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Abstract
The bacteria have been noted as the main cause of late wound healing. The greatest common pathogen
causing the wound contaminations is Staphylococcus aureus. The current study was carried out to
isolate and diagnose the staphylococcus aureus which causes of open wound inflammation after
surgery in mice process and to study the effect of nickle nanoparticles solution on bacterial isolated
and evaluating the molecular and pathological techniques. The study included the collection of 60
cotton swabs from the Office of the Consultant of the Faculty of Veterinary Medicine - Tikrit University
and from the external veterinary clinics (from November 2018 to March 2019) from the areas of
contaminated wounds or inflamed after surgery. The results of the laboratory cultural of 60 cotton
swabs used showed to isolated 50(83.3%) Staphylococcus aureus isolated. And all bacterial isolates
were resistant to Doxycycline hydrochloride, Penicillin, CO-Trimoxazole, Ciprofloxacin, Cephalosporin
and Penicillin. The study showed that the NFNPS used to inhibit the growth of bacterial isolated by
using different concentrations the MBC killer concentration was 256μg / L and the lowest inhibitory
concentration to Staphylococcus aureus was MIC 64 microgram / L). Molecular studies included the
observation of the most important molecular changes at the level of DNA prior to and treatment
with nanoparticles. Many variations were observed on the studied bacterial isolated Including the
appearance and disappearance of DNA and its different numbers when treated with nanoparticles.
As for the results of the histopathological, it was found that the injury of mice with Staphylococcus
aureus antibiotic resistance emerged after about five days and the symptoms were heat, redness and
swelling of the skin and the release of yellow and green purulent secretions from the place of injury.
When treated mice infected with nanoparticles and antibiotics together the time of the healing was
faster than the time of the healing of nanoparticles treated only.
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INTRODUCTION
Wound infection is a frequent problematic.
Due to entrance of the bacteria through open skin.
These bacteria delay healing and yield symbol and
symptoms1.
Wound infection in care for increasing
the treatment cost, length of hospital delay and
significant morbidity and mortality. Despite the
practical advance in infection control and surgical
practice, Site surface infection (SSI ) still continue
to be a major problematic, even in hospitals
with most recent facilities2. These infection are
usually cause by exogenous and/or endogenous
bacteria that arrive the working wound either
through the surgery (primary infection) or after
the surgery (secondary infection). Primary
infection are usually more serious, appear
within five to seven days of surgery3. Common
of SSIs are uncomplicated connecting only skin
and subcutaneous tissue but occasionally can
expansion to necrotizing infection. The common
demonstration of infected surgical wound can be
describe by hurt, tenderness, warmth, erythema,
enlargement and pus configuration4,5.
Despite efforts to establish infection and
well understanding of sepsis, wound contamination
is immobile a clinical problematic and some
infection in clean injuries still remain unexplained6.
In many SSIs, The bacteria in charge for producing
SSI are Staph aureus; Staphy epidermidis; Gram
negative bacilli; Streptococcus spp; Enterococci;
and Cl. perfringens. More than 50% of SSI is
cause by S. aureus because it is highly dangerous.
Staphylococcus epidermidis is fewer virulent
and usually causes SSI only in patients who are
previously immune compromised7.
Several organisms can cause wound
infectivity. For the treatment of contamination
a great number of antibiotics are used. Both
extensive spectrum and thin spectrum antibiotics
are current nowadays. It is perfect to give
appropriate antibiotic after culture and sensitivity
of the wound swab, pus or contaminated skin.
unluckily this practice is unusual between the
physicians especially of the developing countries.
Improper and irrational use of antibiotics and
genetic and non-genetic drug resistant machine
of bacteria lead to drug resistance8.
Nano-sized particle to win this battle and
to overcome this frightening condition of bacterial
Journal of Pure and Applied Microbiology

