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Optimizing Conditionsto Combat Antibiotic Resistancein
Pathogenic Bacteria
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Bakteri Patogen
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1) Corresponding author
Abstract

Background: Antimicrobial resistance (AMR) is a significant adaptive trait that allows
pathogenicbacterial subpopulationstoout-compete and out-survive theirmicrobial neighbors
and overcome host defenses. Specific Background: Despite extensive research, the
influence of various environmental parameters on antibiotic sensitivity in pathogenic bacteria
remains underexplored. Knowledge Gap: There is limited understanding of how
temperature, pH, bacterial inoculumvolume, and culture medium amount affect the antibiotic
resistance of both gram-negative and gram-positive bacteria. Aims: Toinvestigate the effects
of these parameters on the antibiotic sensitivity of four standard laboratory strains:
Escherichia coli, Proteus spp., Klebsiella spp., and Staphylococcus aureus. Results: Our
findings indicate imipenem exhibited the highest sensitivity, with percentages varying
significantly based on temperature (92% at 35-39°C), pH (83% at pH 6-8), inoculum volume
(42% at 0.1-1.0 pL), and medium volume (67% at 15-35 ml). Conversely, antibiotics such as
Piperacillin, Amoxicillin, Erythromycin, Tetracycline 30, and Cephalexin showed high
resistance, with Tetracycline 10 being the most resistant. Novelty: This study highlights the
significantimpactofenvironmental conditions onbacterial antibiotic resistance, emphasizing
the need for tailored antibiotic use based on specific bacterial characteristics and growth
conditions. Implications: The results suggest that optimizing environmental parameters can
enhance antibiotic efficacy and inform better clinical practices to combat AMR, thus
improving treatment outcomes for bacterial infections.

Highlights:

Parameter Influence: Temperature, pH, inoculum, medium amount affect antibiotic
sensitivity.

Highest Sensitivity: Imipenem most effective across conditions.

Tailored Use: Optimize conditions for better antibiotic efficacy.

Keywords: Antimicrobial resistance, bacterial sensitivity, environmental parameters,
Imipenem, pathogenic bacteria
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Introduction

The ability of a microbe to endure and proliferate in the presence of an antimicrobial agent that would typically
suppress or kill this specific type of organism is known as antimicrobial resistance [1]. Stability bacterial
subpopulations may exhibit or acquire a variety of adaptive features, including antimicrobial resistance, that allow
them to outcompete and outlive their microbial neighbors and outwit host tactics that are intended to harm them
[2, 31. [5,6] The rate at which antibiotic resistance frequently arises, as well as how quickly it travels throughout
the world and among various bacterial species, are concerning nowadays [7, 8]. More bacterial infections with
multiple drug resistance are being reported globally as a consequence of the sequential, cumulative development of
resistance characteristics against several medicines. Many bacterial organisms have developed resistance to
previously highly effective antibiotics as a result, including important human and animal diseases like Salmonella
species and Mycobacterium [10]. Bacterial organisms need to be able to obstruct one or more of the necessary
processes for the antimicrobial agent's effective action in order to survive in the presence of an antibiotic. Bacterial
species can counteract the intended mechanisms of action of antibiotics through many means [11]. This could entail
blocking the antibiotic from entering the bacterial cell or even causing the antimicrobial agent's active ingredient
to break down. It is believed that multiple mechanisms of resistance contribute to the resistance shown in bacterial
organisms [12].

Methods

Bacterial strains: Three well-characterized standard laboratory strains were used in this study gram-negative
(Escherichia coli, Proteus spp, Klebsiella spp, Staphylococcus aureus)

Antibacterial Susceptibility Testing.

The study was conducted in the lab. Science College used standard bacterial strains (Escherichia coli
Staphylococcus aureus, Proteus spp Klebsiella spp) obtained from this agar plate, and a bacterial isolate was tested
for resistance to each of twelve different antibiotics [13].

Disk Diffusion Method

The disk diffusion method is arguably the most used technique for identifying antibiotic resistance in private
veterinary clinics due to its affordability, effectiveness, and ease of use. The isolate of interest is first uniformly
seeded over the plate using a growth medium, often Mueller-Hinton agar, and diluted to a standard concentration
(about 1 to 2 x 108 colony-forming units per ml).

