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Purpose

The enkephalins are a group of opioid peptides that
occur at extremely low concentrations in the brain
and blood, and therefore pose a challenging analyti-
cal problem. Precolumn derivatization with naphtha-
lenedialdehdye/cyanide* (NDA/CN, F1) followed by
multidimensional LC and flucrescence detection, was
evaluated for the determination of enkephalins in
brain samples.
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Figure 1. Heactlon of NDA/CN with primary amines.

Existing methods

Radioimmuncassay is the most commonly employed
method for the measurement of the enkephalins. it
has adequate sensitivity but cannot distinguish be-
tween the various enkephalin peptides. Liquid chro-
matography has been coupled to RIA in order to
achieve greater specificily. Radiorecepior assays
and mass spectrometry have also been used to de-
tect enksphalins in brain and blood samples follow-
ing LC.

Conditions

Detector; BAS FL-45 Fluorescence Detector:
excitation wavelength =420 nm,
emission wavelength = 420 nm

Columns: (1) Spherisorb Phenyl {5m, 150 X 4.6 mm)

(2) ODS Hypersil (5 m, 150 X 4.6 mm)

Mobile phase: 45% (v:v) acetonitrile, 55% 26.5 mM

TFA (pH 3.5). Flow rate was 1.0 mL/min

Preparation of Rat Brain Samples

A sample of the rat striatum (ca. 0.2 g) was obtained
from the brain of a male Wistar rat and homoge-
nized in 10% hydrochloric acid. Alanine-met-
enkephalin {(A)-ME), 500 picomoles, was added as
an internal standard. The exact procedure used is
described in reference 1.
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Derivatization procedure (BAS P/N CF-1044)

20 pl of sample

20 pL methionine enkephalin (ME) and/or leucine
enkephalin {LE)

20 pL {A)Me (internal standard)

50 pL of 200 mM ascorbic acid

100 pL of 10 mM potassium cyanide

200 pl of 5 mM NDA

540 pL of 100 mM phosphate buffer pH 6.8

Reaction is allowed to proceed for 20 minutes at 4°C
and then quenched by the addition of 50 pL of 200
mM taurine.

Analysis of Rat Brain by Multidimensional LC
F2A shows the multidimensional separation of the
enkephalins in rat brain following precolumn derivati-
zation with NDA/CN. Peak 1 is LE and peak 2 is the
internal standard (A)-ME and peak 3 is ME. The lev-
els correspond to 429 pmol ME and 130 pmol LE
per gram of wet tissue. F2B is the same sample
that has been spiked with 2 pmols of CBI-LE and
CBI-ME.
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Figure 2, Chromategrams of LLEU-enkephalin (1)
and ME-enkephalin (3) in the striatum region of the

rat brain.

Notes
Samples were stable for up to 6 hours if kept coid
and protected from light.

e

D 4 ;i
EDEEED /0 ont Avee\W Lafayette, IN 47906 (317) 463-4527  TEL: 276141  FAX (317) 497-1102



i is critical that the derivalization is performed near
pH 7, otherwise cyclization reactions will occur which
reduce the yield of the derivative (2).

it is also impertant to have the NDA and CN in a 1:1
ratio. If higher concentrations of cyanide are em-
ployed, the reaction rate is reduced considerably.
We have found that concentrations of 1 mM NDA
and 1 mM cyanide are optimal.
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