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Establish a Model for Evaluating the Effects of Isoflurane on the Apotosis in
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ABSTRACT Objective: To establish a model of applying inhalation anesthesia for neonatal rats and evaluate the reliability of this
model, then to investigate the apotosis of isoflurane on the hippocampal cells of neonatal rats. Methods: Connected the anaesthesia
mechine equipped with a calibrated vaporizer of isoflurane, to the domestic air-tight chamber with an air-scoop and an air-out to form
anesthesia pipeline. 55 seven-day-old male and female Sprague Dawley rats were used for the experiment. 35 SD rats were divided into
seven randomly selected groups n=5 . According to the different concentrations of the isoflurane in the air stream, the mixture gas were
divided into six groups as follows: (1)Experiment groups: 0.125% (group ), 0.25% (group ), 0.5%(group ), 1% (group ), 1.5%
(group ), 2% (group ); (2) Control groups (group ): air stream composed only of 70% nitrogen mixed 30% oxygen. The
experimental rats were exposed to isoflurane in the air-tight chamber, which was placed inside a constant temperature incubator, setting
up at 37°C. Isoflurane was continuously delivered into chamber through inlet with an air stream (70% nitrogen +30% oxygen) containing
desired anesthetic concentration using a calibrated vaporizer (before each test, the mixture gas was flow through the chamber several
minutes). The mixture gas samples in chamber of each experiment group were taken at Smin, 10min, 15min, 30min, 90min, 180min and
360min after isoflurane intervention. Isoflurane concentrations in the chamber were measure by gas chromatograph. The samples of both
the experiment groups and the control group were taken at the end of anesthesia for blood gas analysis. The other 20 seven-day-old SD
rats were divided into two randomly selected groups(n=10), control group and 1.5%isoflurane group, to establish the isoflurane inhalation
model as above-mentioned, and using immunohistochemistry to detect the expression of Active caspase-3. Results: (O Whereafter the
isoflurane concentrations in them became linearly dependented, the linear dependence equation of them is Y=1.5472X-0.0575(r=0.9993).
@The values of pH, PO,, PCO,, BE, HCO; and Sa0, between experiment groups and control groups had no significant difference at the
end of anesthesia time point (P >>0.05). @®)Compared with C group, the Active caspase-3 immono-stain positive cells were significantly
increased in the I group in the hippocampal areas (P <<0.05). Conclusion: The model for evaluating the effects of isoflurane on neonatal
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rats is successfully established using an anaesthesia apparatus, a calibrated vaporizer of isoflurane, a domestic air-tight chamber with an

air-scoop and an air-out which may provided experimental basis for further studies of inhalation anesthetics such as isoflurane on the

triggering of synaptic neurotoxicity.
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Table 1 Expression of leptin and IL-8 in the lungs of rats
Analysis of blood gas Control group Experiment group
pH 7.48+ 0.05 7.49+ 0.03*
PaO,(mmHg) 118+ 10 95+ 1%
PaCO,(mmHg) 32+ 6 29+ 4%
HCO; (mmol/l) 23+ 4.0 22+ 2.2%
BE 0.5+ 3.0 1.05+ 2.7*
Sa0, (%) 99+ 1.0 97+ 1.2%
*P>0.05,
Note: Compared with control group, *P>0.05.
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Fig.3 The effect of isoflurane on the expression of active caspase-3 on the hippocampal of neural rats: A control group; B 1.5% isoflurane group
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