EYPHE

Pharmaceutical Sciences

HREEhERAFERND FRE

PERRKBEYRBRMATAEIZEIR kiE

s &

AREEE M EZFEREDNZHEANEY)  BE—REYINEER @ FERADEMN
BE - FER > FEHEBANARERES ASRRENDRE  EELE XSRS
EEF - ADEENEBNRS B - AL > MBR - MEERESFER - &
LSAF A T E 2B ARG S BRI CIVFEAET - B¥E silent information regulator-
mammalian ortholog (SIRT1)/peroxisome proliferator-activated receptor gamma coactivator
(PGC-10) & ~ ZAF «B INHIH)EE-B (inhibitor of KappaB Kinase-f, IKK-B)/#Z %]
¥ «B #1FY) (IxB)/#Z[AF B (nuclear factor-B, NF-kB) F&1& - BEELIR E M ES (AMP-

activated protein kinase; AMPK) & 1& 10 T 1ZEL o

BT | ARERR HEREOEER - AMP ECENE R MES « Resveratrol ~ SIRT1 ~
AMPK

-1

2006FRIER—(EEEER - 2%IRA
Z2ENS (resveratrol) BB 2AUNE R R TR
MPER - EaEARZ2H Sinclair HIRHITH
BERNTMEEIEER B/ NEESSE
FFEARINERBRSET - IR Y SHER%
EEE (22 mg/kg/day) @ S FRIER -

mammalian ortholog) ~ PGC-1a (peroxisome
proliferator-activated receptor gamma
coactivator) BE1E ~ A ¥ «B NI EE
(Inhibitor of KappaB Kinase, IKK)/#%[&F «B
HIH4%) (IxB)/#% A ¥ «B (Nuclear factor-xB,
NF-«xB) FE ~ BEERARE MBS (AMP-activated
protein kinase; AMPK) 581K o 7EILEHH A

THE JOURNAL OF TATWAN PHARMACY Vol.29 No.4 Dec. 312013

28

MBEAE HIRARZHIRVE 2 8B FRREA
Vo PBEERIT204E SR SR IS HE
BEREME - XSEEXRBH - HHES
HREBERH ~ i1t ~ it ~ BRI
fEREhREE/FA » SRR ERER Y AIEE
B 7 78 B2 BUKE BR P8 T AR B B /OB [ & O 3%
fiE - REMRRGERNFTILZEY) - ELEF
FEEZE BB ZEN S EREE A
&7 > 8% SIRTI (silent information regulator-

REBRTRERRIERMND FREMORANT
f# - IR E AR E2AVNE IR IR RIS A 5
A e
B - BEEESH SIRT1/PGC-10 ZRAR
SIRT1 (Silent information regulatorl) 4%
Sirtuin Kk TIEEZAEE (isoform) & — °
SIRT AR M A AR PR B FRARVE RS - B —
BEHEERIME  gREHEMEAE LW



ZEE — (BZAMKIBE NAD KRMEMR » mokEs
BEERENTA - EEERENT - A%
Za DIEEECERNEGRT e
MEHAFINERE @ &1 SIRTIHEGHA
R IEEZARhEENIESIRE > BEAT
BhE AN - SIRT1E R RIBNHAEYS
BB ERFZAEBASRERE 5
FrAE ~ B~ NARMFRENRSRRET
RFERIF SN’ - PGC-1a 2BE LY EsEE
1 IEY)E(L 282y (PPAR-y) I9FLE/LY) - 2
SIRT1HIERYZ—* o £IBIERT » SIRTI
B2 PGC-la AHEFA » /€M I PGC-1a BIE
M I INAT AR BT A R R RET B85
FERRBE ELITER - B4 BIRER - 1£
B AEIBE R ARAE - SIRT 1 AT LU R AERE DR -
BAEEE - HREREHFEER SIRTI
BRHSELE - ITEAREREE S RIS
FMmFE a8 - e sm e a ki b
KARBBEMERERMEE - BERKEN
P BB EOE SIRT1 » #EM{E PGC-1a 22
BRI R - MBEERB A LUERSIEE
BEIVNEMNAEGRR  XESEERENZEMN
BEEEHRM R SIRTIAMMELS
Rtk (2R EEE D AJAEEA SIRT1  {EAREE
EEMESEEMBBERHALTAITHAEE - AT
SIRT1# R e DR ERRIEAHEERE - I8
IREERNERIZEE s — -
2 - A ELFH AMPK BIEAZR
AMPK FEZEZFHGHHMIWEE T EHIFE
F - #% AMPK B REMEEEEEN
gENE  ERKRENEHEARK - ELRK
EEZIEATNT - S OWE - BB
MPEEIRAYRH - B AMPK # BB (L 1B &)
BESEM 0 SE(LERY AMPK AR ST
MIBARBE R L X NI E - RIS

