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ABSTRACT

Introduction: Isocyanate Compounds NCO groups react ecasy with biological molecules &
considered to be a powerful respiratory irritant and major cause of asthma, bronchitis chemical.
Studies /investigations have shown that the risk of death from lung cancer is spreading among car
painters. This study aimed to identify amount of worker with Physical contact on reduction of this
contaminant in the work places produces isocyanates are about 3 million tons annually and 280000
workers are in contact with it in America. Extensive research on the 57000 of Painter are shown that
the risk of death from lung cancer is very high among workers of painter. Toluene di-isocyanate (TDI)
have used as the most important industrial intermediates in industry. The purpose of epidemiological
studies of isocyanate compounds is appointment occupational exposure of workers. In order to
reduce this pollutants in the workplace, the employers must be know the safety rules and use
effectively controls. The purpose of performance of this project is survey impact of control on
reducing the amount of isocyanate in air of workplace.

Method: 10%of car painters were sclected in Karaj city, then 58 air samples were collected by using
standard methods. Analysis of samples was performed by HPLC with NIOSH 5522 method.
Statistical analysis was analysis by SPSS software.

Result: Average of age, work history and work history with pain, in a sequence were 306.8, 18.25,
16.65.35.5% were smokers.63.8% of workshop had industrial ventilation. The Pollutant concentration
average MDI, TDI was 7.9 mg/m3 and 1.05 that the highest concentration was related to No 9.
Between smoking and respiratory problem among workers significant relations were found (p<0.002).
In statistical analysis correlation coefficient (0.5) was observed between the temperature factor and
increase HDI concentration pollutant concentration is significant between groups, where as it is not
the same inside groups.

Conclusion: This is correlation between workshop temperature & amount of pollutants and it
increase at the end of the shift. Most of the samples had more concentration then standard. High
concentration of pollutants. Lack of ventilation system in 36% of the workshops & and smoking in
the 35.5% of workers could increase diseases related to compounds isocyanate in future.

Keyword: Isocyanate, Occupational exposure, Car Painters, Air sampling

[ DOI: 10.29252/jehe.6.2.125 ]

Journal of Environmental Health Engineering

http.//jehe.abzums.ac.ir


http://dx.doi.org/10.29252/jehe.6.2.125
https://jehe.abzums.ac.ir/article-1-608-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-15 ]

[ DOI: 10.29252/jehe.6.2.125 ]

VPY=1T0 ¥ s lact T Jlow NPV Gl 5 cdains cusdligs peutigo 4o

Blang pal ol 535 b Jaregsl glblis i (ules gl jse w2

%Yy

'35 g g ga 5T oo asl) Ob K 5 gezus P Sl 08 50 ol 4ebls
Olnl S Gl (Ko psle oliils (g oSl (gl 4, Sl pwdige 03,8 (gl > Sty A3 el )S
Olnl S 8l (Ko psle olKiils (RCHSE) Jasms 5 ool ctlitgy Sl S 0

Olnlg S Gl (K psle ol 2lag Cislan (slad > Cdllg wlid )57

\wav/y/y 1ob a3 &G ¢ WAF/AY/YA ddlio sl &6

oé.g.ﬁ__;

Saeyg oala olas (2l (3l o sled sSge b aaly 0 N-C-0s 5 S als cle € ollu g5l LS 3 1danlls
Seobdaals ol olallas winle Hlads pliant glacads g el saee ole s ol () 558k
OISSOLS Gulad loe (e ok 2l D) Baaials (oYL e (31 SIS s ) Gle s B (o206 sae
el (5,8 gladaas o Lass¥T ol (2alS s

3 el el Lo |5 a 405 5a 0A e it GBI £ S Gl e o Jeld Jave ) Lals JSH) s y0) - 1ylS Ghig,
5 4a3 @l b K alasl ooYYniosh (s, 4 HPLC slins bw 53 Lads gad 5a0UT el oy o laibiosl slg g
k50l SPSS 153 a5 5l sl Jalas

