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Abstract

Background and Objective: Serology studies have identified 66 types of human Enteroviruses using
their antibodies. Enterovirus infections are often asymptomatic, but may lead to a variety of clinical
diseases such as mild fever, severe skin, gastrointestinal, respiratory, cardiovascular and central nervous
system diseases. In addition to the polio monitoring system, a number of countries have developed
comprehensive monitoring programs for non-polio Enteroviruses. The main goal of this study is to
investigate the Enteroviruses in tap consumed water and well water in selected parks in Tehran city.
Material and Methodology: In this analytical study to sample, random sampling is used. 22 samples
are taken from tap consumed water and water well (6 samples) in selected parks in different areas in
Tehran city, from September 6 to November 20, 2019. The samples are collected in sterile bottle
according to procedure detailed in national standard methods. In this study, Enteroviruses are measured
using polymerase chain reaction (RT-PCR) method.

Findings: This study shows that the mean of Enteroviruses in tap consumed water and well water
selected in Tehran by RT-PCR method were 0.18+0.85 and 0.1+1.63, respectively. The mean of plate
heterotrophic bacteria of tap consumed water and well water of selected parks in Tehran city are obtained
by R2A agar culture method of 6.05+3.05 and 85.97+2.26, respectively. Increased temperature and
turbidity lead to an increase in Heterotrophic plate bacteria and Enteroviruses.

Discussion and Conclusion: Reduction of residual chlorine in water in some places leads to an increase
in Heterotrophic plate bacteria and enteroviruses. Infection control and preventive strategies planning
in order to reducing the exposure risk to Enteroviruses due to producing a safe water supply is purposed
to public health authorities.

Keywords: Culture method, Enteroviruses, Heterotroph plate count, Parks, Polymerase Chain Reaction
(PCR) method, Water well.
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Figure 1. Map of sampling stations (water area of 6 districts along with 22 districts of the municipality)
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Table 1. Location of parks
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Table 3. Physicochemical and microbial study of water consumed in selected parks in Tehran in 2019
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Table 4. Physicochemical and microbial study of well water in selected parks in Tehran in 2019
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Table 6. Results of different chemical parameters of water consumed in selected parks in Tehran in 2018
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Table 6. Results of different chemical parameters of well water in selected parks of Tehran in 2019
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Figure 2. Map of study areas of Heterotrophic bacteria (water consumed and water well of selected parks in
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Figure 3. Map of Enteroviruses studied areas (water consumed and water wells of selected parks in Tehran)

CFeoYE) VYA A5 ol T el s (5o
Sgei; 5l 2 50 e IS Sl S o > )5 (oo e >
sl 518 00 sy Bigod do y3 VFIF o (g y5tS Lo
by, T ao)0 MNP &30S (liee o Sang (s
CatsS (YY) wivges pMel Callas (o 1y OIS i o
w0l &yg08 Wby sled Jud 5l ol o olion 5550528
oz b olyen Ol o8 oaile B S5 ol 5 (JT S egere

Sl 5 owsrms phdnls JeS23 5 Jige Jelse alozjl ol

S90d (6 S A Olyd o0 it b 95U 18 oS (o ) 2
ozl S (5 5 5555l e eSLld PHLes (sl i
Sl i O Jolas Las s ,S5Lts ol glaine
e (V=0 ) ANFERNY 5 m 0 O o IS e
R e B N e T S
2G9S
3 g ymegdas (VY -10) UYVEDIY ol ol RPPRUSIG ¥ P

| 4\.‘.9):)3‘).90“\.» ‘5”));6[»445« M).)\”

