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HA RN B B S« BRIRIRIT I3 THLH L R
TRIT RN 2k YRR B 204F A4 - 1f 12 18 52 5]
HA. BRI UER, MiAd 5 B9 AL 288 (Ly cium bar-
barum polysaccharides, LBP)HAR-IF4FME. 7Ed 10
104EH, FRATANHAAT 5 /N 38 ) 22 Fh sl YA AL AT
PROFFEUERT 1 FAC - B F 2 il o %t A bE It . A%
WG i AR IR AP VR . 5 R sy
995 114 1 A R R B DT B AL S PN B T, AL
RV O AP ALE AT AT e B, JF 7l
PRIV A ifill 8 WIS RTR YT A DRI, AR SCBTE 25 )
Fe A2 B3 ST AR DA R A B 5l 43 A A
PR AT L, AL B — 2B A
SO AR

1 Fopd i 2EEYE R 5y

Mitd iR G LR s, B 25
KAF AL, BT AHIRL T o3 B4 T 18043 F /)N
SRS, FEAREEIRE. KREE FUR
B ORIERZE. GRS, WS, &AL
W S5 HoAm 2 A, MIAC TS R A i) L gl P 1 e
N AEA R, AL R, DRI RIS 55
BT AR Z B2 . DAL RS e sl o AR 1Y
TRE. DML RIS B AL
Egiegmant.

Mt ZHEAEAAL T BT 5 Lh il ok, 29 Al 1
RBHA5%~8%, HETCMMIAC T o B4EE T 297
. MRS 2RSS T R IR A RIMIAL T 35 R
5y, FEZPPE IR gl Rk A BRIPTR . PR
ARRD . PO SR 2ot et
e —REE s, BT R T s e 7
T0FPZ ISy, AARAFRNREGY . 6FF T
RBRUEY . SMARIRREMEGY . 2R GRS
PRI IR EEEAL A WA, XS TT fiE
HABRIEMPOEZ/ER. BT RS or s 4
FE T 66T ARG, ALFE 4R AL RS i 2
Sh. 21RNBERE AL A M A LR A B A S
o, HAC RS MR A S B T A X BT K
RN (Alzheimer’s disease, AD)H 25l T4 745
FERMAF ST AR R R IR —2 5 S5, FEIER
EKGREIE TR ). % AE R sh WA AL v i 7
ERVIRHTADZY AL, B ATAFIAL T rh i3 B e 1 135
b E, Hrh DIMFL 202 (zeaxanthin - dipalmitate,

352

HAh
9%

e
9%

B (MR ORI T /N T B W2 LT I fl. &R
F KRR BEIRISAIM RS YR TS RN T
RLES

Figure 1 (Color online) Classification and proportion of small
molecule compounds in wolfberry. Nitrogen, phenylpropanoids, glyco-
lipids, and terpenoids are the main types of small molecular compounds
contained in wolfberry
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2.1 eetEIFR

I3 B 1 T 9 2 — P H R 0 B 8 1) JHF I R A,
HRTE & BSMAT 4T . 2. . THIRE. 2
T 5 9% B (hepatitis B virus, HBV)FIN R 5% 55
(hepatitis C virus, HCV)EYYJF vl GBS A& e Rt 14 T
4, PETTSEOFAE LA, PR PET 28 S BRI Y
B A A I DA R —. 201 54FE R DA HLUE
A i — A R R A48 1, BRI R B Ah T
T NECR 13477, SERGRIET- ANER (3TN, JF
HL TR BRI YL S T A B (106 7)) FEBR IAET A
(4477). HH96% BT i T2 01 e T i
[, KZH(66%) 1 HHBVE R, 20164F, 4Rt
MAGTH2 HEHB VIR YL B3 3.5%, 25T NEA
Pk, IR T AR A U KPR X (145 37
FOBIPRR R R 75(6.2%), FLUCRAEM X B (6.1%)".
147 10%~15% 912 PEHB VIE YL & 2[Rl B YL HCV (R
ZRULE TS TR 2R, 5% N2 DRLT 5805 7
(hepatitis D virus, HDV). HDV{5 Z/F7/EHBV/E&YL, I
H AR PEHB VAT HD VIS 7 475 B i i 2 X Ja
FIRFITT AR 2L R0 Iraesk, AT & T 3o



