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[ Abstract] Chitooligosaccharides is a natural amino polysaccharide that exists in shelled
marine organisms. Due to its extensive physiological activities, it has received widespread attention in the
improvement of non-alcoholic fatty liver disease in recent years. Chitooligosaccharides have been shown
to significantly alleviate the symptoms of metabolic dysfunction-associated fatty liver disease through a
variety of mechanisms, including the inhibition of lipid synthesis, modulation of inflammatory responses,

mitigation of oxidative stress, enhancement of insulin sensitivity, and regulation of gut microbiota. The
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specific mechanisms include inhibiting the expression of transcription factors, activating the AMPK signaling pathway

to promote fatty acid oxidation, and inhibiting the activity of signaling pathways such as PI3K/AKT/mTOR. This article

reviews the improvement effect and mechanism research of chitooligosaccharides in metabolic dysfunction-associated

fatty liver disease, aiming to provide scientific references for its clinical application and drug development.

[Keywords ] Chitooligosaccharides; Metabolic dysfunction-associated fatty liver disease; Lipid-Lowering

mechanism; Research progress
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Table 1. The role of COS with different molecular weights and degree of polymerization in lipid metabolism intervention
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MHTCH L
o ESEMRA (2~6DP) FRIR A S MASLD/N R {IHIFFASS i [36]
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LXRa ) 1 PPARa f93R3K, (2 2 H [ B Ak o IR

R, JFa T 3y -3 L e e A
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FEBHZE (low density lipoprotein receptor, LDLR )
ik, I8 IE RS G, e AR T s s
FEAEWFE R I ™, COS A AR IR OB 11 SR % 57
I F- CCAAT/ 3858 45 7 2 F ( CCAAT/enhancer
binding protein, CCAAT/EBP) o Fl1 PPARy )
mRNA FKik/KF, IHIAR B A . TRk B ik —
AR, COS il FF2 2 ( diacylgiycerol
O-acyltransferase 2, DGAT2) . LXRa. PPARy.
ZfIERR X 324K ( pregnenolone X receptor, PXR )
41k 5% 36 (cluster of differentiation 36, CD36 )
f) mRNA R AR A, b FRA Bl % TG
B

¥ {4 B8 5 ( brown adipose tissue, BAT) FE
5 e B A AR 7 0 i b R O BEAE .
W 5 2 W11 COS 3@ it BT BAT A=
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WFFE W] COS Al 0 g R 1% A 24 A (amp-—
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ZAK 4 ( Toll-like receptor 4, TLR4) , %S LPY/
TLR4/NF-«B 4 4iF i f, A2 fif JFF 4 M F G 2 4
M B AR 46 ¥, 40 TNF-o, 140 i /2 -1P
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Z—. ROS R =4, HPf i bt
AALMAL R G R 4EHE T, B TG, TC A
FFA 23 fini ROS M AE B, 5 SU IE AL N7 R
Riad Ak, TG A T I 8 i S g A
HFEF4Efk, 2 30F MASLD (i Ji& U7 0% i i 2
ROS A iy EE T, e H RS T,
S A ALY B AL (total superoxide dismutase,
T-SOD) . 4 Mt H IR A AL P9 B ( glutathione
peroxidase, GSH-PX ) Mt E AL A B ( catalase,
CAT) & XHEPUAALEE, 7E4ER5 I A b i
i K ¥E AR H . T-SOD J2 15 Bk ROS () &4
fifg, HIEMEAE ROS o BERL RS, 240
B ", GSH-Px EN AL R G W E
S RSy, AT T BR ROS 22 il T IE 48016 1
P, CAT nlaE il ST S K AR,
W/ ROS AR B, DT PR A 6 37 S A I 3
8145 7 Qian 25 "V HFIE K L, COS T AT HE
MASLD /> BUFFIIE 7 T-SOD H1 GSH-Px 1 7iF E,
FERFAR N % ( malondialdehyde, MDA ) 7K,
MDA 25 it E AL br s, HTt e S e s
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AT AR ) P45, 2% A I R AR AR N 9. Li
PN E— A UESE, COS HEIN T FFA #il#%
) HepG2 4l ffd o T-SOD . GSH-Px il CAT %54t
FALRRR IS, MM T AN 3.