Next, uniformly distributed and gently pressed disks that have been commercially manufactured and pre-
impregnated with a standard concentration of a specific antibiotic are placed onto the agar surface [14,15,16,]. The
test antibiotic starts to spread outward from the disks right quickly, forming a gradient in the agar's antibiotic
concentration where the concentration is highest near the disk and lowest farther out. Following an overnight
incubation period, the bacterial growth surrounding every disc is examined. [17]. A distinct region of "no growth"
will be seen surrounding that specific disk if the test isolate is responsive to that particular antibiotic [15, 18].
Since this roughly corresponds to the lowest antibiotic dose necessary to stop the test isolate from growing, the
area surrounding an antibiotic disk that is devoid of growth is known as the zone of inhibition. The isolate is then
classified as susceptible, intermediately susceptible, or resistant based on the measurement of this zone in
millimeters and comparison with a standard interpretation chart. [19, 20].

Antimicrobial Effect on Bacterial Isolates Under Different Conditions:

To study the effect of the different parameters on antibiotic bacterial resistance in the culture medium, the
following steps were taken:

1.Purecoloniesweretakenfroma24-hourfarmforisolationtotesttubes containing 5 ml of heart and brain broth. The
tubing was incubated at 37 ° C for 4-8. hours until the center was exposed. The growth curve formed by the
standard tube muffler (McFarland Tube)

2.for parameters that affect studying:
a.Temperature effect: To study the temperature effect on bacterial growth, the following steps have been taken:

Muller Hinton was attended and distributed in three Petri dishes containing the culture medium (45-50) ° C after
the completion of the sterilization process for the bacterium under study

b.PH effect: Attended the Muller Hinton and distributed in three test tubes, and adjusted the pH to (6.0, 7.0, and
8.0), respectively. Using NaOH and HCI one Normality and then sterilized by Autoclave (heat 121 ° C for 15
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minutes under a pressure of 15 1b / kg 2).

c.Bacterial inoculum value effect studying: Muller Hinton was attended and distributed in three Petri dishes
containing the culture medium (45-50) ° C after the completion of the sterilization process for the bacterium under
study. Bacterial dishes were injected with different amounts of bacterial vaccine (0.1 ml, 0.5 ml, 1.0 ml).

d.Effect of amount of plant medium: attended the Muller Hinton center and distributed in three Petri dishes
containing the culture medium in different amounts (15 ml, 25 ml, 35 ml) and then injected with bacterial isolates
under study.

3.Bacterial dishes were incubated at three different temperatures (35, 37, 39).

4.Then read the results by measuring the area of inhibition after incubation and as explained in (Appendix 1). PH
Effect: To study the effect of pH on bacterial growth, the following steps have been taken:

1.Pure colonies were taken from a farm with a life of 24 hours per isolation to test tubes containing 5 ml of heart
and brain broth. The tubes were incubated at 37 ° C for 4-8 hours until the middle of the tube was exposed.
McFarland Tube)

2.Attended the Muller Hinton and distributed in three glass bottles, and adjusted the pH to (6.0, 7.0, 8.0),
respectively by using NaOH and HCI

3.Return the culture medium (45-50) °C after the sterilization process is completed and pour into the dishes and
incubate the bacterial dishes 24 ° C for 24-48 hours.

Result and Discussion

Tables (1, 2) show the effect of temperature on the sensitivity of bacteria to antibiotics for Four Bacteria gram-
negative (Escherichia coli, Proteus spp, Klebsiella spp) and gram-positive (Staphylococcus aureus) in different
temperatures (352C, 37°C, 392C). The results showed, as shown in table (1.2) Effect of temperature the standard
isolates' sensitivity of the bacteria when the temperature was 352 m, where the standard four isolates showed the
sensitivity of each of the antibiotics CL, IMP, E. The increased sensitivity and low resistance for anti-CL, IMP, E,
and TE30 at temperature 37 o C differently from their sensitivity to temperature 352 m, and then the drop in the
sensitivity got off the case of medium sensitivity in all life antibiotics except TE10, where he observed stiff
resistance in all thermal grades 352, 37, 39° C

° C, respectively.

