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Anti—apoptotic actions and mechanisms of ghrelin in cardiomyocytes after
hypoxia/reoxygenation injury
FU Hang,et ol

(Department of Cardiology ,the First Affiliated Hospital , Chongqing Medical University)
[ Abstract J0jective: To explore the anti—apoptostic effect of Ghrelin in cardiomyocytes after Hypoxia/Reoxygenation injury and manifest
the specific cellular singaling transduction pathway. Methods:Newborn SD rats’ hearts were isolated and cardiomyocytes were separated
by trypsin digestion method .The primary cardiomyocytes were collected and incubated in vitro and randomly alloted to 4 groups (@D
Control; @QH/R group; ®H/R + Ghrelin group; @H/R + Ghrelin+ Wortmannin group ) after 5 days of cultivation. Hypoxia/ Reoxygenation
injury was established by 4 hours of hyopxia and subsquently 1 hour of reoxygenation. Lactic dehydrogenase concentration, cell apoptotic
rate and the expression of phosph—Akt were detected by Automatic Biochemistry Analytic Instrument , Tunel method and Western blotting
method respectively. Results:Compared with H/R group and H/R +- Ghrelin 4+ Wortmannin group,the LDH concentration in media was
significantly reduced and the myocardium apoptotic rate was pretty low in H/R + Ghrelin group.Ghrelin also increased phosph—Akt activity
but this effect was abolished by applying Wortmannin simultaneously.Conclusions:Ghrelin provides concrete protection against Hypoxia/
Reoxygenation injury in the primary cultivated rat cardiomyocytes,which manifest dereasing LDH leaking, inhibitting cell apoptosis.
Theantiapoptotic effect is partly mediated by the activation of the PI3K /Aki ( Phosphatidylinositol-3 kinase/ Akt) pathway.
{ Keywords ]Cardiomyocyte ; Ghrelin ; Hypoxia/Reoxygenation injury ; Apoptosis; PI3K/Akt
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Ghrelin{Phonenix Pharmaceuticals ) ; /N 3L S LI &
TR RETLA G EALWBEAR T AP R 1gC AR ENl 3R
RN & (RIS e TEARA R ; R BB
BRI Akt(S473)H4E(R&D Systems, Inc.);Tunel A& . FEH
BRI \NP-40(Roche) ; Wortmannin{ MP /A &) ); % S 15
FEHERN A& (R E R Y TEPR T ) ;SDS-PAGE K42
FEAMEEH PVDF B HiE4 Y8501 ) ; TEMED(N,N,N’,
N’- JUFF BB T jr ) (Sigma 227 ) ; DMEM iR 57 3(GIBCO
wHEl); FENFME. REOE (BEEY);1-34d 88
Sprague~Dawley Ko
12 EBIRFF &
121 {RSMEFE SD AROULAME 10 H4hBLCAE, BREGHE
LB 5r B D LA, 25 R Ny B L A AL AT M, 35 3F 7 d BT
122 ZERAHE AN B 4 4. O3 IRA ; Q8 gy
EHA(HR); D5 8/E % +CGhrelin (M B 7 1 wmol/L) 41
(H/R+G);; DB E/E A + Ghrelin( &R EN 1 w mol/L)+Wort—
mannin{ & ¥ E 5 100 nmol/L)ZH (H/R+G+W ), BA/NEE 6
AHEZA, Ghrelin #1 Wortmannin T T E/EE THEi 1 h
A
123 BVBEEEHER =SEFRASR%EX,94%
AR, 5% FAB), 37CT A 4 b, REHHR BN ERM
TREAE 1 h, SHBAEE ARG THESR.
124 EHAREECIAR 142 RPEEREE 20
min, 3%H,0, R 25 min;37°C LUE M EFE AR F 20 min, i1
A—HLUNBIUESNNLE E QB RS, 1:200)100 pl,
37CH/E 40 min JFMA I GLT R EHRICET/DR 1eG,
1:500)100 w1,37°CH¥E 30 min; IMAJEY B A7) DAB,
1.2.5 FLBER IR S8 (Lactate dehydrogenase LDH) BRI BR
HHIIEFE RIEW 500 pl, % BN KA E A A3k
FHSE
1.2.6 MMM TUNEL 487 ZFR THRREBRIET 4%8)
ZEHFBERF 1 h.3%K) H,0, B 10 min.0.1%TritonX~100
32 #1 2 min, TUNEL WK 5 w1 &9 TUNEL B0 45 pl-
TUNEL ARiC#E W LB AL . 485K 1Bl 50 w ITUNEL S
W, LR 60 min fFEAN 50 p it B ERARIC DT
EFEFAGEER B 30 min, PBS YRS 50 wlidE by
EERYIEY) DAB, KU 20 min JGH H .
127 Western Blotting KrlllBERR{L Akt FRA AT
BB ER AR, 4 i B f VR AU BC 7 : Tris—HC1(0.5 mol/L, pH8.0)
2 ml;NaCl (1 mol/L.)}1 ml; NP-40 (10%)1 ml; H,0 3.45 ml; NaF
(0.2 mol/L)2.5ml; Na;V0,(0.2 mol/L.)0.05 ml; Complete , Mini
Cocktail Tabletl J, MBS H MR E 9 E . AR
il Bradford 3312 5 e &, H T AR EER BSA(4MEH
B )HRHEARMERLZR . 5B E 10%; BEFEARBIEE 0.75 mm;

