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analysis of variance
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1. FERAEMER L OO H

10~12 #fiin, HEPE, Sprague-Dawley (SD) 7 » (SLC, Hamamatsu, Japan)
AWz, B, REB LR, ZFNEN 23E22CE LTV 50E£10%1T 7%
LHEolarim— L antHET, BREIZEHEKZERTL22 LN/ TELH X
2L, 12h BOBAKEY A 7 L THE LT,

Mk ZRET A8I21X. 7 v & A Y 77 (Wako, Osaka, Japan) TZ%
HESHTHhBITo70, fitl L7k reverse transcription polymerase chain
reaction (RT-PCR) {ERH 0 Y BEIZ Wz, 7238, ARAFZE D EERETE 1T,
BRI R FEWFEREZESIT I > TRRE S, T LT,

2. BFFERIRE
2-1. #E&&kH> 5 D total RNA D

Ty MO RHBLERESLCERZTERWVWEIEL., BLU, Bt o,
ISOGEN reagent (Nippon Gene, Tokyo, Japan)Z FW\C, ifffo 7w ha—
2PV total RNA ZHliHH L7z, 1554172 RNA % 260 nm & 280 nm D
FEZRE L, BEEHMEZHE L7z, 260 nm OW % 280 nm O T
FRUMEN 1.8 LLETH T2 o P HOWNW T OB WEE R S Lz,

2-2. ¢cDNA DA HL

#5517 total RNA 1 ug 705, ReverTra Ace-o-% v h®(Toyobo, Osaka,
Japan)Z AW T, st 7 1 b a2 — L{ZHEV, table 1 O#LA% T Thermal Cycler
2720 (Applied Biosystems, Foster City, USA) % H\\ CWilr G )i 24T o 72, 3
R B SOGE 42°C 20 min, 99C 5 min OFFTITo72, G L7z cDNA [3J&
FAFEK T b fF ISR L —20°C THRAF L7,



Table 1 Composition of reverse transcription

materials volume
RNase free water 124 — X ul
5XRT Buffer 4 uL
dNTP mixture (10 mM) 2 uL
RNase Inhibitor (10 U/uL) 0.3 uL
Oligo(dT)20 (10 pmol/uL) 1 uL
Total RNA (1 pg) X ulL
ReverTra Ace® (10 U/uL) 0.3 uL
Total Volume 20 uL

2-3. RT‘PCR (reverse transcriptase-polymerase chain reaction)

Z v s MR (official symbol : Nr3c2, accession number : NM_013131) %
BT 572912, RT-PCR ICHWET 74 ~—DfFIX, BV AT T ~—L
LT. 5-GTGGACAGTCCTTTCACTACCG-3', 7> Tt AT T4 ~—L L
T, 5 -"TGACACCCAGAAGCCTCATCTC-3" TH Y. PCR FEMIE 286 bp & 72
HEOIEH L, TTA~—DREMIZIT Y bOFT ) AOT —F X—Z % HW
C BLAST search (2 X W iR L 7=,

cDNA /% AmpliTaq Gold DNA Polymerase in Buffer II & MgCls (Applied
Biosystems) & & HIZ{RE, 7T A4 ~—% /1 x. Thermal Cycler 2720 (Applied
Biosystems) Z HV " CPCR #1T - 7=, )KJiSiE 1 ¥ 7L 95C 30s.60°C 30 s,
72°C 30s DORMT 35 V1 7 /W4T, B OSJEIE 95°C 10 min, 72°C 7 min
DM TIT o7, cDNA ZIMZ ROV ISIK Z f2tExt i e Lo, 5 5407z PCR
WX 2% 7 v —A7 0w v L, kB L7, ethidium bromide TH: (4
L. FAS-III (Toyobo) & AW CTERAMIR & BRI LIREE L=, S 512, 554172 PCR
PEMI DI IEY 2 v — 7 2 AEATIC L VRIE L, 7 — X X—Z ED Nr3c2
gene OHFILALHY & OFAEIM: 2 MRS LT,

2-4. real-time PCR

MR @ mRNA # Bl & % fEAT3 5 72 @ real-time PCR f##T I W27 T A ~
—lI, B AT T4 ~w—L LT, 5-TGATTGACAGTTGGTCGGCA-3', 7
T AT T4 ~—L LT, 5 -"TGGGAGTGGAGAGGGAAGAGT-3" Th %,
4% primer IZ, sense primer & antisense primer 728 5 pM & 725 X O FHE L=,
Table 2 (Z/r 3 A% 12 T ABI Prism7300 (Applied Biosystems) % f T

10



real-time PCR #1757, tgefiZ 50°C 2 min, 95°C 10 min. 95°C 15 sec.
60°C 1 min (40 cycle) C{To> 7=, f#HTIZIZAACE 5% T GAPDH & DT
b U7~

Table 2 Composition of real-time PCR

cDNA 2 uL

primer (5 pM) 2 uLL

POWER SYBR® PCR MASTER MIX 10 L

milli Q 6 pL

Total volume 20 pL
8. BOLGBERA

Fig.7 lZ8W\W T, SD 7 v b O L7k, 4% /3T RV AT VT B RIE
R T —MEE LEE L, BEER 10%. 20%. 30% A 7 1 — AEHRICIER .,
FNFEN 12 h UL E#EL., 27 e—2XBHRE{To7-, £0%., Hik% 0.C.T
compound (Sakura Finetechnical, Tokyo, Japan) % HW\Ca# L, HIKEE%
W THGHE Uiz, W L7ct o TV IV 5 £ T —80°CTHRAF L7,
BHEL7e o7 uinn JEE 10 um ORI Z/ER L, A7 4 RH T RAITHE
4. phosphate buffered saline (PBS) {## Tl L. 5% skim milk in PBS
FTI~2h A rFaX—FL, 1 REURDIFFFRAFEGEZ T 1 v F 7 LT,
PBS Ty L7-t%. —kPiLik L LT, goat anti-MR polyclonal antibody (1:50,
Santa Cruz Biotechnology, Santa Cruz, USA) % i\ T 30 min, ¥ 7-1%. rabbit
anti-ENaC-a polyclonal antibody (1:200, Bioss, Woburn, USA) % F\»C—H#t
A4 F 22— K L7z, MR ®r[HLIZ1X Alexa Fluor 488 Donkey Anti-Goat IgG
(H+L) antibody (1:250, Molecular Probes, Eugene, USA)% i\ >T 30 min.
ENaCo® a[#i{kiZi%, Alexa Fluor 488 Goat Anti-Rabbit IgG (H+L) antibody
(1:250, Molecular Probes) % iV T 30 min A > ¥ =-X— k L7z, % L TRk
ZYutt 4% 72 9|Z Cellstain DAPI solution (Dojindo Laboratories, Kumamoto,
Japan) T 3~5 min 1 ' F 2— K L7z,

