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A ¥y ARIRLIC X RS
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B CRHRRSEREEBE AN - BRI

MEOHFICEEEST2ORMIENMEETH D, TOEBREMMLD KT 1ENaCl
M5, FLUTEERENDONaCIBZALT B AN XL IEELE UTERE TOHE
BEORGCI0THNTHY, ZTOBOMERSEED—D & U TRMERRET + —
R)Nw 2 (TGF) 25, ZOTGFORERANZ A LIECT OEEENKRL HKE S
T3, ZOTGFORENBERARBEGMES v b SHR) FO®MEET ISy b T
EUTHD. LADGFRESICH ST 2 AU > FUAMBICE W THHIENCT DEAL
W AREEORENSHREDEMEETIIN Ty hTHRESN TS, TITHRIER
SN EMEEBTREEICBITE AT > FT AMEORFIZHSNCT 520, BEHIC
BESMERS VEESTSHEL FRET 5SHRSP/m, BIUVEEHERDIEWER
MEOWKY/Izmdk D A4 > ¥ A2 BEEL T, MENCa2TBES LIk 2EE M
LA A U EEEICHT HOREERF LI

BRAERIE A Y > F Yy AL, 10~128 & # ¥ O SHRSP/Izm (BAFSP) BT
WKY/Izm (BLFW) »SEBEL, 20%FCS/RPMI1640 Ti#&E Lz, AERTIE. E&F
IR B TOME AW, BEMEEA 4 BEERE L, Patch clamp2#l iz
SRR AVWTHEELE. MEACa2TEEREMT. 5 uMO14 ) A 2 U REIC X
DEIERI L.

REBRICPBNTWKYDCa2HEFEHCIF v RV OBEEINRS N, SPHEME T
X, CatkBFHCIF ¥ RINOBEEIIRENZN -T2,  DRERIL. SPHERAYFT L
MR TOMBASNCHEBEIC L BRSO RBRENH D ZLNED, MOTERINED
ETHD, FCa2THRFEMKTF v 3 )VASPESE M TRE NizAt, WKY Bkl T
WRENAEN o, FREICLD. MEERNCa2T D EF TSPHERAY F T AfEIE.
WKYHSefi 1 & B3 2F v 3)VEML OFENRE SNz, 2O & b hEMLE
RO EEMFERTSPICBWT, BIEDEREN, RRRDRREFEBEBICS
TEREEEDESOREEERBL TWN5S,
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9844 HMFIANC a’ BB EBMNRUEA + VEEEL/LOSHR S PHR
A vy AN X A RRE

BIgFeE Rk 5 (AFRER AW - BRPWER

JERDFER b e (AR AR - BE2Erge Rl
TUE Bk (RUHSRAEREEBE A - B2 ge R
W T (ORI RS S — PR
PO CIUROREEREE . AN - BRBEERFeR

1. BIEE®

0 FE O FRER I E BB 5 5 DI MIFSNE B TH D . £ 0 BREM 5O KE 4 ENaC
M5B . T U TEENMERNONaCIBEZFRET 5 A B =X LEEE LT TOHEM
EORFSICEDITONTHD, TOBOMERGEED—D L L TRMERNET 4 —
RN 2 (TGF) 2&% 5. ZOTGFEEICIE, AY ¥y LHIRIOINEE. HiEc k2%
EAEBZR (GFR) OFESNEERBEHZRELTWS (1, 2) . ZOTGFOFRHE A
HEZZXLTRCrOEERNEE SWETNTND, ZOTGRD BEH R RES M T
Sy b (SHR) £0&MEETI Ty hTEUTHD, LABGFRAMICHEET 2 AY
EY ATV THAAN CrOZL I &5 RS DB % MNSHRE O & i /EE 5 )
Sy FTHEENTWS (3, 4) . SHREAR AT FY A0 D L5 2 EEIZ
TGFR ¥, FREDREEN LA MERE D TR AN = XL Th DA RN H 5,
UIRE TILEENICEMEEZRET 2 BMEBRFEET v b (SHR) (5) OF T
LREAWICE> TERNENEELT 2METSRET v b (SHRSP) (6, 7) &8
FEL. X 5ICSHRSP DAY > 7 AMIFIDIE 2RI L Tl R IERZIE D AN =
2L EIES TEYSEIGER L THRE, 22 THRIERS N EMEEBEE IS
DAY EY AMBEOBREEHSMCT B0, ERNICEESLER S OEESS P
E&FET HSHRSP/Izm, BLPBEHNE R DEVWEEMEDOWKY/Izmk D A >
FoLMinEBEEE L T, MIRRCASTBELIC L BB L 4 EEEICHT B
EEEBE Lz,

