[ Downloaded from jehe.abzums.ac.ir on 2025-11-03 |

SY) 9 G )L HLLIGI S (Sl Hloss GLOSWSLS  yinits

) e &y SSaign ST eglite

TSk e Tl OB e 550w sl @il e sl S Slee e
Ol s et sl Sy oske olKils (5 bl o 55 5l mamn (Sl (5518 Ak S e o il pdige 035
Ol lghol (S pske oKl (il sdSCiils e bl diga 03,8 !
Ol Olgial Olghol Sy o ke olKils ( Sgy odSiils (K55 05,5
Ol 0 S OldlS (K3 p5le o8ls s ity oo 055

WAD/Y/YA :gh pady &)l ¢ IWAE/N/PY :allito 8L)S &b

oJ*S%

olaml wdiney ool 5o saae SIS el Lag i slan 5o 50l oW de v (S5 50 BT i glie 1 § dise)
3 (ARB) S5 5 5T 4 aslie (sLag iSLs p935 oun o0 dallle cpl Bud 0l go ooy Jasne 40 aslis Jolse
350 Sy Jaane 4 HLEB Ol 5 Sl slan sLACS Lo (ARGS) (S5 50 BT a5lEe slaps

A eals s Lo w0 umd cule s b ol slan 4o 31 als OILls 45,503 YY Lo sans dalllas ol 5ulagligy g ol ge
i CAT Sl ys slakuas 5o gl i g BT Ghd b Giaie HPC (i, 5 suliiod b (S5 s 0T oo glis
0 pslis slacd sl 55 = PCR Ginla)l ot K 5108 (s wsse (B sl s 35T € alie 05 (i
i aladh oud GRS slag Lt/ s da Gual cga ONal slad s 5 LSS g

AL L3 ARB i 5l8 (5 &0 el cons ¥/AVXY - CFU/L00MLALA CLsls 5o ARB K Silio Ladisls
S8l K> (STX) J 550w 550 58 g >(TE) (alSs ol 53 >(CAZ) s 38w Jolots o 5 s (Slwuslan ala
3 i LIl slads sab 5o ARGS [ sia Sl 58 w05 (GM) ceasloliia 5 (ER) aaslo s 5is,) >(CHL)
ctx-m- g sull (o Msld lads gai 5o suds olelics ARGS [ 3aS 5 (o yidis 20 g s g5l Lo i8SL glads ga
ol cuws sull>emlAl>ermB>tetW>aac3-1>ctx-m-32 & 5 g said olslis slan3 IS s KU 505 32
5,0 s sas blan sLaGAL L3 ARGS 5 ARB 31 Y0 cclile ol oL dalllas ol gl 15 S daniy
b glabaas 4o aslio glagy o LagiSL HLEm 5 1) cage G Wil 65 oo (Sl lan LIS Gl b

wulad sha slanl oo gae cadlw (58 Gaob (pl ) bl g5 oo g 80 gad 24

[ DOI: 10.18869/acadpub.jehe.3.3.239 ]

Ol sl o)) S psle o2l (g5t e jjfiwham S35 e cdasee il wkigees S ¥
SAYVAYYT : eled oyled - Nikaeen@hlth.mui.ac.ir : fws!


http://dx.doi.org/10.18869/acadpub.jehe.3.3.239
https://jehe.abzums.ac.ir/article-1-243-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-03 |

[ DOI: 10.18869/acadpub.jehe.3.3.239 ]

Couug) daans d (oS5 933 0T p gl (SLa0)5 9 Lacs S HLATH yu (Aliasjlass (SLACISE il

s Fuentefria a b o dims o+ o adll P e il
53 pslie Sl S ey S5 alis (Y)) olLslen
sl e ie etmen a3 S 55 1 e 5 Ol
diad Sl 53 pslis sLa0) 5 lags SL Gl ol
S o e Do b A e BLST YL
53 esle slags Sl Ll Wlesls 0Las a8 5wy
Sy 5 ol Tl e Gl Ml s Sl
Sl sl el Al mlie ol 1 a4 ol o
ARGS 5 ARB o3ls O3 b oy o K g o o3l o sas
s slaasd o o s Ll YL B8l Laes 3
sy s S ol T lead Sss e ot O
03503 ;S 55 1y sl (DT G yme 3 b 51 Jelge ol 4S50
Ol opl pls taS slowl Lol 2l gl p gl s
e pslde lag S sl )y Sl aalllas
» Lol e polee gl 5 Olsbo 3 =y S 5 5T

