[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

R wole satlad (ase g o dloes
Ol Jamee Clildg ke el
VB YY) Sl ATAY Okl (055 o5lacd ek 353

rand s Ol slog iies (slo i3 (519253 B Jus 2l 5 0515 5 85 (o

*g;lﬁ Ly ‘Yﬁé"guau é:\«o.&w“.\sw "ébl«a 0B

AV/AAIYE By AN/ O/TY sl s

o..\.:g::-

AT 2l Jim 3 45 e folows 51 (S0 el ST s tralr Coodlw (51 [0 b 1 Lo loy (1o e 8015 S0 JUizi] cdikn 5 i
ST slaglon ol milige S 1 nes oS b L s [ o Con] Sl lony slo S s 1331 iz DL 53 OT L L0l Loy
ks [ e Olal o 5 Lol lacy 3 (5 52y 331 5 JELE ooy CoaDlw Ll o 5 el oy i Lo (sla i sis 5 (53T 55l s L
205 SAST SsSr 5 88 et Sl s odin il U s o[ .57 5 o515 bl oy (slacisde Olipe 45 ol 0 s L Lo
el ot (Sl w0330 s anlllae Aol ik 45 LaeeilS 5 e

Ll sl olar b g gtin 5 peany Oliloy i V OT 3 S Gl abado . o 850 51 sy ) 03 alllan s iy 1o o
S 2 Ol ylow O3 Jame pizean 5 (oo ST Olasls 5 OUj ¢ O o ol €CU (JUibl 5 01l 35 olKislojl ¢ As) (sla iz fals a5
S 3 VAW L/IMIN 5 U O gyl 2y s NIOSH 5 1lk] fardl gz 1 oslizel Lol 435,84 pai YFo 1.8, S 35 )0 590
i3 ped iy [aa diges Voo LT ja0Ss bl SBT 350 5 5T EMB BT et s QB Jsiile (slacuiS Lo (co, o ¥ MUN Oloj
e s 28,8 LS VYWV IC losl slos s WV OC 50Kl o YA R oo 4 5 U iz ol Kl 40 doliD bs £ gas (551 0 4 g0 Sl e
3,8 et (CFUMP ) 38 xS oy S St o o050 o515 gl 50 il e 5 oot

e i 0 b 17V CFUMY cLle U 5ol s o0PA0) CFUMY cLlé U ly fas o Sodl chilé 5 SKlo o i ila aiily
e Ol il il w2 e 3,5t O > )5 S 58 s ol s Jler Joad 52 03 5 35 CCU 4 byyyo S5 oSils o 508
s TYEYE b pesio sl fas 55 5 PV FOL ol sl Sl falis Sl foms 55 Olivojloy (5o 53 okid alalio (slo 25 dm s o it
Sladisei o odd Lol sls (6,81 Aoy o il TV 0L oo S sl 5 /T QXL o sily] e 55 55 skl Slgy foas 5 Crizmos
RUIEPVI PV

03 g 4 Ol oy ilisin (slo i (Slam s oS Sl s s [ (ST Bl oS 0 S i Oy o anlllas ol sl a5l g S e
Sl 25 o e o ol Gl olallas Koo wliss ol lalis gla i L5 51 g ol aliie olafllas 5 0l des o7 U I ioCCU o
A g bt S Slge U ot Sl eslinad 31,8) 505 SRS Gl o ams (Sliolay (U8 sl b e Olie S20lS
33,5 Ll 5 b Gloss 3STp0 5 Ol lay SIS 5 gos 53 nlia 5 3 LUkl 4565 (sl pts ol il it 03,5

s 5 poaned g Ol o L3 (S5 s 0 s cstedS SB35

adeghiuv@gmail.com Jow s> ik o ke Jl 5 ( o 35T o&zils a3 Jamms 0023 (I (S 01 o3 Jaee L) ol IS (U ghme 0 i 53)-)

[ DOR: 20.1001.1.20082029.1392 6.2.1.9]

QL«)? ;;l.i:ix fji"‘ .,\>-b ﬁdc')kwl b\)T ali.id\: [GSvw) Ja.au SISl eSS s )LiAL“wu‘ [Ty Ja,oua 6.JZ§> =Y
Ql:w«)f CJU.:.E;J r}l; J\>|} gL;AM.w\ J.)IJ')I aK..f;.'r\b L;iL‘L‘ E) LS)t.vJJ.}: 0SSN )libl:.w‘ ‘ngjjﬁjjs,“ Lgb,:s: -y


