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Research progress on mechanism of traditional Chinese medicine polysaccharide
in prevention and treatment of non-alcoholic fatty liver disease
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Abstract: Non-alcoholic fatty liver disease (NAFLD) has become one of the most common chronic diseases in the world, and the
effective treatment of NAFLD has been listed as a key problem to be solved urgently in contemporary medicine. Polysaccharides in
traditional Chinese medicine (TCM) have a wide range of pharmacological activities. A large number of preclinical studies have
confirmed that TCM polysaccharides can interfere with the occurrence and development of NAFLD at multiple interrelated levels,
such as improving lipid metabolism and insulin resistance, regulating oxidative stress, alleviating immune inflammatory response, and
regulating intestinal microbiota, thus showing great potential as a new anti-NAFLD drug. This paper summarizes the prevention and
treatment effect and mechanism of TCM polysaccharides on NAFLD, which provides a basis for the application of TCM
polysaccharides in plant medicine and modern medicines, and provides a reference for promoting the development and utilization of
TCM polysaccharide resources and the research and development of new drugs for NAFLD.
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*1 hAHZEEEERKHFEIL LIRS ZMRITE NAFLD
Table1 TCM polysaccharides target lipid metabolism disorder and insulin resistance to prevent NAFLD

LIFGES P hils SRR TEFIHLE SCHR
EXEHE — F RS IEHER R AMPK?1. SREBP-lc|, {2iffigfis i 15
2 100 mgkg™! e Sy Wi IN AMPK?, 1R# AMPK/PPAR0/PGC-la 272 MASIERAML 16

100 mg-kg ™! F RS AEHEN R B EGE SIRTI/LKB1I/AMPK J@ 1§ ACC ERIL.ATGL 17

30~900 pg'mL™! BRGSO IeN %  EARE, FASY =Bty

{40 A 2

FikT 28 100 mgkg! R B AR R R T4 SREBP-2/FAS/ACC ik, ATHFATAERAAH o 18

100 mg-kg™! RS IRHEN R 19
WL 50, 150 mgkg! R B AR K R =RH M. LDL-C. AST. ALT|, 3@ #i% AMPK/PPARw/ 20

SREBP-1¢ J # {12 iff i i 73 AR 4t

AL 100, 200, 400 mgkg!  EIAEUCAE LA R e S R ILHT. WD R B R 21
ELHE 20, 40, 80 pg'mL™! HepG2 MRS ZIRHUA WG PBK/AKt (55, SRS FRust 22
HHLHE 80, 160, 320 mg-kg™! RS ARHEN R WUE PI3K/AKt SR R i 5 1 R LT 23
RELZHE  2.0mgkg” F RS SRR B =W H . LDL-C|, S B R AHT, SCE NI 24
HELZHE 400 mgkg™! R B AR K R AST. ALT. LDL-C. =BtHih|, FEiEGUSEME 25

“1" Tt | TRk, FEA.

“1” means elevated, “|” means lowered, same as below tables.

REEZ
BeSFak | | e T IeRiEs |
Q‘} XSy ‘ %OO%OOQOO o«
Nese) [ oo P00,
Ooé?) V€ O()O O i
)ogoo / Con
(@) @P

FAS  SREBP-lc |

'

Wisvatikes T BRBRER | BB |

El1 S pEREE s BRI R EL AR B RIR LS
Fig. 1 Mechanism of targeting lipid metabolism disorder

and insulin resistance by TCM polysaccharides
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®2 PHEZEEBERNNHLE NAFLD
Table 2 TCM polysaccharides regulate oxidative stress to prevent NAFLD

LEGES P hils SRR 1EFIBLH Sk
LM 800 mgkg! BB KT 0A/NR IS Nrf2/HO-1 15 S, (R A mERAs, w29
Bt JFF RSP R
WHLHE 100 mgkg! F R SRR R $ 5 Nrf2 JUBENE, o5 AT S A R 30
KFRZHE 500 100, 200 mgkg™!  FEAEIREIA SRR I BGE Nif2/GPx (5 5@ R R MR 31
WHZELHE 100, 400 mg-kg™! F RS AEHEN R P Keapl/Nrf2/ARE J8 B2 A N 32
MREZ M 30. 100, 300 pgrmL™  FFA S AIEHF L02 41/ 7% PPARwWNRF1 {5 5B H (R HE LR AL o)k 33
Bt
SHAEZHE 200, 400, 800 mg-kg!  FEARUNAEFHERENR WIMEREE A 1L IV IV IEE, RN EARE 34
HELH 200 mgkg! [ 7S s Wi IN W], SOD?, RIS MR 35
AELHE 50, 100, 200 mg-kg™!  TRICE S ERE/N R W_E|, SOD?T, W AERFdH M 36
FAEHE 200, 400, 600 mgkg!  FARTCATEFHEREKR SOD. CAT. GSH-Pxt, 7| 37
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Fig.2 Mechanism of oxidative stress regulation by TCM polysaccharides
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BEARAE 4 A7 (TNF-a IL-1B AT COX-2) /K171,
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Table 3 TCM polysaccharides regulate immune inflammatory responses to prevent NAFLD
ANEZ ) SR SER R AL SCHik
LREZHE 150, 350 mgkg! BREUR S INBk Z Pk & 0] TLR2/NLRP3 {5 S3@ 8%, ZAg I I 50 [ 43
R
WELZH 200 mgkg! FRRCE A FAERER B 40| TLR4/NF-kB/NLRP3 {5 5 08, I HF S AE ) B 44
REMZHE 200 mgkg! REM SRR Z R ) TLR4 {5 5 H, WA R K7 [0RIALAL T HNF4a KT 45
R
M2 1mgkg! AR MBIk Z IR 46| NF-kB/NLRP3/6 % PE IR 124 NASH dteid ferh RAESI 46
N R
1 mg-kg™ EER A SRR I TR T NF-xB. MAPK 8 BR AR IFF I 40 47
JRALZHE 200, 400, 800 mgkg! EiIMRKEESFIEREAR A% AMPK/SREBP2/LDLR f5 5 Jt B i P A8 1 48 48
528 10, 20 mgkg! AR A AL i E A Rk 49
HELZPE 50 mgkg! IR AR B 2 A PR A MU A P OAE 40 ¥R 50
AMZHE 500 mgkg™! AR IEER IR BGE AT ISR R 51
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Fig. 3 Mechanism of regulation of immune inflammatory

