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Staphylococcus aureus is a Gram-positive pathogen that is commonly
associated with bovine mastitis, which is an infectious condition affecting the
udder of cows. The objective of the present study is to evaluate the
antimicrobial efficacy of methicillin, amoxicillin, and ampicillin for detecting
methicillin-resistant Staphylococcus aureus (MRSA) strains isolated from
cases of bovine mastitis. Methodologically, it was established to carry out the
antimicrobial activity using the plate disc diffusion method (Kirby-Bauer)
with the use of amoxicillin and ampicillin at 2 pg and 10 pg, also following the
recommendations of the Clinical and Laboratory Standards Institute. To
detect resistant methicillin strains, oxacillin was used at 1 pg, and cefoxitin at
30 pg. The study was conducted against 50 strains of the bacteria under
investigation, which were isolated and identified. The applied treatments
demonstrated a highly significant effect (p<0.05). In addition, a resistance of
50% and 60% to concentrations of 2 pg of amoxicillin and ampicillin,
respectively, was observed. Furthermore, a resistance of 60% and 68% to
10pg of amoxicillin and ampicillin, respectively, was observed, indicating that
Staphylococcus aureus is developing mechanisms that confer antimicrobial
resistance. To further investigate this, the antimicrobial activity was
conducted using 1 pg oxacillin discs and 30 pg cefoxitin, revealing that 36%
and 32% of the isolates were resistant to these drugs, respectively.
Phenotypically, 32% (n=16) of the isolates were identified as methicillin-
resistant Staphylococcus aureus (MRSA), demonstrating resistance to all beta-
lactams tested.
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GRAPHICALABSTRACT

aureus

Introduction

Worldwide economic losses from mastitis in
dairy systems represent approximately 26% of
total costs. Mastitis is the most prevalent
infectious disease in adult dairy cattle. Several
species of bacteria, fungi, mycoplasmas, and algae
have been isolated from the disease or have been
shown to reproduce it experimentally [1].

The inflammation, characteristic of mastitis may
be undetectable without the use of diagnostic
tests applied to the milk or discharge. This
condition is known as subclinical mastitis. It is
important to note that mastitis is a consequence
of intramammary infection caused by one or
more microorganisms from various genera.
These microorganisms find a nutritious substrate
in the mammary gland, which promotes their
growth and multiplication, contributing to the
mastitis development [2].

Among these microorganisms, the bacterium
Staphylococcus aureus stands out and can cause a
wide range of diseases, ranging from relatively
minor skin infections to serious and life-
threatening infections within dairy herds. These
include conditions such as endocarditis,
omphalophlebitis in calves, pneumonia, sepsis,
multi-organ abscesses,

mastitis. In addition, its impact is reinforced by

and severe clinical
the development of resistance to antibiotics,
especially methicillin-resistant Staphylococcus
aureus (MRSA) which is resistant to practically all

B-lactam antibiotics [3].

Staphylococcus
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Within the dynamics of the infection, the
mammary glands can be classified into one of
three categories: uninfected, subclinically
infected, or clinically infected, the type of
pathogens also influences this classification [2].
Coliform infections tend to become clinical
rapidly, whereas Staphylococcus aureus infections
often persist as subclinical infections for weeks
or months. Bacteriologic cure rates range from
90% for most coliform infections to 25% with
Staphylococcus aureus in older cows [4].

It should be noted that the infected teat is a direct
route of transmission, which occurs during the
milking process. Most infections are subclinical
and lead to an increase in cell count. Hygienic and
sanitary measures are the best control measures
[5].

Contagious bacteria include Staphylococcus
aureus, coagulase-negative Staphs, Streptococcus
agalactiae, and Strep. Dysgalactiae, with a herd
somatic cell count greater than 200,000 mL [6].

It has been shown that it is possible to eradicate
Staphylococcus aureus from individual cases by
implementing hygienic measures during milking
and by discarding chronically infected cows.
However, the main limitation for achieving more
effective of Staphylococcus
remains its poor response to antibiotic therapy
[7].

Experimentally, the in vitro demonstration of the
sensitivity of Staphylococcus aureus to an
antibiotic is not a guarantee of therapeutic
success [8].

control aureus
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The ability of bacteria to survive within immune
cells or polymorphonuclear cells,

macrophages and epithelial cells,
protection against the action of antibiotics. This is
a starting point to believe that it can significantly

such as
confers

contribute to their resistance to therapy.
Furthermore, @ the  pathological changes,
particularly granulomas and fibrosis, induced in
Staphylococcus  aureus, render chronically

infected cows essentially incurable. Even acute
gangrenous infections can result in uncontrolled
growth of the microorganism, producing large
amounts of a toxin [9, 10].

The antibiotics most commonly used to control
mastitis are those of the beta-lactam group. The
mechanism of action of this group of antibiotics is
the inhibition of cell wall synthesis. However, the
main resistance mechanism is the beta-
lactamases production by microorganisms
causing clinical infections [11, 12].

Beta-lactams are partial bactericidal agents since
they only act during the cell growth phase, and
their efficacy is time-dependent, occurring based
on the inhibitory
However, their rapid bactericidal capacity can
cause the release of endotoxins, leading to a
heightened inflammatory response. It should be
noted that more than 90% of Staphylococcus
aureus strains are resistant to penicillins [13].

minimum concentration.

Beta-lactam classification
Penicillins

Natural such as Penicillin G,
semisynthetic penicillins, penicillinase-resistant
penicillins,

penicillins,

beta-lactamase inhibitors,

cephalosporins (including the first, the second,
and the fourth generation cephalosporins),
monobactams, carbapenems, and methicillin are
all important classes of antibiotics used in the
treatment of various bacterial infections [13-17].
With everything previously described, the
objective of this study was to analyze the
antimicrobial methicillin,
amoxicillin, and ampicillin against methicillin-
resistant Staphylococcus aureus (MRSA) strains
isolated from bovine mastitis.

effectiveness  of

Materials and Methods

The present investigation was conducted in the
General Laboratory of the Faculty of Agricultural
Sciences, Resources, the
Environment at the State University of Bolivar. A
completely randomized design (CRD) was used
for factor analysis, with the following description
of the treatments (Table 1).

Natural and

Obtaining the bacterial strains

The present investigation was conducted using
strains of Staphylococcus aureus that were
previously isolated from 50 cows positive for
mastitis out of a total of 136 cows analyzed from
the agricultural cooperative "La Colina" in San
Miguel de los Bancos, Pichincha Province.

In addition, 20 cows positive for the disease out
of 60 cows analyzed from the areas of La
Candelaria and Releche in the Penipe, province of
Chimborazo,
isolates were preserved in MR-vP broth with
10% glicerol, and then recultured for the purpose
of this study (Table 2).

were included. These bacterial

Table 1: Treatments

Treatments Description
T1 Staphylococcus aureus strain + Oxacillin inhibition disk 1pg
T2 Staphylococcus aureus strain + Amoxicillin inhibition disk 2 pg
T3 Staphylococcus aureus strain + Amoxicillin inhibition disk 10 pg
T4 Staphylococcus aureus strain + Ampicillin inhibition disk 2 pg
T5 Staphylococcus aureus strain + Ampicillin inhibition disk 10 pg
T6 Staphylococcus aureus strain + NaCl Impregnated Inhibition Disc
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Table 2: Staphylococcus aureus obtained from milk positive for bovine mastitis

Strains number

Sampling place

25

San Miguel de los bancos / Pichincha.

