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Effective circulating volume and Renal Na+ excretion
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“There are good grounds but by no | THE HUNGER
means a proven case for suspecting i dl
excess salt intake, probably =4
associated with reduced potassium
intake , 1in the aetiology of
hypetensionn in ~ Western-Type
communities
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potassium. Isolated populations that eat natural
foods have an individual potassmam intake that
exceeds 150 mmol per day and a sodium intake
of only 20 to 40 mmeol per day (the ratio of dietary
potassium to sodium is >3 and usually closer to
10).5=*° By contrast, people in industrialized na-
tions eat many processed foods and thereby ingest
30 to 70 mmol of potassium per day and as much
as 100 to 400 mmol of sodium per day (the usual
dietary potassium:sodium ratio is <0.4).3.1%
Hypertension affects less than 1% of people
in isolated societies but approximately one third
of adults in industrialized countries.* ' Differ-
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MModernn Western diet
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Figure 1. Interaction of the Modern Western Diet and the Kidneys in the Pathogenesis of Primmary Hypertension.
i

The modern Western diet interacts with the kidneys to generate excess sodium and cause a deficit of potassium
in the body; these changes increase peripheral vascular resistance and establish hypertension. An initial incorease in

the volume of extracellular fluid is countered by pressure natriuresis._




The ™M EM EMGLAMN I JOULMA L of MED TG

|I PENVIEW ARTICLIE ||

MECHAMISMS OF DISEASE

Sodium and Porassium in the Parhogenesis
of Hypertension

Haoracio ). Adrogus, ki D, and Micolaos E. Madias, ..

Tubular lumen Renal tubular cell Capillary blood

[ Paolassiuom
dapletion
Prosimal TEesic
tubule, 34 Na~
60%

Angiotensinogen
and ACE mutations — 3 Angiatensin Il
and polymorphisms

Mutation 7
Thick v d ; ; Proximal
ascending [T£21S) e : [ ! r tubule
limb, ' !
30% z >
: Whick
|_ d i - Gmb
l - l
Distal Distal
tubule, tubule
796 ‘
|
Cellecting
duct
Collectirg —l
duct,
2-3%%




Edlpvon] Negpodoyia 2012, 24 (3): 167 -173

Avaaoornnon

Inpatodotikég 0d0i Tng svdoysvouig ovapnaivng

I I'mpfag!
1L Haoabdenc?
N. Homayakdyng?

! Neqoohoyxd Tpiina,
401 Ievird Zrparuomixg
Noooxopeio Abnyvoy

* lavguaj Lokt Anpoxgiteron

Ievind Noooxopeio Abnveay
«Kogpakévewn-Mrevizeins

Kal vatplovpron

Ieoiinyn

H mapovoa avaoxkdnmon avagéperar omy evdoyevi) ovapmanin
(ouabain), n onoia awjkel ot evioyevi) kapdlotovienikd OTEPOEL-
& (endogenous cardiotonic steroids, CTS), opdda yvwon] kal wg
napdyovres mapdupoion pe Saxtud nda (digitalis-like factors), 1 ava-
orodfac g Nat/K+-ATRiong. Ta CTS anowioly ovvieouo mjg
fiapogiciic mpdodnpne NaCl kar wev sapfiayyeiakav kal vegpi-
kv nadjoewv. Av kar n urgpln kal N ouacia wev napay oviwy an-
TV anotEdeoe aviikelpevo dapdxne, afioonuelwnn efval n mpoo-
Soc mov exer emepxiel kard 1 wAsvtaia 15 xpdwvia. Yodpxow og
wymAd emineda oro midopa oo 40% mepinov aoBeviev pe ibionab]
ungpra g O mapdyovies aurel npoxado v karaxpdino dAarog pg-
ow ailnone me Spaompidoyac kal WG Ex@pamic UG veppuaig
avA fgg vagpiow. Medgres @ tedcvrala 10xpdvia Exouv Sievkpiioer
moAAEC Kk MUAVOKES MpwENIkEC aAddemdpdoei; e Na*-K*-
ATPdonc o1 ongics onuarodotouy myv Evapln piag kanvolpyiacg smo-
xijg. “Ag onueiw Bl dn yvwpilovpe pExm mijpspa Afya yia o) ouaxe-
ey petall e peragopdc vy pe Bdon ) Asmoupyia e Na*-
K*-ATPdonc xal Tev W avioiay mc onparoddrnonc ot puumon
TEV AEITOUPY IV TV KUTTH M0 V.

Aédeig kherbrd: avidla Na*, ovapra iy, wigprao.

Euvrayomyn

H mwopofon ovioroanon avwegEQeTul Oy EVHOYEVT] oua-
pmctivey (ouabain). 1) omole aVIfREL O EVOOYEVY] Ropduomovorxd
oreposwdt] (endogenous cardiotonic steroids, CTS), pe opdda yvom-
O RO 08 meQayovees cogopool ie doxtokindo (digitalis-like
factors)., wg ovaoroléas e Na*/K*-ATaomc'. Ta CTS amore-
ot orvdeouo pereEl e Snemeis mpdakmyms dhocog (NaCl)y
WL KOO ELATE O VEQPOIXNS vooow, Av xon v UmoapEn wo
] CIT|IACLCFLCL, OV OOV eV OmOTEAE OF OVTUA EQLEVO (VTLmil-
oafeoms oey SLEOVY ErLoepovir RowGTe, aSwompeiuT mpc-
080¢ £y emtrevyfel Howd o teAsvwoiio 15 godvue, Yymiud exire-
Bt v CTS moppaenpoivenl oo oo oo 4076 xeplnol ooy a-
ofevev JE Wiomn ] vaggroo), aow dev apfdvoury BEQTEin WOl
ooy ETiioveo dpeca e oy T ™ agenoleis wieoms. O sogd-
yovees ool mPOKCADIY HoTeHodTon vorplow pEcm auEnomng




