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Abstract 

 

 

 

Atopic dermatitis (AD) is a multifaceted disease  that results from a 

complex relationship between genetic and  environmental  factors. Both these 

variables will form the role of the skin barrier infection and the immunological 

response of predisposed patients. The current study was conducted to evaluate 

the correlation between serum level of some immunological parameters such as 

Interleukin-5 (IL-5), Interleukin-13 (IL-13) and  immunoglobulin E (IgE) with 

skin bacterial infection  and severity of   AD  in patients.  

          Eighty cases including 50 patients (20 males and 30 females) with history 

of AD that diagnosed according to the clinical symptoms and by examining  

physicians were enrolled in the present study. In addition 30 healthy cases were 

selected as a control group in Kerbala province, during the period from  

December 2019 to July 2020. The procedures of present study were performed 

at the laboratories of Al- Hussein Teaching Hospital, when distinguished of AD 

according to the  age and gender. Data obtained from the current study showed 

that the percentage of AD in females  was (60%) more than in males (40%), in 

addition the highest percentage of infection with AD (60%) was  in the  patients 

of 5-15 age category  while the lowest infection percentage  (18%) was in the  

26-35  age group compared to other age group. 

          When cultured  130 skin swab samples from 50 patients with AD  (50 

sample from lesional loci and 50 sample from surrounding area of lesional loci)  

and 30 sample from control group , that diagnosed by biochemical test ,Vitek 

system, and PCR technique. 31 isolates (91%)  of Gram positive bacteria  

represented by Staphylococcus. aureus (70.5% ) were the commonest isolated 

genera  followed by Bacillus spp (8.8%), Kokuria rhizophila(5.9%), 

Staphylococcus. epidermidis(2.9%), Staphylococcus heamolyticus(2.9%), but 

only 3 isolates (8.8%) were  Gram negative bacteria that represented by 

Pseudomonas stutzeri from lesional loci of AD patients. In addition Gram 

positive bacteria included S. aureus , S .epidermidis and S. heamolyticus were 
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isolated from surrounding loci of AD lesional area in high percentage compared 

to Gram negative bacteria, one isolates ( 3% ) that represented by P .stutzeri. 

Furthermore the profile of bacterial which is isolated from skin of control group 

were represented by low percentage of S. aureus 4 isolates (20% ) with high 

percentage of normal flora 16 isolates (80%)  S. epidermidis. 

       Blood samples were collected also form the patients to determine the serum  

level of  IgE, IL-5 and IL-13 in all studied groups .The results revealed a 

significant increase in the  patient  groups (378.2) (13.3) and (23.6)  respectively 

compared to the control group that reach to (65.1) (2.2) and (2.06).  

         In addition results of  white blood cells count showed a significant 

increase (P < 0.05) in patients  with AD in  the females (8.48) and males (7.80) 

compared to males (6.86)  and females  (7.10) in the control group respectively. 

And an a significant variant of differential WBCs count ,the mean of  

neutrophils cell showed significant increase in females (51.72)  compared to 

males (46.21).In addition the  lymphocytes cell were significant increase in 

males (37.42) in compared to females (36.02) but is non-significant increase in 

males compared to control group. The eosinophils and basophils show 

significant increase (P < 0.05)  in  the both sex compared to control group .  

      It can be concluded from these results  that the relationship between the 

variance of certain immunological parameters in the AD patients  with the 

disease and development of bacterial infection . 
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1.1 Introduction 

        Atopic dermatitis is the most common chronic inflammatory skin disease with 

the genetic predisposition, epidermal barrier disruption and  dysregulation of the 

immune system (Kim et al., 2019). In addition, the inherited or acquired filaggrin 

deficiency has been described to essentially contribute to the pathogenesis of AD 

(Cabanillas and Novak, 2016).  

         The skin barrier defects, atopic immune dysregulation, environment facilitate, 

allergen sensitization, and the development of other IgE-mediated allergic diseases 

in a process called the atopic march, in which AD is also associated 

epidemiologically with several autoimmune diseases showing auto reactive IgE 

secretion (Pellefigues, 2020).One current hypothesis on potential biological 

mechanisms for the atopic march revolves around defective skin barrier function, 

this defective is thought to allow both epidermal water loss and penetration by high 

molecular weight structures such as allergens, bacteria and viruses (Dharmage et 

al., 2014). 

           The pathogenesis of AD may include disrupted epidermal barrier function 

immunodysregulation, and IgE-mediated sensitization to food and environmental 

allergens, AD is also part of a process called the atopic march,  that lead to 

progression from AD to allergic rhinitis and asthma, This has been supported by 

multiple cross-sectional and longitudinal studies and experimental data (Zheng et 

al., 2011; Lee  and Lee, 2014). 

           Genetically inherited mutations affecting on barrier function in 

combination with acquired environmental stressors are currently proposed 

to result in increased penetration of allergens, This promotes a change in 

Thelper-2 cells (Th2) that further worsens the skin barrier providing 
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protection from infection (Marsella et al., 2011).Two complex and 

complementary, effective techniques, namely the prevention of pathogen 

invasion and the increase of innate and/or adaptive immune responses after 

infection (Biedermann et al., 2015). The patients with AD exhibit both, 

impaired skin barrier function and defects in skin innate immunity, 

therefore AD patients frequently develop skin infections which contribute 

to the pathogenesis and the course of their chronic inflammatory skin 

condition (Mrabet and Maurer, 2011). 

           Both CD4+ and CD8+ T-cells bearing the cutaneous-lymphocyte-

associated antigen represent activated memory/effector T-cell subsets and 

induce IgE, mainly via IL-13, and prolong eosinophil lifespan, mainly via 

IL-5.Dysregulated apoptosis in skin-homing T-cells and keratinocytes 

contributes to the elicitation and progress of AD (Akdis et al., 2000). IL-13 

is a cytokine derived from T-cells that has many functions, such as the 

induction of IgE synthesis, besides having a direct role in AD when 

developed in the skin and causing a chronic inflammatory phenotype 

characterized by xerosis and pruritic eczematous lesion (Zheng et al., 

2009).  

             An imbalance of the adaptive immune system mediated by various T 

cells plays a pivotal role in the pathogenesis of AD, traditionally sustained 

exposure of pathogens tailors immune responses and drives the 

development of specialized T-helper cells cytokine environment (Wang 

and Ning, 2015).The immune system assists the host to eliminating 

harmful or allergenic substances that reach via mucosal surfaces, to 

recognize and destroy  microbes (such as bacteria), the host employs both 
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innate and adaptive mechanisms (Chaplin,2010).The increase 

understanding of the T-cell biology has refreshed the roles of classical Th2 

responses and regulatory T-cells in the development of AD skin that  

showing dominance of IL-13 pathways and  it is directly involved in the 

regulation of IgE and has been associated with atopy (Hussein et al., 

2011). S. aureus was  the most prevalent bacteria on skin of AD patients 

compared to control skin, and positively correlated to severity of disease 

but on other hand, the affected skin sites were more dominated by S. 

aureus than unaffected sites particularly inflamed areas  and during a flare 

the abundance increased dramatically in untreated patients. Also 

S. epidermidis and S. heamolyticus were increased on involved sites 

(Bjerre et al., 2017).So when, skin becomes more vulnerable to bacterial 

inflammation that raises the severity of AD. Therefore, the present study 

was designed to evaluate the relationship between the levels of some 

immunological parameters in AD patients with  the disease and increased 

the chance of skin bacterial infection in those patients. This aim will be 

accomplished through these objectives: 

1. Isolation and identification of the aerobic bacterial agent of skin lesion 

in AD patients. 

2. Diagnosed the isolated bacteria  biochemically and by PCR technique. 

3. Measuring the level of IL-5, IL-13 and IgE in AD patients and 

compared with healthy control group. 

4. Evolution the relationship between the percentage of isolated bacteria 

and variation in  some immunological parameters. 
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 1.2 Literature review 

1.2.1 Definition of Atopic Dermatitis  

          Atopic dermatitis (atopic eczema) is a widespread inflammatory skin 

condition characterized by defects in both skin barrier structures and immune 

response alternations, so that the major cause for structural abnormalities in the 

epidermidis associated with immune dysregulation in this disease (Salava and 

Lauerma, 2014). Comorbidities of AD include allergies (food allergy, asthma, 

allergic rhinitis, allergic conjunctivitis, and eosinophilic esophagitis), implying 

both dermal and systemic immune response, the international eczema council 

discovered a robust pattern of immune activation in peripheral blood, as well as an 

increased risk of skin and systemic infections ( Brunner et al., 2017).  