resistance to antibiotics, the search and detection
of alternative means against these microbes is only
way forward to survive. Metals based nanoparticles
and analysis of their antimicrobial activity could be
one of such alternative. Many studies are being
done to prove the structural and chemical effect
of various metals Nano-complexes to determine
an alternation of the drugs which used against
bacteria9. Nickel is also among those material
which can be used for antimicrobial activity so
the synthesis, categorization and antimicrobial
presentation of Nickel based nanoparticles of large
importance. Owing to high surface region to size
ratio and quantum confinement effect are consider
promising candidates for Nano devices of fresh
Objective
The objective of theses study isolation
and identification of Staphylococcus aureus from
Contaminated open wounds and study effected of
Nickle Nanoparticles on bacterial isolated by using
histological and molecular techniques
Material and clinical study
Nickel Ferrite (NiFe2O4) Nan particles (NFNPS)
Obtained from the College of Science,
Department of Chemistry and preparation manner
Sol-Gel Auto Combustion Method11.
Animals Experiments
In this study, 42mice, Mus musculus
were obtained from the veterinary home of the
college of Veterinary Medicine. All six mice hatches
were placed in a plastic cage, the dimensions of
the cage were 8x15x30 cm, and the cages were
sprayed with wood and The temperature of the
room was about 22± 25, The animals were fed on
the blackberry consisting of 35% yellow corn, 20%
soy bean, 10% animal protein, 1% dried milk and
1% of both vitamins and mineral salts.
Samples Collection
Collected 60 swabs from mice were taken
from Surgical wound contamination by sterile
cotton swabs and transported to laboratory as
soon as possible in disinfected Brain heart infusion
broth that incubated at 37C0 for at least 24-28
hours to rising probability of isolation12 .
Isolation and Identification of 42 white mice were
used after confirm their
All Swab specimens were cultured into
Brain heart infusion broth and then onto mannitol
2638
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salt agar incubated for overnight at 37°C for
24hrs12.
Biochemical test
Catalase test
Catalase and coagulase tests use
distinguish isolated bacterial consistent with
method describe by13.
Oxidase Test
Cytochrome oxidase is the last enzyme
in the electron transport chain of microbial cell
inhalation. It oxidizes cytochrome C, the electron
transport atom and decrease oxygen to form
water. If oxidase was present in the colony, it would
oxidize the substance and the colony on the filter
paper would turn dark blue within one minute. A
negative oxidase test resulted in no color alteration
of the smear (Cowan and Steel (1993)13.
Urease test
Certain microorganisms have enzymes
called ureases which are capable of hydrolyzing
urea to produce alkaline ammonia (NH4). The
tubes were inoculate with the tasters in question
and allowable to incubate at 37°C for 24 hours,
at which finish tests were at first read. Pinkish or
red tubes were interpret as positive. Yellow tubes
negative10.
Indole, MR and VP tests
Differentiate the isolation bacterial
described by (Cowan and Steel (1993)13.
Citrate utilization test
Citrate test is used to recognize if an
organism is able of utilizing citrate as a sole carbon
source or not. Citrate medium contain sodium
citrate as the only basis of carbon and ammonium
phosphate as the only basis of nitrogen .bacteria
which have citrate-permease can transfer citrate
in to the cell and create pyruvate and show a color
alter from green to blue. incubation14.
Fermentation test
This test used to differentiate between
types of the bacterial which capacity of ferment a
broad group from sugars and others ferment only
a few described by (Ryan and Ray (2004)15.
Microbial Identification Using The Biomerieux
Vitek® 2 System
This system is used to identify bacterial
isolates after being established by first biochemical
tests. The system consists of 64-hole Cassette and
64-hole Reagent Cards, each in its place of the
base material or medium for testing, plastic tubes
Journal of Pure and Applied Microbiology

