[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

et el e
\Feo };\g: Y GJL@\: N 092
sl ISSN YAV 51 (S35 2SI ISSN YV #-4A+ ¥

%—’MU BL COVID-19 o*IRI g-av:’*ﬁ ot
@20,1001.1.27170632.1400.14.3.1.2

kel 85 57605 dezes TFOL g5 deses (g, lon L

Ol Ol sl g5 oS ¢ pwidige 0 dSZils (Ol jas pwdige 03 Sl )| wlid S (g gmiils =)
Ol Ol e o031 5 ol&ENs ¢ 5 ke 0Ll ¢ J oS g0 5 Sk psle 055 Lokl -
Ol e ol ol olislo3T ol cods 5031 o8 5 ool aS J 8 oledbs elfilejl a, Y
mdoroudi@tcd.ie
VP /OVITY 5y el VF /Y s sl

\—\/\ W

ol

w}ﬂj.MJﬂuJb‘ﬂu6)“}43\.:&)}[}'6“5;5fjwﬁu&uéjw‘}nbuwjﬂ}li};

SARS-CoOV-2 JLd lulid i Olags 53 1l el 0L 53 ally 5 COVID-19 > 5o 45 SARS-CoV-2
cuwélﬁhj_&ﬁddea_Q\ﬁb)b CA}G&MWJJ.‘SL;A :\?Q“Q)—&MOL{:MJJJ b.)m.ﬁ)jlﬂé.f
osmes JUal et U el San 5 d b, B g 3e )3 SARS-COV-2 o Lles 5 aslo Lis ol o

s il sba LS S (S S e a JUESH 5 0Ll ¢ e 53 SARS-COV-2 5 gy il g o

53 sdaze Sladllas Lol el 55158 COVID-19 as M Ollews 53 (gles 1S sba L;i)ljf NEC V"Db

55 COVID-19 ¢ 4 oLSens 5 e 25 53 el 25 W15 o OGS e (65 pmncg) ol ol
Sl oddislgily s Gl p g o S R05 b analis 53 gy ol b atdls Sl 5 (54 bl
e S 2 @Ol sdalin 5l L5 ania S s ) OBl s 54> 50 SARS-CoV-2 e v a5 Ll 55 0 |5
COVID-19 (5,5 aan J 25 sl ML V.:-\MMLS)QLJJPJ Ol Coaal il andllas cpl ys S slalis
o O aal Sl s 3 OB St 5 G sl 5l 3)sm slas S 5 W JSSs0 Sa) 2 e

Ll 0l S 0l aes i I Cblas

SARS-COV-2 cly «oMBB  us s 650y el s ina (6550 skl 15 dS gLl


http://dorl.net/dor/20.1001.1.27170632.1400.14.3.1.2
https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"\f" };\g’ Y GJL«‘:’ NY 693 ¢ ;wva" _J' d;.q.‘ Ua.u"

esris A5l e e 5y Ll Lsls s (e
(Tang et al. 2021) aS fizw |

Ot dal -t (olay ol (b g5 (b 03
i3S e (sl Ol Lan YO 45 das s
G S s il 5 (S5 55 Jlel AL
Sdiee edalin S s Ve LA lis 5o
ol 53 3ume Sl ((Amoah et al. 2020)
g534e 53> SARS-COV-2 & Wles S asie Lis
L ol e ol opl Yol 5 ol ols, LG
SR nl b A il ol es Csie b
b ol S e Ol 5 S
Asl,lS 4l 55 COVID-19 £ gt vaj;
Ahmed et al. 2020; Baldovin et al. ) .ib
.(2021; Mousazadeh et al. 2021

ol Olsean OB oo 65 5) sk
Fom Canda o oty 2ol sl Ak
sdes sbas poete LS I APt L PO
o e s gl i is
Schlosser ) cowl olad 5 SS5s)sm LS 5
(et al. 2001

e S el s ASL oL
o S8 sl 4SS el gl sue BB
Slagsbon m Fes 28 S5l syl ol

Cob Al oley A sl Ll s

Ao

WHO: World Health) jle> cllig 0Ll

4> 434S |, COVID-19 (Organization
35 s 3Uonsl SARS-COV-2 s vy i s
Sl S aar ol 5 o5 5 S
o=l alen S Sl S 08 s Sler
s b 5l g o Jlgr ¢S
ol Goidiaze 355 S 51 oL O diazis
Lo 2SSt it o S glaasy o
S 25 pds Sl 0Ll Ol g
die B s slaobe 0L 4 il
5 ol Oles i blis gladisdle
ol il W & Sleys 5sls LS
ks e Jles sl i 5 Obeys STe 5o S
s bl 1l anln o als Ol 8
S0 slusiS el s G F 5 el
e B I S P IRy WETE
SARS-CoV- Lu g a5 Las s i £ ks
e s gl s 53 sl e 2] 2
Wl bdas e 13 50 e 1) 0l ks
5 Gl WMo 51 as ik l1s COVID-19
Ol 53 glos xS sbas 55158 olaws e
J=B i ol pesde b oo xS Ololew

\_a.,l.‘.';_‘.._h&_aw O 9o oaj_ﬂ :\J_el)l &@}ﬁs


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"OMSU 5o COVID-19 g 55 preeds Coetl Ol Ken 5 g bx"

sl ;ﬂw).s La s S aen | Q_;\J_é
o2 s—atas QLSS Cdl Laim i 5o lols
23 ol ke e 5 IS Slis s
Jle Jlazl 51 S 5 clanls $ols e
o 5 ol Aol Ol s )l
el Y14 Jlu 53 Sler ilig Olesle .ol
JCL;,,)-U_A;;)L:@V Bl ass, <
WHO. ) 1S o e3lizal ¢ ke 4z 03 T el
(2019
sl 5 Of delLlS aias w0 3L pl ol
S5 s adlie ol s aS 5l (ool el

