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T B ] FRARAR T 5 M 107 4 % K BRI ALT. AST. TC. TG /KF, 4] ROS K, HALHITTHE 5BGE Nrfl . Nrf2
K.

XHEIR): MUEEE; USRI NRREELBE, RARARAELBE; ZFEF E2 MXHETF 2; WEHER
FEDHES: R285 XHEIRERE: A XEHS: 1674 - 5515(2024)04 - 0810 - 06

DOI: 10.7501/j.issn.1674-5515.2024.04.002

Effects of asiaticoside on Nrf2 and ROS pathway expression in rats with
metabolically associated fatty liver disease

WANG Yingying, GU Yongzheng
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Abstract: Objective To investigate the effects of asiaticoside on Nrf2 and ROS pathway expression in rats with metabolically
associated fatty liver disease. Methods Rats were randomly divided into control group, model group, asiaticoside (5, 15, 30 mg/kg)
group, and bicyclic alcohol group, with 10 rats in each group. Control group and model group were ig 10 mL/kg normal saline,
asiaticoside (5, 15, 30 mg/kg) group were ig 5, 15, 30 mg/kg asiaticoside, bicyclic alcohol group were ig 20 mg/kg bicyclic alcohol
group, once daily for 4 weeks. ELISA was used to detect ALT, AST, TC, and TG, fluorescent probe dihydroethidine (DHE) method
was used to detect ROS, and HE staining was used to observe the pathological tissue. The relative expression levels of Nrfl and Nrf2
protein and mRNA were detected by Western blotting and PCR respectively. Results Compared with model group, ALT, AST, TC,
TG and ROS in 15 and 30 mg/kg asiaticoside groups were significantly decreased, while Nrfl and Nrf2 mRNA and protein were
significantly increased (P < 0.05). The liver structure of control group was intact. The hepatocyte steatosis of 15, 30 mg/kg asiaticoside
group and dicyclol group was reduced, and a small amount of inflammatory cell infiltration was observed in the sink area. Conclusion
Asiaticoside can reduce the levels of ALT, AST, TC, and TG in serum of rats with metabolism-related fatty liver disease, and inhibit
the growth of ROS, which may be related to the activation of Nrfl and Nrf2.
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BB H R e SR AR R 2 5 R R R g, g
RARIE . RIR L T NS, S 2 5B,
UIANHEAT SR YT, P B ] RS N AR 4L
JFAE A0 S 0, T EE O A (. B R
DIERMEYD, WGET (MRARTELE), HATE R
IR AR S AT, T
TR REMEEEEZ MRS, R TR
TR BN E B IER 2 — W, IR R T 5T
KL, MEFEEMUEAHME. PO, 5.
DU LT 44l 55 2 B AE DI, 356 e JHF i 2 22 Aol
BEREEA R, (EX A AR I 1
93 VE F ML BB B i AR TE ). 7E AR AR < i
eI T O R, AL SR B R I S i
e HEMIEA, AR RS AU B AR A
PR R RR B Ak, RO BEAN R R = A 3 22 11
TEHEER (ROS) Z50T 5l R i 2858, 5 2 ARG
DURUIMES, A F E2 M5 F 2 (Nif2) 5518
PR D FHEIR S M VE AR A, RIEH VA
IR IR, HAEA SRR BT iE B B
B AR T AR AYAE M B M 9 Hh R 7R F AL
HIRITE F i, hRR i — PR A AR T
R R AU 5 i i 1 FF 993 K B Nrf2 ROS 1)
AL
1 #MR5EE%E
1.1 KRN

EHL 60 FAEREREME KR, 4~6 AR, s
150~200 g, HIWIRI AR B P sefit, {6
YFATIES SCXK(#)2019-0035, FTA KERIFERT7
< B it O SEBG S AR 3R, PRIFRIREE N 20~25°C,
FEXHESE 40%~60%, HEEM, HBEREUK.
BNYSLIG 2 AR B s S BAC R T Sl (ki S
HNZYY-2019007).
1.2 LTSNS

