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Fig.1 MS/ MS spectra of metoprolol(a)and propranolol(b)
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wls 50 uL. 0.2 mol-L™" 50 .37 .
wL 1 min 2.5 mL 5 (p)
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a—Blank plasma; b—Standard plasma; c¢—Metoprolol in rat plasma; 1—Metoprolol; 2—Propranolol
Fig.2 Chromatograms of metoprolol in rat plasma
Table 1 Method recovery and precision of metoprolol(n =18 x +s)
p/(ngL™") Recovery /% Intraday RSD/% Interday RSD/%
25 104.3 £1. 15 2.99 9.85
100 97.0+7.55 7.57 9.26
800 100.4 +64. 8 6.88 14.1
2.5.4 2.5.5
100 L 100 pL
“2.3” NN “2.3”
3 (25.100.800 pgeL™")
6 25,100 800 }Lg'L'l
Al; 100 pL 40 C 100 pL
“2.3” 20 pL 3
(3 )
50 pL 100 pL A2, 100 pL
20 uL (3 20 pL 3
) A2, (3 )
2 A1/A2 A3, 2
2. A2/A3 3 2
Table 2 Extraction recovery of metoprolol in rat plasma 90. 6% -
and in mice tissue 101.8%  100. 3% -
pan/(heel ™) & SD/(pgeL”') RSD/% 102. 4% .
25.0 70.9 8.1 11.4 °
100. 0 71.0 7.8 11.0 2.5.6
800. 0 75.1 2.6 3.4 -20 C

1S( 100. 0) 75.2 3.8 5.0 15 d 3
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3.
8 h
Table 3 Stability of metoprolol in rat plasma
Run Puttea(ng*L7") Prona/(pg* L") SD/( pgeL™')  RSD/% RE/%
Room temperature for 8 h 25.0 23.8 1.0 4.2 -4.9
100. 0 103.0 2.1 2.0 3.3
800. 0 802.0 102.0 12.7 0.3
Freeze for 15 d 25.0 24. 1 0.2 0.8 -3.6
100. 0 101.0 13.7 13.6 0.9
800. 0 772.0 45.0 5.8 -3.5
Freeze-thaw cycle 1 25.0 24.6 2.9 11.6 -1.7
100. 0 91.0 1.2 1.3 -9.0
800. 0 757.0 40.9 5.4 -5.4
Freeze-thaw cycle 2 25.0 26. 4 0.4 1.5 5.7
100. 0 102.0 5.2 5.2 1.6
800. 0 806. 0 13.0 1.6 0.8
Freeze-thaw cycle 3 25.0 26.4 1.3 5.0 5.6
100. 0 104 5.7 5.4 4.2
800. 0 753.0 28.1 3.7 -5.9
3 DAS2.0
- 3. 4,
800 4
7, 600+
: LC-MS/MS
1 400}
< 200
' °
0 2 4 6 8 - - 40. 0:
t/h
B—Met; ®—Mettnif 60. 0:0. 1)
Fig.3 Mean plasma concentration-time curve of meto- °

prolol after i. g. administration to rats

Table 4 Non-compartmental pharmacokinetic parameters of metoprolol after single and combination administration to rats

Pharmacokinetics parameters  Metoprolol( 18 mgekg™") Metoprolol( 18 mgekg™') + Nifedipine( 9 mgekg™") P
oo/ (pgeL™) 502.8 £67.0 623.8 +137.3 0. 081
fa /h 0.50 +0. 00 0.58 +0.13 0. 061
t1,/h 1.28 £0. 80 1.53 £0.58 0.262
AUC,,/( pgeh*L™") 442.8 +50.9 730. 8 £218.2 0. 008"
MRT,, /h 1.24 £0. 14 1.68 £0.41 0. 055
Vd/F/( Lekg™") 74.9 £54. 4 59.5 £41.5 0. 565
CL/F/(Leh~"kg™") 39.0 +3.41 25.4+7.46 0.001°
a—P <0.05
AUC,,
AUC,,-MRT,, MRT

CL/F MRT
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Effect of nifedipine on pharmacokinetics of metoprol-
ol in rats

LIU Qian CHU Yu ZHAO Hui SHAO Xin ZHANG Xu LIU Yan-fang
( School of Pharmacy Shenyang Pharmaceutical University Shenyang 110016 China)

Abstract: Objective To develop an LC-MS/MS method for the quantification of metoprolol in rat plasma
for investigating the interactive effects of nifedipine to metoprolol in rat plasma. Methods Mobile phase con—
sisted of a mixture of acetonitrile-water{formic acid( V: V:V =40. 0:60. 0: 0. 1) was used for the separation.
Internal standard was propranolol the extraction was performed by ethyl acetate and the samples were ana—
lyzed on C 4 column. The ion source was adopted positine ion and multiple reaction monitoring( MRM) . Re—
sults The pharmacokinetic parameters of metoprolol in rats after the i. g. administration of metoprolol alone
and the combination of metoprolol and nifedipine were as follow: p . were(502.8 +67.0) and( 623.8 +
137.3) pgeL ™" ¢, were(0.50 £0.08) and(0.58 £0. 13) h ¢,, were( 1.25 +0. 80) and( 1. 53 +0.58) h
AUC,, were( 442. 8 £50.9) and( 730. 8 +218.2) pgeh*L ™" MRT,, were( 1.24 0. 14) and( 1. 68 0. 41)
h CI/F were(39.0 +3.41) and(25.4 +7.46) L+h 'skg™'. AUC,, MRT,, CI/F showed significance
difference with each other( P <0.05) there were no significant differences of the other pharmacokinetic pa—
rameters( P > 0. 05) . Conclusions This method is sensitive and stable. The absorption and elimination of
metoprolol in rats were effected by nifedipine.

Key words: metoprolol; nifedipine; LC-MS/MS; pharmacokinetics



