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ARTICLE

Antibiotic Susceptibility of Proteus Mirabillis
that Isolates of Diabetic Foot Ulcers in
Al- Diwaniyah Hospital

Aseel Hussein Jaber*, Suaad A. Fazaa Almiyah

College of Science, University of Al-Qadisiyah, Iraq

Abstract

The current study have been included 250 samples diabetic foot ulcer patients attending in Al-Diwaniyah Teaching
Hospital and private clinics at a period of study from beginning October 2021 to February 2022, Isolates were identified by
morphological form on blood agar andmacConkey agar, traditional biochemical tests and then confirmed byVitek 2 system.
The result of bacterial culture have been recorded that only 80 samples had positive result to P. mirabilis formed (32%) of

this result. Prevalence of P. mirabilis isolates in male more than female (34.78%) and (28.57%) respectively, after then were
determination of antibiotics susceptibility pattern of recovered isolates. The isolates showed that (100%) were resistant to
penicillin G, (85%) Cephalexin, (75%) Cefotaxime, (100%) Ampicillin, (56.25%) Gentamycin, (35%) Amikacin, (100%)
Amoxicillin/Clavulanic Acid, (58.75%) Chloramphenicol, (20%) Meropenem, (100%) Tetracycline, (22.5%) Imipenem, (83%)
Streptomycin. Keywords: Proteus mirabilis, diabetes foot ulcers, VITEK2, Antibiotics.

1. Introduction

D iabetes mellitus (DM) is a category of meta-
bolic illnesses characterized by issues with

blood glucose management [8]. Despite the fact that
type 1 and type 2 diabetes have distinct causes, both
are linked to a slew of problems that damage the
heart, kidneys, eyes, and nerves. Damage to the
macrovasculature is the primary cause of cardio-
vascular diseases, heart failure, atherosclerosis, and
cerebrovascular events. The other primary sequelae,
known as ‘microvascular’ damage, emerge as a
diabetic triopathy, which includes diabetic kidney
disease, diabetic retinopathy, and diabetic neurop-
athy [17]. The number of chronic and acute illnesses
in the general population will rise as diabetes
prevalence rises. Many of the burdens associated
with diabetes are caused by macrovascular compli-
cations such as coronary heart disease, stroke, and
peripheral vascular disease, as well as microvas-
cular complications such as end-stage renal disease
(ESRD), retinopathy, and neuropathy, as well as
lower-extremity amputations (LEA). Cancers, age-

related consequences (e.g. dementia), infections,
and liver disease are among the many causally
associated illnesses that are becoming more well
recognized [25]).
Diabetes foot ulcer (DFU) infections are the lead-

ing cause of diabetic hospitalization [15]. DFU is the
most devastating consequence of diabetes mellitus
and is linked with significant morbidity, death, and
poor quality of life [35]. The most prevalent conse-
quence of diabetes is diabetic foot ulceration. Its
development is influenced by a number of risk
factors [10]. Amputations in patients with diabetes
account for at least half of all amputations, with the
most prevalent cause being an infected diabetic foot
ulcer. Reduced lower-extremity amputation risk
requires a full understanding of the causes and
management of diabetic foot ulcers Diabetes-related
foot disorders are prevalent and costly, and
diabetics account for over half of all amputation
hospital admissions [40].
Proteus species are gram-negative bacteria that are

found in wounds, particularly diabetic wounds [28].
Proteobacteria species are Gram-negative bacteria
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found in wounds, especially diabetic wounds [28].
The world is facing a serious diabetes epidemic and
available reports indicate that all of these patients
are at risk of developing diabetic foot ulcers. Neu-
ropathy-specific DFUs represent about 50e60% of
all DFUs. Signs or symptoms of vascular dysfunc-
tion are observed in 40e50% of all patients with the
vast majority of ischemic nerve ulcers, and only a
minority of patients with purely ischemic ulcers.
Diabetic foot infections are usually polymicrobial in
nature, and include both aerobic and anaerobic,
which can cause caries to any part of the body
especially the distal part of the lower leg [43].
Bacterial resistance to antimicrobial agents is a

serious worldwide problem with regard to the
treatment of infectious diseases. Understanding the
molecular basis of how resistance genes are
acquired and transferred may contribute to the
creation of new antimicrobial strategies. The spread
of antibiotic resistance is usually associated either
with clonal spread of epidemic strains or through
independent acquisition of resistance genes on
plasmids, transposons or integrators [28].

