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Abstract: Lycium ruthenicum is a kind of medicinal and edible plant with excellent health-care effect, which is a unique medicinal
plant in the desert region of northwest China. Phytochemical investigations have identified that the fruit of this herb contains a
variety of bioactive ingredients, including anthocyanins, flavonoids, alkaloids, and polysaccharides, as well as of fatty acids, amino
acids, and some trace elements (such as manganese, selenium, and zinc, etc). Modern pharmacological researches have demonstrated
that both the extract of L. ruthenicum and its constituents exhibit a wide range of pharmacological activities, such as anti-oxidation,
anti-fatigue, hypoglycemic and hypolipidemic activity, cardiovascular and liver protection, as well as immune-regulatory activity.
The chemical constituents of L. ruthenicum and their pharmacological effects are systematically summarized in this paper, and all
information presented here may strongly facilitate further investigations on the pharmacological activities of this herb and the
development and applications of the related products of this herb.
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Table 1 Main types and structures of anthocyanidins in natural plants
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Fig.1 Common glycosyl moieties in anthocyanins
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Fig. 2 Common organic acids in acylated anthocyanins
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Table 2 Fflavonoids isolated from L. ruthenicum

T &Y X FIE SR
7 Mg 272.25 7
8 MiFE-O-CHEE 434.39 7
9 E-O-ZHEE 580.55 7

10 Mg R-O-=FEF-7-0-C 742.69 7
W
11 Hit =R 290.27 24
12 JL%E 771.20 25
13 M R-O- =& - o 593.15 25
14 WZEW 3-0-EF/FEH 623.17 25
15 FRZER 3-0-EFHT 482.39 26
16 —EAMtlER-O-HE T 610.52 26
17 W &R-O-ZF M 302.24 26
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Fig.3 Mother nucleus structures of some flavonoids isolated from L.ruthenicum
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Table 3 Alkaloids isolated from L. ruthenicum
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18 Hfis 104.17 27

19 EHSEm 117.15 30

20 N-trans-coumaroyltyramine 283.32 12

21 N-trans-feruloyltyramine 313.35 12

22 N-trans-feruloyloctopamine 329.35 12

23 N-trans-feruloyl 3'-O- 343.37 12
methyldopamine

24 N-cis-coumaroyltyramine 283.32 12

25  N-cis-feruloyltyramine 313.35 12

26 N-cis-feruloyloctopamine 329.35 12

27 N-caffeoylspermidine 307.39 12

28 N!' N'-bis (dihydrocaffeoyl) 473.56 12. 16
spermidine

29 N',N'"-bis (dihydrocaffeoyl) 530.67 26
spermine

30 N!'-caffeoyl,N''-dihydrocaffeoyl 633.30 26
spermidine dihexose

31 N'N'"-bis (dihydrocaffeoyl) 635.36 26
spermidine hexose

32 N'-dihydrocaffeoyl,N'-caffeoyl 633.70 26
spermidine hexose

33 N'N'-bis (caffeoyl) spermidine 793.82 26
dihexose

34 N',N'%-bis (caffeoyl) spermidine 631.68 26
hexose

35 N'-caffeoyl,N'*-dihydrocaffeoyl 633.70 26
spermidine hexose

36 N'-dihydrocaffeoyl,N'-caffeoyl 455.56 26
spermidine

37 N'-caffeoyl,N'0-dihydrocaffeoyl 455.56 26
permidine

38 N',N'V-dicaffeoyl spermidine 469.54 26

39 N!-dihydrocaffeoyl, N'%-coumaroyl 437.54 26
spermidine

40 N-mono-cinnamoyl-putrescinef 202.30 24
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Fig. 4 Structures of alkaloid isolated from L. ruthenicum
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Table 4 Main monomeric and dimeric caffeoyl quinic acids in L. ruthenicum
i 5 wEY) Ry R; R4 Rs
41 1-O-Wn 2 7 1R caffeoyl H H H
42 SRR H caffeoyl H H
43 [ 2 5 R H H H caffeoyl
44 WA H H caffeoyl H
45 1,3- - WnHEREZE TR caffeoyl caffeoyl H H
46 LA- o2 T IR caffeoyl H caffeoyl H
47 1,5- ZWMHERE 2 TR caffeoyl H H caffeoyl
48 4R RER B H caffeoyl caffeoyl H
49 ARR A H caffeoyl H caffeoyl
50 LR C H H caffeoyl caffeoyl




