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Research progress on improving effect and mechanism of traditional Chinese
medicine polysaccharides on non-alcoholic fatty liver disease
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Abstract: Traditional Chinese medicine polysaccharides are important components of cell membranes of higher plants, animal and
cell walls of microorganisms, and are widely found in nature as an important natural biomolecule with a variety of biological activities.
Non-alcoholic fatty liver disease (NAFLD) is a chronic liver disease characterized by lipid overload in hepatocytes. In recent years,
traditional Chinese medicine polysaccharides have been found to improve NAFLD by regulating lipid metabolism disorders, regulating
intestinal flora, reducing insulin resistance and oxidative stress, and improving mitochondrial dysfunction. In this paper, related
research on role and mechanism of traditional Chinese medicine polysaccharides in improving NAFLD in recent years was reviewed,
in order to provide a theoretical basis for the therapeutic application of polysaccharides in prevention and treatment of NAFLD.
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PGB S HAR GBS, AEE e K
MEHE T, XK 2 WERMELIR 716 h B R
RIFRE 1451,

RS MR W EP  (non-alcoholic fatty liver
disease, NAFLD) &5 B Pk A1 H At BF A 1 453 1 X1
FITEUN,  CAYRIS I 20 M RV I 7 A D 2 R
TERIG AR EE SR A, ALHE Al i I DA Bl 3
AR WG DR R AN, 55 RERERT 2 BUBE RIS
PR EVIFADC,  [FRIH2 F EUH A2 2 AN B 1
I REER R, “PRRFTE” iAo IR 554k
RifE NAFLD KA. KB EZENH. fEE
NAFLD WFFHIERAN, “ 2 IRAT 7 AU ImiE #
LS M RORE NI Zebifadints .
RYEfb . M T 52 NAFLD B 2K R AL
8- R, AR A T TUNC A DR IH 2K 24 W 4 B
BT HETIEREG ¥ NAFLD [ 32 2275 2001,

AR, KEWT TR 2 PEREA 883E NAFLD
JE B AU ZEELA 4%, 5 HALHIEAT TR
W9t ARSCERIR T 2 Z X NAFLD BGEAFEH &
BUHI R FEE &, 0t AT Bt FC A7 AE 1Y) I BRI e o
INEBAT TR, BEEATTE ZHEDG NAFLD 42
HE—E IR S FF
1 AP RERKEEREL

RS e FEAL 22 NAFLD R 1
AN KEP IR, H 3 BRI R NR T & RS 20 fife (1) R A
AU AR, W = H I Criglycerides, TG). fif
JE BEAR. JH R R A AR 2T, T RE 2 BlENR
076 NS o fdkeg, A SEURDIE ERER,
% K NAFLD 255501,

Z W AT R 2 FOIR BUARIHE @B RIS,
R FERR PRSI CCEEH . 2R B —Fh
KEEVEYIIT . A2 T8RN =1 g s IR
/N RIES: ig LI Z B 400 mg/kg 8 Fi REA U
/N R DT AE PERR L, BEAI LTS TG S IH [E BF (total
cholesterol, TC). RAZIRAILLFSNE (aspartate
aminotransferase, AST). NZ MR 2 2L 4 # I (alanine
aminotransferase , ALT ). % £ B R 1 (alkaline
phosphatase, ALP) HI% % k&K, I8 HME Toll £
4K 4 (Toll-like receptor 4, TLR4) FIHEFES LA
F 88 (myeloid differentiation factor 88, MyD88) &
KRB, SN ETE 2 E T BRIE I i TLR4/MyD88
ST BRI A, B AR XL miEiE
FEESE 223 NAFLD KR, 2thnic i SmE s

