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AMLODIPINE-INDUCED REDUCTION OF OXIDATIVE
STRESS IN THE BRAIN IS ASSOCIATED WITH
SYMPATHO-INHIBITORY EFFECTS IN STROKE-PRONE
SPONTANEOUSLY HYPERTENSIVE RATS

itaka Hirooka, Yoshikuni Kimura, Masatsugu Nozoe, Yoji Sagara,

Kenji Sunagawa
University Graduate School of Medical Sciences, Japan

Yosh
Koji o,
Kyushu .
Obijectives: Amiodipine is a dihydropyridine calcium channel blocker
tnat is widely used for the treatment of hypertensive patients and has an
antioxidant efiect on vessels in vitro. The aim of the present study was
1o examine whether treatment with amlodipine reduced oxidative stress
in the brain of stroke-prone spontaneously hypertensive rats (SHRSP).
Design, Methods, and Resuits: The animals received amiodipine,
nicardipine, oF hydralazine for 30 days in their dripking water. Levels
of thiobarbituric acid-reactive substances (TBARS) in the brain (coriex,
cerebellum, hypothalamus, and brainstem) were measured before and
after each treatment. Systoloic blood pressure decreased to similar levels
in the amlodipine-, nicardipine-, and hydralazine-treated groups. Urinary
norepinephrine excretion was significantly reduced in SHRSP after
reatment with amiodipine, but not in nicardipine or hydralazine. Levels
of TBARS in the cortex, cerebellum, hypothalamus, and brainstem were
significantly higher in SHRSP than in Wistar-Kyoto rats (WKY), and were
reduced in amiodipine-treated, but not in nicardipine- or hydralazine-
wreated SHRSP Electron spin resonance spectroscopy revealed
increased tevels of reactive oxygen species in the brain of SHRSF, which
were reduced by treatment with amlodipine. Intracisternal infusion of
amiodipine also reduced systolic blood pressure, urinary norepinephrine

excretion, and the levels of TBARS in the brain. Conclusions: These |
results suggest that oxidative stress in the brain is enhanced in SHRSP g
comp WKY. In addition, ahtihypertensive treatrnent with reduces cxidative
E stress in all areas of the brain examined and decreases biood pressure
| without a reflex increase in sympathetic nerve activity in SHRSP.

{0S33-4] SYSTEMIC HAEMODYNAMICS AND LEFT
VENTRICULAR HYPERTROPHY IN SHR WITH
ADRIAMYCIN NEPHROPATHY: SHORT TERM AND
LONG TERM EFFECTS OF LOSARTAN TREATMENT

Nevena_D Mihailovic-Stanojevic?, Djurdjica_M Jovovic?,

Zoran_Z Miloradovic', Dragan Mitrovic?, Jasmina Markovic-Lipkovski®
‘Institute for Medical Research, Yugoslavia, ®Institute of Pathology,
School of Medicine, Belgrade, Serbia and Montenegro

nevena@imi.bg.ac.yu

OBJECTIVE: Patients with chronic renal failure have a high risk for
cardiovascular disorders. The aim of our study was to examine effects of
adriamycin (ADR) as well as short term and long term effects of losartan
on systemic haemodynamics and left ventricular hyperirophy in SHR
with ADR nephropathy.METHODS: Female SHRs, 24 weeks old, were
selected in 8 groups: Controf groups (C8, C12) without treatment. Groups
ADRS, ADR-L6 and ADR12, ADR-L12 received ADR (2mg/kg/b.w.i.v.)
twice in interval of 3 weeks. Group ADR-L6 received losartan (10mg/kg/
b-.W-/Ciay. by gavages) for 6 and group ADR-L12 for 12 weeks after ADR.
Six and 12 weeks after adriamycin treatment animals were anesthetized
and systolic, diastolic and mean blood pressure, cardiac index (C),
total peripheral resistance (TPR), and left ventricle mass index (LVMI)
were measured RESULTS: LVMI was significantly increased in ADR6
§roup compared to C6, (0.44 = 0.01 vs. 0.35£0.01, p<0.05), without
thanges in systemic haemodynamics. Losartan significantly decreased
Lvmi independently of treatment period, but long term effects was more
Pronounce (ADR-L6 vs. ADRS, 0.36 = 0.01 vs. 0.44 £0.01, and ADR-L12
¥S. ADR12, 0,33 = 0.01 vs. 0.38 =0.01, ADR-L12 vs. ADR-L6, p<0.05).

lood pressure was reduced after short treatment with losartan. In
ADR12 group Gl was increased and TPR was decreased compared to
. 12, Long term losartan treatment returns these parameters to control
;ﬁaéues.CONCLUSION: Losartan prevents left ventricular hypertrophy
é’ €Pendent from systemic haemodynamics and treatment duration in

HR with ADR nephropathy.

(0833-5| (PRO)RENIN RECEPTOR: BIOCHEMICAL STUDY ON
THE BINDING TO PRORENIN AND RENIN

AH.M._Nurun Nabi', Mohammad_Nasir Uddin?, Tsutomu Nakagawa?,
Atsuhiro Ichihara®, Tadashi inagami®, Fumiaki Suzuki'?

"The United Graduate School of Agricuitural Science, Gifu University,
Gifu, Japan, *Faculty of Applied Biological Sciences, Gifu Universily,
Gifu, Japan, *Keio University School of Medicine, Tokyo, Japan,
*Biochemistry School of Medicine, Vanderbilt University, Nashville, TN,
USA

nurunnabi369@yahoo.com

Objective: The binding and activation mechanism of renin and prorenin
by its receptor was investigated to evaluate the role of ‘handle’ region
in prorenin.Design & Methods: This study was performed by using
membrane anchored rat and human (projrenin receptors. The plasmid
DNA containing human and rat (projrenin receptors (AF291814 and
AB188298 in DDBJ, respectively) conjugated with FLAG epitope were
transfected into the COS-7 cells. Synthetic peptides 10P-19P and the
11P-15P were used at 4.0 nM. Results: The human and rat (pro)renin
receptor was expressed on the membrane. The highest amount of
receptor was found after 18h transfection. Human/rat renin and prorenin
bound to the receptor with different binding affinities. The 50% of the
total human prorenin and 90% of the total rat prorenin at 2.0 nM bound
to the receptors (K, were 1.8 and 0.89 nM, respectively). Receptor-bound
rat prorenin was activated non-proteolytically to an enzymatically active
form with a K, of 1.0 mM, and a V,,, 30% of V,, attained by mature renin.
That of human prorenin had the renin activity at the similar level to that
of mature renin. The peptides inhibited the binding of both human and
rat prorenin to the respective membrane-anchored receptors and their
Ki were around 7 nM for both peptides. Conclusion: (Pro)renin receptor
activates human and rat prorenin non-proteolytically and possibly the
‘handle’ region plays a crucial role by opennig the active site of prorenin
in the “receptor associated prorenin system” (RAPS). This receptor also
bound renin from human and rat source.