Temp. Bacteria Antibiotic
AMX CL E IMP PRL TE10 TE30

35°C E.coli I R R S R R R

Klb R R S S R R I

Pro R R S S R R R

Staph R S S S R R R
37¢C E.coli R R R S R R S

Klb R R I I R R R

Pro R S S S R R R

Staph R I I S R R R
39¢C E.coli R R I S I R R

Klb R R R S I R I

Pro R I R S S R R

Staph I S I S I R R

Table 1. Sensitivity test results for Four Bacteria with antibiotics and temperatures (35°C , 37°C , 39°C).

Antibiotic Sensitivity | Statistics Temp. with C. Total C.S.(¥

value 35 37 39
AMX R Freq 3 4 3 10 Likelihood

% of Total | 25.0% 33.3% 25.0% 83.3% Ratio  test
P.value=
I Freq 1 0 1 2 0.403 NS
% of Total 8.3% 0.0% 8.3% 16.7%
S Freq 0 0 0 0
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% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
CL R Freq 3 2 2 7 Likelihood
% of Total | 25.0% 16.7% 16.7% 58.3% Ratio  test
P.value=
% of Total 0.0% 8.3% 8.3% 16.7%
S Freq 1 1 1 3
% of Total 8.3% 8.3% 8.3% 25.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
El R Freq 1 1 2 4 Likelihood
% of Total | 8.3% 8.3% 16.7% 33.3% Ratio  test
P.value =
% of Total 0.0% 16.7% 16.7% 33.3%
S Freq 3 1 0 4
% of Total 25.0% 8.3% 0.0% 33.3%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
IMP R Freq 0 0 0 0 Likelihood
% of Total | 0.0% 0.0% 0.0% 0.0% Ratio  test
P.value =
% of Total 0.0% 8.3% 0.0% 8.3%
S Freq 4 3 4 11
% of Total 33.3% 25.0% 33.3% 91.7%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
PRL1 R Freq 4 4 0 8 Likelihood
% of Total | 33.3% 33.3% 0.0% 66.7% Ratio  test
P.value =
% of Total 0.0% 0.0% 25.0% 25.0%
S Freq 0 0 1 1
% of Total 0.0% 0.0% 8.3% 8.3%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
TE10.1 R Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
I Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
S Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
TE30.1 R Freq 3 3 3 9 Likelihood
% of Total | 25.0% 25.0% 25.0% 75.0% Ratio  test
P.value =
% of Total 8.3% 0.0% 8.3% 16.7%
S Freq 0 1 0 1
% of Total 0.0% 8.3% 0.0% 8.3%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%

Table 2. Crosstabs between antibiotics with sensitivity values (Resistance, Intermediate , Sensitive ) and
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temperature for Four Bacteria (Staph., Pro., kib., E.coli)

(*) Note : (HS) High significant at P<0.01 ; (S) Significant at P<0.05 ; (NS) Non Significant at P>0.05

The tables (3,4) shows the effect of pH on Sensitivity of bacteria to antibiotics for Four Bacteria (Escherichia coli,
Proteus spp, Klebsiella spp, Staphylococcus aureus) indifferent pH (6,7, 8).

The results showed that, sensitivity of bacterial isolates was more with antibiotics IMP at pH= 6. And showed the
sensitivity to the same antibiotic at pH 7 and pH 8,

but in lower than PH 6. To some extent its effect was 83% sensitive and the Intermediate sensitivity 17%. Bacterial
isolates showed the highest resistance to antibiotics AMX, CL, PRL, TE10 and TE30 with 6 pH and increasing this
resistance when acidic value decreasing and with pH 7 and pH 8.