T84

Chinese Traditional and Herbal Drugs 35 51 % %522 #1 2020 11 A

* 5889 -

MS/MS) FIZ ML (MRMD lfE, BHE
FIfC SRR FRsk R IR . RAt Rk A HigtJEg .
FERIR C. LRI B 6 PR i) i & 2 5y
7990297, 81.78. 13.71. 3.72. 1.80. 1.10 pg/g.
AR 24 B 220 TE R IR S W B A TE B B
B PR S| RARSE 22 P 24 B PR 438,
1.6 ZHREERS

MAEMRE TS EREZHE, TR 2T
JRE BT S] 16.74%3%, Ly B0 AR B 138
A AR i I i A 1 M BB A AT SR S alifk A3 3 T
AT 43 F RN 1.05X 10° 2 0 LRP4-A, 2
Wi BURAARE . EIUMEAE AR A, HA RN
1:7.6:8.6:0.5, @iy BFES ik, NEE
FIfc 4> B3RS T /KA EZ B LRGP1PL, Fifhzfr
FLEMEEE 1 LRGP3FUAI G i M e LRGPSH2,
Liu 559 LG R B SAAT K I 1 22 B (R B X
T8, BERFARpGHBhIRICT 2580, FHfE &
R T Z 44 NKREE 31.5 mL/g, fIh®
544.0 W, $EEUKE] 25.8 min. AL, Liu 25456 %k
I 2 B R KA 1 2 A — R PR A TS
1.7 Bt eERS

BRUA B JUF RS> 4h, B IR S V2 5
b2 m sy, ARG . EEM . MELRE.
I8 W 5 L4410 FH R DL 43 s M FEE T R vy S0V AH 1A
R AT T SEIEA BT A 2 SR AT SR S b PR B R IR
gy, SRR, EEMRHEA 17 FERER, =&
TR e @ IRAR AR & AR . Ak,
UM AC P TR R S E IR (EAA/TAA) 1)
JREDECN 55.14%, LFHERAIER /AR TFRAIER
(EAA/NEAA) HI 8453308 122.93%, & T B s
TAHLA (WHO) /BRE ERR a4 (FAO)
40%FH 60% FFIFEFF(E 441 PR 415 2 S A A A
B, B, . BESEE LR, B B .
By B BRI AL HAL B HE. BB k. RS
MNEFTL TR ICER, HE G H AR E A 30 g
LIS, 7K. 4 #a. 4 MEESE TR ABH
E X bk HIE AN E R mE, SH %A, EWEM
R IR A Z A BRAEIER, BHE T
TR CHEEITRRI 61.49%) JHER (& &g T RR 1)
16.69%) FAEER U JERA 12.5%) 25,
2 HIEEM

HEEMAR R M, RREARRIEEZ
HHPH 26 CRERAR D) 1028, BRMEEA

HEEE 58S EFAETIRESER . IR% %
MR, BEMAEAPUEN . PUEST. BRI
WL BRMLAR. PRAFYE . 5. TR AATT O
i 22 e 5 S5 A A
2.1 ImEMHIER

AL TS . SR 2R
RAFIIRIRPUAA ), M scin R, BR
M e B A BRI PUEARE 7T, R HEGHR
() AR R RS (DPPHe) [ HIFIERIEE, 2k
BEAMFIKRE (ICs0) A 0.164 mg/mL; X /)~ B 2T 41 g
L EANHISCR B, 1Cso 4 0.124 mg/mL; HEE
W o /N BRI TS B TE 1, FE BT B IERE P A
=g — % (MDA) ARG, ] R flN R ZhE
PRI XA K, s —E FEPoc Rl
A SEWTINR T I, BRI AT i A B AR 0~0.2
mg/mL BAEIMEAENE, HEAEHAE.
4b, BEMAC Z AR R AT IEEES), AA
R MIRC B 28 LRLP3 40 i S L B4
FEE AR G A THEIE R, H )N BRI R s 5
e ERBI,
22 EFER

