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Aims Bronchial asthma is a life-threatening disease with a multifactorial etiology. It was shown that 
immunological dysregulations play an essential role in the exacerbation of the patient’s attacks. Toll-
like receptors act as a bridge in the transmission of different signals associated with the regulation 
of immune responses. According to numerous research, TLR2 causes different outcomes in asthma. 
TLR2 and TLR4 overexpression seems to predispose to an increase in the frequency of dyspneic 
attacks. Therefore, this study aimed to learn more about the function of TLR2 and TLR4 and 
investigate their underlying association with allergic airway inflammation in asthmatic patients.
Materials & Methods In this case-control study conducted at outpatient clinics in a Specialized 
Allergy Center in Basrah City, South of Iraq, 70 asthmatic patients and 70 healthy individuals were 
investigated. 4ml of venous blood was drawn and divided into two parts: 2ml was used for RNA 
extraction and qRT-PCR, and another 2ml was used for the serological tests. Data analysis was done 
by SPSS 26 software.
Findings The mean serum levels of TLR2 and TLR4 were significantly higher in the asthmatic group 
(28.33±13.00ng/ml and 46.30±20.32ng/ml, respectively) than in the control group (7.33±3.73ng/
ml and 26.28±14.32ng/ml, respectively). Also, the expression level of TLR2 and TLR4 was 
significantly higher in the asthmatic group (p<0.05).
Conclusion TLR2 and TLR4 are increased in patients with bronchial asthma compared to healthy 
individuals. Elevated levels of both biomarkers may act as a trigger for increased secretion of other 
cytokines, leading to exacerbation of asthmatic signs and symptoms.
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reported prevalence ... [9] Social disparities ... [10] Prevalence and ... [11] The relationship 
... [12] Behavioural risk ... [13] Relationship between ... [14] Analysis of factors ... [15] The 
effect of ... [16] Analysis of hypertension ... [17] Analysis of sociodemographic ... [18] 
Characteristics of hypertensive ... [19] Determinants of ... [20] Masked hypertension ... [21] 
Risk factors for ... [22] Lichen sclerosus and ... [23] The influence of ... [24] Relationship of 
lifestyle ... [25] Factors related to ... [26] The effect of physical ... [27] Obesity, hypertension, 
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Aims West Java has the second highest incidence of hypertension in the country, with a 
prevalence of 36.79% in the city of Bandung. The elderly have the highest rate of hypertension 
among all age groups. This study aimed to investigate non-modifiable and modifiable risk 
factors, as well as the most common risk factors related to hypertension in the elderly.
Instruments & Methods In this cross-sectional, all patients who visited and received 
treatment at the general polyclinic and were registered in the Neglasari Health Centre’s 
report registration were investigated. There were 245 respondents in this survey. A basic 
random strategy was used to collect samples. Data were collected using questionnaires and 
observation sheets and analyzed by Chi-square test and multiple logistic regression.
Findings Age (p=0.000), family history (p=0.015), obesity (p=0.0001), physical activity 
(p=0.003), stress (p=0.000), excessive salt consumption (p=0.007), alcohol drinking 
(p=0.0001), and inadequate fiber consumption (p=0.0001) were risk factors for hypertension 
in the elderly. The degree of stress was the most important risk factor for the occurrence of 
hypertension in the elderly (OR=4.2).
Conclusion Both non-modifiable (age and family history) and modifiable (obesity, physical 
activity, stress, excessive salt consumption, alcohol consumption, and low fiber consumption) 
factors can influence the occurrence of hypertension. Stress is the most significant factor 
linked to hypertension.
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Aims This study aimed to investigate the prevalence of hypoxic encephalopathy in patients 
with COVID-19 and its relationship with in-hospital mortality.
Instruments & Methods A multicenter prospective study was conducted on 1277 patients 
with SARS-CoV-2 infection. All patients were evaluated based on age, severity of disease course, 
presence or absence of typical symptoms of COVID-19, presence of exacerbating chronic 
conditions, and presence of developed acute neurological complications. Patients with signs 
of encephalopathy were identified among patients with acute neurological complications, 
and a differential diagnosis was carried out to identify hypoxic encephalopathy. The data 
relating to severe patients with hypoxic COVID-19-associated encephalopathy was studied 
thoroughly for the chronology of the onset of symptoms, detection of the SARS-CoV-2, the 
similarity of test results, and diagnostic clinical examinations.
Findings Hypoxic encephalopathy was identified as the most severe complication among 
patients with neurological disorders. Most often, older patients had a severe course of the 
disease. 20% of patients had obtained disorders of the nervous system. 92% of them were 
diagnosed with hypoxic encephalopathy, which led to death in 95% of cases.
Conclusion SARS-CoV-2 hypoxic encephalopathy may lead to a poor prognosis for the course 
of the disease in the vast majority of patients with neurological complications. It means that 
this serious complication should be investigated more carefully for possible prevention, early 
diagnosis, effective treatment, and long-term rehabilitation for patients with COVID-19.
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Introduction 
Asthma is the most common, long-lasting 
inflammatory airway disease that affects more than 
10% of the world population [1] and is a major health 
problem in the world [2]. The global prevalence of 
asthma is anticipated to be approximately 4.5% [3, 4]. 
There are about 334 million patients with asthma 
affecting all age groups across the world [2]. The 
prevalence of asthma has increased over time, and an 
additional 100 million people worldwide are 
expected to develop asthma by the year 2025 [2]. 
Asthma is defined as a chronic inflammatory disease 
of the airways. The chronic inflammation is 
associated with airway hyperresponsiveness (an 
exaggerated airway-narrowing response to specific 
triggers such as viruses, allergens, and exercise) that 
leads to recurrent episodes of wheezing, 
breathlessness, chest tightness and/or coughing that 
can vary over time and in intensity. Symptom 
episodes are generally associated with widespread 
but variable airflow obstruction within the lungs that 
is usually reversible either spontaneously or with 
appropriate asthma treatment, such as a fast-acting 
bronchodilator [5]. 
Long-lasting bronchial inflammation can cause 
pathological alterations, for example, the improved 
thickness of the bronchial epithelium and friability of 
airway epithelial cells, epithelium fibrosis, 
hyperplasia, and hypertrophy of airway smooth 
muscle, angiogenesis, and mucus gland hyperplasia. 
The stimulation of bronchial epithelial cell would 
result in the release of inflammatory cytokines and 
chemokines that attract inflammatory cells into 
bronchial airways and plays an important role in 
asthma [1]. 
Asthma is associated with T helper cell type-2 (Th2) 
immune responses, which are typical of other atopic 
conditions. Asthma triggers may include allergic (e.g., 
house dust mites, cockroach residue, animal dander, 
mould, and pollens) and non-allergic (e.g., viral 
infections, exposure to tobacco smoke, cold air, 
exercise) stimuli, which produce a cascade of events 
leading to chronic airway inflammation. Elevated 
levels of Th2 cells in the airways release specific 
cytokines, including Interleukin (IL)-4, IL-5, IL-9, and 
IL-13, and promote eosinophilic inflammation and 
Immunoglobulin E (IgE) production. IgE production, 
in turn, triggers the release of inflammatory 
mediators, such as histamine and cysteinyl 
leukotrienes, that cause bronchospasm (contraction 
of the smooth muscle in the airways), edema, and 
increased mucous secretion, which lead to the 
characteristic symptoms of asthma [5, 6]. 
Allergic asthma is usually defined as asthma 
associated with sensitization to aeroallergens. 
Sensitization to aeroallergens significantly 
contributes to asthma symptoms and airway 
inflammation [6]. Inhalation of allergen leads to acute 
bronchoconstriction, followed by inflammatory cell 