Temp. Bacteria Antibiotics
AMX CL E IMP PRL TE10 TE30
6 E.coli I R I S I R R
Klb. R I S S R R R
Pro. R R I S R R R
Staph. R R S S R R R
7 E.coli R R I S R R R
Klb R R I I R R I
Pro R S S S R R R
Staph. R R R S R R R
8 E.coli R R R S R R R
Klb. R R R S R R R
Pro. R R I S R R R
Staph. R I R I R R R
Table 3. Sensitivity test results for Four Bacteria with antibiotics and pH (6 , 7, 8)
Antibiotics : ) Amoxicillin , Cephalexin , Erythromucin,Imipenem ,Piperacillin , Tetracycline)
Strains : (Staphylococcus aureus ,Escherichia coli, Proteus spp , Klebsiella spp)
Antibiotic Sensitivity | Statistics PH Total C.S.(®
value 35 37 39
AMX R Freq 3 4 4 11 Likelihood
% of Total | 25.0% 33.3% 33.3% 91.7% Ratio  test
P.value=
I Freq 1 0 0 1 0.303 NS
% of Total 8.3% 0.0% 0.0% 8.3%
S Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
CL R Freq 3 3 3 9 Likelihood
% of Total | 25.0% 25.0% 25.0% 75.0% Ratio  test
P.value=
I Freq 1 0 1 2 0.431 NS
% of Total 8.3% 0.0% 8.3% 16.7%
S Freq 0 1 0 1
% of Total 0.0% 8.3% 0.0% 8.3%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
El R Freq 0 1 3 4 Likelihood
% of Total | 0.0% 8.3% 25.0% 33.3% Ratio  test
P.value =
I Freq 2 2 1 5 0.112 NS
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% of Total 16.7% 16.7% 8.3% 41.7%
S Freq 2 1 0 3
% of Total 16.7% 8.3% 0.0% 25.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
IMP R Freq 0 0 0 0 Likelihood
% of Total | 0.0% 0.0% 0.0% 0.0% Ratio  test
P.value =
I Freq 0 1 1 2 0.403 NS
% of Total 0.0% 8.3% 8.3% 16.7%
S Freq 4 3 3 10
% of Total 33.3% 25.0% 25.0% 83.3%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
PRL R Freq 3 4 4 11 Likelihood
% of Total | 25.0% 33.3% 33.3% 91.7% Ratio  test
P.value =
I Freq 1 0 0 1 0.303 NS
% of Total 8.3% 0.0% 0.0% 8.3%
S Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
TE10 R Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
I Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
S Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
TE30 R Freq 4 3 4 11 Likelihood
% of Total | 33.3% 25.0% 33.3% 91.7% Ratio  test
1 Freq 0 1 0 1 YA T
% of Total 0.0% 8.3% 0.0% 8.3%
S Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%

Table 4. Crosstabs between antibiotics with sensitivity values (Resistance , Intermediate , Sensitive ) and pH for
Four Bacteria (Staph., Pro., klb., E.coli)

(*) Note : (HS) High significant at P<0.01 ; (S) Significant at P<0.05 ; (NS) Non-Significant at P>0.05

Tables (5, and 6) show the effect of temperature on the Sensitivity of bacteria to antibiotics for Four Bacteria gram-
negative (Escherichia coli, Proteus spp, Klebsiella spp, Staphylococcus aureus) indifferent inoculums values (0.1,
0.5, 1)

2.As shown in the tables the effect of inoculum values on the sensitivity of bacterial isolates showed that when
inoculums’ values were 0.1, Ly, sensitivity and moderate sensitivity included IMP antagonists. IMP was the most
potent antimicrobial antagonist; Thus, IMP antibiotic had a major effect on all isolates by 91.7% while the
Intermediate sensitivity was 58.3%.

However, bacterial isolates showed the highest resistance to antibiotics, TE10 and TE30 in three difference
inoculum values 0.1, 0.5, 1.0 Ly, Thus, TE10 and TE30 antibiotics was the major resistance of all isolates by 100.0
%
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inoculums’ | Bacteria Antibiotics
values AMX CL E IMP PRL TE10 TE30
0.1 E.coli R I R S R R R
Klb R R R I R R R
Pro R S R S R R R
Staph R I R S R R R
0.5 E.coli R R R I R R R
Klb I R R S I R R
Pro R I R I R R R
Staph R R R I R R R
1 E.coli R I R I R R R
Klb R S R S R R R
Pro R R R I R R R
Staph R R R I R R R
Table 5. Sensitivity test results for Four Bacteria with antibiotics and inoculums’ values (0.1 ,0.5, 1) Lu
Antibiotic Sensitivity | Statistics inoculums’ values Total C.S.(®
value 0.1 0.5 1
AMX R Freq 4 4 3 11 Likelihood
% of Total | 33.3% 33.3% 25.0% 91.7% Ratio  test
P.value=
I Freq 0 1 0 1 0.303 NS
% of Total 0.0% 8.3% 0.0% 8.3%
S Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
CL R Freq 1 3 2 6 Likelihood
% of Total | 8.3% 25.0% 16.7% 50.0% Ratio  test
P.value=
I Freq 2 1 1 4 0.535 NS
% of Total 16.7% 8.3% 8.3% 33.3%
S Freq 1 0 1 2
% of Total 8.3% 0.0% 8.3% 16.7%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
E1l R Freq 4 4 4 12 Likelihood
% of Total | 33.3% 33.3% 33.3% 100.0% Ratio  test
P.value =
I Freq 0 0 0 0 0.099 NS
% of Total 0.0% 0.0% 0.0% 0.0%
S Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
IMP R Freq 0 0 1 1 Likelihood
% of Total | 0.0% 0.0% 8.3% 8.3% Ratio  test
P.value =
I Freq 3 3 1 7 0.303 NS
% of Total 25.0% 25.0% 8.3% 58.3%
S Freq 4 4 3 11
% of Total 33.3% 33.3% 25.0% 91.7%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
PRL R Freq 4 3 4 11 Likelihood
% of Total | 33.3% 25.0% 33.3% 91.7% Ratio  test
P.value =
I Freq 0 1 0 1 0.303 NS
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% of Total 0.0% 8.3% 0.0% 8.3%
S Freq 0 0 0 0

% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12

% of Total 33.3% 33.3% 33.3% 100.0%

TE10 R Freq 4 4 4 12

% of Total 33.3% 33.3% 33.3% 100.0%
I Freq 0 0 0 0

% of Total 0.0% 0.0% 0.0% 0.0%
S Freq 0 0 0 0

% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12

% of Total 33.3% 33.3% 33.3% 100.0%

TE30 R Freq 4 4 4 12

% of Total 33.3% 33.3% 33.3% 100.0%
I Freq 0 0 0 0

% of Total 0.0% 0.0% 0.0% 0.0%
S Freq 0 0 0 0

% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12

% of Total 33.3% 33.3% 33.3% 100.0%

Table 6. Crosstabs between antibiotics with sensitivity values (Resistance , Intermediate , Sensitive ) and
inoculums values for Four Bacteria (Staph., Pro., klb., E.coli)

(*) Note : (HS) High significant at P<0.01 ; (S) Significant at P<0.05 ; (NS) Non Significant at P>0.05

The tables (7, 8) shows the effect of temperature on Sensitivity of bacteria to antibiotics for Four Bacteria
Escherichia coli, Proteus spp, Klebsiella spp, Staphylococcus aureus) indifferent culture media amount (21, 22) (ml)

As shown in Table (7.8), the effect of media amount on the sensitivity of bacterial isolates showed that when the
media amount was 15 ml, sensitivity and moderate sensitivity included CL, E, and IMP. Medium sensitivity was
found to be more sensitive than other isolates. On the other hand, increasing the media amount up to 35 mL
increased the resistance isolates by a large difference from the 15 ml medium and found that Pro isolation was also
the most sensitive of the other isolates. The IMP antagonist was the major effect of all isolates with 67% and 33%
sensitivity. Where the change in the amount of the medium controls the provision of the amount of food needed for
the growth of bacteria in the center of the plant and therefore affects the intensity of growth.

