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Abstract

Background:

Myocardial ischemia/reperfusion (MI/R) injury results in cardiac arrhythmias,
myocardial stunning, microvascular dysfunction and even irreversible myocardial injury,
which is the major cause of poor prognosis of ischemic heart disease. Especially in the
diabetic state, hyperglycemia and insulin resistance even aggravat MI/R injury. There is a
great need to explore the effective clinical intervention. Recently, exogenous drug
treatment has become a key strategy to reduce the MI/R injury. However, due to the
mechanism of drug action and the source or the side effects of the exogenous drug, there
has not been an ideal drug intervention strategy. The investigation of a safe and effective
endogenous myocardial protective molecule has become a hot topic.

Melatonin (Mel) is an endogenous hormone synthesized by the pineal gland cells,

which has multiple pharmacological effects, such as sedative, hypnotic, regulation of



FOoFERXFHLTZEHEAL

blood pressure and anti-tumor effects. Moreover, Mel has been proved to regulate the
cardiovascular system and protect the heart against MI/R injury. However, the mechanism
of its cardiovascular protective effect is still not fully understood. In addition, whether it
exerts protective effect against MI/R injury under diabetic state and the underlying
mechanism are unknown. These aspects all severely limit its clinical application.

SIRT1 (silent information regulator 1) is the "star elements" in the study of myocardial
protection which is involved in multiple cellular activities such as cell proliferation,
apoptosis, differentiation, aging and so on. Our previous studies confirmed that SIRT1
may mediate curcumin’s cardioprotective effects against MI/R injury. However, whether
SIRT1 mediate the myocardial protective effects of melatonin and its role in the process of
diabetic MI/R injury were unknown. Moreover, although we previously found that the
activation of Notchl/Hes1 signaling protected against MI/R injury by reducing oxidative
stress, whether Notchl/Hesl plays a role in melatonin’s protective action was poorly
understood.

Objective:

This study was designed to (i) determine the role of SIRT1 in melatonin’s protective
effect against MI/R injury; (ii) investigate the effect of melatonin treatment on MI/R injury
in type 2 diabetic state and elucidate the role of SIRT1 signaling in melatonin treatment in
type 2 diabetic setting; (iii) determine the role of Notchl/Hesl signaling in melatonin’s
protective effect against MI/R injury.

Methods:

(1) Model of type 2 diabetic SD rats: We established the classic type 2 diabetic SD rat
model by treating the rats with high-fat diet and streptozotocin (STZ, 35 mg/kg, i.p.). 1
week after STZ injection, the rats with fasting blood glucose = 11.1 mmol/L were
considered as successful. (2) Myocardial ischemia/reperfusion injury: The rats were
anesthetized with sodium pentobarbital conventionally. Middle neck incision was made to
reveal the tracheal. After tracheal intubation and connecting to the animal ventilator, the
heart was exposed. Then, the left anterior descending artery was ligated for 30 min of

ischemia. After that, the knot was loosened and the reperfusion started. (3)

-9-
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Echocardiographic measurement: After the myocardial ischemia/reperfusion injury, we
anesthetized rats with isoflurane. When the heart rate and breathing smoothly recovered,
the cardiac function was detected with a small animal ultrasound device (Vevo770). Left
ventricular fractional shortening (LVFS) and left ventricular ejection fraction (LVEF) were
calculated with the software. (4) Myocardial Evan’s blue/TTC staining: After the
myocardial ischemia/reperfusion injury, we collected the heart immediately and irrigated
Evan's blue dye inversely to the aorta. The heart was frozed and stained with TTC dye.
Then, the heart sections were fixed with paraformaldehyde and the photographs were
analyzed using Image] software. The extent of myocardial infarction was expressed as
infarct area/area at risk. (5) Serum creatine kinase and lactate dehydrogenase assay: After
the myocardial ischemia/reperfusion injury, the blood was collected. Serum creatine
kinase and lactate dehydrogenase were detected strictly following the instructions of the
kits. (6) Myocardial superoxide production, MDA, SOD activity assay: After the
myocardial ischemia/reperfusion injury, myocardial tissue was collected. Myocardial
superoxide production, MDA, SOD activity were detected strictly following the
instructions of the kits. (7) TUNEL assay: Tissue was fixed with paraformaldehyde and
sliced. The slices were then incubated in protein kinase K, TUNEL and DAPL
Fluorescence photographs were them collected. Myocardial apoptotic rate was analyzed
and expressed as number of green fluorescence /number of blue fluorescence. (8)
Simulated high glucose and high fat injury: Prepare 0.5 mmol/L sodium palmitate solution
with high glucose DMEM (25 mmol/L). The cells were incubated for 18h to simulate high
glucose and high fat injury. (9) Simulated ischemia reperfusion injury: We initially
prepared the classic ischemia analog buffer and incubated the H9c2 cell. The cellular
system was placed in the incubator containing 95% N> and 5% CO: in a sterile
environment for 2h of ischemia. Then, the ischemia analog buffer was changed to normal
culture medium, and the system was placed in normal incubator to simulate reperfusion
for 4h. (10) Small interfering RNA: Small interfering RNA sequence and transfection kits
were purchased from Santa Cruz Biotechnology. Cell culture and transfection were

performed in strict accordance with the instructions. (11) Immunofluorescence assay:

-10-



FOoFERXFHLTZEHEAL

Tissue and cell samples received appropriate treatment and were blocked with 2% BSA
solution at room temperature. Then, they were incubated with the primary antibody,
secondary antibody and DAPI dye. The samples were evaluated under the fluorescence
microscope and the photos were analyzed using Image Pro plus software. (12) Cell
viability assay: The H9c2 cells were passaged to 96-well cell culture plates. MTT assay
was employed and the absorbance of each well was measured. (13) Western blot: The
protein samples were separated using SDS-PAGE gel. The transferred membrane was
blocked with skim milk and were incubated with primary antibody and corresponding
secondary antibodies. Finally, the ECL luminescent agent was used and the bands were
scanned and quantified by densitometry analysis. The photographs were analyzed by
supporting software (Image Lab). (14) The values are expressed as mean = SEM.
Differences were compared by ANOVA followed by post hoc t test, where appropriate. P
< 0.05 was considered to be statistically significant. All of the statistical tests were
performed with GraphPad Prism software version 5.01 (GraphPad Software).

Results:

(1) Under non-diabetic condition, melatonin reduces MI/R injury by activating SIRT1
signaling, thus increasing the synthesis of endogenous anti-oxidative enzyme. We
established a non-diabetic SD rat in vivo MI/R model. After 72 h of reperfusion,
echocardiographic results showed that melatonin treatment can significantly improve left
ventricular ejection fraction (LVEF) and left ventricular fractional shortening (LVFS),
improving cardiac function in rats. We found that melatonin treatment significantly
reduced the amount of ischemic myocardium superoxide production, downregulated
gp917#¥ (an important markers of oxidative stress belonging to NADPH oxidase enzyme)
expression and MDA content, increased superoxide dismutase (SOD) level, thus
protecting against myocardial oxidative stress. We next studied SIRT1 signaling pathways
and found that melatonin treatment could significantly upregulate SIRTI signaling,
downregulate Ac-Foxol expression and apoptosis pathway.

(2) Further investigation showed that melatonin membrane receptor antagonist

Luzindole (Luz) and SIRT1 pathway inhibitor EX527 (EX) significantly blunted
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melatonin’s cardioprotective actions, suggesting that melatonin receptor also participated
in this process. Compared with the melatonin-treated group, Luz and EX treatment
markedly increased myocardial oxidative stress, and enhanced apoptotic index and infarct
size, increased creatine kinase and lactate dehydrogenase levels. More importantly, Luz
also inhibited SIRTI signaling pathway, increased Foxol acetylation level. These data
indicated that melatonin activated myocardial SIRT1 signaling pathway through the
membrane receptor, thus reducing myocardial oxidative stress and protecting the heart
function.

(3) Impaired SIRT1 signaling in type 2 diabetic heart enhanced oxidative stress and ER
stress caused by MI/R injury. We established high-fat diet-fed streptozotocin induced type
2 diabetic rats. Compared with normal rats, after 4 h of reperfusion, type 2 diabetic rats
showed significantly enhanced myocardial infarct size and apoptosis index. In addition,
myocardial oxidative stress and PERK-elF20-ATF4-CHOP-mediated endoplasmic
reticulum stress are also significantly aggravated. Compared with normal rats subjected to
sham operation, the sham group of diabetic rats already showed attenuated myocardial
SIRT1 signaling, thus increasing Ac-Foxol level. After ischemia/reperfusion injury,
further impaired SIRT1 expression and enhanced Ac-Foxol expression were found in
diabetic rats compared with that of the non-diabetic animals. Additionally, endogenous
antioxidant enzyme activity further decreased, suggesting that SIRT1 signal damage may
aggravate diabetic cardiomyopathy. Our in vitro data also verified the in vivo results. High
glucose/ high fat incubated H9c2 cells also showed impaired SIRTI signaling and
enhanced oxidative stress and PERK-elF2a-ATF4-CHOP-mediated endoplasmic
reticulum stress. The apoptotic pathway is also significantly enhanced.

(4) Exogenous melatonin supplementation attenuated myocardial oxidative stress and
ER stress by re-activating SIRT1 signaling. We treated the diabetic rats with exogenous
melatonin. Compared with the MI/R+V group, melatonin treatment significantly increased
the expression of SIRT1, reduced Ac-Foxol levels and improved heart function, inhibited
myocardial apoptosis pathway. However, these effects were inhibited by Sirtinol. Further

study found that melatonin significantly inhibited MI/R induced oxidative stress and
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PERK-elF2a-ATF4-CHOP-mediated endoplasmic reticulum stress, while Sirtinol also
reduced these effects. We further employed high glucose/ high fat incubated H9¢2 cells
and found that melatonin treatment also markedly reduced the cellular oxidative stress and
PERK-elF2a-ATF4-CHOP-mediated endoplasmic reticulum stress, while SIRT1 siRNA
also inhibited these protective effects.

(5) Melatonin protects against MI/R injury by modulating PTEN/Akt signaling via
Notchl/Hes1 pathway in a membrane receptor-dependent manner. In vivo studies found
that DAPT and Luzindole can markedly inhibit melatonin’s cardioprotective effect by
aggravating cardiac function and enhancing oxidative stress and apoptotic signaling
pathway. Analysis of myocardial Notchl/Hes1 signaling and PTEN/Akt signaling found
that melatonin can significantly increase the expressions of myocardial Notchl, NICD,
Hes1 while reduce PTEN expression and activated Akt signaling, while these effects can
be inhibited by Luz and DAPT administration.

In vitro study showed that Notchl siRNA significantly inhibited melatonin’s
anti-apoptotic and anti-oxidative effects. Downregulation of Notchl signaling inhibited
NICD and Hesl expression, while the expression of PTEN significantly increased and
phosphorylation of Akt was markedly reduced, suggesting that Notchl/Hesl signaling
might regulate PTEN/Akt pathway. Meanwhile, Hesl siRNA significantly inhibited
melatonin’s anti-apoptotic and anti-oxidative effects. Furthermore, Hesl siRNA also
significantly increased the expression of PTEN, thus reducing the phosphorylation of Akt.
Finally, we found that, in vitro application of Luz can inhibit melatonin’s anti-apoptotic
and anti-oxidative effects. Meanwhile, Luz can also significantly decrease the expression
of NICD and Hesl, increase PTEN expression, thus inhibiting Akt activation.
Conclusions:

(1) Under non-diabetic condition, Melatonin reduces MI/R injury by activating SIRT1
signaling, thus increasing the synthesis of endogenous anti-oxidative enzyme in a
membrane receptor dependent manner.

(2) Impaired SIRT1 signaling in type 2 diabetic heart enhanced oxidative stress and ER

stress caused by MI/R injury. Exogenous melatonin supplementation attenuated
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myocardial oxidative stress and ER stress by re-activating SIRT1 signaling.

(3) Melatonin protects against MI/R injury by modulating PTEN/Akt signaling via
Notchl/Hes1 pathway in a membrane receptor-dependent manner.

(4) This study reveals the new mechanism for the cardiovascular protective effects of
melatonin, suggesting that melatonin therapy may be a new strategy to fight against
diabetic myocardial ischemia injury. At the same time, melatonin membrane receptor and

Notchl signaling may be the targets for the cardioprotective drug discovery.

Key words: melatonin, myocardial ischemia/reperfusion, diabetes, SIRTI,

Notch1/Hes1, oxidative stress, endoplasmic reticulum stress, cardioprotection
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VAR, O LA R A PE T % L3 BT i LU R B K o i
Tl A PO I A o A aF T R oo RS AR T 3 T O IR AR T2 3 1) T i E 2 i A
MBI 5 23 DA PRV 7 S 000 i B I D A2 e ot Co JUL AL R PP IS, R A 2 B 4L 2 e
SEFIZ RE AN KRS, AR, TR n ] O R, 5RO
VLB At o) i B i A RN AT R O LR 7, IS R SRR Ay o UL/
7 (myocardial ischemia/reperfusion, MI/R) $fJj. MI/R 53475 A2 i it {40 I 555 715 A
RIWELZGE, JCHRERRAPIRES T, ARG URE . UL B FHRPUIRES & 48
SRE SN SR N MI/R B33, IR b R — Bl 2 3007 ik ek, ShE
PRI TT TSI MR $5105 (L 5E0E, SR BT~ 251 FH LA 56 42 B f
SRR S RNE ] 28 W, B4 WA AN AT IFB. FHAENIEE IR
P15 L MUR 53405 Ok A TR 704

R Z (Melatonin, Mel) J2& 136 [F [ IkJi % 5 Aaron Lerner #5573 85 I 444 1)
A UEVER R . B R ARG S SO R AT IR BUMRE. TR s
ZRVEY AR Ak, oL MU R E RTBORBZ B A . R R 3 AT
PR IS AZ A (MT1 RIMT2), HJET G EAMBZ ARG AR,
PR T B 1 E T A ) A AT R A AR S AR OB 2B AR 1 S
BRARGE, WA T, 0 L A SR R T I EE L. Tl AT R
I, AR R A T DA I RS2 AR 1) 3 AR B D T AR 5 B A O L A IR A
Fio SR, 8 252 AR DO LA ORGP T AR BRI o A e A Y, T R 0
FOR T RAEHORE RS MUR 45343 R4 F BCHHLR 1 T8 BE il A I PR B S, 7
o 2 LI PR 6

SIRT1 Csilent information regulator of transcription 1, U EHERE T 1) 2 H
i B B SO GRS B AL A 1 B NADHK B G 4l 2 2
WAL (HDACs) VGMEMIE SR 1, S 5B RE. W sMiEesEes
R AVEAL I ESE, SIRTL WA F235 % (circumin) S5 2yl O LGk i
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JEEHETES 0 ARIMT STRT AEHE bR 55 Co LI /P 3 0 1k R b 4 O T S 2 5
PHE R OIVRT AN AR WARIE . T340, AU T IR R 30 Noteh1/Hes1

(hairy and enhancer of split-1) 155 7] 1 il 1 ¥ PTEN/Akt i 4 {5 2 9 0o JUL A 111/
FRHEE R0, AFURAR B R L YUR Y E R A5 5 2 AR DG AR WARIE .

