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Abstract: One hundred samples of water and thirty of diarrheal cases were collected . Coliform bacteria was
detected in most water samples by MPN to comparison with clinical coliform , tap water showed the higher rates of
coliform than other sources . 23 different bacterial species from water and 3 from diarrhea were identified by
16SrDNA . E.coli 26 ( 35% ) as the prodomient species from water and 27 (79%) from diarrhea followed by K.
pneumonia 11 (14.1%) and 4 (11.8%) respectively. Antibiotic susceptibility showed all E.coli isolates (100%) were
MDR and the Ciprofloxacin was the more active antibiotic against isolates of water ( 59% ) and clinics ( 38% ) . In
addition , the antibiotic susceptibility profiles showed the identical relatedness of 22 (53.65%) E.coli strains from
water and diarrhea . Moreover , RAPD analysis showed 14 (34.14%) of E.coli strains from water and diarrhea were
identical indicating to the fecal contamination of water.
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Introduction

Water is the foundation of life's permanence , while
water becomes a vehicle to transport water borne
disease that caused dying to people worldwide (
Fawell and Nieuwenhuijsen , 2003 ) . Water borne
disease is actual health problem infected many people
in a very short time by drinking , washing and
bathing in a contaminated water with pathogenic
bacteria from human excreta such as cholera |,
salmonellosis , shigeliosis , gastroenteritis , typhoid
fever and diarrhea that caused death for 3.4 million
people worldwide and to 4000 child (Cabral , 2010 ;
WHO , 2011 ; UNICEF, 2014 ). Diarrheal infection
is one of the most common water borne disease as a
result to consume water contaminated with bacteria
causing damage the balance of intestinal tract and
losing large quantity of water and electrolyte out of
the body ( Slutsker et al., 1997 ) . E. coli is a fecal
coliform bacteria found in the intestines of human
and warm blooded animals as a flora , however , E.
coli can refer to the fecal contamination and failure
of sanitation if detected in the water by Most
Probable Number method , since there is some strains
cause intestinal and extra — intestinal infections (
Chao et al. 2003 ). On the other hand , the misuse and
overuse of antibiotics facilitate Multi drug resistance
(MDR) bacteria diffusion producing serious health
problem (Reller et al., 2009 ). Furthermore |,

antibiotics can also used to show the biotype profile
of bacteria isolated from two sources such as stool
and water (Muringani et al., 2016 ) . Random
Amplified Polymorphic DNA is genomic DNA
finger print used to determine the genetic relatedness
among bacterial strains from one or more sources , in
addition to the type of microorganism for
epidemiological purposes ( Maiti et al.,2009 ) . There
is a paucity in studies around the ability to determine
the source of human infection ( Maiti et al.,2009
).The aim of this study was to determination the
frequency of coliform bacteria in the water sources ,
and if there was a relatedness between E.coli strains
from water and diarrhea , in addition to the antibiotic
susceptibility profile of these bacteria .

Materials and methods

Samples collection

Most probable number ( MPN ) was performed
according to Girdoniya (2011) . One hundred
samples of house-hold drinking , tap , storage tanks
of hospital , storage tanks of houses and filter water (
from Basrah governorate from 8 October of 2017 to
15 march of 2018 ) . In addition , thirty samples of
diarrhea collected from patients were tested to
isolate coliform , the positive result of MPN and
diarrheal stool were cultured on MacConkey agar (
LAB, U.K.) togain a pure colonies .
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Identification the bacteria by 16SrDNA
amplification .

The DNA of 107 isolates including 75 from water
and 32 from diarrhea extracted according to the
procedure of Presto™ Mini g DNA bacteria kit (
Geneaid , Taiwan ) after refresh the pure colony in
Brain heart infusion broth ( LAB , U.K. ) for 18 h. at
37 °C . 16SrDNA was amplified according to
Miyoshi et al.(2005) by using Alpha primers
(Promega , USA ) including 27F 5-
AGAGTTTGATCCTGGCTCAG-3 and 1492 5-
GGTTACCTTGTTACGACTT-3 of 1500bp . PCR
reaction mixture ( 50ul ) contains 25 pl of Go Taq
Green master mix ( Promega , USA ) , 19 pl of
Nuclease Free water ( Bioneer , Korea ) , 2 ul of
DNA template and 2 pl from each primers . The
thermo cycler (Applied Biosystem , USA ) condition
for amplification 95°C for 5min. followed by 35
cycles at 95 °C for 30 sec , 55° C for 30 sec and
72°C for 1min , the final extension was done at 72°C
for 5 min Agarose gel electrophoresis was
performed (2 % of agarose powder, 25 ml of TBE
buffer and 0.2 of Ethidium bromide ) with 100bp
DNA ladder ( Promega , USA ) to detect 16SrDNA
bands under UV transilluminator ( Wisd , Korea ) .