         There is a regular association between AD with other atopic and allergic 

conditions including asthma and rhinitis, some times in a progression known as the 

atopic march ( Dharmage et al., 2014). In the understanding of  the eczema 

pathogenesis, later investigations the role of filaggrin gene (FLG) mutations have 

identified a series of important associations to the atopic disease phenotypes, 

including atopic asthma and allergic rhinitis  (Brown and McLean, 2012).  

        Atopic eczema is the most common childhood inflammatory skin disease, 

affecting 15-20 percent of children at any time in the world (Sathishkumar and 

Moss,2016). In addition to the symptoms of intractable itching, skin injury, pain, 

loss of sleep and the social stigma of a noticeable skin condition, the cause of 

atopic eczema is unclear, although a genetic predisposition and a combination of 

allergic and non-allergic factors seem to be significant in determining the 

expression of the disease (Hoare et al., 2000). AD is a non‐contagious 
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inflammatory, chronically ,relapsing, and sever pruritic skin disease often 

occurring  in families with atopic diseases such as (AD ,bronchial asthma and/or 

allergic rhinitis‐conjunctivitis), AD is an eosinophilic/spongiotic inflammation of 

the skin with characteristic age‐dependent distribution patterns and morphology of 

lesions, accompanied by 2–5% prevalence  in young adults and up to 20% in 

children, AD is one of the most common skin diseases (Wollenberg et al., 2016).  

            The release of type 2 cytokines from activated Th2 cells causes the majority 

of inflammatory responses seen in allergic diseases like AD disease, and the 

primary characteristics of allergic reactions include the release of IgE, increased 

vascular permeability and recruitment of effector cells like eosinophils, basophils, 

and mast cells (Pulendran and Artis, 2012 ). Type 2 cytokines are not only 

produced by Th2 cells; Th9 cells (follicular T helper cells) and inflammatory cells 

also contribute to the secretion of type 2 cytokines, independent of T-cells, 

invariant natural killer T-cells produce large quantities of cytokines and cause 

airway inflammation (Liang et al., 2012).  

           AD is a chronic and pruritic immune-mediated inflammatory dermatitis 

characterized by a Th2 immune response phenotype and may be associated with 

systemic inflammation (Gooderham et al., 2018). Inflammatory dendritic cells 

(DCs), macrophages, and eosinophils infiltrate the lesions, resulting in chronic AD, 

furthermore, pruritus caused by AD disease reduces patients' quality of life and 

increases their susceptibility to microbial colonization, such as S. aureus 

infections, which is why AD disease is still a major health concern in many 

countries today, the clinical signs of itching, facial and extensor eczema in babies 

and toddlers, flexural eczema in adults, and dermatitis chronicity are used to 

diagnose AD ( Cevikbas and Steinhoff, 2012).An increase in serum IgE as well as 
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Th2 immune responses with increased IL-4, IL-5, IL-10, and IL-13 are the most 

commonly cited explanations for this allergic disease  (Wollenberg and  Feichtner,  

2013). 

1.2.2 Types of Atopic Dermatitis  

        Atopic dermatitis can be classified into two types extrinsic and intrinsic 

forms. So that, extrinsic or allergic AD shows high total serum IgE levels and the 

presence of particular IgE for environmental and food allergens, normal IgE is 

characterized by intrinsic or non-allergic AD and the clinical characteristics 

include relative late onset, milder severity, no ichthyosis, palmar hyperlinearity 

(Tokura, 2010). Many studies have showed variations between extrinsic and 

intrinsic AD in different aspects of pathophysiology (choi et al., 2003; Suarez et 

al., 2013). Immunologically, surface expression of the high and low affinity of IgE 

receptor is elevated in monocytes from patients with extrinsic AD, but serum IL-13 

levels are substantially increased in AD patients and neutrophil expression is 

comparably increased in both forms (Raap et al., 2006). 

         The outermost layer of mammalian skin, stratum corneum SC of the 

epidermis, consists of piles of dead corneocytes that are the end-products of 

terminal differentiation of epidermal keratinocytes, so that SC performs a crucial 

barrier function of epidermis, Langerhans cells, when activated, extend their 

dendrites through tight junctions just beneath the SC to capture external antigens. 

Recently, knowledge of the biology of corneocytes (‘corneobiology’) has 

progressed rapidly and many key factors that modulate its barrier function have 

been identified and characterized (Matsui and Amagai, 2015). According to several 

studies, a faulty of skin barrier serves as a site for allergic reactions to antigens and 

bacterial super antigen colonization, this causes systemic Th2 immunity, which 
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makes patients more susceptible to allergic nasal reactions and encourages airway 

hyperreactivity, Pathological inflammation in the skin, and percutaneous 

sensitization to allergens thus,  the most novel treatment strategies seek to target 

specific aspects of the skin barrier or cutaneous inflammation (Bantz et al., 2014; 

Tsakok et al., 2019). Also other study  finding that a filaggrin gene mutations in a 

high percentage of patients with AD, together with an older finding of ceramide 

reduction in the stratum corneum, have further suggested the presences in extrinsic 

AD of skin barrier damage (Henderson et al., 2008).  

         On the other hand, eczema is an inflammatory skin condition which can be 

caused by different causes that are intrinsic and extrinsic, a common form of 

eczema, chronic generalized eczema, is characterized by multi-site lesions, 

complex etiology, frequent recurrence, and extreme pruritus, the disease 

dramatically decreases the patients quality of life and puts a severe economic 

burden on patients (Li et al., 2016). 

             Extreme AD is generally diffuse, primarily affecting the face, neck, hand, 

and flexures, although it can affect to some degree all regions of the body, 

inflammatory versus lichenoid patients with the inflammatory pattern are red in 

color, the skin displays diffuse erythema with mostly acute, exudative and crusted 

eczematous lesions, often followed by profuse scaling (Hello et al., 2016). Medical 

evidence has established that AD is a significant risk factor for manual eczema, 

contact allergy was also confirmed to be an important risk factor for hand eczema 

and the risk was associated with extreme contact allergy eczema (Bryld et al ., 

2003). In terms of exposure to water, detergents, additives, and hand washing, the 

proportion of cases and controls in jobs with a high risk of hand eczema was 

comparable (Nyren et al., 2005). The presumption of adult AD is often posed by 
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persistent hand eczema in adults, atopic chronic hand eczema's clinical appearance 

is not necessarily the same medical morphological forms: acute persistent 

dyshidrotic eczema, a chronic type of irritant contact dermatitis, and chronic dry 

fingertip dermatitis are differentiated (Seghers et al., 2014).     

1.2.3 Distribution Patterns of Atopic Dermatitis 

        Atopic Dermatitis is a chronic inflammatory skin disorder, regardless of the 

age of the patient, mild to extreme erythema, scaling, and excoriation are typically 

present that indicate the severe itch, during the lifetime of the patient, the 

distribution pattern of skin lesions varies from more generalized eruptions of 

oozing and crusted lesions to the adult distribution pattern of flexural eczema with 

lichenification and scaly, xerotic, dry uninvolved skin, as seen in (Wollenberg and 

Bieber, 2000).  

         The clinical symptoms of AD differ with age and it is also possible to 

distinguish three stages, the first eczematous lesions typically form on the cheeks 

and the scalp in infancy as shown in figure (1-1), crusted erosions are caused by 

scratching, which sometimes begins a few weeks later (Shaw et al., 2011).  

