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Abstract

The microbial quality of drinking water is fundamental and has serious importance for public health.
Regarding to the clinical significance, Pseudomonas aeruginosa was surveyed to evaluate the degree of
the contamination of drinking water and the bacterial resistance to antibiotics. Isolation of the TEM-1
gene in ESBL-producing Pseudomonas aeruginosa and the pattern of antibiotic resistance provide useful
information about this opportunistic pathogen. In this study, the prevalence and antibiotic resistance of
Pseudomonas species distributed in drinking water were investigated. 300 samples of drinking water were
examined. Determination of antibiotic susceptibility of strains to four antibiotics was performed by disk
diffusion method. The ESBL-producing P. aeruginosa containing TEM-1 gene were detected by PCR
using TEM-1 specific primers, 17 samples (5.67%) in drinking water showed P. aeruginosa
contamination. The highest resistance to imipenem/relabactam (11.76%) and ceftazidime/avibactam
antibiotics (100%) was observed in drinking water. According to PCR results of 17 positive phenotype
strains, 16 isolates (94.11%) carried TEM-1 gene. Results indicated the contamination of drinking water
with P. aeruginosa. Most isolated strains are resistant to antibiotics and TEM-1 gene is more abundant
among ESBL-producing strains. The results indicate that TEM-1 gene plays an important role in
antibiotic resistance in isolated strains.
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Table 3. Frequency distribution of stunted growth halo of studied antibiotics in 17 strains of Pseudomonas aeruginosa isolated
from drinking water
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Antibiotics name Symbol  Zone Diameter breakpoints (mm) and frequently distribution
Resistance Number Semi sensitive  Number Sensitive Number
(percent) (percent) (percent)
Gentamicin GM 12< (0] 14-13 0 15< (10017
Amikacin AK 14< o0 16-15 0 17< 100)17
Imipenem /relebactam IMI 19¢< 11.76)0 20-22 11.76) 2 23< (76.47) 13
Ceftazidime/avibactam IMI 20< (100)17 - ()0 21< 0

[ DOR: 20.1001.1.25885073.1401.11.1.11.8 ]
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Table 4. Frequency of percentage of sensitive, semi-sensitive and resistant cases of Pseudomonas aeruginosa isolated from
drinking water to antibiotics used

Antibiotics name Symbol The result of the antibiogram test
Sensitive (%) Semi sensitive (%) Resistance (%)
Gentamicin GM (100%) 17 0 0
Amikacin AK (100%) 17 0 0
Imipenem /relebactam IMI (76.47%) 13 11.76%) 2 11.76%) 2
Ceftazidime/avibactam CAZ 0 0 (100%) 17
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Figure 1. Gel electrophoresis of antibiotic resistance genes encoding TEM-1 beta-lactamase, TEM-1 band size is 867 bp,

which can be seen in all isolates except 22 isolates.
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Table 5. Accession Sequence ID of new Pseudomonas
aeruginosa strains

Accession Sequence
ID
Mz076518  Clone21
Mz076519  Clone22
MZz076520  Clone25
Mz076521  Clone30
Mz076522  Clone31
Mz076523  Clone32
MZz076524  Clone36
Mz076525  CloneP1
MZz076526  CloneP2
Mz076527  CloneP3
Mz076528  CloneP4
Mz076529  CloneP6
MZz076530  CloneP7
Mz076531  CloneP9

S5 e 5 Eon
Sle s e 3l S oslpen Sdeld] Of codl 5 kS )
.b.sz J.L:AL::T A_JT C,.:-L:s h:/-»-“ b))..v L;d}a.@ C,....:I‘.\.é_' ).) V‘P

Petraccia ) 35 oo b3l SeSdom 5 I plars slaoses]

Vo) Ll g 5l /Y o bl /0203l 0590 [ cown j (o 9 Sl (owrikigen



https://dor.isc.ac/dor/20.1001.1.25885073.1401.11.1.11.8
http://gebsj.ir/article-1-426-en.html

[ Downloaded from gebs.ir on 2025-11-19 ]

[ DOR: 20.1001.1.25885073.1401.11.1.11.8 ]

eV Casslie 05 Slsl 5 (SKosm 51 Caslie oS s

O 5 L g k!

