WAY/FIY 1edl ,d & ,b uluol (S5 33 0 ASuslS alzo

WAY/E/N + 13 iy gor,U WWAY olo o 09 aiaa/YAY o losbs/ 093 9 (w0 Jlw

) (915 59 )15 551 8 yilias! SOASL (59 5 & gw Tdaw il

°Ol§.aljdlfa JLas jisa f‘;’.:g‘) O9ls yiso )“,auds BLIEN JSS..\"GJAU@ oY yisa )@.\L‘a do gars yiSo

wd g 3 dflio
=

b saerlye 1 45 (s3locs il 8B )3 Jols (L) gy » adllas cul D)5 0 B B dlox Sl 1 Slo)] 5y o b (5ol 2A0nde

O Lmdi O BAD oy widgy G oyme D o S Bl a8 gilog il Al )5 T 000 VEY ¢ aate gadllas S 2&&3)
O L g (jg @5 g 9 A CS GBS 858 1 S e (S5 S DMl 5 g)ls Bpae (oS glom sl o b dxalge
U?"‘“’)f) ,Jlj M)f )1)5 M-Mode 9 )LL) L;I;y))gfl Cod .)I)BI cCoLQ( 3 9 Wb Pl?ul 0P @a.w Ls);o)'l.).}] b L;);b)'].\}l
Lad o g 4555 9 0)ls SPSS)ale 5 js Wesly .cdy ,I5 4 B glo WSl 69y ooy Sl oy g oS

)] o L;])fy.!)lfgfl L;Lbu»f.b‘ L G5 Oy @a.w A5 oda i ulf..\.u.{ C«f)‘w Aoy VWY e u.la.s L;*s)-’)**"’ Dy Vo £ Y/vo ug/dl
Bl gl ne bl S5 jlad Jelge g o sl e

JWs & (gilwspl albsla )5 (g)lisls clypuss asl (Bgye — I8 JSuio 9 YU 55 jLid & Mo 01,8l Cals Wilg5 o OT cle as Wi o
8l adllas ol GBS CS 05 53 b o b e Jele Slgice (nl > S9B 3)lge

e ok (538 o (Ml saralye 1 g 0dS B3l

3 aibwl SLABL (59, Cpw mhaw Wl s JE3iGle (ulS ) pie 2l (Y plb degare Solo tgls
WEASVYYY o(YAY) ¥Y YT - loduo] Sy 0dSutils aloo o iday (81,5 923,55

o2l 5l sss bl S sy Slsl oy ST doAdo

Solae YU O LS G Olss e OF amr 1 O SLaOLSl 5l (3bs sluss co b (S
N s, s bt SV (s lS L SYsb gl (1) doms e 13 36 o
Elesl s (e 55 e I adl 5 IS e Oy ol kil el ol Ll o e

Olnl Wlgiol Olotiol (K3 pole oLils By ,e 9 b (GoaSiiargsy (s Slsisl lisins 30 By pe 9 B Hludils -

Olnl Olgiol Olgiuol (Kiij pole oisls (K5 (s0a8ails wdb 09 3 Gy e 9 B anasiis -Y

0Ll Olgduol Olgiuol (K pole oils (B pe 9 b (Goaliagss (39,0 9 il Slidins 3 10 uBy,e 5 5 Hlutsls ¥

Olnl wletol Olehol (K5 pole o8iils Gg,e 5 b GoaSliagsy Bgpe 5 b Dlasios S s 5 557> gmiils -F

Olnl Oletol Olonol (K3 pole olKLils 39 ye 5 b 50aKiing 5y B9 e 9 b Dlasdos 55 50 ol -0

