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ABSTRACT

Background and Aims: Bioaerosols are airborne particles that contain bacteria, viruse, and fungi. Human
show different reactions to bioaerosols. This study aimed to determine the density of bacterial particles
cultivable in the inside and outside air of kindergardens in Birjand, Iran.

Materials and Methods: This study was performed based on a descriptive-analytical and cross-sectional
research approach. Birjand was divided into five regions based on their geographical location, and six
kindergardens were randomly selected. The sampling was performed in the morning shift from all six
selected kindergartens. Additionally, triptic soy agar was used as the culture medium, and the sampling was
performed at a flow rate of 28.3 L/Min for 35 min at a distance of 0.8 to 1 M above the ground in the center
of each class. The data were analyzed in SPSS software (version 16) through the Mann-Whitney and
Kruskal-Wallis statistical tests. A p-value less than 0.05 was considered statistically significant.

Results: According to the results, the highest mean bacterial and microbial load and suspended particles
were obtained at 3.83+8.04 CFU/m?® and 196.13+382.54 CFU/m®in February and March, respectively. There
was no significant relationship among bacterial density, suspended particles, and temperature (P>0.05).
However, a significant relationship was observed between the bacterial density and total suspended particles
(P<0.05). There was also a significant relationship between the amount of suspended particles (PMy, PM;5,
PMy,) and the environment inside and outside the kindergardens (P<0.05).

Conclusion: It is possible to determine the concentration of bacterial contamination in terms of quantity,
type of identified species, and the amount of airborne particles to prevent the adverse health effects.

Keywords: Air Pollution, Bacterial Particles, Bioaerosols

Citation: Saadati Z, Shahryari T, Namaei MH, Sahlabadi F, Ramazani AA. [Density of bacterial particles
cultivable in the inside and outside air of kindergartens in Birjand, Iran during 2019]. J Birjand Univ Med
Sci. 2020; 27(4): 376-384. [Persian]

DOl http://doi.org/10.32592/JBirjandUnivMedSci.2020.27.4.106

Received: April 19, 2020 Accepted: October 11, 2020

! Student Research Committee, Birjand University of Medical sciences, Birjand, Iran

2 Social determinants of health research center, Faculty of Health, Department of Environmental Health Engineering, Birjand
University of Medical Sciences, Birjand, Iran

3 Birjand University of Medical Sciences, Infectious Diseases Research Center, Birjand, Iran

4 Student Research Committee, Shahid Beheshti University of Medical Sciences, Thran, Iran

> Social determinants of health research center, Department of Epidemiology and Biostatistics, Birjand University of Medical
Sciences, Birjand, Iran

Corresponding author: Social determinants of health research center, Faculty of Health, Department of Environmental Health
Engineering, Birjand University of Medical Sciences, Birjand, Iran
Tel: +985632381566, Fax: +9832433004 Email: shahryaritaher@yahoo.com

A4


http://orcid.org/0000-0002-8813-2301
http://orcid.org/0000-0001-6080-8253
http://orcid.org/0000-0003-2889-8273
http://orcid.org/0000-0003-1754-2765
http://orcid.org/0000-0002-0412-3900

IWAA Sl 30 W g s GOS0 95 a0 T8 9 JS10 192 40 Sl JIB DL 5L O 43 51 3

vy

e Juol Yo

Slany drwle 1 GoLT Jgw aabl 1Y Jlos cqusmdozmo U (65l e gl 0 Sole 1,8

S

@ Cond Hlusl LSy s bz ) g gy dacmSh Jold a8 wiswn (odplga @lyd Lo Jgwgyilon idad g dinoj
B g B e et LB oLk Gl (Sl e Baa b adlae ool ool Sglite oy Lo Jgwg s
43)5 plosl iz p e oS98 0ge

F g b pad ailate B @ (oLl Cumbge (bl p W 1ed g (phalle £ 51 (MbS inogs adlllae ol oS 89,
390 scwS b (C8)F Gjgo oo S380e £l e Cad jd ()b pdiges b Gl Bolal Gjae 4 e
3 pie VB /A (clalol > aids YO loj p3 YA L/min oo j3 (63 paiges g0 5T (somw it i byl (gl ooliul
9 =IO LS)LAT dl.tbuyaj 9 SPSS 16 )l)Bl 3% )l oaliiwl lJ L_;)Lai Jul?u 9 & > W) Pl}ol ua% o )f).a 2D o) ajaw
58585 a5 )3 (Pe1-0) (5o gl S5 S ol S

