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Statement of the Problem: Dynorphin A is an endogenous ligand showing neuro-inhibitory effects via opioid related 
mechanism. However, chronic pain, nerve injury, and inflammation often result in the up regulation of dynorphin A in the 
spinal column neurotransmitter pathway to the brain and cause neuroexcitatory effects such as motor impairments and 
hypersensitivity via non-opioid mechanism. The purpose of this research is to develop dynorphin A antagonists to modulate 
the adverse neuroexcitatory effects under pathological conditions. 

Methodology & Theoretical Orientation: Systematic structure-activity relationship studies on the non-opioid dynorphin 
A fragment, dyn A-(2-13) were performed to identify the key structural features for the interaction with the bradykinin 
receptors, and then structures were refined by examining the effects of different substituents to obtain an antagonist activity. 
Lead ligands showing a high affinity at the bradykinin receptors were advanced to test their metabolic stability in plasma and 
anti-hyperalgesic effects in animals. 

Findings: Our studies have discovered a novel mechanism of neurotransmission related to pain in which the bradykinin 
receptors are upregulated and dynorphin A peptides have neuroexcitatory effects that result in hyperalgesia. Our studies have 
also shown that lead ligand LYS1044 blocks dynorphin A-induced hyperalgesia and motor impairments in naïve animals 
and inhibits thermal hyperalgesia and mechanical hypersensitivity in a dose-dependent manner in nerve-injured animals. 
Importantly, the ability of LYS1044 is limited to the CNS and thus can avoid serious cardiovascular effects caused by blocking 
peripheral bradykinin receptors. However, the ligand showed low metabolic stability in plasma and thus, to improve the 
stability various modifications were performed. As the result, we could identify a highly stable ligand with retained high 
affinity at the bradykinin receptors. 

Conclusion & Significance: This study presents a new class of ligands based on the unanticipated pathophysiological 
interaction between the endogenous opioid ligand dynorphin A and bradykinin receptors for the treatment of chronic pain 
without the toxicities associated with current treatments for these maladies.
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