Recent Developments in Neurotransmitter Analysis
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Neurochemistry challenges and solution Analysis of all monoamines and metabolites Analysis of serotonin Dual channel analysis
Microdialysis of neurotransmitters in vivo has become an invaluable tool to study UHPLC/ECD analysis of small samples (down to 1.5 yL) and detection limit down Target analysis of serotonin using UHPLC/ECD in about 1 min and a detection limit Two independent and complementary analyses using a single injection. This set-up
neurotransmission in the living brain. Extracellular fluid of the brain is sampled via a to 0.15 fmol. of 0.15 fmol. iIncreases efficiency and selectivity.

microdialysis probe and fractions are collected for analysis of neurotransmitter con-
centrations using UHPLC with electrochemical detection (ECD).

Table 1. Repeatability of analysis of standards (5 uL). Unweighted linear regression using standards of

0.1, 0.2, 0.5, 1, 2 and 4 nmol/L. Limits of detection based on S/N-ratio of 3. HQ needle == === syringe necdle =y = syinge
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Small samples A - ST
5-HT <49, <1% 0.998 <100 <0.5 - Connections and flow path in a 10-port valve used for loading one sample onto two parallel UHPLC/ECD channels with a single injection.
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ten the experimental design requires repli- SR UaIGLe e T
cates, resultlng In even more samples. Fig. 1. Left: Chromatogram of a 100 nmol/L standard of 16 neurotransmitters and metabolites in perfusion fluid and 10 Fig. 2. Left: chromatogram of 10 nmol/L 5-HT in Ringer solution acidified with 10 mmol/L acetic acid. Right: Chroma- Fig. 3. Chromatograms simultaneously obtained from a single injection of a mix of 100 nmol/L acidic metabo-
mmol/L acetic acid, injection volume 2 uL: (1) VMA, (2) MOPEG, (3) L-DOPA, (4) NA, (5) A, (6) DOPAC, (7) 3-OMD, togram of a basal level rat microdialysate sample. The concentration was calculated to be 0.54 nmol/L 5-HT. lites and 10 nmol/L monoamines in Ringer solution (containing Mg**) acidified with 10 mmol/L acetic acid. Both chro-
(8) 3,4-DHBA, (9) Normetanephrine, (10) 5-HIAA, (11) DA, (12) Methanephrine, (13) HVA, (14) 5-HT, (15) 3-MT and Injection volume: 1.5 uL. matograms were separated and detected in parallel UHPLC/ECD lines that were running with different columns, mo-
(16) 5-MHT. Right: Analysis of basal level rat prefrontal cortex dialysate. Concentrations were measured as bile phases and detector settings. Chromatograms based on injections of 1.5 uL on column for each.

The use of lab animals 0.4 nmol/LL NA, 5.8 nmol/L DOPAC, 55.5 nmol/L 5-HIAA, 0.1 nmol/L DA, 10.7 nmol/L HVA and 0.9

nmol/L 5-HT. Both chromatograms based on injection volumes of 2 uL.

Obtaining more information from less samples
reduces the number of assays and lab animals
iInvolved.

e Detection limit 0.15 fmol on column e Efficient sample processing with 2 comple-
(100 pmol/L; 1.5 pL) * mentary analyses in parallel.
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Sub-nanomolar concentrations

Conclusions

A microdialysis sample contains neurotrans-
mitters in low picomolar concentrations, as
well as their metabolites and other compo-

Analysis of GABA, glutamate &
other amino acids

Analysis of ACh

Basal concentrations are measured in a sample

nents in significantly higher concentrations. UHPLC/ECD S ST f 10 uL usina UHPLC/ECD with a post-column IMER
. analysis with a detection limit of 15 fmol. O ML uSIng p u : . . .
This poses a further challenge to the separa- y The ALEXYS Neurotransmitter Analyzer is a dedicated UHPLC/
tion power of the analytical system. ECD system for the analysis of microdialysis samples:
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, UU e Analysis time of 16 min per sample A A SN Ch +20, + H,0 —Sle0itese > Betaine +(,0, )  Ditecion of Hes on lasey ca # LOD for monoamines down to 0.15 fmol (30 pmol/L; 5 pL)
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er |S 9 ded|Cated and fUIIy ﬂeX|b|e UHPLC/ e 5yl total sample use, 1.5 pL injection Step_gradien:elu:oln;;o,ate:,lj::peaks sHt);(’gigonzr:'?/bpiﬁang Reactions taking place in Immobilized Enzyme Reactor (IMER) with Horse Radish Peroxidase
ECD system for analyzing different neuro- e Optimized for small sample volumes

transmitters in small samples:

. . # Total sample use (incl. loop overfill) down to 3 pL
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efficiency separation columns made it possible '
to improve the methods for neurotransmitter Fig. 4. Left: Chromatogram of a 2.5 uymol/L standard of 14 amino acids in water, derivatised with ortho-phthalaldehyde Fig. 5. Left: chromatogram of 2 umol/L Choline and 2 nmol/L Acetylcholine in Ringer solution. The inset shows
anal pSi - (OPA): (1) Serine, (2) Taurine, (3) Asparagine, (4) OPA, (5) Glycine, (6) Histidine, (7) Aspartate, (8) Glutamine, (9) the same chromatogram, but zoomed in on the baseline. Right: Chromatogram of a basal level rat microdialysate sam-
ysls. Cystine, (10) Trans 4-hydroxy-L-Proline, (11) Alanine, (12) Citrulline , (13) Glutamate, (14) Arginine and (15) GABA . ple. The acetylcholine concentration was calculated to be 1 nmol/L.
Right: Chromatogram of a rat prefrontal cortex dialysate sample. Insert: zoom-in on GABA peak.
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