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[Abstract] Objective To determine the effect of chronic intermittent hypoxia on cognitive function and
prefrontal cortex neurons in rats. Methods 48 adult male Wistar rats were randomly divided into two groups:
control group and 50 mL/L intermittent hypoxia group (50 mL/L. CIH). Rats in the CIH group were placed in the
low oxygen tank, simulating intermittent hypoxia environment. At 7 d, 14 d, 21 d, and 28 d, the learning and
memory ability of the rats was assessed with the Morris water maze (MWM) test; the expressions of cysteinyl
aspartate specific protease (caspase)-8 protein in their prefrontal cortex were determined using Western blot
method; the apoptosis of neurons was detected by the TdT mediated UTP nick end labeling (TUNEL) method.
Results Compared with the controls, the CIH rats had significantly prolonged escape latency at 14 d, 21 d, and
28 d (P<C0.05) and decreased target quadrant time (P<C0.05). The prolonged escape latency increased and target
quadrant time shortened with length of exposure to hypoxia (P<Z0. 05). Compared with controls, the CIH rats had
gradually increased caspase-8 in their frontal cortex neurons, peaked at 28 d (P<C0. 05). The CIH rats showed
obvious structural damage and reduced neuron density in their frontal cortex neurons. They had higher levels of
nerve cell apoptosis (P<C0. 05), with apoptosis index increasing with length of exposure to hypoxia (P<C0. 05).
Conclusion Severe chronic intermittent hypoxia can lead to pathological changes of frontal cortex of rats, possibly
through promoting apoptosis factors caspase-8 expression which results in decreased cognitive function.
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Table 1 Escape latency of rats (x*+s,s)

Group n 7d 21d 28 d
Control 6 22.2141.30 20.1042. 87 22.1642.87 20.4343.05
50 mL/L CIH 6 20.7443. 36 32.5242.417 44.611£3.897-% 57.8843.63" %

# P<C0.05, vs. control group; * P<C0.05, vs. previous time point in the same group
®2 SHEXRESBRSZRAEMNLER(xEs.s)
Table 2 Target quadrant time of rats (x*s,s)

Group n 7d 21d 28 d
Control 6 56.23+4.30 57.76+5.74 58.2544.29 56.15+4. 30
50 mL/L CIH 6 56.1244. 31 45.5845.507 39.7642.71"-% 32.5945.21% %

# P<C0.05, vs. control group; % P<C0.05, vs. previous time point in the same group
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Fig 1 Caspase-8 in the frontal neurons of rats as detected by Western

blot
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Table 3 Western blot analysis results of caspase-8 in the frontal cortex of rats (x=*s.,A value)

Group n 7d 21d 28 d
Control 3 0.47+0.08 0.47+£0.06 0.474£0.05 0.48+0.10
50 mL/L CIH 3 0.8240.05% 0.96+0.09" % 1.0840.03* % 1.2340.06*#
# P<C0.05, vs. control group; * P<C0.05, vs. previous time point in the same group
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2 WAXRAHMEEMET TUNEL £, X 400
Fig 2 Frontal cortex neuron changes in the rats: TUNEL staining. X 400
A Control group; B-E: 50 mL/L CIH group (7 d, 14 d, 21 d, 28 d)
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Table 4 Neuron apoptosis index in the frontal cortex of rats (x=*s, %)

Group 7d 14 d 21d 28 d
Control 3 7.40+1.78 7.30%2.01 7.70+1. 81 7.36+1.68
50 mL/L CIH 3 19.8643.41% 34,0445, 237 45.40£4,35"-% 53.4845.68" %

# P<C0.05, vs. control group; * P<C0.05, vs. previous time point in the same group
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