38 0 o B s

098 g Ulgis 4 NS 9 ST (S350 -
SARSCoV-2 JGss!
3 Ladlvslen Sleddaldss OABL 5 ol
5 abess ol el Sss 5 el 5 olbs
SARS-CoV-2 o5illy mla 5 5Sms slailazsla
S P B WP U W % S SR TN
— b sl A S esil Hsba onl sl
Wl e ool arss 4y s s S340T 3505
(O JS2) ezl ool gls a5l e

.(Ihsanullah et al. 2021)

3y e ol JLabl C_J.e Saisy Sl
.(Asghar et al. 2014)

Sl 1y s jaass Olidss Ol CsiS L
Sl sl e B, arw s 4o SS
5 Soslaea JUbl s g s ¢l oS
g il gy S an L s S i
e oyl 1 oomas (Matrajt et al. 2018)
Hill et al. ) amax L5l Lacoyis sl ol
ClaSiS 51 ealiul L b o oslizad (2021
SoS e 2 cpl s 5 2Ll iled e
e S5 sedl (Wang et al. 2020) 552
Sl Glagsls o Jsene ssba iames OBLLL
e b slaed VT glsil 5 Sl 2
Choi et al. ) 5,ls o Lbs QL zedw (<l
(2018

(RWlAz) Joue lolid 51 e B cnl 52
OF 1,31 51 (il plonil 4y plaB1 015 o ¢ 555
3 0l b aS (6,505 5l 3l s 03,8 dilats
(oo il ar s K e gkl B Liles s bLS
23 s At e ) el e OlsS e
(D’Amico et al. 2020) 5,5 .S 5 > axsl>
Sl gl ONBL  pns (655 el 0l Ly
e o3l 5 yba COVID-19 ¢yt olKens s

.(Adelodun et al. 2020) .|


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

"\f" };L; Y GJL«\: NY 092 Lém-?_j d;‘i‘ 41.7.90"

Infectud dnimals

Hespital

Airpan and Seapor

3
B TAl
W
Ayrermal Fam

Guarantine Gentor

Solid Landtin

- o)

E=s )

Yo
o o
-

3
Inadequaste Wasta
Handling

o

+—— Wastowalor —p'\ o

M -.\_Hd- Witawatar —P“-

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

Wastewater

Leakage from Sevage Fps

.(Thsanullah et al. 2021) o1 sl atesw ;5 SARS-COV-2 ¢,alL sla s @b =) Jss

oo

S 3 SARS-CoV-2 sli S 55 o 51 S
St ML sl Sy o ol o ol lass
Amoah et al. 2020; Thsanullah et al. ) s,ls
Slas S sy L il (2021
A e I sl ((antagonist) s SSIST
SARS-CoV-2 Ly 5 coul S OIAST
Ihsanullah et al. ) 5,11 J..JL WT s s
(2021
BODS5; ) slerdsm ALy 505 S|
s> 05.5| (biochemical oxygen demand
s (COD; chemical oxygen demand) L.
31 (SS; suspended solids) 3 lxs dsl> 515
sl clS aew gl jastls o) tege

L AT sl 5 Gdre dials 5lpe oS 45 o

LSl o s oy g aS Lles S 54058 Sladlas
Jlss Olssa Gsis AL 5 O > Lawsia
Ahmed et al. 2020; ) 1ol 3L Jl |35k
b1 ¢l — s (Naddeo and Liu, 2020
Sl s Ol 0 UL ASL ladibraias
Ihsanullah et ) L5 a5 S Las 5 Jlas! o 54l
.(al. 2021
03 s ,S cadises Gl sy Olojen 55
St il s el S e S
Al s ci b gl igr sLols
JSSU-F oY G [ (Amoah et al. 2020)
Sl s ds laonlol o 1) Lur e 0)
SPEPNELL P S P RE H

S5 sl s ,158 (Izquierdo-Lara et al. 2021)


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"OMSU 5o COVID-19 g 55 preeds Coetl Ol Ken 5 g bx"

SLaS 50 S 6 Seslll oMol Ll aias
OBl Glradal s = 5 G2, OBL
2BV el s TG0 Ol
VL poslie ol sl sls =i (Y JS2)
sloloT a5 s Llg . SS 5 COD BODS

s wliadal 5,5 55 SARS-COV-2

.(Nasseri et al. 2021) AL Ol ,¢5 O g

Al ol 40 .(Nasseri et al. 2021) das e 0L
S Al e DT 53 a5 se (T sl 5 e
Cladloes 358 0 Cd S5l 4 aS cws
Al e s s 005 Jd o pe 5038
J—Js s 4 (Barcelo. 2020) L3 55,
dibe e a5 DL 5 (6 ol

4..&67.-‘5)5-}6:‘5)}): b SS}COD BODS5

] B 06 cpr 86 e
T’g 500 - [ | sz;.ﬂ ‘5}:‘ a3l adal
n O Vj - 4 has
o
2 400
S
O 300
4
;é* 200 -+
5 100 -
")
\2\ 0 - . m_\ . . ’—._‘ . . -:l_,
:\ » 7 7 o H
i 377 ;_5 ' !.: s g_a
N\ Q,ecb %06 S &Q & &

(Nasseri et al. 2021) ('.3 Yoo led d“/."." é/,,.i ‘;}\J@S o g y’jkﬁ‘llé P CSPW- Iy ST 9 S350 CJL._‘.:SJS -Y Jg.&

Naddeo ) JUs s <oie SARS-CoV-2 1.0l 0
.(and Liu, 2020
el sl slaassed 5l ol mls
Sl o3 Y osled dlbtadal ekl (5ol
WJl= =l b s ot SARS-CoV-2 ol ]
S b S L ekl (st s Ller
e Lol gad ol S sls OLES (glazia g3 o0

