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ABSTRACT

The aim of the present study was to evaluate the role of endothelium-derived factors (NO and ET) in the development of the
salt-sensitive hypertension and to assess possible interaction between these substances. A total of 52 patients with mild arterial
hypertension were studied. Patients were divided in two groups (salt-sensitive and salt-resistant groups) in accordance with the
type of their response to the changes in dietary sodium content. Data obtained show that all hypertensive patients irrespective
from their type of salt-sensitivity exhibited significantly decreased NO and ET plasma levels. The salt sensitive hypertensive
patients showed significant decreases in plasma NO concentrations compared to salt-resistant patients. The highest levels of
ET were found in salt-sensitive hypertensives. In conclusion, salt-sensitive hypertension is accompanied by endothelial
dysfunction expressed by decreased NO and elevated ET plasma levels with significant negative correlation between these
endothelium-derived agents. It might be suggested that salt-sensitivity additionally contributes to the further deterioration of the
endothelial function, presumably via impairing NO production and enhancing ET release.
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umerous studies demonstrate that endothelium
Nreleqses specific substances that influence blood

flow and vascular tone resulting in regulation of
blood pressure [1,2]. Nitric oxide (NO) and endothelin
(ET) are the main endothelial factors involved in above-
mentioned process. It is considered that hypertension is
manifested by imbalance of vasodilator and
vasoconstrictor factors with the predominance of the latter
ones. As a result vasoconstriction persists that leads to the
persistence of high blood pressure. At the same time little
is known regarding the role of endothelial factors in the
pathogenesis of the salt-sensitive hypertension. The latter
is usually have been revealed in 40-55% of patients with
essential hypertension.

There are a number of rather controversial studies
regarding the influence of salt intake on endothelial
factors [3]. Shultz and Tolins [4] demonstrated increased
NO vurinary excretion in rats being on high-salt diet).
Experimentally in Dahl salt-sensitive rats the elevation of
blood pressure induced by a high-salt intake can be
prevented by the concomitant administration of L-arginine
[5]. Decreased NOx production has been reported in
patients with essential hypertension compared with
normotensive controls [6,7]. Also, a high salt intake has
been shown to decrease plasma levels of NOx in Afro-
American and Japanese patients with hypertension [8,9].
Both Afro-Americans and Japanese are well known as
predisposed to the salt-sensitivity and severe
hypertension.

Based on the aforementioned, the aim of the present
study was to evaluate the role of endothelium-derived
factors (NO and ET) in the development of the salt-
sensitive hypertension and to assess possible interaction
between these substances.

MATERIALS AND METHODS

A total of 52 patients (21 females and 31 males, mean
age 49+1,7 yrs) with mild (I stage) arterial hypertension
(with diastolic pressure 90-99 mmHg and/or systolic
pressure 140-159 mmHg) were studied. Patients were
divided in two groups in accordance with the type of their
response to the changes in dietary sodium content: group |
was composed of salt-sensitive 18 patients, while 34 salt
—resistant patients represented group Il. Similarly, age-
matched control group (composed of 22 healthy subjects,
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7 females, 15 males) was divided into two groups (8 salt-
sensitive and 14 salt-resistant subjects).

All patients underwent treatment in cardiology unit at the
Thilisi State Medical University hospital (2001-2003).
Secondary forms of hypertension were excluded by
routine diagnostic procedures. The exclusion criteria were
the following: heart failure, valvular heart disease,
unstable angina, renal, liver pathology, secondary
hypertension, diabetes mellitus, patients taking steroids or
nonsteroid anti-inflammatory drugs (NSAIDs), tranquilizers,
contraceptive drugs); incapacity or refusal to give
informed consent. Patients smoking more than five
cigarettes per day and/or consuming more than 40 g of
pure ethanol per day, as well as women taking oral
contraceptives or oestrogen replacement therapy, were
also excluded.

