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BIHR 3

RAGBMPFNARRES (AIRERHEETREE)
MIEHT M EE

PR B BER R 2 RIS T 2 B TFHRERBETS LV OMR

BroERERE - fEE  BLR
RIGERZRFRERRLROTRAR - S FRERZNHF - #i%

MEEE

TagAEy - TAT 7 (ProTo) 1. METBEAMS ~SMEIC R E BRI 5% T 5
BREBE THD, —FH. NEMProToD KIBIZERMETIMEICEEN 0 . NP %EE S L CREE
SNDHMENRRIES, MRMEEEE, BHRICEET A RREMENRRT BN D, AFRIL.
Cre-loxPY 27 A% FI A L CEHAL R RAIProTaRIB~ 7 A 2 ER L, IMEPHEEETLE LT
DIEYMZFIMT 2 L2 BHET D, MEPERIBEETT LV OREIT, A D% EED R
WCRBWTERHIBITY — V%5252 LT, TORBICEBRTX 3 LHIFIND, KEEOHE
BRI, LTFT5 anhbi s,

1.

BRI BB RHIProTa R~ 7 R (ProTo ™ ; Gng7-Cre) D EEAEMEMEE i ZetF T 123\ T
SO~ R LR L, £FEROET LIESBEREDHENED b,

PRE AR TR RAIProTaR B~ 7 X (ProTal™ % Gng7-Cre) MR MM T Iz T
BOONDEFROET LEBSEEEEOHEEN, P U FEAEERS X OMAO-BIE
EEORGIZIVBRECKETIZ LALLM LR,

KIRE - 155 SR RAIProTaR B~ 7 X (ProTal™1%, Emx1-Cre) o EfE it dn St
TIZRWT, HEEEROSRMREOEMEZEBE L,

KIGRE - WS SR EAProTa R~ 7 X (ProTa™1 Emx1-Cre) Difie4 iz & % &
SERMEEMEE TIZRB T, BIEFER R 288 L,

ProTa X > 18 PRI Cre BIEF 2 REA DT T ) WA LAY X —F A LYERLIL 7-%R
RIS RAProTa R~ 7 2 2B WT, BEFREN OEHOREIRBIC L v MigkEEst
ERFROERRECERAPBERSNDIZLEHALNILE,

SyERTIEE
RA F RERFREREREERSH

TRt - o FIHEEL DT - WeHIR

A. BFFEEH

BAZEFIIEVIET RIS TR AFEALD
BERBEAZHDIZ LITRD, ZDREED
PTOHLHEMBNBRREE, FL - B OEE,
il - FEEE, BERLCABERENT
WB, LNLZMRE, Zh 6 %EEDEFEM
PRI DRFEIL, INEREERBEZ R T 8
FOMERET LV CIIRETH Y BR T
Z DIRERERIZIIE > TV, Tiff, FHx
A ZE R B S ~ B E AR R £ 3R
HRETIEEAE vy A T T
7 7 (Prothymosin a: ProTa) % R 72 L.

TOREERERFE L TOEESELZHADL
M LTz, £Z TARFEIT, BAKFED
ProTo R~ 7 2 ZH ) B iR MEssH 2 ik
AL, MESRREEOCEMEMERRE & Z
DT FRICHLE L R DM PR BEETT
WEORREEZITI>I Z L #BRETE, £
O FEEHENE, OEALRFEA ProTo KB~ 7
ADVER, QFLFFER ProTaXiB~ 7 X
BT D P& BEEMRIT. QAN L BE
AL A ProTa R~V X OBEERIE TH
o



B. TR FE
1) ZREY
EBR|Z|T C57BL/6) REEME~T X 6 B
(21-24 g). ProTa™™* =7 2 (B]HE).
Emx1-Cre =7 R (BYLZEMFRT, RIRELE.
HEFEHFFR) . Gng7 Cre vV AL Gng7""~?'7
2 (FmEK%, ZRfk4E. £RHRE) |
WEIhbo~= v XOREIZ X D«E’f%nt
< UAEERALE, VR, HE (22F
2 °C). 1HE (555 %) OHWE T, 12K
TODBKBRETHT CHE L. KEKRDT
—EBRAOBEFEFER (MF, &Y
BER) 2B HRICERIE,

