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Insanlar icin florid’in (F) esas kaynagi jeolojik unsurlar tarafindan kirletilen yeralt: suyunun
kullanilmasidir. Yeralt1 suyu akifer i¢indeki kayalardan siiziildiik¢e, F tasiyan mineraller
¢oziilir ve suya gecer. Icme suyunda F miktarmin fazla oldugu bolgelerde fluorosis
endemiktir. Bu hastaligin iki major formu dental florozis ve iskelet flororizisidir. Her ne
kadar florozisin farkli organ sistemleri tizerindeki farkli etkileri arastirilmis olsa da, asir1 F
aliminin kardiyovaskiiler sistem iizerine etkilerini arastiran az sayida ¢aligma bulunmaktadir.

Hipertansiyon (HT) sistolik kan basinct >140 ve/veya >90 mm olarak tanimlanir ve en sik
goriilen kardiyovaskiiler hastaliklardan biridir. Yeni hayvan ve insan ¢aligmalari, igme suyu
ile asirt F alimimin HT a sebep olabilecegini gostermistir. Bir hayvan calismasi perinatal
sodium F a maruz kalma ile erkek farelerin kan basinci arasinda anlamli korelasyon
oldugunu gostermistir. Bir diger hayvan ¢alismasinda, 17-24 ay F a maruz kalan tavsanlarin
aortasmin tunika mediasindaki diiz kas hiicrelerinde kalsifikasyon ve dejenerasyon oldugu
tesbit edilmistir. Diiz kas hiicrelerinde kalsifikasyon ve dejenerasyon aortun elastik yapisini
bozarak kan basmcinda yiikselme yapabilir. Son yillarda yapilan insan c¢aligmalari, icme
suyu ile alman asir1 F miktar alimi ile HT gelisimi arasindaki iligkiyi incelemistir. Bir
calismada, Cin’deki endemik florozis bolgesinde yasayan 40-75 yaslart arasindaki 487 kisi,
igcme sularmdaki F konsantrasyonun normal, hafif, orta ve ciddi olmasina dayanarak 4 gruba
ayrilmistir. Her bir gruptaki HT yiizdesi % 20.1, % 24.5, % 32.3 ve % 49.2 olarak goreceli
olarak artis gdstermistir. Plazma endotelin 1 (ET-1) seviyeleri de kademeli olarak artis
gostermigtir. Arastirmacilar endemik florozis bolgesinde yasayan kisilerde igme suyundaki
yiiksek F konsantrasyonun kan basinci ve plazma ET-1 seviyelerini artirdigt sonucunu
cikarmiglardir. Bir diger ¢alisma, yeraltisuyu kaynaklarindaki ortalama F konsantrasyonu ile
HT insidansi arasinda anlamli pozitif korelasyon tesbit etmistir. Biz, endemik florozis bélgesi
olan ilimizde yasayan florozis hastalarinda yaptigimiz bir ¢alismada, kronik F aliminin aortun
(ana atardamar) elastik 6zellikleri tizerine etkisini arastirdik. Endemik florozis hastalarinda
aortun elastik 6zelliklerinin bozuldugunu tesbit ettik. Aort’un elastik 6zelliklerinin bozulmasi
kardiyovaskiiler hastaliklarin ve HT nun bir isaretidir. F toksisitesinin kan basinci {izerine
etkisinin mekanizmasi kompleks bir durumdur. Oksidatif stres ve inflamasyon kronik F
toksisitesinin bilinen bir 6zelligidir. F toksisitesinde olusan oksidatif stres ve inflamasyonun
kan basincini artirdigini diisiinmek mantikli bir durumdur. Bir hayvan ¢aligmasinda, yiiksek
dozda F’a maruz kalan Yeni Zellanda tavsanlarinda plazma trombaksan B2 ve ET-1’in arttig1
ve serumda toplam nitrik oksit (NO) sentez aktivitesinin azaldigi bulunmustur. Trombaksan
B2, ET-1 gibi giiclii bir vazokonstriktdrdiir ve NO de birka¢ saniye yariomrii olan giiclii bir
vazodilatatordiir. Sonugta, trombaksan B2, ET-1 ve NO in aracilik ettigi mekanizmalar F’a
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bagli HT gelisiminde rol oynayabilir. Ayni zamanda F, magnezyum ile biyolojik bir etkilesime
sahiptir ve asir1 F alimi, magezyum ile kompleks olusturarak magnezyumun bagirsaklardan
emilimini azaltarak magnezyum eksikligine sebep olabilir. Magnezyum damar tonusunu ve
reaktivitesini ayarlayarak kan basincini etkiler. Sonugta magnezyum eksikligi F toksitisesinde
HT a sebep olabilir.