Email: golshahi@med.mui.ac.ir ALS a5 1 Jgdume (GO g

VY94 VAT go pgs 4xin /YAY ol / ¥Y Jlo— Olghonl S 5 0dSC21 Ales

WWW.Mmui.ac.ir



dIJlSA.AjéuLo.aMWJI\SA

s L aasllas ol (VF) e s 5 Shas
S D s g S8 5038 ST e
Sl L a8 01358 5 s Sas (655

WY <=L>.u'|

b9,

ol 8 SHLS 5 e VEY (adaie ganlllas SO o
Olal Sy oy b lghal 53 (53l 5L
3350 Jlw YO-00 s 0T s &5 s Sl
Sl il J13 O o me 5 Jl K J3lus
Sl VL 0 HLAS (el ol gaila b
GodiS B e 3l 3l 5 5 Ol 5 SIS L (S
o a5l O S o) e slasls
Sl 53 JL YO 51 s 48 (ool 8l
Vb el s 4 5 clin g )8 4 J il
GBI (5 S s aalllan ) s 2l allas
o 250 Ol By e 5 LB (6 elSla s
2351

S 5 aallas CBlU_al c:_@):juﬂ_;
Sledbl sl (glasl i ¢ S aslicgls,
gl oo e JolS QB S oS 5 SIS e
(Jas a0 by e Sl ol Cand s M a
O agrlse S8 5 o b agrlse seiila
SIS S 5 5l B me i (Golen Sai L
Sl 053 5 bt am3s 5 S Sl G
A JoeSS ey o

L 05 5 ol e Ly A8 sy (a0 5o
e Al (6 S o3l (Seca skl g5l
P 0L el Gl e alBs Y lew O 5LAS

o335 amles i (6 Se3lul glaids O Jol s

B LGS L) 555 oo I3

o L] g’}:lf 3 odne iy Ol o dhox Sl ety
(YY) 3 40

5 d38 e i Sl g N s
o252 Ol () A3l o Lol o e 6 5L
Ol Jad o gl ge e Ik 3 4 (S
s A e 0) sl (SU05 S 5 O e ges
b o3 Slas Pl Ll 5 o 5 o o5 sae 0
O3 o by s e dle () 358 el
e G5, solbem s YL 0, LAS L WilS e
sl ol cilisen sl 53 (V-A) 2L o e
— 0 ol ko ele Olpe 4 05w mlaw
Sladllas sl ol bl w3 S e 5 Ss e
a Fr pg/l VL pos o p3lie (25 S o
»aS J e ul el CJ_Ia.an'- Jele Ol e
L= ) Ml (VL palie pSaselr Slalllas
5 S e Sl 5 Fase = B olaw s Sl 5
(A-VY) Clos g ol o 0

B Sy e 3 Shes Lol il i
et sl Lol 3l 5 il asiial
DLtd I Gk S o 3 Sas (Sl
S Bare 5B Gy O e s Shae 5 05
e 3 2 5 Al ST Rl S s e
Syt s e (V) 1S o i o Lol ule |
— =B Solan fad 3 sl fale SO
) ol ol C})a.a P,

Lol (g Sese Sl o e 5, Shee
SAUS Gl A2l 5 oler ST
S5 e Gl o Shes (1S 5 (AS sz L
Gl ol b s (B S ma,LS S1 sl
Pl e 8L 5 e o s Ses o

VAT go pgs 4xin /YAY ol / ¥Y Jlo— Olghonl So 5 0dSK21 Ales VY.

WWW.Mmui.ac.ir



leSAAjédL«.aM}m:.aj.\SA

SSoilll 5 la WSl 555 oy Sials
Sl sy o a8 Sl e 5 S

Al 25 e s BMIE (S s 055

Ly

e e e a AAAR ST
Sl L5 ey S FYVA £ VY70
BRI P W [ RS PR WP [ IRE W O
M b Ls g 5l g o OB LS 05 L5 Ao 5 O
553100 S pladle Lo gie dizdls lazl ds s
ety 5o 5 Sl @ e il 5L gl

g Jle YWOF £ VEFF (s g e b

asUao 340 .>|J.§| sS.}‘;ya 6Lbd45u A d}-b:
o
e O il Kl (U)o

(Lo y3) sy {2 ch.u

FA/VA EAY/OA

¥ (/) R
#4 (FA/Y) !
b+ (¥8/+) Ol 13
Yo (VF/0) A Eils Sz
WA AY/)  (deoys) sl i Jake) Jab cons

(4o y3) 31w (Ol ) alale LT s Ch.»