Fig.13 2B\ T, i L7oskIc ks L TiE, 10% R /L AT LT b RIERT T
—BEEE LEE L, T0% T /) —/VHIIRA(FELTZREET, NI T4 Tnay
DVESL A 78 BRBRBFSEATICIRIE L7, 7 82 v 7 LD EX 4 um O/ A 2 1EH
L7z, 1% Hemo-De (Z T/ YT 7 1 > L, 100%. 90%. 80%. 70% <% /
— L& HAWTIER, HAfZ1TV, 10 mM TCA (trichloroacetic acid) T~ 1 7

11



1y x—7IC KPR OMIE L ETT > 72, 5% skim milk in PBS T 1 h =iz
TR OIERFEREEEZ T o v X 7 Lz, —RPURORLE, LR E T Fil
L7=boZz AW, Wi#F % IMMUNO SHOT Reagent 1 (Cosmo Bio, Tokyo,
Japan) ' TIRE T 4CT—HpA > F2— kL7, AIET D720 IkPUE
& LT, Alexa Fluor 488 Donkey Anti-Goat IgG (H+L) antibody (1:250)3% L O
Alexa Fluor 594 Donkey Anti-Rabbit IgG (H+L) antibody (1:1000, Molecular
Probes)Z IMMUNO SHOT Reagent 2 1 C/E+ .30 min 1 > F = X—  L7=,

—REZHONTIZRERO 71 ha— L& {Tolz b D&M E L,

HOEEE ORI IE, BN SE (Eclipse Ti-U, Nikon, Tokyo, Japan) %
WV, BiEFEA Y 7 b =7 NIS-Elements BR Ver3.22.14 (64bit iit) (Nikon)
Z Tz,

7%, ENaC A A F ¥ x b UTHRRET 272 0I2iE. F ¥ RVART 2t
T Dot 7 =y NORBNARA K TH D 7=D[23], ARV Tk, ENaC
OfEEL L Car 7 2=y FEEIR LTz,

4. MR FIE7T v L OMR lHEET VOER
SD 7 v hiZ, vehicle $ LT 1%t Fexo 7oL AFLkro—2A
(HPMC) (Sigma-Aldrich Japan, Tokyo, Japan) % #5- L 7=#f% Control £f.
1% HPMC |[ZBE L=, &kIxTuardaf RChir 7L RaardFy v
(FC) % 6 mg/kg/day D#5-&([24, 25] TG L7=ff% FC R E L=, #5131
H1[F., 3 HHOKRAOEEG TITW., 4 B BICEFEENEERE O 21T > 72,

S HIZ MR OFEMEERE~ DRI HAZ DWW TRETT 2728, _Eifk & [F#k D Control
B & FCREIZI A, MR LIS D AT 1 A R RIS 2 /EH D g )55\ e iR
MR LERTHDH= 1L L (EPL) %, FC L FRFRFIZ 1% HPMC (2 %
L.75 mg/kg/day O 5-8&[26]T1 H 153 HE#& 5 L7z FC+EPL#E # /ERL L |
A BRI D 2% O T2 RN R E 247 - 72,

5. &FME, LEEB LOEREEORIE

A5 I KON & FEELIIn = T 3 (BP-98A-L, Softron, Tokyo, Japan)
ZHWTHIE L7z, 37TCIZHRE LT-RIEZ(THC-31, Softron)NIZ T » & [EHE
L. 30 min 7L ERIAZRN TR EA SO D, tail-cuff {512 XLV ER X
O DORIE ZIT o 72, HIEE 1 PCIZo & 3 [FTV, B ST E OB E %
EHTICH W, £, fH LctoE &R, BEEE L THIE LT,

6. XU NRIJBOWMHBRBIYNY =R Z v TuvyTr o r
Wy G HIRE T, fiH L7225, PRO-PREP Protein Extraction

12



Solution iINtRON Biotechnology, Gyeonggi-do, Korea) & H\\T# v /X7 & %
fii L. BCA Protein Assay Reagent (Pierce Biotechnology, Rockford, IL,
USA)Z HAWTH 8 7 e 2 e L,

25 ug DX RITEOY T NEFANVT 10% SDS-PAGE gel TikdEhL
PVDF /& (ImmobilinTM; Millipore, Bedford, USA) (Z¥sz5 L7, #5#% D
PVDF JEiL. 5% skim milk in TBST (tris-buffered saline tween-20) (2 CT=ii&
T1lh, 7o v 74 L, primary rabbit anti-ENaC-a polyclonal antibody
(1:500; Bioss) 1 L < IX mouse anti-B-actin monoclonal antibody (1:2500;
Sigma, Saint Louis, MO, USA) in 5% skim milk {2 CA > F 2X— K L7=,
TBST & Ceit. —Ik$PifA L L C. anti-rabbit immunoglobulin G (IgG)
conjugated to horseradish peroxidase (1:5000; GE Healthcare, Little
Chalfont, UK) in TBST. % L < % anti-mouse IgG (1:5000; GE Healthcare) %
HWTA v FaX—KL7, £20%, BN TBST (2 CTH# L, ECL Western
Blotting Detection Reagents (GE Healthcare) % AV CTH 4 L., ImageQuant
LAS 4000 mini (GE Healthcare) Cgse L7-, 55 4172/3 K% Imaged ¥ 7 b
7 = 7 (National Institutes of Health, Bethesda, USA) % f\ N CH#MT L 7=, FE&

EEfblXpractin & DL TIT -7,

7. BEBENERIE

W AR E (NS-1, Yazawakagaku, Nagoya, Japan) % V>, B ABKEEE 3%
AV TINT MRS 2% A Y 70T A X o TTW, BB R T, FIEHE
YR L, BH LB OEER LY PE-50 52— 7 %24 % L. 5-0 s&(Coated
VICRYL, Ethicon, Somerville, USA) % T " EFEEIC L W [EE L., BEEZ
VB U 72, PE-B0 T = — I FREE L VK T ZHE L, BDORADBRS~H L,
£ b7 v A5 2 —%—(UD5500, Dantec, Skovlunde, Denmark)iZ 272 &, &5
IR~ D AEB B KFEADTZD U VR 7 (NE-300, New Era Pump
Systems, Farmmgdale USA)~ & D720, BEMNERIE L, BRI D 228 % ik
F BT, HEE TS l*“ﬁf7x%%lmhﬁotoE&ﬁﬁ@(%m)
D PN T AGH i 80 ul/min & L7z, £ D%, MEITIG U T, ABRHKIZ
fRL7z1mM 7 Im T4 FEIR (8|IR) \Z8illz, EFNT AT 2a—H—0
{55 % PowerLab 4/26 (ADInstruments, Sydney, Australia) itk L. 55 172l
WIEH#R2>S, ¥ 7 b7 =7 Charts (ADInstruments) % W CTHERBIER L O
PEIR R RBEENIE 2 EH L7 (Fig. 5).
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Fig. 5 [BBEPERIE

