[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

S b s e aeldad
YY—*/\CJW /*\(Jb.w.dj /()Lé”" OJM /r)te AJ"b

Sl S 8 S 55 2l S e Jus S g s

O PR WU W TP ;‘"“‘u;u-‘..,u Shee

O Sloys il Sleas 5 (S ke oSl clas > ilig 058 ale Sla yae )
O Slys il Sl 5 (S e e oKl (gl > cotlig wbi)ls Y
O Sl il Sledst 5 Sy ek olils (655 sms Koo S50 sm sl 035 oo Dl e ¥

M/'A/'Vg:'ﬁ-"-’ G"JU q\/"w/'-\\;ﬁlijb @)U

ol andlls Sl Ods Lk e M5 ad b s e slacdled s oS dimes (53 um D3 b s ST g aadie
el Sl 5 s 53 b SL e s ST oS5 s

Lo 5 st 5 S, o 53 53 b s ST oS15 Mo = abaie asdlls opl 3 i) B0
Sl eslital U e 5 <08 13 v 3550 5 (603 p5es NIOSH bl tAvs slilal iy, L 0T >l
A3 5 LT SPSS Jisile

2l olantl e S sl fely & YWCFUIM® Jlaie w0 b s 3Ts o515 iVl addllae ol s taasily
sy Ol s g YAETY/YCFUMS e 4 (s5lec S Il 55 W s 515 WS oSSk VL s
(P< /000 51yl pmn (S5LT 3 5l adams b b (3l i 3 e s ST o515 S0l S0

S oSl SIS ol 5 olueslel & by slaan] el o a3l Sl s 1 S 4
St Slebes s (S2501 0515 U 48 Ans o 0L bl aslllae il g 5VL WO b 5l e ooy 55
Glacdle sles cuiS 5 ol 500L0 ACGIH Olosle sleasl; slme 35 Sl (st 5 (3l ) sl s
313513 e Ll 5 53 S SL sla s s (S (ST i 51l S cal 53 ez 2050

e ash s e 0 S 5 e 0 8 (slag U SL (3l ) b SU sl s ST ol s

*

*YYAAQ0YYY . ‘_’LL: VeYoo e =] J)M AC,‘:I‘_L@ L AQ\_/,.@ é&ﬁ r}.l& N J)L-..A G-L-w-:"—’
ghasemkh@sina.tums.ac.ir : oy =l coy



https://tkj.ssu.ac.ir/article-1-267-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

Y"’/Q\QL}M}/(’)L@? a)u/rJLq.? °)‘9°JL§‘7‘LM‘5"‘L9“M

0,150 5 Gl skgs

53 S o515 Bl OFAOLE IS e o
S Glaallas 3 SLS soslp OIS s s
33 f;fgg 08 Lols el O Ghosh
S 3 8 o S L3 (V0] s 4y nSa e
S ol Ol Wl Jes 4 Hab S Ag s
PRGN S LUV R Tt R Vo) P PR
Corgr o Sasby g L (0Dl xS ol
OVl s 315 S 5 sy il 58l
350 00 Sldllas 053055, Coeal 4 g L
535l sm sl Jous iTse b agorlsn Ol 5 Sl L3l
P T e N e e NP PG K
ety 5 Sl ow o 3 oS et Sladlles &S
el 0y el L L sl s ST b OIS
S el Saa L olibs Cxis 53 o) 0] 1
O U P P r s P

25 S el

SHIR I
Wy b8 s b 64 ol addlas
Sl adlae s UK S bl S
5 0SS L cobas b gduate 5 (g3l K
bl s Sl bl Solne 53 s L
s b el bl SL gl s ST oS
(National Institute  NIOSH oLl sAve s it
ol for Occupational Safety and Health)
2 S sl s il ol pai s OACS 1
JLSL s ptipes cay 3l sl b Ol ol
L s (MK2-HB3109-02 Casella Ltd) Juie Lo
VL] i gos oS A 5 S 22 ol s @ a5
Loy (5 Se3lil 5 aids Ve ooy aids  ml be
O o) 5 el b Sk s
oS, (M105350 Whirling  Hygrometer)

(G133 3l L L bl JSSH (Casella Ltd)