2) EREHOT = ) FAES

< Z2OERFX V45 /) A DNA #[ER L,
MangoMix 2x < A2 ¥ — 3 » 77 Z (BIOLINE) ,
HBHWE QPCR A X —I vy 7 RS TR
SYBR 7' Y — I (Eurogentec) % AV ED
Zu haiiEo T, BEFE%E PCRER
IDHELE. 774 ~—IZUTOL D% A
VW2, ProTal¥1* <17 2 5°-TCC TTG GCT
TTT ACT GCC AGA AG-3°, 5°-TCA CCT
GGA GAA TCA ATC AAG GC-3’; Emx1-Cre
<7 R, 5-TGC AAC GAG TGA TGA GGT
TCG CAG A-3’, 5°-TCC GGT TAT TCA ACT
TGC ACC ATG C-3’; Gng7-Cre ¥ 7 X,
5’-GGC GAC GTT GTT AGT ACC TGA C-3°,
5°-ATC CCT GAA CAT GTC CAT CAG GTT
C-3°, 5°-TAT AGG TAC CCA GAA GTG AAT
TCG GTT CGC-3’

3) ERFEAWVWE
(t-MCAO) EFNV
Small animal anesthetizer MK-A100 (ZEBTH1R
BRE) L 3% A Y TINTY (ZRAHA
VO v A T UK AV THEE
L. 37 CoERHR (AEIEHRASH)
D LT, WEES L OB EYIB L, £E#HER
BIIR % ERE AR R TREfR LT, SE#BSR THMR
Bk 0 PTRE UL NEENRICER %
1-1.5cm AL, FARMENMRZAZE L, 15

— 38 4 v < JRé Y AR B 2

AR EBE MR L R ERTF ZRE,
IR L2 S L. MEER D EDDET
BTCHIERBICFHEL,

4) MR L 2 PREEARMAE (PIT)
=5)V
Small animal anesthetizer MK-A 100 (22 BT %
MRS L 3% A VTINTY (ZRLA
Ve A 3/%:%1%'?/‘&) % FAVN T R
L 37 COERE (MABE/LEKRART)
+iz T, EIU(HM@JHJRPE@Z@EE%E’L KU
llx'C“i’ff{I 1.5mm ZO/NLEBRT 72,
AN (Wako) % EBFEIRNEE L. ERIC
UV ARy bRIR(1-4887-13; &RAKR h =7
R) WZHHR LT 4 F A K (A4888; &R
A= R) OERHE, EA P KANENR
WERBEBIZE T, HKEXE 10 0HBHTDSZ
& T, FRBMERNICIRZ R L. B
I E LB R L,

o — A

5) Cre BEFEAT T ) VA NVANRY F—
DYER

AxXCANCre (74 VARG A — 1)
(BALERIZERT) % 293 ARRRICERS X ¥,
¥ 2~3 B OIFEEMEE BN L., BERAZ
WWEoTUANAEFERI Y, £DHK.
B OANVABEEZEIRL, &5
WZRABBER LV, Bkt Y ABES
BRI LD UA NV ABEEIT o7,

6) BN~ A 2 uf V=T va ik

Ry AL EF =L (50 mgkg) FREET.

< AEMEERICERE L%, RIEROD
BEZOAL, EEFEZEHIE L, I
AFILVEZRNCER | mmEBEDCOLT M
RREBT, FlllvA VI F
— (#&58t 30G) ZHAL., HRHRK R
FRAMAIRE RIEE) #L (Bregma X ¥ -0.94 mm
B15. A 1.0mm, EX 3.0mm) IZEAEL
o TANRKRIEL Y Y OHESTERNT
FiE 0.5uL/min TG L., HREH D
W, IDIZI0pE#E L, 0%, 1V



Tzl —%kpo< Y ERL, UIBHERNL & &
A L, BEICIZ, ALKEHERSD 50T
TT ) TANADERT Z—%EE LT,

7) {TENBERBFERIARAT I

7-1. Rota-rod b L'y K3 )Lk

#l 7 12 I ROTA-ROD TREADMILL FOR
RATS & MICE MK-610A (ZEBT#HEH#KRES
) AW, ElEEEE 30mme, 7T Y
fElfE 80 mm, o — ¥ g b EME E TOFE
X25mm Pu—HF blZvwD A2, SE
BlEn L OMNEREERRFOBRITREN ZHIE L
Toe AP O—F ENDLETTHETOR
2 71 L7,

