Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

Occupational Medicine Quarterly Journal I b paas cole aolilad

ey = i, b
Vol.7, No 4, Winter, 2015 d»u‘nﬁ,-'«iwu“?ﬁsb’% IWAF cyliano) oF oyl ¥ 0590
Ysiir
Pages: 67-81 - - FV-AY saxio

S lweSaol g 3135515 gl (o il S 353 Lo gt (91 30 (i g 99
WLl 09,5 S b auglio 49

o PR ¥ " Y . Y . . ) s &
3953 50 Sligd ol o lads Ao o T iy p ST (6519595 0 Jeadllgl oL (6594 (5 p4e0

ooy

iy s wile (3 laoenST (ogas a4 Uik pslols delse elsil (B yme po Sl 5 (S milio o J2Ls (515 oo
S ool s 09l I 08 gole anil oo S 5l (id sl Jelse s 9 pseesls s, cponilisd LS s S cpsiiias]]
9 Slodo 4 e Cel (S &5 glaanST oyl lagazls 5 oS DB L gl 256 iggo90 (nl o)z Hslite 4 il oo
ab pll 005 (Jrd slags Lo

9 8wy mlio o Jels o0 1S 558 ¥ e asdllas (pl o el (Lo oahaie aslllae Sy ol aslllas tgwyp )
Sl J555 09,5 plyie 4y winilad agzrlse 358 55Tl Jelse b a5 olSKtils a5 51588 ¥R 5 0550 09,5 (lsie 4y Sl o
) Sz 855 8 gy 9550 5l o sl sl el Ll slodly diged 10 5w angd 9> aiged 05,5 Yy 5l aias
503l Lowsdly VUL 05T cdled 3 J5u (slo0g,5 1 ST T AU s b5 st mtlinnsS Ty im0l (o i
A ool Yo adeus SPSS38ls 5 51 o ,lel 5T 1y g

(\/f8E- /038 vs 1V oE - /#0A nmol/ml p-value =/ Y1) soud ygumlonnsTy clale 1 Slo 10 (5,0 sire Lialydl canlllas glis il
Jos slrog,S clale o (g)lo sme L2alS g (Veo/YVYENOY A VS FAVYESE-V UMl p-value=-/-¥8) ;Y65 o5l collad 4
00 /AAEN-FFY Vs SlaST Sl ob o b cdale 5 (+/YAAE/-0A VS o/fYYE-/-40 nmol/ml p-value=-/-YA) Lewd
sls plas sals 09,5 b aslae jo 1, (A+VIYYEVYA/L umol/ml p-value= /- - +)

S VOO BEPUUW VOV 3 PR PSRN KVO f IS IO { VU VOO I WP WM SO I PR L P PS8

330 B9 Sag Sy pole plEE1 (5140 4> Cailrgy M)l suwlii IS (gl — )

330 B9M0 Sags Sy pole plSE1 (5140 4> Cuilrgs 29,5 oo Slb guse -

Olod (S 3y pole 21 o5 g 1> 2SS ( guolidbous — suslish 915 89,5 sole Slud guiae -V
332 B930 3ah (b iy pole o8l (sTslgmernl T 09,5 pole Ol guae —F

330 B930Sy pole o8 (Mot Slesslow 9 IS b 39,5 ole Ol g -0
a.ranjbar@umsha.ac.ir : Suwg Sl Camy ¢ AV =FAPA 1) 100405 (U oo 0 3iams 99)%
A/E/D tGb g gl AP/ 1 /P Dl s g )b


http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

e 3155 gl o il 5L 5 slogus ool o oy 2P A

B33 p5lSe o Wiz e dloo pubw b (Jad ag2lse
o S el oauid A bl DlS eediws 31 LS 59,008
oa, jemd obml g wjeSih bl el

sl23leySle
e 4, $9y okl 9 (AMs: Alveolar macrophages)
GaisS i 3 el Sl ;5 5 lae 5 anlsd ulul 4yl
slw! o (ROS:reactive oxygen species) Jled 5]
@y sledoke @ aedo 5 eilew 51 (AU glanST i
b ) geiloneST Sloso el b Canl o0l 5 ,me
SloaisT mhaw Lisl33l DNA & ol qgim GsmmlonasTyy
Sy Sledo a4 e ol jo a5 oed e JE 5anS]
Solliws oy Jb by Ol el (F)os 5 0
O3l Sl L35S 5 0uds gy (pfiims Lasgi (o hliee
35 Eb 3 Sl Sas g e Sl ol S
S oSl Gl s 5 ST sl I,
ez 3l G @it glelKiws o Slee o Plisl cels
Wlg oo @ Geizres (O35 Jio adgi oliws g g0 90
(Oiayied deaSy ale 5l (3ST b sladisS adgs el
D9b JouSgpa JSool, g 3hie (ienST wnSTg G2
Sl Gl ot g baplal » (o) SIS cplpls
Gl piisn g o Jbsle o Glase Oluss O o)l
o [ Gmslsen i 5 035 obml 508 oS Slis
SS9 ROS wdgi 3 )b 1 e 0l e0mizred ilod o
e Mg 0 fee wpl oSle
sl (ALA:Aminolevulinic  acid  dehydrates) . ;!
iy &S Cwl ooy las gob; Cldlas (FY)AS o
Bgomss ST g el Gl ST lam]
STy 9048 YL (SOD:Superoxide dismutase)
ST 5T slo JsSge 4 (GPX: Glutathione peroxidase)
A2 o 18 s Pesiws ludl g llgs o | GHS L
S o a4 atly ol &5 Cosl 0ad el
Dol 8,55 @b & 5 o3l b slawiss a5

WA Gl oyl 0 )louds (i 0590

doddo
L 4 o5 aiies gl sSse b bl of5T gla IS0,
5 WpoSly sl Sldszge G 0 ST 59l S92y
DNA asile (0 (6lasSIs0s,Slo s 1) (6 il (sloan
Ored ilege )y Lhaes S g o) dacysyy
53,5 o0 DNA Bl j3 s 5 ook (523, G 5l Sl
S del conl b oablie olp pols slapiass a0
cls slapinnw 4 a5 Cool odal 3439 @ Sl la G,
S dasl; o Gliee yo Job pas iy pme ST
ool glas] ‘5.:—‘ By i o3

