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ABSTRACT

Seventy-five samples were collected from the respiratory tract areas, distributed
among 25 people with respiratory tract infections and diabetes, 25 people with
respiratory tract infections and without diabetes, and 25 people without diabetes
as a control group. Collecting samples from May 9 to November 28, 2022, from
patients visiting chest and respiratory diseases consultation clinics with and
without diabetes in Baghdad city. The results showed that S. aureus were the most
isolated, accounting for 42%, 50%, and 22% of people with respiratory tract
infections and diabetes, people with respiratory tract infections, people without
diabetes, and healthy people, respectively. As for the isolated species, their
frequency ranged from S. epidermidis to 15% and 21%. 44%, respectively.
Followed by S. pyogenes, the percentage reached 21%, 14%, and 22%,
respectively. Followed by S. pneumonia at 10% and 7%, respectively. Finally,
Viridans Streptococci Group was 10%, 7%, and 11%, respectively. The results of
the study showed virulence factors associated with the pathogenicity of bacterial
species. It was found that 12 (70) % of S. aureus were able to produce capsule, 8
(80) % belonged to S. epidermidis, 4 (50) %, 3 (75) %, and 2 (66.6) % belonged to
To Staphylococcus aureus. S. epidermis. to S. pyogenes, S. pneumonia, and
Viridans Streptococci group, respectively. A The results of the adhesion test showed
that 15(88) %, 6(60) %, 5(62.5) %, 3(75) %, 2(66.6) % belonged to S. aureus, S.
epidermidis, S. pyogenes, S. pneumonia, and Streptococci viridans, respectively.
The results showed that the isolates were able to produce the enzyme helylysin and
were 13 (76) %, 3 (37.5) %, 2 (50) %, and 3 (100) % for the same species,
respectively.

INTRODUCTION

The respiratory system is the main link between the body and the external environment, as a person
breathes atmospheric air, and it flows with the microscopic organisms present in it into the
respiratory tract (1). Bacteria are one of those microbes that enter the respiratory tract. However,
some of them exist naturally and live in it as part of the natural flora; some of them have an
essential role in the occurrence of respiratory infections because they are opportunistic in cases of
weak body resistance and many pathogens contribute to causing these infections in addition to
bacteria, such as filters, viruses, which spread widely and to a lesser extent than fungi and
parasites. Transmission of infection varies, some of which occur as a result of infection from
infected people through droplets and the use of patients' items such as towels or through what is
known as hospital infection, and chronic carriers are considered a source of transmission of the
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disease (2). Respiratory infections that affect humans target the upper and lower respiratory tract,
and lower respiratory infections are the most dangerous because they infect the lungs, bronchi,
and bronchi, causing complications that may have serious consequences when the disease
condition of the infected person develops (3). World Health Organization reports indicate an
increase in death rates annually. Especially in newborn children due to acute respiratory diseases,
especially pneumonia disease, which has led to the death of three million children under the age
of five in developed countries, which is caused by the bacteria Streptococcus pneumoniae. The
number of deaths due to acute respiratory diseases rises to five million in low-income countries
(4). Although the respiratory system has multiple mechanisms to protect it from infections, such
as the hairs that line the nose, the presence of cilia on the surface of the epithelial layer surrounding
it, the mucous material surrounding the nasal cavities and respiratory ducts, the presence of non-
specific antibacterial substances such as lysozyme and interferon, and the quality of respiratory
secretions. In addition to the humoral immune response represented by the work of lymphocytes
and their formation of antibodies to germs and cellular activity represented by the activity of
phagocytic cells (5), However, several factors increase the severity of the germ's infection of the
host, which makes the germs capable of the host's primary defence lines and also contribute to the
destruction of the tissue in which they inhabit, such as gender, weakness or frailty, obesity,
malignant diseases, nerve diseases, and taking immunosuppressive medications, as well as These
germs possess factors that increase the severity of their pathogenicity, directly or indirectly. These
are known as virulence factors, such as capsule, pili, and flagella, which have a role in the germ's
adhesion to the surfaces of the host's cells, It also produces many enzymes by destroying host
tissues, such as the enzymes Hyaluronidase, Coagulase, Lipase, the toxin that kills white blood
cells, pcidin Haemolysins, and others, which are of great importance in causing bacterial
pathogenicity (6). Since their discovery, antibiotics have had a significant impact in reducing
various infection rates. Still, the indiscriminate use of antibiotics in treatment has led to the
emergence of bacterial strains resistant to one or more antibiotics, and this is considered a serious
problem from a therapeutic standpoint (7). This study aimed to Isolating and diagnosing the
bacteria that cause respiratory tract infections, knowing the sensitivity of bacteria to antibiotics,
and studying some important virulence factors related to bacterial pathogenicity.

