CNS Effects of Aldosterone :
Critical Roles In salt-sensitive

hypertension and CHE










Salt and Circulatory RAAS in Dahl
R and S rats.
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Salt and hypothalamic aldosterone and
corticosterone in Dahl S
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CSF [Na*] & MAP on high salt in Dahl S versus R
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CSF [Na*] and
alamic aldosteroi
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Enhanced BP to CSF [Na*]
in Dahl S vs R




Activation of neural mechanisms
by high salt in Dahl S




Functional role of aldosterone in
the CNS

not specific for aldosterone
not specific for locally produced steroid




Aldosterone synthase inhibitor




CSF [Na*] and hypothalamic aldosterone

and cortlcosterone




CSF [Na+] and sympathetic activity

Central aldosterone synthase inhibition

Max. slope (%/mmHg)

—@— CSF 3.61+0.2
—O— CSF AS inh 3.740.3
—w— (Na)aCSF 2.3+0.3* |

., —V— (Na)aCSF AS inh 3.31+0.3

Changes in RSNA (%)
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Dahl S on HNa for 4 weeks

Central aldosterone synthase inhibition




BP and HR in Dahl S on high salt

Central aldosterone synthase inhibitor vs MR blocker

icv aCSF AS inh spir




CONCLUSION

locally in the CNS produced aldosterone via MR plays a
major role




Intrinsic changes in renal function lead to a defect in the
kidneys’ ability to excrete salt and to an increase in BP
until sodium balance is restored.

"the Guyton Dogma"

Kidneys of genetic models of salt — induced hypertension
do not require hypertension, and the animals live happy
(happier ?) without.

Kidneys are a "sensor and /or effector” organ like the
arteries and the heart, and in general the CNS determines
the set — point of BP.



Changing Face of CHF




ALLHAT

CHF mortality still very high
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Years from Hospitalized HF to Death




Acute Infarction,
hours

Infarct Expansion,
hours to days

Global Remodealing,
days to months
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diastolic wall stress M
systolic wall stress A
=» progressive LV dilation and hypertrophy

reduced cardiac output and
renal perfusion

=» activation of circulatory RAAS

salt and water retention

sympathetic hyperactivity
circulatory, cardiac, renal RAAS A

vasopressin A

pro-inflammatory cytokines A4



& other peripheral mechanisms
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Transgenic Rats




CNS aldosterone post MI

Central aldosterone synthase inhibitor
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Blockade of brain RAAS prevents plasma Ang
Il and aldosterone post Mi
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Blockade of brain RAAS prevents LV

aldosterone post Mi




Blockade MR prevents plasma
PO
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Parameters of LV remodeling

Parameters of LV dysfunction
and CHF
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Interstltlal fIbI'OSIS (magnlflcatlon X400)

AccV  Spot Magn WD |—1 2 ym
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MI + Icv Spironolactone
(Lal et al. Card vasc Res, 2004)
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LV function at 4 weeks post Mi




LV function 4 weeks post Ml




At

I CNS

weeks/months

Clinical CHF

* %
Pre 1 day
Ml Post




Sympathetic activity
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Maximal Slope
(%)
3.44+0.2
21+0.2*
2.8+0.2*a
3.4+0.3

Changes in RSNA (%)
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(bursts/100 beats)

MSNA

Plasma Norepinephrine

#
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# p<0.05 vs baseline

+

B losartan 50 mg/day
[0 losartan 200 mg/day

+ p< 0.05 compared to losartan 50 mg/day

(Ruzicka et al. ESC, 2007)