Y5 (YO/Y) Yool gaS
V0 (VI/F) Foosde s
\ ('/V) Drvv—Ave

@Sl IS 55 35 53 S Ol b s Sl
doyn B0 bl s g (el 0-V8) el AV X Y/YP
.J\_}.:JSu_p)lS)‘))).: Celow A 3l iy Ol e 4 51 3

25 s Gk Sl e (o3 VAV) OIS ]

B LGS S) 55 oo I3

G= b 3l =5 (Body mass index. BMI) .
O3 (Saiged b apuloms I3 gdome 5 055 e
Sled 55 o Dok ol slad g s s
by 055 e e S0l g ¥ OC
el b 4 S el il L e s S
A el o sl o Lo (5 S @ ge0
o hlal slowl 5 Lot iy JooSS 51 oy
5550 o 5y bl sM-Mode il S 55,5 Y
SIS 520851 Kl ol Jaally s ol
b (5 o 00) Js ol LB jaasie Lo
L LVEDd) Jabs sl gl 3o

¢ s «(Left ventricular end-diastolic dimension
«(Intact ventricular septura. IVS) s

l_!‘ PWT) s 515— )‘1 > Cﬁﬂt}r_.,a

= e seslul (Posterior wall thickness
seolal (Left anterior descending- LAD )

S «(Arsenal of Democracy, AOD) &, 45l

l_!‘ LVEF) L‘: > u L:: L.s‘d _15,.5
ok o35 «(left ventricular ejection fraction
oSl (Left ventricular mass, LVM)
L Left ventricularmass indeX_— -k o35

L E/A) Jsiolis [Sai sy e o3 5 (LVMI

A g Seslal 318 45 ,Ls S|, (E/A waves
oKws L5 Lagg - So3lusl gaan (VF-1V)
IS5 s 5 VIVIA-Y (65 5 503 ,LS 06 sl 5l
3 AYLLYM s Pennd ge b sl s s plosl
OA) Lo G o5 ol B 508 Olse 4 YWV Q
SPSS,|-5le 5 3 et L;)jic_v.. SLeMb|

(version 15, SPSS Inc., Chicago,) o (gas..

#OMﬁ)}‘eJW‘M,MM’)QF&)@

YV VAT go pgs 4xin /YAY ol / ¥Y Jlo— Olghonl S 5 0dSC21 Ales

WWW.Mmui.ac.ir



d‘JMﬁédhﬁMWJﬁSd

B LGS L) 555 oo I3

Ol & AW ol sV LVM s )
islie 53 ASO £ YAY pgldD) o s ls s
(P =+ /00 )(V/00 % YN0 pg/dl L

Sla Sl S5y o S, F i
= odd s s Crude s, s ) SIS 55,5 )
Olaw o el (olen Gabla (o il
o e (S 534S das e DL BMI 5 S
S =2ls Sy Sl eldS s 53 00>
RO PN I ISR

s e S0l AR e b sy (kS
V/04 £ Y/VO pgldl o8 o S oS 5 53

2 (V818N pgldl gasls)

o asls Jslse 5 ol Al Y Jsds
Sl s e Ol il Su Sy S
RCOW U S PR USSR N R [ G L]
35 PY/EV=YYNSA OF o LVM

35t A3 WY eSS 8IS

adllas 550 Comezr 3 (S S sla a2t ls 5 (olow Gilgw ¥ Jgu

V& (\\V/Y)

A (\Y/%)

ov (*4/4)
Yo £ Y0V
\S/FA L YV/ Y

v ($Y/A)

14 (V%)