in addition to the Densi Chek instrument and the
input and output units16.
Antimicrobial sensitivity test
In vitro antibiotic sensitivity test (KirbyBaur disc diffusion) method was accepted out in
organize to distinguish the most valued drugs for
treatment in the study county. A loop full of colony
from the growing of isolate was transmission
to the nutrient broth in tubes and incubated at
37°C for 5 h. Mueller-Hinton agar which was used
as plating medium was inoculated with broth
(bacterial suspension) by using cotton swab. Then
antibiotic impregnate paper disc were apply and
broke onto the plate with forceps. Plates were
incubated at 37°C for 18 h. The diameters of zones
of growth inhibition were measured in millimeter
and interpret as sensitive, middle and resistant to
different antibiotics17.
Preparation of the concentrations of the
nanoparticle solution
The least bactericidal concentration (MBC)
is the lowest concentration of nanoparticle
solution an  required to kill a exacting bacterium. It
can be determined from broth dilution minimum
inhibitory concentration (MIC) tests by sub
culturing to agar plates that do not have the
test agent. The MBC is familiar by determining
the lowest concentration of antibacterial agent
that decrease the chance of the initial bacterial
inoculums by ≥99.9%18.
Extraction of genetic material
Genomic DNA extraction From an
overnight blood agar culture, pure colony was
sub cultured in 10 ml of bh broth overnight, in
aerobic conditions, at 37°C before extraction
of total DNA, genomic DNA from the growth
cultures was extracted and purified by using the
manufacturer protocol (Geneaid “Presto”, Korea).
The integrity of genomic DNA were established by
agarose gel electrophoresis with 1% concentration
for one hour at 70 volt and the nanodrop
spectrophotometer device (NAS-99) was used to
calculate the DNA attentiveness and cleanliness
(ratio of absorbance at 260nm / absorption at
280nm)19.
RAPD situations
PCR reaction were perform with
three salable 10- mer primers (Invitrogen)
with the following 5’-3’ sequences: (OPH-14)
5-ACCAGGTTGG -3 (OPO-11) 5-GACAGGAGGT
2639
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-3 and(OPP-4) 5-GTGTCTCAGG -3.Optimum
conditions for RAPD study were determined by the
maximum sum of fragments and careful bands(20).
Expermintal design
42 white mice were used after confirm
their security from the diseases and were divided
into five groups and each group consists of 6 mice
except (groups IIII and V each another 12 mice)
were distributed as follows:Group one (control group) - 6 mice were
treated with distilled water only.
Group II ( infection groups) - 6 Mice were
infected with staphylococcus aureus by (1) ml skin
Scratched.
Group III - 6Mice were diseased with
staphy. aureus with skin Injured. and treated with
(CFNPS)carrying with Vaseline .
Group IIII- 12Mice were ill with staph.
aureus and treated with antibiotics(Doxycycline
hydrochloride and Ciprofloxacin).
GroupV - 12 Mice were infected with
staphyl. aureus and treated with antibiotics

(Doxycycline hydrochloride and Ciprofloxacin) and
nanoparticles.

Fig. 1. Staphylococcus aureus on mannitol salt agar.

Fig. 2. Biochemical test of Staphylococcus aureus

Results
Result showed 50(83.3%)strain belong
Staphylococcus aureus. The growth colonies
characteristic by following characters.
Cultural characteristic
The bacterial growth aerobic at 37°C
for 24hr after incubation on the culture media,
the colonies appearance golden yellow color on
surface of Mannitol salt agar as shown Fig. 1.
Staining
Bacterial isolated appearance purple
when staining gram stain.
Biochemical test
Bacterial isolated given positive result to
catalase, citrate utilization test, sugar fermentation
(sucrose, glucose) while negative results to indole,
methyl red, VP and sorbitol sugar.

Table 1. Biochemical test of Staphylococcus aureus
Bacterial
Oxidase Catalase Indole
Methyl
Voges
Citrate glucose sucrose Sorbitol
isolated
test
test		
red
proskours test				
										