=, ol mesdle (Nasseri et al. 2021) s 4

33 o S A G2 ALL Sl das s

el AL 3 ekd (65T mer OB W
A el 93 (lazia 93 050 S b (63409)
slol,l @l = PCR i, 5l eslamwl b (1) e)
LS (ol esde sy ke SARS-CoV-2
S e A | edbekal s 2 el slen
W ISTIPE )RR ST DRI P PR ISP

Sl ba sl ol 31 g S ols QLYY


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"\f" };\g’ Y GJL«‘:’ NY 693 ¢ ;wva" _J' d;.q.‘ Ua.u"

53 sddaial 5 edddaial CNSL glad sl o
ol 3 asdlas 5,40 | (Louisiana) UL 5540 o s
VO 3 & 5ed 53 ;3 SARS-CoV-2 l.ol,T . dsls
i oLula PCR Gleslanal L OMbU & sas
.(Sherchan et al. 2020)

Lok 50d BYY 48 35 35158 LS ligkos
S (a5 & 5l asgas 52) °J—~36)ﬂﬁvr
S e e S Gl
SARS-CoV-2 sl.ol,l | —— (Queensland)
4 a4 L .(Ahmed et al. 2020) Ws s s
dops Ve ysba Jsene sla S,y cOldlas ol
LSl w4l s cad B ey s Bl 6l
NGIUVE I WA e aslsl 53 aS 55l L sla

sl glaslbraias od Coolin Gy sds
Laasbiad ad ool ad |y sl (6h5 0 5
Barcelo. ) Lab Jled sla oy 5 5> Ll g5 o0
2020; Lund and Renne, 1973; Sherchan et al.
(2020

Gl ol Sul58 gladlas s (Jls Ol poa
S HCoV-HKU1 3 HCOV-229E a5 33 «S
53 edia La s 5L S ol Bl an Glas
sl ] SO L) il 5 biosolid B
sl Jondly gas U ke 48 conl sliaias

o >cle c}}ll_i\ ) .1:.:;;.&! )‘ obli- QLA)L.,.:

s Al OGS e TY 0L LS
L ol et ol OB w51 sldagioas
Ggad plas oS 305 0L Ll S 38 (65T e
C—ie SARS-CoV2 (g1, ol A5 sla
S S W5 S a8 T copl el 5 sy
e ekl OB & gal i 1 & gl
SS1y lasD PCR b3l s ol
Waurtzer et al. ) 4255 Code (Gl ady (Slo i
Sl =S v Ol 53 (5,553 55,5 (2020
sddaphal OMSL Sy gy s b 45 Liles S
Al st s OOSL glak gl 4 S
.(Wurtzer et al. 2020) ol S
55 5,\_.;6,)Ttv, OBl 4 gas 55
2 S8l Nl Sl aial S slagass
33 glasia 3 050 S b 08 csr
SARS-CoV-2 1ol (gl s (1) v +) s gas
sl 33 o=l medle s ke PCR LS
o= W 33 5 AS L S dS Sl e (s 2
SO b s S slsle andl L S pie s
2 on @l s A osl e lasia 53 0553
4 gas 95 laad a S sl LA Lad gal RARES
AS L el s Jaded s dsly Sl eddg sl
(o=l e sdle .(Nasseri et al. 2021) 5, Coke

SARS-CoV-2 lol T s 0 Kaa 5 0ls 2


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"OMSU 5o COVID-19 g 55 preeds Coetl Ol Ken 5 g bx"

g oy o=l a8 el sdd asile ioean
el Jlab g gie 53 Gl sles L3 5u, F ke
ol bl WG OB s Olmen 55, ¥ G
03 ol s ((Van Doremalen et al. 2020)
AU Sl eslis ol (COVID-19 ¢ 5 s oL Sin
Sl L3 sddagias OMSL 5 sdiiaieas
camalr 513 eled gl gl A s3usliS
Gl w5 Jlm o la,y 5 i8S s o5 e
.(Nasseri et al. 2021)
SARS- 5,50 53 Sledbl O,Ken 5 L8
PS5 03,8 ang AL 5 Ol s COV
g s by Clda sy sl S LS
Gundy et al. ) (V) Jsd> 5,0 Koo I sl 40

.(2009

S S 00 Gadipe oalinal 555 Ol psay Kl
sl Ll sdmte VLI 3 OMBL aias
.(Bibby et al. 2019) .|
S Ak j5 el ie OV 1SS s
4wslis SARS-CoV L SARS-CoV-2 1l 4
SARS-CoV-2 45 a5l 55 olidms .ol ol
=5 Tea 53 dee &IL3 53 SARS-COV 1sle
.(Van Doremalen et al. 2020) b . 3L
Gl 355 )3 S350 Glosesls xS
= ol 5Ll syl 5555 of 3 SARS-CoV-2
el 5Ly s ST s Gas s 53 el &S
ML 5 O s el alin Lo, Jlaasl s
9t b e el 33 Yzl 5
Glos b 25 O s eddasnllas SARS-CoV

R )‘J_iL.!. )L;_M»J. GMJ';L:J: J’J}?"‘”‘L"J 4.?).}?

(Gundy et al. 2009) 5, e HMBL 5 iy ST 43 SARS-COV sliy ol =V Jgd

i Sl ek ESA Y O b WSS O eas WSS O el A adyl ol o b adgl Sley  wsps

TR ok s ok Al

o g 453 Y o g 453 Y

O S 4 55 YV ot a3 Y esede a5 ¥

A Ve 'Y

v ¥ HCoV

L SL e tws Sson &S slbadlbiaias
BE) J_w_jj.ﬂ J.:_i_.:.j JJS 6)[...?-‘ LM}L-;“ Cl}u\
oL as Olsmean L OB wdal