T B W R A R RO JULORY 1 B B, AT S T 0 I A A R B A5
BHRIT: OSIRTI {5538 B/ 748 2 25T MUR 453493 (4R &L @SIRTI {5 53l
H A AR R KB OBIRAS N MIR BU45 (R 4E H B L] @Notchl/Hes1 {5 53l
SRR T MIR 830 A F L
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SCHR 2] B

— o JLBRITL /P B A A AL I BT BR
1. /O UL L/ 5 A BRI

AR, NGO LB G AR AR AL T 3 I 3 a1 500 AL AE 9 v 0
RAG b ELC LRI 2014) W%, 2013 4F 0 ST 3R A8 b AR AT K
7 X 2l 293.69/100000 1 259.40/100000 (B 1-1), Lo I 995 HE T4 1 HLAE A AT
Ky X o B w6, 43 ik B 44.8%F1 41.9%(1, B ALy LA S CL4E Bk iR
B R FE O A 3 AR I Ao 17y LA e DR 20 JO s Bl A O JUE 0 A i (8 Bt ot P o
FET % B O AL T ) BT R D, (b AR R R A i e A
2014) RoR, 2013 AR B i e Bk IR 2 Ik o R A A 1 O JIE R ZE T 43 il A
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TR IR B ICRATE AT PR OISR ST TR e DR B0 K LB 946 AP A2 1T 51 8 Jls B A
IS Y1 KA 11N 2 87 O P A TR 5 T R T e R W R Y
SRS 23 DA IVR YT 5 ) A I S g I o UL AR L VRORE VA, DR A 32 401 21 2k S A
ez GERAENAPIRES, DGR O VR AL AR B iy 4ECoE D RED- 4 HRT, IR
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R 2R SRR AR e Ik 5 A AR S A o JUL B N P 2 A
AN T ek B REIR, BRAR T b2 SR,  FERVREE A vl I i m] 30 L5
B3, SUROHERSE YU UL D R R A R AN S P LA, i S
PR Ry O LB ML/ P (myocardial ischemia/reperfusion, MI/R) 47146,

120 ~

—— il R

100

80 |

60 1

BT (1/10/)

L L 1 1 1 1 L J
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 (445}

A 1-2 2002-2013 35 5 H X & LR FET- R AR g #A

2. LR I/ PV 53 455 PR 2 AR BEAL R
2.1 oLt 53 £ p o 2 A 2

SV OB ZE R N IR ) K L 38 FE 5, L SCIC PRSI DX e R oAy <<dife i £
B D, an RS O LR IS TR SE G GEH R 20minD, — &R 730 A IR AT IR B TH4R 2K
T2, BEAE RN A, 0588 2 A0 L4 2 H 2D A B4 .

i Tk = pEEAI AL RE,  dhal DO LA I A AR — R A S AR AR AR B AR )
(K 1-3), LA shZ )5 D A B AL R g L e 1k, B M 5 Dk e A48 2 Al
b =R I# 1 (adenosine triphosphate, ATP) ¥Eif, 2% 5 200 i 45 U BE f i 8- 91,
MM RE T, A T YRR PRI AT, FiFo — BRI G2 5K — IR IR 1,
ARk A CALBE IR SR AR R LTI RNy, ke — P I 7D LRE R sk =09, 1kAh,
DML Z AEAEIE W] 5 A WLAH M TC SR e e, P BCELIRAR R0, SRy fE 40 i A pH
N (pH<7) U, 41 P 5 1A 2 3R]0 Nat-H 8§ FAs#iefhk, Al H /b HEAS # Na*®
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HENSE, Iz S = = BE R IR 1T 5530 3Na 2K 3 1A ik it e b g, JLIH]
INEE T 400 Nabak, 3E T 2Na-Ca2 B A8 B A8 40 i 9 1) Na 4, e
AN Ca? HBE, OIIRERZ B 1,
2.2 DB R B AR

HAT, FRREE R 2 DAL DA 45 T8 AOZ 8 AT TR

Ischemia

Cardiomyocyte

Blood vessel s
Cardiomyocyte
H* H*

Na‘-H-
A Wash-out of lactic acid

Na* ' Na*
2Na* 2Na*

2Na-Ca® Restoration of
Lowered pH physiological pH
Ca* Ca
SR
» ROS > Ca* w
MPTP remains
= —— closed Ci" - i
M

PTP opens  hypercontracture

Myofibril contracture
Mitochondrion
Reperfusion injury
Mitochondrion
reenergized

B 1-3 oLt/ - PR Y458 0 L A AL A L)

221 HEEFKHORRE

SO PL ZR B PR IR T R 5 1 R RO R, IR d PR E VR T 5
LV R I H AT L A L s A S A e,
2.2.2 DML

VLR AL e AT S SO A D RERR RS 1T FRBEVE VAT n A 2R (LA B RERE S PR
N /Lo JULETAT, LA N A7 LB A T Ca R 28 3 Bl Lo LT FR S B DAL 2218 130,
2.2.3 PRI IEE

1966 F Krug PR E JGHR HH UL e 5 JE M, BRI 00, J5 SE0F5T
KL, PR B 2R L B A I K A2 400, PN R A T LA A B I Bl
ek ok 86 A A B B Bl e 1 1 2 55 22 B DR SR 3K [R) 2 U 7200, SR Bk A N7 R
L BRI A % SE S T D PR I A T 2 B TR PR TR fh it S B, BTN
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TR, 30%% 40% K0 ARG SR 2 B oS FRREVE MU U, SR 7EREAT
O P A A 38 AR RS A I A7 Pl A At BEL 2 (R 22 i A B 2 ]
BUCUBEZE IR R /O JIE 25 8 10 53 B BERAIG L e = B A DA R I AR R S AN R
1923241 BRI, AT BCA BRI B ZE I R T S .
2.2.4 BFLHEEEES

ke ot AT A R UL A PR I R R PR T (R B R A FR A B T E
P45 o I A HEEU5 I 3R 0 A N S 40 00 I A 5 A L R A P A 4 FL (MPTP)
(I3 I A e L 20 M 1 a4 25 o SO0 P o JUL PR E Y 453 0 0 1 5K 2 B ) LR 4
R TR K Gel Coo SR AT PR VRTINS R 3%, L B e O PR RE YA VR T 1B
Ry 200,
2.3 DAL L

AR, B FAEWFAERIGEED, ORI 5 K LA SR 283
AR (B 1-3),
2.3.1 SRS

e AL UAT PR Y R 5 5020 el P BRSNS 0 , FE 2 AL A o v
PEA % (reactive oxygen species, ROS) 7EFF#EE G SRR, FTH T /0o LA L P 4
WL R RGP, FEEAMN B (B 1-3) U327, ik, 23— FREE
IR AT VR YT T DA RO A N AR, IR S2 L0 LR . AR, ik
TERAS DI R ST Bom X Fa YT T BOSCRI A P8, i, Hs IR ]
Sl 10 2 W £ 128 AN 1 SN S v N PO P N1 P77 NI TG i 7 B 5778 3/ SN 71
R R (=R S il S
2.3.2 HMEA Ca*E

[FIRT T, oL i Je 2 B RT3 00 L4055 SR i Ca? E2, I e 12 24
VEVE e R T AR RS A LR IO IR R 5 A AR, Ca SR R I, AlA3 Lo L4
HN Ca gE— 1IN0 31, A4k B 7 38 W IR SR A N G 44, I, MR Ca?*
RS NEERLAA P, BRI Ca 5 ORI 2R A7 1 e AL 2. PR,
AWFFURTR, PSR Ca?" 5 [ B s AR L ET 4 Ca? 30 18 4 ] A7 B0 - i

SEU Ca? HE, WA LB TR0 T R
2.3.3 LRLRE B B ALK
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SRR 37 TR e LT IO B 2 MR B R R SRR S R I, deobi Rz ok
PelAUh FEBAA A, Ja AR . R R BOOTR, R
AT DL I LI kA, 5 R ZR A IS H AT 25 WAk B AR A R A A A G
I P ERAA = R R RES , AMIZE T3, AR, RESE O L HE AT,
SRR I TR ALY R DG ADIRES PR I R b Zekidk Ca2 i3k, JEHLIE IR E5 0
B B3 45 2 P R 3R R L TR o VE 22 Bl S 50 R I DA UE Bt R ek
AARTE 375V 2 e L TSIV 70 S 3 PR 30 T B 8 P L JUURE B TR RS- 360, R s,
LR R0 M 45 FL A T DAy Lo JU LR L/ PR ¥ 45 0 ) o B2
2.3.4 RAER N

JNE S AE L YL /P EE S R BOAE B A R 80, H R AN WA 9 S Y
2 550 LA A T2 S T AR B Sy R L U R IR WYk s BT RV A Bl SRR
S T E I T 2 v SR 00 5 2 RS B 81 - 45 98 M S N2 o Sl 25 4 /N Lo JU LA B
TR 390, {2 IR R 52560 K 22 RO AN ERARIO, DRIk, 9RE IS IV A O JU LA I/ P98 ¥ 4%
P e A R Tt B
2.3.5 pH (U 4k

RO FE T, A TR B2 P B pH FRER 7.0 DU R, i 7E FHEEE IS
FErp, HERLFLIRR B OIS B, 51 pH IIE AR A0 1T 3 SRR AR I8 3% P 45 F L I
FLC LR H 5 EL RN 42, A SIS0 s R T P Y e m T P S 2 o JU LR
Piv g /N ONUBEZE AR PR, 7 PR R P g2 O JUL Al o o M A R A
PO LR /P VT B SRR 130,
2.3.6 M K

R IAE S A 2 5 R BTSN L A RO A s, HA 2
JULYR T4 A A A UL AL/ 2405 v A 4 S A T4 451 L Ll I/ 1 E v S
2 P S R T BB AT BEAT A CaX BB ARSI T P BUK R AT B 8 (1 oA i
SEAIER, MATRKER R T WM EECR TS 819 K MY (unfolded protein
response, UPR), A& 8 SN w47 8 BEAR R BT 1, B2 TARAR IRk N

M EE AN L RE, AR, — HoRIT & E A RN RS R A, Wit 2 R8N i
[ FH DGR T3 44 400 54 SR R R T S BE TS AR PR TR AR AN TR, P 5 R V3
ANEESEMEFE T, wE s H R CHOP. INK & caspase-12 58 T AHSCHR
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SR AN T AT RFFCUESE, T8 I 24 mh o e A B AR Py 5 RO LY T
B AT T P DA o JU LI I/ P Y 153473 PR A R g 45471,
Z BRSO SR L R A
1. BERBRAT IR F IR

BRI 2 — i WA VAR Je o, S AR S0 o, B 2030 4F,
B R0 7T e R AR AE-B KB 5 N 2 2014 4E43TK 18 4% LA AR PRI 509 R AT ik
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30 4k, U MRS K AT RARTE K 188 iy IEAEAR AR 2 e R 8 A2 vE 7 R
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i 2013 FRATHICH [ 2 BUBE OB BTG TEEE ), 2] 2010 4F, BH PR o L F] 11.6%,
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T AR UGS, A 2005 4F 42 2015 4F1K) 10 4E[R], o [ DR PR P A 1 /0 LA
3P BI LG R T IK 5577 AL TT . Wil B vab Jad s S G5 % 1RO ML A
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2. B PRI 0 E O LR AL/ P R A5 L o

FURT, B PRIPE CUABRA DA A O A S R T A 0 TR 35 o W PR s R0 2 v i ILE
B FEARPUIRES . AIIPREAR T IR AR 310 A ¥ e R A 38 P 5 LA P o 4 i
P05 SV LA 5 . TR A R A, AN R BN IR, 380U O
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Cardioprotection B |
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Endothelial & myocardial injury and dysfunction

14 B EHHL M R

R I /o ULk AL/ A3 400 0 B T B S PR @ LA BB B R AU R
BT B 5 ZE BUE T B 2B R B AE FRARAY, g O LR o/ P 95340 0 2
BERROS ST, AFDRESTR R B P R ARG S A LB AL, TR T U
BRI LA 3-3G (PI3KD BEMAL TS H A B (PKB). & E il B w1t —
WA TN AR E ST (eNOS), fEHE N JEME—5 LA (NODY 2B, 7
OYLERMAE BT, T ) NO A7 24 7 e Ik A L 385 i JU LI 1) [0 I 0 A 45 Yl 2%
O LA SR T JREEEAEIAE . DR, PIBK-PKB-eNOS #FK Ayt ML Lo UL <A
FAAES7, SRR R A A DR AP R T B S B 207 LA 153560 o WOV 2 — AN o 3R 1
EESE, EHERRES S, O TR = ARPURES, R R OS5 53240,
SN O VB ZEA A T I B R . B T R AU AR A fe bR 41, PKB
MR KP4 HIAE R A 75 B8 B0 TR 5 28 IO U . Botker £841 1997 AR H SGHIE T
X GEA ARG DU B RARTUIIG LT GBI, B PRI S A B b & 2
OB KBTS, PIBK-PKB 15 5 ] 4% & 0146, 1M Ras-MEK-ERK1/2 RZi 4 2 3%
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Wi, INE LIS (K 1-4),
2.2 EANBETHA NI

— A EE R AR S B AR BN N o I, LT LR R
(L-arginine). — %L EA B (NOS)QUFE = Fh A . fh e 4 A A & B (neuronal NOS,
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2.4 BEERUHFER

BRSO B TR A BE, T8I AR 17 R AT LR A P A AL IR 1L
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FURT, 228060 18 s o s e i Co [DLBR A5 PO WL AR AT AR, (EEA)
B Z AT T I B PR R O LR I A PR T RANRNGE, IR AR
B R T SR
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BB EAE Tz AR, bR, R, SR ). BRI,
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JHY, Dobsak %W 1 B4 TAECNEHEF BRI, BB A AT DL 35 48 i F i
OO I IR B0 ) A b, 3R AT LUBA sl O R U2, T BRATTRT AR Tt R B, Ao
PR TAL B AT B R SRR A N, RO D el T
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(R P I B AR 2L A A R S R i, el O LR I 45 05173
2. FRERILMLEH WA IR
2.1 BRERSRRERLE

e I H A2 O ML R G0 Wi, RV A2 mT LA SRR s, 4R fg
g i 0L M A2 A R AR BB ) SR LU TS ARAN S N 1 L, B R 2459 s R AT
a2 s EIER, P E BRI IR o @ltn, BYE F R 5% 52 A4 BELW 7] 5 DAL 1)
VE 240048 58 22 1 4 w84, i R 3 A B BB AT A I ) 7 I 8S- 86l

1967 4, Zamboni PR 1 56 ALK K AR RAR AR bR 7 KJm, KEIT4G
MAF KR TR LS, HIb /b iesr 7 B0, 58 A DB RAEE T XK
PRELS8 GHFTURIE, BEE R I, AL T a3 5 il 8 2 4 I 53 WA ik
DK DIA G, $E7R 3822 3 S0 A s A2 ] fg 5 08 R 2R 20 i B AH DG BL 891,

T3 ANV 2 B ) S 5 IR SE AR TR R VAT AT 2 BRI i s B ) 1 i Hs K AP
Kawashima VAR I, B m I I8 4T B M s LK B 6 mg AR 2697 7] ik
F BRAROR B S A0 S A UGB B R 4517 1 I v I oK Bl 10mg il B8 2R 7K
YRR MR A R S M R A A, AR PR R AAME 6 SR mT AT P34 M s AN 195mmHg [ 2
149mmHgY.

HAp, #EAMRERN MR A e A 1 AU WIRR R v] H B
VER TR e e R G0 RFE MR AT /EH o« K-Laflamme 25 & DLAR 22 25 ] /E H Tro- 1 I
I 25 Be S AR TN B A 48 EAT T T B AR I s /K P02 ki e IR FE 2l VE T T
IR, e = o . O I Y i A NI 4l | WA S L P 1B 5 Y T B
o A0 - A B - I W AR A R LA 2R R T T I K S DA 4 UL K
PO 20 SRR, ARBER A A E I R G MR . Pozo SFUESE, KRIE
R B2 AR MT2 U~ L0 i LR 7K A6 25 BV F IR 3% 16 s A gk
%, AT 7 ML PRI HS ) I RIFIE R B, R R 32 mT 4 BEVE INOS [0 »
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et A H T eNOS AL, &7 K I AR MRS 7, Bl 2 1AW 2 BRI
J N, AR PR R L AOBL ) S 10— 2D B
2.2 WBESRRSBKE AL O AR

gL 7 S AR A A R, AR, (RS RE iR AR (LDL) 5
[i] Pt 7K~ B Lo AR R B DIAHORE . A UESE R ], R R 2 ] A HEE W A 1) I
YEF . Hoyos S5 &I, K1 v ] e oA B fF) oK B, LM i LDL 5 0 ] i K 5P 1)
BETE, MR LL 10 mg/L BRI E TUIRIGYT I AE L BRK . S AN IR RIS
fiiE, LR EEEE s TR HRHBER (S mgkg) ¥aI7 8 A, HIMIEILE
WE L NHREEEKCE S TR, RN AL, R ERICRE B L i i S S
B 2R SOV (TBARS) 7K1, DL F IR Y4 /s il R = Pial ik s i At
ARV FHAR AT i b5 Lol it g e R/ FH A K

SO UL L S5 23 N B YE I T U 2 A By i A st dft o Co LA SR I I v e e, H A, B
TR DL TE A2 . 2 A NS BRI SE— R 9T BON RO R 367 SRS
XL T B AR AT UAT R G2t el O SRR, PRI AE 3 o (E & PR IR mT N o
RSO, IR R O WL AR Th RERE A B AN ) O LR
P IR SRR A O UL R L/ PR 01250 H A A ISR SRR TR R I vT DL %
225 M T LR L/ P R B3 IR FH Y BAR LR ILEE 6 347
2.3 ARG LIS

01350 (heart failure) fAIFRLEE, ZEFRBLOIEE I RERAT, UL 705
A, SURFRBK M SR A R DI G 2R 51k A uEE &I, #i
PR ATAE SR RE Ak R L 100, BLAE 1993 4F, Grad WS SeRIE T &4 B E O3
()26 5 O e 5 HL A B 5% 0 b e B AR 1 I 2 RS DA OG0, 51 4b, Girott
SRS, SO RONERAHLE, SRR Bt O ) v R IR 6- R SRR TR R B
ZEre AN, RO ) e B S B WA T, IR R R KPR RS SO
FMR SRS, bGP FR I, 457 T 70K BUBTZL B B 38 IR Rl ok
FLO B JERE RN DL ES5 R, SRR A2 ) 2 v (1A F ] fg 5 LR I Hs
TERAG G, JR] Re 5 0k Lo L0 G S it Rl A 06, JLRARBLEIA R Tk —0
W o
3. FRBFE S LG/ R
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3.1 FRBREPLLUGRIL/FEFRGR

AR, B A7 R T 4R B 0 L RE MR ER, HproiList
(AR5 VR O F R o UE ok, R PR 22 m 5 kO LA Pk 485 4 1) 5
M R AELRA E ] - 2006 4F Sahach %5 [ F BG4 Bl 25 40 O JIEVEE A 2R AT T B P 300
VLR LR 52 1 1 4 B B G B A P 3 FLIK DG R U0ST, MR 0, RRPR R Ab
SHERE € W3 e i G L NS R u S by 2 /SN PRy O 7o N s A L S
35 1 2 LA P R A AR 2 O JULOR S FH 170 B 2 1105, g A7 R R SEAE O UL L
[PRREFE R IR T, BRI SR N A R 3 C ORI A 13 N O R AR R
0061071 5 A A Y, AR R R TT I E URC E E PR ARRT Co JU U IR 45 4
FIBERAE A, ORI PR R E I B 2K . Petrosillo 45 & AR B 38 1] il 2
PRl LR i 5 4 10 AR PE T S AT 5 R AT 525 1 2 e AL IR 808 S5 AT
ORI, REEEZE T DA SRR G AR T EARITShRE, BEmgey o shpers 7
1091, DA P33R s B R e R i L Co UL R AR 1 Z5 R RN T RE, T A FE B Lo UL
/P REE B E R (1 1-6).