influx, which triggers a late asthmatic response [7]. 
Allergic asthma is the most common asthma 
phenotype [8]. It is estimated that up to 80% of 
childhood asthma and more than 50% of adult 
asthma cases may have an allergic component [9]. 
Allergic asthma is marked by eosinophilic cell 
infiltration, hyperresponsiveness of the air passages, 
and abundant secretion of mucus materials, as well as 
infiltration of T helper 2 cells in the lungs [10, 11]. 
The airway passage is frequently exposed to different 
types of microorganisms. Therefore, it is a challenge 
with different barriers of specific and acquired 
immunity to overcome these invaders [11, 12]. 
Emerging evidence suggests that Toll-Like Receptors 
(TLRs) may be associated with the aberrant 
stimulation of immune responses, possibly 
contributing to the chronic inflammation seen in 
asthma [13]. Toll-like receptors, a part of Pattern 
Recognition Receptors (PRRs), are the first to identify 
microbes in the airway, have undergone evolutionary 
conservation, and are essential for immune 
responses, particularly when the extracellular matrix 
is used to recognize pathogens [14]. 
TLRs are a family of cell surface proteins. Upon 
stimulation, TLRs can modulate subsequent adaptive 
immune responses. TLR2 and 4 are expressed on the 
cellular surface and migrate to phagosomes after 
activation on recognizing the ligand. Just because 
these receptors are expressed on the cellular surface 
makes them easy to measure [15]. 
There are two sub-families of these receptors: The 
purpose of the first group of TLRs, which are largely 
present on the surface of the body and include TLR1, 
2, 4, 5, 6, and 11, is to identify the elements of 
microbial membranes [10, 14]. Those in the second 
subgroup are TLR3, 7, 8, and 9. They can target 
microbial nucleic acids and are found intracellularly 
in the endoplasmic reticulum and inside vesicles, 
such as endosomes and lysosomes [16]. 
Through the use of a Leucine-Rich Pattern 
Recognition Receptor (PRR) domain, toll-like 
receptors possess a significant function in the 
nonspecific immune reaction by identifying 
pathogen-associated molecular patterns [16].  
By bridging the preliminary identification of 
pathogenic microorganisms by nonspecific immune 
cells and the stimulation of specific immune 
reactions, TLRs have transformed the discipline of 
immunology by controlling the triggering of the 
secretion of different cytokines and promoting the 
function of immune cells that presenting antigens, so 
these receptors have a fundamental function in 
connecting the two arms of the immune system [17].  
When microbial invaders are recognized by the Toll-
like receptor, a subsequent signaling cascade results 
in the secretion of interleukins and many chemokines 
that motivates both the specific and nonspecific 
immune reaction to treat infections [18, 19].  
Additionally, recent research has demonstrated that  
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TLR signaling can directly control t lymphocyte 
formation, proliferation, differentiation, and function 
in a variety of physiological contexts [17, 19]. 
The continual exposure to breathed air makes the 
lung and respiratory system particularly vulnerable 
to microorganisms and allergies. TLRs also identify 
exogenous Pathogen-Associated Molecular Patterns 
(PAMPs) and host-derived Damage-Associated 
Molecular Patterns (DAMPs) [17, 19]. 
The environment and population in Basrah city have 
been destroyed by years of war, famine, and fossil 
fuel extraction. Exposure to dispersed particles 
causes abnormalities and mutations in the genetic 
levels. Induction of cytotoxicity of immune cells, 
along with the increase of pro-inflammatory 
cytokines with carcinogenic tendency, all lead to 
increased complications and mortality from many 
diseases, especially heart and respiratory problems 
such as bronchial asthma, especially in children and 
the elderly. It also has a significant negative impact on 
the population's life expectancy [20]. 
Therefore, this study aimed to learn more about the 
function of Toll-like receptors 2 and 4 and investigate 
their underlying association with allergic airway 
inflammation in asthmatic patients. 
 
