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Resuscitation partially restores the synergistic cardiac
damage induced by hemorrhagic shock in diabetic rats
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Abstract

The major clinical symptom of diabetic is excessively high blood glucose
level, followed with the increase of abnormal blood lipid, and the risk of
cardiovascular disease. In Taiwan, the incidence of diabetes is increasing.
Today, trauma has the highest mortality rate in the population below 40 years
old of Taiwan, and the major death causes of trauma are head injury and
hemorrhagic shock in early time, organ failure in later period. Though during
past ten to twenty years had operated much clinical and basic research, it was
still less effective improvement, the mortality rate still reached as high as
40~50%. When patient has diabetes and/or trauma factors, it will induce the
oxidized pressure (ex: reactive oxygen species, ROS), decorated lipoprotein,
blood stream oppression, and create the cell damage. In addition, the cytokine
release will lead the excessive inflammation, it will cause the cells and
organizations injury and then complications occurred. However, if the
synergistic injury effects of these two factors will occur in myocardial cell,
the exactly molecular mechanisms, and if the resuscitation treatment recover
the damage, were needed to be further revealed.

This research used the diabetic rats induced by Streptozotocin, (STZ,

65mg/ml/kg). Then, the diabetic rats treated with or without hemorrhagic
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shock, and resuscitation was applied to the diabetic plus hemorrhagic shock
rats. We aim to investigate if the myocardial cell injury in diabetes rat will be
enhanced by trauma-induced hemorrhagic shock, and whether resuscitation
will rescue the damage effect.

The excised left ventricles from rats was applied to Western blotting and
histological analysis. Result showed that diabetics and hemorrhagic shock
cause the embryonic gene IGFII expression increase, and may pass through
IGFIIR pathway, activating Goq and PKCa, further activate calcineurin
(Ca2 -sensitive phosphatase), and dephsophoylated p-Bad into Bad. Then,
Bad binds to the mitochondrium membrane, induces the imbalance of the
energy producing electron transferring chain on the mitochondrion membrane,
causes the mitochondrion membrane potential unstable, and then causes
Cytochrome c releasing from the mitochondrion and activates downstream
Caspase 9 -~ 3. The caspases cause DNA fragmentation and lead the
myocardial cell toward apoptosis. However, all phenomena have partially
recover after resuscitation treatment. Resuscitation even further promotes the
cardiac survival pathway related protein, PI-3k, p-Akt and p-Bad activation.

The combination of diabetes mellitus and hemorrhagic shock contribute

to synergistically damage in cardiac apoptosis. Diabetes mellitus has the
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dominant negative effect in survival pathway, while hemorrhagic shock has
the dominant positive influence in apoptosis pathway. Treatment of
resuscitation provides partially therapeutic effect on damage and improve the
survival pathway from diabetes mellitus combined with hemorrhagic shock.
This research could provide some useful information to patients has diabetes
mellitus and undergone hemorrhagic shock and resuscitation treatment. All
evidences demonstrated the diabetic rat under trauma-induced hemorrhagic
shock, synergistically causes the myocardial cell damage. Resuscitation

partially restores the myocardial cell damage.
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(1) p # WSigma= &
Acrylamide (A-8887)
BSA ( Bovine serum albumin )
DEPC ( Diethyl pyrocabonate )
MgCl, ( Magnesium chloride ; M-8266)
NaCl ( Sodium chloride ; S-7653)
Paraformaldehyde
SDS ( Sodium dodecyl sulfate ; L-4509 )

Tween 20 ( Polyoxyethylenesorbitan monolaurate ; 17-1316-10)

STZ ( Streptozotocin ; )

(2) Mp 2 WUSB= &
Glycine (G-8165)
Tris-Base (T-8600)

Tris-HCI (T-8650)
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C)N: N: - LR § R SC BN
Acetic acide
HCI ( Chloric acid )
KCl ( Potassium chloride )
K,;HPO, ( Potassium phosphate,dibasic )
KH,PO, ( Potassium phosphate,monobasic )
Na,H,PO, - 2H,0 ( Sodium phosphate )
(4) - p # WRoche = &
RNase (109142)
Proteinase K (161519)

Proteinase K inhibitor ( Proteinase inhibitor cocktail tables ; D-68298)

(5) Pp 2 RBMA= &
Gel star (50535)