Media size | Bacteria Antibiotics
(ml) AMX CL E IMP PRL TE10 TE30
15 E.coli R R R S R R R
Klb R R R I R R R
Pro R S S S R R R
Staph R S I S R R R
25 E.coli R R R S R R R
Klb I R I I R R R
Pro R S S S R R R
Staph R R R S R R R
35 E.coli I R R S R R R
Klb R R I I R R R
Pro R S R S R R R
Staph R R R I R R R
Table 7. Sensitivity test results for Four Bacteria with antibiotics and culture media amount (ml) (15,25, 35)
Antibiotic Sensitivity | Statistics media amount (ml) Total C.S.(%»
value 15 25 35
AMX R Freq 4 3 3 10 Likelihood
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% of Total 33.3% 25.0% 25.0% 83.3% Ratio test
I Freq 0 1 1 2 P.value=
0.403 NS
% of Total 0.0% 8.3% 8.3% 16.7%
S Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
CL R Freq 2 3 3 8 Likelihood
% of Total | 16.7% 25.0% 25.0% 66.7% Ratio  test
P.value=
I Freq 0 0 0 0 0.693 NS
% of Total 0.0% 0.0% 0.0% 0.0%
S Freq 2 1 1 4
% of Total 16.7% 8.3% 8.3% 33.3%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
El R Freq 2 2 3 7 Likelihood
% of Total | 16.7% 16.7% 25.0% 58.3% Ratio  test
P.value =
I Freq 1 1 1 3 0.755 NS
% of Total 8.3% 8.3% 8.3% 25.0%
S Freq 1 1 0 2
% of Total 8.3% 8.3% 0.0% 16.7%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
IMP R Freq 0 0 0 0 Likelihood
% of Total | 0.0% 0.0% 0.0% 0.0% Ratio  test
P.value =
I Freq 1 1 2 4 0.693 NS
% of Total 8.3% 8.3% 16.7% 33.3%
S Freq 3 3 2 8
% of Total 25.0% 25.0% 16.7% 66.7%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
PRL R Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
I Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
S Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
TE10 R Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
I Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
S Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
TE30 R Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%
I Freq 0 0 0 0
% of Total 0.0% 0.0% 0.0% 0.0%
S Freq 0 0 0 0
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% of Total 0.0% 0.0% 0.0% 0.0%
Total Freq 4 4 4 12
% of Total 33.3% 33.3% 33.3% 100.0%

Table 8. Crosstabs between antibiotics with sensitivity values (Resistance, Intermediate, Sensitive) and culture
media amount (ml) for Four Bacteria (Staph. Pro., klb., E.coli)

(*) Note : (HS) High significant at P<0.01 ; (S) Significant at P<0.05 ; (NS) Not Significant at P>0.05
Discussion

In general, bacterial isolates were not significantly affected by their susceptibility or resistance to antibiotics that
were selected in the way of dispersion in pests. The increase in bacterial growth in the middle increases the
bacterial growth in the medium, increasing the bacterial competition for sufficient and necessary food to grow [8,
23].The increase in the vaccine leads to a lack of food, shortening the life of the bacterial farm and the early killing
of the bacterial plant. This gives a false idea of the cause of the bacteria dying due to the lack of food and not the
pharmacological sensitivity of the selected antibiotics in the research. [24, 12] The IMP antibiotic was the major
effect of all isolates with 67% and 33% sensitivity. Where the change in the amount of the medium controls the
provision of the amount of food needed for the growth of bacteria in the center of the plant and therefore affects
the intensity of growth [25, 23]. Imipenem acts as an antimicrobial agent by inhibiting cell wall synthesis of various
Gram-positive and Gram-negative bacteria [10, 26]. It remains very stable in the presence of B- lactamase (both
penicillin and cephalosporinase) produced by some bacteria, a potent inhibitor of B-lactamases of some Gram-
negative bacteria that resist most B-lactam antibiotics have developed resistance to Imipenem in varying degrees.
There are not many types of resistance to imipenem except Pseudomonas aeruginosa [27,28]

Conclusion

When studying the effect of some factors on antibiotic sensitivity (Amoxicillin, Cephalexin, Erythromycin,
Imipenem, Piperacillin, and Tetracycline) performed on the isolates of bacterial pathological (Escherichia coli,
Staphylococcus aureus, Proteus mellitus, and Klebsiella spp.) Showed the following:

1.The effect of temperature (35, 37, 39) ° C on the antibiotic sensitivity was have slight effect of the sensitivity of
the bacteria at a temperature of 39 ° C, but a non-significant effect, and the highest effect of antibiotic sensitivity
towards the antibiotic Imipenem and Erythromycin

2.For the effect of pH (6, 7, 8) on antibiotic sensitivity, was highest sensitivity forward imipenem was found at pH
6. This increase in bacterial killing may be due to increased acidity of the culture medium not only to the effect of
Antibiotics on bacterial growth.

3.The effect of the inoculums’ values on the antibiotic sensitivity showed that there was an inverse condition
between the inoculums’ values and the antibiotic sensitivity. Inhibition zone decreased when the inoculums’ values
increased. This indicates that increasing of inoculums’ values leads to an increase in the density of the bacteria
growth on the culture media. The result was Increasing bacterial killing in the inhibition zone and this is used when
using 0.1

ML volume. Bacterial isolates showed the highest sensitivity of the Imipenem antibiotic at0. 1 ML inoculums’ values

4.As for the media amount, increase amount of the media caused grow more bacteria on the surface of the culture
media this is the result of increased nutrients which helped to grow bacteria, the highest sensitivity to Imipenem
when the media amount was 15 ml and 25 ml with IMP antibiotic.

