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INTRODUCTION
Serotonin Serotonin is in-

volved in a variety of physio-
logical processes, including
smooth muscle contraction,
blood pressure regulation and
both central and peripheral
nervous system neuro trans-
mission. Abnormalities in
serotonin-related processes
give rise to various patho-
logical conditions. Abbera-
tions in its central nervous
system function are thought
to be involved in anorexia,
anxiety, depression and
schizophrenia. The quantita-
tively most pronounced aber-
ration in serotonin production
is encountered in patients
with carcinoid tumors [2]. The
diagnostic assessment of the
carcinoid syndrome therefore
can be performed by the
determination of 5-HIAA in
urine as well as of serotonin
in plasma/serum and urine.
The determination of 5-HIAA
in urine serves as the basic
investigation. The additional
determination of serotonin in
plasma/serum and urine is
considered to provide com-
plementary information.
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+ Standardized, fast and reliable assay
+ Kit for standardized sample prep
* Robust & reproducible

Summary

HPLC with electrochemical detection has been established as a
fast and reliable method for the determination of serotonin, cate-
cholamines and metabolites in plasma and urine. The ALEXYS
Clinical Analyzer together with a commerciallya available sample
prep kit is dedicated and standardized for routine analysis of
serotonin in plasma.

Fig. 1. ALEXYS Clinical Analyzer.

Zoeterwoude - The Netherlands - info@myantec.com - www.myantec.com
USA - info.usa@myantec.com - www.myantec.com



214 004 #03 Serotonin in Plasma

Method

Set-up
A Recipe ClinRep® complete kit contains all the necessary
. . . . . HPLC ALEXYS Clinical Analyzer
chemicals and (calibration) materials for sample preparation and
Ivsis for 100 Extracted ol " | Flow cell GC type flow cell with Ag/AgCI saltbridge REF
analysis for assays. extracted plasma’ samples are proc- Column ClinRep® Analytical column for serotonin in
essed as follows: plasma

Furthermore, a centrifuge (10000 x g) and vortex mixer are ne-

e 200 pL of extracted plasma sample is mixed with 10 pL )
cessary for sample preparation.

internal standard (IS) and mixed for 5 seconds (vortex
mixer).
. 200 pL precipitation reagent P is added to the solution

Analysis of ClinChek ntrol
and mixed for for 5 seconds (vortex mixer). alysis of ClinChek® controls

e The solution is subsequently centrifuged for 1 minute at For quality control of the analytical determination Recipe
1(;000 xg. ) " dand 20 uL ini dinth ClinChek® plasma controls have been used in both the normal
e supernatant is collected an injected in the .
* P HE-1n) (level 1) and the pathological range (level I). The controls are
LC system. - ) )
lyophilised plasma samples which should be reconstituted by
adding 5 mL HPLC-grade water and have to be processed in the
nA same way as the plasma samples. Both Control | and Control I
104 were analysed and the analyte concentrations quantified using the
ClinCal plasma calibrator.
8 Table I. Calculated serotonin concentration in plasma controls level | and Il,
n = 4 (injections) x 3 (days) . Concentration range specified by Recipe is
) given for reference (source: data sheet supplied with controls).
6 .E T Component Specified conc (ug/l) Calculated RSD
c
% Min Max conc (ug/l) (%)
4 % Control, level | 78 116 95 1.8
[ Control, level Il 231 347 290 2.0
2 For both plasma controls level | and Il the determined serotonin
concentrations were within the specified concentration ranges
(see table I).
0
T T T T T T T
01"2345678 min nA
Fig. 1 Analysis of 10 pL ClinCal® plasma calibrator with a concentration of .E
192 pg/L serotonin. 5
61 8
) . [
For details about the extraction procedure of plasma from blood 5 CID
samples see reference [11]. The necessary parts for blood collec- |
tion and extraction are not provided in the kit. 4
The quantification of serotonin in plasma samples is performed by 3+
means of a single-point calibration method using a plasma calibra-
tor. The plasma calibrator supplied in the ClinRep® kit is a lyophi- 21
lised plasma sample with a known amount of serotonin. The 1.
plasma calibrator should be reconstituted by adding 5 mL HPLC-
grade water and processed via the same sample preparation 0
method as the extracted plasma samples. An example chroma-

o
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N g
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. L - min
togram of a plasma calibrator analysis is shown in figure 1. An

internal standard method is used to compensate for recover
] . P y Fig. 2. Overlay of 2 chromatograms of 10pL injections of ClinChek® plasma
losses during the sample preparation step. control level | (red) and Il (blue).
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Analysis of plasma samples nA
Plasma controls, level | (sample A) and level Il (sample B), were 10 +
used for the statistical evaluation of the method. The plasma
control samples were analysed multiple times to determine the 8
recoveries, LOD, intra- and inter-assay precision of the method. g
8
S)
The intra-assay precision of the method was determined for sam- 6 g 2}
ple A and B. The plasma samples were worked-up 5 times and
duplicate analysis were performed to determine the relative stan- 4
dard deviation (RSD, %). This procedure was repeated for 3 days.
For plasma sample B an overlay is shown in figure 3 of 10 chro-
matograms (5 samples x 2 duplicate injections) recorded at day 2
1. The RSD’s found for sample A and B were smaller then 3%
(see table I1). 0 A j U
T T T T T T T
Table Il. Intra-assay precision for the analysis of serotonin in plasma 0 1 t 3 456 7 8 min
sample A and B, n=5 (samples) x 2 (injections).
Component RSD (%) Conc. (ug/l) Fig. 3. Overlay of 10 chromatograms of 10 L injections of plasma sample
Sample A B.
Day 1 1.7 93 . - .
Day 2 27 o1 The inter-assay precision of the method was determined over a
a .
b y 3 10 o time period of three days for sample A and B. Both samples were
a .
y worked-up 5 times and analysed (duplicate injection) every single
day. From the obtained data the relative standard deviation calcu-
Sample B
lated.
Day 1 1.1 294
Day 2 1.8 295
Table Ill. Inter-assay precision for the analysis of serotonin in sample A and
Day 3 1.6 296 B. n=5 (samples) x 2 (duplicate injections) x 2 (days).
) ] ) Component RSD (%) Conc. (ug/l)
For all plasma samples, controls and calibrator recoveries typically Sample A 24 93
. _ 0 .
in the range of 80 — 100 % were found, compared to a directly Sample B 15 205
injected standard. The concentration limit of detection (Cop) for
the method was approximately 0.7 pg/L for serotonin. The CLOD The RSD’s found for the analysis of sample A and B were smaller
is calculated based on a 10 pL injection and defined as the con- then 3% (see table I1I).

centration 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 [11].
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CONCLUSION

The ALEXYS Clinical Analyzer in combination with a com-

mercially available kit provides a standardised method for 180.0039C | ALEXYS Clinical Analyzer
fast & reliable analysis of serotonin in plasma. 110.4105 VT03 3mm GC, salt bridge
RE.6000 ClinRep® complete kit , Serotonin in plasma (for 100
RE.6030 ClinRep® Analytical column
RE.8009 ClinChek® plasma controls, level I, Il
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Antec Leyden is an 1ISO 9001:2008 certified company. For research purposes only. Specifications mentioned in this application note are
subject to change without further notice. The information shown in this communication is solely to demonstrate the applicability of the
ALEXYS for the analysis of metanephrines. The actual performance may be affected by factors beyond Antec Leyden’s control.
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