ProSieve color protein markers

(6) Mp % W Amresco 2 &
APS ( Ammonium persulfate ; 0486-25QG)

Boric acid ( 0588-1KG-PTM )
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Bis-acrylamide (0172-100G)

Phenol (0945-400ML)

(7) P-p % MNEN2 7

PVDF membrane

(8) HLp % RCPG2 7

TEMED ( P-E90051)

(0) BEp FF G P
Methanol

Ethanol

(10) P p 48 W Roche = 7

In Situ Cell Death Detection Kit, POD

(11) Antibody
B-Actin Santa Cruz Biotechnology

Phospho-IGFIR abcam
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IGFI

IGFIR
Phospho-PI-3k
Phospho-Akt
Phospho-Bad
Bad

IGFII

IGFIIR

Gag
Phospho-Pkc-a
Phospho-Pkc-6
Cytochrome
CASPASE-3
CASPASE-9
ANP

BNP

IL-6

Racl

Phospho-JAK?2

abcam
abcam
Santa Cruz Biotechnology
Cell signaling
Santa Cruz Biotechnology
Santa Cruz Biotechnology
Santa Cruz Biotechnology
Santa Cruz Biotechnology
abcam
upstate
abcam
Santa Cruz Biotechnology
Santa Cruz Biotechnology
Santa Cruz Biotechnology
Santa Cruz Biotechnology
Santa Cruz Biotechnology
abcan
abcan

Santa Cruz Biotechnology
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STAT3 Santa Cruz Biotechnology

TGFB1 Santa Cruz Biotechnology
Phospho-Smad?2/3 Santa Cruz Biotechnology
Spl Santa Cruz Biotechnology
CTGF BD Biosciences

BN TILE

=i BU%

GeneAmp PCR system Techgene

Spectrophotometer Hitachi U-2001

Centrifuge Kubota-1720

Shark TKS

KB e A R FIRSTEK SCIENTRIC

Millipore Nalgene

B REFL Tomin TM322

PH meter Microcomputer pH/mV/TEMP METER 617

Homogenizer knots tissue grind Wheaton

Glass Microfibre Filter (Dia. 47 mme ) Whatman

Vortex mixer model VM-100 PIGISYSTEM LAB.
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LA R R ﬁ%l‘}i (10 ml/kg body weight/hr ) » © 48 “L k8% & 4 o

(3-4)8 4 5 I8
Trauma/Hemorrhagic shock/Resuscitation#; Z:
(G-4-1)E & 3 (304 48) * & FE3EE 4 (BT TR RISPE Y A7 B
0ORVEIRRBFINPNERES 2T RG e ) c RERH 2B

L S R TS F
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(B-4-2)f8 % (10448) : S JHF P> B4 KEF LT RLLR
AR FI0A A B G o A N Mk 110 AP KA 0 B
% E o (2.5 ml/kg body weight) » T 35# %R fiF . 4045

mmHg °

(3-4-3)ff s s SaaF (604 48) © F540 o &8 Hork W i JB4F T IOFRR

40+5 mmHg;4F 604 45 -

(3-4-4)4p L% v (Resuscitation) P @ &3 1) 2 5 (2.5 ml/kg body weight)
b b E F‘{ﬁi%];‘fé( lactated Ringer's solution) ( 5 ml/kg body weight) ﬁ;f]

ot i B o

G-4-SYRE © BFEF ok R B R LR
B DHIRGS 3 UF B SEPARA S R B2 TS A

\-"J ke;\{%’jcgzlu ;ﬁ E‘ a V{iﬁpﬁpﬁ&?"\ F} kk_\{;b'e m

A

T IR TPFAR

2L NP E e Y

LI 2 L

¥-= v &Uﬂ“ﬁ‘w; ) .}4@%4@_ ] # T7od R T RE g 1Y
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R BRSO v T T A g il i I PBSH A

K I 212

17 el

4
ETTS

e - ML ey PR 2% ¥ - RGP o e

e B A8 ans A 110%48 8 th (formalin) F % 3 5121 ) BFES

I~ 2% % (Histological analysis) :
¥ BSD raten o F S ”%E’.%\« » #-H 2PBSiF % (rinse) » 4% 110