S o gole b o 055 e (OXidative Stress) s.slasST]

g w5 Obl Gl W o el 0
L oagzlye jo o08 ST Ll Jln il (s ]
Slsa by 5 i dl dag s o laroms (glooaisSosgll ale Lelse
oy ol ool adg @S 8 Glerd 5 o
Jolge aloz 5l 005 0 mo 4 Jol cnl 5 Al Al
o wile (S Ol 4 plge Stk e
5 e 395 5 Wk wiilon (S8 4l cpgiiingl] (pgeasls
s Julss olyis 4 wilyioe Slge ol 45 3ga3 0)L21 Lagiy
el ol 31 5 oS s o oyl lalllas 13 sl kel (ol
oyl azis )3 g 33T gla o, adg dalame 4gS el 5
Solowt €510 5l Gt alisslom 5o Wl GRS o5 gilaes]
ool ol s MDabee GRlEH sl oad e
e ey« iy dS wile alide glacily pilaps]
8 SldslS By dapiar «slosg; une (5 )lxe (Jolie
5 Jiw @leo IS MepSoe 3 86 cod ops
dao i Jas psloby belss elyl poled (2 yme 5o Sl s
VSO | VO W RV LY = ST CIP TNV
lig)S S Sl LS oyl ST 8] S|
3 IR axisl (o]0 oolail 5,50 Sl pus Olad ags )0 aS guendS
LS i plo s caato ol oL 5,5 (F)azsl e 5], 55
Wiiad ojsigSgegy sl (pyxe )3 Wil )3 el

Ao ol aslis lajessS gogt (25 sodd l mjeSilin

)lfx..‘.bgam:u‘so.l.cuuoas


http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

SFL)

Ol g 3Lo (55945 (5 540

IR 009y
{(H,50,) S silsinl Jolt brmn pliacd Slgo
Sewlgls sy (NASO) maw Sy
A ) (TBA) sl G950,bg5 «(CCILCOOH) ul
sl JSU USs N olen Sylm ¥
sl «(NABH2C2,03 3H) s liwl (HCHS o5
(Feclys0)26H ol oyl (O4H3CY) JLowdlS Sl
(TPTZ:trypyridyl-s-(FeSO¥40)27H »l  ligw
(Tris-base) dithionitrobenzoic acid .. ,5 driazine)
65 SLINEDTA (0l Sids 35 5 505 6o ¥ s V)DTNB
PH = @liwl 3l « (CHYOH) itie (sl Sl 1,25 pe]
Slochs) 95k 090 (plend lacd e (oled all oo 6
1o Yl (osls az o b guilacaST oyl (o5 (polais
5laias ays Fluka oS0 b ol S sles,o
290,85 oLl UNICO Jaw (6 ogidy mSawl oliwo
2 O9)
2 S5 Nged el (heloim(ahade gl aslllae (pl
Seol s 5 55 Sl 15 51 Su 5o VAT Lo obe sls >
Froaallas )kl anel> ol pll laes Y Gl 0
Ol e Sl 9 (A5 SBT3l 00 i
oBails LSLIS 51 ;a8 YA sald 05,8 (puiored g Y
azlye §3loSielis )3 5750 45l0ls Jelss b a5 laan
(oo Jolls ol 8l Sl Faen ledbol ol Jold |, wog
Solom «obs ez Glatws) Glagg )l abls (5,5 adls
slag lon daglbw (pol phuss ol (soalS o3
lsrd 28l g e jlad ludigy alex 5l owiss
alozr 51 ol3l Slole g 5)ls B pan el (55155 Slags o
b Ji5 g5 5 OMoas gl S Bpas ol S
3,50 S8 i (l o 0,8 s oslaer aslitisyy alws
Jlo (F+ =¥ Lo (Y =Y)0g 5 F 15 oo Lo 1 anlllas
55, ailo L5l ol B+ 5 i ol3l 5 Lo (F--F9)
30 HBALSES bl e AD (gaodiwd 09,5 dw 0

aJs oli..«.sLo)] JERES 4..3; OF (o (o I\ )\..\.ELo SRy

WA Gl oyl 0 )louds (i 0590

p5sadlS (A el 8 8l o fognST 5T 5 gy
sl o)y JeSas ay polb (s obls ple Gozman 5
ST g SJIGS]) JeS5 g pritians 50 4y Sl
priias e Dyeo 4 denST SOG 5 alSg ae
() )asb e
SLoSsn 3l o s ool Wi pseels
Wl )3 45 WS Bd> (b B e lid g e
ol g dgdin e g 08 slapn cdale I el
S STy b 5l sl ool & e ol sl
avs oo olas ol olallE OV T o yeiid
5 (MDA) asullicopslle Joline ilil el porools
ol Olidsd mls Guizmed 0gd oo Sl (55l5l5
e a5l GYL Glas oyme o aS SIS js sols
SYBLS 3T cellad ¢ o bl 2alS s opdle aiil o
ghe oSy ils el 58 jbsenns wST now s
adly Gl salis 0g)F L awslie jo asull g0 lle
YA e
5953 b pgainagdl Slbu b g e 5 05 fape Gliutsl
Pl baipe eSThgigeniy 5 4y i (S o] 1
o J50], 0y il partiogll Corans ol (glopanilSis
VSTV Q) KV FYSU  KVOW. 1 et om I E BN K
oladl o PW?’” b ooepe oled a5 ool olis oldllas
5 Loy o3 slrog,S 5 SlaenS| 5l codyb rals cly
ool 1 09)00,5 o ss5lonaST Loyl il azts 4o
ISt oyl (G975 slayielly rens Saa L anlllas
wald 09,8 b amlie 5 iloSinl i sladlS,l5 (5,1
1ok Jelse b oagzlse o alal, b w2k
Sl oy 4 bt Jalse 0T L gl Sl
20,5 (o p gl ol Gl b ki 5 (oS
b ocare cnl OIS 095 slonnST oyl Gliee 1
(S| T cb b VB S lege F g pSojll
035 b s et b sbosS 5 i) OgeliSTn