IR, N ig MK Z RN IpEEENE R ENT ig
E R ERE N R SRR TR AT 3% NAFLD /M
I iEE T, #H] NAFLD KR, A B2
AR F 2 (nuclear factor erythroid 2-related factor 2,
Nrf2) /AL ZE %A AE-1 (heme oxygenase-1, HO-1) /&
RN AR JAE S, BFFE I, XFIE 2L
K ig B EEZHE 200 mg/kg 14d J&, I3 TG. ALT.
AST. ALP KT EEFE(C, FHE N2, HO-1 21
FiLFtE, RAHEZ N REIET A% Nrf2/HO-1
ERSPITES R EE=REANATCIAFIT VS al i1 1 A = p
FERE TR BS % 80 o503 I R 7K I AN A R BRUHE Dy e 5
bR, BN DI RESE T FH i o S

BRefE kIR A, SeE MARZEEL . MAd 2
NAFLD F A AR AU S #A R 4 RV TT RUR
BTN GO A AC 22 B5 AT 5 2 I NAFLD KRR
TG. TC. AST. ALT /KF, JEHINsS%EIREH
(high-density lipoprotein, HDL) 7K~F, 3% g Fift,
WEEREL, AL AT e U i o A Qi B g A K 2
1 2 C(uncoupling protein 2, UCP2) /iER(E BT
[A-F 3 Csilent information regulator 3, SIRT3) [
R K, HEXMSCEEERERSAAIE3) )G BEER
FHUST, geAbh, FOAD 2 HE AR AT 225 R Y NAFLD K
W PR T 3K Bt L5 P R g 7 TR R A R R S J
K, TR 50 B MG TR (free fatty acids, FFAs)
AU 2L, SRR IR &, X Ul BAMIAT 2 B8
A2 NAFLD K BRUIR D7 R 15 1) 1 284k, 53
NAFLD fRWiAEME, MR GR AR IO, e
05 G B o3 fi () R AT A2 51 S NAFLD (1) GBI 3%

T i R 3% A6 8] B B ( AMP-activated protein
kinase, AMPK) =& H ZH R EAL AR, T2
PE AT E A EOE AMPK (5 Sk, H0H| AR b7 A=
B ARRERRIT 7. — PN AR ZE s s alif H
BEBESE T I R HE MDG-1 H A 253% NAFLD
PR ZZAL TR, HALHIBN JymT g 5
AMPK/[E FE 1 ofF45 & 8 H-1c (sterol regulatory
element binding protein-1c, SREBP-1¢) 2515
SIEH, 0% NAFLD JFHIEAR T & B, fEdEfai iR
A RUT18, TiuRT 2 8 r] B2 PRSI TR K
SRUMLIE TG TC FMILE BE i 2 1 IH 5 B (low-density
lipoprotein cholesterol, LDL-C) 7K, 3l &
A8 A AHEEE (high-density lipoprotein cholesterol,