2. Research aims

Isolation and identification of Proteus mirabilis
bacteria from diabetic foot ulcers patients and
assessment of antibiotic sensitivity.

3. Material and methods

3.1. Collection of samples

From 250 samples, 80 positive samples for Proteus
Mirabilis were collected, where collected by sterile
cotton swabs from diabetic foot ulcer patients
attending in Al-Diwaniyah Teaching Hospital and
private clinics at a period of study from beginning
October 2021 to February 2022.

3.2. Bacterial diagnosis

Collected samples by sterile cotton swabs from
diabetic foot ulcer patients, after their transferred to
the laboratory by Sterile cotton swabs with transport
medium. Then diagnostic according to morphology
onculturemedia, biochemical test andVitek 2System.

3.2.1. Culture of samples
All swab samples cultured directly on MacConky

agar and blood agar medium, incubated at 37 �C for
24 h. Isolates purified several times until pure iso-
lates were obtained, were identified depending on
the morphology, general characteristics of colony
and biochemical tests.

3.2.2. Biochemical diagnosis
The biochemical tests were done to identification

the bacterial isolates, biochemical test, namely oxi-
dase, indole, citrate utilization, catalase, urease
production, H2S formation, lactose fermented,
Voges-proskauer reaction, Methyl red, Trible sugar
iron test (TSI) and Simmon citrate [20,26,29].

3.2.3. Vitek 2 system
The Vitek 2 System was used to identify the bac-

terial isolates. The Vitek 2 system detects bacteria
and other microorganisms Based on the examina-
tion of substrate consumption patterns, a microbe
has been discovered. The cards to be used were
chosen based on the situation [41].

3.3. Antimicrobial susceptibility test

Antimicrobial susceptibility testing was per-
formed on MHA medium using the Kirby Bauer
disc diffusion technique, as per NCCLS guidelines.

4. Results

4.1. Isolation of Proteus mirabilis

Table 1.

4.2. Bacterial diagnosis

4.2.1. Culture of samples
The isolate colonies appeared on blood agar ripple

movement or swarming and the smell of bacterial
growth which is similar to smell of fish rotting as in
(Fig. 1), and isolates are looked light yellow colonies,
are medium in size and the edges smooth and lactose
non fermenting on MacConkey agar as (Fig. 2).

4.2.2. Biochemical diagnosis

Biochemical tests of the P. mirabilis isolates are
summarized in Table 2.

4.3. Antimicrobial susceptibility

Table 3.

Table 1. Number and rates to Proteus Mirabillis isolates from Diabetic
Foot Ulcers.

Isolates Gender Number of
isolates

Number of Proteus
Mirabillis

%

Diabetic Foot
Ulcers

Male 138 48 34.78
female 112 32 28.57
Total 250 80 32

X2 0.109
P value 0.295*

No significant difference at P < 0.05.
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5. Discussion

This study revealed the prevalence of P. mirabilis 80
(32%) of 250 swabs in diabetic foot ulcers patients,
Identification of this bacteria by using the conven-
tional methods include culture and biochemical tests.
On MacConkey agar, colonies of P. mirabilis looked
pale, yellow, and lactose non fermenters, similar to
Ref. [20]. Also, The results of P. mirabilis culture on

blood agar plates and exhibit the swarming phe-
nomenon as well as the fish odor, mucoid and non-
hemolytic colonies which agrees with [3].
Biochemical assays were utilized to further iden-

