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The Effect of Long-Term Antihypertensive Therapy on the
Change in Secretion and Calcium, Bicarbonate and Phosphate
lon Concentration in Non-Stimulated and Stimulated Saliva

Uc¢inak dugotrajne antihipertenzivne terapije na promjenu
izlu¢ivanja i koncentraciju kalcijevih, bikarbonatnih i fosfatnih
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Abstract

Objective: The aim of this study was to evaluate the amount of saliva secreted and calcium, bicar-
bonate, and phosphate ion concentration in patients receiving antihypertensive for five years or over
five years (patient group) and in healthy patients (control group). Material and methods: The patient
or experimental group included 31 subjects who were admitted to a cardiovascular clinic and had
been receiving an antihypertensive drug therapy for more than five years. The control group includ-
ed 31 healthy subjects. The measured amount of saliva was further used to determine the calcium,
phosphate and bicarbonate ion concentration values. Calcium and phosphate ions were determined
spectrophotometrically, while bicarbonate ions were determined by titration. Results: A two-way-
test (Student’s test) was used to compare the values of variables. The amount of excreted saliva was
statistically significantly lower in the patient group in non-stimulated (1.739 mL/5 min) and stimulat-
ed saliva (3.594 mL/5 min). Calcium ion concentration was statistically significantly lower in patient
group in resting saliva (6.143 mg/dL). Bicarbonate and phosphate ion concentration in patient group
was statistically significantly higher in non-stimulated (bicarbonate ion = 14.041 mmol/L, phosphate
ion = 2.818 umol/L) and stimulated saliva (bicarbonate ion = 10.872 mmol/L, phosphate ion = 1.454
umol/L), respectively. Conclusion: A reduced amount of saliva and calcium ion concentration indi-
cates the possibility of a higher frequency of hard dental tissue demineralization process. On the con-
trary, the increase in the phosphate and bicarbonate ion concentration in the patient group affects
the regulation of acid-base balance, thus having a preventive effect.
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Introduction

Saliva has several different types of functions (antibacteri-
al properties, digestion, cleansing, buffering, lubrication, etc.,)
which play an important role in maintaining both oral and
overall health of the body (1,2). Saliva secretion is controlled
by three basic centers: primary (localized in the medulla ob-
longata), secondary (thalamus), and tertiary salivation center
(opercula- insular zone of the cerebral cortex) (3). Based on
the manner of production and excretion, mixed saliva is divid-
ed into stimulated saliva and resting saliva. Stimulated mixed
saliva occurs as a result of the effect of the most diverse fac-

Uvod

Slina ima vie razlicitih funkcija (antibakterijska, probav-
na, ¢iSéenje, puferiranje, podmazivanje, itd.) koje su vazne u
odrzavanju zdravlja usne Supljine i cjelokupnog organizma
(1, 2). Izlucivanje sline kontroliraju tri osnovna centra: pri-
marni (smjesten u produzenoj mozdini), sekundarni (u ta-
lamusu) i tercijarni centar za salivaciju (operkulo-insularna
zona mozdane kore) (3). Na temelju nacina stvaranja i izlu-
¢ivanja, sveukupno stvorena slina dijeli se na stimuliranu i
nestimuliranu. Stimulirana slina nastaje kao rezultat utjeca-
ja razlicitih ¢imbenika koji uzrokuju njezino pojacano izludi-
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tors, which act directly in the oral environment on numer-
ous and diverse receptors, and/or indirectly through the sense
of sight, hearing or smell, thus causing its secretion to be en-
hanced. Resting mixed saliva is produced as a secretion prod-
uct of the entire glandular apparatus of the oral cavity in con-
ditions when there is no external stimulus for its creation.

The acidity of the oral cavity environment is closely re-
lated to the amount and the chemical composition of the se-
creted mixed saliva. The pH measurement of mixed saliva
has shown a wide range from the most acidic (pH=6.1) to al-
kaline (pH=7.8). Acidity of saliva is also associated with the
measurement period (during day or night), as well as with the
volume of salivary secretion, i.e. whether it is stimulated or
resting salivation and it is important in patients undergoing
radiotherapy (4,5).

Bicarbonate buffer is excreted in enhanced concentration
during stimulated salivation when it represents the dominant
buffer. Due to the multiplier effect of enhanced concentra-
tion of this buffer, mixed saliva becomes alkaline, reaching a
pH of 7.8. In such alkalization conditions, and due to the ef-
fect on the acid products present in saliva, it can be consid-
ered as a precautionary measure in preventing demineraliza-
tion of the hard-dental tissues’ surface (1, 5).

Phosphate buffer is the basis of the buffer system in rest-
ing saliva. It is extremely important in the physiological pro-
cesses of resting saliva (during 22 hours in a day), and in the
period when there is no stimulated saliva secretion. For rem-
ineralization processes of the surfaces of hard-dental tissues,
apart from the buffer, the amount of calcium and phosphate
ions present in the saliva is pivotal (6,7). A high concentra-
tion of these ions in saliva prevents the demineralizing effect
of water while remineralizing the enamel’s damaged surface
at the same time.

Different local and systemic diseases may be the reason
for qualitative and quantitative changes in salivary secretion
(Parkinson’s disease, Alzheimer’s disease, glandular infections,
tumors and use of certain drugs) (8, 9). The drugs that most
commonly cause problems in the qualitative and quantita-
tive secretion of saliva belong to different groups such as an-
tihypertensives, antihistamines, opioids, and antidepressants
(10, 11).

Antihypertensives may be divided into two broad groups:
the first group of drugs which directly or indirectly block the
renin-angjotensin system (the predominant effect is to cause
vasodilatation) and the second group of drugs works by in-
creasing water and sodium excretion (diuretics and calcium
channel blockers). Different groups of drugs (i.e. inhibitors
of the angiotensin converting enzyme, angiotensin receptor
blockers, calcium channel blockers, thiazide diuretics), in ad-
dition to the antihypertensive effect, can also have an effect
on other systemic parts of the human body, as well as on the
qualitative and quantitative properties of the stimulated and
non-stimulated saliva (12).

This study aimed to determine changes in the amount of
saliva excreted and calcium, bicarbonate and phosphate ion
concentration in stimulated and resting saliva in patients on
long-term antihypertensive therapy (longer than five years),
and to compare them with findings in a healthy population.

Antihypertensive Therapy and Saliva .

vanje djelujuéi izravno u oralnom okruzju na mnogobrojne
i raznolike receptore i/ili neizravno putem osjeta vida, sluha
ili mirisa. Nestimulirana slina nastaje kao produkt izlu¢ivanja
cijeloga zljezdanog aparata usne Supljine u uvjetima kada ne-
ma vanjskog podrazaja za njezino stvaranje.