el s 518 (<YNTU) Sl cuslogy olojle dgein,



Ya Ol e e ciiin S yliwgs ol O g (B pao O s (508 g 2159 50 (my 32

S5 Sl a8 wisle lois T s ls il YoV Jlow
@l (V) 905 0929 Ll 59, 5 e SleaS 5 L s 0
2 OhSes 5 (B b oo plonil G b Bdos
e g e a8 wiols L T oo ciillas Yo ¥ Lo
Slme S I 530S 0ad (o ) sladiged do p3 Ve s
Olejlw cbale 2Slas 5 (il 2 p S (e 1) (o 0wl
Y Cl G g pyS e VYY) K pel oy bae
5 e g oS Sl ol i 51 5 s sladale
3 bogg pggpiil Aoz sl o oy g 7255 5 0 ) sl ) Ll oo
il s Celisn iz (S ode 4 Gl nl slopi—
ol gl SLIS e Cian 5 b o g5l e olSin
o 53 lSen 5 (55 52 a5 0 ol 52 |y 318
i o 45 W ol i b1 o) e Yo 1A
Gl L ol ess Rl s s)len Jele b g 995
397y LI PH 5 2505 dos Joadil o (25 (slo i
~Ed (55lew) S )lew Jole Loy pgg 1l et Hles 3l
g Sl 5 O s3lhgem § Sl Cafiie (ool
2 (TF) 55 352g bl ol osile 3L IS zals | o]
Jbo 58 JageS 5 i)l baw g5 oud plol Budow b 585
i e &S ol gl BT o e YO
o bl oo ST L (995099558 Je o35l b g g,
L g5 oad plol Budsd b Gudos cpl gl (YO) o)ls 042
Sols Hlas LT ol cdllas Y10 Jlo yo o) Ken g i )ls
TG (o5 50 o5 99,8 Jeedsl g pgs 23l h9a (oo &5
Getod b Budsd cpl zlid (YF) o)l0 052y saie L)l s
Cillas Y10 JLas 5 o San g Jigile Lo wwgs oo alovl
B3l o g 29 7531 ygda= (e 45 Wisls Lt (U0l
(X))l 0929 gite bolsl o SLIT b (Slsadl o 299,55
e s Yo Lo 55 ot plonil s b ko ol gl
ool a4 wiols Lt BT o s caiillas Y-8 Lo o
25— 4 S alS (5925 OB 3 Lo g g9 T 4
929 P95 Sl padid 5o I e & e dS (9slS

45 3903 (6 S Azl (i o0 (YA) 09 Fin (i)lei ol

plonl Geiod b Geiod asdly (nl WsS oo Cg—ine (e
s CadS Olfl S5l callae |..\.;.3~)9.o PR S WP W
ool poerg Sie oS pa Jole lsteas 1) O (ol
sl Loy s (YA) aiogad (Byme ol sl O]
2 oleensy g S bl Gdez QU1 1 Lo g 99,0
Olgie & g aiies 13555 5 Soald | O g9 4 wldgaly
4 Mg oo ogmme Sl ] Ol 5l aAlitie Cighe S,
gl wldgaly ) oudsjsame Lo mg a0l Koo O e
355 i T oailo B IS 1y ules 51 cdiblone e 4y 5, e
oo plouil Budod b Gudow aidly ol ailodged yuod |,
oilo Bl IS il (YR) oo ciillas o) San ¢ g bass
logpog 135,59 Sliy Jalse Slaie & olgion |y ol &y508 5
A polie ged (Brme SIS ) S b > g 5 aeld e
PRUCTSY-L QL. NS DNR S LIRS PR P
JBolbwl oS o S pieis g pe—edS SlogslS
il axsls LSl o g g 5l oy b Wil oo Jou3
o wiols L 3aiw b 1ol (lowd Cumd 9 Gl
o 5l Aidee sl jesite 5 Lo g gg f il jo—da> esin (o
S5l ol (pgaingll 5 ) (252 —olic PH
OlFse olple 918 9529 LS| e 9 e lS jls (50
5 e Sl jlade 5l gion slacdalé aS sS40l (6 S Al
3 99 ol S5 g oy slp |y bl 55 gl
b bz ol bt oS oo cin s Sl pl slagi s
VoA s po 2dlig 55 Gsin i 00 plowil G
g ome PH IS Ll a5 wols lis (6T .ol cdslhe
e B s g il led e bl a4 Joloxe (5]
Bz @ Olgien ) oo (w9 99d il il (Y4) 950 0
S Jole S o b oS 09,5 b e o 02
@S o S Lo g g9 0T 0935 Colid e 9 leiS b
Jbo o ohlKen g giumde law o5 o bl 3udiog b 3o
Sl gigm g dunS a5 wisle ol QUT Sl casllas Y VA
(FY) D9l (o0 gm0 o So 52 SBIR g g s |

2 oLl 5 o b g5 0als plonil Gudod b i ol ol




ol)wn 5 (090,58

VP ¥ olo 0 NFF 05l ccamn j buo (55819550 g pole Y.

