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ABSTRACT

Introduction and purpose: In recent years, contact with bioaerosols has
appeared as a major health concern. In this study, we aimed to compare fungal
aerosols in terms of distribution in the ambient air of Milad Hospital, Blood
Transfusion Organization, and Shahrake Ghods Waste Water Treatment Plant in
Tehran, Iran.

Methods: This cross-sectional study was conducted in Milad Hospital, Blood
Transfusion Organization, and Shahrake Ghods Waste Water Treatment Plant
within a period of four months. Passive sampling technique was applied every
six days for one hour. Sabouraud dextrose agar was used as the culture medium.
Results: Based on the comparison of the selected units, the highest level of
fungal contamination was reported within a 100 meter distance from the last
waste water treatment unit (67 CFU), while the lowest level of contamination
was reported in Milad Hospital (30 CFU). Cladosporium was the dominant
fungal genus in Shahrake Ghods Waste Water Treatment Plant and Blood
Transfusion Organization (49% and 84%, respectively), while Alternaria was the
most common fungus in the ambient air of Milad Hospital (47%).

Conclusion: According to the results, processing and operating units in waste
water treatment plants can affect the concentration and distribution of bioaerosols.
Therefore, administrative organizations are required to take effective measures
to develop guidelines and standards related to bioaerosols. Also, following
environmental health norms in waste water treatment plants can be an important

factor in reducing aerosol distribution.

Keywords: Air contamination, Bioaerosol, Hospital, Wastewater treatment plant

P Citation: Kermani M, Bahrami Asl F, Farzadkia M, Naddafi K, Zeynalzadeh D, Dehghani A. Concentration and Distribution
of Airborne Fungi in the Ambient Air of Milad Hospital, Blood Transfusion Organization, and Shahrake Ghods Wastewater
Treatment Plant in Tehran, Iran. Journal of Health Research in Community. Autumn 2015;1(3): 1-8.


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.1.9
http://jhc.mazums.ac.ir/article-1-42-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2026-01-08 ]

[ DOR: 20.1001.1.24236772.1394.1.3.1.9]

arols o ciodlew liudag alas

JHRC

6:‘“55?; o

JEGI Olojle M Olwylows SBlybol (Slad 50 Taa 3l oud Jaiie SBZHIB rjgd 9 Cdald  cwyy
Oly@d w8 I yeh ol Ll-daai 9 O

oS

S Sl ok = s otas s 65 gt s s ST b oles sl (sladle s 1B g dockie
ol bl gl g 53 45 83 T il il (S Ui candllan ol 31 ks .5 5101 oo bldua 415 Ol zehus
el O 5 k3 S 08 OB il a5 O g5 ISl Ole jlw e5De Ot ey
NS il aias 5Ol 5 St Ole sl e3Ms Olies Jlos 3 abaiiem io 5 ganllas ol 137 09
BT I G SPUNVOTRR B 0y P EY PR Ry PP PEAUNPTI IS SN IC g
Sabouraud Dextrose Agar:) J8T ;5 2S5 55 sl e3lizal 5 g0 CiS” omes .23 8 &)y g0 5L 595
.35 (SDA

Wi oy o AT Sl 5 20V by (ST o o a3 103
Glradas )3 oy I uir 3y (P CFU) 3Ms Ol jlow 40 by o S5 4T o 28 5 (9V CFU)
ol bl gl an 53 5 (Ao ys AF 5 Aoy FA %;q)urﬁ)ﬂp%‘gbﬁfOﬁduﬁldb)‘b)gw\é
29 (o3P LG ST w0 b g 50 59e Ol yles

223550 ST 5 et (Slatorl5 o S 0l 5 gn e ns ool | Joolr gl sk 5 L3S 8RS
B oy gt k25 4 (659 7 et 53 IS o 3T Joug 5T s sLal 5 o IT 5k NS il aioas
\}A)"o&‘}bdh&jﬁ]’”\i@‘)JQBA)U&@‘)\AAM)JJ.U):‘)r}‘ﬂ&b\.\é\dwdhe@»:
)gwdﬁ\,ﬁjlé.u\,:@gwuéwuw)gkwwl%wuqxbw.m;rw
Al s 5T g lizl zals

