


Blood pressureincreases with aging only in
civilizations with high salt intake
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ANIMAL ANALOGY

-Philogenetic similarities
-99.6% coding exons
-Same amount of NaCl in milk

no stress, same potassum intake
BP increase with higher salt intake iy
- salt sengitivity in chimpanzees |

Blood
Pressure
(mmHg) 160

Groups
150 ® Experimental

Systolic [?n;‘::'d' g, A
i (n=12)

Denton, 1995




Correlation between blood pressure and salt intake

Salt intake determines BP in hypertensive and nor motensive subjects

e Cutler. 1097

INTERSALT study

A intake NaCl 100 mmol = A BP of 10/6 mmHQg/30 years



Correlation of systolic AMBP and salt intake
In Croatia

Spearmanova rang korelacija: r = 0,217; p = 0,0069
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Pezo-Nikolic, Jelakovic, 2008 unpublished data



Correlation of systolic AMBP and salt intake
In Croatia

Normotension White coat HT Essential HT
(N=64) (N=55)

Spearmanova rang korelacij =0,170; p = 0,2192 Spearmanova rang korelacija: r = 0,154; p = 0,2712 Spearmanova rang korelacija: r = 0,100; p = 0,5234
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24 hour sodium excretion (mmol/dU) and BP categories
In Croatia

Kruskal-Wallis ANOVA: p = 0,0055
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Normotenéion White ‘coat HT Eésential HT
(N=62) (N=64) (N=55)
168 198 210
(68-384) (64-490) (39-524)

Pezo-Nikolic, Jelakovic¢, 2008 unpblished data



' i Alimentary, | My Dear Watson

e A

Doyle, Journal of Sherlock Holmes, 1898



Guytons' Pressure-Natriuresis relationship

Arterial pressure ]

|

Central role played by the kidneys

| normal
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SHR

Dahl
TGR

hypertension { [Secondary:
Goldblatt
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Interaction of the Modern Western Diet and the Kidneys
In the Pathogenesis of Essential Hypertension

High sodium intake
+

Lack of renal adaptation and other defects in Na excretion

}

Retention of Na by the kidneys
Excess of Na in the body

Extracellular fluid
volume expansion ™ Release of digitalis like factor

Na/K ATPase

Excess of cellular Na\ /

Vascular smooth mucle cell contraction

Increased peripheral vascular resistance

HYPERTENSION Adrogue, Madias, NEJM, 2008:35:19



Final, common pathway in hypertension

Chronic Acute

I kidney sodium retention Sodium

intake
or 3
output,

-fold
I intravascular volume increase
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Renal mechanisms of diminished sodium excretion

Arterial pressure 1
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Molecular error
in sodium transport

Less nephrons

Decreased medullary | |Loss of peritubular blood vessels
and 1nterstitial fibrosis

circulation




Renal mechanisms of diminished sodium excr etion

Mechanisms

Reduced ultrafiltration capability

Enhanced tubular Na reabsorption

Disorders

Chronic kidney disease
Hypertension in blacks
Sodium sensitive EH

Primary aldosteronism

Diabetes mellitus
Metabolic syndrome




Hypertension follows' a transplanted kidney

Transfers
hypertension

8
T iy "_;

Salt sensitive normotension Salt resistant

Transfers

Dahl et al. Circ Res 1974,;34:94-101; Dahl et al. Circ Res 1975;36:692-696
Retting et al. Hypertension 1990;15:429-434 Bianchi et al. Clin Sci Mol Med 1974,74:435-448




MILESTONES IN NEPHROLOGY

Mark A. Knepper, Feature Editor

J Am Soc Nephrol 12: 2404-2412, 2000

John I. Curtis Robert G. Luke

REMISSION OF ESSENTIAL HYPERTENSION AFTER RENAL TRANSPLANTATION

Jouw J. Curtis, M.D.. Roeert G. Luke. M.B. CH.B.. HarrieT P. Dustan, M.D., MicHAEL K asaGarian, M.D.. Joun D.
WueLcHEL, M.D.. Patricia Jones, R.N.. anp Arnorp G, DietHELM. M. D.

Table 1. Clinical Characteristics and Results of Blood-Pressure and Renal-Function

Studies the First Time Both Were Obtained Simultaneously in the Six Black Patients with comments by
with a Family History of Hypertension (See Appendix).* ROBERT G. LUKE. anp EBERHARD RITZ
PaTiENT AGESEX  BlLooD PREsSikE  SExiUm BLUNCRETIN Urinaiy Prodim Mo, oF m w :Dg. lDDg— l Dl 5 ]98 g

M YEARS BEFORE
ESRD THERAPY

mm Mg gl
1 29M VT 13/1.3 140 mgi24 hr 4
2 M 1BV 150 231.7 Negative by dipstick 1.5
3 El 1 508 10K 1X1.0 Negative by dipstick 5
(<106 mg/24 hr)
4 ITM 185/120 a5i— 1 Megative by dipstick . i . )
SOOWE e s L emen 2 Table 2. Evidence of Resolution of Cardiac Hypertrophy from
6 M 30 2828 600 mg/24 hr 02 Electrocardiograms and Chest X-Ray Films before and after
*BUN denotes blood wrea nitrogen level, and ESRD end-slage renal disease. “Creatinine m measured. Henai Trarls plantatiﬂn.
S b S B & ¥ A PATIENT SCORE FOR DHAMETER OF
* Ll Mo. VENTRICULAR HEART T
t ¥ 3 ) HYPERTROPHY *
4 - = BEFORE AFTER BEFORE AFTER
: e centimelers
2 1 & oo
' e | 4 0 16.8 13.2
. = 2 L] 0 17.0 13.0
b 3 3 4] 0 16,2 13.5
» - 4 3 ] 17.3 14.2
1. 5 (¥} ] 168 14.8
R 6 7 2 18.0 14.0
k. Mean =5.E.M. 5.3x0.6 0.3x0.3 17.0=0.2 13.8x0.3

(P=20.041) (P<20.001)

Figure 1. Photomicrograph of the Nephrectomy Specimen from a
Patiant Tvpical of Those Considerad to Have Nenhrosclerosis.



