Bk s 0833

B PR AN 0D Pt FE i A & T R A A E (S8 LT i S v o0 S AR
DERICHT D0 B RO E A B2 AT

MR FH', H&A e, s E#E®, Farajov Elnur', &R 12

PHRAER PR AR E R R R E AR W24 B, 2 LR N RE 20 B

B OE 1WA Rl Fox OAFEZ L —T 3 Mias TS D2 4 Casr H3HIAE N pH R EEEARIZBE 5L
Z OBRE DA N IIAFTE u‘ocu\:é:%\ ~ D ABBEE IR~ DR EATIICRER L7, A B/ T A S R
TAULDORW BTN I DR UAT Cast 23 E R G- T 22 LR RIBE 172, ABFFEIT, 20D Casr DL VR
TEREL TOIRER A IR %’:ﬁ?ﬁéﬂﬁb\ R G AEDIRREIC Casr 23359 D AT REMEDFAEAREIIL IO ET 2D
Thd,

2. W1%E5E <V AR IR LD BT mTALs A48 BEBEL | BSZBAMEE LICRREL-HH~='2L—&T
P NEFRAATUO, PR NN DI DA TSRS Casr {EENIE/E OIRINZESHIIEAN pH (pHi) D4 {b% 2,7-bis
-(2-carboxyethyl)-5(6)-carboxyfluoresceine-acetoxymethylester (BCECF-AM) z F N TS §-5Z L1280, mTALs (2817
DWW/ M B PRI GE FE D A& AT D,

3. WFSERE R EIRERA AL - TR IR SE SRR R T2V T U NS 4172~ 7 A mTALs ORI pHi 1%
7.17+0.013 (n = 19) 727, Casr {EEN3ETHH Neomycin 13, BHIEPIZE G- L TH pHi 22 bW > 703, il
PEHENTGAITIE, W T VAU EF|EEEIL, pHi % 7.28 £0.015(n=19) £T EH-IH7-, 2O pHi O _EH13, Hifig

Zk Na* @ﬁ?j&&”’gﬂ SN~ H'-ATPase (173 bafilomycin 1 pmol/l Z#¢5-U CHREES NN -7203, B HERID K B
& 3 mmol/l Ba®>" DTN ILT=, £7=. EFIIZ 1 mmol/l ouabain & Sch-28080 (H'-K-ATPase PH %) Z24% 5-
L7235 a1h | sl sz,

4. % 2 SEIOFEEEIG, v AD mTALs Tl MEMANS Cast DMEFEL | & HEMIAIROIE HIZBERERII A EE S
MR L7 H'-K'-ATase (HKa) Z{RHETHZ LI THIFEA pHi D7 LUk, 3720 b IROEBMELEF X328
DHBINEIR ST, ZIVE COMFEREEN S, ZOBIGHTEIRIEA A AR R DOIFAEZ M ELEL . mTALs CIEF I T
Tb\éimﬁ&%ﬁ/ﬁ%ﬁw@%_kh\oﬁﬁ‘%@%‘é EZFEFHL CWODAIREMED VRIS D,

5. 5BOME SEIOHIIETIL, H ~ T A TOMNREERANEER EHR IR DI 7ET 7+ — 3 BHEEIR O
O EDRIND, B TRRLIZIVEE LR ENST72DIZ, KEFRDRND Nuf w7 AR EDET )L~ ZATOfFENT
R0, Fox OIFFET N —TISAFRTHIO TEAMLLUTZIR Y% T IRAE MR8 R COMMT, IEGI DO+ 3728 ETD
e R AT H LM TEIR T, LinL, JROBEEMALDY Casr 20 L CRRETS VD W) ELHERGRER - it FLUZ SEBRITC
ITHEVIRE I ZLITEETHY . ZORRITEASNT, S BEIOMFE TSN IR EE SIS T D720 OB
Fea DT,

