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Abstract

Background: Tonsillitis is an inflammation of the tonsils, often spreading to
the adenoids and lingual tonsils. It is influenced by immune and genetic
factors. This study aimed to evaluate the gene expression of Heat Shock Factor
1(HSF1), a protein that regulates cellular responses to stress, especially heat
stress, and to measure the concentration of epithelial-derived neutrophil-
activating protein-78, a chemokine involved in neutrophil activation and
recruitment during inflammation. The study also sought to explore the
relationship between these molecules and their roles in inflammation and
stress responses. Additionally, it aimed to isolate bacterial species responsible
for tonsillitis and assess their ability to form biofilms.

Patients and Methods: Sixty blood samples from tonsillitis patients and 30
from healthy individuals were collected, along with 200 throat swabs from
patients, between December 2023 and March 2024. Blood samples were
processed for ELISA to quantify ENA-78 and for RNA extraction to analyze
HSF1 gene expression. Bacterial cultures were grown on Congo Red Agar to
detect biofilm production.

Results: Out of 120 positive cultures, 70% were Gram positive, 23% were
Gram negative, and 7% mixed. ENA-78 levels were significantly higher in
patients (619.2+123.4) than in controls (490.1£145.8) pg/mL (P<0.0001)
HSF1 gene expression was also significantly elevated in patients (9.913) (P-
0.0001).

Conclusion: Gram positive bacteria, particularly Staphylococcus aureus,
were the predominant biofilm producers, while Escherichia coli was common
among Gram-negative isolates. Significant differences in ENA-78 levels and
HSF1 expression suggest their potential as diagnostic markers and targets for
immune - based therapies.

Keywords: Tonsillitis, ENA-78, HSF1, Biofilm formation.

Tonsillitis is the inflammation of the tonsils, which typically spreads to the adenoid and lingual tonsils.
The tonsils are part of Waldeyer's ring, which consists of lymphatic tissue (1). The tonsil is an
autonomous organ composed of Mucosal-Associated Lymphoid Tissue (MALT), As the initial line
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of defense against invading infections, the tonsil
has the ability to selectively modulate
immunological responses throughout the body

).

The palatine tonsil, situated near the pharyngeal
opening, is a suitable location for exposure to
foreign substances, including bacteria and
viruses, and their subsequent transfer to
lymphoid cells. The immune system depends on
the creation of lymphoid cells, such as T and B
cells, which is continuously stimulated by
healthy palatine tonsils (3). Although it affects
people of all ages and genders, school-aged
children are especially more likely to experience
this, particularly during the fall and winter
months. A tonsillar infection may be
hypertrophic, recurring, chronic, or acute (4).
The inflammation of the palatine tonsils,

known as tonsillitis, is brought on by bacteria,
viruses and other immunologic causes (5).
Although tonsillitis is typically treated
symptomatically with good clinical outcomes,
complications such as, rheumatic fever,
abscesses, acute glomerulonephritis, and scarlet
fever, can arise due to the fact that many
organisms inhabit the oropharynx, including
Streptococcus  pyogenes,  Staphylococcus
aureus, Hemophilus influenza, and
Streptococcus pneumoniae (6). Tonsillitis refers
to a variety of infectious and inflammatory
disorders that can be bacterial or viral. Since
most viral tonsillitis episodes resolve on their
own, it is crucial to distinguish between the two
etiologies for treatment purposes. Nonetheless,
bacterial tonsillitis patients can benefit from
treatment by experiencing a shorter illness
duration and fewer sequelae (7). In healthy
tissue, epithelial cells are the crucial source of
the CXC chemokine, well-known as epithelial
cell-derived neutrophil-activating peptide 78
(ENA-78). In inflammatory tissue, however,
inflammatory cells that penetrate the submucosa
are the most significant cellular source of this
chemokine. The body's initial line of defense,
neutrophils, respond swiftly to invading
microorganisms and tissue injury (8). This
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chemokine is composed of 78 amino acids and
comprises four cysteines; it seems to be a
homologue of IL-8 (9).

Most tissue and cell types express Heat Shock
Factor 1, a key transcription factor that is
activated by heat. It is dormant when no stimuli
are present (10) .An increase in temperature is
necessary for HSF1 activation because heat
separates the HSF1 inhibitory complex in the
cytosolic compartment and creates a DNA-
binding competent homotrimer complex (11).

The current study aimed to study gene

expression variation of Heat Shock Factorl, to
estimate the concentration of epithelial-derived
neutrophil- activating protein- 78 in patients
compared to healthy individuals, and to isolate
bacterial species causing bacterial tonsillitis and
producing biofilm.

Patients and Methods

Study design: This study is a cross-sectional
study at Tikrit Teaching Hospital. Swab samples
were obtained from patients admitted to the ear,
nose, and throat unit at Tikrit Teaching Hospital,
in Salah AL Din Governorate between
December 2022 to March 2023. Patients were
divided into two groups: acute infection into 32
and chronic infection 88.