Ni S50 50 R, B IRAMIRC A [F) 2 hE 2H 5y 38
A ZEK /N SR PUBRSE S T ROk i (8], 2R BH B M AT
K2 WA B AN FERE PSR- .
UL /N igl0. 50, 80 mg/kg BRI ZHE 25 d
Jei s X /N BREEAT 1 B IV SRR, [ AR
WILBER . MDA 7K R i R =% M FLER KT
JFF 55 10037 R S A P AL (SODD 3 M 254845
WEFE R I, SRS 22 W ] i ik 3 560 BRI 375 0 T
) SOD 3, [ MDA HIZKF, S8 hniLkE R
JERE IR it &, BN BROZ 3 5 LR A T i SR
FOKF, HEmTIA Bk /N BT 55 R AR
2.3 LMERPIER

PRI EES2F TR B, BE S AT 6 €6 mT BRIk i
ANEAARZEFE AR 1 Cox-LDL) JIF 8N fik 4 J2
4iffi (HUVECs) SMfifndifif) Go/G A K&
T2, 27 S WL R, G/M LXK, [R5
A AR A e H o s (GSH-Px). SOD.
IHAALIER AT, P MDA [KF, 15 FIXE 4
MR R, SRy O M . SR A A4
PR RIS, DLRRMIAC ., HE . WA B
W, WA, EERN ox-LDL % S I P R 40
W FURBEES (LDH). MDA. —% /L& (NO)



* 5890 - (X ]

Chinese Traditional and Herbal Drugs 35 51 % %522 #1 2020 11 A

B SOD VoMM E S dabn, HATINR, 45
BRE, ANFEFREIEOIFYAHH ox-LDL %51
ML PR A S p 5 4, G rp 2R S AT A € 1 T 10
(RN E SSLEETS
2.4 EBE{EA

AR S S 3 0) R B b AT I I 1) 3 i A AR
AT TWEFE, 30 B SR AT i s B E A K
B IR 2 A T IR, ELSCR A TR AT .
25 3 S AR 5k LR SR M AT P E B AR B SRR
3 e A e AR LAEE (14 /) BRI P 7K P v AR o ot 48
TR0 . Tsudal> 15583t — B 5 R L, B MR
(K6 (0,7 S 40 R T A e AR I 40 F Th B, M
M AT LA A 25 R S A FREAE
2.5 PERIMFEER

[ e SES63 1% /N B ig 20+ 50 80 mg/kg BB
FIRC IR SEZWE, ip DYSmENE 5, TR MIAT RS2 b
7B S PR AR Y CIfB% > 11.1 mmol/L) 2H LB AR,
IMRE S B K. B4, Zhu 2RO 50 R IR R
AT SR S H (1 SR 2 2 PN 7 28 A% - A}
AN o-BE 7RG A BORIIIEIER, HAd s TX -
P Ve B BT TR T AR SR A EIAE A, 1Cso
4398 0.5 5 mg/mLo BT o-JER AT o-HE 2
2 LB SR SR I I DGR e, A W PRI BT ¥ 11 O
AR AT, RIAB AR R B AT SO BE PRI T BE
A —E BRI R o
2.6 {REFHPEER

TG R I, B AL T R KSR AT B
RSP N EREEE B . KL ARAEEE
filg S FAH 2 MDA [7KF, 2 m T gih i tb
B K, I HoAT DACSCGE A I S50 A 1 40 4075 22
A, e IH B MRS GRS BT BT ot I 4
A MR ER. A, Lin 25050502 R M
S S B B A ] G Gk B 5 IR R VS AL R B
(AMPK) 1558, Seffm e 5 r AR 1
eI o skl SO0 T I, B SMAT AT R i
132 Bl K BRMLIE 2 28 4R B R 7 TNF-a 1L-6 11
a3 I B R AR IR B B 4 -1 (ICAM-1D) 3R
i, RN A M SORE R F TL-10 FIor ik, HEim
R 52 ROSORI RE 7T, R ENUR SR T), SRR
BB B R A B R
27 ®REBABER

R EEOE T XS BY BRI s
R HI A HHRLE . 204000 C3b 2 ARTEIR R,

3 liE BARMAR A RERE, 4% T. B A
MO 3G HI 0T A 4 RS 21 48 i 5% 36 D Re
gh LR, HMAC B X AR R . LA
g% MMRGREEIA — eGSR . BRI
THEEMZHE LRLPAA BA %l ER, &
ek BRI T, $m AR RS2, BRI AR
ARG i R 8 1 /N R e Th REAIR T I3
YRR, ET AR T R AR AAC (N B A T R
RSER, 45 R KRR ARG HE (100
mg/kg) LR T d J5, MBS SR /N
B R 2 P W i A e S v g, R R AR AT 6
B0 PABA PG e 3 e 3 AT /N BRAT — 7 1) B SR G i
YEH
2.8 HZIEER