References

1. . P. D. Tamma, S. L. Aitken, R. A. Bonomo, A. J. Mathers, D. van Duin, and C. J. Clancy, "Infectious Diseases
Society of America 2022 Guidance on the Treatment of Extended-Spectrum B-Lactamase Producing
Enterobacterales (ESBL-E), Carbapenem-Resistant Enterobacterales (CRE), and Pseudomonas aeruginosa
with Difficult-to-Treat Resistance (DTR-P. aeruginosa)," Clin. Infect. Dis., vol. 75, pp. 187-212, 2022.

2. . E. Raphael, M. M. Glymour, and H. F. Chambers, "Trends in Prevalence of Extended-Spectrum Beta-
Lactamase-Producing Escherichia coli Isolated from Patients with Community- and Healthcare-Associated
Bacteriuria: Results from 2014 to 2020 in an Urban Safety-Net Healthcare System," Antimicrob. Resist.
Infect. Control, vol. 10, p. 118, 2021.

3. . A. A. Abdul-Razak, "Effect of Some B-Lactamase Inhibitors and Combined Action of Some Antibiotics on
Pseudomonas aeruginosa Resistant to Antibiotics and Some Heavy Metals Isolated from Otitis Media,"
M.S.C. thesis, Al-Mustansiriya University, Baghdad, Iraq, 2000.

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC
BY).
15/16



https://portal.issn.org/resource/ISSN/2714-7444
https://acopen.umsida.ac.id
https://umsida.ac.id

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Academia Open
Vol 9 No 2 (2024): December
DOI: 10.21070/acopen.9.2024.9248 . Article type: (Microbiology)

. M. A. Aslam, Z. Ahmed, and R. Azim, "Microbiology and Drug Sensitivity Patterns of Chronic Suppurative
Otitis Media," J. Coll. Physicians Surg. Pak., vol. 14, no. 8, pp. 459-461, 2004.

. M. Jamal et al., "Bacterial Biofilm and Associated Infections," J. Chin. Med. Assoc., vol. 81, pp. 7-11, 2018.
. N. Haiby et al., "ESCMID Guideline for the Diagnosis and Treatment of Biofilm Infections 2014," Clin.
Microbiol. Infect., vol. 21, pp. S1-S25, 2015.

. K. van Loon, A. F. Voor in 't Holt, and M. C. Vos, "A Systematic Review and Meta-Analyses of the Clinical
Epidemiology of Carbapenem-Resistant Enterobacteriaceae," Antimicrob. Agents Chemother., vol. 62, no. 1,
pp. €e01730-17, 2017.

. A. Potron, L. Poirel, and P. Nordmann, "Emerging Broad-Spectrum Resistance in Pseudomonas aeruginosa
and Acinetobacter baumannii: Mechanisms and Epidemiology," Int. J. Antimicrob. Agents, vol. 45, pp.
568-585, 2015.

. C. Lopez-Causapé, G. Cabot, E. Del Barrio-Tofifio, and A. Oliver, "The Versatile Mutational Resistome of
Pseudomonas aeruginosa," Front. Microbiol., vol. 9, p. 685, 2018.

. M. S. Attallah, "Microbiology of Chronic Suppurative Otitis Media with Cholesteatoma," Saudi Med. J., vol.
21, no. 10, pp. 924-927, 2000.

. R. M. Atlas, L. C. Parks, and A. E. Brown, Laboratory Manual of Experimental Microbiology, 1st ed., St.
Louis: Mosby-Year Book, Inc., 1995.

. Clinical and Laboratory Standards Institute (CLSI), "Performance Standards for Antimicrobial
Susceptibility Testing Twenty-Second Informational Supplement," CLSI Document M100-S22, 2018.

. Centers for Disease Control and Prevention (CDC), "Core Elements of Hospital Antibiotic Stewardship
Programs," U.S. Department of Health and Human Services, Atlanta, GA, USA, 2019. [Online]. Available:
https://www.cdc.gov/antibiotic-use/core-elements/hospital.html [Accessed: Mar. 30, 2023].

