Fast analysis of GABA and glutamate in microdialysates using the ALEXYS® Neurotransmitter Analyzer

nte®

Proven Performance! *]. PURKERSMONEYSBERGM. VAN HEERWAAMRRDENVENR " J. REI NHOUD
‘Antec (USA), Pal m“Bmtyec Fl Ddoetdar, wdJBdRe, The Netherl ands

ALEXYS NEUROTRANSMITTERS ANALYZER IN-NEEDLE DERIVATISATION MICRODIALYSATE SAMPLE METHOD EVALUATION
The combination of ElectrodlhimghalPebDdtoeotainecre LEQD) dwiCt GABA and gl utamate are not Conditions
((UHPLC) can i ncrease the sample throughput for neurotr with ECD, and and t her efaom: A | o |
Neur otransmitter AEnCaD yszyesrt eins tah aUHRLah be used for the i sed with OPA/sulphite jrgt M L C ALEXYSeurotransmitter -Shal Appli wat hoBGABRAL
mitters of which a few examples are shown hereunder. T e a - < 1 - Compone®ABA and gl utamate
mate with the ALEXYS Neurotransmitter Analyzer. s 4- ] > Matri x Perfusion fluid (145 mM Na&hd 3.2 M geCl 1.2 mM Mg
UHPLC col umn CHO . 3 ) Sampl e Qe
so, — . o w e i 40°C (separation and detecti on)
Pul se e W08 0 ow ool + RIENH, ik L NER 3 2 N Fl ow r a20@pL/ mi n
ok CHO skl =
| = 2 T Linearity, repeatability and detection limits
Figure 4. Reaction scheme o @ 0
‘_ of primary al kght fmani dies!| dva ht 82'
Low pulsati on il and sulphite I ntoaaehi eeecstD Correlation coefficient > 0.998
' b Hi gh Capaci-tyne. Ei pfmetl n |l ndol e sul fonat e
j Schematics of fluids 1- RSD 0fcensioB . 3%
g [N sample tubing RSD of signal < 2% (500 m
| Aspirate air plug for insulation from wash solution E \1;/ F 5
‘ 1 Aspirate Air 2 uL O 0- L/V ~ B Concentration LOD < 10 nN
Biogenic amines and metabolites GABA & glutamate Acetylcholine gASﬂ;?ifafsmpleand re%%i’;énm 0.5 uL - - - - - -
3  Aspirate Sample 9 uL I;FEI 0) 2 4 6 38 10 12 [m_n ] 12 2 1.0
In.
Al _ Al ] E:oAci \ Il Move sample to the buffer tubing Tlme 10 - g
o £ 4 ] é 7 “ 4 Aspirate Air 12 uL [ [T | | | Lg)
< 2% B O 200 - FigurAema3 .ysis of basal | ev el GABAg *( .
- a " “ 3 g \ - 5  Dispense Waste 10 uL ) glutamate (8.9 OM) in pooled rat:zsemi ]
£ < = g g O < o feprae Al 1o ul —— t he Nucleus Accumbens. The sampl és.
o < o 5 © ispense Waste 10 uL [T ] . : : 5
S os. l = 52 5 500 — by dialysis of 8 test animals for <
" g.njeIC_ta”dwash of 2 OL/min using perfusion fluid?consistin ) JAN J
n 400- njector valve LOAD Sample 0.0-
\v 9  Dispense Waste 7 uL ngnop NaCl , 4 . 0 mM K Czla,n dl .02 7m h MM g:@.'C 00 o . o0 00 " - - /
0.0 U __ O 300- 1c1) méeec;;aervvv?:ﬁ INJECT . 0 — Af t er a sterility check, sampl es wer £ mQu | € and CoﬁengaﬁopGA-BAmM) R 2 3 5 10 12 14
Iﬂ | 1 ULAIA 0 zenl 80AC wunti |l analysis. Samp esF_were Eﬁrorpige_i s o (F | oA Ae 7dTimEQ;\J&thlem = -