0S33-6| ANGIOTENSIN Il TYPE 1 RECEPTOR BLOCKER,
CANDESARTAN AMELIORATES COGNITIVE
IMPAIRMENT IN TYPE-2 DIABETES MICE WITH
IMPROVEMENT OF INSULIN RESISTANCE

Kana Tsukuda, Masaki Mogi, Jian-Mei Li, Jun lwanami, Li-duan Min,

Rui Chen, Masaru Iwai, Masatsugu Horiuchi

Department of Molecular Cardiovascular Biology and Pharmacology,
Ehime University, Graduate School of Medicine, Tohon, Ehime, Japan

mmogi@m.ehime-u.ac.jp

Objective: It has been reported that type-2 diabetes mellitus is closely
related to diminished cognition and ARB have been shown to suppress
new onset of diabetes mellitus and improve insulin resistance. We
examined the changes in age-dependent cognitive function in KK-Av
mice, a model of type-2 diabetes, and the potential effects of ARB on
amelioration of cognitive function.

Design and Methods: To assess the cognitive function, mice were
subjected 1o a passive avoidance task every week from 8 weeks-old.
Expression of MMS2, one of the ubiquitin-conjugating enzyme variants,
and AT, receptor was analyzed by real-time PCR. Glucose-uptake was
evaluated using 2-deoxy-D-[3H] glucose.

Results: In KK-Av mice, ARB, candesartan orally administrated at a non-
hypotensive dose significantly decreased serum glucose and insulin
levels. Glucose-uptake in brain was increased by candesartan treatment.
Avoidance rate was increased age-dependently in non-diabetic C57BL/
6J mice, but not in KK-Av mice. Cognitive impairment was observed after
14 weeks-old. Administration of candesartan from 8 weeks-old markedly
improved cognitive function and administration from 14 weeks-old
prevented further cognitive decline. We demonstrated that AT, receptor
signaling enhances neural differentiation and prevents cognitive decline
after stroke in mice via an increase in MMS2. MMS2 mRNA expression
was significantly attenuated in the brain of KK-Ay mice compared to that
in C57BL/6J mice. Treatment with candesartan increased MMS2 mRNA
expression as well as AT, receptor expression.

Conclusions: Candesartan ameliorated the impaired cognitive function
in type-2 diabetes mice at least due to improvement of insulin resistance
and increase in MMS2 expression.



158 International Scciety of Hypertension

PM3-03-02| ORAL TREATMENT WITH AZELNIDIPINE
REDUCED RENAL SYMPATHETIC NERVE
ACTIVITY (RSNA) AND IMPROVED NONLINEAR
CORRELATION BETWEEN RSNA AND BP IN
CONSCIOUS SHR

Toshiko Onami', Hiroo Kumagai', Chie Takimoto', Motohisa Osaka?,
Katsufumi Sakata’, Kamon ligaya', Koichi Hayashi®, Hiroshi ltoh',
Takao Saruta’ :

'Department of Internal Medicine, Keio University School of Medicine,
Tokyo, Japan, *Department of Gerontology, Nippon Medical School,
Kawasaki, Japan

Objective: Faster heart rate (HR) and potentiated sympathetic activity are
risk factorsfor CV events. Postmyocardialinfarction patients withareduced
nonlinearity of HR regulation showed a poor survival rate. Azelnidipine (a
novel DHP-CCB) reduced HR in 101 Japanese hypertensive patients. We
demonstrated in ISH 2004 that acute intravenous azeinidipine reduced
HR and RSNA despite significant depressor effect in SHR. Design and
Methods: To examine the effects of azelnidipine on linear and nonlinear
correlations between RSNA and BP, we recorded simuitaneously BR, HR,
RSNA, and RBF in conscious SHR (n=8) before (13 week-old) and aiter
2-week oral treatment (through gastric tube) with azelnidipine (1.5mg/
kg/day dissolved in DMSQ). Ccherence of transfer function from RSNA
to BP was calculated as linearity. Mutual information value (developped
by Dr Osaka) between RSNA and BP was calculated as linearity and
nonlinearity. Results: Despite significant depressor effect from 160£5
to 133%2 mmHg , HR reduced from 39847 to 3915 beats/min,
and RSNA decreased from 152 to 9.6%0.8 (p<0.05). RBF tended
to increase. The coherence (linearity) was significantly reduced from
0.7:£0.04 to 0.6£0.03 {0-0.5 Hz). Mutual information value tended to
increase from 0.2£0.01 t0 0.3 0.01, suggesting an increase in nonlinear
correlation. Conclusions: Two-week oral treatment with azelnidipine did
not induce reflex tachycardia, significantly reduced RSNA, and increased
the nonlinear correlation between RSNA and BR. Therefore, azelnidipine
has a potential to prevent CV events in hypertensive patients.

PM3-03-03| DO DISTINCT POPULATIONS OF DORSAL ROOT
GANGLION NEURONS ACCOUNT FOR THE HIGH
SENSITIVITY OF CGRP CONTAINING RENAL
AFFERENT NERVE FIBERS

Peter Linz", Claudia Heersink’, Eva Vogel?, Gisa Tiegs?, Kerstin Amann?,
Karl_F Hiigers', Roland_E Schrnieder’, Roland Veelken'