Swabs were removed from the tonsil surface
without touching any neighboring surfaces, and
all samples were collected in a way that
prevented contamination. The swabs were then
closed immediately until transferred to the
microbiology laboratory of Tikrit Teaching
Hospital and cultured on various media for 24
hours at 37 °C, followed by Gram staining and
biochemical tests for bacterial identification.
Transport media were utilized for delayed cases
(12).

Detection of biofilm-producing bacteria:
Congo red agar plates were prepared, inoculated
with the bacterial isolates, and then incubated in
an incubator at 37°C for 24-48 hours. After
incubation, the color of the growing bacterial
colonies was observed, with black colonies
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indicating that they were biofilm producers. Red
colonies did not produce biofilms (13).

Immunological and genetic evaluation: For
immunological and molecular detection, five
milliliters of venous blood were obtained from
each patient and control individual's, transferred
into a gel tube, centrifuged at 4500 rpm for 8
minutes, and the serum was collected in sterile
Eppendorf tubes in two copies and kept frozen at
-20 °C for ELISA testing to limit the level of
ENA-78, using the ENA-78 ELISA kit made by
Sun Long (China). Additionally, 250 ml of whole
blood was added to Eppindr of tube containing
750 pl of TransZol and mixed well to use for gene
expression variation, The primers were designed

Diyala Journal of Medicine

specifically for this study (F:
ATCTTCCGTGGACACCCTCT, R: GCTACG
CTGA GGCACTTTTC)

Gene expression analysis: After collecting the
blood sample, 250 microliters were combined
with 750 microliters of Trizol. RNA was
extracted from Trizol-preserved whole blood
samples from 30 control subjects and 60
tonsillitis patients. The mRNA was extracted
using the Transzol up Plus RNA kit from TRANS
Company(china). To measure gene expression
using the two-step gPCR technique, during the
two-step thermal cycling, single strands of RNA
were converted into complementary strands of
cDNA using the Easyscript First-Strand cDNA
Synthesis Diagnostic Kit prepared by TRANS
Company. At Tikrit University, College of
science, Department of Biology-Molecular
Laboratory, the RT-gPCR reaction was
performed. the reaction mixture was prepared
using Biolab's Luna® Universal g°PCR Master
Mix extraction Kit.

Statistical analysis

Microsoft Excel 2010 and the statistical program
for social science (SPSS) version 23 and ROC
curve were used to gather, compile, analyze, and
present the data. When means and standard
deviation data were analyzed using the t-test, a
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P-value of 0.05 was deemed significant. The Act
value and the AAct value were utilized to perform
statistical evaluations during gPCR, and to
determine the relative fold change in gene
expression of the sample.

Results

Distribution patterns of tonsillitis based on
infection type: A total of 120 swab specimens
were obtained for the current investigation from
patients with tonsillitis of both genders in various
age groups between December 2023 and March
2024. Additionally, blood samples were taken
from both healthy individuals and those who were
sick.

Acute and chronic tonsillitis were separated into
two categories based on the specialist doctor's
assessment, with  varying numbers and
percentages. As seen in Figure 1, the majority of
tonsillitis  patients with chronic infection,
88(73.3%), emerged first, followed by acute
infection 32(26.6%).

80 1
60 1
a0
20 4 I

Chronic 88{73,30)

Acute 32{26.60%)

Figure 1. Distribution of Tonsillitis cases according to type
of infection.

Gender differences in tonsillitis incidence: The
distribution of patients in this study, according to
their gender, was as follows: male (115) and
female (85). These sample size represent the
number of people from each gender who were
tested or diagnosed with tonsillitis in our study
and showed that males were more likely than
females to have tonsillitis, as shown in Figure 2.

15
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Figure 2. Distribution of tonsillitis cases according to
gender.

Distribution of tonsillitis cases according to
age: Patients were divided into four age
categories: The group from 1 to 10 years had the
highest infection rate at 48%. This indicates that
nearly half of the patients in this group were
affected by the infection. The infection rate for
the 11-20-year-old group was 33%, which is
lower than that of the 1-10-year-old age group
but still represents a significant proportion of
patients. The 21-30 years group had an infection
rate of 13%, which is much lower than both of the
younger groups, indicating that fewer patients in
this age range were infected. The infection rate of
group 31- 40 years was 7%, which is lower than
all groups, as shown in Figure 3.

40"‘&'|

1-10years 11-20vyears 21-30years 31-40 years

Figure 3. Distribution of Tonsillitis cases according to the
Age.

Bacterial isolation and identification:
Biochemical tests and culture characteristics were
used to diagnose the bacterial isolates. The Vitek
2 technique was also used to diagnose several
isolates at the species level. Culture was the major
method used to characterize the bacterial isolates.
All of the isolated bacteria were then subjected to
morphological, microscopic, and biochemical
testing using blood agar, Mannitol salt agar,
MacConkey, Eosin Methylene Blue agar, and
Gram stain (14).

