Effects of Low-grade Hypothermia on Changes in
Cerebral Blood Flow and Cerebral Metabolic Rate
for Oxygen after Complete Cerebral Ischemia in
Dogs for 15 min
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Fig. 1.

Method for complete cerebral ischemia.
Complete cerebral ischemia was induced by
occluding the aorta with a DeBakey’s vascular
clamp which was placed at just proximal to the

brachiocephalic trunk. The superior and
inferior vena cava were also occluded with
umbilical tapes. Ao, ascending aorta; BCA,
brachiocephalic artery; SVC, superior vena
cava; IVC, inferior vena cava.
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Table . Arterial acid-base status at base line and after complete cerebral ischemia for 15min

Normothermic group

Hypothermic group

Base line pH PaCO,(mmHg) BE (mEq/2) pH PaCO,(mmHg) BE(mEq/2)

7.367+0.009 41.4%0.6 —=1.7+0.5  7.363%0.01 41.0%+1.0 —2.1+0.5

10 7.18940.019 44.0%2.1 —12.5%+0.8 7.216£0.022 41.0%2.5 -11.5%0.9

20 7.421%0.015 42.4+2.8 2.4%0.8 7.38 +0.029 39.5+2.1 -1.6%1.9

30 7.42 +0.013 39.3%1.6 0.9+0.9 7.445%0.015 32.6%1.7* ~1.0%£1.0

40 7.4280.016 37.3%1.0 0.6£1.1 7.435£0.011 32.1£1.3* —1.7+0.8

Time after 50 7.419:+0.015 37.5+0.5 0.1x1.0 7.422::0.01 32.0+1.2* —-2.6£1.0
recirculation 60 7.4060.014 38.7+0.9 —0.2:+£1.1 7.381%0.017 36.9+2.1 —2.940.8
(min) 120 7.403+0.02 39.7+1.0 0.04%1.6 7.367+0.017 41.2+3.6 —2.1£0.5
180 7.374+£0.015 40.4%1.5 —1.74+0.7 7.32340.028 44.9£3.4 —3.5+0.8

240 7.38 +0.008 39.2+0.6 —1.7£0.5 7.36240.012 38.4+£1.3 —3.4+0.4*

300 7.38 +0.011 36.3+4.3 —1.4%0.5 7.362+0.012 89.4+1.6 —3.0+0.4*

360 7.371%0.017 41.4+2.2 —1.5%0.5 7.353+0.013 38.8+1.6 —3.8+0.6*

Values are means+SEM. *, significant difference (p<0.05) from the normothermic group. BE, base excess.
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Table 2. Timing of EEG changes during and after complete cerebral

ischemia for 15min

Normothermic group

Hypothermic group

Flattening time (sec)
Reappearing time (min)

21.6x1.4
95.6417.1

23.3+2.5
43.1+3.1*

Values are means+tSEM.
normothermic group.

* significant difference (p<0.05) from the
EEG, electroencephalography.

Flattening time, the

period from the onset of the complete cerebral ischemia to the disappearance
of EEG. Reappearing time, the period until the reappearance of the burst

EEG after recirculation.

Table 3. Hemodynamic changes at base line and after complete cerebral ischemia for 15min

Normothermic group

Hypothermic group

Base line Cl (¢ /min/kg) SVR(dynes-sec-cm ™) CI (£ /min/kg) SVR(dynes-sec-cm™)
0.13 +0.014 6690+ 566 0.107+0.014 8698+ 797
10 0.171£0.017 5767+ 541 0.113%+0.011* 8262+ 699*
20 0.193+0.017 5620+ 401 0.11 +0.009* 9076+ 908*
30 0.158+0.014 6549+ 541 0.091+0.008* 10683+£1287"
40 0.138+0.014 7000t 679 0.08140.007* 11685+1436*
Time after 50 0.124+0.011 7760+ 888 0.0760.007* 12060+1294*
recirculation 60 0.11840.01 81461100 0.079+0.008* 12056+1265*
(min) 120 0.086:0.007 117251690 0.067=+0.005 14341+ 953
180 0.0860.008 109321605 0.06 +0.005* 16323+1322*
240 0.091:£0.009 96641270 0.065+0.006* 14528 +1739*
300 0.091+0.007 8496+ 968 0.066+0.004* 13857£1125*
360 0.11340.011 6760+ 909 0.057+0.004* 15877+1205*

Values are means=SEM.

* significant difference (p<0.05) from the normothermic group.

SVR,

Cl, cardiac index;

systemic vascular resistance. Changes in CI and SVR, there were significant differences between the two groups.
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Fig.2. Percent changes in CBF (a) and CMRO,
(b) after complete cerebral ischemia for 15min
compared with the base line values. -e-
Normothermic group ;-C0-, Hypothermic group.
Values are means+SEM. *, significant differ-
ence (p<0.05) from the normothemmic group.

- CBF, cerebral blood flow; CMRO, cerebral
metabolic rate for oxygen. There was no
significant difference in change of CMRO,
between the two groups.
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Fig.3. CCI at base line and after complete
cerebral ischemia for 15 min, -@-, Normothermic
group ; -O-, Hypothermic group. Values are
means+ SEM. CCI, cerebral cirdulatory index.
No significant difference was seen between the
two groups.
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Mild cerebral hypothermia during and after cardiac

Effects of Low-grade Hypothermia on Changes in Cerebral Blood Flow and Cerebral
Metabolic Rate for Oxygen after Complete Cerebral Ischemia in Dogs for 15 min
Yutaka Yoshita, Department of Anesthesiology and Intensive Care Medicine, School of Medicine,
Kanazawa University, Kanazawa 920—J. Juzen Med Soc., 100, 565—574 (1991)
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Abstract

The effect of low-grade hypothermia on changes in cerebral blood flow (CBF) and cerebral
metabolic rate for oxygen (CMROz) following complete cerebral ischemia for 15 min was studied in
16 mongrel dogs. The esophageal temperature was controlled at 37.5—238.5C in the normothermic
group (n=8) and 34.5—35.5C in the hypothermic group (n=8) by heat lamp and/or ice packs.
Complete cerebral ischemia was induced by clamping the ascending aorta. CBF was measured by the
thermal diffusion method, and CMRO2 was calculated as the product of CBF and arterial-sagittal
sinus blood oxygen content difference. CBF and CMRO2 are presented as percent changes compared
with the base line values. The cerebral circulatory index (CCI) was calculated as the reciprocal of
arterial-sagittal sinus blood oxygen content difference. The periods for EEG disappearance after the
onset of the ischemia showed no significant difference between the two groups. But after recircula-
tion, the EEG reappeared significantly earlier in the hypothermic group (43.1+3.1 min, mean =+
SEM) than in the normothermic group (95.6£17.1 min). Changes in CMROz2 and CCI showed no
significant differences between the two groups. Postischemic delayed hypoperfusion (PDH), which
was observed from one hour after the recirculation to the end of the study, was also almost the same
between the two groups. On the other hand, CBF in the hypothermic group was 88.518.6% of the
base line value at the time of the EEG reappearance after the recirculation, while that in the normo-
thermic group was 61.2+5.9% (p<0.05). In addition, CCI in the hypothermic group was 0.168+
0.016 at that time, while that in the normothermic group was 0.102+0.011 (p<0.05). Therefore, it
can be concluded that the hypothermic group was not exposed to relative hypoxia during the recover-
ing stage of brain after complete cerebral ischemia. The early reappearance of EEG might be
attributed to a slowing of the metabolism during the ischemia aided by the low-grade hypothermia.




