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SHUED TV D, Thbh, KIDET., OF ) IIGFRIET I ) NaRHENE T 2tET %
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L ERE, BERERANGTR] ~ 208 A BURIRAC ) % TR IO BEIELEA TH ) . T OBMIFLITZE
RAEET D ERORR IO BEED R AL 72 1) . OB EMRE 7 HHMTEE3EE 1
WA ERLT20 AY ~ ¥ LHIHE % phosphae-buffered saline(PBS ) TEHEr L 727, 0.5mi>0.25%
N T B EITC T IA v F 2= b L, 45mDEFE 2 IR E Ry 74 ¥ 71T
L b MR R HIBED B L 720 1090 P D IEEE LA AR 2 AU B L0 D AT Y LA X
S aBE L TR I L. #MC L7 S HICHMEZ D 5 E1310anEE 7 L — M5
10°/7 V— FOBETHI2EE S, MIBMOBRREIE. DNAGEROREIERY 2546
1396-multiwell culture plate. (Coster, N0.3596) (210 HFZMelDEERE THHMU L 720 2B, XV ¥
LHIRETH B & & OFEEIIAARESEMEEIC & 5 hill and valley BEDIEFERZRE & BE 70 stress fiberDAF
16, FEEBOEHUREC & AP idesmnf A UCIH I EEA BT 72 2720

2. 2 AU AMlEOMEEEE ORIE
FIEEABL L7241, 248, 44CE D A3 ¥ ¥ AR % 96-multiwell culture plaie (Costar,

N0.3596) (210" KHAgwel CRE X . 20%FCSHRAE TR % 552 L LU B wel N OAIfE e B
L72o AH ¥ AED% 100 1 10Dphosphae-buffered saline(PBS) T2[BIBEHH %, 50 41000.25% b V)
FIVEICTA v an— kL, ¥Ry T4 V7L ) FBEGERL 720 #FZZU3Burker-
TurkE T CHISE L 7o MERRRE IR SR A X By 72 e DB L7co 720 iERT
OV MR R ISE L NBAAREINOR, 5 e VB S flfgnsa > 7 v e R E A L,
a v 7 VI NEEOMECE KD 72,
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Hawel i X, 13T > 7 VLY MCAEFHE, *HbhymdneD L) AT L) DNAGHCE
LT AV LM% FCSEERN RPMIIGA0 T3 H fIRE 2R, H5Hl % phorbol myristate
aee (PMA) % VA L 7-RPMIZATE0 1 112 B L 248511410 . 100 > H-hymidinel&HE (10 .2 i)
RIINLT70 & HICURBBDA v F 2~ 3 YTk, 100 10PBS T2MEEEE L, 100.1905%
richloroacetic acid (TCA)k | TIOATIREE L. & 51210041005% TCATIEZESH%, 50x1 IN
NaOH % 780N LR 2 % U770 S0p1 IN HORGSI LA, Wy FL—Yava s
5 )V ACST 10mlFh T HiGEE 2 I L 720

2. 4 ANy AHIFIDNAG RO M EVEENA A STIEEORIE

2. 3 THh~7-0 & [EkE7: 51 C96-muliwell culture plate. (Costar, No.35%) (ZIZIZT ¥ 7 =
v MCAET L72 5SACE A9 v Ey A ML % F VT HohymidineDHL Y sAA (25 2 5 MUEVFE) 14
YEORBER Tz 2. 3TOPMADMND Y I, METENWETHLT ¥ FAT vV
I(A) . 7IVE=VRYTLy oy (AWP) Ty Py r—1 (ErH) 2f#AL
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¥ MZEF L7z 5B X2 F LM% AV T HotymidineDEL Y AR 252 B Cafiis <
=V ORRE Tz, FCSEAINORPMIG40H T3 H RIEEEE %, 10%ECSD 3 BIRBEL 72
WIREE T Z I ¥ v DB A HIE LT,
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3. 1 A UFY AEEER O