% 455tk (formalin) B2 3 % 12 | FFis » BHEFR K o gLz

fatk

n*"“ %

%o
“n

Bk iR 2 PBS X304 48 0 £ %02 300.85% NaCl304 48 > 4%

NN

XA F/}E)ii\zﬁﬁ‘ (& %8 570% ~ 85% ~ 959% % 100% ) » w|iziz 15~

30~30% 30448 > H @ %i2370% ~ 100% Fp 2 HAmF £ R =0 - I 2

2,

AT € S A Nk o MoK SR FIEE I F AR R

—~

-

Sz 301009 xylene 9304 48 > (75 =0 BEFLFEEN] 14

xylene/paraffiniz /% » 3t60°C T 2454 48 0 B (s B

M\P
e

o

s
[E—
o
S
o)
o
-
=
=
5

360 C T L2004 48 (H H AT A3 )e i}%‘« FHEREITFTRETE

B0 B R G55 um e
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(5-1)m3 % ¢

a. H&E stain--#-#718 2_ s &7 2 41* H&E (hematoxylin and eosin )
Ad MEFRE o H 32 B PR A B {8 0 2 hematoxylin4 34 48 o
" ddH O i » & F %7280 JoiFpd 14 48 o £ 1leosin/3 iR $ 54 & @ {8
=tz 370 9% ~ 80 % ~ 90 J0iEp 0 Beis £ 4 B[ H ~ 100 Y iFpH &2
/48 ~ xylene = = 230 Fife > 5 o

b. Terminal deoxynucleotidyl Transferase (TdT)-mediated dUTP-biotin
nick end labeling (TUNEL assay)-- &2 &z Ji| * TdTp% % it > Rikis 5
biotinsndNTP# #% 3|3 -OHzf » ¥ 4e » 355 B3 1L & %% Fstreptavidin
Zrbiotin fE% > EfI* £ F R & £ EPIA im0 BT 2 L M-l
*7 5 2z » Hybridization Incubator 60 C 304 458 i b A A% » 2 {6 £
2~ 100 % Xylene® 1% 5448 (€45 = =) & 7% o &£ F & B 22 » 100
% ~95 % ~90 % ~ 85 % ~75 % ~70 % Alcohol® Zie £54 45 » ficr
ddH,0/% 72 54 &0 % A 4R -k eds (F18 > 7 B % B4 ) w570 * DaKo
pan®] I sectionifide [ » L { F ¥ Hsectionjz Y- 4v » proteinase K > § &

BgelE o T 25448 0 AR ¥ HEsectiongz 4 0 1T = £ 7 PBS

washing 54~ 48 & 4F = =x o &7 7 #37 » 4 » 0.1 % sodium citrate § % i *»
oo (E* 844k > (% % 2 1UPBS washing 54 48 F 45 & =t o #-*r 5 Bei7 o

4v » Blocking buffer % # &7 % > ¥ % 304 45 > i * % & 12PBS washing 5
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A4 E A4S = o 1119 = Enzyme Solution : Label Solution % &+ 7 #
Bl ¥ > 2x » 37 °C eHybridization Incubator® i® % — /|- B> 1 3 Z @k >
% % & 12PBS washing 54 48 € 4 % = - DAPI: PBS=1:10000% * 5
Lks oo EARY FRFk > v = 2 UPBS washing 544 EAF S X 0 2 {8 B
FREMETRE T o

¢. Trichrome Masson stain-- #-l2 %7 3 %2 & Xylene® 34 48 » £
A3 i (7 W Ade 17 0 2 15 4 Bk B¢ 4100 % Alcohol ¥ 34 48 € 47 3
= 2 95%% 80 % Alcohol? 34 48 % — =t » & 18 % » ddH,O 54 4% = 41 K
e A2 ° #5 F 4v » Bouin’s solution & % J& T ¥ Jgovernight » i ‘& Tz‘« e
B L AP A o 2 (A Pl AKITE T 5 k2 H A ¥ hBouin’s
solution % | 4 {é 4r » Hematoxylin solution i * 54 45 4 m¥2 §% » £ 14k
#5 enddHL,O0% 72 78 F e A o £ 4c » Biebrich Scarlet-Acid Fuchsin i£% 5

Ag % owme F o B o ddH0 R E 5 4 L Al o B F b »

it 39 ¥z aniline blue 74 & - #- Phosphomolybdic/Phosphotungstic Acid
Solution £ % {& » % T 4¢ » Aniline Blue Solution ¥ % 54 45 &4
collagen > z_ { * ddH,O% 2% F 4 &] o & 4 » 1 % acetic acid solution i #
S5/ 48 0 dF AL R ddHO0M E o Bfe » R B & F 32295 %% 100 %

