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[ Abstract ] Objective  To investigate the protective effect of dexmedetomidine preconditioning on ischemia-
reperfusion injury ( MIRI) in isolated rat hearts and its potential regulatory mechanism via the connexin 43 ( Cx43)/
mitochondrial ATP-sensitive potassium channel ( mito-KATP) signaling axis. Methods The isolated heart Langendorff
perfusion model was used. The random number table method was used to divide 50 isolated hearts into 5 groups (n=10/
ischemia-reperfusion + dexmedetomidine

control ( Blank group ), ischemia-reperfusion ( I/R group ),

group ) :
preconditioning (I/R+Dex group) , ischemia-reperfusion+dexmedetomidine preconditioning+mito-KATP channel blocker 5-
HD (I/R+Dex+5-HD group) , and ischemia-reperfusion+mito-KATP channel blocker (I/R+5-HD group) groups. The rat
model of isolated myocardial ischemia-reperfusion injury was prepared by stopping perfusion for 30 min and reperfusion for
120 min. The Blank group was continuously perfused with K-Hsolution for 180 min. The I/R group was perfused with KH
solution for 30 min, stopped for 30 min, and then perfused with KH solution for 120 min, causing MIRI injury. The I/R+
Dex group was perfused with KH solution containing 10 mg/L dexmedetomidine for 30 min , stopped for 30 min, and then
perfused with KH solution for 120 min. The I/R+Dex+5-HD group was perfused with KH solution containing 10 mg/L. of
mito-KATP channel blocker S—hydroxykulanic acid (5-HD) for 15 min, perfused with KH solution containing 10 mg/L of
dexmedetomidine for 15 min, stopped for 30 min, and then perfused with KH solution for 120 min. The I/R+5-HD group
was perfused with KH solution containing 10 mg/L of 5-HD for 30 min, stopped for 30 min, and then perfused with KH
solution for 120 min. Triphenyltetrazolium chloride staining was used to detect the proportion of cardiac infarction in each
group. The expression of Cx43 in rat hearts from each group was detected by immunohistochemistry. Western blot was used
to detect the heart expression levels of p-Cx43 in each group. Results Compared with the Blank group, the myocardial
infarction area of the I/R, I/R+Dex, I/R+Dex+5-HD and I/R+5-HD groups were significantly increased, and the
expression levels of Cx43 and p-Cx43 were significantly decreased. Compared with the I/R group, the area of myocardial
infarction in the I/R+Dex and I/R+Dex+5-HD groups were significantly reduced, and the expression levels of Cx43 and p-
Cx43 were increased. Compared with the I/R group, the area of myocardial infarction in the I/R +5-HD group was
significantly increased, and the expression levels of Cx43 and p-Cx43 were significantly reduced.Compared with the I/R+
Dex group, the areas of myocardial infarction in the I/R+Dex+5-HD and I/R+5-HD groups, were significantly reduced,
and the expressions of Cx43 and p-Cx43 were reduced. The differences were statistically significant (P < 0.05).
Conclusions Dexmedetomidine preconditioning can promote the expression and phosphorylation of Cx43, and the opening
of the mito-KATP channel, and reduce ischemia-reperfusion injury of isolated hearts.
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Figure 1 Real-time monitoring of left ventricular contractility

(LVP) of isolated rats hearts of in each group
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Figure 2 Comparison of hemodynamic parameters of isolated rat hearts in each group
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Figure 3 Results of TTC staining

Dex+5-HD 200 I 4.0 LA S8 171 AR B db B AIG, I/R +
5-HD 4.0 E .0 LR ZE T AR B S v, 25 S 3 L
A4 X (P<0.05) , 5 I/R+Dex AL, I/R+
Dex+5-HD £ . I/R+5-HD 4.0 i .0 AILAE AE 1 AL BH
WA, Z R EA SRR X (P<0.05) , ILE 4,
2.3 ZAXRBEOREONALRRERGIER
ST N

HE Je B 255 an& 5 Fros, Blank 250 E 40 iU B
AR, A AL, B 2008 Wi T 3%, O WLEF 4EHES)
V) S A LB 2 S /R 4O O LT 4 HE S 3K L
STARRAHL, B 2 B A 0 B4, A B ] J5 3
S I 5, K e P B P g 9 Vi T 0 A
545, R IMZ AT 2 1/R+Dex 4, 1/R+Dex+
5-HD ZHLCoIE O LA B4 405 B B [ /R A3 A
[ 09982 , 3F H /R +Dex 20 (4955 BE 4 43 1L /R +
Dex+5-HD 48 B ZZf# ; 1/R+5-HD 410 ik 490 UL
Pife

LB W88 45 21 K R0 AL 4 200 Tl 205 A i A
il 6 FitzR : Blank ZH.0 JIE O WURS SO B, 20 WLEF 4
HEZ R | fe A% MR IE 5, Zeobr AR I 25 ¥ T 725 Fn gk
R H ; /R A0 JJEC WLEF 4 1 30K T FR 0 v e 2R
G MR B K, A R 2 e € 5 [ 4 W b, 4R
AR K I L S P A M RE AR M IS 25

50
ac
g —
a
= 40 A -
e
s 3
KE 304 T
= ab
B
=2 207
5 8
£
2 104
S 10
S
0 T
A B C D E

:A:Blank 41;B. /R 41;C.I/R+Dex 41;D:I/R+Dex+5-HD
4H;E.I/R+5-HD 4, 5 Blank M It,*P<0.05; 5 I/R #
k,"P<0.05;5 I/R+Dex AU, “P<0. 05,

B4 252 R A O O R B T BR LA
Note. A, Blank group. B, I/R group. C, I/R+Dex group. D, 1/
R+Dex + 5-HD group. E, I/R+5-HD group. Compared with
Blank group, *P<0. 05. Compared with /R group, "P<0. 05.
Compared with I/R+Dex group, “P<0. 05.

Figure 4 Comparison of myocardial infarction

area in isolated rats hearts in each group
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Figure 5 Results of HE staining
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Figure 6 Observation results under electron microscope
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Figure 7 Comparison of the coronary flow and the content of ¢Tnl in the coronary leakage of rat isolated hearts in each group
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Figure 8 Expression of Cx43 in the isolated rats hearts in each group
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Figure 9 Phosphorylation of Cx43 in the isolated rat hearts of each group
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