9 &K GRS Yo o andl oo V10 SIAYO YA Ll i 4 S5 L K dili 5 alilan (e (8000 LAAIESL
sVAmg/m3 53 4 gl als ;o MDI, TDI sa¥T clale (Kilie. s g s g3 Al sl,ls LK, 7Y/A
OS5 el SIS ey 959 il o & s plad  lE oLE IS @ b g e clale (T 4 cul s V00
e (+/0) b e (Siinad s 55kl (prussn 59 (P00 Y) wi sas (g b L1 1SS G 5o LK
ol €S Ja ol Lo e Leay S f 5o suin¥T clile o sliad sws HDI cale 5lhae Giul38ls Los 53
ot 4 Sl s 9 S JAls

Sl (e Gl LS e L 5 5 asls s sa s (Stwran s ¥T Gl 5 o818 slos oy 15 paSaaath
Jlaxioal Lal&,IS 77 50 4565 alewres s s s pace sui¥T (YL clle . wiu g asluliod 51 5Y0 cble gl g o

a3 1 bl 330 b Jadye slenslans g w3l $5ge oSS 7¥0,0 Lo clilas

58 5ol e e uve 53l LaLE « Lid ol Lo Sl sl suals exlals

OlnlagsS ol (Sag pole olRails (iilags 0aSiadls (sl 48,0 Cuiilagy gwiige 09,5 «(sITad > Coilagy o ol S 1] ghunmnn o g3 *
SYP-YEYYF A ules als -Casitt22@hotmail.com : e


http://dx.doi.org/10.29252/jehe.6.2.125
https://jehe.abzums.ac.ir/article-1-608-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-15 ]

[ DOI: 10.29252/jehe.6.2.125 ]

Sl ) SLS 3 L a3 LA it Gl lsae s

slge HLS Laes laedo¥T 555 o A ey dae S
5w Glake (Glpa 3 &S A Glatl 5 U ol
SIS slaed VT 5 Loy 5T s 5o g duly o Lasl I3
Il e bls 4 o ge LS 48 laes (gl ga s il
23 e Glgslen 5 La a0l 58l 5 OLs )8 sl
AU o 35 G T ol 4y 3550 OUT
(ololis coalio 5 stay baodoVT a8 (6350 jodadis Sl 3
LBl axdls g sllasl DS LS e L2 DS s 213
B 33 Gl DG 5 Ky W 5wl L3 Jels o3l
Gl slaasls S5 o JT sl wile SU Jast sl 4
G o go Llaray 5 LaodiS o o oS 335 e
Ol any ks 5 o 51 OLSLE ol il e (Sl
o2 53 Slaes S ey 5y cpl 5l AiS e eslinad M-
S e 45T e Sl (S5 et
O s Snlg 2 5 S se LAl p—wT Sl leoir
RSty
O Ohes a3 AL ills il Sl A5
lein 0T L LG el 5o Lgs SOLS YAV /v v e 5 il s
Jee sl 53 &, 3,5 (Bradstreet &Dum -1983) il .
Ol e Y SO, Olsme an =) il ISKS 53 40 (550
09 oS e JICEL Ole e oslazal oy 5 sl er:.ﬂ\
5 Ol ClLS 5 ol s SYLEY b s
Ly 5l Lablowspl il o 50 5 SOy Ol 45255 Ks
Ssos e 53 (6t oML Sl A 5 S
izin HlS e (gldd jo S 4 SLS S plil s
Kl o S OIS ks aghae glad js baisle 5ol
ool e Lacblov sl oS osls 0L ool Jos 4 Slisins
Sl Ol 3 (0I5 5 (ot ¢ oy oS e
35U S e s el s gladlex e 5 S5 S

LV RN-7Y

N-C-0 55,5 ;i 4 4 5L Dbl sl SLS 5 plas
S5 S se b ol s e iy GRS1s b
s Sl Sk S e S e3ls DL STy
olemin pled glaclis (MT sdos Sde 5 S
o e Ve an (TDD bbbl (63 o5
Al 5 ,HlS G 53 (les S jsb 4 sl dbau
S O e el o sl 5 Ol e Sl 5]
03 sk een 4 TPl o S el 058l 15 Ol o o3le
29 5kl glass - Cilig b bad e Sl s o geas
Occupational Safety (OSHA) |, CFR, Part 1910.1200,
S5 .ol osls slg—i and Health Administration
o G e a5 o i a5 O S0 el
OLT A4S 5 alS 5 Shas Ao Laseie « Jen sl 3l 0156
Pailee sak by

