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Abstract : International Olympic Committee (IOC) prohibits the use of carteolol which is one of P

u B wEHE
]

AR

=
-blockers. To prove whether carteolol product was taken or not, the analytical method in urine using
GC/MS was established, and metabolism and excretion study were evaluated. As compared with acid
hydrolysis, enzyme hydrolysis method was more efficiency. Coefficients of variation for intra-assay
precision was around 10%. Error was less than 5% except the concentration of 0.05 pg/ml. Recovery
was 78.5% at 2 pg/ml. Free carteolol, conjugated carteolol, and small amount of p-OH carteolol were
found in dosed human urine samples. The conjugated form was being 59.4% of the total carteolol in
human urine. The amount of carteolol renal excreted for 72 h after oral dose of 10 mg of carteolol was

49% of the administred dose.
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Carteolol hydrochloride (5- (3-tert-butylamino-2 -hydroxy)
propoxy-3,4-dihydrocarbostyril - HCl)«= 189}, A4S,
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Fig. 1. Metabolism of the carteolol.

Conjugation

Vol.15, No.5, 2002

g carteolol®] A} 2w AT 483

(conjugated FENE ZoFE0]L phase I FENS] A (free
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B a7 ol ARt L B9 0 9
EHL]— o] LEAA] S carteololS H-& 5 AWA|
Fol|A carteolol & ¢FZ9] free®} conjugation ?‘%EHQ &

S ST 2N FE9 wAd FHE YolRgton, T
Sl e} gl 9t i iElY E84% of

2.1. BM717] & Al

B A A8 717]E=  Agilent 6890N  gas
chromatograph/  5973N  Mass  Selective  Detector
(GC/MSD) (Agilent, Palo Alto, USA)S AH&-3t5iTh Al

8 55 Y5t AFESE A4 Ve ZymarkAHe
TurboVap LV evaporator (Zymark, Hopkinton, USA)E
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ATEAE carteolol S T o z7bA|ke] WA Y
< AHgstgeH, xFEde oﬂ o] 1000 ﬂg/me

FEE BhEo] B4 A5t ARSI Al
A FAol| AR BE {7 H% LC& (J. T.
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Fig. 2. Total ion chromatogram (upper) and mass
spectrum of carteolol (lower) obtained from
human urine sample.
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BoA AZEHSRAL carteolol FEAQ carteolol-2TMS
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Hell gk AFATNME B 4= d%o] RSD 10% Ul
Qo] & FAEUEE YA (Table 2) AWM 9
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Fig. 3. Calibration curve of carteolol (0.05 - 5 pg/ml).

Table 1. Precision and accuracy for the assay of
carteolol at various concentrations (n=3)
0.05 02 0.5
Spiked t 1 02 0
piked amoun ugnt pgml g (1gm (1g/m

0.068  0.20 0.48 093 205

Observed
0073 020 0.47 1.12 1.95

amount
0072 0.19 0.48 094 201
Average 0071 £ 020 £+ 048 £+ 100 £+ 201 +
(1g/ml) 0.0027 00035 00061 0106 050

RSD (%) 3.8 1.7 12 10.6 2.4
Accuracy (%)  42.6 14 44 03 03
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Table 2. Precision of carteolol in dosed human urine

samples
7 hour 40 hour 72 hour
1 2.58 0.56 0.065
2 245 0.62 0.056
3 225 0.61 0.070

Average (ug/ml) 2.4310.17  0.60+0.03 0.064+0.007
RSD(%) 6.8 53 11.1

3.3. EATrEollint ATfrRslHEo| Hlw
Carteolol & ¢FZ2] conjugation® FE]Q] phase 1T
A Z free form Q& HHE7] Qe E A8 A A 7}
FEHE AACK olF flgtd BAE At 7}
FEEATIE WU B4 (pH 1 o]8h Z2datelA 7k
BaA7le e a84S Rlasy] fste B8 £ 3
Ak jrgl WHE ARES 7 7EA] W o2 Tl
A S48tk 1 A A TRt o R AY
3le] A& carteolold] W= 7|7} G4 MR
A Ao H3 =719 55%9) AVA &Sk} (Fig. 4)
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Fig. 4. Overlayed ion chromatogram of carteolol
extracted from enzyme and acid hydrolysed
human urine samples.
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3.4. Carteolol2| CHAF 2! HHA
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Fig. 5. The comparison of the concentration of the free
carteolol with the conjugated carteolol.
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Fig. 6. Mass spectrum of p-OH-carteolol (2TMS)
obtained the human urine sample.
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Table 3. Excretion in the human urine after a single
oral dose of carteolol at 10 mg

N Time Volume of H Densi Conc.  Amount
* owy wine @) P Y gy ()
blank 0 20 60 1015 0 0
1 3 480 60 1010 226 1084
27 370 60 1015 243 911
31 30 65 1015 210 651
4 18 230 60 1030 324 745
5 0» 200 60 1020 161 322
6 28 20 60 1025 198 435
7 R 180 60 1020 075 135
8 40 420 60 1020 060 235
9 4 115 50 1030 085 97
10 46 200 60 1015 019 38
11 49 345 60 1015 010 34

12 51 230 7.0 1.010 0.10 22
13 54 220 60 1015 007 15
14 56 210 65 1010 0.19 40
15 64 420 60 1015 015 63
16 66 190 50 1.020 0.08 15
17 69 260 7.0 1010 007 17
18 72 290 65 1.015 006 18
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Fig. 7. Accumulated excretion amount in the human
urine after a single oral dose of carteolol at 10 mg
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