METHODOLOGY
Collecting samples

Seventy-five samples were collected in the period from 9, May 2022 to 28 November 2022 from
patients visiting the chest and respiratory diseases consultation clinics with and without diabetes,
and the samples were taken using a marked cotton swab from sputum and swabs from the nose,
ears, tonsils and pharynx using sterile and direct cotton swabs. The test was performed in less than
an hour.

Bacterial isolation and identification
Culture specimens

The samples were cultured on enriched media, blood agar and goblet culture, as well as the
differential medium, MacConkey agar, to detect Gram-negative and positive bacteria. The dishes
were incubated at a temperature of 37°C for 24 hours.

Identification of Bacteria
Diagnosis of bacterial species

A number of tests and examinations were performed to ensure the purity of the isolates, based on
cultural phenotypic examinations, microscopic examinations, and biochemical examinations such
as oxidase, catalase, and Imvic test, and the diagnosis was confirmed with the Vitic system.
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Antibiotic resistance

Antibiotic susceptibility testing against respiratory and diagnosed isolates was performed
according to the standard Kirby Bauer Disk method. Seven antibiotics were used according to the
Bauer and Kirby method, as stated in (8).

Detection of Capsule production

As stated in (9). I used the harmful staining method. I mixed a small amount of bacterial growth
taken from a 24-hour-old colony with a drop of necrocin dye spread on a slide by making a smear
with a wooden stick on the edge of another glass slide. I left the slide to dry in the air and examined
it under a microscope. The capsule appears as a white (non-pigmented) halo surrounding the
bacterial cell if it is composed of bacteria.

Adhesion factors

The epithelial cell attachment method was used for this purpose, and oral epithelial cells were
isolated based on what was reported (10) as follows: Epithelial cells were collected from Buccal
Mucosa oral mucosa using a sterile cotton swab and placed in 5 ml of phosphate-buffered saline
(PBS). The epithelial cells were washed three times using a centrifuge at a speed of 3000 rpm for
5 minutes. The sedimented cells were suspended with a PBS solution and used immediately to
conduct an adhesion test. Then, 0.5 ml of a 24-hour-old bacterial culture was added to the same
amount of epithelial cell suspension Epithelial cells were mixed by inverting the tube, then
incubating at a temperature of 37°C for an hour and in a shaking incubator at a speed of 40
rpm/min. 3 The cells were centrifuged and washed four times with phosphate-salt buffer in order
to eliminate bacteria not adhering to the epithelial cells. A small drop of the final suspension of
epithelial cells was placed on a clean glass slide and allowed to dry at room temperature. Then, it
was fixed by heat, stained with a Gram stain, and examined under an oil lens to observe the bacteria
adhered to the epithelial cells.

Detection of B-Lactamase production:

The rapid political iodine method mentioned in (11) was used to investigate the production of the
beta-lactamase enzyme. The process of work included preparing 24-hour-old bacterial cultures
grown on a blood agar medium. Then a number of colonies were transferred using the loop to a
Microtiter plate containing 100 microliters of Penicillin G and mixed well with the solution.
Incubated for 30 minutes at 37°C. Then add 50 pL of starch solution and mix well with the contents
of the hole. Finally, 20 microliters of iodine solution were added, as a dark blue colour was formed
from the reaction of iodine with the starch. The result was considered positive when a rapid colour
change occurred from dark blue to white less than a minute after adding the reagents. The test is
repeated when a positive result appears more than 5 minutes late. The negative control experiment
was conducted following the previous steps but without using bacterial colonies.