Kiselost u usnoj $upljini usko je povezana s koli¢inom i
kemijskim sastavom izlu¢ene sline. Mjerenje pH sline poka-
zalo je $irok raspon — od najkiselijega (pH = 6,1) do alkalno-
ga (pH =7,8). Kiselost sline takoder je povezana s razdobljem
mjerenja (danju ili no¢u) te s volumenom izlucene sline, .
radi li se o stimuliranoj ili nestimuliranoj slini, $to je iznimno
vazno za pacijente na radioterapiji (4, 5).

Bikarbonatni pufer izlu¢uje se u pojacanoj koncentraci-
ji tijekom stimuliranog izlu¢ivanja sline kada je dominantni
pufer. Zbog multiplicirajuéeg ucinka pojacane koncentraci-
je toga pufera slina postaje alkalna te doseze pH od 7,8. U
takvim uvjetima alkalizacije i zbog uc¢inka na kisele produk-
te prisutne u slini, moze se smatrati preventivnom mjerom
u sprjecavanju demineralizacije povr$ine tvrdoga zubnog tki-
va (1, 9).

Fosfatni pufer osnova je puferskog sustava nestimulirane
sline. Iznimno je vazan u fizioloskim procesima nestimulira-
ne sline (tijekom 22 sata na dan), odnosno u razdoblju kada
nema stimuliranog izlucivanja sline. Za procese remineraliza-
cije na povrsini tvrdoga zubnog tkiva, osim pufera, kljucna je
koli¢ina kalcijevih i fosfatnih iona u slini (6, 7). Visoka kon-
centracija tih iona u slini sprjecava demineralizirajuéi u¢inak
vode, istodobno remineralizirajuéi o$te¢enu povrsinu cakline.

Razli¢ite lokalne i sistemske bolesti mogu biti razlog za
kvalitativne i kvantitativne promjene u izlu¢ivanju sline (Par-
kinsonova bolest, Alzheimerova bolest, infekcije Zlijezda, tu-
mori i uporaba odredenih lijekova) (8, 9). Lijekovi koji naj-
¢es¢e uzrokuju probleme u kvalitativnom i kvantitativnom
izlu¢ivanju sline pripadaju razli¢itim skupinama kao $to su
antihipertenzivi, antihistaminici, opioidi i antidepresivi (10,
1),

Antihipertenzivi se mogu podijeliti u dvije velike skupine
— u prvu su uvrsteni lijekovi koji izravno ili neizravno bloki-
raju renin-angiotenzinski sustav (osnovni u¢inak jest posti¢i
vazodilataciju), a u drugoj su lijekovi koji povecavaju izlu-
¢ivanje vode i natrija (diuretici i blokatori kalcijevih kana-
la). Razli¢ite skupine lijekova (inhibitori enzima koji djeluju
na angiotenzin, blokatori angiotenzinskih receptora, bloka-
tori kalcijevih kanala, tiazidni diuretici), osim antihiperten-
zivnog ucinka, mogu utjecati i na druge sustave u organizmu
te na kvalitativna i kvantitativna svojstva stimulirane i nesti-
mulirane sline (12).

Cilj ovoga rada bio je utvrditi promjene u koli¢ini izlu-
¢ene sline te u koncentraciji kalcijevih, bikarbonatnih i fos-
fatnih iona u stimuliranoj i nestimuliranoj slini bolesnika na
dugotrajnoj antihipertenzivnoj terapiji (dulje od pet godina)
te ih usporediti s nalazima u zdravoj populaciji.
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Material and methods

The study included 62 subjects divided into two groups:
patient and control. The patient or experimental group in-
cluded 31 (18 males, 13 females) subjects who were admit-
ted to a cardiovascular clinic and who had been receiving an-
tihypertensive drug therapy for more than five years. Twelve
patients used a combination of beta-adrenergic blockers with
ACE inhibitors, ten patients were on beta-adrenergic block-
ers and diuretics, while the remaining nine patients used a
calcium antagonist in therapy of hypertension. The control
group included 31 healthy subjects (13 males, 18 females).
The study was conducted at the Clinic center and the Biolog-
ical laboratory of the Faculty of Natural Sciences and Math-
ematics University of Banja Luka.

The patient group inclusion criteria were as follows: pa-
tients diagnosed with hypertension, patients who had been
only on antihypertensive therapy for five years or more, hos-
pitalized patients under medical supervision, patients with-
out disease or clinical condition that could affect the qualita-
tive and quantitative characteristics of salivation.

The patient group exclusion criteria were as follows: pa-
tients with occasional manifestations of hypertension, pa-
tients receiving the antihypertensive therapy occasionally or
those receiving it less than five years, patients with disease or
clinical condition that could affect the qualitative and quan-
titative characteristics of salivation.

The control group inclusion criteria were as follows:
healthy patients with physiological pressure; patients who
were not receiving any therapies..

The control group exclusion criteria were as follows: pa-
tients taking occasional antihypertensive drugs or any thera-
py that may affect the parameters being evaluated.

Each of the subjects received an information form, based
on which they voluntarily consented for participation. The
study was approved by the Ethics Committee of the Clinic
center in Banja Luka, under the no. 01-5-355.2/12, and ad-
hered to the principles outlined in the Declaration of Hel-
sinki.

Sample collection
After the health history had been taken and processed,

the extraoral and intraoral examinations were completed, and
the resting and stimulated saliva sampling was done.

Non-stimulated and stimulated saliva samples of the pa-
tient were collected before breakfast, without taking any food
or drinks previously, and without oral hygiene between 6.30
a.m. and 7.30 a.m. While preparing to take a sample, the pa-
tient was seated in a chair with the head slightly tilted for-
ward, with relaxed arms and shoulders.

Non-stimulated saliva was collected in the mouth for five
minutes, spat into a sterile measuring cylinder and closed.
Each sample was marked with the letter N (non-stimulat-
ed, i.e. resting) and identified by an ordinal number from 1
to 31.