Alcohol £ 4F & =x » & F £ *x » Xylene® 52 &€ 4 = X ° B fs & ¥ R
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R

B TR AL TGRS LR SRR kA S 0 2
CE TRV TABCEUE L E o HT LR PEE R

.
4

AT E & o 2o s ¥ (Eppendrof tube) i3 3%3t-80 Crk

b}

EINN

‘%é‘l ’ féi%%\j\‘g‘-f:fﬁ% g_%/z’ * oo

# ~ 3¢ ¥k AR Z (Lowry protein assay ) :
F-v ez 45 * Lowry protein assay » H R IL 5 F-v B L& dk 4o
dF 3+ ¥ % > Jod B¢ tyrosine % tryptophanf i & phosphomolybdate® 2

+5

\l\f

I 2ZAFEY o A E I RRE 0 Y 34 ERA K OR R
HE e N EAR G YRR FERY Y Y B
(peptide bond) ¥ J& > A& 4 ik = 2_biuretpg ¢ > # =& § folin-Ciocalteu
phenol reagentz#&|4e » & » & F-v F ¢ etyrosine % tryptophank J& S A
4 E%SF 245 £ o FFFIYBSA (Bovine Serium Albumin) 3 ¥ /& % > B
A fie ¥ standard (0~0.1~0.2~0.3~0.4~0.5mg/ml) > * k¥ RiEBEd 5 >

Rk iR A 508 (&8 A 550 ul) > 2R84 »250ul =Alkaline
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copper reagent ( 2% Na-K tartrate~1 96 CuSO4 5H,O0~2 % Na,CO;in 0.1
N NaOH ; = 4112982 - Gi &) » & B3 F R T (F% 104 48 5 XX
{s 4 » 25 plenFolin-Ciocalteu phenol reagent;® & » I ¥ 3> 3 B T 7% 304

& o Bt > 750 nmex Gk ER T T Y F9 Tk R o (LOWRY OH,

ROSEBROUGH NJ, FARR AL, RANDALL RJ. J Biol Chem 1951.

193:265-75.)

Standard
mg/ml 0 0.1 0.2 0.3 0.4 0.5
BSA(0.5mg/ml) 0 10 20 30 40 50
ddH,O(ul) 50 40 30 20 10 0
Total(pul) 50 50 50 50 50 50

= ~ & * BLE 2 (Western blotting ) :

Ptk & 30 40 mg¥E SX loading dyei® & 323 ® A 54 48 0 £ & {7SDS-
B rRE R R A 4T o SDS-R P FiRERR A AL 375 %
Stacking gel » ™ & "} 48 5 10 %8 12 %N 15 %< Separating gel o H#-fad# 2
FRE I T IAKE o F T A% Rk (Electrode buffer) jii& & A H

PRI BRI E R0 B SRR A 2 R pA S e URIH P TSR R
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TRk TARRICEF o &H > BMED > BRWTHL- %R
;& FWhatman 3Mjjg A+ > g pF#-5E L % @ 308 (APVDF membrane 3 7
B 5 oo R L RE- RBRBIBMIBA 0 T g hisdrd H Feng e
{s % » Transfer Holder > #X {4 % *% Electrotransfer Tank ( p 7 Transfer
buffer) » 4 CTE&FI00RFTREH > TEB1BL | pF2 (& > B
PVDF membraneiz » 25 % (w/v) % %32 4 (Blocking buffer)
(PBS-non-fat milk powder) ** % {§ T # % - & | F¥ o #-PVDF membrane ¥
w4 Crk @ & - =it F Rovernight » 2 {8 12 Washing bufferiji% =
LooE - 10448 0 B (S k- A EH-TF o £ rusecondary antibody
(2ul/ml 1X TBS buffer) 74 “CT F 52/ B » 1243 f e77 5% 5% PVDF

BEEI R

membrane ° £
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A~ AK

-2 gy o 1% Sigma Plot#ic 48 > 12 One Way ANOVA= = (¥ 7]+ ¥ &
Hotr) AP EREE T EERLA AP 0§ ANOVAF-testdg 2 7
P @3 e T r 224k 0 R AEEFRS 2240k > FP & 5F

