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Abstract

This study aimed to investigate the isolation and identification of potential bacteria
present in burns and wound infections. 100 pus types were taken from many pa-
tients who existed in the hospital of Babylon province from November 2021 to
February 2022; the positive culture was 80% of the total isolates, while the nega-
tive culture was 20% of the total isolates. After the macroscopic, microscopic and
biochemical tests, the bacteria were isolated from burn and wound swabs. Antibi-
otic susceptibility testing of the isolates was done using the disc diffusion method
in conformity with McFarland standards. MDR of different types of antibiotics was
exhibited from bacteria isolated in actual research. Statistical analysis using chi-
square test The central objective of this research is to use different concentrations
of Zinc oxide nanoparticles to obtain the optimum antibacterial concentration.
Males (37.5%) and females (62.5%), with ages ranging from 5 to 55 years. The
high percentage was less than ten years old, while the lowest was between (and
50_60). Where Gram-negative bacteria were most common, the concentration of
Zinc oxide nanoparticles was 100 ug/ml. 150 ug/ml affects gram-positive and
gram-negative growth by measuring the diameter of the inhibition zone on the
growth culture that is artificial to Gram-positive and Gram-negative bacteria
throughout the measuring inhibition zone around the wells. We observed that the
diameter of the inhibition zone increased in concentration (150) pg/ml more than
the concentration (100) pg/ml. The study showed women of positive growth and
the ages compared to males. Multi-Drug Resistance bacteria. Zinc oxide nanopar-
ticles have critical applications as they are antibacterial and effectively dress for
burns and wounds .

Keywords: Gram-positive Bacteria, Gram-negative bacteria, Wounds, Burns, An-
timicrobial sensitivity, Multi-Drug Resistant, nanoparticles.

Introduction:

The revelation of dermatological material resulting in skin safety and wound care
damage delivers a humid, heartfelt, and nutritional situation favorable to forming
colonies of different microorganisms and producing new colonies. The wound has
developed into an infected condition and will likely be affected by numerous mi-
crobes and condiments.!

Exposing the skin to one or the other trauma, surgery, or burns leads to inflamma-
tion of the skin and peripheral soft tissue, which produces secretions consisting of
dead white blood cells, cellular rulers and dead tissues.?
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Wound and burn contamination results from harmful microorganisms in blood or
other tissues, limb damage, elongated hospital vacations, and more significant ex-
penditures. It is accountable for meaningful humanoid death and universal dis-
ease§,3 while it was considered one of the most significant common hospital inju-
ries.

The wound may be diseased through various microorganisms, encompassing bac-
teria, fungi parasites, and viruses.®

Wound and burn contaminations were described through brutally limited infection
following tissue damage. This led to comprehensive microbial diseases by the sev-
eral microorganisms that can produce toxicity connected to infestation of infec-
tious microbes. Several of the communal etiological causes accountable used for
producing microbial infections are bacteria like ( Staphylococcus aureus), (Strep-
tococcustyogenes), (E. coli), (Klebsiella spp)., (Proteus spp)., and (Pseudomo-
nas spp).

Antibiotics are of great value in the management and prevention of infections, thus
preventing infection, the time of antibiotic administration, and the optimal selec-
tion of antimicrobials. Therefore, the periods of antibiotic administration and the
appropr7iate dose have been determined, which is essential in reducing wound in-
fection.

Nano-zinc oxide or (ZnO) nanoparticles have established numerous implementa-
tions in everyday life, such as drug transfer, foundations, and health strategies, due
to their authoritarian antimicrobial influences on a broad spectrum of different mi-
croorganisms.®

ZnO-NPs are considered the most broadly usage Nano compounds that are U.V.
absorbers in fabrics,® wastewater management uses,'® and resurrection control-
lers.!! Zinc oxide nanoparticles have perfect therapeutic effects to become success-
fully used in place of identification of nanoparticles properties, infectious cause,
bio-imaging, drug transfer, and in carcinoma management, etc.'>-'3 Related to typ-
ical cells, ZnO-NPs show a suitable capability to extinguish tumor cells in hu-
mans'4. They may then become a possible contestant for anti-cancer events,>-1¢
The possible cytotoxicity purposes of (ZnO-NPs) had been connected with apop-
tosis existence!’. Furthermore, original methods are wanted for medicinal requests
of ZnO-NPs to be active and complete in bacteriological and antiseptic actions.6-18

Materials and Methods

Samples Collection:

One hundred samples were obtained from different patients who suffered from
wounds- and burn infections 5 and 50 and were present in Babylon province from
November 2021 to February 2022. Initial information of infected patients was rec-
orded (age range from 5 to 50 and sex male and female). Usual bio-chemical trials
were consumed to identify the causative agent of pathogens. Determination of pos-
itive bacterial culture that was causing causative agent of the pathogen may be
classified through dependent on the morphology possessions as colony size, form,
coloring, nature of pigments, clearness, verge, rise and stability). Then, positive
colonies might stain via gram stain to notify a confident color, nature, type of re-
actioni,a accumulation and certain intra-cellular compounds in accord with WC
winn.