2. BrFHE
2. 15y PERERBEAY >F T AR OIRIEE

BARIEAY > F U LRI, 10~12B8HE (FEH170~200g) @
SHRSP/Izm (BAFSP) RUWKY/Izm (BAFWKY) 25 BEEL. 20 % FCS/RPMI
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1640THZEL 2 (8) o AERTIE, EAKIC2RE £ TOMEZRA W,

2. 2. 1NvFU I TREE

JEEENL & A A > BEERIENL. Patch clampafifasdEz AW THEIE LR (9,
10) ., BESAEIL. EKWICHIELZ. MIENCa2T ERICBI 2EEROE(LEA
FETBED., 0. SHHERET. »DREIZSHENM (-80,-40,0mV) ZRREIZ/NIVARNEL
Jeo EZRRBSGRICIE. -40mV OEE EALIC-120~40mV (20mVERR) 18T
500msD AT v TBESIVAZRE U7z, MIENCaZHBERMNE. 5 uMO14 /<
A2 R L DEIERI Lk,

2. 2. 28R
MRS AR (mM) - -+ - 140 NaCl, 5 KCl, 1 MgClz, 1 CaClz, 10 HEPES, 5 7/
)Va—2R, NaOHTpH 7.3,
R (mM) - - - 140 KCl, 2 MgClz, 0.5 EGTA, 10 HEPES, 2 Na2ATP,
0.05 LiaGTP, KOHTpH 7.21ZF %,
2. 2. 3HEHLE

F—Z I E  BHERE TR LIz, REFFMREIIStudent Dt test D HFETIT
7=

3. BFERER

RS OEEAM (Vm) 1. WKY. SPHEMfETNZTIIHNT-32.1+5.4mV
(n=7) . -32.2+5.0mV (n=6) &RL. MEHRTHRRETASNZN DT,

FhAF )AL UREEOEEN (Vm) 1. WKY, SPHEMIEEhTHICHN
T-9.243.7mV (n=7) ., -70.5+2.8mV (n=6) Z/RL. WRHEICBNTIIFER
EZNR 507z (Table 1) &

AF ) <A YT EBMMBAOCan EFIE, WKYBSRMRRICB W T, ARZEOERR
OZWHEMER SR LN (-3.9£2.3pA/pF — -42.1+4.1pA/pF) . 4tm
EDERTIEIBNASNEN -T2 (-2.2£1.2pA/pF — -0.4%+2.2 pA/DF)
(Table 1) |

—7%. SPHEMIfAIC BT HNAEDERIIBLE RS BN o72M (-3.7+2.2 pA/pF
— -4,14+2.1pA/pF) . AAEEOERICKH L CIIERZEMZFIEREI L (-2.2%
1.2pA/pF — -26.8+3.5pA/pF) (Tablel) .
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Figure HIEWKYHR A Y > F U A OER b L — 2 %RT, Figure.l1 THSM