P A

FERRRET I, B PEIT A LA G E . PR, 2
Bl T2 2 A7 B B YA SRR B 25 9 oK O e
JHF9 36 U T 0, A7 46 B 0 PR AN A 25 5 S
KIRDTWIPUIT SR B I BIFIE — LIk Z BIAR 22
BT, AP ATEAEE RN R G ARG TR
JIfi P IF %% (non-alcoholic  steatohepatitis, NASH)/)N FlAx
AU, JHEIEACHH ZEBLRR BB HBV A il 4/NER
HRMIFCLLR G, R I a5 48 DUBCRIINE £ 3
T A ER I T R, HFRERR 7 AR 25 AL AN 2 5
RWAFH] THEE. oAb, FRATRM, WACLLR AL i
AL S (catalase, CAT)FEEE ALY AL (super-
oxide dismutasel, SOD1)3HT A ALMFIFIL, FRITELL
NI MR IC ) 36l B 1% R (3-nitrotyrosine, 3-NTR)
FIPN W (malondialdehyde, MDA)EE, RIS
BEE F-o(tumor necrosis factor-o, TNF-a). HZHEA
Z-1B(interleukin-1p, IL-1P). 4 }fi/ Z-6(interleukin-
6, 1L-6)% {2 4 240 i A —F 1B A% 4 it Ak 25 1 - 1 (mono-
cyte chemoattractant protein-1, MCP-1)f#) 31k, FHH
filcaspase 3/7FISHYTEPE. THHEZAE, /MR IR
FOLL R G AME RN W] W @R A, X Segh R, Mfd
R BEAPUEM. PR PUHTARRME, ATREEIRYT
TRREVERT A BOVRTESA P RIS b, JHes A 2 A1
ab i RS AACHE IR & POK R e 1R T8 SR
JPAR, R BRI A O AR BRI F R A PR R AE F)
XS BREH (B IR K R A8 )R T8 M S R 5 9T AL
T MACRE R B T DU I D RE R A L 3
HBeAg/fi-HBe(Z el 5/ 2 fFebiti) L i R, (4
{XHBV-DNA(Z AU RAHFEDNA) K- H ] UL, #g
FEMERR B R 8 M: CRUH R IR Bh 25 i ).

2.2 AERS PRIV

G PEAS W PE % (non-alcoholic fatty liver dis-
ease, NAFLD)&—FhIETFDRS I A5 DR A2 AT
Joa, FERFOE S A R A B D HERR, 5 e 5 S AR RN
AL S BRI Y. NAFLDH % A URE . HEIR
WAL S8 S5 A 0 TE, 2R G IR EER ALY
— U AR, FREBUR AR R RNAFLD R £ 2% 2
HETE, BF] T A25%00KF, FESKIEA SR
V5 BACRE B A W L R A A b Bl i AR 3 ST A e P
NAFLD W] ik — 573 Sy AR5 1k i A8 1D 22 14 (non-
alcoholic steatosis, NAS)FIAETHRGPENR I HENT % (non-
alcoholic steatohepatitis, NASH). NAS/Z K HA1EHAT

PR, FURPAEAE T 20 M b A A 187 5 1 i 1 A 1 kA
i, FFAnMEsi s NI, AH, NASHERHESEAF
TERRI AR FNAAE, AT BORFEAT £ 4E Ak 14 T 40 45
Y5, I HA—EILRE R, NAFLDAYIEA
KA Rl R AR S A R AR P s O 4 pE
BT 22 BURPY, SR R R RS AT AN A 5
Z I NFERSNTAL, iR Bt Ak, fedE R
A1) O S R e U  E- Wla R 72k s i1 o Do I S IR @l K= A
N, 2 INE O S AE . AN, T E
WG 200 - K up ffer 20 At v] B BRI s, 10 1 i & O 46
Y, R AR IR R B TR LA
/DN EREE— EENAFLDRY IR, (H M A E—
FEE O A BRHLIA A T 2531, KR wrse ],
FIFC TS B X SRS P R D - EA — 2 IR P RICR.

