AAdtL otnv rawdikn dratpodn:
nooo, IOTE Ko yrarti

ZTEAAa ZTautouvAn
Enikovupn KaOnyitpra Nawdiatpkng
A'Nawdratpkn KAwvikn
AprototéAeio Navemotpio O@ecoalovikng



To aAat antoteAeital amno vatplo (Na) kat yAwpio (Cl)

To vATPLO, EKTOC ATTO TO EMLTPATE(O aAATL, BploKeTaLl KOL OF
TpodLU

Karmotla moootnta vatpiov mepLEXETOL €K PUCEWC OTa
TPOGLUO, AAAA HEYOAUTEPN TTOCOTNTA TIPOOTIOETOL O€ QUTA
ylot yelon Kol cuvtnpnon



AAdrTL vs. Na
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To vatpLo cupuBAaAAeL ot owoTti) AeLttoupyia Tou puikol
KOLL TOU VEUPLKOU ouoTnatog, evw Bondda otn puBuion

TWV UYPWYV TOU OWHATOC



/Ta TS Kat ot
epnPot,
XpeLagovra
UOVO pia pKpn
TTooOTNTA
vatpiou yla va

evaluywn__J

.

r// -/
H Katavaiwon

| HEYdaAnc nocotNTac
varpiov, Aén ané v

| rawdkn NAwia,

/ auéavel tov kivSuvo

| Eudavionc

| URtépraanc kay
HakponpaBeopq Ty

\ kKapdiayysiakgy

-

voonuatwy



M&Bobor afloAdoynong Srattntikine npoocAnwne Na

* Hpuepoloyia-kataypadec oitiong

* Na oUpwv 24wpou



Concept of Guyton

Any increase in blood pressure
should lead to a pressure
natriuresis normalising blood

pressure over the long term. R —
(Guyton AC: Physiological regulation of arterial 4 ﬂg . [l 3
blood pressure. Am J Cardiol 1961) Sd= &/ A
,,AS d COﬂC'USion, we have to Total Peripheral Extracellular
assume that an elevation of I
: Artenal e
arterial pressure can only be Pressure -—é'—— Output

maintained if renal function as Figure 1. Basic renal-body fluid feedback mechanism for long-
. . i term reguiation of blood pressure and body fluid volumes,
indicated by pressure natriu-

resis is impaired.”
(Hall J, 2003)



EMUTTIWOELS OTH VoonpoTnta Kol Bvitothta

Yréptaon

X ﬁ KapSlayyeLaka

voonuata
( Nayuoapkia

k Kapkivog

He et al, Journal of Human Hypertension (2009) 23, 363—384



Systolic

Gillum (1981)
Trevisan (1981)
Cooper (1984)
Howe (1985)
Calabrese (1985)
Ellison (1989)
Myers (1989)
Howe (1991)
Sinaiko (1993)
Palacios (2004)

Overall Effect

Diastolic

Gillum (1981)
Cooper (1984)
Howe (1985)
Calabrese (1985)
Ellison (1989)
Myers (1989)
Howe (1991)
Sinaiko (1993)
Palacios (2004)

Overall Effect

-~

in Children

Meta-Analysis of Controlled Trials
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He et al, Hypertension. 2006 Nov;48(5):861-9.

5

10

Salt Reduction and Blood Pressure

Importance of Salt in Determining Blood Pressure

3.00 (-2.12, 8.12)
1.25 (-10.97, 8.47)
-0.60 (-1.97, 0.77)
0.00 (-4.55, 4.55)
-0.80 (-2.36, 0.76)
-1.70 (-2.80, -0.60)
-3.74 (-7.61, 0.13)
-0.97 (-2.30, 0.36)
-1.98 (-4.56, 0.60)
-2.43 (-7.76, 2.89)

-1.17 (-1.78, -0.56)

2.90 (-8.44, 14.24)
-1.40 (-3.36, 0.56)
-1.30 (-4.78, 2.18)
-1.50 (-4.74, 1.74)

-1.50 (-2.40, -0.60)
-1.70 (-5.95, 2.55)
-0.56 (-1.95, 0.83)

-4.65 (-8.39, -0.91)
1.06 (-2.81, 4.94)

-1.29 (-1.94, -0.65)


https://www.ncbi.nlm.nih.gov/pubmed/17000923

Avartntikn tpdocAnwn Na kat kapdiayyerakog kivouvocg

J-curve?

AptnpLokn
Tileon

KapéLayyelaka vooripata

1 2 3 4 5
NpdoAnn Na (gr/nuépa)

Modified from Alderman, JAMA:2010, 303:448.



JUOTAOELC EMLOTILOVIKWY 0OPYAVIOUWV LA TAV

nuepnola npooAnln Na
World Heart
Federation
European Public
Health
ADA WHO Association & ESH
2008 2012 2017
2,3gr ~ Lsg | 287, (158  \3-5gr
AHA AHA

2010 2013



Mowo aAdrt?