. World Health Organization (WHO), "Antimicrobial Resistance: Executive Board 136 / 20, EB136 / 1 of the
Provisional Agenda 20," 2014.

. 1. V.-M. N. Idalia and F. Bernardo, "Escherichia coli as a Model Organism and Its Application in
Biotechnology," Recent Adv. Physiol. Pathog. Biotechnol. Appl. Tech Open Rij., vol. 13, pp. 253-274, 2017.

. E. Denamur, O. Clermont, S. Bonacorsi, and D. Gordon, "The Population Genetics of Pathogenic
Escherichia coli," Nat. Rev. Microbiol., vol. 19, pp. 37-54, 2021.

. Antimicrobial Resistance Collaborators, "Global Burden of Bacterial Antimicrobial Resistance in 2019: A
Systematic Analysis," Lancet Lond. Engl., vol. 399, pp. 629-655, 2022.

. K. Patel, S. M. Godden, E. E. Royster, B. A. Crooker, T. J. Johnson, E. A. Smith, and S. Sreevatsan,
"Prevalence, Antibiotic Resistance, Virulence and Genetic Diversity of Staphylococcus aureus Isolated from
Bulk Tank Milk Samples of U.S. Dairy Herds," BMC Genomics, vol. 22, no. 1, p. 367, 2021.

. D. Yahav et al., "Seven versus 14 Days of Antibiotic Therapy for Uncomplicated Gram-Negative
Bacteremia: A Noninferiority Randomized Controlled Trial," Clin. Infect. Dis., vol. 69, pp. 1091-1098, 2019.
. L. K. Jennings et al., "Pseudomonas aeruginosa Aggregates in Cystic Fibrosis Sputum Produce
Exopolysaccharides That Likely Impede Current Therapies," Cell Rep., vol. 34, 2021.

. B. Cao et al., "Diffusion Retardation by Binding of Tobramycin in an Alginate Biofilm Model," PLoS One,
vol. 11, p. e0153616, 2016.

. B. Cao et al., "Antibiotic Penetration and Bacterial Killing in a Pseudomonas aeruginosa Biofilm Model," J.
Antimicrob. Chemother., vol. 70, pp. 2057-2063, 2015.

. L. Christophersen et al., "In Vivo Demonstration of Pseudomonas aeruginosa Biofilms as Independent
Pharmacological Microcompartments," J. Cyst. Fibros., vol. 19, pp. 996-1003, 2020.

. J. Haagensen et al., "Spatiotemporal Pharmacodynamics of Meropenem- and Tobramycin-Treated
Pseudomonas aeruginosa Biofilms," J. Antimicrob. Chemother., vol. 72, pp. 3357-3365, 2017.

. D. Wilmaerts, E. M. Windels, N. Verstraeten, and J. Michiels, "General Mechanisms Leading to Persister
Formation and Awakening," Trends Genet., vol. 35, pp. 401-411, 2019.

. D. Martins et al., "Superoxide Dismutase Activity Confers (p)ppGpp-Mediated Antibiotic Tolerance to
Stationary-Phase Pseudomonas aeruginosa," Proc. Natl. Acad. Sci. USA, vol. 115, pp. 9797-9802, 2018.

. C. H. Vu et al., "Re-Evaluation of Cefepime or Piperacillin-Tazobactam to Decrease Use of Carbapenems in
Extended-Spectrum Beta-Lactamase-Producing Enterobacterales Bloodstream Infections (REDUCE-BSI),"
Antimicrob. Steward. Healthc. Epidemiol., vol. 2, p. €39, 2022.

. L. McCarthy, P. Colley, H. L. Nguyen, and M. Berhe, "Impact of Pharmacist Intervention in Response to
Automated Molecular Diagnostic Tests of Blood Culture Results," J. Pharm. Pract., vol. 35, pp. 47-53, 2022.

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo

Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC

BY).
16/16


https://portal.issn.org/resource/ISSN/2714-7444
https://acopen.umsida.ac.id
https://umsida.ac.id
http://www.tcpdf.org

	INDEX
	Journal Cover
	Author[s] Statement
	Editorial Team
	Article information
	Check this article update (crossmark)
	Check this article impact
	Cite this article

	Title page
	Article Title
	Author information
	Abstract

	Article content