"University of Erlangen; Medical Department 4, Nephrology and
Hypertension, *University of Erlangen; Department of Pharmacology,
*University of Erlangen; Department of Pathology, Germany

mfm431@rzmail.uni-erlangen.de

The neurogenic peptide CGRP was linked to kidney damage in
hypertension. CGRP is locally released from sensory afferent fibers
also transducing information to the brain. The recepiors involved in
the stimulation of sensory neurons in the kidney cortex are not well
investigated.Our hypothesis: The stimulation of a distinct population
of very sensitive dorsal root ganglion neurons (DRGN) with afferent
input from the renal cortex depends on TRPV1 [capsaicine] receptors
associated with these fibers.|dentified rat DRGN with renal axons were
studied by patch-clamp technigues. (DRGN with hind limb afferents
studied for comparison). Renal DRGN showed significantly higher
amplitudes of acid induced transient and sustained currents than non-
renal DRGN; transient: (15.99:£5.06 pA/pF vs 0.36 %0.17* pA/pF,
mean®SEM at pH 6) sustained: (3.6711.13 pA/pF vs 0.84:£0.14* pA/
pF at pH 6 and 20.04%4.51 pA/pF vs 6.22%1.18* pA/pF at pH 5) (*
p<0.05, n = 25). The TRPV1 receptor antagonist capsazepine inhibited
the sustained, amiloride the transient responses suggesting involvement
of Acid Sensing lon Channels (ASIC). Furthermore, small-capacitance
renal DRGN (p<80pF) showed no ASIC- or TRPVi-currents wheras
larger-capacitance renal DRGN (>80pF) exhibited strong currents which
were significantly higher than in non-renal DRGN. Confocal microscopy
revealed that renal vessels, tubuli and glomeruli were associated with
CGRP-containing nerves possessing TRPV1 and ASIC receptors.
Sensory afferent neurons innervate the kidney cortex. Distinct large-
capacitance neurcns exhibit high sensitivity to stimulation with protons.
These neurons may play a pivotal role for the transduction of afferent
input to brain, and for the local release of peptides such as CGRP
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PMi3-03-04| ESTROGEN DEPLETION INDUCED T
HYPERTENSION THROGH RHO-KINASE
ACTIVATION IN THE BRAAINSTEM IN FEMALE
SPONTANEOUSLY HYPERTENSIVE RATS

Koji ho', Yoshitaka Hirooka?, Akira Takeshita?, Kenji Sunagawa?
kyushu kousei-nenkin hospital [ Japan, *Departement of Cardiovaggy,,
medicine, Kyushu university, Japan

Estrogen decreases arterial pressure by acting directly on bloog
and through the effects on cardiovascular centers in the brainsten, =
mechanism underlying the effects of estrogen in the brainstem, howe..
is not clear. The aim of the present study was to determine wheing gr
kinase in the brainstem contribute to ovariectomy-induced hyperieng.
We performed bilateral ovariectomy or sham operation in 12~Week.:-
female spontaneously hypertensive rats (SHR). Arterial pressype a:.:
heart rate (HR) measured using radio-telemetry in conscious state,w;:
increased in ovariectomized-rats compared with control-rats. Continu&:
intracisternal infusion of Y¥-27632, a specific Rho-kinase inhibitor, i, ,
mini-osmotic pump significantly atienuated the ovariectomy-indmg:
increase in arterial pressure and HR. In addition, we compared the py.
kinase activity in the brainstem between control-rats and ovariectomiz,
rats. The levels of phosphorylated-ERM family (ezrin, radixin, and moess
Rho-kinase target proteins were significantly greater in ovariectomizgs,
rats than in control-rats. Intracisternal infusion of Y-27632 attenuateq The
expression of phosphorylated-ERM family. Furthermore, we examing:
the estrogen (E2) concentration in serum and CSF. The ovariecto,
decreased E2 concentration both in serum and CSF to about 259 -
control. These results suggest that the depletion of endogenous estroger
by ovariectomy, at least in part, induces hypertension in female SHR s
activation of the Rho-kinase pathway in the brainstemn.
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PM3-03-05| INCREASED REACTIVE OXYGEN SPECIES IN
NUCLEUS TRAGTUS SOLITARII IS INVOLVED IN
NEURAL MECHANISMS OF HYPERTENSION IN
STROKE-PRONE SPONTANEQUSLY
“HYPERTENSIVE RATS

Masatsugu Nozoe, Yoshitaka Hirooka, Yasuaki Koga, Yoji Sagara,
Takuya Kishi, Kenji Sunagawa
Kyushu University Graduate School of Medical Sciences, Japan

Objective: Wereportedthatincreased reactive oxygen species (ROS}inik
rostral ventrolateral medulla (RVLM) contribute to neural mechanisms ¢
hypertension in stroke-prone spontaneously hyperiensive rats (SHRSP.
However, the role of ROS in the nucleus tractus solitarii (NTS), where
afferent input from baroreceptors receives, in cardiovascular regulation’s
not understood. The aim of the present study was to examine whether RS
generation in the NTS is involved in neural mechanisms of hypertension
Design and Methods: ROS generation in the NTS of SHRSP and WK
was evaluated measurement of thiobarbituric acid-reactive substancss
(TBARS) levels. The role of ROS in the NTS of SHRSP in cardiovasculz
regulation was evaluated by two different methods; transfection of eithe
adenovirus encoding human Cu/Zn Superoxide dismutase (AdCu
ZnSOD) to scavenge superoxide of cytozole or adenovirus encoding
dominant-negative Rac1 (AdDN17Rac1) to suppress ROS generation
by NAD(P)H oxidase into the NTS. Mean blood pressure (MBP} &t
heart rate (HR) were measured using radio-telemetry system. Urinafy
norepinephrine excretion for 24 hours was measured as an indicator @
sympathetic nerve activity.Resuits: TBARS levels and NAD(P)H oxidast
activity in the NTS were greater in SHRSP than in WKY, Cu/ZnSCP
activity was lower in SHRSP than in WKY. Transfection of either AdC¥
ZnSOD or AdN17Rac into the NTS decreased MBP, HR, and urina
norepinephrine excretion in SHRSPConclusions: These results suggesj
that the increased ROS generation probably via NAD(P)H oxidase in ‘hf
NTS is increased in SHRSP and contribute, at least in part, to nev®
mechanisms of hypertension.

]
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Pi4-01-08| ENHANCED ERYTHROPOIESIS MEDIATED BY
ACTIVATION OF THE RENIN-ANGIOTENSIN
SYSTEM VIA ANGIOTENSIN Il TYPE 1A RECEPTOR

Hideki Kato', Junji Ishida?, Takeshi Sugaya?, Keiji Tanimoto?,

Takashi Yokoo?®, Toshiro Fujita', Masaomi Nangaku', Akiyoshi Fukamizu?
'Division of Nephrology and Endocrinology, Tokyo University Hospital,
Tokyo, Japan, *Center for Tsukuba Advanced Research Alliance (TARA),
University of Tsukuba, Japan, *Division of Nephrology and Hyperiension,
Department of Internal Medicine, Jikei University School of Medicine,
Tokyo, Japan

GFGO7102@nifty.com

Objective: Although clinical and experimental studies have long
suggested a role for the renin-angiotensin system (RAS) in the regulation
of erythropoiesis, the molecular basis of this role has not been well
understood.