Stimulated saliva was collected from patients after they
had been chewing a paraffin ball (8 mm in diameter) for
5 minutes, thus stimulating saliva secretion. The saliva ob-
tained by stimulation was spat into a sterile measuring cyl-

Antihipertenzivna terapija i slina

Materijal i metode

Studija je obuhvatila 62 ispitanika koji su bili razvrstani u
dvije skupine — u prvoj su bili pacijenti, a druga je bila kon-
trolna. Pacijent ili eksperimentalna skupina obuhvacala je 31
ispitanika (18 muskaraca, 13 Zena) koji su bili hospitalizira-
ni u Kardiovaskularnoj klinici i uzimali su antihipertenzivou
terapiju lijekovima pet i viSe godina. Dvanaestorici bolesni-
ka propisana je kombinaciju beta-adrenergickih blokatora s
ACE inhibitorima, deset je uzimalo beta-adrenergicke bloka-
tore i diuretike, a preostalih devet antagonist kalcija u terapiji
hipertenzije. Kontrolna skupina obuhvacala je 31 zdravu oso-
bu (13 muskaraca, 18 Zena). Istrazivanje je provedeno u Kli-
nickom centru i u Bioloskom laboratoriju Prirodno-matema-
tickog fakulteta SveuciliSta u Banjoj Luci.

Kriteriji za ukljucivanje u prvu skupinu bili su: pacijen-
ti s dijagnozom hipertenzije, pacijenti koji su pet i vise godi-
na bili na antihipertenzivnoj terapiji, hospitalizirani pacijenti
pod lije¢ni¢kim nadzorom, pacijenti bez bolesti ili klinickoga
stanja koji bi mogli utjecati na kvalitativne i kvantitativne ka-
rakeristike izlu¢ivanja sline.

Kriteriji za izuzee iz skupine bolesnika bili su sljedeci:
pacijenti s povremenim nalazima hipertenzije, pacijenti ko-
jima je ordinirana antihipertenzivna terapija povremeno ili
krace od pet godina, bolesnici s boles¢u ili klini¢kim stanjem
koje moze utjecati na kvalitativne i kvantitativne znacajke
izlu¢ivanja sline.

Kriteriji za uklju¢ivanje u kontrolnu skupinu bili su:
zdravi ispitanici s fizioloskim tlakom, ispitanici koji nisu ni
na kakvoj terapiji..

Kriteriji za izuzece iz kontrolne skupine bili su sljededi:
pacijenti koji povremeno uzimaju antihipertenzivne lijekove,
ili bilo koju terapiju koja moze utjecati na parametre istrazi-
vanja u studiji.

Svaki ispitanik dobio je informativni obrazac te je potpi-
som potvrdio dobrovoljno sudjelovanje u studiji. Studiju je,
pos$tujuéi nacela Helsinske deklaracije, odobrilo Eticko po-
vjerenstvo Klinic¢koga centra u Banjoj Luci pod brojem 01-

5-355.2/12.

Prikupljanje uzoraka

Nakon provjere anamnestickih podataka te zavretka ek-
straoralnog i intraoralnog pregleda, uzeti su uzorci stimulira-
ne i nestimulirane sline.

Uzorci nestimulirane i stimulirane sline uzimani su od is-
pitanika prije dorucka, izmedu 6,30 i 7,30 sati, prije ¢ega ni-
su smjeli nita ni pojesti ni popiti, niti obaviti higijenu usne
supljine. Tijekom pripreme za uzimanje uzorka pacijent je
sjedio na stolcu s glavom lagano nagnutom prema naprijed te
s opustenim rukama i ramenima.

Nestimulirana slina skupljala se u ustima pet minuta te
zatim ispljunula u sterilni mjerni cilindar i zatvorila. Svaki
je uzorak oznacen slovom N (nestimulirana) i rednim bro-
jemod 1 do 31.

Stimulirana slina skupljana je od ispitanika nakon $to su
5 minuta zvakali parafinsku kuglicu (promjera 8 mm), sti-
mulirajudi tako izlu¢ivanje sline. Slina dobivena stimulacijom
ispljunuta je u sterilni mjerni cilindar i zatvorena. Uzorci do-
biveni od svakog ispitanika oznaéeni su brojevima od 1 do 31
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inder and closed. The samples obtained were marked with
numbers from 1 to 31 and with letter S (stimulated) for each
patient.

During their transport to the laboratory (10 minutes),
the samples were stored in a mobile refrigerator at a temper-
ature of 4 °C until analyzed. The saliva sample obtained was
poured into a glass measuring cylinder (graduated by 1 ml).

Sample analysis

The measured amount of saliva was recorded and divid-
ed by 5 to obtain the value of a milliliter of saliva per min-
ute, and the final result was recorded in the questionnaire
prepared. The measured amount of saliva was further used to
determine the calcium, phosphate and bicarbonate ion con-
centration values. Calcium and phosphate ions were deter-
mined spectrophotometrically, while bicarbonate ions were
determined by titration.

Calcium ion concentration was determined by the re-
action of saliva sample and calcium arsenazo III reagent
(2,2'-[(1,8-Dyhydroxy-3,6-disulfonaphthylene-2,7-bisazo)]
bisbenzenearsonic acid), 2,7-Bis (2-arsonophenylazo) chro-
motropic acid, in such a way that 1ml arsenazo III reagent
was added to 10 pL of saliva, mixed and left for 3 minutes at
room temperature (20-25 °C). After that, spectrophotomet-
ric measurement was performed with UV -1800 Shimadzu
Spectrophotometer (Shimadzu Corporation, Kyoto, Japan)
at 650 nm wavelength and obtained values were read on a
spectrophotometer. The color intensity was directly propor-
tional to calcium concentration in the saliva sample. The ob-
tained values were entered in a formula (13):

calcium concentration = SA Abs/ST Abs x10 = mg calcium/
dL.

sample absorbance x 10

standard absorbance

SA Abs — sample absorbance

ST Abs - standard absorbance

The obtained values were tabulated.

The phosphate concentration was determined by molyb-
denum reaction by Goldenberg and Fernandez’s spectrophoto-
metric method, modified by Bardow et al. (13). Buffer (reaction
mixture consisting of 10% trichloroacetic acid (TCA), 1% urea
and 3% Mohr’s salt) was added to saliva. The buffer was pre-
pared directly in the laboratory. After 10 minutes, centrifuga-
tion was performed (Tehtnica Centric 200R, Domel, Zelezniki,
Slovenia) at 5000 rpm. It separates the supernatant and adds
concentrated sulfuric acid and 4.5% ammonium molybdate to
the supernatant. The preparation was kept for 20 minutes at
room temperature and then the absorbance was spectrophoto-
metrically measured at 700 nm. The standard curve was made
in the range from 0 to 10 pmol / L of phosphate.

Bicarbonate concentration is determined by titration
with 0.1M HCl ranging from pH 7 to pH 3, by adding HCI
to the sample in a volume of 100 pL. Titrated saliva was mea-
sured in the said solution and each value was recorded. After
the measurement, it was entered into the formula and final
value was obtained. The formula used for calculating bicar-
bonate was:

Antihypertensive Therapy and Saliva .

i slovom S (stimulirana).