16S rDNA sequencing

Twenty ul of PCR product for 16 S rDNA gene were
sending to Macrogen company for purifying and
sequencing .All bacteria identified by BLAST related
to National Center for Biotechnology Information.

Phylogenetic tree

The Phylogenetic tree were drawn by MAFFT
(Multiple alignment program for nucleotides
sequences)  “ http://mafft.cbrc.jp/alignment/server/
and viewed by forester 1064 after concatenated by
comparison the result through Clustal Omega .

Antibiotic susceptibility test

Antibiotic susceptibility test was performed to 41 E.
coli isolates from water and diarrhea to bio- type E.
coli from both sources and to determine the suitable
antibiotic for treatment by using fifteen antibiotic
(Mast diagnostics , U.K. ) according to Bauer et al.(
1996).

RAPD analysis

Random Amplified Polymorphic DNA (RAPD) was
performed according to Nielsen et al., (2014 ) with
22 E.coli strains (detected by antibiotic profile )
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including 7 from water and 15 from diarrhea by using
5-AAGAGCCCGT-3 ( Promega , USA) . Total
volume 25 pl contains 12 pl of Go Taq Green master
mix ( Promega , USA ), 7 ul of Nuclease Free water
( Bioneer , Korea ) , 4 pl of DNA template and 2 pl
from each primers . Thermo cycler ( Bioneer , Korea
) condition for amplification 94°C for 4min. followed
by 45 cycles at 94 °C for 30 sec , 37° C for 40 sec
and 72°C for 40 sec , the final extension was done at
72°C for 7 min . The PCR product detected by
agarose gel electrophoresis identical to of  16s r
DNA with 25/100 bp Mixed DNA ladder ( Bioneer ,
Korea ) . The distance between RAPD bands of all
isolates were calculated according to ladder’s bands
by Microsoft word then transferred to the program “
Unweighted pair group method with Arithmetic
mean” (UPGMA) to show the result as a dendogram
(Garcia-Vallve and Puigbo ,2009) .

Results

MPN Most of water samples had been contaminated
with coliform bacteria . Since , MPN test of the
house drinking water , filtered water of houses with
hospital water, daily storage tank of houses and tap
water of houses were showed 29 of 34 (85.3%) , 3 of
4 (75%) , 25 of 29 (86.2%) , and 28 of 29 (96.6 % )
respectively (Table 1) .

Bacterial identification

16 S r DNA for 112 isolates were obtained on agarose
gel (2%) at a suitable size 1500bp as ( Figure 1) .
The sequencing of these isolates showed
identification of 107 isolates including 23 bacterial
species from water sources including E. coli 26
(35%) , Kilebsiella pneumonia 11(14.1% ),
Enterobacter cloacae 8(10.3% ), Enterobacter
ludwigii 4 (5.13%) , Aeromonas veronii 4(5.13%) ,
pseudomonas otitidis 3(3.8%) , Enterobacter
xiangfangensis 2(2.6%) , Kluyvera cryocrescens
2(2.6%) and 1 (1.3%) for all of Enterobacter mori ,
pseudomonas mosselii , kluyvera georgiana
Aeromonas jandaei, Enterobacter cancerogenus |,
Pseudomonas aeroginosa , Klebsiella oxytoca ,
Acinetobacter calcoaceticus , Acinetobacter pittii |
Pseudomonas putida , Enterobacter hormaechei ,
Aeromonas hydrophyla , Acinetobacter  junii
Shigella sonnei and Leclercia adecarboxylata and 3
bacterial species from diarrhea cases including E.coli
27(79.4%) , Klebsiella pneumonia 4(11.8%) and
Enterobacter cloacae 1(2.9%) as Table (1) .
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Figure 1: Agarose gel electrophoresis of PCR product for 16 S r DNA (1500bp). Lane L : 100 bp DNA ladder ,
lanes 1-8 : 16 S r DNA for bacterial isolates .

