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NT YA <—JF (AD) OEITEIZ D Z &ENEEOORIN, 205 FHEL LT
I3 NSAIDs DHLAIEVERIC X 2 FRMIasE O A8E ST 5205, PG EEA L AD
AT & OBIEIZ DWW TSR STV, £ 2 TRIFE T, PG HEEA L AD
AT & OBE A 5T T A 72912, NSAIDs OER & 725 COX-2 O T T <
mPGES-1 \Z1E B LSBT 210 7=, ABFZECid, 7. AD BECAD TR.ONDLGZEA
A BRBIETIEREAT I v FRBFERESHEE YU R (TG2576 v~V R) DMIT
BT, mPGES-1 EAE ) AD OREREG L ER > TEEHEL WL LZRHL
7. X 52, mPGES-1 DEGEFXIBMR TG2576 v U A TR BND A B ILEENLA~DIEM
b7 T OERE, SEEMSERIE T 2T 5 = & B ANT Uiz, invitro DRIZEBW T,
< W AR ROPREEFRMEEZ T Il FEXTF K (AB) THIET S L.
mPGES-1 EEAFE SN, SHICZOFEITH PGE, EANEMNT 2 2R L
B T T APHREERHRAICIE ABEIZ XY, GFAP BT A buaha b,
MAP2 D = 2 —a v WFNOHIED TR b — A bFEINDGZ EHHLNICL
Tro —75. ABMFRIZ LY PGE, EEAEMEN U722V mPGES-1 & T KIBMAL TIZ, AB
5 BN PGE, M CALEE L CH 7R b— Y R TFE IR o723, AB & PGE, Dl
FH TS5 L TR PV ARFEEINT, T OFERN G AD OHEITIZIE mPGES-1
B3 PGE, N 535 = & 2R & ., mPGES-1 DFHED AD Ikt LAL) Cd 2 AR
R E NI,
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& & BT DORIERIE 2 | EHEMEREE
DR TR REHEDEVEETH D,
DIERITEBTH D OO, Z DFEBITH
THERRIEE UCHHER R (7
U7 h) Lo, ZOIREEDRHZE,
X DRI AD ORIJE ETTOLF AT =
R ADIRANEEN TN D, —FF, 7R X
&2 750y (PG) FEEAZINGIT HIE
AT aA FEFIRERE (NSAIDs) 25 AD
DETEMZ D T & PEFHNIREN, £
D4y FHERE L LTIt NSAIDs OHIARIENE
FAIZ X DA OMFI B EE ST
VW5 (McGeer and McGeer (2007)), LML
IR B ZIVETIZ, PG EEEEA & AD #1T
EDOBEEICOWTIIEE A RIS
TV, AD OEFTIZBW T, 73 wa
A FREFERE (APP) H3ED TS K

(AB) PEHEREEZR-TZLHME
AU, AD OIEFREDOFERE LTIX A B DYl
WHLICEDL A a5 7 —8 &R
HAED SN TH5E, LL, Z07e7
7T —EBIIMRR TEERER T bOT2D),
COBEREXEET L LICEE OME
EREINTWS, £2°C, AT,
RIEFEC X 0 BEBIFEIN, xR
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HZEEEME LT,

PGE, IX PG #8505 HLAKHN TR H <
F1E L. BB O A REFEOMER
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FEY BB AR Y —F A, (PLA)
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L A
Immediate Response

Delayed Response

X1 PGE,MAEA IR

SN, ZDTTF RUBrLY 7 adxy
F—F¥ (COX) 2k v PGH, »4EL 5,
& HIZPGH, H> 5 PGES OYEFIZ & ¥ PGE,
DEAEIND, COX DT A Y FA XTI,
BRI B LA RO EE EER @
TW5 COX-1 1Tz, RIEFE ORI &
VEEIND COX2 DNEET D, iy
72 NSAIDs i, COX-1 & COX-2 DWW\ 3
EHHETAEDICEERBIBEEL S
XEZTZEBRMOENTNDB, £I2T, #
R OAFEIND COX-2 ZRHRNIC
HET S Z EnTERIE, BERO W
NSAIDs A T&E D EHFINTE T, AD
BEOBIZBOTYH COX-2 OFBL AN
RohsdZ LPHeE & (Pasinetti and
Aisen (1998)) . AD DEFICH L TH,
COX-2 FRERIDOFEAMNE 2 bz, L
2L, RITIZRY . COX-2 #RAOMEEHR
Wi Y 27 2 EREXELEVWHEI
TERD RH S, £ OF IR
iR T % (Hara and Kudo (2006))
—J5, COX DT CTE< PGES 121,
#MpE % PGES (cPGES). mPGES-1,
mPGES-2 O 3TEIEDT A VYA LBFE D
NTWBR, 2095, mPGES-1 DAL
FEAMRCTHY FUFEAERTHD
COX-2 & BERIITISREERI 35 Z & 25,
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(Murakami et al. (2000)), mPGES-1 i,
MAPEG ( membrane- associated proteins
involved in eicosanoid and glutathione
metabolism) family {Z&F5 7 NVHZF A
VERMEDOSFER 16 Fu L b DIE
AR TH D, BxlI, THETIZ,
ZDEBBEFXRE~Y A% AV, mPGES-1
B Y U~ FHEEHRCHIFEBRE Vo
To RIESUGHEEAT D AT B 3 AV DIEFER
ER B L Vo BRICHECEDLD T
L& in vivo CTRHELTWS (Kamei et al.

