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Berberine Attenuates Hyperlipidemia and Hyperinsulinemia in Mice Fed with High-Fat Diet in Associated
with Differential Regulation of PCSK9 and LDLR in Liver and Pancreas

WEI Wenxiang'?, XIONG Wei'®, YOU Jingcan'?, CHEN Guangyou?, LIU Yan'®(1.Southwest Medical University,
a.Drug Discovery Research Center, b.Department of Science and Technology, Luzhou 646000, China; 2.Department of
Orthopedics, Affiliated Traditional Chinese Medicine Hospital of Southwest Medical University, Luzhou 646000, China)

ABSTRACT: OBJECTIVE To observe the differential regulation of berberine on PCSK9 and LDLR in liver and pancreas of
hyperlipidemia mice, and to explore the new effect and mechanism of berberine on reducing hyperlipidemia and
hyperinsulinemia. METHODS SPF grade C57BL/6J mice were randomly divided into 3 groups. The control group was fed
with normal diet, the high fat diet group was fed with high fat diet, and the berberine group was given both high fat diet and
berberine by gastric perfusion at the same time. Fasting blood glucose was measured by automatic glucose meter. Fasting serum
insulin was measured by enzyme-linked immunosorbent assay(ELISA), and the ratio of blood glucose to insulin was calculated.
Fasting serum PCSK9 level was measured by ELISA. The contents of triglyceride, total cholesterol, high density cholesterol and
low density cholesterol in serum were determined by ELISA and corresponding kit. The morphological changes of liver and
pancreas were observed by HE staining. The expressions of PCSK9 and LDLR proteins in liver and pancreas were detected by
Western blotting. RESULTS Berberine could reduce cholesterol content in serum, PCSK9 content in plasma, PCSK9 protein
expression of liver, and increase LDLR protein expression on liver surface. It could improve insulin resistance induced by high
fat diet, reduce the number of hypertrophy and vacuoles of islet cells, increase the expression of PCSK9 protein on pancreatic
surface, and decrease the expression of LDLR protein on pancreatic surface. CONCLUSION Berberine regulates the
expression and secretion of PCSK9 in high fat diet mice with tissue specificity, enhance LDLR-mediated cholesterol cell uptake
in liver and inhibiting LDLR-mediated cholesterol uptake in pancreas, thereby improving liver fatty disease and insulin
resistance induced by high fat diet.
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Tab. 1 Body weight and plasma lipid profile of mice in
each group(x =5, n=10)
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mmol-L~" mmol-L™! mmol-L"! mmol-L! PURTE
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WIHERH 0.210.19 2.40+0.382 3.79+0.342 0.72+0.19? 24.01+1.22%
W HIEFXRA I, DP<0.05; HmlRiaeid i, 2P<0.05,
Note: Compared with normal control group, "P<0.05; compared with
high fat diet group, »P<0.05.

23 GIR

S IEH X IR g, B Ak 2 /N BRI AR (E
Wi BT, 2R A S ERE L(P<0.05); &gk
Y1/ BT P RR ) 2o I IR 2 £y, F
WA 195 AP SRIRIREIAL LB, BE R4
/NERIMBEEREAR, 2258 258 L (P<0.05), H
B35 KR T (2 14%), IEW B S Kl
e I TR /)N BRI B 5 2R OB . R MR AL REAL /N
K GIR {ELHA S i T 1E X R 41(P<0.05), #5i%E F 41
GIR {HISE T RIR R, BEF G H#E X,
UEBH B 2005 BRI — B e . 45
IR 2,

F2 BENRBME. B EAKFRGR ELR(Z£s,
n=10)

Tab. 2 Comparison of blood glucose, insulin and GIR in
blood serum of mice in each group(x s, n=10)

4151 MU /mmol- L' 525 % /ng-mL! GIR
IEH X HR AL 3.78+0.44 2.840.21 1.35+0.15
IRk 9.05+1.379 5.240.981 1.64+0.49D
HIERA 6.48+1.102 4.5+0.86 1.45+0.38

T SIEEXMALE, DP<0.05; Srfftakiditis, 2P<0.05,
Note: Compared with normal control group, VP<0.05; compared with
high fat diet group, 2P<0.05.
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Fig. 1 Content comparison of PCSK9 in blood serum of
mice in each group(x s, n=10)
Compared with high fat diet group, "P<0.05.
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Fig. 2 Effects of berberine on the pathological changes of
liver in high-fat mice(HE, 400x)
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Fig. 3 Effects of berberine on the pancreas histology in
high-fat mice(HE, 400x)
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Fig. 4 Effects of berberine on hepatic PCSK9 and LDLR

expression in mice
Compared with normal control group, "P<0.05; compared with high fat
diet group, ¥P<0.05.
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Compared with normal control group, "P<0.05; compared with high fat
diet group, ?P<0.05.
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