Sllw gl OS5 S5 gmedgl Oladlas 31 Coua
Je LS Glalame 53 OISO i eled Olgs s
b e Lagn e s (LS ST, 5 SO, Wy zbe
sl LS 5 U eled il e YU e b Jelis il
s P Gl s 3 sdas DS o DUl
e e bl BLe Ol 5 Oledl s
s byl te il suss S Je sl QLS s S50,
At o me 53 05,8 5l VL J S 0y S 00 ) 5 Ses
LB 5 a5, Sles s 4S5 S a0l 8 e Loy
Yol asl ialS (gl

LS e s 5 ol sl Sl ok
53 Ol L sebon 035 el i g o s o (sl Y
olod (IS Sladame 53 I, 3 slse l b e 5 e
I35 SLassmtS 5o Mane ol 5 055 55 Lot VT ol

¥ o ladk caudidh Jlow ¢ V¥RV (licus) dasa Cudilags orodigo dlae @ VY


http://dx.doi.org/10.29252/jehe.6.2.125
https://jehe.abzums.ac.ir/article-1-608-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-15 ]

[ DOI: 10.29252/jehe.6.2.125 ]

OKaa 5 ol dabls

ezl Ol Dbl 53 ($5lwsso s &80 S ol p 0
O3 3l 81 51 8 60 5 4l agarlpe OISO 5 L6 60
3 KA (6 e g el ¢S DI B3 s 4 gl
ol as a0 Lgl 2518 5 i 2wy
S s (S350 Ol a8 sls DL baadly A3 S )
S ol s bbb g 5wl of jlee Slis 5l )l
23Sy sl abse sla STs 5 sl ga &S
s s Sl A VL (ST )5
o2 e 33058 ol QLS 53 MDI | sl (o)l b3
SR 3 R st e ot e oDl )l
SOl mme B by el S5l 5 A s 5 ey
) ans e (/00D 5 gl pe sl 05, S L
Ol e 0 4Bl gl sn 035 55 kS Sla b b 5 Lagn
53 TP <e/00) s agarlse 05 08 5l S (Gols e
by G Dbl il SLS 5 S) 2 S Sose anllls S
Sy 1 WA Ol 5l s et Ciliss s ¥Y s
work-related 5L LJ » ol obra OUE 518 YA axlllas
N Gs s asthma (WRA.

Silws ot OS5 S ST agarlse Oljee i
e b a8 Joe g5l il (6 300 5 el a3 2L
03,5 L Ao S e )8 53 (MDD Sblws il g3 Jd 62
it el OLS LS s Sl ! ols 5 clalee dals
55 ol (ug/m” YV s, o 585 (pg/m” Yi/0)
Tb 530S 8,5 U1 SHLS IS Sl e d
534S as S S ol s el oo a4 a5 R s e
Al 05,8 5l i (ol me psb 4 s eled (5 e
O W15 e i slawles 55 (MDD ol by 3
Ml asls Wl el 5 o llasls