SIS A B LR 0, Bfihegtes),
B BRI E A . BRI, BRI SR
M EHAERE . A B8 MRS
MU RERE . KT 6 e A ROER, HoAxy
S v T A BR T A B U B N 00, fEE R
JRAETE ZAE AR RIS Tz o781, AT Ay
EH =T EWESNEY), 2RISR AR
R LA AT DA s ) o A BE AR )
3 HE¥

A U0 P B MAD L A N B e AT
(B 2 e VAT TR FOTEY, SRR SR
B, /NE R SR SRR R Ot = (LDso)
KT 24 g/kg, RPBRMICORET LHERDR.
e REERIR S KR, DR TR B
MRz R8s . BR A FE VDT I B M AL Bl M iokr A g X
s R NIITE, S BAAC (0 = s EL
RN LA SRS aE R, nT LA E 2R
MR AN B RAR AR, %4k, It
Ab, XIPK UK & U DLF5 T B AT 26 U Caenorhabditi
selegans 1E N EW), W FC I, BPAT = BE (300
pg/mL) MEAETE F=AEH 24 h %55 TR AT 2k St 0
S 1 S P B RN
4 FHENRE

AR, BEAE RS S DB AR APt 5t 4
AR H KR, 222 B [RIUE 524 (A0 5 B oy e
G EE TR N . R ARMAC S AR N —Fh
HERRARGEMREES, O ZHTaEMsM
TR SAT . SE S HAT SR SN o (A2 B 15 2
TMBWT, EIERNZAM PRI T KRER



T84

Chinese Traditional and Herbal Drugs

ES51% F228 20200511 A * 5891 -

WEVERIRIR ) (e, S, Mk,
ZHESE) AEFRMR (AR WETRE) . I
25 B AW FUAE S8 B R M AT S S TR O B S
. PUlED7 . BB, RIMAR. PTR. PRIT RS
ZRZGEAER, Heza, o, Z2EENZGRMNH
Hedho HEFEERIZ, 27, KIS L
T AW, SRR 3 BE TR R 1 R 20
BOR, IO H = K A R — AR tHEOR
Phio BtAh,  HETCA BT B M R R S
SRR 2 G, B RN o itk DL B i A
J o3 4853 BOAE RIFLAIBIE FEU3 A0 TR R B Beo A,
RRAT o B A G T Je J R A AC 1) 0 L 40 Jo A i A
PERIALAR L AR A Ak B R B L By RN A 5
M2 TSIERIE T . (RIS, 25 RS 3 FR AR ACARAT AT fiE =
HAH A E M, S AFGTOUR (i
AR Efb Uo7 i AR, AR 2 biig
Yo/ E 2 1A £ L B A 4 2 B AR AT 7

SE R

(11 ERER S EEYEREE RS PEEYE B
67 55 1 70 M]. Jbnt: BREHRRAL, 1978.

2] FhEEEE, 9k WM, S EOERSHREELS
Py St (0] E R R, 2009, 42(3):
996-1008.

[3] Chen S, Zeng Z, Hu N, et al. Simultaneous optimization
of the ultrasound-assisted extraction for phenolic
compounds content and antioxidant activity of Lycium

fruit  using
methodology [J]. Food Chem, 2018, 242: 1-8.

[4] EHEH, g, PR, S RN iR R
P JHE P LW 46 Th R O e [3]. o I R 24 3 2k
2019, 35(3): 261-264.

[51 X 4, dkilgEE, o9, & B B R
PUEAIEMERFT [7]. &8 TR, 2017, 38(4): 94-
100.

[6] Zheng J,

composition and antiox-idant activity of wild Lycium

ruthenicum  Murr. response  surface

Ding C, Wang L, et al. Anthocyanins

ruthenicum Murr. from Qinghai-Tibet plateau [J]. Food
Chem, 2011, 126(3): 859-865.

(71 FENESE, SEAL, fAkel, 55 AR A R M
WUCRE Z WAL [0]. B ARME R, 2014,
47(22): 4540-4550.