According to the bacteriological study, numerous
bacteria were found in the tonsil swabs of patients
who were examined; of these, 70% were found to
be Gram positive, 28% to be Gram negative, and
7% to be mixed growth. The Gram-positive
bacteria were Staphylococcus aureus and
Streptococcus pyogenes, while the Gram negative
were Esherichia coli, Klepsiella Pneumoniae, and
Seratia fonticola. The results revealed a
predominance of Gram-positive bacteria, with the
most common isolates being S.aureus and
S.pyogenes, there was also a significant presences
of Gram-negative bacteria, with E.coli and
K.pneumoniae being the most notable pathogens,
as shown in Figure 4.

: nﬂn

SUreUs Spyogenes Kprumonis §fonticol

Figure 4. Bacterial species isolated from tonsil swabs.

Biofilm Formation of Bacterial Isolates: As
shown in Figure 5, the study demonstrated that
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S. aureus isolates were biofilm producers at a
percentage of 38 (79%), S. pyogens at 25 (70%),
E. coli at 8 (62), K. pnemoniae at 7 (58%), while
S. fonticola was at 0 (0%). The ability of 114
isolates to produce biofilm was examined, as
shown in Table 1. The results indicate that S.
aureus, S. pyogenes, E. coli, and K. pneumoniae
all exhibit varying abilities to produce biofilms,
with S. aureus and S. pyogenes being the most
prominent biofilm producers. Conversely, S.
fonticola does not produce biofilms under the
tested conditions, which might have implications
for its role in infections. These findings highlight
the potential importance of biofilm formation in
the pathogenicity and persistence of certain
bacterial species.

B

Figure 5. Biofilm production on Congo red agar:
A: Positive result, B: Negative result.

Table 1. Comparative Analysis of H. pylori Infection in Benign and Malignant Lesions. N.S.: not significant (p > 0.05).

Bacteria Positive to biofilm Negative to Characteristic of the
production biofilm participants
production
S.aureus 12(25%) 38(75%) 88 chronic and 26 acute
S.pyogenes 11(30%) 25(70%)
E.coli 5(38%) 8(62%)
K.pnemoniae 5(41%) 7(58%)
S.fonticola 3(100%) 0(0%)
ENA-?S levels fgr tracking inflamr_nat.ory p = 0.0001
signals from epithelial cells: The findings 10004 —
demonstrated a notable difference in ENA-78 B
levels between patients and control % 800+
individuals. The Mean +SD were (619.2 + H e e00d T
123.4) and (490.1 £ 1458) pg/mL s ’:E
respectively, as shown in Figure 6, which = £ 400-
visually presents this difference in the form of S J_
a box plot, where the patients group has a 2 2007
higher average ENA-78 level than the control 0

group, with variation shown by the error bars. Patients Control

Figure 6. The level of ENA-78 in patients and in healthy
people.
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The expression of HSF1: Figure 7, Table 2,
and ROC curve (Figure 8) demonstrate that
the variation reaches a significant value when
comparing the gene expression data between
the patient and healthy groups (9.913). The
values of ACT (mean + SD) were (-
0.7615+0.452) (7.975%4.342), respectively.
These were the Roc curve readings (AUC -
0.9607) (sensitivity% - 93.33)
(specificity%-85.56), (P-0.0001).

The variation reaching a significant value
refers to a notable difference in the gene
expression data when comparing the patient

Table 2. Expression of HSF1 in patients and control.
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group to the healthy group, the P value indicates
statistically significant results, meaning the observed
differences are highly unlikely to have occurred by
chance. ACT refers to the difference in the threshold
cycle between the target gene and a reference gene
(GAPDH) in the PCR analysis. This indicates that
the patients show a lower CT value compared to the
healthy group, suggesting a higher expression of the
gene in patients compared to healthy individuals, a
lower CT value typically corresponds to higher gene
expression.

Gene ACT of patients ACT of control P value Expression fold
(mean * SD) (meanz SD) (2744t
HSF1 -0.7615+ 0.452 7.975% 4.342 0.001 9.913
<0.0001 ROC of HSF1 gene
100-
20= |
—— 80—
8 =3
>
o 4§ 60
9 10 = AUC= 0.9607
o g 407 Specificity% = 85.56
n n Sensitivity% = 93.33
T 20+ Cut off: >2.985
Y= ) p- value: 0.0001
o Jd.. ... T
— 0 I_ Y T T T T 1
®) 0O 20 40 60 80 100
d 100% - Specificity%
-10 I I Figure 8. ROC curve of HSF1.
Patients  Contrrol

Figure 7. Relative expression levels of HSF1 in patients
compared with controls, ACT = Delta cycle threshold.