{ Melatonin
[inhibit| linhibit} [Activate] [Improve] |[improve|
MPTP ety ¢ JAK2/ - “alci .
i !l cty 5 '“\2 1 IAC < “h"."“ Adrenaline
opening releasing | STAT3 ) handling

4 —-— - - |l lI |I’|’c\ cnll
Cell Oxidative
death damage
Wt — - — .
[ Myocardial IR injury

] 1-6 BN FEHT O ILGIL/F BEEAR L HL

DML R R KR TR . R A i P A e rh s A P o o JU L e i/
FREEVE B0 (B L], AR IR BAT R U GO U Bl s BR AR L, BiF TR
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WY, RB PR R AR W R T A AV PR . VR PRSI, ST B R BT T
FIAMON2 - Sahna S 3E— 2P AFST T 4R BB 2500 i 1 A AL ) (myeloperoxidase, MPO)
IR R B 5 D VRS I G R BT TR I,  L-NAME(— % &4 B il 7)) T 2
FEIH SR AL, RO LA RS IS, iR S A Rk AR
VST, o JYLE L/ P REE A T B R A SN I R E I SR R, [ B AR
B WEH RIS, 1 L-NAME Ab 3 FAS 52 o oL 86 (955 = 8 e H IR %
PE,  H0AT 5 A e S o S i RO 1), R P R A AT I T R A
WIS P 5 B 8 M A PR A B 3R AN R it o LR 1
1-6).

3.2 BERFLLIIBR L/ B REF B HRE S % SHHPTRILR

WAk, B TRV SRR R R, — SO Ry Ik ¥ 40 1 P9 1% 5 00 B A e i 5
25 T RRBE IO WURY 1E .

Janus ¥ W /15 5 46 T M % 5k 300 I ¥ (Janus Kinase/signal transducers and
activators of transcription, JAK/STAT) 7E.CoLSRIL /A HER: MG h RIEEEAER . H
W, WAL C ORI 4 Fh JAKs (JAK1,2,3.4 } Tyk2) il 7 Fi STATs (STATI, 2, 3, 4,
Sa, 5b J 6) 19, Janus PR T AFE 52 M4 R R 2R &K 1N, STATs /& JAKSs [1E
JIEY), HORG 4G SH2 1 SH3 PR 513, JAKs Al STATs JfAl Hok A4E — 5%
1, JE A 2 A0 A% N AR 22 PR DR R A e 17 JAKD/STAT3 /& Sk b4k & i
TP A S S, TS5 KRB R, BEa T 40 A s 5 X
S 0 [R5 TR A R . S, AR R R T, O UL JAK2/STAT3
155 W 2 35 WG, DR i 5 017 18T Hattori 25 & B IfL T AL B Cischemic
preconditioning) fCMILEEAVE ] 585 JAK2/STAT3 {55 35 )41 519, Tian £54iF 5K,
BRI 5 AR BE (ischemic postconditioning) [AIFE A0 L JAK2/STAT3 i #% i/ Bel-2
5 59 DA 020, BB, E JAK2/STAT3 {555 #F S & 2 F o LR
F CaRAL AL VAP RS (B P e £ F 1R QB 23 LU 211240,

EMFLAI T RN, WRBRZASH TIRBERZMAIAER . CRIEER
HAMWMAMEZ A (MTL A MT2), 8T G &R ARG 1260, JE %
SARE SR iz Rk, AP R, . B, o0 R AR A1),
G H AEIBAR R R 21k 5 JAK2/STAT3 {5 5 % DA . AR, G BRI 4R
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SR AR RSN 2 P40 B R T, 1T AR Vi STAT3 7E RS 2082 705 47 mUR AR BE IR {11281,
HAWIFERY] Luzindole (AEUEFEMERREZRBZAK, Luz) W] W25 FRAIRAR B 310 BRI
JRA ML STAT3 IIBEIRAAE ], 3R R AR S 5 T 4RI 506 STAT3 IR AL
TEIAE U2, FER R R4 farh, MT1 2425 T STAT3 KAk R0, X
SE A FH 253 AR 7S B R R 1O L A LR VR T T e 55 FEXT JTAK2/STAT3 15 5 IR0 1
AR AU R TAF s, RN B2 EiRsRIiLOUL JAK2 K& STAT3 )%
AT, B R AN B 7 . Y FH AG490 (JAK2 FIHIFR]D )tk 2 410
il JAK2/STAT3 155, WiHARBZR KL OLRS RN, ik, JAK2/STAT3 24l H 3
PO LB L/ PR RE B0 I OGRS ol ik (18] 1-7).

[ Melatonin ]
Upregulate Incapacitate

JAK2/STAT3

iy
—

@

a

Bel2 Bax

Inhibit
Infarct size

Reduce
Cardiac apoptosis [E-evcm [lnﬂammation} {Oxidation}
v
[ Myocardial IR injury ]

B 1-7 3RFE ORI ER T s SEBRY

1994 4F, Moi E X e b T &K 7 B2 #H XK 7 2 (Nrf2, nuclear factor
erythroid-2-related factor 2), & 5K~ CNC R CAWFFTUESE Nrf2 Al 5
DNA Hi8 LB TCF (antioxidant response element, ARE) 452 #:41 ig £ Fh b4
AU S 5 M 102 139) B T ) S, O B T O LR o/ P A5 1 4 P A
25 Nef2 B YIA 5. EABENR, Nef2 B8 T4, Ham k3% i Keapl
Prids, e O R, Nif2 1[5 Keapl 7785, MAIMLFEAL 240 HE% 5 ARE 45
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&, WM RE)— RV RO R & S RS, AR FE N RE-1 (heme
oxygenase-1, HO-1). NADPH. B4 ftit)5il-1 (quinone oxidoreductase-1, NQO1)
AT H K S-36 75 [ig-1 251134137, Aparicio-Soto 2541, Al M 2 vl T Nrf2 2 JiH
e b HO-1 21k AN sk IR 2 W75 S 10 A PERL 38T, 594k, AT IFST s HO-1 38
AT LS 0 S I I % SR A N B B oL 2R R B 1 L, Tao 5 R IR, #B SR 2%
AT Keapl/Nrf2 T g% A I ORYE T, #7483 AT BRI RL Y Nrf2-HO-1 38
e R AL OB L PR HE B0 AE U [AlIF, Haghjooy Javanmard %5 75— Il A
FUP ORI, KRR FAYT AT W R RS A O UL Nef2—-ARE Jl B, RAEFIA
SRR 4L, D4R 0R Nrf2 7] Be /AR B 32 (RO JULORS 15 F o R 3 G A
1 Ay A8 B Z2 B LBt ot/ PRV B3 097 1 T A, Nrf2 T 865 5 ol 2 3% 1) LA I R )94 £
Tk BT (K 1-7),
4. PREFESHERORRE T O VLR ML/ #5145 BT 7R

U SCHTRR, B PR S — s DL IR0 Pk A% etk i, Tl Ok 4 B0 PR
SR o O BRI £ 56 A TR RS S I A RO e, L DLO 4 R
REJUA W, Egiit, FEREIR A, S OB ZE A5 O L S P BN SE L]
BB TR 80% H A T g lo0e Al 17 v b PR B 155 1o ML 50 2 8 Ay vk A5 fi
PRI 27 HE R

W R SR TR AR ARG (MR, HO A Z RS, WM R
Gt ARG J o5 ZR G4 4 a1 1 PO 1121 Wl 7L 3 ol R 38 1) 43 A A
BHVBRACTHE, AR ERBERAL, AR WS B . WIS, B R
G B AR A SZ B IS T Fe A A S A I XU 4105 76 121 Sy A F SO
B B ) A WA TP IR I S AR PR BRI 0 IS A S . Korkmaz S542 1, BRE W E
AN G 5 B0 B 2R (R TR A T3 DIAR DG, AR 52 Tl B 5 22 (1) 0 s F 0141, Peschke
SEAMTESE, KRR BRI T BRI 2 BB PR K LA 3K . R
HE— DT 2 BOWE PR S R, AR R SR T S U R R B A WAL, AT |
e LW, ARAORE PR3 AH OG IF RRE I e A 11421

B BRI 2 BB PR I ) — AN LR, JEANCRT DU SO 3R L 2
WURRIE I, 142 5 48 TSI A A S S 1, W s on o Lt it 45 4
(BRI R0, SRR, RN BAATT S 80N RUREI 528, LR B = HH &
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Wi I SR A IR 43T, T i ok /) BB PR R RS2 A 1 RE DRI ] 3 S50 2 40 Ok A
Sy AP, SRR R T RE AR T AL IR A B, B o LA I 5 R AR I (A T
534, de Oliveira 85838 K I, K& B By 2% 36 97 38 w] DA Sk 35 9 e B IR e 78 &%
(streptozotocin, STZ) 75 FIXIHH IRIF /N ERHLAA I & LR, JF Wl 25 e IR S i
PR, DL RS IR, BRI D0 T AR e R R 2R T RT3 IO R R 3K
Pl A DMRRE BRI AH T E AORE A E S At T HR AR A

FHT, O AN IR R 256 s Bl R 3 AT el s O U URE L 1 30 B8 L7, AT
S A R R D LR IR G IR EHET R o R0, R R 2% 0O LR LTS
SRANHIR, 2 H TR B B GVEIRIR) 2 N I R = . [, AMEPEZS TR
MESRVAYT BOR TR Sk 2 M O U I P R BV R R 0 G S0 U
SIOWE PR B D0 T B8 R 3 A R BT O YL 0L/ PR E B I VE T, LA R AL IR
AWAHGE, ARSI
9. SIRT1 KHLAURFYEA
1. SIRT1 {5 5@ B iR

SIRT1 J2 241t A 2 LA BEIIIZR ALK S0t SEFRA sirtuine ORI FLE)4)
sirtuin G 7 AL, BI SIRT1-SIRT7, AR H—MRSE 1 275 DN IERR 1
AL O FIURF TR AIA I 1) N-A 3 A1 C-2R 3 A8 K P F 41 14 1ol AR IR R B
SIRT1 ] LA 22 e 5 IRl it & k4L, £4% FOXO (Forkhead box O) #53%[K+-. p53.
%K 7B (NF-kB). T X 324k (liver X receptor) A izt 4 AL BaAK B B3t 52 oy
(PPARy) 504, FHE WoR, SIRT1 5 Z R Earigal, ARG
Wi EE. Etb. TR ONEEARIN N OB RN FRIMEARTE, RAE
KRB AN AF G0, IR B2, SIRT1 S 5.0y ER . B, Pillai 255K,
SIRT1 A LB A ERE (MHC) HEPRIFRIE T2 5 SRR R0 (4 R4 7 H
(1491

HT, BARCLAUES S a7 SIRTL ik, AR H B HLR vk e
A RSB E] YUR. 23 A RIS W] EIE SIRTL (k. 1fif NAD*
J& SIRT1 I EZRY) . NAD /K2 5045 SIRT1 Il SWEETE . 76 NAD 5 &
W, BRI (NAMPT) AR A B B P A% 17 IR,
W flg BAZ T TR0 20 ER I e AR A TR IR R A % i (NMINAT) #4624 NAD.
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NAMPT J&Mfi FL3I%) NAD £ g4 o (1 B g 4o 150 SU AT iF SR I, NAMPT
I R R A0 R T NAD K, BT E /s BUSGET 4 i i i) SIRT ) Ja 45
i FeREMENS2 . NMNAT 346 n LU b FLRE PR ) 5 871795 SIRT [t S i 130,
Ak, HuR (—Ff RNA 54 5 1) 1454 SIRTI mRNA [ 3'%i 4RI P X, FaE SIRTI1
mRNA HEM i SIRT1 ik 7EA0 MU 2 A i i B b, HuR R AERERR 1L 5
#U HuR-SIRT1 mRNA &5 Kf# 25, HEM T SIRT1 FEIEEKI,

Resveratrol l

——  { eNOS SIRT1 FoxOs
T Tt GADD45

EC protection @

Angiogenesis l Apoptosis '

Cardiac Fatty acid

hypertrophy uptake
Lipolysis

(lnﬂammatlon Mito biogenesis Cardi
ardiomyocyte
Upoptoss j Fatty acid oxidation | p rotectio)rll ¥
Gluconeogenesis

& 1-8 SIRT1 155D ML BAF-37 VE F B0 50)

Stress
resistance

S = 4L 1 Chypermethylated in cancer 1, HIC1) FIFL Gk FEK 1 (deleted
in breast cancer 1, DBC1) #S#{iESZ e SIRT1 [ Gk 8 45 K705 1561, HICT J& T #5¢
PRI 7, AUk 455 T SIRTIL 1A 307 bl FL e s o UK IR, 40 HICI
Besk i SIRT1 3k, HEIMTG 1 p53 it 20 2% 375 i Jors 40 J 38 5 2 42 10 T80 Jid (RIS,
iff DBC1 nJ 1545 SIRT1 AHEAEA, il SIRTL i&. FTHF50EM, 7E40 M R
LR, N DBC1 ik il et SIRT1 A HTE T2 IS (/& 1-8).,

2. SIRT1 5% WK LI B
2.1 SIRT1 FLoULEH AR 1
WOE SIRTL {5 AT AW 1) LWL L R4 VR . o

it
‘@#

ML

A] PR e

I
s

\
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o P TR B PRI R B A B, T (1 B2 SIRTT () RAR MU
ARSI A T LB UL 0N HO 4R B/, 1 FELIGT SIRT
i O 0 1 A P M U T, R SIRTI (352 U U
AR {1 (R BRUS 1000, 5380, (940 25 RS E WA SIRT £ B0sBIALIT 24T

BT AR I A 10 161

ATP{
pH!

0,!
Fuels !

L)

A

Re| Si
ROS 1t
o,t pH!t
Fuelst ER stress

Ca?* t

Apoptosis

Physiological setting
Enzymatic activators Calorie restriction
Nampt Exercise
NAD Ischemic precondition
Resveratrol i
STACs
Bel-xL t
'-_ Bax ! SIRT1

N

Survived
cells

l

MnSOD t
Trxt
Catalase t
Rab7t
LC3-lIt

FoxO1

] 1-9 SIRT1 $0/0 WL T 545 R B AL A0 o

SIRT1 7E40 M ST AN 4n iz h 3 2058, AR B4 k% SIRT1 w] A #5 B W 1K)
PUAT . PUAAAER . R N R g i ol A, SIRT1 B A e A, A%
PAREVE YT T 2 5 LI 0 2 A0 M R A (R R AR AR AE S AR TOR IR, ARl
At #% SIRT1 nldid F i MnSOD i S s 4H MRyt U S B e 7, i v
/NTHE RNA 175 MnSOD A 2% N il SIRT1 R4 &3 18 1], $27154% SIRT1 37 m]

BT AE AL B T S AR A A, AR O L e (B 1-9),
2.2 SIRT1 57 R BNk SRR AR AL 100 R
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/‘\\ sm
Ll m

VCAM 1

Y LXR

Nucleus

& 1-10 SIRT1 Hiah WAL AR LA 6

WO A K40 i SIRT A5 5 R4 W WPl B RERE AL A o s IR PR B m] 32 e i
IR R Y] S IR A K, T8 AT IO LA P B A 4 4 ML P R e A
IAEAESN IR AE A BELR Y 0 7 FHUCOL Py B2 40 OS2 00, Sl Ik s e J 75 ) SR R
NN AR 81 167 STRT W] R4 P B A 0 5652 SE A i A, A0 e A 1 8
JEE PG 1 5 5 T PN R M 1003 1070 S ol , AR IR B2 4E e (HUVEC)
R IE T RIS R R NG 1 (LDL) -S40 - 4E U6, [ Zhang %
I, TN e MR B U 3 A B A A 4 e S P LB B SR AS A v, B
FHEG, P9 B2 A0 MRy 51t SIRTT e BE DR Zh Ay i # 0 A5 B W S BRAIG, - 4275 SIRT1 nl 3%
M P R ThEE, B sk FEREALI 08T, G SIRT1 1 n] S 4 Je A — S A A A il
A A R A I A FERT 5K LA AR AU (8] 1-10).