HDL-C) /K-, Ml gl 5 lf = i@ # SREBP-1c/
B R & il (fatty acid synthase, FAS) /Z.ME5iE
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A BRALEE (acetyl-CoA carboxylase, ACC) Kik, I
DRI, R TU T 20 a5 5 B
B NAFLDUO-20), 150K 2 M2 20 RARZE T 1
FERMERT . WKL, X E AR B R ig 405
RZWE 150 mg/kg HELE 8 Ji, KBTI HEA 15
i, I3 TG, TC. ALT. AST /KP4 E3E K, I
JIEAN AMPK. i 48 4 1 186 4% 184 B 77 OS2 4R o
(peroxisome proliferators activated receptor o, PPAR0.)
TR R EFE, SREBP-1c RiA B F R, $ina
SR Z ] 8@ I Vi AMPK/PPARo/SREBP-1¢ {5
IR, R R RIS SR AR T 20 T
H AL, I8 NAFLD IR 521, Wu 22Kk
U R B R B, ig TG UUR SR MP-A 600 mg/kg
4 M)E, BEREBALE, KRHFRERK, JHE
VERRFZUAE, s S FHE TG LDL-C. HDL-C /K
- HIBRA, BT SREBP-1c. PPARYZE K IAY N %,
78 MP-A Al I8 % SREBP-1c¢/PPARY(E 5 i8I
T AR A R, ARRENRT 0, BGE R K-F- 2L
SRR AR . BIRE BRI IE R AP R A
By, FENR BT T R A R .
H, FAEEH Al (apolipoprotein Al, ApoAl) Fl#,
fEE& A B (apolipoprotein B, ApoB) 437ls& HDL-C
M LDL-C M E 2450 EH . SRR R, %)
FEFLIR 3 KR ig BAH £ 5% 50,100,200 mg/kg
6 5, KWRIMLE TG. MHBmE. HEHY M,
HDL-C 7KV Ft &, LDL-C /KPP, H ApoAl Fl
ApoB LI B K, SR BARH 2R A
i B R S R S K, R I R S, B I
JHEZEHEL, MR 3075 o W & 2 Bl — PR AL
ZHE, DI @R e KR ig W& 2B 200
mgkg 5 G, BHIETG. TC. JH[EEEKFEEET
[%, BEiilsB-4 Hili (cystathionine B-synthase, CBS)
FOEAREE v Z24f% 8 (cystathionine y-lyase, CSE) 3
SISO NE 3| NIRRT A=W TS 5 o N D W
Al L R & 20T Aeilid i CBS/CSE K&
T RRAL E K, AT 5 i o A X

HA g AU o 1 2 25 2 0 k1%
NAFLD {4 FI LAl SR A, Z2A 20 A RN
/Ny A FHFIRIRBT ¥ NAFLD (12 547 5 ik — Bk
ANWFFE. 2 2 hE] 2 i ie e I AR 2L,
TR RRIAR R, L WAR 1.
2 FTIEER

JriE A AEN LA S TR R A 1 R 5

AT EARER . TR, Wil RS IR 2 )
R (-l #5525, I NAFLD BiiG et 1
BR300, TR, M E AR RN,
JERERR ] (Firmicutes) S4UAFH ] (Bacteroides)
AR 2 B (/B B IR BG AT — LK 5E B R 224k
AT DMt NAFLD R4 KREBY, [Fly, BgiEsw
TG AL S At 2 RO i T o B e 4 1, (R NI &
B R 2 BESE N BRI AT, 453497 I A [ s
B ISR S NI TRB2-341, 22 W AT 388 e 45 i 1 A o
3% NAFLD MR ZEAL. RAEH. IR 55
RZREYH 7 BRI S A T E (>
3X10°) 2R T e e i 0 B 3 RS HD AR BT v g i
i, S F/B LWEMAZIEE ] (Proteobacteria) 7K
PSR, R ZZREASTERE AT LY R S S
RS R I K, Bk FL A 453497 0 i 18 A
HEAR 2L, JFIG IS T IR IR @ Prevotella FIE
WREEJE Oscillibacter 557 i R AN FE . W FLIE
KM, HHERKEE. T HFIRKEE
Alloprevotella. XA & Bifidobacterium F1 55
W& Alistipes WIABXT = FE 5 S la & 40 BN LIS
JEVE R AAOG, XN —LR e A 5 TR )
KRIKBO, 2L RN MDG-1 7 NAFLD /MRS,
o-FB-Z2 B 3 AT S [F) 35 B /DN U Y TR A A R
&M Z R R BT, I HAET TR K
I, MDG-1 75 &3 FFK F/B EFIRS, tHn 7 rg
b ER A B o 2 . Akkermansia RS FED8], H
H, F/B B BB A REIRAE L 1 T AR b
W& R P v 2 R I FE A2 5 NAFLD Kk Je 2 9 Al
KON, JbAk, MDG-1 B T GRS IR S a4 s
JIif: (short-chain fatty acids, SCFAs) FF=4E, H5Bh
B NAFLDBT. B0k 228 e 75 2 N\ LU $4 0 g
DNBOX— )@, WS~ T MDG-1 7] #g
Fe W il A B PR S SR — S AR, M
MR PLREFEIIR, HIX— B & 75 K
SE TR, AN XA 2 T R K HE T
REAZ (R ME 8390, X NAFLD K RUE4E ig 6 DU
FEHE MP-A 600 mg/kg 5 JJ5, Hhiibi 20 3 Ak by 3
MR, KRR E B3 FIC T R+
W EMZ A, T MP-A BE I T IX PR, 78
[T F, MP-A BEFICT F/BAE; fEEKY L,
IR ESE 63 NMEAXN LA, Hed 13
ANERE MP-A BE N, OFPEHEIRKEE.
¥ J& Parabacteroides W&Z & AR 70 2 W B 6
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#*x1 PFHZHEET NAFLD BERAIHE R EZHH