28,5558 anlie 550 wals

)lfx..‘.bgam:u‘so.l.cuuoas


http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

e 013535 g oS (o o] (5L 55 sLogus (3l o oy Ve

Slods @ Cawd (SH) Leodly Jowo slaog,S a8 §
U’““)’""‘"‘ )‘ (s alis Lau—l umlf 9 009 u,uLmD 9...;‘..)........5‘
oogy ol Jeles ol epSeslail ol cwl golansT]
sl Sg59 5 905 60 ¥ 9 VIDTNB I HU (6 a6 JIS
ol skl b Jad sbeg S .aus )8 solaxwl (Ellman G ,s0
NERCFONELY P KUPRES PRI E 3 FE VSRS S UOX - JU9)
2 Jes laog S cdale 5 il 3 gl YAV 250 Jsb o
Wb (5 Soslasl (Vo) Aebi iy, 4 VB o5 codled
SySoilail b ladiges ;o VB o5l cudlad by, cpl ,o
Slawd 8L 4 (H202)wsluSTy ig,0ue i liue ials
;‘)sLo IRTRC SN .\JQ; ey 240nm ) (PH:7)W-’M
Oigpded 23> zse Job el L (UV) i
JBYYe nm ol jialS L edivs jeb 4y H202
soliiul b ol HYBIS o051 cdlad 51 casls a5 lo; oy
(V)08 cil)d iegidg iSewl oSy
&5 Sz 5l o1 gk slaans b ol ikt
seme o3l 5l Gty oal )0 sshate (pes 4y og Laools
sloodls papley B (oyp Slp Bgismembdy S gelsS
o] 905l S A4 daxg Lood colatul iegh
oy® AmS ,0 el Cawd s [0 1 S5 edd oy p
009 Jby w4 azg b oS anl ool og by
S 55 5e5haST i sl S ager il Sl
Al oslaiwl Cosgiiul 5 gl aujei 1 aald 09,5 L
ot ssbie 4 a8yl S Guilly 5IUT geil ) reimen
5 o ol p agasls 1S e (89 S slalis
56T lp g a8 eolatwl P< o0 mhaw o L5 able

A oolawl ¥ ¢ aseus SPSS )‘)‘e‘f)" )| oY osls

WA Gl oyl 0 )louds (i 0590

o) oz ol ey 5 Sonks ke 4880V0 S 4 ladises
S5 b o) Ol Jols polasl glaceus
OMFRAP g, L SlanS] sl cud b «(\V)(TBA)
ooy & YL a3l el o ODHU i, b Jous slaog 5
S0l yragiby iSmsl olKiws 3l eslil L (Y+) Aebi
IRV

PRSP [ AP RV RSV IV (PN S RE P B
Seped b plosl Keosatoh () Loy sl G5t biss
W5 8 sl Gty dex 5 GsmlaeSTy
JSGal, ams po ialidl 1) 8l Jokw o o1 sla JGol,
) S 5Sge o b 5Ty 51 4o s o551y
Jyaze (nl podle b oo yts WlaSg g 008 dnd &
3085655 slaasall dead & ol sla JIS0al, alos 5l 5o
oAwl 5 oitete 3l &S (aSdllisagglle) MDA alex
Rl s b e slml Cenl G grlanSTn oS L
B sl o P! sassylis MDA #law
Lo ol oyl 5 wopl g sloglopnsT il
oS1s Yo sles 5o g ol PH o sl G 9 lges
TBARS & j50 4y [uiSly OV game (o, (pl jo 025 o
0 6,500 $aSUT MDA 55 ogdle |5 040 oo ools L
ol ol e s oplply wims e STy TBA L
Sl OYY yo Jol> ) (G50 oSS ©3> pey Sl
OVF)s 6 S o5l agighs yiSmsl olKiws 5l anlicial b

95 3 e pU (oSt (ST ity 5ol sl
bl 5o (p)lady oUlgs Shgy (ol jo .ol oolawl FRAP
pba losle jpam o (e’ @ (P Glags
(tripuridyl-S-triazine) TPTZ2  ,4,6-tripyridyl-s-triazine
[ VO VIA P SURIP- V-V TON S VRPL SUDI I S P VRS U/ Ve S0V
5 00,5 alsl ogy TPTZ (gol> a5 FRAP Jolmo 5l 12l
z5e Job o TPTZ42Fe 55, T uSha iz ooy Lo

ColE agishe iSeml olSzws 5l esliel L zesil593
Olte 4 g Leadly )0 sz g0 Joud slaog S (VV)aws S

I3 Sl 9590 gulonaST o tul Cumsg 5l (6,508 (el

)lfx..‘.bgam:u‘so.l.cuuoas


http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

Occupational Medicine Quarterly Journal

Vol.7, No 4, Winter, 2015

B A A, b,
df)b%&,‘é}b“}/rfaér

Wb paad oole aclilad

VA Glawwoy F o lols ¥ 090

Pages: 67-81 J"}d,ﬁj":/ FV-AY saxio
LS Canex oo (ulul  anlllas 3550 S8 S5l3 mjsi ) Jsor
F &= wald og 5 )80 09,5 SIS 508 Oledlbl
Slalp ey Jlgld Gl ae,s  Jlglh Sl we,s Slgly
ARVIA VY Yo \- VA \ Jlya-vy. o
YEIV ¥a f- Ve LATAT Wy Jra-r.
Ya/ Yy Yo V. LATAT Wy JLfa -t
VYV Ve Ve ¥ V010 $ SV Lo
). A ). va ). ¥ Nigaes
boIs f ) \$ 'z YA Jl e 5l s L sl
YN 14 YOI \- YY/O q JLey- by
Yy \# YYIY \'Y ) Y JLeve YL
Ve va Ve ¥4 Ve f. JS pax
YA ¥ VIO ¥ b 9,1 & pre
AF/Y Vs V. YA Y10 YY s
Ve va Voo ¥4 Ve ¥ JS aox
#IY 5 \YIO 5 b ko
avy V¥ Voo ¥4 AVID Yo ==
) ya Voo Ya ) ¥ I ze>
b S o