(2003, 2004, 2010), Kubota et al. (2005),
Yamakawa et al. (2008), Hara et al. (2010)),
F7o, Fl—0O~ A% MV, mPGES-1 2%
A EZ OMREDOT R b —v A LD
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2 AD {ZBH 2 T oW T D4 TAEEIC
BT 2HEIL I NETHEY Do Tas,
B0 C O KED I V—7D35 PGE,
ZRED 10 EP2 B/ al U 7D
EHEERe B LE—FIcL D APP O
a7 EDL 2 8 (Liang et al
(2005). Shie et al. (2003)) <o, #HEAMAEIE
2 EP2 12Nz, fOZFETH D EP4 IC
LIS TWB I & (Echeverria et al.
(2005)) B|E Sz, £, BBRRD T

N—7H T Fifi. EP2, EP4 25 A BPEA
BB Z L EHE L TVW3D (Hoshino et
al. (2007)), LA L. Zh & PGE, ZHMIT
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A LTS (Satoh et al. (2000)) D
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6) < 7 AREF R iR IAR D A B IREL

5) TS U 7o = 7 A RAI AR E R
HERaZ . 30 UM D A B 41558 DL 25 uM
® PGE,\Z1 L, M OEoT R h—
T ADEEE, mPGES-1 D3EHE{L, PGE,
EABZBS L7z, mPGES-1 O3HIX
RT-PCR ¥:& 5\ 3Pt mPGES-1 fuf&4 M
WA L #ast L, PGE, B
ABT BIA HEEAVEE L, flaofE
B, —=—nuy, TAba¥A b EH
Fihn<—71—EBE MAP2, GFAP (Zxt
TAHHRIC L DL, FERR LTS
7) A BHRREIZ & %~ o A BT etk Al
JaD 7 R b — A DOFRES

HIE e OFfa % KL< Y -PBS CHEE
L 7% . DeadEnd™ Fluorometric TUNEL
System (Promega #) ZEH L, 7&K b—
A LT-#Efa% TUNEL %46 U7z, 3R R
L — P —EEE 2 F V. TUNEL BB
¥cA > N L. DNase LB L7=RTT 4
7z ka—L O TUNEL BRI
X BEIE T, TR MV AFEORE Y
S L7z,
8) AD BB L OJE AD HRFEBBE D
R - iffE - B BERH D PGE, DEE

AD B 17 B (b 59~90 &% () 80.4
+ 89 1)) BIUIE AD MRIEBREE 25
) (4E#R 56~101 1% (%) 83.6 + 104 5%) )
DR, MiEZEHE L, Cayman £ PGE,
EIAkitiZ kY., PGE,EZHEL, &b
IZ. AD B3 9 il (% 70~89 % ((F4Y 81.9
+ 6.67%)) ORFREIEF D PGE, &EIZDOW
THREERICHIE LTz,

(e ER T ~DECLRE)

ADRBRFE ., JEADMRERBE . XRED
MO FIERRRFRORENT, R, IIE. HFHE
TRHIZBT 5 PGE,EDORIEITI UV TIL,
ERIEN S b b OB HATREL, R RF
EZEICRBWCREEESOAREZIT,
BEBLOFRIIRNT LA 7+ —AF
arvvy FERELRE,

Fl . v ARBLOT v b E BT
IZRBWTCHE, IBFIRT:, fRMRFOERE)
WtaeticiE > TEBREITo T,

C. WraefER
1) ADJFEE TOmMPGES-1D3EFEAL D[R E
B X OVERE & ORFE

AD, FEADIREIE B D B K OVIEH kT ER
O PUFRRR 2 O T S A L B R AT
BiTolzlZ A, 21T L 912, AD
BEMOMEEIZIL, FJEADHIREBEE S
oy b= b ORI AT, mPGES-1
DEBAENRERFALTNEZ ENHLN
Lilpotr, £, T OmPGES-1D5 M 7
F X, ADDIREER (U U ER{ttanDFEHR,
BB LB TRY, TOFRE
& ADOH: BEHIERET R C b i e
75 {=edystrophic neurite & DI BE 3EE
Doz, —J . mPGES-1LSEDPGES (
¢cPGES¥ L UMmPGES-2) {22\ T, D
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FEHL L IERE L ORICEEIZR S -o
770

X 512, PGESOFEBMARIZ OV T HAR
Sl & 25, mPGES-11%, mPGES-2,
cPGESL & hil=a—m ZRBREL TN
5L b bhyo T, mPGES2MDF BT T A
faHA MILRD LI,

2) mPGES-1iB{E7 KB T TOEBRIIAD
DFIE) : TG2576~ 7 A % AV N fBAT

16 AERDOTG2576~ 7 A8 L UKHRO
B AR v A ORI 1T D5 mPGES-1 D 3
A i ealc ot Lic b Z A,
By Al 7 A CrImPGES-17& HE D3,
BRD LNV H L B, TG2576+
U A CILRPHIIC ZE OFEENED b,
PIA B HLARS2EL & O —EBREDIER, =D
mPGES-1® BETHY 72 FBLUIA B ILE AL
OFRBTHHI ERNbhol, —FH.
mPGES-1 L1 4+ @ PGES (cPGES ¥ & O
mPGES-2) BEHEX, HAEE, TG2576~
U AW ALONHERE T b DOFEEL D
bz, & 5HIZ, PGESOFRHMATIZ DU
THMmFT L& Z A, mPGES-2, cPGES
B a—a ZFEE L THBEDIEHR L,
mPGES-1iX & FDFE LB D EAKE
BO—FDT A s ¥ A MIBWTEZ
HLTWAZEERHLE,

WIZ, =D TG2576 <~ 7 A% mPGES-1
BRTRIE~TU X LAEL L, mPGES-1 &
BFRIE TG2576 <7 A%{Efl4+ 52 &
12 & ¥  mPGES-1 B{5T DX, TG2576
< 7 AZBIT D AD HIERORIE - ERIC
ED LD BB E FAE T, et L, BF
e L 3) Tz X 912, 4 FEOERET
e b Oovy ALERI LA, PGE, D
A28 L C mPGES-1 BEFO~T 1 /K8
T RATEFOT TR LERRN D, T
Tk, BEA APP BFE LWV

mPGES-1~7 B R~ D 2 WT ¥ X,
ZEEI APPEET % & D mPGES-1~7 1
KA~ A% TG2576 ~ 7 A, 2R EA APP
BnF% b= mPGES-1 B+ KE L
7z~ A% mPGES-1 KO v v &, ZEREA
APP B+ % b B 5D mPGES-1 &=+
KB L7z~ 7 A% TG2576 x mPGES-1 KO
VALK THIE L L KRR
LV, NG 4TEEO~ 7 ADTIEEE
e U7z,