25

La Candelaria / Chimborazo.

Staphylococcus aureus reactivation

Fifty strains of Staphylococcus aureus were
selected from milk samples that tested positive
for bovine mastitis. For the conditioning process,
the strains were removed from the freezer and
allowed to rest at refrigeration temperature,
followed by room temperature for 1 hour, and
then 1-5 pL of each strain were taken from the
cryovial and inoculated into MR-vP broth. The
inoculated broth was incubated at 37 °C for 24
hours. After obtaining the bacterial strain, it was
inoculated onto salt mannitol agar plate, in
duplicate, to obtain a pure and homogeneous
culture. The inoculation was performed by
spreading the strain over the entire surface of the
agar plate using a swab. The plates were then
incubated for 24 hours at 37 °C.

Identification of staphylococcus aureus strains

The identification process involved macroscopic
and microscopic description of the phenotypic

characteristics, colony morphology, mannitol

fermentation, and metabolic pathways of
Staphylococcus aureus. As a part of the
methodology, the following tests were

established, and the characterization parameters
are presented in Table 3.

The growth morphology of Staphylococcus
aureus is evidenced as smooth, shiny, and convex
colonies, These colonies typically display an
orange or porcelain white end pigment (Beta-
carotenoid) and can even exhibit a golden color
in the specific culture medium. Staphylococcus
aureus is a Gram-positive bacterium that can be
observed as single cells, pairs, tetrads, or larger
groupings arranged in clusters resembling grapes
[18]. Mannitol fermentation is a characteristic of
Staphylococcus aureus. When grown in a medium
with a high salt concentration and mannitol as
the carbohydrate source, Staphylococcus aureus
has the ability to ferment mannitol, producing
acids.

This fermentation process leads to a decrease in
pH, resulting in a color change of the culture
medium from pink to pale yellow.

Catalase test, the catalase enzyme breaks down
hydrogen peroxide into water and oxygen [16].
The Coagulase test: Staphylococcus aureus has
two types of coagulase, one is endo-coagulase or
bound coagulase (clumping factor), which causes
the formation of clots or lumps in the blood
plasma. It also has an exocoagulase or free
coagulase that produces a fibrin clot [19].

This test was performed as follows: Initially, 10
mL of blood was obtained in Vacutainer tubes.
The cellular component, leukocyte platelet, and
plasma were separated by centrifugation at 3000
rpm for a period of 5 minutes. 1 mL of plasma
then transferred to Eppendorf tubes.
Subsequently, a bacterial inoculum was added to
the plasma. After incubation for 4 to 6 hours, clot
formation can be observed.

was

Oxidase test

It is a colorimetric test that allows determining
the presence of oxidase enzyme, which reacts in
the presence of cytochrome oxidase present in
the reactive strips. The test was carried out as
follows: A bacterial colony was taken and placed
on the test strip to observe the reaction. It is
considered positive when a blue or purple
coloration is observed on the test strip.

Antimicrobial activity

The analysis of antimicrobial activity (disc
diffusion method) was carried out as follows: A
bacterial loop was taken from a previously
incubated culture, this was suspended in 5 mL of
sterile distilled water. The McFarland scale was
used to adjust the suspension to a turbidity
equivalent to 0.5. With the help of a sterile swab,
the bacterial suspension was evenly spread over
the entire surface of the agar plate.
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Table 3: Identification profiles used in this research

Criteria

Positive (+)

Negative (-)

Catalase

+

Oxidase

Mannitol fermentation

Growth in saline medium

Coagulase

Hemolysis Pattern

Beta hemolysis

Gram stain

Gram-positive cocci in the form of grape clusters

Morphology

Endopigment “Staphylococcus aureus” Gold color

Finally, cellulose filter paper discs impregnated
with the antibiotics under study were placed on
the agar surface. The plates were then sealed and
incubated at 37 °C for 24 hours.

After incubation, the diameter of the inhibition
zones was measured using a vernier caliper. The
measurement was adjusted by subtracting 6 mm
(the diameter of the disc) from the recorded
value, and the result was recorded on the data

susceptibility of ampicillin and amoxicillin at the
concentration of 2 pg was established according
to the EUCAST [20] recommendations.

Prevalence analysis

To estimate the occurrence of previously
obtained methicillin-resistant Staphylococcus
aureus, the resistance and susceptibility data
were used to calculate the prevalence rate (PT).

sheet for further analysis. Within the The following equation model was employed to
methodological ~ process, the antimicrobial getermine the result as a percentage [21]:
Total cases in apopulation and at a given time
Prevalence = — - - x100
Total populationin that place and given time
This equation allows us to calculate the resembling bunches of grapes), it was
prevalence rate of  methicillin-resistant determined that 100% of the isolates were

Staphylococcus aureus based on the obtained
data.

Results and Discussion

The Staphylococcus aureus isolates were taken
from the strain collection of the general
laboratory of the Faculty of Agricultural Sciences
and Natural Resources of the State University of
Bolivar, which were previously obtained from
two provinces of Ecuador (Table 4).

After performing bacterial identification tests
such as mannitol fermentation, growth in a saline
medium, catalase reaction (+), oxidase reaction (-
), coagulation of blood plasma, and Gram staining

confirmed as coagulase-positive Staphylococcus
aureus.

According to Falla et al [24], in their
investigation of the prevalence of Staphylococcus
aureus that causes bovine mastitis, they obtained
129 isolates out of 150 sampled cows, resulting in
a prevalence of 80%. This finding differs from the
results of previous investigations from which the
strains were obtained, as they reported a lower
proportion of Staphylococcus aureus as the cause
of bovine mastitis.

Comparison of means of the treatments of 2 ug of
Ampicillin and Amoxicillin versus Staphylococcus

(Gram-positive cocci arranged in clusters daureus
Table 4: Result of isolation and identification
Prevalence Staphylococcus aureus
Pichincha, Maz6n & Mazén [22] 29.42%
Chimborazo, Chavez (2022) [23] 68.96%
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Table 5: Averages obtained from the analyzed treatments

Treatments Mean Tukey Grouping
2 (Amo 2 pg) 13.78 A
4 (Amp 2 pg) 13.12 B
1(0X1 pg) 11.82 C

6 (witness) 6.00 D

*Amo: amoxicillin, Amp: ampicillin, and Ox: oxacillin.

Table 6: Averages obtained from the analyzed treatments

Treatments Mean Tukey Grouping
3 (Amo 10pg) 27.30 A
5 (Amp 10pg) 27.28 A

1 (0X 1pg) 11.82 B

6 (witness) 6.00 C

*Amo: amoxicillin, Amp: ampicillin, and Ox: oxacillin.

Table 7: Normality tests of the inhibition halo obtained from concentrations of 2pg and 10ug of ampicillin
against Staphylococcus aureus, which causes bovine mastitis

Normality tests
Amp Concent. Kolmogorov-Smirnov? Shapiro-Wilk
Statistical df Sig. Statistical df Sig. *
2ug 0.149 50 0.007 0.944 50 0.020 NS
10 pg 0.128 50 0.040 0.960 50 0.093 NS

*Amp Concent: ampicillin concentration, df: degrees of freedom, a: Lilliefors significance correction, and NS: non-

significant effect.