Tijekom transporta u laboratorij (10 minuta) uzorci su
se ¢uvali u mobilnom hladnjaku na temperaturi od 4 °C do
daljnjega provodenja postupka. Dobiveni uzorak sline uliven
je u staklenu mjernu menzuru (stupnjevana po 1 mL).

Analiza uzoraka

Izmjerena koli¢ina sline zabiljezena je i podijeljena s 5 da
bi se dobila vrijednost mililitra izlucene sline u minuti, a ko-
na¢ni rezultat zabiljezen je u pripremljenom upitniku. Izmje-
rena koli¢ina sline dalje je koristena za odredivanje vrijedno-
sti koncentracije kalcijevih te fosfatnih i bikarbonatnih iona.
Koncentracija kalcijevih i fosfatnih iona odredivala se spek-
trofotometrijski, a koncentracija bikarbonatnih iona titraci-
jom.

Koncentracija kalcijevih iona odredena je reakcijom uzor-
ka sline i kalcijeva arsenazo I11 reagensa [2,2” - (1,8-dihidrok-
si-3,6-disulfonaftilen-2,7-bisazo) bisbenzensarzonska kiseli-
na) te 2,7 -Bis (2-arsonofenilazo) kromotropne kiseline, na
nacin da se 1 mL arsenazo III reagensa doda u 10 pL sline,
pomijesa i ostavi tri minute na sobnoj temperaturi (20 — 25
°C). Nakon toga provedeno je mjerenje spektrofotometrom
UV-1800 Shimadzu (Shimadzu Corporation, Kjoto, Japan)
na valnoj duljini od 650 nm na kojemu su ocitane dobive-
ne vrijednosti. Intenzitet boje izravno je proporcionalan kon-
centraciji kalcija u uzorku sline. Dobivene vrijednosti unese-
ne su u formulu (13):

Koncentracija kalcija = SA Abs/ST Abs x10 = mg kalcija/dL

SA Abs — apsorbancija uzorka

ST Abs — standardna apsorbancija

SA Abs / ST Abs x 10 — apsorbancija uzorka x 10

apsorbancije standarda

Dobivene su vrijednosti prikazane u tablicama.

Koncentracija fosfata odredila se molibdenskom reakci-
jom prema spektrofometrijskoj metodi Goldenberga i Fer-
nandeza modificiranoj prema Bardowu i suradnicima (13).
Slini se dodao pufer [reakcijska smjesa koju ¢ini 10-postot-
na trikloroctena kiselina (TCA), 1-postotna urea i 3-postotna
Mobhrova sol]. Pufer je pripremljen u laboratoriju neposred-
no prije primjene. Nakon 10 minuta obavljeno je centrifugi-
ranje (Tehtnica Centric 200R, Domel, Zelezniki, Slovenija)
na 5000 okretaja, odvojen je supernatant kojemu je doda-
na koncentrirana sumporna kiselina i 4,5-postotni amonijev
molibdat. Pripravak je drzan 20 minuta na sobnoj tempera-
turi te su zatim spektrofotometrijski odredene vrijednosti ap-
sorpcije u podrudju od 700 nm. Standardna krivulja izradena
je u rasponu od 0 do 10 pmol/L fosfata.

Koncentracija bikarbonata odredrena je titracijom s 0,1
M HCl-a u rasponu od pH 7 do pH 3, dodavanjem korovo-
di¢ne kiseline uzorku u volumenu od 100 pL. U spomenutoj
otopini izmjerena je titrirana slina i zabiljezena je dobivena
vrijednost. Nakon mjerenja su dobivene vrijednosti unesene
u formulu i dobivena je konac¢na vrijednost. Formula koriste-
na za izratunavanje bikarbonata bila je:

CIV! = C2?
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C'V1=C?V?

C! - acid concentration

C? — the unknown value that we are looking for,

V! - total titration agent volume,

V2 — total volume (saliva and titration agent)

We divided the obtained C* value by ApH, which repre-
sents the difference between the first pH sample and the last
pH sample measured. Values were expressed in mmol/L. All
values obtained from saliva samples were documented in the
questionnaire for each patient individually.

Statistical analysis

A two-way-test (Student’s test) was used to compare the
values of the variables under the following assumptions: the
variances of the compared data groups are unequal and the
difference of the mean values of the variables being compared
is equal to zero. The differences were considered significant
at P<0.05. Standard descriptive statistics tools (frequency
tables, grouping of data into classes, graphs, calculation of
arithmetic mean and minimum and maximum values, stan-
dard deviation and variance) were used to display and analyze
the data obtained by the research.

Results

The values obtained by measuring the amount of saliva
and calcium, phosphate and bicarbonate ion concentration
in patient and control subjects in stimulated and resting sali-
va are presented in Tables 1-4 and Figures 1-4.

The average amount of saliva of the stimulated and rest-
ing saliva in patient and control subjects is presented in Ta-
ble 1 and Figure 1. The results obtained show a statistically
significant difference in the amount of non-stimulated saliva
excreted between the subjects from the patient (1.739 mL/5
min) and control groups (3.535 mL/ 5min) (p: 0.00018,
p<0.05), as well as in stimulated saliva where there is a statis-
tically significant difference between the two groups (3.594
mL/5min / 6.271 mL/5min) (p: 0.00048, p<0.05).

The calcium concentration values in stimulated and non-
stimulated saliva in patient and control groups are presented
in Table 2 and Figure 2. In non-stimulated saliva, there is a
statistically significant difference between the average values
of patient (6.143 mg/dL) and control subjects (7.922 mg/
dL) (p: 0.03, p<0.05), while there is no statistically signifi-

Antihipertenzivna terapija i slina

C! — koncentracija kiseline

C* — nepoznata vrijednost koja se trazi

V! — ukupni volumen titracijskog sredstva

V? — ukupni volumen (slina i titracijsko sredstvo)

Dobivena vrijednost C* podijeljena je s ApH, $to pred-
stavlja razliku izmedu prvoga i posljednjega mjerenja pH na
istom uzorku. Vrijednosti su izrazene u mmol/L. Sve vrijed-
nosti dobivene iz uzoraka sline dokumentirane su u upitniku
za svakog pacijenta pojedina¢no.

Statisti¢ka analiza

Za usporedbu vrijednosti varijabli koriSten je dvosmjer-
ni test (Studentov test), a pretpostavke su bile sljedece: va-
rijance usporedenih skupina podataka nejednake su i razli-
ka srednjih vrijednosti varijabli koje se usporeduju jednaka je
nuli. Razlike su se smatrale znacajnima kada je P < 0,05. Za
prikaz i analizu podataka dobivenih istrazivanjem koristeni
su standardni opisni statisticki alati (tablice ucestalosti, gru-
piranje podataka u razrede, grafovi, izratun aritmeticke sre-
dine te najniZe i najvise vrijednosti, standardno odstupanje i
varijanca).

