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M Tris-HCl (pH 7.6). Positive control sections were examined under a microscope to
monitor the efficiency of immunostaining. The sections were washed 3 times with distilled
water for 5 min each time. Following dehydration, the sections were cover-slipped using
HSR liquid (Sismex, Kobe, Japan). For double-immunostaining, sections were treated at
the end of the first incubation cycle with 0.5% H,O, for 30 min to eliminate any residual
peroxidase activity. The second cycle was then carried out similarly to the first, expect that
nickel ammonium sulfate was omitted from the DAB solution.

For immunofluorescence staining, sections were blocked with skim milk. After they were
incubated with mixed primary antibodies for 48 hr at 4°C, the following secondary
antibodies were used: first, fluorescein isothiocyanate-conjugated donkey anti-rabbit IgG
antibody (diluted 1: 1000, Jackson Immuno Research, West Grove, PA) for 2 hr at room
temperature, and then biotinylated donkey anti-mouse IgG antibody (diluted 1: 1000,
Jackson Immuno Research) for 2 hr at room temperature. The biotinylated secondary
antibody treatment was followed by incubation with Texas-Red dye-conjugated streptavidin
(diluted 1:1000, Jackson Immuno Research) for 1 hr at room temperature.

In this study, the following antibodies were used for immunostaining: rabbit polyclonal
antibodies for mPGES-1 (diluted 1:500, Cayman, Ann Arbor, MI), mPGES-2 (diluted 1:500,
Cayman) and cPGES (diluted 1:500, Cayman) and mouse monoclonal antibodies 82El
(diluted 1:500, IBL, Gunma, Japan) and an antibody to glial fibrillary acidic protein

(GFAP) were used to detect AP and astrocytes, respectively.
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Results
PGES immunostaining

Anti-mPGES-1 antibody recognizes the amino acid sequences 59-75 of human
microsomal PGE synthase-1. mPGES-1-immunoreactive cells were observed in neurons in
limited areas of brains of Tg2576 and control mice. In addition, mPGES-1 expression was
found around AP plaques in Tg2576 (Fig. 1, A, D). Staining was particularly evident in
areas of dense AP plaques. In order to determine the cells with mPGES-1 expression,
double-immunostaining was carried out using antibodies specific to each cell marker, and
the mPGES-1-stained cells were found to be GFAP-positive astrocytes (Fig. 2).

Anti-mPGES-2 antibody recognizes amino acid sequence 221-235 of human microsomal
PGE synthase-2. The mPGES-2-immunoreactive cells were observed in whole brain of
Tg2576 and control mice. The mPGES-2 was mainly expressed in neurites, in partial cell
bodies in cortex and neurites in the hippocampus. mPGES-2 was found not to be
associated with AP plaques (Fig. 1, B, E).

Anti-cPGES antibody recognizes amino acid sequence 58-67 of human cytosolic PGE
synthase. The cPGES-immunoreactive cells were obsereved in whole brain of Tg2567 and

contorol mice. cPGES was found not to be associated with AP plaques (Fig.1 C, F).

AP plaques
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Anti-human AP antibody (82E1) recognizes the N-terminal of human AB (1-16), and
revealed amyloid plaques in Tg2576 mice aged 16 months. AR plaques were found in the
hippocampus and cortex, and concentrations were particularly large in the latter. AP

immunostaining was not observed in the age-matched control mice.

Astrocytes

The antibody to glial fibrillary acidic protein (GFAP) reacted with an intermediate
filament protein specific to astrocytes. GFAP is up-regulated in reactive astrocytes, and in
our study, GFAP-immunoreactive cells were observed in both Tg2576 and controls. In the
former, astrocytes that were intensely immunoreactive for GFAP were found surrounding

the AP plaques.

Discussion

The results of our experiments indicated that the expression of mPGES-1 was associated
with AP plaques in the brains of Tg2576 mice. Although, the éther types of PGES were
consititutively expressed in the brains of Tg2576 and control mice, their expression in
Tg2576 was not associated with AP plaques. IL-6 expression in Tg2576 was observed in
astrocytes surrounding these plaques, and the expression of mPGES-1 was similar to that of
other inflammatory cytokines [14]. In addition, it was previously reported that the

expression of mPGES-1 was induced by AP stimulus in an in vifro study [15]. Our results
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suggest that the production of PGE, through mPGES-1 is increased in the vicinity of A
plaques in the AD brain. The incremental rise in the PGE; level noted in the cerebrospinal
fluid of AD patients supports our results [11].

