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GENEL BAKIS

Insanoglu yasamin baslamasindan glinimize
kadar cevre ile surekli etkilesim halinde

Genellikle bu etkilesim olumsuz yonde

Salgin hastaliklar, cocuk ve anne olimleri,
koruyucu tibbi uygulamalar

Daha saglikli ve daha uzun bir yasam
19. yuzyilda yasam suresi 50 yil
Turkiye 2013 — 2014 itibariyle 78 + 2.7 yil *

*Turkiye istatistik Kurumu; Tirkiye’de dogusta
beklenen yasam suiresi. 7 Ekim 2015 Say1 18618
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GENEL BAKIS

e Artan endustriyel Gretim ve kullanim sonucu

“maruziyet” o6zellikle son 50 yilda dramatik bir
artis gosterdi

e Kursun, kadmiyum, civa ve benzeri agir

metallere maruziyet tim dinyada giderek
artan bir sorun

* Hem cevresel hem de mesleki maruziyet



TARIHCE

Hipokrat >> kursun zehirlenmesi
Cin kaynaklari >> kursun, giimus, altin, bakir

Georgius Agricola >> altin ve gimus
madenlerinde akciger hastaliklarina karsi
maske 2

Paracelsus >> biz topragi kazarak altin, gimdis
gibi kiymetli maddeleri elde etmek isteyebiliriz,
ancak karsiliginda saglik sorunlarinin
olabilecegini 6nceden bilmeliyiz 3

2 Selinus ve ark. 2005 3 Bilir ve Yildiz 2004






AGIR METAL — TOKSIiK ETKILER

Metallerin hepsi birden fazla organ veya
sistemi etkileyebilir

Sistemik toksinler ile olabilecegi gibi spesifik
toksinlerle de gerceklesebilir

Norotoksisite

Nefrotoksisite

Genitouriner sistem toksisitesi
Fetotoksik ve Teratojonik etkiler
Sitotoksite — Immunotoksisite



Turk Kardiyoloji
Dernegi Arsivi
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Tam Metin Kaynaklar

ICERIK

To the Editor,

| read with great interest the study entitled ‘Levels of awareness of occupational and
general cardiovascular risk factors among metal industry employees’ by Glrdogan et al in
the June issue of your journal[1] Using the Cardiovascular Disease Risk Factors Knowledge
Level (CARRF-KL) Scale[2] the authors arrived at some striking results in their
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KURSUN

Kaynaklar:

e Kaynak ve dokim iscileri

* Baca tozu geri donusumu

e Akl imalat

e Askeri sanayi calisanlari (anabakim kmtnligi)
* Cami kubbesi hammaddesi

e Altin cevherinin ayristirilmasi (kuyumcular)



KURSUN

Klinik arastirmalarda yontem:

Kan kursun diizeyi < 10 mcg/dL 4
24 saat idrar kursun dizeyi < 10 mcg/L °

K-x-ray floresan ile dlctlen mid tibial saft veya
patellar kursun dizeyi altin standart

Cut off olmali mi olmamali mi?

4 American Conference of Governmental Industrial Hygienists (ACGIH Handbook)
> US National Toxicology Program (NP) 2012



KURSUN

Kardiyovaskiler sistem etki mekanizmalari:

* Inflamasyon ve oksidatif stres ~

* Azalmis NO uretimi _ Endote

disfonksiyonu

e Ekstraseltuler matriks birikimi
e Vaskuler diiz kas hicre proliferasyonu _
* Noron islev bozuklugu

Kalsiyum

e Otonom sinir sistemi bozukluklari = onist

* Kan basinci regtlasyonunda bozulma

—



KURSUN

Klinik kardiyovaskiuler etkiler:

» Sistolik ve diyastolik kan basincinda yukselme ©
* |skemik kalp hastaliklar 7

* Sol ventrikiler hipertrofi

* Sol ventrikuler diyastolik disfonksiyon 8

» EKG degisiklikleri, kardiyak aritmiler °

5 Nomiyama K, et al. Lead induced increase of blood pressure in female lead workers. Occupational and
environmental medicine. 2002; 59 (11):734-8.

