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Role and Mechanism of Chinese Herbal Saponins in Ameliorating

Metabolism-associated Fatty Liver Disease: A Review

WANG Linlin, ZHU Zhengwang, ZHAO Jinghan, ZHU Pingsheng’, MIAO Mingsan
(Henan University of Chinese Medicine, Zhengzhou 450046, China)

[Abstract] Saponins are widely found in various Chinese medicines such as Ginseng Radix et Rhizoma,
Notoginseng Radix et Rhizoma, and Bupleuri Radix. They possess multiple biological activities, including anti-
inflammatory, antioxidant, antitumor, hepatoprotective, lipid-lowering, and hypoglycemic effects. They play
an important role in the prevention and treatment of diseases such as acute lung injury, hyperlipidemia, and
diabetic cardiovascular complications, and hold significant research potential and value. Metabolism-related fatty
liver disease is a prevalent chronic liver disease characterized by excessive lipid accumulation in hepatocytes.
According to the "multiple hit" theory, its occurrence is the result of systemic homeostasis disorder, influenced
by abnormal lipid metabolism, oxidative stress, inflammation, insulin resistance, mitochondrial dysfunction,
and intestinal microbiota. However, there is currently no effective treatment available in clinical practice. Recent
studies have found that Chinese herbal saponins can alleviate metabolism-related fatty liver disease through
various pathways, including regulating abnormal lipid metabolism, inhibiting inflammatory responses,
alleviating oxidative stress, reducing insulin resistance, improving mitochondrial dysfunction, modulating
intestinal flora, inhibiting hepatocyte programmed death, regulating liver autophagy, and correcting immune

imbalances. Therefore, this review summarized the pharmacological effects and related mechanisms of Chinese
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herbal saponins in improving metabolism-related fatty liver disease in recent years, aiming to provide a

theoretical reference for the clinical application and experimental research of Chinese herbal saponins in the

prevention and treatment of metabolism-related fatty liver disease.
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% & [ B1(HMGB1) £y Toll ¥ 5Z & (TLRs) ¥ Fic
(e TR el R e B A N R B A R
AL BT O S R g A Ak % 200 R R T R A
Y. B 4 Ak B8 -2 (Bel-2) 2 (1 2 AT HU i T4
JH 6 & T Bel-2 28 5 B9 42 98 122 1 Bel-2 41 5¢ X &
FI (Bax) A2 08 1248 J, 2 [ 78 2ok (4 08 73 72
Rk T AR L 5 M R R B8 -3 (Caspase-3) 52 £
LS5 T, T S AN YA TR &R

SONG 55t 2 i 1) L W 32 9 CSTBL/6T /1y
T 10 mg-kg' ) N2 R Rb, 22+ T 8 Jil 5 . &
A% T /NBL TG . TC .LDL-C .FFA 4 7K -, H 5 #& %1
44 A Fb /N BUBF IE B PPARy. Bel-2 ik JF &,
Caspase-3 .Bax . HMGB1 % ik [ 1%, gk — 0758 & #L
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PPARy #fil 570 7T L 9] /Iy BRI 40 Jfd jfa 2% v HMGB 1 7K
S FF NS A Rb, X IR I 5T DT R RN - 4
F TR E L 878 A2 59T Rb, o] 38 i PPARy
VAR v R K S T R A R T A A
FERI L AE NS 2 Re, WE 8 1 B 5 1) kIR 5
12 J& 9 SD K L AJ % X 1L 7§ AST.ALT.TG.TC,
LDL-C .TNF-a . IL-1B.1L-6 % JiF 3y . ifiL JI§ F1 48 i A 1
FH A B 1 7K 7, HL 55 45578 2 4 He R BRI 20 20 40
JItg 98 T AH 5 2 11 Bax . Caspase-3 At 3 15 [% fik , Bel-2
B R R T L s NS A R, ] SR IF 461405 , AR
I g A 4 RE K SF 0 A0 I T, i
MAFLD 4 % F& . 5 2B -1-B5 2 (S1P) J& i J& A <F
B3 PR N A, S 5 0 Y 2 P A i R
b PR 4 S TP AT 00 i) JFF 448 A e 04 B 07 A=, ek IR
Jig 105 A 3 25 L, 4 2 I B 1 (SPHKL) R 1-% 1R 4
4 I 2 W 1 (SGPLIL) 52 S1P AR 3 19 7 4> G &
fitg*" . LTAER] b K 5% i 7 7L 9% 75 HHL-5 JiF 40
Jil 35 5 MAFLD & 4h 240 M B85 7 JF 7 A 2 1 Rg, T
fia &8, NS RBHFRe, P T4 P2 HT-HE A
Bax ) &Rk KF, FH T HL 128 (1 Bel-2 1 & 35K
LRI NS B Re, nl i IE T Bel2 RIGHE A K
PR T AEM . FE, N2 21 Rg AL 5 SPHK
1 mRNA £k 7K i 3 F+ 5, SGPL1 [ mRNA Fl#E
235 K - 3 BEAIG, 0 SGPL i 36 35 nT LA BH Wr
R, % T4 i 0 e 08 T-4F F L 4278 NS 5245 Rg, Al fig
i 3 5T SGPL1 HI4H IF 40 M JH 7

