Bhpk#& 5 1321

AENS 2331 2 i A 0D R Mg s M T & A ARG Bh D 5 B

'ﬂ

FEE R, WIER TR, BRE B, FYE IERY, LR !

VIR R R SR b T e R ik - PN o Wb PN R,
SRR B BN e 2 o — IR = = R T 4 7 A JEE

BE B FRa e Ve L OB M2 38 T BB AR RA AT LT AR M A RS B T S EE S C
&5 Al EEME A R LT (Circulation 2009, Hypertension 2007, 2012) , —J5, /Dy B BT HI R TV F A RZ 5K (MR)
TEMEAEDS B LA 22 Ulifias B 3 12 B 5L T D AT REMES #t 5 L7 (Hypertension 2008, J Hypertens 2012, Am J
Physiol Renal Physiol 2011) , AZARY > 7L Ra—ATlE, £OFRREIZ MR {EMETTHECAZ AR B THES B 5-L T
HTEDPHERZIUTODDN, BENIZ I T D5 ERIEE I A T D,

M MR 23 AR R4 LT AR MR AR AR R TG B TTHE L2 B 5-L T D RTREME A | Dahl-B S 7~ (DS) &
Zucker B 7> M G THERLIZAZARY v 7 Ra— 257wk Dahl-S.Z-Lepr(fa)/Lepr(fa) (DF) % IV M@EET L7,
DF@mw_kféMR@@%ﬁﬁﬁétbJWMLtmﬁ TERIZE1T D Sgk-1 D mRNA $ 8147 /L4 A A RT-PCR

FEITRRFETLT,

DF DM NI MR #5513 eplerenone, & L<IET7 VR AT o A R L E SR (FAD286) A8 % 5L . A2 R REE) (-~
FH R =0 LERREY 5T A MRS TR, R L 27U HEit ) | i F (EERRR: E B 4T8 FELI A E 3
KT ANI 7)) ~OF B | N TINE RIS (vehicle) BEE FEERT L 72, SOICHIR FEIZIIT DL AN A
HERAEN VY == A HOCFEIEIZ KO RIEL T2,

[FK#E] DF OFUR FEcEi75 Sgk-1 @ mRNA FEHLET DS IR A BEIZTTHEL TV iz, DF OMERN~D
eplerenone 33X ONFAD286 D& M #E 5-1X, vehicle FEIZ EL UMM (¥4I : vehicle £ 15222 mmHg, eplerenone £ 128
+7 mmHg, FAD286 £ 1315 mmHg) . ZJ&MEIEEN A A ZITHNHIL 72, 512, FAD286 DM =N G IDHIK T
R L AN APEAR B DA ERMR T h s TET,

(#558] AXRVy 7 Ru— SRR E MEIZIBV T, N MR IEPELITER L AR A% A LTz PR A AR TT R L2
BIH-LCWDRIREMENE 2 Db,

1. IRERSLVEM HBMRETILT2E2A, Wb A RKAEICIRIS N, &

YGRS VE  MUE UL T AR EAZ BRI B T 1 Y OISO LS B A AN Dahl-S [ICBWTHREIZK
FETHY, 2O EIRICTFETDHFICTRNE(EAN  Eholz, SHIT, FUR T DL AN AFEA &
AR DG LTS ATREME A B 2 1 TBEIZ# S L= (5 b AR R pEA SR CTdhD NADPH oxidase @ subunits
Bk 1, 2,3), T7bb, 8%mAHALLITEER THTE  (p22°', pd7™™ , gp9I™™™* ) mRNA FEL &R A
U7z Dahl MRS S fLET >~ 1 (Dahl-S) & Dahl 845 F  Dahl-S 7y M CAHEIZTTHEL Tz CUER 1), £ DORufEIE
BT MR RELUL FOMF 21T o7z, PLig{LIE  Dahl BHEESMESMIET v b Je K07 B
tempol (superoxide dismutase FAHHE) 27> FORIMEEIZ FILE T RO Fx7283 | Sprague-Dawley 7 MIxF L&
B G UIZBR | ME, DL BAREMRIEEI O nE  ERER B LN B EE R AR AT TIZE TR RI