Haemolysin production test

The bacterial isolates to be tested for their ability to produce the hemolysin enzyme were grown
on a blood agar medium and then incubated at 37°C for 24 hours. The appearance of a transparent
area of decomposition under and around the colonies indicated a positive result of the test (12).

RESULTS AND DISCUSSION

Sample Collection

The results, as shown in Table (1), showed that the samples taken from different sites of the
respiratory system of the people included in the study that showed bacterial growth were 76% for
people with respiratory tract infections and diabetes, 56% for people with respiratory tract
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infections who did not have diabetes, and 36% for ordinary people. For the control group. The
high incidence of infection in the first group may be due to diabetes, as (13) indicated that
infections in general are more common in patients with diabetes, certain types of pneumonia,
urinary and reproductive tract infections, and others. The increase in the rate of infections not only
reflects a defect in the immune system but also many other causes that may play an important role,
such as vascular dysfunction, nerve dysfunction, and chemically abnormal internal surroundings.
In general, many points of disturbance in the activities of the immune system have been observed.
For example, in white blood cells with nuclei, a lack of attraction to inflammatory cells was
observed, and a defect in phagocytosis and killing of germs inside the cells was observed. The
reason for all of these points may be due to the limited amount of energy available to the cells due
to the lack of insulin. Complement may also be affected in diabetics. Perhaps the reason is due to
the high amount of glucose in the blood serum, which may lead to the addition of a glucose
molecule enzymatically to the third or fourth complement molecule. C4 and C3 (13). We also
notice in Table (1) the appearance of bacterial growth among members of the control group, and
this was confirmed by (14) that the upper respiratory tract contains bacterial species that are
considered normal flora, most of which are Streptococcus species alpha, gamma, and M.
catarrhalis, in addition to the presence of pathogenic bacteria H influenza and pneumonia, which
are common in the region, especially during the cold seasons of the year. He also pointed out that
the spread of bacteria in the upper respiratory tract has an apparent effect on infections of the lower
respiratory tract in cases of immune weakness (15).

Table 1. Rates of respiratory tract infections among people included in the study

Cases covered Sam[_)les with Samples_ that do
By studying NO bacterial growth % | not contain growth | %
(number) Bacterial (number)
People with infections
Respiratory tract and 25 19 76 6 2.4
diabetes
People with infections
Respiratory tracts and more | 25 14 56 11 4.4
People with diabetes
control 25 9 36 16 64

Diagnosis Of Bacterial Isolates

The bacteria were diagnosed based on the phenotypic characteristics and biochemical tests
reported by (16) (9). The diagnosis was confirmed using the Vitic system for members of the
Enterobacteriaceae family and Gram-negative bacteria. API Staph for diagnosing the subspecies
Staphylococcus, as 42 bacterial isolates were diagnosed, distributed among 8 ( 42% belong to the
bacteria Staphylococcus aureus, 3 isolates (15%) belong to the bacteria Staphylococcus
epidermidis, 4 (21)% belong to S. pyogenes, 2 (10)% belong to S. pneumoniae, and 2 (10)% belong
to Viridans Streptococci from samples of people with respiratory tract infections and diabetes. As
for the number of bacterial isolates isolated from people with respiratory tract infections Those
who did not have diabetes. The total number of isolates was 14 bacterial isolates, distributed
among 7 (50)% belonging to S. aureus, 3 (21%) belonging to S. epidermidis, 2 (14)% belonging
to S. pyogenes, 1 (7)% belonging to S. pneumoniae, and 1( 7)% belong to Viridans Streptococci.

