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Abstract

Aim: to study the alterations of sodium and potassiursaliva with change in blood pressure values tandstimate
sodium and potassium level in saliva in controlsl &ypertensive’s with the comparison and correfatid their
changesMaterials and methods: 58 patients of age group between 30-70 years 4dthypertensives and 15 controls
were examined in medicine department Rajendratinstof Medical Sciences, Ranchi for a period afdtb weeks(one
month) and unstimulated saliva was collected betond after treatment with antihypertensive drugssults: The
hypertensive patients were characterized with Bagritly elevated levels of potassium ion(p=0.008)d less
remarkable increase of sodium ion (p=0.24) afteg amnth treatment as compared to controls. Also Haivary
potassium ion was more marked in patients undendié antihypertensive drugConclusions: The result may be
related to the hypothesis of chronic adrenergia stienulation of the salivary glands in hypertemespatients. Salivary
concentrations of sodium and potassium ion carsbd as a valuable marker and diagnostic aid inrtsp&ve patients.
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Introduction

Saliva is a complex fluid secreted by salivary dlamd

it plays a dynamic role in oral cavity for regutagi
healthy environment for teeth and oral mucosa.v&ali
is composed of water (99.5%) organic (0.3%) inoigan
Na, K, Ca and inorganic trace elements (0. 2%)céra
elements include Cu, Pb, and Zn ions. Saliva costai
both electrolytes and non-electrolytes like aminala
proteins, carbohydrates and lipids, the concenimabif
Na’, K*, cI, HCOy, PQ, arethe major constituents[1].
There is both parasympathetic and sympathetic nerve
supply to each gland, the main effect being mediate
through My — Muscuranic and B adrenergic receptor
respectively. The content of the primary acinar
secretion is modified on its passage through thet du
system. This process is also open to autonomic
influences as the duct cells have parasympathetic a
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sympathetic innervations. Cholinergic stimulations
reduces Naresorption with a more variable effect on
K* content [2]. Many factors influences the salivary
flow rate and composition. The degree of hydration,
diet and circadian rhythm are all of some imporéanc
especially with regard to flow rate NandK*. Effect of
flow rate and duration of stimulation occurs on the
PCG,and pH [3].

The concentration of ions in the secretion is gt of
both duct and acinar transfer process. There argy ma
chronic systemic diseases influencing the salivary
composition, hypertension is one of them. Hypeitans

is the silent killer of mankind. it is defined axiease

in blood pressure. Exercise, anxiety, fear, emalion
disturbance and unfamiliar surroundings can lead to
transient elevation of blood pressure [4].

Hypertension is classified as -
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Borderline systolic Hypertension —the diastolic blood
pressure is normal and systolic blood pressure is
between 140 and 159 mm of Hg.

Isolated systolic Hypertension- the systolic blood
pressure is 160 mm of Hg and above. It influencem f
time to time high in the morning and low at night.

Labile hypertension- the patient is hypertensive at one
time and normotensive at another time.

Accelerated hypertension- denotes a recent rise in
blood pressure with complications like papilledema,
retinal exudates & hemorrhage.

The etiology of hypertension includes acute nejsrit
polycystic kidney, arteriosclerosis, contractionaofta,
SLE, crushing’s syndrome, thyrotoxicosis, raisettain
cranial pressure & toxiemia of pregnancy and the
factors include high salt intake, smoking, glucose
intolerence, obesity, alcoholism, anxiety states.Th
symptoms can be headache, dizziness, palpitations,
fatigue, blurring of vision, angina pectoris, paiiay
polydipsia, weakness, weight gain, and emotional
lability[5].

It is reported that there is decreased unstimulatedle
salivary flow rate in hypertensive patient afteraiwing
antihypertensive medications.Medications have been
reported to be the reason for reduction in flowotigh
various mechanisms[6,7]. In an epidemiological gtud
conducted by Parvinen et al (1984), [8] it was fibun
that medicines that caused hyposalivation were
diuretics, antihypertensives  and drugs  for
cardiovascular diseases. Therefore, saliva has been
proved to be of significant clinical value. Howeyer
limited number of studies are published on the at$fe

of antihypertensive drugs on salivary composition
mainly on sodium and potassium so far [9]. Herlce,
aim of the present study is to study the alteratioh
sodium and potassium in saliva with change in blood
pressure values and to estimate sodium and potassiu
level in saliva in controls and hypertensive’s witte
comparison and correlation of their changes.