B Sy Olley i (g 2 DL

by 9 Slgo

Sl slogs Sl st LS 50 T8 Lo joms
Ol slo 5 H2 (B Ol by HI o goe S5 Oliow sloce)
AY ols pays,0 B AV g el Sloy easdoes 53 (H3 o ges
HPC b5 558 ol ild Jhg, s cls
c—ble L5, sl,— (Heterotrophic Plate Count)
53t el Lad sad 3 S 51 a4 palie slags SU
2 S ae S bl il S S 05 adlae
(GM) o lolzr ol Olgi ol Ol 3 5 5538
(TE) (Sl 5 (CAZ) oy ks 3kis (CHL) | Sisl JS
il 2o (BR) Gslog 20l 5 (STX) 55008 50 58] 5
b S5, SOy o1 cilie glachle . S )8
bl 2 S8 0 ARB Jlsl b s gl JSTR2A S

Ao ddo
S Sy IS S e 0 53 0L
Slalama 53 S ST GV G yae  atl o S T
L Lo sby ol elad el Ladbinjlas o3 50 Sloso
Tt e b AL aslie sl 5 S ST slees S
en 31y il ML Cudb e S s 5T e slie
ol 3 e TS e g 2l Sl pe -l
Lol s Sl Gler ege sladaly sl Eels i
L S5m0l Cslis JLasl 5 sl Sler codlig bl
8 Sl S S S et w51 S Ol
G,b 51 ARGs 5 ARB .ol 03503 (3155 VY 03 3 03,0
ol GLBE L5l o Sy Jame )15 il
eslis la0] 5 bas Sl 555 sl SYU el 1
=13 4 ARGs 5 ARB il ' diil o o s Jaoes 4
Sl L bl s asues Aulssl Gel iy Lams
3 s 5 S T Cglie .ol 0l o ses
Jie 0356 b las L 0350 slas S Sl Lly e
5 03,75 ety G b 3l plie sla0 JLasl o ps
osls O sdae lallas T S e s gl 5
Slwsley law S 05 5 ARGS 5 ARB 5l (g5L 5 slaas <5
ol el adss Slasley slaadlol & bl s
cble (Y01 0) 0L 5 Rodriguez-Mozaz. Jle s S
gnrSdetW ermBSull) S s 51 @ pslie b0 5l VL
b Lapla ey s = DL s |, (BIaTEM
VL e 5 e (Y1) OLSs 5 Hadi * s 5o
Sl SLOASE J3 1y S 5T 4 pslie slag S
05,5 Cin  Cand anlllas pl 55 Wnged (5518 5558 s
S ol el sy Caslie s 3550 S 5
pslie gla0) 5 Lo S aS dlesgas 3018 La sy

=l s s Il e (et DBl s ey

VWA Hlgs F o jlasd p guu Jlow ¢ Jasas Cudilags ousigo ddae ¢ YT


http://dx.doi.org/10.18869/acadpub.jehe.3.3.239
https://jehe.abzums.ac.ir/article-1-243-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-03 |

[ DOI: 10.18869/acadpub.jehe.3.3.239 ]

Olse g e aaa

A2 L3 ,18 CFU/100mL
polis S0 [yl pde b sl Gromen adllle ol o
Sl Lt s S e S T A
Sz Sy bl (gl oS IS 05 G oS g 5
I 38 eslinal s QLl slads 255 sl el
Slas ol 53 on (S 5l 4 pslie GlalS 35 (Y
S gl 4 pslie Slags SL gl 53 a5 pl OO

A3 S

s Clinical Laboratory Standards Institute(CLSI) bl
ALl ladisad () daaa) Ad el gl Sliio
S el OB Lol 535 e 235 5 oKen S
Shaisype Ssn S sl JETR2A L 555 2 55
SLa L S 03,8 Lt e 5l ir o L 3l S8
O3 RZA w28 s (555 i ol Olojon B 55 2
VPRSP o T PN ERR P G- ST S JU

Slislesl aan LU SOl el EA BBlos (6l Ny

Q)Mdﬂijl—:‘}’\—:’fl—?dﬂjﬁ)lﬁjjo)ﬁ_@

SBR2A i ases 3 eslind 5550 oSS s 51 clale A\ Jgda

e pg/mL o s oslinul 5,50 clals sk ol LgLa&,nguJ
YY-Y. Ve sl
Y " el 5
Y¢ Vo Mu)ﬂ)‘

