[ Downloaded from gjsph.tums.ac.ir on 2026-07-03 ]

lig Olids gl § Cablug oKLl dloxe
A=A 1 Olmdo (ITAL Sl ) ool A oyee

o bl SbL b sy 435?)0 M/Mjﬁos.ﬁgbw’jmoélrwxjs =LB3)
0B Ol 3 F 4529, Dbgwy § T (59) 2 (owip (P

1l cp e oo Aoy oDl 31T oltils ¢ (5 gy S 05,8 obslenl 10313 JudS™ oy 9

t_ahrar@yah00.com : L.l ediws 5-0 ! p A o Al (oDl 15T s (65 g5 S 03 8 (i)l Ll 1S 1yl > Y19l iy ko
otﬂur,eLM_?.\",_,au>\;T°§uugdjngﬁfa,ﬁtjggulz,?;lrv\m
;,t,_uM,,‘M,,.\,.t,s.ou;\;TK.:;\;‘G;L_,a.&,:;u‘GAL_U}L‘TUJ?‘L“:@.@m,@

IWAVYITA (S gds gosb IFAAFINY todl o g b

ol

.o
\:M”J“)Ja.:hﬂ)sueMYTJ‘W}@Jﬁfw‘}AW&\jz‘bo‘ﬁhé))}mj&wéu@w&‘jz\JM‘,A}%A}
;,.)}A}.})‘jé:“ﬁ)dubﬁMd)iﬁﬁdua‘))\wjumi.ﬁnjbggi Q\}J‘Uvﬂﬁ.}lsﬁ,.w\ a.libjfd‘)‘xbfb)uu\_}&ij
s 5ol Gl dgad 53 eud 5 aleds S Jelge 5 eeslS e as 35S e Oldly OLILL: L3 0 SUS e (5l
u\bw_:a_?Q,:_L%V_AJLAAJ}A.})JCM;SJJ.Gle.a6_).ISL3U,'Z:J\La.v:ll{)ﬁﬁ‘ﬁbw.lau)‘w)ﬂdnudﬁdlf}d}f4..,:
el o g e sl zass s MIC, MBC 5 b 5l s sls (6,50 ol Conslia

5 ElEss b O b mdin b 033003 A s 2 o oSl i S (5 Wl s, e L3 ST aile s 4 )8 2,
J)‘cjjj..lj.,\..;éwJﬁ)s\.:@Ja);‘jé)sgjﬁﬂ)}gTdLﬁsu.‘}q...a‘.l:.a.})‘.l}l:m‘di:)) wtﬂ‘f.bxéjfuw‘d&m 4}7%).}6.}‘9}}
sl pple ay s o, S s s s abeed = S Bl s ool e e Sl B el e (6,5 el L )
.Jd.\p;&lij)\mﬁslfdu;ﬁm.é«dﬁf)lﬁ{l{wdu

53 38 ol Ol e e ) (P 0700 Vs b o) b 51 i (1 e Lsb 4 av 5 53 sl aK;Aﬂi\ﬁﬁ;LmL;;ﬁ:@u
BOD/COD s 2alS ol 035 4z 55 LB 3 5 g0 sl slilind 0 ol 5(PS 700 )) 035 O 51 i s ool ples Sl g
)yﬂ&ﬂuﬁjﬂ}).budfsb u:“)l"“:‘ ‘.LmLia}JfL_wLiU; A aML:..AJ}TaKLﬁ‘JL@%)) Slews J:""_)'ebfi a&ﬁ‘jé)b
Lsetalze BacillusABs ,P.aeruginosa ETs s wesls & cuglie Slas (P< /0 0)) il 2alS)ls pme &) 5o & eeslS
s pslie 5 otS BB la o SL i ket el s 05V 50 s iy 5 ke o 5 aMBC 5 e 5 b s 5w L OTMIC &
.\;Jui:&ibud;byj)\}abyﬁur;uugjsbu.lj;r}u.a(p< '/"\).Lirl..vwue@i‘ﬁbj\&@}wo@ﬁ\J:ﬁbg
Qsﬁwwv.&«]_:l;mra.mlf&gulduﬁ,.sjla_%su_.laf_fu)jsdualf;ﬁlﬁlp},a}mﬁ;lfou_df;jﬂ:dﬂf4:3.’5
o O bl ko (sl a3l sl 0L 3 51 st —ansbie Sl b s O 31 5y emeslS 4 Gl ) sl 5 S5l (6ol
mﬁalfwjaﬂlbal{w)ﬁlij:slf(r@ﬁ)o\i\lg,.ﬁ;c}:_ii.:élﬂ\)wtﬁLﬂlﬁgy)‘w\)\%guohﬁmdgwaﬂﬁM;
rl B Lot b ool o 5 03T 51 s (6L o 5 pslie ASL a3 OS5 S Gl s, 0 e pl ST led o oal 3
O_il‘uusj)guggwjlésu@m@@;p.mp@fﬁngﬁ});@)wdqu Oly Wl o Wilys o dllis