AZERTUERR RS T

BERSKHAITER - AMPK 22558 IE
BEBINNEERAERREZ— &

> 70% R AFEMBEFEREBFEHE - AMPK R
B GLUT42EEIMME - - EE8INAEE
NBA BB —(EREBERRRRIENESER -
4N » AMPK €74t PGC-1a &0 GLUT4
HEZIEHEINPTNARE  SHEEERE
RIBENIE AN > Acetyl-CoA carboxylase (ACC)
= AMPK N8 c—  £EEBERT -
ACC 1L ZBEEEES A (Acetyl-CoA) ¥EALTZ
% Malonyl-CoA - &% A] LIF BRI 4R 52
fERntE St - SLEREMAICE - AMPK BES0fE
ACC BEBR (bR EE M - B - 72
FERhAEA 5 » AMPK BRISHIE(LHRETY
FR 1l A Bh B2 s LB BE MR AR AR - 32 ANRE R ER &1L
RITEA - BZEESE3T3-L1fgRh A B a1
HIREIE L ERANTh A - W B AEERE X LAESH
BT EERERSTHASERLc (SREBP-
lc) FIPERHEES BXES (FAS) F9F=3R7 - SREBP-
lc 1 FAS 2 AMPK MEEZM/ERRED -
EAMIEERMNEREAT - ki - FFR
JEE S & B INHI F AMPK F83% SREBP M
HMGR ° ZEE 8% AMPK /T A&l &S
WENEREA - RIS INREMNEL - AMPK
BaEEEMNarmsgsE APk PGCla
SHEN o LtbYN AMPK 7ERRE B A0 RS &2 H0
fREED M IAER B AT - TEFTBEARS
H HepG24HAE » BZ2EEFBE49H0E AMPK »
& 381 SREBP-1c 1 FAS H95RiE - 1EfEIHAR
fErh » BEEESY SREBP-1c Al FAS XRIFHY
SEM AR BIBEE AMPK RK5EAK ©
It AMPK #7728 88 HL1E A R RS AE BR A9 S
1k~ BINE B EMI UL ~ B0 GLUT4/95R
I - WRIFRER AINSIEEERE « #fF
RERREERIE B ~ HIBIIEEEEM & AL - HINAE
BRAB 48 1F FR R DB BB IR 20 2 ~ DI RS RAER A9

Bec 1 01
#2905 Ekiit il 29



THE JOURNAL OF TATWAN PHARMACY Vol.29 No.4 Dec. 312013

30

EME 2

Pharmaceutical Sciences

B HREREFRAIGRSERDW - 5
LERTSTEREA N - B2 E R ENE ~ SABEERITE
LIEMESE R AMPK BEEEL °

E2 - AFEERFE IKK-B/IxB/NF-xB
HIRAZR

MRBIDEF2ENERFELR - 2718
RIERFHRAEZN B FIZRIZIG N -
AmBdaLERETEREXRMNEEER
W5|IERE B AIiEHEBE - IKK-B/IxB/Nuclear
factor-xB B1E 2B EMRAEN SRR -
IKK-B 2 ZAF «B B9i#Y) IxB HIRKES -
EEREMNSTEESEMNSNERRA -
RAEEF > 20 TNF-a ~ AN ZE (IL-6)
£ » AILUEL IKK-B » IKK-B &i@ b (E
8 NF-«BEEEHNHIY) IxB 7FEA RSP EE -
EMEAEMEZA - S/ NF-xB —J75
HIRAFERFIOMELRIR - B—HEA]
DTFEBESEASEERK - 5|EESRME
U o BB IKK-B AURCE - (EMBEET NF-
kB WAL B KAERF A REN
BRRE - BIE3T3-LIERAMET - AZEE
B2 BE40 (K TNF-a » IL-6f9 mAIFRIE » I
Hae4aHlsl kB BYER AN NF-xB FYEE{L » T
LUHE R B9 22 7 5 H 16l AOE (R 7 b F 2R 2 Y
TEF A RE 2 BB INH) IKK-p/ NF-xB IREE
IRAY - HE2ERS A LUSIE AMPK JE1E SIRT1
MBEIE FOXO1 (Forkhead box protein O1) HY
FIT 0 M FOXOLZEHAIRMRIEA SN
RF o FLLETA MR EREES - AR
458 2 AR N G AAE R FE - e AZ AR bR
SXMEN - RERS B ARAMNEARS
fEE BRI AT HIRTIEE -