73



(Z A YRR I v i 2 S U788 R A R M sz P i
FTNATYMIBWTHERRICRO DIV, £ ORMRZ R
L7= (3CHk 3),

RS I TIIAS R 77 s 2 B35 8
DENHITIY TR 4) . — 7, BRI W TR AT
ZVERIMEZE 2952 LN MESI T CUHR 5) . £
S R MUV E AR 7 72 B LR B2 Z L A3 AN
HINTWD, ARV 7 Ra— AT EO R
PEDTCHEL TODEDEFIRIF TR S HFRD HID Uik 6,
7)o T7205 | BHERSE  inH & A BE . ) i+ 1358
PIL7= e Z A LTy, — @i B 7 ao T
DR DB Z 6D, EBR. mIEN &% A L7 It
Ty DRI BEIZFUNT, L AR 23R L Tk
DEAEDRAE S TND, F=, BET & L C A e
TEENTENBEE 2 @HEX 2L CODZ 8L, H<hsmbh

A ACSF Tempol
r 53 umavkg 105 umol'kg
D 3= I L
“{:‘j——-_--‘*-i
10 \"\_1_1 T -
a .

% Change in MAP
1

40

X 1. B EILET >~ (HF) . XFRZ >k (LF) (2
D L

P=0.005

,% Change in RSNA

T, TTTH& I, B R M ICRB O TH RS
P i U &[RRI N ER (L AN R A LT HRAX I 2R i
FRIEE T | DA = A LN L TWD FReEEE 2
FRET U7 (5CHk 8) o BT s =57 /L LT, 45%miiE
Rz B faf 7= Sprague-Dawley 7+ M FV = (5Cik 8) ., $t
fe k38 tempol OMINMENBMER G129 HME, B A
FAPRIEBE)OAX T BOGIE, BT MonwTarha—

LTy LB LA RIS AL TV (R 1) Lk 8).
NADPH oxidase PH 5 3£ T & % apocynin X°

diphenyleneiodnium DMK F 5-1Zx4 D i+ - B
AP RRIE B OAX T BUS s AR IR 7~ hCiEL T
VN2 (SRR 8) o SHIT, IR THNC I DL AR AL
V([ 2) 31T NADPH oxidase subunit (p22°", p47°",
gp917™) > mRNA FEHLE (X 3) %, JEiH & fEZ kT
A EIREBD T, UL EORAEND, [IMNERE AR

B ACSF Tempol
53 umol/kg 105 umolkg
l: =) _— - 4 J
.

} \ _ ‘L_*—‘
- T?--ﬁ. —‘ P<0 001
15 1L
20 -

1T 5 tempol (M= F¢ 5-¢ D M (X A) | B A ARG ®) (X B) KOis

P=003 P=0.035 P=0.001

4000 1 | | c
2 [ [1] %ign
§ = 3000 | L g . é é [T]
o : £
B8 S g 2
g g é 000 il é_ | é .
g : - o>
'E - jc_\ 000 | < 2 8 05
§ =
< } — 00 oo
= ¢ . LF HF LF HF LF HF
F HF
(n=7) (n=8) . LF (n®15) = HF (n=15)
B 2. fE & ILEZ N (HF) . $Z ML) (2155 K 3. fEG & 7~ (HF) | T (LE) (2381 DK T

AR ER TS MR B FE FE A= NADPH oxidase &%)
DLl

74

#NADPH oxidase subunits (p22°", p47°"*, gp917"*) mRNA %&
L&D L



AZ AT LT R M A AR T Bl U | 1, B 1
12 & ARG v 1L 0D 538 U 7= 9 e AR PR JLAR 12 B -
LW RIREMEDV RS AL, 37206 R I1T H R
SZPETUHELL . TP ER L AR 2% LT FPAR M A Rt
HETHE [TV 7SN TWDEE LN (UK 8,
9,

—J7, BHRZMET N CI, IMNT AR A TrY —3 %
Fr)LF AR (MR) RN AEAFRE TUHEZR S TN
ME EFIZRE L T EEhivTnsg Lk 10), 71
R2Tr A RREER DSMPNICIFAEL T VR AT B AR
SNAHATHREMEL A SN TWD Uk 11, 12), &I, 7
VR AT DM TR LA AFEAICE 5L CWAT]
REMEGL SRSV Ok 13, 14) . Fox XA, 7/LR AT
2 —MR ZNE{LARN A FRHAA U0 - B2 B
HLTWAZEZHREL TS (SCHK 15, 16, 17, 18), £Z
TMRIZBWTT VR AT a2 -MR RAERL AR 2%
U CREMRIGEN 2 TS TV A AREMEEZ 2, 2
DA (K 4) ZfRGEET 528 BiE LT,