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.1.9
https://journals.tums.ac.ir/ijhe/article-1-5235-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOR: 20.1001.1.20082029.1392.6.2.1.9 ]

54 dites o Kelkar (A 55 2,158 15 LG AT 5 S 50
3505 e 4 el (San Hlm Jos Sl G slaisie S
(O 5Ll pn sl oK 51 B sla sl

& Ot sla slsa (So Il alaly 55055 Slallae 35 0140 5
i i s Hedayati .ol oy S el W s ol 5
(V0 2 503 Yl iy o 5 0301 08558 b 55 50 Ssie
el o3 SIS Gyl 3 35 ko s Azizifar
oSl Sy Yo CFUMY b e s ) o
oS AYCFUMYP U s 3Ll 4 by e So T clale
5 G Ul sl ST - zi Choobine (V) 3 sel
o 5 2pe IS Jas e GUT 53 (S S
b gl § o] ez 51 e o8 gl e Ol 5
Rezaei .(VY) 3500 slolil bad sad 5o Sl pi &S
53 ooy ol 5 (6 e BUT 3 la IS slass o iy
)3 50 el (559551 5 054 oo

S5 Er e a0 SOllllas Loy Sl 4 g L
5 RS JHs 5 Shasley sla laee 53 b s pl s
Sl 53 o g 0515 55,0 ks 098 b oS
ol 4 55 el e 2 Ol pgd il slalases
Slsn 03 s s 2Tsm oS5 5 850 gy B L andllas |
o 03 gl pands Oljlay o il gla
015 o anllian ol gl 5l aslinel b .l ol ol YA
5 asta o3l i len gla i 5 s sl £ 0
505 S50l 0301 (o ame 3 LT J 28 g

b g, 9309

e VOl s Sl abae - o 5 g5 5l aalllas
ol w2l 25 5 51 e 5 peand 5 Ol sl
o o 5l s ole b 5o 5 a5 Lags Sk gl
el 4813 s 2550 1Y

95 45 500 INIOSH - 5 lislead (o, 5l andllas o1y
S 531 ea 31 61s 2 & ged 5 S eslitul & g, Ll (glad> 10
S (1 FITAN) Ll bl YA L/min s 5 ¥ min

g SV Mgl s ls &g oKz (Gols p 4 ged

0

..... Sl92,3 Wl plgn 05155 9 £45 (o

FPRYP)

3 by ol Sl A S S e e
i S el J 3 opl el il gla @815 S
Slae Slyd pl 5l gsly SlAde s5d e Col e A s
53 5l g o D3l 3 g d Blaiaad Sl 3l b
upwuywbuwtf)\b@jgh\fjgm sl 50
}‘;.b.)'%NQQ‘)S&‘CIMchlJJ‘)CjJASMJ@
Lo (65 plgp S5 s fews g (Vesl ad s 3131 18
obes (s Sl 3 eslul 5 1K ks 5 s ab- G s aS
Lol s zdlhg 51 ans 0,28 Ll by pTsm b
5 &5 ol e SIS lalen ol a5 el
w0 Shes Chndl 5 ek (55l (F57) 550 0 0l o
a b s ol b ager g 5l 30 il A S S|
338 ol ol s dlex 1 Oliesles LT o Sl
OBLS Sl 5 Ohles «lodst 38 Oloys Jow O
3 o) 5 S e A s s b ol S5m0
S @3l A gl b fns 2l (0352 00 Lkg LT aodle
Olge 4l IS 0 Jgndn Slays ST 5 WOk les o
Dol a4 Crse 5 old peie R 551 0L Jule
e 53 s o Sl 5 LB Sl QLS el
(%) ”;d‘ L8
ol S 51 153 G 51 s oS3 S ol Sl
53 AUl sl oSl SLl el el SU sl
3Usm pr g5 4 K el 3 Gl by Soshe 555m Osdos
sbass 5 e S (B sl Rl 4 s S
s 4 e S e Ol 338 o Olles (6 s e Uk
(F) sl ize INYA = VY Gl Sl jles i sae 5
el ol alnil G ol alie L o stk Slallas
Lo 5315 3l el Jime sl 2,06 clale . SiLs perdelli
514214 CFU/m? (colony forming unit) |, ol les
3 Jes BBV Y)Y CFU/MYL 1) o Sile Slide oy 2aS
SolS wls sl s forY CFU/MPL | lhis o i
i Slsa 3l ey p G ,> Marcelou Kinti (V) 5 ge
skl s sy sl B T s (S i