1 1 Sl IS

YE YY) 50Y . ot b
Yo 5 VY 04/8 Ja5lS 50 5d) g

sl 0l oslazal gl Dladas 5 CLSI glacal, sl

e (C) oyl = a o 35 o3Il (Sequences) s sl i 395 ) S g B 4z
el Jlas! bp wsl S 35 S g ol
(Annealing) (axllze
TV YT “§ (RN GAGAGCCTGCTATATGCCAGC tet(W)-F tet W pute 5%
GGGCGTATCCACAATGTTAAC tet(W)-R
(A )
YA SYY 00/4 \1y CGCACCGGAAACATCGCTGCAC sul(I)-F sull Ladals 5a)
TGAAGTTCCGCCGCAAGGCTCG sul(I)-R
(5318 530 54 5o
Y4\ Y oA v TTCATCGCGCTTGCTGCYTTYGA Faac3-1 aaCl N 5345 §);_:‘I
GCCACTGCGGGATCGTCRCCRTA Raac3-1
(s loliz)
Ty ay \qy AAAACTTACCCGCCATACCA ermB-F ermB N 5 Sk
TTTGGCGTGTTTCATTGCTT ermB-R )
(bl
Y /8 Yo CGTCACGCTGTTGTTAGGAA ctx-m-32-F cix-m- 2Ll Yl
CGCTCATCAGCACGATAAAG ctx-m-32-R 32
(f%jb@)
\Yy 0 VYV TAGTTGGCGGTACTCCCTTG cml-F cmlAl Sial IS
GAATTGTGCTCGCTGTCGTA eml-R
(Sl )

VY ¢ AYA0 e o jlasd p s Jlow Claaae Cudifags (ceudige dlae


http://dx.doi.org/10.18869/acadpub.jehe.3.3.239
https://jehe.abzums.ac.ir/article-1-243-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-03 |

[ DOI: 10.18869/acadpub.jehe.3.3.239 ]

Couug) daans d (oS5 933 0T p gl (SLa0)5 9 Lacs S HLATH yu (Aliasjlass (SLACISE il

Slibesl aan . od S alail osi g O 51 1) 5 S 105
L PCR Al 5 oLl s e 5 i J 58 61l PCR
5388 5 433 10 gl adsl O gl 565 o 3l o3lizd
b 10 sl ol S Slu ar st IS Yo ol 5 sl
Sl (Y Jsd) cslize ol § Sl a5 (Denaturation)
o645 ol sl S sle a3 VY 5 (Annealing) 436 Y
3,8 SLa VY s Jlg palS s S ¢l>,u'| (Extention)
Sl eslid L PR Y gamme L plonsl 4 V0 i
S UV sy 5 (o3 1.0) 5,LST U5 55535,

yaisL
03,51 ¥ Jsd> ;5 S5 4 HPC 5 ARB o) » =

RGO I 55

S g L s e p sl 05 s g

S gl sl Bame S35 5038 Ay A slags S
b 5 bl S350 58550 o Sius ol Shins e
o3ls LS ad gl Sy 5T sl SIS e )
Ol ) 5, S Vvt 5 e 0dd sl gl S A
ooy b eslial Ly S0 sl 5 edd Gl 6305
gl S s 3 s gl Al b - (S
eslizal U s 5 oMb slaki yo I DNA (53l alls
(Promega Wizard |5l oS 5 o5b —;;j@ ooy
s ¢l>,u'| Genomic DNA purification kit, Madison, WI)
5 2l SLsladsnl o pslis slad oluld ¢l -
o S PCR 5 S50 Siolesl ool slads ol
D3 POR S5 s plosil ) 1 3550 A0S DL/ 5
Permix , = 5, Ko VY0 o> o) 5 S YO Ll >
5 sSIDNA 5 o 5 Kol el a5l 2 5 Sea v .0

SB35 3550 (ARBS) s s 5T 4 p5lis slags 5SL 5 (HPC) s 55 28 oy il slags SL ol Sike :¥ Jgaa

shwsles
ER STX TE CAZ CHL GM HPC
(CFU/100mL) (CFU/100mL) (CFU/100mL) (CFU/100mL) (CFU/100mL) (CFU/100mL) (CFU/100mL)
VX Vo Vxo0/8Y VoY% 814 Vo X0/ VoYX EMA 1o UXY/8 V"% 0 H1
VXY VA VXYY 0 TR VY VY 12X/ Y VXYY 3 7at) H2
VXA Y Vx4 VXY Yo'y /ov VoYX YA yeYxy/v0 Vo X /A0 H3
VXYY 3 XY YA VoYX 0/8A VXV ve Vo YXYAL e/ 14V%q/0q Total
100 -

Frequency (%o)

