Faculty of Women for, Arts,
Science, and Education

Journal of

Scientific Research
in Science

Biological Sciences
Volume 39, Issue 2, 2022

(=
nE

ISSN 2356-8372 (Online) \ ISSN 2356-8364 (print)




Journal of Scientific Research in Science 2022, 39, (2): 82-101

Contents lists available at EKE
& Journal of Scientific Research in Science
Exypéion Knowledge Bork Journal homepage: https://jsrs.journals.ekb.eg/
uprtall & eall il L A .
Scientific Publishing Unit

Trends in the assessment of multidrug efficiency against identified
bacterial strains isolated from wounds at EI-Demerdash Hospital, Egypt

Howida R. Mohammed™!, Zeinab M.H. Kheiralla!, Maha A. Hewedy', Ayman F. Ahmed?,
Elham E. Moustafa!, Salah Abdelbary?

! Botany Department, Faculty of Women for Arts, Science and Education, Ain Shams
University, Cairo, Egypt.

2 Botany and Microbiology Department, Faculty of Science, Al-Azher University, Cairo,

Egypt.
Abstract:

Multidrug-resistant (MDR) bacteria is a severe problem for universal public health
which increases morbidity and mortality rate. These resistant bacteria lead to ineffective
treatment of drugs resulting in the spreading and persistence of infections. So, the major target
of this study is to estimate the competence of multidrug antibacterial agents against bacterial
strains isolated from wound samples and then identify the most potent Multidrug-resistant
(MDR) bacteria. Fifty wound swab specimens were gathered from various wounds and several
patients from the Central Microbiology Laboratory of EI-Demerdash Hospital, Cairo, Egypt.
Eighty- nine bacterial isolates were isolated from fifty wound samples then cultured on
different media and tested for their susceptibility to different thirty antibiotic discs using the
agar disc diffusion method. After recording the results of the susceptibility test, the post potent
resistant bacterial isolates recorded 3 bacterial isolates which resistant to 30 different antibiotic
types. These resistant bacterial isolates were identified using morphological, biochemical, and
molecular techniques. The results recorded that the post potent resistant bacterial isolates
identified as Klebsiella oxytoca, Pseudomonas aeruginosa, and Escherichia coli. This study
concluded that with the increase in the random use of antibiotic drugs resulted in the presence
of multi-antibacterial resistant strains. There are bacterial strains that were isolated from
wounds in patients at EI-Demerdash Hospital, Egypt, and identified. They can resist about
thirty different antibiotic discs.
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1. Introduction

The skin considers as the defense partition versus the presence of different pathogens.
So, any disorder of the natural anatomic composition via mechanical, chemical, thermal and
physical, events or by surgical operations with a change of skin functions, leads to the wound
formation [1]. It is prone to the lesion, abrasion and in touch with the outer environment,
consequently it is the most liable to colonization via pathogens [2-4]. The wounds are
classified as chronic and acute wounds, acute wound, such as surgical wounds, cuts, burns, and
abrasions. The infected wounds weaken the wound’s healing rate and affect the human life [5].
The infections of wounds act as one-third of nosocomial infections in surgical patients and also
responsible for 70-80% of the death rate among people [5, 6]. Wound contagions are related
with morbidity and death rate in patients, particularly in developing lands, in spite of the kind
of injury [6]. The fail in the treatment leads to a rise in healthcare expenses because of the
increased use of antimicrobial agents, diagnostic tests as well as invasive operation [7]. The
detection of infection needs the right equipment’s, qualified professionals and long time [8, 9]
and it is often depend on wound checkups, microbiological analysis and infection biomarker
determination. Antibiotic therapy as well as wound sponsorship are two crucial agents for the
controlling of the infection [10]. On the other hand, chronic wounds, such as leg or arterial
ulcers, need prolonged time to treat. These wounds happen as a result of inner factors which
can be related to illnesses such as immune deficiency diseases or diabetes [4, 8]. Gram-
negative bacteria have become an important factor in wound infection because of their
antimicrobial resistance which is one of the three greatest threats to human health [11] and also
possesses high therapeutic challenges [12]. The overuse or misuse of antimicrobial agents has
led to the development of multi-drug resistant bacteria [13]. Different researches have been
done around the world that have identified Proteus mirabilis, , Klebsiella pneumoniae
Pseudomonas aeruginosa, Acinetobacter baumannii and Escherichia coli as the most
widespread multidrug-resistant Gram-negative bacteria [14]. A bacterial strain is assumed
multi-drug resistant if it shows resistance to antibiotics from different classes such as
aminoglycosides, quinolones, cephalosporins and Chloramphenicol [15]. Normal resistance is
probably innate as it’s mostly expressed in the creatures, or the gene is naturally found in
bacteria however it is stimulated only to resistance levels by the antibiotic therapy which is
considered mediated [16]. On the other hand, acquired resistance is probably because the