7-2. Fear conditioning test

1 B BI3EERITE LT, 180x170x398 mm
® U4 £ @ conditioning chamber D 7V » K (26
A 2mmE) i<V X% AiL24r1%%.80 dB,
2kHz DEFZ 1 53/ L 0.5 mA DEHR A 1
sec fit L7z, 1 DB EITHF L EFL %5 3 Bk
DIRL, REDOEREE X T2 H%IZv TR
B —VICR Lz, 24 FFREI%IZEOR
CUA chamber |2+ 7 X % 6 3B A L, 25
FEBEEL M L/, 48 FEI%IZIZ 1 B A
L B2 5 =AM chamber(180x180x180%398
mm, 7Yy FRLIKTTREZANT 6 4
®., 1R LAEKRDELZINMBOL, TS
HERFRRFEBELZTM L2, 2 TDOER
IZ Video tracking system (Muromachi Kikai) %
R TR 21T o 7=, FER LIS O BY & 358
IZ72 VKRB % freezing & E&E LT,

7-3. MBS BN (BESRE B RIEERERAR
&%)

ESHIELIT 1% Neurometer® CPT/C  (Neurotron
Inc.) AW, vV RZEEL, ZH204&
BEBD—F &~V ADAEERC. b5
—HEHBEORICEL fibh S 85, RBRI2IX
HHE C RHEZ RIS 5 5 Hz BLOHEHE AS
BRMEZ HI 35 250 Hz DA% AVT,
KEMED DR 4 IZEVREE 5 2 AT
LHEAE LNV OFEEZRIE LT,

8) FfkHk LG
Ry MLV Z —)VREET CRAREEBA R
DIgEOALEICEHIE 2V, ELEND
PBS %##EPE. M XB7-%. 4% X7 H/L
AT NTE R/0.1 M PB CTHE#REE L7,
fli%HEH L. 25% sucrose/PBS IZi@E L T
4°C T—HBf&E L=, O.C.T. Compound
(Sakura) TR L, =& /) — )W/ RKFA7T
ARZLY | EEEFREFRESEE, 7Y
FRE v hEAWT, EX 30 um OMHKRE
R 2 ER U7, #ARk 50 % PBS THEE %,
7uyXxr7RiEE LT 2% BSA/PBST
(0.1% Triton X-100 in K*-free PBS) &K T
FIRICT 1 FFE RS ¥ 72, 1% BSA/PBST
BRIZ T 1:200 (2R L7250 ProTafilfk
(ALEXIS) % 4°C 12T 16-20 FFff, &\
TIRBufE Alexa488-conjugated anti-mouse
IgG (1:500; Molecular Probe) # =E{RIZT 2
Refll b & w7, BYEE AAl (Thermo
Shandon) TH A, #ILEAMEE (Keyence)
THIZEL,

9) Propidium iodide (PI) 32

Propidium iodide (PI) 134%2 DNA IZ#E& T
2ILEMTH D, BPHERETIT, X7 —
VAEREZ LTMBRIIERB A LTV
ZLEEFIAL, X7 a— RO I Y
HEHEL LTPIREZHEIL TS, &
ER 2 FEIX, ~ v 22 MEEE, WmH L
%% brain slicer T 1 mm DOBRIREI A 2 1ERK
L. PUDMEM(10pg/ml) T 37°C, 1 BFRi#E
iR L 72,20 433 &2 3B DMEM THeig#.
4% RIHKNLVATATE KT 1 BEEL
7zo O.C.T. Compound (Sakura) T L,
TH )= RFATARZLY, BEEAR
EHREER, 7V ARZy bERAWT,
JE& 30 um DRFREE A 2 ER L7, #RK
Y1R % PBS T¥E#4, HA L. SEARME

(Keyence) T#E1L7=,



(REE~DERE)
AERIIRIBRFEMERZEELOER (K
& F 0706130596) B LN, RIFKFHEH %
DNA ZRZBEZ2D0DAR (ARE S
0705070877) %%}, E#L T3,

C. WFEERER
1) REEEBRFERED ProTa X~ 7 R
(ProTo™M%; Gng7-Cre) D ESEEM:HE M4
HETIZBWT, MB#EO~T X LHEL, £
FEROET L EBBEREOHENLED
i,
ProTa™1%%: Gng7-Cre < ™7 A \Z SEE (ML 1.
(15 53 tMCAO) B X 1T o I=fER, xtREE
DT RALHEE L, EFROKTER L OES
e (7Y =hL2a7_ Rotarod hL v K
INEE) PHEETDIZEEALMILE (K
1)a