In the means comparison using the 5% Tukey
test (Table 5), it was observed that T2 (2 pg of
amoxicillin) had the highest average zone of
inhibition of Staphylococcus aureus growth,
significantly surpassing T4 (2 pg of ampicillin).
There were statistic differences among the
treatments according to the grouping of this
comparative test. Treatment T1 (1 pg of
oxacillin), which served as the positive control
treatment, also showed a significant difference
compared to the negative control (Disc
impregnated with NaCl 0.9%), as no inhibition of
bacterial growth was observed with the latter.
These findings suggest that the treatment
averages are statistically distinct from each other.
Damasceno [25], in his research, isolated a total
of 79 strains of Staphylococcus aureus, which
accounted for 36.9% of the total isolates. The
study demonstrated that among these isolates,
63.3% (n=50) were sensitive to 1 ug oxacillin,
while 36.7% (n=29) showed resistance to this
antibiotic. In the case of 10 pg amoxicillin, 65.8%
(n=52) of the isolates were found to be sensitive,
while 34.2% (n=27) exhibited resistance.
Nevertheless, the EUCAST [20] recommendations

for antimicrobial susceptibility tests consider
isolates sensitive to ampicillin and amoxicillin at
2 pg when they exhibit inhibition zones =2 15 mm
in the antibiogram. Therefore, the findings of the
present investigation are in disagreement with
these recommendations, as the 50 strains of
Staphylococcus aureus exhibited inhibition zones
with average measurements of 13.78 mm and
13.12 mm for amoxicillin and ampicillin,
respectively. However, the data distribution
reveals the presence of isolates with larger
inhibition zone measurements than the
established averages. This suggests the existence
of sensitive bacteria with inhibition zones greater
than the thresholds established by the above-
mentioned regulatory body.

Comparison of means of the concentration of 10 ug
of amoxicillin and ampicillin versus Staphylococcus
aureus

In the comparison of means determined by the
5% Tukey test (Table 6), it was observed that T3
(10 pg of amoxicillin) and T5 (10pg of ampicillin)
did not express significant statistical differences,
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They exhibited similar inhibition zones. T1 (1 pg
of oxacillin), which served as the positive control
treatment, showed significant differences from
the negative control (disc impregnated with 0.9%
NaCl), as no inhibition was observed in the latter.
Khan et al [26] in their investigation on
antimicrobial susceptibility of beta-lactamase-
producing Staphylococcus aureus isolated from
milk positive for bovine mastitis reported that
53.3% (n=8/15) of the
phenotypic resistance to 10pg ampicillin, with
halos <28 mm [27]. Mesquita et al. [28] obtained
an average diameter of 18.53 mm for the
inhibition zone of Staphylococcus aureus (ATCC
25923) against 10 pg amoxicillin. However, this
finding disagrees with the cited investigations. It
is important to note that the measurement of
inhibition zones can vary due to various factors,
including the of
handling in bovine mastitis, the underlying

isolates showed

conditions antimicrobial

factors contributing to intramammary
colonization, the  potential
transmission of nosocomial pathogens from

humans to animals, such as MRSA.

and Cross-

Analysis of the antimicrobial activity of ampicillin
against Staphylococcus aureus,
bovine mastitis

which causes

According to the normality test performed on the
concentrations of 2 ug and 10 pg of ampicillin on
50 strains of Staphylococcus aureus (Table 7), the
Shapiro-Wilk test indicates that the inhibition
zones follow a normal distribution. This suggests
that the data is normally distributed, and there is
no significant effect observed between repeated
measurements.

Antimicrobial susceptibility of ampicillin against
Staphylococcus aureus causes bovine mastitis

Table 8: Breakpoints of the zone of inhibition (mm) of penicillins against Staphylococcus aureus causes bovine

mastitis
Standard _ Inhibition haloldiameter (mm) -
CLSI (10 pg) 28 - 29
EUCAST (2 pg) 13 14 15

* R: resistant, I: intermediate, and S: sensitive.

Table 9: Normality test of the results obtained from antibiogram of oxacillin at 1 pg against Staphylococcus
aureus causes bovine mastitis

Normality tests
T1- Kolmogorov-Smirnova Shapiro-Wilk N
OX.1 Statistical Df Sig. Statistical df Sig.
,228 50 ,000 ,855 50 ,000 x

*a: Lilliefors significance correction, 0X1: oxacillin 1 ug, and **: highly significant effect.

Table 10: Antimicrobial susceptibility of oxacillin against Staphylococcus aureus causes bovine mastitis

: Resistance Intermediate Sensitive
Concentration
Fr. % Fr. % Fr %
1ug 18 36 20 40 12 24

*Fr: frequency and %: percentage

According to CLSI [27], the following cutoff points
all penicillins against
Staphylococcus aureus: inhibition zones 2 29 mm
are classified as sensitive, while inhibition zones

are considered for

< 28 mm are classified as resistant. Similarly,
EUCAST [20] recommends the use of 2 pg of
ampicillin in disk diffusion method for in vitro

studies, where inhibition zones < 13 mm are

considered resistant and inhibition zones = 15
mm are considered sensitive (Table 8).

Antimicrobial susceptibility of ampicillin against
Staphylococcus aureus,
mastitis

which causes bovine
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The antimicrobial susceptibility testing of
Staphylococcus aureus with ampicillin at a
concentration of 10 pg revealed that only 32% of
the isolated strains (n=16) were classified as
sensitive, while the remaining 68% (n=34) were
resistant based on the
provided by CLSI [27].
Similarly, when analyzing the interaction of
bacterial agent with ampicillin at a concentration
of 2 pg, it was observed that 30% of the total
isolates (n=15) exhibited resistance, while 60%
(n=30) were classified as sensitive to this
concentration. In addition, it was noted that 10%
(n=5) showed intermediate resistance.
Jiménez et al. [9] in their investigation of
resistance profiles by Staphylococcus aureus
against 10 pg ampicillin, they obtained 81.5%
sensitivity and 18.5% resistance, Sanchez et al.
[29] of a total of 53 isolates, 60.3% (n=32)
presented resistance to 10 pg ampicillin, this
interaction being one of those with the highest
resistance rates, Guzman et al. [8] of 32 isolates
observed that 86.6% presented resistance to 10
pug ampicillin, observing that when molecularly
analyzing mentioned isolates, 100% presented
the blaZ gene and 36.6% were positive for the
mecA gene, and it is strongly linked to the
phenotypic and genotypic presentation of
resistance to penicillins and beta-lactams by the
bacteria under study since it gives it the ability to
generate beta-lactamases that inhibit the
mechanism of action of beta-lactam drugs.

classified as
recommendations

Analysis of the antimicrobial activity of amoxicillin
against Staphylococcus aureus,
bovine mastitis

which causes

According to the normality test of the
concentrations of 2 pg and 10 ug of amoxicillin
against the strains of Staphylococcus aureus that
cause bovine mastitis, the Shapiro-Wilk test
indicates that the inhibition halos follow a normal
distribution. Furthermore, the repetitions under
study show no significant effect (p>0.05).

Antimicrobial susceptibility of amoxicillin against
Staphylococcus aureus,
mastitis

which causes bovine

The CLSI [27] considers such cutoff points for all
penicillins against Staphylococcus aureus as
sensitive inhibition halos = 29 mm and resistant
inhibition halos < 28 mm, as well as the EUCAST,
[20] recommends the application of 2 pg of
amoxicillin using the disk diffusion method for in
vitro studies.

In this method, inhibition halos of < 13 mm are
considered resistant, while inhibition halos of =
15 mm are considered sensitive.

Antimicrobial susceptibility of amoxicillin against
Staphylococcus aureus causes bovine mastitis.