ST LA A2 B K S FEREAL R AR I DGR R 32, AT ST o s SIRTL nf
F AN Bk 3R 153 P L4 SR B R 0721, SIRTL Wl el b i <6 )& i -3
51X (Tissue inhibitor of metalloproteinase 3, TIMP3) {3 Ik 1k 5 5 ik sl AEAE AL, .
G R FA 3 A AT A0 S s AR R 3 W AN Py R, T T LA A
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FORAEASE SRR BESRIPE ] o TRIE, W PRI B8 2 R AR B K SR AR A AL 5 4 s B
M-3RI LA & R T B DIAROG, if SIRT Rl R 3 AT 80 15 4 FH 72,

UEAL, BEh SIRTI A 538 nl Hre ULH /PRI, EEA 230l KR
LR L/ PR HE A IR TP 45 T R PRI T AR O R BRI O LB SE R, B
S R 05 LR O S R LR G P 7K P 730 P 2 I o L/ P VR 40 1 o I
TRP R E T H PR A P AAE RN 167, EES SIRT1 A4 5 FoxO1 [ 3% 1k
YR MnSOD AL ek, Lo ULAR B i) S A2, AT D Lo VLB ZE T,
YN SR BRI/ PR 2 5 L T AED 741760, 7 K SR LB AE R AL rpr 9 2 7 i vl
FH RN N AR KR (VEGE) IIIE, (EdbBr AR M T e, s oLt 77,
2.3 SIRT1 5.0HLEE

W@ SIRT1 A5 5 Al A RO WUE S, L0 R . N H] B B RS &k
/NERC UL SIRTL 5 5 X HRAL I 2.5 28 7.5 £ ] B 28 3 2 5 DR A O LR JE oL
A0 M o RO I D RS, AR, AT SIS UESEE SIRT Rk 38 Itk vl fe AT fa S5 4
o ¥ SIRT1 i Feik B 12.5 £5 I R 2 bk D) Be R S NAD VAL i,
NI EC O VAN B 07, (2 EAn R T, B O LIRSS, 554k, 1 3RIE SIRTI
MR EWENG WE-3,4,5- =R (PIP) ZRAEIFEGE Akt 2 PDKI {55, M FEeo il
JEJE N, T AR, AR S #IA SIRT1 Bl 28 i 11 42 7 i b 22
] A 2 AU R A S DR Lo UL B AR (DI O A 1 A A e P80,
Ak, FEHOC2 IR, KA LIRRATIAT S LML SIRTL ik, FHEmILT
P, T AMPK R] S 2 A AR FUS R0 A0 R 32 3 A S S5 0 I 4t SIRT
A INE R AL AL, IS sirtinol B SIRT1 /M4t RNA 41| SIRT1 {5 ‘5t 7]
3 B AR A s s,

3. SIRT1 5.0 LR L/ VB 4%

UTAER, SIRTI AE/CoH LR AL/ HEVE 5107 H B E A3 212 57D, SIRTI 4k
SRS R PR 5 00 7 B ARG > I s o ATRIETTR I, DoULh S5 B
i Skt e ak SIRTT W] B 4l O Lt ot/ P EVEB4%3, ) SIRTT 26 32 ) 2 2
HFFEF B SIRTL 2 5 T il FiAd B LERY L, s i Pt b 3 d SUMO
1t (sumoylation) & HifF BN LU SIRTL {55, 3k 51O IR 73 7 I Z ek
MBS, AL AT R NG H I I8 -3 R Mot S S P e 78— R T R Tl 3
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1851, PRI, SIRTT vl Jd e e s K i i o /K R L O LR 7 1T
3.1 SIRT1 X4 ALREIS P 5 R0 ek i 4

O LR L/ PR HEE IR T, SRR e A KR AT 7 (02D, O AMUTT
TR AEAC AL B AR U A A, 38 PR 2P A AR il OHPRT ONOO-45186], X 4
SRS S A ] S A F bR T e R 11, 5 Sk b Th R e pig 7%
87, HUEHE R, SIRT1 J R4 W3 b A RO O JULRY E R . Hsu 58 R0,
LR UL b i ik SIRTT o) WY b i Hi el A B EU b B . Bl 408 g 2 1 45
(e, SRR B M FREE VT 505174, Alcendor 25 B, 78 11 HE R OIE A
SIRT1 i st v) W2 B Al A OiEs 7. Hii, ©&”I SIRTI
PUAEAG N B L 4 LR 8 0 A % 5 R 7 FOXO KIRME ST 155 2 HAR e 4,
TS 4 T B AR L e O I CR P P 731 1R e s US8 1890 R ATIA,  SIRT1 1T
SR S I Fk S VA OC, UL M ) SIRT 1 83 vl i 3 4 Ak B 38k
W47, IR ERLAR T RELS,

T3Ak, BT AT A A O LR I/ P A T R o RO . BIESUR IR,
FREEAE R, O LA B N e QI BE A J Ca2 +HEB S5 W] P3P T
AT B A TSN, TR TR P9 BT P9 N2 00 ) 3 0 P BT I A SGIR Coad it, Ji R i
CHOP. JNK /& caspase-12 S5 T-AHOCE FI75 S A MM T4, Li 8%, SIRTI 3%
i AT I 2 PR AR R /N BT XBP1 (X-box binding protein 1) 25 A J5 9 W ik &4
$E7% SIRTL 1] BB AL W RIS 15 2 (149 P JoiT D9 7 3800 47 P T 47 23 11000 SR, e oL L/
FREEE IR, SIRT1 /752 5 R4 A ot 0 I3 R R Z BRI G ANV 4
3.2 SIRT1 AT 5K FMIEA

SIRT1 W 12 id F R #E BSR4 /E ], SIRTL mI B Z kA6 2 R T (it pSs3
2 AT T (il DNA BT Ku70 25) HEM#mHE T . Hsu 25Kk 8L, DL
B i/ PR /N AR A i, SIRTT £EH] pS3 1 [RII I v] LURE £ 4L Foxol i 1 ifd
Bcl-2 1 Bel-xL, 1 iff Bax (&AM, 7R IM 5~ FoxOs 1104 SIRTI [ E % R i
75T SIRTI IEIE TR .

A ML IR ZE R AT L L/ E 07 s EE A 0, PR R b ok
B VR4 LI TR A S — ZR FI SR FEAH S8 3% (R 0E 2 T S BLO LA B R A8 . R KT O
JULER P Jo) R 2 — PR T = R R T JRIR M= iT A% 8 11 1 Chigh mobility group
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box-1 protein, HMGB1) “ #3144 50 nl F— 5 55488 B W A op PRRL At i, M5 1%
JeI ¥ 48 1k [ WO, Nadtochiy 25 & 3, SIRT1 Al @ it £ B4k NF-xB V. #.47 RelA/p65
W, R NF-xB FEEEE, S0HLCILIORE OB, R B AL USS), SIRT1
e I P YA o o LA TR PRI SR BB A LA AR5 Tk 2D A 9
3.3 SIRT1 Xf B RHI/EA

RIS, OIS SIRTL XF FAWE (autophagy) 2 A& 4 2 (1) 1§ 4%
TEF o 1 Wt S V0, R 20 M 1 B2 L 85 0 5 v T A Rl 5 8 Y Wk v I R, 0 v e
Rt e ZEFASOLR, dNMRRIAETE SRR, e A0 e 1 B A R S
SeZ A5 LS R, AR TR e R AR R, YRR RSSO, ORI,
SIRT1 %53 Foxol I Z®E4k, M L Rab7 (RAS-related GTP-binding protein 7)
S WA OCHE RIS, R A ARG AR IR R AU 1931, 534, Lee H1 Fulco 4541
WESKE SIRT1 iAW) LA L I 4Bk B WRAH G L] (autophagy associated gene, ATG) Jf
[l AT AMPK {5 58k [ 05 s 0190 1940 R LB Il F2 e, NAMPT 23k B A
SIRT1 3&PE T B, LI AMJETE NAMPT 4b 2 A7 B 2 350 17 03 A2 vk O L ke 1/ 752
A, 75 NAMPT-SIRT 3t i 3 ik i 5 [ WK R i afin Lo J LT 74T
4. FREEST SIRT1 KiFEEH

AUFYE S, B R F R SIRTL 55 1E R PR 246/ U (SAMPS)
RIWFFE R, 28 W35 T SIRT A5, AR ZR W] W S AR, el 4 e 37
L2951, Tajes S5 R B, 4B PR F0 W] DA K BUSAR/M A 2240 g SIRTL 55, RHEEM
LAY E U, 5 AR S, 75— LEIR 4n i R TS, AR SR I SIRTL
{55 BOVE FH AT P60 sRe 4 M B85 . 940, Jung & Cheng %5 & B, 452 25T 524
Tl STRTL 125 M 1t 410 1 7 471 e s 240 ML 1 RT3 40 ff H A 11971990, ot B 306) SIRT1
(IR PEAE R A A2 Sk, ) 5 AN ] (008 B 4% A 25 DDA O o Ao LR I/ P ¥4
Biith, RSN SIRTL AR T A 48 .
Fi. Notch {55 @ L ORI 1EH
1. Notch 15518 B iR

Notch {5 52— b m BEORSF I A A5 58 2%, 778 T K22 A D ik,
A 80 AR, Artavanis BREAL S — KD 5 T Notch ZE[A, o 30T 98 &I,
Notch 4ifh 4 b B2 [R]J5 (1) % 3244 (Notchl. Notch2. Notch3 A Notch4), [F]ff,
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Notch ZZ AR BCAA W IZ W AN, &5 1EC A 5 Mg iR (Delta-likel. 3.
4 J Jaggedl. 2) (%0, Notch {5 5 il 41 il 55 4i Jia [a] i) S AR- B AR 4 Sl ¢, T
ZZ 5. B T AR SR RO,

SIGNAL-SENDING CELL

CYTOPLASM Ligand
endocytoms
Trans- endocytosus
| g
Notch % e / /Np peptide
< r-secretase
‘5)\\ = b (S3/S4
' ADAM %’ *’ cleavage)
. ssk (S2°cleavage) i i
‘ 2 /L
AEN 6 ﬁ NEXT %>
Receptor a
endocytosis &
Furin cleavage (S1)
Fringe glycosylation

degradation

L % N

% NicD S| NicD*

Golgi ," Proteasomal
- =.

O-fucosylation

O-glucosylation NUCLEUS
Endoplasmic m 53
reticulum K o
Transcriptional
SIGNAL-RECEIVING CELL switch

& 1-11 Notch 155 & 420

Notch s FLIRES A2 A4, HALHE 3 AN, HubhBe BB A B, A H.4R
U a0 A 5 32K 45 & )5, Noteh {5 5 T BEH0HGE , Notch 52 (45 [ X By 1743 47
HRZBA 1744 NG Ry Wbl (y-Secretase, REXRAFREAME &4 819, fif
Notch ZZ24& R N X B (Notch intracellular domain, NICD) i 5 330 547 22 40 fn k%,
BF 1 M 8 Hes (Hairy/enhancer of split) , Hey (Hes-related proteins) /% Nrarp
(Notch-regulated ankyrin repeat protein)= 2 I [ 25 R L 12022031 (] 1-1D). Pl BEEH
Ak 45 T cMyc. cyclin D1 45 FUAh RE PR e s g e, o 248 4 40 i F) 395
E R TR
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2. Notch1 15538 -5 .0 I BT FTRESL

Notch 3 ¥ 75L& T R RSB AE T, S RO ISR 5 Notch
PR )AL el B DIAH OG0 AR O VLA i i T 223 0K Noteh 52 fAZK A1 /& Notehl, A&
R Jagged1 2012041, Gude FEMF 7T K Bl O ILEE ZEAR R e 0, A2 BRAR &0 1 O I
Notchl 554 T EARAS, MAENSAT T (LR EESE D, $Rifit J1341X Notchl
BT B R0 2000 Ak, Rl RAEAS BRI 9t A B0 ) 2 s B WL Noteh 15 5 4%
WO, B2 Notehl 7] BEFIAE S 5O JIE M B4R B LR D i s g P07 ]I
Croquelois S5 WF ST B 7K 38 1Lk Ik iR L DR/ UK, #W0 0L Notehl 155 7]
BEMELVILE, TR L OHIERRS, T Gude F1 Kratsios S5 1ESE, W] 5
SERE DA B 1 Rk i R AR RSN O UL Noteh 1 AT BB 98 O UL Ja Lo D LA
A5 TSI B F AL 12062070 Syt o R WY, O U S 308 Tagged] AT Y8R T
BNk 4E 7 /N SR LEC A, G270 ) 3 36 () R AR08 DL b 45 R B4 5 2 78 Notehl
I RES L ORI AL A M AR T D IS A
3. Notchl 155 5.0 L4 fLAAE

FSCAF O JULZH 0 iy 4% 240 B PRI 75 2K 19 B 1T s %3k Notehl 55 BT A K BC L
WP TG TR PR, 2 B AL UL Noteh (55 Rk &, MAEASNETRIT
& JURZ )G, Notchl FFRILEE TN, ERIGEMNE], B, XLEEARE R4
WLt 2 T HETE R )00, IR LSS AR, B Notch {55 /O JIF B 44 40 i F0) 15 L )
WO ESAT, AR JULA L1 — 22 7 AN 25T I Noteh1 45 5 o 177 4L U141 i Noteh1
7 XA DALE O UL 32 N sl o AP B, OISR B T, Al
AR AT EIRE AL c-Met 244, I BF G AIAE L X Notehl {55 il i, 3
I LRSS 707 Akt RIBERRAL, A MJRE LR TR0, [RIRE, Lo UL s 7
PRI I Notehl /N RO, CoULAR BRI T 7K~ B B B00 REIAIR 07, 54k, AR
VLA R S AR T R R I, A BB Noteh {55 TR 1238 PR 4 2 25330, i)
il Noteh 5= WAL 3 723 X e Wl 25 05 0. Oie B BTS2 UL Notehl 13
I BN RAE R AR O LEESE e, Ki67 (A MOBG S AR SR IR BT 1) BH I 40 2 5 1y
A RN BRUAH EE B S 1 210, DL E SRR L2 4515, Noteh (55 HOFT G 1l &
FE SR O UL O VE AT, AT RE RO E B IRE B RS E S (K 1-12).

-41-



FOoFERXFHLTZEHEAL

/ otchl-activating mAb
7

%* 1

l [ Viral vector expressing Notchl ]

f , >3 7
SIEPSY @
Reduced fibrosis Reduced cardiomyocytes Increased number of  Increased vascularization

apoptosis cardiac precursor cells

v Reduced adverse remodelling
\ v Improved haemodynamic functions

)
\

/

& 1-12 Notch1 o0 VLI B4 T # 1 VE B B L]0

4. Notchl {55 5.00ULE FH 4

OUREZE X B 40 L5 AN Bl ik AR A RS B0 IR SR A 2 20 ) 338 R AR
RIEFEERFZE . ORI K RIAM Notch SZ2/AZ A/ Notchl. Notch2 F1 Notch4,
Bi A AL 7 Delta-like ligands1/4 fil Jagged1/221, #£% il FEH, Notch {55 ] thiE
COE SN ER K TG, TAE 2B G, % Noteh {55 IR 4ERF M85 Ra s . VA9 1 5 75
A B RE R R SR BEAE ]2 2131, Noteh {55142 5 LA LAl R A ToAT
Bl 224, Kratsios [IRFFE R M, 03 O UL A 95 Noteh 1 B3 [ 8 (1G4 1) T BEK
/N O L Noteh 455 A) W5 BV IUEEZE 4 J4 5 LB AE,  dEdn D RERO,
H2Z M2, Gu SERFTarE BB A R A I, A AR AR & 1) 7 ¥ P Delta-like
ligand 4 g /MX Br Al Notchl A7 A NI A2 7K 2062150 BLF 45 B4R Notch
I FRAE R RE M ] e AR T A O, L RARIRFENLHIA fr T 1E— AT
5. Notch1 1558 B -5 Lo LB L/ PR 4

AR, Notchl 75 2% T B/ PR B h R ¥ EE R EE A . Yu 5K
B, Notchl FJ¥H L JAK2/STAT3 155 8 M IR U0 N, BT asfedfn/ -
R, SIAEFUIESE, Notch2-Hesl 15 51 ¥ 22 5 T ¥V Lk ifi/ P EVE S 52170 B8
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HE 2, 55 R I, 3 Notch1/Hes1 15 5l % 7] 1 3 1145 PTEN (Phosphatase and
tensin homolog deleted on chromosome 10) /Akt {55, il INOS ik JE IR AL
NS A AR RO L L PR EE A B3 IR F - 4275 Noteh 55 i) 4
PR E B, G R AR O L R R A HE A T, L
AL AT FE S Uk A R BLIE T AT KR, PTEN J& 1997 4F & I HAT XURE 7
MBS E L, S 5 mER. W, K. TS . 17306k
UIE S, 7 6 R R T 440 it 4k 2988 v Hes1 AT 446 PTEN AT {1k PI3K/Akt 15 5 3 % 21
201, [AlI, Pei 4F1UESE Notchl/Hes1 {55 5 (il 1 4 PTEN {55 5 OR4P i afiL Lo L1
HAEWGTRW, FREE AT AENT Notch1/Hes {5 53 % & 4 R 24 1]« Margheri 252 B
B 3% 5 4 J QY R S A A 2R 6 Pl 5 1) Noteh 1 5 128 1 4900 1) L i 40
FRAKR, [, Akimoto SR, HE M FE AT AL 4ERE Hes1 ik M 44 2 14 &
N R E 22, R, A ik, e WU L PR I R, AR R R A
Notch1/Hes1 & PTEN/Akt 15 547 5% Wi S FLALH AT 48
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£ —3 4% SIRT1 12 5EHANF48 2K 3L

1F

3

B o /B E AR ) BALHI AT A

1 LR
11 B

R RO LT L/ TR T A 2k
NPT RE

NEAIFIR L
HVEHF R4 2

B FH] 3 I

B A
RM6240B A= H {5 5 Ab H R 55
= e P 5 7
NENEE PR A Ko R G
B ) R AR WA

A

TR

ML FML

EE Wl EE 7R

R R e e B

LA R

IR B OL

R KB A
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5<% Harvard Appraatus 2~ ]

