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Effect of Blood Glucose Level on Infarct Volume in Transient Cerebral Ischemia in Rats

In Soo Kim, M.D.,* Byung Gil Son, M.D.,
Man Bin Yim, M.D., Chang Young Lee, M.D.

Department of Neurosurgery, Keimyung University School of Medicine, Taegu, Korea
Department of Neurosurgery, * Sulin Hospital, Handong University, Pohang, Korea

n order to find out the effect of blood glucose on the ischemic brain injury, the authors studied the relationship

between the blood glucose level and the infarct volume in a focal cerebral ischemia—reperfusion model in a series

of 60 adult rats. The experimental animals were divided into 4 groups of 15 ratsO rats in group O were allowed
free access to food until ischemic insultsO rats in group O were fasted for 24 hours prior to ischemic insultd rats in
group O were fed but received intraperitoneal injection of 1.7unit/kg of insulin 50 minutes before the onset of
ischemial and rats in group O were fed and received intraperitoneal injection of 2g/kg of 50% glucose during isc—
hemia. The ischemia was made through unilateral occlusion of the middle cerebral artery(MCA) by inserting a 16mm
length of 4—0 nylon surgical thread through the internal carotid artery as well as occlusion of both common carotid
arteries(CCA) using nontraumatic aneurysm clips. Reperfusion was induced by pulling the thread that occluded the
MCA as well as removing the aneurysm clips from both of the CCAs. Each group was further divided into a(2 hour),
b(4 hour), and c(6 hour) subgroups of 5 rats according to the duration of ischemia. All animal were killed 3 hours
after reperfusion, and infarct volume determined by triphenyltetrazolium chloride was calculated by a computer
image software.

The results showed that rats of glucose loaded during ischemia(group 0) developed the highest blood glucose
levels during ischemia and post—ischemia and the largest infarct volume among groups. The rats which were fed
until ischemic insult(group ) developed higher blood glucose levels and larger infarct volume than those developed
in group O and O. The rats of group O developed higher blood glucose levels and larger infarct volume than group O.

According to our data, lowering the blood glucose level by fasting or intraperitoneal injection of insulin reduced the
infarct volme in model of transient focal cerebral ischemia. These results suggest that maintenance of low level of
blood glucose during early phase of cerebral infarction may reduce volume of infarction and neurological sequelae.

KEY WORDSO Cerebral ischemia- Blood glucose- Rat- Infarction volume- Neuroprotection.
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Table 1. Summary of experimental protocols
. Duration of ischemia(No. of animal)
Groups* Feeding Treatment
2 hours(a**) 4 hours(b**) 6 hours(c**)
O (N=15) Fed None 5 5 5
O (N=15) Fasted None 5 5 5
O (N=15) Fed Insulin 50 minutes prior to ischemia 5 5 5
O (N=15) Fed Glucose loading during ischemia 5 5 5

*0 O, allowed free access to food until ischemic insult O, fasted for 24 hours prior to ischemic insultd O, fed but received intr-
aperitoneal injection of 1.7unit/kg of insulin 50 minutes before the onset of ischemiall O, fed and received infraperitoneal inje-

ction of 2g/kg of 50% glucose during ischemia.
**0 Subgroup.
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Table 2. Mean arterial blood pressure, arterial blood gas analysis, body temperature and blood glucose levels in experimental

animals
Group O O O O

MABP(mmHg)*

Pre-ischemia 100+ 5 95+ 5 96+ 4 92+ 4

Ischemia 115+ 100+ 95+ 96+

Post-ischemia 90+ 6 90+ 5 90+ 7 90+ 5
Arterial pH*

Pre-ischemia 7.39+ 0.01 7.34+ 0.02 7.34+ 0.03 7.37+ 0.02

Ischemia 7.40+ 0.02 7.33+ 0.03 7.38+ 0.02 7.37+ 0.03

Post-ischemia 7.40% 0.02 7.35%+ 0.05 7.38+ 0.02 7.36% 0.02
Arterial PaCO2(mmHg)*

Pre-ischemia 47+ 2 48+ 48+ 49+ 1

Ischemia 40+ 40+ 42+ 45+ 3

Post-ischemia 43+ 2 40+ 3 42+ 2 44+
Arterial PaO2(mmHg)

Pre-ischemia 85+ 8 85+ 86+ 86+ 3

Ischemia 95+ 100+ 93+ 92+

Post-ischemia 88+ 5 103+ 96+ 4 90+
Body temperature(O)

Pre-ischemia 37.01+ 0.06 36.9+ 0.11 36.9+ 0.07 36.9+ 0.06

Ischemia 37.01+ 0.09 37.0+ 0.05 36.9+ 0.10 37.0+ 0.07

Post-ischemia 37.0 £ 0.05 36.9+ 0.08 36.9+ 0.09 37.1£ 0.52
Blood glucose(mg/dl)*

Pre-ischemia 113+ 13 94+ 60 107+ 80 110+ 60

Ischemia 265+ 25 123+ 12 150+ 13 277+ 13

Post-ischemia 306+ 19 150+ 15 227+ 17 362+ 28

Values are expressed as the meant standard deviation.
*0O p<0.05 by one-way ANOVA test.
Abbreviationd MABP, mean arterial blood pressure.
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Fig. 1. Bar graph illustrating the comparison of the average pe-
rcentage of the infarction volume among groups. all 2
hours of infarction durationd b0 4 hours of infarction dur-
ationd cO 6 hours of infarction duration. T 0 more than
Group O or O or O (p<0.05)0 *0less than Group O or
0 or O (p<0.050*0less than Group O (p<0.05)0 #0 less
than Group O or O or O (p<0.05)0 ##0 less than Group
O or O (p<0.05)0 ###0 less than Group O (p<0.05).
+0 Sum of infarction volume(infarction sizex thickness) of each slice of brain

Sum of total volume(total sizex thickness) of each slice of brain

x 100

0 (p<0.05).
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