bacteria acquire genetic substances via transposition, translation, coupling [17], and mutations
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in the chromosomal DNA [18]. Antimicrobial resistance mechanisms are probably divided into
four classes: drug target modification, drug uptake limitation, efflux of the drug, and
inactivation of drug [19]. Because of the structural variations and others, Gram-negative
bacteria are able to use whole mechanisms, in contrast, Gram-positive bacteria can use only
the drug uptake limitation and drug efflux mechanisms [20]. WHO reported that multidrug
resistant bacteria are accountable for around 23 thousand deaths and 25 thousand deaths yearly
in the United States and Europe, respectively [21]. Moreover, the most common bacterial
infections recorded S. aureus, K. pneumonia, P. aeruginosa and E. coli indicated resistance
against the most effective antimicrobial agents like third-generation cephalosporin [5, 21 and
22]. Finally, the target of this study was to estimate the efficiency of different antibiotics drugs
against microbial pathogens isolated from different wound samples, then select the most potent
multidrug-resistant bacterial isolates to identify them morphologically, biochemically, and
molecularly to control them with affordable drugs in the future prospective.

2. Materials and Methods

2.1. Swab samples collection

About 50 wound swabs were collected from the Central Microbiology Laboratory of
El-Demerdash hospital with GPS 30.072848°, 31.276755°, Cairo, Egypt, the collected swabs
were obtained from different types of wounds (20 swabs from burns, 15 swabs from diabetic
foot, 10 swabs from surgery and 5 swabs from bed ulcers).

2.2. Media used

Nutrient agar [23], Mannitol salt agar [24], MacConkey agar [25], Blood agar [26] and
Mueller-Hinton agar [27]. All chemicals, as well as media used in this work, were bought
from Sigma-Aldrich, Egypt.

Central Microbiology Laboratory precautions; before sample collection, the wounds
were washed with ordinary saline solution. Then wound swab samples were aseptically
gathered from the deepneath of the wound by rotating sterile cotton swabs with adequate
pressure. Then, wound swabs were took to the microbiology laboratory within 15 minutes by
putting the swabs into the sterilized test tubes containing 0.5 ml of sterile saline solution [28].
Bacteriological culture and screening were made according to typical microbiological methods
[29].
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2.3. Isolation of multidrug-resistant microorganisms

According to Puca et al., [6] 50 swab samples from different types of wounds were
streaked on various media such as Nutrient agar, Mannitol salt agar, MacConkey agar and
Blood agar to detect bacterial pathogens. Then plates were incubated at 37°C for 24 hours for
bacteria [6]. Purification of the isolated bacteria was then achieved via sub-culturing. All plates
for isolation were made in (3 replicates). Results were recorded as observation of bacterial
colonies.
2.4. Multidrug-resistance test

