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[ Abstract]

Prostaglandin E; (PGE>) plays important roles in inflammation and immune responses. PGE>
concentration near PGE receptors can be regulated by membrane transporters, including
OATP2A1/SLCO2A1 with a high affinity to PGE,. Although OATP2A1 has been characterized as an
influx transporter expressed at the plasm membranes, our laboratory recently reported that
OATP2A1 loads PGE; into intracellular acidic compartments in murine macrophages (M),
contributing to PGE; exocytosis. Therefore, the present thesis aimed to study physiological role of
OATP2AL1 in inflammation by measuring PGE> and orally administered eicosapentaenoic
acid-derived PGE;3 in Slco2al”- mice. PGEj3 transport studies demonstrated that PGE; is a new
substrate of OATP2A1 with lower affinity than PGE,. PGE; and PGE; were detected the most in the
spleen of lipopolysaccharide (LPS)-treated mice. Moreover, the absence of Slco2al lowered amount
of the both PGEs significantly in the spleen, and caused splenomegaly in aged mice (46-80 weeks).
Since a large amount of M are contained in the spleen, effect of the absence of OATP2AL1 function
on intracelluar disposition of PGE; in murine peritoneal M and RAW264 cells was studied. In vitro
studes suggested that PGE; secretion decreased, and PGE; metaboiltes increased under
Oatp2al-impaired coditions. Hence, OATP2A1-mediated PGE; transport in splenic M¢ may

maintaine PGE; signals and contibute the spleen’s function under inflammatory conditions.

- Hi)

Tuxs 777 (PG) E2ld. w6 RENMBEOT Z7F o (AA) O EASND AR
TEMEIEE CH 5, SIEMERIKIZ X v HIIAN T cyclooxygenase-2 (COX-2) /PGE synthase (PGES)
ZIr UCREEAE ST PGE2 1E, MRS C PGE &2k (EP1-4) (ZIEMT 5 2 & TRIERHRE
JRBECBEE- L, Z ORIECRIZINE D/ T o AHIH OREHE Ik~ 7o & BE$ 5, PGE:
WSRO 1T 8 OATP2AL 1T PGE2 1256 L T VEAE (110nM) 24 L(1). 28 O#ikic
IR FEHLTRY | i PG O EEAHIEL TH DM m W RI 2R (2), KRR
Bl 9 % OATP2Al % . PGEx # Ml fid W 1T BLiA &0 2 & Tl B N o {3 B 3R
15-hydroxyprostaglandin dehydrogenase (15-PGDH) (Z X% PGE, DAL 24295 (3),
—HUFRETIL, v/ r 77— (M) OHIFIAN = 73—k A MIFELT 5 OATP2AL
I ERIEMERBRC)IER Uz PGE, pMAZ B 595 Z L 2R L72(4), L7213 -> T, PGE, DAEERE
%3 % OATP2AL D AEFRRIAE A MR~ 5 72 DI I1E MR & 2 W K Z & 12 OATP2AL
DFHL L PGE, BYfiE 4 BIEfHT 2 LERH 5,

Z 2T, AR TIE, RIAERF AA B3 PGE; & [AIRFIC -3 RIBMEED = A a0 2z
femBEA SV D PGEs 38T PGEfEZ A+ 2% Z LIZEHR L(B)., H—EIZHB W T, AN
D PGE, 3 X O PGE3 43 4i<° PGE, DIEAIZEIT 5 OATP2AL OEEFENZ DWW THFEI L7z, &6



2. Mo 282 < F(ET D MgIC B\ T Slco2al”~ 7 A Ok PGE2 35 L O PGE3 & /N B A7

(WT) ~ T ALERTIEKTFT 52 E&22E& LD, RIERIGIC X 0520/
L. Mg~ERT 2 2 & CMENEZ 5, —F7C, PGEz AEHNHIZMNE & B+ 2 = &7
E 5 (6). M2 3T PGE, & 7 /L AR T IERIE RGO FEIC & 2 il o IR R LI B
HZENEZLNT, Mo DBAMWEND PGE2 I RIECHSE ST BN T HEE R %E| %
T EMNDT), B E, FBEmICBO UL, MBI D Me 225 D PGE, MIZ A 595
OATP2AL DA BRI A MR L 72,

[H1%]