Phylogenetic tree
The Phylogenetic tree of water isolates included 21 bacterial species with their ATCC (Figure 2) . While , Figure
3) included 3 bacterial species of diarrhea cases with their ATCC
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Figure 2: Rooted Neighbor Joining Phylogenetic tree constructed from concatenated sequences of 1310 bp for each
strain (derived from an alignment of 16SrDNA sequences) then produced from a MAFFT alignment and visualized
using forester version1046. This N-J tree showing the distribution and Phylogenetic relationships of 21 species
isolated from water with their reference strains (ATCC). All horizontal branch lengths were drawn to scale.
Bootstrap values after 1000 repetitions are indicated
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Figure 3: Rooted Neighbor Joining Phylogenetic tree constructed from concatenated sequences of 1318 bp for
each strain (derived from an alignment of 16SrDNA sequences) then produced from a MAFFT alignment and
visualized using forester version1046. This N-J tree showing the distribution and Phylogenetic relationships
of 3 species were isolated from diarrhea with their reference strains (ATCC). All horizontal branch lengths
were drawn to scale. Bootstrap values after 1000 repetitions are indicated S. aureus : out group .

Frequencies of bacterial species in sources

The frequency of bacterial species in drinking water
showed high percentage of E. coli 7 ( 28%) then
Enterobacter cloacae 4(16%) , Enterobacter ludwigii
2 (8%) and 1 (4%) of other bacterial species ( Table
1) . E.coli represent 1 (33%) of filtered water and
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67% of gram negative isolates ( not identified ) . 1
(25%) of storage tank of hospital was E.coli and
3(75%) are not identified . Tap water showed 9 (
37.5 % ) of E.coli , 4 (16.6% ) for each Klebsiella
pneumonia and Enterobacter cloacae, 2 (8.3 %) of
Enterobacter xiangfangensis andl (4.2 %) for each
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different species . Daily storage tank of houses
showed 7 (31.8 %) of Escherchia coli, 5 (22.7%) of
Klebsiella pneumonia ,2( 9.09) of Aeromonas veronii
and 1( 4.5 %) for each different species . On the other
hand , the frequency of clinical isolates showed 26 (

81.3 %) of E. coli ,5 (15.6 %) of K. pneumonia and
1 (3.1 %) of E. cloacae . The frequency of bacterial
species in clinical source was higher than in water
sources with significant differences (P < 0.05 ).

Table 1: Frequency of bacterial species in the sources and MPN index .

No. Source MPN n N %
Index Bacterial species
%

1 Escherchia coli 7 28

2 Enterobacter cloacae 4 16

3 Enterobacter ludwigii 2 8

4 Enterobacter mori 1 4

5 Aeromonas veronii 1 4

6 Klebsiella pneumonia 1 4

7 S Aeromonas jandaei 1 4

8 Drinking water (R.O) 85.3 25 Enterobacter cancerogenus 1 4

of houses -

9 Pseudomonas aeruginosa 1 4

10 Klebsiella oxytoca 1 4

11 Acinetobacter pittii 1 4

12 Pseudomonas otitidis 1 4

13 Kluyvera cryocrescens 1 4

14 Leclercia adecarboxylata 1 4

15 Acinetobacter junii 1 4
16 Filter water of houses 75 1 Escherchia coli 1 33%
*Gr-ve 2 67%
17 Stoﬁgfpti?;k of » 1 Escherchia coli 1 25%
*Gr-ve 75%

water
18 Escherchia coli 9 37.5
19 24 Klebsiella pneumonia 4 16.6
20 Enterobacter cloacae 4 16.6
21 Tap Enterobacter xiangfangensis 2 8.3
22 water 9.6 Pseudomonas otitidis 1 4.2
23 ' Aeromonas veronii 1 4.2
24 Aeromonas hydrophila 1 4.2
25 Enterobacter ludwigii 1 4.2
26 Shigella sonnei 1 4.2
27 Escherchia coli 7 31.8
28 Klebsiella pneumonia 5 22.7
29 Aeromonas veronii 2 9.09
30 Pseudomonas otitidis 1 4.5
31 Daily storage Pseudomonas mosselii 1 4.5
32 tank of houses 22 Kluyvera georgiana 1 45
33 water 86.2 Acinetobacter pittii 1 4.5
34 Pseudomonas putida 1 4.5
35 Enterobacter ludwigii 1 4.5
36 Kluyvera cryocrescens 1 4.5
37 Enterobacter hormaechei 1 4.5
38 Escherchia coli 26 81.3
39 Diarrhea 32 Klebsiella pneumonia 5 15.6
| 40 Enterobacter cloacae 1 31
P < 0.05
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4- Invention of new strains