The sensitivity of bacterial isolates (89) versus various antibiotics was done by the
disk diffusion method (modified Kirby- Bauer method) on Mueller-Hinton agar according to
typical steps recommended by the Clinical and Laboratory Standards Institute (CLSI) [14, 30].
To achieve this target, the next antibiotics with specific concentrations were used according to
the protocol of EI- Demerdash hospital in treatment of wound infection: Trimethoprim-
sulfamethoxazole/Cotrimoxazole (SXT 25ug), Amoxicillin/ Clavulanic acid (AMC 30ug),
Cefepime (FEP 30ug), Cefotaxime (CTX 30ug), Ceftriaxone (CRO 30 ug), amikacin (AK 30
ug), levofloxacin (LEV 5ug), Meropenem (MEM 10 ug), Doxycycline (DOX 30ug),
Penicillin (P 10pg), Rifampin (RA 5ug), Vancomycin (V 30ug), Polymixin B (PB 30ug),
Imipenem (IMP 10ug), Clindamycin (DA 2ug), Ampicillin - Sulbactam( SAM 20ug),
Gentamycin (CN 10png), Erythromycin (E 15ug), Metronidazole ( MET 5ug), Streptomycin
(S 10ug), Neomycin (N 30ug), Bacitracin (B 10ug), Tetracycline (TE 30ug), Fusidic acid (FA
10ug), Oxcillin (OX 1ug), Norfloxacin (NOR 10ug), Chloramphenicol (C 30ug), Amoxicillin
(AX 25ug), Cefoperzone/ Sulbactam (CES 105ug), Kanamycin ( K 30ug), Azithromycin
(AZM 15ug), Cefaclor (CEC 30ug), Ceftazidime (CAZ 30ug), Ampicillin (AM 10ug),
Cefoperazone (CEP 75ug). Explanation of antibiotic sensitivity results was determined
following the instruction of interpretative zone diameters of CLSI. [31]. Results were recorded
as inhibition zones (mm) around antibiotic discs.
2.5. Identification of multidrug-resistant bacteria
2.5.1. Morphological and biochemical identification

The most potent MDR was done according to Bergey’s Manual of Systematic
Bacteriology [32]. Also, biochemical tests were done by the automated Vitek 2 system

(bioM ' erieux, Marcy I’Etoile, France).
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2.5.2. Molecular identification of the most potent multidrug-resistant bacteria

Pure cultures of bacterial isolates were cultured in Lauria Bertani (LB) broth and
genomic DNA was separate according to the protocol by Sambrook et al., [33]. PCR
amplification of the 16S rRNA was done using the universal primers.

F 5'- AGA GTT TGA TCC TGG CTC AG-3'and R 5'- GGT TAC CTT GTT ACG
ACT T- 3 from Sigma Scientific Services Co. The reaction mixture (50uL) of Maxima Hot
Start PCR Master Mix (2x), 25ul, 20ul mole of each primer. PCR reaction condition were 1
cycle of 95°C for 10 min, 35 cycles of (95°C for 30 sec, 65°C for 1 min, 72°C for 1 min ) and
1 cycle of final extension at 72°C for 10 min.

2.6. Statistical analysis.

All statistical analysis results of our work were made by SPSS, sigma plot, and
excel. All results obtained were recorded in 3 replica, mean, standard deviation and standard
error were done for all results.

3. Results and discussion
3.1. Isolation of multidrug-resistant microorganisms

About 89 bacterial isolates were obtained from different types of wounds in the central
microbiology laboratory of El-Demerdash hospital. These isolates were subjected to further
study. In other studies, some authors collected About 50 bacterial isolates from diabetic
patients in Zagazig University Hospitals [34].

3.2. Screening to evaluate the efficiency of antibiotic drugs and select the most potent
multidrug-resistant bacterial pathogen
3.2.1. Screening to evaluate the activity of ten antibiotic drugs against isolated bacteria