;dﬂ;'-:}) P C‘)Lo‘ egjvuj;_j eV.:A:Lg aJ»a;n/r}U.a db’h é,‘Sb 26-\7}5 Q\f}‘}


https://sjsph.tums.ac.ir/article-1-95-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-07-03 ]

Q‘)&&A}cb‘j L.GS*. J:.&Jﬁ/ \Q

Sl s g oS o O Olsen 5 6la gy Sligy )3 )
Ikedaet al. )z osls Olis (g)ls me bLS I adlaie OLSLe
3l 55 eSSl LIS 5L 5 s s o0l (2006
ss.[dinet a. 2002) aisb s ks e Sels Syl
3 Bl easlS s (S dsile plape SISl S
e 4l Ko 5 s — A5 DNA gL wisles
2l adlas Ol 5l s 0SG .(Hassen et a. 1998)ss §
Sy 5 et Ol 53 edlS w pslie sla 65U )
JiS ol i ol 5 ) e 6 (g bt
1 pealS ko 51 oS 55 i slia\ YAT L s o315
USan 5 gy 3903 and S w55 Sl 5 S 2
Sl Sl 1 eeslS eSSl sla Sl s SLAYADILL s
V000 w3 oles s VUllo.Gs 5 gslulas 3=
3l Ol S wlisess s 6 SL 514 5w
o3l Ve a4 b OF gl 5 o (005
e 03,5 63,08 4 Gler Al S el s sed s
L esY sba a5l b s = ol P ASle 5
Sy rms 5l Cole gz 3 psle opl (6,5 S @ sl
Sl esliial .l 03 505 sl Ol Dl Lo
Ses Clamy aias Gl A sla Sl 03 polis la
Gl agey ol 53 e 5 ddr sla (o3l (3 e
Abolahrar and Moghbeli 2006; Cervantes )
Jelse 5 edlS e om0l e 5l s (2006
S by Slgas 5 Ol s a5 abard - S5
Sl 5L s 2 Al Cae o 5 0B Ol s
o3Il o b ) e foeglie cib s 5 i3S LB
bl Blus 5 (MIC) sy e lssl chls Blas 6,8
VL cslie b plags SL o8l 5 (MBO) sSL sis
s el Gl Wdlo s 5o alas SL e L e
Kafilzadeh )ucos coeal 3l puesls Gl 5 s Ol
Bl e 5 g, . (@nd Abolahrar 2007

Dl e sl s W sl b s s S

3

Ao\
—sbadl gl s alpsl s a6l
solie dlaalie Comasr L) Lol jen (65,58 5 s
b e (e sSD) 1 3 )05 L otV 51 (0L
oAW1 33,8 e edis Sls gz se S sl OF Jlis w0 5
bwg logas 5 000 s gosi> U T sl
s a8 Il g e e b s oS S
sla cdlb 5 Ol pled o 28Ty s S
rfﬂ—glﬂjﬂé—* e L a6 s S
S, 5 (Bioacumulation)ts «sb s oS ol

— |, (Biomagnifications) 25 el

5 s (S s cJle (Johansson 2002)... s
Sl S alsagy 5o (Sosll ol Jalse 5l g3,5le8
(rold SB S s maime 3)l5e cpl alex S Al e
b S8 le T ol s e s
5 o S i ol 5 a8l Sl )8 WiVl
Pl Ol (r ) Sdngpe et SL la 1S
Bidokhti and Rakhshandehro 2000; )s,
5 o 318 S Ol g 4 el (Jahanmiri 1995
aaldl 5 el e s (TOP tEN) sl 665 55
o Ll Sl Obole 5 Gy e 1 Bl ls
(Hag et a. 1999; Sharma et al. 2000) ._sL
GlaaluS, (o 5L cxln els O godas (b las
Sl sl Sy 5 S S s e ek ol (e
sla s G)uj‘ Wl glas S o - sl
o opl Sham s BB slie s 58 5L BT a85 p gann
b a LS a5y s Jeols Al e e
Jed O plasilen Ol 6l s Slaas 2 5 s
el (IS 5 (S D] Ol el DA il
3 e p SladslS o A el 5 Gl slen (s
Koplan 1999; sl L aolb, w3l =,
Sl e o013 03 G O b . (Johansson 2002


https://sjsph.tums.ac.ir/article-1-95-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-07-03 ]