5 oelael 4 e o a3 BB 5 e 53U sl
cwsles (Kittinger et al. 2016) s, el slolior
2008 L o iie 55 0k el w Ui go ol ol o 93 s
el e slssa3s3T bsess s (S am ST Caslie i)
(Olag et al. 2016) L3 Al 3 A plnil Ol o] Slademe
Sl aS As yaskie YoV Jle s 0lLKs 5 Camiade aslas s
(Fsite bl 51 lgegs g sl s 4w T Olo
9 J,L:MwaT “ JL:) gL.A_ngA g&b«« 6@;;] 9 LA":""
»> (Camiade et al. 2020) A& osls el eclegind
Cuaglis g5, YOI Jle o OLKKs 5 Vaz-Moreira axdlzs
Lo pasie Sdwelsl O 53 absesssw glads S S sw 5
Caoglio 31 oV Aoy S s 5T ol 5o pslie gla s s
ol b e )8 5 AT eSS OV S Sl
- 5l e glis gt VU slis s pslis (A7) SV
Sl s VAL JpilSsa S Aol Glp 56 Sos
Vaz-Moreira et al. ) o cdaliv (J14) sl sansd dnS 4l
S g Olpl ys asdS bdle j3 &S gladlas 5 (2012
s A b L GlaslebsVly Wie slas s 5T obsa s g
YerA JL.«: BL ML’LSA S CJJJ “ @b) GIUH P rl}u\
3550 8) List i ol el g 03 o 45505 VY0 51 0L S 5 LSS
Lo by (LE0) g b0 505 Yoo A Dl s Olsdlo e 5 (1Y)
Aol Ve 3V Lo 53 O 5 #lzeals 5 i ESBL
LosblsVle Wge |y (FA%) s Y¥E Liatfo i elisopdpun
L35 IS mes A b
3, 5o .(Mirsalehian et al. 2008; Shahcheraghi et al. 2009)

Shakibaie et al. 2008;

035 b Sl ped Sl edd I Glag pur 4 Dy o 0D - as
© Olpl o e kel g5y 2 o 05SE 5
ol s 00 el 5K Do Sl sy g
AL ol ol eslinal S s Sl o Sl S L jasiia
-t b Wl pnlSe ol S5 g 5T 55 4 s

G & 4 s OS5 4 Caglie oprie WL

Slals 4 Shlpl Al e il Gble s S S
oS A Glag S LSl o ey S ib L eV
oli ollls (Fernando et al. 2016) L5 o 5Ll gl
e 53 S Sl slacaglie o Ciliss - gl oS das e
Ssgr Sy Sl e lagsl ral 4 L JMLJ ;.j
Geiss s J(Han et al. 2020) ol suwelal O o) el
Gy halal OF gladsas 31 07V &S U Lasiie Lol
o S Ol s st ie T elsessse b So S
W5 e 035 o1 sdisilid Galal Ol s ol ge g3 s
3 Sl AS dle S S paeds slge oS 6 5 5 Skl 4
O O pslie e 5 kel ol b s 8L O3
Sladlas U sillas a8 A3l 0 oS Jsieds 3lge a4 ol (6 SL
s 5SmSRl Dle ol ek ol
Jiaetal. Ribasetal. 2000) Lib o gtwlil O 55 3,18 5
u'i‘f}:’d“‘j Coslis yogast 53 (godae s Jags (2015;
OLa & el o gl 55 Il b 53 W lisess g
S e Olle 3 Slslen Sisie nimld Jale das
Adabi et al. Lari et al. 2000) L o [ g ol g0 03 on
Lol or ol S S 41 -l .(Zolfaghari et al. 2011; 2015;
oS el 5 dime e sl 4 Sl OHLSG
Le 53 Wl O3k 5 s S T 4 pslie slags St
Sl 5ol Glyol 4l e 3l pmen 5 358 S
slee a4 S (,M:;K,\bi:,, ol Ceaslie 5l sl WS
ool el sla ) b apd Jeldl O s S deds
4 S plgess g Cuglie i Slslen OB 5,
Sy Geelalior

L (Hadl et al. 2011) 24 J....o)e Y'\/f,\/ J})L,S}uwy/ﬁﬁ)h

"S5 s S SSS o 5
03 List o il ulige s s (S5 s ST Conglin 53,5 45 siasy
u.,a:'r.\i.a AL rbu‘ JJJ:.A B LSM; k}laL.a BE) Q;:T Lgu.h?u
LB 5 oo s 4B 3 el 1 slacy /LYY 5700 a5 4 S
.(Devarajan et al. 2017) X5 5 eslds o ol Sl 03 S5
2 S Sl 4 Caslie Gy S op > s
u".":“‘ Aals (abu‘ g_)j;‘h GSls g, J\ ol U= LSLAJL.’}‘JJ‘}“’