Brains of aged Tg2576 mice mimic aspects of the human AD brain, including synaptic
loss, dystrophic neurites, gliosis associated with A plaques and memory impairment. PGE,
can induce inflammatory cytokines [16] which may cause local injury of neurons. Some
reports have demonstrated that PGE, induces caspase-dependent apoptosis in vitro [17-19],
while others have shown that PGE, has a protective effect against AP toxicity [20].
Although the effects of PGE, have been controversial, a recent study has shown that
mPGES-1 knockout mice undergo attenuated ischemia-induced production of PGE; and the
formation of brain infarctions [21]. PGE, is sequentially synthesized from arachidonic acid
by COX and PGES, the latter of which consists of three types: mPGES-1, mPGES-2 and
cPGES. In several inflammatory conditions, mPGES-1 is functionally coupled with
inducible COX-2 resulting in PGE; production. mPGES-2 is coupled with both COX-1 and
-2 to produce PGE,. cPGES coupled with COX-1 contributes to the rapid production of
PGE,. We have shown that the expression of mPGES-1 in Tg2576 mice is associated with
neurophathological hallmarks of AD. Inhibition of COX activity aborts the production of
prostaglandins and therefore long-term use of NSAIDs can cause gastrointestinal
disturbances and other adverse effects. In contrast, inhibition of mPGES-1 would have the

advantage of not interfering with the production of other prostaglandins.
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Conclusion

In an animal disease model, targeting mPGES-1 reduced the severity of rheumatoid
arthritis and the formation of inflammatory granulation tissue [22]. Therefore inhibiting
mPGES-1 could be a good approach for combatting chronic inflammatory disorders.
Targeting mPGES-1 in AD patients may also bring about beneficial states without inducing

any of the obvious adverse effects which are observed with the use of NSAIDs.
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Legends to figures

Figure 1. Inmunostaining with anti-PGES antibodies and anti-A} antibodies.
Photomicrographs illustrating the immunohistochemical staining of anti-mPGES-1 (A),
anti-mPGES-2 (B) and anti-cPGES (C) antibody in Tg2576 mice. The inserts are each
macrophotographs of the areas surrounding A plaques. Double-immunostaining of PGES
expression (brown) associated with AP plaques (dark purple). Scale bar: A-C, 100um;

D-F, 50pm.

Figure 2. Double-immunofluorescent staining with anti-mPGES-1 and anti-GFAP
antibodies. Immunofluorescent staining of cells for mPGES-1 expressions (green),

anti-GFAP antibody staining of reactive astrocytes (red) and the merged image.
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BHAEH muiewss @eiens
THE—BR mAAZEPE GEFRE

LIS

PGE; (7Uux% 5 Y VE,) AHEE#E (PGES) 12 PGE;
ELSBRRDBRRER Th 5 PGH, # PGE, (XX T 5 8% %
FIABET, BET TIC, MREICEETSH23kDa®
cPGES/p23 & BEE 52 FF#E ¥ 5 2 F84H D mPGES (mPGES-
1, mPGES-2) O3 0DHFFEPFET 5T EAFHL M
%5 TWAh. cPGES/p23 & mPGES-1IZ2WTix§ TIT#IE
FRETIAMMEBINTE Y, £ENTOREIHEHS
hoo®h 5.

I.cPGES/p23

1. EREBRFNGE

HELITVIFFFY DI DTHAELPS ()RR
HIA4A WV EBE LTy PORTHEEEMCERES v b
DFNEHBELTBWPCGESIHRENFET LI 2 R
L, cPGES/p23 ##B L, —RHEEZIRET AT LITHIIL
7-0. cPGES/p23 DY) a ¥ ¥ F ¥ b & vy BEk F T
XY, PGESEMORBIC /vy F4+ ¥ (GSH) »LET
HY, GSHS- +5vRx7x5—¥ (GST) DEHED1DOTH
31-7uu-24-J=ru~r¥Er (CDNB) & b EREE
MITELIIHESNLZ b o/, ThHDOHER
5 v MRITBEES ISR & W -PGESTHEH ORFB L BAL
Tz 9 v MBI BRBHH 2R LR, K2
BICHEEMICRALTWAZ &b ho 7228 ITIILPSER
51X 2 BEFRAOLANBE SN, E6I1T, cPGES/

P EERBETCHH Y/ OF F V4 —¥-1 (COX-1)
EHv TV LT, B PGE, EEICHETAZ L%
Bw2 L7 (F1). 7, cPGESEATPHHEALA#E Y 3y
¥ VT EHspREETEI VI BETHBp23 LF—
SFTHND, &EE 513 cPGES/p23 DEERIGEME A Hspo0 L
DESIZEIVEATHIEY, JuFf rFF—HCK2IZ L
Y cPGES/p23 D113 ZB & 118FBDSer KW H L b Y VB
b2 5 &, GO LR % S NTHspI0 & DEH DTTED
B DEM RIS EFHL LY.

