“ L~y S Determination of 9 neurotransmitters in plasma by HPLC ESI-MS/MS

pic l

Ruichen Liu, Xuzhe Pei, Chao Huang, Xianglong Zhao and Lihai Guo
SCIEX, China

(2400 pl contains acid (100 pl serum/
methanol 10 pl standard solution+90 ul PBS A method for the quantitation and identification of neurotransmitters was developed for 5-hydroxyindole acetic acid, 5-
ABSTRACT > dHantita non . . ped TO1 oY STORYI 6.5e4
hydroxytryptamine, 2-amino-5-hydroxybenzoic acid, acetylcholine, y-aminobutyric acid, glutamic acid, 3,4-
Many neurological diseases are often accompanied by non-specific symptoms, such as headaches, cognitive impairment, @10 ul I8 ’ dihydroxyphenylacetic acid, taurine and homovanillic acid was developed (Figure 2). ' Taurine
and depression, which in severe cases can affect the diagnosis and treatment of the disease. Simultaneously detecting oo _ - . 1
. . . . . . . n " ] 4,09 16000 an 8 0.58 u
tyrosine, .tryptc.)phan, and their me.tal'ao.htes, combined with othﬁ:r cofactor assays, can help diagnose metabo.hc and . [ vortox mixed for 1 minute ] 8000 ﬁ Ach ‘1:2: GABA 000 DOPAC 20e8 ‘l‘ Taurine
neurological diseases. Therefore, it is important to develop a biomarker scheme for the simultaneous detection of multiple 7000 1 4e5] 12000 1 65 | _
nervous system diseases and apply it to clinical diagnosis. ! 2o & F 129 z 10000 ; 2 ! 3.504
. . . . . . . . . = = N 1.0e54 < E - & 1 .
At present, there are still many difficulties in the detection of neurotransmitters in plasma/cerebrospinal fluid, such as low ‘ centrifuged at 14000 r/min for 10 minutes ’ 2 4000 |E g0ed] g g0 £ 10es ] ] 5 DHAA
. o e e . . . . . . 0 ] 6000 | 8.0e4 B o e W
detection sensitivity, low extraction recovery rate, poor retention in reverse phase liquid chromatography, and severe matrix 2220 L j jgf: ,: g w000 604 \ SHT
interferences. Therefore, establishing a high-throughput, wide coverage, and fast method for analyzing neurotransmitters in @ @ N . 2004} ; 2000 o "
"SO L fth SO L fth wd ,'JﬂnJl'\.[-J-.I\ -’\n:-_".;a'-"' { l'--\. L 2.0=4 ) .. -4
plasma is of great Signiﬁcance' [ J;,up};rn:l)tante ’ hsusem(:ltanf o= Uzlo -2 5“ . 50 - 35 0020 3g 38 53145 44 46 05 =30 ;; :uu:a = 0.0e0 o5 10 -1q " 1 “
This protocol uses the SCIEX Citrine™ Triple Quad™ System and establishes a high-throughput LC-MS/MS detection [ ) @ 4o e T”_:’“ T'”e'g\:"_:‘“ 4085 e ‘%' 2 0ed]
method for neurotransmitters. The protein precipitation method is used to accurately quantify and analyze 9 \ 4085 o= | - | #oe0 g
) ) P : p ) p. . .. Y4 Y Y . Nitrogen blowing for 15 +50 uL ACN 3565 HVA ged 5-HIAA 78 |“ 5-HT 3.065 |5-0OHAA E 1
neurotransmitters in plasma, and the sensitivity, linearity, accuracy, and precision of the method are systematically minutes, 50 I H20 50 uLAC s Te4 e s | CABA
validated. This protocol can be used for clinical research on the pathological and physiological mechanisms of mental redissolution T 2ses z G*‘: g o 1 T 0 J | HVA
diseases. This protocol also provides reference testing methods and data support for evaluating treatment measures. 3 ﬂ : fz: P e . :3: E| = e }\ 5 HIAA
- i 3e4 . 5 1.0e5
[ T3 column } [ HILIC column J ;EE: 204 ; TE: & B.0ed | ”EL 1.0e4] DOPAC \
) f _ o led i f ”x,. - RN A N,
INTRODUCTION ] i ot NN WD Y ! | o SEVS et | |
Time, min Time. min Time, min Time, min Ach | |
. . . .. . .11 L
Many nervous system diseases are accompanied by non-specific symptoms, such as headache, cognitive dysfunction, and HVA, 5-HIAA, 5-HT, GABA. Ach. Taurine 255 'j _ UL if L
depression, all of which can affect the diagnosis and treatment of the disease. The simultaneous detection of tyrosine and DOPAC, 5-OHAA, Glu ) oo Glu 0.0 10 20 30 40 5.0 6.0
tryptophan, and their metabolites, combined with other cofactors, is helpful for diagnosing metabolic and neurological A Time, min
diseases. This protocol has established a high-throughput LC-MS/MS detection method for neurotransmitters. Precise Figure 1. Sample preparation workflow. . . . . .