Sy MNERNICH=2—VLEBEEL. EF v AT a—HP—2NM LTIV IR FITHE X,
I H TR CTEHRIEA LT E N T VAT a— =N 5 E0ElE 2 B a—F — Ttk
L. RT A —%—L UTHIRBE & PERIF O i REEBENE 2 FH LT,

8. WEEHEHT

FERITETEIEEERZTRLTH Y, 2 BHHOMIEIX Student’s ttest
AW, BEMARNEREIZIB W T, FEN TOEANK OB O R4 O HERIZ 1T
paired ttest Z 7=, ZREMOMEIZIL, analysis of variance (ANOVA)
TfiEhT L. Bonferroni i EiE% V=2 HE ftest & V-,
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A EBRER

1. BEBEIZBT D MR @ mRNA ¥

RT-PCR iEIC LV, EICEIT D MR @ mRNA 3312 @t Uiz, Bk & R
IZEEREIC 1T D MR @ mRNA ORBAR LN (n=7), BMISROMEE LT
cDNA ZIN 2 FAT o o2t Tl S nwz & 2 ir o7 (Fig. 6), £
oy =7 T U AMEMFIC X0 L R 7 LB RO PCR EM O EERF L. L
ANCHSE SN TCWD 7 v s MR OESI271 ER—Th b 2 & B LT,

TAL7 94 A,
N

by

| < MR (286 bp)

AT

O S
S & F

& o8
Fig. 6 Reverse transcriptase-polymerase chain reaction and agarose gel
electrophoresis to analyze MR expression in the rat urinary bladder. MR mRNA
expression was clealy observed in the rat urinary bladder. The kidney ¢cDNA was used

as a positive control, and the non-template control (NTC) was used as a negative

control.
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2. MR & ENaCo# v X7 B D454

HEFERAIZ LD . MR Z V378 L ENaCa 4 > /37 B OB BT 5%
BN 2 T L7=. MR (n=4) & ENaCa (n=5) Ot ERICHIT 2 RTEN RS
iz (Fig. 7). Bt e U C'E gz vy (n=3), B E L Cid—RkIuk%
AWFIZHEEO 7 1 b a— L 24T —IRGURDRLEE & KBt 2 i 7= (n=5),

A B

Fig. 7 Expression and localization of MR and ENaCa proteins in the rat urinary
bladder. Blue staining indicates 4',6-diamidino-2-phenylindole (DAPI)-positive nuclei.
(A) Green staining indicates localization of the MR protein at the rat urinary bladder
epithelium. (B) Green staining indicates localization of the ENaCa protein at the rat

urinary bladder epithelium. Scale bar = 500 pm.
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3. FCHOKE, BHRER, LHEK. BLXUE&HnE
RIZ. MR ZRPET 5720, Bl IxTunaLrFaf FTHD FC 2T
MR Z i L7-RE2/ERL L. (A, BEIMEEE, DAL BLOREeHE~DR
Ba i ~7-, FCBEDOIREILX, Vehicle Z 5L 7= Control BEIZ L~ BN RG
iz (P<0.05) 23, BEMREES XL OB EEMAERICEITR 6N o T
(P>0.05), FCHEDO L%, B L O EHIMEIX, Control BE & b~ ZLITR G
Nnigmn-7- (P>0.05) (Table3),

Table 3 Baseline parameter of the control and FC groups

Control group FC group
(n=7) (n=6)

Body weight (g) 356.4 + 4.1 336.5+7.7*
Bladder weight (mg) 101.2+ 5.3 93.6 + 5.0
Bladder-to-body weight ratio (mg/g) 0.28 £ 0.01 0.28 = 0.02
Heart rate (beats per min) 358.0 + 10.2 336.1+9.2
Systolic blood pressure (mmHg) 127.2+ 5.0 125.1+ 3.5
Diastolic blood pressure (mmHg) 90.6 + 4.1 94.3 £ 1.7

Data are expressed as mean + standard error. Three days following administration, no statistically
significant differences were observed between the control (vehicle) and fludrocortisone (FC) groups
on day 4. *P < 0.05 vs control.
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4. MR EHBITEBIT5 FC D%

Real-time PCR %% v >C Control #£(n=6) & FC #£(n=6)DEMEIZI 1T 5 MR @
MRNA FEEL & Z T L7=, MEEETO MR @ mRNA FHEDOEVITR S e
~7= (P>0.05) (Fig.8),

N.S.

0.0010- T T

0.0008+

0.0006 1

0.0004 1

0.0002 -

ratio to p-actin

0.0000
control FC

Fig. 8 Quantitative analysis of MR mRNA expression in the rat urinary bladder after
three days of FC administration using real-time reverse transcriptase-PCR. MR
expression normalized by mRNA expression levels of B-actin. Expression levels of MR
mRNA in the FC group was not changed compared with the control group. Each bar

indicates mean + standard error values. N.S., not significant.
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5. ENaCo EHREIZEIT 5 FC D&

VAKX T a T 42 7R VT Control BE(n=3) & FC BE(n=7)DIEtIZ
I} % ENaCa % > /37 DORBL &% fiFHT LT=, FC BEOBEMIZI51F 5 ENaCo & >
RO BT, Control BEIZEE, SEWETKI 104 {0 mn R oz (P<
0.05) (Fig. 9),

A

w

Control FC

—_

ENaCa 76 kDa

B-actin ————— 4 kD2

lél
Control FC

Fold change

Fig. 9 Western blot analysis of the expression of epithelial sodium channel-a protein in
the rat urinary bladder after three days of fludrocortisone administration. (A)
Representative immunoblots of epithelial sodium channel-a (ENaCa) and B-actin
proteins. (B) Densitometric quantification of the corresponding bands revealed that
ENaCa protein in the fludrocortisone (FC) group was significantly upregulated,
compared with the control group. The mean expression level of ENaCa protein in the
control group was set to 1.0-fold for the comparative analysis. Each bar indicates mean
+ standard error values; n=3 in the control group (vehicle administration), and n=7 in
the FC group. *P < 0.05.