S plead oy 53 Ol ) o s glendllas
0t ol ol 53 (el K QLIS 5 fowo 51 OLIS e

o 3 Sllwsnl SLS 5 L pales bl of Gaa oS

VYV @Y oladh il Sl YAV (lieas ) ¢ laans Cacklags seuaige dlas

S 35 OLE IS w 53 eSOV Ol e ALl e O
Tl gt p et L S el S w0 1 K
4SS Oym SOV oy o gles 1S Slallas
e a0l o 5 S0 s S e st el els 0L
sk el sy s VU gl B 01 SIS
L 355 Ohle b S ol o IS Lamn 3 0l VT cpl ralS
5 RS Clll g a il sl Ol i gl ol D.L«
Slelasl 31 STl LSSy ol a1 e e
e b ol S 3 R Gl S JES
SO 5 (S adl Al o lin x4 545 e
2055 2l Sl )3 Sl aats £ 5 0l 5 p sl
g3 asle 3l a 0L s Sl S Rl
Sl S el 3 1 3t miy a5 e s sl Lol an
L Jeee 5! Ry Sl slac s ;3 OLS LS (55, ,» MDI
Al anals
L oled o mens dels ol 5 6l oy9s Dliles el
S Loblvspl lav 5 a8 (ool 3l Llalis g otV
Adils St Al 1l 1 eBdle b i el any LS
SNy & Sl S8 il e D 550l slaael
1T e Wbl b eled 51 26 slerslen Sleys
S DL U ) b Gl gl S S
Al e LS Lo (gl n LUl il ShalS Ol
S b 60 e BBl L5l o et 5o (Glandllas
DUl oy oo SLS larsme slpa 3 (MDD Lk s 3
Ol b3l Ba L 0Ll (SCisy osle il Lo g5
el s il Ol 06 sl s s s (MDD ke
VA 5l ) Lads gad Sl sdsl ooy a0 cble Sl
Sl edias LS &S 65 g 5 llial jlaee A 51 5YL(pg/m?
Les al531 b oS sl o 5528 06,50 Ly mobs 4S5 VL
e 53 3 S5 G s e iS55 Sl
018 LS s bl nl 65 b 5 phae =t & 1 oL3)l


http://dx.doi.org/10.29252/jehe.6.2.125
https://jehe.abzums.ac.ir/article-1-608-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-15 ]

[ DOI: 10.29252/jehe.6.2.125 ]

Sl ) SLS 3 L a3 LA it Gl lsae s

35l Ol 3l 4503 OAAl> 5o pl 51 o s Ky LS
@ gad 25l 0kud (glgdi sy Sl eslinad b LS Jaes (gl pa UL
0OYY sy uls a4 gl S Il gy S (g5l
e 83 L ged a2 5 (013 503 I NIOSH
e by (23 Sl 45 Do 40 by Ll o 5
aids o Y)Y s 3 Oplo Ol e 5le L I(SKC)
S sS(impinger ) oxlgs (sleallns ol an g oIS
o3ls ume liis 4Ll 4y DMSO bl J ghoms (g5l
Sleallol 53 S Gl py cmelis 5 2S5 oS o
Glsa I Ver SINIOSH slgdy olal ptiidd eslel (g8
ol (i ati b el 5 Al (501 5 4 ges LS L
MDI .8 5. 042 J_JL\AA eK_.L"LAﬂ G aes Gl osle]
s LHPLC Lo 5 JUT 51 3 llws ol 55 5 5
4S3 9 S ye pdo GOl Gl s s ol GRle
(o388 (VL ol aopa L) sl 5 0 S/8) L
a3V Badlas OLSS L 5ol > o5 s ml Yoo s
Sdsme /) s S B s esls oyl > sl Sl
Cowd & Jgloes e odd Jo= 5 dgml Yo ys Sblw g5l
oy 45 el e B LS iy 5 los 4y 0ol
5 oI B i L essas g () Ak IS S50
Sy oL 5 0l (655 T o (280 Lol 2k 5,
J> IS5 =0l s MDI esls ml £0+ 55 slsl vty
0303 03Ul 5 A 0l 108 Bl 5l Jlows T 51 dan 05 S
Olyie s odal s 4 ldliny S ST 3538 5,0 b a2
(NIOSH s 551 == AT Gl= s 53l G2ieMDI
3 S e 36 LAimanual of analytical methods 5522)
Slial ppdews 5 (Aes)3 00 B £20) s 25 52l HPLC 3JUT
D0 4o 5 Gk 5 035 L Olsie 4 (Ao ps 00 B
00 glglals b ol&iws O gl IS (gl @ ged £ 50kl
b8 CxLLHPLC o&ws a3 JUT gl Ve ml/pg &

L5 dd 5oy 5 C18 05w 5 UV 555 LKNAUER

Vo olas Sl o pme 3 Jolie glalid 5 55806 0156
5335 e OS5 G opl D3 Sl o3 g Dbkl L
S dal Gy 03l TF Lo games 45 2 5JUT a8 IS (ol 5n
MDI 5 HDLTDI Ol5ve .3 5 Lase i3 |l Lgl 516 Y
53 HDL esbos aws sl s 51 9550 55100 plo 31 2 i
et 2 e op e 510G L 8, S
53 JeLa OLS0IS 4 nd OIS an o 53 03le ol lutda
,W’Jﬁ f.‘:..:; s &}u