\.- va \eo T4 ) f- > plL o
) ya Voo Ya ) ¥ I ze>
/A A Yo/ V¥ AO Y PRI VY OMwazs
Ya/y AR Z€/\ Yo VO 4 2l OMwass
\- ya Voo va \-. Y. 5 ze>
b v o v 0,85 5 op (OSAS S8 ey
- Ve - \K (ganaz )0 (65l dB o glucle

Sl eganaa,
Ve Yq Ve ¥q Aol
\- ya Voo va \-. Y. 5 ze>



http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

S JC ST PUFTRVOWE { EVICTN BPA T S PYVPIRN [SVSVINN 1

o...\.c]Y Jj..\}jf Gy O)Lo...':.» Lng)lo}o.; e Mus.))s.a

09)5 A P‘m‘ u...a).a.w‘ 6Lﬁg)a:>l.m 6).50)‘&‘ C.»L..v

p-value  owl o> Yi o slare Sl il R iered 035 Lo

S/ ¥ -1+ Y4 -/0aY -/699 \/f$ Sype sowd GgmlanST
< ISOA AT ol nmol/ml

SleYA e[ XAY /oY -/ OA “I¥AA 390 Jos slaog 5
RN <IEYY ol nmol/ml

ofe e -YAVYY =YV fAN \-f/FY INARIZYA 3,90 Ol%ﬂ:\‘s‘ui cud,b
YYAIOY A-VIYY ol Mol/ml

Y0 “I¥A V- /0% VO Q VAIYVY a0 UIMIYLL ol cdale
AARY fIANY ol

ol 9ol 05,5 L 1, (p-value <+/+8) 5 o sime glis o)],5 15
T PRTR WU SRRV FARCHEE N < I LIPS
2 5 oeld oS clale Sl ) i OIS 3 YEE
SheaST il cud )b g Jos ooy S clale (il Jilis

Sl S 4 aalis 09,5 1 Siles 5l jieS

addllas cpl gl weh oo cdnlin ¥ Jgao 0 a5 b les

S 09 glaenSt oyt Glaasls H ) S
S psb & wtbige sals 08 b alie o sl Seolys
saliennST 5 Lol oads (g Soslul sl ¥ clale .Sl

035 VB g SlawnST 5T ol b )b ¢ s (sloog S e sud

Sose

aald

LTI PPN RN I

s

aald

Jsfisla s X

2ol 5990 09,5 JooI (sloog S Clald anglie Y jlages

WA Gl oyl 0 )louds (i 0590

)Us.bsmmsmuumﬁ


http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

Bvy O)lKo 9 5L (55945 (5 0
ALY YY
Yoo
dd e AA
ANoo )
Foo
\G~~ -1
Yoo -
2 )sa L
RIS RN

Yo vy

¥ AV

s

Svuls

OgrmoldnS Ty Jlaie a5 oly s Lo Kb duslie 0l +/+ 0
0)95 3 ot (O Sms LS e sl () 055 50 (o0
OIS b dnlio 5 09, cpl ST il ced s (St
Sl g (g g a0 (il B 5 o Sz, (5

Sl a8l jralS

i ol 6 Sl (gla s 3T o plocl aslllne o

0L Y o gl (6 loline pehaw a5 ols i Jad (slog S
P I Dgli g 0dg [0 ) 5555 Jad slaeg S5 YL
99 33 9031 (6 lolime e Jg .00 K5 eamline asli g oyl
3 2S5 oS T bl s ST s

+

S

22

5 Omg e OSah Ban KIS 55 8 adag; cs Sl
(A A Y (s Sl lld

JRER | Osmmn) 2S5y

Dbl sany Aliin

WA Gl oyl 0 )louds (i 0590

U b ek ole aclilad


http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

S J YL QU RUUWE 4 IEWICTW BPY P Y PYUVIRN (UM ]

) Fa  F¥
oS
R
LY
S e
AT

__yd

e

ERITUN I S SIS E NP PEy W

)8 (ST As )Y o5 e I
il eoay iy
Jssiges £

S5 85 o 1 Jad ooy 3 clale (Kl anslin -7 jlogel

Aq4-+v-Y-O

<
-

>4
.Cr

A

Ao -
?.. -4
Foo -
V" -4

o)<

s

o 0SS S SIS K aisy ;s -

Dl ¢(sak Al (saim

A el

Pl b

W5 65 ey GlonST 5T ol s b cdale 1 Sle avolio -V loges

Ya oV
'Y -

3.4y

Syl

- G oS S RS R s sl
oS SENGUNIP S YU L g
Dbl ¢san diun (2

5 55 ey YBLS o 5iT e o Sile dglivo —A lgas

Ol awgs Camenw sl (YY) o by Joho £l punilSs
O 5938l ledbl .l sol 5155 glaie Slalllae o
Slls aS ols gaoge ol IV cladllas 5l el s
a5 3l [, DNA 5 glaes slagetisn b 225 w2 Ul
(V100035 L JsSTgas,5Le 5l 50 4 e s o
Shild as oo o lis B dvs sz j0 ool plol Clalllas

‘54U93 MJ 9 cJ&,«‘J 0 g ‘H,,oolf (o ‘Ua’] g}m

WA Gl oyl 0 )louds (i 0590

o
3 st ol a8 ol las asllas ol @b

S e Jole 00,8 o sl gluSasl s mlio o,
ERgUovi BRI E N [PYCSRSRPIOL COMELATL I DN SO £
ooyl 0aS el gladisS adgi o Ll Ly 5 glacns]
slr by hles Sl cnl odle 4 alloe gelanns]

Joiae a5 W15 by o e sl Joud sloog 5 4 Jlas!