%9 y[ﬂ/
119 P lials (g 6 lath «ousinids 693

Ulpl bazo Cublags ole ol Glidg fu ol swlibiad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.1.9
https://journals.tums.ac.ir/ijhe/article-1-5235-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOR: 20.1001.1.20082029.1392.6.2.1.9 ]

Oy Ko g Mg Bdlo 0,25

D
aslie oy gr ANOWA G431 5 (s5LT sla Lol
eorosie 4 5l s sle Jad 55 53 1es So T Ol
T-test 0 pa51 b (5 S 5 s 26 iy (535 2 s Jodd e

A eslaal

Ladl

w}u \% L ol rl}u‘ 6[.& Ls_}':f‘b}“” JALw‘ Bx
i _Sa 1 o Sle o jmin &5 03 5 asiie Oliwles
U oler Joas 53l cxSo resm 53 (2l ol s T
oesw 5 VeV/Y CFUM® 5oL 55 5 YYA0Y CFU/m’
Sl L S s s S edalie ( gsie ) s
S b b s sle Jead 53 3 B Jes T
Ao 53 SASL s plsn e Olpe (il i
S 93 03 S a mb s Ll e s s S
Q\JJA o’"‘ﬁ Jipu E) Y.¢/Y0 CFU/m? (J}‘-‘) L;L;'-\J
43 S sdalie Y44/« 4 CFU/m’
3ol b 53 55 B e s pl g oS1 5 SSle ) J s
S s ol 3lins . Kla Y s 5 das e OLES 1) 5l
;)j,aﬂ @L”J s e 0L b 5 sle kb s a1, St
B (S ke Ol oS 390 S ol 5o (5
YY) Dl ket s Ol by il la s (glsa s
S5 Sols sme BLILIP<o/00)) 5oL Las s 5 (P=
yls
S pSbe Dlee o THESE 05057 planil b pies
e b Olieley caliss sla i glsn 5 6 SL
JJ”JJKJ sdalin 6)‘.) e .]au)‘ (P< '//\5‘) )’.‘.{L.’.)
Lsgren S A 5l s ole fad s Shasles glakesa s
TEY/FO Slol b o ys b s 5 oul g5 el i 5 w0
sl a)ﬁ'/. YY/T;’)
o555 el g a3 ek aalie g SL S s 20
ool 5l b 55+ 7 YORY S5 dm s b eyl
A3 S LB AT YOR L cate p S

%ﬁ &:_—w%ﬁﬂp
119 P olils « pg o jlah oty 6 95

Ulpl bazo Cublsgy ole ozl Gudg fu ole owliad

AR

Dl wlge 5 bslgs 5l e G 51 i ol b s s
CCU (sla iz Jald (ghls  aigad sla Je (VF) il
i Olaaly 5 0U3 i Dl je ol s o8l
s e BUI 5 JUbl 5 Ol 8 o (st
Glaolansl 3 Juad o Jsb 3 o ¥ anlllas ol oo
Olej S A58 pend Ohlew S sla BUI 5 (5ol
Sl Sl b Sl 5 oo Cug 55 Jsb 5o (ol Wsed
Jo2b 2 o LY SIS L Bl a VYWY s Ve 1Y
sy Sl Lls S Sl Sh eV s S s
Ols o Al 5 088 (oS gl Wobo L2 (& 0 0
P (g o Bl 55 wped gol Olaly 5 0L
ab g o OBl Sstedd 5 Jlew st 5 3 A 5 len s>
ol W50 Sla Jomn & a5 b aalllas pl s S ol
@l Lo 55 0 SUS b edlB 15 S Ay e 4
13 25 503 (81 ST 55 285 5050k 5l s gla S
OSEEMB BT e 55 S glalass 515 20
A3 8 eslizal La (5 S 0sls S (sl BT L
Slais Sledd ols p aiped Sy Yoo Lad 55 b S s
Sola i pes L a3 el S a5V s ped Ay il
23138 (g5l 4 gas oK s CiS Laes &5 O 51 2
St 5 Sateds Ve ISUL (gols & g0l o&aws o355
3o V)asd o353 adyl Sodl S AL as s
Sl b s o 3 gokes (LS by GBI (5l 52 6 55
o3 (555l e Glakipas il SRalS il ST 51 At
5 YVOC los 55 5 5L SSl s 4 23 gl 02 St
VY =YV OC glos j3 )5 (gls & gas 5 ail JUisl FA hos
At ok a Sla IS sl 5 g e A3 S 13
Slaes 5 el (5 S sl sl gn e Rl L Ls S
S ey s s 2T (ST el S gl IS
S (CFUMY ) s CaSa e o 53 e (5les 2S
B8 15 gl sy apmse glalesl, b5 A S
S e Ol 3l o s 53 5035 50 o 0205 (s
g5 coslinal )5 13548 5l 5 g5 la iz 53 Joab ya o
5035 sl e i A 53 ealial 3550 4 56 i
Ol see 14zl 3. L3 SSPSS 17 (o b1 53l o5 2l o osl