YRV pLE.a o) 4 el I Glaa s JANASIPCRIR W

Vo) Ll g 5l /Y o bl /o203l 0590 [ cown j (o 9 Sl (oo


https://dor.isc.ac/dor/20.1001.1.25885073.1401.11.1.11.8
http://gebsj.ir/article-1-426-en.html

[ Downloaded from gebs.ir on 2025-11-19 ]

[ DOR: 20.1001.1.25885073.1401.11.1.11.8 ]

O 5 L s k!

LSVl o slie 0 Slsl s S BT Caaslin S

Akl a1y Kl sl BB o b it
- ST o pslie I LB sa0j 4 1 2ls Coaslie e
wa‘ )L:.é 45 C,‘..\::‘J )k_' L ./\.iLJ LA\ c.)s.}‘ablb g:,v.w; LA&.::}:.;

Ll S 258 0 e T 5l s 28 eslizal 51 0
S s 5 e S B s 38 ol Sam AT el
el S5 w3 il dal (S ST Ceglie 8 1S
Lguhja.:m BE u‘i))b Cﬁajuﬁ a..l._;‘.,\.i. B J-;j"‘ Jﬂ\f L;"\’:?‘:i J.:SJ
Sl Sl a5 S bRy bl
5 oY Lol mdle B ¢l 0554 Glag SL o (S

AL e o2

Sl Rl

o ASia g3 S5V 5 S5 S 055 G Sl e gu s

55 itk oKansn sliS glaes sl 5 lie b

U8 58 S s3T5 (65 85ms, 50 slalsesl plol

9 QLUJ 9 CML\.,L@.: Q)\)'j c‘j)‘b 9 [de QU)LM' g})‘) 9 |ds
"t S 5 SIS ek e 6)&1(:%2- S Sy sl

Dl

&lw

Adabi M, Talebi TM, Arbabi L, Afshar M, Fathizadeh S,
Minaeian S, Moghadam MN, Majidpour A. 2015.
Determination  of antibiotic resistance  pattern  of
Pseudomonas aeruginosa strains isolated from patients with
burn wounds. Journal of Ardabil University of Medical
Science (JAUMS). 15.1: 66-74. (In Farsi with English
abstract)

Allen MJ, Geldreich EE 1975. Bacteriological criteria for
groundwater quality. Ground Water 13: 45-52.

Andrews JM. 2001. Determination of minimum inhibitory
concentrations. Journal of antimicrobial Chemotherapy. 48:
5-16.

Ashbolt N.J. 2004. Microbial contamination of drinking water
and disease outcomes in developing regions. Toxicology.
198: 229-238.

SRk oplpd edel Casay = S il eyl 5 it Sl
oS Wlodowsy 4t ool 4 Siba il o 3 Sllas L e
m L s e S3L OS5k ps a5 aslie SlalS S ok
b g0pl 5N AS o Al lae 3 sems jsba Sl ols
Slrslen Jolse O 5 SAS e S Ol S
Larsson ) .S o foo Cunglin opl LSS sl AL 5 pslie
- 53 S s S ezl glaceslis 5 yeb (et al. 2018
ol a5 gbbe b byt 5 S guelsl OF w3 sl
S ksl sl 6Kty Kl 5 kst bl sl i
w 5L ool 5l (Zhang et al. 2009) syl eses oDl
Jolse SLesl (6l T (Slapitomn ST el 5 Canslin ol
3ot L3 s s s (Ssm Bl Cuglis oS s
Sl sl SLL abi Ol ey oS b sl Dl
Devarajan et al. ) S o Joo LB ol adai/odd adeas
Sl Ly bis AL (St i axlr O sius (2017
553 S5l Slateen ST 55 0T s 51 3 lags S 031
Ll o 4 iy kel Glad] b o baailradss sgns 5 L,
Farshcian et al. A3l e g L pslas sbaa S 2als o
1 S| 65 ol g g0 ol Sl st il (sla j2a 55, (2015)
isesire g gy Bl S0 Spe LSS AT ) A
= o oalimal LB S LT 31 (gl sl Ly 5ls [istis T

Bai X, Ma X, Xu F, Li J, Zhang H, Xiao X. 2015. The drinking
water treatment process as a potential source of affecting the
bacterial antibiotic resistance. Science of the Total
Environment. 15: 24-31.

