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Dynorphin A (Dyn A) is an endogenous opioid peptide that is widely distributed in blood and 

CNS tissue and exhibits a high affinity to the kappa opioid receptors. The neuropeptide has been found 
to show both antinociceptive and analgesic effects within the CNS. Dyn A is also involved in the body’s 
immune response as well as cardiovascular and temperature regulation. However, upregulation of Dyn 
A due to pathophysiological states has been shown to cause nonopioid activity such as hyperalgesia, 
allodynia, and excitotoxicity. In addition, altered levels of the neuropeptide have been linked to 
neurological disorders, including Alzheimer’s and Parkinson’s disease. Microdialysis is an in vivo 
sampling technique that can be used to continuously monitor neuropeptides and other 
neutrotransmitters in the brain. Capillary electrophoresis (CE) and microchip electrophoresis (ME) have 
been widely used for the separation of amino acids and peptides. In order to achieve the limits of 
detection necessary for the detection of dynorphin metabolites in microdialysis samples, the 
compounds were derivatized with naphthalene-2,3-dicarboxaldehyde and sodium cyanide to produce 
fluorescent 1-cyanobenzoic[f]isoindole derivatives. The derivatives were then analyzed by CE coupled 
with laser induced fluorescence (LIF) detection (λ=442 nm) using fused silica capillaries (LT= 75cm, 
i.d.=50µm) that were coated with polydiallyldimethylammonium (pDDA), a cationic polymer, to reduce 
undesirable adsorption of the positively charged Dyn A fragments onto the surface of the capillary. This 
resulted in an enhancement in both resolution and efficiency compared to uncoated capillaries. The 
best separation of dynorphin and its fragments was achieved using a background electrolyte comprised 
of aqueous 20 mM sodium phosphate (pH7) containing 0.02% pDDA and field strength of –333 V/cm. 
The assay was then transferred to a hybrid PDMS/glass ME system with LIF detection. The ultimate 
goal is the development of an on-line microchip–microdialysis system for the continuous monitoring of 
Dyn A and its metabolites in rat brains. 