[8] EigZE, #k W, W =, & BERMITH S E A
AN MG s e (7], FraRImve K2 BRF
SRR, 2012, 31(2): 43-48.

[9] Peng Q, Lv X, Xu Q, et al. Isolation and structural

[13]

(18]

(19]

[22]

characterization of the polysaccharide LRGP1 from
Lycium ruthenicum [J]. Carbohydr Poly, 2012, 90(1):
95-101.

M BT SR 1. AT 1 A8 40 1 o B AT
[D]. db&t: AERTRERZRE, 2014,

EIESE. FESRMIAC 2 W) A 2H B PR TS TR R AR SR 1
WHFT [D]. MAt: MRURMLKREE, 2014,

Qi JJ, Yan Y M, Cheng L Z et al. A novel flavonoid
glucoside from the fruits of Lycium ruthenicun [J].
Molecules, 2018, 23(2): E325.

O, B, MR, & AR B ASME
TR G ERMRYES T [1]. Wb B2 25 K724,
2017, 19(4): 35-39.

FIESE, MR, EA g, & RIRMIICE G S RN
SEJTVEREFC [J]. &k Tolk, 2012, 33(6): 145-147.

W EIE, Hh. BRMIRRSEORBLHRE .
R E SRS IR, 1995(2): 5-9.

SLLA. G2 R E R G S AL 5 3R
fib [D]. K3%E: JOEH T K, 2015.

Hu N, Zheng J, Li W C, et al. Isolation, stability, and
antioxidant activity of anthocyanins from Lycium
ruthenicum Murray and Nitraria tangutorum Bobr of
Qinghai-Tibetan plateau [J]. Sep Sci Technol, 2014,
49(18): 2897-2906.

Clifford M N. Anthocyanins-nature, occurrence and
dietary burden [J]. J Sci Food Agric, 2000, 80(7):
1063-1072.

oo, O, WENE, & BRI O RR
MESMEE [J]. R STTR, 2014, 26(11):
1797-1802.

Ricardo da Silva J M, Rigaud J, Cheynier V, et al.
Procyanidin dimers and trimers from grape seeds [J].
Phytochemistry, 1991, 30(4): 1259-1264.

Bagchi D, Bagchi M, Stohs S J, et al. Free radicals and
grape seed proanthocyanidin extract: Importance in
human health and disease prevention [J].
2000, 148(2/3): 187-197.

Plumb G W, De Pascual-Teresa S, Santos-Buelga C, et al.

Antioxidant properties of catechins and proanthocyanidins:

Toxicology,

Effect of polymerisation, galloylation and glycosylation
[J]. Free Radic Res, 1998, 29(4): 351-358.

Wro R, BABEHE, SCMF5, 5. BRI HIPTE Ry
ST Ry REIME (7). HEERESAEARE, 20110,
31(15): 1305-1306

BRPH K, &K, BAe, 5. BIRMIIC IR SEAL 2 By
W [J]. " ga#t, 2012, 35(10): 1599-1601.

Wu T, Lv H Y, Wang F Z, et al. Characterization of
polyphenols ruthenicum

from Lycium fruit by



* 5892 -

T84

Chinese Traditional and Herbal Drugs

ES51% F228 20200511 A

[26]

[33]

[36]

[37]

[38]

UPLC-Q-TOF/MS(E) and their antioxidant activity in
Caco-2 cells [J]. J Agric Food Chem, 2016, 64(11):
2280-2288.

Yossa Nzeuwa I B, Xia Y'Y, Qiao Z, et al. Comparison of
the origin and phenolic contents of Lycium ruthenicum
Murr. by high-performance liquid chromatography
fingerpriting combined with quadrupole time-of-flight
mass spectrometry and chemometrics [J]. J Sep Sci,
40(6): 1234-1243.

WRoBdh. SRRMIAC I BB AR ERE 7E [D]. dbst: dbsid
LR K5, 2018.

WAL, KITS, AR, . RS B H ROBT AT
HERE [J]. BESEZEIR, 2009, 15(24): 3788-3789.

XIMEAR, FRaesE, AR R, 2. SEARMIICA B RHMIAT
R SR BRI E (0], e st E, 2012, 29(2):
694-697.

