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[ Abstract] Objective To investigate the effect of Asiaticoside (ASI) on liver injury in non-alcoholic
fatty liver disease (NAFLD) and its impacts on the microRNA-29b-3p (miR-29b-3p)/forkhead box protein O3
(FoxO3) axis. Methods Rats were stochastically grouped into a Control group, a Model group, a low-dose
ASI-L group (ASI-L), a high-dose ASI-H group (ASI-H), a high-dose ASI+blank vector group (ASI-H+Vector),
and a high-dose ASI+miR-29b-3p over expression group (ASI-H+OV-miR-29b-3p), with 12 rats in each group.
The changes in rat liver index were analyzed. HE staining method was applied to observe the pathological
changes of liver tissue. Biochemical analyzer was used to detect lipid metabolism indicators and indicators
reflecting liver parenchymal damage in rats. The levels of oxidative stress and inflammatory cytokines were
detected by the ELISA method. The RT-qPCR method was applied to detect the mRNA levels of miR-29b-3p
and FoxO3 in rat liver tissue. The Western blot method was applied to detect the expression levels of FoxO3
and apoptosis-related proteins in rat liver tissue. Dual luciferase activity was applied to validate the targeting
relationship between miR-29b-3p and FoxO3. Results Compared with the Control group, rats in the Model
group showed severe liver tissue damage, liver cell rupture, and extensive infiltration of inflammatory cells, the
liver weight and liver index increased, the levels of TC, TG, AST, ALT, MDA, TNF-aq, IL-6 obviously increased,
the levels of SOD and CAT obviously reduced, the expression level of miR-29b-3p and expression level of
Caspase 3 protein in liver tissue obviously increased, the expression level of FoxO3 mRNA and expression
levels of FoxO3, Bcl-2 proteins decreased (P<0.05). Compared with the model group, as the dose of ASI
increased, the degree of liver tissue damage, liver cell rupture, and inflammatory cell infiltration of rats in the
ASI-L and ASI-H groups decreased, the liver weight and liver index gradually decreased, the levels of TC, TG,
AST, ALT, MDA, TNF-a, IL-6 in serum gradually decreased, the levels of SOD and CAT gradually increased,
the expression level of miR-29b-3p and expression level of Caspase 3 protein in liver tissue gradually decreased,
the expression level of FoxO3 mRNA and the expression levels of FoxO3 and Bcl-2 proteins gradually
increased. miR-29b-3p overexpression reversed the improvement effect of ASI on liver tissue in NAFLD rats.
Dual luciferase activity confirmed the targeting relationship between miR-29b-3p and FoxO3. Conclusion
ASI can enhance the antioxidant function, regulate lipid metabolism, alleviate inflammation and liver tissue
damage in NAFLD rats, which may be related to the down-regulation of miR-29b-3p and the up-regulation of
FoxO3 expression.

[Keywords ] Asiaticoside; Non-alcoholic fatty liver disease; Liver injury; MicroRNA-29b-3p/forkhead
box O3

A W K M A5 5 M % (non-alcoholic fatty
liver disease, NAFLD ) J& /N sl b /DR 0 2 I
IR i 017 < S AR BT J80 ) — g PR L I R R
PR ARWTAEPE . MRS e NAFLD S
J5 W25 R SR R AR TRV T S R BE AL, RIS fin

PRt TR TCRE HLi AL 25412 BEX NAFLD B9
A I R AR Y H 254 R T R asiaticoside,
AST) ELHE % BUAERURLA . 310NN T Rk i
B SR SR Ry T R A Y, 5
LT LA Noteh {35 54 B 0 0T L R0

TR RS . B D HE AR 5 R A0 Bl 10 A 1 B
JEE i 7 2 SR A 2 F TR A0 M P AR, 51 ke 2k
BB SR AR T P A =k, SRR T
WS SIE R -, 2 i I T A iR R
TN SRR AAE, S8 NAFLD &4 P, AT
167 NAFLD (R, A RZ0IRTT 05 i
Rk, BRI —ERITRL, ARSI
SR B E i, LA R ThRE",