2. E{EEEEE
B, %2613 cPGES/p23 KB~ 7 A WL L7-FR, ~

CaBiB5IE

AT

y 5 4

BIESHIPGEE L EBRIPGEZEE

1. PGE, £ & BB R ORI ORAR
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vy
S

-t
[4)]
=

PGE; (ng/mg protein)
-

FOURBETTVAREEICEFT LABEEERICOEFEIROAL
Dol H, RERBTY AGHAEBERICRICESZ 2D
Polzd, FZCRIFOBFTEITI &, ABHOXRET YR
T ER <Y R TR THRICREIBRLI L 2bho
7=. %7, cPGES/p23 KIB~ 7 AJiF & b AR L /- wREE
AR O 2 AR, BFARMI D L AEICE
¢, cPGES/p23 MIEH MM HIEIC S ETH B I L AR
KN7n. 55 ICERENE LIS, cPGES/p23RIBT Y AT
DEEEMHTHEHCHEERRENRON:. BEHO
cPGES/p23 KIB= 7 R WF DRI IR D 5 4%, Bk
YK 2BET 5 EHERENA 5T, REVPEFEITEW.
r5F %4 b ORIEEPCGEAMEET 5 2 L AHEENT
VB I ERS, EEIEIC PGES/p23 HI5E?D PGE, AEE T
HHIEPEEENS. K2, HEERD 1858 (dpe) @
cPGES/p23 KIE~ 7 A pF i B> S L2, BRF
W% BT TRICE D, 22T, M OB % ER L
B R, BNy A TIRT TR EE -
THB Y EHOZERITE ST 7225, cPGES/p23 KIE<
Y ATRERINIEALBEINE P02 06, BIFED
BEREHOBBRALTH L EEX b7 (H24). Lok
B b, cPGES/p23id, <=7 ABBFORBRMOIEE k51t
PRI DERTRCH DI EFNHL PR o7z,

8512, BENERTOPCE, A FRAME LR, T
HEI7 9 2 L AT PGES/p23 KIE< 7 R D0 PGE, & i3
=L QEMEERL (B2B). —F, BEHICKE 2BEH
B oo 0B FFR O &4 PGE, &1 cPGES/p23 X
By A LAY A TEL ALENE ol Lo
T, <7 ABF O D PGE, &£ & 83 E 12 cPGES/p23
A LTIAbN, BESNPGEFMMOEE A RECEE
ThbHIENFRENTL.

S5 LITIZEIEFIAICD. Picard 5 b ¢cPGES/p23 RiF~
TADEBICRIILTB Y, BEHMEIETHL I LPER
PRI BT A BN A RE R FORBEIEE SOERE
=B LTV729. cPGES/p23 i Hsp90 i #& L TA T
04 FRVEVEREED LD RHRAZEROBEOMKER

2. cPGES/p23 117 7 ARFOMDEZI-VEHTH S

18.5dpe ¥ U RBRFORHETF O HE &% (A) CHEHEES
PGE: & (B). cPGES/p23 iE~ 7 X CHilES R D A2 & i
APGE EXENETHFERZE& L. * P <0.05.

Nakatani Y, et al: Biochem Biophys Res Commun (2007)
362: 387-392 &£ V) E.

KEHLIEDBMONRTVBEDT, 1513 cPGES/p23 D1
TrRuyELTOBEELERL, cPGES/p23 RIB~< Y X
TRINVIANVFaAL PN LY TH) I BEEL,
=T 705 Vs NI BREDREBEPETT5720,
HOEBEAENRIAHZEFZTFELTNS.

INE TIZPGEAERICH b B84 REEFEPPGEZEH
DR\ T ADMERE SN, B EhTE7/2. COX-1/COX-2?D
¥ T NVRIEBT 7 AREPARAMRRIEY Y AT HEBKRE A
CEREEEET TRICEAZLFRE IR TS, L
L, cPGES/p23 DBAD & ) ICHAEERIZIBIZEL L)
BELERBARZRT L OEHEI TR, (PGES/p23 ¢
PGEBELICH ST 5 Z LA T, 5F ¥ v R0 VD
EELH B0 AR E o TRHATRETELVEER
Bz FHONTHA ).

oI.mPGES-1

1. RREBRFNNE

BEFTF— ¥ R—AIIMGSTL-Ll D&HTEHF I T

7-EST 2 0 — VA PGE, S REXE N+ AT 5 2 L2 e

Eh729. mPGES-1 13 cPGES/p23 & — ki L DR
RELWAGSHARTE R CHTEIZH 15kDaTH -7, B b
CBWTEEMICKE, BE, LR, BB L UMLRIZE
VBEFRED, MEB I URER L ORBRITECEIA
BHEENTWEH, ZOMOBSTREFRETIZLALY
ZEME SNV, mPGES-1 I3 AEMB T BRAFES
hazeBgohTsh,flzid, ¢ MBHRMERTH 5
A549#Ifa % IL-1 8 CTHIE T % & mPGES-1 DREIS LA T
BIEBRENTWE., 32, EF50IE5 v VEE< 0
77— % LPS CHLE L 728312 mPGES-1 D EEF RIS
BWXhzIEAEELTYA, mPGES-1IXiEHRBICGSH
PNETH 575, CONBIZ & 2BEZFIT 2. HuHiAR

F1 ABRERHEBIRE OL CHRER, FEORTERVTVAY £xh
BEFTCICEALTLES. ThBVAEEEICE>TLEIRAE.

T T T R AR TR R
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B3. mPGES-1 3 RIEMREIMBIRICES T3

A5 - itk (mAD) FERESOZIFETEME.
mPGES-1 RIE¥ 7R (KO) TIRHERDEFIFRS5 NS,
% ; P <0.05.