VYt 5 el e 36 5

S o3l oKanl o Joe 53 PH 5 S e Jalse
ol Sl ar o ¥ el i B L aloll L i sess
A3 8 Il o5
b sl bl S AT gla i)
el SO e L s e e ) 2l
(APHA, AWWA, WEF, 2005)s .,
Bk e b et pled = (S Jalie (S o5l
ool 4 ahoolB 5l Jasl 3 Lais U 50 b L]
5 St B Al L s sl @500 L3 8 L)
et SO Al 5 S IS Al Sl an 4 S bl
oas Lo gy 5 Ol (Sl isad 53 003lS Olse s
et e CTAB000  Jute osl o 205 280l
3l Slhad (o 20 oS Ol e IS (6 S 6l
Ll s S8 Gl 5 i SO Gk 5l 500 Sl
aS ol 65l oY LS (S o3Il e g s xS
5ol i mlS 55,5 Slp e e 355 wlind Glas S
sab 4 Uls e laed Olsas (5,805l 5t S
s QL 1y (S cpl ks 2
S Ul Joli La iy ol i iy balse (6,8 3100
0335 g S5 5 2550 05081 (DO) s 05051
slawsas 53 (COD) slars 5 3550 0351 (BODY)
Sla @ sas 5> Sy Sls iy 4 (TOM) JT S slse 5 O
AL )
3 Sl > e ol bl Gl o Sn Sla s,
Y H;\s o fj\_s.d AL Sl W U TV VR W
2L el ol 2y 3y 5 S slaa sl
Lol b >Usa g bl dndy, b
Ld Jll o el s Al UL sl

Tl el il o S JLLE

Gla s 5l =Y
)l)\JHwkg&tsjbgl_JSfc,?u)\ch,ﬁ;f

e:l;ﬁ,&f}lﬁﬂ&dﬁhﬁm&mﬁjﬁzg.\i}f&nj

G B 52 (S0l S0k 5 s Gl K Olpe
(Hassen et a. 1998) =5 §

K 90
T03)F JUN UL PO B B A [ SN I W
S O3St 5 3L5 e 5 & 033055 A sVl
e 3l s coiS y Sapdl s Lol sls
= ol A by e il s uf.s)ﬂcﬁc s s S
ol sl 1S S e 5 plend slas S 5l )
jé;@-&eMW}fbduquMJwCMJ
BIdOkhtI )o.,\_.i 4_':L>'-J)J ;Jjﬂ J:“ﬁ‘fe\ g0 W
3550 oSl gy 1 , (@and Rakhshandehro 2000
J'a‘ S A ub&;‘.l_wc,_w))_:))‘ts_:ﬂ;uﬁkﬂ‘).hjb
Gl oolpals v Comge g s oSa) opl Slaties
S oKl e 5 w3 S e e el EBtrex o
(Y YVEENLOY YEAAE) 035505 dw 5l s

o TN, JORES !

S by e oKeyl (YA 0V £9-"N,aY F8'A- 2"E)
J e oKl (Y 0V 18" NLOY F5'YAFE)
g o) (TP NIANOY A A YE) sl
e (YA EVA"N,AY YV V'E) ol Koy 63555
G333 2l & 303 (6 53 oK) 4 L0 o) il
5 oS sl bl B s S ol EoT g e
Shol lads s Ky plmil Oloy oo gl = SC 5
Sy a5 Ol man (6 0 Bl slny Gas
ailaie ) Sl o gt (Sl Sl U an Gos
9030,9060A-  sladze s lubul L slas 5 (5l sn
APHA, AWWA, WEF, ).z = 3010A,B

(2005


https://sjsph.tums.ac.ir/article-1-95-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-07-03 ]