Nef2/ 51 & Ak 2 W g6 4F (antioxidant response
element, ARE) {55 i %215 F iR AL [ v il 5%
SRR TSE S — o Nef2 RHUALEE R R AR F
PP FEEARRIBURIE T, Nef2 M2 o2
MBI, 5 ARE 456, (Ribhisa It ma
ik, MR EPURALAE S 7. Tao 45 PV HEST FE W
COS AT 38 128 F e AT it 119 35 [R]85 % figp JHF 4
FEE3, TG Nef2 38 34 56 P ) e 8L B
. DLW EY COS iE it #2 5 T-SOD. GSH-
PX Fll CAT %5 BT A AL B R TG R, JF U0 Nef2/
ARE %, Mo HEEpTA LB, 238 MASLD.
25 HE=IR

IR S IEX 1 5 2% R AR ) R, 1A
EIFERIIR RACIHIZEEL, SEUFIEAR AR V7,
W98 £ W, COS7E 3% IR B W 1E ™,
X1 7k fdk B3 5F HFHSD 75 5 9 MASLD /) B 5
RUR I, COS REek /MR IR A& IR A,
PRS2 A G-, MASLD 3 5 £ Bifi 18 Pk R i, AT

Frontiers in Pharmaceutical Sciences, Aug. 2025, Vol. 29, No.8

HIE A NF—«B {5 53 ¢ B30 2R IR P58 %
B, COS 3@ i 40 il NF-xB R 5 {55 1915 5, W
D INF-0., 1L-6 S R T HIREL, G RAETT
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ARG, T EIENRITR A, AR
Az TR A R B 7 MASLD B R
SRR, UCERAE BRI 2 AHOCHE 1 (silent
information regulator factor 2 related enzyme 1,
SIRT1) A5 IR UG, Velickovie 55 ™
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c—Jun 24 5 K i B ( e—Jun N—terminal kinase,
JNK) 1 90 , [ B o-AMPK/AMPK [,
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17T AMPK 3 B SIRT1 Fik, Wb RIER
165, RIS R U . IeAh, COS 3B n] i
PR B A0 Y 22 24535 A6 2 L% (mitogen—
activated protein kinase, MAPK ) #1 PI3K/AKT 18
SIE K, PEREE R RN RIL G W, SR
B REURE, S IR, BB ATIE M4 B0
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=k p.swlm ﬁgﬁ{ E‘AWD
T i e
I (el ke e l [ ras ]t

E1 COSEZEMASLDRIIERHLE
Figure 1. Mechanism of Action of in COS Ameliorating
MASLD
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P Z25a e U R AR ), BAR LIl 2. AMPK
YE R ORI &8, 7E COS BN B
RERE P FE mTOR 55, IR BT A= 5 5 5 4
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RIFZEFLEIEMFEER . COS Wi i i ¥t il
IR, T B SCFAs ==&, it
— it “IAHIEERE -SCFA-AMPK il #7220
1% AMPK {553l i, X — PR A s AR 1
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TESAEW AT I, COS #4I% AMPK A] [a] 2 1) i
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% Nif2/ARE 3@ f#, BERPra LBt R 48, COS
Wit AMPK A XL, PRJE S 2 45 6 HkE
%, W MASLD i

\ [ cos |
PI3K/AKT AMPK (stimRe )
\
e (ﬁ\ C N,f2> [::rﬁTORCi:t} SCFA
J, (SREBP-1c)
WEEER (Tﬁ‘fé“ 9 1 FmEE
GSH-Px
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-1 & |
BRESS i = LPsS
o TG

| =)

FERT | mesmRw | | awawsy | [ PPER WPRER
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— wE
—

E2 ZiEEthEMEMASLDIE RS E
Figure 2. Schematic illustration of the mechanism of multi-
channel synergy for enhancing MASLD performance
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WFFE A DL gk, B R kR A P
SR, HRT COS XF2Ef# MASLD HI#F 5344 1%
] EURN Bk i R A DR . —J2 COS FYII AR A% Ak ATh 1fi
e — Z2 5 5Pk, COS IAE MR Ak, H
Z Ay T AL R A B G, 2003 e 4 ok 2
A R SR AR A A LA Py RS P AN A ]
FIFEPE. — 2T MASLD 91l R 22 4515570,
A1 Sy B AR SN0 BT 58 PN Sh ) S48, = REHY
MNEFIRRR 5K h, JEFRELTh
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