R R RS AT R ]
J%[® ETHICON /A ]
RIS LE M A
RS R A
R R RS AT R ]
I AR LR B2 2454 R ]
JNZK Visual Sonics 2 7
%% Eppendorf 2 H]
Kb =R A

i [5] Wiggens 2\ ]

[ Pro Scientific /3]
YL A AR DR A F
RIS AT A
%t -+ Mettler Toledo /A 7]
A 2 7]

Bk PG RR LR AT BR A ]
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EAEHIKAL TR

2K AR — L R S S [H Merck Millipore 73 7]
LIRS FELUKAX % [ Bio-Rad A ]

gV din i S E T J%[® Bio-Rad 27

B BB o i R 48 J[# Bio-Rad /A 7

% ) BEREFR X SpectraMax M5 2 [H Molecular Devices /A )
RSB SIRTA T ¢ AR AR T 07 24 ]

LR AL DR AR BUBR L 157 28 ]

AW BE TR J[H Corning 4 7
AR e PR L LA A& /A

24 0 B A 2 [H Thermo /A ]

R T AR BUBR L 157 28 ]

1.2 KEEY

i B MEE: Sprague-Dawley KB, 4K 220-250g, RTS8 DY 24 = K248l 5k
Bl

1.3 AT

PR J[F Sigma-Aldrich 73 ]

I B L2224 R AR AT
SRS R RERFEA A A
PR R AR AT
JULIR P k) P 3 A 8 i

2,3,5— A =R HE P e R AR AT
LR It S k) P 3 AR s i
Luzindole (MRS AATEHHD JE[H Santa Cruz 2~ )
EX527 (SIRT1 i #HH17)) %[ Selleck Chemicals 2 ]
Z R (DMSO) J2[# Sigma-Aldrich 2 7]
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TUNEL A5 &

DAPI

MTT

GP917hx fifk

SIRTI $ifk

Ac-foxol Pk

Bel-2 Hiifk

Bax $1{4

cleaved caspase-3 PLiA
caspase-3 Piik

B-actin LA

HRP #ric i) FHi i IgG
HRP FRic fE 54 1gG
HRP Frid K0T 1gG
RIPA 2

A e 1 5]

BCA & # 6l &
Tris i,

Tween-20

Ham

SDS-PAGE #Ee 177 &
i — 5 L) (PVDF) i
H|A EFE T

B A Marker

ECL &6

S
i
S
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TE % AT

% [ Sigma-Aldrich 2\ ]
TR T A

2% & Santa Cruz 2 i)

2:[¥ Santa Cruz A )

& & Santa Cruz /2 i)

2:[¥ Santa Cruz A )

2% & Santa Cruz 2 i)

2:[¥ Santa Cruz A )

2% & Santa Cruz /2 i)

2:[¥ Santa Cruz A )

Bl EY ety /A

BT LY Aty /A

Bl EY Aty /A
iR R R AT

1[5 % (G A ]

5% [E Merck Millipore 2 ]
VY 2 [ 22 =) s )

R RKEEARAF]

VY 2 [ 22 =) s )

R REEARAH]
J[# Merck Millipore 2\ 7
iR R R AT

J2[# Merck Millipore 2\ 7
5% [E Merck Millipore A F]
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2 LWH*
2.1 LWHEHE
2.1.1 AMEMEZ5 00 B AR

K SR FRBEAL A4 3 4

1) Sham FARLA: KEAT OISR/ FREE TR OIUEFZE AL, 1A
FARYL

2) Sham+Luz 41: R T Ri Luz BL 1 mgkg B EEES 7 K, R s 2.22
MI/R+Mel+Luz I 8] b 78380 (2 mg/kg) 14K

3)Sham+EX 41 {2 FARHT EX LA 5 mg/kg MRS 3 K, Rt 2.2.2 M/R+Mel+EX
YT [H) p AN 7R (5 mg/kg) 1R

2.2.2 #REROLUGRTER RAUHIBFSR

Ha S50 K SRS A 5 4

1) Sham 41: K FAT UL/ FFHEETFA, OUUFLRAMEIL, 1ENRTFR4L.
2) MI/R+V (vehicle) 41: K& T FXTNFIER Luz 8¢ EX W FIALEE, AR)J51T
B RO JULR /P R TR

3) MUR+Mel: FARUTHZRE RS (10 mgkg) 7K, FH#EFEHT 15min £ 78
FESTRREZR (15 mg/kg) 19K, ARJEH LWL FHEATF A

4) MUR+Mel+Luz: RBME A2 FFT, FARHET Luz BL Img/kg EREEG 7 K, S
Hif 20min 4 FEVESS (2 mg/kg) 1K, AR AT H RGO LS L/ AR REE TR

5) MUR+Mel+EX: #BEELAFE, FAH EX DL Sme/kg MEFsEG 3 K, PR
Al 20min 4 e S (5 mg/kg) 1K, SRJEATH FLO LG L/ AR HETE TR .

2.2 KRR OAVERM/ B EF ARRIE

D I A B AR KB BE A 1% e L LG Z A, 0 4°C TRAF 25 H] .
2) 5 50 mg/kg IR AT T K U A A L B A
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3) F WS 10 srh, TR R B 752 T BRI B T i
40 25 K BT K M 08 i vy 2 2 B 3B
5) KRB B o G, AT RPEARNL . 45T B X 75% 09K T 1
3 K.
6) HFRIEH I lem KU H, BliVE S RN, B . RIIRBIBYE U A i
U DR BRI AN, R AR BB R L. S HOR 2 R R AR, A
60 R/43 A, WA= 10ml/kg /24, PRI EE S 1:2,
T AESEAN B ER N 1) U) , B a) 2 ER AILPA A S, AR = DY T T D B ) £
0.5cm KMV,
8) HIHFIIR) sy i fls FEF 25 4T s, 8RO
) G KGR, RO, R A0 FAE, EADH % 2mm 4bLL 6-0
QISR 2 N WLZHER, RS HL e Bk B S Ze 2 ) 2 id— /D BO 2RI, LA
G 2 S5 4 SO LR ZH 2R
100 LR BEZ LS G OiT X AR [ bR, FRAGTHIN, SRIILFAG . 30min J5 A FF24E,
FHEETFIR

2.3 KREFE LEEN

D O ULBR AL/ FREETE 72 /NS, F/NSIAE A (Vevo770) Al i D fg o

2) KRB0 B 5 R S U N BRI, R 5 [ 5 TR A5 URAE & b

3) SRR B R RO AR IR ST P ARS ARG AR O DR RIS A, e
“YEH AL

4) MG B A v BOR B S 4E R 80 (LVES) /e %4 il 4 (LVEF).

2.4 10 3% ABS iR 2 FLES R SR E

1) oYLk L/ PRV 6 /NREJE SR B 1Tml IfLFE
2) FiELEOF B IEAEAS, TP 4 R s AR 2 ) B R A T LR Pl % L
12 ot Pt P 00 2
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2.5 Evan’s blue/TTC #$f&

1) OISR/ T 6 /NS, SEZI BTG

2) HIVE vt AR B AR 7K VB /O I I Fr 25 FLGe Ik 2 i B S, 1) E B BIGEE 1l IR EE 1%
() Evan’s blue e, V50605 37 %101 N -80°C VKA -

3) 20min AR NEEUH, FHFAR TR 38 E T O AR O IED) o 1mm B
BRI

4) A KRR RS, SEZNR AN LRI 2% TTC %, 37°C 7K# 30min.
5) ZERFEEMEE oh f5, U,

6) A5 Hh Uy F Imaged B0, Hoh U IXIEONMIBEX. (infarct area), Z0EA1X
sl Ay O LR AR AR ALK, W5 6 X IO AR IX o 1 6 R ZL 8 X 345 0k A
KHERIX (area at risk)o /Lo JUREAERE FE LUREZE X IR/ AE 6 X TR R 7

2.6 LAEBRLIERENE

D) BRHBENL A 6 RBh®y, oML/ AT 6 NN, JEGE UK L I X0 LA 21
0.1g.
2) UL R U ) 2w U AT O L SO U S A ) AR R E

2.7 CAVAAR B & B RES MM LEsTE AT

D BRAREHLEC 6 R 3hW, CoNUER I/ AR 6 /NN fe, TRGEHOK Rk i X 4T 2R
0.1g.

20 JURE e e U AR o w U AR AT O L 2R I i AOER AEA B AL
T TEDE -

2.8 1ILAVEELR TUNEL EHTET-%

D SR BENL M 6 R B, USRI/ FREE 6 /NN e, HGHBOK Bk I DL L 2R
2) RO E T2 R % 72h Ja,  BiKA s A4
3) AEAEI A L B USR] B 3pm JE IR, /NS 50°C T KK T T
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SRJG AR BT I 2R D) Jr EA T 48 3h, w5 H
4) HRUBIS AR 2 ST R BT AR, IR ARG K 4790, 37°C 4T4L 1h
Ji F PBS /O FEDE 3 WK
5) %P K TUNEL WIS BIRA A WS B, B MiEAL D A L,
37°C fHiH K 2h.
6) HCHI P A Al PBS /DG REDE 3 k5, FEIILA 1:1000 FCHIFK) DAPT G,
JZ ¥ 15min Ji&5 H PBS ZNOMEDE 3 1Ko
7> B 50% ) H i PBS VB0 T8, i 3O BEAT B AL B
8) IR A WAEE F ALY, Horh s SOt hmic I T4 i 4n ik,
I EhR AL T AR I A MR . SRAETOEIUY,  DASR B/ A R O
R T, BTG

2.9 Western blot & & 5 Fix

D) REBEHLAAC 6 S EhWy, o WU/ PR HEE 6 /NN S, TR Bt i X O LA 2R
2) H RIPA buffer 240 AR, St B0 i I EFEGZhR . S
Ja, 33 EREREAR . K EFEREACE T-80°C HRBE LR A7, %M.

3) $ ML 5T K F A F] Western blot i il 71 & 15t WL | SDS-PAGE £ [ HiL Uk
i

4) FEANIKE AR R BB (20-50pg),  FEIRGERLL 80V HiJE. FE4
IR LA 120V HLU R HEAT B A HL VKR A o

5) /NDKE B AR ERHREREUT , B TR LN B = EIR4R- B -PVDF
Ji- = JEIR AR U o, R G R, ARG B TR, LL 90V ) i e e
50min. PVDF A% i Al F BRI 30 10min.

6) i TBST W BC IR Wk, 2R BEN 5% . R4 S % il 5 4] PVDF i 3h.
7) Sy 5K PVDF DRSS, 200l 41, 4°C W F 12h, —HrRchil™
W% RRPTAAR BEH 5 J7 1R T

8) M H] TBST #Ut 3 ¥k CBEK Smin) J&, WEEX A —Ht, = 2h, —HiRCH)™
W% FRPTAAR B A 5 J7 1T
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9) TN TBST #£¥E 3 ¥k (5K 5min) Jio, &h0 ECL &G, R % #r
AT G, B ERMY (ImageLab) #E4T 4047,

2.10 &itorth

DL Eseie s e il AN e . 02 ), N GraphPad Prism (V5.01) 3
TG b3, 45 BB LA EARHEZ (Mean + SEMD Rk ¢ K050 HEAT P 412 (1]
HUEEAE, JHARIAIER Ty 72 70 M A DA ¢ Rr e 5 it AT 2 4L 2 M R LU, 47 P < 0.05 IR TN
WA BA G A 25T .

3 LNHERE

3.1 RERNEREERE KR OGN/ BETRG

B FRHEE 72 /N S A R LS R B, 5 MRV AUAH L, BB 2R 3 b3 n]
BERES A OEFMAAE (LVEF) AL SRR (LVFS), $/RiRRE iRy n]
S O LB I/ S O I Th RE (B 2-1). BRI FFHERE 6 /NG, 5 MI/R+V 414
bt RREEZE AR B 2 PR T O LA B 1 R U BE TR, R It 2 UL PRy
S FLRR M KT, B AR B SR YT R AR I AR e I P O UL TR SRR
MG DI DIRE (] 2-2).

3.2 R ELEEZFRE AR O AGRIL/ BT S| & RS LR 5

VLRI FREEE 51 KR A R R, S EEEN SR W 2-3A PR, 5
PR, PR DI SV A & W, iR 2 AR B ) 2 IO
WA . 3PS gpotPhor (— M EZEFAMN B EED, BT
NADPH ALl HIZIEKIL, #RIE AL BRA ] 2% i gp91Phor ik (4 2-3B).
UEAh, WRBFR AP FRE B N RO MDA &5, IS BB (&
2-3C, D)o JXLELTRIGRIIBR I 22 ) 08 2 PR Bl Lo L I/ 5 | A PR A A
Bidi.
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3.3 R FIATAERM M SIRT1 FRik, MFATES.

A T RS H f F FEE A o F h BR B S SIRT A5 5 13 m,  FRAT TSI T SIRT1 Al
Ac-Foxol )%k, Wik 2-4A A1 B Fizr, 5 Sham AAHEE, Co LR /75 FE 453 005 7]
W2 N RO L SIRTL {55, HEMBE N Ac-Foxol 7K7; 5 MUR+V 41AHEL, 25 T4l
FALHEJE, WL SIRTI (5588 2 E, Ac-Foxol KT N, AT L5
TRRREZO O IGTE T8 Bel-2 AR T8 H Bax RIS M)W, 418 2-4C 1 D
iR, RRMRERACBEAT W25 LR Bel-2 (RIAREAIS Bax KRiL . 754, 5 MIUR+V 4144
b, BRI ZEACHE ] 525 T caspase-3 SIE MY caspase-3 RIA (] 2-4E, F).
XA LRI, BV A AR E) SIRT1 /55, B Foxol ZMEA KT MM
{11 Y R P 77311 R Y 8

3.4 BERREIRZEHNTSRRE, 30 SIRT1 FSAMEZCINRIFER

AT HE DB B R I I BB SIRTL {5 5 KA Lo LR 4 F LA K st 3o
SRERIBZARMOCR, FATT IR 3 Z 552 A4 ARk FEMEAI IR Luzindole (Luz) K&
SIRT1 7] EXS527 (EX) BEATAEASLEAF AT o

Luz 5 EX Fl5 Ke 45 2475 NS DA SCRRARGE , FRATTEAT T3 S50 A A o A Si2 56 e
HrsE S5 2 NER—RGA OIS WiE 2-5, 6 & 7 R, 5 Sham 414, Luz
o EX WO ESfE . ONUIZE S T3 OIS CULBR AN, FLRRIEANE) LAl
JULER B 0 130 3 22 Wk 25 R, SR A SIZE SR ) PR 7 e A S oL 1 FE R G W 2
AU

WE 2-8 fizr, 5 MI/R+Mel AL, Luzindole A1 EX527 AbFf Ui T 4 2 22 (1.0
VR ER, W FEAIK LVFS #1 LVEF, SRR B8 2 10O IE ORI F T fig 2 2 AR - 2
(¥7, H SIRT1 {5 5@ B /e R ¥EOCEAEH . E— UKL, 55 MI/R+Mel A LL,
Luzindole 1 EX527 4b P &35 I s O L4 e T2 . 5 RO UL AR IR
YYD LI I UMK T B R B 2R (A B Co JUL e i/ P8 5 A 0 9 1 SR BT A P A
55 SIRT1 W5 5% VIAHSS, I Higzdnsm (K& 2-9).
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35 BERELETENSNRER, ¥ SIRT1 ESMNMEERE L. AT
B AVRIFIER -

W 2-10 Prow, (B ERFIGEEMD ERE . T GPIr Kiks., T
P LN i N AR A DB I 4 T B AT B Luzindole F1 EX527 4b PR 1)
i, 3275 SIRT1 154l M 3R B2 A [R) A 2 15 B PR SR (R U S A SE E F o Al  300
SIRT1 {7 2 2l HZ AR A E I ? 4n &l 2-11B A1 C Jros, Luz A B ] 2%
UK FEXT SIRTL 55 e, 2Em RS0l Ac-foxol &, $R/RHRE
FOO UL SIRTL (R A F A S 2 R JR 3R 2 AR A 2 1), 13— P F9T &K I, Luzindole
HEX527 Ab#35 W] ER LA M Tl B bR AR T, W AR R R BT T L
TR ER . DL RIRE, R EE P00 UL M AR A 1 A ) 1A i
2SI AZ ARV SIRT 1 sl VE H SE LI o

4 Twitie

MR A7y 525, AT UESE SIRT1 248 B R O ARG VE T B SR B 5 70 7
HR IR ) T AR R S A T IR R S DL SIRT {5538 %, F i Ac-Foxol 7K
e, AT AT LR L/ R B A

DAERFIT Sl 5 HE M 38 B G C A 0 B i iR, 9% 8 35 o i i R
GEpRYE I 2230 Skt FE R A BT AR FHMLHI T AN, BRI I R S ] - SIRT1
R E AR OB EIERA N b, S5 2R EamiGsl, A IERAH G H ACU
B e Al s OEEWAN ) N, oW R SRR AR T, R
L N A A A 48T i TR AR, Ys)) SIRT 1 HAT VR AE RO L PR3 RG99 183, 2240,
BATHIRE TR A DL, RSN E 25 ] T sl SIRTT A5 5 el K Bl Lk
/PR REE R, FEAHLHEI T RE S SIRTL 15 Foxol [ ZBEALK -3k ifi 441 1 40
Tl R A R, Hsu 55 B ORI, WPAFRE R IA SIRTL w2 A4 T 1M
Ac-Foxol Ml i 2l WIS PE DTS AL B K 5 ) AR T-AE G731, S 5 ok e Lo UL I/
FREEVERII, AR, OIS RGEH, SIRT1 55 5HR BRI CR ML FUHIE .