OLSen 5 oalj JuiS s 5/ VY

il 5 il glacble Sl ) e S sl
Ll S o dolee g ClE &S S 4l
Sl CdCI2 51 sl sls clale s 0 MM
S s e IS Olpe a0l = ale Lo
J S Olpie 4 oeslS BB 5 o il mle aome
e lol (3l slacs) Sl g o LS s ke
(Overnight incubation) <l o sl 5SSl 51 e
Godgp s Ses Ay LUy Glid oS Gl s
s MIC L i ol )la3L clale o 2eS Ol e
5o, Olea SIMIC DU ascin JLis . dos S
S Ml Jaes 5 /M 3101 &4 cans oS,
ot 2o ety Al 05l SN 51 g 5 A2
Ay OF 5o (S em a8 51 51 ale s S8
749/4 U8 s o s L IS sl b 03 SO

A a S b s MBC Olge w5 anl jials
s SPSS Jl551 0 5 L s cnl 53 bl glas sl
53 4 53 laalis 5 48 b S bty IUT Ol 1P

ol

Bl S 3t 5 ot = (S el b o)
Sl S s e sy b Sl 3 eedlS e s
L ol 3 ool s 4 Lo g2 Sl (P 2/ 0)) o
dole S slie i ol ol 0 5lnS V) i3 el o
el ol 03,51 ) Jsdr 3 gloend = (Kb 5 e
o by el S Ol 5l (ol o iy ot 5o
Lo s adS 0 515 (P o700 ) a5 55 sla oS
BOD/COD s jialS il T 5 e sl oS!
oo g s i 51y 5T ool 53 s
A edalin =1

sl 6 A s S s sy o Y
Las e 0Lz e oSl elad o b (6,80 ik Sl

s o3 S 4SS Y C les s S (sls L
Gl 8L 5 a3 S 1,5 3,50 CellFAIY Y )
5 La (IS ke 5l ey ks 3laldr Joste/p slie
S a3l Al CiS 4 b0l 5 dals oy S
A 3 S s Bl Gl 5 (el K el
A3 S ol S5 L/ e
oAy Ul sl sl astess o 8 LS
sl A ads o ol ps la (6 SU 5 el (8L 5 5 SU
b (6 gy 0l il Al sla (8L 1S a
O 5F XY o gls cble ool &l b -L, ) s
S K 2l lad b Billas 5 agh @enslS LIS 51 Y50 s
AP r i Gl SL Ol J ) (e SG B
oSz Ly sl ODgoo—s 51 oy s S 03553
5 oy el Simadzu-UV. 120 Joe e s s 2Kl
A o e 456 ODgpo sl VY oo 0 0 sl 5SS
ODgooliis o sYL slyls 5 J 28 s 4 jio chale
sl e
Sl Bl alos tp s 5 IS
Minimum Inhibitory (MIC)._s, sas,ls 5L
6L sai s cble ilu- 5 Concentration

Minimum Bactericida (MBC)
o 6l skl ols 55, Concentration

AMOroso &t )il s 5, SL S cunglis Sl
65 JLe 5l s s 5 SL sl (al. 2002

Committee for Clinica (NCCLS)
(CLSl)so oLs L Laboratory Standard

Clinicd and Laboratory Standard
el M26-A, M7-A5ls 5L o INgtitute

s oob—l» (CLSINCCLS) s i
S a5l « "Macrodilution  broth”

slaad 4 OF 5l 2 e O Sl 5 g


https://sjsph.tums.ac.ir/article-1-95-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-07-03 ]