Biochemical ldentification:

This current study included conducting biochemical tests to identify and diagnose
the isolated bacterial species, which includes tests such as the Catalase test, Oxi-
dase test, Coagulase test and IMVC test (Indole test, Methyl red test, Vogues- Pros-
kauer test and Citrate utilization test).
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Antimicrobial category

Aminoglycosides
Quinolones and
fluoroquinolnes
Quinolones and
fluoroquinolnes

Beta-lactam
Folate

inhibitors

pathway

Penicillins
Quinolones and
fluoroquinolnes
Carbapenems
Penicillins

Table 1. Antibiotics disks.

Antibiotic susceptibility or Antibiotic Sensitivity test:

This test was completed by making sterile Mueller—Hinton agar and standardized
as instructed by the manufacturer. The medium was dispensed into (petri plates)
and allowable into the solid medium. The inocula were also prepared in test tubes
concerning 0.5 McFarland's standard. The test isolates were inoculated on the
Mueller-Hinton agar using a sterile swab stick. After that, an antibiotic disc was
placed onto the inoculated plates and incubated at 370 C for 24 hours. The plates
were read, and the inhibition zones were measured to the nearest mm.

The inoculums used in this experimentation were made ready by adding 3 into 5
samples of isolating colonies mature on a nutrient agar plate to 5 mL. Of antiseptic
normal saline and connected within (1.5 x 108 cell/mL) MacFarland typical tube.
With sterilized swabs, the sensitivity Muller Hinton medium was infected via ro-
tating the swab overhead the surface of Muller Hinton agar. Previously utilizing
sterilized forceps, the antimicrobial discs were placed on the inoculum and plates
were incubated for 24 hours at 37°C using the disk diffusion technique, revealed
via the Clinical and Laboratory Standards Institute CLSI.2° Formerly, the zones of
inhibition can determine the sensitivity strategy. Antibiotic sensitivity defined in
connection with the inhibition areas was measured to evaluate the sensitivity strat-

egy.Zl

Antimicrobial agent = symbol disk pg/ml = Sensitive Resistant
Gentamicin GEN 10 pg =15 <12
Levofloxacin LEV 5ug >17 <13
Trimethoprim TMP 5ug =16 <10
Amoxycillin AMX 20 ug =20 <19
Ciprofloxacin cIp 5ug >21 <15
Piperacillin PRL 10 g >21 <14
Norfloxacin NOR 10 g =17 <12
Imipenem IPE 10 g =19 <15
Ampicillin AM 10 g 217 <13

Preparation of ZnO Nanoparticles:

The zinc oxide (ZnO) nanoparticles were synthesized through a wet chemical
method utilizing chemical materials such as zinc sulfate and sodium hydroxide
precursors and soluble starch as a stabilizing agent. Preparation of soluble starch
with a percentage (0.1%) in Different concentrations was liquefied in D.W. (500
ml) via a microwave oven. Zinc sulfate, 14.874 g (0.1 mol), was additional in the
overhead mixture. Formerly, the solution was preserved beneath continuous stir-
ring, consuming a magnetic stirrer to finally melt the zinc nitrate for some time
(one hour). Later, the whole solution of zinc nitrate, 0.2 mol of sodium hydroxide
solution, was added beneath continuous stirring, droplets via drop moving the ves-
sel's walls. The situation was allowable to continue for 2 h next whole adding of
sodium hydroxide. After the completion of the reaction, the final solution was
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Sample Number

1
2
Total

permissible to settle for overnight, and the supernatant solution was discarded care-
fully. The remaining solution was centrifuged at 10,000 rpm for 10 min, and the
supernatant was rejected. Therefore, the achieved nanomaterials were washed
away three times utilizing D.W. Washing was passed out to remove the byproducts
and the too much starch bound within the nanomaterial. After washing, the ZnO
nanoparticles were dried at 80°C for 24 hours. Throughout drying, comprehensive
Zn (OH)2 alteration into ZnO occurrence. 2

Fresh bacterial cultures to be tested for sensitivity to nanomaterial were prepared
by growing them on a nutrient broth medium and incubating them at a temperature
of 37°Cfor 24 hours. Then, each bacterial isolate was cultivated on a suitable me-
dium by swab. Then, we drilled on the cultured medium with a sterile cork perfo-
rator and put 100pL in each hole for each of the concentrations used by the diffu-
sion method in the culture medium and after the incubation period at 37°C for 24
hrs. We observed the results by measuring the area of the inhibition zone around
bacterial growth. The antibacterial activity was evaluated against Gram-negative
Pseudomonas aeruginosa, Klebsiella pneumonia, E. coli and Proteus spp and
gram-positive S. aureus and S. pyogenes. The strains were cultured in L.B. broth
overnight at 37°C in an incubator. Then, the bacterial species isolated was streaked
on Muller Hinton agar and used different concentrations of zinc oxide nanoparti-
cles, including (100 pg/ml _and 150 pg/ml) and kept incubated at 37°C for 24 hrs.
After the specified period, the regain of the inhibition zone was calculated by a
ruler to evaluate the effect of nanomaterials on each bacterial species and within
each concentration and plotted to quantify the antibacterial activity.