24CH. 31tH. 5AEDSHRSPAY ¥ £ AMIELE WIKY A~ 3% AMHELIC OV T20%
FOSTFE T CORFGIIE L LB L7z I OMUCT S SHRSP A 7 AHIHIEEO
WKYX > 7 SRR U TR B L AMRaEEE D TLtE % 7R L 720 Fig-llZ DT 5LHE X 4
¥ Y SRR OEIER L & WKY &£ SHRSPTHE L AER 27T LR OFig I AR OAEXS
HERLEZDDTH D, 1 BE CIEEEEIIS VDL DD TIZSHRSPA H 57 AR
WKYA Y2 7 Llfa %L 0% <. 2 HELMZIISHRSP A 4 ¥ £ AMIFIHASWKY X H
¥ LMEE L ) RERICE D o1z, 1T OFg 1BIXFig1AD 1 BE 2°5 4 B BOWKY,
SHRSPX ¥ > ¥ Affifia#i & chei 1 A BOMBIEIH T 5/5—+1 > P TRRELIZ LD T
HY. TOWAE3 BELBEWKY AV E LML L ) SHRSP A ¥ 7 AMOEI G E
WRE Do o SSHUEAENA & ) MRAENIRT & BHET B EWKY A 2 % AR CIE20R5
ThHHOIK L TSHRSPA Y ¥ ¥ A TIEBHATH ), SHRSPA ¥ ¥ LN
VB A SV ASED 0Tz FEROBRE R 2B MR T1T72 - 72#ERISWKY & SHRSP A 4 >
FU LMFEE N EISEER & 2RI TH 1) . F 72 SABMILTIEZ I 2 988ERT & 408 T
H Y ABUZADH 5 FSHRSPA 1 > 7 LIS OMIR NI O 5 2SWKY A 4 2 27 A
B L TEWE EDBHO D E e o7z, F 72 RBRE IR L 2 4 B 1T DI TWKY A 4
¥ AMEHS, SHRSPAY Y ¥ sIlaE bI4E< 7Y, 2 OIEARAEI B TRV &
BHOBE T o720 S 51T, MRIADHEIGH BN 72 B W% T Y TV Y b OIREE &
i, AV TVIY MEOHIEE L 1o Fig2h 2 OERT, METL722. 3. 5/CH
DFRTORBTI Y TNy MEOMFIEIIWKY A 4 > 7 28I L TSHRSP X 4 >
F LML BN THEEILE o7,
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3. 2 AN UEY AMFEDNAG DRIV AR =)V T A 7OV IO RIE

WKY7: 5 UNIZSHRSP A 4 7 AHIEOPMAIC & 5 DNAS BRI & HestL 72 (Fe-3) o
WKY. SHRSPA > ¥ AHIRAOV U BV T b PMAREE AR T DNAS B TUHED SEiEs
SNIAS, 1~ 100ngmlDIEHE FOPMA T |2 A E 2 UGB R0 bz, $7b
HLWKY A2 5 AMIE T, 10ng/mlTIIAE L TTED 2 < 100nghl THID TR B2 TTEDS
0 BNz DITHF LT, SHRSPAH ¥ ¥ AR TIZ S Tl Ingml TEDTHEREETH Y |
SHRSPA ¥ %7 AHIRBIEWKY A 4 > 5% ARBELIC b LPMAIZXT S 2 SUETED TS % &
LA E o7,

3. 3 AYTUFY AMEDNAG O M EEENA - FUCEDflE

WKY7 5 UNZSHRSP A 4 > ¥ AMIBIOMETEBAHE AL, AVP, ET-112 £ 2 DNASTR R
EGE LB L7z (Figd) o AIIZWKY. SHRSPA 4> Fv A MOV IZB VT H107°
~107 MO R TA B2 DNASBIBER G2 R S %2 00 720 AVPIZWKY X H > 1 A
& SHRSPX ¥ 77 LML DTl CHE 2 DNAGBSUL DIBERIR % 7R L7245, Z DR
BEIZSHRSP X 4 > X7 AR CAHEIZARKTH o 720 E-UIWKY A T F 7 AHIFICIZDNAS
BUBERN RN 72 20 7255, SHRSPAH ¥ A TIX107° ~107 ' MO 12 THE 4 DNAS
BARERN R TR L7z,