Blood pressure was measured twice with 2 min intervals
taking into account postural changes. If changes in systolic
and/or diastolic pressure exceeded 5 mm, blood pressure
was taken again. One week prior to examination patients
stopped taking hypotensive medicines, as well as diuretics,
hormonal preparations. Salt sensitivity was detected by
M.Weir method [10] that implies detection of changes in
mean arterial pressure (MAP) after transferring from low
salt diet (40-50 mmol sodium daily equal to 3 g sodium
chloride) to high salt diet (200 mmol sodium daily equal
to 12 g sodium chloride). Compliance with the diet was
assessed twice weekly by measuring 24-h urinary Na*
excretion throughout the study.

Nitric oxide (NO) level in the blood was determined by
electron-paramagnetic resonance (EPR) method. EPR
spectrum was determined on radio spectrometer RE-1307
at the temperature of liquid nitrogen. Endothelin 1 (ET-1)
was detected using radioimmunoassay (IBL, Hamburg,
Germany).

Data obtained were analyzed with SPSS (version 11.0).
Variables were analyzed according to the Student t test.
A value of p<0,05 was considered statistically significant.

RESULTS AND DISCUSSION

Significant changes in NO and ET plasma levels were
revealed in hypertensive patients compared to the
controls (Tab.1). All hypertensive patients irrespective from
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their type of salt-sensitivity exhibited
decreased NO and ET plasma levels.

significantly

Groups

NO (mm/mg) ET (pg/ml)

Controls (n =22) 13,72 +£2,43 6,15+0,78

Hypertensives (n =52) 8,72+ 1,97* 36,5 £ 8,58%*

Note: * —p<0,05; ** - <0,01 compared to the control group.

Tab.1 Plasma levels of NO and ET in healthy subjects
and in patients with essential hypertension.

As it is shown in Fig.1, there were not significant
differences in NO plasma levels in healthy subjects in
accordance with their salt-sensitivity, though salt sensitive
subjects exhibited slightly decreased NO levels. On
contrary, The hypertensive patients showed significant
decreases in plasma NO concentrations with minimal
levels in salt-sensitive patients (6,41+0,57 mm/mg in salt-
sensitives and 9,1310,98 mm/mg in salt-resistant
patients; p<0,01 compared to control group).

Opposite changes were observed regarding ET plasma
levels (Fig.2). While there was not any difference in
control group depending on salt-sensitivity, the highest
levels of ET were found in salt-sensitive hypertensives
(46,4317,24 pg/ml in salt-sensitives and 23,4%5,12
pg/ml in salt-resistant patients; p<0,01 compared to
control group).

NO (mm/mg)
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Thus, data obtained confirm results of those experimental
and clinical studies that showed marked decrease in NO
production in salt-sensitive hypertension. Shultz and Tolinz
[4] first demonstrated that a high dietary salt intake was
associated with an increases in the plasma levels and
urinary excretion of NO, as well as an increase in cGMP
excretion, in normotensive Sprague-Dawley rats.
Additionally, they found a significant correlation between
urinary sodium and NOx excretion rate. Based on these
results, the authors concluded that exposure to high
dietary salt resulted in increased endogenous NO
production, and that this could contribute to the regulation
of blood pressure by facilitating sodium excretion after
sodium load. Endothelium-derived factors have also been
measured in relation to salt intake in normotensive subjects
and in patients with essential hypertension [9].

Our results show significant elevation ET plasma levels in
hypertensives with the highest concentrations in salt-
sensitive ones. Although slight, however elevation of ET
plasma levels was detected in salt-sensitive healthy
subjects compared to the salt-resistant ones. Some authors
have reported normal or minimally increased
concentrations in hypertensive patients, in comparison with
normal subjects [11,12].

In conclusion, salt-sensitive hypertension is accompanied
by endothelial dysfunction expressed by decreased NO
and elevated ET plasma levels with significant negative
correlation between these endothelium-derived agents. It
might be suggested that salt-sensitivity additionally
contributes to the further deterioration of the endothelial
function, presumably via impairing NO production and
enhancing ET release.
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Fig.1 NO plasma levels in healthy subjects and hypertensive patients according to their salt-sensitivity.