Matrial and Method

The study was conducted in the OPD department of
Medicine, RIMS, Ranchi.

Prior to the study the ethical clearance was obthin

from the ethical committee and necessary correstion
were done in the study design accordingly. A wnitte
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informed consent was obtained from the patients
participating in the stud¥he whole unstimulated saliva
was collected by spit on method between 9 am 18010
am. from 58 patients (43 hypertensive and 15 cts)tro

The study participantscluded patients of age group
30-60 years and not having any other systemic sésea
that causes alteration in sodium and potasium .level
Patient should not take any other drugs except
antihypertensive drug which will ultimately alteet
sodium and potassium level.

All patients have normal function according to past
medical history, patients and volunteers were $etec
and their clinical histories were obtained. The
hypertensive patients were treated with Captoprd a
Atenolol (Medochema) which are considered to be the
most common antihypertensive drugs used in the
treatment of hypertension (in public clinics) india
many years ago especially during the years of garsct
since 1991. Blood pressure was measured and after 3
hrs, 24 hrs and after one month, the collection of
unstimulated saliva is kept at 15-25 C° away from
direct light, on the light of this study. It seerttsat
salivary sampling time from 9-11 AM are
recommended since most of the study variables were
closed to the daily mean at this time points, meeeo
patients were told not to eat, drink or smoke foe o
hour before each sampling. Saliva was kept in
centrifuge for 60 seconds at speed of 2000 r.p grtlaa
supernatant was isolated and transformed to antgker
tube which was frozen at —4 C [1]. Both Na and Keve
estimated by emission flame photometry "Corning"410
in the pathology department, RIMS, Ranchi. The
samples were collected into a clean gauged testliyb
spitting method.

Exclusion Criteria: Patients having any systemic
disease or undergoing antibiotic therapy or anyeroth
treatments were excluded. Patients not giving aunse
and having adverse habits like smoking,alcohol or
tobacco chewing were not included in the study wue
its effect on salivary flow and composition.

Statistical Analysis: Prior to the start of the study a
pilot study was conducted to determine the validitgl
feasibility of the study.The study was a randomized
controlled single blinded with parallel study desig
Data was systematically arranged and compiled and
master table was prepared. Data was analysed using
SPSS 19,and data was logically presented as tahtks
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figures. The statistical tests used were m SD, pearson’s correlation(r), and paired t T
Results

A total of 60 participants were included in thedstuhowever one patient developed bradyci and palpitations when
treated with Captopril, so the line of treatmenswhaanged and another patient did not revert tBath of them wer:
excluded from the study. Therefore a total of 58tipi@ants were included in the study with 15 colgrand 4:
hypertensives. In the age group of Blyears there were 14 hypertensive patients apaxad to age group betweer-
40 years there were 5 hypertensives.

The systolic and diastolic variation was more ipérgensive in different age groups with more variation in alédge
groups. Table 1

> Control

™ Hypertensives

¥ Female

» Male

30-40 41-50 51-60 61-70

Figure 1: Distribution of the study participantsgleytensive and control group ) according to agemend gend

Table- 1: The mean values of difference in BP in hypertensivand control group before treatmen

Age Group (years) | BP before treatment (mm/Hg
Hypertensive Control
Systolic (mean+SL | Diastolic (meanzSD)| Systolic (meantSD)Diastolic (mean+SD
30-40 14246 88+4 122410 8214
41-50 15048 90+2 12442 8412
51-60 148+10 98+4 12644 8416
61-70 15248 10046 12846 8618

Table-3 : Variation in salivary sodium and potassium ion conentration at different intervals of Antihypertensive
therapy