Statistical Analysis:

Study data may be investigated using SPSS variety 16 and Microsoft Office Excel
2007. Standard statistics may be identified, such as numerals and percentages.
Fischer's exact assessment was used to relate the rate of incidence. A p rate of fewer
than 0.05 was restrained significantly.

Results

Microbial identification

One hundred pus samples were obtained from different patients who existed in
some hospitals of Babylon province from November 2021 to February 2022; the
positive culture was 80% of total isolates, while the negative culture was 20%. The
results of the present study are revealed in Table 2.

The current study was dissimilar within research via 2 who exhibited positive cul-
ture with 43.7% of total isolates,?® while another study showed 43.7% positive
growth whereas 56.3% were growth negative of total isolates.?*

Growth Number of samples  percentage% of
samples
Growth- positive 80 80%
Growth- negative 20 20%
100 100%

Table 2. Growth pattern of Bacteria.

In the current study, positive cultures formed 80 % of total isolates, including
males and females, ranging from (5_55) years. The number of males was
(30)samples of positive isolates with a percentage (of 37.5%), but the number of
females was (50)samples of positive isolates with a percentage (62.5%). The high
percentage was in age less than 10 years old, with (25%) of total positive culture,
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Age groups

>10

10_20
20_30
30_40
40_50
50_60
Total

Male

N U1 o W O 3

30

while the lowest percentage was between (and 50_60) years old, with (11.25%)
of total positive isolates. The results are shown in Table 3.

The actual study was comparable to another study, which showed that females
had a high percentage of infection compared with males within a percentage
(20.16%) of positive growth. This is dissimilar to another study in which the
maximum number of isolates in the fifth decade, followed by the fourth decade--
a total of 100 cases of wound infection.?® Possibly, the absence of edification,
special- hygiene items and absence of sound- sustenance lead to microbial con-
tamination in burns and wounds.

Female No. of % of samples.
samples.
13 20 25%
14 19 23.75%
10 12.5%
4 12 15%
10 12.5%
9 11.25%
50 80 100%

Table 3. Age and gender distribution of growth-positive cases.

Organism
P. aeruginosa
K. pneumoniae
S. aureus

E. coli
S. pyogenes
Proteus sp
Total

Out of a total bacterial isolate, (59) isolates (73.75%) were Gram-negative, and
(21) isolates (26.25%) were Gram-positive bacteria. Pseudomonas aeruginosa was
(25) isolates (31.25%), which consider the most common isolates of bacteria fol-
lowed by Klebsiella pneumoniae was (18) isolates (22.5%), Staphylococcus aureus
was (12) isolates (15%), Escherichia coli was (10) (12.5%), Streptococcus py-
ogenes was (9) isolates (11.25%) finally Proteus spp was (6) isolates (7.5%) as
shown in table 4.

No. of isolate % of total isolate
25 31.25%

18 22.5%

12 15%

10 12.5%

9 11.25%

6 7.5%

80 100%

Table 4. Distribution of bacteria isolated.

The present study was dissimilar with numerous researchers of Africa, and diverse
parts of the current study was dissimilar to another study by Obritsch et al. (2004),
who reported that the rate of isolation of gram-positive bacteria 30 (54.54%) was
more than that of gram-negative bacteria 25 (45.45%). The rate of gram-negative
bacteria isolation from burn wounds was more than twice that of gram-positive.?
the sphere with another study where exhibited Staphylococcus aureus was pre-
dominant that 26 isolates (47.27%) followed by Escherichia coli 10 isolates
(18.18%), Pseudomonas aeruginosa 8 isolates (14.54%), Streptococcus pyogenes
4 isolates (7.27%), Proteus sp, 3 (5.54%) and Klebsiella pneumoniae 3 isolates
(5.54%).%"
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Antibiotics

GEN
LEV
TMP
AMX
CcIp
PRL
NOR

As well as where the most common organisms, Pseudomonas aeruginosa and E.
coli, vz\gere measured as the principal bacteria isolates from wound and burn infec-
tions.