Y& (\WY)
YOV £ YIVY
1NV/0Y £ Y5
Ve/o# 2 AQ0

lﬁﬁw
(A2 5) sldai 1 oo s (4l

(Apy3) sla 1 S (6 ley (g4l
(4o 53) slas to Lot S ol
e Ol il Kole 155,/ Sein
Shre O3l il S0l 14ids /5,
A s s
(40 ,5) sluss :NON-smoker
(4 5) sluss (EX-smoker
(4 y3) sluss :SMoker
e Sl it 5 Kle i KG/MD) Sy o35 el
Sre Sl it £ SSle (MMHQ) &S 2 055 L3
Shre Ol il £ Skt (MMHQ) S 2l s 0 5 L2

axdlas 3590 5131 3 315 55,5 ST laasls ¥ Jgu

sha b 2l £ uSilo

YV/&s £ O/F
ADs EY/Y.
IAERVAR
Yo/9 £XY/A
YA/A £ O/
2Y/¥4 £ F/0)

A /AR d FAVN
V&#/Y4 £ OA/VY
V/AY £ FO/Y

b yikio

(MM) J gl s szl 5 o oo so514
(M) o o p s

(MM) s e Cabes

(MM) = 5as o il

Mmm) &,y 5T o310

(do ) o oy Sladsss o

@ o S so35

G ok g5 S

Jpls Sby o

VAT go pgs 4xin /YAY ol / ¥Y Jlo— Olghonl So 5 0dSK21 Ales Vrvy

WWW.Mmui.ac.ir



Oylsad g Suls do guans yisa 8 L Su) (g5 Gy &l 53

1 523, 51 o paF s g gl 3T ¥ pun

Beta jlaa Pl \ Oluab! (Galold ‘

:(-la'- Je

(= /+¥8— /2 YY) iAns SV gl slgsl ys oo ol goj1u!
(=+/2¥0=+/210) ofFee —/2¥0 T
(=e/0s0=2/4\") /00 /2 BV sl Cales
(=+/+YO=+/4¥Y) /400 EYVAL o e ge Il
(/¥ /1Y) +/AVA — /oY S 5T ol
(CUAINCIVARRD) */AVY o/ Y oz obs sladss S
=Y/ V=Y/\YY) A /ST ok o
(Y/YVA=Y/+5A) APV —+/\4 o ol g3 5 Sl
(= / VY2 \Y9) /YD —+/+4 Jmmbs S, cos
*:v: Jde

— /YA /Yy /YT —+ /0 gl slgsl ys oo ol (g0l
BV [T S < /OVO —/+FA s o p e
BV ST «/00Y /r0n sl Cals
[ XFr /XY < INPY — /0N o pas go3lul
BV A RVAS ¢ /A /Y 5T ol
— o /YOF— /¥ “JABY VAT o ol gladss S
—Y/AYY=Y/+ YA < /49 — /¥ o ok sy
—F/YY-V/VNF A2 —/NA o ol g3 5 Sl
— J\BV= /AT < /DY — /0N Jmmbs S, cos
**:U‘" Je

BV VA oy +/A0F —o /o0 gl slgsl 53 oo ol (goj1ul
YO [T < /505 —/eF s o p e
SV SV Winns /+A sl Cals
BV AR 1 <IN AT o jas (go3lul
/YO /XD +/94Y YO Sy 5T okl
— /Y- /¥OF /50 /2 F) o ol gladss S
—V/FYV-Y/FYD /81 [r¥Y o ok sy
—1/+VF-1/FA0 IV¥F /+Y4 o ol g3 5 Sl
—/\YA—+/V¥S < /A¥s —/A Jammbs Sus, cos

o Sl A

3 Sk S35 el S g 5 S () ok S S (51

s Tepper.iCledeew A3 gl SKIL T, O cla_m 4S pledle 4 g sl w51 50l

YVY VAT go pgs 4xin /YAY ol / ¥Y Jlo— Olghonl S 5 0dSC21 Ales

WWW.Mmui.ac.ir



dIJlSA.AjéuLo.aMWJI\SA

Sl sy bS5 S # ke (g5 0 il S
o=l Ul cgr S8 Sledbl i S0 - B
Sos e Sallas S 55 (YF) S 35250 bLS
o B oS o S S
JLES ey o Sl 35 s L oS A saalie
laslan 5 55 A 5T DLl ol 0
il 5 By Sl Sldlae s Sy e - S
5 el Sldllas gl daly b 5yl
(V) sl 36 (S5 5 o