Table (1) and Figures (1la& 1b) showed that about 51 bacterial isolates isolated from
El-Demerdash hospital were sensitive and 38 bacterial isolates were resistant to 10 antibiotics
with different degrees. According to Multiple antibiotic resistance % with 100% the following
bacterial isolate codes SD22, SD31, SD32, SD5, SD7, SD92, SD153, SD162, SD17, SD19,
SD24,SD28, SD29, and SD210 were selected. Multiple antibiotic resistance (MAR) index was
determined for each isolate by using the formula MAR = a/b, where a represents the number
of antibiotics to which the test isolate depicted resistance and b represents the total number of
antibiotics to which the test isolate has been evaluated for susceptibility.
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3.2.2. Screening to evaluate the efficiency of twenty antibiotic discs against isolated

bacteria

The selected 14 bacterial isolates from the previous results were tested against further

twenty antibiotic discs as shown in Table (2) and Figure (2a& 2b ) to select the most potent
MDR bacterial isolates According to MAR % with 100% of obtained results, the following

bacterial isolate codes, SD22, SD28, and SD31 were selected. All selected bacterial isolates

were gram-negative bacteria. According to Puca et al., [6] the thirty four bacterial species were

separated from wounds with a symptom of contagions were (57.9%) Gram-negative bacteria

and (36.6%) Gram-positive bacteria. Mohamed et al., [34] found that only 4 bacterial isolates

were resistant to all 7 antibiotics used.

Table (1) Screening to evaluate the efficacy of ten antibiotics discs against isolated

bacteria.
Isolates CN SXT FEP CTX AMC CRO AK LEV MEM DOX MAR%
code 10 ug 2509 30 g 30 g 30 ug 30 ug 30 ug 5ug 10ug 30 g
SD1 R R R R 21+0.577 R 17.3+0.915 R R R 80
sD21 R R 20.3+0.4320.3+0.713[17.7+£0.713| 15.3+0.71 R R 1940.577 {22.3£0.915( 40
SD22 R R R R R R R R R R 100
SD31 R R R R R R R R R R 100
SD32 R R R R R R R R R R 100
SD4  [20.3+0.713 R R R 23+0.577 R 16£0.577 (18.7+0.713|13.3+0.713| 13+£0.577 40
SD5 R R R R R R R R R R 100
SD6 [20.6+0.713 R 15+0.577 R R R R R R R 80
SD7 R R R R R R R R R R 100
SD8 R 17.34+0.713| 20+0.57 R 19+0.577 R R R 134+0.577 {15.740.713| 50
SD91 18.6x R R R R R 14+0.577 R R 17.3+0.438] 70
SD92 R R R R R R R R R R 100
SD10 23.6+ R R R R R 16.7+0.438[ 16+0.577 R 18.3+0.713| 60
SD11 R R R R 17.740.438(17.3+0.438 R 19+0.577 R 17.3+0.438| 60
SD12 |20.6+0.438 R R 14.740.713(24.34+0.713| 21+1.478 (19.740.713|17.3+0.438(16.7+0.833(25.7+0.915( 20
SD13 R R 20.3+0.915|17.3+0.438 R R 16.3+0.438[22.3+£0.438(14.7+0.438(19.7+0.915( 40
SD14 | 18+0.577 R 18.6+0.833 R R R 21+0.577 |16.7+0.438|19.7+0.438|21.7+1.081| 40
SD151 R R 15.6+0.713 R R R 17+0.577 (18.3+0.438 R 15.3+0.713] 60
SD152 |18.3+0.713]20.3+0.713 R 21.7+0.713|16.7+0.833 R R 19.740.438{18.7+1.009 16+0.939 | 30
SD153 R R R R R R R R R R 100
SD161 R R R 19.7+0.438 R R 15.7+0.438J20.7+£0.438]19.3+0.713| 50
SD162 R R R R R R R R R R 100
SD17 R R R R R R R R R R 100
SD18 R 16.6+0.43 |18.6+0.438|16.7+0.438| 20+0.577 R 13.3+£0.438( 13.7+0.43 (12.3+£0.438(17.3£0.833| 20
SD19 R R R R R R R R R R 100
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SD20 R 16.3+0.71 R 20.7+0.833(19.3+0.833 R 12.740.438|17.7+0.833 R 16.3+0.713| 40
SD210 R R R R R R R R R R 100
SD220 [21.6+0.438(16.3+0.833 R 24.3+0.713|17.3+0.713 R R 18.7+0.833 R 23.3£0.438| 40
SD23 [12.3%0.621(23.3+0.71 R R R R R 16.7+£0.438 R R 70
SD24 R R R R R R R R R R 100
SD25 R R 15.3+0.43 [17.7+0.438[19.3+0.438 R R 20.3+£0.438|15.7+0.438|13.72£0.438] 40
SD261 R R 19.3£0.71 ]16.3+0.713|15.7+£0.713 R 16.7+0.438 R 21.741.03 | 21.7+0.83 30
SD262 R R 18.3+0.438 R 19.7+0.438 R R R 20.3+0.438| 16.7+0.43 60
SD27 [22.6%£0.438(22.6+0.438 R 22.3%0.833| 18.3+0.71 R R R 17.7£0.833|21.3£1.081| 40
SD28 R R R R R R R R R R 100
SD29 R R R R R R R R R R 100
SD30 |16.3+0.43 R 17.6%£0.438(18.3+0.713|17.7+0.621(18.320.713(16.310.438 R 19.3£0.438|21.3+0.713| 20
SD31 |14+ 0.577 |14+ 0.577 R R R R 19.320.438 R R 16.7+£0.438] 70
90- 100 % [N
MAR %
a0- 80 % [N
120 20-50 % [
100 -
80 -
(@]
>
X 60 -
<
= 40 -
20 -
0 7H\—|N\—|N<rLO&OI\CD\—!NOHNMQ‘HNCV)HNI\QDO‘)OOOMVLDHNN@O’OH
Ralalalal ki Rk e RaRaRaRaRala === 0=-R=-RaRaRaRa R kN aRaga B R NaNafafaga)
DO NG onmnonononOoO000nnooon 0o OO0 OO OO
numwumumy [V 7p] (VpIN7p]
bacterial isolate codes