1. IZE®N BBNETR T2 2 F D BRSRE DM TR TV VD,
1993 4, Brown H23E|HARPRSS Casr &om—=7 — 5, BT N~ AREE IR E LG, Casr DTG M T

L7z ' 20, BIRME 2HALIC Cast AR T HZEMN HI DB AmF 2 FBROME SNP (G2956T, C3031G, A2968G
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728) DB REATEL TRV B 2R O ZEDVRIZEN TN D,
INHOERARE T, 4T LHMIE Ca fE EHET,
SR Ca fED DS EFA-T DG\, IRME 125340
% Casr OHEFRE D RIBINOHT R THY, B IRAME
Casr DY REA B F R EN O Al I | 3 B L7 FLpf d6 KOV
IRIERE CTH D,

Casr [TFT T CTORME DB W7 L MR ANHE R
B3R L, A~ L DR AT S AL R A (2 81T
% NaCl FFUXOIHIERA BRI MDD ERIFZ, Eh
JL 7 INILE T ORI KT ERIR I LB D,
LU, IREEFEATEDFIEL BN Casr &DJiREAFE 1
BAFRIZRSERARES AL TR,

BT, Fx OMFFE7 Vv —7 1%, Casr 23RN pH FH
FEREICRE G- L, £ OB T A VNI EL 22 2k
Z | v ABBE AL DR FATIZIR N THID T
AEALTZ P, ZO%OBFFTIRTRD D CO,/ EIREEA A4 17
{E T Cl Casr BRI AREHE T HHLINEN S R &5
ENRZ AT, ZOZEIT Cast EIREEIELBEETAE O
ELRZA7R BAFRZHRSARIR L BT Casr DAEFREH DR
R inErEsns,

ZZ T, A EIOFED FAZ TR &AL I 1T DR
PP AL BEHE L Cast DSELEEB G- 92D E 972D TD
FEMZR AR A [ X | Casr 23R ERTEA LIS O [ B2 3R £
R THLEVHRIRAFEA T 5252 ED HELT,

||

‘

J
1

iy
i

i

| dlli
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I“ll

2. IRF&E

ARMFTED FEZ & 72 2080 I B BE R R A E ke SRR R A
UWHEREN pHi ORIETL, L FOZ ESETLT,

Koy B LOEEA B BB IRE L7z C57BL/6 vV A (H
A JLC, #ER) %, 50 mgkg Db LE 2 — L EREN
TESHZZVRRIL M T C gl 2l o0 S hi L.
Hepes FEE )7 /WVIRHIZ T, B L IR T LIS FERBERL
B FIZC, Sedima A EE L7z forceps (2~ CTIRAIE OB/
A/ oT,

A BEIOWFETIEL, vV ABRIE SME LD K~ Lo
AT mTAL Zfi§H L7, mTAL i, BHEEMEEN
JEDEEHZHLZEL T, MEFOFIRIZI WIRIIZ R S
IZXBITEDHZ LG EIRBMEE T CRAIUZE R E O
TEIINA TN HBEZRAT 572, IR £ 27 A MORERIC
SN, TNETDEL DT 0P =7 MIB W T
TITHRE LR B THDHZ L7 DR R AL &7
BT HZEICIVEEDIR LA IR ATV TRY, RERRR
IZBWTINGE PR T DM BN T2 o7z,

HEESNTZRME 777 A MI, EH O transfer
pipetten (28> T, BISZEAMEE LSRR E SN ISR T v
N—=Bsi, B 2 (SRR 57200 N B
PRADE FETHEE I C E DB BB L OSMEMZY 7 v
TR CHREFE L= %, X 2 O FEITIE, EERICH WS IR
FMAEFEE FH o — AL glass pipettes DEESSE G H ThHD,

R
—-

b/

o

‘.f/

[ T Ao e Ll g N —
— . .
[ S N AR . o o -

X 1. ~7 A 10D mTAL )N BB D FERE
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X 2. FRADE U B BERE TR O

WIHI D pipette IZPNEE 5 2>5 10 pm, MO pipette [ ZPNEE
#4920 um T, P pipette 73 JRAIEE EPNIZHRAS AL, IR
g ARITIMAID pipette (2B [E TS CTHEBRRINE
A DI E7e o TS,