7 Jain NB, et al. Lead levels and ischemic heart disease in a prospective study of middle-aged and elderly men:
the VA Normative Aging Study. Environmental health perspectives. 2007; 115 (6):871-5.

8 Navas-Acien A, Guallar E, Silbergeld EK, Rothenberg SJ. Lead exposure and cardiovascular disease--a
systematic review. Environmental health perspectives. 2007; 115 (3):472-82

9 Cheng et al. JACC 1998 Sep 1;82(5Electrocardiographic conduction disturbances in association with low-
level lead exposure (the Normative AgingStudy).):594-9.


http://www.ncbi.nlm.nih.gov/pubmed/?term=normative+aging+study+electrocardiographic+1998

Lead Levels and Ischemic Heart Disease in a Prospective Study
of Middle-Aged and Elderly Men: the VA Normative Aging Study

Nitin B. Jain,? Vijayalakshmi Potula,? Joel Schwartz,? Pantel S. Vokonas,* David Sparrow,’# Robert O. Wright,'?

Huiling Nie,"? and Howard Hu'?

'Channing Laboratory, Department of Medicine, Brigham and Women'’s Hospital and Harvard Medical School, Boston, Massachusetts, USA;
2Health Investigations Branch, Centers for Disease Control and Prevention, Agency for Toxic Substances and Disease Registry, Atlanta,
Georgia, USA; *Department of Environmental Health, Harvard School of Public Health, Boston, Massachusetts, USA; *Normative Aging
Study, VA Boston Healthcare System and Department of Medicine at Boston University School of Medicine, Boston, Massachusetts, USA

BACKGROUND: Lead exposure has been associated with higher blood pressure, hypertension, elec-
trocardiogram abnormalities, and increased mortality from circulatory causes.

OBJECTIVE: We assessed the association between bone lead—a more accurate biomarker of chronic
lead exposure than blood lead—and risk for future ischemic heart disease (IHD).

METHODS: In a prospective cohort study (VA Normative Aging Study), 837 men who underwent
blood or bone lead measurements at baseline were followed-up for an ischemic heart disease event
between 1 September 1991 and 31 December 2001. IHD was defined as either a diagnosis of
myocardial infarction or angina pectoris that was confirmed by a cardiologist. Events of fatal
myocardial infarction were assessed from death certificates.

RESULTS: An IHD event occurred in 83 cases (70 nonfatal and 13 fatal). The mean blood, tibia,
and patella lead levels were higher in IHD cases than in noncases. In multivariate Cox-proportional
hazards models, one standard deviation increase in blood lead level was associated with a 1.27 (95%
confidence interval, 1.01-1.59) fold greater risk for ischemic heart disease. Similarly, a one standard
deviation increase in patella and tibia lead levels was associated with greater risk for IHD (hazard
ratio for patella lead = 1.29; 95% confidence interval, 1.02-1.62).

CoN i 21 Tased DIoOd and Done lead levels were:
\Ithough the pathogenesis of IHD is multifactorial, lead exposure may be one of the risk factors)

c ut Fafia Ty 3 (i

(2007). doi:lU.lS_‘-)fehp.,‘)ﬁ?.f} available via hrtp:/idx.doi.orgl |

were health-screened from the Greater Boston
area; those with chronic medical conditions
such as hearrt disease, diabetes, cancer, peptic
ulcer, gout, recurrent asthma, bronchitis, or
sinusitis were excluded. Those with either sys-
tolic blood pressure > 140 mm Hg or diastolic
blood pressure > 90 mm Hg were also
excluded. The men were between 21 and 80
years of age (mean, 42 years) on entry into the
cohort. Participants subsequently returned for
examinations every 3—5 years during the fol-
low-up period. At each visit, extensive physical
examination, laboratory, anthropometric, and
questionnaire data were collected.
Measurement of blood lead began in
1988 during each continuing regularly sched-
uled visit of the participant. Beginning in
September 1991, permission was sought from

Address correspondence to N.B. Jain, Programs in




Evaluation of the Ambulatory Arterial Stiffness Index in Occupationally Lead-Exposed Workers

Running Head: Arterial Stiffness in Lead Exposure

1Ugu.r Madir Karakulak, MD, 20mer Hinc Yilmaz, MD, Assoc. Prof., 2E:ngi:ﬂ Tutlun, MD. Assoc. Prof, Meside