2. IRAE
2.1 XREW

Dahl-& & M7~ (DS) & Zucker B 7 b h> 0 F
By TERLIZAZRY v/ R — 247> kDahl-S.
Z-Lepr(fa)/Lepr(fa) (DF) Z i\ 7= (GCHk 19) . DF D i =

Sgk-1/Actb mRNA

2.5 7 . i
21 I
1.5 1 1
11 T
0.5 1
0
Dahl Dahl Fatty
(N=5) (N=5)

X5, SRR FEcHsiT 237 TuaL Faf R /IR
(MR) {5 : MR T iK1~ T d 5 Sgk-1 DR T
([Z331 HmRNA % Bl & Zreal-time RTPCR CHiafL 7=
LZ A, Dahl ratffiZ HE#E LDahl fatty rathf CH & IZHE
KL TEY, MRIEMTTHEDS RIS, * : P<0.05,

(mmHg) 180+

MIZMREE fi3keplerenone, & LT T /LR AT 1L 8411
A R PHE # (FAD286) (3CHik20) 22 M 5L | A2 jdpf
AR ED | M~ A | N T B4 5 (vehicle)
REC LI AR T L7,
2. 2 BRRTEIZHITEIMREMEDIEE
DFDHNIZ I8 1T DMRIEMEZ -G 95725 L7z
AR R T #0233 1) 5 Sgk-1 D mRNA % 8l % Quantitative
real-time RT-PCRIEIZIVIRFIL7- (K5) .
2. 3 MmERIE
MEFREE 5 A TEY N LA i E R E A1 T 72 (5T
k1,2, 3) (IK6).,

oo AR s

‘Central sympathoexcitation ‘

\_ /

B4, E: AEH 3o ) 2 B MRS M s i O 1 Tk
WEB (L AR 2% LTz AR PE A & R TS Bh Tk | A3
ECHY, 2O EFICMNT LR AT (Ald) -2 %70
NFAARZIEE (MR) HAFAET D,

‘ Hypertension ‘

3k 3k

160
140 L
120
100+
80

60

40+

20+

0

Dahl  DF VehicleDF FAD DF Epl

6. MR blocker (eplerenone) & L<IET VR AT m G R HE
3K (FAD286) 18 M == PN # 5- 0D IfiLFE (2563550 3 : Dahl - fatty
rat (DF) (23T, eplerenone D 18 M4 iX == N #% 5- (DF Epl) 1%
vehiclefif (DF Vehicle) |2 LR UAT B 72 M EAK F 2 RA 7R LT,
—J7. TVRAT 5 L 2EFAD286 O 182 1 b == N # 5

(DF FAD) % [RIERIZA B2 MR N R %R L7z, MAP (mean
arterial pressure; V-JIME) . ** : P<0.01, * : P<0.05,

75



2. 4 RBEFFHAE

HERRIE - B FRATE) I TR EIE R AT A =
DDOFRIE G B E O FLE & Feigeh it L= Gk
1,2,3) (B 7), 7z, AZRY 77—V % 1 By &R
L. R vz 7)o HRtt &2 L7z Gk 8, 9) o
2. 5 FRKRTEERIER N XFHiD

G H LI AR T B2 Krebsii THIANA L 2N —ME |

Y = = AT T L D superoxide PE A D
WE %4772, NADPHZ BB &L TIRILNADPH (K77
PEOPEABERFTL T2, A4 4F E DM JETIZFADE SO
WRETD I FE R TET,

2.6 # &

T AR EREMERRE TR LT, RO MBIl
Clunpaired t-testZ V72, DFFEEAEES D D EL#g T
I<Dunnet testz V7=, Z4UHIZIMP 9.0.0 (SAS Institute,
Cary, NC) 2>t 2—&Y 7 Y7 % T 172 (CUHk
3),

(mmHg) Dahl Dahl fatty DF FAD DF Epl
0

e

&
Q
——
[ |x.