£ 11iE, A BRI WS FE DU IR DR 1~
L7z, ZNODIRROM A E FRAE RSN IS TLHE
HZEIZID, JHPHD Na™ R K™ Of iz ZE§5Z8EL
72

WIZ, JRAIE RPN O pH (pHi) ORIE DT FHIEH
~O pH B M TR DEAEAT -T2, mTAL B A
M, BISLEABEE EOF o= IBENZ%. 2 ul D 1
mmol/l @D g £ @ 2,7-bis-(2-carboxyethyl)-5(6)-carboxy
fluoresceine-acetoxymethylester 3~ 72 9> % BCECF-AM
(Molecular Probe, Eugene OR, USA) ZiafRL7-V 7L
HRIZK) 30 o HBEFES L, MIIEPNIC BCECF 23REL T
trap SADHLIITEBRUE(F D e S 172, Incubate SAL7
mTAL PN BCECF D HOIE 490 nm #5440 nm DJih

FHAT XL THREZ S 530 nm TOHEOFREE L L5
EWVWIHJFERIZ - T, Aquacosmos System (Hamamatsu
Photonics #, 1) ZFHWTCaL B —XDEA A—
fEpTic kxR Iz, B 3 12iE, FEERICHUNERS
ToIRAE & F D% BCECF ZHIfRNIZE AR I
JERPEILE DG LU TR U ST RS O B E %
R,

HIRR PN B A S 7= BCECF (2% pHi #E5HE~D %
¥V 7L —a03, 20 NaCl, 118 KCI, 2.0 KH,PO,, 1.5
CaCl,, 1.0 MgCl,. 10 Hepes. 5.5 glucose. 5.0 l-alanine (3~
T mmol/l) & Lol 7 /R Tl ThdL, IR @ pH
Z AN ClRl—(b 3572812 7 umol/l ? nigericin CHff
iz H Zia ke Uiz B CL #iHk D pH % NaOH THi#&
ERANRI AL sy o gl

FER SN T=ZF DOt TOFIKIT reagent grade
T, PR CRBR) KFiES iz, AR T, )T
DOFEFHE CRBLSNTZ T —FI L E AR TH

-83 -



R 1 U NEEEIR S RER

EBCRISAWTREBTIR LA — 5

HEPES-buffered

CO,/HCOj5-buffered

Standard Na'-free K'-free CI'-free

Hepes 10 0 0 0 0
CaCl, 1.5 1.5 1.5 1.5 0
Ca gluconate 0 0 0 0 5
NaCl 135 115 0 117 0
Na acetate 1 1 0 1 1
Na gluconate 0 0 0 0 115
D-glucose 55 5.5 55 5.5 5.5
L-alanine 5 5 5 5 5
KCl 3 3 3 0 0
K gluconate 0 0 0 0 3
MgCl, 1 1 1 1 0
Mg gluconate 0 0 0 0 1
KH,PO, 2 2 2 0 2
NaH,PO, 0 0 0 2 0
NaHCO; 0 25 0 25 25
Choline Cl 0 0 140 0 0
Choline HCO; 0 0 25 0 0

BN mmol/l.  FEFTIE 95% O,- 5% CO, HAIZTHIFASIL, pH 139 ~T 7.4(377C)
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X 3. mTAL O NERi & BCECF O EHIDEIZ LS pHI

HE D TR

., ZALDOA EMEIL Student’s unpaired t-test CHRERES AL,
P23 0.05 Kiifi Ch oYt a A BN S LM L7z, 37
T, OWFZEIE. ALK T R B R e R m H % B
DHARTAAZLIZD > TRRAID FIATONT -,

3. ARHER
(1)HCO3/CO, BEHRDEFEMN Casr DIERIZRIFT
FEICET S5

AR O b BE ML 2o Te DI, ZVETO
Fex OBFZETIT R 720 -7 Casr (X558 bR R
Fligs |64 AR Y, HCO5/CO, #R M R DIFAE F T
FBEETED LN B REF T 5T,

