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Resistance Artery Study in Human
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Small artery remodeling is the most prevalent
(earliest?) form of target organ damage in mild
essential hypertension.

Hypertension Prevalence (%)

Resistance Artery
Vascular Remodeling T

- Media/Lumen ratio 63 - 97
Endothelial Function
I e 34 - 58
- Ach response
Vascular Stiffness No change
- E;, . Vs stress

LV Mass
ECG/ECHO 26 - 34

Park JB, Schiffrin EL. J Hypertens 2001;19:921




Event-free survival in a group of patients with
essential hypertension or diabetes mellitus and with
a media—lumen (M/L) ratio of subcutaneous small
arteries and Incidence of cardiovascular events
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M/L<0.11 M/L=0.11
Rizzoni et al. Circulation 2003;108:2230




1-Year Treatment Effects of Losartan and Atenolol
on Small Artery Structure and Function in Hypertension

Structure Endothelium-dependent relaxation

Schiffrin and Park..Circulation 2000

Bl Losartan before
Losartan 1 year
B Atenolol before
Atenolol 1 year

—\
o

(o)

Q)
o~
~
©)
=
©
| S
c
()
S
=
- |
=
.E
©
D
=

Maximal Acetylcholine Response (%)




Arteriosclerosis & atherosclerosis
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Summary of Large and Small Artery Alterations
in Hypertension

Large Artery Remodeling

Pulse wave velocity T SV

- - Vascular stiffness
Arterial augmentation 7 ’%—/

Characteristics impedance T SBP

DBP {

Small Artery Remodeling \
PVR1

Eutrophic remodeling v
Endothelial dysfunction - “

Neurohormone

Unaltered stiffness, initially
= stiffened, later Park JB. 2007
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Difference of CVD prediction between systolic
and diastolic BP as a function of age

SV & Art. stiffness

B(SBP)- 3(DBP)
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Park JB 2006
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Myocardial fibrosis experimental model
(Aldosterone-salt Hypertension)
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ET, Receptor Antagonist Prevents Blood Pressure Elevation
and Vascular Remodeling in Aldosterone-Infused Rats

Jeong Bae Park, Ernesto L. Schiffrin
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Arterial Remodeling of Resistance
Arteries in Hypertension

Experimental Human
Hypertrophic remodeling ~ Hypertension Hypertension
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Cardiac and Vascular Fibrosis and Hypertrophy in
Aldosterone-Infused Rats: Role of Endothelin-1

Jeong Bae Park and Ernesto L. Schiffrin
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BMS (BMS 182874) ETA-selective endothelin antagonist Am J Hypertens 2002




Aldosterone NAD(P)H oxidase
iInhibition
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Mineralocorticoid Receptor Affects AP-1 and
Nuclear Factor-xB Activation in Ang lI-Induced Cardiac Injury
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ROS and Vascular alterations
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NADPH Oxidase
Expression
gp91phox

BrdU-positive cells

o 3-Nitrotyrosine

Staining

D-1-positive
macrophages

! Negative control

SunY et al.
Am J Pathol 2002




NAD(P)H oxidase inhibitor prevents blood pressure elevation
and cardiovascular hypertrophy in aldosterone-infused rats™

¢ : ¢ : b ¢
Young Mee Park,* Mi Young Park.* Yeon-Lim Suh,” and Jeong Bae Park™®”
* Department of MedicinelCardiology, Samsung Cheil Hospital, Sungkyunkwan University School of Medicine

and Samsung Biomedical Research Institute, Seoul, Republic of Korea
® Department of Pathology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Republic of Korea

*p<0.05, *p<0.01
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10° cpm/mg dry tissue weight
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Iglarz M et al. 2004 AJH




Association of aldosterone with NAD(P)H
oxidase subunits (p47P"°x)?

NAD(P)H

NAD(P)* +H *




Park JB.
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Figure 4. Treatment with
spironolactone attenuated
NAD(P)H oxidase mRNA
expression in aorta(A) and
kidney(B) of aldosterone-infused
rats. The mRNA expression of the
NAD(P)H oxidase subunits
p47phox, gp91phox and p22phox
was markedly increased in
aldosterone-infused rats. The
treatment with spironolactone
significantly reduced NAD(P)H
oxidase subunits mRNA
expression. Losartan and

apocynin decreased on NAD(P)H
oxidase subunits mRNA
expression in aorta and kidney
from aldosteroneinfused

rats. *P< 0.05 vs. control rats;
1P<0.05, vs. aldosterone-infused
rats.




Role of p47phox in vascular oxidative
stress and hypertension caused by ang I

In situ dihydroethidium staining
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Landmeser U...Harrison D. Hypertension. 2002;40:511-5.




Role of a p47phox-containing NADPH oxidase

in -induced vascular oxidative
stress and hypertrophy Iin mice
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2007 unpublished, Park YM and Park JB




Relationship between aldosterone, and
oxidative stress, inflammation, fibrosis
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Aldosterone blockade and AT,R blockade:
Trials in post-MI LV dysfunction and HF

RALES EPHESUS

30% Risk reduction 15% Risk reduction

1.00 — RR 0.70 (0.60-0.82) RR 0.85 (0.75-0.96)
0.90 P < 0.001 22 — P =0.008 Placebo

18 —
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Probability 0-7° 25 mg Cumulative14 — Eplerenone

of survival incidence ,, _ 50 mg
0.60 — (%)
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0.00&
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24
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Pitt B et al. N Eng J Med. 1999;341:709-17.
Pitt B et al. N Eng J Med. 2003;348:1309-21.




RAS blockade : where?
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Aldosterone, NAD(P)H oxidase and
Vascular damage and Potential intervention
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2005 Park JB




HE 3453 DIl 200341 HHE &




BarGrecepton

Fibrosis

'FL iroetbex
I|fr|: tunction

l
Ivenous [ ] LArerial
™

+ L .'H'IEf'Iuil L | L4 ||rr'-:_-i| AT LR +

£ Aldosterane ) W

Arterial

Sysiem

Viernue

|
Syelem ?
A

Na*

[ ]
I Séesbirig
Kidney wasC L bai

RIS ANCE

dummmm------

Peripheral
resistance vessels