Also, Baba et al. (2016) showed in their study that Staphylococcus aureus 26
(47.27%), Escherichia coli, 10(18.18%), Pseudomonas aeruginosa 8 (14.54%),
Streptococcus pyogenes 4(7.27%) and Klebsiella pneumoniae 3 (5.45%).%°

The current study was similar to another study that showed the positive results
were 89 (89%) samples of total bacterial isolates and only 11 negative isolates of
wound swabs in bacterial culture. P. aeruginosa was the most common pathogen
isolates (31.46%), followed by Klebsiella spp. (22.47%) , S. aureus (20.22%) , E.
coli (15.73%), and Proteus spp. ( 10.11%).%, while the other study was dissimilar
to the present study that showed Gram-negative bacteria were 158 isolates with a
percentage (71.82%) more than Gram-positive bacteria were 62 with a percentage
(28.18%). Pseudomonas spp. (34.55%) was best communal, followed by Staphy-
lococcus aureus (21.36%), Escherichia coli (11.82%), Klebsiella, pneumoniae
(4.55%), Streptococcus spp. (0.91%).%

Antibiotic susceptibility characterization:

An antimicrobial susceptibility test was tested, and this test showed that Pseudo-
monas aeruginosa was ultimately resistant to PRL (100%). In comparison (90%)
of isolates exhibited resistance to IPE, (80%) of isolates revealed resistance to GEN
and LEV (50%) of isolates formed resistance to AMX, (30%) of isolates exhibited
resistance to TMP, finally (10%) of isolates resistant to CIP and NOR.

Klebsiella pneumoniae showed resistance to different types of antibiotics (90%) of
isolates formed resistance to PRL, (70%) of isolates revealed resistance to GEN,
(60%) of isolated resistant to LEV and NOR, (50%) of isolates appeared resistant
to TMP, (40%) of isolates formed resistance into AM, (30%) of isolates showed
resistance into AMX and (10%) of isolates resistant into CIP and IPE.
Escherichia coli was resistant to antibiotics as (90%) of isolates showed resistance
to PRL, (80%) of isolates formed resistance to GEN, (75%) of isolates appeared
resistant to AM, (70%) of isolates were resistant to IPE, (60%) of isolates formed
resistance to LEV and NOR, (50%) of isolates appeared resistance to CIP, (40%)
of isolates exhibited resistance to TMP and (10%) of isolates showed resistance to
AMX.

Finally, Proteus sp was resistant to antibiotics, such as (70%) of isolates appeared
resistant to NOR, (65%) of isolates were resistant to IPE, ( 60%) of isolates formed
resistance to GEN, (55%) of isolates revealed resistance to LEV, (40%) of isolates
exhibited resistance to PRL, (30%) of isolates showed resistance to CIP, ( 20%) of
isolates resistant to TMP at last,( 10%) of isolates showed resistance to AM, this
percentages of the resistance to different types of antibiotics showed in table(5).

Pseudomonas Klebsiella Escherichia coli Proteus sp
Aeruginosa Pneumoniae

S R S R S R S R
20 80 30 70 20 80 40 60
20 80 40 60 40 60 45 55
70 30 50 50 60 40 80 20
50 50 70 30 90 10 100 0
90 10 90 10 50 50 70 30
0 100 10 90 10 90 60 40
70 10 40 60 40 60 30 70
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IPE

Antibiotics

GEN
LEV
T™MP
AMX
CcIp
PRL
NOR
IPE

10

90 90 10 30 70 35 65
Table 5. Percentage sensitivity of some Gram-negative isolates to some antibiotics.

Furthermore, Gram-positive bacteria showed resistance to different types of anti-
biotics, such as S. aureus, in which (65%) of samples showed resistance to PRL,
(60%) of samples were resistant to TMP and IPE, (50%) of samples appeared re-
sistant to CIP (40%) of samples formed resistance into LEV, (30%) of samples
revealed resistance into GEN and NOR. S. pyogenes which (65%) of samples
showed resistance to TMP, (55%) of samples appeared resistant to IPE, (50%) of
samples were resistant to PRL, (40%) of samples showed resistance to AMX,
(30%) of samples exhibited resistance to LEV, (20%) of samples formed re-
sistance into GEN and AM at last (10%) of samples resistant into CIP, the results
as shown in table 6.

Staphylococcus aureus Streptococcus pyogenes

S R S R
70 30 80 20
60 40 70 30
40 60 35 65
100 0 60 40
50 50 90 10
35 65 50 50
70 30 80 20
40 60 45 55

Table 6. Percentage sensitivity of some Gram-positive isolates to some antibiotics.