Fol b, AR LEHAD RGN BB, AT SCHRIRGE TR E0 SIRTT (11 4%
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YEH o Tajes S5, AR ZR A Wl K RUSAC/NNZ 41 SIRTL (55, KIFEFHZ LR
PRI, X Ak AR (SAMPS) (RPN, 3% B3 Nl SIRT1 155,
TTTRE SR 28 n] W) S AL AR, DR A PR TS S AR IR, AE L R 4N R
FIWFFE, AR E AN SIRTL A5 5 B4R I S0 i ks 40 L 9658 . 9120, Jung
J Cheng 25 R0, 2 25n] 5 2 PH] STRT1 28 M i 0l iy 471 Hiie 40 P 015 Al 98 4
NS5, $RoRBRIBRZO0 SIRTL W AE ] AT A2 5 i, [m] IR g AN (] F) s 345 A1
OISR 190 R LR L/ R B, AR IR ZON SIRTT B4R T i AN 4E
FEABEFES, FA TR BN ML 30min, F#E7T 6h J&, SIRT1 ik 22 i, Ac-Foxol
(RIS 2 T e, AR A SR AL B AT 2 25 00 AR H o RIS, AR PR ER 13 SIRT1 ik
fieit Ac-Foxol it ZBEAL A it CRA7Co LI 7 T4 SIRT1 40157 EX527 22 4,
P W] SIRT1 2 4 B F O S CR Y E I OGRSy 1o BEAh, BRRRPUAM NI, Bl
THIAVE A EX527 1], St B 3 P A i O s Or 4 4 P 8.5 J3h SIRT1
(EREEIE P

&40k, fEmiELshYh SRR B R Z A (MTL 1 MT2), HJE W
it G BRI IR & AU 2 308, o AR, T B o0 A
RGLAREAREN2.225. 201 RGN, AR ELRE R A d 3RS AR AR ,
HE H bt i i, v Rei i 2 AR/ U2 22600, Rezzani 55 A AR MR 2 HTIA
AW A SRR O IR LR T2 R R AR A F P2, 10y Lochner 55 &3, i
RS AR AR E RE PR RS 7R Luzindole W & 35 41 il 4R P 22 o0 Uik 1/ P BE B2 43
R LR E IR, DL RS R, AR R DILORY R 5 2 AR B DA G,
SR, B SE SRS A 5 A G ILXF SIRT1 FISEh V8 AN 28« ATTA I, Luzindole
AN SIRTL A5 SN , BRI 55 o, £
HREF WS SIRT1 HA A S 47 (11 FH v B A2 0 i 4R 2R 2% 5852 A4 3 IR A2 S IR
(. FCHARHUEAG f5 Tt B0

B, BATR TS R, WREZIATT A B s O Ui /PR, T
SIRT1 2 LR E T B OS82 1 AN, AR RIS SIRT 15 5 HAE A0 M I
D3 A ML A8 DRI AR T 5 JUIRSZ AR BE VIAR G, ] BE 2 Al 5 52 A MO 1) 3 A2 SE IR o
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% =34 SIRT1 12 TBHEANF42 2 T bR
B & T 8 Pk do /53 12 W45 VE A BALE]AF

7
1 SEEeHR
L1 BEEE

R B LS5 i/ PP T AR A
NITFRE

NPT
IBIFARGE A2

= ] e

ZYHIE
RM6240B 4 % S|4 B 5 AL BE R B¢
I B 7 R 5 )
NP AL O T R G
LT R R

MRS

TATERE Ty i

HLSIHHL

EFGUIERA7R

EN AR

HL R R

IR

FE KA

ALV
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J2[H Harvard Appraatus 2
R R RS AT R ]
J%[¥ ETHICON /A 7]
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I ERR A AT PR A
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I AR IR AR TR
JNZK Visual Sonics 2 7
1% [% Eppendorf 2 #]

Kb =R A

i [5] Wiggens 2\ ]

[ Pro Scientific /3]

YL A AR DR A F)
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AKAEBAK R G J[H Merck Millipore 2
B FL KA %[5 Bio-Rad 2 #]

S IR L VK BB R i % [ Bio-Rad A ]
BB 258 JE[H Bio-Rad 2~ 7]

Z WJREEEPR X SpectraMax M5 & & Molecular Devices A 7]
R 25 W H A< BEAR 7 ]

LR WA AR AR T 07 24 ]

g1 M RE TR 2£[E Corning /A 7]

ML IR T8 oy A A B A
bS] 7 [E Thermo 2\l
(EIERTAT AR AR T 07 24 ]

1.2 SR R AR A

1) fi et Sprague-Dawley KR, & 220-250g, KT 55 VU 22 B K22 5 ) 556
e
2) H9c2 4 R T FigE R AE IR R A A .

1.3 AT

PR J[F Sigma-Aldrich 73 ]
FEIR A 2R 2% [H Sigma-Aldrich 2 7]
1 £ L 2244 AR F AR A W]

S b R ERF A A
PO A RZ K F AR A ]
LI it 7 P A
2,3,5— A = A HE DY e K F AR A W]
LI Mot U 7 P A
Luzindole (fl ¥ 3% 32 AR5 T J2[H Santa Cruz A #]

Z R (DMSO) J2[# Sigma-Aldrich 2 7]
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R
DMEM 4 f 55377

JiE A L3

e

SIRT1 siRNA J % ek ) &1
Sirtinol
TUNEL {5 &

DAPI

MTT

GP9 17 itk

SIRT1 Hifk

Ac-foxol Hifk

Bcl-2 Ptk

Bax fiifk

caspase-3 Pk
p-PERK Ji {4

PERK #i 1k

p-elF2a fifAk

elF2a ik

ATF4 $iik

CHOP $ifA

B-actin LA

HRP #ric FFEPLE 1gG
HRP Fric I EPi % 1gG
HRP Fricd (i RBF 1gG
RIPA 24

S A o 1)

BCA 1 H & E il

Tris B

=0
S
=0
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BRI T A ]
2¢[E Hyclone /A 7]
B PU 2R 24
A RA T
2:[¥ Santa Cruz A )
& & Santa Cruz /2 i)
Tl [ 2 G W]

5[ Sigma-Aldrich 2\ 7]
St T3 IE AN /A

2% & Santa Cruz /2 i)
2:[¥ Santa Cruz A )
2% & Santa Cruz 2 i)
%% [ Santa Cruz A
2% & Santa Cruz 2 i)
2:[¥ Santa Cruz A )
2% & Santa Cruz 2 i)
2:[¥ Santa Cruz A )
2% & Santa Cruz 2 i)
2:[¥ Santa Cruz A )
2% & Santa Cruz 2 i)
2:[¥ Santa Cruz A )
2% & Santa Cruz 2 i)
bR AL

Bl EY Aty /A
BT A At T /N
AR AT

Tl [ 2 G W]

J2[# Merck Millipore 2\ 7
VU2 [E] 22 A1) s )
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Tween-20

HE R

SDS-PAGE #ti ik &
B L) (PVDF) Ji

TR A W]

P8 22 [ 22 A= ) A ]

AL REF R B A
J2[# Merck Millipore 2\ 7

HE LR MR LigE R R A
T4 Marker J2[# Merck Millipore 2\ 7
ECL KIGl 3<% Merck Millipore 2 ]
2 RWHE

2.1 EE 54

2.1.1 BERBITOUL SIRT1 15 E B KW INATST

TEF B BB Y 2 41, 2 U IR I K RLBENL > A 2 4

1) Con+Sham: 1EH W& A RAT LB I/ FREETF AR, CILFLIEAMEIL, 1
ARTAR4L.

2) ContMUR: TEHFKE K RAT OISR IAL/ AR HEE T A

3) DM-+Sham: 2 BB R K BRAT LB/ FRREE T AR, ONLFE LR AL L,
VEABE PRI T R4

4) DM+MU/R: 2 BO8E BRI R B AT O LR AL/ PR T T K

SHAOZE KK H9e2 4L R BEHLS A 4 41

1) Con: & 10%[ IG5 L5 X HE DMEM (5.5 mmol/L) 1% 735 J1% 7% HOc2 4
MR,

2) Con+SIR: % 10%[f1fif 4 1ML FEHE DMEM (5.5 mmol/L) 5537 3% 5 M 7% H9c2
AL ZR, ATHLO LR M/ PR AR B

3) HG/HF: 7 0.5 mmol/L 74N ¥ =l 559528 (25 mmol/L) K537 H9e2 41 i &
18h ARSMEALL 2 AU PRI bl e 454 o

4) HG/HF+SIR: % 0.5 mmol/L FEHHEREN F) b 5: 7835 (25 mmol/L) 1577 H9c2 4
WA 18h RAMEAY 2 B PRI bl R0 J5 AT Bl Lt of/ 7 A 3
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2.1.2 #BEEZFET SIRT1 & BHUHE R O LS I/ P I 4R 40 VR F AL 52

2 ORI K BB A 5 4

1) DM+Sham: 2 0B /RIS K AT O LB L/ PR TR, O WL ZAE AL L,
PE T ARAL.

2) DM+MUR: 2 BOE PRI R FRAT Lo LR L/ PR T AR

3) DM+MI/R+Mel: 2 BUHE PR K B R ARG 2 (20 mg/kg) WEWH 1 A5 AT LLGR L
ITRREET AR

4) DM+MI/R+Mel+Sirtinol: 2 RUHE /R K BB RKEREE (20 mg/kg) #EH 1 )G,
AT OO LB AL/ HEE TR, FEREVERT 15min J8JEVEST Sirtinol (15 mg/kg) .

5) DM+MU/R+Sirtinol: 2 BUHH FR K SAT LML L/ PR EVE TR, PR HT 15min
Ji 3 5 Sirtinol (15 mg/kg).

XTEON A H9e2 4H g SR BEHL 3 5 4.

1) HG/HF: % 0.5 mmol/L FRHA M8 ) Bl 15 75 5 (25 mmol/L) 5537 HOc2 4 il &
18h AASMEFL 2 BUH o vl R 45347

2) HG/HF+SIR: % 0.5 mmol/L FFHHER AN I mbi s 725 (25 mmol/L) 3557 H9e2 4
WIS 18h ARAMEAU 2 AU PR e B i a4 000 0, AT REALh O JU Lt I/ P AL B

3) HG/HF+SIR+Mel: 5 0.5 mmol/L FRfiR . FHREER (100umol/L) sy b 557
BE (25 mmol/L) #5535 18h, S5 o AT AU UL 1L/ PR IEE T AL B

4) HG/HF+SIR+Mel+SIRT1 siRNA: SIRTI siRNA T-HA4bFE )5, 5 0.5 mmol/L AEHH
RN, PAREZE (100 pmol/L) [WEHEREFEE (25 mmol/L) ¥55% 18h, f /i ATHiU
SO JILEHE AL/ P RE v AL B

5) HG/HF+SIR+SIRTI siRNA: SIRTI siRNA THACEE S, 5 0.5 mmol/L AR A
(R 3L (25 mmol/L) 1537 18h, a7 Bqul CofL e ifin/ P 8 e b 3L

2.2 2 BIERA A RARB R 5T

1) B b o i e B e o 55 DU 22 1 K2 s e e v ool i, b R FACEE S 40% 1M
A% MK, 18%E H .
2) iR AR TR 4 )5, BLH STZ ¥l
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AW MR 2.1g ¥ T 100ml /K

B W: FrEEIRAN 2.94g ¥ T 100ml /K,

LIRS A5 B BT IR, 1ff ph E 4.2-4.5 2 [0], STZ Hiff T Fr 5 TR 2% 1h i
JEORAE, IR .

4) RREEEAZEK 12 /GRS 1 IREENRVEE E (STZ, 35 mgkg), 4G
ke lEmERECE 1R, 1 A5 S 120, R BUMAS I MR Ko 25 B b K 5k
Z5F 11.1 mmol/L g 2 b PRIF I Rl 20 o

2.3 KBROIEmM/BEEFREEMHE

D) AR S K BCHIR R 1% 86 L 22, 6 4°C TRA7 %]

2) 1% 50 mg/kg AL T K USRS 30 E L Z A

3) WS 10 2rh, R B B 752 T BRI A T i

40 25 K BT S M 08 i vy 2 2 B 3B

5) KRB EREE o G, AT RSN, 45T B X 75% 05K T 7
3 K.

6) HFRIEH I lem KUJH, Bk S LA, BEE . FIIRBIBYE U A
D) DR BRI AN, R AR BB R L. S HO 2 R R, A
60 /5y FiAs, WIAE 10 mlkg 24T, WP L E R 1:2.

7) AR RGN ), Bl S B UL AL A S, R = DY 1 TR 1 TR] B 5 1] A
0.5cm KMV,

8) HIHFIR s Wy i fis FEF 28 4T s, 8RO

0) G KGR, RO, e A0 FAE, EADH % 2mm 4bLL 6-0
QSRR 2 N WLZHER, R4S HL e IR B S Ze 2 ) 2 id— /D BOM 2 ORI, LA
T 2 S 4 SO LR ZH 21

10 DLRBZ L G OiT X AR [ bR, FRAGTHIN, SRIILFAG . 30min J5 A FF24E,
FHEETFIR
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2.4 KRBFEOHELR

1) SFABEHLAC 8 Kahy, OB/ FRRE: 72 /NS, /NS A (VevoT770)
R T T RE o

20 KB M 500 B i R e e N BRI, SR i s TR PR AR 5 L

RDIE RN R EDN RN AL SV E =R O S L Nk e il R 1] M7 5 7 e ke P
YA LE) K,

4> MG B A O R e S AR 2 (LVES) KA s 41l 4 (LVEF).

2.5 Evan’s blue/TTC 3%t

1) RN 8 Hshd, OIS/ F#EE 6 /NS, SEZIBYHGOME

2 JH ¥ ik A 3 R K e O T i T T A L e K AS AT A S, 1) RS BKISRE 1ml WREE R 1%
() Evan’s blue 443, VRO G 7414 A-80°C UKFH o

3) 20min BT, FHFAR IR I E O AR O R 1mm 55
iRl

4) AR ER K BRI G , SLZNR N CBRCEF (1 2% TTC #, 37°C 7Ki# 30min.
5) ZEPEREE oh 5, BUHIAM,

6) A5 K M F Imaged BRAF0Hr, Hob A XN RESEX. (infarct area), ZLAX
sy O LR AR R AR AIBEX, W5 DX IO AR o 7 € IR 2T 8 X3 5 9 b A
SHERIX Carea at risk)o /Lo JUUREAERR BE LUREZE X HIFR/ & 16 X HIFA R

2.6 (LAVEBE LR ENE

1) SFABEHLAC 8 HahWy, USRI/ FREE 6 /NN e, G HOR Bl i i <L UL ZH 27
0.1g,
2) A AL U ) 2w A HEAT WL L U S A A R E

2.7 CVELAR RS E KBS Y L EEE N

D SFABEHLAC 8 HahWy, USRI/ PR 6 /NN e, R Bl i i <L UL ZH 27
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0.1g.
20 AR IR R s R A w) B U R T D LA SO LA 2 5 i G SR AL
WA T 00 5

2.8 TUNEL % ADF T

2.8.1 DLAR

1) B BENLIEC 8 AMFEA, oL L/ FREEE 6 /NN, SRR B e it DO LT 2R
2) KONAHRE T2 RPRERE 72h Jo, AR .

3) FEATED) B R AU D B 3um JEIY) Fr . ANOE T 50°C T AKOK T
SRIG LA R P I R D) v 34T % o434 3h, &M

4) HIBEERAE 2 IR B TR S, A A K #T4L, 37°CHT4L 1h
J& F PBS /O FEE 3 K.

5) WP K TUNEL W& PR G A WS B, B4 Mgy L,
37°C fEE /K 2h.

6) B ) A ] PBS /ANVDIEEGREDE 3 UG, FEIA 1:1000 BC il 1) DAPT A7), i
S 15min Ji5 F PBS Z/NOFEVE 3 1K

7) L 50%Hih PBS MR T4, FaR 0 b AT 8 v Ab B

8) EILRAE BB TUMELONAL Y, I 2O UFR I I8 T 40 i O 40 A% »
IR AL LD AT I A k% . REETOLIY, DASRE R/ A0 O
WUHZE T3, FEATHR 4T .

5

1l

E

Pl

2.8.2 DAL AR

1) AR A BRE RS, BB A R TR, ] PBS WREVE 13, A 4% % 3R I
4°C [#5¢ 30min, LR R, H PBS VL 1 M5, 4°C f78&H .

2) WER BB W R, R R BT N T B B TR A A [ E 24h,
I chd .

3ORCH 0.1%3 B2 ¥ Triton X-100 B, i 0 3-1€ fv L, el &, 37°C B 5-10min,
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SR J5 A PBS ¥ 3 WK (BHK Smin).