GM CHL

EHW1
#HW2
#gHW3

CAZpgg TE ~ STX R

03,5 ¥ J)J?Jsu&;ﬁddq.&su@.b}: Sl ng‘)’\.}GJ‘:(HPC\{wL&J:MﬁQ)M)ARB Slres S Sl 3 ds st} JSbo

RGPS

VWA Hlgs F o jlash p guws Jlow ¢ Josas Culilagy ouaigo dlae ¢ YYY


http://dx.doi.org/10.18869/acadpub.jehe.3.3.239
https://jehe.abzums.ac.ir/article-1-243-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-03 |

[ DOI: 10.18869/acadpub.jehe.3.3.239 ]

Olse g e aaa

S Ay ol edd S Y KE s 2als el LS
ALIY) Slwlew slacdlsls js s oLulis slad)
CL>'— slaod_sl ;3 ARGs u_ws s Cl_u S (U
ctx-m-32 5 o iy (Aoy3 Vov) sull sls oL ol ey
(7 ) lails plt OB 53 1) o 28 (s W)
sy aS s sl plelid Ao sl Jypl sla S s Ll
Edsdor o edd adsnl glapds 5o boj 4 by e s

RGO IS 56 03)}1

CFU/100mL o> S50 ;3 ARB IS SiL
5 4 ARB e (58 5 ik 5 35 TIAVKY
ol sl )3 ARB S 55 GM 5 CAZ & by, o
J=lie Coo 4 pslie slas SL sl B 5l Sl sles
—lsl 5 4,3 CAZ>TE>STX>CHL>ER>GM 5,
sl 03,51 ) IS 3 HPC L acslis ;3 ARB (laes S
RGN

L;u@)w))w)j))yduoj@sdb|ﬁ M).)

o 3o S g Sl 4 pslie S0 OLE /) s i€ J93a
S bt SIS 31 et ) sla IS 55 (ARGS)

Slsley S
R 209 05
HI YH vH

+ + - aac(3)-1

+ + - cmlAl

+ + ctx-m-32

+ + + sull

_ _ _ tetW

_ _ _ ermB
100.0
90.0
80.0
$ 700
‘3’ 60.0
§ 50.0
= 400
£ 300
20.0
10.0

0.0 B
Aac3-l CmlAL Ctx-m-32 Sull ErmB TetW
Hospital
#inlet

Seole ol Lol 53 ARGs sl 3 JS as s ) L)

XY ¢ AYA0 e X o jlasd p s Jlow ¢ Jaaae Cudilags (orudige dlae


http://dx.doi.org/10.18869/acadpub.jehe.3.3.239
https://jehe.abzums.ac.ir/article-1-243-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-03 |

[ DOI: 10.18869/acadpub.jehe.3.3.239 ]

Couug) daans d (oS5 933 0T p gl (SLa0)5 9 Lacs S HLATH yu (Aliasjlass (SLACISE il

Sy JLtd S5l b g ol il 035 S 5
5 0550 slas SL s = B rae e s S
Ol 45 Sdly ol L g ol 7 kil e 0358
22 R 20 g;‘“)-%rj il glaey S s
ooy, S G e syl cilas el s Ladlw ke
s Slass lalases 53 05 5 Ol 53 K5 5
533 S g 5 Caeslie L) 5 syl st 1T oV
43 L;w)_%rj Coglis SIS Slallas o Sl )
Shsley Sladkams s Jolse ol GV Sl ¢ 50 528
4 ARGs 3 ARB 150 Ol JLs 8 a4 s 0 OLAS
=) eVl sl Slisles GBSl 5 b 5l e
3555 (alesy =B 2 —VVx) " CFU/100mL 5 =
ol Jlad el LB o bl Jslse ) YL
Sy g b gt S1 5 O e 55 L elS 515 S
G b 5 ARGS 5 ARB 45 esls 0LES Oldiatils Slidses
pdee B 5 i e Of Glaaibiaias sl o sl
s Sb als Jolse (o gladlradas o3V SIS
o A OLE L EIS m Lsd e et b o
R P R S e pr Jolse

