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Development methods of isolation of novel anti-allodynic peptide from cerebral
tissue of rats and methods of bioassay for anti-allodynic activity
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AIS Allodynia inhibitory substance 1 2
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AIS1 AlS2
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In preliminary experiment, a novel substance exhibited anti-allodynic
activity has been isolated from cerebral tissue of mice (1000animals) in the first year of this
investigation program. But the purified substance was too small amount to analyze that molecular
structure. When we isolate anti-allodynic substances from rat cerebral, a great deal of rats beyond
a schedule are needed. In generally, common neuropeptides and neuroactive substances are distributed

in the brain of vertebrate. From the above reason, we decided to isolate APGWamide-like
anti-allodynic peptide from a cerebral tissue of chicken that get easily. Two anti-allodynic
substances were isolated from 800 chicken brains and named AIS (allodynia inhibitory substance)l and
AlIS2, resBectively. AIS1 determined the molecular weight as a result of the mass spectrometric
analysis, but it is not determined come to structural determination.
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AR ERLC KT 2 EEEF T 0 IR E L T2 OB S ~D AT & LTH<
THEHRLRWERD 1 2ThD, LLAeRnn, Mfm-Cmibriim, BRBIEERICREIN
HARRRIANE (BEEME) B ITEBMERREEO M THY | MARKD “BEEES” L\ )Rk
BRI R DN TERY . BAFNEERNREE L 2o TS, T SRR, ey 7o E
W& LT, IWAAREE X0 i< B U 20 RIBBCA 22 B IR AR & 72 & 72 il i CIE R & T
HELTKEDEE (TaT4=7) Zmd, £, WRRERMELREITEAE CREFOEFHED
RN Z UL VBRRAIZIZHUT WA ZERHL D D3N E I E L THOW LN A HERZ N,
BIE, PRRIRMEATR BE O QOL tED 72 DIZ bR 8RB OB N AR’ N TNV D, ik
WFEETIET v M EHAWT, FEEMHREECRERIFEIC X - Tl & 2 X425 M RIMEAE R 12t
T 2P0 SEFHOBRELZEOERKT 2~ T& 7= (Ikeda et al., Neurosci. Res., 63, 42-46,
2009 : WFIEAREREE), T OMFET, 1O DIFUTARERMEER 2 B ST 5, £ORRITE
HHRAOYFTRACBWW Tt b= LB H =2 LTWD, H19O DI TES A IR
LCWD PR ot e h=romiknbt st e b= OFRV AL EZHE L,
o b=V BEHESLLTND, O3 EMRBINTE, S5, xlTZoke h=2RICKEH
L. FPRRIRIMEEIR I R 72 Y 2 B33 2 BT, LI, #IREMIE EFE D 7 7 = > O i
BREH D HEE L7~ (Kuroki et al., BBRC, 167, 273-279, 1990 : W72t EH L) R~ 7F R
TdH 5 APGWamide (H-Ala-Pro-Gly-Trp-NH2) Z{£H L7z,
APGWamide [TAEBMFAOMOEMIZ HILL< 534 L TE Y, APGWamide [ X#KIKEN) D1
BATEr b= oitZ oy ha— L LTWAEZ EREBEN TV (Minakata et al.,
Comp. Biochem. Physiol., 100C, 565-571, 1991 : AF5eftae4E3L3%) | migLiE CTli e < iHMEGE
OILTW 2o Tz,