OB il i Ol o ¢ oo s T 5l g B3 JT SIS Oolods”™

PSS e
rJ.dl f\,@a bL.;‘:JB
LS8l 3 s
BRI
Cosl3dls sl
7o s Lzl

caSils e cutlag i a}; Oboslead
ol ol Sy poke oRails ozl

0aSzily cdaa cuitlig s (S Gamals Y
Ol laen (S, o ske ol cutlagy

atlag sazsls Jae cuilag Y n); K W o
ol ol Sx gy pske &l

wuilig oSl e cutlig iy B); KW i
Ol ol S p ke oBails

il dame Catlip edige Al Wls,l8 0
ol ol S p e MRails ictlig

oaSils e cuzlig peaige syl Wl #
Ol gyl (S, pske oty cutlagy

oMo bl nltt S lims Ledll 1 s ki 5 28
oSl Jame ctligy g 05 S das cutlig
Ol ) chnnsl o St 33 2 5k o Ktils ol

Email: anahita h662000@yahoo.com

AF/V/Y0 sl s ‘c__J\S
AF/V/YA sy G_J\S

Glan o3 lgn ol faxie ‘5u@l§ SLE Ll vy LealT ( slanse s ool JU 6Bl ¢ 3 ¢ (LS a8 s 3 Jool ol g tzme ¢ Lo S 10 L] <
A=A NN AYAE oL canelr 53 Sl Slaio aloma 01,5 ks S ,08 DB albaia 5 055 JWasl Olejle eDls Oliwylans ol bl

~ Ao ddo
ﬁ")"“b“C}‘6M>6‘fw"}>4“)uml§ﬂﬁj§:’)

9 Jg.lj}m)‘ @»5 LS“L';" &JéfMLgJﬁ‘jA Q‘)S
3 srrs 028 b s g 5T b wlad [V] )l 13 o500

&3 T sl o S G Glagolew s ol il ol I

s oS el o 3 ol il o gilies L;umqlfjbﬁg
Lo 5 Glae D13 ol 56l Hliie 558 o Lol Jas 5o

JTb‘j“@wJ‘}")|Wﬁ°)}>’Q‘)"J|"j“;ém""ﬁ‘

VA sulacd ) 600 VPIE Sl Glotislo (b iy psle IS8 b lugs ouSitily dals o ciodlw lisins dlas


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.1.9
http://jhc.mazums.ac.ir/article-1-42-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2026-01-08 ]

[ DOR: 20.1001.1.24236772.1394.1.3.1.9]

Y/ olKas 5 Jilo S e

LB b eled 4 1) (oS Gas)len 5 ool (ol Slacs Lo
by o5 5\ (ST Gl Condy [A] lesls S
5 ek ST 4 a5 ST (sl Slaimal Coeal 5 o
L] S oo Ik (55 5,L 3 905 395 4 S50 03 55 00 DLl O 5,15
5 bl s ol 53 s (ST Coenl 4 5 L Il
‘olﬁ;;)L_xc)l.:w)uﬁJ\Jbtétﬁ,;@-)udu&,ﬂcjj
Ol o &5 s OB dilmaias 5 Ol 41 0 s ISl Ole L