S Slallas glaasl Ly adllas ol il |5 s
ARGs 5 ARB 3| & aie |, Slwlen slacdlsb
SARB 035 YU piimen opl 7 syls Sl pshes Sl e
sl s S po sl cdale 035 YU 51 26 |, ARGs
L lag s wlad il bl amciys 5 Sl sles
Slallas 5 dls e pslie slaw S 5 oS
L Slsbog slalase 53 Lacss s 51 Gy eslin]
Ol 5 Schwarz .l . ARB (¢l olsesl oy 5e
(Sliwslon 5 Gt SOSSL (b s s 53 (T00T)
NSl 53 ARB sl 0L (6 4 w55 a0l 5 albtag,
AL e VL Slsles slaodlsl 5 ARGS 5 (s ¢

e S S o5l Canslie Lixl 5l 36 SLSS
ssdome Glys balame 4 b o g0 50l ol iler
B SRR PR S U ST L PR P
lacs U 5505 ol Geiw opl 5> ARGS 5 ARB sl
b s Sy o5l ey, S s 4y polie Slad)
i S L L sl ol sl s Sleley
Sl L aslie 53 ARB islie ' 77 2 sl Sl pseen
el YL s Slsley oSS s el ey
il —S 1,1+ =1+ ? CFU/100mL o), Ses 5 Doung
3 Slsley slacd sl 53 ARB Yyans | ds 5ol
L odoal s ol alie Sl VL (5 68 slacdhals
s Munir a3l (g5 sladlsl s La o) Cu
Auerbach (Y++¥) oI, sa 5 Rienthaler (Y+\)) 0, as
o5 o) (Y++4a) 0l Ker 5Zhang 5 (Y++V) Ol )Ken
03 edises Lo 5 ol 5158 ARB S0ke S e A5G 1,
- CEU/100mL i ols SLSL

il o35 10y

G a5 dails b ley lacd sl 10 T
53 ARGS il 5 ¢ s sl O ol 3l
JL&U\_}YL r}fﬁg rl:&v)b J:.Ua @\yﬁ
o JUaz! 5> & e s (Horizontal Gene Transfer) sl

Yo 4 Y

ARGs a3 Jisl vl AL b SU Gl
el Gk 5l 5 o3 mld Dl ame (Slags SL g 02
La 0,5 5 b O el S5 ooy il S5 S et
(Yoo A) Ol s Martinez Soladlles 5 00 o &0
a3 5 st asle S sl sl sl 0L
L 5 ol 4l i OF 5l w5 (K5 s 51 DA
3 &_;ﬁu_uigpw Glad) S sl sdalin D

VWA Hlgs F o jlasd p guu Jlow ¢ Jasas Cudilags cusigo ddae ¢ YYY


http://dx.doi.org/10.18869/acadpub.jehe.3.3.239
https://jehe.abzums.ac.ir/article-1-243-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-03 |

[ DOI: 10.18869/acadpub.jehe.3.3.239 ]

Olse g e aaa

2358 53 Sl slay SLONSE 550l ol axdlas

S 3 5l sl sla03 5 s SL I VL ke (gl
Loy Cunde slp ool Oligad sl a5 Ll s
1 5,8 el Sy 535S 53 Sl slo GlaSb i
b als sy Jase mlie w s VT alge ol SLiml ot
by e SLedbl skl 5 g ilws bkl 2238 sl
Lz 53 ibloe 5o Ladlowlay 55 (S s ST Caslio o
2 g3ty ol liabie (S5 cmal sl oLl 5 (5K
Sl s wlibie ol 0l plonil be 5528 53 WDl slay
Ay A I I il Cand s o aes s
oramen 5 SalS G0l s S sw 5T e lie lallas
eVl 5 Sales (ISl 4 5L 558 T Lo

ols

PIAS 9 pg I
L YAVAY ol 4 Slides )b B s G
el Olgiol (Sipy o ske oKl iys Cisles Sulex
PTG P PO [ FP 'L VRGP PR K G PR
SO G opl o e &S SLus S 5 cdlig edsSls

oS o Gl Sl ilecas i3 0

1. Abdollahiasl A, Kebriaeezadeh A, Nikfar S, et al. Patterns
of antibiotic consumption in Iran during 2000-2009. Int J
Antimicrob Agents 2011;37(5):489-90.

2. Rodriguez-Mozaz S, Chamorro S, Marti E, et al. Occurrence
of antibiotics and antibiotic resistance genes in hospital
and urban wastewaters and their impact on the receiving