VRV

SLS 5l &S el (55sliS 03,505 S SLS
(Ml » s 4 Genus Nicotiana b« alS
U oL VG [ S VS WP [
ol L;La(.m:stf)l 5edd s L e L;Larmglf)\
Ll (Viable) oii; gl s ilom  (Masl
5 A it e 53 LSS 5 bap B dag SL
Jodd g ead Jus Ll Cod ey ciS LG
A A glalae s AL e ST s oS
Sl 5 S Lobl (o ol
e Sl s GoslaS ko i ol
(Nonviable) .3, gla fus 3150 (M)Als 50
AL 5 D3 Dl O glaasS daes S0 eas
Sl 03 5 Camlas ol 5 ol oy b o
Sl S i yene (8)055 0 1 s ola
SUASL Gl s ST OLLS 5 S s s
A5y g el Las SL 50568 (slr (0) s
5 bl Rl (Dew b s st
23 gl il sl 5l S sk
el s gl kS L5

5 el 53 s oy 3Tan b agrlse ol slaaas 5o
o ge K0 Jalse ol 5 aBl 5l e sla oo
bt 5 e B S Gk glales
Olo 53 oS U ooy STom agrlye s p > (VAL 55
Ll &S s 28 @3 8 pll Sl cws OIS
Far o3le e, 5 T o 53 Sl s el pad
3 SES mle Gl D3 s S oS5 (A0 D
Sl Lls s S Sl &S ol wtlis o 2l
S35k Cans s Jela O L0 el 50
SV A oSS L agrlse (o sme 5o LI ol
s Kgaergaard aalzs ;s .(\Y)dzea uwtf)\};,f
OSS werlpe Ol ol 5 eVl OLKs
S S L Sl sl 3Ll d> e 5 SIS

2 e Sk MY oty Al e 3 5 VY LS


https://tkj.ssu.ac.ir/article-1-267-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

Sl S 5 K s 2L S b Jus T s /YE

Cpe3 V0 55 bl (S by 53 5 450310 e
5 b L) mee 8 Gl il a0l s
53 OIS s ailate plis ) s L gas Joms 5 (21

() e Ko )as w5 L

I s 0 (uls pa g filus 4dS 5 ey 1l
)34}.:3)\0 &:JJAA.!)OM Jif““‘}j:“’s/q-\ &:.L:;‘
U as S 15 S5l 0sy0 5 S ol as s W gles

S oSl ssln lp dsed e Lpd bl

o s (glea Sl g5ls asad b 53 (615 ges GK:_.N;—YJS..‘:‘

oS Oag e b St 5 5SS 08 5l
Slos gas s 5 CES NF sy 25 8
O35 JSo el b oSS Bl 4 (681 (655058 0
Gl S oS1 5 amle gl (Y3 S jasts Ll

J)&)b&]@jw@ud})ﬂov\i&)w

h s Jime olSilesl o W sad (1o el 51 e

O3 Sl a5 YV LSSl s sl (A Sole
R 2o5m (S § 5 Al S dm sy 5 4B S
Shedd WS gl s sled gl s S8
Sheslinad boandlas cpl 3 A eslizal sdijled ales


https://tkj.ssu.ac.ir/article-1-267-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

YO/Q\QL}M}/(,LQa,k&/r;%e;}:)KQM‘;@lﬁmw Q‘)\Sﬁh‘gdbrﬂud*@o

laassl sl S bl pase Gl e il s
o ) s s T gy Slasietin ) o led Jsdr 3 e S el el el e LS
. L e 43 S avle CFU/M?
bl Jols sladams 5o e o8 sl ol i o 22,5 4o
33 cv\.lbbdﬁ “/ . ‘) udﬂ*’})ﬂ_}?’ )‘ Cj‘ w}yyb J...Jl.:\ Q}A)\ )‘ aosls LM..).LL& 9 J.:loc; 9 4‘1)"5 C»-«}
)| . L... f)[}_ } . s w f; L;«S;S s L;N’)}*ﬁ )lJ’e\fJ” )\ salail L 9 Sheffe JJ..A ANOVA J‘J.L.’.)\J
d‘ﬂé)jbb%ﬁj?bﬁwuujb&bjﬁ:m c]dwd‘ﬁuﬂv\i@)}«p\\/o WSPSSLS‘)LG‘
Al S bl oIS 5 ke 0 S WSS SIS A3 P/ 0) Ll o 5 e sl 0l s
el S ags S a5
Sk gs U (C% j oA (5S4 50 (slehoos s o515 -V g
Sl gt Pl oK e Juy ST g
Y Ve 1 ot p S Jely
1\ V4 A% o p S ey
A \e YA ot p S S S
A 1 q S p S oSS
Shudian U.SL.N BEEE] (Y"\ﬂ:YV/Y’CFU/m3) VS\J}' BE) LAJ.N)JST).:.: VSU: u’“i‘“’:ﬁ A\t o)Lo...: J)Ja-
ooils 1, (\E8/6CFUM?) oS5 Olyee (oS oS5 oSSlbe s e LIS |y 6lslS il glad