T ez b oitm fltttest 2205 - BiRAREY S By 2

FAP > FWEPE  ARE BRI T S o
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- FACBBBIE Nk Bk G RS R fop B R
Aqpig- T R Rt TRRO IV A B ER

ARG h o AP ERI0 %AES HRE T2t £ BB R

HFATY gz g o 2B S IH&ESR 8 F > BB CHER 7 G e

"
&
I

*1%‘« A 5 2. % i o m H&E stainZz. Haematoxylin#? Eosin4 %] #_% ‘m
P 1% 83 e T o 4o (Figure 1.) #77% » Controlle & — I ¥ & %K E LK 7
BB H LSRRI A ] F o bt > HS DM -

DM+HS# DM+HSHR & é+ 6 & » 3 < %R T %~ B4 > & R % th

B Bz~ FeneivEiRg R AT, 0 7 DM+HS e < 9 &l

ra s E PR S DMHHS+REH A § L3 T o

Z ~ M Trichrome Masson% ¢ BL2 5 :E & k5 7 ﬁﬁfju’i R T2
Feops % Bl wuimie T ehla)

FFA PR * 0 Trichrome Massone4 & = ;%> LR T 27 [ AJd2 i
S ACIn e 0 g R T e d IR o Trichrome Masson stain— 45 24 & 5

B0 BRI SR B Ry RN E R
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FO e #1718 % % 4 (Figure 2 .) #1751 » ¥2 Control % 4p+* » HS22 DM+HS %
2o Al R G S R AR ETH B S TR R R RaA 4 o &
TP SR DA R DM e $ G 1 iceh? PR E R v ek

. > m DM+HSZHS - DM Ap it 3 P A B & 7 | S 4 Ui

PAH

B o

N}

30 GEA 3 > s DMAHSHRE S P ch¥r 2 8 9 R 3o S 2

IR G F RS DA 0 AT BT PR AR

=~ MTUNELassayfL 2 g o ik j & %]& o 2 MR % B
uin e b= Hhs L

A R BRI B2 5> 3R % Terminal deoxynucleotidyl Transferase
(TdT)-mediated dUTP-biotin nick end labeling (TUNEL assay):% ¢ =
P LR IUImE Gk S A, 0 AR Y B4 N kgL F 4 DAPI stain >

Zople—- Ta e oy iz ot ¥ oA % J F kBLE A TUNEL stain >

%

el i HSEDM+HS®E » 5 ~ £k = w424 > 7 DMk
R 2 e = w24 > @ DMHHS2 HS ~ DM dpt 4 P &g B o
= dme A4 > 5 DMHHSHREH &= fwre g 4 i % 5 50 a0 & o7
ME = IR AR o

# TUNEL assay 9 Sk 5 % 7 v » DM+HS 2.4 B & 4c k{4 e 2
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m DM+HS+R 5 IRMR IR % » 7 RGsIvmbe B = g 4 > E 1]

FEortimie T o

= ~ 14 Western blotting= ;3 & 7 /%= 3 4 @R T F-v gL

A

d PR PR HREE > B T Control i b H i e w3y

hd

» @ DM+HS & H &3 timPe & 5| 4¢c

.
5\

§. 58 » DM+HS+R &2 R &% w45
IR feir HEE S B 4 d @ > HoomgEig kirgiz v q o v A5

B ey te b RR AT FA e 5 Prdlip £ @ bt plaz g b

LSS L R SR SR i R L S

a. PLRORE 2 %34 3§ B 2 2 IGFIIR ~ Gaq ~ p-PKCa ~ Calcineurin
&= F0 2R

&= kAR % Western Blotting™ 2 R F Al ik K G & ﬁi%]in’?

s

NN

e limie 2 k= A L BT ) 2 BRLRE gﬁl;‘,’z e 18 e peim e chg
Ho oz ﬁfak EB-dend-v & > % Western Blotting k & 47 IGFII
receptor pathway=13-v IGFII R ~ Gaq ~ p-PKCa % Calcineurinerig-v # R o

& (Figure 4.) & % #170 » VP 22 - 4] st %0 IGFIIR 3-v £ 35 & HS ~
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DM DM+HS 25 % 3+ 2 e14 B o ¥ DM+HS 22 DM % 4p +* &IGFII R
B0 FAREF ARt A EF A PEELE o A DMHHSHR

f o DM+HS At 5 F0 Bl AR T ko Rl

-
4=
|~

(p4

=
&

ik
\_.

