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[ Abstract] Objective To observe the changes of cerebral metabolism after the animal's recovery of voluntary
blood circulation from cardiac arrest (CA), after norepinephrine—induced hypertension perfusion by 'H-magnetic
resonance spectroscopy ('H-MRS) was performed to scan the head region . Methods Afier the 12 Landrace Beijing
white pig models of CA and ventricular fibrillation (VF) were established for 4 minutes, the standard cardiopulmonary
resuscitation (CPR ) was applied for them. After the recovery of voluntary blood circulation (ROSC), the animals were
randomly divided into two groups : hypertensive and normal reperfusion groups. In the hypertensive reperfusion group,
NE was applied immediately to maintain the mean arterial pressure (MAP) for 4 hours at the level of 130% bhefore VF ;
in the normal reperfusion group, appropriate NE was applied to maintain the MAP for 4 hours at the same level before
VEF. One hour and 3 hours after successful recovery of voluntary blood circulation, the changes of blood flow dynamic
parameters were observed in the two animal groups, and before VF and after recovery of circulation at the above time
points, 'H-MRS technique was used to scan the head region to observe the dynamic changes of cerebral metabolites in
the two animal groups. Results Finally, there were 2 pigs died of recovery failure, and 10 pigs survived including
5 in the hypertensive reperfusion group and 5 in the normal reperfusion group. In the hypertensive reperfusion group,
the heart rate (HR, bpm) after recovery of circulation for 30 minutes and the MAP (mm Hg, 1 mm Hg=0.133 kPa) and
continuous cardiac output (CO, L/min) after the recovery for 1 hour were significantly higher than those in the normal
reperfusion group (30 minutes after ROSC HR : 167 +8 vs. 140+ 15,1 hour after ROSC MAP : 131 £9 vs. 108 £ 10,
CO :4.9+0.1 vs. 3.4+0.5, P<<0.05 or P<<0.01) . One hour after ROSC,, N-acetyl-L-aspartic acid (NAA, mmol/L),
choline (Cho, mmol/L), creatine (Cr, mmol/L) and the Cho/Cr ratio in hypertensive reperfusion group were significantly
higher than those of the normal reperfusion group (1 hour NAA : 0.837 £0.042 vs. 0.594+0.032, Cho : 0.827 +0.046 vs.
0.563+0.030, Cr: 0.726 = 0.076 vs. 0.547 +0.073, Cho/Cr ratio: 1.144 4+ 0.060 vs. 1.038 +0.080, P<<0.05 or P<<0.01),
and 3 hours after ROSC, the NAA/Cr ratio was obviously elevated in the hypertensive reperfusion group (0.877 +0.050 vs.
0.770+0.040, P<0.01) . Conclusions Hypertensive reperfusion is beneficial to the increase of cerebral blood flow,
decreases the harmful metabolites in the brain and promotes the recovery of neural functions. "H-MRS technique can be
used to monitor the dynamic changes of cerebral metabolites, evaluate the interventional means for CPR dynamically and
provide important basis in the investigation of various therapeutic measures at lime points.
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