S. aureus.
+
+
+
+
Table 2. Antibiotic Susceptibility Test results of bacterial isolates
Isolate
bacteria

Doxycycline
hydrochloride

CO- Trimoxazole

Ciprofloxacin

Cephalosporin

Penicillin

S. aureus

Resistant

Resistant

Resistant

Resistant

Resistant
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Antibiotic Susceptibility Test
Study sensitivity bacterial isolated toward
5 Antibiotics are Doxycycline hydrochloride,
CO-Trimoxazole, Penicillin, Cephalosporin and
Ciprofloxacin.
The result showed all bacterial isolated
to Staphylococcus aureus were resistant to all
antibiotics used in study as showed in Table (2).
Effect of Nanoparticle Solution (NFNPS) on
Staphylococcus aureus
Results of the study showed impact of
nanoparticles (NFNPS) used has the potential
to inhibit the growth of bacterial isolates using
different concentrations. MIC (64μg /ml) and MBC
(256μg /ml) to Staphylococcus aureus as shown in
Table 3.
DNA Isolation
DNA was isolated from resistant
Staphylococcus aureus by using the method
described 21 and was then transplanted onto
agarose gel as shown in the Fig. 3.
Results of RAPD-PCR interactions
The results showed the Differences in
DNA were recorded between samples studied
through

The presence of DNA bunds and
multiplying their absence.
Difference in molecular weights between
bands.
Difference in number of bands.
The differences in the intensity of bands
shine on.
These results were obtained after
several experiments to reach optimal interaction
conditions, where the reaction components were
controlled (dNTPS, Taq DNA polymerase, MgCl2,
DNA concentration as well as the concentration of
the same primers, the suitability of the program
on the thermo cycler and the pipette resolution
used), This led to get products doubled Clear and
repeatable, As the RAPD Markers are sensitive
to any change in the components of their
reactions And the conditions surrounding the
reaction where it is one of the reactions that are
characterized by the difficulty of replay and get
the same result. Therefore, RAPD interactions for
each user's primers were repeated once as in the
Fig. 4.
There are many variations in the different
primers, the nanoparticles have a clear effect

Table 3. Effect of MIC and MBC for nanoparticles (NFNPS) on Staphylococcus aureus
Bacterial
isolates
S. aureus

Nanoparticle					Concentrations (μg/ml)
NFNPS
1024 512 265 128
64
32
16
MIC
MBC

-

-		

-		 +
+
+
+

+
+

8

4

2

1

0

+
+

+
+

+
+

+
+

-

MIC=No growth(-), turbidity(+)and (0) control(Muller-Hinton Broth + Antibiotic).MBC=growth(+) and sterile(-).

Fig. 3. Genomic DNA Staphylococcus aureus on agarose
gel 1%.
Journal of Pure and Applied Microbiology

Fig. 4. DNA bands for Staphylococcus aureus before
and after treatment with nanoparticles and antibiotics
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symptoms of inflammation after approximately
five days. The symptoms were high fever, redness,
painful, swollen, and yellow or green ulcerative
ulcers around the surgical site as shown in the
Fig. 5.
After the onset of infection and treatment
of mice with nanoparticles and antibiotics and
according to the groups reported, the results
showed that the recovery time of the group
treated with antimicrobial and nanoparticles
together was faster than the time of recovery of
mice treated with nanoparticles only.
Results of Histopathology
Results show the Histopathology to
control skin, the epidermis formed from a thin
layer of epithelial cells consisting of 2-3 raw. They
are dark and bold especially the surface because
of the layer of globins and this layer overlapping
at the bottom with the layer under the epidermis,

on the bacteria. Some of them have caused full
mutagen of the gene, some of which have the
most recent mutations in the appearance and
disappearance of certain bands and differences in
bands locations, note in the first, second and third
pimers of the Staphylococcus aureus difference in
the size and location of the beams Nanoparticles
also have the effect of increasing the efficiency
of antimicrobial agents by completely hiding the
gene or causing mutations this variation in initiator
link sites with DNA and the distance between
these sites may be created due to mutations that
have been cases of deletion, substitution and
addition leading to a change in the order of rules
complementary to the initiator sequence.
Results of the Experiment mice treatment with
nanoparticles and antibiotics
The results of the experiment infection
of the mice with Staphylococcus aureus showed

Fig. 5. appearance of symptoms of infection of mice with bacteria

Fig. 6-A. Histological section In the skin
(A) Epidermal surface, (B) Hair Follicles.(C) Sebaceous
gland€.(H&E X 40).
Journal of Pure and Applied Microbiology