       Lesions include flexures, nape, and the dorsal components of the limbs 

throughout infancy, in puberty and adulthood, the last stage is lichenified plaques 

that affect the flexures of the head and neck, itching, which continues during the 

day and worsens at night, causes sleep deprivation at each stage and greatly 

impairs the quality of life of the patient. AD is characterized by a chronic, 

relapsing type of skin inflammation, a disruption of the function of the epidermal 

barrier function that culminates in dry skin and IgE _ mediated sensitization to 

food and environmental allergens (Bieber, 2008; James et al ., 2011). 
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Figure (1-1) :Distribution of AD in children (Zina, 2021) 

 

1.2.4 Pathophysiology 

           Atopic dermatitis  pathophysiology is multifaceted, involving a complex 

interaction of many variables, including biology, climate, and dysregulated 

immune pathways (Deleanu and Nedelea, 2019). Genetic factors, as well as gene-

environmental interactions, play a pivotal role in the pathogenesis of AD disease, 

several genes linked to skin barrier dysfunction, proteolytic activity, and the 

immune system which have been linked to AD disease, suggesting that they may 

play a role in the etiology of the dysfunctional skin barrier and immunological 

abnormalities seen in AD skin (Sacco and Milner, 2019).  
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          Severe pruritus, xerosis, increased transepidermal water loss, normally 

distributed eczema lesions in flexural areas, and frequent cutaneous bacterial 

infections are all symptoms of AD, this appears to be aided by a weakened skin 

barrier (Jinnestal et al., 2014). AD is a common skin disorder and continues to 

increase in prevalence worldwide, several studies on AD pathogenesis and 

associated disorders have contributed to skin barrier dysfunction and to the adverse 

effect of FLG mutations on barrier function have raised the question of whether 

these barrier defects allow secondary changes in immunologic response that 

mediate the development of AD (Eichenfield et al., 2012).  

         The epidermidis (outer layer of skin) is made up of four layers: a 

proliferating keratinocyte basal layer, a spinous layer, a granular layer, and mortar 

framework, the stratum corneum, which consists of a dense layer of corneocytes 

arising from the differentials of keratinocytes in the epidermal layer below, the 

right junctions that limit the movement of large molecules or pathogens through 

the skin keep these cells together  (Van Smeden et al., 2014).  

           The stratum corneum contains lipids such as ceramides, free fatty acids 

FFAs, and cholesterol, in patients with AD disease, there is a general decrease in 

lipid levels, particularly in ceramide content and ceramide chain duration, which is 

linked to the severity of the disease (Janssen et al ., 2012).The Th2 immune 

response activation, with IL-4, IL-5, and IL-10 inhibiting delayed hypersensitivity, 

is one of the early immunological events observed in the development of atopic 

lesions interferon (IFN) growth is inhibited by IL-4, urticarial lesions are also 

common in the early stages of AD disease, as a result of Th2 

hyperreactivity(Otsuka et al .,2017).  



 

Introduction and Literature Review Chapter one 

 

11 
 

          These immunological changes have the effect of reducing the development 

of antimicrobial peptides (AMPs) (cathelicidin) and β-defensins 2 and 3 in 

particular, as shown in Figure (1-2 ), owing to this lack of production of AMPs 

specifically (cathelicidin) and β-defensins 2 and 3, atopics may be predisposed to 

widespread skin infections, atopics may be predisposed to widespread skin 

infections due to viruses (herpes, molluscum, and vaccinia) and bacteria, especially 

bacteria, due to this loss of AMPs production (Staphylococcus) ( James et al ., 

2011) . 

            The immune response to the production of Th2 cytokine is further distorted 

by epicutaneous exposure to Staphylococcal superantigens, which generate IgE 

antibodies in AD patients, explaining the connection between staphylococcal 

infection and AD exacerbations, staphylococcal superantigens such as enterotoxin 

B (SEB) staphylococcal, enterotoxin E (SEE) staphylococcal and toxic shock 

syndrome toxin (TSST-1) induce a deep decrease in T-cell steroid responsiveness  

of T- cells, another factor related to staphylococcal skin infection or invasion and 

AD flare-ups is this, chronic cutaneous inflammation is characterized by Th1 

cytokines, despite the fact that AD is a Th2-mediated disease, this helps to 

understand why chronic AD looks like other chronic dermatoses histologically, 

patients with AD disease have monocytes in their peripheral blood ( James et al ., 

2011).  

        During disease flares, the percentage of S.aureus sequences was higher than at 

baseline or post-treatment, and was linked to the disease's worsening nature, during 

flares, skin representation of commensal S. epidermidis improved significantly 

(kong et al ., 2012). 
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Figure ( 1-2): Pathophysiology of AD (Liu et al., 2011) 

 

 

1.2.5 Epidemiology 

           Atopic dermatitis (eczema) is a chronic pruritic, inflammatory skin 

condition with a global prevalence of affecting 11–20% of children and 5–10% of 

adults (Cork et al., 2020).Clear epidemiological similarities exist between asthma 

and AD, importantly, the first manifestation of atopic diathesis, which occurs in 

genetically predisposed people and often involves asthma and allergic rhinitis, is 

often AD later in childhood, up to 80% of children with AD can develop allergic 

rhinitis or asthma (Eichenfield et al., 2003). Among children and adults 20 % and 

3% , respectively are affected by AD, according to recent data, its prevalence is 

still increasing, especially in low-income countries the signs of AD disease usually 
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appear early in life, and they are also accompanied by other allergic conditions 

such as asthma or allergic rhinitis (Bonamonte et al., 2019). Age category (3-13 

years)  give the highest AD disease possibility 77.3% under consideration 

compared with control group (Zina ,2021).  

          Individuals impacted by AD generally have genetically defined risk factors 

that influence the function of the skin barrier or  the immune system genetic 

mutations alone, however, may not be enough to cause clinical manifestations of 

AD, and it is merely the association of a defective epidermal barrier with harmful 

effects of environmental agents in genetically predisposed individuals that 

contributes to the disease's growth (Nutten, 2015).  

         Epidemiological research indicating that AD is more prevalent in affluent 

households, small family size relationships, increased prevalence in migrant 

communities, and increasing disease prevalence all strongly indicate a significant 

role for the environment in deciding the expression of the disease, future study 

gaps include gene-environment interaction assessment, better studies of the natural 

history of AD, and better clinical trials that answer questions that are important to 

physicians and their patients (Williams,  2000). 

           AD is one of the most common skin condition and affect percentage 5-20% 

of infants with a lower incidence in adulthood in the worldwide (Carroll et al., 

2005).Around 70 percent of individual relapses of this disease occur before 

puberty, while 25 percent of people experience the signs and relapses of this 

disease after puberty, also around 60% of children who are inflicted with this 

disease at the beginning of birth are susceptible to one or more allergens, whereas 

children with late onset of this disease are often less susceptible (Thomsen, 2014). 
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          AD is a complex condition induced by the combination of many genetic and 

environmental factors, particularly in patients with severe disease (Sacotte and 

Silverberg, 2018).The impact is not just an itchy rash, but also the secondary 

effects, particularly disturbed sleep, on the patient's psychological well-being and 

their jobs, in order to provide a holistic approach for health care practitioners to the 

treatment of atopic dermatitis that is difficult to treat, described as atopic dermatitis 

that appears to be unresponsive to simple moisturizers and mild potency and 

topical corticosteroids (Arkwright et al., 2013). 

          AD management poses a clinical challenge and frequently includes topical 

and systemic treatment combinations, the most efficient anti-inflammatory 

treatment for severe AD is topical glucocorticoids and topical calcineurin 

antagonists, which are used for exacerbation control, more recently, for preventive 

therapy in selected cases, topical corticosteroids remain the central treatment, 

tacrolimus and pimecrolimus topical calcineurin inhibitors are favored at some 

sites, an choice for extreme refractory cases is systemic anti-inflammatory therapy, 

microbial invasion and super infection lead to the exacerbation of the disease and 

thus justify additional antimicrobial / antiseptic care (Darsow et al ., 2013). 

 

1.2.6 Predisposing Factors Associated with Atopic Dermatitis 

        The history of  family in atopic disease is regarded as a risk factor for peoples, 

along with an increased risk of AD during breastfeeding, no correlation with 

certain variables involved in the hygiene hypothesis was found, this means that 

breastfeeding is not recommended for the prevention of AD (Mailhol et al., 2009) . 
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            Food allergy has been shown in some studies to be a strong risk factor for 

the development of other late childhood allergic diseases, food allergy comorbidity 

lowers the age of onset of AD disease ( Kijama et al., 2013). General, the skin 

reflects of body's interface with the world around it therefore, it is subject to 

multiple insults, serving as inflammation causes, these involve both irritants and 

allergenic substances, These factors activate the scratching induced by the release 

of proinflammatory cytokines from atopic keratinocytes to initiate and maintain the 

inflammatory cascade initiated by atopic keratinocytes release proinflammatory 

cytokines, Stress has been shown to cause immunologic alterations, and when 

combined with scratching, it can exacerbate AD disease (Leung and Boguniewicz, 

2004). 

