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Assay of metoprolol and o-hydroxymetoprolol in human urine by
reversed-phase liquid chromatography with direct-injection’

XIE Hong—Guang, ZHOU Hong —Hao

{Department of Pharmacology, Hu-nan Medical University, Changsha 410078, China)

AIM: To develop an HPLC method with di-
rect injection for the simultaneous determina-
tion of metoprolol (M) and e-hydroxymeio-
prolol (HM? in human urine. METHODS.
Urine {200 ul) was diluted with eluate and in-
jected into the chromatograph. Samples were
seperated on an ODS column by isccratic bina-
ry elution and monitored by fluorescence de-
RESULTS:
ing peaks were identified. M and HM gave

tection. No potential interfer-
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rapid elution and baseline resclution. The lin-
ear curves of both analytes ranged between
. 2 and 100 mg-L™*. The response sensitivity
was approximately 0. 1 mg+L ™" and the coeffi-
cients of variation in the assay were within
§ ¥ for both compounds. A typical applica-
tion in oxidation phenciyping was presented
for one healthy volunteer who received 100 mg
CONCLUSION: The
method can be used for the investigation of ge-

of oral metoprolol.

netic polymorphism of metoprolol oxidation in

the large populations.
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prolol; high pressure liquid chromatography ;

metoprolol; e-hydroxymeio-

urine
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Metoprolol (M) s a cardiasclective -
receptor blacker for treatment of hypertension
and angina pector=''. The oxidation of M to
e-hvdroxvmewopralol ¢ HM v cxhibits a2 de
brisoguine-tvpe genetic polymorphism in many
ethnic populations— ''. M can be chousen in-
stead ol debrisoquine as a phenotyping probe
by measurement of their metabolic ratio tMR

= M/HM) in human urine 7',

Monitoring
of the urine levels of M and HM is applied in
oxidation phenotyping in varinus racial or eth-

Several published HPLC

methods have been available for analyzing the

nic  populations.

concentrations of M and HM in urine and/or
plasma“ ', but their utihty is somewhat
hampered by either time-consuming extraction
provedures 1" or unduly long retention time
(15— 30 min)y- "t

simple. sensitive. and reproducible analytic

Avcordingly . a rapid,

method 1= required for this purpose. This pa-
per described a direct-injection reversed -phase
HPLC method for simultanecus guantitations
of M and HM 1n human urine,

MATERIALS AND METHODS

Chemicals and drugs M tartrate was purchased
from Sigma 1S5t Louis. USA ). HM p-bydroxyben-
zoate ¢H 119/A1} was supplied by Astra Hassle AB
{Mondal. Sweden). M tartrate tBetaloc 50 mg per
tabler. code M 52 — 1DUB 1 was cbrained (rom Sinn-
Swed Pharmaceutical Co. All uiber reagents were of
AR grade unless otherwise indwcated. Water was
glass redisdilled.

Standard Stock
eig + L7, each base equivalent ! were prepared

solutions solutions ¢ 250
HF1.C-grade methancl and were kept at —4 .
Sample preparation To 200 ul of unknown urine
in an 1. S-ml contral polyethvlene tube was added 200
pl of eluate. This mixture wa~ vortexed for 10 s and
then centrifuged at 1 obi - g for 16 min. The clear =su-
pernatant (50 pl) was injected into the chromatograph
by autosampler.
Chromategraphy  The chromatograph consiated
of LU-8A liyuid chromatograph. SUL-8A system con-

rruller. CTO)-pA eolumn oven. S1L-64A auto injector,
RF-239 fluvrescence HPLU monitar, FDD-1A floppy
dise driver. C-K3A A-slor expansion case and cbro-
mutupac from Shimadzu . Japan. The analytical column
(200 mm - 4.6 mm 1T was flled with Spherisorh C o
materal, at a f-pm particle size (Dalian Insttute of
Chemical Physica, Chinese Academy of Sciences .
The mobile phase was 1 54 G0 1socratic binary eluate
{final pH 3. 4). Sclution A was methanol. Solution B
wus 2 mixiure of 1000 ml of water. 1. 8 ml ol glacial
acetic actd. and 1.4 pl of triethvlamine. The flow-rate
wis 1. 2 ml “mio - and the column temperature was
41 . The flucrescence was monitored at 203 nm with
excitation at 277 nm,

Yalidation study Ulrme standards were prepared
by spiking an aliguut of each standard solution into
blank urine from a heaithy drug-free volunteer as de-
serthed i sample preparation above. Seven calibration
samples contaning mixtures of M and HM were made
at levels becween 0. 2 and 100, 0 mg <L~ for standard
curves, Three spiked urine samples at 2,5, 10. 0, and
25. 1 mg+-L "' of both compounds were prepared to test
the accurecy and precision of the assay. The minimum
detectable amount was defined as a signal-to-noise
ratio of 1:1. The potential intecference from endoge-
nous spurces was iovestigated with blank human
urine.