Rezultati

Vrijednosti dobivene mjerenjem koli¢ine koncentracije
sline te kalcijevih, fosfatnih i bikarbonatnih iona bolesnika
i ispitanika u kontrolnoj skupini, u stimuliranoj i nestimu-
liranoj slini prikazane su u tablicama od 1 do 4 i na slikama
od 1do4.

Prosje¢na koli¢ina stimulirane i nestimulirane sline paci-
jenata i sudionika u kontrolnoj skupini prikazana je u tablici
1. i naslici 1. Dobiveni rezultati pokazuju statisticki znacaj-
nu razliku u koli¢ini izlu¢ene nestimulirane sline izmedu pa-
cijenta (1,739 mL/5 min.) i kontrolne skupine (3,535 mL/5
min.) (p: 0,00018, p < 0,05) te u koli¢ini stimulirane sline
gdje postoji statisticki znacajna razlika izmedu tih dviju sku-
pina (3,559 mL/5 min.; 6,271 mL/5min.) (p: 0,00048, p <
0,05).

Vrijednosti koncentracije kalcija u stimuliranoj i nesti-
muliranoj slini pacijenata i sudionika u kontrolnoj skupini
prikazane su u tablici 2 i na slici 2. U nestimuliranoj slini
uocena je statisticki znacajna razlika izmedu prosje¢nih vri-

jednosti dobivenih od pacijenata (6,143 mg/dL) i sudioni-

Table1  Amount of excreted saliva.
Tablica 1. Koli¢ina izlu¢ene sline
Non-stimulated saliva Stimulated saliva
Saliva amount (ml/5 min) Experimental Control Experimental Control
(N) (N) ) )

Total number 31 31 31 31
Average value 1.739 3.535 3.594 6.271
Min value 0.400 1.000 0.500 2.200
Max value 5.800 8.300 11.000 11.200
St. deviation 1.30810 1.82365 2.73982 2.63947
Variation coefficient 75.23% 51.58% 76.24% 42.097%
t value 0.000108 0.00048
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Table2  Calcium ion concentration value in stimulated and non-stimulated saliva excreted.
Tablica 2. Vrijednost koncentracije kalcijevih iona u izluc¢enoj stimuliranoj i nestimuliranoj slini

Non-stimulated saliva Stimulated saliva
Experimental
Ca (mg/dl) Experimental (N) Control (N) Control (S)
)
Total number 31 31 31 31
Average value 6.143 7.922 5.911 6.541
Min value 0.917 0.464 1.409 3.217
Max value 14.173 13.805 12.987 12.481
St. deviation 3.53591 2.87808 3.10942 2.11706
Variation coefficient 57.56% 36.33% 52.60% 32.37%
t value 0.033934 0.355793
Table 3  Phosphate ion concentration value in stimulated and non-stimulated saliva.
Tablica 3. Vrijednost koncentracije fosfatnih iona u stimuliranoj i nestimuliranoj slini
Non-stimulated saliva Stimulated saliva
Experimental Control Experimental Control
Phosphates (umol/l)
N) N) ) ©®)

Total number 31 31 31 31
Average value 2.818 1.388 1.454 0.565
Min value 0.109 0.054 0.018 0.018
Max value 17.636 3.254 5.927 3.690
St. deviation 3.51657 1.07435 1.47937 0.77418
Variation coefficient 124.79% 77.41% 101.77% 137.02%
t value 0.037135 0.004839
Table 4  Bicarbonate ion concentration value in stimulated and non-stimulated saliva.

Tablica 4. Vrijednost koncentracije bikarbonatnih iona u stimuliranoj i nestimuliranoj slini

Non-stimulated saliva Stimulated saliva
. Control
Bicarbonates (mmol/l) Experimental Experimental (S) Control
N) ™ 8
Total number 31 31 31 31
Average value 14.041 9.929 10.872 5.964
Min value 2.939 2.890 2.562 2.467
Max value 37.131 29.600 38.300 10.219
St. Deviation 9.48100 5.07875 9.41473 2.47299
Variation coefficient 67.53% 51.15% 86.59% 41.47%
t value 0.03870 0.00819

cant difference between the two groups in stimulated saliva
(5.911 mg/dL / 6.541 mg/dL) (p: 0.35, p>0.05).

The average phosphate concentration values in non-
stimulated and stimulated saliva in patient and control sub-
jects are presented in Table 3 and Figure 3. In non-stimulat-
ed (2.818 mmol/L / 1.388 mmol/L) (p: 0.03, p<0.05) and
stimulated saliva (1.454 mmol/L / 0.565 mmol/L) (p: 0.004,
p<0.05) there are statistically significant differences in the av-
erage values between patient and control groups.

The bicarbonate concentration value in resting and stim-
ulated saliva in patient and control groups is presented in
Table 4 and Figure 4. In non-stimulated (14.041 mmol/L

ka u kontrolnoj skupini (7,922 mg/dL) (p: 0,03, p < 0,05), a
nema statisticki znacajne razlike izmedu dviju skupina u sti-
muliranoj slini (5,911 mg/dL ; 6,541 mg/dL) (p: 0,35, pa>
0,05).

Prosje¢ne vrijednosti koncentracije fosfata u nestimulira-
noj i stimuliranoj slini pacijenata i sudionika u kontrolnoj
skupini prikazane su u tablici 3 i na slici 3. U nestimulira-
noj slini (2,818 mmol/L; 1,388 mmol/L) (p: 0,03, p < 0,05)
i stimuliranoj (1,445 mmol/L ; 0,565 mmol/L) (p: 0,004, p
< 0,05) zabiljezene su statisticki znacajne razlike u prosje¢-
nim vrijednostima izmedu pacijenata i sudionika u kontrol-
noj skupini.
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Figure 1 The average amount of non-stimulated and stimulated saliva in the experimental and control group (E- experimental group, C- control

group).

Slika 1. Prosjecna koli¢ina nestimulirane i stimulirane sline u eksperimentalnoj i kontrolnoj skupini (E — eksperimentalna skupina; C —
kontrolna skupina)

Figure 2 The average calcium concentration value in non-stimulated and stimulated saliva in the experimental and control group (E-
experimental group, C- control group).

Slika 2. Prosje¢na vrijednost koncentracije kalcija u nestimuliranoj i stimuliranoj slini u eksperimentalnoj i kontrolnoj skupini (E —
eksperimentalna skupina; C — kontrolna skupina)

Figure 3 The average phosphate concentration value in non-stimulated and stimulated saliva in experimental and control group (E-
experimental group, C- control group).