Thsanullah ) 555 o) o S35 4 s o5 JL

23 Glee D3 s Jes STl ol L)
Slad ey Ol SHLS 5 Gl b =l sle s
)l esleul “HS)‘,LAJ.}CAM‘ LS)JJ‘”‘é uwb


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"\f" };\g’ Y GJL«‘:’ NY 693 ¢ ;wva" _J' d;.q.‘ Ua.u"

oS e 5 gl sl sl s
> 0 S M5l 5 of 43 SARS-CoV-2
Sl 2l sl =Sy Ll bl
oAl edomn Coabe w5 Ll Jpde
e 5 Aol gla S, ol (ol
3 A Gl & e 4 ke 5 G slasl
Sosre s s OOBL ek sl oo
.(Hata and Honda, 2020) .|

sl s SARS-COV-2 Lol )l yasis
S IS (LSS @b Sl edes b
STy Al PCR s pne sl oy, lold
(RT-PCR) | jorkom o s8xs o 55, Slopums
5,8 e ebxil el (dPCR) Jlios PCR
=53 el i 58 G b Sl el
.(Corman et al. 2020) .Lﬂu.a o 4 9,09

Ft s S1OIT S5 S pe aii
el 5t S el s ol

$ilweslal 6 B3 1A gl &5 Lweslal =)
055 =33 4 OBU laapos il
LS oSS SARS-COV-2 sl.ol T (g .8s 31l
RC [y V- P P R 4

TEE VT PR TV RS S
03 o geedes a3 Y gl s LSJ}T@“-?' 3

3 Ll Ol ey 5 5 8ls 13 sy

3 deol s s sl s 3T (et al. 2021
53 Ol Sl merme 53 ONSL ol
Ls,S sla pws s JEBl e Ol pots K5 Kon
YooY JL—w ;3 SARS-CoV ¢y s b 3

.(Hata and Honda, 2020) .5 sL.li

6955 (9229 5 (e 9 LAl Sl b9 Y
SN 2
0331 51,3 a8 se o widai 3 5 e oLl
SYsb (Saig os53 bl bl pgr Sl
ors e Sl e Sap sl eV F o
o b glaalis 5 e ol s o Ll
Sl 3 onl il 03,5 SaS O e 528
o) S ol aS e Sl S 5 &S 2l
i e &S (31,5l e g L
5L Al G 55 &8 353 s 3l 5 Ul
55 S ke bokulen 5o Slew VL (SIS
e ool OGO a8l elide (935150 i 0
o e 3,80 5 o a5 S cas ol
olido U ssl 0 Olse a0l slac e
ool gl s 1S
Gl 15 e oMb 5 SARS-CoV-2
GrSamar Ols wdse 0 ) Sl L5

aalee &_: BEES BN gs"L‘NL"’;’ 9 COVID-19


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"OMSU 5o COVID-19 g 55 preeds Coetl Ol Ken 5 g bx"

Ahmed et al. 2020; Medema et al. 2020; )
et ol 545 5 (Wurtzer et al. 2020
.Cewl (Medema et al. 2020)

23 el i pmsns Bl s ol pKs
e 8 ks 5 Wb,

L b5 Sl s e gl g
L ol 3l ealanal cedidadas ML glad sos
el a5 s Sl cad sl e sl s

Som Il e oo L5 e
JUCICJUCIPUE U N R SV
b (A5 Ol A3 e L3 ) Ol il )
e LR J—J5 «) PEG ;| eslax ol
55 A sl o L 2l (S ek 5
S gl i) o desls ool (SKee 210
AL s Oyl 2l 5l AL

b Bl oy Dl e sad Sl 0L
Fm 025 i 02 5 By Al Db
G sas O gl 2k 1353 oo 3 5we oK lej]
Jsb celu piie cul (S U8 OHLSL

P Al 5T Sl 0550 i 03
03 emeh 5 o S b s Sk Sl e
el O gl 2ls lad s 035 s

Js..SL;a S gdome l) U’i’)) g_)l}::.:l

il Gl ST s s sl cele YY S
L b pad ol cddly il 3 5m s ool Y
2,8 dezeie o geedis a3 Ve i gles s

Gt 5 mle OB WL igleSen
At byl o 4 A5 gl sl o)
s sl 2t Jeld dlg e o5l San
LSl ey s b 5 bl ol Ll
oS Sl Do 8351 51 ealitnl) O el s
AL (W e SG 005 Sl 038

Gl L sl leoslas rgslacilas .
SaS Lo lis ado o 4y Wl e S5 el
Gl e sl sl Gl L asS
3yb e A= Ol 40 sl SARS-COV-2
0) Sosm dle b ol s 51 anb cnl 2ls
58 eslizd G5 b s S

bl slaas gl L das vy g Ldas-Y
|, e i SARS-COV-2 l.ol,1 uslys
2 s oS bl e g L s g
D3 03,5 58 pete sl S b (O
S s pd e ealinal LS 5w Sl s
Gl 5 b sl gl it Ll Jold
(PEG) J 5SS 13l L S5l eslinal b eis <l
Y Sls ks 5l eslial Ly 2V Gy b

Lzl gl «(Wang et al. 2020) 05, S


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

”\f" };L; Al GJLQ.:' NY 092 “-;v‘w:j d;.«g‘ 4.‘.7'96"

S eaipl sl L§|/.Ql.ﬂ NSV
slaad g oo w5 oslexsl suame glaas
Ve e s s Ll o3 5 w81
e
el s s d\/.ot.j el ¥
L Dbl etz ul s s (51/.&.)?
tlr ol 5 g plasil Lo el 51 glas panes
Gl S o Gda ) s s oS 5 LS &S
Larsen) Lows Cwlee g9 sloll el
slol,l J5S05e yasis =1 (et al. 2020
sl o3ls bl e sba ¥ ISE s g

.(CDC 2021) <l

e e

lmt et

[PPER [N Eaa L]
- .I E - == B e
S les g

(IS sban im0 LS‘/-O‘-JT sslelas =Y
55 el oo Sy SIS 5 Al ] A
Msb 5I SARS-COV-2 sl.ol,T gslwlas
S Conl 3l Loty b e OMSL Ll
sl S ey s e i gla s b
(51/.&.)1 zlAl by ol o LSs nl ol
s, kS s b1, ks sl
Al S il S5y S L
olsil ) e laad i 51 Sl 5
ol glacas 51 sl ol ¢l oS
Lo,le C\J,;’;:.wl slacs Q‘ij'.’.@\) 5,5 el
Biomerieux ([RNeasy PowerMicrobiome :jl
Amoah et al. ) PowerFecal Pro s Nuclisens