OATP2A1, OATP1B1, OATP2Bl, OAT1, OCT1 F7-i% OCT 2 #{x f1HEI R EH HEK293
HIBE & N CL PGEs Ofids it VE 2 5Tl L 7=, PGE; DRIBMATH DA o ¥ = Uit
F A7)V (EPA-E) %5 L. lipopolysaccharide (LPS) #MENENH G422 & T
RIEZFHFE S 72 Slco2al™~ 7 A & WT = 7 A7 & B U 7= #ii#% PG JEIX LC-MS/MS |2 &
D ER L7, OATP2AL iRI7EL HEK293 i 2 Fv T, OATP2AL %41 L7z PGE, DEUAA
\Z%f9° % PGEs DFLFRRAITV, 1Cs0 ZHH L7z, Cox-2 & 15-Pgdh % /X7 B HLIL
Western blotting (2 & ¥ . Oato2al & Cox-2 mRNA #Hi1Z qRT-PCR (2 L » @& L7=, MgicE
\7% Oatp2al 3 LT F4/80 (Mo ~——) 5 Ealle SALI T so it b - B A 150 & 0 G
U7z, MR ASAE 151 HE Y2l X 0 34l L 7=, Slco2al”~ 1w A & WT ~ 7 A5 HEL 7=
JEVE Mo 35 X O~ 7 A Mo &7 /L RAW264 il 2 F\ N C PGE, 73 Wh s K OMREERER 2170,
MW AL D PGE, & PGE, f\#f# (15-keto PGE,, 13, 14-dihydro-15-keto PGE,. 13,
14-dihydro-15-keto PGA2) % LC-MS/MS (2 LV E& L7~

[RER - B4
RIEET )V~ U A8 B fHi%k PGE, 35 L OV PGEs #lZ 5% % OATP2A1 D%

i 0% {1 38 76 Bl HEK 293 A & FH VN 72 PGE3 GA A3k O . PGE3s D BUA 7+ 1L OATP2AL

(HEK/2A1) F7-1% OATP1B1 (HEK/1B1) FEiffifia TxffaMil (HEK/Mock) & E~TH
BITHEIML, BE LD Z LRSSz, BUAZRREH 1 7312361) 5 HEK/2AL #lildo> PGEs
BUAAIEYEIX, HEK/IBL flifd & tb_T 8 {5 o7, F£72. HEKRAL MLl L% PGE2 Ht
AT KTT D PGEs DB EFRER DOfE F . PGE3 @ 1Cso fif i 0.590 pM & FiH &7z, kIZ. PGE;
B KO PGEs SIS ~3is S 1L D581, Ml = 73— R X b~ OATP2AL 23 ifké
WA BUAT Z & THIIE COMNEMAL Z 15T, FARE IR OHERHT@ < & S RG22 T
RIERHZ IS8T D MALE Y O RH ARSI D OATP2AL DEENZ DWW THRE L 72, PGEs
D3RR TR T & 5 X 512 EPA-E (1000 mg/kg) Z#EA# 45 L, LPS TRIEZ FHIE S+
72 WT 3 X O Slco2al”~ 7 A D& ###% PGE &4 bl L7=, T OfEHE, Slco2al”~ v A (28
WTHTIE PGE2 36 KUY PGEs #:7° EA- L. WMl CIHER TS 2 L8R ANz, —77,
B - K - Blis - Tl PGE; 36 X OF PGEs mICE GIZA Lo Tz, Flo, RIEIZED




SN LB REE Cox-2 DAKLIED MRNA FEBLE L, WT & Slco2al™~ 7 A TN/
272, L7ehi> T, OATP2AL DOFEREILN & JRIZ 351 D PGE2 46 L OF PGEs ATl HA S %
TR E N D 2 VR ENT2, PGE MIkIZ %92 PGEs @ ICs fii% 0.590 pM TH V) |
LPS ¥ L TOVEPA-E Z4LE L7 WT ~ ¥ 2 Dfilid PGE3 £ 13 0.009 uM, M¥Ufio> PGEs & 1%
0.8 UM Th o722 Enb, MIRIZIS VT PGE; 1% OATP2AL %41 L 7= PGE, 4y Wbk 24K
S5 Z LT PGE, D i ARt L, 2 Ot R PGE, DIEM & i+ 2 & B2 b,

AR Z 5 1 5 OATP2AL D&

OATP2AL |2 X % MfigiN PGE, sifli DEFIZHOWTHAE L1=, MlEicI1T 5 Oatp2al DI
UL 2 S MR L P e a2 0 3 L 72 A5 5E. Oatp2al (3R MEEIZAFTET D Mo 38 L OF
PHIFRIZ BT 2 Z EAVURE T, £ 2T, Slco2al KIBIZ L 2 i PGE, &EOIL FiX, Mo
® OATP2A1 %4 L7z PGE, /3 DIEIIC L VW PGE, DAGHHIC L B RiFMAL et Lz & &
b,

