Ol S5 f‘,J.ﬁ Kl a5 i ole il
A G YA Slmas AYAA )l.ﬁ a é’e"k_& gV So0

S35 993 AL, US55 (1 b Cusgoune s g (495 ©pw 2230 (o)
old; g
3lasY g ShassS S5 ¢ e Loy deses S5 ¢ g5t Caem el ¢ (65N il yds S

ahkh83@yah00.coM b e s 05,8 ( (S 5o dSKls Ol S Sy pshe oKl Ol S 1 ghana (Godkiws
VATA S eR AV/A/0 sl s

saSs
oy dor S 5K Sl 5 LS milio b oo e (sl LSS 1 G Dbl Ceodls_p Hdo ammn G (sla o) i g aieaj
Cobile L O palis (gauylio 5 Oloeij (clis (55 o3 Gl )15 5 [E1E 3151 55 5 e CLlE pnd Gt b oy o ] il o
S ol aidlate Olos 4o STe oaed 51 055 e

Aol oS Olsie 4 olis S oo S addato Olas 3 48wl Ol po il i Fo 53,50 05,8 Olste 4 Wl 1S QUL i Fo bpuny o i
Sl oslizl U gylal colallas 5 jailosdim (g 20 5285 S]] ,S (o) 58 ol b 5181 O 35 o pue (6, S0 5] it S )15 s oo el
i plowil pilisls T 5T G0l

ot s 2 o S S VRV 5 i i 50 ST S 15/ 8 i el 350 Sloe g S 00 O e Lo claaaily
(P=/0F) Cils 3 4z il IS Cilisin (sladtoly uleli O35 o nSolo o (6013 ine S pimean (P = 0/0 00 )

bl ey a3 L SIS G5t ol S gy Aol D31 Sl i e W5 DU 935 o2l 5 S s
Sl osliz ol ol ol il o kil o o 150580 ol 33 oy b (S350 ol o odas 45 ol il .Cils )5 ank 03 5d5es 45 (OSHA)
o (58 IS 3 T (il 5 nlio (S 4

IS SeusS b il o (550 4280 1l 4 RS Copt g (35 o s by ot g 154lS OBy

Aodbo
@Jﬁjﬂg.w‘aﬁ\ﬁwjjﬁjjbewjﬂo@) L_l(. . i;c\_g‘\_fa:j_g m] Qhﬁgj?)\uﬂ
i Spams oy (V5 T) 3510 55y o Ok T
sl ol 3 aS e g aaSE T Ky w5 Gllanil LG

wolae ey sae ol (V) syl a5 g JT}JJ.M Js
ols :ijdu\ujuhéb); VJ)L:M_:

Ol Sy p ke o5 Hlsbil (oI oot g e 685 )
Ole S (Sig ke olSals (b o g asss (6153 (5 gl -Y
QL>U) ;fi‘:’_)‘i 6}&9 a&;ﬂlb AL;‘N u<~2j_:'—‘~


mailto:��
http://www.nitropdf.com/

B33 23 SO 53 pu b Coe ponns As

oalS 5 ks (5 ae sl Gl (o DL 0L
s el sl gada e o L Ll el
Sl 5 Solmg OLSLE pa sl Cdlg Cole,
5 losss Slinlel 5 Sliles plonil il )8 Sl 5gos
Sl 12555 2l Sedl Slic e S5 sl e
L Coegoms lvgie ploxt b5l IS 5k (PN
S St sal p Al e cilite Dbl S 3 o
e bl S s GUIS 5 g G s
L5 sl s osd oS OLS S 5,8 o
S ool 51 s eslil Odre St 51 gy, e
b e gamn Jlast a5 (Al o O (S5l Ddre S
S rske S el opl ol . elNL sl 31l s O e
2% gt g 1 (8 Sy 5l a2l ol 55 o
S S i aikee pl 3 aS (o3l Bl e 5 o dell