2 Gl @3 5 YAYENF (CFU/M3) poolis L Gpage oo 13 (2l Sl (29)S )b 0n0le cnynien 3 (L3 gulis slaaidly
o bl 2939 (6 )blino byl (P>+/+0) Lod g 3leo 3 b b yiSh o515 ey g2 VAS/VFEFAY/DF (CFU/m3) olaiil
b (PM1o « PM25PM1) slee &l)d glgl oo o (P<o/40) sy 3939 (s)bline bl Blae &l)d IS g obyxSL o815
(P<e/-0) cils 325 (s yloline dlayly SsS0p0 )15 5 51 oo

@b ke g ond plulid sl i 55 9 oS i LSk (Sl clile plgie adlls cpl slaaidly I g S s

D903 (@lolid (oM o9 SIS 65 ole sl ]y 192 13 35290 lre
byl el dga (Sagll da g 5lan 1 salS srojly
FAE-PVS (EIV 1) P9 iy Sy pole oSl ol dlone

(A & VAR 7 - V5 V) [ ot R VAR /) of RETIC1 PR

iz e iy Sy ple oISl clagimo Cbligy kit 095 «ubliy 0aSLtsl s Cuiliy uigs 1) ki lS sgorils
Olnl iy exiz p (S psle oSl cuilige 0aSiils chame Cadligy (it 09,5 «odhos 1 Jige (elatal Jalse i 550 ¥
Olnl iz p iy (K ol olSutaly ¢ Sy 038l ¢ Sgie (slagsilon liios 3,0 ¥

Ol 06 it 3 K53 ol Ll s Sl 4505 ¥

Ol ey iy (S5, psle oK1 gt Sl 5 (S5dgmedl 09,8 oDl g elezz] else Slidos 35 50 0

Oyl iy iz (S pole olRuily cublig 0aSLiils casre Cubligy iz 09,5 wodlu p jige slainl Jolos Sladns 3 e 1) gm0 Dkt g3
Cudlags Al — iy S pele ol&isly — gl Obls —d e :uu)ﬂ
shahryaritaher@yahoo.com: S Sl cows SOPYYEYY. - F o ples SOPYYYAVOSS @ als


http://orcid.org/0000-0002-8813-2301
http://orcid.org/0000-0001-6080-8253
http://orcid.org/0000-0003-2889-8273
http://orcid.org/0000-0003-1754-2765
http://orcid.org/0000-0002-0412-3900

Q'Jl&oﬁ’&)l&wl)b)

TFAA Ul 13 3 roid S 35S 300 25 5 J515 (slsn 1> CtS BB b3S O3 eS15

.)1.’>u1 I) d)])bl oK 9 Cwgy > dhwy& aS u;ﬂowﬁ
e Al e poge ST () Wb D3 a0 wiS e
4,5 )3 o oy o (5 pme yd ALl g0 4S5 4 231,08 oo
(V1) 25650 )18 slad o yme ) LB Slower Cundg g (oM
LSdSage 5 ojhte adllas 3y90 oo (nnte dler
Lo Sbul casl gob died phcaw] jlan & xad e
9 Spls el g bais 3 Wige hjsel o g il
3 lgs sl g lew 4 Ml g ash Li& layl cwd
ol nfy e cams w5l odlatul e g pSels U]
b Jusg plsee b YL olas b ) plalame ol > sl
M Jols il Cynd st e Sl Cawl 035" slool
Oljyj ol oy 9 Juass 5 Sles ialS 4 e aSl ¢ bl
Pl Bl Yl (Yl p (1)) s
ol & plaboe adlhs 1V s dxels 331 oy 5 il
adlas opl )3 ol ply ol Cuenl Bls S o S5 o] ) 313
5 3 loa jd S BB LS @l (ST b s ol 5

o3 518 w2 3)50 1y iy 0 SS9 e )15

G (9
g5 3l b ey gadle Coge @ iagh ol
SS3gSae Giagh cpl 2 bpdisel Joe g (e
2N ye b D WAV lass Jle o Ky ol o
9 9 By g Jlad adlate 0 4 (oLl ye Cusdge ol
S g0ty Folie 3] 3 St B 5 A5 e 50
& Cyao pl 4wl Ol dgng0 (sl S8 Mg e 5l ool
5 S35 Mo S ) 9 By o Jlad bl SIS o
O oW S5 e 2 53 9 5395 e 93 b S po i |l
Slod 5l 6iges FA) oL S dg0d AF lass .y )5 Ol Sbuwd
@ adlas 3y90 DS e ()b Laee I diges YA 5 J21y