Lin%5 A\ P70 £ 6 J& K ifi: 1 AMPK (AMP-activated
protein kinase)-a2 % PR i /)N B AR AR B R AT 118
JE, & B AT T AT D8 e 2Rk A 10 SR AL B, TS
AMPK-02, H5RZERAARAYITEE, MG/ UG T
Bemietk. Lige NPY25 v CSTBLI6I/ N LA M F I
NEIRE . ElE 100 mg/kg LBPERINIA R 24)H. 45
AR, LBPAIEGE S AR5 T FINAFLDRE AL/ R
(R 7 43R AR BRAR A &, HALH T B2 LBPiE 1
WG AMPKBERR AL, 00 AH B 5 o4 S A e
(sterol regulatory element binding protein-lc, SREBP-
lo)MiZERIR, FFREARRII G LA M mRNA R 3R
ik, B2, LBPi# i AMPKAK# i PE #1525 5 SREBP-1¢/1
SPUIR VR R, DA 2K 21 T AT e 8 i 105 1 1.
PAb, B Misirtuin 1(SIRT1)ZEATZH MG A G 315
RIFFENEN. T2 A% 3, LBPA] LU L SIRT1
WS 5 (M FENAD /NADH € FiHSIRT 1 Z
PR A TG PR e FFLK B 125 Z b FNAMPK B2 tk, M
i A 15 TR ) S A A FH DL R s R ik, T
PSRRI

AW R TR, TEE IR S
NASHK BRI b, LBPREMS B g GBI E A £F 4
1k FFPBE R A L BN SA AL N 3. SRR B TR
FNASHA FUFIE P e R 28 11 I8 g3 n, - TGF-B1AN
a-SMA )5 KF FiR, SMAD2HISMAD4#ERR 1L /K
ST, FEEVIRGN i (hepatic stellate cells, HSCs)F4k
BOE. YLBPIAYTALFESS, TGF-B /SMADIHE %4 11wk
R ALK - B B, W AL HSCs it i/, Ui LBPH] L
I R R AT T k. BeAh, LBPH] Lt
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REAR I SREBP- 1 ¢ Al S A ) A S B0 AT 2 R y2
(peroxisome proliferators-activated receptors 7y2,
PPARY2)JmRNAE L, NI RAFEY(TNF-a. IL-
1) AL IR TR B (MCP- 1) e 15K, 554341
K F«B(nuclear factor kappa-B, NF-«xB)ill 15475,
HEMTR IR A5 V. Bohm, A& 90, NASH AR BRI
FHLBPJS, A MRS (ANAtgS FILC3I) /K 2% FiH,
T At W £ R PR (AN R AL mTOR Flp62) 7K - Hy
BRI, Zi b, MRS 20 T RE G i AS [a] i AL ) Bl
NAFLD/NASH, 45781554 5% K FNF-xB. MAPK(mi-
togen-activated protein kinase)Fl [ lis 20 Fefi %
i, LBPA] DLt 4 il € K P450 2E1(cytochrome P450
2E1, CYP2ENKIPESE S bR, WD PR
RA UG 174, DL 3k pS 3R Y P U5
FIANE R AR NASHA B P4 g R T2 KRt
&b, LBPi&H] LU 15 PI3K/Akt/FoxO1. JNK/c-Jun
FIMEK/ERK 25 SR e 55 R T A G AR 3 NASHS |
RO, Ak, e H =R = FUR(MCD)
Vi FAINASH/N A, IRELBPREN] 0 22 fFNASH
TSRPS0, G045 M 45 PN e % B (alanine amino-
transferase, ALT)F14 W 4% 2 liff (aspartate aminotransfer-
ase, AST)FIAACET b, BRI RAESN . £F4E
PRI T, LBPA] LUE i i I NF-kB-pS0 ) ik 1
PELLBNLRP3/6 58T/ IMATE H 80T , 3 170 A F4E T HE
P B

