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Introduction: Although perinatal hypoxia-ischemia (HI) remains a significant cause of brain injury in
term infants, long-term outcome could be improved by inhibiting the mechanisms of delayed cell death
triggered by the hypoxic-ischemic event. Unfortunately, there is no reliable method for predicting the
onset of delayed brain injury (1). Measuring the cerebral metabolic rate of oxygen (CMRO,) could play
a key role in early diagnosis considering the link between impaired mitochondrial function and insult
severity (2). We developed and validated a near-infrared spectroscopy (NIRS) technique for measuring
CMRO; (3,4). The purpose of the present study was to grade the duration of HI in piglets to determine
the relationship between post-HI measures of CMRO; and insult severity.

Methods: Piglets under isoflurane anesthesia were subjected to varying degrees of HI by clamping both
carotid arteries and reducing the inspired oxygen to 7% for either 10 (N = 6) or 30 min (N = 6). Five
additional piglets served as sham-operated controls. CMRO, was measured by NIRS at baseline and
intermittingly for 24 h after HI. At 24 h, piglets were euthanized and brains were perfusion-fixed in
preparation for TUNEL staining. To correlate with CMRO,, the duration of ischemia during HI was
defined as the duration for which mean arterial pressure was less than 70% of baseline (5).

Results: Figure 1 illustrates that within 4 h after HI there 21 e T [ bR ) . o
was a significant decrease in mean CMRO, for both insult -
groups, which persisted for 24 h for the 30-min group but
returned to control levels for the 10-min group. At 12 and 24
h, CMRO; for the 10-min group was significantly different
from controls and the 30-min group. Figure 2 illustrates the
correlation (p<0.01, R?=0.85) between duration of ischemia 1
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staining was completed in 9 piglets (n = 3 in each group).  Figure I: Time course of CMRO; following HI for

.. . control (dashed line), 10-min insult (solid line) and 30-
Average number of positive cells = sem in the cortex was 1.8 i insult (dotted line) groups. *10 and 30-min different

+0.6 (COl’ltI'Ol), 43+0.6 (IO—mm) and 11.8 +2.8 (30—11111’1) from control, #all groups different, *Control and 10-min
different from 30-min (p < 0.05)

Conclusion: This study demonstrated that the CMRO;-response

following HI can distinguish injury severities. In the early stages a
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after resuscitation both insult groups presented a similar drop in
CMRO,; however, by 8 h there was a significant correlation
between CMRO, and duration of ischemia. The separation of
insult severity based on duration of ischemia was supported by
the TUNEL staining, which showed that the number of positive _ _
cells increased with insult duration. Presumably, the efficacy of 4 2 2 3
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a neuroprotector would benefit from earlier d1scr1rp1nat1on than Figure 2: Average CMRO, over last 12 h of experiment
at 8 h. It is important to note that isoflurane, which depresses for each piglet plotted against duration of ischemia.
cerebral metabolism, was used continuously in these experiments
and it is conceivable that under a lighter anesthesia, CMRO, changes would be evident earlier.
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