(2020

A a5 Gl ashal

“ .».-.-

GE.U‘.JT 5 e

whall sls

NI USE P g BE
SARS-CON-2

(CDC 2021) BLEEE, 6|Q|JT éj}'{j}'a J.a.:p';,\ij J;-]J.A —VJ_{J


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"OMSU 5o COVID-19 g 55 preeds Coetl Ol Ken 5 g bx"

Lleslds 0L 1y olaws oMo oS Uy S 4 Do
Silasl ol 5l e s dizes plabis LG
ans il G 03 el 4 ol Ol e
2l 3l S iy ol 23l AT L, S
L LS s Bl e ¢ =S8, sla b,
.(Dhama et al. 2021) Jdas jasis
530l LUl L odslb o ol coenl
Byder pada b s ool mhe el
Jlis e aS i GLE1 ol Sos Ll5 o
53 03T 3500 3l (o ges Codllg sla, Kl
G Saas gl 5550 53 S (ol tals -
Jliblas s s GoleSaiy; gbaasl Aol
4 5> (Kitajima et al. 2020) ool oslil 3l&|
Sl G 0Ll MGG s s s
Bb el Sl S s gla e s oLl
ol e a5 Gl Sy Sl
P e T PPN VRSN R 1| P21
| aallas S L(Bibby et al. 2019) &S
33 33— > 4a SARS-CoV-2 l.Ol,T oS
23S e ki SO ediiadiar ONWSL
03 51 3131 3laas 015 o andllae ol s bl
S5 arlS Sl G b 51 pal as s 3
Jde ol s e (Monte Carlo) 43,8 <o 5o

b 53 03,0 35 V04 BV Lo gze aels

"

i Sl S 6,0 J e SSS
MGl 5 Il gaas sad 53 LS s s
S5y o) el (APCR) gy o353 o eslizal
s e sas gl RT-PCR L aslis 5
33 s k;\/.g;\.j CeS s el 5303
(IS pe LSS Sl eslial Ly OSLSL
ks 5w sl Dl Sl eslinal Ll
Ahmed) das o OLL 1) Comamr 55 o gie 53
.(et al. 2020; Medema et al. 2020
SP gl gladime 3 )lS walllas
ool bl pluls gl o |y oMb 5 s
oals olis u}ﬂ sl slass ey 3 COVID-19
Ahmed et al. 2020; Gonzalez et al. ) .l
ol sl S5 55 .(2020; Hart and Halden, 2020
Ml azin N Sl w0 Kk Slalas
J,ol_w 555 4S5 |, (New Haven) O g 50 ailais
el LSS ol i lises aidain A D5
b sls 13 byl s s s, &) s
So by addhie G 53 Us,S s et
LS plelis Sos gls s 5l S a e anis
NS Ol peas 48 (63050 )15 ASU Olaasis
o Gl o5l e 2o A S
OF 1,51 S ol 3ok Jalse 5 Lags SU

R SR UL s M O 4 Sl


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"\f" };\g’ Y GJL«‘:’ NY 09> ¢ ;wva" _J' d;.q.‘ Ua.u"

il i U e s caibie Jls Ol peay Lol

.(Hart and Halden, 2020)

el § U3 3 et 3 ile ko 9 4 o5 Y
SNl g OT 33 SARSCoV-2
Lo sy G Gl adal e (LSS
S s b gl il Leld CILSL )
s iy sl it Lol en (3ledles i
(lagon) 055N s tus 5 (25,50 4nial O
il 5 SIS (3l Gl plaans )
Al-Attabiet al. 2019; ) c—ul (M50
slebl 1 aslles & (Schlosser et al. 2001
b oy SaS Ssieds al, S Codls
SARS-CoV-2 035 Jl & ),y WHO L g
{(Al-Attabiet al. 2019) ¢ 5LS T o
O35 JLad Ll S 558 o)y dob (e
ol 4dias Ly, o OLsL s SARS-CoV-2
Thsanullah et al. ) 5,118 o 50 Laou Vi
S SLs el e sla 5,058 51 & (2021
s YL las ey U8 laus s a5 ol O
Lien ol Sl IS U8l Lladln.s]

s slasiS .(Naddeo and Liu, 2020)

Q)ﬂ C— )‘ 3 slaxl ‘OA« M 1“ | o—ole

L 58 s 25 (photocatalyst) i JUIS 55 48

'Y

cislas oI Slaalin L aS o) uess [ 3 0l
oladlas .(Ahmed et al. 2020) c_3ls ik
Olgr bl 51 golms 5o Sblusl sl 5
o S sh sl 5l Jie @ ol S
o peomed LS SWS mel g 5> SARS-CoV-2
05 s 4S5 el s sk jllia S Ol e
IS e S s e i Ll tals
o s o ylas (Kitajima et al. 2020)
3555 35 SARS-CoV-2 lol )l e bLle
ol Ll e Ol by bbb bt aias
Corerr 53 e DLE] e Sl (Gl Aok
c=! e sde .(Hart and Halden, 2020) L
ol s LelSs s 5l sddadis CMLL L ol
39,9 rl.{;ﬁ;))' i Ol Ml ol s
S e el ) i8S A s s
JETpECIv: ngjlﬂ.x_ff\ .(Ihsanullah et al. 2021)
Sl pbss $le e Ul Ol 4 SL
03551 pal 3 camals & U3 b ws s 538
3 NS g et G Sl plales
Kitajima et al. ) ol Lgl L3l i =5
Al e 5 sl 512020
Ll sl b bl @l o5l Ll e
adsl sdias i i G Ol pea LIS s

el SO s er_ﬂ 3,81y e sdaslis


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"OMSU 5o COVID-19 g 55 preeds Coetl Ol Ken 5 g bx"