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.1.9
https://journals.tums.ac.ir/ijhe/article-1-5235-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOR: 20.1001.1.20082029.1392.6.2.1.9]

S P T B B LU CY) W] W RV JUK < W B PR VS

..... Sl92,3 Wy lgn 05155 9 £95 oy

(g iy Joof Cgal® Jalgy (Jab
b,
et ofae G e o, R
AT VBT TYITA T VFATAETATY Dl 24 5
TEAY BYITY AV By L AT EABTY T
¥ras TeAY = WY LEN Fr T oy iAGAS 3
TAMND WIEYE O FUoh SRR LA S 7
- oo
1 VP T ETREY 1Y TrABIEYY il
AT PRI Ty LB Lo VEAAY a2 ld

Jgugu)uﬁ;sxﬂeuduﬁasw&wy;i

\ﬁjszﬁyéug)ﬁjuéfsh))&}wﬂQm
aS a8l s Slhagley 5 S Gla Cogie Col WIS

(\9)Mbéwéu6)ufw}e¢&vb)bw‘w

P P P o T FrL SR T P S {PRPI TS WP P PR KV I < I, QU PRPS

Lo S 2SS 5 L) Sy b Dl i o s 4
Ols 315 OLES ol 3 S eslinad Ttest Osesl L zb s
b3 e BLE 5l 5 ole b s B Ss il Ol
MJJL;JSQ;:)JT&\H&L:»J}(P=~/~~\‘)>)l:>)>_-)

P=2/¥A) s Sedalie ()13 omas LI 50l 5 e

&

&_A’GJ'

{7 Yl fonb £ oSt Dol b
j
e 25, CFO? JETRNET eSS CF U

TANT O TEAIFT ¥aITA FYACE ATT Dagly MY
LT Teldlel T4/TW TONTaD Tl A T ﬂ.l_,. I,_.c-I_l,q,-
LELILE IS YT 1TAMYA O APS T TV .'Jllu_.,i
YAEw Y Y el TALETAIF wYYIreT Wa AL DT J.; Jl]
VYILA FAF #107FT 1=FaR ™FITi= TVLA P ="1
1TAR 10 YTETOTT 1T T+FND 2 TEP ul.l'-h
va s ¥AIBFE 1T T AFITA VITATEYY Y AL LT

%9 y’ﬂ/
119 P Lol (g o lath «ousinils 693

Ul 2l bazo Cuiblsgs ole ol ladg jo ol oolilad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.1.9
https://journals.tums.ac.ir/ijhe/article-1-5235-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOR: 20.1001.1.20082029.1392.6.2.1.9 ]

Oy Ko g Mg Bdlo 0,25

Fourr

Thass -

|

Touss

10 |

feurs

Buss I

S Sbdigy Jlgld oy

I ﬂﬂﬂﬂﬁ#ﬂm

N ,,1‘ %

7 ?a

a*‘ 3 3"?3’”{; 9)

‘,n_

SR sy

sal ool Jead 3 U i S SIyl S do s Ol ) S

J> 1, V0 CFU/M? Jluis(ACGIH) OA) Juws 5 azaS
SESy opl Se o Sage 45 Col 03 ga el (solgiiy
5o el gl Jedly 5 s s 5T 5 g5 a5 oLy

O sl ol 2l
3 s plom oS15 658 o3I I Jol b s
S s el sk i Ol e e la iy
S s S patie i n e Sk Olse g CoU i
Ol Ol s sdaze 335 s bl 035 oS Ylazs|

Tou
'a-.. []

a9

s Your

ey

ﬁ; 1ess

2,

3 v

9

By

|

9

tare

¥ ;" 2 .F g’
t* & !a gﬁ g&
A T * G

e g ?34’;,#

¢*’ L

b sl b agrlse ille Sl S ol 250
s ol Gy s el e, sl 4 edd lali
5ok mo g ol Sbme s3dm 3 plea sla sV
olie ol 6 ol oY 5 sl A s edd ) sl
235 el ol B bl 5 el alis jlms u- S L
S ol (g 0328 (i by el wlyl claleal,
olis Olge 4 L 00-) s CFUM® 1 b ST s
Oeomer (W) il s god B ome Jos SGLT 55 (oleiy