9 VY i 4 iy g aieS) (EC) Ly )l apolsl sgeim,
ol aid) 51,8 (ao ;0 FI0) wgai Vo (o5 sl 4,0 YO
S g 0y 59y 2 2l Sled 45 2ged (5 S 00
5 e glo 181y Co p DT 5o (B9 g 50 6 ST,
Foo olinil 5 (55,08 Jeudil ol ahoas plodly 5 ol
a5 Woges pMel Yo V7 s 1o )], Sen g 00l Joo 0l oo
ailosgy Les o lasliw |51 51,8 00l s ) lodigad a0 A-
5l peglis (+=V/Q) IOYENE O &yg0S uSSles (FY)
P1B(< NTU) WHO) Sk cblag pbsle vgeis
a0l 908 oS 0508 (6 S Glsise nlply el b
5 S35 wlE 50 IS B ran I g lacg See saze 0
Jbo 5o e 5 (Ll 098 (oo i IS LA S
odd o 5y SBAIges D908 . Sile a5 Wnges el Yo VY
Il o LS o Sig,ST(FY) wilosss (& yoslis +/FOV
ale plod (B350 65k (eSilie a5 Wisged pDlel Y4114
CRU/MI) L j3-u5 s Jasbissl 058 5l 00y oy p ]
oo 45 wslsp s b ygeg iy (FF) camuslazd, 51,50« -
o3l ST L axbliagzlye 5,8 cdls Jlas 5 By g e s S
3979 (L)l o9 (el (i sIls a5 ol 3l sl ol o,
s I @l p ooyl Ol G ya 255 g9 Sne olFaus e las
Pl G b G a8l (pl 09D o0 (AU e (sagee
(FO) o s Slsran VoY Jlo jo ()Kan 5 (9 Jaw g5 00l
oy Sl iged £ (09,ee (i 50 G 5| Jmol> b
FaS 3,5 el odd (o p OIS B e slagbing
Sy (B9 e 6 S 5l (e )d Ve Al 7l diged
M pas @ Gl ]y (Bosye L ok olaas sl
GxSL slass ol Cu s (Gl y0 p)5 e ) eaile L
he slo syl bl 5l 568 b as gad TN e e 55 (B 8g ke
2 (0« < CFUMD) Sloa cilag olojlw 5 5,945
3 i R2A 5T 55 L s a5 wiols L5 il
S oS edls ele rals cle 4 gdie 5T CotS Lo
LSy Lausss ousplonl 3o Uy 5o adly (sl ool onile 3L
O 40 Lo g gg, 0l jga (F8) o s cillas Yo VA Jlo o

G55 nl 53 O e e (L TV ol Ol g (e

o sl by ol polie )5 (> Lo g g 0]
Colas 5 S () (S ol cbale JoBil O s
Ol oo )093 p 13SS 9 0 Sl I (S Sl
S e 3 pe—edS slacale (2ul331 a5 350 (65 A
lapbisg: (Bmas ol 0 g gg 5l jymia Srals 4 o
P8 9 55a O 45 Wl (L laggesl Gy 09 o0 i
S Egerme oy JN oole Cle b L g g9, j5i>
oo ool ko Uy ks ol gl 0l S5y b ]
X o)l cillas Yo Ve Jlo 55 oKan g Ly S5 baw 35
i) S JRNA o g g 65l @ Lo g0
Ragl YO ojlul (g5 Camms L b S50 (D 92 g
Gl FIFFIA Sy iSlg alad o SVgsS W s posg sl
bbb a4 Sl alais Y 5 n; 0 a5 Wb
3 do b @l Gob ol (029 55m0 S Conid 9 Sy
SFSh Bl (5 S 45 S8 (6 ST A S Ll o8 (2
Ol oot a8 sl oy plisgy (Brae O ol o (9550
Iy Bargrd 5,SL ok j olaas .3l o VY CFU/mMI
S (i 50 p S (o +IT) 0aile (BL IS 2alS @ ol o
S5 S Ladbged TN e e 50 (Bgjig e S olass ol
Sz St gloslw 5 5,925 o slaslsbi—u
3 959558 S5SL ke olaas g (8¢ +< CFUIMI)
G 3 p Sk /T S il JL IS 25} g
9 Fonl L 95 48,5 plonil Buow b Boow aidly (nl 0l Lo
arinrh 55y og2g s Cllas Yo Jlo 4o o Ken
2 ol £ Sl T T o (ao j0 Vo v) slme o 51 508
oy 5 (Fe) ew losss oMl pdizme (gou 3l L )T 50l

GASL olass ]38l g b ewilE g ;S daore 0y Ol yuis
ol e 12l ST puile oS, @l oo 1y (B35 500
oS 5 a8 oo Graliilonile (L IS clale tals
00 plonil Baized by G adly ol ol Cod Dl LB
0 e oyl Ulygen YT Jlo o o Sang o) b 55
5l owile 3l IS malS Sapel 5T T 4o by Sen sima