6. BEREESREICIS1T D FC D&

BEENIERIEIZ LV . Control # (n=4) & FC &% (n=7) OEMARE & fEHT L
Too AREBRTIZ, BERENEAMR & LT, AHAR & ENaC [HERK E LT 1mMm
7IiIuTgA4 ReHWwe,

Fig. 10A (2, BEREPNIERIEIC X > TH B 7=, Control B3 L OV FC BED K 2 D
REW2F v — b2 L, ABRESEROEANRED FC BOYERFIREIX Control
RECHERCTHEMER R SN T, BN A~OEANRE  AHEAHE» D 1mM 7 2 1
TA RERIRICIERR L= L Z A, Control B CIXHER BRI AR IEIR O3 AR &
BALB R B2 - 7273, FC BECITBERFIRRICERE 2 R o7z,

Fig. 10B, C (Z MR E DO FEHTHRE R 2 7= U Tz, AL PR HEIR O 1 ANRED HE IR ]
b, Control # T 639.5+138.0s » Y, FC #TiX 360.0£50.8s TH Y, 2 HEfH
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ICIFBEEENA LN (P<0.05), AR EZ T I 074 REKRICER L L
Z A HEREREIL. Control T 635.0 + 140.5 #, FC £ T 538.4+79.1 b & 72 1 |

BEZITIRLONZ -7 (P> 0.05), Control BN TOHEREIFEIZIZT 2 27 A
ROEANZLDEIIZR N2> (P>0.05), —F. FCEHANTIEZTInZ
A ROTEANIZ L > THBEICHEE L7- (P<0.01), HERFR ARBEDEANEIZE LT,
control #, FCHE, & B2, 7Iv 74 RIEGFET., FETFICEDLLTRETH

>7,

Pves
Control

#mcmHzo
| I | 1 } J

(o > < >

pves

- LJ |
N . W I —

(o > <—{ >

B C
1200, NS, N.S. 70; N.S. N.S.
10004 | II* » 1 R 601 I 'NI_S N,S,I
_800{ L | g = | |
) I 401 T
P
400 T < 20
2001 = 10l
0 0
Saline AMI Saline AMI Saline AMI Saline AMI
Control FC Control FC

Fig. 10  Cystometry after three days of fludrocortisone administration. (A)
Representative cystometrogram during intravesical infusion of saline and the
subsequent amiloride (AMI) treatment in the control and fludrocortisone (FC) groups.
(B) Results of the intercontraction intervals (ICI) analysis. The FC group exhibited

significantly shorter ICIs during the saline infusion, compared with the control group.
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The subsequent infusion of 1 mM amiloride significantly prolonged the ICIs in the FC
group, although it did not change the ICIs of the control group. (C) The maximum
intravesical pressure (MP) during saline and amiloride infusion in each group. No
intra-group or inter-group changes in MPs were observed during infusion of saline and
amiloride. Each bar indicates mean + standard error values (panels B, C); n = 4 in the
control group (vehicle administration), and n = 7 in the FC group. *P < 0.05 vs. control.

# P < 0.01 vs. saline. N.S., not significant. Pves, intravesical pressure.

7. MRIAEE= 7L L/  OEEEERER X O ENaCa FHITX 4 520K
7-1) BERENIERIE

BIRP) MR REHEK 7L L 7 > (EPL) #HWT, FC#EICXT 5 MR BREFED
hRERF LTz, Z4vE T ERERICIER L 7= Control #E3 L OVFC BEICN %, FC
& EPL Z[AIRFICHRE A #e5- L7z FC+EPL B2 /S U CIEMENIERIE 24T - 72, 1B
BEN~DFEANR E L CUIAEBERIFRO % Fui=,

Fig. 11 12, BEMENERIEIZ L » T B 47, Control %, FC #fds L OV FC+EPL
HOK 2 OREN 2T v — MR Lic, BBREROEANREFD FC BEOHER MR
I% Control #EIZ A THEIMEDN L H L7z, —J7, FC+EPL #£TIX FC #EITH~ T,
PERFROIER D L T,

Table 4 (ZEBENIERIE DOFENTHE R AR L7z, FC BEOBEIRMIBEIX Control FEIZ
HANTHEICHEM L. (P<0.01), —J. FC+EPL B TIE FC #EIZIL~T, FHy
BT 29.2% OHERFEIFR OIER 2N WL 5 4v, Control & DA EEIT BN o T2

(P>0.05),
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Fig. 11  Cystometry after three days of drug administration. Representative
cystometrogram during intravesical infusion of saline in the control, FC and FC+EPL
groups. The FC group exhibited significantly shorter ICIs during the saline infusion,
compared with the control group and that was be ameliorated by EPL. Pves,

intravesical pressure.

Table 4 Intercontraction intervals of control, FC, and FC+EPL groups

Group Intercontraction intervals (s)
Control 746.3 £ 73.8 (n=11)
FC 394.0 £ 60.5 ** (n=10)
FC + EPL 509.2 + 110.1 (n=5)

Data are expressed as mean + standard error.
** P <0.01 vs. control group
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7-2) ENaCo FEE DT

DT AX T awT 47 EEZHAV, Control B (n=4). FC & (n=7) B
FC+EPL ¥ (n=5) (2351 % ENaCa % > /X7 B O3Bl & % f##t L 7=, FC £ ENaCa
&7 OB EIL, Control BEICEE_RCTHEIICHEM L (P <005, —J7.
FC+EPL £ Cl FC BEIZEER T, EHIE T 36.9% Ol 23 7. 5 v, Control # &
BEZIRON -7 (P>0.05), (Fig.12),

A B7:

Control FC FC+EPL

ENaCao e —— 76 kDa

B-actin e 42 kDa

Fold change
2

Control FC FC+EPL

Fig. 12 Western blot analysis of the expression of epithelial sodium channel-a protein
in the rat urinary bladder after three days of vehicle, fludrocortisone or fludrocortisone
plus eplerenone administration. (A) Representative immunoblots of epithelial sodium
channel-a (ENaCa) and B-actin proteins. (B) Densitometric quantification of
corresponding bands revealed that ENaCa was significantly upregulated in the
fludrocortisone (FC) group compared with the control group. Co-administration of EPL
with FC attenuated this effect of FC, although the difference was not statistically
significant. The expression levels in the FC+EPL group were not significantly different
from those in the control group. The mean ENaCa expression in the control group was
set to 1.0 for the comparative analysis. Each bar indicates mean + standard error
values; n = 4 in the control group (vehicle administration), n = 7 in the FC group and n =
5 in the FC+EPL group. * P < 0.05.
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7-3) MR 3 X U8 ENaCo DR IRINL DFRHT

s AR, 2 A O 2 g e s Y fa 1512 12 0 Control B (n=4) . FC % (n=3) . FC+EPL
# (n=4) 128D MR % /37 /E L ENaCo ¥ > /X7 B DR I3A0 % M L
oo RTCORIZENWT ERIZBIT 2 REN AL, HECIE ICIFRBITIAS
nignm-o7= (Fig. 13),