tify P. mirabilis isolates, which revealed positive
production. Catalase, Urease, Citrate Utilization,
Methyl Red, and H2S Formation were all positive,
whereas Oxidase, Indole, Lactose Fermentation, and
Voges-Proskauer were all negative (VP), The pre-
sent research's biochemical tests accord with those
of a previous study [20,26,29] Furthermore, The re-
sults of P. mirabilis identification using the Vitek2
system revealed that all isolates were P. mirabilis,
with a percentage of identification ranging from
(95e99%). This percentage was consistent with [47],
who reported that identification of Proteus mirabilis
by the Vitek 2 system was (97%). Manual biochem-
ical assays are commonly employed for bacterial
identification. The advantages of traditional pro-
cedures were that they were inexpensive, but the
downsides were that they took time and were prone
to contamination present, false positive result and
require a large amount of sample, while the auto-
mated biochemical tests such as VITEK 2 system.
The VITEK 2 system used in many previous studies
was detected bacteria faster, efficient and away from
the contamination that may prevent detection of the
pathogen. In the present investigation, biochemical
testing revealed that all of the isolates were also
from the P. mirabilis species, which is the same as in
the previous study [16].
Isolates show (100%) resistance to penicillin G,

Ampicillin, Amoxicillin/Clavulanic Acid and Tetra-
cycline, The resistance ratio was similar to
Refs. [1,39,48], this results did not agree with
[_young_et_al_2006,_ayoub_et_al_2015] and [45]

Fig. 1. : P. mirablis on blood agar.

Fig. 2. : P. mirablis on blood agar

Table 2. Biochemical tests of Proteus mirabilis.

Biochemical Species

Proteus mirabilis

Oxidase -
Urease production þ
Catalase þ
H2S formation þ
Citrate utilization þ
Voges- proskauer reaction -
Methyl red þ
Indol -
Simmon citrate test -
Lactose fermented -
Trible sugar iron test (TSI) Alk/A H2S with gas

þ Positive, - Negative, K ¼ alkaline, A ¼ acidic.

Table 3. Rates of sensitivity, Intermedite and resistance to antibiotics by
Proteus Mirabillis.

No. Antibiotic Name R I S

1. Amikacin 28 (35.0%) 20 (25.0%) 32 (40.0%)
2. Gentamicine 45 (56.25%) 10 (12.5%) 25 (31.25%)
3. Streptomycin 67 (83.75%) 3 (3.75%) 10 (12.5%)
4. Amoxicillin -

Clavulanic Acid
80 (100.0%) 0 (0.0%) 0 (0.0%)

5. Meropenem 16 (20.0%) 10 (12.5%) 54 (67.5%)
6. Imipenem 18 (22.5%) 12 (15.0%) 50 (62.5%)
7. Cefotaxime 60 (75.0%) 10 (12.5%) 10 (12.5%)
8. Cephalexin 68 (85.0%) 5 (6.25%) 7 (8.75%)
9. Chloramphenicol 47 (58.75%) 14 (17.5%) 19 (23.75%)
10. Ampicillin 80 (100.0%) 0 (0.0%) 0 (0.0%)
11. Pencillin G 80 (100.0%) 0 (0.0%) 0 (0.0%)
12. Tetracycline 80 (100.0%) 0 (0.0%) 1 (0.0%)
X2 425.99 2
P value 0* 3

R ¼ Resistance, I¼ Intermedite, S¼ Sensitive.
Significant difference at P < 0.05.
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reported (48.5%), (9.7%) and (0.0%), respectively.
The variation in relationships might be attributed to
the presence of beta-lactamase enzymes in bacterial
isolates, The difference is attributable to anatomical
and physiological changes, as well as other possible
risk factors, as described by Refs. [12,37]. In the case
of aminoglycosides, which included gentamicin
antibiotics, the resistance rate in the current study
(56.25%) was similar to that found in previous
studies [7,42] where resistance was (53.33%) and
(57.1%). While [6,44]; the resistance percentage was
(85.20%) and (83.8%), According to Ref. [33] Gram-
negative bacteria produce gentamicin due to the
presence of encoded plasmids in them, enzymes
that alter aminoglycosides. In terms of anti-Amika-
cin resistance, the isolates of P. mirabilis bacteria
were shown to have a low level of resistance. The
proportion of resistance to this antibody was (35%),
which was similar to the results obtained by Refs.
[13,34], who reported resistance rates of (33.4%) and
(38.4%), respectively. While the current study's
findings differed from those of [30,36], and [5] in that
the resistance rates were (1.6%), (100%), and (5%),
respectively. While [18] found that all of their iso-
lates of P. mirabilis bacteria showed no resistance to
the anti-amikacin, as the resistance that these
bacteria have against a group of antibiotics to ami-
noglycosides is caused by a change that occurs
under the 30 S ribosomal unit to which the antigen
is attached, and this change leads to a decrease in
the antigen Because of the quality of their action,
availability, and low cost, most patients may opt to
employ aminoglycoside antagonists in therapy.
On the other hand, streptomycin was shows

