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Protective Effect of p-Hydroxybenzaldehyde, an Active Ingredient of Nostoc Commune on Non-alcoholic
Fatty Liver in Rats Based on AMPK/ACC Signaling Pathway

LIU Meng'?, LIU Shuting!, LU Xi!, XU Xiaotian!, WANG Yuhui'*, DUAN Xiaoqun'"?*(1.School of Pharmacy,
Guilin Medical University, Guilin 541199, China; 2.School of Pharmacy, Macau University of Science and Technology, Macao
999078, China)

ABSTRACT: OBJECTIVE To investigate whether p-hydroxybenzaldehyde(HD), the active ingredient of Nostoc commune,
has hepatoprotective efficacy in a high-fat diet-induced non-alcoholic fatty liver disease(NAFLD) rat model and its effect on
AMPK/ACC signaling pathway. METHODS Forty-eight SD rats were randomly divided into normal group, model group,
silymarin(120 mg-kg™") group and HD high, medium and low dose groups(200, 100 and 50 mg-kg™"). Except for the rats in the
normal group, which were fed standard chow daily, the rats in all groups were continuously fed high-fat chow for 8 weeks to
establish the model. The rats’ body weight, liver coefficients, changes in liver function(ALT, AST), blood lipids(TC, TG, HDL-C,
LDL-C), liver antioxidant factors(GSH-Px, SOD, MDA), liver inflammatory factors(TNF-a, IL-6, IL-1f) and other indexes were
recorded. HE staining was used to observe the pathological changes of liver tissues, and Western blotting was used to detect the
protein expression related to AMPK/ACC signaling pathway. RESULTS Compared with the model group, the body mass and
liver coefficients of rats in each dose group of HD and silymarin group were significantly reduced. The results of biochemical
indexes showed that HD in the middle and high dose groups significantly reduced serum TC, TG, AST, ALT, LDL-C and MDA
levels and increased HDL-C levels in the model rats. ELISA results showed that HD in the middle and high dose groups
significantly increased GSH-Px and SOD activities and decreased MDA levels in the liver tissues of NAFLD mice, and
significantly reduced the levels of liver inflammatory cytokines TNF-o, IL-6 and IL-1B. HE results showed that HD could
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significantly reduce hepatic steatosis and inflammatory cell infiltration. Western blotting showed that HD activated AMPK/ACC
signaling pathway and significantly increased p-AMPK and p-ACC protein expression in the liver of NAFLD rats.
CONCLUSION HD may ameliorate NAFLD by promoting AMPK/ACC signaling pathway to improve hepatic oxidative stress,

inflammatory response, and reduce lipid synthesis.

KEYWORDS: p-hydroxybenzaldehyde; non-alcoholic fatty liver disease; AMPK/ACC; oxidative stress; inflammatory response
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Tab. 1 Effect of HD on body weight and liver coefficient in
rats with NAFLD( x £ s, n=8)
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T SIEWALE, VP<0.01; SHAALLE, 2P<0.05, PP<0.01,
Note: Compared with normal group, YP<0.01; compared with model
group, 2P<0.05, ¥P<0.01.
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Fig. 1 Effects of HD on the levels of TC, TG, AST, ALT, HDL-C and LDL-C in rats with NAFLD(Xx £, n=8)
Compared with normal group, "P<0.01; compared with model group, 2P<0.05, ¥P<0.01.
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Fig. 2 Effects of HD on the levels of oxidative stress and inflammatory cytokine in rats with NAFLD(Xx s, n=8)
Compared with normal group, "P<0.01; compared with model group, »P<0.05, P<0.01.

B2 2022 45 10 A% 39 B4 19 1

Chin J Mod Appl Pharm, 2022 October, Vol.39 No.19 - 2433 .



HD =520

HDHh 4 HD 41 Ak
B
Ex  HDRAIRA
? ¢ 5 AlﬂOjun b = - "’ . 100_||m 4 “‘ e g 100pm
HD R HDEHNIRE K EEIEA

B3 A4AARHE Hwmao%el

A-HE Y% {f,(400x); B—HIZL O 4L {f1,(200%),

Fig. 3 HE staining and oil red O staining results in rats of
each group

A-HE staining(400x); B—oil red O staining(200x).
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Fig. 4 Expression of related proteins in AMPK signaling
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PR 2% 2022 48 10 H 55 39 #5719 )

R HD BEA R NAFLD KBRS 281 .
Western blotting $£78 NAFLD K FUHFIE p-AMPK |
p-ACC RKIk¥J W ZEH TR, 1 ACC IHMER N, et
JF IR 5 R AR N 38 & A . HD R Y7 T 3
WFAE p-AMPK ll p-ACC 7K, #2785 HD A 38
LT AMPK/ACC 5538 %, 301 RS 5T & it
AR, AMPK A fiE & HD Xt NAFLD A #5fE
FHIG R

2015 4F, 3% [ RV A M TFE AR R I 2K k%
KEFEFRPER LI, AR T 38 1 AR
C57BL/6J /)N 5l iz 1 FL 3] Pt IR WSCRA 18 U R I 1R
AALRFEAR TC F1 TG /K-, K FERE AR 1E D,
R o X LR TR A TR IE o AR R T 2
P P4 53 HD A3 3 9845 AMPK/ACC 5 53
% NAFLD KU IERS RS S5, i 4
PRI AN A 5 07 5 | RS R 3, 32X B AN TR
R ASFE I — K30 )%, JH/R4MEE & HD R
A P REAT BB A IR B AR 5 1 AH B0
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