2) MENFEBFEREW ProTa R~ U X
(ProTa %, Gng7-Cre) o 4ESE Bt M1 4=
BFTZBNWTRDOONIAFERDET LE
B REREE OBEN, F I UZAERIBEK
BIUMAO-BEERDOEEIZX Y EEICK
BT EHALNCILE,
ProTo ™%, Gng7-Cre = 7 R | SESE B M M
(15 53 tMCAO) L& %17 - 7= BRDOEE Iz %t
T HHERIEEZ. NI UZREBIEE -
X MAO-B FREEDEEIZ L > TRAT=, £
DFEFR. TNODEFNC L > TAEFEROEE
LEEEREREE (7 Y =)V X 27 Rota-rod
Ly RINE) DRETHZENHALNE
2ol (M2~5),

3) KR E - R EIRAF RA ProTa kB~
Z (ProTo V1% Emx1-Cre) %5 EtE M
FETITBNT, ERBEROSEMME DR
mEBE LK,
ProTo 1% Emx1-Cre = 7 A | S (M 1
(15 43 tMCAO) 4L{& % 4T\, Propidium iodide
LB EZITH Z LI X 0 RNEIC X %M sE
DEFERBIT 21T o T2, T DFER. B

BEIZX > T ProToBEF KRB LTVWAHE
BREEICBW THRMARIEDHEMMTED &
NHZEERLEMNI LT,

4) KINRE - ¥R ARIS A RAY) ProTa R~
7 Z (ProTa™ 1 Emx1-Cre) D4R
KA EEREEOFETICRWT, Bl
EBHFOREHREE2E8 L,

ProTo®%: Emx1-Cre = 7 |zl A Iz
X5 EIEEMEREM (15 mgkg RB PIT €5
JV) BLEB % AT o T2 BR D2 B HREIR % Fear
conditioning test |Z & > TEAT L7=, FDFE
R EMFE. BERHEEREHEE L LICE
U Freezing #7742 L 2B LMNE LT, =
DFERENS . ProTa*1% Emx1-Cre = 7 X
WCEERMEENLZ1TS Z & T, FRESDOHE
FIERBRIRT D Z 08 ghoT- (K6),

5) ProTo™ 1 DIREREEIRIZ Cre BiETF %
RBTBTT ) VA NARI Z—3EA L
YERL L 7= BRARBUIRAF A ProTa k< 7 X
ZRWT, BEFRENLEHMOREESE

&Y R E R R OEE REOER

BEBEINDZZEZHALNCLE,

TR PRI RAY ProTaXB~ 7 RIZBIT 5
EEGEMESRET (15 FEMm) © tMCAO
EEZRWBT NG, ZOER~< 7 AT
RARMBEOERNBEIND Z L 2 EERE
WE Uiz, MR fBTD-0, REEILT
T IANARY Z—%EA LT 3@EE
WCRABEZRRZE A, BECETHE
BE L=, BEEMIZIZ. Neurometer®iZ L %
HHERF R ERRIEZ VT, ASBRMESR
LU ABHRMEOREET (BREH) % RH
Lic, ZDZ &S ProTalItRARERICEH
W, BER X ERBMEIZ S LA S0
flEIzZREb - TWB Z R FRE N (K
7)0



D. B
UREEICBTIEERHROERIZ. O
BREFFERM ProTaRiB~ 7 R 0 EEFEM
ElLic BT 2 EEE( AT, EEE
BICBAOMNZ Uiz, @QKIMEE - 15 HER
R RA ProTa X~ U A DB MEFER
HEFEEFALMILEZATHD, BEEE
£ ProTaREB~ UV A IBWTIIEA®RE
WX DAEFEORE., EBBEOKESL R
ML, BBETTFTNVOESEDL R SFE
MR E LTCOFAKLRIET S 2 &8
Hikrz, AFRICL v ELRREIX, &
PHMEMBIURXE LTHRETSI oL %2
FHE LTV,