Amounts of M and HM in the unknown samples
were  quantitated by response lactors ( m¥Y  per
mg+ L™ of the calibration samples at 2 different
levels within the linear range.

Applications of the method Llrine was voided
immediately before po M 100 mg and was collected
thraugh the next 8 h. Aliquots (10—20 ml) of the col-

lection were stnred at — 3 (.
RESULTS AND DISCUSS1ION

Chromatography The retention times of
M and HM were 4.1 and 7.1 min. respective-
ly «Fig 1). M and HM gave rapidly eluting.
{ulty resolved and sharp symmetrical peaks.
the 1atal etution time per run for both analytes
was within I min. The use of triethylamine
as a modifier of eluent™ gave excellent resolu-
tion and rapid elution, and also enhanced the
resolution performance of weak bases ke M
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Fig 1. Chromatograms of predosing blank urine (A .
spiked urine (B). and postdosing 0— & h yrine from a
subject po metoprolol 100 mg <C’. Relention time.
HM 4. 1 min: M 7.1 min. ’

(pK,9. 70) on reversed-phase chromatogra-

chy.
Calibration curve
made by plotting the peak height {(mV) vs the

Standard curves were

spiked concentration {mg-L7'). The M curve
23 — 100
mg * L7 with correlation coefficient (7Y of

was linear over the range of 0.

0. 988, and the HM curve was also linear over
the range of 0. 20— 100 mg L~ ! with an » of
0.997. No mternal standard was employed
due to a nearly complete extraction recovery of
direct-injection samples and relative difficulty
of obtaitning a required adequate internal stan-
dard.

¥alidation test
the procedures was evaluated by analyzing

The reproducibility of
replicate samples. Coefficients of wvariation
(V) within B % were observed in both intra-
and inter-days (Tab 1). Extraction recovery
of direct-inject samples was theoretically al-
most complete (Tab 2). This is due to the
tact that there is no loss of compounds if the

samples 15 chromatographed by direct injec-
tion. The lower limit of detection for both
analvtes was roughly 0. 1 mg -L7'. No en-
dogenous tnterfering peaks were found in the
blank urine samples. Since the subjects used
for oxidation phenotyping should be drug-free
volunteers. the possible interference from ex-

ternal sources can also be excluded.

Tab 1. Coefficient of variation ( ;) in determination
of metoprolol (M) and o-hydroxymetoprolol (HM) in
spiked urine.

Added/ Intra-day (n="03 Inter-day (n=10)
mg-L7! M HM 5 ] HM
2.5 5. 38 6. 32 6. D6 6.93
10.0 £ 14 5. 94 5. 48 7.72
5.0 4. 28 2.23 5.06 4, 85
Tab 2. Recovery of metoprolo]l (M} and o-hydroxy-

metoprolol (HM  from spiked urine. n=10, T+ts=.

Compound 2;?;{1 ]_Fnzu;d_i Recovery/ %
M 2.5 Léetn.2 102.2+6.2
10,0 9.9+£0.5 98.915. ¢4

- 25.0 24.441.2 97.5+4. %
HM 2.0 .60, 2 101.8947.1
16,0 10.240.8 101.8+7.9

5.0 25.2%+1.2 100.9+4.9

Applications of the method Formation
of HM is impaired in poor metabolizers (PM)
of M because of its defective oxidation™¥,
whereas normal subjects of the M oxidative
ability are defined as extensive metabolizers
(EM ). In this study. M and HM concentra-
tions in postdosing 8 h urine from one subject
were 6. 87 and 25. 82 mg+L™!, respectively.
The subject was classified as EM with a
lg MR being — 0. 58 according to criteria
(PM: [g MR > 1.09) established for Chinese
population™ ", H the HM level in urine is <<
0. 2 mg « L™", the dilution times of sample
preparation should be reduced-’',
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The present devised procedure was
proven much simpler (direct mjection) and
maore rapid (7, <7 min) than those' ™"
ported previously (¢,15 — 30 min). It makes
the use of technology readily available in most

laboratories, and is well suited for pharmaco-

Te-

genetic studies,
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