41%, fRFM72 HCO,/CO, FE M R D Casr 12 L DM
W pH ~DAEH O#ifiiA 759 mTAL T? pHi D2 bA#%
RE R LT RS R Th D, mTAL (2B W TEENIC
FIEHEN TN O HCO5/CO, #&E Rz bRET DL,
pHi 1349 7.1 2D 7.4 ~L2%7e ERARIL Tl a
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HIRBETER T 2, ZORMEIZIBNT Casr ORFFEE  ~_EZLIZ pHi 1FE T T 20 Tidzed, B 7R5R0 B 5
calcimimetics "Cd% neomycin (Neo) Z 0.2 mmol/l L&  F7ebBARINT L A bE R Z T ZEBHBNERST,

ZB DL BIR5E pHI MK T35, Z0H&IE,  (2)HCO;/CO, EERIFE FTH Ca”™ & calcimimetics
T TIZLLRT DT 2 DRFFERE R DD EID AL, ZDZEALH Neo O pHi ~DZhER

Cl DIFAEIRAF T DZEMFEA STV D, Ll 2D INHOFHUNEREREMEZ T, Mgl Ca™ <
% HCO3/CO, fEE R AT TIZHE T &, pHi 1XFEERB  Neo @ pHi ~DIEf%E, B 5 DT ERFILIZ, /33 A
BERED Z L EIRITIR N U TR e R IR IE A TR 95, DI, MO Ca* % FREEHE, 2472 pHi O 1
ZL T, ZFDOIREETH A Neo ZILRMANIEE G T5L, L HBRHENT, RICHSRIT SRV B BIOC T eI

Lumen | HCO3/COa- free Hapes bulfer
Bath | HC O3 /COz e Hapes buler |
Balhs Neo [ Neo |
pH
74. s
%MM\W“#MWM\
S
71 \Mtw,' W@,.
- mm*‘l'"ﬁ'#m
o
68 |
0 5 10 15 20 25
Tine (min)
X 4. HCO;/CO, ¥EfE 52 DAFAENS Neomycin O pHi (2 &I 3 52
A B
74 TA_
Ca™ 3.5mM| {B) Neo 0.2 mM| { B)
pHi pHil

T2 | 72 o
- M
/7

79

pHil

T2

70

NeoO 4mM| (L)

T T
10 Timedni) 0 5 10 Time min)

Neo{4mM| {B)

)
P
’

10 15 20 25 Time (min)

5. st Ca® F 1O Neomycin ® mTAL (235155 pHi (2% AR
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AN Z 72 Neo THBIEISHLZ0N, B EMIZ Neo 20
ZTEBRITIE, 73500 C DT EL pHi O BIT RGN0 >
72 L EDZEM 5 HCO5/CO, FETE R AF1E F Tl
mTAL IiARHIAENE EIZAFAE T2 Casr BITHANTRY Vil
NT VA E R T Z e LT,
(3) EREHEAAME £ DREEMHLHEIBE Casr (2L% pHi
R ORBRICET

Casr ([ZEDHBANT VLR E DIH7a8FCHI &

_éﬂé®7ﬁ>%$ﬁpﬁ’$57‘_&> B RN I AF AT
ZENEZHND K FEO IR O B0 A BRI

*ﬁa#*@“é_ 1%, Casr 28 mTAL (2B W TIRERMAL LB
B2 BIRE RO EIDE LN TS ETHETHS,
LIRMZZiS 7z HCO5/CO, FRERIEFAE F T
Vﬂ@z@ﬁﬂ: ZOUWTI, B x RIRETORE R #R R
Rk L ERET 200 Tided, LAMEANIZE TS
pH ?ﬁﬂan%i‘%f\@f/ﬁﬂﬂT“E@’é;&iﬂmﬂﬁéﬂfb\f:zﬁ\ S
LA EORIEN T VAV B2 DB 2R3 L9 s
REFEHERFNRLENZ D,