AU, RIHAL, FLEEN, S5 BB D e S B
[J]. FRFEHARELA, 2009(2): 44.

VIMBAL R E, HER, B, 5 BRI
ERRAERT T (7] PEALZGAAEE, 2015, 30(3): 236-241.
RERT . R RMAC T P B2 AR AR L4 B 5 [D].
B LK%, 2015.

A, ERUE, B, . 5T UHPLC-MS/MS %
e H e BAAC TSP IR R S & (0], e
mEHE, 2017, 33(5): 265-269.

Monteiro M C, Farah A. Chlorogenic acids in Brazilian
Coffea arabica cultivars from various consecutive crops
[J]. Food Chem, 2012, 134(1): 611-614.

Shao P, Zhang J F, Fang Z X, et al. Complexing of
chlorogenic acid with B-cyclodextrins: Inclusion effects,
antioxidative properties and potential application in grape
juice [J]. Food Hydrocoll, 2014, 41: 132-139.

FER, PROK, REEE, 55 SRR, RaERR A X
K AT B A0 B AL (0] & & RHE, 2014, 3903):
228-232.

FASRAR, T ORI, B, G5 BRI B i M SR B g o
EAAIIRTSE [J]. B aEE, 2006, 27(2): 128-130.

Lu H T, Jiang Y, Chen F. Application of preparative
high-speed counter-current chromatography for separation of
chlorogenic acid from Flos Lonicerae [J]. J Chromatogr
A, 2004, 1026(1/2): 185-190.

2, N PR, BRaE, S OBTIEBAAC 2 BRI
LG BENGE [1]. BEERAFE, 2001, 14Q2): 164-
165.

Lv X, Wang C, Cheng Y, et al. Isolation and structural
characterization of a polysaccharide LRP4-A from
Lycium ruthenicum Murr. [J]. Carbohydr Res, 2013, 365:
20-25.

[41]

[43]

[51]

[53]

[54]

[55]

Peng Q, Song J J, Lv X, et al. Structural characterization
of an arabinogalactan-protein from the fruits of Lycium
ruthenicum [J]. J Agric Food Chem, 2012, 60(37): 9424-
9429.

Peng Q, Xu Q S, Yin H, et al. Characterization of an
immunologically active pectin from the fruits of Lycium
ruthenicum [J]. Int J Biol Macromol, 2014, 64: 69-75.

Liu Z G Dang J, Wang Q L, er al. Optimization of
polysaccharides from Lycium ruthenicum fruit using RSM
and its anti-oxidant activity [J]. Int J Biol Macromol,
2013, 61: 127-134.

Friemn, Beie, FF I, & SEARBFARRMCE
FRR AT (0] AR AN EY BRIR, 2011, 33(3):
60-62.

MOOWH, BB, MR, & ONEDT R A R
TCE RN (7], WL B 2K R,
2017, 19(4): 35-39.

Z gt BEMIK ORI D] L #RINTER
%, 2006.

Z ik, R, IR, % RIS S B
S E AR RS [J]. & s RS, 2010, 31(13):
259-262.

XUBENE, AL T, TEREE. BRMIAC 2 B 4 B Al &
PUEALTENERT TS [J]. & Tk, 2016, 37(12): 134-137.
X P, B B, EREERE, S BAMCH 28 LRLP3
UGt PUEHTEIE R i e (7], =4 ARl
%, 2016, 37(2): 261-268.

Ni W H, Gao T T, Wang H L, ef al. Anti-fatigue activity
of polysaccharides from the fruits of four Tibetan Plateau
indigenous medicinal plants [J]. J Ethnopharmacol, 2013,
150(2): 529-535.

VEREAL, BRIRES, REFEL. MBARMIRC I SE 2 REhuR ST A4
Yah g K HALRIAE R [1]. &R AL, 2009, 34(2):
203-207.

MO, A 3, Bk, A SRIAUIACTE B X AL
I B I 2 A B0 L8 P e IR R DR PE R 0], P
22tk &, 2013, 48(8): 606-611.

FRE, & g BAMRLSEEELRES 3], W
B EEEEZ, 2012, 23(5): 1072-1074.

2k, B, 1 N, & BRI EENEEL
/N BRI G A G Bl AR R [J]. &Rk, 2007,
28(9): 514-518.