Slika 3.

eksperimentalna skupina; C — kontrolna skupina)

Prosjec¢na vrijednost koncentracije fosfata u nestimuliranoj i stimuliranoj slini u eksperimentalnoj i kontrolnoj skupini (E —

Figure 4 The average bicarbonate ion concentration value in non-stimulated and stimulated saliva in experimental and control group (E-

experimental group, C- control group).
Slika 4.
eksperimentalna skupina; C — kontrolna skupina)

/9.929 mmol/L) (p: 0.03, p<0.05) and in stimulated saliva
(10.872 mmol/L / 5.964 mmol/L) (p: 0.008, p<0.05), there
are statistically significant differences in the average values be-
tween the patient and control group subjects.

Discussion

The qualitative and quantitative features of saliva are re-
lated to the biological functions of the entire body and may
be related to the emergence and development of both local
and several systemic diseases (14-16). The amount of rest-
ing saliva in a healthy person under physiological conditions
ranges from 0.3 ml/min to 0.4 mL/min. In the case of re-
duced saliva secretion (oligosallium), the amount of saliva ex-
creted ranges from 0.2 to 0.4 mL/min, and if the values of

Prosje¢na vrijednost koncentracije bikarbonata u nestimuliranoj i stimuliranoj slini u eksperimentalnoj i kontrolnoj skupini (E —

Vrijednost koncentracije bikarbonata u nestimuliranoj i
stimuliranoj slini pacijenata i sudionika u kontrolnoj skupi-
ni prikazana je u tablici 4 i na slici 4. U nestimuliranoj sli-
ni (14,041 mmol/L; 9,929 mmol/L) (p: 0,03, p < 0,05) i u
stimuliranoj (10,872 mmol/L; 5,964 mmol/L) (p: 0,008, p <
0,05) uocene su statisticki znacajne razlike u prosje¢nim vri-
jednostima izmedu pacijenta i sudionika u kontrolnoj skupini.

Rasprava

Kvalitativni i kvantitativni nalazi sline povezani su s bi-
oloskim funkcijama cijelog organizma te mogu biti poveza-
ni s pojavom i nastankom kako lokalnih tako i pojedinih si-
stemskih bolesti (14 — 16). Koli¢ina nestimulirane sline kod
zdrave osobe, u fizioloskim uvjetima, kreée se u vrijedno-
stima od 0,3 mL/min. do 0,4 mL/min. U slucaju smanje-
nog izlu¢ivanja sline (oligosalija), koli¢ina izlu¢ene sline je
od 0,2 do 0,4 mL/min. a ako su vrijednosti izlu¢ivanja sli-
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saliva excretion are less than 0.2 mL/min that is called hy-
posalivation (17, 18).

In this study, a statistically significant difference
(p=0.000108) was found in the average values of the rest-
ing saliva excreted in the patient group (1.739 mL/ 5 min)
compared to the control group (3.535 mL/ 5Smin). Moreover,
a statistically significant difference (p=0.00048) of the aver-
age values of stimulated saliva excreted in the patient group
(3.594 mL/5 min), compared to the control group (6.271
mL/5 min). These results are consistent with those of Lean-
dro (19), who measured the amount of saliva excreted in pa-
tients using beta blockers. Kagawa et al. (20) obtained slight-
ly different results in which there was no difference in the
amounts of resting and stimulated saliva excreted in patient
and control group. Consistent with our study, Nauntofte and
Twetman (21) reported an increase in xerostomia in patients
on diuretic therapy. The reduced amount of resting and stim-
ulated saliva excreted in the patient group may be related to
the long-term usage of antihypertensive medications, as con-
firmed by Murray (22) in his study.

Skanda (23) confirmed that there was a close relation be-
tween the use of thiazide medication and xerostomia, stating
that xerostomia was ten times more enhanced after furose-
mide ingestion. Cano et al. (24) suggested that renin-angio-
tensin system mechanisms complying exclusively vasocon-
striction and dilation are not able to completely describe
salivary glands local mechanisms on saliva release, since the
decrease of angiotensin converting enzyme expression in
myoepithelial cells cannot explain lower salivary rates by it-
self. They considered that local angiotensin converting en-
zyme, in addition to other cascades, would affect these cells
contraction and further reduce saliva flow. In this study, no
difference was observed in the administration of certain med-
ication from different groups of antihypertensives in the
amount of saliva obtained.

The amount of saliva excreted as well as its physicochem-
ical properties (composition, pH value), with particular em-
phasis on calcium and phosphate concentrations, are closely
related to the emergence of demineralization and carious le-
sions in the hard-dental tissue area (25, 26).

Calcium concentration values in saliva, on average, under
physiological conditions in a healthy person are 8.8-10.5 mg/
dL. This study obtained a statistically significant (p=0.034)
average calcium concentration value in resting saliva in pa-
tient group (6.143 mg/dL) compared to control group (7.922
mg/dL). Stojsin (27) obtained approximately the same values
of average calcium concentration in resting saliva. The aver-
age calcium concentration value in stimulated saliva in pa-
tient group was 5.911 mg/dL, while in the control group it
was 6.541 mg/dL. Although lower values were obtained in
the patient group, they were not statistically significant. By
comparing the average calcium concentration values in stim-
ulated and resting saliva, higher values were shown in resting
saliva in these two groups. Contrary to the results of this this
study, Gauri, Nagarajappa, Bhat (28) found a lower average
value of 5.87 mg/dL in resting saliva, whereas after stimula-
tion, the average calcium concentration value was 7.17 mg/
dL. Jarvinen (29) in his study obtained a lower calcium and
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ne manje od 0,2 mL/min., takvo se stanje naziva hiposali-
vacija (17, 18).

U ovom istrazivanju utvrdena je statisticki znacajna razli-
ka (p = 0,000108) u srednjim vrijednostima koli¢ine izlu¢ene
nestimulirane sline u skupni pacijenata (1,739 mL/5 min.)
u odnosu prema kontrolnoj skupini (3,535 mL/5 min.). Ta-
koder je utvrdena statisticki znacajna razlika (p = 0,00048) u
srednjim vrijednostima kolicine izluéene stimulirane sline u
skupini pacijenata (3,594 mL/5 min. u usporedbi s kontrol-
nom skupinom (6,271 mL/5 min.). Ti su rezultati u skladu s
rezultatima Leandra (19) koji je mjerio koli¢inu izlu¢ene sli-
ne pacijentima koji su se koristili beta-blokatorima. Kagawa i
suradnici (20) dobili su nesto drukdije rezultate — nije bilo ra-
zlike u koli¢ini izlu¢ene nestimulirane i stimulirane sline kod
pacijenata i sudionika u kontrolnoj skupini. U skladu s nasim
istrazivanjem, Nauntofte i Twetman (21) izvijestili su o pora-
stu kserostomije kod pacijenata na terapiji diureticima. Sma-
njena koli¢ina nestimulirane i stimulirane sline zabiljeZena u
skupini pacijenata moze biti povezana s dugotrajnom primje-
nom antihipertenzivnih lijekova, §to je u svojoj studiji potvr-
dio Murray (22).