Discussion

This study separated patients into two types of
infection. The high percentage of tonsillitis appeared
with chronic tonsillitis. This study differed from a
study by (14), which revealed that the proportion of
acute infections was higher than that of chronic
infections. The synthesis of [-lactamase and
resistance in numerous organisms resulted in failed
medical therapy and chronic or recurrent forms of
tonsillitis. The influence of various types of food
kinds is one of the risk factors for chronic tonsillitis
since children often eat artificial sweeteners with a
lot of preservatives and neglect their dental hygiene
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(15).

This study showed that males had a higher
prevalence of infection compared to females.
This finding is consistent with previous
studies by (16, 17). Theoretically, gender
differences in disease have been linked to
genetic, biochemical, environmental, or
psychosocial factors %1, Males are more likely
to be exposed to infectious microorganisms
and come into contact with ill individuals due
to their environmental interactions (18),
Woman have higher immune response to self
and foreign antigens than men, resulting in
gender disparities in autoimmunity and
infectious disease. Males are more prone to
bacterial infections than females, both in
animals and humans (19).

This study separated patients into four age
groups. The highest percentage of infection
appeared in 1-10 age group. These findings
were similar to other research, which has
found that the majority of tonsillitis patients
were children (5). Children increased activity
at this age may enhance their susceptibility to
infection compared to other age groups. In
addition, this is the school age when children
mingle and speak in the classroom (20). In
children, the immune system is still
developing to recognize and protect against
germ. However, in adolescents and adults, the
immune system quickly recognizes and
attacks germs (21).

The bacteriological study revealed the
presence of various bacteria in the tonsil
swabs of the examined patients, illustrating
that Gram-positive bacteria are the most
common cause of bacterial tonsillitis. S.
aureus was frequently found, followed by S.
pyogenes. This result is similar to a study done
by (22); gram-positive bacteria are the most
common and most virulent cause of tonsillitis.
They can also live as normal colonies on the
skin and in other oral cavities, so that they may
be more numerous than the Gram-negative
bacteria (23)

Biofilm production by bacteria is highly
relevant to  tonsillitis, a  condition
characterized by inflammation of the tonsils,
as it significantly impacts both the
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pathogenesis and treatment of the disease. The
biofilm matrix, which is made up of extracellular
polymeric substances (EPS), is essential for
shielding bacteria from environmental stresses. It
functions as an effective diffusion barrier, preventing
dangerous substances from entering the biofilm (24)
The host's immune system, antibiotics resistance,
and other environmental factors have made bacterial
biofilms a significant contributor to global health
issues; the persistence of bacteria in biofilms can
complicate the effectiveness of standard antibiotics.
Antibiotics often struggle to penetrate the biofilm,
and bacteria within it may have a slower growth rate,
reducing the antibiotics' efficacy. In some cases, the
biofilm can even cause bacteria to become more
tolerant to the antibiotic treatment, leading to
treatment failure or relapse of the infection (25, 26).
A research (27) pointed out that a S.aureus is one of
the most gram-positive bacteria forming biofilms,
while another study (28) mentioned that E.coli is the
most gram-negative bacteria forming biofilms,
which agrees with our current study. Researchers'
(29) showed that S.aureus and E.coli bacteria have
the ability to form biofilms in tonsillitis patients, and
this result similar to our current study, This is
because of the crypt tissue structure and direct,
repetitive  exposure to respiratory bacterial
pathogens, such as S.aureus, which cause chronic
infections in the upper respiratory tract, including
chronic tonsillitis, the tonsillar tissue and adenoids
are prone to biofilm formation. Therefore,
understanding biofilm production is crucial for
improving the treatment of tonsillitis. Strategies to
disrupt biofilms or develop drugs that can penetrate
biofilm layers are areas of active research and could
significantly enhance treatment outcomes, reducing
the chances of chronic or recurrent infections and
minimizing the need for frequent or prolonged
antibiotic use.

Inflammation-activating  peptide-78, a CXC
chemokine, is produced by epithelial cells and
attracts neutrophils (30).

The CXCL5 gene encodes, the inflammatory CXC
chemokine ENA-78, and many inflammatory disease
have elevated amounts of this chemokine (8). ENA-
78 is involved in leukocyte recruitment and
activation in autoimmune illnesses and inflammatory
diseases. It can speed up the exodus of monocytes
and macrophages and granulocyte from the
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bloodstream through the endothelium, this can
lead to a significant increase in chronic
inflammation (31). An elevated ENA-78
gradient in the blood leads to increased
accumulation of neutrophils surrounding the
lesions, and generating severe clinical
symptoms (32).