X6 D/ AT, BRI EICFET 585
Z HivDH NHE3 #is {4 (Na/H 2S5 (4) <° H'-ATPase
(H" R 7) &AL T Casr DNEWE~OER WA EHEL 7=
FEREL TRIBIN T L A EE G E I THDO0E )
EHLNZT D20, s Na" 23~ CBrET DL

DOVERZEIESE, 20 T Neo 25lENT VAV L%
R T M TEDMERGELT-, 73 A OfE R B
OINRZ L ZNHD FEERSAMF T TH Neo [XRIFRE DR
W B EEBIEEZ T ZERHLNERD, ZOZEND
NHE3 <° H-ATPase |Z Casr DIERIZEEHL T vianzd
DRENT,

— 5 AFENRE 2 HND H/K ATPase DT /LA L~
DBAGAERGEH 2720 BHENO K ZBREL ., &R
fafE Eo> K" T+ /L ROMK 2°50 K" OEE~O ARG
ZfEILSE D20 Ba® AF IR 5 LI 5AHIEN
TNAVERE DI D%/ 330 B ITRT D
IR LT FORERIIK DT EL, Casr 128 ATV HV4E
MEFFERIZHERL, SN Casr [ZXAMIBNT v
FENERERM D K 2B 5 CTHY, Casr M
eI AR EE o> HY/K ATPase {3252 &1280,
HCO;/CO, FETE R AKAT T DRSS . T 7 bR
Fi B DA HE RS T TS ATREME DS SRR STz,
(4)EREN Sch-28080 ALV ouabain #5(2k5

Neo ® pHi LFZNE~DINH|

Casr AVEFEMRFIEME o> HY/K ATPase ZfieiE4-2 a]
BEMEDS T RENT-ZE05, HY/K ATPase % ELEEHIHI L 7= 4%
417 Neo |2 1% pHi Lﬂﬁiﬁﬂighé#k“ﬁbﬂﬁﬁ%ﬂ”é
720 K 7 BLOK 8 »ZE<, mTAL EREANC

R, bafilomycin 2 FENIZHR 595281k >Tiliss  ATPase BHFEIREL THIHILD Sch-28080 3%\ M ouabain
A B
ApHifmin ApHiAmin
by 0.4 mM Neo by 0.4 mM Neo
= <
+020 - % +020 - 0.9
+0.15 +0.15 -
+0.10 I +0.10 - I
+0.05 | +0.05 |
S ] A I I -
0.05- 011 002 0.12 1005 0051 11002 -0006+003
(n=19) (n=5) (n=19) n=6)
Control  Na'free lumen /bath Control Kffoe kumen
1M baflomycin lumen 3mi B fumen

X 6. ‘&ENTO[Na" [RZ+bafilomycin]d DU NE[K' BrZE+Ba> 11245 Neomycin @ pHi b FAEH~D%hH
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ZP L. ZISDTFELE T TD Neo D pHi (kT H1EM %
REtLic, ZNHOROREN T — X TRENTZLIIC
WTNORERL N H F S pHi 24EHRICIK TS E5L
EBIT Neo (285 pHi @ EFZ8RENHIT 22 EMRS
72

INHDFEEFRIDIDEHERIIC, mTAL O LR A
fE EIZAFET D Casr 1X, B REMIFRARIE LICFETD

H'/K" ATPase ZEBRAVICAEHET DI, BEHLUT
IR ERA A BRI DR AENZ D72 D R~ DR Sy
WAARHET DT EDRRBS LT,

UL EOfERE & 2 1CEld, SatHefiiir a1 o7,
FROFERNOIBN2L9IZ, Casr THhD Neo 1%, NHE 72
EO Na™ IRTEMERIBE N 7 v A VLRSS H ATPase (12X
DRERANT VA VIZ L > TA RIBLE ST Bl A oL

TWAHDTIFRL, BN K OIFEELEET5 HY/K'
ATPase Z{EHET A LIZ L THEDOIEHAERBLL TWAD
EOSBHRE I RENT,

4. £ =
A EIORFFERCRIL ., ZAVET Casr DFRE IS L T
WAHAIZ, ZOAFMERANTIC Ca IV H RO

RZIUTEEL 72 NaCl FRIOBROFMEI LB 2 5T
WeZ EIZRIL T, Casr SR OEEPEALEERE B (K2 B
HEFT DLV TN FETITIIBZ DI TV o T HT LU
ez, o AN TEE AV CEBRERALZZ 8IS
2o