2250 b ySh sladises slaxele slisxlaige dlis) pj &0

4020

Sob Al dg2g bl s Sl 5 isgrs In
Sl (35 s sy s Wl oo sl sl el e S5
@l (V) Bed b iz SlaeuslS)lgySee 9 SIS (o
lsa 38l sl asls I Sy Yoome (PMas PMyg) (sles
5 T dlge came Slge lyd 5l (lod i i 3 ) Akt
S LaJgug flgs () aimipe polaibl 353 4 1y o Jusg Sl
dog)s dogpwgpy dosisl Jols a8 aiwa (goplsn
iz slagaiaib 5 ol (JIK )0 5 03 Loyl
5 il | Laswgflon 4 Cons plusl (iSTy aizun
5 Sloj 2 )3 Baos flamy (¥) ol Oglite 345 e U 50
BB oloojlil )5 b Jug lan <o ST 05,05 309 Ko e )
Sl yiegySae VOV g g sl 0955 o[+ ¥ 5l puis
Yoy 5l bls g Glals 03,5 (sl yiegySue WV —0A (5 SL,
hol Jolge 5l o Jugslo (F) siten g sl ieg)See
2 g Mblige plodle S5 L diuyp glabios (dlsn (5ol
Soyb sl e s sl 31 clea Sogl 5l 0-Y¥A
2 by b g g Cugby dod b 5l aome (sl
e 2 ExSIE 0) Wb ke ) laJugl e
551 eyl asle il iligy Il ilisee (sl Juss Sl
alS des 5l Siglee Sl b o 0 1y g Cgae
b ook gdaw ) Ly dsp )3 dprge slaundlS g S
5 <55 ey JB b 4 il Ned e gble eguan
SIS e b b e 3 e Gle ol clble
(5) caol L3> slo g ilan 5 ore quie Slusl sl )l
o Cagby Gl g canlial dyg (gloelSiws I eolizul
gl (Bl clad (clo Jusg flo sbrl )3 1) (oo (15 Lo
g oo g5 yorsl 5 lacs 1Sl (YU clale s (V) blei e
oladl 53 S5 g ol (sla 28Ty 5 i g2y slacisis
5 iz gacigie jop cage j (Sl sl 4gS WS sl
Gome oSl &5 cd S5 LB (A) Wsde gal>

soigl 1ol Gl pen g il glaglew

YYA



129 Ol I o )l PV 595

32 (S jy pole olBiils cole Ao

L4l

5 b len o Lbysh @l dises 35 5l Job b
Ol 5 e ki)l Jad ds > iy 0 SOSee £ )6
(@ 5 J3> laee jl 905 93 ole 2 13) Yoo 9 Gliwwej (ol
28,5 )13 Gileil 350

2bSh e ot & b L LSt Sl @iy
e YIS s S dlisl eSagSiage S5 (s )3 5290
Sk P L 5Ske awlie LV Jgi2) 35 (80> VF/P)
bl B3] SagSage s o J3b len > (CFU/MP)
Bl by 5 0ehe anlie Jy ol ol 1) g
BT xS gl 5 S slaa > oS L5 (mg/m?)
S BB glee @y IS 5:Ske 5 3 (i 1) (g)bixe (s L]
(Y Jga2) (P<e1:0) 392 )b bams I it J315 bams

@St IS o515 o oblae LS O ol b
cals 39 L L (MYM®) sle @l 4 (CFU/M?)
Sz b)) Casb) 5 3lee 3 IS e Jy (P>/-0)
b8l Pl L ks duliio Y Jgua) (P<e/+0) cudls 392
ool GMR olo cans py allas 3y50 SSD85 g0 (lon >
(F Jsiz) (P>+/-0) ol lis ) )l (e