There was a substantial difference in the
relative expression of HSF1 between patients
and healthy individuals (-0.7615+0.452)
(7.975+4.342), respectively, (p-0.0001), as
shown in Figure 7 and ROC curve (Figure 8).
Numerous studies have shown that changes in
HSF1 function impact protein homeostasis
and are strongly linked to disease. HSF1 is a
member of the heat shock factor (HSF) family,
which is activated under a variety of stressors
and subsequently causes the upregulation of
heat shock genes such as Hsp27 (33)° The
majority of tissues and cell types
constitutively express HSF1, which has been
shown to support the immune system's proper
function (34). A basic and well- preserved
cellular mechanism, the stress response, is also
referred to as heat shock gene expression,
shielding organisms from a variety of physical
and chemical stresses, such as high
temperatures, heavy metals, oxidants, and
toxins, as well as bacterial and viral infections,
is crucial. Anti-inflammatory prostaglandins
and the high temperatures found in fever and
inflammatory tissues can both cause HSF1
(35).

One important metabolic mechanism that
influences the resolution of inflammation,
particularly in situations involving proteotoxic
stress, is the heat shock response. Heat shock
transcription factor 1, which is necessary for
the expression of heat shock proteins and other
chaperones, mediates this potent anti-
inflammatory mechanism (36). Similar effects
are seen in microbes, where HSF1 activation
causes an increase in HSPs in response to
stress or injury. The association between ENA
78 and HSF1 in tonsillitis may indicate that
elevated ENA- 78 levels may lead to an
increased inflammatory response in immune
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cells, which may stimulate increased expression of
HSF1, furthermore, HSF1 may play a role in
regulating the immune response against pathogens
such as bacteria or viruses during inflammation, and
thus may influence inter-individual variation in the
extent of immune cell response to inflammation (30,
37). This study is an extension of research focused on
understanding the body's responses to chronic or
acute infections; it aligns with current literature
investigating the role of genetics and immune factors
in the development of tonsillitis. Previous research
focuses on the association of chemokines and genetic
factors with disease progression, which may
contribute to the development of more personalized
treatment strategies. These finding are expected to
help open up a deeper understanding of how
chemokines, such as ENA-78, influence the immune
system response in the tonsils. Studying HSF1 gene
expression may also provide insights into how to
improve treatment response or predict treatment
responses in patients. For example, this research may
contribute to improved immunotherapies or gene
modification strategies that target specific pathways
in immune cells.

Conclusions

The results indicated that percentage of Gram-
positive isolates was higher than Gram-negative
isolates, in patients with tonsillitis, S.aureus was the
most abundant biofilm-forming gram-positive
bacteria, while E.coli was the most abundant
biofilms- forming gram-negative bacteria. Males had
a higher prevalence infection compared to females.
The highest percentage of infection appeared in 1-10
age group, and there was a notable variation in ENA-
78 levels between patients tonsillitis and healthy
individuals. There was also a significant variation in
the relative expression of HSF1 between patients and
controls. This study reveals potential links between
increased ENA-78 concentrations and elevated
HSF1 gene expression and the severity of tonsillitis,
offering a new path to understanding the immune
dynamics of the disease, this could significantly
impact improving immunotherapy for tonsillitis
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patients, as well as contributing to the
development of targeted therapeutic strategies
based on identifying the genetic factors
involved. It can be used as a diagnostic
marker. It was recommended to do more
genetic studies to identify host factors
required for successful bacterial tonsillitis
infection.

Diyala Journal of Medicine

Source of funding: No source of funding.

Ethical clearance: The Ethics Committee
for this investigation at Tikrit Teaching
Hospital, Salah Al Din, Iraq, approved the
study with No. 2157 on 26 December 2022.

Conflict of interest: None.

Acknowledgments: We sincerely thank the
physicians and laboratory staff of Al-
Yarmouk Teaching Hospital and Educational
Laboratories of Medical City for their
invaluable support and contributions, which
were instrumental in the successful
completion of this study.

References

1. Hanson C. Tonsillitis and strep throat and
its management — a brief review. SA
Pharmaceutical Journal. 2024;91(2):22-5.
https://doi.org/10.36303/SAPJ.0365

2. Huang Q, Hua H, Li W, Chen X, Cheng L.
Simple hypertrophic tonsils have more active
innate immune and inflammatory responses
than hypertrophic tonsils with recurrent
inflammation in  children. Journal of
Otolaryngology - Head & Neck Surgery.
2020;49(1):35.
https://doi.org/10.1186/s40463-020-00428-3
3. Clapperton M, Kunanandam T, Florea CD,
Cunningham MR, Douglas CM, McConnell
G. IL-17C plays a role in the pathophysiology
of acute recurrent tonsillitis. bioRxiv.
2024:2024.02.08.578879.
https://doi.org/10.1101/2024.02.08.578879

4. TURkoGLu Babakurban S, Akad DINCEr
S, Kasim Terzl Y, SAhIN Fi. The Role of

ORIGINAL RESEARCH
Published: 25 June 2025
DOI: 10.26505/djm.v28i2.1190

Cytokines in the Pathophysiology of Recurrent
Tonsillitis. Kulak Burun Bogaz ve Bas Boyun
Cerrahisi Dergisi. 2022;30(2):83-7.
https://doi.org/10.24179/kbbbbc.2022-88985