Figure (1a): Multiple-Antibiotic Resistant % of bacterial isolates from El-Demerdash

hospital against ten antibiotic discs.
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Figure (1b): Antibiotic sensitivity test of bacterial isolates from El- Demerdash hospital
against 10 antibiotic discs.

Table (2): Screening to evaluate the efficacy of twenty antimicrobial agents against
isolated bacteria.

Sampl | FA [ C [ C[JO[CE|JC|A[DA]JT][M][NO]|] A E [B|]AZ]K]| S N SA | CEC MAR
ecode | 10u [ 30 | A | x| S E | X |20 | E|ET| R | M [154| 10| M | 30| 10u | 30u | M 30ug %
g ug Z |1 105 P 25 30 | 5u 10 10 g ug 15 | ug g g 20u
30 | w | ug | 75 | ug M9 | g u9 | M9 ug g
ug | g 70
R R R|[R|RI[R]|R R R R 100
SD22 R R|R|R| R R | R R R| R
R R [ R R R| R R R R|[R|RI[R]|R R R R 100
SD31
15+ |20 | R|R| R |13]10.] R [18] R R R R|[R| R |R] 10 R R R 70
SD32 | 057 | 6+ +0 | 6+ 3 7+1
0.6 57 | 04 +0 .00
2 38 4 9
38
R R|10[R]|] R R | R R R|R R R R|R|[RI[R|R R R R 95
SD5 +0
4
R R|R[R]|] R R|l14]| R R|R R R R|R|[RI[R|R R R R 95
SD7 +0
43
8
2+ |16 | R [R| R R | R R |14 R R R R|[R|RI[R| R |247] 12 R 75
SD92 | 152 | + 6 + | 340
7 |05 + 1.08 | .43
7 0. 1 8
43
8
R R|R|R| R R | R R R|R R R R|[RJ10[R]| R R R R 95
SD153 7+
0.4
38
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SD162 | 103 | 15 | R | R R R | 15. R R R R R R R |11 R R R R R 80
0.4 | +0 6+ +0.
3 .57 0.8 57
33 7
SD17 R R R |R|]103 |11 | R R R R R R R R R | 10 R R R R 85
+0.4 | 6% 3
38 0.4 +0
38 A4
38
SD19 R R R | R R R R | 127 | R R R R R R R R R R R R 95
+
0.43
8
SD21 26 | 15. | R | R R R | 15. R R R R R R R R R R 30+ R R 80
057 | 6% 6+ 1.09
0.6 0.6 6
2 20
SD24 R 11. | R | R R R | 10. R R R R 10. R R R R R R 11. R 80
+ 3+ &S 70
0.4 0.4 0.4 43
3 38 8 8
SD28 R R R | R R R R R R R R R R R R R R R R R 100
SD29 R 15| R |R|113 |12 | R | 153 | R R 18. R 20. | R | 17 | 12 | 17+ | 187 R R 45
3+ +04 | 6% 0.4 &S 3+0 0. | .7 | 05 | 0.7
0.4 3 0.4 38 0.7 43 57 + 77 13
3 3 1 8 7 0.
43
8
120 80- 952, N
100
80
o
>
QE 60
40
20
0