Skanda (23) je istaknuo usku povezanost izmedu primje-
ne tiazidnih lijekova i kserostomije, navode¢i da je kserosto-
mija deset puta pojacana nakon uzimanja furosemida. Cano
i suradnici (24) sugeriraju da mehanizmi renin-angioten-
zinskog sustava koji pocivaju isklju¢ivo na vazokonstrikciji
i dilataciji nisu u stanju potpuno opisati lokalne mehanizme
izlu¢ivanja sline u zlijezdama slinovnicama, zato $to smanje-
nje ekspresije enzima pretvara¢a angiotenzina u mioepitelnim
stanicama samo po sebi ne moze objasniti smanjene vrijedno-
sti u izlucivanju sline. Oni smatraju da bi lokalni enzim koji
djeluje na pretvorbu angiotenzina, uz ostale kaskade, mogao
utjecati na kontrakciju tih stanica i dodatno smanjiti pro-
tok sline. U ovom istrazivanju nije uocena razlika pri primje-
ni pojedinih lijekova iz razli¢itih skupina antihipertenziva na
koli¢inu izlucene sline.

Koli¢ina izlucene sline i njezina fizikalno-kemijska svoj-
stva (sastav, pH vrijednost), s posebnim naglaskom na kon-
centraciju kalcija i fosfata, usko su povezana s pojavom demi-
neralizacije i karijesnih lezija u podru¢ju tvrdih zubnih tkiva
(25, 26) .

Vrijednosti koncentracije kalcija u slini, u fizioloskim
uvjetima i kod zdrave osobe, prosje¢no iznose od 8,8 do 10,5
mg/dL. U ovom istrazivanju dobivena je statisticki znacaj-
na (p = 0,034) prosjecna vrijednost koncentracije kalcija u
nestimuliranoj slini u skupini pacijenata (6,143 mg / dL) u
usporedbi s kontrolnom skupinom (7,922 mg/dL). Stojsin
(27) je utvrdila priblizno iste vrijednosti prosje¢ne koncentra-
cije kalcija u nestimuliranoj slini. Prosje¢na vrijednost kon-
centracije kalcija u stimuliranoj slini u skupini pacijenata bi-
la je 5,911 mg/dL, a u kontrolnoj skupini iznosila je 6,541
mg/dL. Iako su u skupini pacijenata dobivene nize vrijedno-
sti, one nisu bile statisticki zna¢ajne. Usporedbom prosjecnih
vrijednosti koncentracije kalcija u stimuliranoj i nestimuli-
ranoj slini dobivene su vise vrijednosti u stimuliranoj slini u
objema ispitivanim skupinama. Suprotno rezultatima u ovoj
studiji, Gauri, Nagarajappa i Bhat (28) pronasli su nizu pro-
sje¢nu vrijednost od 5,87 mg/dL u nestimuliranoj slini, a po-
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phosphate concentration values in resting saliva, which was
explained by the small amount of resting saliva in all study
groups. Some studies have shown that critical pH value (be-
low 5.5) could be modified if calcium and phosphate substit-
uents were added depending on the amount of saliva excreted
and the pH value (30,31).

Phosphate buffer is the dominant buffer in resting sali-
va. It is a combination of primary and secondary phosphate,
where the concentration in resting saliva is 7-8 mM/L, and
during the salivation stimulation period, this value decreases
to 2-3 mM/L (32).

The results of the current study showed a statistically sig-
nificant difference in phosphate concentration value between
the patient and control groups, with values higher in resting
saliva compared to stimulated saliva. The average phosphate
concentration value in resting saliva in the patient group
was higher (2.818 pmol / L), compared to the control group
(1.388 pmol / L) (p<0.05). In stimulated saliva, phosphate
concentration values were higher in the patient group (1.454
pmol / 1) than in the control group (0.565 pmol / L). The
higher phosphate concentration obtained in the patient group
saliva could have an impact on reducing the frequency of de-
mineralization processes and carious lesions on hard dental
dissues. Surdilovi¢ (33) found that phosphate concentration
values were significantly high in both stimulated and resting
saliva in children with low caries risk. In assessing phosphate
concentration results in resting saliva, the potentially possible
part that remains bound and neutralized by acidic products in
the oral cavity should also be considered (34,35).

The physiological values of salivary bicarbonates are be-
tween 1-60 mM, with the highest values obtained from the
parotid and submandibular gland (36). In this study, a sta-
tistically significant difference was found between the bi-
carbonate concentration values obtained in stimulated and
resting saliva in both patient and control group. The bi-
carbonate concentration is higher in resting saliva in both
study groups. It amounts to 14.041 mmol/L in the patient
group, and 9.929 mmol/L in the control group, while the bi-
carbonate concentration in stimulated saliva in the patient
group is 10.872 mmol/L, and in the control group it is 5.964
mmol/L. During long-term saliva stimulation, although the
amount of the excreted saliva increases, the bicarbonate con-
centration value decreases, with respect to the total amount,
thereby depleting its buffering power, regardless of any fur-
ther stimulation present. An explanation for the low bicar-
bonate concentration in stimulated saliva, obtained in this
study, could be related to the following factors: the sampling
of stimulated saliva that was performed in the early morning,
where patients did not take any water or food; chewing par-
affin without taste that was used as a stimulating agent; and
the intensity of the chewing cycles that were done. Bardow et
al. (37) pointed out that the amount of bicarbonate in the sa-
liva depends on the total amount of saliva excreted. In their
study, Bardow, Nyvad and Nauntofte (38) emphasized that
bicarbonate concentration in saliva is dependent on the flow
rate and on the intensity of the stimulation applied. They also
noticed that different values of the obtained concentrations
are related to the number of chewing cycles.