response by TCM polysaccharides
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DA A TE B4, FRARAMIR B AT I . TR
B FLERBEAEXSFE R, IO 1 5 )RR T R A
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AEXTERE, T TR Eh nT 3 5 ] i R e R
FEBERE MRS, DAYER i BE i 5o B
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FUUE S R 2 22 W B a ik 44 o A [ B 7 - B i 4 B R

25- R EBE 7-0- 32 A0 B 08 R G AR BR 1Y)
HHG TR BRI e #HE e iE X ZAk-/N
“RRFEE (farnesoid X receptor-small heterodimer
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growth factor, FGF) @2, #HINENIEERI &R M
1M 4% NAFLD Ffig i A8 101,

Zr b, ZHERT LS AE 2 A ORI R 7K b
WA R 32 NAFLD. 28 n] DLdE ik 2 1
EMAESREIEGITTEH . th, ZHEnTLUEE e
S BCL RN S U NE  F NI NN EZ N
TR T I 9 0E o 2 IR I 8 2 T T A A 11 |
), R 5REFACH A RRERE 570 70 28
AT AT 7 A R A R v A AR R, AT 5
i) NAFLD HR . MRS I e % 1)
FHIG, T 2 BT S R BR A AR RS, AT o
HAEEMIRITROR (R4, B, HIk, ZHEER
¥ NAFLD J7 [f H A BRI 7 Al R 7418 -
[ AT AR e 32 B8 A B B R 2R R - 9 T
(IR OGN, s 45 SR 0 i T B A RO 2 T R A 9%
P, AT, Ktk ARSI TR IR
TR i T8 B R 2R 1 B S B0 R AR I TR
T G e e ik R A R 4 i T R AR T RRSHER 2%, 5K
T XTI (PR TT o

R4 PHLEELEFENESH A NAFLD
Table 4 TCM polysaccharide target intestinal microecology for prevention and treatment of NAFLD

CEEES i SR SR T FIbL ik
€21 400 mg-kg™! FIRREE SRR BRI E. ke, FREAEFE] 58
HEELHE 20, 40, 80mgkg! RRUEFFIEMAR WATESEEETHET, LRE] 59
B A E R 350 mgkg! EEREETIERN AEEBREE], MR, ST ERT 61
MK ZHE 02, 04, 08gkg!  EERAFEILHN NEATHAT, MERHZIEL, dEr7E N ERRE 62
wRRZHE 200 mgkg! FIRR A SIERE AN SRR, FURRFFEE . XUBURF AR R 63
REZHE 100 mg-kg™! FIRREFEFIENAR SBEEPRASEORE, BETHEEESE, RIPHERE 64
PR EZ 200, 400 mg-kg™! FIRR A SIERER R BRI, JERERESS M R, ORI i 66
WL 400 mg-kg™! IR BT IERER R /NEEE N, SGE i B 67
REZ B 50, 100, 200mgkg™! ERCEESALM/NR %] NLRP3 /A S0 EEAIMAIINEET:, (IR R 68

1.0 gkg™! IR E RN P TR ER A0 AR 69
Btksk7e 2 h 600 mgkg! IR B RTINS SCERE R R, 0 T R R IR TR 70
RELZWE 100 mg-kg ™! FIRREF IR VTR T FXR-SHP/FGF 3B 3% 1 H VR A AL 71

5 Hfhigz

HAT, MR FIEER Y, AR TR e
& NAFLD SRR 2, RN 2 Hopom it Jig
WEEARE WAER TR R T2 B

RN AESRE-2 (B-cell lymphoma-2, Bel-2) FI{EH
T8 H Bel-2 #1258 X # H (Bcl-2 associated X protein,
Bax) ", WK, dikqE 2 P nT i 4% Bel-2/
Bax {5 5 il B A0 A M T, AT et 4 44k
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Fig. 4 Mechanism of regulation of gut-liver axi by TCM

polysaccharides
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Fig.5 Anti-NAFLD mechanism of TCM polysaccharides
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