A aeglin S5 88 15 s )0
SLE3Y

Ol 3l el g5 5Mn Ol oy 53¢ abaitom o 5 (ganlllas -y

Ll SO ol &S e OB dilmaniias 5 01 1 O 9 Il
dn ) LB Comdge (238 plonil IFAY ol 3 1YY oo
ws;p&uu@bﬂasrs.@uum,nQ)LN:JQ:,;Q&»
e 53 (BPA) 1 6T s jlaes Cbli> Olojlu (5415 45 gas
LSS S i a5l b s 4 s Cele 65 Sy YV
o 85 o 5 5 e S Tasulo L1 53 i g i plan
ol (6l 85 3a5 LG [V 2 N ] ks Sl il m 5 Loyl )
b g 53 o8] S 3Me Ol oy b gmn 3 oK)
NS sl adas s oSl Ll 5 01l O Il Olesl
dly a3l (550 10 50 O laglad 53 Ol gi ol &S s
AT S e e e 5 (S5l eila 5 (3lsa S s
Db A 53 A s 1 450 YE Y g ez 53 L3 gy Al 4kl A
o (S gbo y clos 1S le cwlidf g (gl ol )y (6515 o g
i8S Lase i S g (6,8 o3Il Rl b g Lasls ol
Sabouraud Dextrose) )87 ;5 28> 55 sl o3lizal 3 yo Uizl
S35 2 LSS A8, 5l 6,8 sl sl [VY] 55 (Agar: SDA
JKal IS G5 g ST 5 GBT 552875 55 gl C2S7 Laome
o By (sladisad [IV] s oslizal () 5 p 55 e V0 0)

U Mg SIS G Feer S Y] Sl DL s O s
452 SNlos Cands 5 oS 555155 o oo 5T 50 b agerl s 5|
Ll (6 ol 88 B 68 Yoo ) i L [V s e
S Az lblis B G055l akaxr Sl gl (Lin 5 15 sie
ls Jdoas laz 58 ol [¥] 5 55 g0 03531 QLo 3 555 41 55,
3131 Ol o lya ¢ ames Loyl 3 1 (6 ks b Gilkd 058 03
slas o 3 a3 )se )y LS;M“lg.;,..:..ﬂ oed shls 5 Ol st
ey Ol ol oo 5 8 n ol e o S 3 (S 058 o
Bl 513 b o mls sl slagsB [F] 4T o
3 oy Jaes oS 03 JT ((slaJons 5T 0) 5050 oo
35 em 55 6L Ol 4 T Glags S il oo 190 alex
Sl gl onl b oo s Lamn (ST Eoly 5 ails
45 e Ol o JT sl esle 5 Cosby 4 plaml 2S5 5 s
85 2 65y p 5 lmee glos 55 dmen 3B olya 5 L
Sl sl o bz S5 51 (5 0] il 2S5 ST esle
SR s Sl 51 5 Sl 5 Joo ol
s (Penicillium) p sleesy (Aspergillus) 5k 5 el Jon LT
S5 T Gl iS5 w5 Lia 03 JT (Alternaria) L b JT
2 s 3 ST Sy el e Canles 531
e85 skl ey Jio (235 b Ol
b oo 5SS 5 Jio (STU s pgons 5 03 13 S 5 (Fusarium)
Godxn (&S 5 (oS Dlallas 05T [P] S e W5
53 1sa Gob e Jame (S5 em sbae VT L daly s
Co g o 3 5 55wmen (S Okl Calzies (gl jidu
b Jors T w35 5 CBls (s b el 5o Lol w5
15,48 OSb slaailradai b s ok les 05,0 sl o
S S o (6 o o ol 55 1y Sleba (gkae 513
el 53 &S Wlesls Ol Olalllae 3L o 2ws 53 WS
sl 5T sy S o bl o b Jus T30 L 035

)"ngwc}gﬁbs:)ub).\.[V]bﬁ@()-l{)bw&‘}‘)

A O_)[.é.sf/ ) 3y 9d Ar9s _;\:gétfub.ﬁ_)b uSsZ-_):l /4‘}1‘: OKJL;/.J (M’Jﬂ_‘ oSl ;‘LM.B od o Mew ;Z‘JLQZ.LEAJ 4.5.0


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.1.9
http://jhc.mazums.ac.ir/article-1-42-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2026-01-08 ]

[ DOR: 20.1001.1.24236772.1394.1.3.1.9]

o IBL IR iy 93 ST il o iy Lass bl st o o8 S ontid fitio sslag L6 psiss g SLe (o /

'_—-L——_..