: : . . . . . g T 0 Figure 3. Chromatograms of 9 neurotransmitters in plasma and cerebrospinal fluid samples.
quantification and analysis of 9 neurotransmitters in plasma was performed and systematic methodological validation was :
employed to evaluate the sensitivity, linearity, accuracy and precision of the method. 5.0ed CONCLUSIONS
Table 1. LC gradient for HILIC column. Table 2. LC gradient for T3 column. D0e0 R
Time, min
MATERIALS AND METHODS Time (min) A (%) B (%) Time (min) A (%) B (%) A fast, robust and reliable method was developed and validated for the detection of 9 neurotransmitters in plasma and
0.0 0 100 0.0 97 3 Figure 2. Chromatograms of 9 neurotransmitters. cerebrospinal fluid matrix. In this method, 9 neurotransmitters were detected on 2 chromatographic columns to ensure
Sample preparation: 2.0 0 100 L5 97 3 lower matrix effect and to maximize recovery rate. This enables a robust method for the study of neurotransmitters. All 9
. . . - R - ! i ! N 1y y
- - - -)- 4.0 50 5 . . . . . . . . hili thi =
Nine neurotransmitter standgrds _(5 hydroxymdgle acetic acid, 5 hydroxytryptamme, 2 amino > ydroxybe.nzm.c acid, In order to evaluate the accuracy of this detection method, 3 concentrations of working solutions(low, medium, and high) compounds had good reproducibility within the range of the standard curve (n=6).
acetylcholine, y-aminobutyric acid, glutamic acid, 3,4-dihydroxyphenylacetic acid, taurine and homovanillic acid) were 8.5 50 50 7.9 2 98 dded to the pl leulate the spiked Table 4 sh hat the spiked diff
diluted with water for analvsis 2.6 0 100 2.0 97 were added to the plasma to calculate the spiked recovery rate. lable 4 shows that the spiked recovery rates at different REFERENCES
YIS : : : : : 10 0 100 10 97 concentration levels were between 80.3% and 102.2%. The recovery rate meets the methodological requirements(Table 3).
Accurately measured 200 pL plasma sample in a 1.5 mL centrifuge tube and added 20 pL internal standard mixed working . ) . - - . o
solution and 600 pL contains acid methanol, the mixture was vortexed for 1 minute, placed at -20 ° C for 30 minutes, [1] Galla Z, Rajda C, Racz G, Grecso N, Barath A, Veécsei L, Bereczki C, Monostori P. Simultaneous Fletermmatmn of 30
centrifuged at 14000 r/min for 10 minutes, and 350 pL of the supernatant after centrifugation was taken. After nitrogen Table 3. MRM transitions of nine neurotransmitters assay. neurologically and metabolically important molecules: A sensitive and selective way to measure tyrosine and tryptophan
i initi i -di . i - athway metabolites and other biomarkers in human serum and cerebrospinal fluid. J Chromatogr A. 2021 Jan
blowing, 100 pL of the initial mobile phase was re-dissolved and analyzed by LC-MS/MS (Figure 1). Analyte Ql Q3 Dwell time _ D _ 3}; ?55 Table 3. Experimental results of spiked recovery rate (%). 3'1635'}4]161775
5-Hydroxyindole acetic acid }g;; Hgg }2 55 PII{ISA/?A 12 170 40 ? ’ o . . . L . . .