       AD is a complex disease with multiple causes and complex mechanistic 

pathways according to age of onset, severity of the illness, ethnic modifiers, 

response to therapy and triggers, AD severity seems to be a risk factor for 

associated  food allergy FA , results from population‐based, birth and patient 

cohorts show that early‐onset and severe AD parental history of asthma, and 

multiple sensitizations are risk factors leading to the atopic march and the 

development of asthma (Amat et al., 2018 ). 

        In general several studies accepted that most babies and young children with 

early atopic eczema in later childhood will develop asthma, a more complicated 

relationship between early eczema and asthma is indicated (Vander Hulst, 2007; 

Pyun, 2015). In patients with AD, this may be associated with a greater risk of 

sensitization to topical agents, including topical treatment, long-term exposure to 

allergens has been shown to be a risk factor in allergic contact dermatitis ACD in 

AD, in order to reduce the risk of irritation and sensitization, attention should be 
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paid to anything that comes into contact with the skin, especially the topical 

formulations used to treat AD (Mailhol et al., 2009). 

         AD is a significant risk factor for the development of asthma, with an 

improved odds ratio in children with AD relative to children without AD in some 

longitudinal studies, and asthma occurs in around 30 percent of patients with AD. 

Atopic sensitization patients there is a greater chance of advancing in the atopic 

march towards asthma along with eczema, early onset and severity of AD are the 

key risk factors for asthma development and persistence (Spergel, 2010). 

             In AD patients, the skin barrier is considered to be compromised, both in 

acute eczematous lesions and in clinically unaffected skin lesions, a hereditary 

predisposition to produce high levels of stratum corneum chymotryptic enzyme 

will first compromise skin barrier function, corneodesmosomes are prematurely 

broken down by this protease enzyme, resulting in epidermal barrier impairment. 

Stratum corneum chymotryptic enzyme production may be further increased and 

epidermal barrier function weakened by the addition of environmental interactions, 

such as washing with soap and detergents, or long-term application of topical 

corticosteroids, exogenous proteases from house dust mites and S. aureus can also 

cause damage to the epidermal barrier, one or more of these combinations of 

factors As a result, the risk of allergen penetration and subsequent inflammatory 

reaction increases, leading to disease exacerbation (Cork et al ., 2006; Brough et 

al., 2020 ). 

         Filaggrin gene encoding FLG mutations have been recognized as the cause of 

ichthyosis vulgaris (IV) and have been shown to be important predisposing factors 

for AD (Nomura et al., 2008).  
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          The confirmed discovery as a commonly replicated major risk factor for 

eczema of loss-of-function mutations in the structural protein filaggrin sheds new 

light on disease mechanisms in eczema, a disorder that was often known to be 

etiopathogenesis, which was mostly immunological, the results of the FLG 

mutation are consistent with a proposed unifying theory for eczema pathogenesis 

that involves a heritable epithelial barrier deficiency, decreased epidermal defense 

mechanisms for allergens and microbes, polarized Th2 lymphocyte responses, and 

chronic inflammation, including autoimmune disease (ORegan et al., 2008).  

            Changes in skin pH in AD, especially with regard to the role of the skin 

barrier and S. aureus colonization, proven evidence indicates that, as a result of 

reductions in filaggrin proteolysis and sweat secretion, the impaired release of 

proton donors, such as amino acids and lactic acid to the stratum corneum in AD 

disease is impaired, furthermore, an impaired formation of since an acidic pH is 

needed for both lipid organization and lipid metabolism in the stratum corneum, 

these changes can contribute to the disruption of skin barrier function observed in 

atopic dermatitis (Rippke et al., 2004).  

1.2.7 Immune Response of Atopic Dermatitis  

1.2.7.1 Innate Immunity 

        In AD patients, the combination of a genetic predisposition for skin barrier 

dysfunction and dysfunctional innate and adaptive immune responses leads to a 

higher frequency of bacterial and viral skin infections, the innate immune system 

quickly mobilizes an unspecific, standardized first-line defense against different 

pathogens ( Wollenberg et al., 2011 ). Skin inflammation is linked to cutaneous 

expansion of IL-5-producing type 2 innate lymphoid cells, which occurs 

independently of adaptive immunity, furthermore, when compared to control 
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subjects, people with filaggrin mutations have a higher frequency of type 2 innate 

lymphoid cells in their skin (Saunders et al., 2016).  

          Some of the innate immune defects observed in atopic dermatitis are 

consider as primary defects, such as epithelial barrier defects and defects in 

signaling or expression of innate receptors, others may be secondary to the effects 

of the adaptive immune response, for example, deficiencies in antimicrobial 

peptides may be due to the overexpression of Th2 cytokines such as IL-13(Niebuhr 

and Werfel, 2010) .  

        Th2 cytokine producing invariant natural killer T (iNKT) cells, innate 

lymphoid cells (ILCs), and Th17/Th22 cytokine producing innate cells – (iNKT) 

cells and natural killer (NK)like cells which can all play a role in innate immune 

modulation in AD disease, As a result, early control of innate immune responses in 

AD, before adaptive immune responses by traditional T and B cells, which 

perpetuate chronic skin inflammation, may be sufficient to relieve acute 

exacerbations of AD (Park et al., 2013).  

1.2.7.2 Adaptive Immunity  

           A central feature in AD immunopathogenesis is dysregulation of Th2 cells 

and type 2 innate lymphoid cells, which leads to a robust increase in type 2 

immune cytokines, including interleukin  IL-4, IL-13, and IL-31 (Kim and Leung, 

2019). Homing memory skin T-cells play an important role in the pathogenesis of 

AD disease due to immune dysregulation, as a result, immune dysregulation with 

predominant Th2 cytokines, such as IL-5 and IL-13, has been proposed as a 

pathogenesis for AD disease, because Th2 and Th22 responses drive acute AD 

lesions, a Th2/Th22 polarized environment has been found in AD, while chronic 

lesions are driven by a Th1 response (Moy et al., 2015). 
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         A reported study found that AD is caused by a distorted Th2 immune 

response, with a Th1:Th2 ratio of 0.09 in chronic AD, Th2 cells accounted for the 

majority of CD3 and Tcells in biopsy specimens from chronic AD lesions (64 

percent), followed by Th17 (30.4 percent), Th22 (3.3 percent), and Th1 cells (4.8 

percent ) (Moy et al., 2015). Th2 cytokines (IL-5 and IL-13) have a permissive 

impact on microbial invasion and epidermal barrier destruction by inhibiting 

antimicrobial peptide (AMP) formation, decreasing lipid production in the stratum 

corneum, and inducing spongiosis ( Noda et al., 2015). 

          Keratinocytes are stimulated to express thymic stromal lymphopoietin 

(TSLP) by IL-4 and IL-13, which serves as a link between barrier defect and Th2 

polarization, in transgenic mice, excessive IL-4 causes AD-like lesions, whereas 

IL-5 attracts eosinophils to chronic AD lesions (Yamanka and Mizutani, 2011). 

         Since, AD is associated with allergen sensitization, elevated  serum IgE and 

increased  of Th2 cytokines (IL-4,IL-5 and IL-13) in both unaffected skin and skin 

lesion of AD, candidate gene studies for AD have focused on the Th2 pathway 

indeed, the genome-wide association study (GWAS) assays have repeatedly 

identified AD genetic risk  locity around Th2 genes regions at 5q31 so that genetic 

variants of genes in the Th2 signaling pathway  including  IL-5and IL-13 receptor 

are positive associated  with AD (Barnes, 2010) .   

1.2.7.3Role of Interleukin 5  

         Interleukin 5 (IL-5) is produced in lymphocytes, mast cells, eosinophil, and 

airway smooth muscle and epithelial cells, and is primarily responsible for the 

maturation and release of eosinophil in the bone marrow, in humans, it is a very 

selective cytokine because only eosinophil and basophils possess a type-1 cytokine 
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receptor for IL-5 with a specific α-subunit and the βc-subunit that confers high-

affinity binding and signal transduction (Greenfeder et al., 2001). 