)‘| g_j sk o)_‘i.wf u,wbﬁ‘ (FY) cusloas ‘Ayﬂ OpRie (69w



) Ol e e ciiin S yliwgs ol O g (B pao O s (508 g 2159 50 (my 32

s Lo g pggpiil ay (Sogll YAV Jws jo ol San
20503 el (o0 52 3590 (ol ST O 3 TA |y g gpiv]
b3 Lagugmas,iil an (S35l olLSen 5 sz s (O)
5 G ol slaaisad 370 Sl G |y Sl g mspi]
S Ohen 5 0rd 5 (OF) wisged el g 2 9590 by
s glaaigas o a0 )0 YY1y il (5lo s s &
4 05.3911 O e 5 el (OY) Woges pdlel ) 1590
0929 5 il (9929958 (Sl (o9 9930 ¢ o5 25,
FAEY ao,0 YAAF oo 0 UFY cosp |, A I DY
el sy 2 3590 Ol sladiges ;0 90,3 VY/EY g oo
Iy s nss il 4 (Sogll ohlSes 5 o (OF) Wogas
Wgei V1) o )d 7 i 5 4 sadaibal Jaselsl Ol 5 ace
aged YE 5l agai ) /Y)Y g () p0,90 adged YT
aS Wals Hlas L&boﬁ.c)'] O (Q0) Widges pMlel (o y 12350
SBran bagi ooy il 2SSl T aes o ol
O 5 Gtacs yoy iloads Wirs L g 255, 41 035)] O
VAN 1) S S055 V0 0 [, A oy by, o oo
Oleisn LQQ}A)‘T O ol e (OF) Winged Mlel oo
i) iy 50 (Gl ] (Slaptas o5 3503 (5 Az
e S sl 2o plgre 4 (S5 5 Ayl 65 o)
o g o973l aboz | (qusg g sl il yislS 50 (sl —
by oud plonl Gadiod b Geos aidly (ol Wigd (o0 Cgaina
Olse e Oilie 4 (OY) o)l Slgen LKoo g 59
g9 g s 1) O Olsicon o l5an 45 3503 (5 peF Az
Sl anr g nlply 5 S8 A (g g S el
BIS (g 235,551 (6 5bons clon ;S ez 955 4y 1) (agoe
45 3508 555w Ol o0 g (58 g e 5 Jie
a ol dg) gl o plidsn w5 g o ol (&S Ll

Bgdn e Sngdeyied SLospm )l o mal el o4
ozl T Gladiges o5 olawi 5 Jlo Jad b ooy pos
e rlple 0958 (o0 Qe Badod (nl slo Cadgace
Elgl b J—ad Jls 5los s o oloiiiy oo | llas

20,5 (owyp 5o el )y S

bl 952y ug g ol 4 (Sogll 5 285 15 el sy
yga > 45 0,0 092y (A adlais) ol> g'.flj (A dilaie) Sya o
S oaile (BL SIS ol 5 &y08 by sles a4 lei o o
LIS ol L_“J'I S Egeze by (S Sl culas ol pH
05 i 5 meelS et Ol Sl (S sl gsslS g ol
Ly g Cuoglie aS 0903 (g5 4 Olgioe (lpliy ol S
o 25l 30 9§57 0 o Lo ugmgn il 4 Y glos o
G0 b 3uBiod aml opl e s e S0 sle g S
Slozman YA Jlo o 1) en g uileS Jaws g5 0ol ploxl
@ Cogb, g leo ialyal as ols oyl U] Gudos gl oo
Solew Jole dhozsl Lo ugsg 0Tl (638 ag2lse (il
(FV) 05— o yoie Gawal il T G ,bosl lao-b-c s
&l 0o y0 AP (TA) Bisgel el asojo Voo 9 PO i
2 B 00,50 4 03T RT-PCR. g, b (s 23,50 ]
Wgad £ o Bpan ol Wigad TY K00 & jle & 0iogs aslllas ol
485 (w3590 Ailbdiba s 4 509, ol digei ) golx O
oo o g g il a3 Gl 4 ged S plaS e 50 cui S
s3I RNA glolis (61, QRT-PCR (35, (S35
otalel ol cle 4 RT-PCR (2, 51 (e 1, o 450
OleSS (FA) Woges pMel 0b (Fhg 9 Sl «j50lisS
RT-PCR 5 QRT-PCR (slajzs, (5525 5 Comsln (105
Jedl e (Jal i ols i 00l o) dlgad oS Slass
523 Sl b i) 55 Lomg s s s Lo
5 Sl oo g5 o ool (30800 |y 31 4y (sl 395 o0
5 SidsS Sa (D0) 3yl Slgman YoV J—u jo ) Ken