Q X D N
F &S S

WA IR I ) N AR LA
P PP PP » sgx @X S P g

bacterial isolates code

Figure (2a): Multiple-Antibiotic Resistant % of bacterial isolates from El- Demerdash
hospital against twenty antibiotic discs.
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Figure (2b): Antibiotic sensitivity test of bacterial isolates from El- Demerdash hospital
against 20 antibiotic discs.

3.3. Select the most potent bacterial isolates and identification them morphologically,

biochemically, and molecularly

The most potent MDR isolates code SD22 and SD28 isolated from pus swabs
(surgery) and bacterial isolate code SD31 isolated from wound swabs (burns). All isolated
bacteria can’t grow on mannitol salt agar but can grow on MacConkey agar. All isolates were
catalase-positive and Gram-negative bacteria Figure (3). The manual biochemical tests were
represented in Table (3). Automated biochemical identification using the automated Vitek 2
system (bioM "erieux, Marcy I’Etoile, France) was done for three isolates and results in Table
(4). Also, molecular identification was done for all bacterial isolates showed in figures (4, 5,
6 and 7). The bacterial isolates code SD22, SD28 and SD31 were identified as Klebsiella
oxytoca, Pseudomonas aeruginosa, and Escherichia coli. These results agreed with the result
recorded by Mohammad et al., [35] who indicated that Staphylococcus aureus followed

by Escherichia coli and Pseudomonas spp., were the most common bacteria linked to wound

contagions.
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Table (3): Primary biochemical tests of the most potent MDR bacteri.

organism
N SD22 SD28 sDal
Gram stain -Ve -Ve -Ve
Catalase +Ve +Ve +Ve
Citrate -Ve +Ve -Ve
Gelatin -Ve +Ve -Ve
Oxidase -Ve +Ve -Ve
Indol +Ve -Ve +Ve
Urease -Ve +Ve -Ve
Methyl red test -Ve -Ve +Ve
Voges proskour +Ve -Ve -Ve
Nitrate reduction +Ve +Ve +Ve
Motility test -Ve +Ve +Ve

Figure (3): Gram stain of SD22, SD28, and SD31.
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Table (4): Identification of the most potent bacterial isolate SD22, SD28, and SD31 by