Bourouache et al., ) c—ul ;IS suiS S gicus

.(2019

T 895 » COVID-19 O 56 plo -F
i Sl S e S S
5 i oslizal (COVID-19 (5, Sann L b
Ihsanullah et ) c .l s diS S sieds sl g 3 A
S aas e 0l =l sla i ,l5S (al. 2021
GLp i 3 0S8 Jsde s slge (5 Tere
VA LS a5 YA 51 s Olass s sl
L a0 el ol ol s 5505 Yo Yo b
ol pls G baes (6l 0580l LU
S o3 T 5 1 SaeelsT OF e Ll 5 e 4
S e eslinad a8 Gl 00 S s andlls
DS (S s 5 oS Sk S sl g Sl A
YU 1 sdewlal Of G me dSly5 o o
355 e BB A5 e 5 ey (Rl
sheslazal ol e sdle .(Baldovin et al. 2021)
$3 b oble- bl plo 5 S (Sle
ol la s o Wl (ol Llie A5 4
el sl e v s bl ol el
U s psls baley e Lo e Sl
Thsanullah ) 5.3 arlS LSl e s 3 Ol

(et al. 2021

'Y

Sl Sy apial L 5,08 15 s 0550
554 s ol 53 SARS-CoV-2 (g3ludle &
el 01 S_iays, (Thsanullah et al. 2021)
L a5 o SARS-COV-2 us s S &5 S
JsUl 5 Le 8 (s sk andl IS 51 eslaxa
(Rajnik et al. 2021) >, 5 Jlsé o S4s b
wbrad e ooy sbassed mli v ar g b
38 bee il sle oS S gdeds OLg oy
Sl 5 2l IS el S Ssded s 5l g e
S il 51l S s Sskeds
oS e /0 a1y 5T skl SL S ke b
Yo Olo Ode 53 g das Julssl s b s
L bt oml 58 515 A Sl 2eS PH s «ids
33 WHO vy sa i 5,058 6 Jaadl)sian
Nasseri et al. ) 5,1 Cillae Yo Yo jle o s
2021; WHO and United Nations Children's,
o s ol gles 5 anaul (2020
JEE-VI SO FEN (LS GO S PPN COTP R R L
Ll e slast ol pH 5 Y slales s
S— Ll — .(Askarhalvaie et al. 2020)
Sls iyl sdiS Ssied s ool anllas
SV ae A5 e ez Sl oled o gLl
b o U s el sS o Ba0l Ol il

el 53 pylie loa s s 51 s


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"\f" };\g’ Y GJL«‘:’ NY 693 ¢ ;wva" _J' d;.q.‘ Ua.u"

Gl S oSS s sl il O 5 b
(3l aS 5 S Gl e 31l
s 5 3gmse Ol adhas sla gl L))
03 = e 3l Slm S A lapin
5 ol gls 2L T 51 SARS-CoV-2
G0 S 1 Gles S Slinios glaa
S el ,mesde s das e B dde
=l e 53 s ) e 3l s e S
Lo LB 5 a0 LSS s s
Lslaces b s 5l prs s S Gl o
e asle e V’Mfe Oliima (gl 5 aS onl 55
Ll 55 e gt sl )l Ly Sl
e eSS Aab il s |y plasa,
OB B s bl o e slas S,
Lalss, glaes > mbo N
5 eslinul 5 ML alss B s e 5L3I
Sas sl Oy 51 05 a8 s O
slite ardy dior 5l e Oldises _zemls
Ot s 5505 S (T Olodige ol
o=l 2o dlm e S Ol 5 s
Ll slabsn 5l cbli= 5 La tls

V¥

& 5 domi

Slallas oLl 5 0868 sl Sal, b

2SS i Sl e S e
LS‘/'O")T S dal st S golan J S
5 s asis S U 5y, A SARS-COV-2
T I SILE PCE IS T P
1, COVID-19 ¢ 5ot Ll 5 oo oG, sl
23 00§ 5 53,5 pbesT Sl 3
5 ool ol esdle LS i Ol les
il Jelye oy Gl SNSL G L
3oy ol bl sl BB sl les
Cudlw L gl by S (ol S aen OLL
B e iy s b ablie 5 e ses
Sl s B8 bl obluslh s,
eV o =) e S Sl S s
= ool s ONBL s (958 el Lo
Sl ool s sla sl JaSe Wil 5 e O
Sl bamlie 5o 5 L olan § 50 S50
oM Hpban Sl W a0 he 500
Lo Slodige 4 1) Cun b pl pslie (6 S wan

s Al g LS Las e Ol idls 5 ces s

3 omsns Sl 5,08 Jus ol AV


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"OMSU 5o COVID-19 g 55 preeds Coetl Ol Ken 5 g bx"

References Ko o 4gd

Adelodun B, Ajibade FO, Ibrahim RG, Bakare HO and Choi K-S. 2020. Snowballing transmission of
COVID-19 (SARS-CoV-2) through wastewater: Any sustainable preventive measures to curtail the
scourge in low-income countries? Science of the Total Environment. 742: 140680.

Ahmed W, Angel N, Edson J, Bibby K, Bivins A, O'Brien JW, Choi PM, Kitajima M, Simpson SL,
Li J. 2020. First confirmed detection of SARS-CoV-2 in untreated wastewater in Australia: a proof of
concept for the wastewater surveillance of COVID-19 in the community. Science of the Total
Environment. 728: 138764.

Al-Attabi R, Rodriguez-Andres J, Schiitz JA, Bechelany M, Des Ligneris E, Chen X, Kong L, Morsi
YS, Dumee LF. 2019. Catalytic electrospun nano-composite membranes for virus capture and
remediation. Separation and Purification Technology. 229: 115806.

