KA AT DA S A A AR ) Pl )
ARG B SR AL, T R 16 P T RE 8 a4 ] NO
F1TNF-o, £ 5y i 48 A0 200 (CAT) H A LB AL
it (SOD ) FAS bt H kit S AL i ( GPa ) 1 PR 52
A

B T R A UL BRI ST B 2 —,
LR CE F e B JAE LA BB MEP | SORE R T
IL-18 Fl TNF-o 765 &5 R & EEZAEH], Ma
SOV SE AR A AR P S IR ST T R L v
ST RGBT RAE B AL, &5 TR, 75 4
AR 1-B(IL-18) AT M BB A AR AE v, 5 L T
T AT LA 3 AR AV R i o o4 e il 179 2R 3 L 4 il A%
[A-F-kB ( NF-kB) £ WNT/B-Catenin {55 5 i {# 1)
VRO IR IR 0 R S SR R i 3k DT %
BRWREINGIAEN . shkisbeaE A2 —Fh LA
Sk I it B A5 A R AE A9 12 1 4 O M 950, Pan
A0S 3 ST B DR RERE AL AR | K B S BUR R
Ab BRI A g 20 A ASE AR e (g 20 B TS g, 30 S A
TR 1) S ik o A T A 2 2 5 7 400 AR 750 R g A
A SRR T LAE o 15 JE BE X A2 R (FXR) -
PE A Z 5K & (Ang)-(1-7) B9 774, T R FEHT
RIVEM .
3.3 PUEmEAEH

B R MAE 8 5 B B AE A A0 T
I L3I, 300 7] B 200 A e e W, 90 )
HIC B, FECE B T i Bk, &
T LR HE Y AT 4 HE 45 A0 BL T A TR K, 14 4 i
AN Il 19 TR, B4 5 e KRR R 4
UMR-106, Jil3# & 87 Ak ick B2 DT 34 55 22 47 K BRLY
B AR, SN, 2 0T KR Y AT ] B
BERTRAR , H00 BB 1) 78 5T T4 ( MSCs ) 19 1B
YEFE, A0 i 105 A BORTE B 4m f A Y  Ze ot
TR A RO T 38 A 0 ] A Ak N R 3
(BMD) G5 B THOUL S5 #4) A1 1HF BSR40 i 34 5 A
HHRPTER(OPG) & IR, X B & s As B A
BEEAD,

Ye 21535 11 western blot 4307 & B2 vl 1
FEREH AN M oAb Ft v B B AIK T NFATel F c-
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Fos 2 M ) F ik, ff RANKL 5 S 1 c-Fos Fl
NFATcl mRNA FER b 98 4t 2 0] 3 36 B
c-Fos/NFATe 38 % 2 ¢ 2 vT 1 410 i i B 200 B 4
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