        Both lymphocytes and Eosinophils are derived from a CD34+ hematopoietic 

progenitor cell in the bone marrow, and mast cells produce IL-5 and GM-CSF, 

which promote eosinophil growth, maturation, and differentiation (Simon et al., 

2004). It has been well established that IL-5 is one of the most important cytokines 

for generation of eosinophils (Rothenberg and Hogan, 2006). Confirmed studies 

have demonstrated that distribution of IL-5 genotype is significantly different 

among AD patients with eosinophilia, as a result, the IL-5 gene may play a role in 

AD-related blood eosinophilia(Yamamoto et al., 2003).  

          Human thymic stromal lymphopoietin (TSLP) potently activated CD11c(+) 

dendritic cells DCs and induced production of the Th2-attracting chemokines 

TARC (thymus and activation-regulated chemokine; also known as CCL17) and 

MDC (macrophage-derived chemokine; CCL22), TSLP-activated DCs primed 

naïve T(H) cells to produce the proallergic cytokines ,IL-5, IL-13 and tumor 

necrosis factor-alpha, while down-regulating IL-10 and interferon-gamma  

(Soumelis et al., 2002).Th2 cytokine such IL-5 along with other cytokines elevated 

levels were detected in the skin of AD patients, and levels correlated with IgE 

levels (Brandt and Sivaprasad,2011). 

1.2.7.4 Role of Interleukin 13  

            Interleukin 13 has been implicated in the pathogenesis of allergic diseases, 

including AD and asthma, a direct role of IL-13 in AD has not been established IL-

13 was produced exclusively in the skin and caused a chronic inflammatory 

phenotype characterized by xerosis and pruritic eczematous lesions (Zheng et al., 
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2009). AD which is characterized by a disturbed skin barrier, robust type 2 helper 

T-cell (Th2)–mediated immune responses to numerous environmental antigens, 

susceptibility to cutaneous infections and intractable pruritus, is a common chronic 

skin condition with a worldwide prevalence ,the Th2 cytokines IL-13 are believed 

to play roles in the pathogenesis of AD (Beck et al., 2014). The skin microbiome is 

changing, and the epidermal barrier function is deteriorating. When IL-13 is 

overexpressed locally, it has a significant impact on skin biology, including 

inflammatory cell recruitment (Bieber, 2020) . 

          Macrophages play a central role in the balance and efficiency of the immune 

response and are at the interface between innate and adaptive immunity, their 

phenotype is a delicate equilibrium between the M1 (classical, pro-Th1) and M2 

(alternative, pro-Th2) profiles, this balance is regulated by cytokines such as IL-13, 

a typical pro-M2-Th2 cytokine that has been related to allergic disease and asthma 

(Martinez Nunez et al., 2011). 

          IL-13 is a cytokine produced by T-cells that has several functions, including 

inducing the production of IgE, a number of studies have found that cytokines 

produced locally in the skin play an important role in AD (Obara et al., 2002). 

IL‐13 is a cytokine produced primarily by activated Th2 cells (Halim et al., 2014). 

Furthermore IL-13 is known to be involved in various mechanisms of atopic 

conditions shares promotes B‐cell differentiation and is capable of inducing 

isotope‐switching in B cells to produce IgG4 and IgE), it also inhibits 

inflammatory cytokine production from monocytes and promotes the 

differentiation and survival of eosinophil and mast cells (Hummelshoj et al., 2003). 
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1.2.7.5 Role of Immunoglobulin E  

            Hypersensitivity type І is called Atopic anaphylaxis and high fever, which 

occur immediately through minutes ,the main cause is due to the presence of IgE 

antibodies (Zina ,2021).  Atopic dermatitis  is an eczematous, pruritic skin disease 

that affects 2–20 percent of the general population and has a significant impact on 

the patient's quality of life, it's often linked to allergic diseases of type I, such as 

food allergies, asthma, and allergic rhinitis (Thomsen, 2014 ). The pathophysiology 

of AD disease is a complicated, involving interactions between genetic, 

immunological, and environmental factors, skin barrier dysfunction caused by 

decreased filaggrin expression, as well as a biphasic T-cell-mediated immune 

response characterized by a Th2 phenotype in childhood and an acute disease 

phase that shifts to a Th1 signal in the chronic stage, are thought to play key roles 

in the disease process The elevated level of total serum IgE in approximately 80% 

of AD patients is a significant symptom of the disease (Kasperkiewicz et al., 

2018). 

          The majority of AD patients are atopic, with sensitivities to a variety of 

allergens, However, since this trait isn't needed for diagnosis, someone can meet 

the AD requirements without being atopic or allergic to allergens of some kind 

because of understanding to IgE function in triggering main effector cell types 

involved in allergic inflammation and its contribution to some other allergic 

diseases in which patients are sensitized to allergens and have elevated IgE levels, 

expect to play a role in some other allergic diseases in which patients are sensitized 

to allergens and have elevated IgE levels (Liu et al., 2011). One of IgE most well-

known functions is to mediate mast cell activation, results which in the release of 
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preformed mediators like histamine, as well as cytokines like IL-5 and IL-13, 

which promote Th2-polarized T cell responses, this shown in  Figure (1-3).  

           IgE may play a role in the development of AD disease by mediating 

allergen-induced activation of mast cells in the skin, dendritic cells are another type 

of skin cell that has IgE receptors and can play a role in the immune response 

mediated by IgE, inflammatory dendritic epidermal cells and Langerhans cells. In 

those cells, type I IgE receptors (FcRI) are expressed, and IgE increases their 

expression. The levels of these receptors in both cell types have been found to be 

higher in people with AD disease (Novak et al., 2004). 

 

Figure (1-3): Role of IgE in AD  (Novak et al ., 2004)                               

          Allergens from microorganisms and food can pass through the skin's weak 

barrier, where they are contracted by Langerhans cells (LCs) through antigen-

specific IgE that is restricted to the IgE receptor, antigen-laden LCs migrate to 

lymph nodes, where they help B cells differentiate into IgE-producing plasma cells 

by inducing the differentiation of naive CD4+ T cells (Th) into Th2 cells, Th2 cells 
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travel through the bloodstream and reach the allergen-affected region, LCs 

reactivate them, which encourages the Th2 allergic inflammatory response, as cell-

bound IgE is crosslinked, mast cells in the skin become sensitized, releasing 

inflammatory mediators, IL-4, IL-5, and IL-13 are examples of interleukins, and 

TNF- are examples of cytokines and chemokines crosslinking occurs as allergens 

crosslink IgE bound to cells, chemokines produced by activated mast cells can aid 

Th2 cell migration into the affected area, Mast cells release the cytokines IL-5 and 

IL-13, which contribute to the Th2 response up regulation of adhesion molecules 

on keratinocytes and secretion of cytokines and chemokines by these cells may be 

induced by mediators such as histamine, chemokines and IL-5 may cause 

eosinophil infiltration across venules, Autoantigens may play a similar role in the 

allergic inflammatory response in AD disease (Liu et al ., 2011). 

1.2.7.6.The Role of Eosinophils  

         Eosinophils are immune system cells known best for their function in parasite 

protection, but they also serve as mediators of allergy and asthma, alongside 

basophils and mast cells AD which illustrate in Figure (1- 4) (Simon et al., 2004 ). 

They make up anywhere from 1% to 6% of all white blood cells, if not stimulated, 

they will remain in the bloodstream for 8–12 hours and in tissue for 8–12 days 

(Young , 2006). 
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Figure (1-4):The Role of Eosinophils in (Simon et al.,2004) 

         The development of eosinophils and their migration to inflammatory 

sites are the local activation and distinctive characteristics of AD, Th2 cell 

activation triggers the development of Th2 cytokines, which assist in the 

production and function of eosinophils IL-5 and GM-CSF promote the 

development of eosinophils, In the bone marrow, maturation and 

differentiation occur, activated eosinophils play a significant 

immunoregulatory function IL-5 and IL-13 are two cytokines and 
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chemokines that are secreted by the immune system. In acute AD lesions, 

there is a change from a Th2-like immune response to a Th1-like immune 

response in chronic AD lesions occurs when Th2 cytokines activate 

eosinophils to produce IL-13, The repair and remodeling processes that 

occur as a result of allergic inflammation are helped by IL-13, they 

propose that eosinophils play another role in allergic inflammation tissue 

repair and fibrotic processes, In addition to their proinflammatory 

function, eosinophils are thought to be involved in tissue repair and 

fibrotic processes in allergic inflammation, They may play a role by 

promoting collagen synthesis by way the action of their secreted 

transforming growth factors (Phipps et al ., 2002). 