2.3 WRSTEIFR

ARG 2 20K v I HS R 2 I S B A Bk g T FH )
= R Y, RS PEITR (alcoholic liver disease,
ALD) 25 PR Ay kG i FH 1 5 | A2 A JHE 43 493 F1— &R 371
AR, FEIMIR L, ALDALFERSPESLAl AR I A2 (alco-
holic steatosis). #AEVENRIH(alcoholic fatty liver dis-
ease, AFLD). EEVENT% (alcoholic steatohepatitis)Fll
RS M PR 4L (alcoholic cirrhosis)®. # 2 H AT, BARAE
JURIHT 5 () 3 1) 2259 (AN P8 SR B8 DX 308 ] 2599 IE 7
HEATIE R, BT 26T 25 P R RS 14 s A
A RIRIT IR, AR YT vk RAEAE R A LR il T
31 T THE BT 52 7 452 Wi T R REAR 4 MU IR B34y H g ).
bR Tkl 5k, ALDREE AT iR 5P, ik
SE N T3 VRIS v Pl

ALDRY AR LT 2 4% H M A, SNAFLD
AALZAL, TRE HMERR e ERALE]. Horr, R
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AARARE ), a0 CREFITE P4 (reactive  oxygen  spe-
cies, ROS), i W1 ELIE AN R & ALD X 51 F HAbAR
IR ) EEE AR RN . R AR, B
Bl 2, W SR 41 AR %) 200 €2 R PAS O R i A C it
KT, RIG R A WK LW R A R,
VE RS AC i b a] = 4, ] DAGE 4 b H R (glu-
tathione, GSH)ZEHT &ML AIEFERTIM®Y, ROSKTF-TH
55, SRR, S Em, 2SR TT L
51 U 1 B- S ARl A g 7 A g, DA T 5 35U
U PR A ) AR A R 4 A D s K S B
KR PEROS T i B 3 fih & 4= B VR S RE VT, ST NE-
KB, {EdF RPN FITNF-0. IL-6)HRH5Y,
D e N SE=R AR & A Wo T ST A7 S s ! e
MRS TE . JHE IRFEREFLEALDT. Beah, 25 S
M) A S AR 2R A R S AT R, ik S 3L
Hranfa AT FRT, 2R W E PR RS H LA )
AT KB, KA 2 5 B e f) B XU
VAR, ST HIAD T i35 RS 1 I B 05 VE P AL 8 T
J& T Tz, BT, ARSI T LAE i P
UL SEORN SR SN A AH DGR 58 I ) 2R3k, R f
TP 5 3% B A S ROBS

Yan % A 1 F 56% RS B9 BUBLA SR RS Ik
TR 05 2 BE, LBPAIVERAL & W& vl FH TR A 1
HPRBIIGYT. Cheng N\ 17E 20853 SR RUFR B 52
B & B, LBPA 24 3 0 2 B A 5 R A9 i 75
ALTHIAST/K VI, $&EGSH. At H kit ik
fiff(glutathione peroxidase, GSH-Px). SODFICATZ54L
AT A REKT, BEAGIE IS AL = MDA K,
AT 043, BEL L TR 175 S A i I AT A 0 JR . AR,
FATA B, e K BOEH 40 R BRL-3ARALh, LBPT
Ab PR 5 2R A PR O R 5 RS T B SR B A LA
K H (thioredoxin-interactingprotein, TXNIP)[Jid %
i, T HNLRP3 40/ IMAEGE . TXNIPIE A LT
W SRR RS BTz —, T LA ST 400 B R e Ak v
BRI B S VE. PRI, TXNIPLESE AL
J AT AT BE0E NLRP3 4/ MA™ . AL NLRP317
Ftcaspase- 1 BEVEER, A IMTPIHIIL-1BFIIL-18 Y FTIATE
2, PEMT AT A S5 S0, xS 61, LBP
A LA T8 A 40 ) A TXINTP-NLRP3 48 SiE /IMA i 22 fift 2.
Pt | 0 FFHR 403, 33X 1] S ALDYRYT B B4 7 H .
BATERFE PP AT T LBPX ALDIGYT AP 1] 22
SEHLHRINT. AR TR VB AT BB ELBE Y LBP