E. &%

WL F T2, B RA ProTa R~ 7
ZADOERL, MRRMESHME, MEEREE . EHNIC
LAOBRERBEOCREITIZOVWTETRTL
Tze RBERTIEANAVF U b UIBEREOMBEE
BBRETT VB LUBKRMBREEET TV
LEOEMICKRIL., EHIEEESICLD
EROEEBEDRZRHELE, oz bz
NLEDEFLVEMMNEITER Y J—= i
JRRATEAZLEZRLTVWS, MEERE
FEETNVE L TOESHENER SN &
LV, SRMEEZRBEETTVEHE LT
OER, BXOH-REERERE~DOLA
BRI 5,

F. fEREfairifa
2L

G. HFRHR

1 mXER

1. HEEILEE; R27 o— R 2 MEd 5 NE
#E Ry E T ARV 0, AREE
2010, 135(5) 219

2. FRER
1. Ueda H, Matsunaga H ; Prothymosin a: novel
neuroprotective polypeptide against ischemic

damages, The 84™ Annual Meeting of The
Japanese Pharmacological Society * The 11th
Southeast Asian Western Pacific Regional
Meeting of Pharmacologists, &, 2011.3
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¥R 4
BEEFBP-EHRRMES (AIRERHEFFRESE)
SR RS E

REPHBERR 2 BT 2R ETRERBRET VOBR
-BEFRERBET VBT 5 1THFEART-

WaoEE  BAE ¥
RIGRKFRFEGEEEEERSHAN - O TRBZDF - #BE

WRES

FagA Ty - TILT 7 ProTa)id. MBS~ S IR % 8D ICRET D8
ERETHD, —FH. NEMEProToa?D KIBIIASEEMEREICTRN D | AP HEE L L THRBERS
NAHENRREES, SREEES, BERICEET S RERZT NG, AFRIL. B4E
Blw 2, BLUCreloxPV A7 L% FIH L THE LN A FFEMProTaR B~ 7 A ITDNT,
TRV 21T Z LIS E 0 EERBEET NV LTOESHEZFMMT AL 2B ET
%, REEOHEREIL. LTDOIEANDLRD,

1. RGBS RHProTo/RIB~ 7 2 (ProTal™1; Gng7-Cre) M ESEBMHE M &M T iz T,

SRBEO~T AL L, AFEORT L EHRERTOBENBD LT,
2. BRAAREINSRHProTaRiB< 7 A (ProTal™1%; Gng7-Cre) DESEFEMEM S TIZIBNT

ROONDEFROET L EMERERS OHEEDL,

RN U REFEEL X OMAO-BEEEK

DEEICIVEREIRETDHIIEEZALNIILE,

3. KMEY - EEAERSRAPoTa/KIB~ 7 X (ProTo™1; Emx1-Cre) D MigAEpkiz & 5 HEEE
EHELSGETICBWT, BRIEENREREAF 28R L,

A. BFZEEER

2RI B WETERIET TR 1FEAY
DB EBRBELX®RAZ LIS, ZO®RE
FEOH THHEBNBRREE, T B>
BEE, T - FEEE. BMER EAMHE
BENhTW3E, LLAans, ZhbkE
IEDOEEMEIRORFEIL. L EERK
R T ABEFOMEPET NV TITEEE
THY ., B TRZOREFEPIZIIEST
Wial, B, BaldMzEP BN ~2
HRIcHRE2BAHICERETIRERE Y
oA E s T/VT7 7 (Prothymosin a
ProTa) ZRW/E L., ZONEEEERT
ELTOEEHAZRALNI L, 22 TK
HFEEiE. EROL4F A ProTa X~ ¥ AIZE
T AMRMESIE AR L. IR REED
EEMERRE & ZORBEHREICHLEL
ROMIETREETT VEMORE LT
YT EEAMELT S, TOHERHENIL. O
ERALAFRAY ProTaRIB~ 7 A DERL, @

PR ERRY ProTaRE~ 7 RIZBIT AR H
EIEMNT. QAN Xk SERALERA ProTaX
BV AOKERETHD, YREEICKT
DARSEPFFRIL, AFRA ProTaXB~ U
2B B 2R % B AEARHT 36 L UM ERA
IZ X 5. EALFFRA ProTaXKIBENY DIEE
BEExBHE TS,