20 ML T SRR A R PEIRE SR — R i T 5K
B R P A0 ML E T, FE AL AR 5 R B S I R 4 g A
LRaBhRHEEREEM . AR RV, M H T4
JfL £ T T DL R 0 B DE v i B I RO ok R
fE N 4 S AEH E(CE) & M\ T hn Bl fE 4 # K
AR J2 AR rpr 23 5 1R Ok 1 AR B A B4y LE S5l
FH CE T 1 i ig i)k M 5% 1) 20 B 45 11 E 2 DAl B
(ApoE")/NEUJG & 0, 55 B A 4 L %5, /Iy B Ik o
TC.TG .ALT . AST /K- AR , 4 9% 4 ffg 42 10 A1 48 E
4 i K F TNF-oc, B0 4% 40 Jfl 8 6 B -1 (MCP-1) |
CCL2. A\ 26 H 41 M 7 Ak Bt It 68 (CD68) 1Y % i
R, ELAS i £E A 3 [ FASN . SREBP-1,ACC .PPARYy
G J5 5 B N2 1 40 i 43 fk 0 5 36 (CD36) Y
A R RN CE T B IR KB A S
JHHERE BT FRCBR L A% T JFF M O AN R AE R . (E A
A&, CE T WL W 35 BE AL T /N BRI IE +f NOD
FE 32 R R 25 4 R G 2] F1 3 (NLRP3) & i /)
& . % NLR % j% CARD %5 #J # 4 (NLRC4) %

- 278 -

it /A (IL-18. H 48 A 3 -18 (IL-18) ) mRNA £
ik, UE B CE & AT 400 i /Iy B JUE v 98 SRE /N 1 1 1k
M LT 0 & A=, X MAFLD #E 47 T il .
3.8 AT AEAWE A IR R R LR S YV
TR S 10 40 PN 8 i s A, A i 9 I IEA R AR S
A OCHEYE R, B W T AR T E E D Rg Y SR
WA, R EEHES S TIF W K E T
B ASEBHRLZETAASHELEBITRSZ
— ,HUANG ZE9 0 58 K B, 1l FH N 2 B Rb, 1R IT
98 25 7 M Y db/db /s BRURT R IR 0 v TG L TC
ALT | AST Fl5 %5 AKCF-, 080/ 1 JHHIE B ot AR 52 9 2l
T OB T R R N R URE L TRl B NS R
Rb, i 7] LM CE A 1 48311 (LC3 1) .
SIRT1 Hl p-AMPK/AMPK (1) /K 3%, T # # & 1K 1
(SQSTM1) I p-mTOR/mTOR 7K F- , & 5 /N il 2% 461
A9 FE WL EARAN , NS A Rb, AR BT
LC3 I . SIRTI Fl p-AMPK/AMPK [ %3k, F il T
SQSTM1 Fil p-mTOR/mTOR 1Y 7K -, #F 5% % i i JH]
VS Tl A T B A1 ) R0 R SR nd BHL BT 1 A 5 A il
R LA, E— 2 5 E T AN S AT Rb, & [ W5 38 i
WA R DIVE . XS E5 R AN S AT Rb, £ %
i 115 S SIRT1 A TG AMPK PR & H W, U 52 T iE
BT &, 83 MAFLD,