Ao 2B 5 31 3 PMyg g PMys PM; (1 Ske duslis
Ao bl S e )l glad > Gl e S ol
PMys PM1) slae )3 glgl e o cpizmon Sl oo
dal) S3gSae b 5 J3h e L (MG/M®) (PMyg
() slges) cudly 2929 (5 loliae

D Jsio o el JSs S (g3l o)l] mls 4 a2y L
LSl Pl b Sle o (sobline (g)le] BB weSa
cdl adlhe 3y50 clabad 5 SdsSuge gl > (CFU/M?)

Yva

9 Qlise) gl Jad dw )3 (39500 )l 9 S (e x ol
oBwd b dm Jlo olo 23,3 B ole oLl 5l ole A e 4 e
Ab byt GlulS a8 cle lga pgleas
2 4aby YO lojcde jd addy (0 i) YAV 03 )0 (gl pdises
b Q395 48 (58,5 L5 )3 b (e b 1 e V B +/A (slaliols
@ dge bl )3 5 oS 52 3550 53 oo LB (6)b g0 ey
o fdae Jolge 15l Ly sl s pll ilale &g
e Cugb)y g Lo ale cwliblen glapel)l gyl pdiges
Bl Ol b)) sl g 5l (o)l paige il il g (S el
Uil oo b islejl 3y90 slalame 31 g ST (clga o
Sy VB glasyl jd adds Ve e Yulagu e 50,5 dtwan
5 oalizl b gy 615y diges olKied A3 plol (yse e ]
E9rd 1 8 (AMericantHAZ-DUSTE) cuwlio o1, Jl8
PMy @l cdale s 0,8 lga ()b pdiged (5 pSdiges
adllas 3590 Camax i sl 23,5 31 MYM? sy

e bzl b, 5l Sl slp b eolatul

2 S 9sSwe Vo r) dealiSglSs Ssgn ) Bl ggu Sy
bdiges Glasuie ()l paised 5l Gu (V) A oslatwl ()
4 olitul 3)90 BligouSizn i slacdy 5 cdlal ol )
4SS hls g Gle dase Bbp Lyly 0y
SIS bl 5w,y ol celo YA Sde 4 g 0a Jaiie oKyl
S g 1085 8 oKl ax > YEEY g5kl
i gjled (CRUMT) oy aditenn oy 4 Bl )
5 Bl o 5 odlizl b 4l 15, (clasySl s
b pasuie (olerdan asuis glagby)

9 SPSS 16,1381 £ 5 5l oslatul b (bl gols Julow 5 4550
5 S8 Coso Sugmoe omlly JSug)S )bl slaggel
2 ol (Stwod cupd jl bysie Gu bLI () p caa
W ool doyd A0 (g ylolize pdaws

1, Air trapping

2. HAZ-DUSTE

% Quick Take

4 Tryptic soy agar



Ol)Son 9 slaw ,aj TFAA Ul 13 3 roid S 35S 300 25 5 J515 (slsn 1> CtS BB b3S O3 eS15

axdlko 3y90 (LSS0 7,15 9 J&15 (Glgp 15 U S i (Jlglyd 21595 ) Josa

T gl 1> slgr S ey 3,
o yd Sl Joyd Sl
av/a Y OAIY YA V> S sl )
\Al ¥ ooolsls y
y/\ \ sy Y 995 95 5% yias] \g
FIY ¥ poySk 4izysS ¥
N2 v site Y 55T6S LgS oS skl o
Al \ ot Y5165 oS 58 shiblisl 5
A1 i Sl ! %
A ) #Sbg i A
ARR FA AR £A JS e

So5ue gl 5 31 (e1g 53 (CFUIM®) S B lao 1,5 5 (1l 551 o0 )l ik dumlio Y Jguo

09031 doms shro Bl il oSbe wilbe Sluss by poesay
9 oo )b
P=-/e Y/o0 VA . A Jsb G rSL ol
" K . A b (CFU/M®)
P=-/\ SANY AYV/A- YV0/00 FA Jsb Gl 1,5 S
va/se V- F/AR ov/s. A ok (mg/m?)