Design and Methods: We report here that transgenic mice carrying
both the human renin and human angiotensinogen genes displayed
persistent erythrocytosis as well as hypertension. To identify the
receptor molecule responsible for this phenotype, we introduced both
transgenes into the AT1a receptor-null background. Angiotensin Il has
been shown to influence erythropaiesis by two means, up-regulation of
erythropoietin levels and direct stimulation of erythroid progenitor cells.
Thus, we conducted bone marrow transplantation experiments. Plasma
erythropoietin levels and kidney erythropoietin mRNA expression were
measured by ELISA and quantitative PCR, respectively.

Results: We found that elevated hematocrit level was restored to the
normal level in the double transgenic mice in the AT1a receptor-null
background by genetic manipulations and clarified that AT1a receptors
on bone marrow-derived cells were dispensable for RAS-dependent
erythrocytosis by bone marrow transplantation experiments. Plasma
erythropoietin levels and kidney erythropoietin mRNA expression in the
double transgenic mice were significantly increased compared to those
of the wild-type control, while the elevated plasma erythropoietin levels
were significantly attenuated in the compound mice.

Conclusions: RAS enhances erythropoiesis through the AT1a receptor
of kidney cells and that this efiect is mediated by the elevation of plasma
erythropoietin ievels in vivo.

PM4-01-09] CALCITRIOL, AND THE LESS CALCEMIC
ANALOG QW-1624F -2, LOWER BLOOD
PRESSURE IN THE TSUKUBA HYPERTENSIVE
MOUSE, A TRANSGENIC MODEL OF
HYPERTENSION DUE TO EXPRESSION OF THE
HUMAN RENIN-ANGIOTENSIN SYSTEM.

Karen M. Tordjman', Jessica Sack’, Dalia Somjen’, Gary H. Posner?,
Michal Vechoropoulos®, Naftali Stern'

'Institute of Endocrinology, Metabolism and Hyperiension, Tel Aviv
Sourasky Medical Center, Tel Aviv University, Tel Aviv, Israel, 2Department
of Chemistry, Johns Hopkins University, Baltimore, Maryland, USA

karentor@tasmc.health.gov.il

Epidemiologic studies have suggested a relationship between vitamin
D levels and biood presssure (BP). It was recently demonstrated that
calcitriol downregulates the expression of the renin gene.

In the present study we tested the hypothesis that calcitriol, and its less
calcemic analog QW-1624F,-2, couid attenuate the hypertension in the
Tsukuba Hypertensive Mouse (THM). Newly weaned, 4 week-old THM

mice received intraperitoneal injections of either calcitriol or QW-1624F,- |

2(0.5ng/g body weight). Within 3 weeks, systolic BP was 122.8+4.1
mm Hg, in the calcitriol-treated animals, and 113.2%£2.8 mm Hg in QW-
1624F -2-treated mice, vs. 150.82£6.8 mm Hg in the control (vehicle-

injected) animals (P<0.001, by ANOVA). In a separate experiment, §

treatment with QW-1624F -2 was initiated in
old animals.

After 3 weeks of treatment, BP was down 10 112.6 6.5 mp,
analog-treated mice (P<0.005, by ANOVA vs. baseline), but
in controls. None of the treatments was associated with Sianifice..
hypercaicemia. Echoing the reduction in BR, expression of ihe tra“nsécc“
human renin mRNA was down by approximately 65% in the kidne.
the calciiriol and the analog-treated mice compared to contrg) P
In addition, the level of the mouse angiotensin Il receptor type
was decreased by 35% in the aorta. )
As renin is the rate limiting step of the renin-angiotensin system, - )
data support the notion that vitamin D modulates this system i ..,
confirmed, these results suggest a potential therapeutic role ior ¢
and its less calcemic analogs in the treatment of hyperigng
cardiovascular diseases.
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\PM4-02-01| ALDOSTERONE SUTIMULATES SUPEROXIDE
ANION PRODUCTION IN BOVINE AQRTIC
ENDOTHELIAL CELLS

Fumiko lwashima, Takanobu Yoshimoto, Haruna Sakai, Toru Sugiyams
Yukio Hirata :
Tokyo Medical and Dental University graduate school, Japan

Objective : It is well recognized that angiotensin I (Ang Il increzs::
vascular NAD(P)H oxidase expression, thereby leading to incre‘:;.-
oxidative stress in vascular cells, while aldosterone is cumey,
considered as a cardiovascular risk hormone. The aim of present st
was to elucidate whether aldosterone direcily stimulates superoiz:
anion production in bovine aortic endothelial cells (BAEC), and ii so.x
compare the differential effects by aldosterone and Ang Il on superoxic:
anion production.

Design and Methods : Primary culture of BAEC (passage : 2-8) wers uzz:
for the experiments. Intracellular generation of superoxide anion in BAE;
treated with aldosterone and Ang Il was measured by dihydroethydiy-
(DHE) fluorescence using fluorescent microscopy and image analyzir;
system.

Results : Aldosterone (10 M) significantly increased superoxide ani-
levels in BAECs in a time-dependent manner (3-24 hrs}); a significa™
increase was induced as early as 3 hrs, and about 3-4 fold incres:
by 24 hrs. In contrast, Ang Il (107 M)-stimuiated increase in superoiic:
anion levels was biphasic; the first phase was observed as early as i
min, and the later sustained phase by 3-24 hrs. The aldosterone-inducs:
generation of superoxide anion was inhibited by mineralocoriict:
receptor antagonist, eplerenone, but not by Ang Il type 1 recepis
antagonist, varsaitan. Superoxide anion generation by aldosterone &>
Ang Il was equally inhibited by NAD(P)H oxidase inhibitor, apocy”
(8%10+ M).

Conclusions : Our study clearly demonstrates that aldosterone direc,
stimulates superoxide anion generation in endothelial cells via NADF™
dependent pathway independent from Ang Il effect.