The antimicrobial susceptibility of Staphylococcus
aureus in the interaction with amoxicillin at a
concentration of 10 pg showed that only 40% of
the (n=20) were sensitive.
However, the remaining 60% (n=30) were
resistant according to the recommendations
established by the CLSI [27].

When analyzing the interaction of bacterial agent

isolated strains

under study with amoxicillin at a concentration of
2 ug, it was observed that, out of the total isolates
analyzed, 32% (n=16) were resistant.

In addition, 50% (n=25) were manifested as
resistant to this concentration. Furthermore, it
was observed that 18% (n=9) of the isolates
presented intermediate resistance.

These interpretative criteria were referenced to
the provisions of the established guidelines.
However, in the work carried out by Quispe et al.
[30], where they isolated the bovine mastitis
pathogen, 100% of the isolates were found to be
sensitive to amoxicillin.

Analysis of the antimicrobial activity of oxacillin
against Staphylococcus aureus causes bovine
mastitis

According to the Shapiro-Wilk test, performed on
50 strains of Staphylococcus aureus (degrees of
freedom) against 1 pg of oxacillin (Table 9 and
10), the distribution of the inhibition halo
measurements was found to be non-normal. The
test revealed a highly significant effect (p<0.05),
indicating that the experimental units did not
exhibit similar behavior in response to the
inhibitory effect of the studied drug.

2615|Page

Archive of SID.ir



Archive of SID.ir

Ramon-Curay R, et al. /. Med. Chem. Sci. 2023, 6(11) 2608-2619

Antimicrobial susceptibility of oxacillin against
Staphylococcus aureus causes bovine mastitis

The results obtained from the diameter of the
inhibition halo were compared with the cutoff
points used in the research by Farzaneh et al. [31]
for Staphylococcus aureus, where the cut-off
points for S. aureus is Sensitive 13 mm in halo
diameter, intermediate 11 to 12 mm, and
resistant 10 mm.

Table 11 the susceptibility of
Staphylococcus aureus to 1 pg of oxacillin,
revealing that over 35% (n=18) of the isolates
exhibited resistance to the drug. According to
Gémez et al. [32], the emergence of oxacillin-
resistant Staphylococcus aureus was observed in
1960. However, resistance is conferred by a
modified penicillin-binding protein (PBP2a). This
particular strain is recognized as a nosocomial
pathogen primarily found in hospital settings and
predominantly affecting humans. Hryniewicz and
Garbaz [33] further explained that within oxacillin
resistance, both homogeneous and heterogeneous
phenotypic resistance can be observed. This
resistance may be expressed by the entire
bacterial population or only a portion, leading to
the classification of Staphylococcus aureus as
Bordeline (BROSA).

indicates

Prevalence of methicillin-resistant Staphylococcus
aureus (MRSA)

For this analysis, the plate-disc diffusion method
was applied with 1 pg oxacillin discs and 30 pg
cefoxitin. The distribution of inhibition halos was
then examined for the 50 strains studied in
relation to these drugs.

According to the Shapiro-Wilk test, it was found
that the distribution of inhibition halo

measurements with the use of 1 pg oxacillin was
heterogeneous among the 50 strains studied. This
indicates that the isolates varied
response to the inhibitory effect of the drug.

On the other hand, the distribution of inhibition
halo measurements with the use of 30pg cefoxitin
discs observed to be homogeneous,
indicating that the 50 isolates exhibited a similar
response to the inhibitory effect of this drug. The
cutoff points established for cefoxitin (30ug)
against Staphylococcus aureus are: 22 mm of

in their

was

susceptible halo and 21 are considered resistant.
When analyzing the prevalence of methicillin-
resistant Staphylococcus aureus (MRSA) using the
phenotypic analysis of resistance to 1 ug oxacillin
and 30 pg cefoxitin, the CLSI parameters were
used as a reference.

The mecA gene, which is associated with
resistance to the mechanism of action of beta-
lactam antibiotics,
analysis.

In a total of 50 strains of Staphylococcus aureus, it
was found that 36% of the isolates were resistant
to 1 pg oxacillin, 40% showed intermediate
resistance, and the remaining 24% was sensitive
to the drug.

In the case of cefoxitin with a concentration of 30
ug, 32% of the isolates were resistant, while 68%
were sensitive to the drug.

Tesfaye et al. [34] conducted a study where they
identified Staphylococcus aureus in 37 out of 121
milk samples with mastitis, accounting for 30.6%
of the total isolates. Among these isolates, 12
(32.4%) were identified as methicillin-resistant
Staphylococcus aureus (MRSA) strains. From this
finding, they further observed that 5 strains
exhibited resistance to two or more beta-lactam
antibiotics.

was considered in this

Table 11: Normality tests for the detection of methicillin-resistant Staphylococcus aureus (MRSA) causing
bovine mastitis

Kolmogorov-Smirnova Shapiro-Wilk &
Statistical df Sig. Statistical df Sig.
Oxal 0.228 50 0.000 0.855 50 0.000 *E
Cefox30 0.167 50 0.001 0.965 50 0.139 NS
*a: Lilliefors significance correction.
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Similarly, Jiménez et al. [9] conducted a study on
resistance profiles of Staphylococcus aureus,
where they isolated 36 strains. They found that
92.3% of the isolates were sensitive and 7.7%
were resistant to 1 pg oxacillin.

In addition, they observed that 95.4% of the
isolates were sensitive to cefoxitin, while 4.6%
exhibited resistance. These findings differ from
the cited publications, as the present study
reported a prevalence of 32% of methicillin-
resistant Staphylococcus aureus.

Conclusion

In susceptibility tests of Staphylococcus aureus, it
is recommended to use amoxicillin and ampicillin
at a concentration of 10 pg, as the cutoff points
drugs this
concentration. In the present study, it was found
that over 50% of the isolated Staphylococcus
aureus strains

for these are calibrated at

exhibited resistance to this
Similarly,
antibiotics were tested at a concentration of 2 pg,
resistance was observed in 50% of the isolates
included in the study. The prevalence of
methicillin-resistant  Staphylococcus  aureus
(MRSA) was estimated to be 32% based on the
antimicrobial activity analysis.

concentration. when these two

Disclosure Statement

No potential conflict of interest was reported by
the authors.

Funding

The authors would like to thank the Ministry of
Higher Education (Malaysia) for funding this
study through the
FRGS/1/2018/STG01/UKM/02/20 grant. They
would also like to thank the Faculty of Health
Sciences, Universiti Kebangsaan Malaysia (UKM),
and the Environmental Health and Industrial
Safety Programme for providing the facilities to
conduct this study. Special gratitude is given to
the management and lab assistants of the
Biocompatibility and Toxicology Laboratory of
the Centre of Toxicology and Health Risk Studies
of Universiti Kebangsaan Malaysia for the
assistance provided throughout this research.

Authors' contributions

All authors contributed to data analysis, drafting,
and revising of the paper and agreed to be
responsible for all the aspects of this work.