Sonugta igme suyu ile asirt miktarda F alimi primer HT a sebep oluyor veya yatkinlig1 artirtyor
goziikmektedir. Fakat F’un toksik etkilerinin kardiyovaskiiler hastaliklar ve HT ile iligkisini

aydinlatmak i¢in daha pekcok deneysel ve epidemiyolojik ¢alismalara ihtiyac vardir.

Anahtar Kelimeler: Florid toksisitesi, esansiyel hipertansiyon
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ABSTRACT

The main source of fluoride (F) for humans is the intake of groundwater contaminated by
geological sources. As groundwater percolates through the weathered rock in the aquifers,
it dissolves F bearing minerals, hence releasing F into solution. Fluorosis is endemic in
some areas where F content is high in drinking water. The two major forms of this disease
are dental fluorosis and skeletal fluorosis. Also, many different effects of chronic fluorosis
on different organ systems have been investigated, but there are few studies about effect of
excessive F intake on cardiovascular systems. Hypertension (HT) is defined as systolic blood
pressure > 140 and/or diastolic > 90 mm/Hg and it is one of the most common cardiovascular
diseases.

Recent animal and human studies indicated that excessive F intake in drinking water
may cause HT. In one animal study, the significant correlation was found between the
blood pressure of male rats and perinatal exposure to sodium F. In other animal study, the
investigators reported calcification and degeneration of smooth muscle fibers in the tunica
media in the aorta of rabbits after being administered F for 17-24 months. Calcification
and degeneration of aortic smooth muscle fibers might decrease aortic elasticity, which in
turn might cause an increase in blood pressure. Several human studies also examined the
relationship between excessive F intake from drinking water and HT. In a recent study, 487
residents aged 40 to 75 living in an endemic fluorosis area of China was divided into four
groups according to the concentration of F in their drinking water namely normal, mild,
moderate, and high F exposure groups. The percentage of HT in each group increased from
20.16%, 24.54%, 32.30%, and 49.23%, respectively. The plasma endothelin 1 (ET-1) levels
also increased gradually. The authors concluded that high levels of F in drinking water can
increase blood pressure and plasma ET-1 levels in subjects living in endemic fluorosis areas.
The other study reported significant positive correlation between the mean F concentration
in the ground water resources and the prevalence of HT. In our previous study, we examined
the effect of chronic F exposure on the elastic properties of aorta in fluorosis patients living
in an endemic fluorosis area in our province. We found that aortic elasticity was impaired
in patients with endemic fluorosis. Impaired aortic elasticity is a marker of cardiovascular
disease and HT. The mechanism of F toxicity on the blood pressure is complex. Oxidative
stress and inflammation is a recognized feature of chronic F toxicity. Hence it is reasonable
to conclude that oxidative stress and inflammation occuring in F toxicity can also contribute
to an increase in blood pressure. An experimental study showed that plasma levels of
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thromboxane B2 and ET-1 are increased and total nitric oxide (NO) synthase activities in
serum decreased in New Zealand rabbits exposed to high F. Thromboxane B2 is as potent
a vasoconstrictor as ET-1, and NO is a powerful vasodilator with a short half-life of a few
seconds in the blood. As a result, thromboxane, ET-1 and NO mediated mechanisms might
also play a role in F related HT. It has also been reported that F has a biological interaction
with magnesium and that excessive F intake causes magnesium deficiency by decreasing its
absorption from the intestine by forming magnesium F. Magnesium affects blood pressure by
modulating vascular tone and reactivity. So, magnesium deficiency might also cause HT in
F toxicity.

In summary, excess F intake from drinking water appears to cause primary HT. However,
it is also clear that the association of toxic effects of F on the cardiovascular system and

blood pressure need more experimental and epidemiological studies.
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