Tsuda
anthocyanins; possibility of preventing the metabolic
syndrome [J]. J Agric Food Chem, 2008, 56(3): 642-646.
PRI S, A SR AC SRS 2 B8 A & S P08 7 | PRI A=
WD T [D). & ARTF: Fradihii Ko, 2007.
Zhu J Z, Chen C, Zhang B, et al. The inhibitory effects of

T. Regulation of adipocyte function by



T84

Chinese Traditional and Herbal Drugs

#Es13% F228 2020011 A + 5893 «

[66]

[67]

flavonoids on a-amylase and a-glucosidase [J]. Crit Rev
Food Sci Nutr, 2020, 60(4):695-708.

OB, FET, ok E, F BRI SRR
JH O I OR3P BT SEAE R s (0], s 5
I R Z53E, 2015, 26(2): 192-195.

Lin J Y, Zhang Y, Wang X Q, et al. Lycium ruthenicum
extract alleviates high-fat diet-induced nonalcoholic fatty
liver disease via enhancing the AMPK signaling pathway
[J]. Mol Med Rep, 2015, 12(3): 3835-3840.

sk, BRI, S0 M, 45 BRI KREsh
B I PR VE R ORI PE L [0]. AR 2B
%, 2015, 27(1): 85-89.

LN, FORH, BR OB FRIRMIC (3N = B A
Fd . MR [J]. B BEARR S AR, 2008,
20(4): 6-9.

Liu Y, Gong G P, Sun Y J, et al. Isolation, structural
characterization, and immunological activity of a
polysaccharide LRLP4-A from the leaves of Lycium
ruthenicum [J]. J Carbohydr Chem, 2016, 35(1): 40-56.
W, BWRH, B B, % BRI ERY B
MRS E BT [J]. R BEEZARE, 2008, 27(1):
29-30.

M &, #E-F, b, B AN AC BT 2 1F F A7
[J]. SEHZP51IRIR, 2015, 18(10): 1147-1150.

Medic N, Tramer F, Passamonti S. Anthocyanins in
colorectal cancer prevention. A systematic review of the
literature in search of molecular oncotargets [J]. Fron
Pharmacol, 2019, 10: 675.

FRESG, HL0E, TRIEM, . BRI RS-
W RCRAF T (7). B S I K, 2016, 37(1):
26-29.

=X, X IR RAEH RAERBH BT )]

[68]

[69]

[70]

(71]

[74]

(73]

[76]

[77]

PRIRARLA%E, 2007, 7(4): 1095-1097.

2B 6T R BFERE R BRAL R 452 47 B R 4
YEM [D]. P92 SHIUEELRSE, 2013,

VPR, BREEAS, VRIEEE, & BRIAUMIAC IR I T A A
b EET A R IR AR SR [J]. T E P EE GBS AR
HH, 2015, 13(14): 29-30.

g EOE, WG, & BRMKGREEY
7 [J]. A, 2007, 28(7): 470-475.

XPKVK, HE, M &, & BAUAC R IE T Rk
FREL T 2 Al Joht 2k s 1 A0 25 i s ma AL AT 3]
FH & 2016, 30(2): 122-126.

Ge G B. Deciphering the metabolic fates of herbal
constituents and the interactions of herbs with human
metabolic system [J]. Chin J Nat Med, 2019, 17(11):
801-802.

Liu X Y, Lv x, Wang P, et al. Inhibition of UGT1A1 by
natural and synthetic flavonoids [J]. Int J Biol Macromol,
2019, 126: 653-661.

XFE, B Bk, R, % RN UGTIAL
R R FBERE (1. 25N 05T,
2018, 41(5): 716-726.

] f, T B, REUEL GE CHEAE RS S A0
F P450 BRI EAE AT FIRERE (1], hEZy, 2016,
47(11): 1974-1981.

Wu C, Chen W Y, Ding H Y, et al. Salvianolic acid B
exerts anti-liver fibrosis effects via inhibition of
MAPK-mediated phospho-Smad2/3 at linker regions in
vivo and in vitro [J]. Life Sci, 2019, 239: 116881.

Cao G, Zhu R Y, Jiang T, et al. Danshensu, a novel
indoleamine 2, 3-dioxygenasel inhibitor, exerts anti-
hepatic fibrosis effects via inhibition of JAK2-STAT3

signaling [J]. Phytomedicine, 2019, 63: 153055.