VE ot 5 0enlS e 36 5

e 5 SS e Oy sl >l 5 Lo e g
RCOUSU PP PO G-IV NI [P S [ PIRN Lo B
ol o Sl 3 a3l S s e 3l
5 (Titus and Pfister 1984) 1sL1s s 1561 glaalss sy,
s (Davies et a. 2006) > ;5 ol aslsss,
Db oL s losa s e il ical s 218
ST S ol o3l |5 ol el L wlts
U osalsly ol 560 eSSl Llls 5 S oo com Aile
Ol psam 5 T s (Sl e Olab 5l L s
Cagtano et al. ) 53,5 o s 5 53,58 &Y juams
ool oesls (2003; Korlali and Davies 2005
5 ) e 5 o Al SLS s Lo g 3 Snall
e A Sde s ol | als s Wb (o5l sla sl
o o> (Johansson 2002)a st o« 55 L Ol
ol oS /T PPD OL BT Sl (gl 5l pl s ik
A3l as V=) Sl e s Gl B oS Bl oS
Sl e 5 b 4 eslS ltie s oSl plad 55 aililiay
Sl a3l S ;K05 (6 31 il 03 5ad s A
Dl 8 ol (sl Sl ST 1 ity 35106 S5
5l =5 055 el (Jahanmiri 1995)c s oy las
e 53 pdolag s ST bS5 Rl e OIS
¥ 51,28 o BOD/ICOD s jialS ol e
25 45 A8l e LS5 i A 5 e R s
(Maier et al. 2002) el s sdalis 55 il iz
33 o=l (Chenet d. 2006) s > oS 6l s
23 S sl 3 5 Oles Sl i Sl 3 S
Sl s onl Ko (Akcay et al. 2003) 45 5
03 Dl 5 p gl Slde 035 YU i oa ol 0
5 e Sl Ol sy edas 0L b oKl 51 &
o3 s Sl et 8 el Dlad 5 (5)sLiS
23 dm Wbiss,s Cends balie il pl ool OF o
S 5 S J s (Cheung et al. 2003) wal o o

P vl e sk 4 OT b aslie 53 Sl &S
3 a3l Q=Y o) s, 5 5 (5 2t sl (65
SV o SO s 5 s (8L ol Sl
e ok A6 S L aslie 53 eeslS S
s (Y=Y ls 4 ad) s o QLS alS (P /00 )l
Gle 8L ol &S das e OLES ise ol s sl
03 L oSl b 31 e s 5 gl oSl s sl
ozl gl 68U cp 5 Ol b oy pn (P 2700 )
Sooles L Pseudomonas Spp. suiss ol b s el
AL s S 5 o5, (10G10 cfuml) 514
(cfu/ml 10g10) v\ = ,L—z L Citrobacter Spp.
3,8 sdaline aw oK) 53 g oS AL s

T 348 G ool b 8L Sl s 68 LS
oalS Vg oo iy U 53 Ul ol iyl olSas
o= o M e 5 oS o i 5 el 0L e slde
s 5,50 op zi Lsls oLis ODgo s csles VY 5
AL o Dby 4 b e s e p S o slis

il cte o S 50 5 e p S (6 St e 5 5 L8
L4s s MBC s MIC 5 b 5l cslis jSlas

L 4w oKl 51 Pseudomonas aeruginosa ETs
Bacillus 5 V,» Jecia MBC 5 22 1, MIC
e 7o MBC 5 ez L MIC L 55 o&al 5IABS
Gla o) Llosls DL alS w1y aslie ST Y50
Y=V 6 Y=

—x
St sl ol a5 sls s o
S abiagy o Sl Lol else 5l 63558 5 s
3 s Sepdl il S b e il e sl o
;_,,,:th;ggjkj\.wlasﬁjcucjzj):.u@s
o) 63 gkme > Ol o St A 5 oS Sl

oukﬁ@‘jrbéuuwéwﬁrﬁcﬁjw


https://sjsph.tums.ac.ir/article-1-95-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-07-03 ]

OLSen 5 0alj JuiS s 5/ VE

s o> Paeroginosa ¢ sSU ol o aisl e et
o, 5 Harrison «(1998) ol ,es s Hassen cla
s — MIC jliis (2006) ol L<.s 5 Raja 5 (2004)
sdal S iy SV 5n e VIV 5 F/8 00 (5 5 4 eslS
ss Paeroginosa ETS s SU cnlis j5 45 ol
L5V Uslee MBC 55 i . MIC L ol s
OLLSen 5 HEsSeN (o s ol 03505 0l ) (5 20
s WY i Bacillus s s sl — 1, MIC (1998)
Vs e /) 5l 28 (2002) ol Kes 5 Richards
MBC , ¥ MIC L Bacillus ABS 45 .l o351 s
ol 4S8 Ul e 4 23,8 e s (331 8L 0O
3 SE5 asios Ces a5l pde 03 e s (5L
b 3l e bl Slex Olosla | aib o Lol bl
sla S ss,s Ok 5l ol 5 (EPA) o
Al e o llasl 5 slme o e ) 0l (G505 s
b L e s ol esdls (Davison 2005)
5 Sl Sy 5 s ol S Ol & Ll