HHHHmnnﬂ
#ogr 7
A

J? i

,a*’

S sy
b 5ol Jaad 00 Sk e sl A s Ol 1Y IS

%ﬁ yﬂ/
119 P olials « g 6 jlads oty 6 95

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.1.9
https://journals.tums.ac.ir/ijhe/article-1-5235-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOR: 20.1001.1.20082029.1392.6.2.1.9 ]

S5 s Sodl Olpe oS Aas o 0L el romes
oy Sl laa gls; &S A sla s plse
SUl 5 otd sl o 3w 53 (6 ODley 5 ol 3
OLen s Lee e boams cpl ol aly jalS e
>l s Ol ol Choobine eu S(YY)
St ) A b i sk ds DS s gy
S o Ly ela B pand s Ol o UV anal L
oy b slge 5l las 3 andllae 550 el lay 3 &S
oslitl O ol ol il 5 Sl g sliS Sieds
Los o Sosby Gl e g sdse ) S A0 S
25 o (S5l I

b S 58 s S jasie fole mls il
Ol sl alises sla isn )3 (5,80 sls 65 4 e
L e T R L
B R e PR Ty W S PR TRC TNy WP P
2ol 8L A e s B Gk S p S raean
S s s 3 oS (oysb a4 ol azils b3, s O
955 VW ese o S el sy o es T Ol o
Sl 4 ese oKiulesl Lo 3 48 Jl> s i plulis
Al elys WS

RS s Ay Ul s 4 kSl e £58 5D
G 3 358 B 5 SHU el sbml 5 O A s
sdalin Sl 3 slaie 4 YV "Cgles 53 ddy 5 ladss )l
WSS 325 o s W5 0 L jess (izmas 15 S
Cusbs s Lo s Jlie ool cuslie 5 8L
sdalie il gla Luab 3 (ool Jlade )y 158 (VL
() s S

53 Olkwslew laes 4w 53 &S aa=s ;> Panagopoulou
i 3 ) (S 0T Ol 2 508 asuiin sl il 0L 5,
DL VIV spde spls 1) Sl o S Oliee 53 5 (2
Geiod L oS 3500 b ymn sk S el 5 Ol jloy 53 (2,5
(V) coils ilas 35 L

Ol GUI s b B ke Ol 5 sls OLLS Dassonville
(Y0) el 030 WU Sl Lo S Jad 55 0l o

Joad 3 ekd plubils 8L 68 Ao o pi S b

Yos

..... Sl92,3 Wl plgn 05155 9 £45 (o

Ohlow St GCUT 53 w58 b s (& O35
Obless 34x5 5 QIS warl o Ol5e 0352 VU ((s)lews £ 50
0352 ke o 3 am pl O] s 453 e el
21548 CCU Lise 5o 513l 55 5 05 5 s5dee 5 Sl
039t pSik 56 ot 53 b Ak 3l eslinal UV sl L
Sl s e Dl 30 a5 ol 3 OB S ax| e slies
S Jol b anlie ol 03y CCU sy s (S3)
b asdlas 3,50 Oliloy 3 W bors 2lgm oS15 (5 S o310
ST 3 pled 3 4 das e 0L (salgniy olis
Sl eslgiliy A 5l i CCU L i 5
Sl 3 S plonil 03 ISGIS Ol ey 3 4 aulie andllas
Sl s 5 Yoo CFUMY? Ol e glon 3 Sl clale
s streifel sl Gb ol ep Y CFU/MY Jas
S o oalital 1a adal S i Sl s pladliley
V0 CFU/M?L ol 1s 3 206 slay sl cble as
Ol oy s 13 Lo 1y sae ool S0V )l U5 LB
Hedayati -pooeen 5505 OF b (g3l dols andllas 5 4o
el Ol O3S b S e el 53 & s
B S 5l e e ea T ke i sl
(Y0)3 pa5 Lasieios

e IOl A glaa s alis ag=s s Sautour
2P b Sl e s Sles le i g0l
(V) s S edalin P=v/enV (6,8 4500 e
Sl o (lsbas LU I Perdelli a5 id>s 55 cpiomen
s |y Olslogy e Gla Lo 53 5B S
V) ol ailie s ol s L oS s S