The current research was dissimilar with other research by 2* who showed the an-
timicrobial susceptibility design of Pseudomonas spp. to diverse types of antibiot-
ics such as Ciprofloxacin 68.4%, Gentamicin 35.5% and Imipenem 5% and S. au-
reus resistant to Ciprofloxacin53.2, Gentamicin36.2, Amoxycillin89.4 and Vanco-
mycin0. %

Baha et al. (2016), who exhibited The percentage susceptibility results of P. aeru-
ginosa and Proteus sp. isolates, were susceptible to some antibiotics but resisted
Ciprofloxacin and Gentamycin. K. pneumonia resisted Ciprofloxacin (75%), and
S. aureus isolates were highly susceptible to LEV (88%). In this situation of S.
pyogenes, the samples revealed 100% susceptibility to CIP, C and LEV and hardly
exhibited resistance to AMX (75%).2°

Nanoparticles' effects on bacterial growth:

The present study exhibited ZnO nanoparticle's effects on microbial growth of dif-
ferent types of bacteria isolated from wounds and burns samples, which, including
different concentrations of zinc oxide data, indicated that it could efficiently elim-
inate bacteria in vivo, which is payable to wound healing. The antibacterial activity
was estimated against Gram-positive bacteria such as S. aureus and S. pyogenes
and Gram-negative bacteria like P. aeruginosa, K. pneumonia, E. coli and Proteus
spp, whereas antibiotic rehabilitation is inefficient. In the current study, we pre-
pared different concentrations of ZiO nanoparticles in the chemical method,
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including 100 ug/ml and 150 ug/ml that were artificial to Gram-positive bacteria
such as S. aureus and S. pyogenes throughout the measuring inhibition zone. We
observed that the diameter of the inhibition zone increased in concentration 150
ug/ml more than the concentration of 100 pug/ml in the growing of bacteria Staph-
ylococcus aureus and Streptococcus pyogenes. In contrast, in concentrations of 100
pg/ml and 150 pug/ml, the inhibition zone of bacteria Staphylococcus aureus was
27mm and 30mm, respectively. While the inhibition zone of Streptococcus py-
ogenes in concentrations 100 pg/ml and 150 pg/ml were 20 mm and 25mm, re-
spectively. As shown in table (7).

Concentration S. aureus S. pyogenes
100 pg/ml 27mm 20mm
150 pg/ml 30m 25mm

Table 7. Zone of inhibition values (mm) of different concentrations of ZnO-NPs of some Gram-positive isolates.

In the current study, we observed that the diameter of the inhibition zone increased
in concentration to 150 pg/ml rather than the concentration of 100 pg/ml in the
growth of Gram-harmful bacteria comprising P. aeruginosa, K. pneumoniae, E.
coliand Proteus spp. In contrast, the inhibition zone in the 100 pg/ml concentra-
tion was 15mm, 20mm, 15mm and 10mm, respectively. While the inhibition zone
in the concentration150 pg/ml were 22mm, 25mm, 13mm and 1 1mm, respectively.
As shown in table (8).

Concentration P. aeruginosa K. Pneumoniae E. coli Proteus sp
100 pg/ml 15mm 20mm 15mm 10mm
150 pg/ml 22mm 25mm 13mm 11mm

Table 8. Zone-inhibition values (mm) of different concentrations of (ZnO-NPs) of some Gram-negative isolates.

Discussion

Today, researchers present unique alternate antibacterial-like metallic nanoparti-
cles, where metal nanoparticles, especially ZnO nanoparticles, are highly appreci-
ated. Thus, many recent studies have shown that ZnO nanoparticles involve a prob-
able antibacterial activity. 3!

The recent study is different from a different study by Shabnam et al., which con-
firmed the bacteriostatic effect against S. aureus after treated ZnO nanoparticles,
and it §2><hibited an inhibition zone of bacterial growth at a concentration of 125
ug/mil.

Similarly, Jones et al. established that zinc oxide nanoparticles process several
usages, such as a bacteriostatic effect against different types of bacteria, 3. At the
same time, the study of Zhang et al. ** demonstrated that ZnO nanoparticles have
bacteriostatic activity against the bacterial growth of E. coli .

The consequences of the current research differ from the results of the study of 3,
which exhibited that ZnO nanoparticles have inversely antibacterial activity asso-
ciated with their size. Therefore, in the current study, ZnO nanoparticles with 10-
30 nm sizes showed an increase in the antimicrobial activity of ZnO nanoparticles
to treat wound burn infection. Numerous studies that are increasing angiogenesis
% and wound remedial exhibited the essential application of ZnO nanoparticles. *
It is worth noting and well known that high concentration zinc ions can negatively
affect various bacterial activities in place of glycolysis, dermal lysis, transport of
protons across the cellular membranes and acid broadmindedness that can elongate
the lag phase of bacterial growth. ¥’
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The results of the current study were dissimilar to another study. Their Inhibition
zone of bacterial growth of Gram-negative and Gram-positive bacteria in concen-
trations 100 pg/ml and 500 pg/ml comprising E. coli were 11+_0.22 and 13+_0.26,
respectively, and Klebsiella Pneumoniae were 10_+0.2 and 11_+0.22 respectively,
Staphylococcus aureus were 10_+0.2 and 12_+0.24 respectively, and Streptococ-
cus pyogenes were 8_+0.16 and 9_+0.18 respectively. 3

The present study was similar to Jalal et al.'s research, which achieved a durable
antibacterial effect against Escherichia coli by increasing concentration. For ex-
ample, as a result, an increase in H202 amount was created from the ZnO surface,
thus leading to a fatal dose of bacteria. °

Recent developments in nanotechnology, especially the capability to organize pre-
cision Nano particulates of any size and shape, have directed the development of
resistant particles. Numerous studies showed that Nano particulates are used for
bactericidal growth. 4°

Conclusion:

The study showed that the bacterial infection of wounds and burns was more prev-
alent in women than males of positive growth. At less than ten years old, the iso-
lated positive samples were more infected. The lowest percentage of bacterial in-
fection was between 50 and 60 years, and the positive samples were Gram-nega-
tive.