5. Hussein Al- Tameemi KAK, Hraishawi RMO,
Aaiz FL. Isolation, Identification and Evaluation of
Resistance of Bacterial Isolates from Patients with
Tonsillitis. Annals of Tropical Medicine and Public
Health. 2020;23(10).
https://doi.org/10.36295/ASR0.2020.231017

6. Heussien Z, Yousef N, Temark H, Ebnawaled AA.
Isolation, identification and Antibiogram study of
pathogenic bacteria mediated Children Chronic
Tonsillitis at Qena University Hospital, Egypt. SVU-
International Journal of Medical Sciences.
2020;3(2):1-8.
https://doi.org/10.21608/svuijm.2020.111883

7. Li C, Ong C, Morris A, Woollons I, Ashfag A,
Jagatia R. Evaluating the Appropriateness of
Antibiotic Treatment of Tonsillitis during COVID-
19 in the North Wale Primary Healthcare Setting.
Journal of Primary Care & Community Health.
2021;12:21501327211003687.
https://doi.org/10.1177/21501327211003687

8. Mostafa GA, Al-Ayadhi LY. The possible link
between elevated serum levels of epithelial cell-
derived neutrophil- activating peptide-78 (ENA-
78/CXCL5) and autoimmunity in autistic children.
Behavioral and Brain Functions. 2015;11(1):11.
https://doi.org/10.1186/s12993-015-0056-x

9. Gardella B, Dominoni M, Gritti A, Arrigo A,
Antonucci S, Carletti GV, et al. Endometriosis pain
and epithelial neutrophil activating peptide-78
levels.  Scientific  Reports. 2022;12(1):3227.
https://doi.org/10.1038/s41598-022-07349-3

10. Janus P, Ku$ P, Vydra N, Toma-Jonik A,
Stokowy T, Mrowiec K, et al. HSF1 Can Prevent
Inflammation following Heat Shock by Inhibiting
the Excessive Activation of the ATF3 and
JUN&FOS Genes. Cells. 2022;11(16):2510.
https://doi.org/10.3390/cells11162510

11. Suo C, Gao Y, Ding C, Sun T. The function and
regulation of heat shock

21 June 2025, Volume 28, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1190/version/1163
https://doi.org/10.36303/SAPJ.0365
https://doi.org/10.1186/s40463-020-00428-3

saDIM

transcription factor in Cryptococcus. Frontiers
in Cellular and Infection Microbiology.
2023;Volume 13 - 2023.
https://doi.org/10.3389/fcimb.2023.1195968
12. Tille PM. Bailey & Scott's Diagnostic
Microbiology-E-Book: Bailey & Scott's
Diagnostic Microbiology-E-Book: Elsevier
Health Sciences; 2013.

13. Mahon C, Lehman D, Manuselis G.
Textbook of Diagnostic Microbiology. 3 rd
ed: Elsevier; 2007. 508 p.

14. Faihan WA. Evaluation of some
immunological parameters in patients with
streptococcal pyogenes tonsillitis. Kufa (1Q):
University of Kufa; 2020. Available
from: https://t.me/Iraqi_Public_Library/2203
92

15. Bukhari H, Madloul M, Alorinan B,
Albarrak N, Alotiabi W, Sayed S. Prevalence
study of acute tonsillitis among pediatrics age
groups. International Journal of Medical
Reviews and Case Reports. 2019(0).
https://doi.org/10.5455/IJIMRCR.acute-
tonsilitis-pediatrics

16. Abraham ZS, Bazilio J, Kahinga AA,
Manyahi J, Ntunaguzi D, Massawe ER.
Prevalence and Bacteriology of Tonsillitis

Diyala Journal of Medicine

among Patients attending
Otorhinolaryngology Department at
Muhimbili  National Hospital, Dar es

SalaamTanzania. Medical Journal of Zambia.
2019;46(1):33-40.
https://doi.org/10.55320/mjz.46.1.239

17. Taylan I, Ozcan I, Mumcuoglu I, Baran I,
Murat Ozcan K, Akdogan O, et al.
Comparison of the Surface and Core Bacteria
in Tonsillar and Adenoid Tissue With Beta-
Lactamase Production. Indian Journal of
Otolaryngology and Head & Neck Surgery.
2011;63(3):223-8.
https://doi.org/10.1007/s12070-011-0265-z

ORIGINAL RESEARCH
Published: 25 June 2025
DOI: 10.26505/djm.v28i2.1190

JOURNAL.2008;35(1).
https://doi.org/10.15273/dmj.Vol35N01.3919

19. Alrayah M. The Prevalence and Management of
Chronic Tonsillitis: Experience From Secondary
Care Hospitals in Rabak City, Sudan. Cureus.
2023;15(2):e34914.
https://doi.org/10.7759/cureus.34914