Ol edns LS Jbl Gudoed ool s & Slag s mor b
b ik (sla ion 53 (B (sla s 2l g o515 oS ol
b e e Sl 5y el (S8 ol e 1
GQ\JM}Mishra&@@ul{@u ol aS Clen g
el 4 565 (S e ¢ S5l (ST a8 deils el
$lon slhasl CoaS L bolatle b, 51 ol
Sl 1y ole SO 5 anils i adaly GBI 1
ol azdls Cillae LS o wal b L by 2T plsl A,
(V0)

%9 y[ﬂ/
119 P lianls (g 6 lath «ousinils 693

Ulpl bazo Cublags ole ol Gludg fu ol swlibiad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.1.9
https://journals.tums.ac.ir/ijhe/article-1-5235-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOR: 20.1001.1.20082029.1392.6.2.1.9 ]

o) Ko g Mgws Bdlo 0,25

Wl o508 58 335 51 S sl 5 Ole Olalan 5 513l
)\°JW‘JML§\JJJK}@U‘J‘L§JI““6L“J’”)J
Ol o Cilizes gla oy Jsieds Cr UV glac Y

5}'3’@4‘:")3

Sl K

doms puiga 3 pdeae Iy s OLBT 51 SC25 L
W3 ge5 il SLLE SLS (6,5 ged oo 53 4 (s3LT e
ot & b ol Sl s oS LS WIS ol
olg &S gde F ands Oleles OS5 OLSLS
pmled oo G0 5B 5 pAE Lo e Wl ) RO
s s s " Olge b sl OLL 51 Lol dlie ()l
o sl B 5 Glslen sla s slpa oS
S50 adlas) SOol eyl Ll sk 4 )6
S a3 T(gde 2 Ol gt pand s Obley
Colom b 45 ol e Lo s 8V /0 —YAO S L |
Seal o uld i 2l Sleds 5 (S pole o850
RGIU PSS 51 rl?;..‘

%ﬁ &:_—w%ﬁﬂp
119 P olials « g 6 jlads oty 6 95

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

YV

Ste p S gl WSS 5 e 5 ls bl ubs e
g S Ll e O e Vs 51 (S Vlansl oS 5
2 Sl ol 5 238 o b (8L S e sl oS LEL
Sl 8L 5 i on (SCist il i o S slags S
S 1y (SE cate o 5 gle 8L s el e p S
s 5 VL by o ol S5 05V 0V e Jasd
sl e p S la oL s 6l L e Bl s ol
Ol g 53 SAb Olme S ol 51 Js (78) auled e
b8 b s sl S 03y Vb 5 e3p oS gk
S5 Or B Al Jle

Sl A LAl s ol e LU Jol mli g ax s L
Ll Js s S5 edalie o yB sla s plsn sl 658
ol 65 A etalie b SU Slsl 5 33l o (615 i
G0 2 SrSused Oy 534S 55 Ol bl WL 1) a5
Obles s 32 5 Ol lan (Sloys )38 Glary Olal jen sliad
Ol 58 (5,8 4505 Olaj L3 (6 om Sl 55 (555 2
w5k G w4 plaws Gl amd 03 5 0s8 pdy
e @S| 5 ol else Js ol 6 8 o 2 5 GRS
Mg Candse 5 s Lld bt Bl S o
oo ezl Loy 538 5 Olsles Olal e 35 5 5 Oleztles
ails L5 o s g T sla i S 515 3 et Sl
Al

e S e Ohler 6 Lase 0L olie Sl
Sy Ol sl (YY) ol Ol sl 53 Lo oSl 5 e
b @ ey bl (So 1055 WL Ol 51 Sloss
Slon 53 s Juus plsm oS5 4l 35l 5L Jols
(o e b Ololen il gl i 5l S
Sl ey i olety ualie Sl e by Jske
(L s pl 52) 1sa (So4dl Loojsln palr aslin (51!
Sealopls sl (Ko psle oS5l (gla Ol Loy o
36 e Sl s A Ao B s 2
350 SOkl 53 Sl same glasplilal Glas
5 il pdl el ol 5 2ilig B 51 adlas
NS b s B ST ke el s il
T 33505 JAS cmlbio 4 58 ptes Sloslinal


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.1.9
https://journals.tums.ac.ir/ijhe/article-1-5235-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOR: 20.1001.1.20082029.1392.6.2.1.9]

e

1.Minooiayn Haghighi MH. Study of air pollution:
allergens and fungi Storepit Mashhad, synergistic
and sediment measuring antibodies in the serum anti-
Aspergillus and thermophilic Altyvmyst workers
[dissertation]. Tehran: Tarbiat Modarres University;
1996 (in Persian).