ol)wn 5 (090,58

VP ¥ olo 0 NFF 0 Lol coamn § buo (55819550 g pole Yy

QRT- oy, 3l oslil b bo s rgp il s3luloz ol Gl
ol F il a0 ) g & yga8 ) NTU ol ol e PCR
Slawi go—o, Voo g BV ialidl o ot i ol ol sles
V9,905 Y NTU Liolidl .ol ooy yoie o g g9 5l
g Voo Ll e cus i 4 Bran of sles ol 5 il a0
D el o yein Lo _wg 9,51 ol (s 0 YO
Yoo Gl e (B Slowile B 5 2 5 p)5 e
s (elge cslond jomie Lo g g9 il Slass (Gu—e s
lo 5008 s ol 9,570 (59,55 5 cpgem y Sl o] (55
Chle alid (st ol arely ol 32550 oyl Sy b
G e ozl Ol e los 5 ploand o lie 5 golaws
Dy 0 Lo g 199,01 1355 g 0B 5 Gl 2 Sge sl piie
Sloas ol Caz ez Shisel 0)30 I p s big
Somg s 5 ol g Dl rass 5 (60K e 50 ol s
Es—t RalS p Sse Jelse (npee deasl (Sdlag
b bwg: QS w3l ls 55 (s ngs Y Slocdshe
oy sl & 03501 L T gk 3l oaliio] pue i oo
Sl iie ()5 e dbozil (Br—ae Ol gte i L olp0n
A 098 (o0 Dgmazte (o 92990l (SlaCSgie 0 2 elad
Al sl 6 S sl il s yaeb g Sosie
ol Sl ad e 0 4y 4z i b Lows mss, i/l aglye Sy
gos p5 Slaai 38,5 oo ey (agee Sublagr @210 4 5
s aladi ool ow)p sBAigel (Jad Ol yoss v g pas g

D5 o0 Do (Gl

1oy
Sosll oy Ol b 4l Lk 5l st 2 o b i (i
&9 D 3 Lougpgg i 5 (i s (B9 59 8) (29,5
S Sal; 6l g ol e S slaplivg (Bras O
09,5 A slosl Coles 3l dlie o sg a1 T J>
oSl T GVl Sl 35 50 g Japme Cudiligy o diges
o8 5 St s (S pole axly (oSl o]

d)LA] d}n)’T u,uL_w‘)g HENYIN ‘S)L&T }*JLST -
c.la._w 6‘)‘9 l_moalo ‘;é}jj).:.o._w‘—s.éjjfi.o..‘gs
o 19aSs laools ®ajei g 009y o/ 0 51 i 5 ,l0lisn
—9).~JL_~J 6]4[.:..;1_“‘ )LA—‘ QS‘A)—‘ wl._w‘)g.d._»i)l.g )

Lo d ) G g loliae mlaw glhls Laosls (Sl

isgy (+1V-FF)

S5 Al
2 Gl 50 ol SomlsT 0T G pas Cosal 4y agi b
STsrmelin )5 955 S Joaz jsba ol (agh
Olyyhe 5l b esdaial Sowels] Ol CuaS 0sd soliiw!
EYDRE S T GO ]| PO oo ¥ 0,00 ;0 Cx—w
yodne Lo s 0 a0l 2 4y 4z 5 (FV) WS (59 ey Lo g s 0T
ol eatsS By as (saten Lo, Gl 4 ol coS il
Dyg o D9t oo yin (oaiiSwsik g (LS ,H5) (5—ae
Gaeials ) Sl po s else lonilandl IS il ialy
S o7y 5o wgime Ol Lol Sl oS By
) gol> ol as ;0 )+ ) ladiges o 0 AY/A o B5,59,50
(IY azaS osile 3l IS Sl U ol s (L8yan ] Ao
phie J7LS O )9,—b bdiged ao)3 1 0 ) 5505 Lee
bl @lobid (Jlo it slafad ;o (B9 598 65T
b oz i | osls gults duglie 5 oDl ediiSapigs
Gblie e L wli 8 5l uy eaisSayags Jule o5, 4
Ol 298 S i) e w5l i clale ol
20,8 pladl (oS B,as Ml (el g ‘_,’_.L.\...QLJ
Gz (nl 5 ol Ol (slaaigai | solass o5 e (g o0
OtlS @ a8 s 053l 5 JT 008 S pe—a Bl a4,
(e Ol o0 IS Connd 355 g0 y2mie Lo g gg i (oLl
@ 1y Geizs ol 5o (Br—ae ol slodige I solaxs (05
5 o0 0355 (i 5 pe—elS b5l 9 Sl
Lo g gs 0l olwlics 2alS &y oS Jsloxe ()5St bl
2l 5o eaile Bl ol IS 5 Clale G5 05 e e
Lo g g3, 5 locds i e 609 4y oS lapliwgy (5, —as

odiS ol 30 Yy Q.ll C-'L'-' WBls e

S o i



vy Ol ey ki sy by ol O 9 (B pan Ol s (o s 199 ] o 2
9. Kargar M, Najafi A, Zandi K, Barazesh References
A. Frequency and demographic study 1. Ghanizadeh G, Mirmohammadlou A,

10.

11.

12.

13.

14.

15.

of Rotavirus acute gastroenteritis in
hospitalized children of Borazjan City
during 2008-2009. Journal of Shahid
Sadoughi  University of Medical
Sciences. 2011; 19 (1): 94-103.

Shen XX, Qiu FZ, Li GX, Zhao MC,
Wang J, Chen C, et al. A case control
study on the prevalence of enterovirus
in children samples and its association
with diarrhea. Archives of Virology.
2018; 164 (1): 63-68.