=

PM4-02-02] HIGH SALT DIET INCREASES BLOOD PRESSURE
VIA OXIDATIVE STRESS IN THE BRAINSTEMIN
SPONTANEOUSLY HYPERTENSIVE RATS

Yasuaki Koga, Yoshitaka Hirooka, Shuichirou Araki, Masatsugu No
Yoji Sagara, Takuya Kishi, Kenji Sunagawa
Kyushu University Graduate School of Medical Sciences, Japan

yasukoga@cardiol.med.kyushU'U-E:'?:
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Objective: High dietary sodium causes sympathetic hyperactivity °'
increases resting blood pressure (BP) in spontaneously h‘lpeneni‘fﬁ
rats (SHR). In part, central nervous system mechanisms are suggesw‘ .
be involved. Recent studies suggest that reactive oxygen species
generation in the brainstem is increased in SHR. The aim of ihe P
study was to examine whether high salt diet increases ROS in t.he rc ;
ventrolateral medulla (RVLM) of SHR and, if so, this is associated ¥ g
BP elevation. e B
Design and Methods: Male SHR (6-week-oid) were fed with h'QE: 4
diet (8%: HS) or low salt diet (0.5%: LS) for 6 weeks. BP was meas |
using the tail-cuff method. Norepinephrine excretion was m?asl"ff
B S-week-old and 12-week-old. We evaluated ROS in the braifl "
L cerebellum, hypothalamus and RVLM) by thiobarbituric acid-1e
d substances (TBARs) at 12-week-old. To confirm the role of R
| RVLM in BP regulation, tempol was microinjected bilaterally
d RVLM of HS and LS at 12-week-old.

into ¥




Jlts: BP was significantly higher in HS than LS from 9-week- old.
norepinephrine excretion of HS was significantly higher than that
week-old. TBARs level was significantly higher in the RVLM
- HS than that of LS. Bilateral microinjection of tempol into the RVLM
*,cf od a greater depressor response in HS than in LS.

!“duzlusions: These results suggest that high salt diet increases in ROS
;otge gVLM of SHR which is associated with further increases in BF, at

“yrinary
ofLS at 12-

Jeastin part via activation of the sympathetic nervous system. !

| Wi4-02-03] MODULATION OF RENAL FUNCTION BY
SUPEROXIDE AND ITS INTERACTION WITH

NITRIC OXIDE IN PRE-HYPERTENSIVE REN-2
TRANSGENIC RATS

Q,Libof Kopkan', Monika Thumova?®, Zuzana Huskova?,

Ldenka vanourkova?, Ludek Cervenka?, Dewan SA Majid’

hysiofogy, Thlane University Health Sciences Center, New Orleans,
- USA, 2Center for Experimental Medicine, Institute for Clinical and
"'aperimenral Medicine, Prague, Czech Republic

i

fijbjective: Pre-hypertensive heterozygous transgenic rats (TGR)
Tharboring the Ren-2 renin gene exhibit an excess of superoxide (O2-
) production. We evaluated the hypothesis that enhanced O2- activity
i’and its interaction with nitric oxide (NO) is invoived in the development
of hypertension in this model. Methods: Renal responses to acute
“infusion of 02- scavenger, tempol (150 u g/min/100g BW), and NO
synthase inhibitor, nitro-L-arginine methylester (L-NAME, 5 1 g/min/100g)
“directly into the renal artery were evaluated in anesthetized male TGR
-and compared with those in Hanover-Sprague Dawley rats (HanSD).
“nulin and PAH clearances were used to determine glomerular filtration
f;ré'fé (GFR) and renal ptasma flow (RPF), respectively. 8-isoprostane
“concentration in urine was determined by enzyme immunoassay.
;ﬁésults: Although arterial pressure and basal renal function were not
difierent in pre-hypertensive TGR and HanSD rats, infusion of tempol
alone caused significant increases in GFR and RPF (1242 and 10%4
9%, respectively) in TGR (n=8) but not in HanSD (n=9). Compared to
HanSD, 8-isoprostane excretion was significantly higher in TGR (41%)
' which was attenuated during tempol treatment. L-NAME infusion caused
greater decreases in GFR and RPF in TGR (-22£4 and -34%£4 %; n=10)
hanin HanSD rats (-104 and -19£3 %; n=10). In TGR (n=12), greater
;hemodynamic effects of LNAME were attenuated by co-infusion of
“tempol. Conclusion: These data suggest that the enhanced 02- activity
;;é_'nd its interaction with NO modulates renal function during the pre-
‘;ﬁypertensive phase in TGR and thus plays a role in the pathophysiology
of the development of hypertension in this transgenic rat model.

PM4-02-04] IMPORTANT ROLE OF TIMP-3 IN OXIDATIVE
STRESS PRODUCTION

‘Masayoshi Higuchi', Osamu Yasuda', Hidenobu Kawamoto',

Joyohiko Yokoi', Hiromi Rakugi’, Keisuke Fukuc?, Toshio Ogihara’
‘Department of Geriatric Medicine, Osaka University Graduate School of
iMedicine, Japan, 2Department of Food Sciences & Nutrition, School of
Uman Environmental Sciences, Mukogawa Women's University, Japan

ectives: Tissue inhibitor of metalloproteinase-3 (Timp-3) is a
ifunctional protein, originally cloned as an inhibitor of matrix
alioproteinases (MMP). This study was performed to investigate the
of Timp-3 in oxidative stress production in murine vascular smooth

-ype and Timp-3 knockout mice. After the stimulation by angiotensin
(A, oxidative stress production in cultured VSMC was analyzed
dihydroethidium (DHE) staining, and expression of Timp-8 and
Otgnsin converting enzyme (ACE) was examined by Western biot
ysrs. MMP acivity in cultured medium of VSMC was measured by
tin zymography. Timp-3 expression was restored by the transfection
expression vector. Wild-type and Timp-3 knockout mice were fed
dnnking water containing L-NAME, and ACE expression in cardiac
QVe§sels was examined by immunostaining. Results: Timp-3
ssion in wild-type and its absence in Timp-3 knockout VSMC were
IMed by Western blot analysis. ACE expression was decreased in
P-3 knockout VSMG compared to the wild-type. Gelatin zymography
SMaIEd enhanced activity of MMP2 in the mediumn of Timp-3 knockout
SMg In DHE analysis, oxidative stress production in All-stimulated
Was was markedly reduced by Timp-3 deficiency. This decrease
i Testored by Timp-3 transfection. immunohistochemistry of cardiac
E l'OVe.ssel in wild-type mice revealed that L-NAME induces ACE
b Pression and oxidative stress, hgth of which were decreased in Timp-

cle cells (VSMC). Methods: VSMC were cuitured from the aortas of
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3 knockout mice. Conclusions: it is suggested that Timp-3 play roles in
All-induced oxidative stress production in VSMC.