AEIOWFFETIL, REBRIERNZ LI, ZDOEHDS
DRFED H AR5 T AIEEH LTRSS, &

[ 20 prid Sci — 25080 (1}

Neo | (B}

74

68 |

74 S M WMMW

15 2 x5
Time (min)

7. EIPEN Sch-28080 #¢5-12 % Neo @ pHi L H-2h R~ il

1.5 midounbain {L }

T4

68 |

L Neo | (B}

Time {min}

X 8. &MEN ouabain $¢5-12J5 Neo @ pHi _EH-ZhF~D
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3 2. mTALs (23513 % Neo @ pHi (253220 S DRt ik

Solutions n Initial pHi 0.4 mM Neo-induced pHi ApHi/min
A) Control bath 19 7.17+0.01 7.28 +£0.02 0.11+0.03
B) Ambient Na'-free + lumen Baf 5 6.96 £ 0.04 7.08£0.07 0.12+0.04
C) Lumen K'-free + lumen Ba*" 6 7.05 +0.02 7.04+0.03 -0.01 +£0.03*
D) Lumen Sch-28080 6 7.07 £0.02 7.08 £0.01 0.01 £0.02*
E) Lumen Ouabain 4 7.06 + 0.04 7.09+0.03 0.02 +0.03*

A) Control basolateral HCO;/CO,-buffer

B) Ambient Na'-free HCO,/CO,-buffer and 1 pmol/l bafilomycin added to the lumen

C) Luminal K'-free HCO5 -buffer with 3 mM/I Ba>"
D) Luminal 20 pumol/1 Sch-28080
E) Luminal 1.5 mmol/l ouabain

Values are mieans + SE; n, number of perfused tubles; pHi, intracellular pH. *P < 0.05 vs control ApHi/min.

DI H R IETRE R DT EE LT DR R 7 oA
THHIELHALN L2572, mTAL 1L, A RHE T
WY S AU > T B IR IR D 25 < % BN 3% B Bia et
Flgnk w7 A REL TR TS °, Z ORI,
T IVR AT m | vasopressin, growth factor, &R0
It Na 8728 TEALT B2 ENMSN TS &5, Ahn Bl
1996 42 mTAL (239032035 colonic H'-K'-ATPase
(HKAc) WFETHZE% mRNA Ofita i@l CEAL
72 % ZTIETIVNETH, D ouabain X Sch-28080 Ji&
ZHBIOK EKFEMEE2EL T, 3D K -ATPase D1F
EPRBREN TS T2 TR, EICREREAEICY
AL Sch-28080 MDA | 1T AL I pRA\E d6 O
AL ORW AT, LTI AT KT RZ O E
HEAEIZENENIFENRIRIN TS, S EFEAX
U7~ Casr R {EME H-K ' -ATPase 23 FERRIZE D K -ATPase
U200 THHIE,. ENEND
H'-K™-ATPase O /v 7 UNET VIl % R LT fifhra
BORERNIATOIZEM LB TH Y | ARMFFER RO FIAEAIIT
LD H'-K'-ATPase 2% WA T2 LI 7200 i e
DIV, Z D Sch-28080 X2 ouabain FSz MEMSIE, T Y
DO A[EEME° HKAc O Al REME A BiHR & L7 WF 500D B BE 23 24
FLEZHND,