B. Bt F

1) EREY

EBRIZIX CSTBL/6] REEtE~T R 6 HEm
(2124 g). ProTaM™™ = = (H|A),
Emx1-Cre = 7 A2 (BT, RFEL,
FEEFFZE) . Gng7-Cre w7 R & GngT™< 7 %
ERKZFE, =A%k4E, ZRHFE) . HDH0
HINoDvYRADOREICEDEbZ~Y
AEFERALE, < U R, 2R (22+2 C),
{BIE (5515 %) OFET, 12BMTHOR
REAETHETCHEL., KEKRO—BRER
AoBEEESE (MF, V%L 28




HICER X E,

2) EREYPOT ) FAET
~JAOER LY/ A DNA ZEIRL,
MangoMix 2x <~ X # — I v 7 R
(BIOLINE), $» AWM qPCR v A ¥ —3 &
7 A 77 A SYBR 7Y —> 1 (Eurogentec)
FRHOWEHEO T o FalicitoT, BEF
BMEZ PCRIEIZIVHEL, 774 ~—iZ
UTFTDH D%V, ProTal¥I* <7 =
5°-TCC TTG GCT TTT ACT GCC AGA
AG-3’, 5°-TCA CCT GGA GAA TCA ATC
AAG GC-3’; Emx1-Cre ¥ 7 X, 5-TGC AAC
GAG TGA TGA GGT TCG CAG A-3’,
5’-TCC GGT TAT TCA ACT TGC ACC ATG
C-3’; Gng7-Cre ¥ X, 5°-GGC GAC GTT
GTT AGT ACC TGA C-3°, 5°-ATC CCT GAA
CAT GTC CAT CAG GTT C-3°, 5°-TAT AGG
TAC CCA GAA GTG AAT TCG GTT CGC-3’

3) ERTFEHAVWE—BHED KHNEREEE
(t-MCAO) ET NV

Small animal anesthetizer MK-A 100 (BT HR
BRE) &L 3% A Y TIALTy (mAAA
0, v A T RIS &V CHRE
L. 37 ColERE (MABIFEHEH)
DEIZT, WERMNOREXEFEL, £#
EERZEEE R CHRELE, SRERBRT
NEHENRZ Z AP < O, NEBEIARICE
BF% 1-1.5 ecm AL, PRINBEIARZ FAZE
Lz, 16 SRIAEREL R L RERT
ZERE, DR ZES L. KREMHDL XD
HFETITCOEEBERICFHEL:,

4) MARFIC & 5P RNBAREAE (PIT)
=5)L

Small animal anesthetizer MK-A 100 (28 BT {448
BRRAEH) & 3% A VTINALT Y (mAIA
VO v A T UBIEBEASM) AV CRRE
L. 37 ColEiRE (MAEFEHRNEH)
DEZT, PRIMENREOEEFIZ Y
TR LSmm BO/NLERITZ, B— AN

YN (Wako) ZEFIRNEKES L. EHIZ
UV ARy bR (1-4887-13; &R k=2
R) WTHELI-S A4 FHA R (A4888; B
B E=7R) OFEERE ., EBAPKHEIRIC
BEICKET, HEXE 10 2HBHITIZ &
T, PRAEAIRPNICMAR 2T L. RECHRR
W ELS & L,

5) 1TTBVREFROMRNT E

5-1.Rota-rod F Ly FI g

#l 7 iZ i ROTA-ROD TREADMILL FOR
RATS & MICE MK-610A (SRR SH)
AW, BlE#HE30mme . 77 URIR
80 mm, m—#% L) G EME E TORH X 225
mm Ou—4F EiIv YA EFEE, EEEERD
L OIEEEROSITRAZRE L, <V
AR —F ENOETTHE TORMEFT
L7,

