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Effect of piperine on metablism and distribution of
nortriptyline in mice

CAI Lijing"?, LIU Jiawen', LI Lanlin’, YANG Shaolin', YANG Jian', ZHANG Qizhi', PENG Wenxing'

(1. Clinical Pharmaceutical Research Institute, Second Xiangya Hospital, Central South University, Changsha 410011;
2. Department of Pharmacy, Jiangxi Provincial People’ Hospital, Nanchang 330006;
3. Central Hospital of Hengyang City, Hengyang 421001, China)

ABSTRACT Objective: To study the pharmacokinetics and brain/plasma concentration ratio of nortriptyline at
multiple doses in mice which were pre-treated with physiological saline, piperine and verapamil.
Methods: A total of 216 male Kun Ming mice [(25+3) g] were equally divided into 4 groups
randomly. Each group was intragastrically administered physiological saline (B), piperine (170 pg/
kg), piperine (S mg/kg) and verapamil (5 mg/kg) for 8 days. On the 8th day, 1 h after giving the
above drugs, each mice was intraperitoneally injected nortriptyline (13 mg/kg). The mice were

sacrificed by picking off eyeballs at the time intervals of S, 15, 30 min, and 1, 2, 4, 6, 8 and 12 h, and
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the cerebra were collected and weighted. Nortriptyline in mouse plasma and brain was determined
by HPLC-MS/MS. The pharmacokinetic properties of the plasma, brain and brain/plasma were
calculated.

Results: The AUC, ,,, of brain/plasma concentration ratio in the 170 pg/kg piperine group was
significantly lower than that in the other groups (P<0.05), while the AUC, ,,, of brain/plasma
concentration ratios in the 5 mg/kg piperine group and the verapamil group were not significantly
different from those of untreated mice.

Conclusion: Piperine (170 pg/kg) may induce P-glycoprotein expression in the blood-brain
barrier, while piperines at 5 mg/kg has no influence on P-glycoprotein expression in the blood-

brain barrier.

piperine; nortriptyline; P-glycoprotein; blood-brain barrier; pharmacokinetics
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Figure 1 Plasma concentration versus time profile after

intraperitoneal injection of nortriptyline in each group
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Table 1 Pharmacokinetic parameters of nortriptyline in plasma of each group

A% Co/(ng/mL)  AUC,,,,/(ngh/mL) AUC, .. /(ng'h/mL) t,,/h C,/ (ng/mL)
Bl 844.4 3645.77 + 778.60 3042.05 76531 2.62 +1.36 1379.00 + 244.66
L 964.1 4527.37 £ 938.29 3825.07 £1090.70 2.75+1.22 1887.70 = 1 025.54
HZ4l 10165 3989.90 + 307.15 318537 £922.61 337+1.62 216542+ 1175.74
V4 2140.7 6338.88 +974.80 ¢ 5155.18 +1205.12* 3.78 + 2.44 2810.15+1623.16*

5 B4 L#E, P<0.05. 0h MM RIATE 00T
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Figure 2 Brain concentration versus time profile after

intraperitoneal injection of nortriptyline in each group

Table 2 Pharmacokinetic parameters of nortriptyline in brain tissures of each group

215 Cor/(ng/g) AUC, ,,/(ngh/g) AUC, .. /(ngh/g) t,,/h Coa/ (ng/g)
BZH 1963.2 19750.33 +£2281.08 19219.22 £2471.23 1.83 +0.37 7172.47 £ 1 343.00
L4 1504.3 22353.33 £2751.84 20919.67 + 3485.21 232+ 1.14 6436.13 +900.87
HAH 1510.3 20200.07 + 2 838.54 19 660.18 +2 843.12 1.77 £ 040 6878.27 +1988.04
V2 13279 41162.40 + 7 836.38 * 37458.47 +10339.38 * 2.33 +1.06 8592.60 + 1 304.01

5 B4 L#, P<0.05
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Figure 3 Brain-plasma concentration ratio versus time profile

after intraperitoneal injection of nortriptyline in each group
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Table 3 Pharmacokinetic parameters of nortriptyline for

brain-plasma concentration ratio in each group

205 AUC, ,,,/(mL-h/g) Cor/ (mL/g)
B4 59.61 +£9.93 9.68 +0.73
L4 4235+ 548 9.20 + 1.73
H4 59.03 + 6.99 10.34 + 0.84
V4 67.47 £ 10.10 9.59 +0.91

5 B4 #, P<0.05
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