Fig. 6-B. Histological section
(A) Epidermis(B)p apillary dermis, (C) Sebaceous gland.
(D) reticular dermis (F)subcutis(E) Hair Follicles
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which has a fibrous tissue link made of fiber and
the presence of the capillaries in this region
continued with larger blood vessels in the area
below it, The dermis layer contains fibrous fiber
bundles and longitudinal sections of the hair
follicles that are directed towards the epidermis
and outside, in addition to the presence of dense,
continuous fatty tissue with the hypodermis layer.
The dermis also contains hair follicles and sweat
glands as shown in the Fig. 6-A and B.
Results show the Histopathology to
infected area Staphylococcus aureus The epidermis
was formed by stratified squamous epithelium
,This epithelium was covering by keratin which was
appearing breaking down into many fragments

scattered above the surface of the epidermis. The
dermis was containing dense C.T. and presence
of many hair follicles surrounded by a sheath of
follicular cortical cells ,associated with sebaceous
glands (Fig 7-A).
The deepest layer of dermis with
hypodermis was containing a dense and great
number of inflammatory WBC, with congestion
of blood vessels surrounded by lymphocytes and
macrophage(Fig. 7-b).
The results of the Histopathology
to the treated area with nanoparticles to the
Staphylococcus aureus showed, The epidermis
was easily detected formed by stratified squamous
epithelium with thin strands of keratin covering

Fig. 7-A. Histological section In Epidermis to infected
area Staphylococcus aureus
(A) keratin, (B) Dermis, (C) hair follicle, (D) Sebaceous
gland (H&E × 40).

Fig. 7-B. Histological section in dermis to infected area
Staphylococcus aureus
(A) Hypodermis with presence of inflammatory cells, (B)
congested blood vessel, (C)(H&E × 40).

Fig. 8-A. Histological section in Keratin to treated area
with nanoparticles to the Staphylococcus aureus
A) Hypodermis, (B) Blood congestion, (C) Lymphocytes,
(D) (H&E X 40).

Fig. 8-B. Histological section in Deep of dermis to treated
area with nanoparticles to the Staphylococcus aureus
(A) Stratifiedsquamous epithelium, (B) Dermis, (C) Hair
follicles, (D) Sebaceous gland, (E) (H&E X 40).
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its surface , this epithelium was seen continuous
in certain places with hair follicles and sacs
of sebaceous glands. The dermis in between
glands and hair follicle was formed by dense C.T.
associated with a number of fibroblasts and WBC
s (Fig 8-A).
The deepest layers of dermis and the
hypodermis was greatly infiltrated by lymphocytes,
macrophages and other WBCs ,blood congestion
was seen in blood vessels also (Fig. 8-B)
The results of the Histopathology to the
treated area with nanoparticles and Doxycycline

hydrochloride to Staphylococcus aureus The
stratified squamous epithelium was severly
corriguated and its surface was covered by keratin.
The dermal layer was formed by loose C.T. with
WBCs, also there was groups of hair follicles,
sebecous glands and weat glands (Fig 9-A).
The sweat glands and hair follicles were
passing through the epithelium toward the surface
of epidermis (Fig 9-b).
The results of the Histopathology to the
treated area with nanoparticles and Ciprofloxacin
to Staphylococcus aureus . The stratified squamous

Fig. 9-A. Histological section in Irregular pattern
of epidermis treated area with nanoparticles and
Doxycycline hydrochloride to Staphylococcus aureus
(A) Loose C.T of dermis, (B) Hair follicles, (C)Sebaceous
glands, (D) (H&E X40).

Fig. 9-B. Histological section in Hair follicles passing
through the stratified squamous epithelium outside the
skin treated area with nanoparticles and Doxycycline
hydrochloride to Staphylococcus aureus
(A) Dermis, (B) (H&E X 40).

Fig. 10-A. Histological section in Strand of Keratin to the
treated area with nanoparticles and Ciprofloxacin to
Staphylococcus aureus to Staphylococcus aureus
(A) on the surface of epithelium, (B) Dermis with
collagen bundles, (C) Hair follicles, (D)Sebaceous glands
(E) (H&E X 40).