BLs S caallian 1t aniS oS boles
Ll eslas gl I3 5 Shas 5 o el
Pap s Ses s o H Ol S
Wlesls ol 1 OF 5l 36 e 5 S 10 Ol e
colgdh Gola STzl . S s (Y YA
e L N
5 Bl saae lodshe O gl ils 5 b5
SlaelSs Ol a5l 5 b Jlee SV S
Y)Wl - on s 3 St Jaims

S T e S13 e BL] candllas
sdaliin Cor oy 315 5208 51 (gla oS 5 e
Mo 31,53 G s Bl o ol e 8 (A2
andllee 5l S50 = 8 lagslen WL O LS 4
DL L e e 0ol o S5 b 5l
Sl L Glaall )8 5o (Gollu 55 (Sokias
el 38 st A3l Ol 53 e sl ) e
S oSS Gl e dlo SIS
mlE LS s ol o b Y5 b el e
Sy et 6y S e 35 i 5
alse 33 s (B o= B sl olen Sl A0 e
s I3 sl s (sdate Dbl Wilg e w b

B LGS L) 555 oo I3

L 055 5Lad 5 p e el g DL O
3 Ldmiw 3lagSL sl S8 A s
L olspme sk g o o 45 sls 0L
AU Ll ol B e S ls 05 5L
IELVM 5 S s 055 5L (555 Solo s
Ll oo o e 5 S0l Gadlllas 55 .(V9)
B o ol Gl ST L (5l s
8l s EIA a5 0l Ll 0l)LKea 5 Zou
ol Sl 005 b aglie 53 e b el e
SLKen gaallls S s Schwartz.(Y+) el
S5 AAYY (g5, amdis 5 2odl o S5
D3b e e e e 4 0l 0L IS ]
2300 ol o 8 s S5 Sl s
ilas 53 Lol (YV)(B = +/+YA P = +/449)
e i s &S w sdalie bLS,| e sl
adlas ool 3 QBSOS 0 i S
il
S = slasdlas 5 OIS 5 Kasperczyk
aS sl Ol Olied L3 e L8 01 SIS
—! ,5AOD ,LAD [LVEF PW LVDd IVS
ag>ge 51,80 3 LVEF a5 0 (5,86 31000 Ol las
5 s LVM 5 LVDd 5 5ol dosys ¥ asily
e gl (V) W VL Ao pa V) 5 Ao ys P
LVM 5 LVDd L (5l nn e LS p e
G Lhitems 1 Ot 25 &S = OF 51(YY) sl
S|l (YF=Y0) sl o by 3 Shee os 5 et
3B — ol Glagolen 5 YL 0 HLLE & Sl
|V ST W C R S U W CJL}L aalka
Sl 5, Salae felse 0K 5 Kasperczyk

(YY) JJJ_};_ o iS L= Q;}-

VAT go pgs 4xin /YAY ol / ¥Y Jlo— Olghonl So 5 0dSK21 Ales VYVE

WWW.Mmui.ac.ir



CﬂJkSAb‘j $Sulo 4o guans yiSa

)Jdéjj_&jgﬂjée.lg&.‘h)ﬁ ub&u L;:QS

References

1. Jarup L. Hazards of heavy metal contamination.
Br Med Bull 2003; 68: 167-82.

2. Schober SE, Mirel LB, Graubard BI, Brody DJ,
Flegal KM. Blood lead levels and death from all
causes, cardiovascular disease,
results from the NHANES Il mortality study.
Environ Health Perspect 2006; 114(10): 1538-41.

3. Steenland K, Boffetta P. Lead and cancer in
humans: where are we now? Am J Ind Med
2000; 38(3): 295-9.

4. Agency for Toxic Substances and Disease
Registry. Toxicological profile for lead
[Online]. [cited 2007]; Available from: URL:
http://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=
96&tid=22.

5. Sanders T, Liu Y, Buchner V, Tchounwou PB.
Neurotoxic effects and biomarkers of lead
exposure: a review. Rev Environ Health 2009;
24(1): 15-45.