20. Dias SP, Brouwer MC, Beek Dvd. Sex and
Gender Differences in Bacterial Infections. Infection
and Immunity. 2022;90(10):e00283-22.
https://doi.org/10.1128/iai.00283-22

21. U S, Rao PN, G R AR, V M. Effect of
Kumarabharana Rasa on Chronic Tonsillitis in
Children: A Pilot Clinical Study. International
Journal of Research in Ayurveda and Pharmacy.
2013;4(2):153-7. https://doi.org/10.7897/2277-
4343.04213

22. Marlina L, Hendrika W, Tanang IPD, Maulana
H, Arum A, Sayekti. Characteristics of chronic
tonsillitis patients in children in the ear nose throat—
head and neck hospital of the

Indonesian  Christian ~ University in  2019.
International Journal of Medical Science and
Clinical Research. 2022;4(2):51-6.

23. Ammin RA, Wadi HH, AL-Gburi EAH, Motib
AS, Jaber MH. Antibiotic susceptibility of
Streptococcus species that cause pharyngitis in
children. Diyala  Journal of  Medicine.
2024;26(1):163-71.
https://doi.org/10.26505/djm.v26i1.1088

24. Aljboori MM, Jabbar RAA, Al-Ezzy AlA. Risk
Factors for Colonization with S. aureus and
Methicillin Resistant Staphylococcus aureus Among
Health Care Workers in Al-Batool teaching hospital
for maternity and children in Diyala, Irag. Diyala
Journal of Medicine. 2023;24(2):23-1
https://doi.org/10.26505/djm.v24i2.993

25. Yadav P, Verma S, Bauer R, Kumari M, Dua M,
Johri AK, et al. Deciphering Streptococcal Biofilms.
Microorganisms.2020;8(11):1835.
https://doi.org/10.3390/microorganisms8111835

18. Abouzied A, Massoud E. Sex differences
in tonsillitis. DALHOUSIE MEDICAL

26. Dhari AK, Abed SM, Abed AM. Detection
of Biofilm Producing Bacteria causing Co-infections

22 June 2025, Volume 28, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1190/version/1163
https://t.me/Iraqi_Public_Library/220392
https://t.me/Iraqi_Public_Library/220392
https://doi.org/10.26505/djm.v24i2.993

saDIM

with Leishmania Ulcers and their Relation
with Matrix metalloproteinase-13 Enzyme.
Tikrit Journal of Pharmaceutical Sciences.
2024;18(1):31-8.
https://doi.org/10.25130/tjphs.2024.18.1.4.31.
38

27. Zhao A, Sun J, Liu Y. Understanding
bacterial biofilms: From definition to
treatment strategies. Frontiers in Cellular and
Infection Microbiology. 2023;Volume 13 -
2023.
https://doi.org/10.3389/fcimb.2023.1137947
28. Yaghoobi MM, Khaleghi M, Rezanejad H,
Parsia  P.  Antibiofilm  Activity  of
Dracocephalum polychaetum Extract on
Methicillin-Resistant Staphylococcus aureus.
Avicenna J Clin  Microbiol  Infect.
2018;5(1):61772—.
https://doi.org/10.5812/ajcmi.61772

29. Ahmed S, Olsen JE, Herrero-Fresno A.
The genetic diversity of commensal
Escherichia coli strains isolated from non-
antimicrobial treated pigs varies according to
age group. PLOS ONE. 2017;12(5):e0178623.
https://doi.org/10.1371/journal.pone.0178623
30. Thurnheer T, and Belibasakis GN.
Integration of non-oral bacteria into in vitro
oral biofilms. Virulence. 2015;6(3):258-64.
https://doi.org/10.4161/21505594.2014.9676
08

31. Bisset LR, Schmid-Grendelmeier P.
Chemokines and their receptors in the
pathogenesis of allergic asthma: progress and
perspective. Current Opinion in Pulmonary
Medicine.2005;11(1):35-42.
https://doi.org/10.1097/01.mcp.0000144502.

Diyala Journal of Medicine

ORIGINAL RESEARCH
Published: 25 June 2025
DOI: 10.26505/djm.v28i2.1190

2019;43(3):141-7. https://doi.org/10.1515/labmed-
2018-0146

33.Yang T, Wang S, Zheng Q, Wang L, Li Q, Wei
M, et al. Increased plasma levels of epithelial
neutrophil-activating peptide 78/CXCLS5 during the
remission of Neuromyelitis optica. BMC Neurology.
2016;16(1):96. https://doi.org/10.1186/s12883-016-
0622-3

34. Occhigrossi L, D’Eletto M, Barlev N, Rossin F.
The Multifaceted Role of HSF1 in Pathophysiology:
Focus on Its Interplay with TG2. International
Journal of Molecular Sciences. 2021;22(12):6366.
https://doi.org/10.3390/ijms22126366

35. Barna J, Csermely P, Vellai T. Roles of heat
shock factor 1 beyond the heat shock response.
Cellular  and  Molecular  Life  Sciences.
2018;75(16):2897-916.
https://doi.org/10.1007/s00018-018-2836-6