Materials and Methods 
This is a case-control study conducted at outpatient 
clinics in a Specialized Allergy Center in Basrah City, 
South of Iraq, from April 2022 to December 2022. 
There were 70 participants, aged 18 to 75, who were 
receiving maintenance medication for asthma. All 
participants in the study had been diagnosed with 
bronchial asthma by physicians and were non-
smokers. The control group included 70 individuals 
with no history of asthma and were non-smokers, 
who were matched with the patients in terms of age 
and gender. 
From each participant in the study, 4ml of venous 
blood was drawn using a clean, sterile disposable 
syringe, which was then divided into two parts: 2ml 
was poured into an EDTA 
(Ethylenediaminetetraacetic Acid) tube for RNA 
extraction using TriPure™ Isolation Reagent solution 
(Sigma-Aldrich; USA). cDNA was created using 
WizScript RT FDmix (WIZBIO; South Korea). Then the 
quantitative Real-Time Polymerase Chain Reaction 
(qRT-PCR) was performed by special sets of primers 
[21-23] and ABsolute QPCR Mix, SYBR Green, no ROX. 
The condition of the amplification was created [24, 25]. 
Another 2ml of blood was emptied into a disposable 
plain tube for the serological tests. A sample's serum 
was separated at 10000 g for 10min and stored at -
70°C to applicate in the serological analysis of TLR2 
and 4 using commercial ELISA kits (Invitrogen 
Human TLR-2 ELISA Kit Catalog # EH459RB, and 
Human TLR-4 ELISA Kit Catalog Number EH460RB), 
which utilized a sandwich method. The detection rate 
of the kits was 0.32-80ng/mL and 0.4-100ng/ml, 