Baquero F, Martinez JL, Cantén R. 2008. Antibiotics and
antibiotic resistance in water environments. Current opinion
in biotechnology. 19: 260-265.

Bauer AW, Perry DM, Kirby WM. 1959. Single-disk
antibiotic-sensitivity testing of staphylococci: An analysis of
technique and results. AMA archives of internal medicine.
104: 208-216.

Bergeron S, Boopathy R, Nathaniel R, Corbin A, LaFleur G.
2015. Presence of antibiotic resistant bacteria and antibiotic
resistance genes in raw source water and treated drinking

Vo) Ll g 5l /Y o bl /0203l 0590 [ cown j (o 9 Sl (owrikigen



https://dor.isc.ac/dor/20.1001.1.25885073.1401.11.1.11.8
http://gebsj.ir/article-1-426-en.html

[ Downloaded from gebs.ir on 2025-11-19 ]

[ DOR: 20.1001.1.25885073.1401.11.1.11.8 ]

eblSYL Caslie O @l}lﬁjwﬁghgT Conslin (o SNy

O 5 L g k!

water. International Biodeterioration & Biodegradation. 102:
370-374.

Bonnet R.2004. Growing group of extended-spectrum f-
lactamases: the CTX-M enzymes. Antimicrobial agents and
chemotherapy. 48: 1-4.

Bradford PA. 2001. Extended-spectrum beta-lactamases in the
21st century: characterization, epidemiology, and detection
of this important resistance threat. Clinical microbiology
reviews. 14: 933-951.

Camiade M, Bodilis J, Chaftar N, Riah-Anglet W, Garderes
J, Buquet S, Ribeiro AF, Pawlak B. 2020. Antibiotic
resistance patterns of Pseudomonas spp. isolated from faecal
wastes in the environment and contaminated surface water.
FEMS microbiology ecology. 96: fiaa008.

CLSI, 2021. Performance Standards for Antimicrobial
Susceptibility Testing. M100-ED 31. Publication, Wayne,
Pa, USA.

Codex alimentarius, 2019. Standard for natutal mineral waters.
CXT 108-1981. Adopted in 1981, Revised in 1997, 2008.
Amended in 2019.

Devarajan N, Kohler T, Sivalingam P, Van Delden C, Mulaji
CK, Mpiana PT, lbelings BW, Poté J. 2017. Antibiotic
resistant Pseudomonas spp. in the aquatic environment: a
prevalence study under tropical and TEM-1perate climate
conditions. Water Research. 115: 256-265.

Farshchian MR, Roshani M, Reihani RD. 2015. Determination
of antibiotic resistance pattern in bacteria isolated from
municipal wastewater treatment plant. Journal of
Mazandaran University of Medical Sciences. 126: 11-21. (In
Farsi with English abstract)

Fernando DM, Tun HM, Poole J, Patidar R, Li R, Mi R,
Amarawansha GE, Fernando WD, Khafipour E,
Farenhorst A, Kumar A. 2016. Detection of antibiotic
resistance genes in source and drinking water samples from
a first nations community in Canada. Applied and
environmental microbiology. 15: 4767-4775.

Guerin-Mechin L., Dubois-Brissonnet F., Heyd B., and
Leveau J. 2000. Quaternary ammonium compound stresses
induce specific variations in fatty acid composition of
Pseudomonas aeruginosa. Intern. J. Food Microbiol. 55:
157-159.

Hadi M, Shokoohi R, Namvar AE, Karimi M, Aminabad MS.
2011. Antibiotic resistance of isolated bacteria from urban
and hospital wastewaters in Hamadan City. Iranian Journal
of Health and Environment. 4:105-14. (In Farsi with English
abstract)

Han XM, Hu HW, Chen QL, Yang LY, Li HL, Zhu YG, Li
XZ, Ma YB. 2018. Antibiotic resistance genes and
associated bacterial communities in agricultural soils
amended with different sources of animal manures. Soil
Biology and Biochemistry. 126: 91-102.

Han Z, Zhang Y, An W, Lu J, Hu J, Yang M. 2020. Antibiotic
resistomes in drinking water sources across a large
geographical scale: Multiple drivers and co-occurrence with
opportunistic bacterial pathogens. Water Research. 183:
116088.

