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Effects of isoflurane preconditioning on p38 MAPK

in a rat model of myocardial ischemia-reperfusion

XIE Hong, WANG Chen’, QIN Qin, LIU Xia, ZHU Jiang. QIAO Shi-gang, JIANG Lin
(Department of Anesthesiology , Second Af filiated Hospital , Soochow University ,
Suzhou 215004, Jiangsu Province, China)

[Abstract] Objective To investigate the effects of isoflurane preconditioning on the expression of p38
mitogen-activated protein kinase (p38 MAPK) in myocardium in a rat model of myocardial ischemia-
reperfusion (I/R).  Methods Ninety male Wistar rats weighing 270 — 390 g were anesthetized with
intraperitoneal thiobutabarbital 150 mg/kg, tracheostomized and mechanically ventilated. I/R were produced
by reversible occlusion of left anterior descending branch (ILAD) of coronary artery for 30 min followed by
2-hour reperfusion. Then, sixty animals were randomly divided into 6 groups (n= 10 for each) : (1) control
group received intravenous normal saline (NS) before I/R; (2) SB group received SB203580 (p38 MAPK
inhibitor) 1.5 mg/kg iv before I/R; (3) DMSO group received DMSO (the SB203580 solvent) 0.2 mL
before I/R; (4) ISO group inhaled 1. 0 MAC isoflurane for 30 min followed by 15 min wash-out before I/R;
(5) SB+ ISO group and (6) ISO + SB group received SB 1. 5 mg/kg before and after 30 min 1. 0 MAC
isoflurane inhalation. At the end of 2-hour reperfusion, the size of myocardial infarct was determined using
triphenyl tetrazolium chloride staining. Another 30 animals were randomly divided into 5 groups (n =6 for
each) ; control group, SB group, ISO group, SB+ ISO group and ISO + SB group. Before occlusion of LAD
and at the end of 2-hour reperfusion, myocardial specimens were obtained for determination of expression of

p38 MAPK protein in myocardium (Western blot).  Results SB group, ISO group, SB+ ISO group and
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ISO + SB group significantly reduced infarct size. The expression of p38 MAPK protein was up-regulated in

CON group and ISO group after 2-hour reperfusion as compared to the CON group before occlusion of LLAD.

Conclusions Isoflurane preconditioning and p38 MAPK inhibitor SB203580 can protect myocardium against

I/R injury, but p38 MAPK may not be involved in the mechanism of isoflurane preconditioning.
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Tab 1 Systemic hemodynamics in diffent groups

(n=10,x ts)

Groups Baseline Isoflurane Preocclusion Occlusion = Reperfusion gy

HR (min™") CON 393.1+54.2 — 360.2£35.6  381.3%£57.6  358.6%54.1 347.6+43.1
SB 338.7+33.8 — 340.3£42.2  343.1%47.2  302.3%32.4  290.0%23.9
DMSO 378.2%45.3 — 374.8£38.8  368.7%65.4 337.6%80.7 334.2%92.3
1SO 340.1%£41.1  305.3+£65.51 334,4+45.1  373.3+56.9  346.2%+61.2  336.6%69.0
SB+ 1SO 410.5%48.3  300.2+15.6V 323,0+11.6  363.1+54.1 346.7+45.4  341.1%50.4
ISO + SB 385.2+51.9  294.6%37.20 364.3%£26.9  377.7%26.1 342.3%37.6  362.7+49.1

MAP (mmHg) CON 105.1£18.8 — 107.6 £ 16. 1 97.4%+19. 4 76.8+16. 4  71,2£21,3"
SB 106.6%17.9 — 120.2+£14.2 111.6%17.3 80. 114,31  87.7+34, 40
DMSO 116.4%16.3 — 125.7+13.3  116.3+14. 4 83.2+18.20 68,3+ 10,21
1SO 114.5+15. 4 62.3+14.8M 100.4+18.3  102.1%14.1 71.9+£17.6  70.1+£22, 60
SB+ ISO 110.9%24.3 81.3+£9.4M 112,4%24,9  106.6+22.1 80.3+15.10  69,7+9,3WM
ISO + SB 110.2+35.1 70.7+12.1D 127.6+28.3  118.3+34. 4 79.1+£9,9M 75 .4+8 40

RPP (mmHg + 10°/min) CON 49.3+ 14,2 44,.3+12. 4 42.5+12.1 33.8+7.4M  31.5+8 10D
SB 49.4£10.8 — 52.7+9.3 44,8+18.3 31.1%6.40 32,111, 40
DMSO 51.7+11. 4 — 56.1%10.2 47.7+12.1 35.6+ 14,40 30.7+12. 1D
1SO 53.5+10.3 26.3%10. 39.8+11.3 45.3+11.2 31.9£10.3  31.1£13.61"
SB + ISO 54.4%13.9 29.9+£3,1  42.4+%5.4 43.8+11.2 34.8+7.20 32.3%6, 10
ISO + SB 50.1+11.5 27.4+4.200 51,3+£12, 1M 43.2+5.4 34,1+5.50  34,1+1,90
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Tab 2 Comparison of the percentage of myocardial
infarct size and area at risk in left

ventricular area in rats (n=10,x t )

Area at risk Area of infarct

Group /Left ventricular area /Area at risk
CON 45+£8 59 £ 42
SB 43£8 42+£100
DMSO 42+6 62+£9@
1SO 4419 41 £8W™
SB + ISO 45+7 43 £9M
ISO + SB 43+8 42 £9M

M ys. CON group, F=85.52, P=0.000; ®wvs. ISO group,
F=52.17, P=0.000.

vs. baseline, P<C0.05; HR:Heart rate; MAP:Mean arterial pressure; RPP:Rate-pressure product; 1 mmHg =

0.133 kPa.
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