T A TT BELT AT 2T A AL PR E R, I TR )
BEAL W7 K B A ™ B NAFLD 8 5 AT 177
Z /N RNA (miRNAs) % 35 %, J# miR-
20b=3p FEAC PR . B SRARDUA 1T BB PR
(1 25 i 4L U A0 B v S 2 B Y AR g Al
ENCORI #{t48 PE Htil miR—-29b-3p 1] g5 XL AER
[1 03 (forkhead box 03, Fox03) fE7EH AN A
Ko WEFERM FoxO3 X H i =R & L LT

yxxz.whuznhmedj.com



EZF#EHE 2025 £ 10 BE 35 5% 10 ) New Medicine, Oct. 2025, Vol.35, No.10 1167

PR EA — @& M ER, $28 FoxO3 ATRE S
NAFLD % Y15 P #7445 R 98 miR-
29b-3p il i ¥ A _EJH FoxO3 Rl JE A5 BRICI . wis
AR e FN AR AR LR N . BRI miR—-29b-3p/Fox03
WA BECMIGYTY NAFLD AU RS EEE . HAl,
i JG ASI 38 3 34 7 miR-29b-3p/Fox03 il 4 5 j5
RIS . ABFFGE A H NAFLD FAIRER,
B FETRST ASI X NAFLD K U5 45 2 miR-29b-
3p/FoxO3 i B9 520, DL A6 T NAFLD $241t
A EERY S SERE

1 MRS5R®

1.1 SKIEzh#

10 JE I HEVE Wistar KB (260~300 g) 14 [ 1
EREBE [ VFATIES: SCXK ((5T) 2021-0012],
Rl A %l KUERUE T (IR 60% + 5%,
WEE 22 £2°C, 12 h BHEEDEAN ) o s KRR
HEIERE H R, AMYOKAES) . SCRETHE T 7 d
B 3 PR 9 . ARHIF T 2 RDUTH 2 = 1S e S 0
SIYIC B B AW A E (LS. R=EESER
SY2022-054 )

1.2 Am5iIAH

ASI (CAS 5. 125265-68-1, 4lifif: = 98% )
WA A A A B AR R A R R R SR
W4 A Takara /A ®]; HE 4% 838 5 & ( 58 % LZ-
01X9135) 4 H B AR R A RA R N
[ (MDA, 5%%: 5989 ) . @%ELYEALE (SOD,
245 5966) | it EALEARE (CAT, 18455 5776)
ELISA i & [ BG4 S0k A FRA R bt
FoxO3 iR (185 AF609) . T Bel-2
L BEPUIR (585 AB112) | T Caspase 3 £
WYL (185 AC030) . i B-actin £ ik
Pifk (485 AF5003) W A i3 = RAYH AR
AIRAT; 51975 AR E YR AT BR A A
A s miR-29b=3p 1k FRik K B4 X B iR Hhy oG
AR (R ) B BRA JlA .

1.3 KIAHE
131 Zhip st

Zead 7 d EE NSRS, SR e sk Y
#EN7 NAFLD SR B m R AR (65.55% JEal
HAR . 20.00% J%iH1 . 10.00% FEEBE . 4.00% JIH [
0.25% HRFREL . 0.20% LA IR W e ) Hp 2k il i
5. KREMIARESE N, JFHEECET . JFHA

yxxz.whuznhmedj.com

RAREARL . E NG BRI AR
AT 1
132 AR

72 KRB 6 4, &4 12 H,
OXTHEZL (Control ) , MEEFEAN H K . B /LM
oK, QREIAIZH (Model ) , F4%HE NAFLD %I
WEE A PR K O ASIEHI =4 (ASI-L) , 14
A NAFLD #5 &1 3 H 15 mg/kg 19 ASI; @ ASI
mAlE A (ASI-H) , 4 & NAFLD £ %
B 30 mg/kg [ ASI; (B & I & ASI+ %5 [ J5T F
2 (ASI-H+Vector) , #J # NAFLD £ A, 3
B 30 mgrkg 1Y ASI, & K E ST 100 plL 25 715
$i; © & ASI+miR—29b-3p 3o 36 ik i i 41

( ASI-H+OV-miR-29b-3p ) , #4 & NAFLD
A H 30 me/kg BY ASI, & K 1 S 100 pL
miR-29b-3p id Fik Tk, ASI AL HER K H T
RS M ", HH—K; FhiA 3 diE
S—, ELE4 .

1.4 FEERGINR F5 ik
1.4 ArdsEasn

BUREHT— R A R BRES AR, REEY
TN 25 2K SRR T 204718 skl ; %2 SRt
Je 47 B R PR . s £ o I ot
A RE I E
1.4.2 Ak K I am e B F Fo B B K P
ol

XFRRHATIE sk, B0 . —
TR FH Selectra ProM 4 B sl A 46 43 H1 S AH
EEE (TC) . HIM =M (TG ) . 454 (8 ( AST)
FINE R E S B (ALT) KF, 5 BRI M
B, Joti I ELISA 3R & Ui B AR Bebr i, &
TR WEE L DR, IAERRERIITA . BEE .
PR, JIHRP FRICEMZE . WH . Uik, B0,
Lk RN A TR A AR ERR I 2o
MDA, SOD. CAT. TNF-a, IL-6 /KF.