Fk 41X, APGWamide 231 b =2 FHIEMA 2 LT, B9 23 & FIERIZHR A OIREIST 5
DOFBEEE 2 DO TIHRWNEEZ, T v N OMBRRPELIRICRT DR A2 =, 0k
. APGWamide 23 RIFVEMIRIRPIZIRET LT v bSO BHRIERRET VT v b ~DFHE
BEENEE G L > T, TaT =T 2BHFICRBT 2L Gires =70 &L,
F7o, FOEER, v b= b FH—L LT RLFI L HX—2 N L TNDHI %
TERHE R TIE L Fos #2030  (REZRD~—I—% R 7)) DGR L - T
O LTE T, 72, APGWamide 28 KM ERTEARENCB W TER b= &2 S
5 EERWH L, BHEEare g 5mtst (C) , 23590716, H23-H25 : Hliithik 75
K APGWamide OHLT 77 =7 ZhRIZBE T 5 FpERIIZD),
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WZH D DEB AW BNEGER LV, HEPIEIER O 72008 =1L 9 2FTH 51
e F = FERYARER (SSRD) T, FER-CIBEYE, thofHHZEIC X > TLmE
ZOBWERNTTLEIEANDH Y, o b= JEFRE & FHEN 5 BIVERSIE DGR 2 £ -
TWo, o, bREIWEHOL W E S EHENEROERr h=2 - VL1 7Y UHEY
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WOAREETH O LT L HLEENE NV EITVZRVOREIRTH D, ZhbDHEFER &2
& U CUPRRRIPEEIRIZ B W T, H o YRR O RN ST i Tk 59, APGWamide
PL7ras ¢ =7 hROMRIEL, H LWEUFEORRIZ SR 5 Lz, 2ot r = HRIE
o, F LWL SEOBFRIC L D72 RS AEEENREW E B X bz, & 512, APGWamide
RLFDOT T ua S NFF R (PGWamide, GWamide) 23519 DHHE & X CTHed CTIERIE B THL
TaF 4 =T NRERET L LD, Ty FOMRRERIC APGWamide BEDHLT v F 4 =T 1%
M2 B ONKMEDOHRALTF RINFEETHHEN T CTE 72, NIRRT 05 « =7 iEEYE
LHPEHERLL . FOEZT LT D 2 ENTEX UL, B R R MR TR OB S 1T
DRND T ENHFTE B,
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BRI M R RIS O - D O FAR L 72 D 9E 2 SRS 5 b D TH D, TDHIC
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WELFTHECIEL, T v b ORI HR & @ik v~ 72 7 ¢ — (HPLO) % VT
YL, 535 Ty A ME PRI TR M T T VT N OBEENICE G55, RIEEIEA
DOAIHIEL (von Frey 7 4 7 A2 MIC Xk > THIE S AMREMER (Tas 4 =7) I
KT BN R AT v L, L7 ueTs  =TIEEOR N T-EoEED D, &5
HPLC % W72 3B & MER G IE MR EIEIEET VT v M X AT v A 20K L,
APGWamide B:DFLT BT ¢ =T IEMEZ FFOFHUIR T T R BT 5, HEPER L7
NRIF RET I Wi, 7 X BRI, BESITIC)NT, BEEZRET 5, TOMEE
HIZHHAT T REEK L, L7 eT 0 =TIEEEZFEICHND, 518, F#TF Rioxt
TAHHMEEERLL . T v N ONCHEE CHREHEBRLFEITV. T v MNIEBEN OO 2]~ %
FETH-T,

LU 6, FHEEEOHFEE T 72~ 7 A (1000 5857) Ok Z V7= TS5z
BWTC, i7 0T ¢ =TIEEYE % BEEE R T 2 FR TE 720, BB » R CTiE T,
TR RGN, TR BBEAISHT T b RIS Z R TE RN, FRE LT, TRER
(W TR D 10 (LA EMMBEE L W FERRICR 0 . 7~ MORMICHRE T 5 & K TH 2500
ENRVE L o=, ROBNETFENTINZETOT v P &AL TR Z B H3 o133
EWTIE ARV, 2T, —RIICFE UHFHEEMW TH T @AM O @ R T T B ofRE
WEEZEHELTWDEOT AFRES =T ) O S APGWamide FOHL7 05 4 =
TIEVEZ B OB AT F OB 225 Z LI LTz, Si7aT 4 =T iEEME O
BERERLDO R X — & T v FOMMEE S =T MY OREERICEE T2 FIT/Rr o 7205, FBRFE
RNRAFT A OFIEZIFTHBPDOTEL FoTo S EHITR,

3—1. FERFEHEMRIAMEERET VT v b OVER

AREBIILT X TRER 300g (7-8 ) ¢ Sprague-Dawley(SD):#HEZ ~ ~ (250-300g)
RV, RiiE 25°C, 12 RO A 7 )V CRE Lz, 7 v MBS 2 BiEm
BT 5770, RYFL o 8OF2—7 (PE1I0) % T0COBM T XEITL T, S HICHE
BOINSWHTF—F VENERLI LT, VA XUFAUFEFTT v NOKIEE L8 1 SHEDORM
D OREEZ I L, B L= T —T V& 7 BETFIEICE AL, FHEE R L4 & Ls
DO DUT N E DHESFINLET D & D ICBE LTz, BT —T ADBKIT 20X 9 ICHR CTHEE L,
UIBA L= g &M a Uiz, BT —T ARAK 1 8%, i OEICRIEN SN, Btk
CIEBREFE 2GR BN T v MIHWT, BERFBEEMREREERET V7 v b BEREET
N7 b)) BERILTZ, Ty hORBEIRNPOARNLT R hyy (STDZHGTHZ k-
TN D BRI 2R L, A > v = el SE 5, STZ #5% 40 CbEix EF L, %
WCEVRIEDSHERF S LD, 2-83 REIT von Frey 7 1 7 A v MT K 2 R JE ORI k3
LHIRBATENO B U, B CHERET S, 2FvT7aTr =T 2R T X517k 5,