P A

e /N RS2 . 25 R, CEEXTHENE /N
(RS 0 Ll /N BRURE ™ 2, S eI Bs, LBPX i
/NEALDIE & WO i e bt B 3. piRe
UERH, BF S TEAG A LA 1 (steary]l coenzyme A de-
hydrogenase-1, SCD )YER AT e h 22 50T
WERR A, FATAI, JHAESCDI1FRIE SIS
(= AR R IEAIE, SCDUZELBPA SFAFAFA IR H]
B EEA R, I HAMPK-CPT (A BsiAZ R BEE R -1,
carnitine palmitoyl transferase 1)ifl &L H LBPELTE. 7E
RN AR TR 38 I 7E AML- 1240t 28 v (] B 4ol i A
TRRENFN QS S AP, 458 &9, LBP# LT HEZ
54 e R 2 R ot BEAER, LIS T IFSCD1-
AMPK-CPTLifi i, M EB-F-A5 ALD A& Ji i R P s
FRACEIZT. Bah, B TR S0, Moflar Rl
PR ETAE PR 107 /N BRASE RS v () S £ AL T s
JFRELH SR 5, EARALTRIASTIIL G ACE™, a0 ¢
TRETERR TR B R, FRATABLAE 5~10)8 45 H
H25 mg/kghFL LR 5, MIRLLLR Wil A= MAPK
R S R PR . — R ATIFAY R, AAC
SRR [ 2 — 2 AR P2 X T 32 A R E 1K
#F %K1 (adiponectin receptor 1, adipoR1). MFLLLE S
X Z ARG GG, WIS PI3K/AKUE Tl i, 0
AMPK/FoxO3ai&s, LUKE ZBErpaeimifi] ik A
WEDIRE. BEAh, MACLL A n] LAE A 0T Wi NLRP3
YR/ IMA I B DR P I 1) S R S I, 148 17T % A 240 i
PG 80 AN T 24515,

2.4 JFY)RELE

JFoRE 8 (liver failure, LF)/& T2 DIRE LR 1Y
g, —Bar N AT (acute liver failure,
ALF). ‘&Jn& 4 5% (acute-on-chronic liver failure,
ACLF) AR EVETIE(L. ALFS&38 i T T4 K& 3RaE
s fe ek S E A EIF Y REA &I IREE AL,
A RS JTME s FEE I D) BEREAY . ACLFZFRE
AETE R IR 1 2P I Ak, RN s 2= 2 18 PR T
Wl IMELLE ACLF & XN AE AL B b A Je i) —
FRERGAE, HAREZ 2B, 28 E s Fl e
TG TR SRR A RIS, I A0E ] Be
FERGE B WOURE . B . EE A
W v S, TR Y . TPDRG Hh RE FIE BRI A I R
WELFH R WA R R, IR EIRYTLFR A AL
J7 e AT IS A, (B T IR A Ak DL SR JS HE R

EHE, AR 2 HUR B IR S A2 B R AT A SR 1
IR A] B9 2K AR T i it

LF () — R AR T 2 T AR ARy Y, RIRE
JEL U 40 M T8 L B P 440 LA 40 R A 1) 5 o 1)
Wi, AR AT RE. SR, FATS T 40 iaxE
DAHEBUIF N ™ 5 1 AL D B R MR, BB )E
AFAT T R, i — W, ST R,
AR ARG 7 18] £ 57 T 41 il (human  adipose-de-
rived mesenchymal stem cells, hADMSCs)35 353
AMIFCLLZ WAL, FTHESThADMSCsAR G G R I
e R AAYTAOR DY R T AL R
PKC/Raf-1/MAPK/NF-kBi H1 il 2 E 5 MIROSH:
1, M _E#microRNA-2101) 35 K I 4E R4 i fa
A, HULRIE, ML iR aeE ihADMSCsHTIL-10/4
A3 UK, L R4 A A R s e e 2, 3- XU A& iy
B9FeIR, HMHITNF-afIIL-6/) k4 LA KX A0 i 8 738
FIEE, L IEhADMSCsIA AT AR 4015, Ak, 3o
98 & B, LBPREMCE MU &ALk S 1% 200k 46
B3 A Y DU S B St | RS A AR BT
AR AE, T B AP FR AF et 52
B 45 R, LBPTIAL IR il A AL AR VO S AL 3114
— ARG B A KO, BEMHICYP2E1SE
IR S AR FRIA /K. LBPA] AR T J4NF-
KB P AT IR Y. Gan® NPV %
B, LBP#NFLJE v] LAGR A DU S Ak hie s 5 O e 40, £
TESAACNIL, 2 HA it (TNF-ai. IL-1B)AImRNAKF-TF
75, TollFEAZ{A (toll-like receptor, TLR)4(TLR4).
TLR2. B&RE/H A T-88(myeloid differentiation pro-
tein-88, MyD88). NF-kBHlp-p657%ik [, 1Ak, Ahn
a5 NPORRTE R B, MRS T3 U SO R SR 0t e
e DU S AR T R BB 05, L 2 P vl
R E A A (IISOD.  CATHIGPX)E A KT, [A]
4 DO SR Ak B 5 5 1) — AL A A BN OS) R A
fit{(COXs) 35 AL L3k, M B3 453473