ORCID

Rivelifio Ramon-Curay
https://orcid.org/0000-0001-6284-4223
Darwin Robalino Salas
https://orcid.org/0009-0009-0080-0271
Nelly Tacle Garcia
https://orcid.org/0009-0004-3886-5584
Jenny Martinez Moreira
https://orcid.org/0000-0001-5445-9800
Favian Bayas-Morejon
https://orcid.org/0000-0003-2920-7155

References

[1]. Filor V., Seeger B., De Buhr N., Von Kockritz-
Blickwede M. Kietzmann M., Oltmanns H.,,
Meibner ]., Investigation of the pathophysiology
of bacterial mastitis using precision-cut bovine

udder slices, Journal Dairy Science, 2022,
105:7705 [Crossref], [Google Scholar],
[Publisher]

[2]. Aguilar F, Alvarez C., Mastitis Bovina;
Fisiologia y Fisiopatologia de la glandula
mamaria; f actores determinantes; agentes
infecciosos, Universidad Técnica De Machala,
2019, 152 [Publisher]

[3]. Vargas Hoyos K., Vidal Arboleda ]., Olivera-
Angel M., Validaciéon de método cualitativo para
deteccion de  Staphylococcus  aureus 'y
Streptococcus agalactiaer en muestras de leche
para diagnostico de mastitis bovina, Revista
U.D.C.A Actualidad & Divulgacién Cientifica, 2018,
21:271 [Crossref], [Google Scholar], [Publisher]
[4]. Pedroza A. Manejo técnico de mastitis y
calidad de leche, Sitio Argentino De Produccién
Animal, 2018, 7 [Google Scholar], [Publisher]

[5]- Gusmann M. Steeneveld W. Kirkeby C.,
Hogeveen H., Nielen M. Farre M. Halasa T,
Economic and epidemiological impact of different

intervention strategies for clinical contagious
mastitis, Journal of Dairy Science, 2018, 102:1483
[Crossref], [Google Scholar], [Publisher]

[6]. Rojas Rodriguez C., Factores asociados con la
mastitis subclinica bovina en fincas lecheras de

2617 |Page

Archive of SID.ir


https://orcid.org/0000-0001-6284-4223
https://orcid.org/0009-0009-0080-0271
https://orcid.org/0009-0004-3886-5584
https://orcid.org/0000-0001-5445-9800
https://orcid.org/0000-0003-2920-7155
https://doi.org/10.3168/jds.2021-21533
https://scholar.google.com/scholar?q=Filor+V.,+Seeger+B.,+De+Buhr+N.,+Von+K%C3%B6ckritz-Blickwede+M.,+Kietzmann+M.,+Oltmanns+H.,+Meibner+J.,+Investigation+of+the+pathophysiology+of+bacterial+mastitis+using+precision-cut+bovine+udder+slices,+Journal+Dairy+Science,+2022,+105:7705+%E2%80%93+7718+&hl=en&as_sdt=0,5
https://www.sciencedirect.com/science/article/pii/S0022030222004106
http://repositorio.utmachala.edu.ec/handle/48000/15205
https://doi.org/10.31910/rudca.v21.n1.2018.687
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Vargas+K.%2C+Arboleda+J.%2C+Oliveira+M.%2C+Validaci%C3%B3n+de+m%C3%A9todo+cualitativo+para+detecci%C3%B3n+de+Staphylococcus+aureus+y+Streptococcus+agalactiaer+en+muestras+de+leche+para+diagn%C3%B3stico+de+mastitis+bovina%2C+Revista+U.D.C.A+Actualidad+%26+Divulgaci%C3%B3n+Cient%C3%ADfica%2C+2018%2C+21%3A271+&btnG=
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0123-42262018000100271
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sitio+Argentino+De+Producci%C3%B3n+Animal%2CPedroza+A.%2C+Manejo+t%C3%A9cnico+de+mastitis+y+calidad+de+leche&btnG=
https://www.produccion-animal.com.ar/sanidad_intoxicaciones_metabolicos/infecciosas/bovinos_leche/137-Manejo.pdf
https://doi.org/10.3168/jds.2018-14939
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gusmann+M.%2C+Steeneveld+W.%2C+Kirkeby+C.%2C+Hogeveen+H.%2C+Nielen+M.%2C+Farre+M.%2C+Halasa+T.%2C+Economic+and+epidemiological+impact+of+different+intervention+strategies+for+clinical+contagious+mastitis%2C+Journal+of+Dairy+Science%2C+2018%2C+102%3A1483+&btnG=
https://www.sciencedirect.com/science/article/pii/S0022030218310920

Archive of SID.ir

Ramon-Curay R, et al. /. Med. Chem. Sci. 2023, 6(11) 2608-2619

Zipaquira, Cundinamarca, Tesis de grados,
Universidad de Rosario, 2017, 119 [Crossref],
[Publisher]

[7]. Lee A.S., De Lencastre H., Garau J., Kluytmans
], Malhotra-Kumar S., Peschel A. Harbarth S,
Methicillin-Resistant ~ Staphylococcus  Aureus,
Nature Reviews Disease Primers, 2018, 4
[Crossref], [Google Scholar], [Publisher].

[8]. Guzman-Rodriguez ].J., Salinas-Pérez E., Le6n-
Galvan F., Barboza-Corona J.E., Valencia-Posadas
M., J.A,
Ramirez-Saenz D., Al,
Relationship between antibiotic resistance and

Avila-Ramos F., Hernandez-Marin

Gutiérrez-Chavez

biofilm production of Staphylococcus Aureus
isolates from bovine mastitis, Revista Mexicana de
Ciencias Pecuarias, 2021, 12:1117 [Crossref],
[Google Scholar], [Publisher]

[9]. Jiménez Velasquez S.D.C., Torres Higuera L.D.,
Parra Arango ].L., Rodriguez Bautista ].L., Garcia
Castro F.E., Patifio Burbano R.E., Perfil de
resistencia antimicrobiana n asilamientos de
Staphylococcus Spp obtenidos de leche bovina en
Colombia, Revista Argentina de Microbiologia,
2020, 52:121 [Crossref], [Google Scholar],
[Publisher]

[10]. Yadav R., Kumar A, Singh V.K, Yadav S.K,
Prevalence and antibiotyping of Staphylococcus
aureus and methicillin-resistant S. aureus (MRSA)
in domestic animals in India, India: Journal of
Global Antimicrobial Resistance, 2018, 15:222
[Crossref], [Google Scholar], [Publisher]

[11]. Duse A., Persson K., Pedersen K., Microbial
Aetiology, antibiotic susceptibility and pathogen-
specific risk factors for udder pathogens from
clinical mastitis in dairy cows, (ler Ed.) Animals,
2021, 11:2113 [Crossref], [Google Scholar],
[Publisher]

[12]. Boireau C., Cazeau G., Jarrige N., Calavas D.,
Madec ].Y., Leblond A., Haenni M. Gay E,
Antimicrobial resistance in bacteria isolated from
mastitis in dairy cattle in France, 2006-2016,
Journal of Dairy 2018,
101:9451[Crossref], [Google Scholar], [Publisher]
[13]. Guo Y. Song G., Sun M., Wang J., Wang Y.,
Antibiotic-
Resistance in Staphylococcus aureus, Frontiers in
Cellular and Infection Microbiology, 2020, 10:107
[Crossref], [Google Scholar], [Publisher]

Science,

Prevalence and Therapies of

[14]. Bui T. Preuss C.V. Cephalosporins, In:
StatPearls [Internet], Treasure Island (FL):
StatPearls, 2023 [Google Scholar], [Publisher]

[15]. Rojas G., Vasquez Y., Rodriguez M., Garcia P.,
Rojas T., Mecanismos de resistencia a antibiéticos
betalatdmicos en enterobacterales aislados en

hemocultivos, Maracay, Estado de Aragua,
Venezuela, Kasmera, 2021, 49, 1 [Crossref],
[Google Scholar], [Publisher]