U b ek ole aolilad


http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

Bva

Ol g 3Lo (55945 (5 540

U’““)’""‘"‘ oA_...SJL?u‘ J.A‘B.C )5..479 ML"SA aals 05;
S92 g0 (silrond Slge 5 ae sbroan¥T alex 5l gslans]
S pgus oz 5l 03T sl JIGol, adg el e o
asle l).wg.u.v gs.a )3..4L‘> 5o \A-)-AMS‘ R Jlin)‘) ‘ao)fsa
ol 4325 GiaST 5 Of 4 1) WpasT Of 55 VB
a5 Wl e Yool 35 350 05,5 93 VUL l3d
5 ol o1 sla JSGoly zul58l 51 ool aisensT O il
3 adlae 0 a5 g5k @ (TV)all golonnST il
oSS 0 e sl Lol (,Kes 4 Tavakol
VB 51 YL cudled e cnilys  conds (sloolZi o]
(YAams  gals |, (olewd olge b wles) Ll
Oliee 5o Lilial 045 dalllas yo S ¢ Shadnia  yoioren
a4zlye ) rage sskar o ol sladly YIS o 3T oo lled
Omizmed (Y)d0ge5 5,155 |, Wiogs ad 5 1,8 o 25 el b
Cadbdis 1,55 (g9, wladdlas o Ken 4 Palabiyik
b ciogy b b led (200 50 45 Sl 4 Dlie
756 g e b (B aglpe LS Gesd (o) B0
pll el Olyss 4565 0 g sulannST o sul jo  Jleisl
w3l Ole 9 oBgio 5 9 neopterin mhaw . SKile .ol
4lye ko b oS S35 095 50 pals 4w (nl (S0lee
(CAT) VLIS a5l ogas 10 S ol Caws 4y axiilas
SRS s (P8 alisde gz BB Ol
Lo Gl o asdllae ol )0 o0l sdalie guilonuST o !
30 el ( gee slaygmwlanlST o8l iales 51 LY 4
sl s sk 5l 5 St daganeST T 0
OVl ST et sladsss sl
09)5 99 (= o 9,4‘..\.“5‘ u.d)—w}‘ dl.mua?l.w C.aLu ).‘JL']
YOI el ¥ 0 ee;l (6 lobae g a8 ols oylias e
93 (nl 5o sloline Dolis g /00 51 1555 Jou sleeg S g
e 5 00,5 sanline il sleog S 0 asli

WA Gl oyl 0 )louds (i 0590

25,00 1) 0355 5 ssalgw (S 5eeST JLd slaaisS ags
Clled als alez 5l oo o Slee P! 4 e a5
Oil38l (YY)00,5 oo DNA 5 o] slaaY o 59 daps il
O 055 e o) Ol Oliee 50 4z JB
Jbd 5ST slodiel adgs olidl 51 b wilgs co Yool
S gl o il GileSeal O G5 o
slals 5 51 S LS 65, o, ¢ Suryakar

Oy &S Ny e (pl 4y cadols plodl liwgass (>lus
aald 09,5 b aulie 0 o1 95 o] omlonnSTy
s Malekirad a5 Sldlhae ,o cpuzxen (Yol ol
Slgi A5 5 s Jes GBI QLS s, oS
08 Gud  gmwlaaSTn Gl wols sl U‘Su.‘a]
5oyl S edl adg a5 5 g Jee GBI Jiw
ol asdlae 5o 2 @l ab awlie J5US 095 L
Syge Seog S ond GoemlannSTn (e 55 1) )l gne
(YOYP)ailh g0 jol> dslllas amxcs alice a5 oo olis
ol gl Sl S (o Leodly s (sleeg S
3.V Vasl oo uals ] (ol 4%l )0 g 009 (wl
Aol 09,5 a4 Cod 1,55 Jous sloog 5 mlaws aslllas oyl
aliv Oladss g Ollllas 4 a5 b .clls (5 o gine als
L as o8l jo Leodl Jous sloog,S cdale ool sl
b g ol3ls dpas el dag,ls ¢ dae slaoan¥T sile Lalge
oS Sllhe mls b oo (ials wijls agzlse cow Slge
36l g slopgaiaddl 1S5 55, » o, Kee 3 Malekirad
5 Loy Joud (sloog, S aS slo lid 55 aisls plxil Jas
b oawslio 10 Gilupgimd] G155 ¢ Jas U1 LSS
5 OFTD)cly pals gyl pxe jeb 4 wall og)S
el cud b as ol lis mls o) Sen 4 Suryakar aslas
Al galS JpuS 09,8 a4 Cud Lewdly oS! ol
Siles andllas (pl 40 00 sy S loger oy 51 (V)
Sogre Slidl 5l Sl mls 5 aib go oy YU codled
L oawlie ;o 15,18 e pyw YU cudled clale Sl

)lfx..‘.bgam:u‘so.l.cuuoas


http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

U I ST PO RVOWE 4 IUWICIV B P Y PYUPIRN [OPSINN 7

SLEE aile 5 G G )b sme bl 5wl (50l
057 Pl (G (Sgdem aPLB Y G (senias LS
odalie ol ulsS wSoee A (lie b Lol U5 s
GRIB L ) laeg S ()3 oud (s pSoslail glannS]
it LYo Wil e gl ol 4 0ti s e L ails
ol 5o anlllas 3,00 LSS ST aSiyl alox 5wl aals
il b gl 3l g anilioo Jlo Ve p5 )15 allo b gy
Lais Js Y- Yk 1
s 220 oo LS |y adllae 0)50 dsol> 5l doyo ¥
Yloix| 4 bl o adlas Cov digad pe> K0 ol >
23l 5l 9yge aallle Cuz dged I i e«
wr Seials gilaenS| el glhasls eimes
L‘:"‘"\'c 25 alos )‘ alisee J—"‘j—c ).ul: Ced g 00y L':'LQLC
aile g G LS| (o) 2 S 99800 drogs W il s
oo b asline Slilllas 53lapnST Lo sloasls b S
20,5 ploil glaie sl s, IS adsles o iin diged
Jid cloaist odg oliee Ll ol asllas mls
l, SowST bl o 3l cudled zals 3 (ROS) 50|
2 B slols Jelse A el al o a5 wms e (i
T BN S AN T SN B N LIS SN
S 0 seilapST oyl il 5 SlapST
OW PERRRID Pt 0] EUNEC PNV N IPS I GO JO
LS e obad 31 56 Yzl loenT 5T glags 3]
oS (S 38 55 4 il 09250 (id yslel; Jelse L
5 STl slompl coled (lidl 5 S 4 e
s 1 50,5 o gilinST Lwyiasl il 4z o
2 ST S glampl 8 Qb cer g
Jol> mls 4 az g b 0gd oo drogl alizes mlio el
5 Jlw o 5o rS 5lols elss S5 9 G ol Sl

