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Effect of Dexmedetomidine Pretreatment on Oxidative Stress Response and Apoptosis
During Lung Ischemia-reperfusion in Rats
KONG Lan',BAI Yu' ,HAN Shengna’( 1.Departmem of Anesthesiology ,the Affiliated Tumor Hospital of Zheng-
zhou University , Zhengzhou 450008 , China ;2. Departmem of Pharmacology , Basic Medical College of Zhengzhou
University , Zhengzhou 450002, China)
ABSTRACT Objective To evaluate the effects of dexmedetomidine on oxidative stress response and apoptosis during
Methods

groups (n=16 each) using a random number table: sham operation group ( group S), group IR, and dexmedetomidine pretreat-

lung ischemia-reperfusion (IR) in rats. Forty-eight adult male Sprague-Dawley rats were randomly divided into 3
ment+IR group (group D) .Dex medetomidine was injected at 25 wg - kg™' 20 min before ischemia in Dex group.The equal volume
of 0.9% sodium chloride soution was injected into groups and group IR, respectively.Rats were euthanized 2 h after reperfusion.
The left lung tissue was extracted. Wet lung weight and dry lung weight (W/D) and total lung water content (TLW) were tested.
Morphology of lung tissue was observed.The left lung tissues were removed for determination of malondialdehyde (MDA) content
(by thiobarbituric acid method) and superoxide dismutase (SOD) activity (using xan-thine oxidase method).The bel-2, bax and
Caspase-3 protein expression was detected by Western blotting. Results Compared with group S, W/D and TLW of the lung
tissue in the other two groups were all significantly increased (P<0.01).Compared with group IR, W/D and TLW of the lung tis-
sues in group D were all significantly reduced (P<0.01).As compared with group S, MDA was increased and SOD decreased
bax and Caspase-3 protein expression increased, bel-2 protein expression decreased in the lung tissue of the other two groups ( P<
0.01).As compared with group IR, MDA decreased and SOD increased more significantly in group D (P<0.01), bax and
Caspase-3 protein expression decreased and bel-2 increased more significantly (P<0.01). Conclusion Dexmedetomidine can
alleviate lung IR injury in rats, and the mechanism is related to inhibition of oxidative stress response and apoptosis.
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IR 41 16 5.99 +0.417! 4.71£0.39 "
D4 16 5.30£0.12"'*2 4.23+0.21°'*2
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Compared with S group, ™' P < 0. 01; Compared with IR
group, **P<0.01
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5 Srkis, *'P<0.01;5 IR A, “2P<0.01
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o, FIREZ RSN 2, H AT C A I H G B i -
TS R A E S8 05 A R A7 A3 AR HLH S5 4
SR IO AT ) S E AT 6 PR T R A A B T A B O 1 4
A HETT R BRI IR 2 R 2,
WA FE IR R FH A SEFE K TlAk 3875 =X, DL $230 I
PRECER, B ML A S IR e B S0k e e
BI-FBRIMAT 20 min 25T 47 S 4EPKE 20 pg - kg™, 2
FACABE ST R FH o B EPPINGER™ 32 2 57 K B it fke
IM-FRRE AR 45 R B IR 4 ifiZH4 W/D TLW £
Thin B U 50 35 kA= B B A5 0 1 i 2 | o
R BRI R - P 3 50 1 S R o A T, D 4 Ml 1 41
R 15 A A T TR 41, 38 A7 SEFEKOE RBIR G i 41
g,

AN = A N7 | (IREERT SRS R NN E=WENEEE ey 'Y
W% R RE h Z NN g R 5 A A 3k & A B
i AR 7 A KA A B A ) 1 O
FAALP " SOD SR P B A BT AL R A
FH JE I BRI, T LUK B 3 04k 7™ 1 (4 MDA 5§ ) 15
A AL ERIK T B A A R BT 20k el A
PR BN, DR3P 0 L G 32 5 47 , L 1 s A T e AL
ARIEBRE A RIEMAE S . MDA i A B2 S Al
ARG o 2k 480 Ak 2 I ) R RE T 422 Jz bl 40 i 463 45 1)
B ARAFTE R, 5 S 4R, TR ZH M 4140 MDA 5
R TEE, SOD I 1 BH 8 BRI, 156 BH R U 5k 1t - 1
B S A E AN N 2 5 ;D A2 21 MDA
S A IR A, SOD JHMEIA W4 IR 40T, 12
TN AT FEFERK E T B8 A 417 1] ST I 8y e K B
S i - PV T A0

W0, 76 IR B0k, 40 i T 2 P v e 4
PER Y AL G R BN E N F Ui 1
it e o - PR B A0 v LA AR bel-2 T bax
ST AP T AR B B bel-2 4R R C B
A B WS AN A TR, bel-2 A R 30 08 T4
FHRERE bax FTa&HL, P AL T PR A, Sl - P