Tiwari S, Dhole TN. Assessment of
enteroviruses from sewage water and
clinical samples during eradication
phase of polio in North India. Virology
journal. 2018; 15 (1): 157-165.
Chansaenroj J, Tuanthap S,
Thanusuwannasak T, Duang-In A,
Klinfueng S, Thaneskongtong N, et al.
Human enteroviruses associated with
and without diarrhea in Thailand
between 2010 and 2016. PL0oS One.
2017; 12 (7): 1-13.

Tan Y, Hassan F, Schuster JE,
Simenauer A, Selvarangan R, Halpin
RA, et al. Molecular evolution and
intraclade recombination of enterovirus
D68 during the 2014 outbreak in the
United States. Journal of Virology.
2016; 90 (4): 1997-2007.

Garcia J, Espejo V, Nelson M, Sovero
M, Villaran MV, Gomez J, et al.
Human rhinoviruses and enteroviruses
in influenza-like illness in Latin
America. Virology journal. 2013; 10
(305): 1-12.

Zhou HT, Yi HS, Guo YH, Pan YX,
Tao SH, Wang B, et al. Enterovirus
related diarrhoea in Guangdong, China:
Clinical features and implications in
hand, foot and mouth disease and

Esmaeili D. Survey of Legionella water
resources contamination in Iran and
foreign  countries: A Systematic
Review. Iranian Journal Medicine
Microbiology. 2016; 9 (4): 1-15.
Liyanage CP, Yamada K. Impact of
population growth on the water quality
of natural water bodies. Sustainability.
2017; 9 (1405): 1-14.

Forstinus NO, Ikechukwu NE,
Emenike MP, Christiana AO. Water
and waterborne diseases: A review.
International Journal of Tropical
Diseases and Health. 2016; 12 (4): 1-
14.

Balarak D, Bazrafshan E, Mahdavi Y.
Biosorption of pyrocatechol using dried
Lemna minor: Kinetic and equilibrium
studies. Zanko Journal of Medical
Sciences. 2016; 16 (50): 13-26.

Chen BS, Lee HC, Lee KM, Gong YN,
Shih SR. Enterovirus and Encephalitis.
Frontiers in Microbiology. 2020; 11
(261): 1-15.

Xagoraraki I, Yin Z, Svambayev Z.
Fate of viruses in water systems.
Journal of Environmental Engineering.
2014; 140 (7): 1-19.

Pons-Salort M, Parker EP, Grassly NC.
The epidemiology of non-polio
enteroviruses: recent advances and
outstanding questions. Current opinion
in infectious diseases. 201; 28 (5): 479-
487.

Rao DC, Babu MA, Raghavendra A,
Dhananjaya D, Kumar S, Maiya PP.
Non-polio enteroviruses and their
association with acute diarrhea in
children in India. Infection, Genetics
and Evolution. 2013; 17:153-161.




RULS S ERCITLST

VF+Y olo g0 I FF o Lo omns § Lancro (55593 9 pole Yt

24,

25.

26.

27.

28.

29.

30.

31.

humans. Microbiology and
immunology. 2013; 57 (4): 281-287.
Wurtzer S, Prevost B, Lucas FS,
Moulin L. Detection of enterovirus in
environmental waters: a new optimized
method compared to commercial real-
time RT-gPCR kits. Journal of
Virological methods. 2014; 209: 47-54.
Astiaso Garcia D, Cumo F, Tiberi M,
Sforzini V, Piras G. Cost-Benefit
Analysis for Energy Management in
Public Buildings: Four Italian Case
Studies. Energies. 2016; 9 (522): 1-17.
Kashi G, Karim Doost K. Comparison
of the effect of lecture and video
projector  teaching methods on
students’ attitude, knowledge and
practice. International Research Journal
of Teacher Education. 2015; 2 (3): 030-
035.

Majdi H, Gheibi L, Soltani T.
Evaluation of physicochemical and
microbial quality of drinking water of
villages in Takab town in West
Azerbaijan in 2013. Journal of
Rafsanjan  University of Medical
Sciences. 2015; 14 (8): 631-642.
Ibekwe AM, Murinda SE. Linking
microbial community composition in
treated wastewater with water quality in
distribution systems and subsequent
health effects. Microorganisms. 2019; 7
(12): 660-616.

Shahbaz B, Norouzi M, Tabatabai H.
Mechanism of action and application of
virocids in health care-associated viral
infections. Tehran University Medical
Journal TUMS Publications. 2016; 73
(12): 837-855.

Pinon A, Vialette M. Survival of
viruses in water. Intervirology. 2018;
61 (5): 214-222.

Alidjinou EK, Sane F, Firquet S, Lobert
PE, Hober D. Resistance of Enteric

16.