Bright-field ENaCa

o

=

(@]

O :

500 500 pm

O --
L

| --
o

LLJ

+

@)

L

Fig. 13 Immunofluorescent analysis of mineralocorticoid receptor protein and
epithelial sodium channel-a protein in the rat urinary bladder after three days of
vehicle, fludrocortisone or fludrocortisone plus eplerenone administration. Green and
red staining indicates mineralocorticoid receptor (MR) protein and epithelial sodium
channel-a (ENaCa) protein, respectively, in the rat urinary bladder. MR and ENaCo
were localized at the rat urinary bladder epithelium. The staining distribution were not

altered between control, FC, and FC+EPL groups. Scale bar = 500 pm.
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IR EgR

Bt R C 3645 ENaC 13, BEBEEE O 2 8n 4 il A e & L i
REL TR, TOIEMEIZX Y BEREOIUEIC /2 E| 2 FF> ATP @ LA
fas b O 2 TiHET 5 Z EAME SN TWBIT]L, —J, BIEOEMN R 7 1
D _ERZMRIZ BT, NatOFRIUIZED 5 ENaC OFRBEC1EMIZ, MR (12
LXOVFAHINTNDZ ENHOLNTNDIS,20,21], ZNnHDZ & XY, RifgE
BT, BERE ERICIIT D ENaC OF B E0iEMEO I I MR 2385 LT
BV, ZO MR-ENaC RN EPREFE ORI S 32 L W O AN T, B
L7,

INETIZ, WABEOBEMIZHB TS5 MR ORBIIHE SN TE LT, Bt
REIZH1T D5 MR OBEE S AHTE o7, AWFETIET v MNEMIZ MR S FET 5
ERT Lo & 2 A, ALEOBEN EZIZ MR 3B L TWAZ EZ2HHTHL
PNT LT, I MR DMEBERESEEIC W T ED & 9 2B 24 5 O 5 s
DO MRBHIEE LTCEKIRxTnaLrFaf RTHDHFCE T v MIES
LT VEAERIL7Z, FC 2% 5 L7=7 v FTlx., ENaCa¥ > /X7 EDFH
wEOEIMNEHRFBOEMEN L ONT-Z b, FIREENE Z o 72 LEH &
iz, BN~ ENaC [AEHETHLT7 I T4 REEFEATHZ LICLD, FC
IZ X BEIREEITSGE LT, ENaC 13IBBIESZEEZ R Z E b Tl v [28],
Rt B Rz > ENaC 1 fEHEEE DR 2 & UEgREIcR 595 Z LA E S h
TW5bI[4,7,15], L7=23->T, FCIZX VR INZEREEZIZIL, ENaC 0%
BEOHINT XL D ROBE~ORPLDOASINTUHE L2 Z LIC X DIREOHE RN
ZoTWAHAEEMEREZ NS, LLARL, FC 2LV ENaC ORI
MUTEA D= AL OWTIEREARHATHD, ZNETIZEBTIZ, 7/VERA
T 42 kY MR 2MSEMA LT 5 & non-genomic 72 {EHX° genomic 72 EFIC L D
ENaC OFBLENENT 5 2 EnwE S Tunb[21], £7-. genomic Z21EH %
L7z ENaC O fmH b s S Tuna(21l, 2oz &nb, AEFFEICEIT
5 FCEZEGLETy NOBRIZEBW TS, Zb6OEHICE Y ENaC O3E
B LA REMEN B 2 B b,

I HIZ, EBREMR HERKRTHS EPL 2 FC LHicgkb5 L2 2 A, FCIZ
IV ER SN EIREENSET DM H S5, ENaCaD3 B &N A3 5
BN RSz, 202G, BN ERIZBW T, MR HlIC X% ENaC @
REOFENEZ V| RO RIS DN LR35 2 L TEIREE
NELTZEEZBIND, AWFSEIZEB W TIE, Control #£iZ EPL 25 L 72D
ERLZ1T > TV 722, EPL 28 MR 240 S $EEA B A 80 L 7= ATREME 2 75
ETHIEFETE 2R, 2B, AFETIE, SHREFC 2 #EAKE LZET V%

25



TER L7228, K0, & LIXEMMETORFHIIT-TE 6T FC & HIZ X
LR 22 LI AR CTH 5,

—J5. Control D7 v MIBWTIL, AHAEROIFEAFOHRERE 7 2
77 A ROFEARFOPEIREIRBIZITZIT o2 D> =, /5o SD 7 » FOEIR
FIZIBWT, BB MR A2 ST 00 FIET7 I v 74 NIEEZEE RS 20
K ThdZENBEZBILD, MiEROPEIZIIT 5 ENaC OFBL &) L7
HEAE L LTI, BRIEREZFZ DB ARIE K &2 E 5 FERR IS B 22 g o st
FEICFH T D ENaCa, B. vy mRNA FEELE DS PEE ITHEIN L TV 223, xR
TIFRAENIEFITEN L ThH o7z LIRS Y [16], BEMICE T 5
MR-ENaC #&¥&ITRRERFCILtEd 25 Z L E SN D, AFEICEWT, HER
i RIEBEPNEICRE L Cld FC 050 A R L O BENENERER BT 5T
T4 ROFEAFIHR TOENhoT-Z b, B ERIZBITS MR ©
TEPEARIZ, PERA O /N ITBE B 2 I E BN LNE 7o T, 70k,
AR THNZT I8 4 FEROEEIX, 7y ME2HWTE EEO ENaC
Ry N LTBEMNERE 21T > 2B EORE[7T EFEED 1 mM &)
EREZ AWz, ENaC Ozt 1 mM 7 I oA RIZKVEEIND 514 4
VF X R OWTOREITH DR, 7T I T4 Nk 28 ML i3 5
& ENaC liZx T 2 BuEENRbEW 2D, AR T 1ImM 7 Ir T4
KiZ ENaC IZ/EFH LA A>T v rxv & LTOERZERELIZEEZEZ NS,