While 9 isolates from the genes of healthy people (control group) were identified, they were
divided into 2 (22)% belonging to the bacterium S. aureus, 4 isolates (44%) belonging to the
bacterium S. epidermidis, 2 (22)% belonging to S. pyogenes, and 1 (11)% belonging to
Streptococci Viridans.
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Table 2. Types of bacteria and their percentages isolated from respiratory tract infections of
people included in the study

Viridans
Cases covered Total number of Staphylococcus aureus St:&?élrﬁ?gfsus S. pyogenes S. pneumoniae Streptococei
By studying isolates grou
No % No % No % no % no Y%
People with infections
Respiratory tract 19 8 42 3 21 4 21 2 10 2 10
And with diabetes
People with infections
Respiratory tracts and 14 7 50 3 21 2 14 1 7 1 7
more
People with diabetes
9 2 22 4 44 2 22 - - 1 11
control

Table (2) shows that Staph areas bacteria are the most abundant among the isolated bacterial types,
as they amounted to 17 isolates distributed among 8 (42) %, 7 (50) %, and 2 (22) % for the three
groups included in the study: people with diabetes, people without diabetes. Diabetes and healthy
people are a control group, respectively, and this is similar to many studies, as (17) indicated S.
aureus constituted the highest infection rate, 11.2%, among the bacterial causes of upper
respiratory infections. (18) also indicated that this bacterium is the most widespread of the group
of Gram-positive bacteria that cause various respiratory infections, including pneumonia and
bronchitis. In a study conducted in Taiwan, it was indicated (19) that the rate of infection with this
bacterium reached (53-83). In contrast, it was reported (20) that the rate of infection with
respiratory infections caused by S. aureus constituted a small percentage, not exceeding 9%. The
reason for the significant presence of these bacteria in respiratory tract infections may be due to
their possession of many virulence factors, some of which are located in the cell wall consisting
of glycopeptides such as protein A, teichoic acid, and capsular, Some toxins and enzymes
decompose complex substances such as proteins and fats, as these factors enable them to adhere
to the cells lining the respiratory canal, penetrate the body's tissues, and also resist the process of
phagocytosis, in addition to the coexistence of these bacteria naturally on the respiratory passages,
mucous membranes, and skin (21).

While the bacteria S. epidermidis came in second place, the infection rate reached 3 (15)%, 3
(21)%, and 4 (44)%, respectively, among the bacterial causes of respiratory tract infections in the
people included in the study, people without diabetes and people Healthy control group and
straight. These results were an approach to what was found (22), as the percentage of infection
with S. epidermidis was among the bacterial causes of respiratory diseases, and studies indicate
its importance in respiratory infections because it is considered a natural flora, but sometimes it
may lead to disease, especially in people who complain of weakness in the body's defence
mechanism, especially in the stage of maturity or old age (23). The results did not agree with the
findings of (24) regarding the incidence of respiratory infections resulting from pneumonia
bacteria. k is estimated at (19%), (25) pointed out that this bacterium is one of the natural, transient
flora found on the human body, and in addition to its scavenger existence in the nasopharynx and
intestinal tract, it represents one of the types of opportunistic pathogens as it accompanies elderly
patients, those who suffer from weak immune systems, alcoholics, diabetics, and other patients.
Chronic pulmonary insufficiency is one of the bacteria that causes increasing complications in
AIDS patients. (26) also pointed out that this bacteria possess a number of virulence factors that
are involved in its pathogenesis, including capsular antigens and adhesion factors represented by
cilia, and the production of endotoxins such as lipopolysaccharide, as well as resistance to
influence Killer for serum and iron acquisition system. S. pyogenes and Viridans Streptococci
ranked third, with the infection rate reaching 4 (21) %, 2 (14) %, and 2 (22) %, respectively, for S.
pyvogenes bacteria, which are among the bacterial causes of respiratory tract infections in the
people included in the study. People without diabetes, people with diabetes, and healthy people
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were the control group, respectively. The isolation rates of Viridans Streptococci were 2 (10)%, 1
(7)%, and 1 (11)%, respectively, for people without diabetes, people with diabetes, and healthy
people, the control group. Our results were similar to the findings of (27), who found that these
two types constituted an infection rate of 7.1% and 7.1%, respectively. In contrast, the results were
lower than those found by (28), who found that the S. pyogenes bacteria were among patients with
respiratory tract infections. The results were also consistent with (28) who isolated the S. pyogenes
bacterium (17%) from patients with respiratory infections. Many studies have shown that the
bacteria rarely infect the respiratory system in ordinary people, but their prevalence increases in
patients with Chronic diseases and patients taking immunosuppressive medicatim, (30) also
pointed out that these bacteria are among the most dangerous opportunistic pathogens because
they possess many virulence factors such as enzymes and toxins, which have a high ability to
adhere to the mucous membranes of respiratory epithelial tissues and have few nutritional
requirements in addition to possessing many antibiotic resistance mechanisms.