T SR DIEFAITEWVIIES S 2 Z S d 2 & PGE I3 E il ER 2R3 2 &
5 (8-11), AHFJE TR L7 OATP2AL DIEMAR T 2351 & 2 Z 3l PGE, B DX FiL, KIE
BRSO K 5 WO R RAL & B2 w[RetEni & 5, PBS 5 WT ~ U 2 D i & L
AT LPS ALiE WT ~ 7 A TIRE 1g H7- V OFligin E & (FExTEE) 8L, LPS A& (2
£ 0 ko> Oatp2al mRNA FELEME T L7z, L7223 T, [ Oatp2al OFEEEAR T 138 ik
DIERACIZH G T2 2 ENRBINTo, RIEIE DO EIC X 5 B OB IZ T 5
OATP2A1 DHEENZSWT, APERIETT /L & LT LPS NG Lz~ 2, BN
BRIZ 20 Bk & AR B MER R REN B SN D Z E0nh, milln~ v A (42-88 i) %
FWT WT & Slco2al”~ o A Dl O B & 2 bl L7z, @l WT ~ o R &l L
T Slco2al™~ 7 A THigOFHxF HE EITHM L7228, LPS FRMEAMRIEETT L Tlkli~
AMTENAZ BT OATP2AL [TANERAE: 5 BIERIEZ IHIT 5 2 LAVRIRE S vle, =il
i~ o 2 DORERRIZ 3T, Sleo2al KIBIZ L D A EIZ PGE, &2ME T L7223, Western blotting
DFERIN D EREEFRE Cox-2 DF /3T EIBUIEALR RN & 72 b NSRRI O R
15-Pgdh M#8LI% Slco2al KIIZ L W AEIZIKF L7 Z &206, Slco2al KHEIZ LD PGE; &
DX T, PGE, DAL « RIEER OFBILH TITAH TE RN Z LRz, Liziio
T, OATP2AL XN D PGE, /34 & A8 Xt PGE, > 7/ /v 2 FREI 25 Z & T, iz fE
IEVERIEDOMFNCEE G52 Z EAURE I N7, &l Slco2al”~ o 2 O R AR Y O
HE B 0fE R, AMgEICB W T OFARETMOK T, Mg ENrgigsniz, A
JEBE C I S AR S B LSBT D Z v, Sleo2al KIBIZ LV S it o B
WAL DATREMENRE 2 b,

PGE, 73 WAZ 31 2 Al N OATP2AL1 D1l
Slco2al KABIZ & 2 [Pl PGE, B DK FiX, Mo @ OATP2AL %4t L7-flifaN =2 > 78— k 2




¥ b ~D PGE; BUAZDNE R L, Ml E O EHEEFRIZ LD PGE: D RIEMAL MERE LT Z &
WZEDEVHIGERAERRET 2 2 & 2 BAYIZ, Slco2al”~ o A HiskfEE Mo 35 L U OATP2AL
FLEH] (TGBz) ALE RAW264 4 VT OATP2A1 O E| % PGE, & % DR HW % I E
T5Z L Tl L7z, ZOfERE. M O OATP2AL fEMEZ#IH] L 721, PGE, & i e &
(263 B A PGE, eI . M REMEIIHE N L7, L7228 T, flIEN OATP2AL I
PGE, D434 i UC PGE, (R OIHNAEH T 5 2 L 38T 7elie & LT &iiz, Lk
DOFEFRN D K Mo (2333 2% OATP2AL [N PGE, i EEREICBI I 0 . FEREA B
XD Z & TN PGE, v 7 F MK T 95 2 EAVURIE S Lz,

[

LU b AAFFE Tl Slco2al KIE~ 7 A Tk PGE, &2MK T L 72 Ml %& H L. OATP2A1
NHT % PGE, 7y WMSRE 2 AT LT=, & OFER. OATP2AL XN O Mo IZRBLT 25 Z &
Z L CRIERED PGE2 /3 WACBY & | & DFESBPERIE O BEMHNM < Z L 2RI Z &N T
X7z, 5T, OATP2AL IX PGEs IC b EifIE 242 Z L 6. PGEsIZ LD OATP2AL %
M L7= PGE DAEFHEI O WREMEIC DWW T bR 5 Z L N T 72,
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