X P9
Aol e gl i =55 g eSS aadlas

J_L.\c' 6}))_:/\V)ﬁ).é_.;lu/\9 LSJLSLAGLAW)J
3550 09,5 Olpe @ Olss g is g a8 lels
dﬁ»&m;:d&ugirjuo\sﬁj\ﬁ\“)
Ml.m_cL;\_wc‘})gbj.l.hlﬂ:o};d\j&‘b4.b>;@;.b)
plosil (s s 03,5 a0 Ol e oKilesl w oS
Sossds gyl 05, S 55 a5 axlllas 34 sl 3105 S
EARIA :Jj_aajj_f&wwfil?«.x;ﬁJuVVU\‘V&ﬂ

.bﬁf'/a Muo);
)\J\ji‘.caé)f(aled\é.\wjéﬁfoj}e}jfjg:l_)é\‘_gm_\lS)'\
JLasl s opsla (aolesl (g sl 3l 05 51 2 e O
‘:)?:JJJ—'»’: (‘Hﬁﬁij_:ﬁjﬁ.s—l?ﬂ‘ Qb}j_.é\j\ﬁ)uobb
J=5 05! Jeme e 0 5 (APDC) Sl 8 55 6
A enls OIS S g Gl WY 4 (MIBK) o 8

53,8 Sl a3 YTV O Copd gkt plia
s3> ol Sl gam s Ve ol s e
Saslr aan SuS|,y s a4 (F) Cosl o g e Lo VYV
3 M dsa ok Sl lanes el 53 o)l gen LSl o
L5 mlew (o sl Glage s S da Sl
e O3l 5 o 5 S0 Ll o3I S (g S
J=Ys oSl sl ol 5 05 7) Al 555
Cdr ceul Cas s (Plumbism) o e b s sans
Lol 5 0LE 555 Soyso w3 3 s g0 o SIS
238 greo Sl s ol kS (olme 5k Sl
2l s et 5 e bl o Ll
BEIEE PG W 2V I P H PV Ko S Sl
S G O 53 Cand ads 4 ol S S
5l ol (051 aw » [Part Per Million (PPM)]
Sl slart 5 b (AL 5 e sb 4 s Jolie
IS e 53 e Ghle g e S s el
by st ol Al e s ot SOLES Wl 5 el
Ly e Bl B O3 sl sl a5 s, o8B
S dted o 83150 0T OLS 5 5 e (V) AS o ok
@ e 5 LIS e 0 il glacand 5 gl ol
O slaod Gl B (5L ,) bads s Y
SLad sl s AU Sl 50 S 0S) 0 (Il
5 NS s (Jams 5 (655 0 Slaasl e (505
03 S SLeMbl w5 Jo (VASA) 355 00 Juuls olSamus
L o g 3l (5,80 5 I Sl allss e 5550 55
Py a5 Ak e S Olaen (le nl e
(Occupational Poisoning) s slac s sos sl

&S s
ol 3 505 3ol (glo3b flas OF (gliarl 5 o e 5l enlizal
R 3 s sl bl s s el Jls s ol
S a5 L sl ol sl LG a5l sl s

MJL‘.: a 66)‘.«3 v Souee a’)‘aﬁj JL'J’ ‘le"'ﬁ Sleds 3 ui:-}.v (‘,lﬁ olKsls u&.&;}‘ cw.lﬁ ¢54.\eu


http://www.nitropdf.com/

A OBl 5 (6 23S cpdllyde S5

L:J‘JJ‘JJ Q)_> uj_w gﬁiL:AY GJLQ._::: JJJJ wt_-ﬂ‘
Gols e OV el ity il (LS ol
(P=14/00) Lis sualine

L5 s JGdl e 4 ujwcj.é.w skl Y Syl

09 e 5ol 2 olass e bl g axllles (slaoy
G o 02 0.55.550) 3l A s s
VE/AY (1Y) 0 Je 0 51 S 6,8 gaile
\O/YE CLEY/0) VY s oS ceile
\0/54 Y)Y JLV oS ceile
YA/t (1Y) 0 JLA 5| i IS et

