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A.C,D,E andK m Kit for standardized sample prep
lodide

Q10, Ubiquinols = Robust and reproducible

Summary

HPLC with electrochemical detection has been established as a fast and reliable method for the de-
termination of serotonin, catecholamines and metabolites in plasma and urine [1 - 5]. The ALEXYS
Clinical Analyzer together with a commercially available kit has been evaluated. This dedicated
system has proven to be robust and reproducible in routine analysis.
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Introduction

Serotonin is synthesized by enterochromaffin cells of the in-
testine and certain neurons of the central nervous system. In
blood more than 97% are stored in platelets [1]. Physiological
actions of serotonin include the control of circadian rhythms,
sleep regulation, sex drive and thermoregulation as well as
the influence on melatonin synthesis and on aldosterone reg-
ulation [2, 3]. Various diseases are related to a pathologic se-
rotonin metabolism [4, 5]. An elevated plasma concentration
of serotonin and an increased renal secretion of the serotonin
metabolite 5-hydroxyindoleacetic acid may be found in pa-
tients with epilepsy. Migraine is associated with a decreased
platelet serotonin concentration. Serotonin metabolism is
also disturbed in patients who suffer from schizophrenia, au-
tism or psychotic depression. The determination of plasma
serotonin level is of decisive importance for the diagnosis of
the carcinoid syndrome which is mainly accompanied by an
elevated serotonin production [6].

Figure 1: ALEXYS Clinical Analyzer.

Method

A complete kit contains all the necessary chemicals and ma-

terials for sample preparation and analysis. Urine samples are

processed as follows:

= 2 mL acidified urine sample (10 mL concentrated HCl per
liter urine) or urine calibrator is mixed with 4 mL stabilizing
reagent and 50 L internal standard (IS) and subsequently
adjusted to a pH 4.5 - 6.5 using 0.5M NaOH.

= The mixture is applied to a sample preparation columns to
trap the serotonin present in the sample.

m The column is washed with 15 mL HPLC-grade water and
subsequently with 2 mL washing solution to remove inter-
fering components.

m 5 mL of eluting reagent is then used to elute serotonin from
the extraction column.

m The eluate is collected, mixed (vortex-mixer) and 20 pL in-

jected in the LC system.

The quantification of the serotonin in the urine samples is
performed by means of a single-point calibration method us-
ing a urine calibrator. The calibrator is a lyophilized urine sam-
ple with a known amount of serotonin. The urine calibrator
should be processed the same way as the urine samples. An
example chromatogram of a urine calibrator analysis is shown
in figure 2. An internal standard compensates for recovery
losses during the sample preparation step.

Table 1

HPLC ALEXYS Clinical Analyzer

Flow rate 1.0 mL/min

Sample 20 pL, extracted with sample preparation
columns

Mobile phase HPLC kit buffer (recycled)

Temperature D2 SDC 30°C (separation & detection),
AS110: 4°C (sample cooling)

E-cell 550 mV (vs. Ag/AgCl sat'd)

Range 50 nA/V

I-cell 0.2-3.0nA

ADF 0.1 Hz

Analysis time < 10 minutes
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Figure 2: Analysis of 20 pL urine calibrator with a concentration of 346 pg/L
serotonin.
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Table 2
Results
. Measured serotonin concentration in urine controls level | and Il
Analysis of controls
For validation of the analytical method ‘urine controls’ have Component Specified (ug/L) Specified RSD
. . . /L %
been analyzed in both the normal (level I) and the pathologi- Min ‘ Max (ug/t) (%)
cal range (level Il). Control level |
‘ 123 ‘ 185 ‘ 180 ‘ 1.2
Control level Il
nA ‘ 420 ‘ 630 ‘ 557 ‘ 1.0
c Measured serotonin concentration in urine controls level I and Il, n = 4 (in-
s jections) x 3 (days). Concentration range specified is given for reference
25 § (source: data sheet supplied with controls).
)
[7p]
I
204 Table 3
Intra-assay precision for the analysis of serotonin in spiked urine
sample A and B
151
Component RSD Conc.
(%) (ug/L)
10+ ) Sample A
! Day 1 0.6 190
5 Day 2 14 180
Day 3 0.9 177
0- Sample B
T T T T T T T - Day 1 1.1 591
0 J 2 3 4 5 6 7 8 min
Day 2 1.6 556
Figure 3: Overlay of 2 chromatograms of 20 pL injections of control level | Day 3 16 551

(red) and Il (blue).