Seventeenth isolates 12 from water and 5 from
diarrhea were recorded

in DDBJ and NCBI as new strains differed from their
type strains in some nucleotide position ( Figure 4) ,
as transversion mutation showed in strains No. 54-
Enterobacter cloacae IRQBAS34 Versus
Enterobacter cloacae Md1-38 (C instead A) at 1226
bp , No. 27-Escherichia coli IRQBAS45 versus
Escherichia coli SIMH036 (G instead T ) at the
position 60 bp , No. 49-Escherichia coli IRQBAS51
versus Escherichia coli M22 (C instead G) at the
position 679 bp , No. 103- Escherichia coli
IRQBAS52 and No.111-Escherichia coli IRQBAS53
were closely related to Escherichia coli ICMP20884
and XX13( respectively ) (A instead C) at the
position 230 bp, No. 121-Escherichia coli
IRQBAS54 versus Escherichia coli E195-4 ( A
instead C ) at the position 55 bp , N0.130- Klebsiella
pneumoniae IRQBAS55  versus  Klebsiella
pneumoniae SDWHO02 (C instead of A) at the
position 424 bp , No.77 - Escherichia coli
IRQBAS56 versus Escherichia coli SIMH036 (G
instead T) at the position 61 bp , No.60- Escherichia
coli IRQBAS57 versus Escherichia coli 13A (C
instead A) at the position 229 bp , No. 75-
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Enterobacter ludwigii IRQBAS59 was identical to
Enterobacter ludwigii strainYPB10-1 but with four
mutations ,three were transversion C instead T at the
position 420 bp , T instead C at the position 1101bp
and A instead C at the position 1102 bp and transition
mutation A instead G at the position 437 bp . In
addition ,there were six isolates as transition were
showed in No. 2- Enterobacter mori IRQBAS47
versus Enterobacter mori VITMSSJ1 (G instead A )
at the position 426 bp , No. 116-Klebsiella
pneumoniae  IRQBAS46 versus  Klebsiella
pneumoniae CCFM8358 (T instead C) at the position
132 bp, No.30-Escherichia coli IRQBAS49 versus
Escherichia coli B70 (T instead C) at the position
174 bp , No. 32- Klebsiella pneumoniae IRQBAS50
versus Klebsiella pneumoniae YYM25 (T instead C)
at the position 380 bp , No.74-Klebsiella pneumoniae
IRQBAS58 versus Klebsiella pneumoniae NJ8 (C
instead T) at the position 146 bp , No. 76- Leclercia
adecarboxylata IRQBAS60  versus Leclercia
adecarboxylata EGTM31 (C instead T) at the
position 147 bp Figure (19) . Finally , there was a
frame shift mutation in isolate No. 5- Enterobacter
xiangfangensis IRQBAS48 versus Enterobacter
xiangfangensis SitB501 (deletion T) at the position
418 bp .
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Figure (4) : a) Transversion mutation (C instead A).(b) Transversion mutation (G instead T) .(c) Transition mutation
(G instead A ) (d) Transversion mutation (C instead G) (e) Transversion mutation (A instead C) (f) Transversion
mutation (A instead of C) (g) Transversion mutation (A instead C ) (h) Transversion mutation (C instead A) (i)
Transversion mutation (G instead T) (j) Transversion mutation (C instead A) (k) Three transversion mutation (C
instead T) , T instead C and A instead C and transition mutation A instead G (I) Transition mutation (C instead T)
(m) Transition mutation (T instead C) (n) Transition mutation (T instead C) (0) Transition mutation (C instead T) (p)
Transition mutation (C instead T) (g) Frame shift mutation .