3055 Ol and Q‘)')"’T)l—qd.ﬁjj—: aS ladlas s
Sl ) LS 5 lale el fas 4 55355 LIS pend s
U 300 [ b Olee cpl 5 035 YU Ll i 4l o
Sl psige (p = Ol Sl e S D i
SMDLHDLTDI : 31 4 55 45 ke bl 5l LS 5
Gl 5 s, Jelin 55 Sllw 53l bS5 bl
don 5l S (LS el Jolia s 5 ann 5l 2in oS
St laS 48 LSS e 3 i ol it o
M 0186 b sl VG sl

G gh9)

V=Y JLw 3 S o35 aaie glanllas ¢ anllas oy
33 Jee sl 38 sLgalE S Sl ladsas .l a8 S ol
Cb Gl S s sl e S Ol et e
S Ol sl 53 LS fea gl DL JS51 as ) s
3555 Jlme 5 SLS0EA L fue il L5 oS,SVA e
Olaabl 5 Jlo G 31 i atsle glyls 5 05 Sl by o
I M B JES I M e R M PP |
LA

i B ped DS YT L oS SIA sltes ¢ samae 3
ol el 5 asliin  sleslannd s S L b 6, K
SIS ol e O1SLS 51 5L 3 e e

L b 53 I35 pled Do a4 Gl 53 eSS 2

¥ o ladk caudidh Jlow ¢ V¥RV (licus) dasae Cudilags orudigo dlas @ VYA


http://dx.doi.org/10.29252/jehe.6.2.125
https://jehe.abzums.ac.ir/article-1-608-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-15 ]

[ DOI: 10.29252/jehe.6.2.125 ]

OKaa 5 ol dabls

Cﬂ abd 5 cla.w ol L;ug;,;u}; sheslatasl
Sl allar Clale G a5 ol sl owis(peak)
cbale s S aulbe glaas s L5 ,5TDI s MDI
W 6;:? o3Il (Y Jsa) (62,5 TDIMDI
S (oS15 35 LotV Clale aslia 5l ol mls
plas 53 MDIL, TDI ety VT cdale - SSle S das o 0L
R 4 SV /v 0 mg/m3 5 VA mgm3Cs 5w all s
‘_§|J_; 6_;L>u)‘j qu QJLA..\: J.ZLL alf_)gb Lff cble
ST (gl 5 slms e 3 S s eslizul KOy 03 5 i
pg/m?® L omg/m3 NIOSH s il sUze TDI 5 MDI
sl QLS a8 0 osleuIchi-squre Qj,aﬂ)'l s K
S IS i3y e (P<0/00Y) (5ls e LLS

.J)‘JJﬁ}ﬂ}}:J)}AO‘;)lS&)J)K?A Q..a\?o:«s_}

Lo 5 oo domlons 5 ab o Slgal Sles S ol 5l
A dloes Lads s 53 MDI sio VT ke Ol e bl
Sl rj_jﬂ aol i s (slaesls LgJLJJ.“J.zJJQJ-?:S Sy
53 Slblew g5l Hlie (oo SN Ll 5 . ds esliza! SPSS

(23,5 3 NS 5 e 2se aei g

3 S L el ail 4yl @ a5 L G ol
Sl 3l e el e S50 3 Ll e LS sl
oS el s S LS il 5 IS all e
Jbv.:llJL;o AR YAV )\/\/YOcY’-\//\
LealS ST WA 5 LS o e 01,5 ,LST Y070
S 03,51 Gy Sl gy s 456 e S
—>=sNIOSH 5522 %, 3l ke MDI, TDI c_Lle

343 G, 5 HPLC oKy 4 Lad yol A S e sl

e 551 OL3E 31 S 00 oMbl 2\ Jgaa

PR (s Sl S J5la sl e
q/sv A3 ay Yy Y K
41 YA/Yo Y A Y O b
LYan% ' YV A ™ SsL L8 asle
25
20
WD 15
DI
10
l { l |
e m i . LA,
]

o N T T T R T T i B T T

VYA @Y oladh kil Sl YAV (lieas ) ¢ laans Cacklags seuaige dlas

g


http://dx.doi.org/10.29252/jehe.6.2.125
https://jehe.abzums.ac.ir/article-1-608-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-15 ]