PR R K

#_(Figure 5.) % 17 » AP RE4lert i 0 Gaq% p-PKCa

\“‘kﬂ

3-v £354HS - DMEDM+HS 235 % 1+ 2 éh & 3 » A DM+HS 2 8

HS%® &p-PKCod-v F &L G Seghfbint 2 > 2ozt Pk L 2 -
i DM+HS+R & » 2 DM+HS ‘248 +¢ > p-PKCoiz 39 #8F B HT % o 5
Bk o I R E AR A -

% (Figure 6.) & % #171 » B2 4] &t #2 > Calcineurined-v €354
HSEDM+HS ® 35 % 3 F 2 e 38 » ¥ DM+HS % 22 DM % 4p +* Calcineurin
v 2MEF Ao hond 2o F |t Pl F L R o @ DMHHSHR & >
B DM+HS 2 4p +* > Calcineurinig 3¢ 7‘5875 AMBRP]T K o KIS

FF PR FEOLE -

b. BLZ K j 314 B[22 cytochrome C% caspase 9¢7F = 3-8 4 3R

Bt 3 BRI B anFed %o 1% Western Blotting % 4 37 41 5 |4 ik

}m}

—i

1

¢
3
~=h

)

ﬁi;f];'?é TR 20 Wim %2 2_cytochrome C% caspase9/% = v % L&

s o i (Figure 7.) %% 9057 0 ¥ RE I 404 24pt > HS - DM
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DM+HS ‘8 i$ = cytochrome C % caspase 9ed-v £ & + 2 » £ H §_
DM+HS2 DM ~ HS & 4ptt » 36 2B EA B2 5 » 0 E Pzt b kg
FALP o LEHRIAH EDMHSHR e - #DMFHS 2 4p2t > H §v £ I
EMTE O EI AT PREEFDLA -

d i g % 2% > HS - DMEDMAHS 2 H o vtimPe 1975 4 k= Fv

2 A0 SRR e S DMTHSHR R Mgkt 3o B4

c. BB R Caspases 3F-v £ R

Ty

d (Figure 8.) %% #7177 » ¥ LRI A= 2.3 4 @RS R T Mok

= v (LB Y AT frcaspase3) v R I FILETEod) ol g o 2

N

Tk
=
1%
Ik
[o=
(@)
&
w2
e
o
w2
(@]
UJ
Paly
\F‘\“-‘
IS

2% HS » DMZDM+HS % » 39 #87
~ AR ED S g FL R o ADM+HS%2 > 2HS DM 4p it >

v ATRE T RAcR e A FRA P EFOL K oD D i

et
«@ ¥

% {6 DM+HS+R2 » ZDM+HS4pit » H 39 ZME VT % - £ 50
I HEDLR -

d 4 ¥ 50 HS » DM#2 DM+HS 8.2 & #vin 22 3975 (L fm¥e /8 = e 4,
@R > 2 DMAHS 2§ 4o e 3 o fe A% io o (8 DMHHS 2
AR RE PRI o

I ~ riWestern blotting = ;* 4 47 anti-apoptosisit 4 . /5 F-v en% it | &
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B B S 38 7E 1 p-Bad v i Bl veim e

d PR sk % Far o DMAHS 2 k= 3§90 325 ek g 3 o
m DM+HS+R, g,‘gﬁﬁiﬂ,.z e eV RGS ime E= Fed ek oo TR
- HFERAT ¢ F IR st UE S B R IR D

F1* Western Blotting % 4 47p-Bad & B ik~ v 4 R > (Figure
11.) %% #r7+ » 2 Control/e* #& > #HS -~ DM ~ DM+HS¥ DM+HS+R
‘o p-Badig#iik = F-v chid RERG P RG] Pl R F DR
% o $1DM+HS v oo b S # % 7% 5 (DMTHSHR) - # p-Badig B 4o
= oihgee 2y b A g% o v d (Figure 11.) % % 74 > DM+HS &
HS ~ DMAp it 3 ek 5 T Tl d > e g iR iR 16 (DMAHSHR) £ 2

g Frdloviimie 51V E B LR Rd chA T o d 0¥ dr o DM+HSHRT 1

%%Ei &b p-Badiz BFLA = ehd-v hd I 0 R B R s i (T o

= ~ 14 Western blotting > ;% 4 {7survivalit & @ yLE 2 Foo e it
BB U e B 18 75 1 PISK/AKt pathwayif 3| T3 o voim e

d bR S % 18 o DMHHSHRT s Y k= thden thik JRid 7
vty o PREF S 585 1 PIBK/AKt 34 @ YRR T ) R F
* o 41 * Western Blotting % 4 #7PI3K ~ p-Aktiz#* F-v 4 3 > j&_(Figure

