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REFE AL C GRIARTERE) BRI L T\ oD, 2 E T, ELRIIE IS8 Ve A
—xaAR. I LD NaCl B EORTZEIE, 4 NaCl #iik I i BRI FLEREHM/N
PR T NS, 728 B A DR T, BRI L AR E S
% NaCl B RO TETHEFE OMAT 28 | AR I AP TR THI, RERRREDT
TEfe 09, —F ERLRARE OISO, MIFRIEAREDS leaky 72 BB TIE NaCl ORIHIH
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2.3 B RBAYSRAT

2 BED~7 AR L0 BAREL 75 AL JRAIAE S2 27 A M 146 mM @ Na, 120 mM @ Cl & &
Tp 300 mOsm/kgH,0 DIEIK CHETRL , £ ERBAL (V) ZRIEL ., 2 FETHEL 72, KIZ,
B D NaCl #EE%Z 50 mM J& 5 L 72K (sucrose #M %, WK DIRFEEZE 300
mOsm/kgH,0 (ZFRE) D Vi OZEALIVILEENL (Vd) %K% | Goldman—Hogdkin-Katz @
KV Nak ClOFEMEDLEZEHL, Na B BIEMEN D>, CLIBBMEMBILERET LI,
ZD Vd SRR D Na/CliBER SR RO L QODINEIDETER T D721, B
5% Na Ao 7 BB D ouabain THNHIE BRI NaCl i EE% 50 mM b L7kFD Vd
ZRE LT, BRI NEDR (100 nA) Z@EL, 77— 7 WVEITICED, B EREGTER
HUTe, BRIz, 2 B~ AR — DT 24 BB L, JREMIEERIL, AR
D Na/Cl Bt S BB 2 A D Na/Cl EEIZHEBL TOE1EIDERFTLZ,

RRYIE W E S
3.1 T RBROMRAT % R
ATV S A DY EE UTZBIRO RT T 4 A OB TIE, WT w7 REH
LT, KO =T AIIEIEICE LW EERBD 2RI T, T RME BT 27V —XT757F
IR LA EEG ., BEY A SERE T, KO <VRIZENT, WT =T A&k
WKHANSY 7 a BFIET DL MRS, WT vV RS T, KO =7 A&
ELNWEITFRD LRI,
3.2 HERBROMRAT RS SR
ITALIRAE S2 &7 AL M B - EWRL | B PR D NaCl #2EE% 50 mM Bibd &, WT
<7 ATl Vt 28 positive deflection Z7R T DIZHKIL , KO =7 ATl negative deflection %
TRLUTz, Vd b, FARIZ WT <A positive defelection, KO <=7 AT negative deflection
%7 L. Goldman-Hodgkin-Katz DV, CLIZR$ 5 Na DFBIEDLLEE 5L WT
<7 AT Na BB BN THHDIZH L, KO Tk CLEBMEERL Th o7, FEiliaiks
% ouabain THIHIL Th., BEED pattern Z7R LTz, o TC, LD CLIZHRT 5 Na OF iR
D MRS B D Na/Cl SR EE L QWA ZERALNE R o7z, #&_ERIE
PiE, KO =7 AT WT IZHL, R2E0IMER LTz, B2V 7 F2 AIE TS B Na HEf,
Gy CLEEIEED 2 BECHEZEZRDRD T,
7B, ZOREETHRNRLT —H XL TRBRERFOLOTHY, KHZHANWLZLEN
TEpIoTz,
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ra—5 4k 4 FEERAO 23kDa DEB T, FA MY /i av OEESTEEXD
NTNB, D72 20 FEEELL LT 2 AT NRES I, Mk, MR RANCHEILTH
B, e, 1 OO TEEO I a—F 4V NREL TN, 7a—F 42 2 [XBIEE AT
SR, BIECILEALRME , MO~ O FRMICREBL TS, & ERIEF AR
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{rm=F 41 L4ZRFEFLTY \BEEZEMIA (MDCK cell) (27— 43 2 Z i@ FBHRIE
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BT AR o T IELRME COrn—F (2 2 BIGFOXRBIZED Na/Cl FEil
P B BIEARD Na/ClLEEIC I EEFEBLRNZERH LY ERLIRME X
DEEALD SRS £/ A P TREL THDZERB DN,

5.5 % DA

Da— g 2 B SRR O R B Na BRIEDHERFIZE D X572/ T
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2 rm—F 4 10, 11 BRBELTRY®, 7u—F 41 2 EOMEIERAbEIRDI b IS, &
o ra—F g 2, RIEREICE o TOBAI AL O FEEEICHFEHRL TRY, TR
W 1T B~ T HERER L WA ITREMEDS B | IRE T E TH Do
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Modulation of ion selectivity in the proximal tubule paracellular shunt pathway by

claudin-2

Shigeaki Muto, Yukio Miyata, Shoichiro Tsukita
Department of Nephrology, Jichi Medical School
Department of Cell Biology, Kyoto University Graduate School

Summary

Claudin-2 is one of the tight junction proteins expressed in proximal tubule, but its
role in paracellular shunt pathway Na/Cl transport is unknown. Therefore, we generated
mice lacking claudin-2 by gene targeting disruption and compared morphological and
functional features between the claudin-2 knockout (KO) mice and their wild-type
(WT) mice. Light microscopic findings exhibited that there were no significant
differences between the two groups of the kidneys. Both ultrathin section electron
microscopic images and freeze fracture replicae showed that tight junction strands
indeed existed in the proximal tubule from the KO mice, and there were no prominent
differences of the proximal tubule tight junction and proximal tubule cells between the
two groups. Next, we isolated and perfused proximal tubule S2 segments from both
groups of the kidneys to estimate the permeability ratio of Na to CI. In the tubule of the
WT mice, when the luminal perfusate was abruptly changed to the low NaCl solution,
transepithelial voltage (Vt) deflected to the positive direction, and the tubule was more
permeable to Na than to CI. In sharp contrast, in the tubule of the KO mice, Vt deflected
to the negative direction upon abrupt reduction of the luminal NaCl concentration, and
the tubule was more permeable to Cl than to Na. The transpithelial resistance in the
tubule from the KO mice was significantly greater than that of the WT mice. The
fractional excretion of Na or Cl was not significantly different between the two groups.
We conclude that claudin-2 contributes to Na selectivity in the paracellular shunt

pathway of the mouse proximal tubule.
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