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ABSTRACT

AIM: To investigate the pharmacokinetics of loratadine (LOR) and its active metabolite descarboethoxyloratadine
(DCL) in healthy Chinese subjects.  METHODS: Twenty healthy Chinese male subjects received a single oral dose
of LOR 20 mg.  A sensitive liquid chromatography-tandem mass spectrometry method (LC/MS/MS) was used for
the determination of LOR and DCL in plasma.  RESULTS: Mean maximum concentration (Cmax) was found (17±14)
µg/L for LOR at 1.2 h and (16±9) µg/L for DCL at 1.5 h.  Mean area under the plasma concentration-time curve
from zero to infinity (AUC0-∞) was (47±49) µg⋅h⋅L-1 for LOR and (181±122) µg⋅h⋅L-1 for DCL, respectively.  The
apparent elimination half-life (T1/2) of LOR was (6±4) h, and that of DCL was (13.4±2.6) h.  The ratios of AUCDCL/
AUCLOR ranged from 0.36 to 54.5.  CONCLUSION: LOR was rapidly absorbed and transformed to DCL.  AUC of
the parent drug was extremely variable, while AUC of the active metabolite DCL was moderately variable after an
oral dose of LOR to Chinese subjects.

INTRODUCTION

Loratadine (LOR) is an orally active H1 receptor
antagonist.  It has been widely used because of its effi-
cacy in treating allergic disorders without significant
central and autonomic nervous side effects such as se-
dation and anticholinergic properties [1].  Metabolic stud-
ies in man have demonstrated that this drug is rapidly
absorbed but undergoes extensive first-pass metabolism.
Descarboethoxyloratadine (DCL) is one of the main
products of LOR metabolic transformation and has more
pharmacological potencies than its parent drug[2,3].

CYP3A4 and CYP2D6 enzymes are responsible for the
metabolism of LOR to DCL[4].  Pharmacokinetic stud-
ies of LOR and DCL in Caucasian have been reported [5-10].
However, no such reports in Chinese subjects have been
found in the literature.

The current study was undertaken to evaluate the
pharmacokinetics of LOR and its active metabolite DCL
in plasma of healthy Chinese subjects using a liquid
chromatography-tandem mass spectrometry method
(LC/MS/MS).

MATERIALS  AND  METHODS

Study design
Subjects  Twenty  healthy Chinese male subjects

ranging in age from 21 to 24 a (22.5 a± 0.9 a), in weight
from 55 to 73 kg (64.3 kg±0.8 kg), and in height from
168 to 185 cm (174 cm±5 cm) were enrolled in the
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study.  Before enrollment, each subject was determined
to be in good health through medical history, physical
examination, electrocardiagrams (ECG), and routine
laboratory tests.  No medication was used for at least
two weeks before the study and alcohol was forbidden
within 72 h prior to drug administration.  The study
protocol followed the guidelines of the Helsinki Decla-
ration (current revision) and was approved by the local
Independent Ethic Committee.  Written informed con-
sent was obtained from each subject before the study.

Dosing procedure  All participants were admit-
ted to the Clinical Research Unit (People’s Hospital of
Liaoning Province) 12 h prior to drug administration.
Following an overnight fast for at least 10 h, each sub-
ject received two tablets of Claritin (Schering-Plough,
Shanghai) containing loratadine 20 mg with 240 mL
mineral water and continued fasting for 2 h.

Collection of blood sample  Blood samples were
collected into heparinized tubes prior to the drug ad-
ministration and at 0.33, 0.67, 1.0, 1.5, 2.0, 3.0, 4.0, 6.0,
8.0, 12.0, 24.0, and 36.0 h after medication.  Blood
was immediately centrifuged for 15 min, the plasma
was separated and frozen at -20 ºC until assay.

Analysis of plasma samples
LC/MS/MS system  A liquid chromatographic-

tandem mass spectrometric method was established to
determine LOR and DCL simultaneously in plasma[11].
A Shimadzu LC-10AD pump (Kyoto, Japan) was used.
Chromatography was performed on a Zorbax SB-C8
column (partical size 5 µm, 150 mm×4.6 mm ID, HP
Company, USA), using a mobile phase of acetonitrile−
water−formic acid (75:25:15, v:v:v), The flow rate was
0.5 mL/min.  A Finnigan TSQTM triple quadrupole mass
spectrometer equipped with an atmospheric pressure
chemical ionization (APCI) source (San Jose, CA, USA)
was used for mass analysis and detection.  Quantitation

was performed using selected reaction monitoring (SRM)
of the transitions m/z 383.1 → m/z 336.8 for LOR, m/z

310.9 → m/z 258.6 for DCL, and m/z 256 → m/z 166
for the internal s tandard (diphenhydramine),
respectively.  The collision energies of 30, 30, and 25 V
were used for LOR, DCL, and the internal standard,
respectively.