Q‘Mu}.})_}_n cjjjjéj_h J\Ji&l)J O_}}U}M’J:i'l:‘:‘
ol 5 51 mlsl ol g sls OLas Rl oy il
(P: '/"'\)Jﬁ)bt\xﬁ

oo 3 g0 318 o 5 s = sl (Galaily T el

2 e oSl 2 P 1SS anllloe 35 40 5131 e
Aald oy S sl 3l 3 0 09,5 513l
(A o 53 0 S5500) G s 2 055,509)
ANVS AR¥ JL Y5 51 s
VALY ARVARS JL Ys— Y
\Y/¥ \4/8 JL ¥y — Yo
VYA Y0 JL YO 5l i

Sl 48 sl 0lis aalllas ol 5l ol il

S oy b a8 el ol 8l s Oy o
3 dald g S 51 i (golslime OO Ly ol
2P S5 s e el o (P eeY)
P C SOV R IGIV, WGPV WP K v Oy ‘éL_f 51,8l
J{Occupational Safety and Heath Administration (OSHA)]
(b b s 53 055 K A5 S e ilie
B e b s 53 £ S5 S Y BV e sl

s S 8 Sty Bl 55 Laad ) 51 S8 e
MIBK (sl adyd SO i s Slas gy
3l 253 eolel U e Ul s Sl B A Jit
S35 b ol odor (5 205385 Sl olKis b 05 oy
o311 3, 5o (GFAAS, Shimadzu AA 6800, Japan) =l S
(Detection Limit) (g st A= (VN 5\Y) <3 5 15 5,8
Sl e /P AD PPD (o (6 S o310l (sl NEC o
53 el S Jsb 5 s o 5 51 aalllan 350
Sl 5 o G5 sk 5 Ol s ) s8E
bl saalllan 5,55 Jas e B Sl dals oy, S
Sl s T a3l 5los,S 53 Sanmlin sl A Sl 3
53 LT LS Jomn 5 o0l 31 s (sl ie Olo (selaly o)
a esliad bl T 5l e polie b Gl I8

(P<1/00)

bl
g el 53,50 slaes S s (POB) 0 ¢ v Sl
2 eSS VXY 5 s 03 0 S5 S VPP S 5
Al 3 a8V anllas sy g0 SIS 8 Sl 2 s
e a5 Y g Ay s iV g San
Sl 5 da g LS 4 Jsrdos lalaly 3 a0

VL ICI VIR IS P P S B PP

CLB o 2316 oo 5 i sl (sl ) ol

09 e Sl Sl A Slass alllas (slany S
G s 03 05555) IS Joua bl 5
Y\/40 (VA7 )R $S e,y Al
\AZFY (/X0) \+ ERJEWR
\O/VE (X /0) VY 35S
Ve /04 (/X0) 1+ Solsl a1

MJL‘.} a 66)‘.«3 v Souee 40",!3} JL‘JQ cd‘ul-\.‘g Sleds 3 UQJ"‘ (‘,1& olKsls u&.&;}o' cw.lﬁ ¢54.\eu


http://www.nitropdf.com/

B33 23 SO 53 pu b Coe ponns AY

e gl S 3T el 0 8l Sl e
(O0) dis g 4y 5 it o il (b5 40 055
Oley ode L adaly 53 e K0l il (gandllas o
sdal s iy laal 5 3 SIS 3 5e Jlazd
ke Vb plas il iy (ST bl oS AT
Lo e &8 4 asite ol edle ap o b
e Ol o i ST il o Rl 80 o Sl 8
el 53590 05,5 53,8 Jl ¥ (VU sl 3l s L e b
;;;JTA_g;lJml)JYnguiL.\ij»@@\jsﬁ
S s ey (San 53 ke Dlalllas Ll i
Slslgniy 5l a8 ol a3 S ol O 51 S k> slaol,
c—ln S 5 6Lﬁwjl oslanal 4 Ol o LG_,TJJIMA
N gz s o s oLl o Ol S s
5ol Sopdl s o U s s bl 25
35 slonl Col S G b ol 51 6,0 oIS

(5 a58)

& 25 Ao
adlas ol s S ol Slls 5o Sodlwargl
e (S 5 Sl gt 3l el 3V (oL Lol &
51 i Sl I8 0L LS S, 01 51 (6,8 e (gl