In the present research, the significant numeral of Multi-Drug Resistance bacteria
was instituted through the connective agent of wounds and burn infections. So,
routine micro-biological analysis of the wound specimen and their antibiotic sen-
sitivity testing were commended. It will be associated with microbial practitioners
for empirical management of wound infection to decrease the range of bacteria
resistance.

Zinc oxide nanoparticles have great potential in biomedicine and have critical ap-
plications as they are antibacterial and effective dressing for burns and wounds .
We observed that the diameter of the inhibition zone increased in concentration
150 pg/ml more than the concentration (100) pug/ml in the growing of bacteria
Staphylococcus aureus and Streptococcus pyogenes, whereas in concentration
(100) pg/ml and (150) pg/ml. Then, we observed that the diameter of the inhibition
zone increased in concentration (150) pg/ml rather than concentration 100 pg/ml
in the growth of Gram-negative bacteria.

Ethical Clearance

Scientific research is subject to the Research Ethical Committee in the service of
research through moral approval for any environmental research and organized and
extensive study, as well as research subject to the Ministry of Higher Education
and Scientific Research in Iraq.

Acknowledgment

We want to extend our thanks and gratitude to all the staff in the Department of
Biology, College of Science, University of Babylon, for accomplishing this re-
search by isolating and diagnosing the causative bacteria, determining antibiotics
sensitivity and determining the effect of Zinc oxide nanomaterials.

Conflict of Interest
The authors declare there are no competing interests.

Author s Contribution
. Yusra A. Radeef conceived and designed the experiments performed the exper-
iments, analyzed the data, contributed reagents/materials/analysis tools, prepared



Bionatura http://dx.doi.org/10.21931/RB/C55/2023.08.03.34 10

figures and tables, authored or reviewed drafts of the paper, and approved the final
draft.

. Anmar Mahdi Kadhum AL-Maamori performed the experiments, analyzed the
data, contributed reagents/materials/analysis tools, prepared figures and tables, and
authored or reviewed paper drafts.

Funding

The Department of Biology, College of Science, University of Babylon, supported
this work. The funders had no role in study design, data collection and analysis,
publication decisions, or manuscript preparation.

Data Availability

The following information was supplied regarding data availability:

The raw data are provided in the Supplemental Files.

Ethics Statement

Scientific research is subject to the Research Ethical Committee in the service of
research through moral approval for any environmental research and organized and
significant study, as well as research subject to the Ministry of Higher Education
and Scientific Research in Irag.

References:

1

10

11

12

13

14

Bowler, P., Durden, B. and Armstrong, D.(2001). Wound Microbiology and Associated Approaches to
Wound Management. Clin Microbiol Rev. 2001;14(2):244-269.

Dryden, M. S. “Complicated skin and soft tissue infection,” Journal of Antimicrobial Chemotherapy,
2010, vol. 65, supplement 3, pp. iii35-iii44, 2010.

KC, R., Shrestha, A., Sharma, V.K.(2013). Bacteriology Study of Wound Infection and Antibiotic
Susceptibility Pattern of Isolates. Nepal Journal of Science and Technology. 2013;14(2):143-150
Gottrup, F., Melling, A. and Hollander, D.(2005). An overview of surgical site infections: a etiology,
incidence and risk factors. EWMA Journal. 2005;5(2):11-15

Church, D., Elsayed, S., Reid, O. and et al. (2006). Burn wound infection. Clin Microbiol Rev.
2006;19:403-434.

Mohammed, M. E., Seid, T., Gebrecherkos, M., Tiruneh, F. and Moges,F.(2017). “Bacterial isolates and
their antimicrobial susceptibility patterns of wound infections among inpatients and outpatients attending
the university of gondar referral hospital, Northwest Ethiopia,” International Journal of Microbiology,
2017, Article ID 8953829, 10 pages.

Nichole, R.E.(2001). Preventing surgical site infection: a surgeon’s perspective. Emerg Infect Dis.
2001;7(2):220-224.