5-2. Fear conditioning test

1 B BI3#gERITE LT, 180X 170X 398 mm
DI F @ conditioning chamber 7' Y v F(26
AR.2mm FE) LT~ T X% A 2 45, 80 dB,
2kHz D&% 1 3% 6 L 0.5 mA DERE 1
secTE LT 1 B XICF L EBRAE 3IERY
BL, BEOERE S X T 2RIV R
FAE I — VIR L, 24 REEBICEUCRLHE
£ chamber IZ< 7 X % 6 AN, ZEHEFEE
MEEEZ M L 7=, 48 FFfiICIZ 1 B R L &2
% =45 ® chamber(180 X 180X 180 X 398 mm.
7Yy FRLIECTRAZANT6 5%, 1 B
BLRZDEL 3 DFBO L. FREKFH
REEMEELTM L. £ TOERIT Video
tracking system(Muromachi Kikai) % V> TH&
WMxIToT-, HRUADENE BRIV
He% freezing & E&E L7,

(fHERE ~DOEK)

RERIIRBRZEHERZESOEAR (K
FEE 0706130596) LU, RIGKFEAEHEZ
DNA EREZBELDAR (ARES
0705070877) %%iF. EfL T3, '



C. R
1) MEKBERFEN ProTaRBE~T X
(ProTa™ 1% Gng7-Cre) DESE =ML M
FETIZBWT AFROET L EshE
EEOHENRBD bhvi,
ProTo™%%: Gng7-Cre ~ 7 A |2 B fiE {544
i (15 4y tMCAO) B Z 1T o7 fER.
MBEOT R LB L AFROKTE
FEBHE (2 V= rRXa7T,
Rota-rod kL v FINiE) MBEETHZ
EEALMILE (K1),

2) MEEFEREREDN ProTaRE~ T R

(ProTa™1°%; Gng7-Cre) I Bt i 1.
FETIZBW TR ONIEFROET
L EDBBEEOHEN, PRI VERK
FI¥FER LV MAO-B FEEROHEEIZ X
VEECHET I LEHALMTLE,
ProTol¥1%%: Gng7-Cre ~ 7 A |2 ESE G
Eim (15 4 tMCAO) LB ZIT- 72D
BEICXT DMERIE 2, N/ U HRE
Bl Iy I UBMRIES L HIET AE
REEICL > TRARTZ, TOBR. 2 b
DFEANZ X > TAEFEOEIE L EERE

(Z7V=H)NVAR=a7 Rotarod FL v K3
WIE) DREBINDZEEHALMNE L
(HM2~5),

3) KNEZHE - R EIEEEN ProTa X
<Y (ProTa™™*; Emx1-Cre) D
AR X B EEGMER A TIZB VT,
BMEFRREREEEZEE L,

ProTo ™. Emx1-Cre ~ 7 R |Z M4 Rk
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$3C33:4# Anti-high mobility group box1
monoclonal antibody ameliorates brain
infarction

Hideo Takahashi’, Shuji Mori*, Masahiro Nishibori'
'Dept. Pharmacol., Okayama Univ. Grad. Sch. Med., Dent. & Pharm.
Sci., 2-5-1 Shikata-cho, Kita-ku, Okayama 700-8558, Japan, *Dept.
Pharmacy, Shujitsu Univ., 1-6-1 Nishigawahara, Okayama, Japan.

High mobility group box1 (HMGB1), originally identified as
an architectural nuclear protein, exhibits an inflammatory
cytokine-like activity in the extracellular space. Here
we show that treatment with anti-HMGB1 monoclonal
antibody (mAb) remarkably ameliorated brain infarction
induced by 2-h occlusion of the middle cerebral artery in
rats, even when the mAb was administered after the start
of reperfusion. Consistent with the 90% reduction in infarct
size, the accompanying neurological deficits in locomotor
function were significantly improved. mAb inhibited the
increased permeability of the activation of microglia,
the expression of TNF-alpha and iNOS, and suppressed
activity of MMP-9. Immunohistochemical study revealed
that HMGB1 immunoreactivity in the cell nuclei decreased
or disappeared in affected areas, suggesting the release of
HMGBI1 into the extracellular space. Anti-HMGB1 mAb
efficiently inhibited the development of brain edema through
the protection of blood-brain barrier (BBB) structure in
the early reperfusion phase following focal ischemia of
brain tissue. These results indicate that anti-HMGB1 mAb
inhibits the development of brain infarction through the
protection of BBB structure in the ischemic region.

