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Therapeutic effects of Alisma orientale extract on nonalcoholic fatty
liver disease in rats and its mechanism
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[ Abstract]  Objective To study the therapeutic effects of Alisma orientale extract ( AOE) on nonalcoholic fatty
liver disease in rats and systematically determine the underlying mechanism. Methods Collected samples of an oleic acid-
palmitic acid mixture were applied to adipohepatic HepG2 cells after AOE treatment. ER stress marker proteins GRP78,
CHOP, and XBP-1, as well as JNK1, p-JNK1, and STAT3 were detected by Western blotting. Serum SOD, AST, ALT,
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TG, HDL, and LDL levels were measured after establishment of high fat diet-induced nonalcoholic fatty liver disease and

AOE treatment in SD rats as confirmed by oil red staining. CYP2E1 and CYP2AS gene expression levels were determined in
liver tissue by RT-PCR. Results After AOE treatment, JNK1, p-JNK1, GRP78, CHOP, and XBP-1 expression showed

obvious dose-dependent downregulation, while STAT3 expression was increased. Serum AST, ALT, TG, and LDL levels

were reduced dose-dependently, but SOD and HDL levels were increased. CYP2E1 and CYP2AS gene expression levels

were decreased obviously in liver tissue, especially in the high dose group. Conclusions

AOE inhibited ER stress in

adipohepatic HepG2 cells, and JNK signaling pathway and metabolic enzymes in wvivo to treat nonalcoholic fatty liver

disease.
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Note. a: Physiological saline control group; b: High-fat diet model group. c: Relative quantitative results of oil red staining. Compared with the

control group, ™ P < 0.01.

Figure 1 Evaluation of fatty liver model by oil red staining
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Note. a: Expression of p-JNKI,JNKI and STAT3 in each group. b: Quantitative results of STAT3 expression in each
group. c: Quantitative results of JNK1 expression in each group. d: Quantitative results of p-JNKI expression in each
group. Control group: 0 mg/kg AOE; low-dose group: 100 mg/kg AOE; moderate-dose group: 200 mg/kg AOE; high-
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Figure 2 Expression levels of p-JNK1,JNK1 and STAT3 after AOE treatment

WIFE 3 AN [ Sy %k HARE AL 24T T R 1k

3 iTit

AR, AR I 7 ek A B IR R 45 AT
PERE T ) 50 R 5L 24 BT 30% 1)
g W I B 3 SR A8 B 0GR YT 23 8 it A
TAGYERR PRI 28 s I BLm T Ak Stk g 25 % ry AR
iR R Y R I e i W R e % O N D
P ke N i s ™ B

Il PRAFFFEGEORE R IR 2858 B 235 S A T A% 1 i
JF(NAFLD) By 32 &R L, 12 HA T I Ak
2, FESTIRERR KR TR, W 25 O TP R I PR I
J7 NAFLD s A2 rfifi A R g g i i 25128 =i 2%
B3RS Y o 2 —  TERRTE I DAL i
HAEWEENOMEAD . B TABR R E, AR

2= 4t 0 3 2 X6 N S TS 1 TR T Y 52 4
TR P A 105 1 T % R0 3 Bk R = IS R YT Y
48 5 FR AT X BELER | e RS D VS 1 7 A
NG BT BB 45 7 T8 A K R e RS
AP ANEM: TG TC BRI, 520 R TC AR
FAMH) TG 1N A B, DT 435 1 I A9 B 7 430
T 34 B S IS B SR ALIR YT
ARG VE R 105 JFF AT 3 90 R BT IR G o — R L
REA S TC TG K- 1697 R i I AR 7 250
% FEBAEIRIE T 32 ) 1 IR ARG (T
SelR A AR BRTE BR R AAT RO RE AR
THAE) W 236 7 AR RS 1 R U B4 I PR A 5 45



