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Effect of Verapamil on the Brain Pharmacokinetics of Amitriptyline and Nortriptyline in Mice

CHEN Linyao, RUAN Dan(The Third People's Hospital of Hangzhou, Hangzhou 310009, China)

ABSTRACT: OBJECTIVE To study the influence of verapamil on the brain pharmacokinetics of amitriptyline(AMI) and
nortriptyline(NOR) in mice. METHODS Kunming mice were equally divided into two groups by completely random design.
Mice in each group were injected intraperitoneally with saline or verapamil(4 mg-kg™) twice a day. After 3 days, blood samples
were collected at 5, 15, 30, 60, 90, 120, 180, 270, 360 min after AMI injected. Brain samples were removed after blood
collecting and stored in liquid nitrogen. The whole AMI and NOR concentration in blood and brain samples were determined by
HPLC-MS, the WinNonlin6.1 software was used to calculate the pharmacokinetics parameters. RESULTS Compared with the
control group, the AUC of amitriptyine and NOR in verapamil group were increased by 1.9, 2.0 fold in plasma and 3.3, 3.5 fold
in brain, respectively; the brain-to-plasma concentration ratio of amitriptyine and NOR were also increased by 1.4, 1.9 fold in
verapamil group. CONCLUSION It is very likely that AMI and NOR are both P-gp substrates. Compared with AMI, NOR
may have a better affinity to P-gp. Verapamil is a good inhibitor of both CYP and P-gp, it can also lead to a great enhancement of
the concentration of AMI and increase the brain-to-plasma concentration ratio of AMI significantly.

KEY WORDS: amitriptyine; nortriptyline; blood brain barrier; P-glycoprotein pharmacokinetics
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Fig.2 Mean concentration-time curve of AMI in plasma(A)

and brain tissue (B) after intraperitoneal injection of AMI
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Fig. 3 Mean concentration-time curve of NOR in plasma(A)
and brain tissue(B) after intraperitoneal injection of AMI
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Tab. 1 Major pharmacokinetic parameters of AMI and

NOR in plasma
AUC(y/  AUC(0uny/ Crnax/
A5 Tipn/h o 0= .
ng-h-mL ng-h-mL ng-mL
WHRZH  AMI 2.6£12  377+102 405+103 225+99

NOR  4.1£1.2 5312 70+12 3348
HERIMIKA AMI  3.4+0.6
NOR  5.0+0.7 95446

629+205 776+309 300+107

137+56 75+12

F2 MFAEL AMI X NOR EEH ¥ 54
Tab. 2 Major pharmacokinetic parameters of AMI and
NOR in brain tissue

M 5l Tooh AUCg.y/ 1 AUC(o.oo)/l Cma,(/_l
ng-h-mL™ ng-h-mL™ ng-mL

XOAMI 2.130.8  4588+1 022 4 842952 3 150+233

i

41 NOR 3.85+1.2 7354225 863+133 5324198

YRl AMI  3.320.7 1292644 863 1585443 625 6 150+2 011
[EP'S
41 NOR 53+1.0 2070+879  2998+856 791290

T3 BH/NERERIES AMI B B/t AUC 89 Eh {8

Tab. 3 The brain/plasma AUC of AMI and NOR after
intraperitoneal injection of AMI
i AMI i/ Ifi Lt NOR Jli/Jfi. bt
xf e 2H 14.07+2.38 12.27+£2.39
TS S 20.43+3.16" 22.71x4.10

e SXR4LE, VP<0.05,
Note: Compared with the control group, "P<0.05.
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