3. 4 AT UEY LAMEDNASEIIITT ACAETEE Y = U ¥ Y ORIROMRES

WKY72 5 UNZSHRSP A Y > 77 AMIFEODNAGEU TS 2 CaEHiEE~ = V¥ > %R & 1
L7z (Figs) o T, BIISET 2L A VIKETO~Y =Y €Y BRORE T~/
FERDFigSATH Do WKYAH ¥ F 7 AMIFETIZI071°~10 M, SHRSPAH ¥ ¥ A T
107 ~ 107 MOWEED < =V ¥ 12 & ) DNAGEL UG DTTHABRE S 1Lize = ODNAG
FUBDTEEFRIIWKY A W > ¥ LMMFED FASHRSP A~ ¥ L4Ha & ) bAEICKE Do
720 107 "MODIREE CIX MM CONAABUUTIEEBI I S N7ze RICI0%FCS % AN L 1gsil
AR LI BEIETO Y2V Y DRREIRTT L7z %2 B10%FCSIC & ) *H-thymidined 3t
D ABIIWKY A Y > 7 Al T5.265, SHRSPA 4> 7 LM C7.0R52 3N L 720 Fig-5B
DEHITWKY ATV F 7 AMIFTIH0 ~10 " MOT =D ¥ V& WVEE R EEN 2V D
(23t LT, SHRSP A ¥ ¥ AffIC BV TI0°~10 MDY =V ¥ VT & ) IBEERAFE 12
DNAGBAYI & N7z 107° M~ =V ¥ 2 TIEMHIIL & b ICDNABBU RIS h
72

4, EER
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DIEFHRZIC L U CHEEDTTHED 8 B T EVERESINTB Y . BIREMLRE L DR L D iEE
ENT &7z, RERTABAHHIBL EEER COMBBHEED TS BB 2 B UL DFEAE S A BSHAC
HHIGELHEDOBMEERFET v MIBWTEREINLDL LT, 485D L RIE
DERDRINIEDET Y MIBWTHFET AT EnLMEFFRIC L AEBROELTIZ
e CIUEEF SIS L7AFE . HAVIT L DIEBOICIE ERO—RE %Y D) BT EE
ZABENBIZES TS, SHEDHA DIFEIZBWTHEIEIC L 2 FBROZ L2 BRI 5
B CEH 2T LR OV EFOSHRSP S A4 2 ¥ Al 52 L, E ST B
& L CORBESWKYESED A 7 248 & MIEHE RS E % s L7,

T, ER ARIERERN R D & HFCSITxt § A AFaIETE S & MBSO EIC & D ARET L
720 FOREFR., READD 0 5 FTWKY A > 7 L4082t LSHRSP A 4 ¥ Affg 01
FERUCDSTIEL TWAB Z LD AL N 2072, 7272 L. MM £ WKY, SHRSPW
DAY > F7 LIRS AHFIEFED SR < 72 V) . FRIC C OMEEIIWKY A 3 > 7 2418312 BV T
LB IHE SNz, COEMIIEEMEFEHMRTORE L FEETH Y, EEIL S
HIRDREE B RE EE 2 5N HH5, BRI & D #EIEREDE VIO IRASEIGR L
TWBDOHPS LWTH L7BERIIEE T ThanTwiv, S5 Echrrbs$a v
7L MEEOFRIEUISHRSP A 4 > ¥ AMIE CHEICS < . HERIFEEIZ  WKY & SHRSP
BT S PDEND DB EEZLND,