And bacteria S. pneumoniae came in last place, constituting 2(10) % and 1(7) %. The subjects
included in the study were distributed as follows: people with diabetes and people without
diabetes. As (31) pointed out, the use of immunosuppressive drugs and antibiotics for various
diseases may lead to an increase in opportunistic S. pneumoniae infections caused by the
Enterobacteriaceae family, among which it is noted from the results above that there is a difference
in the rates of infection with bacterial causes and their numbers among the people included in the
study. An increase in the rates of bacteria causing opportunistic respiratory tract infections has also
been observed in people with diabetes compared to people without diabetes. The reason for this is
due to the increased susceptibility of the host to infections as a result of reduced lymphocyte
activity and neutrophil dysfunction, with failure to attract inflammatory cells and dysfunction
chemotaxis. These results were similar to what he found, indicating that there were some
differences in the proportions of pathogens isolated from people with and without diabetes, as the
percentage of S. pneumoniae doubled to 99.2% isolated from people with diabetes. In comparison,
it reached 41.2% among people without diabetes, and this is what was recorded in our study. These
results were consistent with the findings of (32), who found that all isolates belonging to
Streptomyces bacteria contained the capsule. The results are also consistent with what was
reported by (32), who confirmed that predatory strains contain amphipods in the capsule, (33)
indicated that Streptomyces contain a capsule of hyaluronic acid, which plays a significant role in
the bacteria's resistance to the phagocytosis process. The results were inconsistent with (34), which
found that 37% of'its S. aureus isolates contained the capsule. Meanwhile, (34) indicated that most
of the strains of S. aureus contain the outer wall of a mucous layer called a capsule or
polysaccharide, which enables these bacteria to resist the process of phagocytosis. As confirmed
(35) Staph. The epidermis produces a substance that most strains produce, a slime substance (gel)
composed of polysaccharides that help them avoid the defences of the host present in the capsule.

Detection of Virulence factors
capsule production

The results shown in Table (3) showed that 29 isolates contained the capsule out of a total of 42
isolates, as 12 (70) % of them were S. aureus and 8(80%) for Staph bacteria. the epidermis, while
S. pyogenes bacteria showed 4 (50) %, while 2 isolates (22.7%) were from Viridans Streptococci
group bacteria.

These results were consistent with the findings of (36), who found that all isolates belonging to S.
pyogenes and other species of Streptococcus contain the capsule. As (37) indicated, the possession
of S. pyogenes. S on a hyaluronic acid capsule, and pneumonia S. on a polysaccharide capsule,
which plays a significant role in the bacteria's resistance to the phagocytosis process, while the
results were not consistent with (38), which found that 37% of its isolates belonging to S. aureus.
Container on wallet, while (39) indicated that most of the strains of S. aureus contain the outer
wall of a mucous layer called a capsule or polysaccharide, which enables these bacteria to resist
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the process of phagocytosis. (40) also confirmed that most S. epidermidis strains produced a
Goldman and Green slime (gel) composed of polysaccharides that helped them evade the host's

defences.