6)'))._;45,.05 dhbm| U.-L@b» 5‘*93,.0 :) JS&

Vooled Jgdor 4 a9 Lol 0l 03l OLES (615 o pad Calises
NV er by o 3 (ol adls 0 2S5 0 A
S5ala b 39 Olen ey 5 9V CFU/Plate . Kbe b sty o 5T
O 13 s OV o6 5leT 0 50 5T @ b 25 ¥ CFU/Plate
5 TP Sl ahas Calisee sla w53 () (30T Ol e
Lg‘)L»TC)y)'T@lSJJi[J b 51P<e/00) 5 s 555 (Slles
Calies (gladol s y3la s 5T go ol S5 T s 518 sls ol
Ol 3o 3350 Ol oy b gl g bl antas Glles 56T 3
g;/:}ﬁ Oljer o (S15 s D] 5 s 5 C)ngl O Jlal
Olejle g 3% Sl jlos ol bl (gl g L ailaias (gl 5o )5 )6
Sl Jus 5T ke o] Gb (P<e/00) 515 5 0 s
Sbradiar T3 5 Sllas sladoly 0ol slsn 53 (2,6

.3 55 Ll Ole 3l g 3Ms Ol jlos ol bl (gl g 51 s OMSL

GBI glas 55 55 Cin b aw Ske 4 5 Bkd Jaze oK bo3T &,
B sl IS sl s o3l 13 (51 8 sl 4z 3 Y -Y0)
CFU usly &y got 5 ioled (S Lams (5355 03,5 LS
A o3l iy daz B 458 5 i el sl A8 O
S U o 3 25 5 13 05kl 5 5 (Cuiture Slide) »JIS”
APl 3 bl s o gl s glalis O Sy See
(ANOVA Kruskal-Wallis s,LT slagse;T 5 SPSS 20
. oslazw! Independent t-test s Man—Whitney U
a4l
|
S 13 4 s Clies BUG 53 W fuw g 5T g clale

bl 53CFU o a6l S0l Vol Il 3

.,—A:raJLuZ:, 8y 9d :H"‘Iz",&yé’ {‘}bﬁjlaﬁ‘};’aﬂ omldtm/.lﬁ oSSy fw.h_)d ‘_".:-0)‘5« CJ&::L;AJ‘L.A@


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.1.9
http://jhc.mazums.ac.ir/article-1-42-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2026-01-08 ]

[ DOR: 20.1001.1.24236772.1394.1.3.1.9]

o/ SolSas 5 ilo S s

o3l 9k sl e
1.50%_, 1.40%

H Syl 29
Pl ey § e \ | e
paulish  2.10%

3S3e 2.30%

6.30% s wigf plu

Jo ] podane 7.10%

P rsegddlE Lg8
48.80%
el iy 9.60%

b 6,07 a5y 19%

ol U sxbgillas 2B GasS swo,s i) lages
OWbb Glsdians > ()15 pdiges

S d @tsg@j:p.mb,l,svw}g;uxﬂ}gf
Mo Olwsles 53 (2B Gla fus 5T Hlasl o i oel
ol didl & by e ONSB Gliadal 5 0 JGS Ol jle
Sl s 5T Ll g 5 0la 5 4 Lgyyn Olse 0 S
el 03 S iy 2l ole 5 B ole i 31 Les 1L o6
QyJ'T@\SJ.C,.w‘o.L&a:\:QL':JY oslads Hlsg0d 53 Ol ek oyl
5 Lzl el gy 6l e (Soen 4 13 0L (5,LT
Slradeal 53 Tusby 5ok o dles (A1 B andl el
ity 55 (P<e/00) 5,05 3 4m 5 05 Jsl Olejle 5 OMSG
05 S5 (la eyl o (Sol3 e (Stmeren 3D Ol sl L
u-ﬁ;"‘“."""“ Croman (P>1/00) SIS 5 o Loz B gzl 5
H N0 50 Y plad 5o dlob b laz ,B CBle b (g5l sne