Vitek 2 system.
Character (test) abbreviation | SD22 SD28 SD31
Ala-Phe-Pro-Arylamidase APPA + - -
Adonitol ADO + - -
L-Pyrrolydonyl- Arylamidase PvrA + - -
L-Arabitol IARL - - -
D-cellobiose dCEL + - -
B-alactosidase BGAL + - +
H2S production H2S - + -
Beta-N-acetvleglucosaminidase BNAG + - -
Glutamyle arvlea midase pNA AGLTp - - -
D-alucose dGLU + + +
Gamma alutamvle transferase GGT + + -
Fermentation/ alucose OFF + - +
Beta-alucosidase BGLU + - -
D-maltose dMAL + - +
D-manitol dMAN + + +
D-mannose dMNE + + +
Beta-xvlosidase BXYL + - -
Beta-alanine arylea midase pNA BAlap - + -
L-proline arvlamidase ProA + + -
Lipase LIP - + -
Palatinose PLE + - -
Tvrosine arvlamidase TvrA + + +
Urease URE - + -
D-sorbitol Salicin dSOR + - +
Saccharose/ sucrose SAC + - +
D-Taaatose dTAG - - -
D-trehalose dTRE + - +
Citrate (Sodium) CIT - + -
Malonate MNT + + -
5-Keto-Gluconate 5KG - - -
L-lactate alkalinisation 1LATK + + -
Alpha alucosidase AGLU - - -
Succinate alkalinisation SUCT + + -
Beta N-acetyl qalactoseaminidase NAGA - - -
Alpha glactosidase AGAL + -
Phosphatase PHOS + + -
Glycine arylamidase GIvA - - -
Decarboxylase base ODEC
Ornithine decarboxylase oDC - - +
Lysine decarboxylase LDC + - +
L-histidine assimilation IHISa - - -
Coumarate CMT + + +
Beta- alucoronidase BGUR - - +
0/129 Resistance 0O129R + + +
Glu-Glv-Ara-Arvleamidase GGAA - + -
L-malate assimilation IMLTa - + -
ELLMAN ELLM - - +
L-lactate assimilation ILATa - - -
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GeneRuler™ 100 bp DNA Ladder SD22 SD28
0’GeneRuler™ 100 bp DNA Ladder, :
ready-to-use
bpng/0Spg % bp
& RN _ B
o Za0 40 00 e a0 Rl
3 — 700 450 90 I
2 - 600 450 90 - 700
£ 500 1150 23.0 - 600
8 — 400 400 80
- 300 400 80 A
3 — 200 400 80 - 400
i
— 100 400 80
§ — 300
z
=
3
i - 200
0.3 pgdane, 8 em length gé,
1XTBE, 5V/em, 1 h =
8
g
z — 100
3
0.5 patane, 20 em length gel,
1XTAE, 8 Viem,3 h

Figure (4): Gelelectrophorosis of the most potent bacterial isolate SD22, SD28, and
SD31 with ladder.
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Klebsiella pneumoniae(NR_114715.1)
Klebsiella pneumoniae(NR_119278.1)
Klebsiella pneumoniae(NR_112009.1)
Klebsiella pneumoniae subsp. rhinoscleromatis(NR_037084.1)
Klebsiella pneumoniae(NR_036794.1)
Klebsiella pneumoniae(NR_117686.1
Klebsiella pneumoniae(NR_117685.1
Klebsiella pneumoniae(NR_117683.1
(
(
(

Klebsiella pneumoniae(NR_114506.1
Klebsiella pneumoniae(NR_113702.1
Klebsiella pneumoniae(NR_113240.1
Klebsiella variicola(NR_025635.1)
Klebsiella quasipneumoniae subsp. similipneumoniae(NR_134063.1)
Klebsiella pneumoniae subsp. rhinoscleromatis ATCC 13884(NR_114507.1)
Klebsiella pneumoniae subsp. ozaenae(NR_041750.1)

)
)
)
)
)
)

[ 1]

Klebsiella pneumoniae subsp. ozaenae(NR_119276.1)

Klebsiella quasipneumoniae subsp. quasipneumoniae(NR_134062.1)
Klebsiella aerogenes(NR_114737.1)
Klebsiella grimontii(NR_159317.1)
Klebsiella huaxiensis(NR_171417.1)
Klebsiella oxytoca(NR_119277.1)
Klebsiella oxytoca(NR_118853.1)
Klebsiella oxytoca(NR_112010.1)
Klebsiella oxytoca(NR_041749.1)
( )
)

Klebsiella oxytoca(NR_114152.1
Klebsiella oxytoca(NR_113341.1
unknown(Query_374109)