Amoah ID, Kumari Sh, Bux F. 2020. Coronaviruses in wastewater processes: source, fate and potential
risks. Environment International. 143: 105962.

Askarhalvaie B, Omidi B, Ajouri MR. 2020. Evaluation of Health and Control of Swimming Pool
Water against SARS-CoV-2 Corona Virus (COVID-19). Journal of Biosafety. 13(2): 75-92. (In Farsi with
English abstract)

Asghar H, Diop OM, Weldegebriel G, Malik F, Shetty S, El Bassioni L, Akande AO, Al Maamoun
E, Zaidi S, Adeniji AJ. 2014.'Environmental surveillance for polioviruses in the Global Polio
Eradication Initiative. The Journal of Infectious Diseases. 210: S294-S303.

Baldovin T, Amoruso I, Fonzo M, Buja A, Baldo V, Cocchio S, Bertoncello C. 2021. SARS-CoV-2
RNA detection and persistence in wastewater samples: An experimental network for COVID-19
environmental surveillance in Padua, Veneto Region (NE Italy). Science of the Total Environment. 760:
143329.

Barcelo D. 2020. An environmental and health perspective for COVID-19 outbreak: meteorology and air
quality influence, sewage epidemiology indicator, hospitals disinfection, drug therapies and
recommendations. Journal of Environmental Chemical Engineering. 8: 104006.

Bibby K, Crank K, Greaves J, Li X, Wu Z, Hamza IA, Stachler E. 2019. Metagenomics and the
development of viral water quality tools. NPJ Clean Water. 2: 1-13.

Bourouache M, R Mimouni A Ait Alla, Hamadi F, El Boulani A, Bihadassen B. 2019. Bacteriological
and physicochemical quality of treated wastewater of the Mzar treatment plant. Applied Water Science. 9:
86.

Choi PM, Tscharke BJ, Donner E, O'Brien JW, Grant SC, Kaserzon SL, Mackie R, O'Malley E,
Crosbie ND, Thomas KV. 2018. Wastewater-based epidemiology biomarkers: past, present and future.
TrAC Trends in Analytical Chemistry. 105: 453-69.

Corman VM, Landt O, Kaiser M, Molenkamp R, Meijer A, Chu DK, Bleicker T, Briinink S,
Schneider J, Schmidt ML. 2020. Detection of 2019 novel coronavirus (2019-nCoV) by real-time RT-
PCR. Eurosurveillance. 25: 2000045.

D’Amico F, Baumgart DC, Danese, S, Peyrin-Biroulet L. 2020. Diarrhea during COVID-19 infection:
pathogenesis, epidemiol ogy, prevention, and management. Clinical Gastroenterology and Hepatology.
18: 1663-72.

Dhama K, Patel SK, Yatoo MI, Tiwari R, Sharun K, Dhama J, Natesan S, Malik YS, Singh KP,
Harapan H. 2021. SARS-CoV-2 existence in sewage and wastewater: A global public health concern?
Journal of Environmental Management. 280: 111825.

Vo


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"\f" };L; Y OJLQ“: NY 092 gé»w.?_j d;'“i‘ 4.‘.7.90"

Gonzalez R, Curtis K, Bivins A, Bibby K, Weir MH, Yetka K, Thompson H, Keeling D, Mitchell J,
Gonzalez D. 2020. COVID-19 surveillance in Southeastern Virginia using wastewater-based
epidemiology. Water Research. 186: 116296.

Gundy PM, Gerba CP, Pepper IL. 2009. Survival of coronaviruses in water and wastewater. Food and
Environmental Virology. 1: 10-14.

Hart OE, Halden RU. 2020. Computational analysis of SARS-CoV-2/COVID-19 surveillance by
wastewater-based epidemiology locally and globally: Feasibility, economy, opportunities and challenges.
Science of the Total Environment. 730: 138875.

Hata A, Honda R. 2020. Potential sensitivity of wastewater monitoring for SARS-CoV-2: comparison
with norovirus cases. In.: ACS Publications. 6451-6452.

Hill K, Zamyadi A, Deere D, Vanrolleghem PA, Crosbie ND. 2021. SARS-CoV-2 known and
unknowns, implications for the water sector and wastewater-based epidemiology to support national
responses worldwide: early review of global experiences with the COVID-19 pandemic. Water Quality
Research Journal. 56: 57-67.

Ihsanullah I, Bilal M, Naushad M. 2021. Coronavirus 2 (SARS-CoV-2) in water environments: Current
status, challenges and research opportunities. Journal of Water Process Engineering. 39: 101735.

Izquierdo-Lara R, Elsinga G, Heijnen L, Munnink BBO, Schapendonk CM, Nieuwenhuijse D, Kon
M, Lu L, Aarestrup FM, Lycett S. 2021. Monitoring SARS-CoV-2 circulation and diversity through
community wastewater sequencing, the Netherlands and Belgium. Emerging Infectious Diseases. 27:
1405.

Kitajima M, Ahmed W, Bibby K, Carducci A, Gerba CP, Hamilton KA, Haramoto E, Rose JB.
2020. SARS-CoV-2 in wastewater: State of the knowledge and research needs. Science of the Total
Environment. 739: 139076.

Larsen DA, Wigginton KR. 2020. Tracking COVID-19 with wastewater. Nature Biotechnology. 38:
1151-53.

Lund E, Renne V. 1973. On the isolation of virus from sewage treatment plant sludges. Water Research.
7:863-71.

Matrajt G, Naughton B, Bandyopadhyay AS, Meschke JS. 2018. A review of the most commonly
used methods for sample collection in environmental surveillance of poliovirus. Clinical Infectious
Diseases. 67: S90-S97.

Medema G, Heijnen L, Elsinga G, Italiaander R, Brouwer A. 2020. Presence of SARS-Coronavirus-2
RNA in sewage and correlation with reported COVID-19 prevalence in the early stage of the epidemic in
the Netherlands. Environmental Science and Technology Letters. 7(7): 511-516.