Also the control samples are lyophilized urine samples which
have to be processed in the same way as the urine samples.
Both Control | and Control Il were analyzed and the analyte
concentrations quantified using the urine calibrator. For both
urine controls level | and Il the determined serotonin concen-
trations were within the concentration ranges specified on
the urine control data sheet (see table I).

Analysis of urine samples

Urine samples of an apparently healthy volunteer were col-
lected and analyzed multiple times to determine the recover-
ies, LOD, intra- and inter-assay precision of the method.

The intra-assay precision of the method was determined us-
ing two spiked urine samples A and B, matching the serotonin
concentration of control level | and level I, respectively. The
urine samples were worked-up 5 times and duplicate analysis
were performed to determine the relative standard deviation
(RSD, %). This procedure was repeated for 3 days. The RSD's
found for sample A and B were smaller than 2%.

Intra-assay precision for the analysis of serotonin in spiked urine sample A
and B, n=5 (samples) x 2 (injections).
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Figure 4: Overlay of 10 chromatograms of 20 pL injections of urine sample
B.(red) and Il (blue).
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For all urine samples, controls and calibrator recoveries typi-

cally in the range of 80 — 95% were found, compared to a
standard. The concentration limit of detection (CLOD) for the
method was approximately 0.3 ug/L for serotonin. The CLOD
is calculated based on a 20 pL injection and defined as the
concentration that gives a signal that is three times the peak-
to-peak noise. The method is linear for the determination of
serotonin in the concentration range from 1 - 1000 pg/L [14].
The inter-assay precision of the method was determined over
a time period of three days for sample A and B. Both samples
were worked-up 5 times and analyzed (duplicate injection)
every single day and the relative standard deviation calcu-
lated.

Table 4

Inter-assay precision for the analysis of serotonin in sample A and B

Component RSD Conc.
(%) (ug/L)
Sample A
‘ 3.2 ‘ 182
Sample B
‘ 35 ‘ 566

Inter-assay precision for the analysis of serotonin in sample A and B. n=5
(samples) x 2 (duplicate injections) x 3 (days).

The RSD’s for the analysis of sample A & B were smaller than
4%.




Serotonin
in Urine

References

1. Smythe GA, Serotonin. In: Gray CH, v. James HT (Editors),
Hormones in Blood 3., Academic Press, New York, 125-134
(1983)

. Cooper JR, Bloom RH, The biochemical basis of neurophar-

N

macology, 5th Edition New York, Oxford University Press,
(1986)
. Stoward PJ, The possible role of 5-Hydroxytryptamine in

w

Duchenne’s muscular dystropgy. In: de Clerek F, Vanhoutte
PM (Editors), 5-Hydroxytryptamine in peripheral reactions,
Raven Press, New York (1982)

4, Keller R, Greiling H, Gressner AM, Lehrbuch der Klinischen
Chemie und Pathobiochemie, Schattauer Verlag, Stuttgart
(1987)

. Stahl SM, Am. J. Psychiatry, 26, (1983) 140

. Grahame-Smith DG, The carcinoid syndrome. In: Truelove

O n

SC, Lee E (Editors), Topics in gastroenterology, Blackwells,
London (1972)

7. Kuhn DM, Lovenberg W, Methods in biogenic amine re-
search, Elsevier Science B.V., (1983) Chapter 23

8. Manz B, J. Clin. Biochem., 23, (1985) 657

9. Mailman R, Kilts CD, Clin. Chem., 31/11, (1985) 1849-1854

10. Picard M, Olichon D, Gombert J, J. Chromatogr., 341, (1985)
445-451

11. Jouve J, Martineau J, Mariotte N, Barthelemy C, Muh JP, Le-
lord G, J. Chromatogr., 378, (1986) 437-443

12.Tagari PC, Boullin DJ, Davies CL, Clin. Chem. 30/1, (1984)
131-135

13.R.T. Peaston and C. Weinkove, Ann. Clin. Biochem., 41,
(2004) 17-38.

14. Recipe, Instruction manual for the serotonin in urine kit,
version 3.4 (2005)

Conclusion

The ALEXYS Clinical Analyzer in
combination with a commercially
available kit provides a standardized
method for fast and reliable analysis
of serotonin in urine.
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For research purpose only. The information shown in this communica-
tion is solely to demonstrate the applicability of the ALEXYS system. The
actual performance may be affected by factors beyond Antec’s control.
Specifications mentioned in this application note are subject to change
without further notice.

Ordering information

‘ 180.0039W ‘ ALEXYS Clinical Analyzer

Antec Scientific (USA)
info@AntecScientific.com
www.AntecScientific.com
T8885720012

Antec Scientific (worldwide)
info@AntecScientific.com
www.AntecScientific.com
T+31715813333

Antec

Scientific