-90- | |

X7. MR blocker (eplerenone) & L<IiZ7 /L KA
Tu AR ER (FAD286) BMEMENER S DAL
JEARRIEEN T D 20R - ~F P A Y =T AFRIRE

5k 5 i AR F SO i Zeplerenoneft (DF Epl) |

FAD286#% (DF FAD) THEIZHH ST\,
** 1 P<0.01, * : P<0.05,

76

3. ARFHER
3.1 MEKTEIZHIT5 MR FEHE

MR @ TR 7 Tohd Sgk-1 DMK FHEIZBITSH
mRNA F Bl 5% real-time RTPCR CHFfL72&Z 4, Dahl
rat #f (N=5) [Z#L DF B (N=5) THEIZHERL TRY
DF OMNIZIIT 2D MR {EPETLED RIS L2 (1K 5)
3. 2 MR blocker iNZEAHKZESDIMEIZH T DR

FREORET, NI D MR IEMETCED D D5
NIZDT, DF OREENITEMERIIZ MR blocker TH%
eplerenone Z ¢ 5-L . IMJEIZxF T DB A fRat U7, HERR
[ I S R - NIl N DRI oS- =g AR R 2 B D E S e O
eplerenone 7 (N=3) “C vehicle #f (N=4) |2 i LA EIZIK
TLTW=(K 6) CF¥JIMLE  vehicle £ 152+2 mmHg,
eplerenone #f 128 =7 mmHg, FAD286 #f 131=*5

mmHg)
3. 3 MR blocker ZERR S DR EMAIFEENI3 TS
IES

PR BB ET KA A =0 ADFR kI G- 1253 S 1
JEAR RO, vehicle BE (N=3) [ZLE#ZL eplerenone #f
(N=4) THEIZHHISHLTEY, MR blocker iM=E N 5-
LRSI R A 7R U7= (K] 7). Eplerenone fMZEN
T HIT RPN e T Y PR B A B I EEI L
(data not shown) ,

3. 4 7ILRRTAVAMEESR FAD286 fNERNRS D
MmE- R EAFFENT R

MR OREHIVI R THLT VAT B ORI E
% BH 2 3K FAD286 % eplerenone &[RARIZIE MY ANEN
B b L, ME (X 6) . ARG S (K 7) (26T D ez
HIELI,

3.5 FZIRRTAVAMMEEEFAD286IRNENIZ S D
FRRTEERIEAN RELEEITHTEIHE

FMARER FHEBIC IS DER{L AR APEAE B, vehicle Ff

(N=4) |[ZH#& L FAD #f (N=4) CTH ZIZif <7z (Data

not shown) ,

4. &

AR OMFFERERIL, RO 3 SicEEHHD, 1)DF O
IR THRIZIS 1T D MR #5141 Dahl rat [ HEES LA E I
RKLTW=, 2)DF D= NIZ MR blocker THh 5
eplerenone A2 1% 59252 LC, MM+, ZEAEED



B ELMEIZN R NFEDHNTZ, 3) MROEN U H
R THLT IVRAT v OFRAIE R E 3 FAD286
PERMEE N 5T AR I BRI 36 KOV bR 4m il 20 2
DFBOHIL, MR TIANFRIE AR ZADH Bl fess
T&T,

N T VR AT B - MR SRS EARRETLHE, 1
FZBAE L QOB AR A R 3 S 1T S E L Uik
10, 11, 21, 22, 23) . B R fLEE7 /L& LT Dahl
B R M ME T MZOW T 2 bR ETL ., iR
D4 HADBI A7 T L7z, A [BliE, %0 Dahl &1
Bz MEE M )ET v e Zucker BT MadNTdHioECTE
RSV B R ILTE T b DRSS AT IR OO B
FEMZTHRERIZ, ENER LA 2T LT PR M AL
AR TUHED FIRICIMIN T LR AT m —MR RO
DIFET D AREMEZ R T ZENTE, TILRAT BN
I B W TER{E AR ABEAEIZBI 5L TV D ATRENEL
DN, EHETZYMIBWTHRESITOD2S Gk 13,
14) | A HE IR P ) S ARG i L L2 8 W) TR S
TR, A RIORFZEIZLD | BN T VR 2T a2 —MR
AREMANER(L AR A | A REAFRRIG B O BFR A R RIS
N B o O - Bl B S MO, [ub ] S BU T= NS NP SRR
A ARG B D ENZ DT, FEMIZR A =X L% i i
T AL D,

5 SERNDFEE

MR JEVEDRRNIZISIT DTCEITRED O HAVIZAY, £ D
VHRIZOWTIET VR AT BLR I FaRToy
OG- L TS AEEER S5, WS DL, IHNIC
BIFLaVFazxTa Tl T VRAT e RNEEEE
T HHEDBHHH CCHL 10, 11), S HLEEICHGEZE
D TWSERHY, Tz 1d, IR TEIZBITHT LR A
Ty, LFaRTal JBEORIE, TIVRATa ARk
%% (CYP11B2) . v FaAxTu A hkl%s% (CYP11BI1)
FHEOMFE T ELTWD,

