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Determination of Pseudoephedrine, Codeine and Guaifenesin Concentrations in Human Plasma by LC-MS/MS
YANG Han-yu', NIU Gui-zhen’, HU Yu-gin’, ZHAO Xi', GAO Na' (1. Shijiazhuang Pharmaceutical Group
Zhongqi Pharmaceutical Technology (Shijiazhuang) Co., Ltd., Shijiazhuang 050035, China; 2. Shijiazhuang
Pharmaceutical Group Novo Pharmaceutical (Shijiazhuang) Co., Ltd., Shijiazhuang 050000, China; 3. Dept. of
Clinical Pharmacology, Bethune International Peace Hospital, Shijiazhuang 050051, China)

ABSTRACT OBIECTIVE: To develop a method for the determination of pseudoephedrine, codeine and guaifenesin concentra-
tion in human plasma. METHODS: LC-MS/MS method was adopted. Pseudoephedrine, codeine, guaifenesin were solid-extracted
from 0.5 ml plasma sample using O-desmethyl dextromethorphan as internal standard (IS). The samples were separated on Cis col-
umn with mobile phase composed of methanol-2 mmol/L. ammonium acetate (0.5% formic acid, 35:65, V/V). MS/MS detector and
Electrospray ionization source (ESI) were applied and operated in positive ion MRM. Multiple reaction monitoring with mass transi-
tions m/z 166.4—m/z 115.2, m/z 300.5— m/z 215.2, m/z 199.3—m/z 125.2 and m/z 258.2—m/z 157.1 were used for pseudoephed-
rine, codeine, guaifenesin and IS, respectively. RESULTS: The linear ranges were 1.0-1000.0 ng/ml (#=0.9991) for pseudoephed-
rine, 0.5-500.0 ng/ml (»=0.999 6) for codeine and 5.0-5 000.0 ng/ml (»=0.999 7) for guaifenesin. The lowest limits of quantifica-
tion were 1.0 ng/ml, 0.5 ng/ml and 5.0 ng/ml; the extraction recoveries were between 64.6% -69.1% , 68.3% -72.8% and
72.5%-75.5% , respectively. RSDs of intra-day and inter-day were all less than 8.0% . CONCLUSIONS: The method is specific,
sensitive and accurate, and suitable for clinical pharmacokinetics study of pseudoephedrine, codeine and guaifenesin.
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Fig 1 ESI full scan mass spectra

A. pseudoephedrine; B. codeine; C. guaifenesin; D. O-desmethyl dex-

tromethorphan
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Fig2 MRM chromatograms
A.blank plasma; B. blank plasma+pseudoephedrine, codeine, guaifene-
sin and internal standard; C. plasma sample of healthy volunteers 2 h af-
ter medication+internal standard; I . pseudoephedrine; II. codeine; IIl.
guaifenesin; V. O-desmethyl dextromethorphan
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Tab 1 Precision of pseudoephedrine in human plasma(n=6)
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Tab 2 Precision of codeine in human plasma(n==6)
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Tab 3 Precision of guaifenesin in human plasma(n=6)
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Fig 3 Mean plasma concentration-time curves of 10 healthy
volunteers after oral administration of the oral solution
A. pseudoephedrine; B. codeine; C. guaifenesin
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Surveillance of Bacterial Resistance in Baotou Area in 2011
ZHANG Xiu-jie, GAO Hui-ling, JIANG Cai-rong, HOU Kai, WANG Qiao-lian, ZHAO Guo-jun, LIN Feng, HU
Rui-gian(The Fourth Hospital of Baotou, Inner Mongolia Baotou 014030, China)

ABSTRACT OBIJECTIVE: To investigate the resistance of clinical isolates to commonly used antibiotics in Baotou area in 2011,
and to provide reference for the rational use of antibiotics. METHODS: Strains isolated from 6 third-grade general hospitals of
Baotou area in 2011, and the data of susceptibility test were collected. WHONET 5.5 software was used for data analysis according
to 2010 CLSI breakpoints. RESULTS: After analyzing clinical isolates from 6 third-grade general hospitals of Baotou area, a total
of 5 257 clinical strains were collected in 2011, of which 3 906 strains of Gram-negative bacterium accounted for 74.3% , Esche-
richia coli, Klebsiella spp, Pseudomonas aeruginosa, Acinectobacter app, Enterobacter spp as the most common strains. The prev-
alence of ESBLs producing strains was 65.4% in E. coli and 39.7% in Klebsiella spp; 1 351 strains of Gram-positive bacterium ac-
counted for 25.7% , coagulase negative Staphylococcus, Staphylococcus aureus, Enterococcus spp, Streptococcus pneumoniae as
the most common strains. The prevalence of Methicillin-resistant strains was 46.3% in S.aureus and 72.1% in coagulase negative
Staphylococcus. Imipenem was still sensitive to Gram-negative bacterium. Gram-positive organisms showed highest susceptibility to
vancomycin, teicoplanin and linezolid. There was no Staphylococcus spp resistant to vancomycin, teicoplanin and linezolid. CON-
CLUSIONS: The drug resistance of clinical isolated strains is serious in Baotou area. We must strictly enforce Guiding Principles
of Clinical Use of Antibiotics. Antibiotics should be used according to the type of pathogenic bacteria, drug sensitivity test and indi-
cations in order to guarantee rational use of antibiotics.

KEY WORDS Antibiotics; Drug resistance; Rational drug use

(Bt AFTRATEN T BHEAFARNBER(BERE)A (1):32.

o] R 3 A S Fa KEERAFERIGRBEE (4] M B HEHE, 3 B 0B A2y 32 Kl

IR AGH B BB ] AW AR R WE ST D). e e 25 A K 5 34k, 2001, 18(3)

S 3k 157.

[ 1] #iUE, BREEH, b K, 4 A (035 - R I0E v 0 & [5] Stavchansky S, Demirbas S, Reyderman L, ef al. Simulta-
NI H B PR R BT 2 (D). v P 258 K 52 52 4R, 2001, neous determination of dextrorphan and guaifenesin in hu-
18(2):116. man plasma by liquid chromatography with fluorescence

[2] 4B, fTbk, et 3 BRIR AT fp N SR i AR Z 0] 24 detection[J].J Pharm Biomed Anal,1995,13(7):919.

B AR B B Ere2h & 4 & ,2001,21(6): [61 SR LUMABR /N — 31 7 A 0 3 b e 2k 1 45
330. TIRE[I]. 25 ¥ 47 4 &, 1996, 16(5) : 343,

[3] &P, JHZR, SChes, 4 e rh R A S SF A alA [ 7] Causon R.Validation of chromatographic methods in bio-

13 H i ki HPLC W [J]. o B B 25 T3k 4 &, 2004, 35 medical analysis[J].J Chromatogr Biomed Sci Appl, 1997,
* FATZIE. W50 A1 BEBE 255 . IR 0472-3103178, E- 689(1):175.
mail : btdsyyyjk@126.com ik H#H:2013-06-10  f& [l H #H:2013-06-28)

- 3206 - China Pharmacy 2013 Vol. 24 No. 34 REZED 2013458 24 55 34



