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Identification of miRNA in Dexmedetomidine-Induced Cardioprotection
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We studied differentially expressed mRNAs and miRNAs after DEX
administration in rat hearts by comprehensive analysis. Additionally, bioinformatics analysis was
applied to explore candidate genes and pathways that might play important roles in DEX-induced
cardioprotection. The results of microarray analysis showed that 165 mRNAs and 6 miRNAs were
differentially expressed after DEX administration. Through bioinformatics analysis using
differentially expressed mRNAs, gene ontology (GO) terms including MAP kinase
tyrosine/serine/threonine phosphatase activity and pathways including the p53 pathway were
significantly enriched in the down-regulated mRNAs. On the other hand, no significant pathway was
found in the target mRNAs of deregulated miRNAs. The results indicated some possible key genes and
pathways that seem to be of significance in DEX-induced cardioprotection, although miRNAs seem to be

unlikely to contribute to cardioprotection induced by DEX.



IRI IRI
DEX a2
DEX IRI
eNOS mitogen-activated protein kinase (MAPK)
RNA (miRNA)  21-23 RNA
miRNA
DEX
miRNA
DEX mMRNA  miRNA
DEX
@
Wistar (250-350 9)
(2) in-vivo IRI
25 60
©)
in vivo DEX 1
DEX n=7 DEX 30
IRI
DEX mRNA  miRNA 2
DEX n=5 DEX 30
©) (15)
TTC IS
(5) total RNA
small RNA total RNA
(6) mRNA, miRNA
©) total RNA 3D-Gene Rat Oligo chip 20K, 3D-Gene Rat miRNA Oligo chip
( ) mRNA  miRNA P<0.05,
> 1.5
(7) miRNA
miRWalk2.0 miRNA
mRNA
miRNA
(8) GO, KEGG
DAVID6.8 GO  KEGG
(9) PPI
STRING Ver.10.5
PPI Cytoscape3.7.0
(10) miRNA/mRNA
miRNA Cytoscape3.7.0
(11) gRT-PCR
gRT-PCR
(1) DEX in vivo IRI
30 DEX IS ( :57% + 3%, DEX 1 28%
= 5%, p = 0.0002)
(2) DEX mRNA, miRNA
DEX 165 mRNA ( 1 14, 1 151)
miRNA 6 miRNA ( : 3, :3)



(3) miRNA

3 MIRNA 2078
miRNA 1671
miRNA
19 miRNA
@) (MRNA) GO, KEGG PPI
mRNA GO
Ribosome PPI
mRNA
MAPK
KEGG
PPI 4
Atm  p53 signaling pathway
©) miRNA GO, KEGG
miRNA/mRNA
3 miRNA 19
GO KEGG
PPI 1
2 mRNA miRNA
3 miRNA 1
(6) gRT-PCR
MAPK
gRT-PCR DEX  Duspl
+ 0.13, DEX : 0.40 = 0.06, p = 0.0031).
1

MiRNA

KEGG

GO

p53 signaling pathway

PPI

miRNA/mRNA
Duspl
(Control :1.00

Yoshikawa Y, Hirata N, Terada H, Sawashita Y, Yamakage M. ldentification of Candidate

Genes and Pathways in Dexmedetomidine-Induced Cardioprotection in the Rat Heart by
Bioinformatics Analysis. Int J Mol Sci. 2019 Apr 1;20(7). pii: E1614. doi:

10.3390/i jms20071614.



€y

@