(83.75%) resistant and a ratio that was similar to
Ref. [21], (75%) which was not agreed with [24] who
reported (15.5%) and [23] who reported (0.0%) may
be due to the etiological agents and their suscepti-
bility/resistance patterns vary according to
geographical locations as established by Ref. [22].
P. mirabilis (58.75%) looked resistant to chloram-

phenicol, which was in agreement with [49] and
approximated to Ref. [39] where the proportion of
resistance was (47.3%), but did not accord with [11]
who reported (20%).
For cephalosporin antibiotics represented by

cefotaxime, the rate of resistance to this antibiotic
was (75%) and was close to a research [19] where the
resistance of cefotaxime reached (70%) of isolates of
p. Mirabilis, while the percentage of resistant
Cefotaxime (83%) [9]. While the percentage of
resistance to this antibiotic in our current study was
lower than it was in the studies of [4,32], where the
resistance was (100%) but the resistance was in Our
current study is higher than the resistance according

to the study of [1,5,38], where their percentage
reached (30%), (35%), (22.61%). As we mentioned
before. The current study of the antibiotic Cepha-
lexin also showed a resistance of (85%) and it is
similar to the events of [36,50]. As mentioned earlier,
their proportions were (100%) and (80%). While the
percentage of resistance to this antibiotic in our
study was higher than that of [1], where their iso-
lates were resistant (42.85%). Cephalosporin resis-
tance may not be limited to the development of
beta-lactamase enzymes. Other approaches include
altering the permeability of the antigen to the cell
membrane, making it difficult for the antigen to pass
through it and reach the target point [46].
The resistance rate for carbapenems represented

by Impenem in the current study was (22.5%), which
was similar to the results of studies [5,31], where the
rates of resistance were (25%) and (15%), respec-
tively. In the current study, the proportion of
meropenem resistance was (20%), which varies
dramatically from Ref. [14], where the percentage of
resistance to this antibiotic was (100%). Bacteria
have less resistance to carbapenems than to the
other antibiotics studied, despite the fact that car-
bapenems are one of the most effective antibiotics
for treating Gram-negative bacteria infections due
to their stability against hydrolysis by beta-lacta-
mase enzymes and a high rate of permeability
through the bacteria's external membrane [27].

Declaration of competing interest

The authors declare that they have no known
competing financial interests or personal relation-
ships that could have appeared to influence the
work reported in this paper.

References

[1] Ali HH, Yousif MG. Detection of some virulence factors
genes of Proteus mirablis that isolated from urinary tract
infection. IJAR 2015;3(1):156e63.

[3] Al-Aabideen R. Effect of Probiotic on motility Factors and
swarming Phenomenon of Proteus mirabilis (doctoral disserta-
tion, M. Sc. Thesis. Collage of science. Al-Nahrain Univer-
sity; 2005.

[4] AL-Autbi DAK. Bacteriological study of some species of
Enterobacteriaceae isolated from Hospital birth rooms in
Baquba city. Thesis. Diyala University; 2013.

[5] Al-Bassam WW, Al-Kazaz AK. The isolation and character-
ization of Proteus mirabilis from different clinical samples.
Journal of Biotechnology Research Center 2013;7(2):24e30.