B R M, IR R SIS £ OJRRE
(A FEAP IR TTHE R L AN A R Z XU 6D &L CTHTEL
RBZNZEDMBILTND (OCHR 8, 24, 25, ). Fexld,
BN M EO A 7259 (SRR 1) |« AR & i+ (5T
ik 8) 123 Th [N ER LA RL 2 %A1 U T HUHE AL e
RIS BN T | DN EETHD rREME L W Lic, B

77

P i & B8 3 2 A SR F IR BB L5 18 M B Risevs &
O i 8 7 VS BT RO AT A 2ME D= (SCik
3)Z&b | Fex OIGROEEMEE RIBL TD, S
PE/ BB @ LR L, D A OFEZ SNSRI D AR
Vo Ra— A RSBHH L TWD, AZRY 7T R
AR W T TR X —T 72— L
STEY CLHR 6, 24) . AXRY 7 Ra— LIS Eif
EEEHTHET, ZOR—VAVNPREETHY, £
DOFEHIBE PRI N B CTh D, A RlOFK 2 DHI NG,
TN T /LR AT B —MR — B AR A% LTz AR
RIEAPRRIR B LI | & — o b LT A B e 2L
DIFT LRI L7209 5 FTRENED B D,

6. X Bk
1) Fujita M, et al. Sympathoexcitation by oxidative stress in
the brain mediates arterial pressure elevation in
salt-sensitive hypertension. Hypertension, 50: 360-367,
2007.

Fujita M, et al

2) Sympatho-inhibitory action of

endogenous adrenomedullin through inhibition of
oxidative stress in the brain. Hypertension, 45; 1165
-1172, 2005.

3) Fujita M, et al. Sympathoexcitation by brain oxidative
stress mediates arterial pressure elevation in
salt-induced chronic kidney disease. Hypertension, 59:
105-112, 2012.

4) Ogihara T, et al. High-salt diet enhances insulin signaling
and induces insulin resistance in Dahl salt-sensitive rats.
Hypertension 40; 83-89, 2002.

5) Dobrian AD, et al. Effect of salt on hypertension and
oxidative stress in a rat model of diet-induced obesity.
Am J Physiol Renal Physiol 285; 619-628, 2003.

6) Chen J, et al. Metabolic syndrome and salt sensitivity of
blood pressure in non-diabetic people in China: a
dietary intervention study.: Lancet 373; 829, 2009.

7) Uzu T, et al. Enhanced sodium sensitivity and disturbed
circadian rhythm of blood pressure in essential
hypertension. J Hypertens 14; 1627-1632, 2006.

8) Nagae A, et al. Sympathoexcitation by oxidative stress in

the brain mediates arterial pressure elevation in



obesity-induced hypertension. Circulation 119: 978-986,
2009.

9) Fujita M, et al The role of CNS in salt-sensitive
hypertension. Curr Hypertens Rep 15; 390-394, 2013.
10) Huang BS, et al. Role of central nervous system
aldosterone synthase and mineralocorticoid receptors in
salt-induced hypertension in Dahl salt-sensitive rats.
Am J Physiol Integr Comp Physiol., 296; 994-1000,

2009.

11) Gomez-Sanchez EP, et al. Aldosterone synthesis in the
brain contributes to Dahl salt-sensitive rat hypertension.
Exp Physiol., 95; 120-130, 2010.

12) Ye P, et al. Effects of ACTH, dexamethasone, and
adrenalectomy on 11beta-hydroxylase (CYP11B1) and
aldosterone synthase (CYP11B2) gene expression in the
rat central nervous system. J Endocrinol., 196: 305-311,
2008.

13) Zhang ZH, et al. Aldosterone acts centrally to increase
brain renin-angiotensin system activity and oxidative
stress in normal rats. Am J Physiol Heart Circ Physiol.,
294:1067-1074, 2008.

14) Huang BS, ef al Regulation of hypothalamic
renin-angiotensin system and oxidative stress by
aldosterone. Exp Physiol., 96:1028-1038, 2011.

15) Matsui H, et al Salt excess causes left ventricular
diastolic dysfunction in rats with metabolic disorder.
Hypertension, 52; 287-294, 2008.