T T T - . b r...,Niels Llegujit, Abbot Heal trhdad'e ProdwRct Prptyvon plots oiFIBAUBA amn. aana 1
Time Time Time Tot al procedure ti me untllw}elgl\/lpe,Ctt'hoen'Ne hgﬂ}lﬁands. 2 5 OM Glu & 0.5 OM GABA
GABA AND GLUTAMATE STEP-GRADIENT FOR BASELINE CLEAN-UP IDENTIFICATION Conclusions
Certain amino acids not only serve agy ~—— — ~——— 5 1cks for proteins, but al so Other amino acids
serve as neurotransmitternam hlod ud mir r@a( o \onll Ve, _
is an inhspnbotioftpmrae@smi ssion in thi J_}‘OH 0, ous System < Single chromatogram
(CNS). The GABA concent-t@00oni mesthieg, VW - - x 5 1 GABA as well as Glu from
of the monoamines or acetylcholine. (° : ) 1's an ex/ '/ | [nA]
transmitter and a precursor for the shimuhesis GABAGABA ighuGAREESE Late eluting peak 1. Microdialysate
Fast
next analysi s can ‘ . : :
: 15mi n anal SsI's ti1l me
s t a ratteg @D min ! y
i 8 4
| SOCRATI C ELUTI OI [}, JUJ \ l Sensitive
AUTOMATED MOBILE PHASE OPTIMIZATION e ] | 1 . LOD for GABA <10nM (suffi.
. Time m basal | evels of GABA
The Clarity software can be programmed to run a set of arent ] )
compositions of mobile "puanpes @diidtthlee ALEXIYSIi syalt e, t he £ y a1
composition for samples can be selected. 3 || oy corny 1 Fully automated sample derivatisation
#* GABA_Glu analyzer {UHPLC) - Sequence Sequence O] =| [PA] AA St an d ard S - : ]
o £ sommrve s ot | O @ | 4 L BB 0 44 717N needl e’'plwittont aoln lsya ndp | e
[Dee|sas|crnoorze @~ |85 wf W é .
i Metho B Inj. Yol I (D \
e Na:'ued 2 [uL]I Std Sample 1D O 2 . Step-gradient profile
(- L. 000Bmess  STADLSEgHIS o e o Talasp Ar |4
i ZE ;gigggmnigﬁ - 23 gﬁﬁ%ﬁiﬁﬁ%ﬁﬁﬁ]ﬁﬁ]ﬁ]ﬁ] EDTELJ;:ESHETS B , &\ pH 4.0 ° Ala &g
e |r mheesers 1:5f@ﬁ;ﬁEﬁﬁﬁﬁﬁ]ﬁﬁﬁ]ﬁﬁ]ﬁﬁfﬁi%ﬁ%ﬁ&éﬁﬁ%ﬁ%ﬁﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁIﬁﬁﬁﬁﬁﬁ. ) \P(ﬁ* R 3 _ L || ] Glu
Tl mameies s 0bmes  SmASEmG) ‘ ,\,"(ﬂk 2 pumpip No | ate eluting p , GABA BABA
T —— TS | J L I\ N LITERATURE
| AR NOE L2 0P STARSORIZT | jj\ n {f\fL\ next anal ysis can O0i=—"- s . . . — WL A ; ] 5 ch t
T8 (S N TR, o B — A ! _ h ] ; . ] 3’ | | cealks | YT .
= e : R SABL R 600_ \ iy St ar a'[tee 16 min - y g
;s E SOASOSHOS 2 fSUnnown bkl | g T -~ pH 3.0 W Time min 435-441
in_i=d F;Fnﬁ:aﬁﬁﬁﬁ*ﬁ """""""" A 1|‘|||=I5IH|ERUHDI56::';:|FIIIJI;FH??G """""" |'u'|a;| - y | SOCRATI C ELUTI Ol UWH | 29. Smit h, T. Shar p, J . Ch
X de Run Z _ _ | + STEPGRADIENT BETWEEN 14-16 MIN o Momechis Figure 8. Chromatograms of mi@5p@)([(1994)238283%k s am-
FIi gure 2. Example of a sequkngarendt heOvelrdraiyt yofsodhr-omat ograms obtained wunder 0 10 20 30 40 50 60 [min] ple and amino acid standards
ware for automated mobile pldasghdptyi diZddteremt pH of mobil e phase. Time