9+~10.) %% #t71 » ¥ Cntrolie* iz > A HS ~ DM~ DM+HS# DM+HS+R

2 > PI3K ~ p-Aktiz 2 survival 3-v 4 IFLJ,;”K" L o 1l N R e A B Al
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MESR A om 2 d (Figure 9 ~ 10.) &% % (¥ 5 » DM+HS2 HS ~ DM
Apv G 44 2 edE % o 5 DMAHS+RE DMHHS 2 Ap vt - i i
¢ B vLimie iE T ip i survival 3-d eh& IR o

d P g mREE 0 & ﬁig,l,,z Te R VA iR S 1Y e survival 3w e

L Tl iR vt e

FoeMA 9 Behz g5 TR O E8ZE 2 BRGLd Y
LA e FEESRT e PR T IR % 2 A g MR 39 = 8P s AL FIIGFIT 4
FLHE 4e 0 i3 2 IGFIIR pathway /& i, # 5 Gaq ~ PKCa:g— # /& it
calcineurin ( Ca2’-sensitive phosphatase ) * ¥ dephsophoylated p-Badi¢ #
% = Bad> Bad 7] &k 402 & > W@ A b 7 5 B iieag plelsk

ot oL

7o R AR NR 7 2% 2@ ¢ Cytochrome cd s sn g p 4 5 5

T #Caspase 9% 3 ; 51 DNA%TH & ¢ (Fowoivimbe 4 o k= o w975 %

\)
-'\\

ERTeR/

s

54 65 9’)5 R W AE IR o e pif%]“g A oo T iE - Hh IRaEsurvival

—=

B2 4p B F=v > 4rPI-3k > p-Akt % p-Bad:# IR o $Fsurvival pathway s5/8

ﬂ\%—

#10 PUREfR B (DM)B A e e ks  m(HS) 5 2 Ad B FF S
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|3
&
o=
\1 o
Y
&~

I}

F i ehip T o @ $rapoptosis pathway g e £ % | F_dt g |3
o e (HS)E 4 245 s . (DM) 5 m #Bfs & 8 2 ik il
(DM+HS) { 4 o84 5 iz fdigi i ke W] (DMTHSHR) - RIP &1 % 5

g g T RIS RS o
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* T F T

SR OTE EARBT O BB 9 R B A RS AR g

R MH&ESR & 2 0 PR CHR 7 6 B ivm e il 5
iz ® 1t o 21yl o HS DM > DM+HS2 DM+HS+R & 1+ o & >

,ﬁ:u)ﬁ’%’_{%ﬁ#ﬁ BAARF o TR HI G 0 H L L w R e am‘gg‘f%‘

~=b

% 4o qbenfha) o @ DMAHSEA 6 Borem s 3 p AR -

& * Trichrome Masson=% ¢ = ;% » HSe*DM+HS¥ DM & 2_ & 3tk

NN

CRRE SRR RIS EFY STV ERE S5 ERNET L+ 21

A I > DM+HS 2P & B & 3% 5 o DMFHSHR &R 3 > e

NN
o

i * TUNEL assay:r% ¢ = ;% » HS&#*DM+HS e > 3 < & 7%~ lm¥e
A4 > m DMER T & ek = ¥ 4 4 > @ DM+HS2 HS ~ DM e 4p
LG PR BT S w2 4 > A DMHHSHREH - fmie A 4 Ol %
A

* Western Blotting k 4 47 % = §& &+ ehd-v £ IR o IGFII R ~ Gogq -

/

p-PKCa ~ Calcineurin ~ cytochrome C ~ caspase 9% caspase 3:73-v € 32

HS » DM#2DM+HS 235 % .} 2 ¢4 3 o ¥ DM+HS 22 DM Ap 1t § 4
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F et < o @ DM+HS+R % » 2#DM+HS 2 4p1t > 30 B R H|T
p-Bad & B4k Fv L P F e F—’T/;}g);