AWFFEDOFER S, NEMED MR 7 3= N THDHT /L RAT o DOl
AULNEWEREIL, BREREZ T ENBESN D, EEIC, FEEET VR
AT a AERE I, WHHERE R T D2 ERNHEIN TS, Ll T,
fEtSRE DEEICH T A B IREEICL D2 b O TR, RELERT 5B
BRAOMET LTS EBEx bR, 2F0, PO KFORENMEWNT &I
L0 JRAERBEIM U T-AE R TH D ZIRDERBBEIR DR 72> T\ D Z & 23 HE
HMEnDB29], Leh->T, ZOFEICE L CiL, B L oEEICHKET E
PRI & B g D ORAER DI L 5% R 2 XKL THD Z I3 LW EE
ZHN5, MOFEEE LTE, A XAV v ZIEGERECIEmIL, fBE AL mF
TIRAT B UVEEREG NI LR, L=V T o OF T v T RRATr R
DILHEL TWD Z ERMBNTWA[30-32], ITFE, A X R Y v 7 fEEREE TH
PRIEIER DOBIHEIZ DWW T OREN R INTEY , BEFIEIZB VT H[33], BK
WFFEIZRB VT H[84-36], A X AR Y v ZIEGRE L FIREENERT 5 Z & B
SNTVDED, ZORTHEBIZOVWTIEAHTHD, ZNDDIFEDYFIT,
M7V RAT e r&O EFIC K 2EICEHIT S5 MR-ENaC 2O TN Z -
TWDHREMENEESND, L7l -> T, AHFZEICE D, A X RV v 7 JEfERE
(D BIRBEE I T D HHAOIBESY — 7 > N RET D720 OF M5 LR
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B—f ER

% < OEFFHAIC LV | ATEBER & FEREER & OB E 2 R X T
BO., AEEEEROP L EME, BRSER, ZEHRZ EOZRERD Y
AJNRFDOOEDTHD I ENRHRESINTNDI3T-39], ZDHH, AT
T, 2004 4 10 A226 2005 4 12 H ORI FEBREIER & 2l S iz, R
Hn7S 68.5 ik D 4828 44 D HMEAFMT RIS & LT ATONIZBRIRIFZEIZ W T, &
H LWV BILE LT (25.9%) TH D KT HEIRTE (9.9%) LR (7.2%)
ThHolzZ ERMESINTNDI38], & 51T, ZOWwE T, ERSHIL R R A
a7 #HVWEMEA~ORZIZELY, ERERA 2T (BRSER, KEDHEK
BLOKMBERA 27 OFE) CHRER A 27 (R#FEE, RBIE T IO
JEEHER 2 a7 O&F) 200 T Lz & 2 A, HERIER X a7 L EifED
TRBRIZITFABEI 2N 72 v o 723, BIRIEIR A 2 7 S BRI 21220 TR E O
BEROFER EANRGT[38],

mLEE, EORIEDOFAEIZ LV . AREEME M T & ZRESE LI b
%o ARREMEMEORRNE LCE, BEMHRR, AIEEE, KE, Nat B,
BELOARMVAREREBEZ LN TSN, WMRIBEREZFET S ENTX %
W, —J, ZMEEIEICE LT, BIROEE, JRREET LV RAT v U E,
AIORIWER, 3 X OMEIRFEREREULE G 72 & & o 7o TR 72 IR & f A 26 1
FVRETHZ LN TEDH, 2L T, BARAADEMEBRE D 85~90% I AREM:
EILETHO . K 10~15% 0 S METH 5[40, £7-. &if)Eix. BE
F72 B R OBEUC L 0 RBAET 2 RS T &, BRIEORELE ST 72
WEEIEEZEE I DT i, KEIZBW T, SIMERED S B 60% 203
B EZEE T2 23 541], REMKZME&MLEET L THSH Dahl
salt-sensitive rats (DS 7 v b)) (IEBEREZAMT D Z &I LD &ilLE 2%
JET 2T NVE TH Y BEREESINTE OIS EIZB W TA R S
TW5, mEEEZ AN L THEIE2%IE L7 Dahl salt-resistant rat (DR
7w M) X DS 7y hoOEFxKBE L CEHEINS[42], BEREREYEH X
DRBLUDS 7 v b, mRHER (8% NaCl) #527-DREBLUIDS 7~ Fd
4 FETHERICOWTHRF L7eHE T, mBEEZ 52X DSHEOLD 1 b7
D OPERENFED L TEY, &5 1 B ) by (MR oBEREx
DN SND Z ENREINTWVWHI43],

—J. BREAELZAMLE DS 7 v hoBEicB v T, ENaC 2 X% Na*
DEWEENEIML TN D Z £, ENaC OFEFHENIML TWD Z ERmbiT
BY., ZOZEDPRERZERENEOBIEOCER TH D B2 b TWAH[19],
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Fo. BRERZAMLIZDS 7y M, BRIERZAR L DR 7 v b L[A%
DIMHFET NV RATr AREZRTICHEDL T, DS 7 v hOFBIIB VLTI,
T RAT v IEKAFRINC MR OIEVE (LR Z > T Z ER@E SN TN D
[44], L72>L DS T v FOREEREIZHWT MR X° ENaC 2B L CRiE S - sy
(=S VAN

AKAFFRICIBNT, H—2ETlx, MR-ENaC RO TTHENEIREE 2 5] i =
TZEARBENTZ, T Z T ETIE.DS 7 v hOEICH VT . MR-ENaC
REEANTUHE L, BREEL G X 2T O TIZARWDE WO EERHEZ LT, #
L7,
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BH EBAMER XUk

1. FERAEMER L OO H

6 Wi, MM, DR 7 v hEB LW DS 7 v FSLC, Hamamatsu, Japan) % H
W, BE. IEEB X ONREEDY, ENEi 2812 CEHE I UNE0E10%IT7 5 &
ICarhba— L ENEET, HHICHEKEZERTHZENTEL L9112
L. 12h OB A 7 L THEF LT,

DR 7 v hBXODS 7 v Moxt L., @% &HEAFH0.3% NaCl; CE-2, CLEA
Japan, Tokyo, Japan)# £ O\ B ATEH8% NaCl; CE-2, CLEA Japan)% 1 i
MAm L, £ 24, DR+ normal salt (NS, DS+NS #£, DR+ high salt (HS)
FELRB I ONDS+HHS #E & L, &F m/EH L O & e i £ 5 (BP-98A-L,
Softron, Tokyo, Japan)% FH\CHIE L7-, 37 CIZERE L7~ RiEE(THC-31,
Softron) NIZ 7 v b &[EE L. 30 min DL ERIESRN TEZELIET-D,,
tail-cuff ¥EIZ XV I ER X OOHEOREZITo 7, WEIEL 1 TIZo>E 3 BT