WA Gl oyl 0 )louds (i 0590

5 o) OselaeSly (a3ls g0 0 (el (g ololine
dlio del Cowd 4 o+ 5l iS>eS SlaST Bl es b
BRIRTE VOT RPVOWI K VIV S JYRA RV L R PR P S P &1 P
035 9 oo (0SB Sow O m Jol (Lid oS
(Sl 05,5 o SlaST T el oS i
3 G es i 9 goiaz s Ol il B g o Sas,
= gl 09,5 OS5I 4l 4 s el caws 4 gl 095
S S Gt o 5 05 oJeall (oS5 S 55
9 Gy g (saaz ) (il IS s g0 09,5
5 o5 aloxr §) (b 5Tl Jelse b agzlse 2yme 5o 5l
O R KRR SSVCK [YER SRS DO IV
50 SlaST sl o cod b pals § sad aawlonS]
dlie o)y eized 3L pdy a2y Yleixl 095 ()l
O e el Sl gl (Sl
Je 6)|$6m Sgles ke slas,Saile b (g3lnSl s
Olie 0550 09,5 o ol lid wald g 0,90 (sloog S
Lol s b3l 8 aile (2l b oo ypelogasTy
s Palabiyik a5 (glasllas jo 055 o cxe ial3dl oyl
Lls,l aisls bl casdbacw oI55 65, o) Ken
JUCIRVN { IO P POV ERCH JUUETIUPPN INUEOON
N K S B QI EWPPE S PRI VISP WS 5 XY
Glasllas e o (V)b o adllas ol gl b 38lge oS
s oI55 s, ol,Ken 4 Suryakar lawg oS
Gial33 b geilonnST oyl gl asls i alol lisgiin
LSS 51 a8 ¥ aals 0,8 b auglie yo o)L,5, 18 ails
ez 5l gl s Ol (Gblagy Slas slo g
5 NO 5 (MAD) 5T so035lle (50 5o (stz5 JB a3
SYBE 51 cdld e g (Sl ST o6 cud b als
Jlo yo ol )an g Yoshioka yoores (YH)oils o o,
4 1, (8-OH-Gua) ,l,ol yils% cwuSgpod Al Yoo A
S Bl LTS 53 st T il (a5ls S lyse
b dsllas ol jo wsols J13 Sb5)l 0 00 pameslS 5 JSGS

3 1sS (S eyam A Oliee 9 500l IS8 5 (595 pameslS

)lfx..‘.bgam:u‘so.l.cuuoas


http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

Bvy

Ol g 3Lo (55945 (5 540

shoslinul g Jyus Slladl (6,550 b eizrer 5 o
azlye 1ol 5 J5sS Cuz sl (69,8 cblis Ol
e T il 20lS o3l IS s el Jole
B Cales ) 5 pmled Lid slaslom (Rl A yo
U5 50 5 oo ol GUS, eyl 5 cedhs olis,| gz o
g ALl 1y drel> Codlw 545
&l ol

5w by ) i lS Aol s s ol
Al g les Shp pgde olRils (gilugyls casuils
) el 00y0,8 ool 0 Bgoo ompd oKl el
5 OB Sl 095 (lsjad 5 Sas JloS s ot
3,18 o0 3l roasSails ygte

sl )l dox 5l gilew 9 V00 5l e 2l
S )lon (alond S8l il slags Lo o Fgye LS
‘5‘;.;] &lé.) R Al s dzgi b pizmed g o o cdlBo g
Ol Jolge ol jo JolS jskay Lo (s (59,0 (Sl
5o lagylanns G‘;ﬂ 3 s B yae dfsil;a] 3 g S S50
Slodo g guilonnST il 590 5l gSol> o Slie w3,
w5y 3 aloST e ul jmelS Cye Cans opl LSS
(5';.3] oNlbuS Loas g ek 4 sgn eslasl  gleyo
Wogs  (Olmjew  Elgl dex 5l sl Gbalals]

ol O alliey (2lde w3y 59 g e sl dagmeling

Reference:
1- Halliwell B, Gutteridge J. Free Radicals in Biology and Medicine [Internet]. Oxford University Press, USA;
2007 [cited 2013 Dec 6]. p. 704. Available from: http://www.amazon.com/Radicals-Biology-Medicine-
Barry-Halliwell/dp/019856869X
2- Radfar M, Larijani B, Hadjibabaie M, Rajabipour B, Mojtahedi A, Abdollahi M. Effects of pentoxifylline on

oxidative stress and levels of EGF and NO in blood of diabetic type-2 patients; a randomized, double-blind placebo-
controlled clinical trial. Biomed. Pharmacother. [Internet]. 2005 [cited 2013 Dec 6];59(6):302—6. Available
from: http://www.sciencedirect.com/science/article/pii/S0753332205000880

3- Dorevitch S, Babin A. Health hazards of ceramic artists. Occup. Med. [Internet]. [cited 2013 Dec
6];16(4):563-75, iii. Available from: http://www.ncbi.nlm.nih.gov/pubmed/11567917

4- Zhang Z, Shen H-M, Zhang Q-F, Ong C-N. Critical role of GSH in silica-induced oxidative stress, cytotoxicity,
and genotoxicity in alveolar macrophages. Am J Physiol Lung Cell Mol Physiol [Internet]. 1999 Oct 1 [cited
2013 Dec 6]; 277(4):L743-748. Available from: http://ajplung.physiology.org/content/277/4/L743