6. Glenn BS, Stewart WF, Links JM, Todd AC,
Schwartz BS. The longitudinal association of
lead with blood pressure. Epidemiology 2003;
14(1): 30-6.

7. Aiba Y, Ohshiba S, Horiguchi S, Morioka I,
Miyashita K, Kiyota |, et al. Peripheral
hemodynamics evaluated by acceleration
plethysmography in workers exposed to lead.
Ind Health 1999; 37(1): 3-8.

8. Fenga C, Cacciola A, Martino LB, Calderaro
SR, Di NC, Verzera A, et al. Relationship of
blood lead levels to blood pressure in exhaust
battery storage workers. Ind Health 2006; 44(2):
304-9.

9. Menke A, Muntner P, Batuman V, Silbergeld
EK, Guallar E. Blood lead below 0.48
micromol/L (10 microg/dL) and mortality
among US adults. Circulation 2006; 114(13):
1388-94.

10.Navas-Acien A, Selvin E, Sharrett AR,
Calderon-Aranda E, Silbergeld E, Guallar E.
Lead, cadmium, smoking, and increased risk of
peripheral arterial disease. Circulation 2004;
109(25): 3196-201.

11.Lustberg M, Silbergeld E. Blood lead levels and
mortality. Arch Intern Med 2002; 162(21):
2443-9.

12.Jain NB, Potula V, Schwartz J, Vokonas PS,

\YVO

and cancer:

2B L Suil (595 Com IS

S1oy8 g KL
LT satome 55 SOl 0L 4y atlio o

S OB d 5 el sdy Sl w5 Sl 5T

Sparrow D, Wright RO, et al. Lead levels and
ischemic heart disease in a prospective study of
middle-aged and elderly men: the VA
Normative Aging Study. Environ Health
Perspect 2007; 115(6): 871-5.

13.Kaewboonchoo O, Morioka I, Saleekul S, Miyai
N, Chaikittiporn C, Kawai T. Blood lead level
and cardiovascular risk factors among bus
drivers in Bangkok, Thailand. Ind Health 2010;
48(1): 61-5.

14.Pinto FJ. Echocardiography in left ventricular
dysfunction. Ital Heart J 2004; 5(Suppl 6): 41S-7S.

15.Lang RM, Bierig M, Devereux RB,
Flachskampf FA, Foster E, Pellikka PA, et al.
Recommendations for chamber quantification: a
report from the American Society of
Echocardiography's Guidelines and Standards
Committee and the Chamber Quantification
Writing Group, developed in conjunction with
the European Association of Echocardiography,
a branch of the European Society of Cardiology.
J Am Soc Echocardiogr 2005; 18(12): 1440-63.

16.Levy D, Savage DD, Garrison RJ, Anderson
KM, Kannel WB, Castelli WP.
Echocardiographic criteria for left ventricular
hypertrophy: the Framingham Heart Study. Am
J Cardiol 1987; 59(9): 956-60.

17.Poerner TC, Goebel B, Kralev S, Kaden JJ,
Suselbeck T, Haase KK, et al. Impact of mitral
E/A ratio on the accuracy of different
echocardiographic indices to estimate left
ventricular end-diastolic pressure. Ultrasound
Med Biol 2007; 33(5): 699-707.

18.Foppa M, Duncan BB, Rohde LE.
Echocardiography-based left ventricular mass
estimation. How should we define hypertrophy?
Cardiovasc Ultrasound 2005; 3: 17.

19.Tepper A, Mueller C, Singal M, Sagar K. Blood
pressure, left ventricular mass, and lead
exposure in battery manufacturing workers. Am
J Ind Med 2001; 40(1): 63-72.

20.Zou HJ, Ding Y, Huang KL, Xu ML, Tang GF,
Wu MH, et al. Effects of lead on systolic and
diastolic cardiac functions. Biomed Environ Sci
1995; 8(4): 281-8.

21.Schwartz J. Lead, blood pressure, and
cardiovascular disease in men and women.

