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Effects of dexmedetomidine on ischemia/reperfusion-induced mitochondrial injury in a rat

ex vivo lung model
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[Abstract] Objective: To evaluate the effect of dexmedetomidine on ischemia/reperfusion-induced mitochondrial injury in a rat ex
vivo lung model. Methods : Sprague-Dawley rats were randomly divided into four groups (n=6 each) : control group (group C) ,ischemia/
reperfusion group (group IR) , 1 nmol/L of dexmedetomidine group (group D,)and 10 nmol/L of dexmedetomidine group (group D). An
interleukin 2(IL-2)ex vivo lung perfusion system was used to establish a rat lung model of ischemia-reperfusion injury. Airway pressure
(R..) , lung compliance (Cy,.) , perfusion flow (Vy)and pulmonary venous oxygen partial pressure (Pa0,)were recorded at four points in
time: the end of balance (T,) , 0 min (T,) , 30 min (T,) and 60 min (T;) of reperfusion. Lung injury was assessed by histopathological
changes and lung wet/dry (W/D) weight ratio. The levels of lactate dehydrogenase (LDH) , superoxide dismutase (SOD) ,
malondialdehyde (MDA) , reactive oxygen species (ROS) , and adenosine triphosphate (ATP) were measured. Mitochondrial swelling
and mitochondrial membrane potential (MMP ) were measured. Results: Compared with group C, the pulmonary function of group IR,
Dy, and Dy, worsened. LDH activity increased, as well as the content of ROS and MDA. SOD activity and the production of ATP
decreased. The level of mitochondrial swelling increased , and mitochondrial MMP decreased in group D, and Dy,(P < 0.05). Compared
with group IR, the pulmonary function of group D, and D, was improved, and pathological changes showed that lung injury was
significantly reduced. The activity of LDH decreased, content of ROS and MDA decreased, SOD activity and ATP production

increased , mitochondrial swelling decreased , MMP increased (P < 0.05). Compared with group D, the pulmonary function of group Do
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was improved, R., and LDH activity decreased while SOD activity increased, and mitochondrial swelling reduced (P < 0.05).

Conclusion : Dexmedetomidine can alleviate lung ischemia/reperfusion injury in a rat ex vivo lung model, and the mechanism may be

related to alleviating mitochondrial injury and oxidative stress.
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KCI 50, KH,PO, 2, HEPES 10, pH 7.4, %22 ki {4
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(mitochondrial membrane potential , MMP) .
1.3 %itFEak

JSPSS 19.0 F A BEAT ST 34T, 5 2R LI Hf+
P22 (x =+ 5) 3R, AL R 5 22 0017 e e 4 ) 22
5t , SNKVEAT 22 8 A, i D RE 4 Ak 2 52 ) i
(875 22 T BEATSETT 30T, P < 0.05 Fn 2 A 5t
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B IR, FHEEVE 30 min(T,) UG D 41RT Dy
20 Vi, Co 1 PaO, Y94 B B4R 57, R, B B FEAG. 5D,
ZH A HE L -9 VE 60 min (T,) I} Dy 20 R, B @ PR
(P<0.05,%1),
22 MALZIRIEFERE
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Table 1 Effect of Dex on pulmonary function after LIRI

(x+5s)

20531 Ty T T, Ts

Vi(ml/kg)

C4 2.13£0.13 1.93 £0.16 1.72 £ 0.13 1.53+0.12

IR4H 2.22 £0.17 1.33 £0.14° 0.99 +0.12° 0.61 +0.12°

D/#H 2.19£0.20 1.40 £ 0.09° 1.16 £ 0.16" 0.96 = 0.15"

D 2.16 £ 0.13 1.48 +0.17* 1.28 £0.15" 1.10 £0.11*
Cayn(mL/cm)

C# 0.55 £ 0.05 0.48 + 0.05 0.43 £ 0.05 0.38 +0.03

IR 0.55 £ 0.06 0.28 £ 0.06" 0.21 £ 0.06* 0.12 + 0.04

D/ 0.56 + 0.05 0.40 = 0.08" 0.33 £ 0.05" 0.26 = 0.05"

D4 0.54 £ 0.04 0.41 £0.03" 0.36 = 0.03" 0.32 +0.10"
Pa0,(mmHg)

c4l 234 + 14 221 +12 230 = 17 199 + 22

R4 224 + 15 137 £ 10° 146 £ 9 87 + 14

D2 239+ 12 169 + 14 177 + 13" 135+ 20"

D 233 +21 175 + 26" 183 + 31" 157 +29*
R..[emH,0(mL-s) ]

c4 0.30 £ 0.02 0.32 +£0.02 0.33 +0.03 0.35+0.03

R4 0.30 £ 0.02 0.35 +0.02* 0.41 = 0.02* 0.58 = 0.08"

D2 0.33 £0.02 0.34 £ 0.02 0.40 = 0.02 0.47 £ 0.06™

D 0.32 +0.03 0.34 +£0.02 0.36 + 0.03" 0.39 + 0.03"

5 CHIE,"P<0.05; 5 IRAH I, P<0.05; 5D dH L, P< 0.05(n=6) .
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Figure 1 Effect of Dex on histopathological changes of lung tissue after LIRI (HE staining, x100)
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Figure 2 Effect of Dex on LDH activity in perfusate at

the end of reperfusion
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IR A2k B3 (P<0.05), SIRAMI,D 4
1 Do 21 W B AR A /L, 156 BH 20 7 1% Jirb i A 3
B, ATP A= BEHA 38 I, D HE AR MMP B F+(P <
0.05) o DiZH MR AR AL HE DAL/, 2 AR i ik i
JE 5 D AHAH IR (P < 0.05,513)

I B

FERASAE b, (LR Al RIS b T RT AR B, ATP
FEIMT & A i 405 , AE RS AR R v Pl T 40 AR R A
PR SIRMKE , 77 A A US54 Pk T
TR, Ml — 2 N E . IR 35145 5 8506 4R
)ik d A B, R A B AR A A, I T AR 3 A AR AL
YA ROS A . 455 TAE AN KRR, &
EREE PN O ) IR RN S A LT
2R A IE 15 ME L L (mPTP) S 4 JF i, MMP
R, 5| Z SRR T RERRRS , S EATP & Wiz i, e
IRRE I AT , S A b ik, B2 B (2 3R ¢ A4

#*2 Dex ¥} LIRL/FRfiZEZ W/D LLEF1 SOD MDA .ROS 7K T B #50
Table 2 Effect of Dex on lung tissues Wet/Dry weight ratio and content of ROS, MDA and the activity of SOD after IR

(xxs)
205 W/D HAE SOD(U/mg) MDA (nmol/mg) ROS(a.ux10*)
C4H 591 +0.77 489 + 53 0.86 + 0.25 1.47 £0.12
R4 9.74 + 1.10° 296 + 46° 2.06 + 0.40° 4.49 +0.57
D4 6.82 +1.62°" 350 + 30° 1.26 £0.31°% 2.54+0.35%
Dol 717 +1.87° 455 + 254 1.05 +0.23° 2.18 +0.45™%

HCHH, P<0.05; 5 IRAHLEE, *P<0.05; 5 D4 HE#E,*P< 0.05(n=6) ,
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Figure 3 Effect of Dex on mitochondrial swelling level (A ), mitochondria membrane potential (B) and ATP concentration

in lung tissues(C) after LIRI
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