Antibiotic susceptibility

The antibiotic susceptibility to 41 E. coli isolates
showed 5 groups of identical E. coli strains from
water and diarrhea , each having the same
antimicrobial drugs , represented 53.66% as (Table 2)
. GroupA ( No.21,24 from water and No. 108 ,109,
110,111,114, 115,119 and 132 from diarrhea ) was
resistant to all the 15 antibiotics. Group B ( No.49 ,67
from water ,No. 103 ,129 from diarrhea ) was
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sensitive to ciprofloxacin ( CIP) only . Group C ( No.
42 from water and No. 101 ,105 from diarrhea ) was
sensitive to cefoxitin ( FOX ) only . Group D (
No.60 from water and No. 102,112 from diarrhea )
was sensitive to only ciprofloxacin ( CIP) and
ampicillin sulbactum ( SAM ) . Group E ( No. 30
from water and No. 118 from Diarrhea )was sensitive
ampicillin -~ sulbactum ( SAM ) only
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Table (2): Biotypes of E. coli isolates from water and diarrhea .

Groups
o. of
isolate
CIP
SAM
FOX
IMI
MEM

X n
< ol

PTZ

™
CRO
CTX
SAZ
PRL
T
GM

D| 102C | S| S| R|R|R R

R R R R R R R

E 118C R|S|R|R|R R

R R R R R R R

R: Resistance S:Sensitive

Ciprofloxacin ( CIP) , Ampicillin sulbactum (SAM) , Cefoxitin ( FOX ), Impenem ( IMI) , Meropenem ( MEM) ,
Amikacin ( AK ), Trimthoprim sulfamethoxazole ( TS ) , Piperacillin tazobactam ( PTZ ) , Tobramycin ( TM ) ,
Cotrimoxazole ( CRO ) , Cefotaxime ( CTX ) , Ceftazidime (CAZ ) , Piperacillin (PRL) , Tetracycline (T) ,

Gentamicin (GM) .

On the other hand ,all E. coli isolates from both
sources (n=41) showed high resistance rates to
antibiotic (Table 3) . In detail ,the water isolates
showed 100% of isolates were resistant to
Cefotaxime ( CTX ) , Ceftazidime (CAZ ) ,
Piperacillin (PRL) , Tetracycline (T) and Gentamicin
(GM) , 94% resistant to Amikacin ( AK ) ,
Trimthoprim sulfamethoxazole ( TS ) , Piperacillin
tazobactam ( PTZ ) , Tobramycin ( TM ) and

Cotrimoxazole (CRO ), 82% to Cefoxitin ( FOX)
and Impenem ( IMI) , 64% to Ampicillin sulbactum
(SAM) , 58 to Meropenem ( MEM) and 41% to
Ciprofloxacin ( CIP) . While , 100% of clinical
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isolates were resistant to Cotrimoxazole ( CRO ) ,
Cefotaxime ( CTX ) , Ceftazidime (CAZ ) ,
Piperacillin (PRL) , Tetracycline (T) , Gentamicin
(GM) and Meropenem ( MEM) , 95.8% to
Piperacillin tazobactam ( PTZ ) and Tobramycin (
TM), 87% to Trimthoprim sulfamethoxazole ( TS),
79 % to Ampicillin sulbactum (SAM) , Impenem (
IMI) and Amikacin ( AK ), 75% to ( FOX ) and 62
% to Ciprofloxacin ( CIP)  with significant
differences among them when ANOVA showed CIP
and FOX the best antibiotic against clinical E.coli
while CIP and MEM the best antibiotic against water
isolates .
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Table (3) : The antibiotic resistance profile of identical and non identical E.coli isolated from water and diarrhea

cases .

S |58 s | X p N ol x| N | 2

e B| o s N4 n b =
2 lsg|o || |2|Y|<|F|E|F|&|E|S|E|"|O
§ 17 | 7 | 11| 14 | 14 | 10 | 16 | 16 | 16 | 16 | 16 | 17 | 17 | 17 | 17 | 17
% 41 | 64 | 82 | 82 | 58 | 94 | 94 | 94 | 94 | 94 | 100 | 100 | 100 | 100 | 100
E

= 24 | 15 | 19 | 18 | 19 | 24 | 19 | 21 | 23 | 23 | 24 | 24 | 24 | 24 | 24 | 24
©