F9, 10~11 7 ABOE~ U 2 & AV,
5 AR, =R T — i P D #ELE
COREH, FEEE, HEZRET S LI L
D, FEBOEEIZEVDR R LD NNITON
TR LT, L L, WTIOEED< T A
H 5 Ao F—=v itk o Ta—b
EROTDHECORMEEHENSFT LS
WESC R, SEMER L AT
TG2576 = 7 AZBWT b EEEN BT
TERMhoT,

F ZTCIRIZ EERR LV Wi oEE %
BRHTEZ EngEIhTWnWAE 7 r—
TTANEfToT, ZOT A NTiE, I—
MIBEZTREL WS TR EEIT—L
T Y THEERREK S Z L 1T 5, K3
RO, 60 BEDS B, F—x
U7 ZRWIEEIED, WT <0 XTI
50% TH->T=DiZxt L, TG2576 <7 AT
ITEBEIL SN ) T EROTEEIE B
o lz, EHIZTG2576 ~ 7 ATz
AB— N2 T EKOZEIENZ L | R
EENRET WD ERNbholz, —H,
TG2576 x mPGES-1 KO =7 &%, ='—/
T U T EKWEEIENEL 72 B HEEIEH
ST, WT = A & O BRI
»5iUY, mPGES-1 #aFOKEBIZLD
TG2576 DFEBEENERE I EEZD
niz,
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KABERMTO—T T A MIEITD

T AME T )T Fok RS
WNZE 2 D~ 7 A DGO RO ET
BTl 2 A, TG2576 <7 ATIEAB
TEEEAL I BEE U C mPGES-1 OFSHL)EE
D B, DRI L ORISHET A k
YA MREFE ST, X HITHLERIZ
IZIEARAL LTS 7 a7 U THREDLNE
77o —7J. TG2576 x mPGES-1 KO < 7 X
Th, AL DILEITFRD b, £DREIIZ
b P KSET &2 ha YA b OFEDR
FERTE M, TG2576 v T AL B L
HEICEOEIRA LW, T2, IBR
L= 7uZ ) 7HRb 6T, TG
2576 ~ DU ATHELD ABILELBEELL
RIER . mPGES-1 BT ORRI /e
WeHIHl D Z b oT,
3) mPGES-1 {51 /KB T COEFRE) AD
DRFEQ) : < T AEFRAIRETE R
HiiA 2 VP BT

I, invitro DZRIZBWTH, mPGES-1
B FREN AD HRIERZBET 202
DNT, = T ARRF RN R SR ORISR
AR Z BT Uiz, 97, St
fa% A B CHI L 72BRIZ mPGES-1 M3EE
NHEINB0ED, R-PCRIEIZE V%

X3

SNEAT o0, EORER H4ITR T L DI,
30 uM D A BFET, HEE 48 KPR D6
FAZ 72 mPGES-1 mRNA BEOHNAELE X
i, —7F. mPGES-1 &[F UBEAEESR
® COX-2 mRNA BIZIIZ LR R S

27,

mpPGES-1 |

GAPDH

0 24 48 72 (hn)

B4 ABBIEITHE S Ty AR
[Z 51+ HmPGES-1 mRNAD RIRE 1L

EHIz. AP RIEL 72 FE% ORI E A
VY, FRSREYLEAIZ LY . mPGES-1
IO RIE 1T - 72, mPGES-1 I, MAP2
TNV =2 —1 L GEAP )
MBHEDT A b a4 b W ORI
BOWTbHRAFTEINL T\, iz,
mPGES-1 Ot 7 WATEIER D8
gqihiz,

WIZ, BIATRIZ LY | AR
FEHRD PGE, BEXPE LA, AB
il 48 BRI LLEIZ IV VT, mPGES-1 D%
RFHEICE - C, HER PGE, BEDEMH
B (®]5+F), —J5. mPGES-1 &
fEFKAE~ U ARRFO RN S b RERIZ
FIREEEMR TR L, A BRI 21T
ST, PGE, EICEIIR 6o 7z

(®57TF), B~y 2HEOMHREHR

- CHESNIC A BRRRIC XD PGE, EDH

%, mPGES-1 ORBICERTALD L
Zz b,



72 (hn)

5  ABFIEIZHE S T v R KM

&1+ BPOE,EAE DT

Wiz, =0 & & Ol ORRYEIC
SWT bR Lic, AR~ AR LY
FARL U 7RI, A BIEFFTE TR
5L, ik 48 R LA CHRERRE DEINDS
BEINIZA, 30 uM D A BFFHE T TIL,
Z ORI OEMAE BIZHH ST
2o ABHIEK 72 BRI OHIALE AV,
fasaEfiz L Eo X 9 I ERas
LTWABNZOWTHIRET L7722, ABFE
HFET T MAP2 7 FVBED = 2 —
1y, GFAP ¥ 7 /VEBMED T A h A
. WFhofMELEML, ABFETT
i, WThoRER OB S IR S vz, —
77. mPGES-1 BEFRE~ T ARBEY
FHRL L - miak, ABIEFTETIER L
THIFE A CHBREICE{ERBEI LR
Mol-, E£io, 72 BB OO R
& TlE . MAP2 & 7 VB ED = o —m v
B39, GFAP V7 ABED T R