4) P K TUNEL A& U PR A A WS B, BEGEM Fiegne s L,
37°C [HiE /K 1he

5) HARWDERF ik,

2.9 H9c2 SHES BgAbE

1) K 0.028g B HE RS fi T+ Sml 90°C PBS H, 4R Ji5 ¥4 1% W5 WU T 25 AR BRI
20%BSA ¥, S EIRAHA, 55 10 mM BN .

2) 0.22pum PP JEIRIF IR G 733 T-20°C TRAF, 2 FZ AT

3) =HE DMEM (25 mmol/L) SN AN 20:1 B Hl % 0.5mmol/L =pi = g 15 57
HE, RN R e T R SRR 9% HOC2 18h A54L 2 AUHH TR v G B4 45 o

2.10 H9c2 ZAR ZR 4RO AL ER I/ B3 T 1R (5 40 1B

1) LMK SMERL B IMLAEEL J7: 4 mM HEPES, 0.9 mM CaClL-2H,0, 0.49 mM MgCla,
137 mM NaCl, 12 mM KCl, 10 mM % fi 458, 0.75 mM NaxS03, 20 mM C3HsO3Na,
W pH £ 6.5,

2) R LK 4 i PBS SEUE =0, ARG, 55 i R IR R AR T
B 95%N, 1 5%CO2 (I TE WL, 37°C BRI 2h.

3) MRAMERL I, WOEAN ARARRIE M, ] PBS MUk =, ok IE R R IR,
BAHG R IR RIERE T4 21% 02, 5% COs I 37°C H MAIIFFA A EE, IR 4h.

2.11 /pF3E RNA b3

SIRT1 siRNA 5 # 4eil #1| & 5 W F- 35 [ Santa Cruz A ), H9c¢2 AT 6 L4100
B, Hh g A WS B AT ECH] . A ): 20ul SIRTI siRNA % T
400pl FERRFR A, WA B 20ul B YSAAIEET 4000l FE YRR, A
AW B IR A5 IR EE 30min J5 AT IIAN 6 FLABR— A FL, 6 NSRRI
20%FBS MM E RS 7R3, AREEREIE 18h Sl IE W B 7R, HE— 2Dt
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2.12 ZRRRFE F A

1) 4 H9c2 4 MIAEACZE 96 FLAR MG IR, Franffaib B 450k, F PBS Vvt —ild, 4
AL 10ul 1) 0.5%1) MTT #¥# J 100ul ) DMEM 1573 .
2) BERE T 37°C WA 4h, BERTIRML LI 100pl 1~ FIENEGR,
=7 RA] 20min J5, VAEEEEAR (A 490nm, W E BEALBOGIE

2.13 Western blot #2 E R RIE

1) BB EL 8 MEAS, LIV I/ FRREE: 6 /NN (I MARBEES 5D, THGH R
FFEA

2) JH RIPA buffer ZfFAEA, SRl Ei. I BRI, ZBSEAE)S, 793
LREREA . ¥ DFEFEACE T-80°C MBEfRAE, #5H.

3) MR b 5T K F A F] Western blot Bt i 71 & 15t WL | SDS-PAGE £ [ HiL Uk
iz

4) BEASVKIE EREARR S SR8 (20-50pg),  EEWRAEIRLL 80V LS. F)E4r
BIRLL 120V F R AT 8 1 HL VK ERAE

5) /N AR L BRI, BT R b o N B =R UEAR-BEI-PVDF
- = B AR IR e, PRI IR, AR5 B TR M5 b, BL 90V ) FiL He e
50min. PVDF A% i Al F BRI 30 10min.

6) FH TBST W BC IR Wk, 2R BEN 5% R4 S % il 5 4] PVDF i 3ho
7) &M 7Bk PVDF B VIS, 73 I . —$t, 4°C i F 12h, —HulcHl™
W4 BT A U B 5 7 VR T

8) MH] TBST #Ut 3 ¥k CBEK Smin) J&, WFEXMA —Ht, = 2h, —HiRCH)™
W4 R A4 U B 5 7 VR T

9) FFRUN A TBST $2¥E 3 ¥k (BHK Smin) J&, I ECL &G, B % o #r
RGIAT RBARAE, IFHIBCERIT (ImageLab) AT 4047
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2.14 Gt S

DL b SIa0 Hopl 2 A N 3 e e . iz f5, I GraphPad Prism (V5.01) it
TG ab R, 45 BAYLIF I EEhrMEZE (Mean + SEM) Koo I t Keg AT P41 1a]
(RrbLs, DRI 7 220 Ml DL ¢ K30 VA T 2 A2 M LU, 45 P < 0.05 WA K
P RB Gk E 7 5t

3 LIEER

3.1 2 BUEFRFINE O AN BRI/ B TR G

i HE-STZ 15 5 A B (¥ K B 23 MU R 1 11 lmmol/L WA A B PR 3 5 i 3y o 4]
2-12A, B iR, BEDRIER T FRONE finf oo e b i o S 5 32 481, b DR B IR
RIS, Wl 2-12C-E o, BEPRE K BLO LBk L/ FFHEE 720 )5, O BEELIE
R RFREE 720 B R, SRR DL N, OB ML/ PR S O D Re KR A R
U 2-12F-1 o, B8R K B O LB L/ P #E Y 6h J5, O JUREZETH AR FE T2 R e
IEH K BUFREEVE oh B BT, &7 BB PR O0 5 oL L/ T S5 O UBEE 5 1
T AR B N

3.2 2 BIEERm CAL SIRT1 58558, SRS AR ML B mE

TR PR K ARG R AR s, 5 FBEYE 4h (R 1E 8 X BUR LE, Bl PR K B
O NEEA A i gp91#hor Faak & o N RS I 2 BT, il e M A
W] R R, R SRR R B0 L Bl ot/ P R E 0 L AR AL N K CF 2 B T
(2-13A-D). HWFFEHE R K i PERK-eIF20-ATF4-CHOP 15 A 5 (9 W 38 Lo LA 12
W RN, 5 FHEEE 4h 1 IER R BRARLEL, BRI KO L PERK. elF20 iR /KF
W EJE, ATF4 5 CHOP RiA S B, o0 R K SO LI ifi/ P v s 0
JULPA T Do 8B5S 00) T 2 Yl 2  (2-13E-D
BE— DU, 5 1EH K EMRFARLAHL, BRI R FARLL0M SIRTI {55
WE T, Ac-Foxol XX EFEH S, MALHMAHEETF ARG, SIRTI KikE
AR AL Ac-Foxol #E—2 B, SR L AL SIRT 155 5245, AT A & b Il 5 7%
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TR N ) LR % (] 2-14B-C). 41[&] 2-14D-F Jivr, 5PV 4h IR 1E % KR
FHEG, B PR K BRI T2 SR, 10— D4R PR s K B LI ot/ P 3 v 5 0
WU T A & Tt .

AT AT T RSN i 5250 1E— D IR UE AR B ) S g R . WFSURIL, S
VLB I/ FEE 4h (IE% HOc2 4N HAR b, weobl s MR Ak 2 F) 40 it 3 1 5 4240 N 0K
PR INEE (K] 2-15), SIRTI {55 %241, Ifi PERK-elF20-ATF4-CHOP -3 [ N i)
IS LY T30 i Y Y B, RS bl v AL 2 RO PR B T AR AR SN A
N SIRTL A5 Sl 52451, I HL o 40 i 4000 A0S 9 T oK, 3 el T
& (2-16),

3.3 #RER B PR S L A ER I/ 5 4R 45

W 2-17A-C iz, B PRI R SOy JULER ML/ PR EE: 720 Ji5, BB PR 8907 418 0
HODhReFRbR, MR B SIRTL #5605 Sirtinol Friih), 1 PHIFURIN, BEIR
P K BLCo LR AL/ P 6h I, AR R ZRVAYT 41 R] B AR O L TR R T AR, T
KR g Sirtinol BTl (2-17D-G), $/SBE RO R, 4R IR 2 Al A3 s O
JUUIe 0L/ PR RE A B3, kAR 2 AT CR Ao D RE,  SIRT 55 Wl g 2 5 g /.

3.4 BRI PRI O LR L/ P T 500 S A L P T K

FRAT T 200 T R B 2 X R DA o JUL e L/ P8 453 S A 0 5 1A o A
PN, Wil 2-18A-D frar, Skl PR 4AH LG, BR B ER VAT UM PR K R
OV it gp9 1P SRk 5 Jo N IR SO W S T B, R AR A B A
W Ty, T XA E IR Sirtinol FTAMH], Sl M 28 T A RO B PR K B /Lo UL
B i/ FREE S O WUE ALY K, 1 SIRT W I RE R BB . 3D 5p
PRI K B PERK-eIF20-ATF4-CHOP 47 () A5t W4 S i Co UL 1238 % St s, R i 75
RETEAIAHLL , B8R 22907 4L PR K R0 UL PERK . elF2aff R 1k /K 1 ] 2 R %, ATF4
Y5 CHOP ik W] B AIG, 10y LB AR P RCR B Sirtinol Frlihl, $27-4l M 38w i)
B IR K B JU LT L/ PR YA i Lo UL PN T ) 380 T3l %, T SIRTL 22 ] R A A
BRERSVER (2-18E-D.

PRI, S UL, AR SR T AT B B SIRT1 RIA,
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N Ac-Foxol 7K1, HMfilCoWLIH Tl gk, XA Sirtinol Jrliiil. Sk
PRIGOL SIRTT A5 53245, AR BRG]l B2 3@ SIRTI (5, AKIE LIRS E
H & 19,

AT ARSI S286 it — P B6AE, WP 2-20A FT7R, 25T HOc2 AN[RIV A 5 4
PSR AR TS, B b e IR R HOc2 KA T — @ ARG EH, FRATT9 1% 100pumol/L
PRI R ZR IR AR O 0 M 526 R PR 3R, &) 2-20B-1 s, S5 ATl JUL e IfL/ 25
VETE 4h 1) H9c2 40 HAR LY, 8 B 2% A B (¥ 40 B 0 12 5 A A A IO S B R, i
SIRT1 FRIA I RN CR B E T . BFFT4H M SIRT1 A5 5 S P 5T 4 S 0K~
HO9c2 41 g SIRT i % 4 kil 22 32 W 5 G (&l 2-21A-C), 1fii PERK-elF20-ATF4-CHOP
A 000 P 5 P SR LR S P R, R PR 3R DL A 44 SIRTT siRNA 17
Hil (K 2-21D-G)o PAEZERERW], BERB IGO0 N L SIRT1 A5 5 %240, SN
W BT SO, UL Ol R O, AR R K T ) SIRTL (R SRR
I o JUL SR L PR EE A 0, DRI DD RE

4 LHitie

AWFFEE UESEAERE SR 00 &, CoJL SIRT {55 38 B 32 453 0] RE M PRI Lo L
SR AL S S A E AL, T RE R R T RO sl SIRT (55, i 4tk Ac-Foxol it
T ek AEL A SR P 0 Do R, i O LR I/ PR B0, AR E ZE T R 2 BUBR IR
T3 FRPRES N LT 0L/ PR 5345 PR T SRS

Jeb M A 2 BB PR fe B BOE , 2 BB PR i R O A SE RS LG TR
AR 2-5 A%, 1T ) S B 2355 S A AR A A PR e T L S 45 P
B ZEHLR], s b, i B s AR PTG BE O T D0 B S8 A O F Y Jit DR 2
B, FATHYRIESS, SRR LU A 5 R, 3k s i 4522 A
S b, FATTR SR E-STZ W53 2 BURE R K RSB, 5 ARRE PR Lo L
AR AL L, Bl PR 453 U 2 4R N R P I B 1) S 2 N, SRS
IO 8-55 P9 A 2 2 5 i S B gt i oo U L2403

HRER R ORI PR B SRR, TR A0 i A DR 4 ok
O B SGTE  TI - HB O S, FRATTE S MR 2w VS AR RS IR ) 400 UL SIRT1
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55, RIEDEMPUB N FEEBAGEN . SR, JLAE 2 BURERBINSE DL T 6O ULk
ML/ PR R S LR AN B . JRATITE AR S0 i OB, BRI 3R 7 [ RE AT
PRl I P DK S LR I/ PR 5 A ) S S 5 PR 0 D BT, R ) A g
VR o IS LA I, 2 00 s K B0 UL SIRTL A5 5 38 R, ik e
FAIT IS SIRTL /55, [N, {1 Sirtinol ZE4M7] SIRT1 (R, 2 4miHl T
BB GRS PR R O LR E T, 427 SIRTL A% -5t Wl JR o 175 400
T RE R O ILORY A F 0 OGBS i

ARSI, BRI FAN VAT AT RESS 2 BB PRITIR A T e O LR L/ R 454
(IR RI6 T SR o {H1HERM AL, Peschke 25K, 7E Goto Kakizaki K (2 U IR
TRRERD S 2 BOBE PRI S T, 0 I ol PR 35 WA B A ) LA I S PRI, At AT Tk
B R I KBRS SR A e R PR ) O B B D e BE -N- 4 W S I
(arylalkylamine-N-acetyltransferase, AANAT) 3&PE R TR, JHRHIX TR 2R
o R R R, [FR, McMullan 257 JAMA $R08, 76K I MRARAS
RN, B FAKCF N B S50 PR RO % b TH DIAR DGR3 2320 py T4l B 200 1F
Z A TSR ER], LR MR 3K BEARAR T B 2 175 Bl PR W 30 22
T IR RAE AT BRI B . TR PR 1 1T AR R R KPR AR A P RR A2 0 UL SIRT A5
o S AU T N LA (R DGR DR 3R, IR PR R DL SRR SRR PR T RE A T
AR O LR ML 47 PR SR, AR UR B 4k S AT Bl AR 526, 3k — 20
AR RS BURE PRI O LR AL/ FBE R B0 LA, R A0 T DAL FH 1 W PR 5 A
KIFRIERIBTE -

B, BAE I AR AR TR, 2 BB IRIE IO N SIRT1 15 5 52402 L
WL ARG I B, AR R, AR PR AN SRR P I 8 SIRT
S NI E =R ANE: ST NI A o e 2 & WYl 7 Q1WA EERT S S AL T N | S
R 00T I T A B 3RV T Lo L I/ PR e S B Al T B R SE A4l , R IR 3R
HNFEIATT T BE AU DRI Co LI I/ P S 453 493 10 T S s
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# =34 Notchl/Hesl 1Z 5B RN SR 2 &
Fos LBk fn /B3 32 3R 45 VE ) B BF R,

1 SKIeH

L1 {8 &

R RO LT L/ P T AR 2 bk
NPT RE

B

HVREF R G5 2

B FH B 3 I

LIRS
RM6240B 4 2 21| BUAE 5 A BE R St
= FH i 75 R 5 77
NI AL KT R G

P ] R A

EESULEEN
ENEE/IE R

HL TR R T

R 250

TER KB AR

AL HIVKHL

ali KAk — ARG
LIS LUK AX
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FIREBEST TR AR
25X Harvard Appraatus 2\ )
J S 2R R AT R ]
2 [E ETHICON Al

P AR A A

B EAR AR AT B A
J S 2R R AT R ]
I ZR LR A B2 ]
JnE=-K Visual Sonics /2 7]
18 % Eppendorf 23 )

Kb =il R A 7

145 [E Wiggens 2 ]

J:[H Pro Scientific 23]
VL AR HAR DR A7)
RIS R A ]
Fi 1 Mettler Toledo A ]
WP WICA W]

B e R LR A B A )
PRIDNE]

% [H Merck Millipore /A 7]
J[H Bio-Rad /A7
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R PR B B A % [ Bio-Rad A ]
BB 258 JE[H Bio-Rad 2~ 7]

Z W)REEEPR X SpectraMax M5 & [E Molecular Devices A 7]
M ER S RTA T ¢ H A< SR 724 ]

LR WA AR AR T 07 24 ]

g1 M RE TR 2¢[E Corning /A 7]

ML IR T8 oy A A B A
bS] 7 [E Thermo 2\ ]

(EIERTAT AR AR T 7 24 ]

1.2 SR R AR A

1) i FEREYE Sprague-Dawley KB, A5 220-250g, KI4T- 5256 504t 26 DU 47 5 K
LY
2) H9c2 4 Hy R T R s AE R A PR A A

1.3 AT

PR J: ¥ Sigma-Aldrich 7

I3 B P22 4 R AR AT

SRS R RERFEE A A

PR R AR AT

2,3,5— A = A HE DY e AR F AR A W]

Luzindole (fl B ZR B2 AAFEHUMD % [¥ Santa Cruz /A 7]

DAPT (Notchl I3 [ Santa Cruz A

Z R (DMSO) J2[# Sigma-Aldrich 2 7]

DMEM 4 ffa 3557 J[E Hyclone /A 7
ERRUIRE] BUIM YT 2 7]

JER £ 1 il iR R R AT

Notchl siRNA % 4L il 7l & 2% [¥ Santa Cruz /7]
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Hesl siRNA & % JLil 5l &1
Sirtinol

TUNEL &7 &

DAPI

MTT

GP917hx ik

Notchl $iffk

NICD #ifk

Hesl Hifk

PTEN #i1&

Akt Pk

p-Akt ik

Bel-2 ik

Bax Piik

caspase-3 Pk

B-actin Pk

a-actin Pk

HRP prid - Hi i 1gG
HRP prid i 1gG
HRP #ric b=t 1gG
RIPA i

o g A7)

BCA 1 H & f ik &
Tris Bk

Tween-20

HER

SDS-PAGE BT £x
Rl LM (PVDF) i
HE LR MR

S
i
S
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2:[¥ Santa Cruz A )

2% & Santa Cruz 2 i)

Tl [ 2 G 2 W]

% [ Sigma-Aldrich 2\ ]
St A IE AN /A

& & Santa Cruz /2 i)
2:[¥ Santa Cruz A )
i [E Abcam /23

2:[¥ Santa Cruz A )

2% & Santa Cruz /2 i)
2:[¥ Santa Cruz A )

2% & Santa Cruz 2 i)
2:[¥ Santa Cruz A )

2% & Santa Cruz 2 i)
2:[¥ Santa Cruz A )

2% & Santa Cruz 2 i)
Hi[E Abcam 723 )

Bl EY ety /A

BT LY Aty /A

Bl EY Aty /A
AR AT

1[5 % (G ]

5% [E Merck Millipore A F]
VY 2 [ 22 A4 s )

R REEARAF]

VY 2 [ 22 A4 s )
AR FERHAT IR A W)
J2[# Merck Millipore 2\ 7
AR AT
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B A T4 Marker 3<% Merck Millipore 2 ]
ECL RIGH ¢ [E Merck Millipore 23 ]
Cy3 trid=FHifR [gG 4 WG A S da B/ /A
FITC pRid 9" H17F 1gG 1 63T HE R IR 28
Texas Red bric (3 Pif 1gG — 3t J2[E Abbkine A ]

2 KWHE

2.1 RS

2.1.1 a4

2.1.1.1 FITEKFERK DAPT 5 Luz MRFARLLCAET)BE L T8 TR A0 JEEESE AR
iR

W SR K BRBENL A 3 4

1) Sham TR : KEAT OIS/ FFREE T A, OIFRA AU, 1A
FARAL.