Gunduzoz, ‘Emine Ercan Onay. MD, *Banu Evranos, MD, *Thsan Ates. MD, MD, “Mehmet Ayturk, MD,
“Mujgan Tek Qzturk, MD

r=0.417, p <0.001
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Assessment of Electrocardiographic Parameters in Workers Occupationally Exposed to

|

Variables

Lead-exposed group

(n = 60)

Control group

(n = 60)

p value

P wave dispersion (ms)

P maximum (ms)

P minimum (ms)

QT maximum (ms)

QT minimum (ms)

QT dispersion (ms)

QTe (ms)

Tp-e interval (ms)

Tp-e/QT ratio

263+£97

116.2+15.0

899+138

377T0+£276

3383+£229

384165

396271

789+ 165

022+004

220£90

101.2+142

792101

3649+ 285

3344272

305124

3576+£239

T03+145

020+0.04

0.014*

=0.001*

=0.001*

0.020*

0.390

0.004*

0.089

0.003*

0.013*




ARSENIK

Kaynaklar:

e Kaynak sulari, piringc, meyve sulari
e Bakir isleme ve kaynak iscileri

* Cevher ayristirma

e |tfaiyeciler

e Asfalt Grunleriile calisan isciler

* Tren yolu traversleri









ARSENIK

Klinik arastirmalarda yontem:
* Kan arsenik diizeyi < 1 mcg/L *
* 24 saat idrar arsenik diizeyi < 35 mcg/L

e Kan dlzeyi yakin donem, idrar dlizeyi uzun
donem maruziyet hakkinda bilgi verir

 Sacvetirnak<1 ppm
e Cut off olmali mi olmamali mi?

4 American Conference of Governmental Industrial Hygienists (ACGIH Handbook)
> US National Toxicology Program (NP) 2012



ARSENIK

Kardiyovaskiiler sistem etki mekanizmalari:

Vaskduler sistem uUzerinde proliferatif etki

NADPH oksidaz stimulasyonu ile 6zellikle torasik
aortada yapisal degisiklikler

Vazorelaksasyonda azalma
Vazokonstruksiyonda artis

Anjiyotensin 2 uretiminde artis

Serbest yag asidi Uretiminde artis

Ters kolesterol transportunun inhibisyonu



HIPERTANSIYON

e Arsenik

- Yuksek arsenik icerikli su icirilen farelerde
diyastolik ve sistolik kan basincinda yikselme ve
sol ventrikul hipertrofisi saptanmistir (Sanches
Soria et al. 2012)

- 871 hastalik calismada arsenik maruziyeti ile
hipertansiyonun tetiklendigi gosterilmistir (Huang
et al. 2007)



ARSENIK

Klinik kardiyovaskiler etkiler:

e Kardiyovaskuler mortalitede artis

* Periferik damarlarda hizlanmis aterogenez 1°
* Blackfoot disease , Raynould Fenomeni
 Sistolik ve diyastolik kan basincinda yikselme
* Koroner kalp hataligi ve inme riskinde artis !

QT uzamasi, atipik ventrikiler tasikardi 12

10 Navas Acien . Arsenic exposure and cardiovascular disease: a systematic review of the epidemiologic
evidence, Am J Epidemiol 2005 Dec 1;162(11):1037-49.

11 Moonet al., 2013; Gong and O'Bryant, 2012.

12 Manna et al. 2008



D Arsenic Exposure: Odds Ratios for CVD or Mortality for Urine Arsenic

OR (95% C.L)

Strong Heart Study %2
Cardiovascular Mortality:SHS e 1.3 (1.1-1.3)
Coronary Heart Disease Moraliny: SHS —— [.3(1.1-1.87
HEALS &
Cardiovagcular Morality-HEALS S C = 1 1.5(1.0-2.2}
Coronary Heart Discase Mortality: HEALS S | ' = 1.9(1.1-3.4)
Cardiovascular Disease: HEALS —=— [.2{1.0-1.3)
I I I I 1
0.25 0.50 1 2 4 8
Decreased Cardiovascular Disease Increased Cardiovascular Disease
or Mortality or Mortality