ISSN 1512-0929

237



2005 October/December, Volume 5, Issue 4 TBILISI STATE MEDICAL UNIVERSITY

ET (pg/ml)

oo y =
4500 |

40,00

35,00

3000 |

2500

20,00

1500 |

1000 %//%
5,00 : %//%

Cs. Cr H.s. Hr.

Cs —salt-sensitive controls; Cr — salt-resistant controls, Hs — Salt-sensitive hypertensives, Hr — salt-resistant hypertensives.

Fig.2 ET plasma levels in healthy subjects and hypertensive patients according to their salt-sensitivity.
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JHAoTEaUAIbHASA TUCPYHKIUSA Y 00JIbHBIX COJIb-4YBCTBUTEIbHOM
3CCEeHUUATbHON runepreH3uen

L'aane Cumonus, /[ocasapa Yepexenuose, Upuna Anoponuxaweunu, Maxa Kymamenaoze

Kadenpa sayTpennux 6onesneit Nel TOMIHMCCKOro rocy1apCTBEHHOTO MEIUIIMHCKOTO YHUBEpCcHUTEeTa, [ py3us

PE3IOME

Llenblo nccnegoBaHusi SIBASINOCb M3ydeHWe ponu aHgoTenuvanbHblx daktopoB (NO u 3T) B pas3BuTUM COMb-4YyBCTBUTENbLHON
rMNepTeHsnn 1 oLeHKa B3avMOAENCTBMS Mexay aTumm dpaktopamun. O6cnenosaHo 52 60MbHbIX C HAYaNbHOM CTaauin 3CCeHLManbHON
runepTeHsun. bonbHble GbINM pasgeneHbl Ha ABe rpynnbl B 3aBUCUMOCTU OT COMb-4yBCTBUTENBHOCTU (COMb-YyBCTBUTENbHbIE U COMb-
pe3ncTeHTHble). [MonyyeHHble pe3dynbTaTbl NoKa3anu, Y4To y BCeX BOMbHbIX, HE3aBMCMMO OT TUNa COMb-YyBCTBUTENBHOCTM, OTMEYanoch
3HaunTenbHoe cHmkeHne yposHsa NO 1 koHueHTpauun 3T B nnasme Kposu. B TO e BpemMsi y CONb-YyBCTBUTENbHBIX OOMbHbLIX YPOBEHb
NO okasancs 3HauMTeNnbHO HWXe, YEM Y COMNb-PE3NCTEHTHbIX 6oMbHbIX. MakcumanbHbI ypoBeHb OT B KpOBK Obll OTMEYEH Takke Y
COfb-4yBCTBUTENbHBLIX GOMbHBIX. Ha OCHOBaHWK BbILLEU3NOXEHHOTO MOXHO 3aKMOUUTb, YTO COJNb-H4yBCTBUTENbHASA 3CCEHLUManbHas
TMNEPTEH3UsT XapakTepu3yeTCs BbIPaXXEHHON 3HAOTENVanbHOW AUCKYHKUMEN, NPOSIBMSAILWENCS B 3HaYMTenbHOM CHuXeHun NO u
noBbilleHeM ypoBHa OT B KPOBW, U CyLLEeCTBOBaHUM 0bpaTHOW koppensummn mexay aTumu daktopamu. MNpegnonaraetcs, 4TO Conb-
YYBCTBUTENBHOCTb YriybnsieT sHAoTennanbHyo AUCHYHKLMIO MPU 3CCEHLManbHOM rMnepTeH3nmn, BO3MOXHO NMOCPEACTBOM HapyLLEHUs
npoaykumun NO u ycunenus cekpeuun 3T.

KnoueBsle cooBa: »sHAoTesnMasbHas QyHKIMsS, NO, SHOOTEJMH, COJL-UYyBCTBUTEJILHAS TMICPTEH3MSI
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