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Abstract

With the refinement of diet and the augmentation of life stress, Taiwanese people are getting cardiovascular
diseases at a younger age. There have been breakthroughs in a lot of ischemic cardiovascular disease treatments,
including clinical drugs (vasodilator; Bblocker; calcium channel blocker) and cardiac catheterization intervention
(coronary bypass surgery; coronary angioplasty). Both cam improve ischemic heart disease (IHD) injuries.
However, IHD is primarily lethal.  Without prompt clinical treatment-caused circulation, severe cardiac problems
would probably become recurrent. Anyhow, with the progress of health care, regenerative medicine plies stem cell
characteristics, such as proliferation and differentiation, opening the door to prospective health care. Stem cell
therapy, which is extremely potential in medical treatment, can repair necrotic myocardium and advance new

Received: Aug. 25, 2017; first revised: Oct. 17, 2017; second revised: Jan.10, 2018; accepted: March, 2018.
Corresponding author: B.-C. Cheng, Department of Cardiovascular Surgery, Chi Mei Medical Center, Tainan 71004, Taiwan.



B EE - HEZR LRSI 3 452 /] 2018 49 /7 1—9 2

vessel circulation and cardiac contractility. Therefore, the objective of our study is to evaluate and apply protective
effects of the mesenchymal stem cells (MSC) co-culture with cardiomyocyte (H9c2) in oxygen-glucose
deprivation (OGD) that mimicked ischemia-reperfusion (I/R). The results showed that MSC can effectively inhibit
OGD-induced H9C2 death and enhance survival rate. It is expected that the co-culture with H9C2 can be an option
for clinical treatment of IHD.
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HOC2 K ELCHL4AfNE 5 American Type Culture Collection (ATCC, Rockville, MD, USA) - .0 JlL&RfEE:
BINEH 10% R4 25 mM Glucose » 2 mM L-Glutamine » 100 mM Penicillin & Streptomycin 1 DMEM
(pH7.4) BrEiRs -

MSC NJEEgaREar4liEiEE Lonza (Walkersville, MD,USA) B2&iAE7H 10% PR » 25 mM
Glucose » 2 mM L-Glutamine » 100 mM Penicillin % Streptomycin ) DMEM (pH 7.4) &K -
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4IRS 5% CO, ~ 3TCHE i HE# - FTAKINISIAIEIREE Gibco (Rockville, MD, USA) -
S HF e uimie Ak 0 A F RN

ISR EEMEHE (oxygen and glucose deprivation, OGD)f&E i 48 877 (ischemia-reperfusion,
IIR) = o RELHIAHAE LA 1x10° 2 4HAR S REAR 7Y 6 FLEFREIL (Corning, NY, USA )it » S5 EIRK -
FIFH ProOxC system( Biospherix, Redfield, NY, USA) E{EERIEH LG RS R AS(95% N, & 5% CO,) i
TTRFRRIEREN] - #e14H(Control) A58 24 /NEH R BN &A MUF S B & R &R ;&N 37C
21 %0, BFEF s S ERAE(/R)EANAEES &R B¢ Earle's Balanced Salt Solution (pH 7.4) » H5& 5 37
C(5%CO0; ~ 0.2%0, )E2&EH » #1T Ischemia » 5 /NiF% - FFx FIERNIA S 25 mM glucose -2 DMEM (pH
7.4) BN 37C FEFTESZE 21% 0, - f# 5 Reperfusion » B5E 24 /NF 5 R4 AIIE > OGD 5 /)NEE:
% B E3ERIIAE 25 mM glucose 2 DMEM(pH 7.4)7% & A [E&E #24HAM (1x10% cells) Transwell
insert (0.4 um pore, Corning, NY, USA)& A HL[EIEE -

sHBEAETT IR RS EER 1% - LL MTT(3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) (Sigma,
USA)Jutn - HIE RS - KR LR LAERERE Y 6 fFLIRIR » B 3T CRrBaMIEEIRRE 4T OGD
e MSC JafstEEn 24 /N - 4FLI0A 200 ul 5 mg/ml MTT 57 - B 37CEFEfRE 1/NFE - Lk
HRAGCHIA 1 ml DMSO- #5219 531 & 37°C REEFE A 10 7348 » 2Ly e et (Thermo Fisher Scientific,
Inc., Waltham, MA, USA) SHIIESE{E 490 nm -

z ~ DNA 8 & #

EEmiEH Promega /N E|AT#EfAL 2 Wizard Genomic DNA Purification kit(Cat No:A1120)# Hi i A
genomic DNA - ERa4iEfE4, 1A Nucleilysis solution J&f#«MHE » %0 A RNase » & 37°C ~ 30 538 LL
43fiE RNA-JI A protein precipitation solution 3 %t 0 EU_FJE RGN isopropanol i+ DNA I A 70%
JEREE SN rehydration solution i 4'CR&RLAELE DNA - DI ttEatHlE DNA R - ETEE
SKA3HTAG L Ethidium Bromide (1 ug/ml) Jutl) UV BZHE 2% (Photo-print type,Vilber Lourmat, France)gd
AR -

I ~ Flow cytometry ( PI stain)

AU EE R LUK A T0%KiSHEREE BB -20°C EE—HiE - 4HAEIA 1ml PI/Triton X-100 (#%
ZOEEE Pl=20 ug/ml, Triton-X 100=0.1 %, RNase A= 0.2 mg/ml ) » Z= 54yt 30 434% » L. Novocyte 77
4R (ACEA Biosciences, USA) (G Y&l - FRBIAHAEERRCH 2 8 & 488 nm &+ 35 R U ss
JR o BABL FL3(625 nm) {H I gs s Yeaflsk - 4HAfLU Y 10,000 f - Aifi LA NovoExpress #ifg oy
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1T Blocking [HIE - BT —4RIIASAYEERS - 1 Caspase-3 (Cell Signaling technology, MA,USA) K B-
actin (Santa cruz Biotechnology, CA, USA) HiiEfmfELfE 5% non-fat milk/PBS-T H1, 5 shaker F 4AC#R2E[F
X = LA Anti-rabbit 5 Mouse 1gG-Horseradish peroxidase (HRP, Cell Signaling technology) #:{T — 4k
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22 o HEUREA <~ Enhanced chemiluminescence substrates (ECL substrates, PerkinElmer, USA), AKX FE 1 57
#FE B 2L Hyperfilm ECL film (Amersham Bioscience, IL, USA) Ep:EER.
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FrAE N E Epss R R EE e DU EL 7= (Mean + Standard error of mean) 7R F#i LA Sigma
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&5 > &SR F P<0.05 ofHE AT LIVES -
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DA E

H9c2-Control H9c2-Control+MSC
H9c2I/R H9:2I/R+MSC
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H9C2-Control: TE & HIC2 .L:fL4HHE » HIC2-Control +MSC:1E % HIC2 0L 4R Bl i B dp4 g 3 [F] k2
& » HIC2+I/R: HOC2 . L4458 T ischemial/reperfusion injury » HOC2 I/R+MSC: HIC2 .0 HL4fE4s T
ischemia/reperfusion injury 7821 MSC 4fifidL[EIzE - (ILARfEZ 200X)
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