YO ¢ WYA0 Hlga o jlashi p s Jlow ¢ Joaane Cudilags (oeudige dlas

g sm ol slite Sl sk Lol a0 S
~ M > S s B A Jemily 0o 51 26 15 e
Tl 5 ke s cde P Gl o s S
Olyer 5 grlsn (25 oo e (slaoy S (5,850 Olje
23 psdsn ol il sl s S slaes S aslin
Al Bals Ul e 5 e S 05 S K o
ol oSl s S5y 0l gl sl JS & em
S lmes S 5 Cidie sLacSs g 5T ) Ll
s QLSS sl
5 (¢ Jsax) s sl gla IS 53 ARGS gl avylis
ARGS Jws )3 das o LA (Y J.i_::) Lol slad sal
Al e 5 ol sl o ol slad sl 53 el slulid
Cnslin 0l S US (SLal) 3 Kl pe £ b5 ) K3
S M a3l e sLa0) Sl sl
o slie oS IS (35 Laes (Sol5 w2 3550 GO s 5T
23 e 5 Dslite oA S US Ll sy A2l s
Slid aS o e BTl Sl s e o) 5e slaDLSE
2diS A8 (sLao JLEsl (sl s Tl 5 (S g S
odiS AS slad) g sl s Ol GLLA 35 Ceaslia
- 5T e pslie slag St Gl mls T el s
pslis Lo UL sy Jlazl ) 2550 SO 5
Olii ol lay slacdsls s 1) 6Bt Cuwslie s
la S sl bl slacy s 3l &S S Conglia . das 4o
LS o arlye SR L) RS glahss 5 RS Al

C._\U.o
river. Water Res 2015;69(0):234-42.

3. Rustam I, Aminov RIM. Evolutionand ecologyofantibiotic
resistance genes. FEMS Microbiol 2007; 271 147-61.

4. Grundmann H, Klugman KP, Walsh T, et al. A framework
for global surveillance of antibiotic resistance. Drug Resist
Updates 2011;14(2):79-87.


http://dx.doi.org/10.18869/acadpub.jehe.3.3.239
https://jehe.abzums.ac.ir/article-1-243-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-03 |

[ DOI: 10.18869/acadpub.jehe.3.3.239 ]

Couug) daans d (oS5 933 0T p gl (SLa0)5 9 Lacs S HLATH yu (Aliasjlass (SLACISE il

5. Abbassi-Ghozzi I, Jaouani A, Hammami S, et al. Molecular
analysis and antimicrobial resistance of Salmonella isolates
recovered from raw meat marketed in the area of “Grand
Tunis”, Tunisia. Pathol Biol 2012;60(5):e49-e54.

6. Aali R, Nikaeen M, Khanahmad H, et al. Occurrence of
tetracycline resistant bacteria and resistance gene(tetW) in
hospital and municipal wastewaters. Fresenius Environ
Bullet 2014;23(10a):2560-6.

7. Kimmerer K, Alexy R, Hiittig J, Scholl A. Standardized
tests fail to assess the effects of antibiotics on
environmental bacteria. Water Res 2004;38(8):2111-6.

8. Bouki C, Venieri D, Diamadopoulos E. Detection and fate
of antibiotic resistant bacteria in wastewater treatment
plants: A review. Ecotoxicol Environ Safety 2013;91(0):1-
9.

9. Huang J-J, Hu H-Y, Lu S-Q, et al. Monitoring and
evaluation of antibiotic-resistant bacteria at a municipal
wastewater treatment plant in China. Environ Int
2012;42:31-6.

10. Hoa PTP, Managaki S, Nakada N, et al. Antibiotic
contamination and occurrence of antibiotic-resistant
bacteria in aquatic environments of northern Vietnam. Sci
Total Environ 2011;409(15):2894-901.

11. Hadi M, ebrahimzadeh namvar A.M, Karimi M, et al.
antibiotic Resistance of Isolated Bacteria from Urban and
Hospital Wastewaters in Hamedan city. Iran J Health&
environ 2011;4(1):105-14.

12. Fuentefria DB, Ferreira AE, Cor¢do G. Antibiotic-resistant
Pseudomonas aeruginosa from hospital wastewater and
superficial water: Are they genetically related? J Environ
Manage 2011;92(1):250-5.

13. Rafael Szczepanowski BL, Irene K, Karl-Heinz G, et al.
Detection of 140 clinically relevant antibioticresistance
genes in the plasmid metagenome of wastewater treatment
plant bacteria showing reduced susceptibility to selected
antibiotics. Microbiol 2009;155:2306-19.

14. Bahl MI, Hansen LH, Goesmann A, et al. The multiple
antibiotic resistance IncP-1 plasmid pKJKS isolated from a
soil environment is phylogenetically divergent from
members of the previously established [alpha], [beta] and
[delta] sub-groups. Plasmid 2007;58(1):31-43.

15. Laroche E PB, Berthe T, Skurnik D, et al. Occurrence of
antibiotic resistance and class 1, 2 and 3 integrons in
Escherichia coli isolated from a densely populated estuary
(Seine, France). FEMS Microbiol Ecol 2009;68(1):118-30.