Table 3. Percentages of some factors associated with the pathogenicity of the bacteria under

study
Capsule adhesion Enzyme
psul With cells | Hemolysine | production
- production S '
no Bacterial isolates no Number Epithelial production B
% & Number Number&% | Number &
’ and% %
1 Staphylococcus aureus 7 12(70%) 15(88%) 13 (%76) 5(29%)
2 | Staphylococcus epidermidis 0 8 (80)% 6 (60% ) - 6(60%)
3 S. pyogenes 8 4 (50) % 5(62.5%) 3(37.5%) 4 (50) %
4 S. pneumoniae 4 3(5)% 3(75%) 2(50%) 3(75 %
5 Streptocgﬁf{:g"“dans 3 2(66.6)% | 2(66.6%) 3(100%) 10 33)%

Detection Adhesion Factors in Bacteria

The ability of the bacterial isolates under study to adhere to the epithelial cells lining the mouth
was investigated. The results showed a difference in the percentages of adhesion to epithelial cells
between the bacterial species in Table (3). It was found that S. aureus had an 88% ability to adhere
to epithelial cells. While the isolates of S. pneumoniae bacteria showed the ability of S.
pneumoniae bacteria to adhere to epithelial cells at a rate of 75%, these results were close to the
findings of (41), which found that S. pneumoniae showed the ability to adhere to epithelial cells
at a rate of 72%. (42) pointed out that Gram-positive bacteria are characterized by the fact that
their adhesive factors are represented by polysaccharide adhesions, from which the cell wall and
capsule are composed. Teichoic acid, which is considered one of the components of the wall in
Gram-positive bacteria, also acts as an adhesive agent. Ali, as confirmed (43), that the S.
pneumoniae bacterium possesses many virulence factors that contribute to its pathogenicity, such
as the capsule and the M protein, which helps in confronting the bacteria for the phagocytosis
process and works to facilitate the adhesion and colonization of the bacteria to the upper
respiratory system, Meanwhile, (44) indicated the presence of S. pneumoniae and S. aureus
fibronectin-binding proteins are believed to be receptors for fibronectin, which is a complex, high-
molecular-weight glycoprotein compound found in various body fluids, plasma, and the surfaces
of cells lining the mouth.

Haemolysin Production Test

The results in Table (3) showed that 18 isolates had a positive outcome for haemolysis production.
It was distributed among 13 (76)% S. aureus bacteria, 3 (37.5)% S. pyogenes bacteria, 3 (37.5)%
and S. pneumoniae gave 2 (50)% positive test results. In contrast, isolates of group Viridans
Streptococci bacteria were observed to produce hemolysin at a rate of 100%. This study was
identical to the findings of (45), who found that all S. preumoniae, S. pyogenes, and Viridans
Streptococci hemolyzed the blood by 37% and 74%. At the same time, no isolate of the S.
epidermidis bacteria gave any positive result for the hemolysin production test. The results
regarding his isolates of S. aureus bacteria were 42% producing the hemolysin enzyme, meaning
a positive outcome for testing hemolysin production. The results were also contrary to the findings
of (46) that two isolates of S. epidermidis bacteria. It has shown the ability to produce the
hemolytic enzyme Haemolysin.

Production Of Beta-Lactamase Enzymes

From observing Table (3), we find that 26 isolates showed a positive test result out of 42 bacterial
isolates, distributed among 12 (70.5)% of the S. aureus isolates and 6 (60)% of the S. epidermidis
isolates showed a positive test result, and 4 (50) showed a positive result for the test. % of S.
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pyogenes bacteria were capable of producing beta-lactamase enzymes. As for S. pneumoniae
bacteria, 3 (75)% of them were positive for beta-lactamase enzymes, while 1 (33)% of the Viridans
Streptococci group bacteria produced them. These results were similar to the findings of (47), who
found that their isolates belonging to S. epidermidis bacteria could produce beta-lactamase
enzymes at a rate of 71%. At the same time, we agree with them regarding their isolates belonging
to S. aureus, which produced beta-lactamase enzymes at a rate of 71%. Also, the results of this
study were not consistent with what (48) stated, as each of the S. aureus produced beta-lactamase
enzymes at a rate of 14.1%.