(Hassen et a.1998; Ron 2007)s> $ L L

(S 5 domad
Ol s 35aS (s e gla Sl gt
S Dol a0y g 5 (5058 b sl JB) op ol
arlips 5 S wbiagy Conds Bagls e OF 1 Lo e
et D3 e IS I i ) el Ol 3 0y
J=lse A sl aslng, o Bl G 53, e ren
o) 53 OGS e 5 ) 5 et — S
5asbiag,) Cands Do prie o 4 Al a5 gla
OLaj o3 Gl ST (60l 2 i 50d Ol O35 olas
G 33 oley i sl ol 5 e sl
sy, an be Ol 4l 51 A0 odSls v a5 L

33 LSﬁ)lJé‘ﬂ SRS dﬁl).s Ja.x';a/pkia sla 5,54

2 a5 35 5 e Flew Sl Ol 5 bt ¥T gl gl
s S G S5 eyl 5 s Sl S el sls
ot ol Gl glend 5 (S gl S5
sy G, S i s .(Low et a. 2000) w1
S e olyl s Bacillus Spp.as 3 <) s 1565
s pslis PSRUAOMONAS SPP. 5 ey 5 T 3
Titus and Pfister ) .l eas 3 ae veslS w0 (5 L
Pseudomonas , sl iass s« of J-.(1984
S il st gluliz b oKl oles 31 s & Spp.
T sl b 8L sl Sl SG Ol e
Slalles L llae G ol 3 adsl 5 JL s il
L 80 Loled &S das e 0l ol Ken 5 Sharma
355 4SS Al o SRl Sls pme sb 4 edlS ) gl o
302 65 s e il b pl ol Cen S 0L
Mo Sl 5l s s e 05 b (6,5 2y ST 5
gy 53 g S sl Iy s 055 YU e il sl
Slas Sy 81 00 Sl i o 5 O 4
Joo s Ol o 1 Sl 03 @endlS 4 Jeie /pslis
0T 534S 8ls o s e 035 Sl
DY s s el gl Y O 0 b Bl S
S Ol a Y G LIS W8l 53 Lpd o s
o Sgn sy b allis 6l 5 b Sk s S,
SLE 53 e Jsle a8 il lames 53 S S5
«(Teitzel and Parsek 2003) .1« jla_s 4 0Ll
B GASS e il oS i S| 3 S
Gei 53 opl pesdle . (Harrison et al. 2004)-..
e Jds e S s 8L e e R ol
il 3 Sl BLPS e e L s ent S
N n b g ol dmled (o Jes 2 edlS
(Maier et a. 2000) s,1s slks 55 s Slidss
Lol csme sl 6 8L 6o = o 65 U
Sl e U alis LB oS das o 0lEs |, 33


https://sjsph.tums.ac.ir/article-1-95-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-07-03 ]

S108 g S Sl pl e CSL o5 Pl 5 a5 gledle

S Sl 5 OLLS 5 mode gl e 4 kS
U"'Ju ol Q,,_M_.;.)Ja.:_mﬂ bl o)‘é\ (af'bu: Jmﬂj.g
Cj_b o=l ol rk—?v.\“—.’)’ B35 e Lo g

.;;ﬁ@gl:).ﬁ)&)l).{.ﬂlﬁ?ﬂ

) 3 stlead 550 5 ) sSG (6 58 031l ils gl VY

Sl diged sla oKty
0 ¢ v Y \ la 2ol
V/A A v/A Al VA pH
Y\/0 Y/ Y/ Y/ Y/ T(c)
YA Y. Yiq. A0 L4y Ec(/,zmohs/cm)
Vo/ VE/ Ve Y/ ¥/ NO5(mg/L)
4 V/t V/Y /v '/+00 v/eYo NO, (mg /L)
3 VoLE/ AMA/» LEA/ 184/ /s Cl~ (mg/L)
9. o/t VA VYE /N4 /evo PO?, (mg/L)
VYV AR +/Y0 o/ /oY NH; (mg/L)
VY \\va \VY/8 Y/A A BOD. (mg/L)
A Al ™ v/4 \/0 COD(mg/L)
8/4 0/ 0/\ AIY q/Y DO(mg/L)
1 Y 0 0 \ Cd (ppb)
Es 3% YA Ve " 14 Cd (ppb)
'; Y/ YY/0 \a/s V/0 o/t TOM (%)
¥



https://sjsph.tums.ac.ir/article-1-95-en.html

[ Downloaded from sjsph.tums.ac.ir on 2026-07-03 ]

OLSen 5 oslj JuiS w3/ W

aads JIa(ppb)