Fig. 10-B. Histological section in Dermis – Hypodermis to
the treated area with nanoparticles and Ciprofloxacin.
Fat cells
(A) skeletal muscle fibers, (B) Lymphocytic aggregation,
(C) (H & E X 40).
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of epithelium was of 3 layer covered by strands of
keratin on its surface The dermis was containing
extensive bundles of collagen fibers and fibroblast
with presence of lymphocytes and macrophage
.The hair follicle and sebecous gland were shown
easily in the dermis directed to word the epidermis
(Fig 10-A).
The fat cells and skeletal muscle fibers of
the deepest layer of dermis and hypodermis were
intact and a few number of WBCs, macrophages
were note in between (Fig 10-B).

Obligate anaerobic pathogenic microflora was
only represented by the species Prevotella
melaninogenica. on other study finding In total,
157 of 203 cases of Surgical site contagions
submitted during the study period met the set
presence criteria. The remaining 46 samples
produced either no growth or only insignificant
non-specific growing. In 37 (23%) of the positive
cultures two pathogens were detected, leaving in
total 194 pathogenic isolates from the 157 dogs
included in the study. Eight different bacterial
species were identified in the 194 samples.
Staphy pseudintermedius was the most prevalent
finding (46%, n = 90), followed by B-haemolytic
Strep. spp. (24%, n = 47), E. coli (11%, n = 21) and
S.aureus (8%, n = 15). The remaining pathogenic
isolates were Staphylococcus schleiferi coagulans
(4%, n = 7), Pasteurella multocida (3%, n = 6), P.
mirabilis (2%, n = 4) and P. aeruginosa(2%, n = 4).
endogenous flora is the main source of bacteria
contaminating surgical injuries24. The endogenous
skin flora is also recognized as an important cause
of SSI in dogs, as aseptic grounding of the skin
cannot totally eradicate skin-associated microbes,
especially not bacteria residing in the deeper
parts of the skin such as the hair follicles and
sebaceous glands. Both superficial and deeper
contamination can be the result, as the bacteria
can enter deeper tissues during the initial cut25. All
the bacteria cultured in the education, including
those less commonly linked with skin disease
and skin carriage than staphylococci, might be
endogenous flora recently transferred to the skin
at the incision site through the dogs grooming
behaviour, or through pollution of affected tissues
during operation26.
In this study, all isolated of S. aureus
showed multi-drug resistant to the commonly
arranged antibiotics such as, Trimethoprim/
Sulfamethoxazole, Tetracycline, pencillin,
Ciprofloxacin and cephalosporin. leading to
treatment failure, economic losses, but also be
a source of resistant bacteria/genes (including
zoonotic bacteria) that may characterize a risk to
human health27.
Despite cumulative advances in medical
science and the extension of treatment techniques,
infectious diseases are still considered as major
cause of worldwide deaths28. Pathogenic microbes
have different ways to deal with antimicrobial

