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Pico-Tag® Analysis of Neurotransmitter Amino Acids.

High sensitivity microdialysate
analysis.

The analysis of neurotransmitter amino
acids in conjunction with physiologi-
cal manipulations within a living or-
ganism is often desirable when study-
ing the central nervous system. Aspar-
tic acid (ASP), glutamic acid (GLU)
and gomma-aminobutyric acid
|{GABA] have been studied in depth
while glycine (GLY), taurine [TAU) and
several other amino acids have also
been investigated'. In the past, experi-
ments designed to understand the neu-
rochemical significance of these
amino acids were conducted on tissue
slices or homogenates. Recently, the
development of in-vivo microdialysis
technology allows sampling of amino
acids from a discrete area within liv-
ing tissue. Through the use of a hollow
fiber probe implant, the small molecu-
lar weight compounds contained in
the extracellular fluid are allowed to
diffuse into the fiber and the probe ef-
fluent can be analyzed to quantitate
the level of these metabolites. The
analysis of the probe effluent for
amino acids requires a high sensitivity
technigue capable of quantitating
nanomole /milliliter concentrations.
Waters PicorTag method for free
amino acid analysis provides sensitiv-
ity that is ideal for microdialysate
analysis

Measure neuronal response to
potassium administration.

Rl Burger Jr. QS Yan and SM
Lasley at the University of illinois Col-
lege of Medicine have applied the
Pico-Tag method to the analysis of
neurotransmitter amino acid concen-
tranons in rat brain microdialysate
Samples were coliected a! 20-minute
intervals by pertusing artficial cerebral

Waters. The absolute essential
for bioresearch.

Figure 1: Basal Level of Neurotransmitter Amino Acids.
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The PicosTag method for free amino acid analys
neurotransmitter amino acids present in rat brain
perfusion

spinal fluid (ACSF) at 1 pl/min.
through a microdialysis fiber. After
monitoring basal release, the perfusate
was altered to increase 50-fold the po-
tassium ion concentration with an
equimolar decrease in sodium ion con-
centration to retain isotonicity. Because
the neurochemical system response is
so rapid, short sample collection inter-
vals are required in order to ad-
equately document the response. This
time limit restricts the amount of sample
that can be coliected and the corre-
sponding amount of amino acids avail-
oble for analysis In all but a small per-
centage of samples, the Pico-Tag
method provided the sensitivity re-
quired for the quantitation of amino
acids in the microdialvsate Chromato-
aroms of samples collected prior tc
ond during elevaled potassium perte-
sion are shown in Figures 1 and 2
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is 1s easily modified to allow rapid analys:s of the
microdialysate. This sample is collected prior to

Waters Pico-Tag method detects
neural cell amino acid production.
Studies have shown that greater than
half of the ASP and GLU measurable
in brain tissue are derived trom non-
neuronal sources such as glial cells* -,
ond thus emanate from general meta-
bolic processes like protein synthesis.
On the other hand, nearly all GABA
comes from nerve cells. Nonetheless,
the potassium-induced increase in the
levels of these amino acids is charac-
teristic of neurons. Since a sizable
amount of ASP and GLU cannot be
mobilized oy elevated potassium
these increased levels are smaller {5-
77X} than those observed with GABA
{up to 15X; {Figure 3!
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Modified Pico*Tag Conditions.

Figure 2: Amino Acid Release Induced By Elevated Potossium.

Column: Waters Free Amino Acid Pico*Tag Column,
3 9mm x 300mm

Elvent A: Waters PicoTog Elvent 1

Eluent B: Waters PicosTag Elvent 2

Gradient.  Time %A %B
it 100 ¢}
135 Q7 3
240 Q4 6
245 ¢} 100
285 0 100
290 100 0

Flow Rate: 1 O mi/min

Detection: UV at 254nm. 0 O} AUFS

High sensitivity Pico-Tag method.

The PITC derivatization chemistry uti-
lized by the Pico-Tag method is the first
step in the familiar Edman Degrado-
tion. The PTC-amino acid derivatives
formed are stable, amenable to high
resolution reverse phase separation,
and possess a strong UV absorbing
chromophore. Sensitivity of the method
is compatible with injection of 10-20
picomoles of amino acids on column.
This performance is guaranteed by the
integration of an optimized system con-
figuration, packaged reagents and sup-
plies, and comprehensive method
documentation.

Unlike dedicated amino acid analyz-
ers, Waters Pico-Tog method can be
easily modified to accommodate
unique samples or partial profiles. In
the case of neurotransmitter analysis,
the Pico-Tag method has been modi-
tied to focus on key amino acids. Us-
ing an abbreviated gradient {above],
resolution and quantitation of ASP,
GlU, GLlY, TAU, and GABA are
achieved in less than 25 minutes.

Versatile system for additional neuro-
science applications.

Waters Pico:Tag Amino Acid Analysis
System is o versatile, gradient HPLC
that can be used for @ wide variety of
bioresearch applications including neu-
ropeptide analysis, protein purification,
DNA characterization and therapeutic
drug monitoring. With the addition of
Waters 460 Electrochemical Detector,
the high sensitivity analysis of monoam-
ines and their metabolites can be ac-
complished.

Sample: Sinatal Microdialysate (20 yl} Following Perfusion
Injection: 50 pl {75 yl reconstituted volume}
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The increase in amino acid concentrations induced by potassium ion perfusion is determined from
only 20 pl microdialysate sample.

Figure 3: Effect of 150mM Potassium lon On Neurotransmitter Amino Acid Release in Striatum.
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Elevation of the potassium ion concentration in the perfusate results in the rapid release of neurotrans-
mitter amino acids. The concentration increase is easily meosured using the Waters PicoeTag system

Part No.

Ordering Information

Waters Pico*Tag System and Chemistry Package
for Free Amino Acid Analysis

Waters Baseline 810 Chromatography Workstation

Waters 460 Electrochemical Detector

Q1707
38612
41200
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