[6] Al-Bayatti SA, Kh A. Bacteriological and genetic studies of
Proteus spp. caused urinary tract infection. In: Tikrit district
(doctoral dissertation, M. Sc. Thesis, college of science. Tik-
rit): Tikrit University; 2010.

[7] Ali HH, Yousif MG. Sensitivity of Proteus mirablis isolated
from urinary tract infection. Al-Qadisiyah Journal Of Pure
Science 2017;22(4):146e61.

4 A.H. Jaber, S.A. Fazaa Almiyah / Al-Qadisiyah Journal of Pure Science 28 (2023) 1e6



[8] Altieri MS, Irish W, Pories WJ, DeMaria EJ. The US preva-
lence of metabolic surgery in patients with obesity and type 2
diabetes has not increased despite recommendations from
the American diabetes association. Obesity Surgery 2022:
1e7.

[9] Abdulghani ST. The outcome of the misuse of 3rd generation
cephalosporins in fallujah city, west of Iraq. Al-Anbar Med. J
2012;10(2):46e50.

[10] Ahmad A, Asif K, Saleem M. A Study of risk factors of
diabetic foot ulcers. Pakistan Journal of Medical and Health
Sciences 2017;11(1):174e6.

[11] Ahmed DA. Prevalence of Proteus spp. in some hospitals in
baghdad city. Iraqi Journal of Science 2015;56(1):665e72.

[12] Akram M, Shahid M, Khan AU. Etiology and antibiotic
resistance patterns of community-acquired urinary tract in-
fections in JNMC Hospital Aligarh, India. Annals of clinical
microbiology and antimicrobials 2007;6(1):1e7.

[13] Bahashwan SA, El Shafey HM. Antimicrobial resistance
patterns of Proteus isolates from clinical specimens. Euro-
pean Scientific Journal 2013;9(27).

[14] Battikhi MN, Ammar SI. Otitis externa infection in Jordan.
Clinical and microbiological features. Saudi medical journal
2004;25(9):1199e203.

[15] Davani F, Alishahi M, Sabzi M, Khorram M, Arastehfar A,
Zomorodian K. Dual drug delivery of vancomycin and imi-
penem/cilastatin by coaxial nanofibers for treatment of dia-
betic foot ulcer infections. Materials Science and
Engineering: C 2021;123:111975.

[16] Drzewiecka D, Arbatsky NP, Kondakova AN, Shashkov AS,
Knirel YA. Structures and serospecificity of threonine-con-
taining O polysaccharides of two clinical isolates belonging
to the genus Proteus and their classification into O11 sub-
serogroups. Journal of Medical Microbiology 2016;65(11):
1260e6.

[17] Eid S, Sas KM, Abcouwer SF, Feldman EL, Gardner TW,
Pennathur S, Fort PE. New insights into the mechanisms of
diabetic complications: role of lipids and lipid metabolism.
Diabetologia 2019;62(9):1539e49.

[18] Endimiani A, Luzzaro F, Brigante G, Perilli M, Lombardi G,
Amicosante G, Toniolo A. Proteus mirabilis bloodstream
infections: risk factors and treatment outcome related to the
expression of extended-spectrum b lactamases. Antimicro-
bial agents and chemotherapy 2005;49(7):2598e605.

[19] Feglo PK, Gbedema SY, Quay SNA, Adu-Sarkodie Y,
Opoku-Okrah C. Occurrence, species distribution and anti-
biotic resistance of Proteus isolates: a case study at the
Komfo Anokye Teaching Hospital (KATH) in Ghana. Int J
Pharm Sci Res 2010;1(9):347e52.

[20] Forbes BA, Sahm DF, Weissfeld AS. Study guide for bailey
and scott's diagnostic microbiology-E-book. Elsevier Health
Sciences; 2016.

[21] Gad GF, Mohamed HA, Ashour HM. Aminoglycoside
resistance rates, phenotypes, and mechanisms of Gram-
negative bacteria from infected patients in upper Egypt. PloS
one 2011;6(2):e17224.

