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Effects of Breviscapine on Pharmacokinetics of Lovastatin Based on CYP3A4 Enzyme and It’s
Mechanism

LI Qiuhong, SHI Shuang, JV Aixia, GUO Yanli, LIU Weili(School of Pharmacy, Heilongjiang University of Chinese
Medicine, Harbin 150040, China)

ABSTRACT: OBJECTIVE To investigate the effect of the breviscapine combined with lovastatin on the pharmacokinetics of
rats in vivo and to reveal the mechanism of the effect of breviscapine on the pharmacokinetics of lovastatin from the perspective
of metabolic enzyme. METHODS The concentration of midazolam in liver microsome incubation system was determined by
probe drug and HPLC. The effect of breviscapine combined with lovastatin on the activity of CYP3A4 was evaluated. The
mRNA expression of CYP3A4 was detected by RT-PCR. And the effect of breviscapine combined with lovastatin on the
expression of CYP3A4 protein in rat liver was analyzed at the level of protein translation by Western blotting. RESULTS  After
the treatment of combination of lovastatin and breviscapine, the plasma concentration of lovastatin in rats increased significantly
from 0.39 mg-L~! to 1.08 mg-L!, clearance decreased from 3.36 L-h™!-kg™! to 1.86 L-h™!-kg~!, the drug half-life was extended
from 5.0 h to 6.3 h, the AUC of lovastatin after combined administration was 2.43 mg-h-L 'rose to 4.22 mg-h-L~!. Compared
with the blank group, activity of CYP3A4 did not change significantly in the lovastatin group. Breviscapine group and
breviscapine combined with lovastatin group significantly inhibited CYP3A4 activity compared with the blank group;
Breviscapine group and breviscapine combined with lovastatin group decreased CYP3A4 enzyme expression significantly
compared with the blank group. CYP3A4 enzyme protein content showed that, compared with the blank group, there was no
significant change in CYP3A4 enzyme protein content in lovastatin group and breviscapine combined with lovastatin group.
CONCLUSION After the combination of lovastatin and breviscapine, breviscapine inhibite CYP3A4 activity by inhibiting the
gene transcription level of the enzyme. The combination change the pharmacokinetic process in rats and slow down the
metabolism of lovastatin.

KEYWORDS: breviscapine; lovastatin; pharmacokinetic; CYP3A4; RT-PCR
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Protein Ladder(Thermo, #t5: 26616).
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Fig.1 Chromatograms of lovastatin and simvastatin
A-blank plasma; B—plasma sample after administration; 1-lovastatin;
2—-simvastatin.
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Fig. 2 Comparison of plasma drug time curves of lovastatin
and breviscapine combined with lovastatin in rats(x + s, n=06)
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Tab. 1 Pharmacokinetics parameters of lovastatin and
breviscapine combined with lovastatin in rats(x * s, n=6)
HEF SR AT 4 AT+ BAE KA
ti2/h 5.02+0.27 6.30+0.33%
Tnax/h 1.80+0.27 2.60+0.55"
Cinax/mg-L7! 0.39+0.05 1.08+0.15%
AUCy/mg-L~"-h 2.43+0.16 4.2240.07?
CL/FJL-h™! 3.36+0.33 1.86+0.05%

T SIRRAITAE, DP<0.05, 2P<0.01.
Note: Compared with lovastatin group, "P<0.05, 2P<0.01.

3 A B C
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Fig. 3 Chromatograms of liver microsome sample

A-blank liver microsome sample; B—blank liver microsome sample+standards of probe drugs+internal standard; C—standards of probe drugs+internal

standard; 1-midazolam; 2—diazepam.

FT2 AWM CYPIA4 BRRSNT A KB LR EERLE
mEaREBHIHE(X L5, n=6)

Tab. 2 Effects of each group on the activity of CYP3A4
enzyme in vitro liver microsomes, gene expression and
protein expression (Xx X s, n=6)

4151 : cvpiad :
B & A E-YSE Sriyiy BEAKREE
=kl 0.158 0+£0.030 5 0.959 0+0.142 5 1.034 2+0.154 5
JTRAEZRYL  0.106 5+0.020 5V 0.751 8+0.101 7Y 0.799 7+0.129 4V
WARMITAL  0.166 0£0.024 1 0.904 9+0.055 8 0.926 2+0.120 1
IT A+ . )
- 0.116 0£0.0153 210.748 0+0.048 31 0.883 5+0.134 7

e 5 AR, VP<0.05,
Note: Compared with blank group, VP<0.05.
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Fig. 5 Groups of CYP3A4 protein expression in rat liver
tissue
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