P FL AR 2 75 2018 4E 7 A5 28 #4557 1 Chin J Comp Med, July 2018, Vol. 28. No. 7

73

GRP78

XBP-1

CHOP

B-actin
MHE KAEE PAERE RAEH
Control Low-dose Moderate- High-dose
group group  dose group  group
CHOP
c 1.0+ I = {
Exd
» £ 08~
<
K A "
Rx 061
o o
jan}
Z O 044
%
52 024
—
0.0

MRA EAEEd PHEE w4
Moderate- High-dose

Control  Low-dose

group group dose group group

1 :a: 4520 GRP78 XBP-1 .CHOP Fik/K¥;b: % 41 GRP78 F ik T 4

XBP-1 RikEBLER,

GRP78

o

GRP78HIN & ik f
Level of GRP78/B-actin

ME  EREE PHEA mama
Control ~ Low-dose ~Moderate-  High-dose

group group  dosegroup  group
XBP-1
d 1.5- ! b

XBP- 14 % % &
Level of XBP-1/B-actin
<
wn
1

e
(=)
1

MRA EHELA PHEH mREL
Control  Low-dose Moderate- High-dose

group group  dose group group

LR 4] CHOP RiAEREER 4. &4

B3 AOE 4b¥5 GRP78 XBP-1 ,CHOP ik /K
Note. a: Expression of GRP78 ,XBP-1 and CHOP in each group. b: Quantitative results of GRP78 expression in each group.

¢: Quantitative results of CHOP expression in each group. d: Quantitative results of XBP-1 expression in each group.

Figure 3 Expression levels of GRP78 ,XBP-1 and CHOP after AOE treatment

7 a; HepG2 Y5 =5 JE—'Qﬂ(400 mg/kg AOE) ;b:HepG2 BRI MG AS A . i Sk 38 5 T 40 B AR AE
4 HepG2 HHHAEE IR A ( x 3500)
Note. a: HepG2 in the high-dose group (400 mg/kg AOE); b: HepG2 in the fatty degeneration

group. Arrows indicate fatty degeneration of the liver cells.

Figure 4 Transmission electron microscopy of HepG2
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Note. a: Physiological saline control group; b: 100 mg/kg of AOE treatment group; c: 200 mg/kg of

AOE treatment group; d: 400 mg/kg of AOE treatment group.
Figure 5 Effect of AOE on hepatic steatosis of SD rats detected by oil red staining

a ALT AST SOD
b c ik
801 N ok N 400 7 N ok N
= % H y ' % i
Xk Ok
60- . 300 — ~
)
a 2 £
S 404 2 ! 2
2 40 s 200 8
2 < 2
204 100 4
0 0 J
g4 EAEA SRR SR A AL PREL RREA A EHEA PAEA AR
Control Low-dose Moderate- High-dose Control Low-dose Moderate- High-dose Control  Low-dose Moderate- High-dose
group  group  dose group  group group group  dose group  group group group  dose group  group
TG HDL LDL
d e ' — 4 f
2.5 ' } % i
2.04
g g g
3 3 1.5 3
2 £ £
E & £
o3 a: 1.04 a:
= = 2
0.54
0.0 04
4 RAEH PHEL SREH A RAERA PREE HEL M4 K EL PR wREL
Control Low-dose Moderate- High-dose Control Low-dose Moderate- High-dose Control Low-dose Moderate- High-dose
group group  dose group  group group group  dose group  group group  group dosegroup  group

H ca: ALT UK b AST KK - 5 ¢ SOD A2 ZK 5 d . TG A5 ZK 5 e . HDL A0 7K F £ LDL A8 /K-,
6  ELISA 6l fiL 75 A= AL fe b
Note. a: ALT detection level. b: AST detection level. c¢: SOD detection level. d: TG detection level. e: HDL detection level. f; LDL
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Figure 6 ELISA detection of serum biochemical indicators
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Figure 7 RT-PCR detection of CYP2E1 and CYP2AS gene expression levels
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