(P>1700) s sdalive CMSL Gl aiiss s a1y
Z . .
«S)—:g‘\’.‘::‘ =

ST bkl 55 padie s )bkl 55 gain, S ol

Osel g slsm 5 OBSL lals adar lpn 53 (S50
axdlae Lfi‘ BE) ov\AT C«u.}d...v c_‘.’.’.: sJJ\uU 299 QT )\ CJL’ 9
Kes Olllan b sy S 55 GRS b dslie 05l

Sz B i o i ol Ragh 5 el sl aslie 5

blis s g ) chile jlrocdl il 9 239300 (oSilee 1) Jgaz
S5 P 505 Cilizeo

asly (2B Gladws ST ke (slaolKins

P PEPYR| PO 31

Ol s CFU/Plate cows 5 615 pdiges
Y/0 OV-Y- FA/Y Sl
£/0 vE-fv A 23lsa Yoo
f/-0 fF1-f4 fo/v Slod F..bl.m
IR .
AS 5.-V0 % 3>ly o ,5T
LHER' W
Ol jloy
VY Y.-f Y Ve
Lzl ooyl
/Y ¥.f. s J o
0>
Y . 2 . é P
OMGJM\-X; G\AEJU 6‘\)}5} e_)y

Gl 2 )6 68 YY s S Oy po SlislefT el

33 edigilulle 2,6 G S Aoy ) oyled lagel A
S 03 ol i gad ole lgzr Jsb 53 1) (6ol i sed Caliee LS
U AT ep g5 3o 35S gl S s s DLt oS wilstads
ok glulid I B sl 8 55 bl o sdese s p sk
5055 Jst Ol sl (MBS dlaiaezs) (515 44 o5 abadi aw 5>
NSl aiaad )3 8 S48 (i i3 g (35ln Do Loy
S5 3 53U i 58 40 b s 10 0 )0 Ui o
e o3 BV L LG AT (ladi 555 (Ao y3 AF 5s 3 FA
L3y e Olwylew OoLbI (glen > ok tze o6 48
(3 300 N a5 5 T el gy o 8 o5 (sl 5

A o555 309 sl

‘SMJ&j)ﬁT}ﬁw}o-@@gbﬁaﬁsbﬂ\)gwth\
78
a3 (6,15 pdigad Calides LG 53 Jragh Ode Jgb s
S Sl 5 el 5ol S e (e sb ) (D
WL O oy FA LY ool § sle a3 FF L ¥ 0 28 s

A o_)La.sfr ) 3y 9d Ar9é .;‘:Eé"ubJJJL‘ uﬁsﬂ_}:l /4‘}1‘: o&fﬁ/d KC&;/.JP oSl ;‘Lﬂ.a.B od CAOJL“: C;Lﬂ;ﬁaﬁ 4.&4


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.1.9
http://jhc.mazums.ac.ir/article-1-42-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2026-01-08 ]

[ DOR: 20.1001.1.24236772.1394.1.3.1.9]

o el GE tudeas 58 JED Glojles Do Slicylass bl (sls o [s0 ) sacs Jiiio (slag)lb pyiss 5 bl ey /T

Y.
\AA
=
=
Q
Qi) Qﬁ%d)‘

M A B

,.5)'))3‘45,05 °‘§"‘*“'.',I Aw ) > 6)')){45,05 iz saole 4 495 L u.-.;,ls d.m,)ﬂ’g‘b.l& Ol s :V,b,a

