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[ Abstract | Objective To explore the pharmacokinetic changes of single dose of fentanyl in rats in a
simulated high-altitude and contributing factors. Methods Thirty-six healthy female SD rats (6 ~8 weeks
old, 250+20 ¢) were randomly divided into high-altitude-acute-exposure group ( group A ), high-altitude-
chronic-exposure group ( group S) and control group (group C) through random number table, with 12 rats in
each group. The group A and S were housed in a low-pressure chamber simulating the high altitude of 5 000 m
above sea level for 3 and 30 d respectively, and the group C was housed out of the chamber (at an altitude of
300 m). A single dose of fentanyl was administered through the femoral vein to 6 rats randomly selected from

each group. Liquid chromatography tandem mass spectrometry ( LC-MS/MS) was used to detect blood
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concentrations of fentanyl and WinNonlin 8. 2 software was used to calculate the pharmacokinetic parameters,
while blood samples were taken through the femoral artery before and in 1, 2, 4, 8, 15, 30, 60, 120 and
180 min after administration. The remaining 6 rats were ultrasonographically assessed for portal vein internal
diameter (PVD) , peak flow velocity (PVV) and blood flow (PVF), and liver tissues were collected for
CYP3AL1 protein content assay. Results The blood drug concentrations of fentanyl in the group A and group
S were significantly lower than those in the group C at 60, 120, and 180 min (P =0.002, P<0.001, P=
0.001). Compared with the group C, the clearance rate (CL) of the group A was increased by 54.06%
(P=0.021), and the mean residence time ( MRT, ) was shortened by 24.21% (P =0.033); CL of the
group S was increased by 50. 10% (P =0.041), the area under the concentration-time curve ( AUC,_,,
AUC,_,, ) and MRT, , were reduced by 18.92% (P =0.039), 27.54% (P=0.018) and 33.61% (P=
0.004) , respectively. PVD and PVF in the group S increased by 10.87% (P=0.006) and 42.50% (P=
0.006) when compared with the group C. The CYP3A1 protein content in the group A was 28. 74% , which
was higher than that in the group C (P=0.048). Conclusion Fentanyl is cleared significantly faster after a

last

single dose in rats in simulated high-altitude, which may be related to the increased liver blood flow and

increased CYP3A1 protein expression in liver.
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