[ DOI: 10.29252/jehe.6.2.125 ]

Sl ) SLS 3 L a3 LA it Gl lsae s

mg/m3 > cilsee glealES s il ls s ) Hloges

S35 o S0 w0l LS ol lad gas 5 1 1Y Joda

PYRV{EAN I [ >ke/ mg/m3 sl Lyl g
/08 VA YA (§3,5 4 gad MDI
Y/ \74% Yo (S5 @ gad

AUl o 5 6 o sl s bt s3le
cle gl Cadies cleall IS s ol wias Gls @ ges
J_uﬂp_fgrl,:»o e sl |3 3 g s slkl 31 SV
oolard 13 5 ad 53 sl Culs ElS s il S
s 53 5 A3l e sl a1 VL il IS
035 Y 3l o NIOSH Sloes do sl cpiir LalS S
A e S 8 3 A8 IS Lame 3 0 VT Ol s
bl flas ssd o oLl a0 Gleal s X1 iy s
OLESLS oy 5317070 55 it Jlaszals cnlis (65,5
5=l OS5 U b e slglan §and otnl s Ll e
au HLS e js LacUlwgpl s J2olssl ) oblw
sdys s ST 5 5l JSCal 4 513 5 e (6 3l o) 50
Lo 53 plend LSSl 55l (55 81 e ks s
5 e el pl ) pam Al 355 by oS Sl B
Sl 1 sl s a1 O S LS Cudlw Wil
52 Sl e lin ade Sladllan ol e O5uke slasls
o bS5 o L T BL oS plesbes Son 3 650
5 Sl 5,0 el (,_J R
2l A IS 36 055 O Jazl 5 sy (sledl
2l s s Sla il b 4 S5 slail s
eV Dl 5 iy e AREGLST 8150 02500
(g glasislee 4 Sl pl (Bome 5 bRk cpl Gl

Lol b il GlealS 8 [ b pes 4l @ x5 L
e 4 ol et (g3l e 0SUS o
oot VT Olie L Ll (Sases Oloe (o) 2 5 W5
Sl s Sl B 8 13 bl 0sa3T 3550 LS L
bs S adotlie g s Wbl 5l van LHDI il
(Pearson correlation &y Kimmar O 53l 31 LS
o 2 solal = o=l 95 s eslicul coefficients
Clle Ol Jaalsls by 538t s (4,0) b gt St
Legas S o3 ol cobale sl . oils 545 5 HDI

s 680 05 S s Sl oS Sl s el Sl me

33 C s 4y &S Cesl 4558 4 TDI 5 MDI Copals
boa s Lazelu il 5 oo 5o 1oy IS Lams gla3
o andlas ol 3 doled Bliiad 15T 01 SL8 5 ebiles 3L
e e 3503 s (Saeen 2T Ol 5 o818 (sle
5 S o 53 Dbl Ol 255 YU Lo a oS
el e Loy il 53 a8 sl 513l sl 5l
5elS gl s U 5 b e eale s pdy STy
Sos K5 03,5 Sz gt 4 0T SR 51 6,8l

s S 4
3 0LS Lams 53 o3le opl (VL (8L s w4 b S

sl o bl (Particles) ol 3 s O B OAE oS

¥ o ladk caudidh Jlew ¢ V¥RV (licus) dause Cudilagy oudigo dlae @AY


http://dx.doi.org/10.29252/jehe.6.2.125
https://jehe.abzums.ac.ir/article-1-608-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-12-15 ]

[ DOI: 10.29252/jehe.6.2.125 ]

OKaa 5 ol dabls

3ol el gl 4 K, 055 S gl b as
S el ol Aol eslital oS S gl S
e o Lac s 4 S el 5l elazrl 5l

Holed 658 sk a8

D)3 9 S
gl 1 ad > Cilig oy b addllas -
S ol o el 5 (S ke o RS il
poee QLS OB 5 opd s Ddelis 5 (65l a5y

Sy e S, 5 a5 sles O

References

1. Gajalakshmi P, Balasundaram A, Venkatesan P, Santhiya
S, Ramesh A. Cytogenetic studies on spray painters in
south India. Mutat Res Genet Toxicol Environ Mutagen.
2002;514(1):1-6.