T8 5 23,5 S S ST | sl o s s 5T s
wlradar s wallae 350 Oliw)ley db g 53 ald plulis
Ol e oy i andllan ol 53 il Hluld 50 5 S 0 OB
ol S OB Gl aias 5 B gla fus 5T e
i andllan 53 imen g S W S 4 g U
ol Jole Ol gear 5,5 als (o 258 ool J g oS
(513 pises Ol V4] A Slalis o) (gla fuus 5T HLics]
JLsl 5 s Julge dex S ol S sy Cusby e
0345 galitee Olalllas Gl ot 0,0 (sl o LAJ.«};T}:{
Sl Jons 5T 5Ll o 2t (235 &0 Ok slan L o
338 Goge NI ws E1F b glacle y3 26
b s 5T 5 LSl op e (NGB Glagiliadias L b,
andllae ol s (OUT LT [NV] Sl 031 Ol b
Sl Ol b (gul5 gme bLol Jases (sla el b 457 515 Ol
bl Slllas . ls OB Gl aiess 53 4B sl s 5T
O o e [V d s ol 50 e 0l 0 35
s Ol slows ol bl (gl sm 530 ST5 6la 2alyb 5 Juws 5T 50
Al 53 gackie 457 Slalllan I s 5 (513 e (St

aws plsy li)UjﬂT)Lacx)M):)kfs\{.bﬁf sdd glulis
|y A o e <S35 IT (lags o sloml 53 5 4l g (lag 516
alhadal 5 ulise bow g S glin Oladlae 55 [VF] s
LI i Olsioas Lz 5l s ol 53 A plnil OSG
236 oks okt 2 6 sl S S V0] Kas Sluls
5 ba S ) Chlis o al ) S sy el LS5 @
3 oo ol 0o Al 58 o (e DI
DLclh 5 w55 oS ol LT (ST ple LB JIsa Law S
OB ¢ il 3 5 A6 Jo (Jaome opllasl Lol 5 s 1,
Sl genl ST ka8 [VP] S o Laim YU slales L (gdan 515
o 58 ol pl 4T LBl 0 05,8 Y-V 1 5 3 (256
Ol s o ) Al g gy 40 457 das oo 0l LT @
DIOAV] Lsi iS lisie slml Caw 5 035 548
abaly s JJ\)&@) oo L g oS (glandllas s iocen
LOUAT cpsrspm 930S e plonil Ol slay 51 05, slsn L
DAl s glels I i Olgea skl s
3 ok jlas gab e 55 o g 9 335 p oD\
Ll s e Jolse 5SS 55 Ol sley 53 ONSB Gl aias

VA sulacd ) 600 VPIE Sl Glotislo (b iy psle IS8 b lugs ouSitily dals o ciodlw lisins dlas


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.1.9
http://jhc.mazums.ac.ir/article-1-42-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2026-01-08 ]

[ DOR: 20.1001.1.24236772.1394.1.3.1.9]

V/ UlSan 5 ilasS wiao

5 baladar oL S o 53 Sishe sl 16,0 Gl
Los il conlie e [YO] il S 53 4 0T JUis!
Jolse 51 S lg o Slays ST1e s OMSB altadeas 5>
Sy e 4 a5 b il B Juy 5T 50 Lzl JEalS s g
Slsr 5,0 (S4T Lalal) 53 st s ikl 55 s0a)
SOl le 5 Lok lay Ol bl (sl sn (Db (slasilsainas
Sl J e loolans b duy o it (555, 05 Jlis]

s (a\>.=;| Las gty pl 95 o 1, (aj\f
@b)-lé

son Olse b Glds b 51 (i ol dlie ol
&S s b Gl aias Sllas 5 gan T gladsly foily
deslie 5 (B 5 2L S Gl Jus ST LS s Ol s
S pske oKy O e (il rinas ) Tob b 93 L oT
YAOFF U8 4 OFAY Jlo s 0l Slys il Slas
ook oSty o) dame outSing Culem b oS sl e
el ok | 1 Ol Saj

References

1. Hasanvand S, Sekhvatjo MS. Assessment the bio-
aerosols type and concentration in various wards of
Valiasr Hospital, Khorramshahr during 2011. Iran J
Health Environ 2013, 6(2):201-210 (Persian).