Discussion
Surgical wound pollutants are likely
to create from three main sources: (a) the
environment (exogenous bacteria in the air or
those introduced by traumatic damage), (b) the
surrounding skin (involving members of the normal
skin microflora such as S. epidermidis, micrococci,
skin diphtheroids and propionibacteria) and
(c) endogenous sources connecting mucous
membranes (primarily the gastrointestinal,
oropharyngeal and genitourinary mucosae)
and distant contagious source (subcutaneous
abscesses) Endogenous contamination occurs by
two routes: by direct establishment from a dirty
focus or by metastatic spread from distant foci by
either hematogenous or lymphatic routes. The
first wound is dirty at the time of cut; the second
develops so dirty, over a period of time. In both
cases the surgeon is anxious with prevention of
infection in wounds adjudged to be clean at the
time of closure22.
The results of this study showed
50(83.3%)strain belong Staphylococcus aureus
isolated from 60samples taken from Surgical
wound contamination. The results of our study
agreed with 23 . Out of the 57 isolated from
wound contamination after Surgical process, 20
were Gram positive, 29 Gram-negative and 8
anaerobes. Amongst Gram-positive isolated, Staph
aureus isolates shown the highest prevalence
(28.1%). Each of B-haemolytic streptococci and
actinomycetes had an occurrence of 3.5%. Gram
negative isolated from the Enterobacteriaceae
family were 26.3%, 12 of them belonging to
E. coli, and one to each Kle. pneumoniae,
Proteus mirabilis, Citrobacter species. In adding,
Pasteurella multocida was found in 12 (21.0%)
isolates and Pseud aeruginosa in 3.5% of samples.
Journal of Pure and Applied Microbiology
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agents such as antibiotics and indiscriminate uses
of these compounds have led to the development
of drug resistance. Drug- resistant bacteria, is
easily crossed antibiotic treatment and create
many clinical problems. Even drug sensitive
bacteria that are able to form biofilms, when
located in this structure will respond differently
to antibiotics29.
The results of the current study showed
the result of nanoparticles and their capacity
to inhibit the growth and killing of antibioticresistant bacterial isolated. The results of our
study decided with30, Ni nanoparticles in particular
have confirmed broad-spectrum antibacterial
goods against both Gram-positive and Gramnegative bacteria. e.g Staph. aureus, proteus
mirabilis E. coli and Pseudomonas aeruginosa.
The antimicrobial machinery of action of NPs is
generally described as adhering to one of three
models: oxidative stress initiation, metal ion
release, or non-oxidative mechanisms. These
three types of machines can occur simultaneously.
Certain studies have proposed that NiNPs prompt
neutralization of the surface electric charge
of the bacterial membrane and alteration its
penetrability, ultimately leading to bacterial death.
Moreover, the generation of reactive oxygen
species (ROS) prevents the antioxidant protection
system and causes mechanical injury to the cell
membrane. According to existing research, the
major events underlying the antibacterial effects
of NPs are as follows: 1) trouble of the bacterial
cell membrane; 2) generation of ROS; 3) diffusion
of the bacterial cell membrane; and 4) introduction
of intracellular antibacterial effects, including
interactions with DNA and proteins .5) the capacity
of nickel ferrites to induce gaps and pits which
causes the membrane of the bacterium cells to
piece.
The method results High resistance
degree of antibiotics by Gram-negative bacilli
and Gram positive cocci isolated may be due
to extensive drug-resistant bacteria or selfmedication31. Studied the antibacterial activity of Ni
nanoparticles in mixture with different antibiotics
“tetracycline and ciprofloxacin erythromycin and
chloramphenicol. Against Gram positive and
Gram-negative bacteria “Strepto pneumoniae
Staphyl. aureus, Shig. flexneri and Pseudomonas
Journal of Pure and Applied Microbiology

aeruginosa” with inhibition of bacterial biofilm
action about 65%.
A current study by 32 , they found
synergistic antimicrobial influence of NINPs
in mixture with streptomycin and kanamycin,
oxytetracycline against Staph .aureus, Escherichia
coli Pseudomonas aeruginosa with 80–90 %
inhibition of bacterial biofilm creation. In this
study, NiNPs showed remarkable antibacterial
action against multidrug-resistant Gram-negative
and Gram positive bacilli isolated from surgery
wound infections, these results are consistent
with numerous of studies have documented
antibacterial actions of NiNPs against Grampositive and Gram-negative bacterial pathogens
with close outcomes of MIC values33.
The synergistic anti-bacterial and antibiofilm action between NiNPs and designated
antibiotics might be ascribed to different
machineries of action of antibiotics and NiNPs
effect molecular targets different from selected
drugs which including “ i) NiNPs enter bacterial
cell, denature ribosomes and overpower the
expression of enzymes and proteins essential for
ATP manufacture, thus leading to cell disruption.
ii) NiNPs has also the ability to avoid DNA relaxing
by binding to them, hence inhibiting the repetition
of bacteria. iii) Targeting the bacterial membrane
also leads to dissipation of proton motive force34.
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