36. Leppa S, and Sistonen L. Heat Shock Response -
Pathophysiological  Implications.  Annals  of
Medicine. 1997;29(1):73-8.
https://doi.org/10.3109/07853899708998745

37. Schroeder HT, De Lemos Muller CH, Heck TG,
Krause M, Homem de Bittencourt PIl. Heat shock
response during the resolution of inflammation and
its progressive suppression in chronic-degenerative
inflammatory diseases. Cell Stress and Chaperones.
2024;29(1):116-42.
https://doi.org/10.1016/j.cstres.2024.01.005

38. Abed SM, Rashid SN, Al-Najar FM, Mustafa
MA. Comparative Effects of Nd: YAG and Diode
Laser Irradiation on Escherichia coli Clinical
Isolates: A Molecular Analysis. International Journal
of Design & Nature and Ecodynamics.
2024;19(4):1121-8.
https://doi.org/10.18280/ijdne.190403

50149.e0

32. Giizel M, Aktimur R, Yildirim K, Aktimur
SH,Taskin MH, Demir MC, et al. The
evaluation of ENA-78 and fibrinogen levels
for the differential diagnosis of familial
Mediterranean fever and acute appendicitis.
Journal of Laboratory Medicine.

23 June 2025, Volume 28, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1190/version/1163

ORIGINAL RESEARCH
Published: 25 June 2025

Diyala Journal of Medicine DOI: 10.26505/djm.v28i2.1190

Oy (Fdiall N aalt Jadilal) ¢y g pul) 5aS 5 ali g ) Ayl adl dasall Jalad Auad) el @l Al )
Ol Glgal) pa pa o Ay S A goal) A8 Y (oS3 o 58l g 4 jLedal) LAY
A Al g | carasaa 4 slae (3 lad

uéi.‘ad\

Ay detia dal sy it 03 sl oy Clgil) sa ()1 il Ad1AY

Laliy aleadl Ay lal) cillaiul) alahy (g5 58 5)) dlall devall Jelal sl il ani ) A0S 40l o scilaad)
o WS | Vel Tl 3 L G 9aiS 5 5 VAL 2 jledall UDIAY (e (gidiall co¥aell Jadiall (yi g 5l 38 55 Guliy ) sall algaY)
Jie ) cian iy 1) Gyl Asall da gral) Tulgil) laiu¥) L Las 50y onisall i o 483l GLESIW 1 Al
Agsadl ke VI sS85 e Le 508 ani g 0 ) 51l QLY dsall 4,580 £ 531

Sﬂ\dkwﬂ\&ww\‘~ . ‘_;\431..4}11_,,;1;..4\&\;&\&4 e V'J@AJ‘“S\U“(’J‘U:‘:‘ T @;F;w\‘g".bﬂ\
O sl 6553 raalall (adlaiul ai g oo liall HLEAD ) W) A aladiuly aall e dallae a3 Y o V£ I3 Y LYY I3 508 (g
sl LB W) 565 e L8 e CadSll pea) i oSl o s e Y 5all £ 5 LS aall e

il Jadiiall (45 ) il giase culS g Aabine 7V 5 &) )1 A0l 7YY 5 o) SEaulag) 7V e cailS | dlaglde j3e VY G (e sguilidl)
P =(0.0001) 4as Jo/al & sSu (VE0,A ££94,)) elaaa¥l &3 )i (VYY, 64714, Y) i jall gl Basale JS00 leb ciVanll (1
P=0.0001308 (3,37 (oaza_all sl Laii ya ) &y 5) ) dsniall el asill Gl s S LS

¥l Taiall (g pal) il s 8 Jasale (i angs ) Aalinally dladl G (e el o) yad Ldan¥) L s calS g i)
S i3 0S5 o) (S elanall 5 (o el G A )l deaal) Jalad il il el (8 S Gl 5 3 ledal) (e L)
Jal sadl aaa e aaied dagise Do Gl yiul ol 8 daaluall g Db (45 ) sl gl aa el e liall zMadl Gauas e
o el dapaii CilelaS Lgaladinl (a5 dyimall 45 ) 1)

eV sS) Ay el deaall Jale VA, — 3 Hledall LAY e (gidiadl ool Tadiial) g ) o sl gl sdsalidal) cilalSt)
Al

Lana di) slas (5 lad s daul el il gal)

namarig.ata.mohemed@tu.edu.ig :J=as¥!

YoY¢ gjl:d\cgﬂ Yv :eﬁu\}\@)\ﬁ

Yoy MY s g
Y.eYo Oludx Yo sl

(B1ad) - S oy S Aaals — Aasal) 4308 - o gl g 49l g 8
A - S ST drals - o glal) A4S - BlLadl agle add T

24 June 2025, Volume 28, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1190/version/1163
refifalshawk@uomustansiriyah.edu.iq