BEARTERZR Ik BB, R 80 V, £HHA B, HE
HZE 100V, REVESERANE ZIEEEBRTE 1 cm B, K10
VKo FEHEHL R KA$E] : 100 V IEEFFE 60 ~ 90 min; MILA 5 ml
HARRE BN —H(RIT BRI Al PUiE), — MW E N
0.5 uVml, B THE 4 BICE T FFE LR 1% 1:2 000 8 HL6 A
HARHERE SRS S BRI B R G HiiE);
HE& ECM W (@ BNl i m b 2 e MK ) : B on?
PVDFEFRE 0.125 m! TAEM, 8 ml /KA ECM A i f1 B
WA 17 PVDF BERA X RIE R &, 88K 1~2 min J5 ik
WKk
128 SZRFE FHSAUILSIE B S EH#R (Mouse an—
ti- o —Sarcomeric actin )X} Fr4r B3 BI040 AT 458 , O
WU RIS AR BB PR, X RARE LA
kL, 255 B O NI B R i

FT-RHE -8 1 B TE 100 x J6% B TR
HEHL 10 NMREF , B NS4 BSR4 BRI ST T AY

SRR T HBSE B R R = ﬁ%@% x 100%. 18

TR AN, A s R AR A,

Image Pro. Plus 5.0 B R4 17 #4-R0 I B8 F- I B 28 BN 36
ZH7 YO 2 (B (10D, Integrated Optical Density ) 347 € & 4
BT, LA e SR e BN 45 B0 68 A TR R S TETRR Y R/, TR) 2 I
wO LA R Akt EEHME
1.3 %itor

BOE FIEIB + bR (2 £ 5)F0R , R SPSS(ver.10.0)
Gt HETEER T EZOMUREANBNEE LR
(S-N-K #£), B P<0.05 BREAFKITER L,

2 # R

21 BRBHFOIEEHSRELRERL

L LA 2 AR T, 4T (] 7 FE e SR I A AR Y Y
BB, BTEE , 4R T 0L AN R BRI 7 ~
10 d AT ARER B4 B AR 3, SR T 328 50~70
W/min, FER.LULLEHIEE S FBL
2.2 S PLbm AEL %o JE SHAC

L AT L T P P A £ O R, T kot R A R DL
HEAFN ., &R ER0NMEHRT
23 Z4EFART LDHASEHHEK

BE/EER OISR R T IDH WS E . £ HR A
N BB 4 8 B3NN (P<0.05); Ghrelin THIZH 5 H/R HHE,
LDH ¥ & 1 8 54K (P<0.05); THIA Wortmannin AL
46, LDH §8 B Ghrelin ZH Rt IRLHATBH B8 (P<0.05),
24 B FIME.SPLERRLR T 4 iR