Pi4-02-05| CHRONIC OR ACUTE INTERACTION OF
ANGIOTENSIN Il ON OXIDATIVE STRESS
PRODUCTION BY GLUCOSE PRETREATED
MESANGIAL CELLS

Noriko Miyazawa', Michiaki Abe', Takafumi Toyohara®, Takehiro Suzuki’,
Kenji Nakayama', Akiko Ishif?, Hiromi Shiwaku', Eisuke Shibata’,
Masayuki Tanemoto', Fumitoshi Satoh’, Takaaki Abe’, Sadayoshi lio’
"Tohoku University Graduate School of Medicine, 2Tokyo Wemen’s
Medical University, The Diabetic Center, Japan

michiabe@mail.tains.tohoku.ac.jp

Oxidative stress leads to glomerular mesangial changes, which are
recognized in early stage of diabetic nephropathy. Previous studies
showed either high concentration of D-glucose (Glu) or angiotensin 1!
(All) stimulated superoxide (O,) production in mesangial celis. However,
direct interaction of All and Giu on O, production has not been clarified.
We examined whether All and Glu synergistically interact on O, production
in mesangial cells. Human or rat mesangial cells were cultured on cover
slips and assessed under a real-time fluorescent microscopy. In an acute
study, continuous flow of 107 MAll stimulated mesangial cells pretreated
with several concentrations of Glu. All stimulated the oxidative stress,
measured by an indicator of 5',6'-chloromethyl-2’,7'dichlorodihydro-
fluorescein diacetate, in dose-dependent manner of Giu. The changes
was inhibited by RNH-6270, an All type 1 receptor antagonist, and
augmented by PD-123319, a type 2 receptor antagonist. For chronic
study, rate of O, generation was determined by increases in the intensity
of ethidium converted from preloaded dihydroethidium. When the cells
were preincubated with All and 13.5mM Glu, O, production was higher
than vehicle. However, either All or Glu alone had no effect. Influence
by osmolality was ruled out by L-glucose. TheO, production was
significantly inhibited by apocynin, an NADPH oxidase inhibitor, by RNH-
6270, by thenoyitrifluoroacetone, a mitochondrial complex lf inhibiter,
or by carbonylcyanide m-chlorophenylhydrazone, an uncoupler of
mitochondrial membrane proton gradient. These data suggests that
mesangial cell received synergistic oxidative stress by All and Glu via
NADPH oxidase and mitochondrial pathway.

PMA-02-07| OXIDATIVE STRESS-ASSOCIATED VASCULAR
AGING IS XANTHINE CXIDASE BUT NOT NAD(P)H
OXIDASE DEPENDENT.

Mohammad Newaz, Adebayo Oyekan
Center for Cardiovascular Diseases, Texas Southern University, Housto,
Texas. USA

Newaz _ma@tsu.edu

Aging is an independent risk factor for the development of cardiovascular
disease. Vascular aging is characterized by endothelial dysfunction that
is primarily atfributed to increased superoxide formation. To date, the
source of this age-associated increased superoxide production remains
ambiguous. However, NAD(P)H oxidase pathway was excluded. In this
study, we tested the hypothesis that xanthine oxidase is the source of
superoxide generation and impaired vascular function in aging. Male
Sprague Dawley rats, 4 months (Young) and 18 months (Aged) old, were
compared for systolic blood pressure (SBP), endothelial function, and
free radical generation via NAD(P)H oxidase and xanthine oxidase. Mean
SBP was higher (36£2%) in the aged group compared to the young
rats. This was accompanied by a reduced acetylcholine-induced renal
vasodilatation as determined by isolated perfused kidney preparation.
Urinary excretion of nitrite was lower in the aged rats and this was
associated with a reduced expression of eNOS and iNOS proteins in the
aorta. Aged rats showed a ~2-fold increase in free radical generation as
evident by increased plasma 8-isoprostane level and a 3-fold increase
in proteinuria compared to the young rats. Vascular NADP(H) oxidase
activity was unchanged between both groups. Similarly, expression of
p67phox and p47phox component of NAD(P)H oxidase was unchanged.
However, xanthine oxidase activity was increased by 192%1% in the aged
rats accompanied by an increased xanthine oxidase protein expression
in the aortic homogenate. These results suggest that increased free
radical generation-associated increase in SBP in aged rats is xanthine
oxidase but not NAD(P)H oxidase-dependent.
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P04-116] DIASTOLIC FUNCTION AT REST AND DURING
DOBUTAMINE STRESS ECHOCARDIOGRAPHY IN
PATIENTS WITH HYPERTENSION COMPARED WITH
ASSESSMENT OF CORONARY MICROCIRCULATION
BY CARDIOVASCULAR MAGNETIC RESONANCE

Danuta Czarnecka', Agnieszka Kwiecien-Sobstel’,

Agnieszka Olszanecka', Mieczyslaw Pasowicz?, Piotr Klimeczek?,
Robert Banys?, Artur KLecha', Kalina Kawecka-Jaszcz'
“Jagiellonian University, Poland, John-Paul Il hospital, Cracow

The aim of the study was to asses left ventricle diastolic function in
patients with arterial hypertension AH and to compare the results with
the parameters of myocardial perfusion detected by cardiovascular
magnetic resonance imaging CMR. The study included 76 patients: 54
women and 22 men: mean age 55.6 = 7.8 years, with AH and normal
coronary angiograms. Echocardiographic examination was performed
10 evaluate left ventricular diastolic dysfunction LVDD defined as IVRT <
90 msek. Each patient underwent dobutamine stress echocardiography.
Using pulsed wave tissue Doppler echocardiography TDE peak early
= and laie A&acuie velociiies of basal segments of infraventricular
septum VS and lateral wall LW were measured at rest and high dose
of dobutamine. In all subjects myocardial first pass perfusion CMR
imaging, both at rest and during an infusion of adenosine was performed.
Quantitative perfusion analysis was performed to derive the myocardial
perfusion reserve index MPRI. Results: Patients were divided into two
groups: with LYDD: n=41 and without LVDD: n=385. Patients with LVDD
had significantly lower E * velocity: 6.57 £1,8 vs 8.1 2.3, p=0.0003
and E " /A~ ratio: 0.57 % 0.22 vs 0.83 = 0.36, p=0.003, but only for
IVS and during high dose of dobutamine. Neither at rest, nor during
stress we could observe any differences in MPRI between patients with
and without LVDD. Conclusion: in the examined patients with AH, the
presence of LVDD influenced the pulsed wave TDI parameters during
dobutamine stress echocardiography for IVS, and did not affect coronary
microcirculation assessed by perfusion CMR.
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B504-117] THE SYMPATHO-INHIBITORY EFFECT OF STATIN IN
THE SHRSP ALONG WITH THE ANTI-OXIDANT
EFFECT IN THE RVLM