16.Xi C, Zhang Y, Marrs CF, et al. Prevalence of
Antibiotic Resistance in Drinking Water Treatment and
Distribution ~ Systems.  Appl  Environ = Microbiol
2009;75(17):5714-8.

17. Armstrong JL, Calomiris J, Seidler RJ. Selection of
antibiotic-resistant standard plate count bacteria during
water treatment. Appl Environ microbiol 1982;44(2):308-
16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ramteke P, Gaur A, Pathak S, Bhattacharjee J.
Antibiotic resistance of coliforms in drinking water in rural
areas. The Indian journal of medical research 1990;91:185-
8.

Standards NCfCL. Methods for dilution antimicrobial
susceptibility tests for bacteria that grow aerobically:
Approved standard: National Committee Clinical Lab
Standards; 2006.

Heuer H. Gentamicin resistance genes in environmental
bacteria: prevalence and transfer. FEMS Microbiol Ecol
2002;42:289-302.

Figueira V, Vaz-Moreira I, Silva M, et al. Diversity and
antibiotic resistance of Aeromonas spp. in drinking and
waste ~ water  treatment  plants. Water  Res
2011;45(17):5599-611.

Zhang Y, Marrs CF, Simon C, Xi C. Wastewater treatment
contributes to selective increase of antibiotic resistance
among  Acinetobacter spp. Sci  Total Environ
2009;407(12):3702-6.

Munir M, Wong K, Xagoraraki I. Release of antibiotic
resistant bacteria and genes in the effluent and biosolids of
five wastewater utilities in Michigan. Water Res
2011;45(2):681-93.

Garcia-Armisen T, Vercammen K, Passerat J, et al.
Antimicrobial resistance of heterotrophic bacteria in
sewage-contaminated rivers. Water Res 2011;45(2):788-
96.

Gao P, Munir M, Xagoraraki I. Correlation of tetracycline
and sulfonamide antibiotics with corresponding resistance
genes and resistant bacteria in a conventional municipal
wastewater treatment plant. Sci Total Environ 2012;421—
422(0):173-83.

Aminov RI, Garrigues N, Teferedegne B, et al.
Development, Validation, and Application of PCR Primers
for Detection of Tetracycline Efflux Genes of Gram-
Negative Bacteria. Appl Environ Microbiol 2002
68(4):1786-93.

Aminov RI, Chee-Sanford JC, Garrigues N, et al.
Detection of tetracycline resistance genes by PCR
methods. Methods mol Dbiol-clifton then totowa
2004;268:3-14.

Pei R, Kim S-C, Carlson KH, et al. Effect of River
Landscape on the sediment concentrations of antibiotics
and corresponding antibiotic resistance genes (ARG).
Water Res 2006;40(12):2427-35.

Heuer H, Krogerrecklenfort E, Wellington EMH, et al.
Gentamicin resistance genes in environmental bacteria:
prevalence and transfer. FEMS Microbiol Ecol
2002;42(2):289-302.

Knapp CW, Zhang W, Sturm BSM, et al. Differential fate
of erythromycin and beta-lactam resistance genes from
swine lagoon waste under different aquatic conditions.
Environ Pollut 2010;158(5):1506-12.

VWA Hlgs F o jlasd p guu Jlow ¢ Jasas Cudilags cusigo ddae ¢ VY


http://dx.doi.org/10.18869/acadpub.jehe.3.3.239
https://jehe.abzums.ac.ir/article-1-243-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-03 |

[ DOI: 10.18869/acadpub.jehe.3.3.239 ]

31.

32

33.

34.

35.

YYY ¢

Olse g e aaa

Kimmerer K. The presence of pharmaceuticals in the
environment due to human use - present knowledge and
future challenges. J Environ Manag 2009;90(8):2354-66.

. Duong HA, Pham NH, Nguyen HT, et al. Occurrence, fate

and antibiotic resistance of fluoroquinolone antibacterials
in hospital wastewaters in Hanoi, Vietnam. Chemo
2008;72(6):968-73.

Reinthaler FF, Posch J, Feierl G, et al. Antibiotic resistance
of E. coli in sewage and sludge. Water Res
2003;37(8):1685-90.

Auerbach EA, Seyfried EE, McMahon KD. Tetracycline
resistance genes in activated sludge wastewater treatment
plants. Water Res 2007;41(5):1143-51.