2.5 JF4niaE

JF4H g9 (hepatocellular carcinoma, HCC)J&: 4= ERk
W ILAIRAE Z —, JF B R BURAESE TR R F %
JEHET HCC S PENTRA 5%, HFHBVERYL i
Wifak R E. HAfak N R aAFEHCVIEGY . L
FIH SIS 25 AS[R] L X I HCC A AR 28 5 2 b i 7
PR A TR BAT A O, TERE R LH4ET, 5

355



MG 8 B 202528 He67Hs H45H

JFIRE 04 &t AP T — RS SR T, fe R e
WA TT BRI R TT LLGE R
YIBR. M. I myrik e By kit miayy. 16
B, AT ARYIBR AR R A k2 e A 20
AR, BRI, HA A 15%0 A AR T
TERRGRIPEIRYT. ITAER, YF 2Tt b TR
Yrp SR EA B SRS UE Y. P
2 BB I T 0 A e A1 S A O T R
SO R TR A A A A BT 1 AR 2R
e, ‘EoE— AN G BRI, 8 T B A b 2 40
SCH SR I AN, AT AR PR AR .
ORI 2 IEE R, LBPEA B MHi iR i
M. Zhang® NCVE B, A TFAIEQGY 770340 i 2t
LBPAMHE 5 7] S 350 A0 i A A A2 2. F2ZEHL] 8
5 20 M SR SRR AR A S I, [T s 200 e ) 5 5
TR, BEMAMHRIZNMIEE. HAh, Chao%E A EK R
(H-4-T1-E) sl A\ 2 41 98 40 i (HA22 T/VGH) K #7 5&
HOIn AL TSR ER AL T R I, MoAd R RE
R A ARG 58, A pS3 i SR . HAEH]
B P AE 238 o 30 HINF-BIG P, T k78 240 o 259 37
R M (Weyclink BRIp21WAF1/Cipl)f#ik. Zhangs
OV P i )y v SR BB P S5 44 043 R 5 S [ 2
¥R IR, LBP-a8. LBP-a3. LBP-alHILBP-a4%] A T4
M9 SMMC-772 1 20 Jf 18 5 Ay #9014 FH 222 e B2 AT et [1]
etk JE—AAF5E )R KB, LBP-a4fEK SMMC-7721
AN AEGy/G Y, I EL B4R e A P 55 5 TR
MR A GG, A RGE, B st 2
WEEI N2 43 (LBP-d, LBP-e), WAL EA 1% SMMC-7721
AT TN PE. 455 BOR, LBP-dEE1EG/G, ]
FHIBrSMMC-772 1 i L34 58, 17 LBP-e 32 2 £ SHAH AT,
F H X PR LBPsZH 432473 1 435 06 240 i Jo v 45 5 7R
KiF AT B TLBPAN, MACLL E R EA
I RIE R RE ST, KozukiZe ANIE M s BUE 7K
JFREAH109 A4S K BUH i At 5%, 7RdsR st
oI AMIRCLL R G A, MIALLLZRFE0~5 pmol/L Y
R DA AR 1 5 =PI AH 109 AZH L i 2 25 1.
HAT, A AL T2 TP AT 5T 38 J2 e v
FERANSZIG:, RPN SZ56 RN R 28 A 5 /0 . Cuids
NIt 6JE K iiSprague Dawley ke FU7EME £ IE # Tk fr
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Figure 2 (Color online) A summary diagram of the molecular mechanisms of the main active ingredients of wolfberry (Lycium barbarum
polysaccharide, zeaxanthin dipalmitate and betaine) in the treatment of liver diseases. These compounds can regulate the molecular pathways related to
inflammation, oxidative stress, fat metabolism balance, and fibrosis process in the liver, control the replication of hepatitis B virus, improve the progress
of metabolic liver disease and delay the development of liver cirrhosis and liver cancer. In addition, pretreatment of zeaxanthin dipalmitate can improve
the ability of mesenchymal stem cells to resist inflammation and oxidative stress, and increase the efficacy of their transplantation to treat liver diseases
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Mechanisms of wolfberry in the treatment of liver diseases