Table1 Regulation of lipid metabolism in NAFLD by Traditional Chinese medicine polysaccharides and its main mechanisms

EZ L EA SR TG TC T L] SCHR
WEER IR L L 0 TLR4 A MyDS88 &R £k, cEmiEhks, mo R ESEE 12
MEARCBZRELRR + — U Nef2/HO-1 {5 Sk Rk, ISR, Embtatae 13
PREABARER V4 (BRI RS, BRI ALT. AST /K, A IERG 14
Ml 2 b R ERAEESR 1 1 L UCP2/SIRT3 FRik, {eitfigm Rt 15
AR
R REERER — — BRRSIERIRRAAE IR S &, FE A AR A R 16
LIELPNG
EAZHE  ERREDNR V) LM AMPK %A, T SREBP-1c ik, kRN iR 17
E IR IR N B \ | LM PPARa ik, T SREBP-1c #ik, (EZEARMI MR, FEIMEIARRT 18
&
IR T 20 SRR \ | T SREBP-1c/FAS/ACC ik, I8N & 1k 19
i e PR K B V1 FUH SREBP-2 Fl 3-F25E-3- B K AR A ICIREREERIRIA, “FE 20
O] A
ARRZH mRRE R Vb BuE AMPK @RS, 1H PPARa, N1 SREBP-lc ik, J/RRIIER, 21
HARIE s 73 A
IUIEZ S YN Vb ERBARIE RN, IR R 22
REZHE @R Vool TREIEEE ApoAl Ml ApoB ik 23
WEZHE  aBkeEXRR Vb LM CBS/CSE Rik, FHmMiEmAEUKT, S Mg & aL 24
B2 pE RN R V1 FiR SREBP-lc ik, W ENIGR: N UCP2 &Kik, SEm&kifk 25
ATP &
PNEZ B TSN Vool CGEEAGRII,  SRR AERTORE SO 4 R T 26
2 wERENR \ | TR SREBP-1c/FAS/ACC ik, W/ HEMi& % 27

DREZHE miESESRES R L —

il SREBP/FAS %%, LiH PPARo/AEDAZHEBEE LB RIL, W 28

RN R ARHE AR 73

“17 FoRREIG =7 FoRAA

“|” indicates decrease; “— indicates no change

NEAXTEE R E T, BATEE Allobaculum - 4K
F 0@ Pseudomonas Wi )& Hydrogenophaga <%
7 A EAIRT FFE R RS, 8 MP-A FIE TR
Kb 1 R R NAFLD Va7 1E A . IeAt,
MP-A & ] 53 B4k NAFLD KRR 2 o p ik 2,
BEMEZ S E, FHEiikR. HR. TRIIEE,
Ho T IR i 7K 5 il e B e B PR 2 IE ARG, DA
EHHEIEIR MP-A AT A B R AEAT (22 SCFAs
AR, kST M o e e RE VR 22, T 2 R B e
AR E PR, WU S B e i 2
A AT PASE IR B R BRI XL & b A IR
iR, AT BEAROK BB i N A s F/B B AT
FR o &, PENIRIE S 22 m] w7 T B R
NAFLDI01,