Where query sequence is isolated Klebsiella oxytoca

Figure (5): Phylogenetic tree instituted from the 16s rRNA sequence of bacterial isolate
code SD22 and their related strains in Gene Bank.
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mﬁﬁfﬁ%

|

Pseudomonas straminea(NR_ 113859 1)
Pseudomonas straminea(NR_036908.1)
Pseudomonas argentinensis(NR_043115.1)
Pseudomonas hydrolytica(NR_170428.1)
Pseudomonas guguanensis(NR_135725.1)
Pseudomonas mendocina(NR_114477.1)
Pseudomonas mendocina(NR._113649.1)
Pseudomonas alcaliphila(NR_114072 1)
Pseudomonas composti(NR_116992 1)
Pseudomonas alcaliphila{MR_024734.1)
Pseudomonas oleovorans(NR_113653.1)
Pseudomonas indoloxydans(NR_115822 1)
Pseudomonas oleovorans(NR_037000.1)
Pseudomonas oleovorans(NR_113617.1)
Pseudomonas turukhanskensis(NR_152710.1)
Pseudomonas alcaligenes(NR_114472 1)
Pseudomonas alcaligenes(NR_113646.1)
Pseudomonas alcaligenes(NR_117827.1)
Pseudomonas resinovorans(NR_112062.1)
Pseudomonas aeruginosa(NR_117678.1)
unknown(Query 62451)

Pseudomonas otitidis(NR_043289.1)
Pseudomonas guezennei(NR_ 114957 1)
Pseudomonas aeruginosa(NR_113599.1)
Pseudomonas aeruginosa(NR_114471.1)
Pseudomonas aeruginosa(NR_026078.1)

Where query sequence is isolated pseudomonas aeruginosa

Figure (6): Phylogenetic tree formed from the 16s rRNA sequence of bacterial isolate
code SD28 and their related strains in Gene Bank.
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{ Escherichia colifNR_024570.1)

Pseudescherichia vulneris(NR_119109.1)

Shigella flexneri(NR_026331.1)

Shigella sonnei(NR_104826.1)

Shigella boydii{NR_104901.1)

Escherichia coli{NR_114042 1)
{ unknown(Query_423031)

Escherichia albertii{NR_025569.1)
Escherichia fergusonii ATCC 35469(NR_027549.1)
Escherichia fergusonii ATCC 35469(NR_074902.1)
Escherichia fergusonii(NR_114079.1)
— Escherichia marmotae(NR_136472.1)
L Shigella dysenteriae(NR_026332.1)
Trabulsiella odontotermitis(NR_043860.1)

I: Citrobacter koseri(NR_104890.1)

Raoultella planticola ATCC 33531(NR_112011.1)

Citrobacter koseri(NR_117751.1)
Citrobacter koseri(NR_118105.1)

Citrobacter koseri{(NR_118588.1)
Atlantibacter hermannii(NR_104940.1)

Citrobacter youngae(NR_041527.1)
T |: Salmonella bongori(NR_074888.1)

Salmonella enterica subsp. indica(NR_044370.1)
Salmonella enterica subsp. arizonae(NR_041696.1)

Salmonella enterica subsp. arizonae(NR_116125.1)
beijingensis(NR_148578.1)

Where query sequence is isolated Escherichia coli

Figure (7): Phylogenetic tree constructed from the 16s rRNA sequence of bacterial
isolate code SD31 and their related strains in Gene Bank

4. Conclusion

According to the obtained results, it can be concluded that the three bacterial isolates
found in wound infection from central lab of EI- Demerdash hospital were Gram negative and
MDR bacteria as they showed resistance to all 30 antibiotic used from different classes
(Aminoglycosides, quinolones, sulfonamides, Macrolides, Carbapenems, Tetracyclines,
Chloramphenicol, glycopeptides and R-Lactams). These bacterial isolates were identified as

klebsiella oxytoca, pseudomonas aeruginosa and Escherichia coli.
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