5- Malekirad ali akbar, Fani A, Abdollahi M, Oryan S, Babapor V, shariat zadeh mohhamad ali, et al. Blood-
urine and cognitive-mental parameters in mine workers exposed to lead and zinc [Internet]. HBI_Journals. 2011.
p. 106-14. Available from: http://amuj.arakmu.ac.ir/browse.php?a_code=A-10-221-5&slc_lang=en&sid=1
6- Noriega GO, Tomaro ML, del Batlle AMC. Bilirubin is highly effective in preventing in vive 6-aminolevulinic
acid-induced oxidative cell damage. Biochim. Biophys. Acta - Mol. Basis Dis. [Internet]. 2003 [cited 2013 Dec
6];1638(2):173-8. Available from: http://www.sciencedirect.com/science/article/pii/S0925443903000814

WA Gl oyl 0 )louds (i 0590 H b paaxi oode aollad


http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

S P ST PO RVOWE 4 IEWICIV BP T S PYVPIRN [OVSVINN )

7- Flora SJS, Flora G, Saxena G, Mishra M. Arsenic and lead induced free radical generation and their
reversibility following chelation. Cell. Mol. Biol. (Noisy-le-grand). [Internet]. 2007 Jan [cited 2013 Dec
6];53(1):26-47. Available from: http://www.ncbi.nlm.nih.gov/pubmed/17519110

8- Hsu JM. Lead toxicity as related to glutathione metabolism. J. Nutr. [Internet]. 1981 Jan [cited 2013 Dec
6];111(1):26-33. Available from: http://www.ncbi.nIm.nih.gov/pubmed/7452372

9- Ito Y, Niiya Y, Kurita H, Shima S, Sarai S. Serum lipid peroxide level and blood superoxide dismutase activity
in workers with occupational exposure to lead. Int. Arch. Occup. Environ. Health [Internet]. 1985 Jan [cited
2013 Dec 6];56(2):119-27. Available from: http://www.ncbi.nlm.nih.gov/pubmed/4055067

10- Galan A, Garcia-Bermejo L, Troyano A, Vilaboa NE, Fernandez C, de Blas E, et al. The role of
intracellular oxidation in death induction (apoptosis and necrosis) in human promonocytic cells treated with stress
inducers (cadmium, heat, X-rays). Eur. J. Cell Biol[Internet]. 2001 Apr [cited 2013 Dec 6];80(4):312-20.
Available from: http://www.nchi.nlm.nih.gov/pubmed/11370746

11- Casalino E, Sblano C, Landriscina C. Enzyme activity alteration by cadmium administration to rats: the
possibility of iron involvement in lipid peroxidation. Arch. Biochem. Biophys. [Internet]. 1997 Oct 15 [cited
2013 Dec 6];346(2):171-9. Available from: http://www.ncbi.nIm.nih.gov/pubmed/9343363

12- Waisberg M, Joseph P, Hale B, Beyersmann D. Molecular and cellular mechanisms of cadmium
carcinogenesis. Toxicology [Internet]. 2003 Nov 5 [cited 2013 Dec 6];192(2-3):95-117. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/14580780

13- Pournourmohammadi S, Khazaeli P, Eslamizad S, Tajvar A, Mohammadirad A, Abdollahi M. Study on
the oxidative stress status among cement plant workers. Hum. Exp. Toxicol. [Internet]. 2008 Jun [cited 2013 Dec
6];27(6):463-9. Available from:

http://www.ncbi.nlm.nih.gov/pubmed/18784198

14- Nawaz SK, Hasnain S. Effects of noise exposure on catalase activity of growing lymphocytes. Bosn. J. Basic
Med. Sci. [Internet]. 2011 Nov [cited 2013 Dec 6];11(4):219-22. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/22117827

15- Krewski D, Yokel RA, Nieboer E, Borchelt D, Cohen J, Harry J, et al. Human health risk assessment for
aluminium, aluminium oxide, and aluminium hydroxide. J. Toxicol. Environ. Health. B. Crit. Rev. [Internet].
2007 Jan [cited 2013 Dec 12];10 Suppl 1:1-269. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2782734&tool=pmcentrez&rendertype=abstract
16- Ranjbar A, Khani-Jazani R, Sedighi A, Jalali-Mashayekhi F, Ghazi-Khansari M, Abdollahi M. Alteration
of body total antioxidant capacity and thiol molecules in human chronic exposure to aluminum. Toxicol. Environ.
Chem.  [Internet]. Taylor &  Francis; 2008  Jul  1;90(4):707-13.  Available  from:
http://www.tandfonline.com/doi/abs/10.1080/02772240701660650

WA Gl oyl 0 )louds (i 0590 H b paaxi oode aollad


http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

va OlySon g oL (659l (5 o0

17- Satoh K. Serum lipid peroxide in cerebrovascular disorders determined by a new colorimetric method. Clin.
Chim. Acta. [Internet]. 1978 Nov 15 [cited 2013 Dec 6];90(1):37-43. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/719890

18- Benzie IF, Strain JJ. The ferric reducing ability of plasma (FRAP) as a measure of “antioxidant power”: the
FRAP assay. Anal. Biochem. [Internet]. 1996 Jul 15 [cited 2013 Nov 26];239(1):70-6. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/8660627

19- Hu ML, Dillard CJ. Plasma SH and GSH measurement. Methods Enzym. 1994;233(385):87

20- Aebi H. Catalase in vitro. Methods Enzymol. [Internet]. 1984 Jan [cited 2013 Dec 6];105:121-6. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/6727660

21- Flora SJS, Mittal M, Mehta A. Heavy metal induced oxidative stress & its possible reversal by chelation
therapy. Indian J. Med. Res. [Internet]. 2008 Oct [cited 2013 Dec 1];128(4):501-23. Awvailable from:
http://www.ncbi.nlm.nih.gov/pubmed/19106443

22- Leonard SS, Harris GK, Shi X. Metal-induced oxidative stress and signal transduction. Free Radic. Biol.
Med. [Internet]. 2004 Dec 15 [cited 2013 Nov 7];37(12):1921-42. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/15544913