Takuya Kishi', Yoshitaka Hirooka', Akira Takeshita®, Kenji Sunagawa'
"Kyushu University Graduate School of Medical Sciences, 2Aso-fizuka
Hospital, Japan

tkishi@cardiol.med.kyushu-u.ac.jp

Statins have reporied to increase endothelial nitric oxide synthase
(eNOS) expression and activity independent of cholesterol-lowering
gffects. Recently, we demonstrated that atorvastatin had sympatho-
inhibitory effects with upregulation of eNOS in the brain in stroke-
prone’ spontaneously hypertensive rats (SHRSP). Furthermore, we
also demonstrated that reactive oxygen species (ROS) in the rostral
ventrolateral medulla (RVLM) of the brain stem, where the vasomotor
center is located, was significantly increased in SHRSP and that ROS
in the RVLM contribute to sympatho-excitatory effects in SHRSP
Therefore, the aim of the present study was to determine whether
atorvastatin reduces oxidative stress in the RVLM of SHRSP associated
with sympatho-inhibitory effects. SHRSP and Wistar-Kyoto (WKY) rats
were treated with or without atorvastatin (50mg/kg per day) for 30 days.
Systalic blood pressure (SBP) and heart rate were measured using the
tail-cuff method. As the parameter of the sympathetic nerve activity,
urinary norepinephrine excretion (UNE) was measured for 24 hours
before and after the treatment. Treatment with atorvastatin significantly
decreased SBP and UNE in SHRSP, but not in WKY (1996 vs 173%5
mmHg, 1.41£0.05 vs 1.07£0.04 ug, p<0.05, n=5). Thiobarbituric
acid-reactive substances (TBARS) levels in the RVLM tissue obtained

stress. Treatment with atorvastatin decreased TBARS levels in the RVLM

not in WKY. These results suggest that atorvastatin reduces oxidative §
stress in the RVLM of SHRSP, which might contribute to the sympatho- &

inhibitory effects of atorvastatin in SHRSP.

PO4-118] SESAME OIL REDUCES BLOOD PRESSURE 1y
HYPERTENSIVE PATIENTS

Ganapathy Sambandam'**“, Devarajan Sankar?, Ramakrishna Ray:
Viswanathan Pugalendi® 9.
'Prof. Maniarasan Memorial Poly Clinic, Chidambaram-608 001
Tamilnadu, India, *Department of Biochemistry, Annamajai Univ’ersi
amalainagar-608 002, Tamilnadu, India, *Faculty of Medicine
Muthiah Medical College and Hospital,Annamalai University,
Annamalainagar-608 002, Tamilnadu, India., “Depariment of
Biochemistry, Annamalai University,Annamalainagar-608 00z
India

MLy’

Ann
. Rajan

+ Temilnagy

sambandamg@siiy. ..

The objective of this study was to evaluate the efiect of sesams ..
as sole edible oil in mild hypertensive patients, since the oi ’:—’Xi’:ﬂ :
significant reduction in biood pressure in drug-taking hypertengiye
patients. Twenty-five patients aged 40-50 years of both the sexes wiz;
mild hypertension participated in this study. Sesame oil (ldhavax'{,
Gingelly oil) was supplied to the patients and instructed to use in piaC;
of other edible oils for 60 days. The patients were advised io Consun-,;-,
approximately 35 g of cil per day as cooking medium. Clinical follow ué
and biochemical determinations such as plasma lipid profile, electrolyteé
lipid peroxidation, enzymic and non enzymic aniioxidants were measursg
at baseline and after 60 days of sesame oil substitution. Blood pressurs
was measured at every 15th day during the study period. Blood pressure
and diastolic blood pressure remarkably reduced upon sesame oy
substitution. Total cholesterol, low-density lipoprotein cholesterol anc
triglycerides were significantly reduced while significant elevation was
noted in high-density lipoprotein cholesterol. Plasma levels of sodium
reduced significantly while potassium elevated. Lipid peroxidation
decreased significantly. Activities of superoxide dismutase, catalase
and glutathione peroxidase and the levels of vitamin C vitamin E. etz
carotene and reduced glutathione were increased significantly upon the
substitution of sesame oil. Sesame oil as sole cooking oil reduced biood
pressure in mild hypertensive patients and influenced beneficially the
levels of lipid profile, electrolytes, lipid peroxidation and antioxidants.

PO4-119] IMPACT OF EDIBLE OILS ON HYPERTENSION
MANAGEMENT

Devarajan Sankar'2**, Ganapathy Sambandam?, Ramakrishna Rac’,
Viswanathan Pugalendi*

"Prof.M.M.Poly Clinic,Chidambaram-608 002, Tamilnadu, india, *Prof.
M.M.Poly Clinic,Chidambaram-608 002, Tamilnadu, India, Rajah
Muthiah Institute of Health Sciences, Annamalai University,
Annamalainagar-608 002, Tamilnadu, india, *Department of
Biotechnology, Aarupadai Veedu Institute of Technology, Vinayaka
Mission’s Research Foundation Deemed University, Paiyanoor-603 104
Chennai, Tamilnadu, India

devsankara@yaho0.C04

Objective: To evaluaie the role of edible oils on blood pressure. lipics
and redox status in drug-taking hypertensive patients Design anc
Methods: Five hundred and seventy hypertensive patients medicates
with nifedipine were divided into four groups (356 patients-sesame ol
87 patients-sunflower oil;, 47 patients-groundnut oil and 40 patientS-Pé'm
oil). The control group (n=40) received only the drug. The respeciive
oils were supplied to the patients and instructed to use as the only
edible oil for 60 days. Blood pressure, lipids, lipid peroxidation, enzymic
and non-enzymic antioxidants were measured at baseline (0 day) ant
after 60 days of oil substitution.Results: Patients with nifediping alone
or with respective oils had lowered blood pressure differently. Sesame
oil substitution significantly lowered the need of medication. Plasm?