2. Yang CS, Heinsohn PA. Sampling and analysis of
indoor microorganisms. New Jersey: John Wiley &
Sons; 2007.

3. Emami M, Kirdebche P, Mogadarmi M, Zeini F.
Medical mycology. Tehran: Tehran University Press;
2004. P. 114-116 (Persian).

4. Dahashti A, Sahranavard N, Rostami R, Barkhordari
A, Banayirizi Z. Survey of bioaerosols type and
concentration in the ambient air of hospitals in Damghan,
Irans. Occup Med Q J 2012; 7(2):41-51 (Persian).

Jls Caliiee laidw slsn o ()8 o Juy 5T Sl L
W v s 5T 5 Ol e o (S)15 sima B3I 50 0005 el Ol Loy
as ol 4 a5 [YY] CEIL sy James sla el
5 Lok sley 55 S Sbradear 55 S 6 & Sl (505,
Slop kS il 5 n ST lgn CodS 55 e sas STL L
53 Lol VT Clale 5 das 15 50 Cowr 55 1) Olasst b J1s
Ol Jols (glon CatS™ s 5 adsl 5486 15T (ol n
GLolle ple 5 Lok )ley Sol 4 g L Y] A5k
LU czaa Slys ST e Ol giea 00 Jlasl Ol jle ke aliee
B0k sl o st il (Ss T e S Ol s 5 5
U1 K s der 5 ONSb Sltadar lyls oS
Loy abradal 550 o 1y b s 5T sliaws o idgy Olsea
Sl T Ol bl laoes 5 Lyls altaias S 5Ok slaw
ST L Srals gl Sl oK Ol siea Ll o S dAas oo
Cale 3 [YF] a5 slgiiy el adar s Lok, ley g4b e
G35 5 Dol (O gemlianSTy ol o 4 (603 Cilg ule
Lilous (sla ol Sl oslizal 5 0l 50 8 ST L aiws 3o

w\.’w &)J&J&\j&jabjﬂ &]a\}x).s)lf r\i..& oy s

5. Hoshyar F, Kabiri N, Taghipoor S, Ganji F. Study
of fungal infection frequency in libraries affiliated
with Shahrekord University of Medical Sciences in
2013. J Shahrekord Univ Med Sci 2014; 16(4):39-45
(Persian).

6. Terr Al Stachybotrys: relevance to human disease. Ann
Allergy Asthma Immunol 2001; 87(6 Suppl 3):57-63.

7. O’Gorman CM, Fuller HT. Prevalence of culturable
airborne spores of selected allergenic and pathogenic

fungi in outdoor air. Atmos Environ 2008;
42(18):4355-4368.

8. Pastuszka JS, Paw UK, Lis DO, Wlazto A, Ulfig K.
Bacterial and fungal aerosol in indoor environment
in Upper Silesia, Poland. Atmos Environ 2000;

A O_)Lé.sfr ) 3y 9d Ar9s _;\:gétrub.ﬁ_)b uSsZ-_):l /AJ"[‘: OKJL;/.J «CA.J/..V_J oSl (‘LLO.B od CML JALGE@AJ 4.5.0


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.1.9
http://jhc.mazums.ac.ir/article-1-42-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2026-01-08 ]

[ DOR: 20.1001.1.24236772.1394.1.3.1.9]

o el GE tudea5 58 JED Glojles i Dlvo GlicyLass Sl ()3 o [s0 ) sk Jiiio (slag)ld psisd 5 Sble sy /A

34(22):3833-3842.

9. Dehghani M, Kamali Y, Shamsedini N, Ghanbarian

M. A study of the relationship between indoor/
outdoor particleconcentration in Dena hospital in
Shiraz. J Health Res Commun 2015; 1(1):49-55.