Li, L.H., Deng, J.C., Deng, H.R., Liu, Z.L. and Li, X.L.(2010). Preparation, characterization and
antimicrobial activities of chitosan/Ag/ZnO blend films. Chem Eng J. 2010;160(1):378-3822 .
Becherim, A. and et al., (2008). Synthesis and characterization of zinc oxide nanoparticles: application
to textiles as UV-absorbers. Journal of Nanoparticle Research, 2008. 10(4): p. 679-689

Abdulateef, S.M. ,0.K. Atalla, M.Q. Al-Ani, TH. T. Mohammed, F.M. Abdulateef, O.M. Abdualmajeed ,
K. Mahmod. The effect of the electric shock on embryonic development and neurophysiological traits in
the chick's embryo . IOP Conference Series: Earth and Environmental Science.2021, 761(1), 012090.
Zeng, H .and et al.,(2010). Blue Luminescence of ZnO nanoparticles based on non-equilibrium
processes: defect origins and emission controls. Advanced Functional Materials, 2010. 20(4): p. 561-572.
Wahab, R. and et al.,(2014). ZnO nanoparticles induced oxidative stress and apoptosis in HepG2 and
MCF-7 cancer cells and their antibacterial activity. Colloids and surfaces B: Bio interfaces, 2014. 117: p.
267-276. https://doi.org/10.1016/j.colsurfb.2014.02.038 PMID: 24657613

Ahmad, J. and et al., Cytotoxicity and cell death induced by engineered nanostructures (quantum dots
and nanoparticles) in human cell lines. JBIC Journal of Biological Inorganic Chemistry, 2020: p. 1-14.
Premanathan, M. and et al.,(2010). Selective toxicity of ZnO nanoparticles toward Gram-positive
bacteria and cancer cells by apoptosis through lipid peroxidation. Nanomedicine: Nanotechnology,
Biology and Medicine, 2011. 7(2): p. 184-192. https://doi.org/10.1016/j.nan0.2010.10.001 PMID:
21034861



Bionatura http://dx.doi.org/10.21931/RB/C55/2023.08.03.34 11

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Wahab, R., Saquib, Q. and Faisal, M.(2020). Zinc oxide nanostructures: A motivated dynamism against
cancer cells. Process Biochemistry, 2020. 98: p. 83-92.

Wahab, R., Khan, F., and Al-Khedhairy A.A.(2020). Peanut-shaped ZnO nanostructures: A driving force
for enriched antibacterial activity and their statistical analysis. Ceramics International, 2020. 46(1): p.
307- 316.

Boroumand Moghaddam, A., et al.,(2017). Eco-friendly formulated zinc oxide nanoparticles: induction
of cell cycle arrest and apoptosis in the MCF-7 cancer cell line. Genes, 8(10): p. 281. https://doi.org/10.
3390/genes8100281 PMID: 29053567

Mishra, Y.K., et al.,(2011). Virostatic potential of micro—nano filopodia-like ZnO structures against
herpes simplex virus-1. Antiviral research, 2011. 92(2): p. 305-312.
https://doi.org/10.1016/j.antiviral.08.017 PMID: 21893101

Winn, W.C., Allen, S.D., Janda, W.M., Koneman, E.W., Procop, G.W., Schreckenberger. P,C. and
Woods ,G.L. (2006). Koneman’s Color Atlas and Textbook of Diagnostic Microbiology. 6th ed.
Lippincott Williams and Wilkins, USA, pp. 234-241.

CLSI. Verification of Commercial Microbial Identification and Susceptibility Test 359 Systems, M52
Guideline. Clinical and Laboratory Standards Institute, Wayne, PA. 2019.

Cheesbrough, M. (2002) District Laboratory Practice in Tropical Countries Part 2. Cambridge Low Price
Edition, 38-39, 62-70, 143-157.

Behera, J.K. SYNTHESIS AND CHARACTERIZATION OF ZnO NANOPARTICLES Degree of
MASTER OF SCIENCE IN PHYSICS

Maharjan, S.(2009). Bacteriology of Wound Infection Among patients Visiting B &B Hospital and
Antibiotic Sensitivity Profile of the Isolates. M.Sc. dissertation submitted to the Department of
Microbiology, Nepal. 20009.

Alrseetmiwe, D. S. .; Almayah, A. A. .; Nasser, A. A. .; Alnussairi, M.; Zadeh, H. A.; Mehrzi, F. A. .
Cloning And Expression Of An Optimized Interferon Alpha 2b In Escherichia Coli Strain BI21 (De3).
Journal of Life Science and Applied Research. 2020, 1, 40-44

Nur-e-elahi M., Jahan, 1., Siddiqui, O., Ahmed, S.U., Joarder, A.l., Faruque,S. Imdad,S., Ahmed,H.S.,
Islam,M.A., Siddiqui,M.Z.and Sarda, K. Journal of the Bangladesh Society of Anaesthesiologists, 2011,
Vol. 24, No. 2, July 2011

Obritsch, M. D., Fish, D. N., MacLaren, R and Jung, R. (2004). National surveillance of antimicrobial
resistance in Pseudomonas aeruginosa isolates obtained from intensive care unit patients from 1993 to
2002. Antimicrobial Agents of Chemotherapy, 48: 4606-4610

Bhatt, C and Lakhey, M. (2006). The Distribution of Pathogens Causing Wound Infection and their
Antibiotic Susceptibility Pattern. J Nepal Health Res Council, 5(1):22—26.

