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Dexmedetomidine preconditioning protects isolated rat hearts against

ischemia/reperfusion injuries and its mechanism
JIANG Cuicui, XIA Manli, WANG Min, CHEN Shipiao ( Jiaxing University College of Medicine, Jiaxing
314001 , China)

[ Abstract] Objective: To investigate the protective effect of dexmedetomidine ( Dex) preconditioning
against ischemia/reperfusion ( I/R) injuries in isolated rat hearts and its relation to mitochondrial
permeability transition pore ( mPTP) and mitochondrial ATP-sensitive K* channel ( mitoK,, ).
Methods: The hearts of male SD rats were isolated to mount on the Langendorff apparatus and subjected
to 30 min global ischemia followed by 120 min reperfusion. The isolated hearts were treated with Dex (10
nmol/L) before ischemia for 15 min. The left ventricular hemodynamic parameters, coronary flow ( CF)
and the lactate dehydrogenase ( LDH) release in the coronary effluent at 5 min reperfusion were

measured. The formazan content was assayed to determine the myocardial viability at the end of
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reperfusion. Results: Compared with normal controls, I/R markedly decreased the left ventricular
developed pressure and CF during the whole reperfusion period and the formazan content; while the left
ventricular end diastolic pressure and LDH release were significantly increased. Dex preconditioning
markedly improved the myocardial viability and cardiac function (P <0.01) ,which were reversed by the
treatment with both atractyloside (20 wmol/L before ischemian ), an opener of mPTP, and 5-
hydroxydecanoate (100 wmol/L at the beginning of reperfusion) , an inhibitor of mitoK p, for 20 min.
Conclusion; Dex has protective effect against I/R injuries in isolated rat hearts, which may be related to

inhibiting the opening of mPTP at the beginning of reperfusion and activating mitoK ,,, before ischemia.
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L3 OLIV/R Bl s RO
Tkl /R S5 AL, BC JEAE Langendorff
FETL LS BV 20 min, PRS2 20 min f5 15 1E
I 30 min AEER I, R 120 ming
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Dex + Atr 2 : [7] Dex THAMFRA ,{H T F3#E 317 20
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FWAGIIRERIREM R 1 7R, 25 2H 1 K B i ik
fith 7t Bk % 7 . LVDP } LVEDP 2= 5 7 W 3 1%
SIEH XTI Fe g, VR 4P v 0 0 5k ik i
= LVDP BB FFE(P <0.01) , 1 LVEDP
WERIN(P <0.01) ; Dex (10 nmol/L) i 4k ¥
15 min Y78 55 /R X} etk & M LVDP [
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Table 1 Effect of dexmedetomidine (Dex) preconditioning on coronary flow and left ventricular systolic

and diastolic function in isolated rat hearts subjected to ischemia/reperfusion (n=9,x +s)

PP P 1

7[‘,:5
e ARl E 30 min 60 min 90 min 120 min
SEE KL/ %o I AT ( ml/min)
Con 100(7.35+0.22) 97.32 +10.14 95.76 +8.36 94.73 + 8.72 92.84 £7.94
I/R 100(7.42+0.37) 72.39+ 9.35"" 61.54+8.72"" 49.38x 6.72°" 41.74+7.53""
Dex 100(7.23 £0.72) 91.72+ 8.73"  83.58 +7.95"  71.73 + 9.74" 65.35 +8.93*
Dex +5-HD 100(7.55+0.46) 79.32+ 7.58"* 64.51+7.75*" 53.75+ 6.93"* 46.06+6.32""
Dex + Atr 100(7.29 +0.58) 74.78 + 8.34"* 60.35+7.84"* 48.54+ 7.93"* 42.97+7.48""
LVDP/ % B 1L HT (mmHg)
Con 100(93.27 £9.41)  94.58 £10.06 92.07 +9.48 91.23 +10.32 89.48 +8.93
I/R 100(94.36 £8.38) 78.24+ 9.83*" 64.53 £8.74*" 53.46+ 9.43"*  47.87+7.47""
Dex 100(94.93 £9.37)  90.34+ 9.87*  82.38 £8.94*  75.94+ 9. 02" 66.48 +8.35"
Dex +5-HD  100(92.38 £8.41) 81.37 + 9.42 70.56 £+8.48** 62.39+ 9.04"*  53.64£7.93*"
Dex + Atr 100(93.63 £9.48) 76.93 £10.02*  63.76 £9.37** 55.87+ 8.74"*  48.92£9.36""
LVDEP/mmHg
Con 6.59 £0.34 8.23+ 0.91 9.04 +0.89 9.53+ 1.05 9.32 +0.97
I/R 6.32+0.42 24,98+ 3.84"" 26.32+2.84" 26.48+ 3.02°" 27.04+2.93""
Dex 6.94 +0.51 13.37+ 1.54" 1572 +1.05™  15.83+ 1.86™ 16.15 £1.82"
Dex +5-HD 6.84+£0.65 22.72+ 3.17%" 24.24£3.04*" 24.87+ 2.68°* 25.17£3.94*"
Dex + Atr 7.02+0.72  25.32+ 3.16%° 27.63£2.96*" 27.42+ 2.30"* 27.57£2.86""

IEH X IR (Con) L, ™" P <0. 015 Sl ARG (/R) 1L,"P <0.05,"P <0.01; 5 Dex Fikb3HLH

(Dex) I, *P<0.05,"* P <0.01.
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+Dex
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FEEEROIHL (VR) e, ™ P <0.01; 5 Dex i b 2

Z(Dex) L, **P<0.01(n=9,x+s).

1 Dex A& 2 3t I/R & JE formazan 2%

89 R

Fig.1 Effect of dexmedetomidine,5-hydroxy-

decanoate and atractyloside on the

formazan content from the isolated rat

hearts subjected to I/R
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W T WA kR LDH s 1 S0 e 21
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IEH X B2 (Con) FE, ™" P <0.01; 5k i/

PR 41 (/R) [, " P <0.01; 5 Dex Fikh ¥
H(Dex) b, " *P<0.01(n=9,x+s).

B2 Dex a4t st /R & BE AR & &

LDH #%a
Fig. 2 Effect of dexmedetomidine on the LDH
activity in the coronary effluent from

the isolated rat hearts subjected to I/R
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TR 4 R 28 U B 485 M O R e B T
5-HD A3 K PR FIH RN A BIHGH T Dex
TARFR (1 0 LA B0V T, 1 — 25 3 7 R a7
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FERY mPTP AIFICA 50 X — & B0 A
FARP AL LR 25 B e PR AL 107 R
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