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Pharmacokinetics of dextromethorphan and its metabolite in Chinese healthy
volunteers after a single oral dose of compound anti — cough agent

LU Jun — gang' WU Chun - yan® SUN Hui - jing' SONG Min' HANG Tai —jun'"

(1. Department of Pharmaceutical Analysis China Pharmaceutical University Nanjing 210009 China;
Jiangsu Nhwa Pharmaceutical Co. LTD Xuzhou 221007 China)

Abstract Objective: To evaluate the pharmacokinetics of dextromethorphan hydrobromide and its metabolite dex—
trorphan in Chinese healthy volunteers after a single oral dose of 2 tablets of compound paracetamol pseudoephed—
rine dextromethorphan and chlorphenamine. Methods: The plasma concentrations of dextromethorphan hydrobro—
mide and dextrorphan were determined by an LC — MS/MS method with positive ion ESI MRM detection using clen—
buterol hydrochloride as internal standard. The dextrorphan was determined both before and after enzymatic hydroly—
sis of its glucuronide. The pharmacokinetic parameters were estimated by DAS 2.0 software. Results: The main
plasma pharmacokinetic parameters for dextromethorphan hydrobromide and dextrorphan were as follows: C,, (4. 4
+4.6) (9.7+5.4) pg LT, (4.2+3.3) (1.8+0.8) h; AUC, (61.0+84.2) (59.4 +25.4)h* pg*

L7 4,,(9.5%2.9) (6.0+2.8) h; MRT,__(13.8 +5.5) (7.6 +2.8) h. After enzymatic hydrolysis the main
plasma pharmacokinetic parameters for dextrorphan were as follows: C,, (536 +165) pg* L™"; T, (2.1 £0.6) h;

AUC,_ (3504 +710) h * wg * L™';4,,(6.4 £2.7) h; MRT,_.( 7.2 =2.3) h. Conclusions: The L.C — MS/MS
method is proved to be accurate and sensitive for the determination. The plasma concentration of dextrorphan glucu—
ronide is significantly higher than the free dextromethorphan hydrobromide and dextrorphan.
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Fig2 HPLC - MS/MS specificity chromatograms of plasma samples for the determination of dextromethorphan and dextrorphan with clenbuterol as IS
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Tab 1 Calibration equation and LLOQ of dextromethorphan hydrobromide and dextrorphan in human plasma
( sample types) ( drug components) (calibration equation) r LLOQ/pg *+ L-!
R =0.02023C +1.525 x 10 ~*
( before enzymatic hydrolysis) ( dextromethorphan hydrobromide) (€=0.032~20 pg+ L) 09981 0-032
0- R =0.02329C - 1.204 x 10 ~*
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Tab 3 Accuracy and precision results of dextromethorphan hydrobromide and dextrorphan in human plasma

( intra — day) ( inter — day)
( spiked con.)

( drug components)

Jug* L7! RSD/%  Diff/% RSD/%  Diff/%
( calculated con.) /pg * L1 (calculated con.) /pg * L1
0.2 0. 196 +0. 031 12.3 -2.2 0.201 +0. 022 11.1 0.4
( dextromethorphan hydrobromide)
5.0 4.461 £0. 101 3.7 -10.8 4.654 £0.412 8.9 -6.9
30 29.43 +1.354 4.7 -1.9 29.91 +1.018 3.4 -0.3
0 - ( dextrorphan) 3.2 3.068 £0. 31 6.7 -4.1 3.128 £0.33 10.6 -2.2
80 71.43 £1.85 2.5 -10.7 71.48 +4.12 5.8 -10.6
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Fig3 Average plasma concentration — time curves of dextromethorphan hydrobromide( A) dextrorphan before( B) and after( C) enzymatic hydrolysis( X+

s n=20)
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Tab 4 Main pharmacokinetic parameters of dextromethorphan hydrobromide and dextrorphan after a single oral

dose of the compound anti — cough tablets in 20 healthy Chinese volunteers( xtsn =20)

( dextromethorphan hydrobromide) 0- ( dextrorphan)
( parameters)
( before enzymatic hydrolysis) ( before enzymatic hydrolysis) ( after enzymatic hydrolysis)
Crae/pg s L1 4.4+4.6 9.7+5.4 536 +165
T /b 4.2:3.3 1.8=0.8 2.120.6
typ/h 9.5+2.9 6.0+2.8 6.4+2.7
MRT, _7,/h 13.8 5.5 7.6 +2.8 7.2+2.3
AUCy_pp/pg+h+L-! 61.0+84.2 59.4425.4 3504 710

AUC)_/pg=h=L"! 63.2 +86.9 60.3 +£25.4 3542 £706
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Tab 5 Main pharmacokinetic parameters of paracetamol pseudoephedrine hydrochloride and chlorpheniramine

maleate after a single oral dose of compound anti — cough tablets in 20 healthy Chinese volunteers

( paracetamol)

(' main pharmacokinetic parameters) ( pseudoephedrine hydrochloride) ( chlorpheniramine maleate)
Cpan/pg * L7 11445.3 +£2304. 4 345.2 £117.4 8.1x3.2
Tax/h 0.7+0.3 1.50.6 8.427.6
tipfh 3.0+0.5 6.11.5 25.6 +10.2
AUCy_./pg=h+L"! 42056. 6 +7813. 8 3618.2 +1674.6 242.1+83.3

AUCy_,/pgheL"! 45400. 8 £9514.7 3661. 4 +1665. 8 282.2 +100.2
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