41 * Western Blotting & 4 47 13 7% #& /5 _F c0PI3K ~ p-Aktiz F-v 0%
7% . 4HS -« DM+ DM+HS2 DM+HS+R & » PI3K ~ p-Akti& & survival
0 chA ARG AP d] o DMAHSEHS ~ DMAp it § 4e 4t i} T il
3. > m DM+HS+R2 DM+HS e 4p ¢ > &5 @],,gmg& ¢ RAE .S ITim e S Y T

e survival F-v %k I o

d Western Blotting 1—~ s T OUE IR A BRE Y hd-v o Fl 52 HSA
ety Bt 5] A DMa Hedhtg B K@% o A7 Ml BRIV
s AR/ e AT VoA A P N R S
fwiedk g R LK Eing i R n ik B i k= ATIR o AR RO HE AR
o= BEL G AR e e R R ] o g R m i e B
B FEH i]fc»fz»\{h;%«‘ Fv p-Bad > F & L fE AR BT IR R A
g MR o

d Western Blotting % 4 47 5 /5 B /& F “PI3K ~ p-AktF=v > 5 ¥ 1 F
JLDMe T FE chig R < STHS e o 2 F AR AOR RIEE R T e X
G ey A AR T R e Rk b - AR R 5

kT B R e R - o § R e R F i G R
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W R hE > F OB IR k- B hF-v 0 ADM+HS+Ri: &
Jo kR PEF R 4 R SR o § A
A oefe R IR e D RAFR IR % o HRIETE G Vo
DM+HS+RFF » 2 535 — & ¥z 5+ 1’4ckﬁﬁﬁmm£?,ﬂﬁ%& ¢ (¥
WEEA RSB g - LH A S REEHBYEE S F oA
ERwme A= o ER TS o F R FHwr g Fle TAPLBE YN
HF Ao 3 e 3 o

FoeiSs 4P &7 0 F MDM+HSHR{feDM+HS e cnf & > 4 fj}u{
g Y £ F A HTRE L st B E R e Bimd e

Wy EAPRREY S e o

Fooa B Ap it

AR SRR PREOR % 6 B % STZie (73 $en Bt A e iR
B i Finsulinn & 52 DR e RTRA L ORI R
RAGFa A2 3o &% R RIS ARR 7 0 BREB T R%
4 EAAPARY gt e o

AR SRAL Se ~FRCheng BT B * FUEL AR % (lactated Ringer's
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solution) K& T4 Tk 2 55 - EA B L HFR > 7 LR
Dehydroepiandrosterone (DHEA) ke Flak w (5 £ B IR A& 4 0% 1f
®o A DIEA¥ %15 6 2 @ S Ao % B BRI iz g o 4 f o

Briiamcs™ AR 0 BFLLRFIEHALF G

FELER S FFRHT G s AL R L

Flup e BEBRAEFRENGS ¢ SRR LiF -

R s
Fre 3BEy R a@e- HiFEH - §LFmL A mhF

A E R e T A d A BRI REAge AF B

H &
s
)
F}.
e

=2
£}
b

itk Ail 33 RARFEERZL R RERAY

=

=

L5 FRYFRUEHRRELDHL > &2 d RL

Y TSI
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24 £

¥ - & FR

BIE BRBSHR GRS G aREALI LR A LD
/W%m£4éwﬁkﬁiﬁﬁoéf$waiﬁ%%4,xmﬂfﬁ
b PR TR RN TRy AR S > LR LA TR

RAT S GHTAFEEAAFEFG A 0L bR T

Fiekadz i 4 7UERspLaRELL 7 FRR SFHE ok
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Control HS DM DM+HS DM+HS+R

RV RV

LV

LV LV

LV= Left ventricle ; RV= Right ventricle

Figure1: 17 H&E % ¢ LR CREN I E %~ 2§
I * s @ g TS mul 4 B 7 6 o Control 5 - & ¥ < R

G H 2L FIREEI S R CHS H 2L 3 5% HESIR G

frt.
¢
e
R
4
B
W
~=h
&k
Eﬁ
&

g © A HEM T L DM~ DM+HS &
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