Herath AT, Abayasekara CL, Chandrajith R, Adikaram NK.
2014. Pseudomonas aeruginosa in bottled drinking water in

Sri Lanka: a potential health hazard. Water Science and
Technology: Water Supply. 6: 1045-1050.

Howard C, Daal A, Kelly G, Schooneveldt J, Nimmo G,
Giffardl PM. 2002. Identification and minisequencing-
based discrimination of SHV B-Lactamases in nosocomial
infection associated Klebsiella pneumoniae in Brisbane,
Australia. Antimicrob Agents and Chemother. 3: 659-664.

Hudzicki J. 2009. Kirby-Bauer disk diffusion susceptibility test
protocol. American society for microbiology. 15: 55-63.

ISO 16266. 2006. Water quality, Detection and enumeration of
Pseudomonas aeruginosa, Method by membrane filtration.

1SO 19458. 2006. Water quality - Sampling for microbiological
analysis.

Jacoby GA, Medeiros AA. 1991. More extended spectrum B-
lactamases. Antimicrob Agents Chemother. 9: 97-1704.

Jia S, Shi P, Hu Q, Li B, Zhang T, Zhang XX. 2015. Bacterial
community shift drives antibiotic resistance promotion
during drinking water chlorination. Environmental science
& technology. 20: 12271-12279.

Kittinger C, Lipp M, Baumert R, Folli B, Koraimann G,
Toplitsch D, Liebmann A, Grisold AJ, Farnleitner AH,
Kirschner A, Zarfel G. 2016. Antibiotic resistance patterns
of Pseudomonas spp. isolated from the river Danube.
Frontiers in microbiology. 7: 586.

Knothe H, Shah P. Kremery V. 1983. Transferable resistance
to cefotaxime, cefoxitin, cefamandole and cefuroxime in
clinical isolates of Klebsiella pneumoniae and Serratia
marcescens. Infection. 6: 315-317.

Lari AR, Alaghehbandan R, Nikui R. 2000. Epidemiological
study of 3341 burns patients during three years in Tehran,
Iran. Burns. 1: 49-53. (In Farsi with English abstract)

Larsson DJ, Andremont A, Bengtsson-Palme J, Brandt KK,
de Roda Husman AM, Fagerstedt P, Fick J, Flach CF,
Gaze WH, Kuroda M, Kvint K. 2018. Critical knowledge
gaps and research needs related to the environmental
dimensions of antibiotic  resistance.  Environment
international. 117: 132-138.

Le TH, Ng C, Tran NH, Chen H, Gin KY. 2018. Removal of
antibiotic residues, antibiotic resistant bacteria and antibiotic
resistance genes in municipal wastewater by membrane
bioreactor sysTEM-1s. Water research. 145: 498-508.

Mah TF, Pitts B, Pellock B, Walker GC, Stewart PS and
O’toole GA. 2003. A genetic basis for Pseudomonas
aeruginosa biofilm antibiotic resistance. 426: 306—310.

Manaia CM, Rocha J, Scaccia N, Marano R, Radu E,
Biancullo F, Cerqueira F, Fortunato G, lakovides IC,
Zammit |, Kampouris 1. 2018. Antibiotic resistance in
wastewater treatment plants: Tackling the black box.
Environment international. 115: 312-324.

Mena KD, Gerba CP. 2009. Risk assessment of Pseudomonas
aeruginosa in  water. Reviews of environmental
contamination and toxicology. 201: 71-115.

Mirsalehian A, Feisabadi M, Akbari Nakhjavani F, Jabal
ameli F, Goli H. 2008. Prevalence of extended spectrum
beta lactamases among strains of Pseudomonas aeruginosa
isolated from burn patients. Tehran University Medical
Journal. 66: 333-337. (In Farsi with English abstract)

Moreira L, Agostinho P, Morals PV, Da Costa MS. 1994.
Survival of allochthonous bacteria in still mineral water

Vo) Ll g 5l /Y o bl /o203l 0590 [ cown j (o 9 Sl (oo


https://dor.isc.ac/dor/20.1001.1.25885073.1401.11.1.11.8
http://gebsj.ir/article-1-426-en.html

[ Downloaded from gebs.ir on 2025-11-19 ]

[ DOR: 20.1001.1.25885073.1401.11.1.11.8 ]

O 5 L s k!

LSVl o slie 0 Slsl s S BT Caaslin S

bottled in polyvinyl chloride (PVC) and glass. Journal of
Applied Bacteriology. 3: 334-339.