1.8 Skin Bacterial infection in AD 

             In keratinocytes with AD, increased expression of 

proinflammatory genes and activation of innate immune responses are 

linked to chronic skin inflammation (Rebane et al., 2014). The skin 

stratum corneum is highly susceptible to bacterial colonization in patients 

with AD, and the skin defense system against bacterial invasion appears to 

be severely disrupted in AD skin, as shown in Figure (1-5) (Arikawa et al., 

2002).Increased Corynebacterium bovis colonization in AD patients 

resulted in a strong Th2 response in the skin, which is a key feature of 

acute AD, this could be one way that dysbiosis of the skin microbiome can 

worsen severity by changing the immune response compared to that seen 

in AD (Kobayash et al., 2015). 

              During disease flares, the percentage of Staphylococcus 

sequences was higher than at baseline, and this was linked to increased 
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disease severity, representation of the skin commensal S. epidermidis also 

significantly increased during flares. Increases in Streptococcus, 

Propionibacterium, and Corynebacterium species were observed 

following therapy, these findings reveal linkages between microbial 

communities and inflammatory diseases such as AD, and demonstrate that 

as compared with culture-based studies, higher resolution examination of 

microbiota associated with human disease provides novel insights into 

global shifts of bacteria relevant to disease progression and treatment 

(Kong et al., 2012). 

         S. aureus while it colonization on the skin of people with AD disease has 

been linked to disease severity, other members of the skin bacterial community 

may also play a role, the role of the skin microbiome in preserving normal skin 

immune function, as well as the negative effects of microbial dysbiosis in driving 

inflammation, is a promising path for new treatment growth  (Williams and Gallo, 

2015).  

            Colonization by S. aureus is both a cause and a result of allergic skin 

inflammation, Skin barrier dysfunction, increased synthesis of S. aureus 

extracellular matrix adhesins, and defective innate immune responses due to 

reduced development of endogenous antimicrobial peptides are some of the 

mechanisms by which allergic skin inflammation promotes S. aureus colonization, 

on the other hand, S. aureus develops superantigens in the form of exotoxins, 

through the stimulation of massive T-cells, the position of allergens, and direct 

stimulation of antigen-presenting cells and keratinocytes, Staphylococcal 

superantigens (SsAgs) can penetrate the skin barrier and contribute to the 

persistence and exacerbation of allergic skin inflammation in AD disease, the 
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expansion of skin-homing cutaneous lymphocyte-associated antigen-positive T-

cell, and the augmentation of allergen-induced skin inflammation (Lin et al., 2007). 

           Increased and high abundance of S. aureus species in affected skin induces 

pathophysiology of AD disease, and immune dysfunction has been linked to it, 

including T helper 2 cells, lymphocyte skewing, reduced AMPs, intensified 

allergic reactions, and disruption of the skin barrier, when mice are colonized with 

S. aureus in the lab, they develop AD-like lesions, other bacterial species present 

on normal skin, on the other hand, tend to help in normal immune homeostasis, in 

comparison to S. aureus exacerbation of disease and inflammation, for example, S. 

epidermidis, a common bacterial species found on healthy human skin, can reduce 

inflammation after an injury and promote development (Nakatsuji et al., 2017 ).  

                A compromised skin barrier facilitates skin colonization by microbes such 

as S. aureus in adult patients with AD disease, microbial colonization may make it 

easier for microbial antigens to penetrate the skin, resulting in IgE sensitization, 

these findings highlight the significance of skin associated microbial colonization 

and sensitization to microbial allergens in the pathogenesis of eczema (Jinnestal et 

al., 2014). S. aureus bacteria play a key role in the pathogenesis of AD disease by 

secreting toxins, antigens, and proteases that interact with keratinocytes and other 

inflammatory cells, causing skin hemostasis to be disrupted and the epidermal 

barrier to be compromised (Maintz and Novak, 2011).  

         Several S. aureus products have been shown to cause pro-inflammatory 

responses in keratinocytes, furthermore, staphylococcal superantigens may 

stimulate T-lymphocytes directly via the T-cell receptor (Taskapan and Kumar, 

2000). It has also been reported that S. aureus produces proteases that cause skin 



 

Introduction and Literature Review Chapter one 

 

29 
 

barrier dysfunction (Hirasawa et al., 2009). And that S. aureus colonization is 

linked to skin barrier impairments in AD disease ( Jinnestal et al., 2014). 

 

 

 

Figure (1-5 ): Dysbiosis of the skin microbiome in AD patients (Williams and 

Gallo, 2015). 
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2: Materials and Methods 

2.1 Materials 

2.1.1 Equipments and Tools used 

        The listed equipments and tools which were used in the present study are 

illustrated in Table (2-1). 

Table (2-1): The equipments and tools and their manufacturers companies 

Manufacturers companies Equipment and tools name 

Korea  /   Kyonggi                     Autoclave 

Membrane/ Germany                 Benson burner                                  

Hettich/ Germany                       

   

Centrifuge 

Swelab / USA Compact system Vitek 2 

Swelab / USA Complete blood cell counter           

LTD JIANGSU/ China Disposable syringe 5ml 

Citotest  /  China                         EDTA tubes 

BIO-RAD/ England                     Electrophoresis unit   Gel  

Biotech/ USA                           ELISA reader                 

Merk /Germany Eppendorf  tubes 0.5 ml 

FASTER Bio 4S/ Italy             Fume Hood                                     

Heidoloph /  Germany              Hot plate with magnetic stirrer       

Memmert/ Germany                   Incubator 

P.R./ China Jel tubes 

Olympus/ Japan                        Light microscope                              

Eppendrof /Germany               Micropipettes 5-50 μl ,100-1000 

μl, 0.5 μl 

Bio Basic /Malaysia Nitrile powder free gloves 
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Table (2-2) : Biological and chemical materials and dyes with their   

   manufacturers companies 

Biobase / China                           Oven                         

Eppendorf / Oxford            PCR tubes 50μl, DNA tubes 100 

μl 

  Biozek/Netherland Petri dishes 

Afco/Jordan                               

 

  Plastic test tubes 10ml                             

Arcelik/ turkey                          Refrigerator                                       

  Sartorius/ Germany                Sensitive electronic balance          

Macrogen/ korea                                     Sequencers equipment            

Biobase / China                           Thermocycler-  PCR                  

Biobase / China                           Transilluminater UV  

Citotest/China                          Transport medium Swabs 

Intex/India UPS 

Gemmy/Twain                              Vortex  mixer                  

Manufacturers 

companies 

 Biological and chemical materials 

and dyes 

Wizpio / Korea                             Agarose 

Joud /Iraq                     Ethanol (70%) 

Bio basic/ Canada Ethedium promide        

GCC /England                        Glycerol 

Hydrogen     peroxide (3%) 

Sigma/ Germany                     Gram stain kit                   

Himedia /India N,N,N,N-Tetra methyl-P- Phenylene 

Diamine Dihydrochloride 

Mast / USA Plasma-coagulase EDTA (Rabbit 
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Table (2-3) :  Kits used  in the present study  

 

 

 

 

 

 

Table (2-4) Culture media  and their  manufacturers                                                                      

Manufacturers 

companies 

Media                    

HI-Media /India Brain heart infusion broth 

TITAN/BIOTECH- 

India 

MacConkey agar, Blood agar base, Nutrient 

Agar,              

Himedia Accumax/ 

India 

Mnnitol salt agar                         

 

 