1 - BRELREESRIGEHER KM
iE = s DU SE)- pd 2L ES
HEEAE R E RS XSRS

RBEHE - ATREERHUE SIRTIARE - H/EA
MEBEZ  BIEBSYEEIEIREYIE(
=82 (PPAR)y * ZHREESASALES' « PPARY
BEFRA T -10 (PGC-1a) ~ X BHE SR T
(FOXO0) ~ EHHRIMBBEELN (PTP) 1B 5HE
FER BB SEES - IR BIR - NER =M
BRENRERERIBEN/NREZRHEEEEN
EERERAR > A TFTEREREEH AL
NEHEESRBRIE - MAER RNA £1i5+
# SIRTIZXRIRE  AREENERSEIG
BIERJHEK - BSHIFRIEH  SIRTIREEEH
A mRNA JSHE#I% PTPIB @ M EREE
FRFA R B R RSB b TIG IR & =8
R RERERER - At - AREE
A BEEEB L SIRTITMRE Y RS E-PI3K-
Akt BE1E - (TR E Y BRERIEABEEE
FERRIE - BREME - HRRBAAEEE
BEIERAYE PBK BB XE  HAlgedm
EHCE AMPK TREEOECE PI3K s SR
eI R SRR - AREREBRE
HENRSHES MRS ENIER - s
HAZEREERERE - A SIRTIALUAE
uncoupling protein-2 (UCP2) BiE ¥ [@iZ &
BHEIS UCP2ERMRE » mAHER
WERBEE B D (GSIS)' ©
P ~ REE - 5830\ F SIRT1 JHIEHE]
E2RINE R IR I B BT A BIE Em %N
¥ SIRTIE/bEIZD " SRT1720, ¥1E&
MBS - AREEERASENEE
ZrBEZEZIEL TSRT1720, HEINKE - B
SRT1460/2 SRT2183%( b B Z2EEZ 5 521000
&' o SIRTIFRIREM BN BRI REEE
M2 - WAREE RS W AEA RS ERE
U - ELe& % i SIRTI/EARZEY 28
BERENAEZEE#®MN - AMPK E&Z#



822 2B FE RN (biguanide) FOMBEM T —
BR%E (TZD) > /A 2B RB A E RN
BAiZ - $&5 SIRTI * AMPK A1 PGC-la H9¥T
BRICEH » B RETZELIBRE  UFEEF
VR - RIRVERF AR S AMPK
A SIRT1EVE L - BEAKINNE @ B INERER
AYBRRKME ©

BEEF

1. Baur, JA, Pearson KJ, Price NL: Resveratrol improves
health and survial of mice on a high-calorie diet. Nature
2006;444:337-42.

2. Imai S, Guarente L: Ten years of NAD-dependent SIR2 fam-
ily deacetylases; implications for metabolic diseases. Cell.
Trends in Pharmacological Science 2010;31(5):212-20.

3. Cohen HY, Miller C, Bitterman KJ: Calorie restriction
prometes mammalian cell survival by inducing the SIRT1
deacetylase. Science 2004;305:390-2.

4. Rodgers JT, Lerin C, Haas W: Nutrient control of glu-

AZERTUERR RS T

cose homeostasis through a complex of PGC-lalpha and
SIRT1. Nature 2005;434:113-8.

Borra MT, Smith BC, Denu JM: Mechanism of human
SIRT1 activation by resveratrol. J Biol Chem 2005;
280(17):17187-95.

Lagouge M, Argmann C, Meziane H: Resveratrol im-
proves mitochondrial function and protects against meta-
bolic disease by activating SIRT1 and PGC-1lalpha. Cell
2006;127(6):1109-22.

Yoshizaki T, Milne JC, Imamura T: SIRT1 exerts anti-
inflammatory effects and improves insulin sensity in adipo-
cytes. Molecular and Cellular Biology 2009;29(5):1363-74.
Salminen A, Kaarniranta K: AMP-activated protein kinase
(AMPK) controls the aging process via an integrated sig-
naling network. Ageing Research Reviews 2012;11:230-41.
Chit TZ, Chen WP, Chi TL et al: Phosphatidylinositol-3-
kinase is involved in the antihyperglycemic effect induced
by resveratrol in streptozotocin-induced diabetic rats. Life
Sciences 2007;80(18):1713-20.

Rahman, Islam: Mammalian Sirtl: insights on its bio-
logical functions.Cell Communication and Signaling
2011;9:11.

Milne JC, Lambert PD, Schenk S, et al: Small molecule
activators of SIRT1 as therapeutics for the treatment of
type 2 diabetes. Nature 2007;450:712-6.

Molecular Mechanism of Resveratrol
on Antidiabetic Properties

Chun-Ching Shih

Graduate Institute of Pharmaceutical Science and Technology, College of Health
Science, Central Taiwan University of Science and Technology

Abstract

Resveratrol is widely distributed group of plant polyphenols (such as red wine and
grapes) and characterized by a phytoalexin. Currently, studies demonstrated that resveratrol
could exert many beneficial biological activities including causing glucose lowering effect,
improving insulin resistance, regulating abnormal lipid metabolism, anti-ageing, anti-
oxidation, chemotherapy and chemoprevention. These effects are due to regulate many
cellular signaling pathways, including silent information regulator-mammalian ortholog
(SIRT1)/peroxisome proliferator-activated receptor gamma coactivator (PGC-1a), inhibitor
of KappaB Kinase- (IKK-B)/inhibitor of nuclear factor-«B (IxB)/Nuclear factor-kB (NF-«xB),
AMP-activated protein kinase (AMPK) and targeted molecules.
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