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HDL-c) A7 %4 (glucose, Glu) /K-F. M/ ALAE . KA RT-PCR Fl Western blot 437 A A ik 4516 4 B 1 338
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Berberine ameliorates dexamethasone-induced metabolic disorder
in C57 mice
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Abstract: The aim of this study was to evaluate the effects and mechanisms of berberine (BBR) against dexa-
methasone (Dex)-induced metabolic disorders. 3T3-L1 cells were differentiated by Dex treatment and then treated
with BBR (2.5, 5, 10 umol-L™). Lipid accumulation was detected using oil-red O staining. After review and approval
of the ethics committee of the Institute of Materia Medica, Peking Union Medical College, Chinese Academy of
Medical Sciences, C57BL/6N mice were randomly divided into three groups. In the BBR treatment group, mice
were subcutaneously implanted with an osmotic pump containing Dex and gavaged with BBR (100 mg-kg*-day?)
for 4 weeks. The model control group was implanted with a Dex osmotic pump with no other treatment. Mice
given a saline-filled osmotic pump were used as a negative control. During the study, food intake and body weight
were measured weekly. Subcutaneous fat and visceral fat was detected by MRI. At the end of the experiment the
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plasma levels of total cholesterol (CHO), triglyceride (TG), low-density lipoprotein cholesterol (LDL-c), high-
density lipoprotein cholesterol (HDL-c), glucose (Glu), and muscle mass were measured. The expression of peroxi-
some proliferator-activated receptor y (PPARy) and AMP-activated protein kinase a (AMPKa) in 3T3-L1 cells
and epididymal fat of C57BL/6N mice was evaluated through RT-PCR and Western blot analysis. The results
showed that BBR inhibited Dex-induced adipocyte differentiation in 3T3-L1 preadipocytes by up to 23% in a dose-
dependent manner. In C57BL/6N mice, berberine alleviated hyperlipidemia and hyperglycemia and reduced visceral
fat accumulation induced by Dex. The results from RT-PCR and Western blot analysis showed that BBR reduced
PPARy expression and increased the phosphorylation of AMPKa in 3T3-L1 cells as well as in adipose tissue.
Berberine might alleviate Dex-induced metabolic disorder and visceral fat accumulation by modulating PPARy and

AMPK expression.
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A, I 5E /IS BRI 37 #F A H s IE [ B (cholestrol, CHO).
H il = F& (triglyceride, TG). % %5 FF fig & 11 JH [A fi%
(low-density lipoprotein cholesterol, LDL-c) =% g 2
{4 JIH & B (high-density lipoprotein cholesterol, HDL-c)
FIH ZHE (glucose, Glu) 7K. BRI FE 41 T 4% 15681
1) A= A 3R 8 B BT 45 R TR T I N R A4 R 4l
7K, P4 40 min; AXES H 5 I 5E % 30 AE AR E 1B BT %
i, W 4 SR8 A W 5 S B P S /0N B A

AMPKa % PPARy B mRNA &40 B Z54
REEE 5 ()G 107 A B 6 LR, 735 77 2%, PBS Ut 255k B TR
&, &L Trizol 1 mL, % Invitrogen i 71 & 15 B 45
FRELE RNA, {4 i Nanodrop2000C il 5& RNA 13 Ji
Yj— FRERE . PCRYH: PCR B M AR £ 20 pl, 7 RNA
iR 5 L Master Mix 10 uLRT Enzyme Mix 0.16 pL
DEPC H,0 4.34 uL. 5/ %) 0.5 uL. PCR Jx W %k 1 :
48 °C 30 min; 95 °C 10 min; 95 °C 15 s.60 °C 1 min,
A0NMEH . B qPCRESZ 21K, UL GAPDHAE NN S
FEDH, H B9 A Rk gl ad A 2490
AMPKa mRNA 5] #): It 7] 5-GTTCAGGCACCCTCA
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PPARy mRNA 5| #: 1E ] 5'-CCAGCTCTACAACAGG
CCTC-3', % I} 5'-GTGAGACATCCCCACAGCAA-3";
GAPDH mRNA 5] #: IF [a] 5-CTCCCACTCTTCCAC
CTTCG-3', % [1] 5-TAGGGCCTCTCTTGCTCAGT-3'.
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2 h, Ve 5 B, 18 1 Image Lab %% 45 B 34T 40 B
RbFE

FREL/IN 5B 52 15 7 27 200 mg, A\ 200 pl 41475
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Figure 1 Representative image (A) and quantitative analysis (B) of oil red staining. 3T3-L1 cells are treated with 2.5, 5, 10 umol-L*

berberine (BBR), respectively for 24 h following differentiated with dexamethasone (Dex). Cells untreated (DMEM), treated with solvent
(Con) and differentiated with dexamethasone (Dex) are used as control. n = 3, mean £ SEM. "P<0.001 vs Con; *P<0.05, #P<0.01, #P<

0.001 vs Dex
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Figure 2 Body weight (A) and food uptake analysis (B). C57BL/6N mice are implanted with Dex osmotic pump and treated with BBR by

gavage (100 mg-kg?*-day™) for four weeks. Dex-treated mice are used as model control (Dex), while mice implanted with saline contained

osmotic pump are used as negative control (Con). n = 3, mean = SEM. "P<0.05 vs Con
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Figure 3 BBR modulated fat accumulation and muscle properties in Dex treated C57BL/6N mice. A, up: Representative MRI images tested

using Pharma Scan 70/16 US small animal MRI (Bruker, Germany); A, down: Representative images of muscle atrophy; B: Ratio of soleus

muscle weight to tibia length; C: Visceral fat index; D: Subcutaneous fat index; E: Full body fat index. n = 6, mean + SEM. "P<0.05, “P<

0.01, ™P<0.001 vs Con; *P<0.05, #P<0.01 vs Dex

R (EI3A.C~E),
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FH P 4 ] 4, R 2H /N BR If R TG CHO. LDL-c
B N MR K P2 T HR AL/, 1 HDL-c &5 &
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IR FERR, 2 BRI AR RE, 34 00 HDL-c /KF-.
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Figure4 BBR modulated plasma lipid and glucose levels disturbed

by Dex. Plasma cholesterol (CHO), high-density lipoprotein
cholesterol (HDL-c), low-density lipoprotein cholesterol (LDL-c),
triglyceride (TG), and glucose (GLU) levels are measured with
enzymatic methods using an automatic biochemical analyzer. n = 6,
mean + SEM. "P<0.05, "P<0.01, ""P<0.001 vs Con by unpaired
t test; #P<0.01, #*P<0.001 vs Dex
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Figure 5 Effect of BBR on mRNA expression of AMPKa and PPARy in 3T3-L1 cells (A) and mouse adipose tissue (B). Total RNA was
extracted from cells or epididymal fat, and analyzed by quantitative real-time PCR for AMPKa and PPARy, the results were normalized to
GAPDH. A: n =3, B: n =6, mean + SEM. "P<0.05, ""P<0.01, ""P<0.001 vs Con; *P<0.05, #¥P<0.001 vs Dex
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Figure 6 Effects of BBR on the protein expression of AMPKa and PPARy in 3T3-L1 cells (A) and mouse adipose tissue (B). The protein
expression of p-AMPKa, AMPKa, and PPARy was evaluated by Western blot, GAPDH was used as control
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