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Effects of Hawthorn Leaf Flavonoids on Regulating Lipid and Protecting Liver and the Expression of
HMGCR and LDLR in Hyperlipidemia Mice

HU Huiming®, GUAN Yang®, WENG Jiajun?, CHEN Jinping®, WU Maolan®, CUI Can?, SHAO Feng",

ZHU Yanchenc*(Jiangxi University of Traditional Chinese Medicine, a.College of Science and Technology, b.Key Laboratory
of Modern Preparation of TCM, Ministry of Education, c.College of Computer Science, Nanchang 330004, China)

ABSTRACT: OBJECTIVE To observe the effects of hawthorn leaf flavonoids(HLF) on regulating lipid and protecting liver
and the expression of HMG-CoA reductase(HMGCR) and low density lipoprotein receptor(LDLR) in hyperlipidemia mice.
METHODS Fifty KM mice were randomly divided into the normal control group, model control group, low dose(1.5 g-kg™")
and high dose(3.0 g-kg™") of HLF groups, simvastatin group. Except the normal control group fed basic food, the other groups
were given high-fat diet. During the experiment, all mice free drunk water for 5 weeks. Animals were administered with
corresponding drugs for 5 weeks. The blood was collected after the administration 2 weeks and 5 weeks respectively from the
orbit to detect total cholesterol(TC), triglyceride(TG), high-density lipoprotein cholesterol(HDL-C), low density lipoprotein
cholesterol(LDL-C), aspartate aminotransferase(AST) and alanine aminotransferase (ALT) levels. The liver was dissected after
the last administration of blood sampling to observe the histopathological changes of the liver tissues by HE staining. The
expression levels of HMGCR and LDLR in the liver tissues were detected by immunohistochemistry. RESULTS Compared
with the normal control group, serum levels of TC, TG, LDL-C, ALT and AST were significantly increased while HDL-C level
was decreased in the model control group whose the expression level of HMGCR was significantly increased in liver tissue after
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the modeling 5 weeks, and liver steatosis was severe. Meanwhile, the expression level of LDLR in liver tissue was significantly
reduced in the model control group. Compared with the model group, serum levels of TC, TG, LDL-C, ALT and AST were
significantly decreased while HDL-C level was increased in HLF 1.5 and 3.0 g-kg™! doses of groups whose the expression level of
HMGCR was significantly reduced in liver tissue after the administratin of 5 weeks. Meanwhile, the expression level of LDLR in
liver tissue was significantly increased in HLF group. The effect was more significant in 3.0 g-kg™' group than 1.5 g-kg™!. The liver
tissue in the model group showed fatty degeneration, while pathological changes of liver tissue were improved in HLF different
doses of groups. CONCLUSION The HLF can reduce blood lipid level, improve liver function and reduce liver steatosis in
hyperlipidemia model mice, which suggested that it has better function of regulating lipid and protecting liver. The mechanism might
be related to the down-regulation of HMGCR expression to inhibit cholesterol biosynthesis and up-regulating of LDLR expression to
promote cholesterol metabolism, which regulate lipid metabolism disorder.

KEYWORDS: hyperlipidemia; hawthorn leaf flavonoids; blood lipid; liver function; HMG-CoA reductase; low density

lipoprotein receptor
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Fig. 1 Effects of hawthorn leaf flavonoids on the levels of serum TC and TG in hyperlipidemia mice( x £ s , n=10)

Compared with the model control group, "P<0.01.
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Fig. 2 Effects of hawthorn leaf flavonoids on the levels of serum HDL-C and LDL-C in hyperlipidemia mice( x s , n=10)

Compared with the model control group, "P<0.01.

o E I 22 2020 4F 11 H 4 37 55 21 1

OO EEX A
[ RrEaboyiits|
O it 315 g-kg 4
3 M- #E3.0 g-kg'4H
B FARATTA

2J# 5

Chin J Mod Appl Pharm, 2020 November, Vol.37 No.21 - 2601 -



200 -

150 1
T 1)
: I 1
é 100 -
< "

50 4 |;|

0 T T
A B C D E

250 4

200 4

150 -

100 -

AST/U-L?

50 4

0

A B C D E

3 WLAErrEER A AR E /N B ALT fo AST ACFB 9 (X £s , n=10)

A-IEF R RA ;s BRI ; CoIAE I 25 1.5 kg "2 5 D18 3.0 gokg ' E—FARAUTTA; SRR IRA 1L, VP<0.01,

Fig. 3 Effects of hawthorn leaf flavonoids on the levels of serum ALT and AST in hyperlipidemia mice( x £ s , n=10)

A-normal control group; B—model control group; C—hawthorn leaf flavonoids 1.5 g-kg™' group; D-hawthorn leaf flavonoids 3.0 g-kg™' group;

E-simvastatin group; compared with the model control group, "P<0.01.
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Fig. 4 Effects of hawthorn leaf flavonoids on hepatic
histomorphology in hyperlipidemia mice(HE, 200x)
A-normal control group; B-—model control group; C—hawthorn leaf
flavonoids 1.5 g-kg™' group; D—hawthorn leaf flavonoids 3.0 g'kg™!
group; E—simvastatin group.
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Tab. 2  Effects of hawthorn leaf flavonoids on the
expression of HMGCR and LDLR in liver tissues of
hyperlipidemia mice( x £ s, n=3)
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EARATTH 0.002 0.108+0.0142 0.283+0.0162

T GBI HEL, VP<0.05, 2P<0.01,
Note: Compared with the model control group, "P<0.05, ?P<0.01.
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Fig. 5  Effects of hawthorn leaf flavonoids on the
expression of HMGCR in liver tissues of hyperlipidemia
mice(IHC, 200x)

A-normal control group; B-model control group; C—hawthorn leaf

flavonoids 1.5 g'kg™' group; D-hawthorn leaf flavonoids 3.0 g-kg™!
group; E—simvastatin group.
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Fig. 6 Effects of hawthorn leaf flavonoids on the expression
of LDLR in liver tissues of hyperlipidemia mice(IHC, 200x)
A-normal control group; B-model control group; C—hawthorn leaf

flavonoids 1.5 g-kg™' group; D-hawthorn leaf flavonoids 3.0 g-kg™
group; E—simvastatin group.
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