Al 2 D(ASD) X 4 N 22 W7 2 41 VI, &
2 S W 19 M 25 o3 B9 A9 B A — Rl B B8 A ) TR
PERY =il B ARG W, KW DUk g A BT o B
A2, GONG %285 (R N 5236 % B, ASD i
Jis SR R ARK o5 1 ek ) R 98 2% i B 7R ob/ob /)N
FL TG .TC.FFA .FBG .FINS . HOMA-IR % Jlig 13 5t 1
I A Bz JBR 5y 2R K B0 AH OC 48 AR 1 K B BEAR T
AST .ALT MDA By /K-F, Jt & 1 SOD 143 bt H ik
i E ALY B (GSH-Px) (9 7K -, $# 78 ASD 1 Bi 3% Jif
JUE i 105 72 P R B 3R HKT L A 2 B D AR AR AR, 2
fiff F O A i R R R . ASD T /N BURFIE P9 A
Wt A 7K SF- J 3 TR TR IS R AT T A B A DG 2R
M s & % LC3 1T . SQSTM1 il [ W 5 A BECN
(Beclin) 1Y 3R 35, Re e 7 FFHIE [ W6t 38 & 19 3005 o 78
PR A 525 v, ASD S e 30 1 T 4R 5 S
BRL 4 i LC3 11 .SQSTM 1, Beclin Fil p-mTOR Y
Fik, H 5 AMER LS, ASD THIlE N T H £ A
Wit 5 il A, SR W A Wl i 1S . DL B FSE R R ASD
A RE A A 3 A R A Rl R B T Y
W 22 T N IR AR M . Bel-2 M BEAE A A
3(BNip3) i T bk S1 B, R A 42 BR il 4 b 4 o it
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FIVAE 5 2 bR 52 3 M VEFH . GONG %57 ift — 25
XF ASD P45 [ W AR OC A5 - i 09T R B,
ASD T T R 7 S i BRL 40 0 J , i /0 1 40 Jifd v A4
JIE ¥ , 8% A T BNip3 Al p-AMPK ) 3£ ik, FEAR T
LC3 Il A1 p-mTOR 4 3 ik , & B BNip3 4 = 19 £k ki
TR [ WETE ASD BB AR v b rh R AR L B
AMPK 7€ BNip3 /- F [ 4 ki i A Wi rh j2 % 1, 42
7k ASD A i it 8 1% BNip3 4 5 (10 28 1A [ I S U
B2 IO i 1 A5
3.9 EEEMREESM  MAFLD (9 & 4 5 HLIA % o
fils i % UM OC  AE e R G h , JR W M T 40 Mg
(Treg) 43 ¥ TIL-10 . IL-4 55 5t 4 P+, 30 ] 56 9% R 4
ok BEAS B B T 408 17(Th17) 43 W 1L-17 . TNF-a
AR, A LA G 8 R RE 19 & A, Treg/Th17
14 240 B Y- A 2 2 RF E R G R D Re i BRI R
B PR A5 X SD oK Bl i 22 M % 5 iR fDRE 10 J8 J5 A
KR B RATEE TH s A, kB SR 4L i, K
BRI ALT VAST & 25 B A%, 41 & 1 ik ©2 48 g 1L-17
& %Ik, CD4'CD25 Treg & 1 7t &, H AT 41 4L
TNF-a IL-17 5§ R 4 46 b5 7K F T B, Treg 40 g 5 5=
PR3 S A PR 7 SCOIR % s R 7 P3(FoxP3) 4K ik 4
1R, BN S B e T BB 3 AL 9 I E Treg/Th17
S B A7 a0 IR 98 L, BT R MAFLD i 3|
BivafE A . B BIME T 400 1CTh)/E 42 R 40, 7T
gy Wy T3 F (IFN-y) | 4 il /v K -2 (IL-2) il
TNF-a %5, 7638 N M e R g0 b R R ZAE M 1)
P T 40 g 2(Th2) a] 43 W IL-4 \IL-10 5 41 % X+, 78
o SCME P 1 K ML T K #E DG AE AR FYY, ThI/Th2
i fSF- i 55 MAFLD (B iR B3 e R . B G 45 il
0 o 2 %k v A e Ak M SR 1Y Wistar K RRZEAT
T, R EUTFE &% . TC. TG.LDL-C . AST ,ALT
K- d5 A 0 4 I 3 [ A, HDL-C 7K °F & 3 T, i
JUE %8 i 7 IL-2 \IL-6 \IL-17 . TNF-a . IFN-y & &
FE TR PR 7 IL-4 IL-10 & & W27k, LL b se
55 25 SR 7 ) O S AT g 3E 5 8 Y Treg/Th17
K Thl/Th2 4 f 2 45 , 035 AT D s, 98 19 B oA i 35
L, 410l 98 5E S N, 2035 MAFLD SiEHK o
4 L5iE

BAHENS =L G2 4
e, A PR BUEAL PR ORI AR R b 4
AW R, VS A TP 24 5 B3 MAFLD AR H
FAILHIF 5 J5 A B, 58 3 B o 0 g AR i
RE S I 0 2R E LI 2R A S A0 R R LR B R U 3R
HEBT W 2ok UK Dy g B A R Y i G R L

JH 440 R e P BT T R T AE e R R 4 R 2 K A
AR AR AT MAFLD 2] B i 45 1 o SR80, i oF
FAAFAE—E R BRI, B e, R H A %, H AT
Xt HAG RO BT TEAT BR, HAS TR v 2 5 3 2 0 7
3 B8 o3 A RSN R O SR A Rt — P R
U, RIS AF X MAFLD #9 -+ B0 -5 AL A A 5C
W ST 46 0 7 30 4 52 30 A A 1 40 0 S 56, 5 R TE A
PR B9 -5 OB A7 78 22 51, 5 S F 52 5 2R AT )
ARG B e R ARG , o — A5 56 E A1 48 7 e A I PR
JYRL . feda, 2 AT O 2 M E Sl A o T
PL -+ F MAFLD, 2K 1 H R 59 60F 58 2 A0 56 1 5 —
{5 5 38 B Y R WS T, 0 2 2505 5 T I R 4 0 4%
2 [6] B A AR T ST A R AR O R R B ST T
6], Ry h 25 B Z ik Ae (2 AT MAFLD B3 2y
A 4 A PR S 4%
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