Fa¥ A FOBEFOEMBR N, S
BIZ, 30 uM D ABFETHEETD &
IETFEIE TS T IR S N4 %
%R Lz,

X512, TUNEL 7veAI2LY, AB
ALERLZ A O REE R Aa Ot FE N A3 T
R RV RZXDHON, BEtLcE D
%, wH~ v AHMHIEE A B T 72 WFH
WIS B L, TR MV ARFEEINT
TUNEL BERERa OIS EE S iz, —
75. mPGES-1 E{&ZFXIEHaZ A B TLL
L ThT7T R MV RIFEINRD o
7= (X 6), £7-. mPGES-1 &E/KEM

- }a% PGE, BT 72 B L TH TR

F—=REFEI N hoTN, AB &
PGE, Df#E CHIRT 5 & TR h— 2D
FEIhHZEbbrolz (B7), AB
W2 & BDHERGHIRRSEIZ I, A BIC L HEEEE
L mPGES-1 B3 PGE, &2/ L7 fE#{E
FAOEENEETHDL Z ENEI LI,
mPGES-1 51 DORBLA PRI O HETE,
EHIT ABIZX B RHIRSEIC DD Z
ENTREBE I T,

60 -

S o AB()

v AB (+)

40

30 - *P<0.05

20 -

TUNEL positive index

WT mPGES-1
KO

6 ABIT& DT RAFRIEE MR
DT R XDEY



**pP<0.01

ok

*X

50 e
40

30 -

20

TUNEL positive index

10 -

- PGE, Ap Ap+PGE,

7 AR & K UPEE,IZ & HmPGES-14 18
EERSHBAO 7R b=V ADGHE

4 AD BEFHENIIKIT 5 PGE, 8D H)

& Bz, AD BE R L UYE AD MHRRA
BEDR, MEFO PGE,&EFHE L L
A, AD BEDR, METETINLTH 1.06
+0.95 ng/ml, 0.90 + 1.70 ng/ml, 3 AD /&
FHDR, MiETENEH0.95 +0.55 ng/ml,
0.48 + 0.90 ng/ml @D PGE, M H S 7225,
Bz OIS SENKRE L MEHTHEER
EIFRO LN oTz, Tz, ADBED
i BEH R O PGE, EIZDOWTHRIE LT
28, 9 it 2 5l L2)> PGE, I3 C& 7,
FODED 12~17 pg/ml BRE TH -7z,

—77. AD BER I OEE ADORFICE
75 ABEIZOWVWTHIHREILIZEZ A,
AD BEDRPIIZABBFEEL, ZDA
B B3 AD OFERPIHIRE DRI E < | JE
RBEL 2B PP T D EERE L,

B. &%

AFFIZE Y, F£9. AD BEMOUES
TIX mPGES-1 EREVNEER L TWNDH T
L. AD BEOBIZEIT 5 Z @ mPGES-1
DOFRBN AD ORFEAREGLEERD Z
EMHLNE 20T, XHIZ, AD DET

VA THD TG2576 < 7 AZBWT
b, B~ U RZR IRV mPGES-1
EAENEANBEBOT A rd A M
BWTEBHRL WD Z LW RENZ, Z
NoOREREMNL, AD BE O T,
mPGES-1 OFENTTE L, ZOREREE
DSHERK U7z PGE, 55, AD #ITIZE B D
FECRE LTV A AMREMENE 2 b,
FRRZ, mPGES-1 BRI TG2576
< AERERLUMNT LIz Z A, TG2576
v D ATHEHEIND AD #RDOERD
mPGES-1 OBEFRBICEVEGTHT L
EERTENTE, B NEER APP
EFHT D TG2576 ~ 7 A T, MEIC
FEOIRNIC A B D3PEE L, M HERASE
ERWVHOD, FEEHAENET 5 &4
RENTWD, FTORER. mPGES-1 @
BlaFERBIEDE, TG2576 v AT
RONDBWAN~D A B DILEITITHEN
BOENBWEOD, ABILEEAL~DNEME
7Y 7 OEERMZ i, & GICFEEE
BIETHIH SNDZERHLEN o
7. mPGES-1 \ZH&FF LEA STz PGE,
NI r7ar ) T7TEEELL, ZOWEE L
=27 a7 YT R AD FHREOETICE
WCEhD TEERBEIZR-ZLTND
ZERTREINT, £, TRETIS,
PGE, %7k EP2, EP4 2% A B EEAEIZEE
AT ERHEINTWAS (Hoshino et al.
(2007)) 2%, TG2576 <~ A TR LA
H~D A B DILFEITIE mPGES-1 DEET
REDEBLE RIE I RpoTol &b,
mPGES-1 [Z4&7F LA S5 PGE, D A B
FEAE~DFEEIT/NENED EEZ BN,
S DITAMFZE T, ~ v A BB RN Sk
WU A . A BARRBIZ L D .
Za—a Y T A M A PTRO
HFZ BT, invitro C© mPGES-1 OF



BHBFENEZDLIZEEHALNIC L, Zh
FCH 4L, IL-I/INF &V o T2 RIEMEY
A MOAVRRE S 0 E—F —TPA 12X
% mPGES-1 DFEFHFEIZIT Egr-1 L9
BRERTFNEDL I L EALIILTE
7= (Naraba et al. (2002)) A3, A BHIEIT &
% mPGES-1 ®3E&E 21T, IL-1/TNF <° TPA
WL AFEIC LA LDITHARINRDEN
HEETOT S ENLEL L, Egr-l 207
LS LI R D THEN B S FTEE
PEFRVY, Z D A BREIZ &% mPGES-1
DOFEHEIC OV TII S BRI L
TUVETZVY,