RS8E833 8 Prothymosin a: a novel
neuroprotetive polypeptide against
ischemic damages

Hiroshi Ueda, Hayato Matsunaga
Div. Mol. Pharmacol. & Neurosci., Nagasaki Univ. Grad. Sch. of Biomed.
Sci., 1-14 Bunkyo-machi, Nagasaki 852-8521, Japan

In stroke, both necrotic and apoptotic neuronal cell death
cause the loss of functions that include memory, sensory
perception and motor skills. Since necrosis potentially
expands cell death, while apoptosis restricts the spread
of irretrievable damage, neuronal necrosis is considered
to be a principle target for the rapid treatment of stroke.
Prothymosin o (ProTa), a highly acidic nuclear protein
that lacks signal peptide, was isolated from the conditioned
medium after serum-free culture of cortical neurons and
found to convert a cell death mode switch from necrosis
to apoptosis. Indeed, ProTa administered via systemic
routes markedly inhibited the functional and histological
damages induced by cerebral and retinal ischemia. Although
ProTa converted a cell death mode switch from necrosis to
apoptosis in vivo, the ProTa-induced apoptosis was found to
be completely inhibited by brain-derived neurotrophic factor
or erythropoietin produced in the ischemic brain. Analysis in
terms of the therapeutic time window and potency suggest
that ProTa could be the prototypic compound to develop the
medicine, and ProTa signaling may also be an important
novel therapeutic strategy useful for the treatment of stroke.

{83e83:221% Therapeutic potential of non-
psychotropic cannabidiol in ischemic
stroke

Kazuhide Hayakawa'?, Kenichi Mishima', Eng H. Lo?,
Katsunori Iwasaki', Michihiro Fujiwara’

'Dept. Neuropharmacol., Fukuoka Univ., 8-19-1 Nanakuma, Jonan-ku,
Fukuoka 814-0180, Japan, ’MGH-Harvard, MGH-149, Charlestown,
MA02129

Cannabis contains the psychoactive component delta9-
tetrahydrocannabinol (delta9-THC), and the non-
psychoactive components cannabidiol (CBD), cannabinol,
and cannabigerol. It is well-known that delta9-THC
and other cannabinoid CB1 receptor agonists are
neuroprotective during global and focal ischemic injury.
Additionally, delta9-THC also mediates psychological effects
through the activation of the CB1 receptor in the central
nervous system. In addition to the CB1 receptor agonists,
cannabis also contains therapeutically active components
which are CB1 receptor independent. Of the CB1 receptor-
independent cannabis, the most important is CBD. In the
past five years, an increasing number of publications have
focused on the discovery of the anti-inflammatory, anti-
oxidant, and neuroprotective effects of CBD. In particular,
CBD exerts positive pharmacological effects in ischemic
stroke. The cerebroprotective action of CBD is CB1 receptor-
independent, long-lasting, and has potent anti-oxidant
activity. Importantly, CBD use does not lead to tolerance.
Among cannabis compounds, CBD may represent a very
promising agent with the highest prospect for therapeutic
use for ischemic stroke.

553 #l Understanding the mechanisms
of actions of neuroprotective compounds
in animal stroke models

Kazuya Hokamura, Kazuo Umemura

Dept. Pharmacol, Hamamatsu Univ. Sch. Med., 1-20-1 Handayama,
Higashi-ku, Hamamatsu 431-3192, Japan

Stroke is the third leading cause of death in Japan
accounting for approximately 10% of all deaths. Intravenous
t-PA has been approved for treating acute ischemic stroke,
but delayed treatment is associated with increased risk
of cerebral haemorrhagic transformation. In light of this
background, there is a need for novel drugs for treating
stroke. We investigated the effects of two new compounds,
which have nuroprotective actions. In this symposium, we
will share with you their mechanisms of actions, which
we have investigated in animal stroke models. One of the
two compounds is GIF-0173, a derivative of prostaglandin
J2. GIF-0173 reduced the infarct size by 40% in a cerebral
thrombosis model. The neuroprotection was via activation
of prostaglandin D1 receptor, which upregulates the
sarcoplasmic/endoplasmic reticulum calcium ATPase pump
activity in endoplasmic reticulum leading to reduction of
free cytoplasmic calcium. Another compound we investigated
is Ginkgolide B (GB). The reduction of infarct size by GB
was 34% in animal stroke models. It protected neurons by
reducing intracellular calcium influx through an NMDA
receptor during excitotoxicity. The two compounds are
potential candidates for the treatment of stroke.
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