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Discovering Peptide-based Therapeutics for Neuropathic Pain
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Professor Emiko OKUDA-ASHITAKA

Neuropathic pain associated with nerve damage, diabetes, herpes zoster, and cancer is a chronic
intractable pain that does not respond significantly to non-steroidal anti-inflammatory drugs or opioid
analgesics. We have previously discovered that nocistatin (NST) inhibits allodynia, which is the pain to
the touch seen in neuropathic pain, when administered intrathecally. Based on peptides derived from
NST (NST-P), we are developing orally administrable analgesics with minimal side effects. This study
will optimize the structure of NST-P as a lead compound, identify the target molecule of the peptide, and
elucidate its mechanism of action.

Intraventricular and intrathecal administration of NST inhibits pain

NST is a peptide derived from the same Gerabrum
precursor protein as the opioid peptide
nociception/orphan FQ (N/OFQ) (Fig. 1).

Intraventricular  (icv) and intrathecal (it)
administration of NST inhibits a wide variety of

Intraventricular administration of NST

Inhibition : N/OFQ-induced hyperalgesia
Carrageenan-induced inflammatory pain
Inhibition of morphine analgesia by NNOFQ
Acute and chronic morphine tolerance

Brain stem —%

pain (Fig. 2). Intrathecal administration of NST
NST (bovine) Spinalcord Inhibition : N/OFQ- and PGE, induced allodynia
Bovine KRMP QRO KR 1 O KR N/OFQ- and PGE; induced hyperalgesia
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Mouse KR v ADDAE#V # % %% % KR Noxious formalin-induced pain
Rat KR# %% A% AVVS AVADSADAVH &4 %4 * KR Neuropathic pain in chronic constriction
L | injury (CCI)
NST (human, mouse, rat)
Fig.1 Amino acid sequence of NST Fig.2 Inhibition of pain by NST
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NST-derived peptides (NST-P) inhibit diabetic neuropathic pain
A mouse model of diabetes mellitus was =0
prepared by the administration of streptozotocin
(STZ). At 1-3 weeks after STZ administration,
pain threshold was lowered by pain analysis
using the von Frey test, and onset of pain was
observed. Intrathecal and orally administration
of NST-P to mice after STZ demonstrated the &
inhibition of pain (Fig. 3). S FE S
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Fig. 3 Effect of NST-P on pain in a diabetic mi.ce model

Target Disease : Neuropathic pain  Patent Information : Japanese Patent Application

Technical Features : Peptide based analgesic

Marketability : 6,000,000 individuals in Japan, approximately 6.9%-10% of the world population

Issues in Development : Mechanism of pain regulated by nocistatin-derived peptides,
Optimization of these peptides

Desired nature of corporate collaboration : Joint Research