Olga P, Apostolos V, Alexis G, George V, Athena M. 2016.
Antibiotic resistance profiles of Pseudomonas aeruginosa
isolated from various Greek aquatic environments. FEMS
Microbiology Ecology. 92: 5.

Palleroni NJ. 2010. The pseudomonas story. Environmental
microbiology. 6: 1377-1383.

Petraccia L, Liberati G, Masciullo SG, Grassi M, Fraioli A.
2006. Water, mineral waters and health. Clinical nutrition. 3:
377-385.

Pongpech P, Naenna P, Taipobsakul Y, Tribuddharat C,
Srifuengfung S. 2008. Prevalence of extended-spectrum
beta-lactamase and class 1 integron integrase gene intll in
Escherichia coli from Thai patients and healthy adults.
Southeast Asian journal of tropical medicine and public
health. 3: 425.

Ribas F, Perramon J, Terradillos A, Frias J, Lucena F. 2000.
The Pseudomonas group as an indicator of potential
regrowth in water distribution sysTEM-1s. Journal of
applied microbiology. 4: 704-710.

Shahcheraghi F, Nasiri S, Noveiri H. 2009. The survey of
genes encoding beta-lactamases, in Esherichia coli resistant
to beta-lactam antibiotics. IJBMS. 1: 230-237. (In Farsi with
English abstract)

Shakibaie M, Shahcheraghi F, Hashemi A, Saeed Adeli N.
2008. Detection of TEM-1, SHV and PER Type
extendedspectrumfi-lactamas gene among clinical strains of
Pseudomonas aeruginosa isolated from Burnt Patients at
Shafa-Haspital, Kerman, Iran. Iranian Journal of Basic
Medical Sciences. 2: 104-111. (In Farsi with English
abstract)

Shojapour M, Shariati L, Karimi A, Zamanzad B. 2011.
Prevalence of TEM-1-1 type beta-lactmase genes in
Pseudomonas aeruginosa strains isolated from burn
infections using Duplex PCR in Shahrekord, 2008. J Arak
Univ Med Sci. 14: 1. (In Farsi with English abstract)

Tenover FC. 2006. Mechanisms of antimicrobial resistance in
bacteria. The American journal of medicine. 6: S3- S10.

Trautmann M, Lepper PM, Haller M. 2005. Ecology of
Pseudomonas aeruginosa in the intensive care unit and the
evolving role of water outlets as a reservoir of the organism.
American journal of infection control. 5: S41- S49

Trautmann M, Michalsky T, Wiedeck H, Radosavljevic V,
Ruhnke M. 2001. Tap Water Colonization With
Psmdomonas aeruginosa in a Surgical Intensive Care Unit
(ICU) and Relation to Psmdomonas Infections of ICU
Patients. Infection Control & Hospital Epidemiology. 1: 49-
52.

Udikovic-Kolic N, Wichmann F, Broderick NA, Handelsman
J. 2014. Bloom of resident antibiotic-resistant bacteria in
soil following manure fertilization. Proceedings of the
National Academy of Sciences. 42: 15202-15207.

Vachee A, Leclerc H. 1995. Antagonistic effect of autochtonous
flora of mineral water on Pseudomonas aeruginosa
[virulence factors]. Journal Europeen d'Hydrologie 26:327—
338.

Vaz-Moreira I, Nunes OC, Manaia CM. 2012. Diversity and
antibiotic resistance in Pseudomonas spp. from drinking
water. Science of the Total Environment. 426: 366-374.

Xi C, Zhang Y, Marrs CF, Ye W, Simon C, Foxman B,
Nriagu J. 2009. Prevalence of antibiotic resistance in
drinking water treatment and distribution sysTEM-1s.
Applied and environmental microbiology. 17: 5714-5718.

Zhang XX, Zhang T, Fang HH. 2009. Antibiotic resistance
genes in water environment. Applied microbiology and
biotechnology. 3: 397-414.

Zolfaghari M. 2011. Bacterial elements affecting infections after
burn in nequiee-hedaiati Burn hospital, Qom University of
Medical Sciences Journal. 3: 23-29. (In Farsi with English
abstract)

Vo) Ll g 5l /Y o bl /0203l 0590 [ cown j (o 9 Sl (owrikigen



https://dor.isc.ac/dor/20.1001.1.25885073.1401.11.1.11.8
http://gebsj.ir/article-1-426-en.html
http://www.tcpdf.org