Antibiotic Sensitivity Test

Table 4 shows the percentages of resistance to Gram-positive bacterial isolates isolated from
respiratory tract infections in the people included in the study. The results showed that the bacteria
S. pyogenes and S. pneumoniae showed complete resistance to the antibiotic Apmicillin, and these
results were identical to what was found here. (49) Its isolates belonging to S. pyogenes were
utterly resistant to this antibiotic, as shown by (50) that the resistance rate of S. pyogenes bacteria
to this antibiotic was 100%, while the resistance rate of its isolates belonging to S. pneumoniae
was, As for the antibiotics of the Aminoglycosides group, which included the antibiotics Amikacin
and Streptomycin, their resistance rates were 5 (29)% and 100%, respectively. We note that there
is a difference in the antibiotics of this group in terms of their effect on the isolates under study,
while our study did not agree with what we found. (51) We found that its isolates were 45.5%
resistant to Streptomycin. The results also showed that our isolates showed weak resistance to
Amikacin for both S.pyogenes , S. epidermidis, S. pyogenes, and S. pneumoniae, and they were
29%, 20%, 25%, 25%, and 33.3%, respectively. While the Viridans Streptococci group showed
complete sensitivity to this antibiotic This is close to what was found by (52) since the isolates
belong to S. aureus, which was 100% resistant to this antibiotic, while its isolates showed S.
epidermidis is completely sensitive to this antibiotic. These antibodies inhibit protein synthesis
inside the cell because of their ability to bind to the small subunit of the ribosome (305), leading
to a misreading of the mRNA codes, which results in the production of unnecessary proteins that
have a fatal effect on the bacterial cell (53).

Resistance to anti-aminoglycosides has been increasing significantly in recent paragraphs. This
resistance is the result of the production of enzymes by resistant bacteria that modify the drug and
thus lose its effectiveness, or it comes as a result of the loss of some outer membrane proteins,
which is said to be the permeability of the antibiotic into the cell. Bacteria can also resist these.
The group of antibodies occurs through a change in the subunit of the ribosomal 308 to which the
antigen binds. This change leads to a reduction in the affinity of the antigen to it and thus to
resistance of the bacterial cell (54). Referring to Table (4), it is clear that the isolates from this
study showed feeble resistance to the Quinolones group antibiotics represented by Ciprofloxacin,
as the resistance rate reached S. aureus and S. pyogenes by referring to Table (4), it is clear that
the isolates from this study showed feeble resistance to the Quinolones group antibiotics
represented by Ciprofloxacin. The resistance rate of S. aureus and S pyogenes bacteria was 7.41%
and 112.5%, respectively. While S. epidermidis, K. pneumonia, and Viridans Streptococci bacteria
showed complete sensitivity to this antibiotic. This result was consistent with the findings of (55),
which showed that S. aureus and S. pyogenes showed weak resistance to this antibiotic, amounting
t0 9.9% and 20%, respectively. While the results of our study did not agree with the findings, she
resisted her isolation due to the S. aureus, this antibiotic is Ciprofloxacin at a rate of 16%, which
resisted the isolation of the S. aureus this antibiotic by 16%. The reason for the sensitivity of
bacteria to this antibiotic may be attributed to the fact that the isolates did not develop high
resistance to this antibiotic due to its limited use in the country and because it is a broad-spectrum
antibiotic (56). This antibiotic also works to inhibit the action of the DNA gyrase enzyme, which
is responsible for uncoiling the DNA helix and ensures their separation during the process of DNA
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cloning and on S. pneumoniae and S. epidermis, respectively, while both Streptococci and Viridans
bacteria showed complete sensitivity to this antibiotic (56).

Gram-positive bacteria resist quinolone antibiotics by changing the target of the antigen, DNA
gyrase or Topoisomerase IV, depending on the structure of the quinolone, which is the most
common mechanism, as a number of studies have proven that mutations lead to changes in the
composition of the antigen's binding site, its charge, or both. This affects the binding of quinolone
to the enzyme DNA gyrase, and mutations in the genes encoding the enzyme Topoisomerase [V
lead to resistance to quinolone, as in S. aureus bacteria (57). As for the antibiotic Chloramphenicol,
the isolates under study showed weak resistance to it at rates of 29%, 3.75%, 25%, and 25%,
distributed among Staphylococcus aureus Staphylococcus epidermidis, S. pyogenes, and K.
pneumonia, respectively. While the bacteria of the Viridans Streptococci group showed complete
sensitivity, these results were close to what was found by (58) in terms of the weak resistance
shown by his isolates, as their resistance rate to this antibiotic reached 25%. In contrast, S.
epidermidis showed complete sensitivity to this antibiotic. It was contrary to the findings of (59),
which found that both S. epidermis and S. pyogenes bacteria showed high resistance to this
antibiotic, 76.2%, 93.3%, and 100%, respectively.