Table Salt

The cheapest salt, but it's also the
most processed and stipped of trace
minerals.

Klaea
(Hawaiian) Salt

Coarse and unrefined with a
distinct pink-brownish color from
native volcanic red clay.

Sea Salt

Contalns trace minerals, and tts larger

crystals lend a more Intense flavor.

Celtic Salt

Graylsh In color and retalns ocean’s
molsture. Harvested In the Brittany
reglon from the Celtic Sea.

Fleur de Sel

Fraglle, gourmet “flower of salt”
collected by hand. Sprinkle it on
cooked food for extra oomph.

Flaked Salt

Soft, pyramid-like flakes that dissolve
quickly. A perfect “finishing salt” on
freshly cooked seafood.

Kosher Salt

lodine-free and minimally processed
with a flaky, coarse structure. Perfect

Himalayan
Pink Salt

for curing meat. Packed with trace minerals. Crystals are
hard and dry with a sharp flavor.



Zuykevipwon Na og dladopetikd elén alatiol

N
y '
Calcium Potassium Magnesium Iron llSodiurﬁ\
—,—h
Table Salt 0.03%  0.09% <0.01% <0.01% ,' 39.1% ‘|
|
I
Maldon : :
Saft 0.16% 0.08% 0.05% <0.01% : 383%
a I
|
| !
Himalayan \ I
0.16% 0.28% 0.1% 0.0004%\ 36.8%
Salt \ p
\ I
\
Celtic Salt 017%  0.16% 0.3% 0.014%  83.8%/
\'/

Avadopetiki yEUON Kol Apwa



PUBMED search yia tnv eniépaon dLodopeTikwv
g1dwv aAatiol oTtnV VyELa KoL TV EKBoon voonpuatwy

Resulis =0
* Agv UMAPXOUV UEAETEC IOV VO CUYKPLVOUV

SLadopetika £i6n alatiol ocov adopd Tig BETIKEC
N APVATLKES EMUTTWOELS OTNV LYEla



Y UVOALKN NUEPNOLA KATavaAwaon aAatiou,
QUTOU Ttou IpooTiBetal Ko autoU Tou
nepthapBavetal N6n ota tpodLuaL:

e 2gr/nuépa (=0,8 gr Na) otnv nAwia twv 1-3 eTwv

* 3 gr/nuépa (=1,2 gr Na) otnv nAwkia twv 4-6 eTwv

* 5gr/nuépa (=2 gr Na ) otnv nAwkia twv 7-18 stwv
(omwc¢ Ko oTouC EVAALKEC)



XPHZIMEZ 2YMBOYAE2
5 gr aAatiov Looduvapouv pe 1 KouTaAdKL ToU YAUKOU



Alawta xapnAn og aAdti yia oAouc?

y
A0OEnon tng aptneLakng nigong oe
andkpion avénpévng npdoAnding AAatosvaicOnoia
aAatiov

\ &

Bewpntkad, N pelwon tng mpooAnyPnc alatiov Ba ATav
TILO ONMAVTLKN Yo aAatogvaiodnta atopa AOyw tNE
Helwong tnc All, aAAd Kol low¢ AOyw eMLTPOCOETNC
wPEAeLaC oTov KapdLayyeLako KivOUVO O€ OTOULKO
enimedo



AdpLKavIKN
$UAn

[ Mpowpotnta, XotUNAO
Bapog yevvnong ’ Noyuvoapkia
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Chevalier RL. Kidney Int 59(5):1617-25, 2001



AAdrtL Kal Bapoc YEVWNONC

EAQTTWUEVN
VEDPLKN AlatosvatlocOnoia
AELToupyia

Melwpevn

vedplkn pala




Salt Sensitivity of Children With Low Birth Weight

Giacomo D. Simonetti, Luigi Raio, Daniel Surbek, Mathias Nelle, Felix J. Frey, Markus G. Mohaupt

¢ Nadld péonc nAwkiac 11,3 +2,1 €tn

* H evawoBnoia oto aAatt:
37% o€ moudLa pe xotnAo Bapoc yevvnonc
47% o€ moudLd PUKPA ylol tTnv nAkio KUnong

* H «evaloBnola oto aAdTL» 0ploTNKE WC pLa LETABOAN TNG
HEonc 24wpnc aptnpLlokng ieong = 3 mm Hg o€ amokplon
avénuevng tpocAnyng adatiov

Awokia aAlatoc 0,12 g / kg



EvawoOnola oto aAdtt kot peyebocg veppwv
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6 salt resistant (n=15)
88 90 92 94 96 98