Zhaodi Che', Zhengqun Zhou® & Jia Xiao'

' Clinical Medicine Research Institute, the First Affiliated Hospital of Jinan University, Guangzhou 510632, China;
* Institute of Traditional Chinese Medicine & Natural Products, College of Pharmacy, Jinan University, Guangzhou 510632, China
* Corresponding author, E-mail: edwinsiu@connect.hku.hk

The fruit of Lycium barbarum (the wolfberry or Goji berry) has been widely used as a drug and functional food in many
traditional Chinese medicine literature. However, only in recent years has its specific health-promoting mechanism been
investigated. Modern technology of pharmacology has identified a variety of bioactive ingredients from the Goji berry,
such as polysaccharide, pigments, and lycibarbarspermidines, with properties of anti-inflammation, antioxidant, anti-
apoptosis, anti-fibrosis, and anti-tumor. Acute and chronic liver diseases represent a major world public health problem.
The clinical curative rate for some liver diseases, such as chronic hepatitis B, cirrhosis, and liver cancer remains
unsatisfactorily low. In the current review, we summarized the updated mechanisms of bioactive ingredients derived from
the Goji berry in liver diseases, which may pave the way for their future clinical application. The hepatoprotective
properties of Lycium barbarum polysaccharide (LBP) have been characterized in several liver disease models, including
acute liver injury, liver failure, non-alcoholic liver disease, alcoholic liver disease, liver fibrosis, and liver cancer. However,
delineating the active ingredient(s) from LBP in different types of liver diseases is a challenge. Wolfberry also contains the
highest concentration of the antioxidant xanthophyll carotenoid zeaxanthin dipalmitate (ZD). ZD is a zeaxanthin diester
formed from zeaxanthin (ZE) and palmitic acid. Inducing non-alcoholic in the transgenic HBV mice model reactivated
HBYV replication, while ZD administration reduced HBV DNA replication and serum HBsAg levels. The immediate
hepatocyte membrane receptors of ZD during alcoholic liver injury have also be identified. Treating human adipose-
derived mesenchymal stem cells (hADMSC) with ZD before transplantation increased stem cell survival and improved the
therapeutic outcome in acute liver disease/failure models. Betaine is a natural amino acid and one of the major constituents
of Lycium barbarum. It is shown to play antioxidant and anti-inflammatory roles in toxin-induced liver injury and fatty
liver disease model. Recently, we identified fifteen new dicaffeoylspermidine derivatives, lycibarbarspermidines A-O,
from wolfberry. The oxygen radical absorbance capacity assay revealed that A-O all displayed antioxidant capacity and are
related to the effects of wolfberry. Our pilot study results also revealed their potential hepatoprotective properties in
alcoholic and non-alcoholic liver diseases. Of note, all published papers reported no side effects from LBP, ZD, betaine, or
lycibarbarspermidines. Nonetheless, since the investigation of the properties of herbal active compounds is on the rise and
with wolfberry’s increasing popularity and commercialization as a food supplement, those major ingredients will likely get
more attention from the scientific community, and its effect on liver disease might be studied further.

wolfberry, active ingredient, liver disease, hepatoprotection
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