 

plasma) 
Wizpio / Korea TBE Buffer 

PamReeac/ Spain Methanol                               

BioLabs lnc.new 

/England U.S.A 

Nuclease free water 

Fisher /Germany Sodium Chloride (NaCl) 

manufacturers companies Kits                        

iNtRON Biotechnology/ Korea DNA extraction kit                  

iNtRON Biotechnology/ Korea DNA ladder 100bp             

Demeditec / Germany          IgE ELISA Kit                         

 Biosearch Laboratory  /China    IL-13 ELISA Kit                       

Biosearch Laboratory/ China    IL-5 ELISA Kit                          

Biomerieux/  France             VITEK 2 
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Table (2-5) DNA amplification materials 

  

  

 

 

DNA amplification materials and Contents 

1. DNA Extraction Kit (G-spinTM Genomic DNA) / Intron, Korea 

Washing buffer A Pre buffer G-buffer 

Elution buffer Binding buffer Washing buffer B 

Proteinase K 

powder 

Ribonuclease A powder Lysozyme powder 

 2-PCR Taq Master Mix with dye /iNtRON Biotechnology/ Korea   

PCR reaction 

buffer 

MgCl2 Taq-DNA 

polymerase 

Blue dye with stabilizer d (NTP) 

3-100bp Plus Opti-DNA Marker /  iNtRON Biotechnology/ Korea 

Marker DNA leader consists of 12 DNA fragment (double-stranded) 

with a size of 100 bp-1000 bp, 1500 bp, and 3000 bp, it was used to 

determine the size of double-stranded DNA product from 100bp to 

3000bp. 
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Table (2-6)The primers Sequences were optioned from Sources  

 

2.2 Methods 

2.2.1 Sterilization  

         Sterilization of the culture media and solutions used in the study were 

achieved by using autoclave at temperature 121°C of 15 pound per square Inch for 

15 min after adjusted pH for 7.2 . On the other hand , the glasses were sterilized 

with an electric oven in 180° C for two hours.  

2.2.2  Preparation of  Culture Media  

2.2.2.1 Media Used for Bacterial isolation and Identification 

        All media used in the present study listed in table (2-4) were prepared 

according to the manufactures instruction steady on their contains.  All the media 

were sterilized autoclave . After sterilization and cooling at 45°C , only blood agar 

base was  completed  with 5%   of human blood and about 20ml of sterilized media 

, poured  in to sterilize petri dish .Finally, each prepared media labeled and stored 

at 4°C in refrigerator. 

 

Origin Source Product 

size (bp) 

Sequence of primer 5'_3'       Name of 

primer   

Macrogen 

Korea 

Dekio et 

al .,2005 

 

1400 

5'AGA GTT TGA TCC 

TGG CTC -3' 

F 27F 

 

1400 

 

5'GGT TAC CTT GTT 

ACG ACT T-3'  

R 1492R 
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2.2.2.2 Preparation of Maintenance Medium 

A. Short Time Storage Medium 

           It was storage method to maintain the pure culture for one month by 

preparing the nutrient agar slant in screw-capped tubes and streaked by a charged 

loop of single colony   for bacterial isolate  and incubated for 24h in autoclave. 

Then rolled up with parafilm, held at 4°C (Vandepitte et al., 2003).  

B. Long Time Storage Medium 

          This medium was represented by 85ml brain heart infusion broth as a basal 

medium and supplemented with 15% (v/v) glycerol. It was distributed into 5ml 

tubes, autoclaved, cooled then saved at 4°C until used. The usage of this medium 

was to maintain the isolated bacteria at  -20 °C for more than 6 months (Vandepitte 

et al., 2003).  

2.2.3 Biochemical reagents 

2.2.3.1 Normal saline: 

       It was prepared by dissolving 0.85 g of sodium chloride (NaCl) in 90 ml 

distilled water ,then complete the volume to 100 ml after that adjust the pH to 7 

.Solution was  autoclaved and kept in refrigerator until used (Baron et al.,1994). 

 2.2.3.2 Catalase reagent:  

           It was prepared as concentration of  3 % of hydrogen peroxide(H2O2 ) (3ml 

H2O2 in 90ml of distilled water then completed to 100ml). Reagent was used for 

detection the  ability of bacterial isolates in production of catalase enzyme (Baron 

et al.,1994).  

 



 

Materials and Methods Chapter two 

 

36 
 

2.2.3.3 Oxidase reagent:  

          Freshly prepared from adding 0.1 g of N,N,N,N-Tetra methyl-P- Phenylene 

Diamine Dihydrochloride in 9 ml of distilled water , then the volume was 

completed to 10 ml in clean , dark and sterile container (Baron et al.,1994). 

2.2.3. 4 Coagulase Reagent:                                                           

         The tube coagulase test was conducted following the procedure reported by 

Kateete et al.,(2010). Briefly, using  a class tube, one drop of EDTA rabbit plasma 

was added and proper amount of fresh bacterial suspension, and mixed well by a 

wooden stick. Up on it, the presence of bound coagulase proteins (clumping factor) 

on the bacterial cells will lead to clot formation . 

                                         

2.2.4. Collection of samples:  

            The  case control study was conducted between December 2019 to July 

2020 in the  laboratory of Biology Department, College of Science , University of 

Kerbala. The blood  samples and skin swabs were collected from  50 patients (30  

females and  20 males) with atopic dermatitis , aged from 5 to 35 years , attending  

at Al- Hussein  teaching hospital and some of private laboratory in Karbala 

Province, Iraq.  

        Blood samples and skin swabs were also collected from 30 normal individuals    

(15 males and 15 females)   with  age range between  5-35   years, who were free 

from any infection depending on the physician identification and some clinical 

examination , according to ( Sun et al., 2019 ).                                 
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A. Blood samples                                                                            

          Five ml of venous blood sample was collected  from 50 patients and 30 

control group in this study, each blood sample was divided in to two parts. The 

first one, (2 ml ) was placed in EDTA tubes to conduct complete blood count 

(CBC) .Further  the second part (3ml) was placed in the jell tubes and kept to 

clot at room temperature (25_30) °C. Tubes were then centrifuged at 3000 rpm 

for 10 min in order to separate serum  which was  carefully transferred to 

Eppendorf tubes and preserved at -20°C  until used. 

B. Swab samples                                                                       

        One hundred skin swabs were taken  from area of  infection and  surrounding 

area  of each the patients and thirty from control group as shown in figure( 2-1 ), 

by using transport medium swabs for preservation from dryness until transport to 

laboratory. Samples then were cultured in different type of media after incubation 

period 24h of 37°C to isolate and determine  the more frequent  pathogenic 

bacteria ( Sun et al., 2019 ).       
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Figure (2-1) Study design 
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2.2.5 Identification of Isolated Bacteria 

         Isolated bacteria were diagnosed depending on Atlas et al., (1995) Collee et 

al.,(1996 ) and  Goldman and Green  (2015). 

 2.2.5.1. Morphological and Culture Characteristic 

         The selected bacteria were initially identified according to the colony 

characteristics such as the, shape, size , color characteristic of the colonies on 

general and selective media ( Goldman and Green,2015) .  

 2.2.5.2. Biochemical Tests 

       It was done according to  Collee et al., (1996) as the flowing steps: 

1.Catalase test  

          This test was performed by transferring part of the bacterial culture to a 

clean and dry  glass slide using a carrier loop ring then a drop of hydrogen 

peroxide (H2O2) 3% was added. The appearance of air bubbles on the surface of 

the glass slide indicate of the positive result . This test is used to detect the ability 

of bacterial species for the production of catalase enzyme which convert hydrogen 

peroxide into oxygen and water. 

 2.Oxidase test  

        Drops of the oxidase enzyme reagent were prepared ,and placed on a clean 

and dry filter paper. Then part of the colony was transferred  by wooden sticks on  

the filter paper  for 10-15 sec, the appearance of the dark violet color is sign of 

positive result.  
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3.Coagulase test (Free Coagulase test) 

           The bacteria grew on Nutrient broth and incubated  in 37 degree for 18-24 

hours, then transfer 0.1ml  of bacterial culture  to sterile  glass tube containing  

o.5ml from rabbit plasma and tubes were incubated in 37 ° C for 4hours  and check 

the tube  every hour because  it may degrade  again when formed, and negative 

tube should be left at room temperature  for the overnight  to notice the thrombus –

producing bacteria  slowly, plasma clotting  is a sign of plasma clotting enzyme.  