Total kidney length (%)

eGFR 98.7 2.6 vs 106.7 2.2 mL/min per 1.73 m2; P 0.037

Simonetti et al, Hypertension. 2008;52:625-630



AdpLKavIKN
$UAn

[ Mpowpotnta, XotUNAO
Bapog yevvnong ’ Noyuvoapkia ‘




Zxetikoc kivouveoc yia ulbnAn Al pe Baon tnv npocAnbn Na
petalld 6.235 naldiwv nAkiac 8-18 etwv otic HMA

e O kivbuvoc yla mpo-

NN
|

uTtEPTOION aUéNONKe Kata

w
|

35% yla kaBe emumAEov gr

Na nuepnolwc petaéL Twv
II I I I OUUUETEXOVIWV UE
0 - KOLVOVLKO BAPOC Kol KOTd
1 2 3 4

74% petofL Twv

|

Odds Ratio
N

A
1

Sodium Intake
(quartile) UTEEPPaPWV KOl TWV

. Total . Overweight TIOX VO AP KWV TTALO LWV

Yang et al, Pediatrics 2012;130:611-619



Mnixaviopol alatogvalcdnolac otnv naxvoapkia

Avtiotaon otnv L(voouAivn Ko
UTTEPLVOOUALVOLULL

N/
Evepyomoinon ZN2

N/
AYYELOOUOTOAN Kol PEelwon VEPPLKAC
PONC ailpaTog

N/
Evepyomoinon ocuotnuatoc pevivne-
ayyelotevoivnc-aAdootepovng

\

EvaloOnoia oto aAdtl




Salt Intake

High Salt Intake
Independent Risk Factor for Obesity?

Yuan Ma, Feng J. He, Graham A. MacGregor

e AN 1g/dotnvnpocAndn aAatiol CUCYETL(OTAV LLE
A kivSuvo mayvoapkiac Kata 28% ota madid



AMZ kol RepLDEPEL PEONC oUUPWVE Kal tPooAnbn alatiov
ue Baon éxkkplon vatpiov ota ovpa 24wpPou

CHILDREN
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Ma et al, Hypertension. 2015;66:843-849
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AAdri, avalduKTika Kal mayvoapkia
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He et al, Hypertension. 2008;51:629-634



Salt Intake in Children

Salt Intake of Children and Adolescents in South London

Consumption Levels and Dietary Sources

e ipooAnyPn aAatiov TTAVW ATTO TIC LEYLOTEC CUCTAOELC
nUepPnoLag mpocAnydng

* 65% mawdLwv 5-6 eTwWv,
e 73% madlwyv 8-9 eTwv Kat
e 73% epnBwv 13 -17 sTwv



Nooootiala cupBoAn otnv npooAnwn alartiol and Siapopeg

katnyopliec tpodipwv
S
_ oo

Marrero et al, Hypertension. 2014;63:1026-1032



High sodium intake of children through ‘hidden’ food sources
and its association with the Mediterranean diet: the
GRECO study

Emmanuella Magriplis®, Paul Farajian®, George D. Pounis® Grigoris Risvas®,
Demosthenes B. Panagiotakos® and Antonis Zampelas®

e ExtiunOnke n AnPn dtatpodikol alaTiov, ektd¢ amnd to
ETUTPATIEO AAATL KOlL TO OAQTL TTOU TTPOCTEBNKE KATA TN
SLAPKELOL TOU HAYELPEUOTOC

e AAAQTL TTAVW QTTO TLC TPEXOVOEC KATteLOuVTAPLEC 0ONYieC oTO

23% twv madiwyv otn EAAada



KbpiolL ouvteheotec mpooAndbng vatplov nrav ta tpodipa nou

CUVLOTMVTAL Va Katavaimvovrol Kadnuepivd
Kat tonoBerovvral oTo KATw PEPOC TG mupapidag

Fried potaces

Greek souvlaki

Junk foods

Hamburger

Bread

Processed cereals

Yellow cheese

Healthy foods

White cheese

0 5 10
% of total sodium intake

Magriplis et al. Journal of Hypertension 2011, 29:1069-1076



TuyaonmoLn eV, OAN-TUDAN KeEAETN THC ENiOpaonc TRC
npooAnbnc Na katd thn veoyvikin nAkia otnv aptnpLaki) rieon

OA\avdia 1980 231 dtaveundnkav tuxaia os dtawta xapnAou Na
KOl

245 o€ kavovikn dtatpodn Na katd tn SLdpKeLla
TWV TIPWTWV 6 PNVWV NG {WNAC

Mu’w VAN otnv opdda xapnAol vatpiov
oy o la 15 é naparahouBnons

e 167 rmaudla amo tnv apxikn kooptn (35%)

« W3AM otnv opdSa xapnAov vatpiou

Geleijnse et al, Hypertension. 1997;29:913-917



Sources and Correlates of Sodium Consumption _
in the First 2 Years of Life -4

Karen J. Campbell, PhD, MPH; Gilly Hendrie, PhD; Can Mowson, PhD; Carley A Grimes, PhD; Malcolm Riley, PhD; Sandrine Lioret, PhD;
Sarah A. McMaughton, PhD, AdvAPD?