MY (RgENEREERAR, &
3 H=98%, 5 B20586-20mg); WIFEE )} (Jbnt
AIZG], Bk 25 mg/ Fr, #i6'5 J722029); Hidhk Nrfl
(B AR AR AR, 25 kl669Ra21);
Nrf2. BRI A EEFR PR 1gG (LR sl
HIRAF], $25 52179R. C-8255); FrigFRZE MR
R B2 W EARGIRAF, 185 JPH233);
PCR kil & (LR PEAEMREARAR, B5
YT9033); J3AKS - 4 (HE) $etikila (dbm
FRFERHARAF, 75 Gl120).

1.3 1RBES

ARUAH SRR 3 1A JFE 93 K BRASE 2 2 ST AR SCHR
T, R s PR TRE (80%IERb AL+ 10%54 1 +5%
B 1% E R IR AR, HFIEREEE 1K ip
VU3 5 mg/100 g, J5LL 10 mg/100 g, & 6 K ip 1
K, HLe ik, MMM EFAELE, SIEKER
4 4 . B HMO O Jeta g AT 44 R4
A, BUS pm R, Bk U] BEHLEL 5 S8,
K H Image-Pro plus6.0 EUZ 73 #7, CAFFAEIL S35
BREE T DTG ARG, SR Oy A
Dz
14 SHE54H

WA KR AT IR AR B BT (5,
15, 30 mg/kg) 4. XUAREA, &2 10 Ko oo
21 AR ST AR A SR I M o R BB, B R
s, XTI SR ig 10 mL/kg A FEERK, 1
WId; 27 Che BT 5T 07165 ) PIrh J7 AR 4 A
AR R =3 5 R 50 e TR 20 &, AR B (S,
15. 30 mg/kg) 447 ig 5+ 15. 30 mg/kg FLEE &
H, 1 %/d. BIAEEA ig 20 mg/kg WIREE, MiEsE
T4
1.5 FHESKEM
1.5.1 ELISA RIIK BRUMIE Hh R T AR R R R 5 75
i (AST). WAL (ALT). —BiH M
(TG). BHHFEEE (TC) KT KRR 5 Jh HUIE 57
kI 1mL, 5 °C, 3000r/min 250 15min, HE
TEWL K ALT. AST. TC. TG /KF, #{EL5%
PR AL G B bR HEREAT I 5E
1.5.2  POeRER - & 40 (DHE) i ROS £
ik REK SRR G AL ST RN, 72 e K R
WGHTHL, KRG 10 pm Yl KRBT
WAL, WRWE, Pk, FORME FiEE
1%, ot A4, F Image-Pro Plus 6.0 B4 4)
TR SO (4D 14
1.53 HE Zett BUKRIFHZ 10% iR 2. M
K EH RES, B, 3um YIRS, N
FROR . TE/KIAG , T, BhPE 2%, Z5187KIR I 3 min,
HE Zett, KT o s i fr, Jess s T ugg
E{EliGE
1.5.4 A REENERGI Nrfl . Nrf2 A EIE  BUIT4H
AR 5 PR A ST E & &, WK, FEIEL, 5 °C
B PR, IiRPTER —PT Nef1(1 2 5000) Nrf2(1 :
4 000). B-actin (1:2000) W¥FE 1h, BELk, B
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i E A EEARIE T L SRR 1gG (1250000 i HE
1h, ¥, B, BE, RNER.