% 62 | 79 | 75 | 79 | 100 | 79 | 87 | 95.8 | 95.8 | 100 | 100 | 100 | 100 | 100 | 100
*P < 0.05

Ciprofloxacin ( CIP) , Ampicillin sulbactum (SAM), Cefoxitin (FOX ), Impenem ( IMI) , Meropenem ( MEM) ,
Amikacin ( AK ), Trimthoprim sulfamethoxazole ( TS ) , Piperacillin tazobactam ( PTZ ) , Tobramycin ( TM ),
Cotrimoxazole ( CRO ) , Cefotaxime ( CTX ) , Ceftazidime (CAZ ) , Piperacillin (PRL) , Tetracycline (T) ,

Gentamicin (GM) .
1- Random Amplified DNA
(RAPD) - PCR

According to RAPD performed with 22 (53.66%)
Escherichia coli isolates that had identical patterns of
antibiotic susceptibility( Figure 5to9) , there were 14
(34.14%) identical E. coli strains from water and
diarrhea divided into 4 groups including the strain
No.21 from house storage tank and No.24 from house
tap water were identical to six clinical strains No. 108

Polymorphic

,109, 111, 115,119 and 132 ( Figure 10 and Table 4)
,the strain No. 67 of drinking water (R.O) was
identical to clinical strain No. 129, strain No. 42 of
storage tank water was identical to clinical strain
No0.105, strain No. 30 of drinking water was identical
to clinical strain No. 118, while strain No. 60 and
102 were closely related, but the other isolates of the
two sources were consider as not related

Figure5: Agarose gel electrophoresis ( 2%) showed RAPD patterns of Escherichia coli . Lane L : 25/100 bp Mixed
DNA ladder. Linesl,2: Strains No0.21,24 (water isolates) identical to line 3, 4, 6, 8 9 andl0 No.
108,109,111,115,119 and 132 (clinical isolates) .
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Figure6:Agarose gel electrophoresis ( 2%) showed RAPD patterns of Escherichia coli . Lane L : 25/100 bp Mixed
DNA ladder line 2 strain No.67( water isolates ) identical to line 4 No. 129(clinical isolates).
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Figure 7 :Agarose gel electrophoresis ( 2%) showed RAPD patterns of Escherichia coli . Lane L : 25/100 bp Mixed
DNA ladder , linel Strain 42 ( water isolate ) identical to line 3 No. 105 (clinical isolates).
L 1 2 3

2000

1000
500

100

Figure 8 :Agarose gel electrophoresis ( 2%) showed RAPD patterns of Escherichia coli . Lane L : 25/100 bp Mixed
DNA ladder , lines 1: strain No. 60( water isolate ) closely related to line 2 strain No.102 (clinical isolates).
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Figure 9 :Agarose gel electrophoresis ( 2%) showed RAPD patterns of Escherichia coli . Lane L : 25/100 bp Mixed
DNA ladder , line 1: strain No.30( water isolate ) identical to line 2 No.118 ( clinical isolate ) .
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Figure 10 : Dendogram of Escherichia coli strains from water (21,24,30,42,49,60 and 67 ) and Diarrhea
(101,102,103,105,108, 109, 110, 111, 112, 114, 115, 118, 119, 129 and 132) performed by variables related to
RAPD band using the Unweighted Pair Group Method with Arithmetic mean (UPGMA\) algorithm . Strains No.21 ,
24 identical to No.108,109,111,115,119,132 ,strain No. 67 identical to strain No. 129, strain No.42 identical to 105,
strain No. 60 closely related to No. 102 and strain No.30 identical to 118 .
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The distance matrix among E.coli strains .

Table 4
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2- The association between diarrhea and fecal
contamination water

As the result to RAPD test there was 14 (34.15%)

identical E.coli strains including 5 from water and 9

from diarrhea with significant differences between
the identical and non identical strains (Table 5 ) .
Table 5 : The disruption of E.coli strains groups
between from diarrhea cases and water sources .