23 g okl (95 wgd il S A

SR g oS
2348 eSSy il A S BT Ol
Fir 5 s 5ome 31 aizman 5 aallas cnl (55lal ko
oimlel 5 Ol Olinl (3 (535 33 AL, p e
JLaS (s 505 (550 l)uob orl il 534S Oy e s

.r_:)‘.)b &l))ﬂj;ﬂ.ﬁ

Sl bda) ol Vb s i uled gl J b
AV slie 5 LSS plonil oo 7 (5 e 3 (g3dme Jiule
8 51 VG e 1 2 s 3 0S5 Sn OV LYY
et o 3l Ll sl e il 03 S el 58
Sl Jame 53 5l 5l Ll ) s 530 S5 Ss OT
o2 53 3 LTl 81 ol (5 S e
ol B (S5l am 53 O0Y 2VF) Wil e oY azia ¥
L3l e G IS ol Lo Sl i o 4y S IS
5 e Sl Ol S (6,88 w5l L vf:ﬂ RaE)
Sl i il o S pl L 0SS eles ol ol
55 sl Cilsen gladmly s 6L sl 3l 05
o ooled (gl OSHA s jlstead 53 LB (o3 gis
Aty by se e Oliee (p i (Gl 53 AL e
34l cnl 53 S5 GousS s 3l AU S 3 g San
Pl 0ne) oy5S 5o eslial 55 VL slas (ioman
315 el e 5 3 (1S Bl (s
23 5 ok GLd 3 o sl 5 OLE 55 S Sl iS
o=l st Laay G b 5O 4 o 3505 amS
= b Lol ) Lo ardllas o) 5e a8 s
T OLS S 055 o Slas L5 3 el (st
52 () Laaly 5 (68U S5 2 s 5o rjfﬁjg’:‘ \7
JoLa ol 53 055 o sl L5l g Slanllas
Lty Olam s O 5SSl 53 3 (S35 3 2 U
FSH LH slatssa)sm 75w L 0T Sloe gl
OLisl sandllae 55 3 S s o 1) O s5d 5 SV
SV Sl S oy Cand s LS 3L s e yslie
e (A A N I U NIV W
Olaysl =558 &S lasdlas 53 .(P=+/0V) Lsg SV
OIS 53 Ot o sk 5 ol planl (55 05

2l oy, S 51 VL Cile 4ol 5L el

MJL‘.: a 66)‘.«3 v Souee a’)‘aﬁj JL'J’ ‘le"'ﬁ Sleds 3 ui:-}.v (‘,lﬁ olKsls u&.&;}‘ cw.lﬁ ¢54.\eu


http://www.nitropdf.com/

AN OBl 5 (6 23S cpdllyde S5

Lo
1- Whittaker SG. Lead exposure in radiator re?agair
workers: a survey of Washington State radiator
repair shops and review of occupationa lead
exposure registry data. J Occp Environ Med.
2003;45: 724-33.
2- Adeniyi FA, Anetor JI. Lead-poisoning in two
distant states of Nigeria: an indication of the real
size of the problem. Afr J Med <ci. 1999; 28: 107-
12.
3- Trzcinka-Ochocka M, Jakubowski M,
Razniewska G. Asessment of occupational
exposure to lead in Poland. Med Pr. 2005; 56:
395-404.
4- Levin SM, Goldberg M. Clinical evaluation
and management of lead-exposed construction
workers. Am J Ind Med. 2000; 37: 23-43.
5- Berthier M. Current problems of lead
poisoning. Presse Med. 1998; 27: 763-5.
6- Mohammadian M, Nouri J, Afshari N, Nasiri J,
Nourani M. Evauation of heavy metals
concentrations in neighbor water shafts of lead
and zinc factory of Zanjan, Tehran, Tehran
University Press. 2007.
7- Fischbein A. Lead poisoning; Some clinical
and toxicological observations on the effects of
occupational lead exposure among firearms
instructors. lsr J Med Sci. 1992; 28: 560-72.
8 Sitarek K, Szymczak W, Berlinska B.
Evaluation of reproductive disorders in men
occupational exposed to lead. Med Pr.1998; 49:
137-45.