3-2. =U NV IHAERD H D APGWamide BEHL 7 & 7 ¢ = 7 IEMWE 0> Bk

=7 YU 800 M ZWEA L, M KM, FERMAFAN, /M, FERE, B —&0) FARkA D L,
<A F A 8CIZTHE, =V MU NEE (2198g) % 14L OZEE/K T 10 AL . EEHEE
EHIMLU INIIZT D, REDFTAY =R b Z2AWTHEEYTA X955, @mL0HHET
L L7, EEREED, o0—2 ) —x /R L—X —TK 1/10 ([ZEMET 5, WEOHTT
v hrEz, —EuREE L, 7 botbEEREL, EEEZED D, v—F U -2 R L —X
—TT7 & hraERESE, S50 0.1%TFA 2245, Sep-Pak C18 (2 L., Wi Sn/-%
B 60%7 & b=k U//0.1%TFA TiEHit%, 78 b= h U L AERRESE, BEFEEZENL IN
(29 %, SP Sephadex C-25 |2 TkGA A AH#a L, WAg L7-WE % Bk Clat L 7%, Sep-Pak
C18 |ZW 7 SN T-W'E % Bk vt

RS R S N o % IN OFFE CIafR L, B 7 77 v 27 A G50 TH/LIEE (15ml/hr) 9
5. BERWET VT v NTHT 0T 4 =7 IEMEZ7R L7 #4r % Sep-Pak C18 (W XH 60%
7 h=FUN0.1%TFA T, IRHEL72#%. BiA 4 2c#i HPLC (TSKgel CM-2SW) T
Sy, TEVEE 7y 2 Sep-Pak C18 (2 F 72 & b2, [ UHGA A4 v &# HPLC (TSKgel
CM-28W) THME2ZE %2 THE, IEMERES %2 Sep-Pak C18 {2/ 7. #WifH HPLC (Waters
Symmetry (C18)) THAMIFEMAIT ST,

3-3. MRAMER (TeT 4 =7) OWE : " FT7 vEA

NAFT v 'A121E von Frey 7 A &AW/, von Frey 7 A M &id7 0T =7 OiEE
EHET DRI T A BT UBREO 7 0 7 A2 M EFWD, AEBRTIX 0.07g. 0.16g, 0.4g,
0.6g. 1g. 1.4g. 2g. 4g. 6g. 8g. 10g. 15g. 26g. 60g. 100g ® 14 FEFED 7 + 7 A > F(Touch-Test
Sensory Evaluator; North Coast Medical Inc., Morgan Hill, CA) % 7=, 26D T 4 T A
Y REZREICH LY TR T 5 &, Rae@hnd . R 2F0RMITE 2R 7,
up-down {EIZ X - CTEB TEIO B2 RE L=, 1EH 7 v b Tld 26g - 60g O B Clal#ES TE)
R ARREMIEIEET VT v NI 1g DAT OffIERRE ORI O S F TRIEAME T L,
TRT 4 =T R RIS,

=0 N WA A T — T VA UCREENIC G Lo, #51%. 15 43, 30 4. 1
REf, 2 K[, 6 IFfRIE D ¥ A LA ¥ 2 — /L Cvon Frey 7 A b &4To 7,
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HPLC (285 L= % o7 DEESHEF (LC-MS/MS) # W=, ~X7F RThiut, 73/
FEBLA & [FIRFICIRET D Z E MM TE 5, BEOWTRHIERE D Orbitrap & &5 477H (Thermo
scientific) # W THFEAMIE LT,
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4-1. P77 0T 4 = TIEVEYE O R R

VI (Sephadex G-50, 15ml/hr) T 80 7 7 7 ¥ a IZRBH L7Z[E4y @ 1/100 % 0.05%
BSA ARICEE L RS L=, 8 7T 73 a1 DICE L H AT v A %2757,
FORER1IDOFEMEEY—NE BN (K1),

25| 20 REORMIl (g)

TLBB (L7 7Ty I RG0) D777 a KB

X1 ZAERE S DA F T A (60min)

BEPRIGPEARRR M T /L7 » Mg von Frey 7 A R C 1g LA FORIME TR TEI 27~ L
TWay, FVIEIRE Sy O E %535 LK T 6g UL EE CRIMEN LR L=, +o7edt
Ta7 4 =7 IEEER LIZO T, BEREHEAREEERET L7 >~ @D von Frey 7 A 33N
AFT vEARELTHFIHATE D Z L3 mhoT,

IBIC1 777y arToT vk LIEkR, 7773 a2 4344 L7572 a v 46-47
D2HPHLT aT 4 =TIEER RN, TNENDO 7 Z7 7 a & F Lo, HPLC Z v
TELICHERUIRER, 2 OB E2150 2 LA TE, Z£4L Allodynia fifilHE
(allodynia inhibitory substance: AIS) 1, 2 t4ffiF72 (K2, 3).