S35 s 81s 53 o3 g Cagh; L (MY/MP) ne 1,3 5 (CFUM®) tag 581 IS 0515 b3 -F Jga

(%) cagb, (C)te Gl Iy y¥io
F=—\-v r=—-/110 r=-/-A (CFUIM®) 5 5L o515
P-./vaa P=./vsy P=./rav

[=-./-y r=-./-sv r=\ (Mg/m®) gheo wi,d J5
P=./Avy P=-/ova

olo o 2 axlllan 390 S350 Slg2 3 (CFUIM’) (ol JSL o )l (pSile cmnlie —F Jgao

Sl ogejl amid e Bl ol Ot i oS dges Sl olo

ol Sy S
VY - [0A ¥ . A o098
b/sss vIvY b . i S 3!
- IYA -1y b . 1\ HEYeS

P=-/avy ZARNS VIVD b . i oyl

ARA VIve b i ]
VEEY -IfY \ i 8
N¥-A YIAY v i ool
SIS+ v/a- A 1\ wdaw!

D90 Yoo robw dod dilo LD SuSTy waned bix

YA



1WA Ol o o los PV 295

32 (S jy pole olBiils cole Ao

b o g1 S395 340 glg oS il (CFUM®) Ly 581 01 4l (5sfleo dnnglilo -0 Jgo

&bl 903 dos slhro Bl 5l oSl Jnad goesy)
oy JBw S
P=-/yvy - Ivy y/av e S5 ol
/¥ LAG 5ol
12
P<0.001
10 | /_/H
8 .
P<0.001
6 /_H [ ateK]
P<0.001 I T
4 I
2 .
0 - =
PM1 PM2.5 Ln(PM10)

S350 4B 9 J315 43 (MY/M3) PM10 4,0 g PM2.5 PM1 (ke dunliio —Y 13905

Slop g e YIS s S il bSosSage Sl (s
P e eSSl Mbbie egS Syl )l
Orxed Adg (LBl g by Jald ol adlas
Sk 4 Bh oGl Jolie oSl slaeyS
9 (CoiomelyS laguSsS)  esS S yiel pesS oS ghidlinl

St (Cote p)S ladul)  po Sl
i Wlgi e (g Cungy (b ol (lgie S oS shlin
LS ol 48365 50 ohg 4 1) bacdsas g by ylow 5l (slos s
sbacsgis sbul Jolse j1 (o olgis 4 po Sl 4)ys8 Guieen
5 SUN (V) Conl ods aslis 8548 3 ogad 4 (Sliw,los
ool b slib 3 e glas Sl o5 Kol oLt ofylSan
S 9 g oS shdlinl 5 (Cue p35 G Jawl) po Sl 4i)sS
il Huang mls 3l y .cwl gillae adlles opl zols b
< 039 okl g (o895 skl J3I> Lz 13 39290 (581
allas b ls cpl &5 0,5 (5395 (M o (slogdlly s

BUVATY)

YAN

o ds SD8000 40 &S S48 o lacigie GAb 4 gl yd
Fobg D)8l BS395 000 53 &5 SluS &) s Ny
aliyy cublie S0 0 sl pbol Gldles o (V) cul
P i 2bySh Goipl bwgie (nlf 5> (LS395000)
s9 Wlig) Eablye STy 13 48 SIS 551 5 550 3k oS35S
535 e Joo 1y by ol ) g a b S il
2 28l i op b a5 o i ol adlas gl (VYY)
Cuto p5 SlagsySh 4 by bS3Su0 g 5 S35 o
Uil pegas pBorrego gValentin cldlhs b &8 coul
Mahdi (30 ,)F) 5l cislae laailbuls g lagas,l 31 (slen
)l adlate (glgn ) dplen slac xS wyp LSEhrawi 4
Slop o U cute )5 (slags Sl o bl > (g0gms iy
allas ol @i b o (V) witan 5olshd (g Glinye

2 Cutop)S gl Sl i (oyp ol ) Adle guwen



Q'Jl&oﬁ,&)l&wl)b)

