EZm ~ 0t~

NTF RICLFHEESHEEROBEZEDRILZBE U LHR

WARDE R4S

ARITEARSZ T8 e LFF

o e s mxT

T0Y 7 MEE

NST(E. AEAARRTFR- JSCTFoA-T7>
FQ (N/OFQ)LREUHIBRAS >IN IBEHSIESN
BZRTFRTHS (1), NSTIERHZEABERERA
FS(CLDZFRIREEINEI T2 (K2).

NST (bovine)
Bovine KRMPRVRSLFQRQ--—-m==mmm KRTEPGLEEVGEIEQKQLQ KR
Human RR** & s dans | 1 (I —— EEP** s MasRadMahhbss KR
Mouse  KR*#*##%% V*VRDAEP GADA* * *ADDAE KR
Rat KR#* % www VV*ARDAEPEA-————-] DA* *VAD*ADAV ## % # & KR

NST (human, mouse, rat)

1 NSTO7=/E&EeH

NORAZER U, STZi%54#. 1- 3 BHEIC,
METF U BROFRENDBHSNTZ. NSTICH
SeEORS TERBEIIFILE (K3).

MRIRE . HHEEE AR
TR . RTFRERE

HEIZEFEEONE | HEMAF

von FreystBR(C &2 mARAT Tl EmREE
KIBRTFREBER (NST-P) (&, BERERIK

FHAEIELS . FEFRR. BRI BRI SRR E RRBIIEAT O R AYEF A A RESE
HTHEURVWERE DRI THD. B EIRE(CIMER P EHE KR EORIWER N EIREL D
TWB, INETIT, JZRIFZ(NST)N BERERIFRS(C DR EE AR RBICRAN 28NS ENREd
ERBZPOTAZT T DL #FER Ul NSTICHSR I ZRTF REFEAR(NST-P) 2 &8 (C. BIVEFN
WRGROR S AR B EZFEL TV, ATJOS 1V TIE NST-PEU—-MEEME T DIBIEDR
L. RTFROZRN D FOEELAERMF OREIAZIT D,

JSAFF> (NST) (FMER - BEIEARSCLDERZHIFEITS

KB

NSTOREAES
0% : N/OFQIC& SMRLAMEIG
h3H V& DHEIEER
N/OFQIC & FENER DU IHE
- @O ENER WS

NSTOREEPES
081 : N/OFQYPPGE,IL&3 707 1=F
N/OFQYPGE,IC & 3 MR MU it
B39 ZVIC & BHBIETEER
RIRUZIC L HEE IR
LE MR (CCI)[CLSMEMEIEEN

2 NSTO®EREHEIFR

¥FIF11-021298; $5F92001-354695
Nature 392:286-9, 1998; Curr Pharm Des 21:868-84,2015

NSTHRATFR (NST-P) BHERFBHEESHEBZNHFTS
AMVT R b2 (STZ) IS CIDERRIRET L

A S L
S AN AR K
S
= 3

E3 #WERBETINIADERICHIBINST-POHR

FESFIEER © H55THE

izt : BARTE6005 A RO AOBREE6.9%~10%
FFECHTPRE | /OREFUARRTFROEFRIEDOEREFRER. RTFFORKEL




Drugs ~Others~

Discovering Peptide-based Therapeutics for Neuropathic Pain
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Project Outline

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
pain (Fig. 2).

Intraventricular administration of NST

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

Intrathecal administration of NST

Brain stem —%

NST (bovine) Soinalcord Inhibition : N/OFQ- and PGE, induced allodynia
Bovine KRMP QRO KR 1 0 KR N/OFQ- and PGE; induced hyperalgesia
L e - T EEP ## #M# #R# #M# # # 4 %% KR AN Carrageenan-induced inflammatory pain
Mouse KR v ADDAE*V**##%* KR Noxious formalin-induced pain
Rat KR# %% A% AVVS AVADSADAVH &4 %4 * KR Neuropathic pain in chronic constriction
; i 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). o 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