H/R 4 48RAR T2 B B & T-%F B4 (P<<0.05) s il H/R+G
AT R BB H/R HK(P<0.05); i HR+G+W 41
FAT- R S5 BBAF] H/R+Ghrelin HRAT-ZR L B 185
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H/R+G 4.0 WI4RM LDH i ih &8 B i/, 4 HR+G+W
FHUS Ghrelin 382> LDH IR 5 9/E 2 2181 B A . £
Langendorff #E Wi B 1R K B BEABF S 0  09 R0+, 4 T
30 min RYBRIN, 4k 120 min BY MR TS , Ghrelin THi4H
DI ZE AR B E AR /N, LDH R 2 AHR 8 . IR
LR LRI, BRI A Al A s
HEERGEANRE XK AL IFst TRt s ge
LU Ghrelin B R B AR 4P FE A . LDH ¥ AT R BieCo UL
MR AR . BRI/FREFIR GRS — TR B BB
A A BEB R AL, B R A, S TR
FIBEIRS, BERA ST & BURHI4 T Ghrelin v] DI P
KFEEI KRR ATP BUFEIRY, ZSEIRER/R Ghrelin X 4ER4N
MRS RERER, HFRER@ET MG ROS WAL, LA
RUEAZ ATP ROTHREREIM  (BR R E— Tt ., SE/E
AT T LA A AR B AT, HT R 58 35%. i
EREUE S ZBTIMA Ghrelin T FAT 8 & REAL.O WA AE 50
%, {HEEMA Ghrelin ¥FET, A PI3K #0157 Wort—
mannin A2 HBUERET-RAVER . 58H Ghrelin 7] BB %
EBE/E A SO T2, WX —1E A T8 Wort-
mannin fTRRRT, #2278 GhrelinfI4HIARTYER 5 PI3K H %, Bt
/AR ARR T SRR EACIEERS B A i3 R
R REAR K, TRk L R IE L S TH
IR RN, AFFR R Ghrelin WA U MEGL L/ FFHE I
Skl oARATEAE L, 2S00 R e e R A
B FESRE/E R LI L) R B E/E 4 +Ghrelin ZHH BB 1L
Akt 5. BRLBE/RSE +Ghrelin 4.0 JLAR A P (OB ER
1k Akt FiRE U B I B 4T R A Bl B AR, T
HIA Wortmannin B SEES 2 BERRfL Akt ik BB 2K F LR
i, RO AnE TR BN, Akt 7 F PI3K B T,
PI3K o] {ff Akt &4 BERRILEL A TSR, HWA PIBK M)
7] Wortmannin/5 PI3K ZZFIHPH] , Akt KA BEGREGSE , T
SHESTAHAT S ENT RIS R BRI B iZ A BB L Akt IR
i5 o AL Ghrelin #H47 FURISRE/E FUEHBERR L Akt ik
TREIE . 70 Ghrelin i #1E P3K/AktEEMGI B E/E K
FRESHNAMET-MEE . AHRSERERVARLBRE/ESA
HBERAL AL FFE , HERARL, MAATEmA R, ©F
B FT 2 AR R A8 Pt o RS S i, TS 70T A AR AP0 Th
B8, AR R B | BREAT RSO LTS , FIBT AR Akt 1
Wit . SAEIRE B2 DA IR R LA TR 3 5]
2 30min A1 5 min, B BAEF AL X 4 h WEE. AT
Ghrelin T BERL Akt AFIK00 1w T4 H/R 41, UEH
Ghrelin EL A 50RFIEEBEIR L Akt FIVERT, T X —1EH 2
M7 T H/R MERIRY, RIS PI3K/Ak: BE 7 FOANTRI O] LASERE

XA RIHAT- R Z R, FFHEIER Ghrelin #1510 A140
MR- R RE A H e AL - i03T ROS BFE A LA R AR I 2k
PRI A BT SE4S U488 Ghrelin X0 LBV S/ SR
PR LRy, For i Bt 4n R T s, LK Xt 40 i
BRI .. B8 ARB5R S5 AT R4S R o7 AR
LEI7 N B I/ FERE AR A0 & A RIS PI3K/AK {5 51688
B EBA DIFFPE R, PI3K/AKt {55155 R A2 T 8RR 16T bt
M/FERE R GRS
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