TFAA Ul 13 3 roid S 35S 300 25 5 J515 (slsn 1> CtS BB b3S O3 eS15

Sl St pdaw p YL A Wlaslsy 5,155 (VAYA) e
Maw Cuwl o sdalie Jlw p,5 laole 0 lga 3 24350
L oS cunl odls plis (lab @igs 5 lp 3 35250 oSt
@B g Bb ol 5 oglite pldlae sble 4 42y
lie p Caol odd oamlive ylis) 0 a8l slaay oy ieS
OB g Bl oyl ey (ke b gy @l
Cagby g womubw 43,0 Yo/AY 5 YW/¥A iy 4 SHSpe
il e dopd YY/F o YE/FSoS 000 )8 9 U530 slop
2 6SL ool xS (Yo o) oh)Ken 3 BOrgu asllas o
CRU=Y+) L <y a polod g gl » ol (e
S g s Cagby ke (! . saalie (CFU=YA),
3 Hhde o g gxe (6ylel hte  Ssumed {opiznad D b
2l b oS 05 oanlie g8l slaai b VU s gy 5 ol
ST sy s Casby 3 b S s Cillas ol adllas
3590 sl gL dluss < opl  0gMe (YY) Cunl oads S5 (6,58
2 ol cwl adl ol s cosb, el Ll
S Qo Slop ) & B loa 5> g Sl Gl s
b lad o ol e Gl adlas gl 4 dog b !
e Sl gl Gl o b e BB S e
d;]a;.l) J);A.Q(o C)l> 9 J>|.) m L (PMlo ;PM2'5 cPMl)
aoly jd Bleo @l o jblie dlayly 3939 )00 3939 (5)bolixe
adllas plosl (loj g Lulpd 4y o Jusg flons lgil g glise (g2l
osddploul Gldlllas jidw 50 Ll )l (St o)l )50 Lo o
& diusly dpled  (Sigden Jolos 5 slee @l dliws L W15
5 Sylows £ cigrd i L]y ol o8l ol g ol
Aer 5 oS gladlas > (YY) Ml gshw sjlsh
5 ol ol blosuzcin |y b fuwg lan b slae il slass bL3)|
2 G838 by 3l Slodes iz 0l LS og,50e L§>9ﬂ
P s 39S b polhe (b 5l g d9die S S350
5 Foan wgd phaw) Ol 1 IS 5 drwg Jise
4 slopg dag W cplplo Atus anlse (g GUK] § Slpss

2 03yiS pobo & poyShayeS uin )l Cllas oud el
ol 5 gy ol (S 3 Vgen g 39800 iy S
5 GOrny [(VA) 3gi 0 il 505 Sllas 5 bl bbke
slobaoe (lon > de2g0 gl ugilon pp 2 ol Ken
(CFUIM®) $Y8) b A oo |y xSt o515 olise (soSme
Oezed D) Gplie pils adlles gl b &8 (VA) W )8 i)l58
Cbdpdises sy L olKea 5 Mentese adlae
Slop 3 7B g 5SL e s (slals S5 Anderson
oS (V+) 350 (CFUM) YVE 4 YAY L 1l 5 & (o) bagmo
5 Nevalainen g sV adlas cpl 5> odis (g pSojluil lao |
Ol S350 ) gL clale ko a8 adl > o) Sen
Cad Vo Llis 3 188+ (CFUIM®) boasls & s il 99 51
clle (Vo)) o,Kea 4 Shilpa cllee 3 e (YY)
DB 55 5 WAVY (CFUMM®) awjne slis 31y 55 bas Sl
ao ol & (1) wibe WY/EY (CFUMM®) ajio Lo
b Gplee pols adllae b
2 @bSb bk cp i Slo adllae cpl gl (ioren
Sblog a3b o slosbl ) Blae LD Hb i 5 ole et
L pSle b oaalie Jlo Gilie Jgad 3 bags S olas
Jgad b (ybline gl (Jg 0392 5VL ol Juad > 2Ly
s lad clga 6yl WSl pSike sl diliseo
b+« (CFUM®) cusligy s olojls eogainy e ) S
2 g Veer (CFUIM®) L)) bl (390, e g
oSl clale Ske (WAY) )Kon 5 o )lis sadllas
Gl g Jab 53 5 Sl (slls Sl Jua > (CFU/MTY)
g sl plEon pils addllae gols b a5 a5l o lade sl
FoS Gl > o Gl Juad )3 & 2905 (g S donsS g5
adl ol g sl L shle dndl ghly 393 A4S A yes s
239250 Syl s )l (iSgSue 5 (2T Cuols
Saw a8 Wl 5155 oKen 5 FANG b o Liliel loa
I Gr b ol b ot 3819 0k 0 st
5 Bovallius 4 ()aav) Sehrawi 4 Mahdi ssle @llas