Salivary components | Controlgroup Treatment Before After treatment
(mmol/1) group(hypertensive) treatment (4 weeks)
(Mean £SD) (meanzSD) (meanzSD)
Sodium Atenolol 9.6x1.07 5.8+0.85
7.08+1.48 Captopril 7.35%1.08 6.5+1.23
Potassium 15.14+1.30 Atenolol 27.9£3.9 25.9+3.4
Captopril 17.78+4.36 19.02+2.26

The salivary sodium ion in control was within notmange whereas with Atenolol and captopril ther@swot mucl
variation. But, the salivary potassium ion was niarpatients on Atenol (Table 3).
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Table 4. Comparison of salivary sodium ion and passium ion level between hypertensives(treatmentaup)

with control (paired sample t test)

Salivary Sodium ION

Group MeanzSD N SEM | tvalue df r p value
Treatment group and control group | 7.07+1.34 58 0.18 34.35 57 0.09 0.46(N$%)
(before treatment)

Treatment group and control group | 5.48+2.33 0.30 11.36 57 0.72 0.24(NS)
(after one month)

Salivary Potassium lon

Group MeanzSD N SEM | tvalue df r p value
Treatment group and control group | 26.03+3.82 58 0.52 33.86 57 0.28 0.33(N§)
(before treatment)

Treatment group and control group | 24.23+7.07 0.92 12.08 57 0.75 0.000(HS)
(after one month)

NS- Nonsignificant ; HS- Highly significant

The comparison between the treatment(hypertenaive)control group showed statistically no sigaific difference in
salivary sodium ion concentration. Also there wesistically no significant difference between traant and control
group in salivary potassium ion concentration. Hadivary potassium ion concentration after one mmastiowed a

statistically highly significant difference. (Tabig

Discussion

Hypertension is a silent killer and 50% of the
hypertensive patients are not getting treated e &hne
unaware. In  our study The systolic and diastolic
variation was more in hypertensives in differene ag
groups with more variation in older age groups.sThi
could be explained due to changing lifestyle. Other
studies have reported increase blood pressure, amon
which the most important are age over 55 years for
men, over 65 years for women which is consistettt wi
our findings [5].

Saliva is a diagnostic tool. The understanding ref t
role of the salivary component in the oral cavity
homeostasis is crucial to perceive how its charayes
absence may be linked with pathological conditibns.
The salivary composition of the hypertensive pasien
differed from healthy controls. The concentratiafs
potassium was significantly higher(p=0.000) and the
sodium concentration was not markedly
increased(p=0.24). This finding was similar to poes
studies[ 10].

The high salivary potassium concentrations found in
our study support the hypothesis that patients with
essential hypertension have prolonged adrenergic
overstimulation of the salivary glands. Moreovédre t
rise in potassium could be due to potassium output
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lowered by blockage of alpha-receptor. Mandel 884
showed that the treatment with Pindolol (anothéabe
blocker), there is no significant effect on proteind
potassium due to the selectiveness of beta-blogRgrs
The same results were achieved by Musumeci and his
colleagues [11] using ACE-l Angiotensin converting
enzyme inhibitor as antihypertensive drug. No effifc
Atenolol and Captopril was found on potassium
concentration until the end of the month therefoveas
not recorded. This is an ordinary result after ke of
antihypertensive drugs; those with side effectsewer
excluded from the study. Sodium appears to beifess
both hypertensives groups than in the control gi@up
0.05), similar result is obtained in the study ofnB
Aryen in 1981[12]. However in the present studyl?2a
month study duration could be recommended for &utur
studies conducted.With consideration of more dnais o
and other health parameters and financial issieset
limitations could not be ruled out.

Conclusion
The salivary Na/ K ratio is significantly lower in
hypertensive patients. Excess dietary intake of sal

causes lower Na/ K ratio in hypertensive patiehis is
because sodium retention with expansion of bod flu
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and sodium counterparts can suppress renin anedrais
blood pressure.

Therefore effect of altered salivary Na/ K rationca
induce xerostomia in patient having hypertensiothbo
with medications and without medications. Salivetsa

as a diagnostic tool. The salivary sodium and
potassium ion concentration can be used as a diigno
value in hypertension. It can be used as a diagnaist

and hypertension marker. However future studies are
required to establish its significance.
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