17.

18.

19.

20.

21.

22.

23.

herpangina. BMC Infectious Diseases.
2016; 16 (128): 1-7.

Hasbun R., Rosenthal N., Balada-
Llasat JM., Chung J., Duff S., Bozzette
S., et al. Epidemiology of meningitis
and encephalitis in the United States
from 2011-2014. Clinical Infectious
Diseases. 2017; 65 (3): 353-359.
Atabakhsh P, Kargar M, Doosti A.
Molecular monitoring effectiveness of
human adenovirus removal in Isfahan
water treatment plant. Iranian Journal
of Health and Environment. 2019; 12
(2): 235-246.

Kashi G, Khoshab F. An investigation
of the chemical quality of groundwater
sources. Donnish Journal of Research
in Environmental Studies. 2015; 2 (3):
18-32.

Alighadri M, Sadeghi T, Bagheri
Ardebilian P, Iranpour E, Khodaverdi
SH, Alipanah A. Heterotrophic bacteria
in drinking water distribution system in
Ardabil, Iran. Journal of Health. 2015;
6 (2): 226-235.

American Public Health Association/
American Water Works Association/
Water  Environmental  Federation.
Standard methods for the examination
of water and wastewater. 23th ed.
Washington DC, USA; 2017.

Islamic Republic of Iran, Institute of
Standards and Industrial Research of
Iran, ISIRI Number-6822

Cashdollar JL, Wymer L. Methods for
primary concentration of viruses from
water samples: a review and meta-
analysis of recent studies. Journal of
Applied Microbiology. 2013; 115: 1-
11.

Lim BK, Ju ES, Lao DH, Yun SH, Lee
YJ, Kim DK, Jeon ES. Development of
an enterovirus diagnostic assay system
for diagnosis of viral myocarditis in



Yo

Ol e e ciiin S yliwgs ol O g (B pao O s (508 g 2159 50 (my 32

40.

41.

42,

43.

44,

45.

sources by the Lisbon municipality: A
case study. Water. 2020; 12 (2): 544-
556.

Abolli S,  Alimohammadi M,
Zamanzadeh M, Yaghmaeian K,
Yunesian M, Hadi M, et al. Survey of
drinking water quality of household
water treatment and public distribution
network in Garmsar city, under the
control of water safety plan. Iranian
Journal of Health and Environment.
2019; 12 (3): 477-488.

Liu G, Lut M, Verberk J, Van Dijk J. A
comparison of additional treatment
processes to limit particle accumulation
and microbial growth during drinking
water distribution. Water Research.
2013; 47 (8): 2719-2728.

Molazadeh P, Khanjani N, Rahimi MR,
Molazadeh AR, Rahimi A. Fungal and
Biological Contamination and
Physicochemical Quality of Swimming
Pools Water in Kerman, 2014-2015: A
Short Report. Journal of Rafsanjan
University of Medical Sciences. 2016;
15 (5): 491-500.

Ghaneian MT,  Amrollahi M,
Ehrampoush  MH, Dehvari M.
Investigation of the physical, chemical,
and microbial quality of yazd warm
water pools (jacuzzi) in 2011. Iranian
Journal of Health and Environment.
2013; 6 (3): 319-328.

Akrong MO, Amu-Mensah FK, Amu-
Mensah MA, Darko H, Addico GN,
Ampofo JA. Seasonal analysis of
bacteriological quality of drinking
water  sources in  communities
surrounding Lake Bosomtwe in the
Ashanti Region of Ghana. Applied
Water Science. 2019; 9 (4): 82-87.
Wen X, Chen F, Lin Y, Zhu H, Yuan F,
Kuang D, Jia Z, Yuan Z. Microbial

32.

33.

34.

35.

36.

37.

38.

39.

Viruses on fomites.
2018; 61 (5): 205-213.
Lin Q, Lim JY, Xue K, Yew PY, Owh
C, Chee PL, Loh XJ. Sanitizing agents
for virus inactivation and disinfection.
View. 2020; 1: e16: 1-26.

Farhoodi AM, Kashi G, Khani AH.
Survey of arsenic and copper ions
concentration in water distribution
system of selected hospitals in Tehran,
2018. Safety Promotion and Injury
Prevention. 2020; 7 (4): 199-207.