|. TPIBEAT WAl Z¥N. Elimveer Negoodmiz M, 2012

CTS CTs
Avanerrhd) TuBem
b 3
Ma * /K *-ATPaom Ma® fK*-ATPaom
,, l
! Kutroponhoopameol Na* Sc |—| EGFR

| Kurmopormhaouarsod K* / k"/.?\\
CM

PL EK| | ROS | |PIEZ)K

¥ -

mogoniammod o | I A

FKC | | ERK Akt Esficeclmrusom
v oy '
Mowediwuor e wo MNovduuaregc s
un yowSespamees Spaceg ur yowSuwpamees Spaoag

Eme. 2. (h 2 odol péow rwv oxofwy § mwvdeary rov CTS e opy NatK-ATPaomg ameed povidiase) xar pn yovideasey

i,



http://www.slidescarnival.com/help-use-presentation-template
http://creativecommons.org/licenses/by/4.0/

Elinvorsi Negpoiopia 24, 2012 ZHMATOAOTIKEE QAOI THE ENAOFENOYE OYAMMANHE KA NATPIOYPHEH

Evoyew ouaunaln péow ueong

aMnheniSpaomy we aviia NY/K*
! Kap&id, ayyeia Negpdg
Khaowr avaorohr mg avrAiag a1 Ne-K avthia
@ NaK +dwogopuliuan Tupoaing
l sEapTiyEwn and Src-EGFr
1 Na/Ca avralhay
! Suvoki
l enavappdgnaon Na
tca™) l
"Exrrwon
‘ eEwsuTTapOU GyxoU
,, Yneprpopia
" Ynépraon

Erx. 4. Or 0dof mg evdoyevovs ovauzaive.




Addwcin pesl v masrphism
Fndomenasus  Fuabain

Kiclmsew

/ Hostafwraxn \-

cyioskeletonm reammoclel iz
sigmal transdaction Eathsw ay

-I- oy Ma- K pump
i phosphorylabiom ) .I-

cronw th'ckeath-related gene

Mo+ reabhsorps. Lranscriplicd

A

}

Solome e,

1

1

TPE=

|

corclicvascular
remecke Ling

)

HY MR Tl NSO CRIEC AN ORI L IO A T I N=




I New Molecular Determinants Gontrolling the Accessibility of
Suabain to Its Binding Site in Human Na, K-ATPase « |soforms
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In eonelugion, we have wentifiod new amime acids m the

Na K-ATPaze that ditferentially contral diserete steps i the
anabain bidme tooal and o2 solorms These Dodimgs, which

explain the moform-specifiic differences 1n ouabaim binding
liinetics, may bo of importance for the development of new
drugs that are able to discriminate between the inotrmopie’ o2
and the toxie el molorm of No K-ATPaze




Therapeutic action of cardiotonic steroids like
digitalis (ouabain derivatives)

* Inhibition of Na.K-ATPase
by ouabain-like cardiotonic
sterolds leads to decrease n
Na' -gradient and decrease in
the activity of Na'/Ca*
exchanger

*  This in turn leads to
increases in intracellular Ca?*
concentration and better

cardiac muscle contraction
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Figure 3. Molecular Pathways Implicated in the Generation of Increased Arterial and Arteriolar Smooth-Muscle Tone by an Excess of Sodium
and a Deficit of Potassium in Primary Hypertension.

Solid arrows indicate an increase or stimulation, and broken arrows indicate a decrease or inhibition. The inhibition of the sodium pump
and the resulting stimulation of the sodium—calcium exchanger type 1 (NCX1) increase the intracellular concentration of calcium that in
turn triggers actin—myosin interaction and stimulation of vascular contraction. Na“; denotes intracellular sodium concentration, K*; intracel-
lular potassium concentration, Ca®"; intracellular calcium concentration, Vm membrane potential, and RyR ryanodine-receptor calcium

channel. PST 2238 (rostafuroxin) antagonizes the effect of digitalis-like factor on the sodium pump. SEA-0400 is a specific inhibitor of
the bidirectional NCX1 preferentially blocking the calcium influx pathway.




Blood pressure and renal handling of
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Editorial Comment

Role of endogenous cardiotonic steroids in sodiaom homeostasis
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Itisevident now that long-lerm excessive sodium consump-
tion stimulates, i addiion to other knawn mechanisms, the
gencration of artersal hvpertension via the release of vart

ous endogenous cardiac glycosides. A long-lastimg nse of

ous endogenous cardiac glycosides. A long-lasting rise ol
this new type of steroid hormene n blood plasma. and espe-
clally that ol ouabam and marmobufagenm, leadsto arterial

hypertension, natriuresis and Finally. via altered gene ex-
pressian patterns, to remodelling of the heart, arterial wall
and Kidneys. In particular, a prolonged mcreased secretion
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And beyond the confines of nephrology: if such Na™-K'-ATTase inhibitors have been
conserved during evolution so long—from foxglove to Home sapiens—it is difficult to believe
that the only reason why nature preserved them was to make life difficult for nephrologists, The
substance must obviously have more basic physiologic regulatory functions that so far escape
us The future will hopefully give the answer to the question of what role it plays in normal
physiology.




Thanks!

Any questions?
You can find me at

www.athens-nephrology.gr
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