13 D IVAE D SEE A AT IZ VN

k2T 28121, 7 v &2 A Y 77 (Wako, Osaka, Japan) TZ34
HEHETHBIToT-, M LR EREIX, MEAEE LTHIE L, ML
ToMRRIZ Y = 2 & 7wy ERRE R G IEIZ W T,

DS 7 v M OEBtIZI T D MR-ENaC #&¥ OG- 2 Etd 5728, DS 7 > b
(AR A LB AN L7z DS+HS #E L | mRHEATE & & b ITRIE MR ]
HHTH 2 EPL(75 mg/kglday) & 1 B[], 4% M ¢ 5 L 72 DS+HS+EPL 2 {ERLL |
bl & FRRRICHR O 21T W LAY = A& 7 a v MCHW T,

ek, ARMIEOEREIEIL, 4RI KRTFEMEREZ BT X - TKR
. BT LT,

2. BERENERE
DR+HS #35 X O DS+HS #EIZxH L BEEFEEE ORI 0 72 8D (2 e PN I E
Tolce HIRITH —TICHET S,

3. WtHBEGRE

FiEB LMW ENaCollkt7 2 —RIURITE =D T 7 4T m vy
W HIECHET 5, 7272 L. ZkPUIKIT Alexa Fluor 488 Goat Anti-Rabbit
IgG (H+L) antibody (1:1000, Molecular Probes) % H\ 7=,
4, ZURIVBOMHBHBIRY =R 2 TavTr o 07
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FEEFIHRFE —EIZET L0, KEIICHWEZ X7 BEoEB LT
SDS-PAGE gel ®#EEIZ 15 ug B L 7.5% TH Y .S RO#REIZIEL LAS 3000
mini (GE Healthcare) # i\ 7=, %72, B-actin (ZXx9 5 —RPUKD R E 1L
1:5000 TYT-> 72,

5. KERHENT

FRFETEHELEERETELTHY, 2 HFHOMEIZIL Student’s
ttest Z AV, BERENERIEIZI VT, BENICI T D IEAK O EH DRI O b
B2 1Z1E paired ttest & FHV 7=,

SRR OMEIZIE. ANOVA THEHT L. Bonferroni fifi IE{5E % HU 722 ftest
Z Tz,
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1. BEAHEE. BREAAMNBDODR,. DS Ty NOKELEHEER
0.3%NaCl & TeilmE BHAB L1 8% NaCl & rmBtEfa %, #h 1 DR
BIODS 7 v M 1LBEMAR L%, (KE & EREEEZNIE LT,

DREF ORI IV @ B A 2 AT L7z 2 B (DR+NS #f 8 5135 L UV DS+NS
RE8 B 1Tk, mBREALZAN L- 2 BF (DR+HS #f 6 {513 X 1Y DS+HS £ 9
) DREICHZ RN A ST (Fig. 15A) (DR+NS #£ & DS+HS #EfI TP <
0.05, DS+NS #f & DS+HS Al T P < 0.05, DR+NS #f & DR+HS #£f] ¢ P < 0.01,
DS+NS #f & DR+HS BEffi TP < 0.01), F7=, ftfokkikic kv, @EaEs
ZAM LT 2 B (DR+NS BEF LU DS+NS #f) (2, BaEaZ AR L 2
#f (DR+HS #Eds K OYDS+HS #) Ot i &2 A B e 823 i & 47 (Fig. 15A)

(Wt P<0.01),
R R A2 AN L7- DR+NS B3 L OV DS+NS B, F7-. &8s 4 Al
L 7= DR+HS #£35 X OV DS+HS BEIC B W TR EE DO BT R b - 7=
(P>0.05) (Fig.15B), Z D Z &b, BEMOIRENRENNEZ > TEBY ., Z
D 4 FECTOREMMEREDEIZEH LW Z N BESH., ZALBEORFHIE W T
IIE B AL AR LIZBED S (DR+HS FER L OV DS+HS BE) & i,

sksk
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Fig. 15 Body weight and bladder weight of DR and DS rats after normal salt loading or
high salt loading for one week
Data are expressed as mean + standard error; *P < 0.05 ; **P < 0.01.
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2. BRHEAAN% D DR, DS 7 v oLk, BXUeymE
DRBEWDS 7 > MZ, 8% NaCl #E{emBHEE 4 L EMAR L%, O
¥, BIO&HmEE#E L,
DA BEREITIR SN0 -7 (P>0.05), IAEHAIME 3 L OPL R i+
(2B L Cik, DR+HS BEIZ L, DS+HS BEN A REICEME CTH - 7= (ZnEih, P
<0.05 8L WP <0.01) (Table5),

Table 5 Heart rate and blood pressure of DR and DS rats after high salt loading for
one week

DR+HS (n=6) DS+HS (n=8)

Heart rate (beats per min) 429.4 + 5.4 423.9 + 6.6
Systolic blood pressure (mmHg) 118.4+ 3.7 128.2+ 2.4 *
Diastolic blood pressure (mmHg) 74.7+ 3.4 94.3+ 3.2 **

Data are expressed as mean + standard error; *P < 0.05 vs. DR+HS group; **P < 0.01 vs.
DR+HS group.

3. BERHEANMD DS 7 v b DEMEERICRT B

DR (n=5) BLXO'DS 7 v b (n=5) IZ 8% NaCl Z&teEmREA% 1 AR AR
U748, BEREPERIELC L 0 BERHEBE 2 fBAT L 7=,

Fig. 16A IZBEBENIERIEIZ & - TH B 472 . DR+HS #£35 &L O DS+HS B D 4% %
DRFEW 2T v — b 2R LTz, EHEHAERKOEARED DS+HS BEOHERFMEIX
DR+HS BEIZEE A~ NS A iz, BN A~OENK Z AR REEE» 67 I m
TA RIERICEBR LT & 2 A, EBEREROEARF L L DR+HS BEOHER ]
fEICEALIZ R B> 7223, DS+HS BECITIEE 2N R b7,

Fig. 16B, C (2RI R E DO FEHTHRE R 2 7~ U Tz, AR PR HEIR O 1 ANRED HE IR [H]
b1, DR+HS £ C 696.6 + 27.0 7/, DS+HS #£ T3 339.0 £ 69.0 T ¥ . DS+HS
BECIIPHRBRAE EICEE SN (P<0.01), AFEEEEZ T I 074 NIRIK
ICER L7 E 2 A, BERMIMEIL. DR+HS £ T 748.4 £ 51.3 £, DS+HS #C 528.0
+1043 L7 AEEFAONRN->T- (P>0.05), DR+HS BEN TOHERH
iz ix 2 bix7e< (P> 0.05), DS+HS FENCIXARIZIERE L7z (P<0.05), #E
PRIGF D RBEREANEICEE LTk, SHENB L O 2 BEEIC W T, 23 o
IR oTz,