3 BRIR

IR J& 5] R A8 1t ) 2 B R, 7E NAFLD &
Hh L ERAEAE IR, — e 2 i Rl i ot il 1 R
B, T ENRNI A, T FFAs il
JFME, 203 NAFLD g /KT

2L R FEPIESE AT 3G N IR-HepG2 40 M g5
FRURTE, SCEAHRECIETIhAE, B R 2 b
AIHE AN TR-HepG2 4t 1% 56 267 4 £ ORI iR 5 12
T v 40 B & 77 A A ) BB ( superoxide
dismutase, SOD) 7K, FEARPN /AT P E K,
G fe I A0 M S A SR A, G AR IR ATREAR
1, Vo2 BEE Sk Z ) MUETLE 2
B0 J2 15 TN 22 4748135 R it i IR-HepG2 41
A FESLDURE S 2R, B4R TG
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TC K, B IR Hrh, Vbl Bk vl 2 ffhs R
TR B IR 5 B 4%, D3 I i oy AR R 9T, ) Sk
ZHE TR IR A R& LA M A P FE, oo iR
By ZBUBAEBOL, JAh, BUR AL 22 BEC Y I RE 2 BE2,
MBI RE R EFE{L NAFLD KEEU/N IR
TRECHIMAEKF, 3% NAFLD.
4 BERELRH

EHE 1 28R SOAE B 8 5| 76 1) 28U A B e 5 B4t
MOFZH A 1 R 2R . ik e A b 2 Mt
PUEMT R S, 2 e A A N e, T2k
FIARDIRERIN . DU B IETE TR, B4R 4 U
JJHF R SR 2 S BSOS B 1 L R R B0,

Nrf2/HO-1 15 538 i 1o 14 5 AR TG s S A1 4
PUEEE RIS, i SOl BRig A E
A, REMNEZ IS i@ . Deng FFPHFITK
R, X ER R MBS = TR B /N ROESL ig 2T 2 HE
800 mg/kg 12 A J&, M3 TG. TC. 184 VUkERZ /K-
B E RS, HHIE SOD. #ptH k. Nrf2 1 HO-1 £
HERIAS R T, R 2 00T ge ik B0
Nrf2/HO-1 {5 5B s IR 5 3 AL, (REfEE DY)
FRACH, TR SRS, AT R #E NAFLD R
FHYER . % 2 BB IESCRE 12 2 I8 NAFLD KR
M35 3 —REKF, Tt SOD /KF, # s K Rt
AEJ7, NI S8 Ak BB A 8 . 4 S 22 i ml {2
KRR LA 2 NAFLD #1878 B = 3 kg
5k, JFROE Keleh FEMV AR FEAHICE H 1 (Kelch-
like ECH-associated protein 1, Keapl) /Nrf2/fi% b
J % 7644 Cantioxidant response element, ARE) i,
AR /N B NI, K% NAFLD fR4 1 B,
VEY i EZ ) AINEAN-RE 2 LN S L R
P& NAFLD KA —/E7K-F, FHi SOD. At
i E AL (glutathione peroxidases, GPXs) &
AN ENE (catalase, CAT) /KF, $#EREAHHA
WREAER, AHEARS FHLHIIE 75 i — 0 5T .
5 NELAIRINEERERS

VEJ9im AU E 2R, 2Rk Dl e K AL hG
M2 FENRNT f0g, E a5 %
DRl B R BRI, IR S B S JE 7, T A
852 tH NAFLD & —Fpa b iAo B i 103641

28 1 2 BERUE SEA AT AEk 3% NAFLD /)R
J AR R B N, 38T LA A RS a4
b, PR HERE FARDT, X R B/ kSR
ig &2 HE 800 mg/kg 9 J&, W HGE/N AL