80

70

60

50

40

30

20

10

ey
e e dauaa 3 Al

#d.'\.\;uhﬁ 4 Al

>
»
>
»

3

L\ am‘

(F =51a) b 5lezr (b gy 9 O 53 a8 e 5 80ke -1 s g

Log10(cfu/ml)

e e Dlass g

(¥ =31005) Jodb 5lgz (b sy 5 ol 53 b 6,50 isled Kile =Y s gai



https://sjsph.tums.ac.ir/article-1-95-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-07-03 ]

v /...M}#JKWEU Lﬂli))‘

Log10(cfu/ml)

14

[y
[aS]

=
=

[es]

sl

asadls Ho

(F =20as) oaslS 36 o b (65 55l oSle Y=Y 15 ged

Saradatabad o S e

L5J|°J‘f 4 903 L;Ln elg:....ﬂ_; u.'iwlh.n 03 9w 1) u..sﬁ

O

b ’Google“.‘

Eyeialtt 11026 km



https://sjsph.tums.ac.ir/article-1-95-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-07-03 ]

OLSen 5 oalj JuiS s 3/ VA

Refrences

Abolahrar, S. and Moghbeli. M., 2006.

Biofilter in remediation of waste water with
organic matters, The 9" National Congress
on Environmental Health, Isfahan University
of Medical Science, Iran, pp.153-154.

Akcay, H., Oguz, A. and Karapire, C., 2003.

Study of heavy metal pollution and
speciation in
Gediz river sediments, Water Research. 37,
pp.813-822.

Buyak Menderes and

Amoroso, M. J, Oliver, G. and Castro, G. R,

2002. Estimation of growth inhibition by
copper and cadmium in heavy metal
tolerant actinomycetes, Basic Microbiol., 42,

No.4, pp.231-237.

APHA, AWWA, WEF, 2005. Standard

Methods for the Examination of Water and
Wastewater, 21% Edition.

Bidokhti,N. and Rakhshandero, Gh., 2000.
Monitoring of pollutants in the Kor and
Sivand Rivers, Iran Department of
Environment and Shiraz University.

Caetano, M., Madureira, M.J. and Vale, C.,
2003. Meta
resuspension of anoxic contaminated
sediment:  Short-term  laboratory  study,
Water, Air, and Soil Pollution, 143, pp.23-
40.

Cervantes, C.,

romobilisation  during

Espino-Saldana, A.E,

Acevedo-Aquilar, f. and Leon-Rodriquez,

[.L., 2006. microbial iteractions with heavy
metals, Rev Latinoam Microbiology. 48(2),
pp.203-210

Chen, L., Jin, T., Huang, B. and Nordberg, G.,
2006. Critical exposure level of cadmium for
elevated wurinary metallothionein:  An
occupational population study in China,
Toxicology and applied pharmacology. 215,
pp.93-99.

Cheung, K.C., Poon, B.H., Lan, C.Y. and
Wong, M.H., 2003, Assessment of metal and
nutrient concentration in river water and
sediment collected from the cities in the
Pearl river delta, south China, Chemosphere.
52(9), pp.1431-1440.

Clinical and Laboratory Standard Institute.,
1999. M26-A: Methods for determining
bactericida activity of antimicrobial agents.
Wayne, PA: CLSI.

Davies, O.A., Allison, M.E. and Uyi, H.S,,
2006. Bioaccumulation of heavy metals in
water, sediment and periwinkle
(Tympanotonus fuscatus var radula) from
the Elechi Creek, Niger Delta, African
Journal of Biotechnology, 5(10), pp.968-
973.

Davison, J, 2005. Risk mitigation of
genetically modified bacteria and plants
designed for bioremediation, Journal of


https://sjsph.tums.ac.ir/article-1-95-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-07-03 ]

VA 5 el e 35 5

Industrial Microbiology Biotechnology, 32,
pp.639-650.

Hag, R., Zadi, SK. and Shakoori, I.R., 1999.
Cadmium resistant Enterobacter cloacae and
Klebsiella sp. isolated from industrial
effluents and their possible role in cadmium
detoxification, Word Journal of
Microbiology and Biotechnology. 15,
pp.283-290.

Harrison, J.J, Ceri, H., Stremick, C.A. and
Turner, R.J., 2004, Biofilm susceptibility to
metal toxicity, Environmental Microbiology,
6(12), pp.1220-1227.

