338 2 LR 23R (B AR Vol.33  No.2
20124 3 A JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) Mar. 2012

Caveolin-3 18152 & ASGE malla 75 SeR S U, =K D0 Y
£

AREABA Y, 95 ', BREERE Y, FERNCRY, & w0, ROB
(L FREE R BE2EBE 1. 2008 el R EE 2= Tl ;2. A B2, )25 I 510080)

& . [HW)ESIBE TS ZHHTR B L BRI R (1 3(CAV-3) 78 FIZE 5 el Bk MUEE 5 R HH I
YERI AL, [J5vk] SEs R 3 41 IE R IR ET 241 (NORM) , IR E 41 (HFD ), i KB I 82 BT H4L (HFD+ RSV )
TS N R B B TR B 2R MR N s e e A i e X A B 2 - A [ CH] AR R, RE IR T A
B R R 8 ST AR AP T T o S i B A B T B B 1 3(CAV-3) S A A2 810 4(GLUT4) e LA it iy 3
IRHOL, [ 454 ] HED fig 8 25175 S0 Z40KHT, #h 78 RSV el = BE 5 SV E M L B IR B B LS B0 UESE RSV ORI VE R S 0
PRI S 25 S AR OC . e ERlIESE RSV RIS IN-B 8L CAV-3 TR I3k, R iF GLUT4 [l 40 Map i %32 .
(4538 ) FRE S BERE S i 8175 S 0 IR 5 B KL, AP VE T 5 B8 CAV-3 Sr 1 3R35 , (2 i#F GLUTS [m il %2 | s &
5% BUH 2 B B IO

KR IR S RACHT; MRS WA s D 4

FE 425 .R331.36 SCHERARERD: A XEH/E :1672-3554(2012)02-0163-05

Role of Caveolin-3 in Resveratrol Protection against High-fat Diet-induced Insulin
Resistance in Skeletal Muscle
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(1.2008 Clinical Medical Science, 2. Department of Physiology, Zhongshan School of Medicine, Sun Yat-sen University,
Guangzhou 510080, China)

Abstract: [ Objective] In the high-fat-induced insulin resistance rat model, the role of caveolin-3 (CAV-3) in the effect of
resveratrol (RSV) on insulin resistance in skeletal muscles was studied. [ Methods] Rats were divided into three groups: normal diet
group (NORM), high-fat diet group (HFD), high-fat diet plus resveratrol group (HFD + RSV). The protective effect of resveratrol on
insulin resistance were studied by measuring fasting glucose, fasting serum insulin, insulin sensitive index (ISI), intraperitoneal
¢glucose tolerance test, and 2-deoxy-[*H] glucose uptake in vitro soleus muscles. Expression of caveolin-3 (CAV-3) and glucose
transporter 4 (GLUT4) in the above processes were measured by Western blot analysis. [Results] RSV has protective effect on high-
fat diet-induced insulin resistance. RSV elevated insulin-stimulated glucose uptake in isolated soleus muscle in vitro by enhancing
GLUT4 translocation to the plasma membrane rather than increasing GLUT4 protein expression. RSV increased CAV-3 protein
expression, which contributed to GLUT4 translocation. [Conclusion] The results showed that RSV ameliorates insulin resistance by
increasing glucose uptake in skeletal muscles through a CAV-3-dependent pathway, and the mechanism was that RSV up regulates
CAV-3 protein expression and enhances GLUT4 translocation to plasma membrane.
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Fig.1 Resveratrol (RSV) protects against HFD—-induced insulin resistance in ovadectomized rats

(A-C) At the end of the different 16—week diet, rats were fasted overnight and fasting blood glucose (A),

fasting serum insulin  (B) were

measured. (C) An intraperitoneal glucose tolerance test (IPGTT) was then performed at time 0, 15, 30, 60, 90, and 120 min after injection with

glucose load (i.p. 2 g/kg body wt). 6-8 rats were analyzed in each group. NORM; the normal diet group; HFD: the high fat diet group; HFD + RSV .
the high—fat diet supplemented with RSV group. 1)P<0.05, vs. NORM and 2)P<0.05, vs. HFD.
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Fig.2 RSV promotes glucose uptake
After 16 weeks of diet feeding, soleus muscles were isolated from
the three different groups and used to measure 2-Deoxy-[*H ]| glucose

uptake.1)P < 0.05, vs. NORM and 2)P < 0.05, vs. HFD.
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Fig.3 RSV enhances GLUT4 translocation to plasma
membrane

Effects of RSV on GLUT4 protein expression in whole tissue
lysates (A)
insulin—stimulated conditions. 1)P < 0.05, vs. NORM and 2)P < 0.05,
vs. HFD.

or in plasma membrane fractions (B) under basal or
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Fig.4 RSV up-regulates CAV-3 expression in HFD-
induced insulin resistant soleus muscles

CAV-3 protein expression was measured in soleus skeletal
muscles isolated from NORM, HFD or HFD supplied with RSV groups
after 16-week different diet. 1)P < 0.05, vs. NORM and 2)P < 0.05,
vs. HFD.
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