2) Sham+DAPT 4: K AT OB/ FHEE TR, OIFLMEZAME T, 10min
eI IEYS T DAPT (50 mg/kg) 5T 1 K.

3) Sham+Luz 41: KEAT OB/ FHEEF R, OWFLMEZAMLEI, 10min 5
JERESS T Luz (5 mg/kg) VST 1K, FARAT = RERE T Luz (2 mgkg) MEIEEY .

2.1.1.2 B DAPT 5 Luz S48 R R HuH F 5345 15 F B 32 ma K mT RE AL

K S8 K B A 5 4

1) Sham T ARM: KEAT LG M/FREE TR, OULFLEZAAIEL, AR
FARAL

2) MIUR+V #: KL TRV DAPT 8% Luz [¥EFIAEE, SRJEATH L UL
ML/ FEE TR

3) MUR+Mel 4: FFRHEHEZE (10 mgkg) HEE 4 G470 LB L/ RETE TR
4) MI/R+Mel+DAPT #41: K% T 48 5 [ DAPT 75 A5 5([A L.

5) MUR+Mel+Luz Z: K45 THEE R ) Luz &R 7R F.
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2.1.2 g4

HO9c2 4l & 73 A 8 4

1) Con #l: & 10%f A4 M3 (IR DMEM (5.5 mmol/L) K577 3L % A E; 7% HOc2

2) SIR 41: DMEM K575 BIEE 7% HOc2 41 3R 28h Je A7 A quh Co [ L ifi/ 7 9 v Ak 28
(BRI 2h, FREEEE 4h).

3) SIR+Mel 41: DMEM 5575 R 7% HOc2 4fitl & 24h J5, #EMZ (100 pmol/L)

AbER 4h JEAT AL LG L/ PR AL B (BRIl 2h,  FREEVE 4h).

4)SIR+Mel+Luz 21 : DMEM 55 7755 3 MR 7% H9c2 4l il & 24h )5, 4 22 35 (100 pmol/L)

5 Luz (10pmolV/L) JL[RIALFE 4h JEAT ST WUER M/ FFHEF AL FE (BRI 2h, FRREVE

4h).

5) SIR+Mel+Notchl siRNA 41: H9c2 4 i F Jc 4T Notchl siRNA THAL 3, R

PEEZ (100 pmol/L) AbPE 4h, dgeJAT AL LI ILGR ML/ PR AL B (ki 2h,  FEVE:

4h).

6) SIR+Mel+Hes1 siRNA #H: H9c2 4ilJitl B S5 #E4T Hesl siRNA TH0ALHE, AR )54l

# (100 pmol/L) AbFPE 4h, S5 o AT C LR I/ P iE v AL 3 Gl Ifl 2h,  FEEVE 4h0).

7) SIR+Notchl siRNA 41: H9c2 40/l & 55747 Notchl siRNA T-HLAbRE, R )5l

DMEM 4B 4h, i Je AT B0 LS L/ P fEE AR EE (Il 2h, P 4h).

8) SIR+Hes1 siRNA ZH: H9¢c2 4H i 15 45 1E4T Hesl siRNA THiALEE, SX)5 %18 DMEM

AEEE 4, F JEAT AL LS I/ PR AR B (Bl 2h,  FRE 4h).

2.2 KR ORI/ FEEFARBRIE

1) WA AR IRV 1% 00 B LU T, 8 4°C (A2 T
2) $I 50 mg/kg AL T A FUBBE ST % B LT B

3) WRIERLGE 10 400, PR LR B v B IR RN -

4) 4K RS B S B 2 2 B

5) 4K BUBERI LI Tahscse s, b FAREMGL. & TIBIKIE 75% A &
3K
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6) HFRIEH I lem KUJH, BliVE S RUUA, BEE . AIIRBIBYE U Ab i
U DR BRI AN, R AR BB R L. S HOR 2 R R AR, A
60 R/43 A, WA= 10 mikg A4, WP ELBEE R 1:2.

7D AEAEAN B ER N 1) D) 1, B S 2 AR AL DA A, A = DY T T D B ) £
0.5cm KMV,

8) FIHFIIR sy i fls FEF 28 4T s, S 5RO

) G KGR, RO, R A0 FAE, EADH % 2mm 4bLL 6-0
QSRR 2 N WLZHEZR, R4S HL e IR B S Ze & ) 2 id— /D BOM 2RI, LA
T 2 S 4 SO LR ZH 21

100 LR BZ L G OiT X AR FO bR, FRAGTHIN, SRIILFAG . 30min J5 A FF24E,
FHETFIR

2.3 KREFELEEN

D REABENLAC 8 04, CoULERIAL/FHEEVE 24 /NS, HIZNShIE A (Vevo770)
R T RE o

20 KB M 00 B i R S e B N BRI, SR i s TR P AR 65 L

3) AR B R BRI IR ST PRSP S R O T DR RIS, D E
Y ALK,

4 MG B A OB S S AR 2 (LVES) KA s 41l 4 (LVEF).

2.4 Evan’s blue/TTC 3t

1) BB 8 Hhd, CoUBi/FRER: 6 /NS, S BT

2 JH ¥ ik A 3 R K e O T i T T 5 L e K A AT A S, 1) RS BKIERE 1ml WREE R 1%
(1) Evan’s blue 443, VRO G 7414 A\-80°C UKFH o

3) 20min BT, FHFAR I 8 E O KHLR OB R 1mm J5 5
iRl

4> AR ER K FEAEIRE S, SEZNR AN CRCEF Y 2% 1) TTC %, 37°C /K% 30mins
5) ZEPEEE oh 5, BUHIAM,
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6) Kt A F Imaged AF o Hr, Hob XSO FIZEX (infarct area), 41X
Sl COA O LR I AR S AR AR BE X, W XA AR S X o 6 XA 21 68 X 35 A I 4 A1
W& X Carea at risk)o CMYUBEAERE BE LABEZE X [ AR/ £ 16 X AR T

2.5 LAVBE LR ENE

D) BRAIBENL T BC 8 W, Lo ULBRIIL/FREEVE 6 /NS, TRHHOA el sl ifi VLA 21
0.1g.
2) kg AL R U R A w ] R T O LA B0 DU S ) B BRI E

2.6 {DAVAAR B & E R EE MM LETE R

D BRAREHLEC 8 RahWy, CoNUER I/ AR e 6 /NN e, TGEHOK Uk it X O L4 2R
0.1g-

2) RS e e U AR o w) B U S AT LA 2L L 2R i SO AR AL
WS BRI E

2.7 TUNEL Z:#ANF =%

2.7.1 DIAR

1) B BENLIEC 8 ANFEA, oL AL/ FREEE: 6 /NN, SRR B e ot DOy LT 2R
2) KO IHPE T2 R TEERE 72h f5, B .

3) LEAE D) HL R AL SR B 3pm JE Y, N0 E T 50°C T KK IR
SRIG LA R P I R D) v 34T % o434 3h, &M

4) HIBE AR 2 IR B TR S, A A K #T4L, 37°C4T4L 1h
J& F PBS /O FEE 3 K.

5) %P K TUNEL A& vt B BRA A WS B, A FMad L,
37°C fEIE /K 2h.

6) B ) A ] PBS /NVREGREDE 3 U5, FRIA 1:1000 BCil ) DAPT G5, il
S 15min Ji5 F PBS Z/NOFEVE 3 K.
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7) Feihl 50% (1 Hih PBS W0+, a3 2B T A B
8) FESRMB BB WS LIS, HAP L E@aOthsiC i Tl 4 ez, 5
IR LT T A AR . RETOCH, ko 0 O
WL T, 4TS T

2.7.2 D4R

D Ay AL BRE S, e IR A BRI, ] PBS WRIEDE 13, I 4%2 58 H i
4°C [#5€ 30min, #EZEMTEE, H PBS WML 13, 4°C f78#5H

2) WEATRI TG 1w PR I, o 55 3 T O T B TR A L E 24,
HAhrRd o

3DBCH 0.1%3< FE (1) Triton X-100 B, i 0 3-T€ fr b, %=1 &, 37°C B 5-10min,
SR )5 H PBS E29E 3 ¥k (BEIR Smin).

4) %M % TUNEL iR & Ui HiR A A WS B, #EE4&F Mg e s,
37°C fEE K 1h,

5) HAPBE ik,

2.8 H9¢c2 4B ZR A& 1O AN B/ B 5 3R {5 A B

1) LMK SMERL B IMLAEEL )7 : 4 mM HEPES, 0.9 mM CaClL-2H,0, 0.49 mM MgCla,
137 mM NaCl, 12 mM KCI, 10 mM Jiit 45 #25 8%, 0.75 mM Na,SOs, 20 mM C3HsOsNa
W pH £ 6.5,

2) R LK 4T PBS SEUE =0, NG, 55 M R TR R AR T
5 95%N2 Fll 5%CO2 MTC B A, 37°C BRI 2h.

3) MRAMERL I, WOEAN ARARRIE M, ] PBS MUk =, ok IE R R IR,
BAHG R IR RIERE T 21% 02, 5% CO» I 37°C HMAIIFFI AL, I IE] Y 4h.,

2.9 /pFHL RNA 4038

Notch1/Hes1 SiRNA 5 ¥4 34357 £ 34 T35 [E Santa Cruz A w), H9e2 #:Fh T 6
LA IR, o g A S B O™ & B BT« A Y: 20ul SIRT1 siRNA
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T 400p] BB 5ot VRS B 20pd B ANVE T 400ul FE YL IR, TR
Ao AR B R G IR EEE 30min J5 RN 6 FLAR I — L, 6 /N JE RN
N 20%FBS [{M il B 755k, 4keehr9E 18h B IE R gRdt, b,

2.10 ZHARIE S

1) ¥ H9c2 4 MIAEACZE 96 FLAR MG IR, Franffuib B4 o), I PBS VL 1 i,
FLIIA 10ul ¥7 0.5%H) MTT %5 A2 100pl ) DMEM 15953 .

2) KRR ET 37°C AT IR E 4h, BERIRM, REALIIA 100ul 19— FIEIEGR,
R S) 20min J5, PREEERR A 490nm, U E RO .

2.11 Western blot M EH Ri&

1) BB EL 8 MEAS, LIV I/ FRREE: 6 /NN (I MARBESS 5D, THGH R
FFREA

2) JH RIPA buffer Z4fFAEA, SRl i, I EREEMIR. ZBSEAE)S, 793
LREFEA . ¥ DFEFEACE T-80°C MBEfRAE, #5H.

3) MR b 5T K F A F] Western blot Bt il 71 & 15t WL | SDS-PAGE £ [ HL Uk ¢
iz

4) BEANVKIE EREARRR M SR8 (20-50pg),  EEWRAEIRLL 80V HLE. F)E4r
BILL 120V H R AT 8 1 HL VK ERAE

5) /N AR L BRI, BT R B b o N B =R UEAR-BE-PVDF
- = B AR IR Je PRI IR, AR5 B TR M5 b, BL 90V ) FiL He e
50min. PVDF JA% i Al F BRI 30 10min.

6) i TBST W BC IR IR, S ZRBEN 5% R4 R % il 5 4] PVDF i 3ho
7) HZ M7 B0k PVDF B DI, 73 . —$t, 4°C i H 12h, —HulcHl™
W4 BT A Ui B 5 7 VR T

8) MH] TBST #¥t 3 ¥k (BEK Smin) Jo, WEEX A P, = 2h, —HiRCH)™
A4 BT A Ui B 5 7 VR T

9) FFRN A TBST $2¥E 3 ¥k (BHK Smin) J&, f#I1 ECL &G, R A% Hr
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RUHAT UG ERE, HHCERM (ImageLab) #EAT 0 H7 .

2.12 RETWHKBIE
2.12.1 DLAR

1) B BENLIEC 8 ANMFEA, oL AL/ FRREE 6 /NN, SEGH UK B it DOy JLAT 2R
2) KO IHE T2 TR E 72h f5, B .

3) FEAE D) HL R AL S ERI B 3pm JE Y], N0 E T 50°C T KK IR
SRIG LA R P I R D) v BEAT % o434 3h, &M

4) HIBE R 2 IR B TR S, A A K #T4L, 37°CHT4L 1h
J& F PBS /O FEE 3 K.

5) Boil 2% BSA SO 28 50 3 1) The

6) Mda-actin FUAFRI (1:200) FHHINERAMFEAR, 4°C WK,

7) FbsAH PBS BWE 3 K, ARX Smin. RIS EHTH 2%[1) BSA =R E M 1he.
8) it Notchl 5 Hes1 HUAFEE (1:50) FERMERANEAR, 4°C .

9) FbrAH PBS UL 3 UK, RFIK Smin, #8543 I R0 56 P UK IR TR E
BRI 2h R R PT84 R 5 38 PBS MR UEAR AR 3 YK, BEIK Smin.
10) B4 PBS 296 3 Wk, AEK Smin, FEI0A 1:1000 FLIK) DAPTRF],
L N, 15min J5 A PBS /NOMEDE 3 K.

11 BEhl 50%01) Hith PBS ¥ B0 T80 v, F w3 R b AT 35 v Ak B

12) 7RSO RS P OIIHZRY) , REM v IFH] ImagePro plus #AFHETSE 1T
GRS

2.12.2 DA

D e f b B s, BERAEIRE, I PBS WIEE 13, A 4%% %
4°C [f5€ 30min, #:EZRHEE, H PBS WIEUE 1 i, 4°C £70%

2) WERBIBT G 1R PER RS, R a6 R T T T B B TR A N EDE 24h,
I hRd .
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3ORCHI 0.1%4 FE 1) Triton X-100 B 0 T-T€ fy |, 78 &, 37°C %) 5-10min,
SR J5 A PBS ¥ 3 ¥k (REHK Smin).

4) P 2%I1) BSA VO N 2 A A FEA = B ] 1h,

5) Hfta-actin PUAFRMK (1:200) IR MEFAEEA, 4°C .

6) Kb A PBS L 3 K, FHK Smin. SR BT 2% BSA WU EIRE 4] 1h,
7) Hit Notchl 2, Hes1 PULAFRME (1:50) FFFMERADFEEA, 4°C K.

8) KihrAH PBS UL 3 YK, BHR Smin, AR5 5B R 196 ZHUK KA TS
B AR 2h JFE R RS PRI & 2 18] S 5 R 5 Y PBS IEUEAR AR 3 YK, BIK Smin.
9) B ) F A PBS U 3 R, BEK Smin, AL 1:1000 BCHI DAPLAH], &
LV 15min J5 F PBS ZNVOMEDE 3 1K

10 AL 50%0) H il PBS W80 14038, FH o 8 EAT 3 Ak 2

1) 7E5G R MO A ZY) v, SRR 7 1] ImagePro plus B AFHEAT Ge it
ZaRii

2.13 Fit S

P b sz din 20 i M N R AE e . o2 ), ] GraphPad Prism (V5.01) i
TG b3, 45 RIYLOF I EREZE (Mean + SEMD Kok Hl ¢ B30T P 412 (7]
RIEEER, SR IRI R 7 22 Al A t KL A T 2 2 M EEE, 47 P < 0.05 JUACK
PR G2 E %

3 LIER

W 2-22 frow, AR DAPT 5 Luz AR B F AR FED: 24h 5.0
JE Ty e LA FRREVE oh J5 o UUREAE 5 TR B 5, ORSER R w4y, o
BONEREE. B ROk, BATHIGL T DAPT 5 Luz XH4E S Z O URYVEH (3 m,
K 2-23A-C J¢35 2-1 o, AR FHEEVE 24h D D) RER 25 /E Fl ¢ DAPT A Luz
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