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[Abstract] Objective To assess changes in the cognitive function and hippocampal ultrastructure of elderly
rats exposed to sevoflurane. Methods Ault male Sprague-Dawley rats were given subcutaneous injection of D-
galactose on the neck for 40 d to establish elderly models, after 9-day behavioral training. The model rats were
divided into 3 groups randomly: control group with natural air, A/O group with 6 h exposure to carrier gas (2 1./
min Air+2 L/min O,), and Sev group with 6 h exposure to 3. 2% sevoflurane through carrier gas. Morris Water
Maze and balance beam experiment were conducted on 6 rats in each group 2 h, 1 week and 4 weeks after
treatments, respectively. The hippocampal tissues of the rats were rapidly dissected and prepared by glutaraldehyde
fixation, ethanol dehydration, infiltration, embedding polymerization, semimembrane section localization and
staining for examinations under transmission electron microscopy. The hippocampal ultrastructure such as nucleus,
cytoplasm, mitochondria, endoplasmic reticulum, medullary nerve fiber, synapse and apoptotic corpuscle were
observed. Results Ethology: compared with the control and A/O groups. significant reductions in the probe trial
capability were found in the rats after 2 h exposure to sevoflurane, which recovered at 1 week and 4 weeks.
Sevoflurane also increased the working memory escape latency 2 h and 1 week after exposure. The balance beam
experiment showed that sevoflurane prolonged the staring time of rats after 2 h exposure, which recovered at 1 week

and 4 weeks . Prolonged length for going through the balance beam was found consistently in the rats exposed to
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sevoflurane. Transmission electron microscopy: rats in the control group were found to have clear hippocampal

ultrastructure, intact nuclear membrane, no edema fluid in the cytoplasm, intact mitochondria and endoplasmic

reticulum, normal medullary nerve fibers, intact synaptic structure, and no apoptotic bodies in the cells. But a small

amount of edema were observed in the cytoplasm of hippocampal cells in the rats exposed to sevoflurane and A/O at

2 h, which increased at 1 week. The cytoplasmic morphology of rats in the A/O group returned to normal at 4

weeks. But further increase of edema was observed in the rats 4 weeks after exposure to sevoflurane. No abnormal

morphological structures or apoptotic bodies in other organelles were found. Conclusion

Sevoflurane can induce

early neurocognitive impairments in elderly rats, which may be related with changes in the hippocampus

ultrastructure.
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Table 1 Results of behavior experiment before and after model
establishment (n=>54)
Index Pre-modeling ~ Post-modeling

Probe trial experiment

Number of crossing hidden 3.69+2.66 2.74+1.78*

platform/times

Number of crossing effect area/times 5.31+3. 14 3.91+2.37*
Number of crossing target 27.89+10.03 23.22+8.48*
quadrant/times
Percentage of crossing target 30.94+10.29 27.14+9.37*
quadrant/ %
Working memory (escape latency) /s 11.814+11.10 21.00417.80*
Balance beam experiment
Escape latency/s 6.68+3.28 16.66+9.53
Passing time/s 15. 87+8. 30 31.24+22.10"

% P<<0.05, vs. pre-modeling
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Table 2 Probe trial after exposure to sevoflurane in rats (n=6)
Grou Number of crossing Number of crossing Number of crossing Percentage of crossing
rroup hidden platform/times effect area/times target quadrant/times target quadrant/ %
2 h
Con 4.83+1.95 5.38+1.47 28.50+5.13 29.8343.43
A/O 4.33+1.51 5.83+1.17 22.5044.51 24.5046. 25
Sev 1.83£0. 98" 3.50+1. 37b 17. 5043, 89> 25.3345.05
1 week
Con 3.00+2. 04 4.33+£1.75 25.5045. 24 26.6743.01
A/O 5.33+2.88 6.00+2.97 26.3347.34 26.3345.01
Sev 3.67+1.50 4.83+1.33 18.83+6.11° 26.6746.95
4 weeks
Con 4.63+0. 87 5.1740.98 24.17+3.76 25.8342.79
A/O 4.67+2.16 6.00+1.55 24.1742. 64 25.6741.37
Sev 3.33+1.63 5.00+2. 45 18.00+£10.73 31.33412.69

a P<C0.05, vs. Con group; b P<C0.05, vs. A/O group
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Table 3 Working memory and balance beam experiments after exposure to sevoflurane in rats (n=6)

Index Group 2 h 1 week 4 weeks
Escape latency/s
Con 7.43+2.77 5.40+3.51 7.62+4.25
A/O 5.50+3.17 9.18+7.24 8.20+2.83
Sev 18. 42413. 00%P 23.52+13.60%P 12.90+2. 62
Starting time/s
Con 4.45+2. 20 4.51+2.12 4.50+1.55
A/O 4.927+4. 80 5.90+1.78 6.50+2.19
Sev 10. 3144. 024> 8.50+7.89 6.21+1.39
Passing time/s
Con 12.49+3.90 11.35+3.47 11.37+2.70
A/O 20.74421.78 20.1046.41 19.9644.78
Sev 32.05412. 80" 26.80413. 25% 20.38+4.01%

a P<C0.05, vs. Con group; b P<C0.05, vs. A/O group

1 REARARAMEEIARMBBMEMNEN

Fig 1 The change of rats hippocampal cell ultrastructure at different time points

A: Con group; B: A/O group; C: Sev group; a, b, c: 2 h, 1 week, 4 weeks
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