respectively. Serum levels were evaluated using an 
ELISA plate reader according to the manufacturer's 
instructions. At the time of the test, all serum samples 
that had been frozen at -70°C were thawed once. Each 
sample was examined twice [26]. 
Statistical analysis 
SPSS 26 statistical software was used for analysis. 
The qualitative variables were presented as 
frequency and percentage, and the quantitative 
variables were presented as mean and Standard 
Deviation (SD). The mean serum levels of TLR2 and 
TLR4 in the asthma group and the control group were 
compared using the independent t-test. Pearson's 
correlation test was used to investigate the 
correlation between TLR2 and TLR4 serum levels 
with age and sex, and with each other. 
 
Finding 
A total of 140 people were included in the study, 
whose ages ranged from 18 to 75 years. The mean age 
of the case group and the control group was 
44.33±16.81 and 44.34±16.84, respectively, which 
there was no significant difference between them 
(p>0.05).  
Also, no significant difference was observed between 
the two groups in terms of age groups, gender, and 
place of residence (p>0.05; Table 1). 
 
Table 1) Frequency distribution of demographic characteristics in 
the case (n=70) and control (n=70) groups 
Variables Case group Control group 
Age (years) 
Less than 20 7 (10.0%) 5 (7.1%) 
20-39 19 (27.1%) 21 (30.0%) 
40-59 28 (40.0%) 32 (45.7%) 
60 and more 16 (22.9%) 12 (17.1%) 
Gender 
Male 27 (38.6%) 34 (48.6%) 
Female 43 (61.4%) 36 (51.4%) 
Residence 
Center 39 (55.7%) 44 (62.9%) 
Periphery 31 (44.3%) 26 (37.1%) 
 
The mean serum levels of TLR2 and TLR4 in the 
asthmatic group were significantly higher than the 
control group (p=0.0001; Table 2). 
 
Table 2) The mean serum levels of TLR2 and TLR4 (ng/ml) in the 
case and the control groups 
Variable Case group Control group 
TLR2 28.33±13.00 7.33±3.73 
TLR4 46.30±20.32 26.28±14.32 
 
There was a highly significant positive correlation 
between the mean serum levels of TLR2 and TLR4 
(r=0.314; p=0.0001). No significant correlation was 
observed between age and TLR2 and TLR4 serum 
levels (p>0.05). However, there was a positive 
correlation between gender and TLR2 serum level 
(r=0.270; p=0.001), but no such correlation was 
observed between gender and TLR4 serum level 
(p>0.05; Table 3). 
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Table 3) Correlation between TLR2, TLR4, age and gender of the 
study population 
Variable TLR2 TLR4 
Age r=0.102; p=0.229 r=0.063; p=0.462 
Gender r=0.270; p=0.001 r=0.94; p=0.462 
TLR2 1 r= 0.314; p=0.0001 
 
The expression level of TLR2 and TLR4 was 
significantly higher in the asthmatic group compared 
to the control group (p<0.05; Table 4). 
 