HPLC conditions: (5-HIAA) Lo 1481 3 S HIAALS 100 )3 [2] Lamy E, Pilyser L, Paquet C, Bouaziz-Amar E, Grassin-Delyle S. High-sensitivity quantification of acetylcholine and
A SCIEX Exion LC™ AD system equipped with HILIC (1.7 pm, 2.1 x 100 mm); T3 (3 pm, 2.1 x 150 mm) column was 5_Hydroxytryptamine 177 160.2 15 5-HT-1* 100 23 Recovery DOPAC Taurine HVA S-HIAA S-HT 5-OHAA GABA Glu Ach choline in human cerebrospinal fluid with a validated LC-MS/MS method. Talanta. 2021 Mar 1;224:121881.
kept at 40° C with a gradient of eluent A water+0.1% fomic acid+ 10 mM ammonium formate and eluent B (5-HT) }ZZ }2421 }2 SSI?TT 123 188 ?g TRADEMARKS/LICENSING
water/acetonitrile (10/90) +0.1% fomic acid+ 10 mM ammonium formate was used at a flow rate of 300 uL/min. The 2-Amino-5-hydroxybenzoic Acid (5- 154.1 136.2 15 5-OHAA-1* 100 16 Low 86.7 80.3 68.6 86.5 100.2 89.9 90.0 82.0 94.2
g OHAA) 154.1 108.2 15 5-OHAA-2 100 27 . _ _ o _ _ _ _ , ,
injection volume was set to 10 uL(Tables 1 and 2). Acetvicholine 146.2 87.1 15 ACH-1* 170 20 . The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) not available in all countries.
- (}[;Ch) 1‘5‘2% 6&1 ig ﬁggé i;g ;8 Medium 97.1 934 94.3 88.2 98.2 88.2 88.6 81.9 936 For information on availability, please contact your local sales representative or refer to www.sciex.com/diagnostics. All
MS/MS co‘?dm(’;ﬁ: . . . o ‘ S . o 104 871 15 GABA-1* 70 16 other products are For Research Use Only. Not for use in Diagnostic Procedures.
A SCIEX Citrine'™ Triple Quad Systqn with the Ion Drive™ Turbo V ion source and electrospray lonization (ESI) probe Y-Aml(ﬂgz‘ggc acid 104 69.1 15 GABA-2 70 22 High 94.9 100.2 103.2 90.2 102.2 93.5 94.7 90.1 97.9 Trademarks and/or registered trademarks mentioned herein, including associated logos, are the property of AB Sciex Pte.
was gsed. Sargple§ were.ana.lyzed 0? a triple quadrupole mass spectrometer using an MRM scan mode with 12;01 zi} 1(5) %i%ﬁis 13000 ;g Ltd. or their respective owners in the United States and/or certain other countries (see www.sciex.com/trademarks).
Glutamic acid ' ‘ : : : .
positive/negative ion switching(Table 3). “tﬁgf)“‘ 148.1 102.1 10 GLU-2 100 16 Ten plasma samples from different sources were selected and processed according to the above pre-processing steps for liquid © 2023 DH Tech. Dev. Pte. Ltd.
| 1;;1 él 18293'.11 ig Dgll;gésl* 4_;;) 21% quality analysis and detection. The results showed that the concentration values of DOPAC, taurine, HVA, 5-HIAA, 5-HT, 5- Document number: DOC#RUO-MKT-02-15196
3 ’4'Dégy§;‘2‘é§he“yl 167 123 15 DOPAC-2 -10 -17 OHAA, and Glu in the plasma samples were within the linear range. The actual plasma and cerebrospinal fluid sample results - : ™,
3421 18203 g ];OPAC'IIS R 1900 ;g are shown in Figure 3. According to relevant literature reports, Ach and GABA are suitable for detection in cerebrospinal fluid SR s R P : (=]
aurinr-1* - - . . . . e g e - o1 . .
Taurine 124 107 15 Taurine-2 990 19 samples. It is recommended to use neostigmine, an acetylcholinesterase inhibitor, as the stabilizer of Ach in body fluid e Scan the code with your phone camera i..-
128 80 15 Taurine-IS -290 -29 samples.
u e acid 181 122 15 HVA-1* -80 21 * Complete the form [=]
A 181 105 15 HVA-2 -80 21
(HVA) 184 140 15 HVA-IS -50 20




	Slide Number 1