Arsenik ile kardiyovaskiler mortalitede artis, ozellikle diyabetik hastalarda

Natalia V. Solenkova Metal pollutants and cardiovascular disease:
Mechanisms and consequences of exposure (Am Heart J 2014;168:812-22.)




b

Tromboanijitis obliterans, arteryal duvar hasari ve arteriosklerosis
Tayvan, Cin, Banglades, Sili




Aortic Strain (%)

Aortic Strain (%)

=-0.386 p < 0.001

40 60 80
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r=-0.306 p=0.001
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Aortic Distensibility (cm2/dyn)

=-0.333 p < 0.001

r=-0.259 p = 0.006
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CIVA

Kaynaklar:

Dogada sivi halde bulunan 5 elementten
Ozgul agirhgr yiksek

Kabuklu deniz Grunleri ve baliklar
Floresan lamba

Termostat, termometre

AkulU arabalar, bataryalar

Amalagam, hastalar ve dis hekimleri /
teknisyenler
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CIVA

Kardiyovaskiiler sistem etki mekanizmalari:

TABLE Illl. Summary of the Overall Vascular Biologic
Effects of Mercury

. Dxidative stress

. Inflammation

. Thrombosis

. Vascular smooth muscle proliferation and migration

. Endothelial dysfunction

. Dyslipidemia (oxidation of high-density lipoprotein and
paraxonase)

. Immune dysfunction

. Mitochondrial dysfunction




CIVA

Klinik kardiyovaskiler etkiler:

e Genellikle merkezi sinir sistemi Uzerindeki
toksik etkileri ile bilinir

* Hipertansiyon
e Koroner arter hastaligi ve Ml
* Inme ve karotid arter hastaliklari

e Kardiyak otonom sinir sistemi tutulumu ve
cardiyak aritmilere yatkinlik

Houston, Role of Mercury Toxicity in Hypertension, Cardiovascular Disease, and Stroke J Clin Hypertens ( 2011;13:621-627.
Guallar E, Sanz-Gallardo M, van’t Veer P, et al. Mercury, fish oils, and the risk of myocardial infarction. N Engl J Med. 2002;
347:1747-1754.



REVIEW PAPER

Role of Mercury Toxicity in Hypertension, Cardiovascular Disease,
and Stroke

Mark C. Houston, MD, MS'#4

From the Department of Medicine, Vanderbilt University School of Medicine;” Hypertension institute and Vascular .Ef.'«:l.'ﬂgyrg and the Division of

Human Nutrition, Saint Thomas Medical Group, Saint Thomas Hﬂ&}g}.'t.ﬁ'.'_‘?

MNashulle, TN

Mercury has a high affinity for sulfhydryl groups, inactivat-
ing numerous enzymatic reactions, amino acids, and
sulfur-containing antioxidants (M-acetyl-L-cysteine, alpha-
lipoic acid, L-glutathione), with subsequent decreased oxi-
dant defense and increased oxidative stress. Mercury
binds to metallothionein and substitute for zinc, copper,
and other trace metals, reducing the effectiveness of met-
alloenzymes. Mercury induces mitochondrial dysfunction
with reduction in adenosine triphosphate, depletion of glu-
tathione, and increased lipid peroxidation. Increased oxi-
dative stress and reduced oxidative defense are common.
Selenium and fish containing omega-3 fatty acids antago-
nize mercury toxicity. The overall vascular effects of mer-
cury include increased oxidative stress and inflammation,
reduced oxidative defense, thrombosis, vascular smooth
muscle dysfunction, endothelial dysfunction, dyslipidemia,
and immune and mitochondrial dysfunction. The clinical
consequences of mercury toxicity include hypertension,
coronary heart disease, myocardial infarction, cardiac

arrhythmias, reduced heart rate varability, increased caro-
tid intima-media thickness and carotid artery obstruction,
cerebrovascular accident, generalized atherosclerosis, and
renal dysfunction, insufficiency, and proteinuria. Pathologi-
cal, biochemical, and functional medicine corelations are
significant and logical. Mercury diminishes the protective
effect of fish and omega-3 fatty acids. Mercury inactivates
catecholaminei-0-methyl transferase, which increases
serum and urinary epinephrine, norepinephrine, and dopa-
mine. This effect will irm::reasre blood pressure and may be

MEFGIJI"},F tuxlclty shﬂuld be evaluated in any patlerlt Wlth
hypertension, coronary heart disease, cerebral vascular
disease, cerebrovascular accident, or other wvascular
disease. Specific testing for acute and chronic t{}xi{:il‘y and

shnuld be performed. J C.I'm Hype.rtens rGreenw;ch}
2011;13:621-627. ©@2011 Wiley Periodicals, Inc.