Ol iVl e, e 53 Las 5T 5

/‘\OQL\:«J&' }j.,\;- L; (Cf%n3) o djjsu},u LSLAL}..AJ):T}:) VS‘J} d:_i;l.:ﬁ —Yd}v\’:

\f C’L’-:a.b‘ 3 9>

P value* S15 ol . )
du-‘w-b‘ 740 - h.:?u sbs W g,.!‘,b) RPN
S Sl il S flam . O\
ofu © (hp3)  wiged
Y Y \ Yo b ( /ns)
o) ey - T A Y 4 Y4/0 oA Voo (V) il K e
NS - ey Y \e q/0 1 YAV 14 Vo () gt
- NS - Y Y V¢/0 A Yo/+ g o ") o b

Scheffe ¢ 55 5 ANOVA (5Ll 05051

(s Jls_2xe) Not significant :NS


https://tkj.ssu.ac.ir/article-1-267-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

S oS 5 S 55 b S G Js e sz /T

Shaxes ul Glp 0556 Ll oyls caalad 5 el
5ol wog ool Slme st 3 pe glaeuy Y]
olie b e slgiin LB s g el Ll alis
e S Slos 7S cab gy 55 el slgiis
5 sl g5 4 Uge b padse ol e
Sloaly b cud olnsles o T coslize el
American Conference of ) ACGIH obL;L.
»3lie «(Governmental Industrial Hygienists
Lol glakass s JLsSL gls s T
il Sols (Yol s S slgiy, 0:CFUM®
Sere 3d U 5 01l (San rsel 5 Ol
ol adles s Adb e ol SL Sl s 5T 5
Sl o Sodl oS5 Ol &S das e 0L
3Gt 5 e, glagile s L sSU
Sosb ACGIH olsle sleal, (golgin ol
(S5 Ol Shals LY 51 (S el (S
S Gosn gl ascal 5l eslizal Sa
WS aadlas s L SU BT L ek )y
s0S e 3 eME e F s S
I o Madlo @l 51 a8 L ol
() das o 2alS 1) by Seo iy Ol e LS sl
S 5,0 s b flam (515 Ol S0l
ol s 4 OV s Casby Sl S\YYCFU/M?
b e 53 W g Slan oS15 Ol S J- o
SIS AN s cusb, s ACFUIM® o
Sl (Ssp calid b addlas ol L as (T E)As
Ol e 5 Lander s ) s b
S OE 53 s flan oS15 Olpe 45 L3l
()l 844+ CFU/M?
b by slanlp ds Glo K Il s
Sl 0 Sl de S SLS (5o 5 5 s3lueslal
son ol o S el isks s S
S el (S5 O AN
N L F R PR JCI - | ISTCIR

I 53 Uy 51,5 e Sl
2L b s e b gles, K
Sl e el 5 51780 OLiabl T B S kS
Al 53 (S5 Sl S G0 53 (P<e/r0)
GO P TS P T P S S g PRt
0% edd (6 Sl (ST, Olse (S il e
Oy ay ol Jamn 53 e s ST laas sl
o slee e Il s 0T YL 5 Y CFUMM?
S ks 55 bl 5 s S e XA CFUM? o5
(WYY gt e 53 oo by ke s
= s S (L) (sl o e 55 5 o YL
3 Y0) ol lae 55 ol a3 Ol e Sk
a3 YA) sy v 53 5 op 5YL G Sl

sl Golamtl st w by pslie op S (o Sl

&

\.«’H.