Total no. of water Water No. of E. coli Total no. of clinical | Groups | No. of E . coli

strains Sources strains in strains strains in
water diarrhea

132

119

115

5 S.TH 21 9 A 111

T 24 109

108

R.O 67 B 129

S.T.H 42 e C 105

R.O 30 D 118

34.15%

P < 0.05 ( S.T.H = Daily storage tanks of houses , R.O = Drinking water of houses , T = Tap water )

Discussion

Most Probable Number (MPN) is used because it is
simple , fast , qualitative method to estimate and
isolate coliform bacteria from water and to compare
it with coliform isolated from diarrhea (Cappuccino
and Sherman , 1996 ; Ahmed et al. , 2013 ) , MPN
result showed the five sources of water were not
suitable to use after comparing the result with WHO
guidelines , as a result to high level of coliform
bacteria per 100 ml , that is indicating to the poor
sanitation of water , failure of chlorine pumping and
possibility to the presence of pathogenic bacteria
from fecal origin (Tharannum et al., 2009) . 16 S r
DNA is a gold standard to identify bacterial isolates ,
it is fast and reliability method in a comparison with
biochemical method , furthermore , providing a
formation about the evolutionary relationships (
Bosshard et al., 2006) . On the other hand , the
Phylogenetic tree of water isolates didn’t have
Shigella and Leclercia because they haven’t enough
size like other isolates .

All bacteria isolated from water were a possible to
cause infection , since it is a coliform and can
become opportunistic especially when consumed
with water , coliform should be not detected in 100

http://www.ijSciences.com Volume 8 - March 2019 (03)

ml of water specified for human , since the intestinal
tract was the natural inhabitant for these bacteria and
the presence of coliform in water source indicated to
fecal contamination ( Gavriel et al., 1998 ; Heiman
and Bowen , 2013) E. coli was the prodominant
genus represented 26 (35%) of the present study in
agreement with Kumar et al. ,(2013) . Coliform
indicated to fecal contamination and caused
gastrointrites espicially E. coli serotype O157:H7 and
0111 associated with water borne disease , mortality
, bloody diarrhea , watery diarrhea , abdomen crumps
and hemolytic uramic syndrom due to failure of
kidney (Ahmed et al., 2005 ; Garba et al. 2009) ,
Klebsiella represented  11( 14.1%) in a water
specified for human , however , Klebsiella causes
multi-types of infections and its environmental
strains has the same virulence factor of clinical
strains. ( Podschun et al., 2001 ) .On the other hand ,
the clinical isolates showed E.coli (79.4%) . However
, there are six pathogenic strains having virulence
factor responsible for severe diarrhea (Kaper et al.,
2004 ; Schmidt , 2010 ) . K. pneumonia (11.8%) is
oppturstic pathogen causing multi infection in human
including diarrhea that is the caustive agent to 22
diarrheal infection in China (Gassama-Sow et al.,
2010 ; Lu et al., 2017) . E. cloacae is a specific strain
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having shiga like toxin and usually related to health
care infection (Probert et al., 2014 ) .

Antibiotic susceptibility test Table (1) showed there
was a five groups of identical strains from different
water sources and diarrhea indicated to the fecal
contamination of the tap , storage tanks and drinking
water since the similarity of antibiotic profile was
found between the E.coli isolated from both sources
that can give a possible cause to diarrhea cases
especially when 65.63% of clinical E.coli were as an
axenic culture . On the other hand , the RAPD
analysis showed four groups of identical strains
including 5 strains from water and nine from diarrhea
(Table 5 ) indicating to actual health problem and
there is a route between sewage water and human
using water . Nevertheless , E.coli isolated from both
sources may be have the same virulence factor ( Obi
et al., 2007 ; Ramalivhana et al., 2010 ) . Antibiotic
susceptibility test show not only biotype but also high
resistance rate when 100% of E.coli isolates were
MDR because it is resistance to more than three
antibiotics related to different classes ( Magiorakos et
al., 2012 ) . One hundred percent of clinical and
water isolate resistant to Cefotaxime ( CTX ) ,
Ceftazidime (CAZ ) , Piperacillin (PRL)
Tetracycline (T) and  Gentamicin (GM) since
bacteria have and developed many mechanism to
resist antibiotic such as producing beta lactam
enzyme , modification the target sites , point
mutation , reduce cell permeability , in addition to
transfer the resistance gene by trans-genetic gene
such as plasmid (Livermore et al., 2001 ; Pitout et al.
, 2008 ) while ciprofloxacin was the best through this
study in agreement with Muringani et al. (2016) .

Conclusions

Water was unsafe , many species of bacteria were
found in the water from the five sources , E.coli and
K. pneumonia were the most common bacteria in
water and diarrhea samples , the five sources of
water were contaminated with coliform bacteria
referring to the stool as a contamination source .Since
, the most E.coli strains isolated from water were
identical to strains isolated from diarrhea specimens .
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