B35 —4 L Hitki5 28 BEORIRO X REE.
mMPGES-1 RIBV I A CHBEZONHHI R S50 3.

A
9_
- WT (mAb/LPS)
A6
n
ST KO (mAb/LPS)
ﬁ -
=
3_
i WT (a>ha—Jb)
KO (azko—)
0 1 ] Ir 1 1 1 1 | ]
o 2 4 7 10 13 16 19 22 25 28
mAb3% 514 (B)

12 X ) mPGES-1 AR HOBICRET 5 2 L Atbho
7o F7z, EH S I mPGES- 1 M EFH D COX-2 & BEskER L
TPGE BEEICHS5TAZLE#HALAIILTE Y IO(EL),
FERICe P OoXER, AEEEL B REERIC B W TCOX-
2 & mPGES- 1 DEREBPBE I N T3, BIRKFENI LI,
COX-2 & mPGES-1 % £ #3 & & /- Motk CId8E%E 7 PGE,
EAOTEIBEINL LT TR EUREERIEZ 5
ZEERRWELA, mPGES1EEZFOITABLUL b
BT ARBEASEBEICOWTIE, BIZTF LT 100bp 3L
WHEETH200GCKy 7 APRLEATHY, ThbOH
ICEEHMEF Egr-1 (early growth response-1) 2% &
T35 LHHE XN, Egr1 i HIABIETE R RIE FUSIZ B
BUIHETARETFORARD 2T &PFHohTHS
DT, mPGES- 11X B PGE, AN NS DHRRICHEL B
5552 LARRENS, ‘

2. HE{FAIfEE

mPGES-1 R EREY Y ARBEAETRACREREICRE
L, SRS D FICRBRR O 2o 708, 4 DR
TTCRHEMT IR EBELBRENRVWIESN, £85
W, BT A VU 7 ER RO BRRET IV, Bk
BHED 2 B8 RETF VY, Hfia s -7 ik
5k 2 BHAHRAE TV (K3), KEBEFFEZ AW
BHERETVE EOBITETo 2R, WThOBRD
mPGES-1 R~ 7 2 CIdFERI ~ v 2 TR THEICHE
LTw7z, 7, LPSEEIC L 2 RHD2, MELFERIC
LBBEFEFVICBITLIRBEEORENRET T A TR
85352 LY LDL REE) K5 V30 B) TREXRE~
YREDYTIVRIBR Y ZIZBITHEREILOER IR L
PHEENTVES, Lo T, BEONE, REMHKRE,
B, B#, BEESCHRE/ILORLE L EREZ mPGES-1

Kamei D, et al: J Biol Chem (2004) 279: 33684-
33695 & b E.

HEDPGE; PMEET AT EFHL NI o7z,
FEEGIE, BEPBOEE~NDMPGES-1 DE5 LK
FLTWwWA. mPGES-1 RIBy A KEBEMA LB LE
AR LAER BEBOHBBOEEFBE SN &6
I, BERBHE BRI S L 2B O~ 0% b mPGES-
IRBIXATHEEICEL Lz, Lizdt- T, BRI OKHE

2 M7 (- mPGES-1 HR D PGE, #3553 5 Z L A58

LAt olz. KBR) —T7ORBICEP2ZEEE AL
BAESF S I = BR VEGF (vascular endothelial growth
factor) DREBEFEPMEETH I L IRB I TV 51978,
mPGES-1 IS DPGE, A ED & I BT A h = X L THME
RERTLIONICOVTIRVWEFICHLHI 2> THE LT,
SHOBED1DOTH 5.

3. MNERDFNELT

COX-2BIRMMHEERE (07233 ¥ 7) REIER O 2
“BORKEE & LTHESR TV, KHEBRKRER
DORER, BEHHOBRA T OHEEL FOLOERORE
DYVAT BB LRTHIENHESHII% D, 20044 12
B ORGRT S 2 W) BRI 72, T RiMLoFER T o
4 FHHAEE (NSAIDs) ORRICOLABAIES — 4y
MIFEETHOH? LBO LI 12, RIERESE, BESCLEE
\2Bb 5 PGE, DEAICEICHFS T 5 mPGES-1 A RIEMER
BOWBBREDY —7y P LTHBENE T o T0A. T2b
%, mPGES-1 # £/ H%ITE N, PGL R TXA, (b0
VEREFFVA)DEEICEEESZATIC, RECRELT &
#2Z T PGE, DARZEBRMICHET LI LATTELDT,

F2 vORBEERNICEHRERETIE, FERAER(S1VLY) #FT. 2
NDRIGEHEHOERE L T IR,

E3 YOREMETICIcm BOBKEBE L, HAEAOREEAFON
BT 35k
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DIMEREBD L) L EELRERAZEI 831, ikl
RERBETAHLEZOND. 50DL T A, mPGES1IZH L
THOCRENZEEER 2R TR EOT 6T
W& ) Th B2, mPGES-1 A5k NSAIDs BBRDOAEH %
F—7y bD1IDOTHBHI EIEHENEZNTHAS.