X Blz, O~ U A KRBAAF R E
BT CiX, A BIC K D0REHian T
AR h—3 279 mPGES-1 & DKHEIC &
DIRISNAZ EBbHALMNE oI, T
FCIZ, 7 vl Y TICHEET S PGE, X
R EP2 DIEMALA ABICE D =a—1
ORI BWTERETH D Z &R
STV 5 (Shieetal. (2005)), F72, AD
DET V=D A% AV, EP2 BRI
LIRRERE OB A b L ADOTLEICE S L
TWb eI HEL H D (Liang et al.
(2005)), A BRIEKIZE N = 2 — 1 0T A

kYA b CHE S mPGES-1 IZHKAF
UPEA SNz PGE, 28, EP2 A EZEITL
Iru Y TEREEEL.ZOI7a Y
T ISR A VWL XY RIERIG, €
B E S BREA L ABRTTE L fik
a7 R M— 2 %B| &I LI FHE
MREZ NS, LM L—FT, 3/
U 7 OEMAGIE AD OFIHIBREZ W T
X, ABZMEETHILIZED, AD D
THENC BB 5 Z LR ENTVS (Bl
Khoury and Luster (2008)) , %1%, X7 1
TV T DEMEEDZA IV TED
AT WNEINTONWT LT T DM E

10

NHdEEZBND,

E BIZARIE TIE, AD BEB LU
AD HREBRBELVEONR, ME.
FEBETR TR O PGE, B JIE L1z, L2 L,
WFNOFRBHZ BT b BEE D720
e, HeDIEHSXNRKREL, AD A
& LI AD BE DRI T PGE, BICA B R ZE
RS bR o T, —ITARIZE T,
AD BERT D A B Bl AD OERNFE
EDBEHCE < JERNEL 25 &I
THZEERHL NS, 5%IFIBIC
AD BE DMK A B L, AD OEITE
A& PGE, & & OBMRIZOWTIRET 5 Z
EEFE LW A,

C. ;,‘I:l—g{‘ﬂg

FAEEOHTIZ L Y. mPGES-1 DEs
FREIZEY AD FRERPIHISND Z
EM. invive, invitro, \WTILORIZEW
ThREhe, ZORERIE, mPGES-1 B
ERIH AD I3 LAERITh 5 Flaetkz 58
KARLTWD, %%, AD #ITIZ
mPGES-1 23032 55 it L W B
TAHPE L VEMIIBES L TNE NS
EZ2TwWb, F£l-. mPGES-1 OFEEHIN
EO XY RBEIEREZEZ LEAMNIToW
TOFTHEETHD EEZTND,

D. (EEEfEmRIFH

Bz L,

E. BFeEE

1. 3CHF
() BB A, &I KE, THE—
PGE, 6 EER OFER MITIEF 26,

1227-1230 (2007. 11)
(2) BHREH, THE—RR. A B3R COX-2
DT CHERET DB AT PGE A HiBE



% (mPGES-1)
(2007. 12)

(3) Manabu Takata, Manabu Nakashima,
Taro Takehara, Hideyo Baba, Kazuyuki
Machida, Yoshiharu Akitakae, Kazuhiko
Ono,

RS 41, 1236-1240

Masato Hosokawa and Mitsuo
Takahashi. Detection of amyloid § protein
in the urine of Alzheimer’s disease patients
and healthy individuals. Neurosci. Lett. 435,
126-130 (2008. 4)

(4) Motoharu Sakaue, Naoko Mori, Maiko
Okazaki, Mayuka Ishii, Yayoi Inagaki,
Yuka Mai
Yamamoto, Takeshi Kumagai, Shuntaro

lino, Kiyomi Miyahira,
Hara, Masako Yamamoto and Kazuyoshi
Arishima. Involvement of independent
poly(ADP-ribose)

activation in

mechanism  upon
(PARP)

cytotoxicity  in

polymerase
methylmercury rat
cerebellar granule cell culture. J. Neurosci.
Res. 86, 3427-3434 (2008.11)

(5) Motoharu Sakaue, Naoko Mori, Misato
Makita, Kana Fujishima, Shuntaro Hara,
Masako

of methyl-

Kazuyoshi  Arishima  and

Yamamoto. Acceleration
mercury-induced cell death of rat cerebellar
neurons by grain-derived neurotrophic
factor in vitro. Brain Res. 1273, 155-162
(2009. 6)

(6) Daisuke Kamei, Makoto Murakami,
Yuka Sasaki, Yoshihito Nakatani, Masataka
Majima, Yukio Ishikawa, Toshiharu Ishii,
Satoshi Uematsu, Shizuo Akira, Shuntaro
Hara and Ichiro Kudo. Microsomal
prostaglandin E synthase-1 in both cancer
cells and hosts contribute to tumor growth,
invasion and metastasis. Biochem. J. 425,

361-371 (2010. 1)

11

(7) Shuntaro Hara, Daisuke Kamei, Yuka
Yoshihito

Sasaki, Akemi Tanemoto,
Makoto

Prostaglandin E synthases: Understanding
their

Nakatani and Murakami.

pathophysiological roles through
mouse genetic models. Biochimie in press.

(8) Yoshiharu Akitake, Yukiko Kuroki, Yuka
Sasaki, Masato Hosokawa, Daisuke Kamesi,
Hiroyasu Akatsu, Satoshi Uematsu, Shizuo
Akira, Yoshihito Nakatani, Ichiro Kudo,
Shuntaro Hara and Mitsuo Takahashi.

Microsomal prostaglandin E synthase-1

deficiency attenuates neuronal cell death

and mitigates Alzheimer’s disease-like

pathology in a mouse model. #&F&H

2. FRFER

[EFEE]

(1) Shuntaro Hara, Yukihiro Kondo,
Masaharu Mita, Ryosuke Nakamura,

Takayuki Maruyama, Shuh Narumiya and
Ichiro_Kudo. Role of prostaglandin E,
receptor EP1 in bladder carcinogenesis.
10th International Conference on Bioactive
Lipids in Cancer, Inflammation and Related
Diseases (2007. 09)

(2) Daisuke Kamei, Makoto Murakami,
Yoshihito Nakatani, Shuntaro Hara and
Kudo. Role
prostaglandin E synthase-1 (mPGES-1) in
10th
Conference on Bioactive

Ichiro of microsomal

tumor growth and metastasis.
International
Lipids in Cancer, Inflammation and Related
Diseases (2007. 09)