Preparation of plasma sample for LC/MS/MS
analysis  To a 1.0 mL aliquot of plasma were added 1
mL of water, 100 µL of the internal standard
(diphenhydramine hydrochloride 400 µg/L), and sodium
carbonate 100 µL of 1.0 mol/L.  The sample was vor-
tex-mixed and then extracted with 3 mL of ether-hex-
ane (15:10, V/V).  The organic layer was separated and
evaporated to dryness at 40 ºC under a gentle stream of
the nitrogen.  The residue was dissolved in 100 µL of
the mobile phase, and vortex mixed.  A 20-µL aliquot
of the solution was injected into the LC/MS/MS system.

Analytical performance The calibration curves
of LOR and DCL were both linear up to 20 µg/L, with
a lower limit of quantitation at 0.2 µg/L.  The typical r
value was 0.9992 for LOR and 0.9995 for DCL,
respectively.  The intra-run precision was <8.9 % for
LOR and <6.5 % for DCL, the inter-run precision for
LOR and DCL was <14.2 %.  The accuracy was within
1.2 % for LOR and 4.6 % for DCL, respectively.  Dur-
ing routine analysis, each analytical run included a set
of calibration samples, a set of quality control (QC)
samples in duplicate and the unknowns.

Pharmacokinetic analysis The noncompartmental
analysis was used in the data processing of both LOR
and DCL.  Cmax and Tmax were determined by inspection
of the plasma concentration-time curves.  ke was de-
termined by liner regression of the terminal linear por-
tion of the concentration-time curve, and T1/2 was cal-
culated as ln(2)/ke.  AUC was calculated by linear
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trapezoidal rule.  CL/F of LOR was calculated as D/AUC0-∞,
D was the dose of LOR.  Vd/F was calculated as D/
(ke×AUC0-∞).  The ratio of AUCDCL/AUCLOR was calcu-
lated as (AUC0-∞ of LOR/AUC0-∞ of DCL)×1.25, where
1.25 was the correction factor of the unequal molar

concentration.

RESULTS  AND  DISCUSSION

The mean plasma concentration-time curves of
LOR and its active metabolite DCL were shown in Fig 1.
Their mean pharmacokinetic parameters and ranges
were given in Tab 1.

It was reported that the rapid absorption of LOR
and formation of DCL were consistent with the onset
of action within 1 h and their pharmacokinetic profiles
further support a once-a-day dosage regimen in clinical
use[9].  In this study, Tmax values of LOR and DCL were
1.2 h and 1.5 h, mean AUC value of the DCL was about
4 times of that of the parent drug.  Compared with the
parent drug, DCL had the long T1/2.  These results were
in agreement with the data reported for Caucasian[8,9].
Recent studies have demonstrated that DCL exhibits

qualitatively the similar pharmacodynamic activity to its
parent drug, but is 2.5-4 times more potent orally[2,3].
Therefore, the active metabolite DCL plays an impor-
tant role on the sustained effect after administration of
LOR.

It was reported that T1/2 of LOR was about 11 h
and that of the active metabolite DCL was about 18 h in
Caucasian[8].  While in our study, mean values of T1/2 of
LOR and DCL were only 5.9 h and 13.4 h, respectively.
We also found that the AUC and Cmax for both LOR and
DCL in Chinese were higher than those reported in Cau-
casian[8,9].  In Caucasian treated with the same dose of
LOR, the mean AUC value was 34.4 µg⋅h⋅L-1 for LOR
and 141.7 µg⋅h⋅L-1 for DCL.  The mean Cmax value was
10.8 µg/L for LOR and 9.9 µg/L for DCL, respectively[8].
In this study, the mean AUC value was 47.3 µg⋅h⋅L-1

for the parent drug and 181 µg⋅h⋅L-1 for the active
metabolite.  The mean Cmax values of LOR and DCL
were 16.6 µg/L and 15.6 µg/L.  These results indicated
that LOR might be faster eliminated in Chinese than in
Caucasian.  According to these pharmacokinetic results,
it would be recommended for LOR to be taken twice
daily at a lower dose in Chinese.

In the present study, the parameters such as AUC,
Cmax, and T1/2 of LOR were found extremely variable
and the transformation extent of LOR to DCL also ex-
hibited significant inter-individual variability.  The ra-
tios of AUCDCL/AUCLOR ranged from 0.36 to 54.5.