- 320 -

Herald of Medicine Vol. 38 No. 3 March 2019

S L P X AP A, B AR C R R
AN, IS caspase P T 3R AR BT , A& A 400
TS AR AR, 5 S 4B TR
AR FRUITZHZY bax | caspase-3 Fih & TR BT, bel-2 %
IR AR S, $ 7 Gfe I - P08 T T ol it 2 2 4 e
AT, D 4K BN 2H 4 bax  caspase-3 ik H I i 8¢
IR 4UIK, bel-2 Kk i W AL IR 41w, #7847 LB
FE AT LM 2 T

SN, A SEFEIRE T LA o 410 ] S A 1 R B K
290 00 T AU A UM e I - PR 40

SE 3k

[1] DENG C,ZHAI Z,WU D,et al.Inflammatory response and
pneumocyte apoptosis during lung ischemia-reperfusion in-
jury in all experimental pulmonary thromboembolism model
[J].Thromb Thrombolysis,2015,40( 1) ;42-53.

(2] T3 diifg SREL ¥ 35, 55 A7 S FTIKE X oK B e i, -Fi
FETEAR T AL WA [ )] i AR PR S 2 3, 2014, 34 (9)
1066-1068.

[3] KONISHI T.Brain oxidative stress as basic target of antiox-
idant traditional oriental medicines [ J ]. Neurochem Res,
2009,34(4) . 711-715.

[4] EPPINGER M J,JONES M L,DEEB M, et al. Pattern  of
injury and the role of neutrophil in reperfusion injury in the
rat lung[ J].Surg Res,1995,58(6) ;276-280.

[5] JIANG L,LI L,SHEN J, et al.Effecl of  dexmedetomidine
on lung ischemia-reperfusion injuryl [ J]. Mol Med Rep,
2014,9(2) :419-426.

[6] CAIY,XU H,YAN J,et al.Molecular targets and mecha-
nism of dexmedetomidine in treatment of ischemia/reperfu-
sion iniury[ J |.Mol Med Rep,2014,9(5) :1542-1550.

[7] GU J,CHEN J,XIA P,et al. Dexmedetomidine  attenuates
remote lung injury induced by renal ischemia-reperfusion in

mice[ J ]. Acta aesthesiol Scand, 2011, 55 (10): 1272 -

[9]

[10]

[11]

[12]

[13]

[15]

[16]

1278.

HE F,XU B L,CHEN C,et al. Methylophiopogonanone A
sup-presses ischemia/reperfusion-induced myocardial apop-
tosis in mice via activating P13K/Akt/eNOS signaling
pathway[ J].Acta Pharmacol Sin,2016,37(6) :763-771.
FANG J,HU F,KE D,et al.N- dimethylsphingosine attenu-
ates myocardial ischemia-reperfusion injury by recruiting
regulatory T cells through P13K/ Akt pathway in mice[ J].
Basic Res Cardiol ,2016,111(3) :32-34.

iK1, &tz ATROT , %5 INK {5 53l % A1 p38MAPK {5
53 [ A N ALk 38 2 g v R R LR 1
TR A ER[T]. AR 2 4435, 2016, 36 (2) -
219-222.

STOOPS W W,HATTON K W,LOFWALL M R, et al. In-
travenous oxycodone , hydreeodone , and morphine in recrea-
tional opioid users: abuse potential and relative potencies
[ J].Psychopharmacology ( Bed) ,2010,212(2) :193-203.
ESE i Jk ik, 45 PI3K/ Akt/GSK. 3B 155+ % 1F
G A BRI DR B JUL R i PR TR A O R RO T -
RS T AR 23,2014 ,34(10) : 1237-1240.
XA, AR, TE 5, 4. P13K-Akt ,mira-KATP i i
K mPTP FEBTHEHARTT J5 A B2 O B WL B3R 1 97
FEAO R B[] R BR2,2015,43 (1) :46-50.
HATCHER H C,TESFAY L,TORTI S Vet al. Cytoprotee-
tive effect of ferritinh in renal isehemia reperfusion injury
[J].PLoS One,2015,10(9) :138-140.

AHMAD A,OLAH G,SZESNY B, et al. AP39, A mitoehon-
drially targeted hydrogen sulfide donor, exerts protective
effects in renal epithelial ceils subjected to oxidative stress
in vitro and in acute renal injury in vivo[ J ].Shock,2016,
45(1) :88-97.

HANCI V,EROL B,BEKTAS S, et al.Effect of dexmedeto-
midine on testicular torsion/detorsion damage in rats[J].

Urol Int,2010,84(1) :105-111.