(3) Shuntaro Hara. Role of proinflammatory
E, in bladder

progression. The 4th Annual Meeting

prostaglandin tumor

Showa International Symposium for Life



Sciences (2007. 10)

(4) Miwa Okazaki, Yoshiharu Akitake,
Kazuhiko Ono, Masato Hosokawa and
Mitsuo Takahashi. Biomodal effect of
PGE, in different cell environments of rat
primary cultured hippocampal cells.
Neuroscience 2007,
Neuroscience 37th Annual Meeting (2007.
11)

(5) Shuntaro Hara. Role of microsomal

Society  for

prostaglandin E synthase-1 in Alzheimer's

disease  pathology. 4th International
Conference on Phospholipase A, and Lipid
. Mediators (PLM2009) (2009. 5)

(6) Yuka Sasaki, Daisuke Kamei, Yukio
Ishikawa, Toshiharu Ishii and Shuntaro
Hara. Role of microsomal prostaglandin
E synthase (mPGES-1) in chemical
carcinogen-induced colon carcinogenesis.
4th  International Conference  on
Phospholipase A, and Lipid Mediators
(PLM2009) (2009. 5)

(7) Shuntaro Hara and Yukiko Kuroki.
Pathological  roles  of
prostaglandin E synthase-1 (mPGES-1) in

Alzheimer’s disease. 50th International

microsomal

Conference on the Bioscience of Lipids
(ICBL2009) (2009. 9)

(8) Yuka Sasaki, Daisuke Kamei, Yukio
Ishikawa, Toshiharu Ishii and Shuntaro

Hara. Microsomal prostaglandin E
synthase (mPGES-1) deficiency suppresses
chemical  carcinogen-induced  colon
carcinogenesis. 50th International
Conference on the Bioscience of Lipids
(ICBL2009) (2009. 9)

(9) Shuntaro Hara. Yoshiharu Akitake,

Yukiko Kuroki, Yuka Sasaki, Daisuke

Kamei and Mitsuo Takahashi. Involvement
of microsomal prostaglandin E Synthase-1
(mPGES-1) in Alzheimer’s disease. 11th
International Conference on Bioactive
Lipids in Cancer, Inflammation and Related
Diseases (2009. 10)
[ER#E&]
(1) Bigg s, BHKE, £rxREE
HEF, PRBA. REKXAR, T
EREARI AR 7TV E B
% (mPGES-1) O AEML~DEE
5 51 0] H ASRZESBEHEERRS (2007,
10)
Q) /AT, BARERE T, BEEKR
rEsES, LRE—BL  PEDREEN l:
BT AR T TV B, RBR EPI
OEREBIOBET 8 51 BB AFRPEZEIR
FEIRE (2007. 10)
@) BHKE, ExkmE, BRI
WET. HRBE A, FEARES, THE—RR
BERTI IO A2 75V B AR
5% (mPGES-1) I X 5 BV E iR usHE
OfEHT BMB2007 5 30 EIHALSF4£
WSS - 8 80 B A ARELFERRE
AFKRE (2007. 12)
@ BEER, BIKREH, ExARBE
WEF. HRE A, FEKRES, TEE—RR
AR OME IR T DIRE SR
nAEJ7T Y E ARER
(mPGES-1) O AMIE~DBEE
BMB2007 8 30 B RASFEDTEE
% 80 [B] H A LER R BRIRE
(2007. 12)
(5) BRAGF. BTHEFZ, MJIPEA, /I
EJ’%DFE\ William Campbell, F 5%, 5
ZEE BT ) T kR
Eiﬁ%@%fgﬂ%‘éja ERI Y ==
H A4 E 128 4524 (2008. 3)




(6) LA, SRR, BTHER, M
WrEFn, /NEFFRE. WIFEA. K
W, REKEL. TEE—BR, EE=E
T I NA 2 —IF/ET )L~ 7 A DIREE
FRICBIT DT uRE S5V By A
EEROBE AAEKFRE 128 =
(2008. 3)
(7) FEOMNT-, BTEZ, AT,
KRG, NEFRE, MIIFEAN, 75
¥, BECEE AT InA FRE
H D E ki & A BRTEME ORRFRELES
A AR 128 FE4 (2008. 3)
8) /MR-, FRBARR, SlMEsE B
FRES, TR B3 REREEMIO(KER
FIRESMER BN HIF-1 OFBICKIE
TIRRE STV E,ORE AR
SREEAEE 128 4R2 (2008. 3)
9) BARERRT. BRI, FEEKER.
TRE—RR BRI T D RIE
MR AR S e Rz 7T
DV E SRR 1 ORBFHE BAK
T 128 B4 (2008. 3)
(10) B FE A BHKE, 2 KRBT,
WETF., FREA. REKRL, LTHE—
BR SAMIRE OME IR T D IEFS
RS RAE S50 B SRS
(mPGES-1) DN AMEFE~OEE H
AFEEOE 128 4EE (2008, 3)
(11) Ex RHEFE, BHKEH, BEES,
WET. FRRA. A)IBEE, A3
=20, ERAH. TR KBbE
FERATET MBI BIEFEER 7 1 A
2750 B AEESR (mPGES-1)
OEE] BARIEFERE 128 F4 (2008.
3)
(12) WEF, BIHKEH, ExARBE B
BEAFBEEER TnrE2r5000
E &SRO BHIEREIEA ~DBE