YAY



129 Ol I o )l PV 595

32 (S jy pole olBiils cole Ao

adllas Og'l Jgf\/.) Oped 4y 3).5 )|)§ 455 Dyg0 (£ (44> Lijge
B 9 I3 e 90 0 oL Sk @l (S5 6 uSo0jlul Baa
b ploml iy b GBS 395 Mo

g poE
01 plogl olass 4 YOOV -0 dabipbl 85 b winye K3 pole
9 Odgtae Sl 1 3gs (S8 5 S5 ilpe Bty
LY u.sL,.S dod g w\.x.eg IR &«39[&» C)T p Yo OL»L;.J&)K

Woles e el Mdges (o) 3uixs pl (gl )

Sl Sl
5 Bl Dl Szum a5 Wb o pMel s Baiw g

2 s il 9 3,13 325 55 & bgsye (bjgel slalamo

Adb e 1y isu cpl

S 5 domi

LSS upe 30 e (581 psmls b ol s
oSS gyl @B Lo 3 5 ke VSIS s oS gLkl
Sl g akals b 3l5T (clon slapunslS g o b wlos 39
ooang Hle b ool goed (il Jod 5l (oMo 59y 2 pae
biye bl 5 i)l (spme Gsie slagslon bgyS
5 s ol 3 okt (pSojll e a8l & dogi b o
Ly 9 (S Slakaes )3 Cullipy Sl lojlo 3)lubl
095 (9 vl & 25 b g cul S (0 -CRUMMY)
S e 31365 oy 78 5,8 &S Ll 5l g 8368

alyd S Can ombio Oliged Cawl oo 1,5 o loid b
@ LSO ae agrd Cunl iy pisred DpS Gjse dpler

) gy pSb ingh

&b
1- Shilpa BS, Pallavi R, Sindu BS, Mahima MR, Sowmya G. Assessment of bio-aerosols in outdoor and indoor
environment of schools: a case study. Int J Em Technol Adv Eng. 2013; 3(6): 131-7.

2- Burkowska A, Kalwasinska A, Walczak M. Airborne mesophilic bacteria at the Ciechocinek health resort. Pol J
Environ Stud. 2012; 21(2): 307-12.

3- Dehdashti A, Sahranavard N, Rostami R, Barkhordari A, Banayi Z. Survey of bioaerosols type and concentration in
the ambient air of hospitals in Damghan, Iran. Occupational medicine quarterly Journal. 2013; 4(3): 41-51.
[Persian]

4- Ghosh B, Lal H, Srivastava A. Review of bioaerosols in indoor environment with special reference to sampling,
analysis and control mechanisms. Environ INT.. 2015; 85: 254-72. DOI: 10.1016/j.envint.2015.09.018

5- Bhatia L. Impact of bioaerosols on indoor air quality-a growing concern. Advances in bioresearch. 2011; 2(2): 120-3.

6- Mostafa M. Concentration and size distribution of biological particles in school classrooms. ADV PHYS. 2017;
13(8): 5085-5091. DOI: 10.24297/jap.v13i8.6339

7- Heseltine E, Rosen J. WHO guidelines for indoor air quality: dampness and mould: WHO Regional Office Europe;
Geneva; 20009.

8- Huttunen K, Hyvérinen A, Nevalainen A, Komulainen H, Hirvonen M-R. Production of proinflammatory mediators
by indoor air bacteria and fungal spores in mouse and human cell lines. Environ. Health Perspect. 2003; 111(1): 85-
92. DOI: 10.1289/ehp.5478

9- Perdomo de Ponce D. Contaminantes aéreos y sus efectos en pacientes alérgicos del Valle de Caracas. Gac Méd
Caracas. 2009; 117(4): 274-313.