[16]. Tomazi T. Veiga Dos Santos M,

Antimicrobial use for treatment of clinical
mastitis in dairy herds from Brazil and its
association With Herd - Level Descriptors.
Preventive veterinary medicine, 2020,176:104937
[Crossref], [Google Scholar], [Publisher]

[17]. Espinola S., Piraino P., Alcaraz P., Mora D.,
Guia para el diagnostico y tratamiento de
pacientes que refieren alergia a betalactamicos,
(F. P. Chemistry, Ed.) Archivos de alergia e
inmunologia  clinica, 2020, 51:95 [Google
Scholar], [Publisher]

[18]. Taylor T.A, Unakal C.G., Staphylococcus
aureus Infection, In: StatPearls [Internet],
Treasure Island (FL), 2022 [Google Scholar],
[Publisher]

[19]. Montoya Garcia N., Acosta ].P., Bedolla C,
Castafieda H., Cal L., Veldzquez V., Mecanismos de
defensa e inmunidad de la glandula mamaria en
la vaca lechera, Uaem - Fmvz, 2019, 30 [Crossref],
[Google Scholar], [Publisher]

[20]. EUCAST, Eucast European Committee on
Antimicrobial Susceptibility Testing, Obtenido De
European Society of Clinical Microbiology and
Infectious Diseases, 2022 [Publisher]

[21]. Cuenca-Condoy M,
Reinoso-Garcia L., Gonzdlez-Rojas ]., Torracchi-
Carrasco ], Deteccién de mastitis subclinica
bovina y factores asociados en fincas lecheras de
la provincia del Cafiar-Biblian, Ecuador. Review
Cientifica Fcv-Luz, 2021, 31:93 [Crossref], [Google
Scholar], [Publisher]

[22]. Mazén |., Mazén D., Andlisis de Resistencia y

Garcia-Bracho D,

Susceptibilidad Antimicrobiana en bacterias
aisladas de mastitis bovina en la Cooperativa
Agropecuaria “La Colina”, Provincia de Pichincha
(Ecuador), Guaranda, Bolivar, Ecuador, Tesis de
grado, Universidad Estatal de Bolivar, 2022, 260

[Publisher]

2618 |Page

Archive of SID.ir


https://doi.org/10.48713/10336_13830
https://repository.urosario.edu.co/items/58cb604c-d176-4cb8-be27-656d95ddaac3
https://doi.org/10.1038/nrdp.2018.33
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Methicillin-Resistant+Staphylococcus+Aureus%2C+Nature+Reviews+Disease+Primers%2C+2018%2C+4+&btnG=
https://www.nature.com/articles/nrdp201833
https://doi.org/10.22319/rmcp.v12i4.5645
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Revista+Mexicana+de+Ciencias+Pecuarias%2C+2021%2C12%3A+1117-1132+Relationship+between+antibiotic+resistance+and+biofilm+production+of+Staphylococcus+Aureus+isolates+from+bovine+mastitis&btnG=
https://cienciaspecuarias.inifap.gob.mx/index.php/Pecuarias/article/view/5645
http://dx.doi.org/10.1016/j.ram.2019.05.004
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jim%C3%A9nez+S.%2C+Torres+L.%2C+Parra+J.%2C+Rodr%C3%ADguez+J.%2C+Garc%C3%ADa+F.%2C+Pati%C3%B1o+R.%2C+Perfil+de+resistencia+antimicrobiana+n+asilamientos+de+Staphylococcus+Spp+obtenidos+de+leche+bovina+en+Colombia%2C+Revista+Argentina+de+Microbiolog%C3%ADa%2C+2020%2C+52%3A121%E2%80%8E+&btnG=
https://medes.com/publication/153684
https://doi.org/10.1016/j.jgar.2018.08.001
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ritika+Y.%2C+Kumar+A.%2C+Vinod+S.%2C+Jayshree+Sharad+Y.%2C+Prevalence+and+antibiotyping+of+Staphylococcus+aureus+and+methicillin-resistant+S.+aureus+%28MRSA%29+in+domestic+animals+in+India.+India%3A+Journal+of+Global+Antimicrobial+Resistance%2C+2018%2C+15%3A222.225%E2%80%8E+&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2213716518301486
https://doi.org/10.3390/ani11072113
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Duse+A.%2C+Persson+K.%2C+Pedersen+K.%2C+Microbial+Aetiology%2C+antibiotic+susceptibility+and+pathogen-specific+risk+factors+for+udder+pathogens+from+clinical+mastitis+in+dairy+cows.+%281er+Ed.%29+Animals%2C+2021%2C+11%287%29%3A+2113%E2%80%8E+&btnG=
https://www.mdpi.com/2076-2615/11/7/2113
https://doi.org/10.3168/jds.2018-14835
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Boireau+C.%2C+Cazeau+G.%2C+Jarrige+N.%2C+Calavas+D.%2C+Madec+J.%2C+Leblond++A.%2C+.+.+.+Gay+E.%2C+Antimicrobial+resistance+in+bacteria+isolated+from+mastitis+in+dairy+cattle+in+France%2C+2006%E2%80%932016.+Journal+of+Dairy+Science%2C+2018%2C+101%3A9451+-+9462&btnG=
https://www.sciencedirect.com/science/article/pii/S0022030218307343
https://doi.org/10.3389/fcimb.2020.00107
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Guo+Y.%2C+Song+G.%2C+Sun+M.%2C+Wang+J.%2C+Wang+Y.%2C+Prevalence+and+Therapies+of+Antibiotic-Resistance+in+Staphylococcus+aureus%2C+Frontiers+in+Cellular+and+Infection+Microbiology%2C+2020%2C+10%3A107&btnG=
https://www.frontiersin.org/articles/10.3389/fcimb.2020.00107/full
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cephalosporins%2C+In%3A+StatPearls+%5BInternet%5D&btnG=
https://www.ncbi.nlm.nih.gov/books/NBK551517/
https://doi.org/10.5281/zenodo.5377921
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rojas+G.%2C+V%C3%A1squez+Y.%2C+Rodr%C3%ADguez+M.%2C+Garc%C3%ADa+P.%2C+Rojas+T.%2C+Mecanismos+de+resistencia+a+antibi%C3%B3ticos+betalat%C3%A1micos+en+enterobacterales+aislados+en+hemocultivos%2C+Maracay%2C+Estado+de+Aragua%2C+Venezuela.+Kasmera%2C+2021%2C+49%2C+1-11+&btnG=
https://www.researchgate.net/profile/Tomas-Faraco/publication/354421049_Mecanismos_de_resistencia_a_antibioticos_betalactamicos_en_Enterobacterales_aislados_en_hemocultivos_Maracay_estado_Aragua_Venezuela/links/61379610637a811d6d581405/Mecanismos-de-resistencia-a-antibioticos-betalactamicos-en-Enterobacterales-aislados-en-hemocultivos-Maracay-estado-Aragua-Venezuela.pdf
https://doi.org/10.1016/j.prevetmed.2020.104937
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Tomazi+T.%2C+Veiga+Dos+Santos+M.%2C+Antimicrobial+use+for+treatment+of+clinical+mastitis+in+dairy+herds+from+Brazil+and+its+association+With+Herd+-+Level+Descriptors.+Preventive+veterinary+medicine%2C+2020%2C176.+176%3A104937&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0167587719302594
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=GU%C3%8DA+PARA+EL+DIAGN%C3%93STICO+Y+TRATAMIENTO+DE+PACIENTES+QUE+REFIEREN+ALERGIA+A+BETALACT%C3%81MICOS+Guide+for+the+diagnosis+and+treatment+of+patients+who+refer+allergy+to+beta-lactams&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=GU%C3%8DA+PARA+EL+DIAGN%C3%93STICO+Y+TRATAMIENTO+DE+PACIENTES+QUE+REFIEREN+ALERGIA+A+BETALACT%C3%81MICOS+Guide+for+the+diagnosis+and+treatment+of+patients+who+refer+allergy+to+beta-lactams&btnG=
http://adm.meducatium.com.ar/contenido/articulos/24800950116_1861/pdf/24800950116.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Taylor+T.A%2C+Unakal+C.G.%2C+Staphylococcus+aureus+Infection%2C+In%3A+StatPearls+%5BInternet%5D%2C+Treasure+Island+%28FL%29%2C+2022+%5B&btnG=
https://www.ncbi.nlm.nih.gov/books/NBK441868/
http://hdl.handle.net/20.500.11799/105714
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Montoya+Garc%C3%ADa+N.%2C+Acosta+J.P.%2C+Bedolla+C.%2C+Casta%C3%B1eda+H.%2C+Cal+L.%2C+Vel%C3%A1zquez+V.%2C+Mecanismos+de+defensa+e+inmunidad+de+la+gl%C3%A1ndula+mamaria+en+la+vaca+lechera%2C+Uaem+%E2%80%93+Fmvz%2C+2019%2C+30+&btnG=
http://ri.uaemex.mx/handle/20.500.11799/105714
https://www.eucast.org/ast_of_bacteria/calibration_and_validation
https://doi.org/10.52973/rcfcv-luz313.art3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cuenca+M.%2C+Garc%C3%ADa+D.%2C+Reinoso+L.%2C+Gonz%C3%A1les+J.%2C+Carrascoo+J.%2C+Detecci%C3%B3n+de+mastitis+subcl%C3%ADnica+bovina+y+factores+asociados+en+fincas+lecheras+de+la+provincia+del+Ca%C3%B1ar-Bibli%C3%A1n%2C+Ecuador.+Rev.+Cient%C3%ADfica+Fcv-Luz%2C+2021%2C+31%283%29%3A+93-97&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cuenca+M.%2C+Garc%C3%ADa+D.%2C+Reinoso+L.%2C+Gonz%C3%A1les+J.%2C+Carrascoo+J.%2C+Detecci%C3%B3n+de+mastitis+subcl%C3%ADnica+bovina+y+factores+asociados+en+fincas+lecheras+de+la+provincia+del+Ca%C3%B1ar-Bibli%C3%A1n%2C+Ecuador.+Rev.+Cient%C3%ADfica+Fcv-Luz%2C+2021%2C+31%283%29%3A+93-97&btnG=
https://www.researchgate.net/profile/Mercy-Cuenca/publication/353758800_Detection_of_Subclinic_Bovine_Mastitis_and_associated_factors_in_dairy_farms_of_the_Province_of_Canar_-Biblian_Ecuador/links/610f39ce169a1a0103e9d9bf/Detection-of-Subclinic-Bovine-Mastitis-and-associated-factors-in-dairy-farms-of-the-Province-of-Canar-Biblian-Ecuador.pdf
https://www.dspace.ueb.edu.ec/handle/123456789/4664