[22] Cunha MA, Assunç~ao GLM, Medeiros IM, Freitas MR.
Antibiotic resistance patterns of urinary tract infections in a
northeastern Brazilian capital, 58. Revista do Instituto de
Medicina Tropical de S~ao Paulo; 2016.

[23] Habibu AU. Prevalence of Proteus mirabilis and Pseudo-
monas aeruginosa among female patients with suspected
urinary tract infections attending Muhammad Abdullahi
Wase specialist hospital, Kano, Nigeria. The International
Journal of Engineering and Science (IJES) 2014;3(4):28e31.
ISSN (e): 2319e1813 ISSN (p): 2319e1805.

[24] Harada K, Niina A, Shimizu T, Mukai Y, Kuwajima K,
Miyamoto T, Kataoka Y. Phenotypic and molecular charac-
terization of antimicrobial resistance in Proteus mirabilis
isolates from dogs. Journal of medical microbiology 2014;
63(11):1561e7.

[25] Harding JL, Pavkov ME, Magliano DJ, Shaw JE, Gregg EW.
Global trends in diabetes complications: a review of current
evidence. Diabetologia 2019;62(1):3e16.

[26] Hawkey PM. Proteus, providencia and Morganella spp.
Principles and Practice of clinical bacteriology. 2006. p. 391e6.

[27] HawkeyPM,MundayCJ.Multiple resistance inGram-negative
bacteria. Reviews in Medical Microbiology 2004;15(2):51e61.

[28] Hegazy WAH. Diclofenac inhibits virulence of Proteus mir-
abilis isolated from diabetic foot ulcer. African Journal of
Microbiology Research 2016;10(21):733e43.

[29] Jacobsen S�A, Stickler DJ, Mobley HLT, Shirtliff ME.
Complicated catheter-associated urinary tract infections due
to Escherichia coli and Proteus mirabilis. Clinical microbi-
ology reviews 2008;21(1):26e59.

[30] Jaloob AA, Gafil FAA. Effect of some antibiotics on aerobic
pathogenic bacteria causing otitis media and urinary tract
infection in Al-Manathera city in Iraq: a comparative in vitro
study. Al-Qadisiyah Medical Journal 2012;8(13):156e68.

[31] Kadhim AF, AL-Mathkury HJ, Obaid HH. Role of Proteus
mirabilis DNA in comparison to Candida albicans DNA in rats'
joints infection. Iraqi Journal of Science 2014;55(3B):1170e82.

[32] Kadhum BA. Isolation & pathogenic study on Proteus mir-
abilis. Baghdad J. of sci. 2010;7(1):317e26.

[33] Katzung BG. Introduction to autonomic pharmacology. Basic
and clinical pharmacology 2001;13:87e109.

[34] Kezeer EG. Bacteriological study of otitis externa and sus-
ceptibility. Journal of the Faculty of Medicine 2007;49(2).

[35] Khodair HI, Al-Asady ZHA. Molecular detection of Proteus
mirabilis isolated from diabetic foot. Annals of the Romanian
Society for Cell Biology 2021:6615e23.

[36] Luzzaro F, Lombardi G, Perilli M, Belloni R, Amicosante G,
Toniolo A. Antimicrobial susceptibility testing and ESBL
production in clinical isolates of Proteus mirabilis: an eval-
uation with the phoenix™ automated microbiology system.
In: Presesnted at the 10 1st general meeting of the American
society for microbiology; 2001.

[37] Manjunath GN, Prakash R, Vamseedhar Annam KS.
Changing trends in the spectrum of antimicrobial drug
resistance pattern of uropathogens isolated from hospitals
and community patients with urinary tract infections in
Tumkur and Bangalore. Int J Biol Med Res 2011;2(2):504e7.

[38] Mishra M, Thakar YS, Pathak AA. Haemagglutination, hae-
molysin production and serum resistance of proteus and
related species isolated from clinical sources. Indian journal
of medical microbiology 2001;19(2):5e11.

[39] Mohammed AB, Hamzah AM. Detection of Proteus mirabilis
in healthy, sick and diarrheal dogs, cats and humans. Indian
Journal of Forensic Medicine & Toxicology 2021;15(2).