2. Lee KH, Ichiba M, Zhang J, Tomokuni K, Hong YC, Ha
M, et al. Multiple biomarkers study in painters in a
shipyard in Korea. Mutat Res Genet Toxicol Environ
Mutagen. 2003;540(1):89-98.

3. Mir Mohammadi S.T. He, Omar K.Mohamadian
M., Kamel K. Evaluation of concentration methylene
diphenyl diisocyanate (mdi) in the polyurethane
industries of Iran. J Mazandaran Univ Med Sci.

2008;18(63):83-90.

4. Bilban M. Mutagenic Testing of Workers Exposed to
Toluene-Diisocyanates During Plastics Production
Process. Am J Ind Med. 2004;45(5):468-74.

5. Sumit A, Yogesh T, Varun M, Kavita S, Shivani G.
Evaluation of renal and liver functions tests in car paint
sprayers. Int J Life Sci Sci Res. 2016;2(6):682-91.

6. Tanaji Methre S, Karandikar MS. A Study of pulmonary
functions of spray painters working in automobile garage.
J Dent Med Sci.2016;15(3):1-7.

7. Dibakar D, Sanjeev K, Supriyo C. Effects on lung
function among workers exposed to automobile spray
painting- a cross-sectional study at nagatilla, silchar,
assam. J Evid Based Med Healthc.2017;4(92):5600-4.

8. Pinto D, Ceballos J, Garcia G, Guzman P, Del Razo L,
Vera E, et al. Increased cytogenetic damage in outdoor
painters. Mutat Res.2000;467(2):105-11.

WA@Y oladh adich Sl YAV (lieas ) ¢ lasns Cacklags seuaige dlas

M)&Jbbwuebd‘dﬁf

Sl b Jo e slgeolow 53 3l 62K ) 2

3 embe 458 @t i ()l Dlilae O e el
Sl Oyl sl 28 5 8 olulis,ls wolla b s
Ll 05,5 oS8T 5 2l ol S8 aspel il Sse Ll g
o) Wl e Wbl s 1l G e 51 36 Sl st ay
AL slge ol 51w s eslaxal (g5l &A_)e 35 Ghas L8
Cble O3 ,m YU 5 Wls e Loy il Bl el @ a5 L
Sl O] LalS,IS S & w3l e IS Lases 3 s

9. Schaal NC, Brazile WJ, Finnie KL, Tiger JP. Effects of

known determinants on methylene bisphenyl isocyanate
(mdi) concentration during spray-on truck bed-lining
processes. Ann Work Expo Health. 2017;61(7):872-82.

10. Mortasavi S, Jabbari Gharabagh M, Asilian H, Khavanin
A, Solimanian A. Evaluation of 4,4-methylene diphenyl
diisocyanate effects on foam producing workers of car
manufacture. J Qazvin Univ Med Sci. 2005;9(1):43-50.

11. Lefkowitz D, Pechter E, Fitzsimmons K, Lumia M,
Stephens AC, Davis L, et al. Isocyanates and work-
related asthma: findings from California, Massachusetts,
Michigan, and New Jersey, 1993-2008. Am J Ind Med.
2015;58:1138-49.

12. Kakooei H, Shahtaheri SJ, Karbasi H. Evaluation of
workers' exposure to methylene diphenyl diisocyanate
(MD]) in an automobile manufacturing company, Iran. Int
J Occup Safety Eng. 2006;12(4):443.

13. Pronk A Tielemans E, Skarping G, Bobeldijk I, Van

Hemmen J, Heederik D, et al. Inhalation exposure to
isocyanates of car body repair shop workers and
industrial spray painters. Ann Occup Hyg. 2006;50(1):1-
14.

14. Boutin M, Dufresne A, Ostiguy C Lesage J.

Determination of airborne isocyanates generated during
the thermal degradation of car paint in body repair shops.
Ann Occup Hyg. 2006;50(4):385-93.

15. Robert P.S CMR, Schwartz, RK SP, Cassinelli ME.
Determination of Airborne Isocyanate Exposure". NIOSH
Manual of Analytical Methods. 1984:1998.


http://dx.doi.org/10.29252/jehe.6.2.125
https://jehe.abzums.ac.ir/article-1-608-en.html
http://www.tcpdf.org