lol candlas cpl s sal Jos 4 ey p b
5 e 08 S eSS 5 bl e Sl oSt
oS ladel A plils SIS L 3 Coe
P B N PR NP NN
S S eIl slaolse pod > <=J§ Sla S S
Reiman s o 1S5 1) b fuos 5150 slias o S
SRl s e o S 8L S Lo S IS O Kes
sLarsson .(Vo)us edaliv g3l K Cs s oS
S S DS 5 o Gladdlas s 0K
554 L5 S sdalin Juus S50 G Olge 4 SLS 553
Al 3 e 53 LB 5 et 055 S aen
e p 8 68l 5 2ls sy e 0 S 8L LS,
(TN 5 il LS L s oSS
T N I LI Py WS PWIR
Sl 53 eld wo S 250> 5 ases slalenl,
Sl bt arlse 35 15 555 e il J 28 ol
wEale 5 ()0 sz e oi LSL%«%@)‘
Sl b oy 3Tom b agrlpe 2l ol ot oSl


https://tkj.ssu.ac.ir/article-1-267-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

YV/Q\QM}/(’)L@? a)L«..Z/rJLq.? a)‘QAJ\SgTLM‘rLFMM

0,150 5 Gl skgs

Sl ee O s ReIMan aallas L oS el 50050
o )‘ &}JL’- u.a.>=.:..ﬁl.; (_QLAa.,L.,S.,L:S)] E) CL.A ALiJ
YVl olls 5 S ol

S S 4o

Al 5l ags S g1l 48 sls 0L oo 2 onl il
S8 ol > e e 0 8 Sl S S 5 s s
Jos slakems 55 i pf Sl el 50l plulis
s e LSE 1 b s 5T slias o VL el
Ao s bestle (Sl e YL
S o T (S0 (515 Olsn ol (53l 8
S s 5 Sl K sl s LS,
5ot ACGIH Olosle slaal, (golgiy nalis
CoiS wdlae ol Sl ol mb 4 s Lo
S B O VT PCN | AP JN
R BN E RN P PV STl
o013 Js3 B s

Sy g

O N I RT3 - U PRI
e ol Lol 5 oS 6L o e s by
33,5 o SNl L3 S ol b

Vo usby wde 05K A5 mls Do s
3 OLea 5 ReImMan .ol xS s b 515 o515
S5 LS oS5 Ol o &S s S IS
2 K cmie 3 (S {’de(“"’ ¢/0)
S gladas 055 5L s Ay b adsl gle i
e5a 8 oS5 Uln o (SKtser &5 S5k 4 02y
YW abyls cul s ps S WS L SLs
s adllas > Dutkiewicz .(\+)(r=+/49)asl
bRl 5 W e by 5 0 S lsp 4555 1S
SIP GEe e S s st S A Gl
Lo s os s (S0 0S5 Olpe (0) 0
S o sles oS aadllae opl 53 bt
Ml g S olee K Il 5l els Sl 3
YO) WU slos 5 (164) S o Csby 51 26 L
Al @ Sl Ll L s (S Sl 4
BB L sy onl (S5 Ol Bk il K
Sbaisel 1V &Sl e Robertson  aalas
Voo CRUIM® 51 a8 aS15 gl ol sla s
5 Sl wals (YO)s,ls Sy alis s
5 b SL el Sol (Sl Susl,
Jo eVl ol B 5 e, K L
22 6 g 5 U Sl K e s Sasl,
O Sy laeyss 53 S8 pmm sle 5 A5 S
S I 3oy il il s cis SO Jb s

@L:.o

Wathes CM. Cox CB. Bioaerosols handbook. Chelsea, Mich: Lewis Publishers 1995.

Yang CS, Heinsohn PA. Sampling and analysis of indoor microorganisms. John Wiley & Sons,
Bahrami A. Methods of sampling and analysis of pollutants in air Vol.3 Nashre Fan Avaran 1385:
Dutkiewicz J. Bacteria, fungi, and endotoxin as potential agents of occupational hazard in a potato

London L. Agrichemical safety practices on farms in the Western Cape. S Afr Med J 1994;

1. http://en.wikipedia.org/wiki/Tobacco
:
Inc 2007:123-132.
* 110.[Persian]
> processing plant. Am J Ind Med 1994, 25: 43-46.
> 84:273-278.
7.