. mPGES-2

1. RERCERZNNE

Blt, 7L 2 0V — AES A 5 33kDa D EEE SR
PGES 7468, RE &N 7:'0. mPGES-2 3R cPGES/p23
2 mPGES-1 L 13R7% ) GSHIFFAET COAE RGNS RE
L,GSHDO &% & § DB EY DL T Clatkd L7
T5.DNADPLBEENLLREIII7TT7 I /B TH 5, 8
RRZTO Ry V7SI, RBAEER TIINKRLT 7 I/ Beas
R¥EL TV A, mPGES-2id—k#EELEGST 77 3 —2ik
B30, 7I/BO104H»5120FBIcF+L Py
RTINVIVFRI YDAV RAERFIDTEIEL, NEKED
BT I VBRICEDERCIRICEST A2 LSRR ENT
Wiz, BT, mPGES-2 D REBEBIMTOAR, FEF S
Y- UNKGACERY VIREERBICEETAE,

mPGES-2 & 511238 PGDS D #8447 ) 37 ot E 13 Ik 8 i
HUL T ZEHFHELPICE 57219, mPGES-2 % BF5H
L 7=tk W28 C, IV VR TCNRB RS T O
YT EN, BRENI R VHBERIERI BT AL
PHLNIILE 5T 59, mPGES-21XC0X-1 & COX-2 D
F & #REEER U CPGE, A IZBH 5 (™1). 7, mPGES-
21384 RHRBRPESFICEENICREAL TW A2, Fistmic
L FRBRBICEWRASRONLZ LN H 5.

BEHbIC

DT aARE /A FORKESREZDFEIZH<TPGE,
ERBERORZIEN D OO, BERENRIT, EE RS
BRI TO L OCOX & DEEENER 72 L DR A5 HE
BRI 2o TRIEFREY T AMMEH SN, E4KICE 5
TOEERFBHSNEDTWSE, BOEHLHBCES
B S NBPGE 0% bk 4 2 e BB R R ICE b 5 Z L i it E
MDA VA, T TOPLA,, COX, EPSAEKDK
BT ADBITITMZ, PGESKE YV R DFEH TH 2 DE
EUPBREBINTVL. S, 50FyyRu v 7%
FUEBRABROWH I 5 cPGES/p23 DR BRI T 7272 8
BOEBEROBANOBELIZZ 50 L v,

- 32K

1) Tanioka T, et al: ] Biol Chem (2000) 275: 32775-32782

2) Johnson JL, et al: Mol Cell Biol (1994) 14: 1956-1963

3) Tanioka T, et al: Biochem Biophys Res Commun (2003) 303:
1018-1023

4) Kobayashi T, et al: Biochem J (2004) 381: 59-69

5) Nakatani Y, et al: Biochem Biophys Res Commun (2007) 362:
387-392

6) Grad I, et al: Mol Cell Biol (2006) 26: 8976-8983

7) Loftin CD, et al: Proc Natl Acad Sci USA (2001) 98: 1059-
1064

8) Segi E, et al: Biochem Biophys Res Commun (1998) 246: 7-12

9) Jakobsson PJ, et al: Proc Natl Acad Sci USA (1999) 96: 7220-
7225

10) Murakami M, et al: J Biol Chem (2000) 275: 32783-32792
11) Naraba H, et al: ] Biol Chem (2002) 277: 28601-28608
12) Kamei D, et al: ] Biol Chem (2004) 279: 33684-33695

13) Engblom D, et al: Nat Neurosci (2003) 6: 1137-1138

14) Ikeda-Matsuo Y, et al: Proc Natl Acad Sci USA (2006) 103:

11790-11795

15) Wang M, et al: Proc Natl Acad Sci USA (2006) 103: 14507-

14512
16) Seno H, et al: Cancer Res (2002) 62: 506-511

17) Tanikawa N, et al: Biochem Biophys Res Commun (2002) 291:

884-889
18) Yamada T, et al: ] Mol Biol (2005) 348: 1163-1176
19) Murakami M, et al: ] Biol Chem (2003) 278: 37937-37947



COX-2/PGEAREHOAT - £ft¥ 2
COX-2D TR CHET IRETE
PGE &miE#% (mPGES-1)

|  TE—ED

NE

ML VT IBRIASESS GELS, BARHRREBFIMREA (PD),

(¥ VWHAH  BIMAFELR GELR,

tond £2& R, ERNBERESHSMAFRMIEEESEETOY 17 b1, PREST, JST

@ IU®MIC

JExFuaA FHEHELEHEE (non-steroidal
anti-inflammatory drugs : NSAIDs) & f# BhEJR
HpEHRERL, LEBROBTHEAINT
W3, TRTOTaRY TSP (PGs)
DL % —FEEWT§ 5 72 D ORIEA ORED
BB RIN TV S, SHIOEF, 28O
raA ¥4+ —+ (cyclooxygenase : COX) 7
FREDH LHERD COX-2 KT 2 EIRNE
LR X 7D, BEARLMERNDEIFE
FAHSHEBH L, NSAIDs OZEEHENDBZIZER
ELTEBHEIN TR,