Alkubaisy,S.A., A.A. Majid, S.M. Abdulateef, F.A. Al-Bazy, O.K. Attallah, O.M. Abdualmajeed, Th. T.
Mohammed, F.M. Abdulateef, K.I. Mahmud. Effects of In-Ovo injection of Biotin on chick's embryonic
development and physiological traits. IOP Conference Series: Earth and Environmental Science.2021,
761(1), 012111.

Baba, J., Olutimayin, A. T., Alalade, O. M., Aliyu, M. B. and Ndagi, G. M. Isolation and Identification
of Some Bacteria Associated with Wound Sepsis Among the Patients Attending General Hospital Minna,
Nigeria Lapai Journal of Applied and Natural Sciences LAJANS 2016,Vol 1(1): 104 - 110.

Al-Taie, L. H., Hassan S., Kasim, Sh., Al-Mayah, and Tali, S.(2014). Isolation and Identification of
Bacterial Burn Wound Infection and Their Sensitivity to Antibiotics Al- Mustansiriyah J. Sci. Vol. 25,
No 2, 2014

Raghupathi, K. R., Koodali R.T. and Manna, A.C.(2011). Size-dependent bacterial growth inhibition and
mechanism of antibacterial activity of zinc oxide nanoparticles. Langmuir. 2011; 27(7): 4020-4028.
Shabnam, G. D., Malahat, A., Habib, D. S. and Ali, A. T.(2017). The effect of ZnO nanoparticles on
bacterial load of experimental infectious wounds contaminated with Staphylococcus aureus in mice.
Nanomedicine Journal, 2017, Volume 4, Issue4, pages 232-236

Jones, N., Ray, B., Ranjit, K.T. and Manna, A.C.(2008). Antibacterial activity of ZnO nanoparticle
suspensions on a broad spectrum of microorganisms. FEMS Microbiol Lett . 2008; 279(1): 71-76.
Zhang, L., Ding, Y., Povey, M. and York, D.(2008). ZnO nanofluids—A potential antibacterial agent.
Progr Nat Sci. 2008; 18(8): 939-944.



Bionatura http://dx.doi.org/10.21931/RB/C55/2023.08.03.34 12

35

36

37

38

39

40

Barui, A.K., Veeriah, V., Mukherjee, S., Manna, J., Patel, A.K., Patra, S., Pal, K., Murali, S., Rana, R.K.,
Chatterjee, S. and Patra, C.R.(2012). Zinc oxide nanoflowers make new blood vessels. Nanoscale. 2012;
4(24): 7861-78609.

Chhabra, H., Deshpande, R., Kanitkar, M., Jaiswal, A., Kale, V.P. and Bellare, J.R.(2016). A nano zinc
oxide doped electro-spun scaffold improves wound healing in a rodent model. RSC Adv. 2016; 6(2):
1428-14309.

Applerot, G., et al.,(2009). Coating of glass with ZnO via ultrasonic irradiation and a study of its
antibacterial properties. Applied surface science, 2009. 256(3): p. S3-S8.

Khalid, A., Ahmad, P., Alharthi, A.l., Muhammad, S., Khandaker, M.U., Farugue, M.RI., et al.
Synergistic effects of Cu-doped ZnO Nano antibiotic against Gram-positive bacterial strains. PLoS ONE
16(5): e0251082. https://doi. org/10.1371/journal.pone. 2021,0251082

Jalal, R., Goharshadi, E.K., Abareshi, M., Moosavi, M., Yousefi, A .and Nancarrow, P.(2010). ZnO
nanofluids: green synthesis, characterization, and antibacterial activity. Mater. Chem. Phys.
2010;121(1):198-201.

Z. Al-Fayyadh, D. .; Hasson, A. A. .; Hussein, A. K. .; Hassan, R. K. Effect Of Humic Acid Spray On
Growth Characteristics Of Wheat Varieties . Journal of Life Science and Applied Research. 2020, 1, 10-
19..

Received: May 15, 2023/ Accepted: June 10, 2023 / Published: June 15, 2023

Citation: Radeef Y. A., Kadhum A. M.. A comparative study of the effect of nanoparticles and antibiotics on
the antimicrobial susceptibility of antibiotics for some bacteria iso-lated from wounds and burns infections.
Revis Bionatura 2023;8 (3) 34. http://dx.doi.org/10.21931/RB/CSS/2023.08.03.34


https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=6223899_40820_2015_40_Fig3_HTML.jpg
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=6223899_40820_2015_40_Fig3_HTML.jpg