34



Pves
|1O cmH,0

T

|
U N '
P S AL 1Y T LY | ,_,_mmw WO T ST

(——{_saline_] > < =
DS‘\ l‘

Pres
+Hs | ‘ | ‘ ‘
‘WJJJa WUW.LUMLJMWWWJM%UJMU “*N'MMWMM‘%WM“M.W\

(——_saline_ | >4 L —=

N.S. N.S.
1000+ [ | | 100+ N.S N.S
sk # [ I |
800 | T 804 N.S N.S
§ 600 T = 60| % -
~ s
S 4004 T S 40;
- o
200+ S 201
0
Saline AMI Saline AMI Saline AMI Saline AMI
DR+HS DS+HS DR+HS DS+HS

Fig. 16 Cystometry after the 1-week high salt diet treatment. (A) Representative
cystometrogram during intravesical infusion of saline and during the subsequent
amiloride (AMI) infusion in DR+HS and DS+HS group. (B) Results of the
intercontraction intervals (ICI) analysis. The DS+HS group exhibited significantly
shorter ICIs during the saline infusion, compared with DR+HS group. The subsequent
infusion of amiloride significantly prolonged the ICIs in the DS+HS group, although it
did not change the ICIs of DR+HS group. (C) The maximum intravesical pressure (MP)
during saline and amiloride infusion in each group is shown, with no intra-group or
inter-group changes in MPs observed during infusion of saline and amiloride. Each bar
indicates mean + standard error values (panels B, C); n = 5 in DR+HS group, andn=>5
in DS+HS group. **P < 0.01 vs. DR+HS group. # P < 0.01 vs. saline. N.S., not significant
(P > 0.05). Pves, intravesical pressure.
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4, BREATIO DS 7 v FOBEMIZRIT 5 ENaCa & v /37 B ORI EBDFENT

DxAZ T ry MEIZEY, 8% NaCl 2 &iemBEas 1 EBAR Lz
D DR (n=6) 3L DS 7 v b+ (n=5) OEEMIZIBIT D ENaCaX v 737 B D3
B2 L7=, DR+HS #EIZ X, DS+HS #1288\ T, ENaCa % v /37 B D38l
BT L8 (oA EREINN 67z (P<0.01) (Fig 17),

2.51 dk
DR+HS DS+HS

N
o

ENaCa S 76 kDa

—_—
o

_|

B-actin 42 kDa

Fold change

o
)

0.0

DR+HS DS+HS

Fig. 17 Western blot analysis of the expression of epithelial sodium channel-a protein
in the urinary bladder of DR and DS rat after the 1-week high salt diet treatment. (A)
Representative immunoblots of epithelial sodium channel-a (ENaCa) and B-actin
proteins. (B) Densitometric quantification of the corresponding bands revealed that
ENaCa protein in DS rats was significantly up-regulated, compared to DR+HS group.
The mean expression level of ENaCa protein in the DR+HS group was set to 1.0-fold for
the comparative analysis. Each bar indicates mean + standard error values; n = 6 in
DR+HS group, and n =5 in DS+HS group. ** P < 0.01.

5. BMAREAR O DRBLVUDS 7 v F® ENaCa ¥ > /37 B DRI DN
FFEGEIZE Y. 8% NaCl 2 EiemBE A% 1AM AN L% DR BLT
DS 7 v b OEREIZE T D ENaCo X o 737 B D3B3 A % fifhr L7-, DR+HS Bt
(n=3) BL O DS+HS # (n=4) BT, FFICHBIFTSD ENaCa ¥ /37 'E
DIRAEN LB A, 2 B CORBLOSAAITEWIT R b 4172 > 72 (Fig. 18A, B),
Ptk kiR & LT, DS+HS BEDOREMEY » 7 st LT —wbiiE 2 W I mEED
7o b a— L EITV, —IRGURDORRSE & R A D D7 (n=5) (Fig. 18C),
S BT, iR E LT, 10~12 i, HEPE, SD 7 » FElEZ AV, — &kt
ROFET (n=4) & —RIUKDIFFET (n=4) TREEO T 1 b a3 —/L&21T\,
— KPR DL & R R A DD 7= (Fig. 19),
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ENaCa DAPI

DR + HS

DS + HS

DS + HS

Fig. 18 (A, B) Expression and localization of epithelial sodium channel alpha (ENaCa)
protein in urinary bladder of DR+HS and DS+HS group. Green staining indicates
localization of the ENaCa protein at the rat urinary bladder epithelium. (C)
Immunohistochemical analyses performed without the primary antibody, using the
urinary bladder of DS+HS group. Green staining was hardly detectable. Blue staining
indicates the 4°,6-diamidino-2-phenylindole (DAPI)-positive nuclei. Scale bar = 200 pm.



— Rk (+) — XA (—)

Fig. 19 Immunohistochemical analyses of the positive controls with the primary
antibody and the negative controls without the primary antibody, using the kidney
tissues of Sprague-Dawley rats. Blue staining indicates the
4’,6-diamidino-2-phenylindole (DAPI)-positive nuclei. In the positive control, green
staining indicates the epithelial sodium channel alpha (ENaCa) protein in the rat
kidney. Green staining was hardly detectable in the negative control. Scale bar = 200
pm.
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6. MR FHZEZS ENaCo ¥ VX7 B DORHABIZE 2 D58

MR-ENaC #& & D B 5% M4 2 728 . DS+HS #f (n=5) & DS+HS+EPL #f (n=3)
DEEMEFHW., T2 RAX T yT 4 7EICE Y ENaCa ¥ /37 B O3 &
Z st L7-, DS+HS+EPL #£Tld. DS+HS BEIZEL~, ENaCa DFEEL &N i
T56.3%R L, FERANA BN (P<0.05) (Fig.20),

A B .
DS
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2 o8-
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B-actin - 42 kDa i
0.2
0.0-
HS HS + EPL
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Fig. 20 Western blot analysis of the expression of epithelial sodium channel-a protein
in the urinary bladder of DS+HS group and DS+HS+EPL group. (A) Representative
immunoblots of epithelial sodium channel-a (ENaCa) and B-actin proteins. (B)
Densitometric quantification of the corresponding bands revealed that ENaCa protein
in DS+HS+EPL group was significantly inhibited the up-regulation of ENaCa protein,
compared to DS+HS group. The mean expression level of ENaCa protein in the DS+HS
group was set to 1.0-fold for the comparative analysis. Each bar indicates mean =+
standard error values; n = 5 in DS+HS group, and n = 3 in DS+HS+EPL group. *P<0.05.
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