Tpunuoptaa  XapunAo Meoaio YynAo P
Natpiov

(mg/1,000k

cal)

Awakomnn 9.4+4.7 8.2¥4.9 7.5%4.7 0.040
OnAaopou

(nAwia

HAVEC)

‘Evapén 5.5+ 0.7 53+0.7 52+0.07 0.051
OTEPEWV
podwv

Cambell et al.J Acad Nutr Diet. 2014;114:1525-1532.



Nyécg vatpliov ta 2 npwta xpovia {winc

Wwpi kat pwpakia (mapoxn 11%
ToU ouVoALKoU vatpiov), Tupl (9%),
KoL yraovpt (6,7%)

Bpedikee TpodEq kau A VR «AA\a TpOPLHO =D
yaia = h al UUER podu

’ 4 X 0
Na 36% P O unvavBecen @ Na 47%

Evépyela 56% Evépyela 23%

AL
p—

To yaAa = : ' ' To Ywui kat Pwpakio
Na 13% 18 unvev Bpedn =>Na 15%
Evépyela 22% Evépyela 8%

Cambell et al.J Acad Nutr Diet. 2014;114:1525-1532.



Avtidpaon otn yeuon alatiol ot 1n Bpedikn nAwkia
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Infants’ (0—6 months) Indifference, acceptance and rejection responses to different
concentrations of NaCl water (%NaCl w/v)

Liem DG. Nutrients 2017, 9, 1011; doi:10.3390/nu9091011



Avtiépaon otn yebon alatiol otiv matdikn nAtkia
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Childrens’ (1-13 years) Indifference, acceptance and rejection responses to different
concentrations of NaCl in foods (%NaCl w/w) and liquids (%NaCl w/v)

Liem DG. Nutrients 2017, 9, 1011; doi:10.3390/nu9091011



ZUOTACELC YIa TH Helwon kKatavaAwonc alatiol oto onitl

e OxLmpocOnRKkn aAatlov KOTA TNV MPOEToLpacia tou payntou
* OxLalatiEpa oto TpATmell
e OyxLotnVv KatavaAwon aARUPpWVY CVOK

e EmAé€te mpoiovta pe xapunAotepn nepLlektikotnta o Na

Guideline:

. . 78N World Health
Sodium intake %f \:" Organization
for adults and =

children




ANavOaopevec avilAibelg oxeTika e th pelwon ThC
KaTavAaAwonc aAatiou

* To BaAacowvo aldtt eival «KKAAUTEPO» OO TO BLOMNXOVLIKO,
ortAd emeldn eivat « PuCLKO»:

«Aveéaptnta amo tnv mnyn tou aAatiov, To Na oto aAdaTtt
TIPOKAAEL TLC APVNTLKEC ETIUTTWOELC OTNV UYELa»

daN

World Health
Organization



ANavOaopevec avilAibelg oxeTika e th pelwon ThC
KaTavAaAwonc aAatiou

* «To paynto dev EXeL Kapia yeUON XWPELC AAATLY:

« EVviw aUTO UTopEL apXLKA VO LOXVEL, OL YEUOTIKOL KAAUKEC
OUVTOUO EEOLKELWVOVTOL LE ALlYOTEPO QAATL KL £lvall TiLo TILBavo
va armoAaUoouV TPOGLUO LE AlYOTEPO AAATL KoL TTEPLOCOTEPN
yeuon»

i\

World Health
Organization



ANavOaopevec avilAibelg oxeTika e th pelwon ThC
KaTavAaAwonc aAatiou

* «Tpodipa pe uPnAn MEPLEKTIKOTNTA OE OAATL EXOUV QApUPN
YeEUGN»:

«Mepka tpodLua tou £xouv VP NAN TEPLEKTIKOTNTA O AAATL OEV
£XOUV TIOAU aApupn veuon, emeldn HEPLKEC POPEC elval
QVOLULEUELYUEVA UE AAAQ UALKQA, OTIWC CAKXOLPO TTOU
OUYKOAUTITOUV TN YEVUON»

7
Vil
VH 5 A

I

World Health
Organization



ANavOaopevec avilAibelg oxeTika e th pelwon ThC
KaTavAaAwonc aAatiou

 « Meiwon tou alatiol Ba prnopoloe va eival KoKO ylol tThv
UYELa pou»:

«Elvait toAU SuokoAo va katavaAwoeL Kaveig TtoAU Alyo aAadty,
5edOUEVOU OTL UTTAPYXOUV TOOEC TTOAAEC TTINYEC KABNUEPLVA Ot
TPODLUO TIOU TIEPLEXOUV OAATLY

i\

World Health
Organization