Lewis FA. Regulating indoor microbes, the OSHA proposed rule on IAQ a focus on microbial
contamination, in Fungi and Bacteria in Indoor Air Environments, Health Effects, Detection and
Remediation. In: Johanning E and Yang C, Eds. Eastern New York Occupational Health Program,
Albany, NY 1995:5-9.


http://en.wikipedia.org/wiki/Tobacco
https://tkj.ssu.ac.ir/article-1-267-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

S oS 5 S 55 b S G Js T s s /YA

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24,

25.

26.

Husman T. Health effects of indoor-air microorganisms. Scand J Work Environ Health 1996; 22:
5-13.

Lander F, Gravesen S. Respiratory disorders among tobacco workers. Br J Ind Med 1988; 45:
500-502.

Reiman M, Uitti J. Exposure to microbes, endotoxins and total dust in cigarette and cigar
manufacturing: an evaluation of health hazards. Ann occup Hyg 2000; 44(6): 467-473.
Kolmodin-Hedman B, Blomgquist G, Lofgren F. Chipped wood as a source of mould exposure.
European J Respiratory Diseases 1987; 71 (suppl.154): 44-51.

Douwes J, Thorne P, Pearce N, Heederik D. Bioaerosol health effects and exposure assessment:
Progress and prospects Ann occup Hyg 2003; 47(3): 187-200.

Kjaergaard SK, Pedersen OF, Frydenberg M, Schonheyder H, Andersen P, Bonde GJ. Respiratory
disease and lung function in a tobacco industry. Arch Environ Health 1989; 44: 164-70.
Kjaergaard SK, Pedersen OF. Dust exposure, eye redness, eye cytology, and mucous membrane
irritation in a tobacco industry. Int Arch Occup Envron Health 1989; 61: 519-25.

Ghosh SK, Parikh JR, Gokani VN, et al. Occupational health problems among tobacco processing
workers: a preliminary study. Arch Environ Health 1985; 40: 318-21.

Ghasemkhani M, Karimi Daini A, Eshraghi S. Assessment of exposures to bioaerosols among
poultry feed plant workers. j Appl Sci 2006; 9: 2051-5.[Persian]

Lange JL, Thorne PS, Kullman GJ. Determinants of culturable bioaerosol concentrations in dairy
barns. Ann Agric Environ Med 1997; 4: 187-194.

NIOSH Manual of Analytical Methods (NMAM), 4th ed., (January, 1998). Bioaerosol Sampling
(Indoor Air), Method No. 0800

Bacteria sampler, user’s handbook. HB 3109-05 Casella Cel Ltd October 2002

Haghdoost AA. Do you want to gain a profound insight into sample size and statistical sower?
Iran J Epidemiol 2009; 5(1): 57-63.

Murray PR, Rosental KS, Pfaller MA. Medical Microbiology. 6th ed. Philadelphia: Mosby 2009;
9.

Larsson L, Szponar B, Ridha B, Pehrson C, Dutkiewicz J, Krysinska-Traczyk E, Sitkowska J.
Identification of bacterial and fungal components in tobacco and tobacco smoke. Tob Induc Dis
2008; 4(4): 1-8.

Bisesi MS. Bisesi and Kohn’s industrial hygiene evaluation methods 2nd ed. CRC Press LLC;
2004: 1-15, 12-15.

American Conference of Governmental Industrial Hygienists (ACGIH). American Conference of
Governmental Industrial Hygienists Bioaerosol Committee: Guidelines for the Assessment of
Bioaerosols in the Indoor Environment. Cincinnati, OH 1989.

Robertson LD. Monitoring viable fungal and bacterial bioaerosol concentrations to identify
acceptable levels for common indoor evironments. Proceedings of the Eleventh Symposium on
Improving Building Systems in Hot and Humid Climates; 1998 June 1-2 Fort Worth, TX.
Chatigny MA. Sampling airborne microorganisms. In: Cohen BS, Hering SV, Eds. Air sampling
instruments for evaluation of atmospheric contaminants. 8" ed. ACGIH, Cincinnati, Ohio; 1995;
E-3


https://tkj.ssu.ac.ir/article-1-267-en.html
http://www.tcpdf.org