VAT ge p o3 azn /YAY o )leds/ VY Jlo— Olgil (Sé 5 0dSails aloes

WWW.Mmui.ac.ir



Oylsad § Suls do guans yisy 8 L SWl (g5 Gy &l 53

Environ Health Perspect 1991; 91: 71-5. Blood Press Monit 2012; 17(1): 8-13.

22 Kasperczyk S, Przywara-Chowaniec B, 26.Navas-Acien A, Guallar E, Silbergeld EK,
Kasperczyk A, Rykaczewska-Czerwinska M, Rothenberg SJ. Lead exposure and
Wodniecki J, Birkner E, et al. Function of heart cardiovascular disease--a systematic review.
muscle in people chronically exposed to lead. Environ Health Perspect 2007; 115(3): 472-82.
Ann Agric Environ Med 2005; 12(2): 207-10. 27.Vaziri ND. Mechanisms of lead-induced

23.Katholi RE, Couri DM. Left ventricular hypertension and cardiovascular disease. Am J
hypertrophy: major risk factor in patients with Physiol Heart Circ Physiol 2008; 295(2):
hypertension: update and practical clinical H454-H465.
applications. Int J Hypertens 2011; 2011: 28.Peters JL, Kubzansky LD, lkeda A, Fang SC,
495349. Sparrow D, Weisskopf MG, et al. Lead

24.Schafer S, Kelm M, Mingers S, Strauer BE. Left concentrations in relation to multiple
ventricular remodeling impairs coronary flow biomarkers of cardiovascular disease: the
reserve in hypertensive patients. J Hypertens Normative Aging Study. Environ Health
2002; 20(7): 1431-7. Perspect 2012; 120(3): 361-6.

25.Cuspidi C, Negri F, Sala C, Mancia G. Masked 29.Vaziri ND, Gonick HC. Cardiovascular effects
hypertension and echocardiographic left of lead exposure. Indian J Med Res 2008;
ventricular hypertrophy: an updated overview. 128(4): 426-35.

VAT go pgs 4xin /YAY ol / ¥Y Jlo— Olghonl So 5 0dSK21 Ales \rve

WWW.Mmui.ac.ir



Journal of Isfahan Medical School Received: 23.06.201

Vol. 32, No. 297, ? Week, October 2014 Accepted: 01.09.201

Left Ventricular Echocardiographic Variables in Occupational Exposure
to Lead

Masoumeh Sadeghi MDLadan Taheri MB Jafar Golshahi M) Katayoun Rabiei MB)
Nizal Sarrafzadegan MD

Original Article
Abstract

Background: Lead contamination affects various body organs sischeart. This study was designed
to assess the effects of lead on cardiac functiderims of echocardiographic indices among battery
factory workers who are in constant exposure td.lea

Methods: In a cross-sectional study, 142 male battery fgonmrkers who had been exposed to lead
for at least 1 year were evaluated. The subjectsl &5-55 years and were excluded if they had
hypertension, diabetes, or cardiovascular dise&®siographic characteristics, professional profile,
lead exposure, history of respiratory diseasesgdiatake, height, weight and blood pressure and
lifestyle information of the participants were reded. Blood lead levels were measured through blood
tests. M-mode and doppler echocardiography wasllffinzerformed over each subject. Linear
regression analysis was used to analyze the data.

Findings: The mean age of the subjects was 41.78 + 13.58& yaadt the mean duration of lead
exposure was 23.54 + 14.44 years. The mean bleallésel was 7.59 + 2.75 pg/dl. Left ventricular
hypertrophy was detected in 12% of the participaBlsod lead levels were not significantly related
with echocardiographic indices in the crude modehfter adjustments for age alone or for age and
other risk factors.

Conclusion: Blood lead levels of our subjects were below statidvalues. Accordingly, no

significant relation was found between left venttar function indices and blood lead levels.
However, lack of such relations could be causedeksiusion of individuals with hypertension or
cardiovascular diseases. Structural modificationdattery factories following legislations in Iran
might have been responsible for low blood leadlkegeong the subjects.

Keywords: Occupational exposure, Lead, Left ventricular eandiography
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