Archive of SID.ir

Ramon-Curay R, et al. /. Med. Chem. Sci. 2023, 6(11) 2608-2619

[23]. Chavez-Morales M., Evaluacién in vitro de la
actividad antimicrobiana del aceite esencial de
tomillo rojo (Thymus Zygis) mediante la técnica
de Kirby-Bauer en Staphylococcus aureus aislada
de mastitis bovina, Guaranda, Bolivar, Ecuador.
Tesis de grado, Universidad Estatal de Bolivar,
2022, 95 [Crossref], [Google Scholar], [Publisher]

[29]. Sanchez M., Arceo T., Sandoval G., Alva P.N,,
Jiménez R., Loeza P.D., Uso de nisina y quitosano
para la inhibicion de Staphylococcus aureus
resistente a antibiéticos y asociado a mastitis
bovina, Revista Mexicana de Ciencias Pecuarias,

[24]. Tapias S.F., Prevalencia de staphylococcus
bovina. Municipio de
Campoalegre - Huila, Revista Agropecuaria Y
Agroindutrial La Angostura, 2020, 7:1 [Crossref],
[Google Scholar], [Publisher]

[25]. Souza G.A.A.D., Carvalho C.M.C,, Xavier E.D.,
Borges L.F.F., Gongalves S.F., de Almeida A.C,
Staphylococcus Aureus Resistente a meticilina e
meropenem en leite de vacas con mastitis
subclinica, Brazilian Journal of Development,
2020, 6:98067 [Crossref], [Google Scholar],

aureus en mastitis

2018, 9:792 |[Crossref], [Google Scholar],
[Publisher]
[30]. Quispe R. Pefia G. Andia V. Resistencia

antimicrobiana de Siaphylococcus
Sirepiococcus agalaciiae aislados de leche de vacas
con mastitis, Revista veterinaria, 2021, 32:79
[Crossref], [Google Scholar], [Publisher]

[31]. Farzaneh F, M., Khamar T,
Comparison of Antimicrobial Effect of Pistacia
atlantica with Antibiotics in Urinary Tract
Infection Zahedan Journal of Research in Medical
Science, 2018 20:e63589 |[Crossref], [Google
Scholar], [Publisher]

aureus 'y

Razavi

[Publisher]

[26]. Khan A, Firyal S., Khan L., Awan A.R., Tayyab
M., Wasim M., Shabbir M.Z., Ali M.M., Zohaib A,
Phenotypic and genotypic characterization of
beta-lactams resistant Staphylococcus Aureus
isolates from bovine mastitis and its zoonotic
implications, Pakistan Veterinary Journal, 2020,
40: 523 [Crossref], [Google Scholar], [Publisher]
[27]. CLSI Clinical & Laboratory Standards
Institute, Standars Staphylococcus Aureus, 2019
[Publisher]

[28]. Mesquita S., Araujo B., Dos Santos M., Lisboa
K.A., De Albuquerque F., Carvalho T., Bossi A,
Resisténcia de  Staphylococcus
Escherichia coli a Antibioticos, Research, Society
and Development, 2022, 11:1 [Crossref], [Google
Scholar], [Publisher]

aureus e

HOW TO CITE THIS ARTICLE

[32]. Gomez L., Nuiez D., Perozo M., Bermudez .,
Marin M., Staphylococcus Aureus con resistencia
multiple a los antibiéticos (Mdr) en un hospital
de Maracaibo- Venezuela, Kasmera, 2016, 44:53
[Google Scholar], [Publisher]

[33]. Hryniewicz, M. & Garbacz, K. (2017).
Staphylococcus Aureus Resistente a la oxacilina
limite (borsa): ;un problema mas comun de lo
esperado? Journal of Medical Microbiology,
66:1367 [Crossref], [Publisher]

[34]. Tesfaye K., Gizaw Z., Feleke A., Prevalence of
mastitis and phenotypic characterization of
methicillin-resistant Staphylococcus aureus in
lactating dairy cows of selected dairy farms in
and around Adama Town, Central Ethiopia.