1.5.5 PCR ¥l Nrfl. Nrf2 mRNA £k KATFHA
WFBE 5137 JE SR B RNA, 5554 il cDNA, LA -
actin NI Z /T PCR 1%, 70 C. 5min, 85 C.
3min, 65 C. 3min, 50 ‘CiB:k 30s, 65 ‘CIEfi

15s, ¥ 30 ¥k, DL B-actin ANZ, LW ER
PCR IR RIL, 5 2788 l, WK 1.
&1 5149F5
Table 1 Primer sequence
ElkZ il
Nrfl 1EM: 5-CTTATTGAGTGGTTCTGGGTGT-3'

1.6 FitFEH*E

K H GraphPad Prism 8.0 441t 4T, &
R x s FoR, BN ELBH BN &K 5 2 0 #r .
2 %R
2.1 FBEKRIMMFF ALT. AST. TC, TG 7KF

S5BRHE, I ET 15, 30 mg/kg 2K
ALT. AST. TC. TG /KF&ERK (P<0.05);
THY 15 mg/kg H5WABEHIMIFE S ALT. AST.
TC. TG /KPR EER, W& 2.
2.2 &%4H ROS ZHFIL

S5BERH LR, IR 15, 30 mg/kg 4H ROS
e FIL B FE BRI (P<0.05), AL S B 15 mg/kg
HEMWIAEEL ROS FOGRIB LR E T % 7, WK

JeJ: 5-TCCTCTTCCCTTTCTCTCTTGTTC-3'
Nrf2 Em: 5-ATTGTGCTTGTGAGGGTGTTTC-3' 1. % 3.
KJf: 5-CCCTTCCTGTCTTTTCTTCTCTCT-3' 23 HBHKRAFELE HE £EFTE
Bactin  IE[f]: S-CTTTCACAGCGACTCCAGG-3' SR ALk SUFFIE GG b e e, P B )
J[fl: 5-TGGTCGATGCTCACACGAAG-3 . NHGRSELE, RRCHRAME, SR BT
xR2 FHAKXRIMED ALT. AST. TC. TG KFE ( x s, n=10)
Table 2 Levels of ALT, AST, TC, and TG in serum of rats in each group ( x£+s,n=10 )
2H 5 7 & /(mg-kg™) ALT/(U-L™Y AST/(U-L™" TC/(mmol-L™") TG/(mmol-L™)
pagit — 36.25+5.12 44.06+6.26 1.094+0.08 0.11£0.03
T — 67.02+17.39" 85.03+19.28" 3.22+0.25" 0.35+0.11"
R B 5 66.88+17.40 84.861+19.25 3.20+0.24 0.34+0.10
15 55.61+11.19% 63.42+12.19* 2.45+0.18" 0.2040.08*
30 4745+8.21%& 51.71+£9.62%& 1.66£0.13#& 0.17£0.05%
XA 20 56.59+11.20"@ 62.40+12.20%@ 2.444+0.17"@ 0.21£0.08"@
SRR "P<0.05; SHERALLE: #P<0.05; ST EF 15 mgkg A 4P<0.05; HFEEL 30 mg-kg ' AL ©P<0.05.

*P < 0.05 vs control group; *P < 0.05 vs model group; ¢P < 0.05 vs asiaticoside 15 mg-kg™' group; @P < 0.05 vs asiaticoside 30 mg-kg™' group.

Fluorescein-

dUTP

Merger|

Xof HE e

T B 5 mg-kg™!

1 &4 ROS Fi& (DHE)
Fig.1 ROS expression in each group (DHE)

FAFHA 15 mg-kg™

BAEE

F 30 mg-kg™!
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#3 FEROS THKIE ( x+s, n=10)
Table 3 ROS expression in each group ( x£s,n=10 )

2H ) &/ (mg-kg™") ROS
PapiS — 54.02+4.78
it — 86.75+20.13*
e 5 85.69+19.68
15 77.12413.23%
30 65.4349.55%&
KA 20 76.89+13.22/@

SxtHALtE: "P<0.05; SHEMALE: P<0.05; SRHE
H 15mg-kg™ A P<0.05: HHEHH 30 mgkg ! 4LHLEL:
@pP<0.05.