An arrhythmic episode after mercury
exposure and successful treatment
with chelation therapy: A case report

Ugur Nadir Karakulak, Meside Giindiizoz*, Engin Tutkun®,

Omer Hinc Yilmaz*

Departments of Cardiology and *Clinical Toxicology, Occupational
Disease Hospital; Ankara-Turkey

Introduction

People are exposed to mercury in daily life by means of food, bat-
teries, broken thermometers and fluorescent lamps, and amalgam.
Neurotoxicity and reproductive toxicity of mercury are well known.
However, the relatlonshlp between mercuw poisoning and its effects
on the ca pe : st=baon clearly identified.
Sodiu@ 2, 3-d|mercaptopropane-l-sulfonate (DMPS) is Pmetal chelat-
ing agent approves ree=T0 treat poisoning with
mercury (1). In this case, a patient wrth neuromuscular symptoms and
an arrhythmic episode that started after exposure to mercury and alle-
viated with DMPS therapy is presented.

Case Report

W
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Figure 1. a, b. ECG at presentation shows rhythm to be atrial fibrillation
and T-wave inversion in leads V3-V6 (a). ECG on the third day after
DMPS therapy. Reversion to sinus rhythm and normalization of T wave
(b)




Neler Yapilabilir? Tartismali konular

Nedensellik ?

e Spesifik metalin spesifik kardiyovaskiler sonlanim
noktasina etkisinin arastirildig

* Genis populasyonda gerceklestirilen

* Diger butun risk faktorlerinin etkilerinden
arindirarak analiz edilen

 Ozellikle mekanistik ve patogenetik aciklamanin
oldugu

* Biyobelirteclerin kullanildigi
daha fazla calismaya ihtiyac var




Neler Yapilabilir? Tartismali konular

» Etkilenen kadar (exposed) etkileyen (exposure) de
arastiriimali ve kontrol edilmeli

* Klinik dallarin farkindalik duzeyi ?
e Ulusal mesleki kardiyoloji kilavuzu ?
* Antioksidan tedavi, selasyon tedavisi

e Kardiyovaskuler risk faktorlerinin daha siki takip
edilmesi, tedavi esik degerlerinin disurtlmesi

* Mesleki maruziyetin risk faktoru olarak
degerlendirilmesi
2 @leki maruziyetler

“ateroskleroz, baslangicindan pW kadar
hipertansiyon, obezite, diyabet dibi risk faktorlerinin

katkida bulundugu kronik inflamatuvar bir hastaliktir”










HIPERTANSIYON

* Toplam hipertansiyon olgularinin %90-95’i
primer olarak adlandirilmistir ve nedeni
belirlenememistir

* Kursun
- NHANES-I calismasi ile 9933 olguda kursun

maruziyeti ile hipertansiyon iliskisi
kanitlanmistir

- EDEN calismasinda (Yazbeck et al 2009) hipertansiyon

tanisi konulan gebelerde kan kursun dizeyi kontrol
grubuna gore daha yuksektir




HIPERTANSIYON

e Kadmiyum

- 958 erkek ve 944 kadinin katildigi calismada cevresel
kadmiyum maruziyeti ile hipertansiyon arasinda pozitif
korelasyon saptanmistir (Eum et al 2008)

- Japon kohort calismasinda kadmiyuma maruz kalanlarda
bobrek hasari ve hipertansiyon daha sik (Nishijo et al 2006)

* Civa
- Kanada merkezli calismada civa ile hipertansiyon
arasinda anlamli iliski (Valera et al 2009)

e Pestisitler

- PCB grubu pestisitlere maruz kalanlarda hipertansiyon
ile maruziyet arasinda yakin iliski (Goncharov et al 2010)
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