It is noted from the results of this study that there was a significant decrease in the resistance of
the isolates under study to the antibiotic Chloramphenicol. This may be due to the scarcity of use
of this antibiotic in treating respiratory tract infections and other infections in view of the side
complications, as the resistance rate decreased from 33.8% in (60) to 13.33% in (61). The results
of this study showed that the isolates under study were resistant to the antibiotic Rifampicin, as it
was found that the rate of resistance to each of the bacteria S. pneumoniae and S. pyogenes, S.
epidermidis, S. aureus, Viridans and Streptococci reached 58.8%, 70%, 25%, 75% and 33.3%,
respectively. The results of this study were not consistent with (58), as the resistance rate of their
isolates to this antibiotic reached 80% and 71%, respectively. The method of resistance to anti-
rifampicin is through chromosomal mutations that lead to changes in the target site of the DNA-
dependent RNA polymerase, which causes the inability of anti-rifampicin to bind to this enzyme,
as in staphylococcal bacteria (62). The results showed that the rate of resistance to the macrolide
antibiotics represented by Erythromycin is 29%, 90%, 16.6%, 75%, and 66.6% for each of S.
pneumoniae and S. pyogenes S. epidermidis, S. aureus and Streptococci viridans, respectively.
These results are not consistent with the findings of (63), where the rate of resistance to pyogenes
and S. aureus 75% and 40%, respectively, while the results were inconsistent with what (64) found
that it was 86% and 33% S. epidermidis and S. aureus and, respectively, to Erythromycin.
Resistance to this group of antibiotics occurs by changing the target site of the antigen binding to
the ribosome, which leads to reduced binding of the antigen. Resistance can also be mediated by
the production of enzymes that work to esterify the antibiotic, such as the erythromycin esterase
enzyme (65).

Table 4. Percentages of resistance of isolated types of respiratory tract infections to some antibiotics

Bacterial NO Amikaci ?]:ri?rt]o Erythromy | Ciproflox | Chloramph | Rifampici | Ampicillin
isolates n(%) (yo %) cin(%) acin(%) enicol(%) n(%) (%)
0
0, 0,
2&":22;"0"0““5 17 | 5% | gange | 5@ | 7106y | 520%) | 10(58.8%) | 12(70.5%)
Staphylococcus 0 0 0 0 0 0
epidermidis 10 2(20%) | 9(90%) 9(90%) 0 3(75%) 7(70%) 8(80%)
S. pyogenes 8 2(25%) | 6(75%) 1(16.6%) 1(12.5)% 5(25%) 2(25%) 8(100%)
S. pneumoniae 4 1(25%) | 1(25%) 3(75%) 0 1(25%) 3(75%) 4(100%)
Viridans
Streptococci 3 1(33.3%) | 2(66%) | 2(66.6%) 0 0 1(33.3%) | 2(66.6%)
group
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CONCLUSION

The results of our study showed that the most common types of respiratory infections were the
bacterial species Staphylococcus aureus, Staphylococcus epidermidis S. pyogenes S. pneumoniae and
Viridans Streptococci group. S. aureus was the most isolated in this study. Diabetes mellitus has a
role in increasing the incidence of respiratory infections. Bacterial isolates possess many virulence
factors that enhance their ability to cause pathogenicity, including the production of hemolysin, the
production of the beta-lactamase enzyme, and their possession of a preservative and the ability to
adhere to the epithelial cells lining the respiratory infections. They have shown multiple resistance to
the antibiotics used.
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