N, A/ AT VR K 2NME BT THEREMERLZN, SAEEEBRIC
HUTREEEERSTa o7z (Figure.ltoppanel) » 32 bO—)LIZBIT BB b L —
2 EEH - BEMRIE. T hFigure.l A,CITRT ., EaA 3/ 94 > 2 REEI.
Figure.1 B.DIZ/RY ., 13/ YA VRIE T OEBRINEIL. WHEESHNETE K O
KERICMHI S NIz, EEPRSEMNEICI T ML, OmVICBITERLE, 25D
fERIZ. MR OCa2t o L&A, WKYHEAY > F 7 A BN TCIF v X)L D
EHECEFELZZ EERT,

Figure . 213SPHRA Y >+ AEROER L — 2 %2R, Figure. 2 THS Mk
DI, AF /AT VRIBICE B5NRAEERTORIIRI I o 20, AEESHIC
BWTITFEE2EN%ER L7z (Figure.2 top panel) . Figure.l&R#IC, J> ho—

ICBIT2ER ML —XEER - EMHEHFIL, €€ NFigure.2 A,CIZRT . £/i214
J XA 2 RIBERE, Figure.2 B.DITRT ., MEBEMIIA A/ Y1 > VRIBTTEIZY
T hU, -65mVIZBITZRLIZ. TORERIT. 14/ A 2 FEDNmEERMN
SPHMRICBNWTKERTH D EERT,

4. EE

Okudabld. angiotensin II®/NY 7L w ¥ Vic &k 5 —@EDOMBEACa2T D L 5%
WKYR USHRERAY > FU AR TEHREL TWD (11) . FHETIE. MR
Ca2tDEREANYTL - AF ) T7—THBAF )AL AN, BEE 4.L&@ﬁﬂ
RERZRN U, MEACEZTOLRIZED, NEEERIZWKYBHRMETEZI
HAEL. SAmEBRICB VW TIISPHERME TERICEE (L= Bz, AMZEEFIL
KTOVEEMITEWER (-80mV) TRIEEINTWS Z & &, BAKEEDIEE/L
IRENTNBZENS, CIE8ROFEZHRL TS, EfMEERIT. CIrOTESE
fr (OmV) THIESN, BHEAKRVCEMIEREETHD N6, KIBROFEEZERL
Tna,

KFRICBNWT, FRIREMIIARM TEERENR SN2 o7z, ZOMERIT. L
AMEDHEEINTWE N F U T > TEEANEREC—ET S (12, 13, 14, 15) .

R IEER OTGFEERET TEERREIZ R L T BT S NTnS (16) .

CI'F v FIARMALIC L B RO BIE. MENHERIC X 2 A8 > F 7 A0S ERIE
EEREDIEN TEERRENRZENTVWSEEAS (17, 18, 19) . EizHoOn
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DIIN—T, AY X AR OME FEAHMRE AL, Ca?THREFEMCTF v X))
IOWTIELTHBD (20, 21) . CI'F v RIVOFEEACITHED BN >0 LiE
WEEEFAGLTNDIEZRLTWS, K TIE, WKYIZBW TCafkF 4 ClF v
FINOEENTRENE, L L. SPESRMIETIE. Ca?TREHECI F v RIVOBFEENR
SN o ., ZORERIT, SPHEAY O F U AR TOMAESNCHREIC X 2R
DRIEH/E (11) RH2EMDD, BOTERTREZETH .

—7, CalHREMEKTF v )V ASPREsefifa TRE N2H, WKYHRMR TIIRE
Niahorz, Matsunagabld, T4 AY—FD AT F U ALAMEICHNT, fMEA
Ca2t ERITPES40 pS KF ¥ RIVOFEEZE /N F U5 > TiEZFANTRLTWS (22) .
F¥7-. Stockand J.D.5 1%, b NERAY FT AMMICBNWT, Ca2TREEHKTF ¥
FNOBEEEERLTNS (23) . TRUIAEEHA 4/ A > I K 2MEA
Ca2tiEinic k0., MEEEMTHESBL TNEILE—HL T2 ERDND, &
MR B BT D W T X RIS D1 H 200, ARAEnREIL. BT 5 <LAAT
EDHEINTVBKTF v FIVOFEITELIL TN EBDN S,

AREIC L 0. MAACa2T D LF TSPHERAY > F U LML, WKY Bkl & &
135 F v RVEHLOBEESFRE N, O LR £ MNERIE S RROERKTZ
RTSPICBINT, BIEDERN, ARG DRIKEFHEERICBT 2EFIELORS
DEREEERRL TS,
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Table 1 Effects of ionomycin on the membrane potential and whole-cell current measured at 0 mV
and -80 mV in MC from WKY and SHRSP rats.