[40] Boulton AJ, Armstrong DG, Kirsner RS, Attinger CE,
Lavery LA, Lipsky BA, Steinberg JS. Diagnosis and man-
agement of diabetic foot complications. 2018.

[41] Pincus DH. Microbial identification using the biomerieux
VITEK 2 system. Encyclopedia of Rapid Microbiological
Methods 2010:1e32.

[42] Prakash D, Saxena RS. Distribution and antimicrobial sus-
ceptibility pattern of bacterial pathogens causing urinary
tract infection in urban community of meerut city, India2013.
International scholarly research notices; 2013.

[43] Ruke MG, Savai J. Diabetic foot infection, biofilm & new
management strategy. Diabetes Research: Open Access 2019;
2019(1):7.

[44] Setteh MHA. Uropathogens and their susceptibility patterns
at King Hussein medical center-Jordan. Gülhane Tip Dergisi
2004;46:10e4.

[45] Shakibaie M, Forootanfar H, Golkari Y, Mohammadi-
Khorsand T, Shakibaie MR. Anti-biofilm activity of biogenic
selenium nanoparticles and selenium dioxide against clinical
isolates of Staphylococcus aureus, Pseudomonas aeruginosa,
and Proteus mirabilis. Journal of Trace Elements in Medicine
and Biology 2015;29:235e41.

[46] Spanu T, Luzzaro F, Perilli M, Amicosante G, Toniolo A,
Fadda G, Italian ESBL Study Group. Occurrence of
extended-spectrum b-lactamases in members of the family
Enterobacteriaceae in Italy: implications for resistance to b-
lactams and other antimicrobial drugs. Antimicrobial agents
and chemotherapy 2002;46(1):196e202.

A.H. Jaber, S.A. Fazaa Almiyah / Al-Qadisiyah Journal of Pure Science 28 (2023) 1e6 5



[47] Sung LL, Yang DI, Hung CC, Ho HT. Evaluation of
autoSCAN-W/A and the Vitek GNIþ AutoMicrobic sys-
tem for identification of non-glucose-fermenting gram-
negative bacilli. Journal of clinical microbiology 2000;
38(3):1127e30.

[48] Wang D, Hou W, Chen J, Mou Y, Yang L, Yang L, Chen M.
Characterization of the blaKPC-2 and blaKPC-3 genes and
the novel blaKPC-15 gene in Klebsiella pneumoniae. Journal
of medical microbiology 2014;63(7):981e7.

[49] Yah SC, Eghafona NO, Oranusi S, Abouo AM. Widespread
plasmid resistance genes among Proteus species in diabetic
wounds of patients in the Ahmadu Bello University Teaching
Hospital (ABUTH) Zaria. African journal of Biotechnology
2007;6(15).

[50] Yaseen IH, Shareef AY. High prevalence of multidrug-
resistance mrsa and vrsa isolated from different infections
from al-JUMHUORY teaching hospital patients in mosul.
Biol Sci 2012;8:107.

6 A.H. Jaber, S.A. Fazaa Almiyah / Al-Qadisiyah Journal of Pure Science 28 (2023) 1e6


	Antibiotic susceptibility of Proteus Mirabillis that isolates of Diabetic foot ulcers in Al- Diwaniyah Hospital
	Recommended Citation

	Antibiotic Susceptibility of Proteus Mirabillis that Isolates of Diabetic Foot Ulcers in Al- Diwaniyah Hospital
	1. Introduction
	2. Research aims
	3. Material and methods
	3.1. Collection of samples
	3.2. Bacterial diagnosis
	3.2.1. Culture of samples
	3.2.2. Biochemical diagnosis
	3.2.3. Vitek 2 system

	3.3. Antimicrobial susceptibility test

	4. Results
	4.1. Isolation of Proteus mirabilis
	4.2. Bacterial diagnosis
	4.2.1. Culture of samples

	4.2.2. Biochemical diagnosis
	4.3. Antimicrobial susceptibility

	5. Discussion
	Declaration of competing interest
	Declaration of competing interest
	References