S HIGREESDT v MEEAY VXY AMEOEIERT L L CTER ST B IEVEEE Y
ETHhAHAL AVP, ET-UIxTT SAlRIEFESUCE 2 DNAGBUAIEIC & ) B L7z, 2B, E
ERSeb o M4 A 720012SDT v MEEA Y Xy A CHEF S WA EHBIE T & L <
DIEGBEEFCS, A Y A ¥, IGF-UIRIML 220720 T DEERSEMHT TIEWKYA Y > F7 4
HIRIZSDT v b A4 9 AMIRE TOmE L FEFRATIE ET-UXT L TR ERIEEC 7R &
Ze/Po 7205, SHRSPA ¥ ¥ AMIFSIZATIZIE UG L7z v b DOET-1ZxT L TI3ZERA 2 1858
FUB%R LTz F720 AVPIZXT L TIIWKY A 4 > F 7 AL S SHRSP A H > 7 A 40FE b 1
JERUCR T L7-HRIE & 0 %S CRICOREILED o720 2D LHI1Z, WKYE  SHRSP
DAY F AR TROCHEDR 2 5ER & L TENENDOMEVENAEWE 3T BBARD
REHLNVDOBDIEETE 2\, E512, NS MBEVEEWE D BOMRIPIEIREZ
B% Th 5 C ¥ F— EDIFHALE FPMAIKT S 5 HIRHEE G D TTHEASHRSP A 4 & ¥ v
LRETRO LN/ LIECF F—YEBEDOEE (BN, V754 TDE) F/23CHF
—£ L YDNABHUZ T TE HEBDOEEHSHRSPIZIFAE L. SRR E (03 5 FUin i
TEDLR LD —REHS>TWELDEEZLND, FERICIIRE 227255 PMART
WLEZ & 1) SHRSPX > 7 AfIZIZ 81T AAVP, ET-1IxT$ A DNABBUEASSEE )
ENBHZERFERLTEN, SHRSPAY ¥ F 7 AMIZIZBWTCFF —EDAVP, ELIC X
BAFEFEDOMFIPIERHEICES L TWb EEZ bND, ) DL ZPMAICKT 5 RS
TEDTTH#E Ispontaneously hyperensiverat (SHR) DO ARBJARDERAEIGERIGIZB W THERE S
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TBY . ZZTIECHFF—EOFERR RNV KE—IVIATIVFEEBEIC SHREWKY TED A
LNAVE &b CFF—EUEORIIIAIEREEREORELITEL TV b, SHII4THE
3CHF—YDHI T 5 4 TRFDEEFEHDOENNIDOVTOIRETT DLEDD %o o

F 7=, CAEHEE~ = U ¥ VIZRCSIC & AWKYDAIFZEFE R G % #H L 2V F 11 &b SHRSP
Ry AR U TIPSRV L7z MIRHEREIC 5 1) ACafREHICBE S B BALIK
TEECaF v ¥ FVOWKY & SHRSPRITOE V2R 57— 4 & L THIRRY, 72/7222T
BB E 2 OSIEER T4 7 L2 W TR, <=V EICE PWKY, SHRSPW Y
MUZBNT b FEICDNASTRATTHE L. ZOFRREEIIWKY A 4 > F 7 AflfaIc BV TRE o 72
HTHhbo & OHFICE L TERHETH 4%, FBEDZEIID Nnifedipne. nitendipinel” & o T
bR ERDEIEE S ., D7 ¢ & b dhydropyridine RO CHETERISLBEDIER L £ X 5%,
BRIFAEIECaT ¥ ¥ FIVEIGL OV A b &, CatyEED VERF I35 S b IR DL &
H0sH 5o

LEOF A OWHEN & 0. §4 EMFE LR DB SN2 VEESSHRSP & DEFEL 12X~ F
AR KRR D TLESTHER S N, SO T Eld, ME FEH#MIRE & [FIFk, SHRSPIC
BIF 5 AV Y AEIEOWEE ETEIIS T X 5 T KE 2 ERADZE(L T GEER
CHESNEMETH DI LR LT D, MEETIO LF 18 W& FEHHEEL F
R XY AMIREOEIEL R IR B DTS L ANaiFE % & 72 L TEIEDNF A
\CEA5T BTTEEASD ) . Ak AV F Y AMIFIEIEEY & 7T RIENR T OISR
HEMEOBRDFHICEELR L 25 bDLHFINL, SO ITCHEHED SHRSPA 1
VXY ARBORESE R IS 2 51805 0 . EIMEDEEIGIC B B2 OFRMEHIRIL T
L HOEERB L~V 72 b NZEER L~V CORET PRI S Lo,