Hassen, A., saidi, N., cheif, M. and
Boudabous, A., 1998. Effects of heavy
metals on Pseudomonas aeruginosa and
Bacillus Thuringiensis, Bioresource
Technology. 65, pp.73-82.

lkeda, M., Shimbo, S., Watanabe, T. and
Yamagami, T., 2006. Correlation among
cadmium levels in river sediment, in rice, in
daily foods and in urine of residents in 11
prefectures in  Japan, Arch occupation
environmental health. 79, pp.365-370.

Jahanmiri, A., 1995, Study of heavy metals in
the Kor River, Iran Department on
Environment and Shiraz University.

Jin, T., Nordberg, M., Frech, W. and Dumont,
X., 2002. Cadmium biomonitoring and renal
dysfunction among a population

environmentally exposed to cadmium from

smelting in China (ChinaCad), BioMetals,
15, pp.397-410.

Johansson, M., 2002. A review of risks
associated to Arsenic, Cadmium, Lead,
Mercury and Zinc, Published by Kalmer
University Sweden, Department of Biology
and Environmental Science, 162P.

Kafilzadeh, F. and Abolahrar, S., 2007.
Isolation of microorganisms with Cd, Hg
and Cr remediation activities in the Kor
River, Iran Department of Environment.

Koplan, J.P., 1999, Toxicological profile for
cadmium, Published by ATSDR, U.S
department of health and human services.

Korldi, S.I. and Davies, B.E., 2005, Seasonal
variations of trace metal chemical forms in
bed sediments of Karstic River in Lebanon:
implication for sdlf-purification,
Environmental Geochemistry and Hedlth,
27, pp.885-895.

Low, K.S, Lee, CK. and Liew, S.C., 2000.
Sorption of cadmium and lead from agueous
solutions by spent grain, Process
biochemistry, 36, pp.59-64.

Maier, R.M., Pepper, I.L. and Gerba, C.P.,
2000. Environmenta
Academic press. San Diego, 585P.

National Committee for Clinical and
Laboratory Standard., 1997. M7-A4:
Methods  for Antimicrobial

Susceptibility Tests for Bacteria that Grow

Microbiology,

Dilution


https://sjsph.tums.ac.ir/article-1-95-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-07-03 ]

J‘)&&A}cb‘j L.GS*. A:.&Jﬁ/ A

Aerobically, 4th ed. Approved standard M7-
A4. Villanova, PA: NCCLS.

Raa, C.E., Anbazhagan, K. and Selvam, G.S,,
2006. Isolation and characterization of a
metal-resistant Pseudomonas aeruginosa
strain, World Journal of Microbiology and
Technology, 22, pp.577-585.

Richards, JW., Krumholz, G.D., Chva, M.S.
and Tisa, L.S., 2002, Heavy metal resistance
patterns of Frankia strains, Applied and
Environmental Microbiology. 68(2), pp.923-
927.

Ron, E.Z., 2007. Biosensing environmental
pollution, Current Opinion in Biotechnol ogy.
18, pp.252-256.

Sharma, P. K., Bakwill, D. L., Frenkel, A.
and Varavamurthy, M. A., 2000. A new
Klebsiella planticola strain (Cd-1) grows
Anaerobically a high cadmium
concentration and precipitates cadmium
sulfide, Applied and  Environmental
microbiology. 66(7), pp.3083-3087.

Teitzel, G.M. and Parsek, M.R., 2003. Heavy
metal resistance of biofilm and planktonic
Pseudomonas aeruginosa, Applied and
Environmental Microbiology. 69(4),
pp.2313-2320.

Titus, J. A. and Pfister, R. M., 1984. Bacteria
and cadmium interaction in natura and
laboratory model aquatic systems, Arch.
Environ. Contam. Toxicol. 13, pp. 271-277.

Vullo, D., Ceretti, H.M., Hughes, E.A. and
Ramirez, S., 2005, Indigenous heavy metal
multiresistant microbiota of Las Catonas
stream, Environmental Monitoring and
Assessment, 105, pp. 81-97.

Yousefi, Z., Akbarpour, S. and Ibrahimi, P.,
2006. Evauation of Cd and Cu absorption
by macro algae from Caspian sea, The 9"
National Congress on Environmental Health,
Isfahan University of medica Science, Iran.
Pp.143-144.


https://sjsph.tums.ac.ir/article-1-95-en.html
http://www.tcpdf.org