Table 4) Quantitative real-time PCR analysis (∆CT) for TLRs gene 
expression in the case and control group (p<0.05) 
Variable Case group Control group 
TLR2 13.38±1.75 4.31±0.71 
TLR4 16.15±1.62 5.36±0.86 
CT: Cycle Threshold 
 
Discussion 
Asthma is a chronic inflammatory disease of the 
respiratory tract characterized by unstable 
obstruction of the airflow and severe response of the 
airways [27]. Asthma is a multifactorial disease in 
which family as well as infectious, allergic, 
socioeconomic, psychological, and environmental 
factors play a role [28]. Environmental factors such as 
exposure to various allergens, irritants, industrial 
pollutants, and particulate matter are involved in 
developing countries [29, 30]. For developed countries, 
outdoor pollutants, such as benzene, particulate 
matter, and irritant gases, including nitrogen dioxide 
(NO2), ozone (O3), and sulfur dioxide (SO2), increase 
the incidence of respiratory diseases, especially 
asthma [31, 32]. 
The link between asthma and innate immunity has 
been previously shown by many studies, with 
evidence that the response to antivirals decreases 
bronchial cells in asthma patients, as well as 
increases the expression of receptors in severe 
asthma. This indicates that innate immunity has 
active participation in the exacerbation of asthma, 
and innate immunity represents the first line of 
defense against microbes [33]. The Toll-like receptor 
(TLR) family comprises receptors belonging to innate 
immunity with the mission of identifying microbes 
and activating immunity with both fungal and 
adaptive types by different cells in the airway, 
including fat cells, macrophages, and epithelial cells 
[34, 35]. 
The present study aimed to learn more about the 
function of toll-like receptors 2 and 4 and investigate 
their underlying association with allergic airway 
inflammation in asthmatic patients. 
In this study, most of the patients with asthma were 
in the age group of 40-59 years (40.0%), and the 
frequency of females (61.4%) was more than males 
(38.6%). These results are similar to the study of 
Ahmad & Ibrahim in Sulaimani City [36], with the 
difference that in their study, the frequency of 
asthmatic men was higher. 
In the present report, the mean serum concentration 
of TLR2 and TLR4 was significantly higher in the 