2. Bahrami R. Methods of Sampling and Analysis of Air
Pollutants. Tehran: Fanavaran; 2006 (in Persian).

3.Yang Chi s, Heinsohn Patricia. Sampling and Analysis
of Indoor Microorganisms.New York: WILEY;
2007.

4. Asl Soleimani H, Afhami S. Prevention and
Control of Nosocomial Infections. 2nd ed. Tehran:
Teimourzadeh; 2001 (in Persian).

5. Masoum Beigi H. Microbial Contamination of Air:
Its Origin and Control.Tehran: Espand Art; 2007 (in
Persian).

6. Kachoei R, Gerami shoar M. Medical Mycology
Laboratory Methods. Mashhad: Cultural Institute of
Timor; 2000 (in Persian).

7. Perdelli F,Cristina ML, Sartini M, Spagnolo AM.
Fungal Contamination in Hospital environments.
Journal of Infection Control and Hospital
Epidemiology. 2007;27:44-47.

8. Marcelou Kinti U. Study of the mycological flora
of the air role in mycosis of the conjunctiva. Journal
Microbial Etai. 1977;22(3):159-63.

9. Kelkar U, Bal AM, Kulkarni S. Fungal contamination
of air conditioning units in operating theatres in India.
Journal of Hospital Infection. 2005;60:810-41.

10. Hedayati MT. A survey on fungal spores in wards air
of hospitals in Tehran [dissertation]. Tehran: Tehran
University of Medical Sciences; 1991 (in Persian).

11. Azizifar M, Jabbari H, Nadafi K, Nabizadeh R,
Tbrace Y, Azamsalgi A. A qualitative and quantitative
survey on air-transmitted fungal contamination in
different wards of Kamkar Hospital in Qom, Iran, in
2007. Qom University of Medical Sciences Journal.
2007;3:25-30 (in Persian).

12. Choobine A; Rostami R; Tabatabaee H. Bio-aerosol
type and density of air at selected educational sciences
in 2007. Iranian Journal of Occupational Health.
2009;6(2):69-76 (in Persian).

13. Naddafi K, Rezaei S, Nabizadeh R,Yonesyan M,

..... Sl92,3 Wby plgn 05155 9 £95 (o

Jabbari H. Density of Airborne Bacteria in a Children
Hospital in Tehran. Iranian Journal of Health and
Environment. 2009;1(2):75-80 (in Persian).

14. NIOSH. Sampling and Characterization of
Bioaerosols. New York: Chapman & Hall; 1998.

15. Mishra SK, Ajello L, Ahearn DG, Burge HA, Kurup
VP, Pierson DL, et al. Environmental mycology and
its importance to public health. Journal of Medical
and Veterinary Mycology. 1992;30(1):287-305.

16. Ness AS. Air Monitoring for Toxic Exposures: An
Integrated Approach. 3rd ed. New York: John Wiley
& Sons; 1998.

17.Abt E, Suh H, Alleer G, Koutrakis P. Characterization
of indoor particle sources a study in the metropolitan
Boston area. Journal of Environmental Health
Perspective. 2000;108:35-44

18.ACGIH. Airsampling instruments. 7th ed. Cincinnati,
Ohio: American Conference of Governmental
Industrial Hygienists; 1989.

19. Ghorbani-Shahna F, Joneidi-Jafari A, Yosefi Mashof
R, Mohseni M. Diversity and density bioaerosol the
operating room of the hospital, Hamadan University
of Medical Sciences and effectiveness of ventilation
systems. Journal of Hamadan University of Medical
Sciences. 2006;13(2):64-69 (in Persian).

20. Dehghanenodeh A .Identification of fungal flora in
different areas of weather in Mashhad [dissertation].
Tehran: Tarbiat Modarres University; 1993 (in
Persian).

21. Sautour M, Sixt N, Dalle F, Lollivier C, Calinon
C, Fourquenet V,Thibaut C, et al. Prospective survey
of indoor fungal contamination in hospital during a
period of building construction. Journal of Hospital
infection. 2007;67:367-73.

22. Lee LD, Berkheiser M, Jiang Y, Hackett B,

Hachem RY, Chemaly RF, et al. Risk of bioaerosol
contamination with Aspergillus species before and
after cleaning in rooms filtered with high-efficiency
particulate air filters that house patients with
hematologic malignancy. Journal of Infection Control
and Hospital Epidemiology. 2007;28:1066-70.