EEL I I NE TIC COX D TH T PGEE
% BRI T 5 PGE &FEER (PGES)
RHBEREL, FOMBEITET>TEL, &
hblF COX-2 DTFHTEIRMICEEL T 5
AL AT PGES-1 (mPGES-1) 4%, %8, KIiE
B, A, BIENEELR EOHEEBERT L
LCHEBE L T W B Z EDBAL > TET,
s OHEIRIE, mPGES-1FHE# %3 NSAIDs
R BRI LRERR LD S SR E
(FRBLTW3, KT, EFLICLD
mPGES-1 BEF/RIE (KO) =7 A &k 5%
REZhc, V- 7T0MREZ&HEZ,
mPGES-1 BHEE0E M, & UZOMER
oW TEIEY 5%,

40 (1236)

@ 7NRYITSVIY ELABRERE
EiESH8 PGES-1

PGE, D& GREKIE, HRAFYA—F A
YFaES)en) VIEEE»PSDT 7F FVED
e COX 12k 37 9 % FYEBO PGH DR
%t PGES I & 5 PGE,~D E{l, &9 3
BREoBERRIG» 525 (K1), BiE, PGES
i 1% 41 Ba E B PGES (cPGES), mPGES-1,
mPGES-2 @ 3 BOHFESAES TV 3Y,

Z®D 3% mPGES-1 &, REAB I VY F 4
V-5-}+S5vR72I5—¥T77IV—ILBT S
F 8 17kDa DIGEEEE T, 3 BRER T %,
EBEEEEICIZ 10 BREDO 7 VX = v REND
He XS /VIFAVERBETFELTER
+2, AEEEFL vy—aLFy (IL)-1Y
K& (LPS) & ¥ O LERERIEIC L b RERFE
Bxh, OB ICIZ TLR4/MyD88/NF-
IL-6 BB EETH 5 13H, BERF Egr-1 1
k 2EEHIHIHE XN T 32, mPGES-1
DE b EEEVEEIE, EERIKBVLTER
COX-2 (FER COX) & HBMBIRAYICHEaE:
BT, BEWNPGEELKEFELTWEI L
<HBY, REEWBTICBLTY, SEIE
HEBDORELIC COX-2 £ mPGES-1 Dt
KREBEH LN TV B, DI LhsEE
% B8 T 1c B \F 3 PGE,E £ & i, COX-2/

BES vol. 41 no. 12, 2007



Byt B8
{ R2F A,

TIXRER
/=v=~COCH
\=A=" "
{ vootxsrr—+
PGH> 'COX~1 (R EY)

O COX-2 (FHE)
60 /\/\/\/COOH
) .

H
| PGESHEH

1&@%%@6%&@‘%7

PGE2 CPGES (155 %)
PGFZaq PG'Z, PGDZ‘ TXA2 mCOOH mPGES_1 (—%ﬁ?g)
6 &, MPGES-2 (IBR2)

B1 7ORYTS50IY (PG) EASHRR
FARYR—F¥ A k> TEZYva ) VEEEP GBI N7 7 ¥ F BRI COX-1 7
It COX-2 1o X h fREhRHE PGHIcRE XN, X 6 PGE AFEEE (PGES) 2 &k © T PGE,
KEBEN DD, $RBMBORK PC AREBRFICL VBT RS ) 4 Ftf@ighs, &
XiRT &9, mPGES-1 i35 Y £E % PGES T 5,

mPGES-1 BHPEETH S LEZ 5N 5,

@ EHS R PGES-1 EfzFRiE (KO)
YOAZAWTEONRAEDHR

1 EREEHEH

E# 513 mPGES-1 OFRMEBIC BT 5 RIAE
MERBAODBEEZHL»ICT 52T,
mPGES-1KO w7 A2 W CEBIA P v T
REREToET A, BEE (WD) 27 R E
HEE LT, BAGEDELVWEPZEDL™,
%8, ZORBIGERK COX-2 HEZEDHIL
HeHlEhs Z &b, REEEBICBLT
COX-2/mPGES-1 R TAR I 7= PGE,A3,
T BB RS % 358 L T B ATREME YR RE
Ihs, —h, HEEEHEKB~DOEEICOW
Tit, BEMEOHTHERICEIEZTT 427
EFNVIZBWT, mPGES-1KO 7 A TiE7 1
F4ZT7HECRO I EBEEINTNRBY,
nE, MOEFHTIIAERNYS mPGES-1 DX
BROOLNTEY, MEREHEERICNLTD
AEZDEFEEWEEZINS,