asthmatic group (28.33±13.00ng/ml and 
46.30±20.32ng/ml, respectively) than in the control 
group (7.33±3.73ng/ml and 26.28±14.32ng/ml, 
respectively). This may prove the idea of the role of 
TLR 2 and 4 in mediating the pathogenesis of allergy 
and asthma. Interestingly, most natural allergens, 
such as house dust mites, share structural similarities 
with TLR4 co-receptors [37]. 
The ability of Pattern Recognition Receptors (PRRs) 
to detect infection at first and trigger a sequence of 
signaling within cells for the final eradication of the 
microorganisms and infected cells makes them a 
crucial part of innate immunity [38]. Innate immune 
cells that have been signaled by TLR4 typically 
produce type 1 cytokines, which leads to the 
establishment of Th1/Th17 cell immunity [39]. 
It was demonstrated that pre-exposure to some 
environmental stimuli shaped the body's defenses in 
the direction of t helper I cell through interleukin 12 
synthesis and traditional triggering of macrophages 
within the alveoli while suppressing the invasion of 
eosinophilic cells and secretion of interleukin 4 [40]. 
Th2 cells release a variety of mediators, including 
interleukin 13, 9, 5, and 4, in response to 
environmental antigens. Through the release of the II 
interferon-gamma (IFNγ) and interleukin 10 as anti-
inflammatories, which are released by Th1 cells, such 
responses can be inhibited by Treg cells [10]. 
Many studies suggest that toll-like receptors (TLRs) 
may be linked to immune responses that are 
abnormally stimulated, which may be a factor in the 
persistent inflammation seen in asthma [41]. Chun et 
al. found that the TLR1 and TLR2 expression in 
asthmatic patients is significantly higher, while TLR6 
expression is lower compared to healthy subjects [42]. 
Although the role of TLR4 in asthma is still 
controversial, it is becoming clear that several factors 
should be considered in the TLR4-mediated 
development of allergen-induced Th2 responses, 
including polymorphism of CD14, the cell type in 
which TLR4 is engaged, the dose of stimuli, and the 
timing of exposure [43]. 
Shukur et al. found that in patients with severe 
asthma, hypersensitivity is always accompanied by 
elevated levels of innate cytokines in the blood, which 
stimulates the expression of TLR4 in human 
monocytes. Activated TLR4 mediates the 
inflammatory response (as manifested by an 
increased level of IL-8, IL-1, as well as TNF). This 
response is associated with TLR-4 gene 
polymorphisms [33]. In a meta-analysis, Zhao et al. 
extracted data from a combined sample of 7628 
individuals, and the results showed that rs3804099 
in TLR2 and rs4986791 in TLR4 contribute to the 
increased risk of asthma [44]. 
Epithelial cells and Fibroblasts that express TLR4 
have been identified to be involved in localized 
inflammatory reactions. These cells provide an 
anchor-like role by attracting and immobilizing 
leukocytes by releasing a variety of chemokines and 
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cellular adhesion molecules. Chronic inflammation is 
a likely result when leukocytes remain in the 
respiratory tract [45]. 
Fang et al. found that mice treated with Ovalbumin-
immunized allergic airway challenge had increased 
TLR2 expression and that TLR2 deficiency was 
associated with reduced allergic airway 
inflammation. The lack of TLR2, however, made 
autophagy activation less effective [46]. 
On the other hand, TLR2 can be activated by 
lipopeptides, which encourages naive T cells to 
differentiate into IL-10 and IFN-producing T cells in 
vitro and inhibits the generation of IL-4 by Th2 cells. 
However, under specific circumstances, some TLR2 
ligands activate DC to cause a Th2 response or to 
release large amounts of IL-23, which then encourage 
the growth of Th17 cells [47]. 
Through the c-Jun N-terminal kinase (JNK) signaling 
cascade and the induction of autophagy, TLR2 may 
help to maintain allergic airway inflammation. These 
results might provide a brand-new signal target for 
reducing allergic airway inflammation [46]. 
In this study, we found a highly statistically 
significant positive correlation between TLR2 and 
TLR4 as both markers were found to be increased in 
asthmatic patients as compared to the control non-
asthmatic group. Also, we found that there is no 
significant correlation between the age of the 
participants and the level of the selected markers, 
which requires further research in a large sample 
size.  
Wang & McCusker stated that age is an important 
factor affecting TLR4-mediated Th2 response by 
Lipopolysaccharide (LPS) exposure; thus, age and 
dose of LPS could be key factors in determining 
protection against asthma [48]. 
Some research supported the idea that gene 
polymorphism in receptor-related genes, including 
CD14, TLR2, TLR4, and others, may affect allergy-
induced inflammation and the regulation of the 
production of IgE [49]. 
The expression and operation of TLRs may be 
influenced by sex hormones because the menstrual 
cycle's hormonal fluctuations affect how the TLRs are 
activated. The results of the present study showed a 
higher level of TLR2 in women with asthma. Further, 
regardless of whether no female sex hormones are 
present, estrogen receptors have the ability to trigger 
TLR signaling [50].  
According to The International Study of Asthma and 
Allergies in Childhood (ISAAC), 16.3% of primary 
school children in Iraq have been clinically diagnosed 
with childhood asthma [51]. In several parts of Iraq, 
the frequency of childhood asthma has been 
investigated; the largest one was carried out by Al-
Thamiri et al. in Baghdad, which included 3360 
primary school students [52]. 
Oleś & Szczepankiewicz reported that due to their 
function in immunological processes, Toll-like 
receptors have been demonstrated in animal models 

to potentially be a key therapeutic target in the 
treatment of asthma [53]. In addition, Zakeri & Russo 
reported that TLRs could suppress, exacerbate, or 
contribute to asthma pathogenesis. Therefore, TLRs 
agonists can use for the treatment of asthma [54]. 
Finally, another member of TLRs is TLR7 which may 
have a controversial effect on TLR2 and 4 by acting 
on smooth muscle in the airway passages, thus 
inhibiting the occurrence of hyperresponsiveness [55]. 
 
Conclusion 
Toll-like receptors 2 and 4 are increased in patients 
with bronchial asthma compared to healthy 
individuals. Elevated levels of both biomarkers may 
act as a trigger for increased secretion of other 
cytokines, leading to exacerbation of asthmatic signs 
and symptoms. 
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