16) Kawarazaki H, et al. Mineralocorticoid receptor-Racl
activation and oxidative stress play major roles in
salt-induced hypertension and kidney injury in
prepubertal rats. J Hypertens., 30; 1977-1985, 2012.

17) Kawarazaki H, et al. Mineralocorticoid receptor

activation: a major contributor to salt-indued renal

injury and hypertension in young rats. Am J Physiol

78

Renal Physiol 300; 1402-1409, 2011.

18) Kawarazaki H, ef al Mineralocorticoid receptor
activation contributes to salt-induced hypertension and
renal injury in prepubertal Dahl salt-sensitive rats.
Nephrol Dial Transplant 25; 2879-2889, 2010.

19) Murase T, et al. Effects of estrogen on cardiovascular
injury in  ovariectomized female  DahlS.Z
-Lepr(fa)/Lepr(fa) rats as a new animal model of
metabolic syndrome. Hypertension 59; 694-704, 2012.

20) Rigel DF, et al. Pharmacodynamic and pharmacokinetic
characterization of the aldosterone synthase inhibitor
FAD286 in two rodent models of hyperaldosteronism:
Comparison with the 11beta-hydroxylase inhibitor
metyrapone. J Pharmacol Exp Ther 334; 232, 2010.

21) Huang BS, et al. Mineralocorticoid actions in the brain
and hypertension. Curr Hypertens Rep., 13; 214-220,
2011.

22) Ito K, et al. Blockade of mineralocorticoid receptors

left-ventricular

of

improves  salt-induced systolic

dysfunction  through attenuation enhanced
sympathetic drive in mice with pressure overload. J
Hypertens., 28:1449-1459, 2010.

23) Nakano M, et al. Mineralocorticoid receptors/epithelial
Na' channels in the choroid plexus are involved in
hypertensive mechanisms in stroke-prone
spontaneously hypertensive rats. Hypertens Res., 36:
277-284,2013.

24) Rocchini AP, et al. The effect of weight loss on the
sensitivity of blood pressure to sodium in obese
adolescents. N Engl J Med., 321; 580-585, 1989.

25) Nagae A, et al. Effect of high fat loading in Dahl
salt-sensitive rats. Clin Exp Hypertens., 31: 451-461,

2009.



No. 1321

The Role of Salt-Sensitivity and Sympathetic Nerve Activity in Obesity

Megumi Fujita', Chiaki Kawarasaki', Toshiro Fujita®, Masaomi Nangaku', Katsuyuki Ando'

1. Department of Nephrology and Endocrinology, Faculty of Medicine, The University of Tokyo
2. Division of Clinical Epigenetics, The University of Tokyo

Summary

Metabolic syndrome, a highly predisposing condition for cardiovascular disease caused by visceral obesity,
requires appropriate management. However, the detailed mechanisms have not been fully elucidated. High salt
intake increases blood pressure to a greater degree in patients with metabolic syndrome than in those without it.
We have shown previously that sympathoexcitation by brain oxidative stress mediates arterial pressure elevation in
salt-sensitive and obesity-induced hypertension. We have also shown that aldosterone-mineralocorticoid receptor
(MR) activation mediates oxidative stress-induced cardiac and renal dysfunction. Then, we hypothesized that
brain aldosterone-MR activation could mediate arterial pressure elevation through brain oxidative stress-induced
sympathoexcitation in metabolic syndrome-related hypertension. We used Dahl-S.Z-Lepr(fa)/Lepr(fa) rats (DF)
derived from a cross between Dahl salt-sensitive and Zucker rats as the salt-sensitive metabolic syndrome model.
Sgk-1 mRNA expression in the isolated hypothalamus, evaluated by real-time quantitative RT-PCR was
significantly higher in DF than in Dahl salt-sensitive rats, which suggested that MR activity in the brain was
upregulated in DF. Then, we examined effects of chronic intracerebroventricular eplerenone, mineralocorticoid
receptor blocker or FAD 286, an aldosterone synthase inhibitor, on sympathetic nerve activity, arterial pressure,
and the hypothalamic oxidative stress level. In DF, chronic intracerebroventricular eplerenone significantly
reduced sympathetic nerve activity and arterial pressure. Chronic intracerebroventricular FAD 286 also
significantly reduced sympathetic nerve activity and arterial pressure as well as hypothalamic oxidative stress level.
In conclusion, brain aldosterone-mineralocorticoid receptor activation can be a possible pathogenic background of

arterial pressure elevation through brain oxidative stress-induced sympathoexcitation in metabolic syndrome.
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