OfFENT 5 52 B B AP RTER
£ (2008. 10)
(13) Y2 KRB, BIFREH, A) 1| Bk,
FHEE BBARR ~ 7 AKBLFER
MAET MBI BIEREEE S a2 2
75V B BRlER (mPGES-1) @
#E| 74 —F 52008 BAEIRE R
kS ramP— (2008. 10)
(14) BARMBALT. BIFKE, FEEARR,
THE—BR ~ 7 AMPMREEEMRICE
FREREAR S n R STV B A
AREER 1| OFEFFE BMB2008 % 31
[B] B A TAYTFaFs - 5 81 BIHA
AALFSREATRIRE (2008. 12)
(15) &IKEH, HESE, REMSF. WL
THRE, BEARR, HEE EEEIT
nAXYS5 Yy E AREESR
(mPGES-1) OfitikiHe{t~D B 5 DfRHT
BMB2008 % 31 [BlH A THEMFEF
2+ 5 81 E AL MFRREERRS
(2008. 12)
(16) #ex R, BIH K, ) BiEkE,
LHERE, BERRE, THE—M ~UX
KIBALFIE D AT T VT RBT BIEES
Mra A& 7500 E ARESR
(mPGES-1) ©#%%| BMB2008 # 31
Bl B A TAEYFSFES - B 81 BEHA
HALREREATRRE (2008. 12)
A7) HETF, BIFKEH, FABA. EE
KBRS, TRE—BR ToRFIIUIUE
B SR (PGES) D B MR IREE/EH ~D B
EofEr BMB2008 % 31 [EIHAST
Al a Sy o 8 81 [ A ALELEE K
SEFRE (2008. 12)
(18) #ex AT, &I, A Ak,
LHERE, BBARR ~vARBIZRIT
HACER B A~DIEFREER S a2 52 7
ZvY B &RlB#EE (mPGES-1) O




5 BARIRFELSE 120 44 (2009. 3)

(19) WREF, BHKEH, FExRHEE,
FAB A, TR FEXER m
AR TV B AREESR O BRI
EIERA~OBE OB AAREZEEE
129 &£ (20009. 3)

(20) BAREAE T, BFIHKEE, THE—HRR,
BFRKER SRR T arRZ 700
v E ARl | KBRS K
ETHE AAEZSE 129 £
(2009. 3)

@l EUETE, EILFE, Ex RBEE,
JFRBEKEE e S axzr7 00
v B AR T RAEZY A7) A
WEER L TN v 7T U < ADOE
BEZOMWIRMNT 553 BIH AR
BE RS (2009. 10)

(22) ex AHE, 8K, A)lIHik
e, FHER, BEARR FEEEES
nART 5V E AMER
(mPGES-1) OXRBIZ LD T0RXEZ 75
VIOUVEERENT U ADEGITHE D BN
ATHIVER 8 82 Bl A RELFRRE
(2009. 10)

(23) BAHMT . BILEE 2 REE,

B, PREAN BEKRRE BT

14

oA Rz X BRI B IR
BRI uRE S50 B AREESE-1
DOHSEEMENT 74— L 2009: K
2 BEEE N on P— (2000. 11)
4 EIMEFE, RILFE, 2 ARBE, 1
BRER BREAERI S Ry ST oo
E SRS UTa X447 U VAR
BERATN) v 7T U b~ 2OER
& FDMIRIRNT 74— T A 2009 f
AR BB R R ma P— (2000, 11)
(25) Pex RHE, BIRE. AT DI,
) Bk, AHEE, BB ~v
A KGRI HILFERE B A~DIERE
BMFa AR TS50 B AFRES
(mPGES-1) ®Bd5. & 8 Elk AR
VEFRT 7— A AT 4 —F 12009
(2009. 11)

(26) JREKER, &K, e RHFE,
HARN BEHEER TR ST
v B A RS mPGES-1 13877283 D
BRIE 720 950 BAEFEELSE 130
4> (2010. 3)

H. SnAORFEEFED HRR - BBV

iz L,



(&& 3000

Echeverria, V., Clerman, A. and Doré, S. (2005)
Stimulation of PGE, receptors EP2 and EP4
protects cultured neurons against oxidative stress
and cell death following f-amyloid exposure. Eur.
J. Neurosci. 22, 2199-2206.

El Khoury, J. and Luster, A.D. (2008) Mechanisms
of microglial accumulation in Alzheimer’s disease:
therapeutic implications. Ternds Pharmacol. Sci.
29, 626-632.

Farkas, 1., Takahashi, M., Fukuda, A., Yamamoto,
N., Akatsu, H., Baranyi, L., Tateyama, H.,
Yamamoto, T., Okada, N. and Okada, H. (2003)
Complement C5a receptor-mediated signaling may
be involved in neurodegeneration in Alzheimer’s
disease. J. Biol. Chem. 170, 5764-5771.

Hara, S. and Kudo, I. (2006) COX-2 inhibitors and
the risk of cardiovascular events. Jpn. Med. Assoc.
J. 49,276-278.

Hara, S., Kamei, D., Sasaki, Y., Tanemoto, A,
Nakatani, Y. M. (2010)
Prostaglandin E synthases: understanding their

and Murakami,

pathophysiological roles through mouse genetic
models. Biochimie in press.

Hoshino, T., Nakaya, T., Homan, T., Tanaka, K.,
Sugimoto, Y., Araki, W., Narita, M., Narumiya, S.,
Suzuki, T and Mizushima, T. Involvement of
prostaglandin E, in production of amyloid-8
peptides both in vitro and in vivo. J. Biol. Chem.
282, 32676-32688.

Tkeda-Matsuo, Y., Ota, A., Fukada, T., Uematsu, S.,
Akira, S. and Sasaki, Y. (2006) Microsomal
prostaglandin E synthase-1 is a critical factor of
stroke-reperfusion injury. Proc. Natl. Acad. Sci.
U.S.A. 103, 11790-11795.

Kamei, D., Murakami, M., Nakatani, Y., Ishikawa,
Y., Ishii, T. and Kudo, 1. (2003) Potential role of

15

microsomal prostaglandin E synthase-1 in
tumorigenesis. J. Biol. Chem. 278, 19396-19405.
Kamei, D., Yamakawa, K., Takegoshi, Y.,

Mikami-Nakanishi, M., Nakatani, Y., Oh-ishi, S.,
Yasui, H., Azuma, Y., Hirasawa, N., Ohuchi, K.,
Kawaguchi, H., Ishikawa, Y., Ishii, T., Uematsu, S.,
Akira, S., Murakami, M. and Kudo, I. (2004)
Reduced pain hypersensitivity and inflammation in
mice lacking microsomal E
synthase-1. J. Biol. Chem. 279, 33684-33695.