Cotransport NCC
Angiotensinogen

Monogenic hypertensions & hypotensions

(Gitelman's syndrome)
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Central Role for ENaC in Development of Hypertension

J. Howard Pratt | Am Soc Nephrol 16: 31543159, 2005
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Increased sodium absorption in renal tubules:
-Hypertrophy of cardiomiocytes and VSM in blood vessels
-Enhanced expression of AT1 receptor
-Activation of NF-kB in proximal tubule (inflammation)
-Enhanced stimulation of central sympaticus (via All)
smoe ! -Increased synthesis of TGF beta
-Increased NAD(P)H — oxidative stress — inflammation
- - less NO
/ - dlmlnlshed medullary flow
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| ncreased sodium intake = increased total cardiovascular risk

- increased reactivity of platelets

—> via Na:Ca exchanger
Gow, 1992, Nara, 1984

- Increased hypertrophy and fibrosis

- viaTGF 3 Gu, 1998
- T expression of ATLR and | AT2R

—> vialocal RAS Schmid, 1997
-T ET1 Ferri, 1997

- endothelial dysfunction
- viaNO, EDHF Miyoshi, 1997

- Tinsulin resistance
Campese, 1994



| ncreased sodium intake = increased total cardiovascular risk,
Independently of blood pressure

Sodium excretion and left ventricle hypertrophy and albuminuria

r=0.64

P<=0.001

100 140 180 220 260 300 340

Sodium excretion (mmol/24h)

Slope LVM index Slope log UAE
vs Systolic AP vs Systolic AP

0.6 0.014

0.010

0.006

0.002
200 300 0 100 200

Urinary Sodium Excretion mmol/24h

Schmieder, 1990 du Cailar, 2002



Salt-sensitive hypertension—update on novel findings

Bernardo Rodriguez-Iturbe' and Nosratola D. Vaziri’

Nephrol Dial Transplant (2007) 22: 992-995

Guyton, 1960705 Salt-sensitive hypertension 2000's

, . Genetic mutations
Ma retention Ma retention ___ and polymaorphisms

J, l . inducing Na retention
TECV TECV, 4 [Na]

}
* Cardiac output TCagy

(impairment of n Na-K-ATPase \
by Ouabamn-kke compounds/ II
actvaton of NCX exchanger) |

Circulatory TSNS activity —+ Kidney

i + TGF-
Autoregulation R FFDEI? Ang I, ROS

+ AT 1Y Inflammation

Vasoconstriction, LVH

l

TPVR T PVR
Hypertension Hypertension




Insulin resistance and salt-sensitive hypertension in metabolic
syndrome

Toshiro Pl]_lltél Mephrol Dial Transplant (2007) 22: 3102-3107

IRS1 Insulin

. , Hyperinsulinasmia
deficit resistance yp

l NHE3 - PT

P13 kinase

Angio I

Na reabsorption|

co- tran;rg&r) PT

Reabsorption in the ascend. \T/ y Saltsensitve
limb of the loop of Henle =

= r~emor—esnianism for hypennsulinaemia-induced sodium
retention in mc:mbu]h syndrome.

Compression of the kidney by the abdominal fat
-Reduced medullary blood flow

+ uric acid




No kidney,

No cry |



KEMPNER W, pEscHEL E, STARKE H. Rice diet in malignant hypertension
; a case history.

Am Pract Dig Treat. 1949 May;3(9):556-63.

KEMPNER W.
Treatment of heart and kidney disease and

of hypertensive and arteriosclerotic vascular disease
with the rice diet.

Ann Intern Med. 1949 Nov;31(5):821-56,

L8
Since the 1930s, Kempner and his associates have employed the Rice Diet

to treat more than 18,000 patients from all around the world.
Walter Kempner retired from Duke University in 1974 and from the Rice Diet program in 1994.

He died in 1997 at the age of 93.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22KEMPNER%20W%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22KEMPNER%20W%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22PESCHEL%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22STARKE%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
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RESEARCH

Long term effects of dietary sodium reduction on
cardiovascular disease outcomes: obserwvational follow-up
of the trials of hvpertension prevention (TOHP)
Mancy R Cook, assodate professor.” Jeffrey A Cutler, former senior scientific adviser.®
Ewa Obarzansk. research nutritionist.® Julie E Buring. profe z Hwin W Rexrode, assistant professor of
i Shiriki K Kumanyika., professor of epidemiclogy.” Lawrencos | Appel professor of medicine. =
=sident and chief executive officer® for the Trials of Hypertension Prewvention
rch Group
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Wisdom begins in wonder.

Socrates