Joshi YP, Kim JH, Kim H, Cheong HK.
Impact of drinking water quality on the
development of enteroviral diseases in
Korea. International  journal of
environmental research and public
health. 2018; 15 (11): 2551-2565.
Warnes SL, Keevil CW. Inactivation of
norovirus on dry copper alloy surfaces.
PLo0S One. 2013; 8: e75017: 1-5.
Warnes SL, Summersgill EN, Keevil
CW. Inactivation of murine norovirus
on a range of copper alloy surfaces is
accompanied by loss of capsid
integrity.  Applied  Environmental
Microbiology. 2015; 81: 1085-1091.
Manuel CS, Moore MD, Jaykus LA.
Destruction of the capsid and genome
of GI1.4 human norovirus occurs during
exposure to metal alloys containing
copper. Applied Environmental
Microbiology. 2015; 81: 4940-4946.
Laajala M, Hankaniemi MM, Maéatta
JA, Hyténen VP, Laitinen OH,
Marjoméki V. Host cell calpains can
cleave structural proteins from the
Enterovirus polyprotein. Viruses. 2019;
11 (12): 1106-1121.

Teixeira P, Costa S, Brown B, Silva S,
Rodrigues R, Valério E. Quantitative
PCR detection of enteric viruses in
wastewater and environmental water

Intervirology.




OLen g (gog0,8

VPV olo o VPP 0 ko i ) Lo (55909550 9 pgl: A4

52.

53.

54,

55.

56.

57.

pollution.  Applied  Environmental
Microbiology. 2012; 78: 6423-6432.
Wyn-Jones AP, Carducci A, Cook N,
D’agostino M, Divizia M, Fleischer J,
Gantzer C, Gawler A, Girones R,
Holler C, de Roda Husman AM.
Surveillance of adenoviruses and
noroviruses in European recreational
waters. Water research. 2011; 45 (3):
1025-1038.

Rashid M, Khan MN, Jalbani N.
Detection of human adenovirus,
rotavirus, and enterovirus in tap water
and their association with the overall
quality of water. Preprints. 2020;
Ahmad T, Arshad N, Adnan F.
Prevalence of rotavirus, adenovirus,
hepatitis A virus and enterovirus in
water samples collected from different
region of Peshawar, Pakistan. Annals of
Agricultural  and  Environmental
Medicine. 2016; 23 (4): 576-580.

Ye XY, Ming X, Zhang YL, Xiao WQ,
Huang XN, Cao YG, Gu KD. Real-time
PCR detection of enteric viruses in
source water and treated drinking water
in Wuhan, China. Current
microbiology. 2012; 65 (3): 244-253.
Rahbarimanesh AA, Saberi. HA,
Salamati P,  Akhtarkhavari H,
Haghshenas Z. The genetic diversity
and phylogenetic characteritics of
rotavirus VP4 (P) genotypes in children
with acute diarrhea. Tehran University
Medical Journal TUMS Publications.
2011; 69 (8): 455-459.

Wyer MD, Wyn-Jones AP, Kay D, Au-
Yeung HK, Gironés R, Lopez-Pila J, de
Roda Husman AM, Rutjes S, Schneider
O. Relationships between human
adenoviruses and faecal indicator
organisms in European recreational
waters. Water research. 2012; 46 (13):
4130-4141.

46.

47.

48.

49.

50.

51.

Indicators and Their Use for
Monitoring Drinking Water Quality—
A Review. Sustainability. 2020; 12 (6):
2249- 2262.

Ng W, Ting YP. Microbes in deionized
water: Implications for maintenance of
laboratory water production system.
Peer J Preprints. 2017; 3: 1-32.

Coates SJ, Davis MD, Andersen LK.
Temperature and humidity affect the
incidence of hand, foot, and mouth
disease: a systematic review of the
literature—a report from the
International Society of Dermatology
Climate Change Committee.
International journal of dermatology.
2019; 58 (4): 388-399.

Hong J, Kim A, Hwang S, Cheon DS,
Kim JH, Lee JW, Park JH, Kang B.
Comparison  of the  genexpert
enterovirus assay (GXEA) with real-
time one step RT-PCR for the detection
of enteroviral RNA in the cerebrospinal
fluid of patients with meningitis.
Virology journal. 2015; 12 (1): 1-4.
Haramoto E, Kitajima M, Hata A,
Torrey JR, Masago Y, Sano D,
Katayama H. A review on recent
progress in the detection methods and
prevalence of human enteric viruses in
water. Water research. 2018; 135: 168-
186.

Jiang FC, Yang F, Chen L, Jia J, Han
YL, Hao B, Cao GW. Meteorological
factors affect the hand, foot, and mouth
disease epidemic in Qingdao, China,
2007-2014. Epidemiology Infect.
2016; 144: 2354-2362.

McQuaig S, Gri_th J, Harwood VJ.
Association of fecal indicator bacteria
with human viruses and microbial
source tracking markers at coastal
beaches impacted by nonpoint source



Yv

Ol e e ciiin S yliwgs ol O g (B pao O s (508 g 2159 50 (my 32

powdered eggshell. Journal of Health in
the Field. 2020; 7 (2): 21-31.

58. Nayerloo N, Kashi G, Khani AH.
Efficacy study of Manganese removal
from municipal drinking water using