Aminov R, Garrigues-Jeanjean N, Mackie R. Molecular
ecology of tetracycline resistance: development and
validation of primers for detection of tetracycline
resistance genes encoding ribosomal protection proteins.
Appl Environl microbiol 2001;67(1):22-36. Martinez JL.
Antibiotics and Antibiotic Resistance Genes in Natural

VFA0 Hlgs o o jlawdi a g Jlow ¢ Janas Culilags (crudige dlae

37.

38.

39.

40.

41.

Environments. Sci 2008;321(5887):365-7.

Chadha T. Antibiotic Resistant Genes in Natural
Environment. Agrotechnol 2012.

N Noorbakhsh Sabet AJ, D Mehrabani, S Japoni. Multi-
Drug Resistance Bacteria in Qom Hospitals, Central Iran.
Iranian Red Crescent Med J (IRCMJ) 2010;12(4):501-3.

Novo A, Manaia CM. Factors influencing antibiotic
resistance burden in municipal wastewater treatment
plants. Appl Microbiol Biotech 2010;87(3):1157-66.

Vilanova X, Manero A, Cerda-Cuéllar M, et al. The effect
of a sewage treatment plant effluent on the faecal
coliforms and enterococci populations of the reception
river waters. J Appl Microbiol 2002;92(2):210-4.

Koike S KI, Oliver HD, Yannarell AC, et al. Monitoring
and source tracking of tetracycline resistance genes in
lagoons and groundwater adjacent to swine production
facilities over a 3-year period. Appl Environ Microbiol
2007;73(15):4813-23.


http://dx.doi.org/10.18869/acadpub.jehe.3.3.239
https://jehe.abzums.ac.ir/article-1-243-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-11-03 |

[ DOI: 10.18869/acadpub.jehe.3.3.239 ]

Couug) daans d (oS5 933 0T p gl (SLa0)5 9 Lacs S HLATH yu (Aliasjlass (SLACISE il

The role of Hospital Wastewaters in Dissemination
of Antibiotic Resistant Bacteria and Resistance
Genes to the Environment

Rahim Aali', Mahnaz Nikaeen®*, Maryam Hatamzadeh®, Malihe Moazeni®,
Hossain Khanahmad®, Ali Shahryari®
1. Department of Environmental Health Engineering, Health Technology Incubator Center,
Khoy Nursing and Health Faculty, Urmia University of Medical Sciences, Urmia, Iran
2. Department of Environmental Health Engineering, School of Health Isfahan

University of Medical Sciences, Isfahan, Iran

3. Senior Demonstrator, Department of Environmental Health Engineering, Isfahan
University of Medical Sciences, Isfahan, Iran

4. Department of Environmental Health Engineering, Isfahan University of Medical

Sciences, Isfahan, Iran

5. Department of Genetics, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran

6. Department of Environmental Health Engineering, School of Health, Golestan
University of Medical Sciences, Gorgan, Iran

* E-mail: nikaeen@hlth.mui.ac.ir

Received: 13 Jan 2016  ; Accepted: 18 May 2016

ABSTRACT

Background: Antibiotic resistance Genies causes many problems in hospitals. Dissemination of these
agents to the environment is a great concern worldwide. The aim of this study was to investigate the
concentration of antibiotic resistant bacteria (ARB) and presence of antibiotic resistance genes(ARGs)
in hospital wastewaters.

Methods: in present work, 33 sample from raw hospital wastewater were taken from three hospitals.
Heterotrophic plate counts (HPC) method was used to assess the concentration of ARB in hospital
wastewater samples. Six conventional antibiotics were selected. Presence of six resistance genes
regarding to the selected antibiotics were surveyed in wastewater samples and isolated ARB by PCR
method.

Results: Average concentration of ARB in raw hospital wastewater was 3.81 X107 CFU/100mL.
Frequency pattern of ARB in raw hospital wastewater was as follows: ceftazidim(CAZ)>
tetracycline(TE)> sulfomethoxazol (STX)> chloramphenicol (CHL)> erythromycin (ER)> and
gentamicin(GM), respectively. ARGs in raw wastewater samples were detected more than isolated
bacteria.  ARGs  frequency  pattern in  wastewater samples were as  follows:
sull>cmlA1>ermB>tetW>aac3-1>ctx-m-32.

Conclusion: The results of this study revealed that there are high concentration of ARB and ARGs in
hospital wastewaters. Therefore, hospital wastewaters could play an important role in dissemination of
ARB and ARGs into the natural environment and therefore, may pose setrious public health risks.

Keywords: Hospital wastewaters, ARGs, PCR, Environment
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