! | tained | and RBC concentration of saturated fatty acids reduced white mon°
using the punch-out technique were used as measures of oxidative g

and polyunsaturated fatty acids elevated and the vicissitude is more ¥

es n o . sesame oil group. TC, LDL-C and TG decreased while HDL-G elevalet
of SHRSP (0.7520.04 vs 0.57%0.03 1 mol/g wet wi, p<0.05, n=5), bul § in sesame and sunflower oil. Elevation of HDL-C and TG was noted

| groundnut and palm oil. Pronounced reduction of lipid peroxidation '”af

alie

noted in sesame oil. Activities of superoxide dismutase elevaied ir

. groups whereas glutathione peroxidase and catalase increased 0“'5”'%
§ sesame oil. Vitamin C, vitamin E, beta carotene and reduced glutathio™

N . Beld
increased in sesame oil group whereas elevation of vitamin E an "r:
urflower and groundnut oil. GOnC]USiOnS: Amont

Carotene noet oMy In SURTiower ant grour

sure
the four oils, sesame oil offers better protection over biood presst
lipid composition, lipid peroxidation and antioxidants.
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Investigator Initiated Symposium

Central Cardiovascular Regnlation: From Hypertension to Heart Failure

Sydney, Australia

Program

13:30-13:40

Moderators: John Chalmers Yoshitaka Hirooka

Opening Remark and Introduction

Central cardiovascular regulation: From hypertension to heart failure
Yoshitaka Hirooka  (Fukuoka, Japan)

13:40-14:10  State of the Art Lecture
CNS effects of aldosterone in hypertension and heart failure
Frans HH Leenen  (Ontario, Canada)
14:10-14:15 Q&A
14:15-14:35  Effects of angiotensin II and angiotensin II receptor blockers (ARBs)
on peripheral and central sympathetic nervous system
Hiroo Kumagai (Tokyo, Japan)
14:35-14:40 Q&A
14:40-15:00 Decoding the neurotransmitter systems that control the cardiovascular system:
From molecular to clinical
15:00.15:05 0&A Paul M. Pilowsky  (Sydney, Australia)
15:05-15:25 Mitogen-activated protein kinases as novel signaling pathways
in angiotensin II - induced hypertension
Julie Y H.Chan (Kaohsiung, Taiwan)
15:25-15:30 Q&A

Moderators: Kaushik P. Patel Yoshitaka Hirooka

15:55-16:15 Hypothalamic mechanisms regulating the cardiovascular response to stress:
Role of 5-HT1a receptors
Roger Dampney (Sydney, Australia)
16:15-16:20 Q&A ¢ i
16:20-16:40 Central mediators of sympatho-excitation in heart failure:
The angiotensin-ROS-nitric oxide connection
Irving H. Zucker  (Omaha, USA)
16:40-16:45 Q&A
16:45-17:05 Role of interventional autonomic control in the management of heart failure
Masaru Sugimachi (Osaka, Japan)
17:05-17:10 Q&A
17:10-17:30  Combined mfluence in essential hypertension pathogenesis of increased single fibre
sympathetic nerve firing rates and epigenetic silencing of the noradrenaline transporter gene
Murray Esler (Melbourne, Australia)
17:30-17:35 Q&A
17:35-17:55 Sympathetic and cardiovascular actions of leptin
and the concept of selective leptin resistance: Implications for obesity-induced
hypertension
Allyn L. Mark (Towa, US4)
17:55-18:00 Q&A
18:00-18:20 Special Lecture
Blood pressure and stroke prevention
John Chalmers (Sydney, Australia)
18:20-18:25 Q&A
18:25-18:35 Closing Remark

John Chalmers (Sydney, Australia)

Reception to follow




John Chalmers, MD, PhD Yoshitaka Hirooka, MD, PhD
Senior Director and Head of Research Advisory Unit, Department of Cardiovascular Medicine
The George Institute for International Health Kyushu University Graduate School
University of Sydney of Medical Sciences

Organizers of the symposium

Greeting from Organizers:

Dear Colleague,

We are pleased to announce an Investigator-Initiated Symposium on "Central
Cardiovascular Regulation: From Hypertension to Heart Failure" at the 21st
International Society of Hypertension meeting in Fukuoka, Japan, on Saturday,
October 14, 2006 just before the main meeting. This symposium will focus on neural
control of circulation in hypertension and heart failure ranging from basic to clinical
points of view. The wide range of conceptual and technological innovations in this fast
moving field should make the Symposium attractive to investigators from diverse
backgrounds, in the USA, Europe, and Asian Pacific. In addition, the symposium will
provide participants an opportunity to get together, discuss scientific issues, and build
closer relationships and collaborations.

The program consists of presentations from many of the most active investigators in
this field and we will welcome you as a discussant. We hope that many of our
colleagues apart from the invited speakers, will participate in the symposium. All
registrants at the 21st ISH Congress will be welcome to participate.

We cordially invite you to be an active participant in this unique symposium and look

forward to seeing you in Fukuoka.

Sincerely,
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Central cardiovascular regulation: From hypertension to heart
failure

Yoshitaka Hirooka
Kyushu University Graduate School of Medical Sciences, Fukuoka, Japan

Hypertension remains a major risk factor for cardiovascular events compared to other
risk factors. Hypertension causes cardiac hypertrophy, ischemic heart disease, and
eventually leads to heart failure, which is the final condition that results from many
structural heart diseases. Although the etiology of essential hypertension is
multifactorial, it is due to abnormal regulatory systems. The major regulatory systems of
blood pressure and body fluid homeostasis are the sympathetic nervous system and the
renin-angiotensin system. The factors that modify these two major regulatory systems
and to what extent they modify these systems, are important research questions. Recent
studies indicate that hypertension has a large neural component. In heart failure, it is
now clear that an enhanced sympathetic drive contributes to the development of the
disease and leads to a poor prognosis. Recent large clinical trials indicate that #-blockers
are effective in patients with heart failure.

Sympathetic nerve activity is determined by the cardiovascular center in the brainstem.
The hypothalamus and other areas in the brain influence the cardiovascular center,
thereby determining the basal sympathetic tone. The baroreceptor reflex is the major
regulatory system for maintaining blood pressure at a normal level. In the hypertensive
state, this reflex is reset to a higher pressure level, which is considered to be the major
reason for hypertension. It is difficult, however, to explain the mechanism(s) by which
hypertension persists and progresses over time with the peripheral mechanism(s) alone.
Therefore, many investigators of the neural control of circulation are now interested in
central cardiovascular regulation. In particular, Drs. Donald Reis, Paul Korner, and
Michael Brody are the leaders in initiating this field of research. Today, following their
lead, investigators are using modern technology to increase our knowledge in this field. A
series of studies from our laboratory demonstrated that nitric oxide, reactive oxygen
species, and Rho-kinase are significantly involved in the neural mechanism(s) of
hypertension and heart failure. Many questions remain, however, regarding their
mechanistic and pathophysiological significance. In this symposium, authorities in this
field will provide insight into the many aspects of hypertension and heart failure from
molecular approaches to integrative physiology, and from basic to clinical studies.

I am very happy that this Investigator-Initiated Symposium for ISH2006 is in Fukuoka. I
thank Professor Chalmers, the co-organizer, and the organizing committee of ISH2006. 1
hope that this symposium will be a great opportunity for many investigators from all over
the world in this field and will encourage young scientists to continue their research with
confidence in the future!
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