Control Stimulated
WKY Vm(mV) -32.1 % 5.4* 9.2+ 3.7*
n=6 A
Im (pA/pF) 0mV 22+12 04 =22
-80 mV -3.9 = 2.3% -42.1x 4.1%
SHRSP  Vm (mV) -32.2 = 5.0% -70.5 = 2.8*
n="7
Im (pA/pF) 0mV 22+ 1.2*% 26.8 = 3.5*
-80 mV 37x22 41=x21

Vm: membrane potential Im: whole-cell current *P<0.005
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Figure.1 Effect of ionomycin on whole-cell currents of MC from WKY rats. Superfusion with
ionomycin (5 M) increased Cl- (downward deflection) currents (Top Panel). Current profiles
were recorded over a range from -120 to 60 mV before (A) and during (B) application of

ionomycin. The current-voltage relationships shown in C and D, respectively correspond to A and
B.
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Figure.2 Effect of ionomycin on whole-cell currents of MC from SHRSP rats. Super-fusion with
ionomycin (5 uM) increased K+ (upward deflection) currents (Top Panel). Current profiles are
shown before (A) and during (B) application of ionomycin. Current-voltage relationships shown in

C and D, respectively correspond to A and B.
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Effects of Cytosolic Ca2* on Membrane Voltage and Conductance of Rat Renal Mesangial Cells
from Stroke-Prone Spontaneously Hypertensive Rats

Yukio Yamori, Katsumi Ikeda, Makoto Sawamura, *Shunji Ueda and Kiyoshi Nakagawa
Graduate School Human & Environmental studies, *First Department of Internal Medicine,
Kyoto University -

Summary

vAlthough abnormalities in renal hemodynamics may be crtically involved in the
. pathogenesis of hypertension, intrarenal regulation of glomerular filiration dynamics in genetic
hypertension is poorly understcod. CI- was recently indicated as an important mediator of
tubuloglomerular feedback (TGF) regulation of glomerular filtration by distal tubular flow, and
Ca2* activated Cl" channels were detected in mesangial cells by a patch-clamp method. The purpose
of this study was to characterized the effects of cytosolic Ca2* on membrane voltage and
conductance of MC using stroke-prone spontaneously hypertensive rats (SHRSP) and Wistar
Kyoto rats (WKY).

Mesangial cells were obtained from 11-wk-old SHRSP/Izm .a.nd WKY/Izm by culturing
isolated glomeruli in RPMI1640 medium containing 20% fetal calf serum (FCS), as described
previously. And we used mesangial cells under the primary culture. We applied the patch-clamp
technique in the whole-cell configuration to measure the membrane voltage (Vm) and conductance
(gm) of two strain cells. The cytosolic Ca?* increase was inciuced by 54 M ionomycine that was
CaZ* jonophore.

There was no significant difference in resting Vm values between MC from WKY and
SHRSP. The cytosolic Ca2+ increase induced membrane depolarization and the increase of CI*
currents in MC from WKY but not in MC from SHRSP. On the other hand, the Ca2* increase
induced membrane hyperpolarization and the increase of K* currents in MC from SHRSP but not
in MC from WKY.

In conclusion, SHRSP-MC are under different regulations from WKY-MC. This may be
related to abnormal regulation of glomerular function associated with the intrinsic renal mechanism
of hypertension development in SHRSP suggesting the involvement of a similar mechanism in

human hypertension.
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