143 HE#&

R BURFAEZH Y, —FB31E 10% /R Sds
W E 24 h, OEEEREEBOK . AR Yk,
HE 3L €8, 7E%2% i N WA ZUERR; 5
—EBIFLHLAT —80 °C T HRIRAT -

1.4.4 RT—qPCR

WHEAITFHAL (FH6 H ), Trizol ¥ H

A RNA R M FE, o 15 20 AT RNA R

UE W)



1168 EZF#E 2025 £ 10 BE 35 5% 10 H§ New Medicine, Oct. 2025, Vol.35, No.10

SN SEI 986 RE 1 PCR SN o 38 4 44l iy 2R 14
FIANG R SR . M 27 r i3 3
DR f4 4 X 2% 35 7K F- . miR-29b-3pd 1Y b 519
5'-AGTTGGGTGGAGGCTCTCC-3', F i 5l #:
5'-GCGACGAGCAAAAAGCTTGT-3'; FoxO3/y I
Win19: 5'-ATGGCAGAGGCACCAGCC-3', Tl
¥. 5'-CAAAGCTGGCTACCAGGCTGA-3'; GAPDH
1) E3iF5149: 5'-GGTGAAGGTCGGAGTCAACG-3',
TS : 5'-CAAAGTTGTCATGGATGACC-3',
1.4.5 Western blot

BURTERTHL (B4 6 B, IAE A 2%
W Tt oy O, $REOF R B E T (BCAL) .
47 V. SDS-PAGE HL UK 70 B, .
MG, %5 Fox03 (1:1000) . Bel-2
(1:500) . Caspase3 (1:1000) . B-actin (1:
1000) —HL7E 4CNFRH IR, TBST Pl i
B HRP pric iyt 40 =5t 1gG (1:1.000) ,
FIRFE 1 he AT FE S Image J 8PFIEST K
FES T
1.4.6  miR—29b—3pFrFoxO33¥e 5] £ & ik

ENCORI % #f J2 151 Ul miR—29b-3p il FoxO3
a1 I o o e o VA= WA o1 I £ = L e 1
#i FoxO3-WT il 28 48 AU Ji7 ki FoxO3-MUT, %
OV-miR-29b-3p. miR-NC 43 5!| 55 k&) £ (1) 1BF A= 7Y
g 5 AR Y TR G gL B\ IR 41 HEK293T (4%
T 62494, IEEFENBHAARA ) SR 48 h,
R A
1.5 Fi+ZESH

{5 FH SPSS 24.0 F A4 X S 55 54l ik AT g i
5387, I GraphPad Prism 9 2R {4 il A o
2% Shapiro-Wilk £ 5, 118 %R G IES
i, UUSSECRPREZE (x+s ) Rane W4LE
PR K5, 24 E] LR LR R O 250 b
AT SNK—q K256 . P < 0.05 HEFAGI2FE X,

2 #HR

21 XKERAFE#HZTK

FBHE T Control 2, Model 20 K R T o &= FAT
e B ETE (P <0.05) ; MET Model 41,
ASI-L 41 . ASI-H 41 B 2 48 5 i 35 1
& (P < 0.05) ; FH% T ASI-H+Vector 4, ASI-
H+OV-miR-29b-3p £H K KU 5 & AU 48 B0
FE (P<005), WA 1,

A 254 B s+
& \
20+ 4
3 15 = 34
hic:] &
V_‘-;\’ g-a
i 10 =?
5 11
0- 0-
(“x‘& §\‘& \'\}?} \9“37 \é‘& 5‘3& & S"\ \V‘& \’S& \é\j& 5‘)@
Go K ?% ?So )ﬁé :\9*0 CPQ K v,% on x“é »qe
& ¥ » §
& S & S
W 4
O S
\’é \’b
v,% Q)

E1 SAXRARERFEHLE (1=12)
Figure 1. Comparison of liver weight and liver index in
different groups of rats (n=12)
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Figure 2. Comparison of serum biochemical indexes in different groups of rats (n=12)
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Figure 3. Comparison of serum levels of oxidative stress and inflammatory factors in different groups of rats (n=12)
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Figure 4. HE staining of liver tissue in different groups of rats (n=12)
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Figure 5. Comparison of mMRNA expression levels
of miR-29b-3p and FoxO3 in liver tissues of rats in
different groups (n=6)
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Figure 6. Comparison of FoxO3 and apoptotic protein
expression levels in liver tissues of rats in different
groups (n=6)
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