AERIRTRERAIC BT, SHRSPA > 77 AMIROMEIEIIWKY X 4 > 7 AMIFZIZ A~
TEEITELTWAZ LR L L LB, ABOBEIBIVENE 7ZHELL T
#7128 ZITKIOET ASRE S N TV AR TH A6BSAIT. nsiuTX Y ¥ F 7 Al 1
FEAERCRI o TWA LR HERT AT ENBEETH A, S OITERMALY SHRSPIC
S B P LT A Y Fy AR OBED & % 1] L 7R I O FEDEIE S S5 A
BRI B2 LI L ). SHRSPCOBIMIEFAIBIT B A4 ¥ ¥ AiiaEisnsE ©
LML T B ELLETH D, ZD72OIITERB TR T > ¥ AMILONTE ¢ S
(R EE 72 FHEORLANF 125,
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Fig-1 Enhanced Growth of SHRSP Mesangial Cells Compared to WKY Mesangial

Cells.
Number of fourth-passaged mesangial cells was counted after subculture. Data

were shown as percent of first day in B. [_] WKY; SHRSP. Mean+SEM.
% : p<0.01 vs WKY.
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Fig-2 Cell Number at Confluence of Various Passages.
C1WKY; SHRSP. Mean+SEM. x : p<0.01 vs WKY.
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Fig-3 Effect of PMA 3H-Thymidine Uptake in WKY and SHRSP Mesangial Cells.
] wKY; ESISHRSP. Mean+SEM. x :p<0.05 vs without PMA;
p<0.01 vs without PMA; # : p<0.05 vs WKY; ##: p<0.01 vs WKY.
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Fig-4 Effect of Various Vasoactive Peptides on 3H-Thymidine Uptake in WKY and
SHRSP Mesangial Cells. '

[_JWKY; ESSSHRSP. Mean+SEM. s : p<0.05 vs without ligand; «x :
p<0.01 vs without ligand; #: p<0.05 vs WKY; ##: p<0.01 vs WKY.
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Fig-5 Effect of Manidipine on 3H-Thymidine Uptake in WKY and SHRSP
Mesanglal Cells.

IH-Thymidine uptake was measured in the absence (A) or presence (B) of
10% FCS. [_] WKY; E SHRSP. Mean+SEM. #* :p<0.01 vs without
manidipine ; #:p<0.01 vs another strain ; $: p<0.05 vs another strain.
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The Research about Mesangial Cell Function
Abnormality which may be involved in The Development
of Hypertension through Decreased Salt Excretion

Yoshihiro Fujiwara!, Satoshi Ochi2, SungHyo Shin!,
Naohiko Uedal, Takenobu Kamadal,

1 First Department of Medicine, Osaka University
Medical School

2 Medical Science of Health, 2nd Division, Osaka
University

Summary

Mesangial cells play an important part in physiological and
pathophysiological regulation of glomerular filtration, a main
determinant of salt excretion. To explore the involvement of
deranged mesangial cell functions in the pathogenesis of
hypertension, the growth activity of mesangial cells was compared
in stroke-prone spontaneously hypertensive rats (SHRSP) and
Wistar-Kyoto rats (WKY). Upon exposure to fetal calf serum,
arginine vasopressin, or endothelin-1, the growth response was
significantly higher in mesangial cells cultured from glomeruli of
4-week old SHRSP than in those of age-matched WKY. SHRSP
mesangial cells showed higher growth in response to phorbol
myristate acetate than WKY cells, which indicates the abnormality
of protein kinase C (PKC) and/or post-PKC signal transduction
mechanism in SHRSP mesangial cells. It is considered that this
contributes at least in part to the enhanced response to above-
mentioned vasoactive peptides in SHRSP mesangial cells.
Abnormally high growth of SHRSP mesangial cells in the presence
of fetal calf serum was significantly inhibited by dihydropyridine
calcium antagonist, manidipine. Calcium antagonist may prevent
or delay the development of hypertension not only through
vasodilation but also through inhibition of mesangial cell growth.
Furthermore, by slowing mesangial cell proliferation, calcium
antagonist also may slow the progression of hypertension-induced
glomerular sclerosis.
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