9- Kalantari S, Rahnama M. Evauation of lead
and zinc effects on gonadotropins, prolactin and
testosterone levels in workers of Angooran lead
and zinc factory of Zanjan. Paper Presented at
First International Congress of Medica
Toxicology. 1997. Tehran.

10- Vestraeten SV, Aimo L, Oteiza Pl.
Aluminium and lead: molecular mechanisms of
brain toxicity. Arch Toxicol. 2008; 82: 789-802.
11- Cunningham G. Lead-toxicology and
assessment in general practice. Aust Farm
Physician. 2007; 36: 1011-3.

12- Riehmond CA, Occupational Lead Poisoning
Prevention Program. Common Jobs, hobbies and
other sources of lead. California department of
health services. 2006. Available from: URL:
http://www. dhs. ca. gov/ohb/olppp/ |eadsources.
Pdf.

13- OSHA (U.S. Occupational Safety and Health
Administration). Blood eead eaboratories program
description and background. 2006. Available
from: URL: http://www. osha.  gov/SLTC/
bloodlead/ program. html.

14- Stanton NV, Fritsch T. Evauation of a
second-generation portable blood lead analyzer in
an occupational setting. Am J Ind Med. 2007; 50:
1018-24.

15- Gurer-Orhan H, Sabir HU, Ozgunes H.
Correlation between clinical indicators of lead
poisoning and oxidative stress parameters in
controls and lead-exposed workers. Toxicology.
2004; 195: 147-54.

MJL‘.: a 60)‘.«3 v Sou cbl’,éj u;b"é cu".:‘l-\“ Sleds 3 ui:-},v (‘,15 0@'3 u&.{)}o’ cw.b (54-\3,50


http://www.
http://www.�osha.
http://www.nitropdf.com/

B33 23 SO 53 pu b Coe ponns A

16- Golchin A, Shafiei S. Investigation of effect metals. Paper presented at Congress of Soil,
of zinc and lead factories of Zanjan on Environment and Constant Development. 2006.
contamination of agricultural products to heavy Tehran.

MJL‘.: a 66)‘.«3 v Souee a’)t’,ﬁj JL‘JQ cd".:‘l-\.‘.: Sleds 3 ui:-}.v (‘,1& olKsls u&.{)}‘ cw.l.ﬁ (54-\3,5‘


http://www.nitropdf.com/

Ao bb&o.h" Gﬁ% "J.“'.L“)Ju ,‘Sa

Investigation of Blood Lead Levels and Its Toxicity in Workers of Zinc Melting Factory
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Background and Objective: Environmental pollutions that affect human health are one of the important
worries related to heavy metals production. Our objective of this study was to investigate the blood lead
levels in workers of Zinc melting factory of Dandi Zanjan and to compare its level with healthy men who
were living around the factory.

Materials and Methods: This study was carried out on 40 workers as case group and 40 healthy non-worker
male individuals who where living around the mentioned factory in Dandi region of Zanjan as control group.
Blood lead concentrations was measured by graphite furnace atomic absorption spectrophotometer
(GFAAYS). The datawere analyzed using T-test and ANOVA.

Results: The mean of blood lead levels in case and control groups were 16.06 and 10.47 ug/dL respectively
(P = 0.0001). There was aso a significant difference between workers lead levels in different parts of the
factory (P = 0.04).

Conclusion: Blood lead levels in factory workers were higher than in control group, although blood lead
levels were in reference limit in workers on the basis of OSHA standards. Since the major way of lead
pollution is respiratory tracts, therefore it is necessary to use appropriate air conditioner systems in such
factories.

Key words. Plumbism (Lead toxicity), Blood Lead (PbB), Occupational poisoning, Graphite furnace
atomic absorption spectrophotometer (GFAAS)

MJL‘.: a 60)‘.«3 v Sou cbb,éj u;b"é cu".:‘l-\“ Sleds 3 ui:-},v (‘,15 0@'3 u&.{)}o’ cw.b (54-\3,50


mailto:ahkh83@yahoo.com
http://www.nitropdf.com/