LM ARL AT, IR BELRLARB Ftl, HALHI
A RE -5 - 22 W S O S P S Y Bl A
YIS 2 ARy L B0 R F-- 1o (peroxisome proliferator
activated receptor gamma coactivator-1a, PGC-1a) 3%
&, I UCP2 3235, M InZRiik &1 IV,
ViEtE, KRB LR ATP &84 K2,
6 Hithigz
6.1 HIHIFTLRRAT

JH AR T2 B R Bk 2 0E 5 2T 4
b, 25K NAFLD EZERZR, HifE3EE2h
Ao E B Ak A fE -2 (B-cell lymphoma 2,
Bel-2) AMEIH T E Bel2 #HX X #HE (Bel-2
associated X protein, Bax) MJiif05], —LL BAFH]
1l 4 PR T4 ) 2 BEGIE S P 20 NAFLD. 1t
G B A DL N TR IR B8 7 1 e 5, AR IR
HEWEES. WTRANGRI, RFE4Etl /) R
4 ig MEAE LB 400 mg/kg 4 )5, SHRAR L,
AN RS, M ALT. AST KRR, FHAE
JRIRP R DRk, ELH R R SR F-00 (tumor
necrosis factor-a., TNF-a) 1% A 7B (nuclear factor-
kB, NF-«kB). Bcl-2. Bax P} PPARy# 1A B E T+
e PA b 85 RS HURLAE 2 AN B 4] JOE S
W REE IS U$E Bel-2/Bax {55 BT A T,
NI S0 R AT ik, 221 NAFLD ihfzeel,
6.2 HINEIRTAF4EIL

AN AR UL AR R it iU LT 4R R K
ZREAE R R, R AT 4R, TR
3 NAFLD. TRZANGFOR I A 44 K ROESE ig
FFF=EZ HE 100, 200, 300 mg/kg 6 J 5, KERIFLF
YA FEEARTE, H 300 mg/kg 7 BGE 2UR &
N, FUTRR R E D, TNF-a. HEM/%-
6. EAIMINFR-1PEIE R T /K- ZE AL, JHE
22 R 354 & B (mitogen-activated protein
kinase, MAPK) & HRAW R E T, fEnMx
ZBE T8 I ] MAPK A5 538 B4 90 S8, 5
DIRIRTIR, BCE AR .
7 HIBERE

ZHEEH R ZATAERI R B, X B,
T AN 0 DA i e B 7 15 T Bost T LAAS 2
AR Z HES . HATH 20, e RIS
BhE, AMXEI, HEAEZERRMAE. B
Wi PR YRGS AR IR, AERGE
AR Z I NAFLD EALHIBE A fG, KL
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FEE A AR TR AL T R AR
IR 58N SEELR AT RIS E R A iR
NAFLD. {Hj2&, BB AFTE — L8 i G Ao i e«
(D fEFANLHIBT T MARN, A LEEIA RN
Befith EERNTT R Z WS NAFLD [ 25 34 F 1 55
WEFE, NFFRITRCRA . 0 T I 0 2 MR 25 i
PRSP (2) WRBCR R FEA TS, HT 4
RKZHZHRZIREY), Hul 2 WEREm 73
BAEHTEAN 70 7 SRR B REFISE T T,
EEE RN 7 FERRE, X WIRE T ZHEER A
NAFLD H B &I 7T (3) iR ISR B
=, HETZHED7E NAFLD AHIHF 77 1 B AL h 7E 40
MR Z T, A GRS, R T 25
(R 4k AT 55 5 R Ak, AH DGR 90 T Rl s i 5
I RIS S &, (230 2 08 22 4 RS T NAFLD
(G R BT o

B2, B NAFLD SCGE1EH I 245 2 58
it R S5 R TR R IR AR ERE, TERGIA
NAFLD 89505 77 AR RIS, (H1F4RERAN
WHAREIRE

FBAR FAHEHFARGEAZFTR

SE R
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