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Effects of magnesiun sulfate on glutamate and energy metabolites during focal cerebral ischemia and
reperfusion in rats

ZHAO YuW u,D NG Su-Ju, ZHEN G HuiM in” (Deparment of N eurology, Changhai Hoital, Second M ilitary M edical U ni-
versity, Shanghai 200433, China)
[ABSTRACT] Objective To study the effect of M g on glutam ate and energy metabolites during focal cerebral ischem ia and
reperfusion in rats. M ethods TwelvemaleW istar ratsw ere divided into 2 groups(n= 6): magnesium sulfate(100 mg/kg,
i p.) group and saline group. Cerebral ischem iaw as produced by occlusion of middle cerebral arteryw ith anylon thread for 60
min and follow ed by 60 min reperfusion.M icrodialysis probesw ere stereotaxically mplanted into the cortex; dialysatesw ere
llected every 15min to detem ine the concentrations of glucose, lactic acid and glutamate. Results Therewas a dynanic
decrease of glucose and an increase of lactic acid and glutanate during ischemia and reperfusion in saline group- Glucose de-
creased slightly in magnesium sulfate group during ischamia and recovered to nomal rgpidly during reperfusion. The lactic
acid levels in magnesium sulfate group were low er than that in saline group during early stage of ischemia(0-15min) and
reperfusion. T herew ere significant attenuation in the elevation of glutanate during ischemia and reperfusion w hen magnesium
sulfatew as adm inistered and recovered to nomal after 30min of reperfusion. Conclusion: The preservation of cellular energy
metabolisn, the decrease of lactacidosis and attenuation of glutanate level during ischenia and reperfusion may contribute to
the neuroprotective effectsof M g** .
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Tab 1 Concentrationsof glucose, lactic acid and glutamate at different per iods in 2 groups
(n= 6,x% s,/umol- L™ 1)
Pre- Cerebral ischemiaperiod Reperfusion period
Index . ) ) . ) . . ) .
operation  0-15min 16-30min 31-45min 46-60 min 0-15min 16-30min 31-45min 46-60 min
Glucose(e/umol- L~ 1)
M agnesium 1 74+ 1 13+ Q 87+ Q 95+ 1 10+ 1 42+ 1 63+ 1 79+ 2 24+
sulfate Q35 Q35 "4 Q26" 44 (26" A4 (34" 744 Q 7044 Q 5144 Q 4744 Q27" Aa
Saline 171+ Q 84+ Q 34+ Q 37+ Q 33t Q 73t Q 73+ Q 98+ 1 21+
Q 37 Q23" Q08" " Q10" Q10"" Q22"" Q19" Q3" Q 34"
L actic acid (@/umol- L™ 1)
M agnesium 2 69+ 3 53 3 12+ 2 71+ 3 32+ 3 36 3 52+ 3 74+ 3 50+
sulfate Q 62 100" 4 Q84 Q78 Q 89 108" 4 102" 44 105 "44 108" 4
Saline 2 69t 4 54+ 3 90+ 3 36+ 3 25+ 4 55% 5 43+ 5 04+ 4 67+
Q75 123" 101" Q94" Q 88 122" 14" 132" 119"
Glutanate(e/umol- L~ %)
M agnesium 5 81+ 11 11+ 10 52+ 2Q 37+ 19 45+ 10 89+ 8 36+ 6 17+ 6 31+
sulfate 1 40 6 68" A4 g 12""A4 Qg 15" "AA 7 737" AA 6 69" "A4 303744 2 3644 1 814
Saline 5 77+ 26 34+ 31 64+ 34 78% 41 72+ 23 35% 20 19+ 9 45+ 7 88%
111 974" 10 517 ° 996" " 8 28" " 943" " 876" " 332" 2 19°
“P< Q05 ""P< Q 01vspreoperation; “P< Q 05, 44p< Q 01 vs saline group
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