*P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs
asiaticoside 15 mg-kg ™! group; @P < 0.05 vs asiaticoside 30 mg-kg ™! group.

g, BUIRAIL), ToARUIR AR R AR PR AN 58
MG RMAH, BHEH S mgkg 4K RITATHL
JHHZAS RN DT AR R, IR S el 2, 4
FHE S ZE L MR N A K B T 17 S 4% 1 A PRI i 5
FEHEH 15 mg/kg 28 RUA Bz 2H K B4 e g 1y A2
PEA TR, AHRHES A R 2L, R D gt
A, VA DX L/ B 2 A0 IR s A S R 30 mg/kg
KR WER IET B AR R4 s/, 4uf
HEHIRE AR, Horb ANl 2 A s, R IDTRIE
WlR s, WH 2.

L G i

E 2 HEZ&%R (HE, X200)
Fig. 2 Result of HE staining (HE, x200)

2.4 FBHEKRFALSF Nrfl. Nrf2 mRNA FTi&
ERRA R, FREEH 15, 30 mg/kg KR

P29 Nrfl. Nrf2 mRNA £k &5 ETHE (P<

0.05), MATEE 15 mgkg 45 DAL FHL

W Nrfl. Nrf2 mRNA RikE LR EZR, WK 4.

R4 KREKBIFELSD Nefl. Nef2 mRNA Rk ( x s,

n=10)
Table 4 mRNA expression of NrfI and Nrf2 in liver tissue

of rats in each group ( xts,n=10)

H ARk ) —— A AR
Nirfl Nrf2
Xif e — 1.00£0.00  1.0020.00
it — 0.11+0.03"  0.17+0.05"
RS R 5 0.12+0.03  0.18+0.05
15 0.40+0.15"  0.4940.19%
30 0.58£0.29%  0.6910.30%
B 20 0.4240.16"@  0.5040.19"@

xR "P<<0.05; SEUHALLLE: *P<0.05; ST
15 mgkg A E: £P<0.05; 5T FE 30 mg-kg ! A HLE:
@p<0.05,

*P < 0.05 vs control group; P < 0.05 vs model group; &P < 0.05 vs
asiaticoside 15 mg-kg™' group; @P < 0.05 vs asiaticoside 30 mg-kg™"
group.

2.5 BEKXRAFHEL S Nrfl, Nrf2 ZEERIE
MR, BRERE 15, 30 mg/kg KR
P2 F Nrfl. Nrf2 AN REE R E T H

(P<0.05); MMATHEF 15 mg/kg 45 XWIAEEHAT
MR Nrfl, Nrf2 EE ARG R IBLRE %2R, W
K3, %5,

Nif D —— T S 05 < 10*
N2 WD S s S . - 5|

B-actin 1.2X10°
PR A S5 15 30

ML E T/ (mgkg™)

KR

3 &4 Nrfl, Nrf2 EEENRILS

Fig.3 Nrfl and Nrf2 protein expression in each group

®x5 BEKXBRAFALR P Nrfl. Nrf2 EAENREE
( x=*s, n=10)
Table S Nrfl and Nrf2 protein expression in liver tissue of
rats in each group ( x*s,n=10 )

y 1 =
AR FEmeke ) Nfl‘é'*ﬁmwjﬂ
X HR — 3.824+043  3.91+0.52
it — 0.214+0.06° 0.2540.05"
MEREYF 5 0.224+0.05  0.2610.04
15 1.73£0.22%  2.01£0.25"
30 2.79+£0.34%  3.1110.39%
XA 20 1.754+021%@ 2.02+0.26%@

SRR "P<0.05; SEBIAILLE: "P<0.05; ST
T 15mgkg ' AHLE: 4P<0.05; 5RHRAF 30 mg-kg ' 4 HLEK:
@p<0.05.

P < 0.05 vs control group; P < 0.05 vs model group; &P < 0.05 vs
asiaticoside 15 mg-kg™' group; @P < 0.05 vs asiaticoside 30 mg-kg™!
group.
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SEE @MY ER, %R RS PR ALT,
AST. TC. TG ik, ] ROS Fik, HEH0 Nrfl.
Nrf2 [RIE B A — @ A .
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