Kamei, D., Murakami, M., Sasaki, Y., Nakatani, Y.,
Majima, M., Ishikawa, Y., Ishii, T., Uematsu, S.,
Akira, S., S. and Kudo, I. (2010)

Microsomal prostaglandin E synthase-1 in both

prostaglandin

Hara,

cancer cells and hosts contribute to tumor growth,
invasion and metastasis. Biochem. J. 425, 361-371.
Kubota, K., Kubota, T., Kamei, D., Murakami, M.,
Kudo, 1., Aso, T. and Morita, 1. (2005) Change in
prostaglandin E synthases (PGEs) in microsomal
PGES-1 knockout mice in a preterm delivery
model. J. Endocrinol. 187, 339-345.

Liang, X., Wang, Q., Hand, T., Wu, L., Breyer,
R.M., Montine, T.J. and Andreasson, K. (2005)
Deletion of the prostaglandin E, EP2 receptor
reduces oxidative damage and amyloid burden in a
model of Alzheimet's disease. J. Neurosci. 25,
10180-10187.

McCullough, L., Wu, L., Haughey, N., Liang, X.,
Hand, T., Wang, Q., Breyer, R.M. and Andreasson,
K. (2004) Neuroprotective function of the PGE,
receptor in cerebral ischemia. J. Neurosci. 24,
257-268.

McGeer, PL. and McGeer, E.G. (2007) NSAIDs
and Alzheimer disease: Epidemiological, animal
model and clinical studies. Neurobiol. Aging 28,
639-647.



Montine, T.J., Sidell, K.R.,, Crews, B.C,
Markesbery, W.R., Marnett, L.J., Roberts, L.J. 2nd
J.D. (1999) Elevated CSF
prostaglandin E, levels in patients with probable
AD. Neurology 53, 1495-1498.

Murakami, M., Naraba, H., Tanioka, T., Semmyo,
N., Nakatani, Y., Kojima, E, Ikeda, T., Fueki, M.,
Ueno, A., Oh-ishi, S. and Kudo, 1. (2000)
Regulation of prostaglandin E, ‘biosynthesis by

and Morrow,

inducible membrane-associated prostaglandin E,
that with

275,

concert
Chem.

in

Biol.

acts
J.

synthase
cyclooxygenase-2.
32783-32792.

Naraba, H., Yokoyama, C., Tago, N., Murakami,
M., Kudo, 1., Fueki, M., Oh-ishi, S. and Tanabe, T.
(2002) of

membrane-associated prostaglandin E, synthase

Transcriptional — regulation the

gene: Essential role of the transcription factor

Egr-1. J. Biol. Chem. 277, 28601-28608.
G.M. PS. (1998)

Cyclooxygenase-2 expression is increased in

Pasinetti, and Aisen,

frontal cortex of Alzheimer's disease brain.
Neuroscience 87,319-324.

Satoh, K., Nagano, Y., Shimomura, C., Suzuki, N.,
Saeki, Y. and Yokota, H. (2000) Expression of
prostaglandin E synthase mRNA is induced in
B-amyloid treated rat astrocytes. Neurosci. Lett.
283,221-223.

Shie, ES., Breyer, R.M. and Montine, T.J. (2005)
Microglia lacking E prostanoid receptor subtype 2
lack
Ap-activated neurototoxicity. Am. J. Pathol. 166,
1163-1172.

Yamakawa, K., Kamekura, S., Kawamura, N.,
Saegusa, M., Kamei, D., Murakami, M., Kudo, L,
Uematsu, S., Akira, S., Chung, U.L, Nakamura, K.
(2008) Association of

microsomal prostaglandin E synthase 1 deficiency

have enhanced AP phagocytosis yet

and Kawaguchi, H.

with impaired fracture healing, but not with bone

16

loss or osteoarthritis, in mouse models of skeletal
disorders. Arthritis Rheum. 58, 172-183.



R OTHTICET 6 —&XR

FFEL WXEA A BRW®A | B | XV | HRE
FA R A, BIFK | PGE, B RIBERDHREE | MilRTE 26 | 1227- 2007
i, TR (1D 1230
B R, TH— | COX2 DT THRET D | TRIEF 41 | 1236- 2007
BB, A bk R AT PGE A RS (12) 1240

(mPGES-1)
Manabu Takata, Detection of amyloid | Neuroscience |435 | 126-130 | 2008
Manabu Nakashima, | protein in the urine of | Letters 2
Taro Takehara, Alzheimer’s disease
Hideyo Baba, patients and healthy
Kazuyuki Machida, individuals.
Yoshiharu Akitakae,
Kazuhiko Ono,
Masato Hosokawa,
Mitsuo Takahashi
Motoharu Sakaue, Involvement of independent | Journal of 86 3427- 2008
Naoko Mori, mechanism  upon  poly | Neuroscience | (15) 3434
Maiko Okazaki, (ADP-ribose) polymerase | Research
Mayuka Ishii, (PARP)  activation  in
Yayoi Inagaki, methylmercury cytotoxicity
Yuka lino, in rat cerebellar granule cell
Kiyomi Miyabhira, culture.
Mai Yamamoto, »
Takeshi Kumagai,
Shuntaro Hara,
Masako Yamamoto,
Kazuyoshi Arishima.
Motoharu Sakaue, Acceleration of methyl- | Brain 1273 | 155-162 | 2009
Naoko Mori, mercury-induced cell death | Research
Misato Makita, of rat cerebellar neurons by
Kana Fujishima, brain-derived neurotrophic
Takeshi Kumagai, factor in vitro.
Shuntaro Hara,
Kazuyoshi Arishima,
Masako Yamamoto.

17




