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Mechanical stretch induced by high blood pressure is an initial factor laeding to cardiac
hypertrophy. The use of cDNA microarrays has made it possible to simultaneously analyze
stretch-induced gene expression in cardiomyocytes. Neonatal rat cardiomyocytes were cultured on
malleable silicone dishes and were stretched by 20%. We compared the transcript profiles of
cardiomyocytes under mechanical stretch for 60 minutes by hybridization of cell-derived cDNA to
DNA probes immobilized on microarrays. The microarrays contained probes for 480 known genes
including signal transduction, cell cycle regulators, cytoskeleton and cell motility, and so on. Eighteen
genes were indentified that showed significantly differential expression in response to mechanical
stretch in cardiomyocytes. Of the represented genes expressed, endothelial nitric oxide synthase (eNOS)
genes was the most interesting one. Northern blot and western blot analysis further quantified the
expression of eNOS gene. Mechanical stretch also increased constitutive NOS activity and NO
production. Our results indicate that mechanical stretch induces eNOS gene expression thus increases

constitutive NOS activity and NO production in cardiomyocytes.
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Form 1

Putative Gene Name Ratio of stretch/ctrl
Nitric oxide synthase 1.70

UPA 72.00
Prefoldin 4 38.00
Chemokine(C-C motif) receptor 2 32.00
P19(cyclin-dependent kinase inhibitor 2D) 31.50
Purine-rich element binding protein A 28.00




Transducer of ERBB2 20.00
Bcl2-alpha 17.00
Ciliary neurotrophic factor receptor 9.00

EIF4E 8.00

Transcriptional activator SNF2a 7.67

Keratin 7 6.30

Early growth response protein 1 4.00

Glucose-6-phosphate isomerase 2.75

Keratin 19 2.43

Form 2

Putative Gene Name

Ratio of stretch/ctrl

Tumor suppresser protein DCC precursor(neogenin) 0.41
ATP-dependent DNA helicase 11,86 KD subunit 0.29
Neural-cadherin precursor 0.20
Glutathione S-transferase 12 (microsomal) 0.13
Excision repair cross-complementing rodent repair

deficiency, complementation group 5 008
Arginine methyltransferase 0.07
mutL. homolog 1 0.06
MLH1 0.06
PML-2 0.05
Cyclin H assembly factor 0.05
Tumor necrosis factor (ligand) superfamily, member 10 0.04
Glutaredoxin 0.04




PKD 2 0.04

Tumor necrosis factor, alpha-induced protein 6 0.03

Insulin receptor precursor 0.02
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