23. Barati B, Ghahri M, Sorouri R. Isolation and
characterization of bacteria and fungi in ambient
air of Qeshm Island. Hormozgan Medical Journal.

%9 y[ﬂ/
119 P Lol (g o lath «ousinils 693

Ulpl bazo Cublags ole ol Glidg fu ole swlibiad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.1.9
https://journals.tums.ac.ir/ijhe/article-1-5235-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOR: 20.1001.1.20082029.1392.6.2.1.9]

Oy 5ed g Ngwa Sdlo oy

2009;13(2): 101-108 (in Persian).

24. Panagopoulou P, Filioti J, Petrikkos G, Giakouppi
P, Anatoliotaki M, Farmaki E, Kanta A, et al.
Environmental surveillance of filamentous fungi in
three tertiary care hospitals in Greece. Journal of
Hospital Infection. 2002;52:185-91.

25. Dassonville C, Demattei Ch,Detaint Be.Barral S,
Bex-capelle V, Momas I. Assessment and predictors
determination ofindoorairborne fungal concentrations
in Paris newborn babies’ homes. Environmental
Research. 2008;108:80-85.

26. King N, Auger P. Indoor air quality, fungi, and
health. How do we stand? Can Fam Physician.
2002:48:298-302 .

éfﬂ yﬂp
119 P olials « g 6 jlads oty 6 95

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

Yeq


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.2.1.9
https://journals.tums.ac.ir/ijhe/article-1-5235-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOR: 20.1001.1.20082029.1392.6.2.1.9]

Iran. J. Health & Environ., 2013, Vol. 6, No.2

Assessment the Bio-Aerosols Type and Concentration in Various
Wards of Valiasr Hospital, Khorramshahr during 2011

*Zohreh Sadeghi Hasanvand', Mohamad Sadegh Sekhavatjo', Roya zakavat®
"Department of Environmental Engineering Sciences, Research University of Khuzestan, Khouzestan, Iran
“Department of Nursing and Midwifery, Azadz University, Khuzestan, Iran

Received; 17 August 2012 Accepted; 26 November 2012

ABSTRACT

Background and Objectives: Transmission of pathogenic micro-organisms through the air is very
dangerous for the society health. It is one of the most important issues that currently has faced
the majority of hospitals with increasing nosocomial infections. Bio-aerosols are linked with a
wide range of health effects including communicable diseases, acute toxic effects, and allergies
and nosocomial infections, which can threaten health of personals, patients, and their companions
admitted in hospitals. . Given that hospital infection rates has a direct relationship with the density
and type of bioaerosols,, therefore, the distribution and abundance of micro-organisms, which was
the main objective of the study becomes important.

Materials and Methodes: This was a descriptive-analytic study in which seven wards of Valiasr
hospital were selected randomly. The wards selected were Internal, laboratory, infants and children,
CCU, Men surgery, women and labors. Operating rooms and outside the hospital environment were
also studied. Air samples were taken according to the NIOSH standard instructions and Anderson
procedure with a flow rate of 3.28 L per 2 minutes on mannitol salt agar, nutrient agar, EMB agar,
blood agar, and sabarose dextrose agar media. Out of 240 samples taken, 200 samples showed
growth. Then, the samples were transported to laboratory immediately and were incubated for 48 h
at 37°C and the experiment temperature was 22-27°C, and afterwards each sample was counted and
tested. At the end, the microorganisms density was determined in term of CFU/M?.

Results: The highest average concentration of pollution occurred in Infectious Ward (238.51 CFU/
M3 in spring and 167.02 CFU/M? in autumn) and the lowest one was related to the CCU, where
showed no fungi growth during both seasons. Despite the environment sterilization, the highest
percentage of fungi (Aspergillus Niger) and yeast observed in the hospital air was 42.45 percent in
spring and 44.26 percent in autumn respectively. Moreover, Staphillus Epidermithis (25.93 percent)
and gram-positive bacillus were the highest percentage of bacteria identified in air samples.
Conclusion: From the findings of this study, it can be concluded that the concentration of bio-aerosols
in different hospital wards expect in CCU was more than recommended and similar studies and in
terms of species was similar to other studies. Therefore, the hospital authority is recommended to
reduce the amount of the pathogenic and environmental bio-aerosols through controlling individual
traffic, changing the disinfectants and their applying procedure on the wards surface, establishing
standard and suitable ventilation systems.
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