10- Harbizadeh A, Goudarzi G, Salehshoshtari F. Investigation of microbial quantity of indoor and outdoor air of
selected daycare centers in different districts and seasons of Ahvaz. New Cellular and Molecular Biotechnology
Journal. 2018; 8(29): 78-96. [Persian]

YAY


https://doi.org/10.1016/j.envint.2015.09.018
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.24297%2Fjap.v13i8.6339
https://dx.doi.org/10.1289%2Fehp.5478

Ol)Son 9 slaw ,aj TFAA Ul 13 3 roid S 35S 300 25 5 J515 (slsn 1> CtS BB b3S O3 eS15

11- Shams M, Shahnavaz B. Evaluation of antimicrobial activity some of marine Streptomyces sp. against three plant

pathogens. Biological Control of Pests and Plant Diseases. 2017;6(1): 73-82. [Persian]. DOI:
10.22059/JB10C.2017.206254.153.

12- Lee WK, Young BW. Infectious diseases in children admitted from a residential child care centre. Hong Kong Med

13-

J. 2006; 12(2): 119-24.

Masuda K, Masuda R, Nishi JI, Tokuda K, Yoshinaga M, Miyata K, et al. Incidences of nasopharyngeal
colonization of respiratory bacterial pathogens in Japanese children attending day- care centers. Pediatr Int. 2002;
44(4): 376-80. DOI: 10.1046/j.1442-200X.2002.01587.x

14- Valentin N. Microbial contamination in archives and Museums: Health hazards and preventive strategies using air

ventilation systems. The Getty Conservation Institute. 2007:1-26.

15- Borrego S, Guiamet P, de Saravia SG, Batistini P, Garcia M, Lavin P, et al. The quality of air at archives and the

biodeterioration of photographs. Int. Biodeterior. Biodegradation. 2010; 64(2): 139-45. DOI:
10.1016/j.ibiod.2009.12.005

16- Mahdy H, El-Sehrawi M. Airborne bacteria in the atmosphere of El-Taif region, Saudi Arabia. Water, Air, and Soil

17-

Pollution. 1997; 98(3-4): 317-24. DOI: 10.1023/A:1026468510681.

Mirhoseini SH, Ariyan F. Quantitative and Qualitative Monitoring of Airborne Bacteria and Fungi and Their
Relationship with Environmental Parameters in Two Selected Primary Schools. J Arak Uni Med Sci. 2020; 22(6):
242-51. [Persian]. DOI: 10.32598/JAMS.22.6.5931.1

18- Koneman EW, Allen SD, Janda W, Schreckenberger PC, Winn WC. Diagnostic microbiology. The nonfermentative

19-

gram-negative bacilli Philedelphia: Lippincott-Raven Publishers. 1997: 253-320.

Gorny RL, Dutkiewicz J. Bacterial and fungal aerosols in indoor environment in Central and Eastern European
countries. Ann Agric Environ Med. 2002; 9:17-23.

20- Mentese S, Arisoy M, Rad AY, Gulli G. Bacteria and fungi levels in various indoor and outdoor environments in

Ankara, Turkey. Clean—Soil, Air, Water. 2009; 37(6): 487-93. DOI: 10.1002/clen.200800220.

21- Nevalainen A, Jantunen M, Pellikka M, Pitkdnen E, Kalliokoski P. Airborne bacteria, fungal spores and ventilation

22-

in Finnish day-care centers. Indoor Air. 1987; 87: 678-80.

Bovallius A, Bucht B, Roffey R, Anés P. Three-year investigation of the natural airborne bacterial flora at four
localities in sweden. Appl Environ Microbiol. 1978; 35(5): 847-52.

23- Dastamouz A, Rahmani M. Evaluation of Indoor Air Quality in Different Hospital Wards by Bioaerosol Sampling

and Particle Counting in 2016. J. Occup. Hyg. Eng. 2018; 5(1): 53-60. [Persian]. DOI: 10.21859/johe-5.1.53

YAY


https://dx.doi.org/10.22059/jbioc.2017.206254.153
https://doi.org/10.1046/j.1442-200X.2002.01587.x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.ibiod.2009.12.005
https://doi.org/10.1023/A:1026468510681
http://dx.doi.org/10.32598/JAMS.22.6.5931.1
https://doi.org/10.1002/clen.200800220
http://dx.doi.org/10.21859/johe-5.1.53