23- Stohs SJ, Bagchi D. Oxidative mechanisms in the toxicity of metal ions. Free Radic. Biol. Med. [Internet].
1995 Feb [cited 2013 Nov 7];18(2):321-36. Available from: http://www.ncbi.nlm.nih.gov/pubmed/7744317
24- Suryakar AN, Katkam R V, Dhadke VN, Bhogade RB. A study of oxidative stress in cotton industry workers
from Solapur city. Biomed. Res. 2010;21(3):260-4

25- Malekirad AA, Ranjbar A, Rahzani K, Kadkhodaee M, Rezaie A, Taghavi B, et al. Oxidative stress in
operating room personnel: occupational exposure to anesthetic gases. Hum. Exp. Toxicol. [Internet]. 2005 Nov 1
[cited 2013 Dec 6];24(11):597-601. Available from: http://het.sagepub.com/content/24/11/597 .full.pdf

26- Ranjbar A, Pasalar P, Sedighi A, Abdollahi M. Induction of oxidative stress in paraquat formulating
workers. Toxicol. Lett. [Internet]. 2002 May 28 [cited 2013 Dec 6];131(3):191-4. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/11992738

27- Schiep W, Rettenmaier R. Analysis of vitamin E homologs in plasma and tissue: high-performance liquid
chromatography. Methods Enzymol. [Internet]. 1994 Jan [cited 2013 Dec 6];234:294-302. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/7808296

28- Tavakol SH, Akram R, Azam S, Nahid Z. Protective effects of green tea on antioxidative biomarkers in
chemical laboratory workers. Toxicol. Ind. Health [Internet]. 2013 Apr 10 [cited 2013 Dec
6];0748233713484659—. Available from:
http://tih.sagepub.com/content/early/2013/04/10/0748233713484659.full.pdf?cited-
by=yes&Ilegid=sptih;0748233713484659v1#cited-by

WA Gl oyl 0 )louds (i 0590 H b paaxi oode aollad


http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

s OB gl o il (G855 s logas ol 3u0 (oo A

29- Shadnia S, Azizi E, Hosseini R, Khoei S, Fouladdel S, Pajoumand A, et al. Evaluation of oxidative stress
and genotoxicity in organophosphorus insecticide formulators. Hum. Exp. Toxicol. [Internet]. 2005 Sep [cited
2013 Dec 12];24(9):439-45. Available from: http://www.ncbi.nlm.nih.gov/pubmed/16235732

30- Palabiyik S, Girgin G ,Tutkun E, Yilmaz O, Baydar T, Immunomodulation and oxidative sterss in denim

sandblasting workers: changes caused by silica expousre.J.Professional paper[Internet]. 2013 Sep;64(3):431-7.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/24084352

31- Skesters A, Zvagule T, Silova A, Rusakova N, Larmane L, Reste J, et al. Biochemical observations relating
to oxidant stress injury in Chernobyl clean-up workers (“liquidators”) from Latvia. Inflammopharmacology
[Internet]. 2010 Feb [cited 2013 Dec 6];18(1):17-23. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/20033318

32- Yoshioka N, Nakashima H, Hosoda K, Eitaki Y, Shimada N, Omae K. Urinary excretion of an oxidative
stress marker, 8-hydroxyguanine (8-OH-Gua), among nickel-cadmium battery workers. J. Occup. Health
[Internet]. 2008 Jan [cited 2013 Dec 6];50(3):229-235. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/18408348

WA Gl oyl 0 )louds (i 0590 H b paaxi oode aollad


http://tkj.ssu.ac.ir/article-1-463-fa.html

Downloaded from tkj.ssu.ac.ir at 19:46 IRDT on Friday July 28th 2017

M OlySon g oL (659l (5 o0

The study of oxidative stress biomarkers in ceramic workers compared to a
control group

Keshvari shad M(MSc)l, Barkhordari A(PhD)Z, Ranjbar A(PhD)3*, Mehrparvar AH(M D)4, Dehghani
A(PhD)’

1,245 Department of Occupational Health Engineering, School of Public Health, Yazd University of Medical Sciences,

Yazd, Iran
3 Department of Toxicology and Pharmacology, School of Pharmacy, Hamadan University of Medical Sciences,

Hamadan, Iran

Received: 14/04/2014 Accepted:26/06/2014

Abstract

Introduction: The workers who are working in ceramic tile industeries exposed to various kinds of
occupational hazardous agents especially metal oxides including silica, lead, aluminum, chromium, cobalt,
titanium, zinc, cadmium oxides and other hazardous agents such as sound, infrared radiation, radon gas and
heat stress. The present study was carried out to assess the effects of exposure to heavy metals and oxidative
stress indices, which may induce related health hazards and occupational diseases.

Methods: The present study is an analytical cross-sectional study (historical cohort). Forty male workers in
ceramic industry were considered as an experimental group and 39 male employees who were not exposed to
any hazardous agents served as a control group. In both groups blood samples were obtained. Oxidative
stress parameters were evaluated in plasma samples. In order to measured Oxidative stress, lipid
peroxidation (LPO), total antioxidant capacity (TAC), total thiol groups (TTG) and catalase activity (CAT)
were investigated. Statistical analysis was performed using SPSS version 20.

Results: The results expressed as mean+SD showed induction of oxidative stress in workers as revealed
by increased plasma LPO (1.46+0.559 vs 1.154+0.658, nmol/ml P=0.031), CAT (10.273+15.309,
4.817+ 4.407 vs U/ml P=0.035). TAC (550.88+104.47 vs 807.23+138.52 umol/ml P=0.000) and TTG
(0.388+0.058 vs 0.423+0.095, nmol/ml P=0.028) in comparison to those of controls.

Conclusion: These results indicated that long term exposure to heavy metals leads to induction of activity
of anti-oxidant enzyme and in general leads to increase in oxidative stress of ceramic industry workers

Key words: Ceramic Workers, Oxidative Stress, Antioxidant, Lipid Peroxidation
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