ILiB® (Sephadex G-50) 739¥3v43-44

S A RHHPLC  TSKgel CM-2SW
A BB7PYEZVAL (pHE.5) 10mmM/7PEkZkUJL10%
B:@&®PVE=DA (pH6.5) TM/PEKZKUJLI0%
J5F 4TIV~ 10min—0%B—120min—60%B—>20min—100%B
1ml/min  2min%& (2ml)
73593 V46-47 (CEME

\

A A RHHPLC  TSKgel CM-2SW
A BBPYEZUAL (pH4.8) 10mmM/ 7Pt kZkUJL10%
B :##MPYVEZVA (pH48) M/ PERZKUILI0%
J5F 4TIV~ 10min—0%B—120min—60%B—>20min—100%B
Iml/min  2minH@& (2ml)
25933V56-57 ([CiEHE

\

¥48HPLC Waters Symmetry(C18)
A:10%7ER=ZRUIL/0I%TFA
B :60%7th=kUJL/0.1%TFA
J3F 14TV~ 0%B—80min—>100%B
1ml/min  2min@ (2ml)
73503 V42-43(F
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BB A 3HBRHPLC  TSKgel CM-2SW
A 887V EZOL (pHE.5) 10mmM/ 7k ZkUIL10%
B @BV EZDLA (pHE.5) TM/PERZKUILI0%
J3F 14TV 10min—0%B—120min—60%B—20min—100%8
Tml/min  2min%& (2ml)
730 3V47-48 ([CEHE

¥

B4 A V3RHPLC  TSKgel CM-2SW
A SBPVEZDL (pH4.8) 10mmM/Ptk=kUJL10%
B B8P YEZDA (pH4.8) M/ PERZKUIL10%
J35F 4TIV Kk 10min—0%B—120min—>60%B—20min—100%8
Tml/min  2min& (2ml)
2359 3V58-59 [CiEKE

¥

¥HEHPLC Waters Symmetry(C18)
A:10%7ERZRUIL/01%TFA
B :60%7t~=KkUJL/01%TFA
J3F 4TIV~ 0%B—80min—100%8B
Iml/min  2minA& (2ml)
7303 3V42-44(5E M
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AIS1 OEANER DA FT v ¥ A OFEREZRT, von Frey 72 T 1g LFOMfE% 7g
PLEICHE S (K4),

23] 2A% RHOMIl (g)
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4-2. KGR OE 80T
Rty AIS1 % HPLC 128k L7- % o7 NEESHTEE (LC-MS/MS) %AW T, 47 &
ZRE L, FOFEE m/z 205.079 D — 7 n@lzEsn (45),

Zoom m/z 200 - 210 1

T g

Infusion TOMSZ X7 | /L (ESIpositive mode) 4% 4E 240,000
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AIS2 [ZE BT ORER, JHEMDA -T2 128D, ey BITIRE TE R o7z, FUERN
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WDOTH L > T APGWamide BED X7 F R TIXEN 72, DFEND £ o 7= HHOILEW
ThoH I EITMENROD, BB ENIEFICD R, BEEZRETHETIZEE-> TV
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Tetsuya Ikeda, Ryuichiro Takeda and Yasushi Ishida
Antiallodynic activity of APGWamide appears in the same manner as that activity of
antidepressant, milnacipran

H A Hi AR A L2 56 40 [MIsh P RE, #F, 2018

MM, MEFIE, WEEERE, MR
HAKEN R DO~ T7'F R, APGWamide, OMHREMEAES R T ~ MIxEd 5 #E 0 R
HAEY) 225 88 [MIE (LR=, &L, 2017

mEPTth, thedid, sHEEE— B8,
BERIN T v MBI 287 v 7 ¢ =7 12%4 % APGWamide O] 254
5 39 [n] H ARHRERM 2R, Mk, 2016

Tetsuya Ikeda, Rika Kamiya, Ryuichiro Takeda and Yasushi Ishida

APGWamide analogue peptides showed potent antiallodynic activity in the rats with
diabetic neuropathy

55 40 [\ B ARLEN ST W2y - 5 37 Al B ARLLVAEFIAE L 2 BRIRS, IRE, 2015
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