10. Sawyer B, Elenbogen G, Rao KC, O’Brien P, Zenz
DR, Lue-Hing C. Bacterial aerosol emission rates
from municipal wastewater aeration tanks. Appl
Environ Microbiol 1993; 59(10):3183-3186.

11. Jensen PA, Schafer MP. Sampling and characterization
of bioaerosols. NIOSH Manual Analyt Methods
1998; 1(15):82-112.

12.Bauer H, Fuerhacker M, Zibuschka F, Schmid H,
Puxbaum H. Bacteria and fungi in aerosols generated
by two different types of wastewater treatment plants.
Water Res 2002; 36(16):3965-3970.

13.Kim KY, Kim HT, Kim D, Nakajima J, Higuchi T.
Distribution characteristics of airborne bacteria and
fungi in the feedstuff-manufacturing factories. J
Hazard Mater 2009; 169(1-3):1054-1060.

14.Prazmo Z, Krysinska-Traczyk E, Skorska C,
Sitkowska J, Cholewa G, Dutkiewicz J. Exposure to
bioaerosols in a municipal sewage treatment plant.
Ann Agric Environ Med 2003; 10(2):241-248.

15.Korzeniewska E, Filipkowska Z, Gotkowska-
Plachta A, Janczukowicz W, Dixon B, Czutowska M.
Determination of emitted airborne microorganisms
from a BIO-PAK wastewater treatment plant. Water
Res 2009; 43(11):2841-2851.

16. Aringoli EE, Basilico MD, Altahus RL, Basilico JC.
Multivariate analysis of fungal associations in the
indoor air of Argentinean houses. Int Biod Biodegrad
2008; 62(3):281-286.

17. Cvetni¢ Z, Pepeljnjak S. Distribution and mycotoxin-
producing ability of some fungal isolates from the air.

Atmos Environ 1997; 31(3):491-495.

18. Soleimani Z, Goudarzi G. Evaluation of the ratio
indoor to outdoor concentration of Airborne Fungi.
Aerobioligia 2013; 29:279-290.

19.Li L, Gao M, Liu J. Distribution characterization
of microbial aerosols emitted from a wastewater
treatment plant using the Orbal oxidation ditch
process. Proc Biochem 2011; 46(4):910-915.

20. Sautour M, Sixt N, Dalle F, L’Ollivier C, Fourquenet
V, Calinon C, et al. Profiles and seasonal distribution
of airborne fungi in indoor and outdoor environments
at a French hospital. Sci Total Environ 2009;
407(12):3766-3771.

21. Oppliger A, Hilfiker S, Vu Duc T. Influence of seasons
and sampling strategy on assessment of bioaerosols in
sewage treatment plants in Switzerland. Ann Occup
Hyg 2005; 49(5):393-400.

22.Azimi F. Investigation of ventilation system
performance in microbial air quality in operation
rooms of Shariati Hospital in Tehran. [Master’s
Thesis]. Tehran University of Medical Science.
Tehran, Iran; 2012. P. 50-70. (Persian).

23.Rezayi S, Nadaffi K, Jabbari H, Younesian M,
Jamshidi A, Sadat A, et al. Relationship between the
particulate matter concentrations in the indoor and
ambient air of the Tehran children hospital in 2007.
Iran J Health Environ 2013; 6(1):103-112 (Persian).

24. Filipkowska Z, Janczukowicz W, Krzemieniewski
M, Pesta J. Microbiological air pollution in the
surroundings of the wastewater treatment plant with
activated-sludge tanks aerated by horizontal rotors.
Polish J Environ Stud 2000; 9(4):273-280.

25.Heinonen-Tanski H, Reponen T, Koivunen J.
Airborne enteric coliphages and bacteria in sewage
treatment plants. Water Res 2009; 43(9):2558-2566.

VA sulacd ) 600 VPIE Sl Glotislo (b iy psle IS8 b lugs ouSitily dals o ciodlw lisins dlas


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.1.9
http://jhc.mazums.ac.ir/article-1-42-fa.html
http://www.tcpdf.org