Engblom & & LPS B 512 BT 3 HEE
FUIZBWT, mPGES-1 KO =7 A CIRHEHK

BES  vol. 41 no. 12, 2007

ERBDREVI ERREL TV B, %7 Saha
SIEBFLRYFUFBERBEFTVIZBWVT
b, mPGES-1 KO =7 A CIiRBKIGE 2RO
WY 723 mPGES-1 Rz, BEMAET TS
A ERRAGSBICEELSE I I LRSS,
NEEE L CHEREREWEIC X 3 BEKE
IZ mPGES-1 DEFEMNEZ 6N 5,

2 PBEEIR

iV eFoERREETTALLLT,
S-S UREIZIBCIAETNVET TSV
ko5 &k 5 CAIA EFABRA I N T
% B T M B laoEE 2 A L 725
BInE L, NR%E 2 7 -5 vHigic X 2B
RIEBZED 229D 7 x—RITRETBDITH
L, BERNEED T —F rHffic X 2 REG
BEDHRMKET B, EHEHIZ CAIA ETILOK
Hc BT, mPGES-1 KO =7 X Tid, BIffifH
BOER, FAROET, FBREOMHZ LY, B
HiREROBEERZENE2RO LD, £ 7,
Trebino 5 Z CIAE TV DEH K B W T,
mPGES-1 KO =7 AT, EEEOBE AR D
BHMAMELTWBY, 51T, MESICES
CIA EF NI X i, KO =7 A TI3HE

41 (1237)



a (cmd) b (mg)
1.0 n=10 15
: ——WT * p<0.05
..m-- mPGES-1 KO
0.8 |
i g 10
% 06 A
& @ p<0.05
B 04} g *
w o . L % s L 0.5 |- T
o2l oo T+ S
0 -"- 1 1 1 1 1 1 1 1 § | 0 ] |
4 6 8 10 12 14 WT  mPGES-1 KO
P AR SR (B)

2 E#ESR (m) PGES-1 BIRFRIBY Y RICEH T DBIENAMIDIETELE O M
a : FiHSAMIRAEE LLC 2 5F4M (WT) £7:4k mPGES-1 Ki (KO) <7 ROEMWE T I
L, BEEEOMAERENICE=Y — L7, KO v ATIE WT L HIRTEEDEXR

RHHE NS,

b : LLC 28RS L, Mi~omFER% MHEGERICL DFMHEL 7. KO vV A TR
WT =7 A AR THSEROMM (=8AER) AN s,

EiREROEBRICINZ, Hias—» v HidkoRE
HEBETHED SN TEHY, B CORER
BN Z B E I N T 5ABROFS b TRER
INTw3,

3 FFO—LEEIRECL

BIRE(LIE I MBE OBERELEZ 5N, M
B & KAEEMEOERSFIEICERL TV
%2, Wang 513, BIEFBAEMICL AT TR — 4
MEIRELE S L DR T, EEEY RERE
ZA4%& (LDLR) & mPGES-1D ¥ 7V / v 7
Y re I ANNBeYARALHELT, 7T
0D—ALAMROEBZET ERE~DT I T
77— OEERT2RDOZILEHEL T
2B 2B, BEICBWT PGLELDFLEDIR
HoNBDIZH L, TRAEEEMIZ R, £
7= JTEMER OEEE LR IC OV T, FEELIC
kR 70y 7 — VDT, KO<w
AHROMAGIE, WT =7 AdREHBLT,
SRIERIEIC X 5 PGE,ZEE OWFl &, PGLEL
DFI 1550 LEBRD sk, 72 KO =7
2T, FAZVar—trRh I = OB
N5 & 5 RAEEMEOEEOMFEIA S
N, XLHRAEEAFERETILTH, AFE
ROWME L Lbice a7 77— DEERTH

42 (1238)

HEani?, XoT, mPGES-1 ARETDHR
REIRE & AEMREEOMAIEmIcES L, &
BOEFTICEEL TV 3ARENEZI NS,

4 B A

WD L DERD 5, COX-2 & PGE,25, »%
ADFREDERICEELREEZEL TV I L
BEEWEIZITH S, EFSEPAMED
<7 A TBEE FILRmTEERE T ILT,
DA DERDER~D mPGES-1 D& 5 & Rt
L7 & 2%, mPGES-1KO =7 X IcBHE L 7215

AT, WEev A LKL UERBEORR

RET L g oMEl 2B (”2), 6
mPGES-1 % BRFE I A Miavkix, #
D ETEEE, BEEOLENRD sh, HiC
siRNA = & b mPGES-1 O&5H% %l L /- #Hfa
iz, MIEEE L BEEOBRLETHAS
i (EFEH),

FEBABRBICBWTIR, EEoick3
COX-2 & mPGES-1 # & b ICHHIRBE I ¢/
MBS ENMERRLEST 2HEYR, K
550 COX-2 & mPGES-1 D HE{LERER R
By TN S vAS 2=y 7 (TG) =7 AHS
BEREEPARE2RET 2HREWR ED
5, ABEEDHEBABEADOEE S TRINDS,