Environmental Health Insights, 2021, 15:
11786302211021297 [Crossref], [Google

Scholar], [Publisher]

Favian Bayas-Morejon*, Darwin Robalino Salas, Nelly Tacle Garcia, Riveliio Ramon-Curay, Jenny Martinez Moreira.
Antimicrobial Effectiveness of Methicillin, Amoxicillin and Ampicillin against Methicillin-Resistant Staphylococcus
Aureus (MRSA) Strains Isolated from Bovine Mastitis. /. Med. Chem. Sci., 2023, 6(11) 2608-2619.

DOI: https://doi.org/10.26655/JMCHEMSCI.2023.11.5
URL: https://www.jmchemsci.com/article 173130.html

2619 |Page

Archive of SID.ir


https://doi.org/10.47750/pnr.2022.13.S07.900
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluaci%C3%B3n+in+vitro+de+la+actividad+antimicrobiana+del+aceite+esencial+de+tomillo+rojo+%28Thymus+Zygis%29+mediante+la+t%C3%A9cnica+de+Kirby-Bauer+en+Staphylococcus+aureus+aislada+de+mastitis+bovina&btnG=
https://pnrjournal.com/index.php/home/article/view/7466
https://doi.org/10.23850/raa.v7i1.3730
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Falla+S.%2C+Mu%C3%B1oz+E.%2C+Adolfo+G.%2C+Mu%C3%B1oz+L.%2C+Prevalencia+de+staphylococcus+aureus+en+mastitis+bovina.+Municipio+de+Campoalegre+%E2%80%93+Huila%2C+Revista+Agropecuaria+Y+Agroindutrial+La+Angostura%2C+2020%2C+7%3A1%E2%80%8E+%5B&btnG=
https://revistas.sena.edu.co/index.php/raaa/article/view/3730
https://doi.org/10.34117/bjdv6n12-340
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Damasceno+G.%2C+Staphylococcus+Aureus+Resistente+a+meticilina+e+meropenem+en+leite+de+vacas+con+mastitis+subclinica.+Brazilian+Journal+of+Development%2C+2020%2C+6%3A98067-99081+&btnG=
https://ojs.brazilianjournals.com.br/ojs/index.php/BRJD/article/view/21600
http://dx.doi.org/10.29261/pakvetj/2020.065
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Khan+A.%2C+Firyal+S.%2C+Khan+I.%2C+Raza+A.%2C+Tayyab+M.%2C+Wasi+M.%2C+.+.+.+Zohaib+A.%2C+%282020%29.+Phenotypic+and+genotypic+characterization+of+beta-lactams+resistant+Staphylococcus+Aureus+isolates+from+bovine+mastitis+and+its+zoonotic+implications%2C+Pakistan+Veterinary+Journal%2C+40%3A+523+&btnG=
https://www.researchgate.net/publication/347345453_Phenotypic_and_Genotypic_Characterization_of_Beta-lactams_Resistant_Staphylococcus_aureus_Isolates_from_Bovine_Mastitis_and_its_Zoonotic_Implications
https://clsi.org/media/3062/clsi-update-2019_21819_final_fullsizedhandouts.pdf
https://doi.org/10.33448/rsd-v11i2.25693
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mesquita+S.%2C+Araujo+B.%2C+Dos+Santos+M.%2C+Lisboa+K.A.%2C+De+Albuquerque+F.%2C+Carvalho+T.%2C+Bossi+A.%2C+Resist%C3%AAncia+de+Staphylococcus+aureus+e+Escherichia+coli+%C3%A0+Antibi%C3%B3ticos.+Research%2C+Society+and+Development%2C+2022%2C+11%3A1&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mesquita+S.%2C+Araujo+B.%2C+Dos+Santos+M.%2C+Lisboa+K.A.%2C+De+Albuquerque+F.%2C+Carvalho+T.%2C+Bossi+A.%2C+Resist%C3%AAncia+de+Staphylococcus+aureus+e+Escherichia+coli+%C3%A0+Antibi%C3%B3ticos.+Research%2C+Society+and+Development%2C+2022%2C+11%3A1&btnG=
https://rsdjournal.org/index.php/rsd/article/view/25693
https://doi.org/10.22319/rmcp.v9i4.4468
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Use+of+nisin+and+chitosan+for+the+inhibition+of+antibiotic+resistant+Staphylococcus+aureus+bovine+mastitis-associated.+Rev.+mex.+de+cienc.+pecuarias+%5Bonline%5D.+2018%2C+vol.9%2C+n.4%2C+pp.792-810.+ISSN+2448-6698.+&btnG=
https://www.scielo.org.mx/scielo.php?pid=S2007-11242018000400792&script=sci_abstract&tlng=en
https://dx.doi.org/10.30972/vet.3215640
https://scholar.google.com/scholar?q=Quispe+R.,+Pe%C3%B1a+G.,+And%C3%ADa+V.,+Resistencia+antimicrobiana+de+S%C3%ADaphylococcus+aureus+y+S%C3%ADrep%C3%ADococcus+agalac%C3%ADiae+aislados+de+leche+de+vacas+con+mastitis.+Revista+veterinaria,+2021,32:79&hl=en&as_sdt=0,5
http://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S1669-68402021000100079
https://doi.org/10.5812/zjrms.63589
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Farzaneh+F.%2C+Razavi+M.%2C+Khamar+T.%2C+Comparison+of+Antimicrobial+Effect+of+Pistacia+atlantica+with+Antibiotics+in+Urinary+Tract+Infection+Zahedan+J+Res+Med+Sci.%2C+2018+20%3Ae63589+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Farzaneh+F.%2C+Razavi+M.%2C+Khamar+T.%2C+Comparison+of+Antimicrobial+Effect+of+Pistacia+atlantica+with+Antibiotics+in+Urinary+Tract+Infection+Zahedan+J+Res+Med+Sci.%2C+2018+20%3Ae63589+&btnG=
https://doi.org/10.5812/zjrms.63589
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Staphylococcus+Aureus+con+resistencia+m%C3%BAltiple+a+los+antibi%C3%B3ticos+%28Mdr%29+en+un+hospital+de+Maracaibo-+Venezuela%2C+Kasmera%2C+2016%2C+44%3A53&btnG=
http://ve.scielo.org/scielo.php?script=sci_arttext&pid=S0075-52222016000100008
https://doi.org/10.1099/jmm.0.000585
https://www.microbiologyresearch.org/content/journal/jmm/10.1099/jmm.0.000585
https://doi.org/10.1177/11786302211021297
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Tesfaye%2C+K.%2C+Gizaw%2C+Z.%2C+%26+Feleke%2C+A.+%282021%29.+Prevalence+of+mastitis+and+phenotypic+characterization+of+methicillin-resistant+Staphylococcus+aureus+in+lactating+dairy+cows+of+selected+dairy+farms+in+and+around+Adama+Town%2C+Central+Ethiopia.+Environmental+Health+Insights%2C+28%3B15%3A+11786302211021297&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Tesfaye%2C+K.%2C+Gizaw%2C+Z.%2C+%26+Feleke%2C+A.+%282021%29.+Prevalence+of+mastitis+and+phenotypic+characterization+of+methicillin-resistant+Staphylococcus+aureus+in+lactating+dairy+cows+of+selected+dairy+farms+in+and+around+Adama+Town%2C+Central+Ethiopia.+Environmental+Health+Insights%2C+28%3B15%3A+11786302211021297&btnG=
https://pubmed.ncbi.nlm.nih.gov/34103935/
https://doi.org/10.26655/JMCHEMSCI.2023.11.5
https://www.jmchemsci.com/article_173130.html