T3, Casr BIROBEMEAY EIRMEA A T D
RAHEZATO DM EVHEBRE RIZ OV, BIRFR T

XM E 213700 UL, feb B 2 BB AR E R
1, R ISR D41 Ca*" OFSREE DR, 772
OHIROIEMALIZ IO E NI T D56 O AiE B3
HEVIBZ ST Db o EHEREL T UVMRELE L TR TF
D ThHAHY, ZIVET, IRIBHEHREOMHI 2728 & Ca ML
JETEIEFEIEINADNENITEZDONTEH, 4T LHA
PRIREZ DL TODDIT TRV, A RO RERIT,
PR DO PG 1B S REL OEdEL . Wb A A1k
Ca DR OVEfREZ FIF 51012 A7 AL T
BHEEFZ 2 T-Lx | T Casr 1T IZBE NI D
ATEANRI DT D DEE A L LT, b THEREE
ERIZLTWADTIEROIDEHEGHTHZ LT L TR A
HTIRWHDENZ LD,

5. §4DRE

A EIOMIGE T, BHIAME N IRGEA HED H T E Th
ST (1) Nuf ZFy R~ T ADERET V2T
Randall’s plaque & Casr OB 32T, (2) IR
TR AN AR R PO T RS A IESE 25 0 SR
B LRTO Casr OIEBLEF LEEREE T 12OV TORET,
(3) B G AE OIE BRI LD MR G LB AR B O FH
BAMEHTENYD 3 ODBFIERREDS, 4 I LIRSt 5
BROWEEMEIZ R EBREI, LT LB REREL T4
WCERZ KDL DTENTE TR,
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Atk ZNHOBESIZEREIC S TR I
TeZ LIZE - T, R FERE CTH LM A IEDFHTREL D EIfR
BT 2LV LA~ EBIL TV EEELITELE
Y,

B

AR OZATIZHTD, EERBFLL TRERE#BZ W
TN TN RIS A LA FRFNME - S AT L, 1< IR
WzLET,
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Molecular and Pathophysiological Analyses of Extracellular Calcium-Sensing

Receptor in Renal Tubular Acid-Base Transport and Urinary Tract Calcinosis

Yoshiaki Kondo !, Tetsuji Morimoto * , Naonori Kumagai *, Farajov Elnur ' , Noriko Sugawara >

! Tohoku University Graduate School of Medicine Department of Medical Informatics,

% Tohoku University School of Medicine Department of Pediatrics

Summary

Among the roles and mechanisms of the calcium-sensing receptor (Casr)-mediated phenomena, little is
known about the contribution of the Casr to acid-base metabolism in kidneys. Hypercalcemia has been known to
induce urine acid secretion. Recent findings strongly suggest that Casr is indeed involved in acid-base
metabolism in kidneys.

To test directly whether Casr is involved in medullary thick ascending limbs of Henle’s loop (mTALs), on of
the major segments for bicarbonate reabsorption, the effects of a potent calcimimetics neomycin (Neo) on pHi
were analyzed in the invitro miroperfused mouse mTALs.

The mTALs were incubated with 2,7-bis-(2-carboxyethyl)-5(6)-carboxyfluoresceine-acetoxymethylester
(BCECF-AM) in HCO5/CO,-buffered solution. The baseline pHi in the mTALs was 7.17 = 0.013 (n=19). Neo
added to basolateral solution caused a significant intracellular alkalinization (pHi -7.28 £ 0.015, n = 19), whereas
Neo added to the lumen did not change pHi. The effects of a neomycin (Neo) on pHi were analyzed 1) in
ambient Na' free solution with 1 umol/l bafilomycin adding to the lumen. 2) in K'-free solution with apical 3
mmol/l Ba®>"; with luminal applications 1.5 mmol/l ouabain and 20 pmol/I sch-28080. The effect of Neo on pHi
was inhibited either by luminal K" removal or by application of a specific H'-K'-ATase (HKa) inhibitor Sch-
28080 and 1 mmol/l ouabain to the lumen. Ambient Na" removal with addition of 1 umol/l bafilomycin to lumen
did not affect the effect of Neo on pHi.

Our results strongly suggest that H'-K'-ATase is expressed in the apical membrane of the mouse mTALs, and
is activated by stimulation of the Casr in the basolateral membrane. These results imply the possibility of
pathogenesis of nephrocalcinosis due to disturbance of acid secretion/base reabsorption via H'-K'-ATase in the

mTALs.
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