Antihipertenzivna terapija i slina

slije stimulacije je prosje¢na vrijednost koncentracije kalcija
bila 7,17 mg/dL. Jarvinen (29) je u svojoj studiji dobio nize
vrijednosti koncentracije kalcija i fosfata u nestimuliranoj sli-
ni, $to je objasnjeno malom koli¢inom nestimulirane sline u
svim ispitivanim skupinama. Studije su pokazale da bi se kri-
ticna pH vrijednost (niza od 5,5) mogla izmijeniti ako bi se
dodali supstituenti kalcija i fosfata, a ovisno o koli¢ini izluce-
ne sline i njezinoj pH vrijednosti (30, 31).

Fosfatni pufer je dominantan u nestimuliranoj slini. To
je kombinacija primarnog i sekundarnog fosfata, gdje kon-
centracija u stimuliranoj slini iznosi od 7 do 8 mM/L, a tije-
kom stimulacije salivacije ta se vrijednost smanjuje na 2 do
3 mM/L (32).

Rezultati studije pokazali su statisticki znacajnu razliku u
vrijednosti koncentracije fosfata izmedu pacijenta i kontrolne
skupine, s vrijednostima vi§ima u nestimuliranoj slinu u us-
poredbi sa stimuliranom. Prosje¢na vrijednost koncentracije
fosfata u nestimuliranoj slini u skupini pacijenata bila je visa
(2,818 pmol/L) u usporedbi s kontrolnom skupinom (1,388
pmol/L) (p < 0,05). U stimuliranoj slini vrijednosti koncen-
tracije fosfata bile su vise u skupini pacijenata (1,445 pmol/L)
u odnosu prema kontrolnoj skupini (0,565 pmol/L). Veca
koncentracija fosfata dobivena u slini skupine pacijenata mo-
gla bi utjecati na smanjenje ucestalosti procesa deminerali-
zacije i karijesnih lezija na tvrdim zubnim tkivima. Surdilo-
vi¢ (33) je utvrdio da su vrijednosti koncentracije fosfata kod
djece s niskim rizikom od karijesa bile znacajno povisene i
u stimuliranoj i u nestimuliranoj slini. Pri procjeni rezultata
koncentracije fosfata u nestimuliranoj slini takoder treba uze-
ti u obzir mogudi dio koji ostaje vezan i neutraliziran kiselim
spojevima u usnoj Supljini (34, 35).

Fizioloske vrijednosti bikarbonata u slini kre¢u se izme-
du 1160 mM, a najvie vrijednosti dobivene su iz parotidne i
submandibularne zlijezde (36). U ovom istrazivanju zabiljeze-
na je statisticki znacajna razlika izmedu vrijednosti koncentra-
cije bikarbonata dobivenih u stimuliranoj i nestimuliranoj sli-
ni i u skupini pacijenata i u kontrolnoj skupini. Koncentracija
bikarbonata veca je u nestimuliranoj slini u objema ispitiva-
nim skupinama i iznosi 14,041 mmol/L u skupini pacijenata
19,929 mmol/L u kontrolnoj skupini, a koncentracija bikar-
bonata u stimuliranoj slini u skupini pacijenata je 10,872
mmol/L i u kontrolnoj skupini 5,964 mmol/L. Tijekom du-
gotrajne stimulacije, iako se koli¢ina izlu¢ene sline povecava,
vrijednost koncentracije bikarbonata smanjuje se u odnosu
prema ukupnoj koli¢ini, ¢ime se iscrpljuje njezina puferska
mo¢, bez obzira na daljnju stimulaciju. Objasnjenje za nisku
koncentraciju bikarbonata u stimuliranoj slini, dobiveno u
ovoj studiji, moglo bi se povezati s nekoliko ¢imbenika — uzi-
manjem uzoraka stimulirane sline koje je obavljeno rano uju-
tro pri ¢emu pacijenti nisu uzimali vodu ili hranu, Zvakanjem
parafina bez okusa koji se koristio kao stimulativno sredstvo
i intenzitetom izvedenih ciklusa Zvakanja. Bardow i suradnici
(37) istaknuli su da koli¢ina bikarbonata u slini ovisi o uku-
pnoj kolicini izlu¢ene sline. Bardow, Nyvad i Nauntofte (38)
u svojoj su studiji istaknuli da koncentracija bikarbonata u sli-
ni ovisi o brzini protoka i o intenzitetu primijenjene stimula-
cije. Takoder su uocili razlicite vrijednosti dobivenih koncen-
tracija u odnosu prema broju ciklusa zvakanja.
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Qualitative changes, especially a decrease in calcium ion
concentration, can greatly affect possible emergence of de-
mineralization and carious lesions on hard dental tissues. On
the contrary, the increased phosphate and bicarbonate ion
concentration can stimulate the process of remineralization
of hard dental tissues.

Conclusions

With the limitation of this study, it can be concluded that
in patients who have been on continuous antihypertensive
therapy for five years or more, compared to the healthy pop-
ulation, a reduced salivation with calcium ions deficiency can
be expected, which can lead to increased demineralization of
hard dental tissues, and contribute to plaque formation and
carious lesions. In order to prevent such processes, it is neces-
sary to compensate for the lack of excreted amount of saliva
and calcium ions by implementation of effective prevention
programs. On the contrary, the increase in the phosphate and
bicarbonate ion concentration in the patient group affects the
regulation of acid-base balance and remineralization process,
i.e. hard dental tissue preservation, and thus has a preven-
tive effect.
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Sazetak

Antihypertensive Therapy and Saliva .

Kvalitativne promjene, posebno smanjena koncentracija
kalcijevih iona, uvelike utje¢u na moguéu pojavu deminera-
lizacije i karijesnih lezija na tvrdim zubnim tkivima. Suprot-
no tomu, povecana koncentracija fosfata i bikarbonatnih io-
na moze potaknuti proces remineralizacije tvrdoga zubnog
tkiva.

Zakljuc¢ak

Uz ogranicenja u ovoj studiji, moze se zaklju¢iti da se kod
pacijenata koji su pet i viSe godina na kontinuiranoj antihi-
pertenzivnoj terapiji, a u usporedbi sa zdravom populacijom,
moze ocekivati smanjeno izlu¢ivanje sline i nedostatak kalci-
jevih iona, $to moze pojacati nastanak demineralizacije tvrdih
zubnih tkiva te pridonijeti ve¢oj moguénosti stvaranja plaka i
karijesnih lezija. U svrhu sprjecavanja takvih procesa potreb-
no je preventivnim programom nadoknaditi nedostatak izlu-
¢ene kolicine sline i kalcijevih iona. Suprotno navedenomu,
povecanje koncentracije fosfatnih i bikarbonatnih iona u sku-
pini pacijenata utje¢e na regulaciju acido-bazne ravnoteze i
proces remineralizacije, tj. na ocuvanje tvrdoga zubnog tkiva
te na taj nacin djeluje preventivno.
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