Tab 1.  Pharmacokinetic parameters of LOR and DCL after
a single oral dose of LOR 20 mg in Chinese subjects.  n= 20.
Mean±SD.

      Parameters              LOR                    DCL

Cmax/µg⋅L-1     17±14    16±9
  (4.1-53.7)  (3.7-30.4)

Tmax/h    1.2±0.6   1.5±0.5
  (0.7-2.0)  (0.7-4.0)

AUC0-∞/µg⋅h⋅L-1     47±49  181±122
  (8.2-187.6) (22.4-483.6)

T1/2/h       6±4  13.4±2.6
  (1.5-15.8)   (7.8-18.2)

CL/F (mL⋅kg-1⋅min-1)   229±118
(28.3-623.9)

Vd/F (L·kg-1)     74±30
(36.8-133.7)

AUCDCL/AUCLOR                      12±17
                 (0.36-54.5)

Fig 1. The mean plasma concentration-time curves of LOR
(A) and DCL (B) after a single oral dose of LOR 20 mg in
Chinese subjects.  n=20.  Mean±SD.
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The remarkable inter-individual variability of LOR
may be mainly due to its first-pass metabolism, as we
can see in Tab 1 that the parameters of DCL are less
variable than LOR.  The pharmacokinetics of DCL was
studied when it was given directly in another study[12].
In that case, a smaller inter-individual variability of AUC
for DCL was observed than in the present study.

REFERENCES

1 Clissold SP, Sorkin EM, Goa KL.  Loratadine, a preliminary
review of its pharmacodynamic properties and therapeutic
efficacy.  Drugs 1989; 37: 42-57.

2 Kreutner W, Hey JA, Anthes J, Barnett A, Young S, Tozzi S.
Preclinical pharmacology of desloratadine, a selective and non-
sedating histamine H1 receptor antagonist.  1st communica-
tion: receptor selectivity, antihistaminic activity, and anti-
allergenic effects.  Arzneimittelforschung 2000; 50: 345-52.

3 Henz BM.  The pharmacologic profile of desloratadine: a
review.  Allergy 2001; 56 Suppl 65: 7-13.

4 Yumibe N, Huie K, Chen KJ, Snow M, Clement RP, Cayen,
MN.  Identification of human liver cytochrome P450 en-
zymes that metabolize the nonsedating antihistamine
loratadine.  Formation of descarboethoxyloratadine by
CYP3A4 and CYP2D6.  Biochem Pharmacol 1996; 51: 165-
72.

5 Brannan MD, Reidenberg P, Radwanski E, Shneyer L, Lin
CC, Cayer MN, et al.  Loratadine administered concomi-
tantly with erythromycin: pharmacokinetic and electrocar-
diographic evaluation.  Clin Pharmacol Ther 1995; 58: 269-

78.
6 Carr RA, Edmonds A, Shi H, Locke CS, Gustavson LE, Graft

JC, et al.  Steady-state pharmacokinetics and electrocardio-
graphic pharmacodynamics of clarithromycin and loratadine
after individual or concomitant administration.  Antimicrob
Agents Chemother 1998; 42: 1176-80.

7 Nomeir AA, Mojaverian P, Kosoglou T, Affrime MB,
Nezamis J, Rodwanski E, et al.  Influence of food on the oral
bioavailability of loratadine and pseudoephedrine from ex-
tended-release tablets in healthy subjects.  J Clin Pharmacol
1996; 36: 923-30.

8 Hibert J, Radwanski E, Weglein R, Luc V, Perentesis G,
Symchowicz S, et al.  Pharmacokinetics and dose propor-
tionality of loratadine.  J Clin Pharmacol 1987; 27: 694-8.

9 Radwanski E, Hilbert J, Symchowicz S, Zampaglione N.
Loratadine: Multiple-dose pharmacokinetics.  J Clin
Pharmacol 1987; 27: 530-3.

10 Zhong D, Blume H.  HPLC determination of loratadine and
its active metabolite descarboethoxyloratadine on human
plasma.  Pharmazie 1994; 49:737-9.

11 Yang HY, Chen XY, Xu HY, Zhong DF.  Determination of
loratadine and its active metabolite descarboethoxyloratadine
in human plasma by liquid chromatography-tandem
spectrometry.  In: Chinese Pharmaceutical Association and
Chinese Pharmaceutical Journal, editors.  The Forum of Mod-
ern Pharmaceutical Analysis 2001.  Beijing: Xinhua
Publishers.  2001.  p 34-7.

12 Xie ZY, Chen XY, Zhang YF, Zhong DF.  Determination of
desloratadine in human plasma by LC/MS/MS: application
to pharmacokinetic study.  Chin J Clin Pharmacol 2002; 18:
211-4.