B vol. 41 no. 12, 2007



—%, B8 U0RELLEMEICREN R
mPGES-1 TG =7 2%, fiCcO{LEH A FE
Rz, NB27RABL DBV EZRD I WRED
bhHh, BRICHENLFE LR TARBED R
BIND, BT L, BADEEEFEIA
BRDEZ7 x —XIZBWT, mPGES-1 23#E
HAFELTEREL T AN EZL SN S,

5 FZE
BIMEERTE T LT VY NA 2 — /R
FMZ X BBHTD 5, COX-2 BB DR
WADEENBEZ 6D, RES X~ X
BERETNVIIBOT, BERB 4 FMEET
WM PGE,EEAE S E— 7 ICEL, ZDEAIT
¥EDHS COX-2 & mPGES-1 I2k&ET 5 Z &L 28
S5 LTWw3Y, X512 mPGES-1KO =
AT, SR R LR U OB ZE, L iz
EBOBEELMEHRZED NGB I LH D,
COX-2 & mPGES-1 Hk D PGE, 23 Mg Aa
R THET B AREES TR EN TV 3,

O ERETE PGES-1 HEEOT WM L HESR
ERM COX-2 [HERDMER I, COX-2 #
iV PGEO—EHEE I L 2BIfEATH 5,
NSAIDs D5 13 — R ICIEBIZIZZEZTH 5
L, COX-2 [HEIC & 3 PGL DM i3 0 I1E %
WEEERZEZZILR3ERLEEBYTH
%, mPGES-1 R~V A TIIEFRRICEREIZ
HoNT?, FLLNEZ~OEFELRD S
NTHLRWY L7835 T mPGES-1 [HES
EIRWIC PGE,DEL%#HE L, fho) PG HICE
BEE 2720 51F, PGE,DEF LK X W KHE
KR LT, BWERDA R OEIRIRiEEEL L
THEHTHAH, EBL 7 mPGES-1KO =7
AERAWTREE T VOBIREERIZ, Z0EH
HEEZBEMT2EELTWNTH 3,

—7%, FERL LT, HLERERECER
MM it 9 %2 mPGES-1 0B&EBEZ s 1
5, BESIFTFXA T UERRIC X 3 BEEKX
BRE TN OFENTT, mPGES-1 KO =7 AH3K
BREROEEZTRTEVWIKREZBTEY
(fEHEfE ), ABEEOHLERGFE~DE
EPRBIN5G, £, mPGES-1 AHERLHIIZ

B vol 41 no. 12, 2007

EEL TR CIEENLFHEHICES LT
WAHAEEMED H D, EBE, SESERCL S
MEE F N DEBHTIZE T, mPGES-1 KO <%
A%, M7 XA EHE LT, SMEZRTHR
EbH 59, I 1ODREAIX, mPGES-1
BHEIC X D PGEDOEENNT VANIANIEE
ThHbH, KEZOHEETHD PG EDELEIT
EL, ZOZECRAERABEL 208E2DH
273 wPnice &, NSAIDs ® COX-2 3ZiR
HEHEZED, EHERAOMEIIH b0, §T
WK CEARIBESRZRLTEY, EIEA
B PGEDO—HEHEILIZEETH L 6T,
mPGES-1 [HEE D3, PGE,ZAKICER
U7-BISEER LA C, SDERERLZD D E N
Z5THA A9,

O HhhiC

RE HAPOHARECHELE» S
mPGES-1 IZEH L 7RI 4 L &SR
NTEY, FEROEBREFET — 5 ITEBLRE
BLuTEEIN TS, —FT, BRORR
FHIZE DL, REEROHEERDORF ICAT
T, BBRMESED I 523 RENAART
H %, FE\RIFFE, mPGES-1 FREZ A3 NSAIDs
RO DEIFRDOA L WHHRDOERZ L LT
BRCHAINIHEFLEATV S,

P

1) Murakami M, Kudo I. Curr Pharm Des 2006 ; 12 :
943-54.

2) Uematsu S, Matsumoto M, Takeda K, Akira S. J
Immunol 2002 ; 168 : 5811-6.

3) Naraba H, Yokoyama C, Tago N, Murakami M, Kudo
I, Fueki M, et al. ] Biol Chem 2002 ; 277 : 28601-8.

4) Murakami M, Naraba H, Tanioka T, Semmyo N,
Nakatani Y, Kojima E et al. J Biol Chem 2000 ; 275 :
32783-92.

5) Kamei D, Murakami M, Nakatani Y, Ishikawa Y, Ishii
T, Kudo I. J Biol Chem 2003 ; 278 : 19396-405.

6) Murakami M, Nakashima K, Kamei D, Masuda S, Ishi-
kawa Y, Ishii T, et al. J Biol Chem 2003 ; 278 :
37937-47.

7) Kamei D, Yamakawa K, Takegoshi Y, Mikami-Naka-
nishi M, Nakatani Y, Oh-Ishi S, et al. J] Biol Chem
2004 ; 279 : 33684-95.

8) Trebino CE, Stock JL, Gibbons CP, Naiman BM,
Wachtmann TS, Umland JP, et al. Proc Natl Acad Sci
U S A 2003 ; 100 : 9044-9.

43 (1239)