Mousazadeh M, Ashoori R, Paital B, Kabdash I, Frontistis Z, Hashemi M, Sandoval MA, Sherchan
S, Das K, Emamjomeh MM. 2021. Wastewater based epidemiology perspective as a faster protocol for
detecting coronavirus RNA in human populations: a review with specific reference to SARS-CoV-2
virus. Pathogens. 10: 1008.

Naddeo V, Liu H. 2020. Editorial Perspectives: 2019 novel coronavirus (SARS-CoV-2): what is its fate
in urban water cycle and how can the water research community respond? Environmental Science: Water
Research and Technology. 6: 1213-16.

Nasseri S, Yavarian J, Baghani AN, Azad TM, Nejati A, Nabizadeh R, Hadi M, Jandaghi NZS,
Vakili B, Vaghefi SKA. 2021. The presence of SARS-CoV-2 in raw and treated wastewater in 3 cities of
Iran: Tehran, Qom and Anzali during coronavirus disease 2019 (COVID-19) outbreak. Journal of
Environmental Health Science and Engineering. 19: 573-84.

\ ¢


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"OMSU 5o COVID-19 g 55 preeds Coetl Ol Ken 5 g bx"

CDC. 2021. Wastewater Surveillance Testing Methods. Centers for Disease Control and Prevention.
Available at: https://www.cdc.gov/healthywater/surveillance/wastewater-surveillance/testing-
methods.html.

Rajnik M, Cascella M, Cuomo A, Dulebohn SC, Di Napoli R. 2021. Features, Evaluation, and
Treatment of Coronavirus (COVID-19). In: StatPearls. Treasure Island (FL): StatPearls Publishing.
Available at: https://www.ncbi.nlm.nih.gov/books/NBK554776/.

Schlosser O, Robert C, Bourderioux C, Rey M, De Roubin M. 2001. Bacterial removal from
inexpensive portable water treatment systems for travelers. Journal of Travel Medicine. 8: 12-18.

Sherchan SP, Shahin S, Ward LM, Tandukar S, Aw TG, Schmitz B, Ahmed W, Kitajima M. 2020.
First detection of SARS-CoV-2 RNA in wastewater in North America: a study in Louisiana, USA.
Science of the Total Environment. 743: 140621.

Tang L, Liu M, Ren B, Wu Z, Yu X, Peng C, Tian J. 2021. Sunlight ultraviolet radiation dose is
negatively correlated with the percent positive of SARS-CoV-2 and four other common human
coronaviruses in the US. Science of the Total Environment. 751: 141816.

Van Doremalen N, Bushmaker T, Morris DH, Holbrook MG, Gamble A, Williamson BN, Tamin A,
Harcourt JL, Thornburg NJ, Gerber SI. 2020. Aecrosol and surface stability of SARS-CoV-2 as
compared with SARS-CoV-1. New England Journal of Medicine. 382: 1564-67.

Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, Tan W. 2020. Detection of SARS-CoV-2 in different
types of clinical specimens. Jama. 323: 1843-44.

Wang Y-J, Deering A.J, Kim H-J. 2020. The occurrence of shiga toxin-producing E. coli in aquaponic
and hydroponic systems. Horticulturae. 6: 1.

WHO. 2019. Drinking-water. World Health Organization. Available at: https://www.who.int/news-
room/fact-sheets/detail/drinking-water.

WHO, and Fund United Nations Children's. 2020. Water, sanitation, hygiene and waste management
for COVID-19: technical brief, 03 March 2020. In. Geneva: World Health Organization. Available at:
https://apps.who.int/iris/handle/10665/331305.

Waurtzer S, Marechal V, Mouchel J-M, Moulin L. 2020. Time course quantitative detection of SARS-
CoV-2 in Parisian wastewaters correlates with COVID-19 confirmed cases. MedRxiv.

AR%


https://apps.who.int/iris/handle/10665/331305
https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.3.1.2
http://journalofbiosafety.ir/article-1-429-fa.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-31 ]

[ DOR: 20.1001.1.27170632.1400.14.3.1.2 ]

"\f" };\g’ Y GJL«‘:’ NY 693 ¢ ;w\a" _J' d:"“f.‘ Ua.u"

The Importance of SARS-CoV-2 Detection in Wastewater

Sina Najari!, Mohammad Doroudian*?, Mohammad Reza Ajouri?, Bijan Omidi3

1- MSc Student, Civil Engineering Department, Faculty of Engineering, Kharazmi University, Tehran,
Iran.
2- Assistant of Professor, Department of Cell and Molecular Biology, Faculty of Biological Sciences,
Kharazmi University, Tehran, Iran.
2- Department of Water Quality Control, Azmoon Salamat ASA, Tehran, Iran.

mdoroudi@tcd.ie
Abstract

Coronaviruses cause diseases such as the Middle East respiratory syndrome and acute respiratory
syndrome. SARS-CoV-2, which causes COVID-19 and ongoing pandemic, was first identified in Wuhan,
China. SARS-CoV-2 mainly infects the respiratory tract leading to infect other organs. Gastrointestinal
symptom, for instance, have been widely reported in patients with COVID-19. In fact, numerous
investigations have shown that SARS-CoV-2 can be detected in feces and this may be associated with the
risk of viral transmission. The presence of SARS-CoV-2 in human feces and transmission in the sewage
system is a public health concern. Therefore, wastewater-based epidemiology can play a critical role in
the early detection of COVID-19 outbreaks in rural and urban areas. Compared to conventional viral
detection methods, it has been suggested that SARS-CoV-2 can be rapidly detected in sewage even one
week before observing the symptom in a population. In this study, we first focus on the importance of
sewage system monitoring and screening to control the COVID-19 pandemic and the required protocols
and factors to remove and to disinfect wastewater from the virus to provide safe water recycling and
environmental health protection.
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