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Abstract

BHBAHMEBERECI > TERLU EEHBERPICHEE NS, PTEXFIIOVERRK, EMNR
HELRMERICSVIESHZETRCEfHAshd, BEURMAE LRERAOXFILYO>
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NIRVBE OTIREIXIC L DE) A RTMBARCDA T2 EORBEEICRDHFHOVWT
NOBFENOEEHEICEEETS, LAL. HRENMEYA T OBEECH DD STOATIZESN
LEXFIIOVEOEREFRENBEA 2, TZT, REBRFEECHS TH2XFILNOVE
OEVAKBBEZBTICIZ D, Y NERMBE ERMRIRNMEZERL 2. L 2R R
., BEIXRTHFEAREBLUREAEZTRTEEHE N, T MUY AKEFEMEDD-glucoseBL V) A& &
ALl ens, RMERFEICH ITHMIAMEZTMAKTHD EHIL Iz, Y NERIF&
ENREN U ERAREEXTFINOCROEY)AHKE, 298, BEKFHICERL, 4°CCH
(TBEV)IAKIE, I7°CICHTHE)IAKDHN20%TH 21, T, BIRENLESSTEOXF
IROVEREVY)AKE, EERAFIIIROVERIOMMELZGFXFIILXOVROBERMEETHS
ONIB1IOmMMANREARICEFEET D LK 2 THS0%BAD L, Chs &y, EMNREER
FHREZNLUEXAFILROVEREEACEONIVBRBSHOREBESIrNETDIEN RRENE
Organic acids generated by disorders of organic acid metabolism are excreted in the urine. Of
them, methylmalonic acid, a metabolite of methylmalonyl-CoA, exerts renal toxicity in the proximal
tubules. Since both renal excretion and reabsorption are estimated in its renal excretion, substrate
recognition of methylmalonic acid by renal brash border and basal organic anion transporters
(OATSs) were examined. OAT4, a bidirectional organic anion transporter located in brush border
membrane of human proximal tubules is proposed to use chloride ion as a counterpart of organic
anion exchange. However, OAT4-mediated uptake of methylmalonic acid was not detected both in
the presence or absence of extracellular chloride. Then, rat kidney vesicles were prepared to
analyze the transport mechanism of methylmalonic acid through the proximal tubules. Almost all
resultant vesicles indicated right-side-out orientation, and sodium ion-dependent D-glucose uptake
by the vesicles were detected. Thus, the vesicles were judged to be able to evaluate the transport
through the brush border membrane of proximal tubules. The uptake of methylmalonic acid by the
vesicles time dependently increased over 2 min and the uptake at 4°C was decreased to 20% of
the uptake at 37 °C. Furthermore, uptake of tritium labeled-methylmalonic acid by the vesicles at 5
min was decreased almost half by the existence of extracellular unlabeled methyl malonic acid (10
mM) and succinic acid (10 mM), structural isomer of methylmalonic acid. Therefore, involvement of
succinic acid sensitive-transporter was suggested in the reabsorption mechanism of methyl
malonic acid through brush border membrane of proximal tubules.
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1. HRRREEOME

AHBAHERCEI TERLEEREEIRPICHHEINS, P TEAFILYAVEE (X, BERAE LEMABRICEWTESHEET
BIENMEND, BHRGIRME ERMEADAFILIOVEERYAA ZEAHE N FEHELNT S0, REE LRMABRICEITT
BDEWT A SR R—E—IZ&BAF ROV OEEREEITMLIz, ChETICOEMRMEEEQRICRE T8 7=
FURSURIR—E— OAT1 ZN LI AFILROVEEDBRYIAH L TRENTF=—H., OATI F#N L= AFIILIOVERYIAH L RESN TN
BT, AT T EERASRIFZEIEICRIB I AT 4 VSV RATR—2—T#H D OATA [CKBAFILYOVEED E B R %A
ST BT1=8. tetracycline &M OAT4 FKIRMEEAULVTERITLT-, OAT4 L. REIZK-> T, MIBERIHILRU B ED 3 %
ICEDEYAH R UHANEIE A A DO TBEEICEZBEHEOVThOFEADOEEHZICEEE5T 5, LHL. s 5ty
AFVDEEIZHDDHET OATA ENLI=AFILIAVEOERE EREINEN Tz, ZT, REERIFRIRIZHS TR AFIL IO EE
DRV IAAHEBERBRITICT 51260, SYMBRME LRMEE/NIEERLz ERLEZE/NEIL, ZETRTHERERILERHEE
R EEHIN., FRUDLIKEMED D-glucose BRYAHZERLI-CEMND . REERIF&IH T2 E A2 I AT fE Th D L HIh
Lfzo SYFBRIFZIE/NEEN L BETHEBAAFILIOVEEORYIAAIE, 2 2. BREKEHICERL. 4°CIZBITHRYAH
[E.37°CIZEFEHYAHDH 20%THo1=. £=. B/MEZENLI-50HEDAFILTOEEERY A A (E . FEEFAFILTOEE 10 mM
FrEAFILTOVBOEBEREARTHS/\IEE 10mM A/NENRIZTEET B2 EISE>TH 50% A LIz, Shd kY . dii R
ERIFEEEN LI AFILIOVEEECEO/\BRBRZEOEEIRELANET 5L REINT-,

2. HREBEREROBE (FER)

Organic acids generated by disorders of organic acid metabolism are excreted in the urine. Of them, methylmalonic acid, a metabolite
of methylmalonyl-CoA, exerts renal toxicity in the proximal tubules. Since both renal excretion and reabsorption are estimated in its
renal excretion, substrate recognition of methylmalonic acid by renal brash border and basal organic anion transporters (OATs) were
examined. OAT4, a bidirectional organic anion transporter located in brush border membrane of human proximal tubules is proposed to
use chloride ion as a counterpart of organic anion exchange. However, OAT4-mediated uptake of methylmalonic acid was not
detected both in the presence or absence of extracellular chloride. Then, rat kidney vesicles were prepared to analyze the transport
mechanism of methylmalonic acid through the proximal tubules. Almost all resultant vesicles indicated right—side—out orientation, and
sodium ion—dependent D—glucose uptake by the vesicles were detected. Thus, the vesicles were judged to be able to evaluate the
transport through the brush border membrane of proximal tubules. The uptake of methylmalonic acid by the vesicles time dependently
increased over 2 min and the uptake at 4°C was decreased to 20% of the uptake at 37 °C. Furthermore, uptake of tritium labeled—
methylmalonic acid by the vesicles at 5 min was decreased almost half by the existence of extracellular unlabeled methyl malonic acid
(10 mM) and succinic acid (10 mM), structural isomer of methylmalonic acid. Therefore, involvement of succinic acid sensitive—
transporter was suggested in the reabsorption mechanism of methyl malonic acid through brush border membrane of proximal tubules.
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