4.Hemolysin production   

The ability of isolated bacteria to analysis of erythrocyte was tested by culture 

bacteria on blood agar plates  which prepared previously as mentioned in section  

(2.2.3) and incubated at 37° C for 24 hours in aerobically conditions.  

2.2.5.3. Vitek Diagnosis System 

           This system was used for biochemical diagnosis of bacterial species to 

determine the type of  isolated bacteria through the color detection cards GP color 

–coded diagnostic. Cards were used to diagnose the Gram positive bacteria and the 

card marked with GN to diagnose bacterial samples , according to the following 

steps:  

1. Samples were cultivated  on culture media (nutrient agar) for bacterial growth in 

the laboratory and then placed in the incubator for 24 hours at 37°C . 

 2.Then bacterial suspension (pure culture) was prepared by transporting a 

sufficient number of pure colonies using a loop to a special test tube (made of 

polystyrene in 12× 75 ml sizes) .This tube contains 3.0 ml of salt solution with 

adjusting the  turbidity according to special measurements by type of colonies  , 
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 3.The test tubes were transferred to the Cassette of the Vitek device and it was 

transferred to Vitek 2 compact device in the designated area and the machine was 

turned on.  

4.The inoculated cards were passed through a mechanism whereby the transfer 

tube was cut and the card was pasted before being loaded into the circular 

incubator. The circular incubator can hold up to 30 or even 60 cards, cards were 

incubated at 35.5 °C.  

2.2.6. The PCR Technique for Identifying Bacteria 

2.2.6.1.  Bacterial DNA Extraction  

   In order to extract DNA from pure colonies, the genomic DNA extraction kit was 

used according to its manufactures company  

1. Protocol  for Gram_ Positive Bacteria 

 1.  One _two ml of  cell were  centrifuged at 13,000 rpm for 1 minute to harvest. 

After that, the supernatant was extracted. Note : after centrifugation, the 

supernatant was removed and completely suspended  by vortex. Do not  overload 

the sample. 

 2. Fifty μl  of Pre-Buffer was added  and 3 μl of lysozyme solution, mixed well. 

Then, incubated at 37c for a minimum of 15 minutes. Invert the tube every 5 

minutes during the incubation to help lyse the cells.  After that, 250 μl of G-Buffer 

solution was applied and thoroughly inverted-mix. 

3.  Tubes were incubated for 15 minutes at 65°C. Invert the tube every 5 minutes 

during the incubation to support lysis cells. 
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4. Two hundred and fifty μl of Binding Buffer was added, and mixed well by using 

pipet (at least 10 times) or gently vortexing. This step is critical for efficient 

deproteinization because it allows cell lysates to move through a column more 

efficiently and increases gDNA binding to column resins. 

5 . Cell lysates was  loaded on column and centrifuge at 13,000 rpm for 1 min. 

Note : the maximum volume of the column reservoirs 800 μl. For sample volumes 

of more than 800 μl, sample load and spin again. 

6. To wash, 500μl  Washing Buffer A was applied to the column and centrifuged at 

13,000 rpm for 1 minute. After that, the solution was extracted. The column was 

then filled with 500 of Washing Buffer B and centrifuged for 1 minute at 13,000 

rpm. 

7. Solution  was removed  and centrifuged for 1 min at 13,000 rpm.  

8. The G-spinTM column  was placed in a clean 1.5 ml microcentrifuge tube (not 

provided) and poured 50-200μl . Elution Buffer directly onto the membrane. After 

that, tube was incubated for 1 minute at room temperature before centrifuging for 1 

minute at 13,000 rpm. 

2.Tris-Borate EDTA Buffer (TBE Buffer10x) Preparation 

        This buffer was prepared according to Wizpio-Korea protocol by melting 7.4g 

of EDTA (disodium salt),61.8g of boric acid and 121.1g of tris to 100ml of RNase-

free H2O .The gel running buffer was then made by diluting 100ml to 1liter.It can 

be kept at room temperature for up to 6 months. 
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3.Ethidium bromide dye  

        Ethidium bromide dye made by dissolving (0.01) mg of ethidium bromide 

powder in 2 ml of D.W, then storing it at 4 °C in a dark container according to 

(Sambrook and Russel , 2011). 

4.Agarose Gel Preparation  

         The agarose gel was prepared according to the method of Sambrook and 

Rusell,( 2001) by adding agarose to 1x TBE buffer, the concentration of the 

agarose was different, each based on the loaded sample . The solution was put in 

the oven for boiling until all of the gel particles was dissolved. The solution was 

left to 50-60°C prior to combined with 0.5 l/ml ethidium bromide .              

   2.2. 6.2. Preparation of Primers 

         Primers were purchased form  Humanizing Genomics Macrogen Korea, in 

the form of a lyophilized product .To achieve a concentration of 100 picomoles per 

1μl , primers were dissolved in DNA/RNAase-free water. The final picomoles 

were calculated by the primer process and stock solution preservation. Each primer 

was diluted to 10 pmol \ ml and stored in the freezer until required 

2.2.6.3  Preparation of PCR Mixture    

                Polymerase chain reaction (PCR) was  prepared according to  intron 

company of Korea.  After DNA extracted, PCR was performed for amplifying the 

16S rRNA gene to confirmed the identity of  bacterial isolates. Each PCR tube 

mixed contained the following components: 

 12.5 µl of Taq polymerase. 

 One µl from each 27F (10 pmol/µl) primer and reversed primer 1492R (10 

pmol/µl). 
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 Three µl of DNA extraction as a template. 

 Complete the solution to final volume 25 µl with free nuclease water. 

        After that, PCR-mix tubes were closed and transferred into the thermocycler. 

Thermal cycling was conducted in a Gene Amp PCR System 080725   (Multigame, 

Lab net International   Inc.), under the following conditions: initial denaturation at 

95°C for 5 min; 30 cycles; denaturation at 95°C for 30 sec; annealing at 65°C for 

55sec; elongation at 75°C for 55sec; final extension at 75°C for 5 min. 

 

 2.2.6.4. Product Loading and Electrophoresis  

           Five μl of each PCR product were loaded into agarose gel wells with known 

well sequences, then DNA ladder was added to one of the wells in the row. After 

fixing the gel in the electrophoresis chamber, 1X TBE buffer was added to the 

chamber until it covered the surface of the gel. For 35 minutes, an electric current 

of 60 volts per centimeter was applied. A Gel Doc system was used to visualize the 

bands. The DNA ladder was used to measure the product bands. Positive results 

were identified when the bands were the same size as the target product.            

2.2.6.5 Sequence Analysis of Pure Colonies 

         The PCR products were purified by using a clean kit (Favorv PREP
TM 

PCR 

Clean–Up Mini (FAVORGEN Biotechnology CORP., KOREA) according to the 

manufacturer’s instructions.  

2.2.6.6.General Protocol 

1- 10-100 µl of PCR product  was transferred to micro-centrifuge tube, and 5 

volumes of FAPC buffer was added and  mixed well by vortexing. 

2- A FAPC column was inserted into a collection tube and paced. 
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3-Fill the FAPC column halfway with the sample mixture, centrifuge for 30 

seconds at 11,000 rpm, and discard the flow–through.  

4- 600 µl of wash buffer (ethanol added) were added to the FAPC column. Then, 

centrifuge at 11,000 rpm for 30 sec, and then discard the flow through. Then 

Centrifuge again at full speed (18,000 x g) for an additional 3 minutes to dry the 

column matrix. 

5 - An elution tube was connected to the FAPC column (provided). 

6- 40 µl of elusion buffer was added or doubled distilled water (ddH2O) to the 

membrane center of the FAPC column .Stand the FAPC column left for 1min. 

7- At full speed (18,000 xg) centrifuged  or 1min to eluted DNA. 

After that, the purified products and primers 27F and 1492R with concentration of 

10 pmol were sent for sequencing at Macrogen laboratories (Macrogen, Inc., South 

Korea).  Sequence results were then submitted to a BLAST search in GenBank 

(http:// blast.ncbi.nlm.nih.gov/Blast.cgi) to compare with the closest known 

alignment identities for the partial 16S rRNA sequences.  

 

2.2.7  Immunological parameters  

 2.2.7.1 Total and Differential White Blood Cells Count 

           The blood samples  were collected in EDTA tubes and complete blood 

count (CBC) indices were directly measured by automated hematological 

equipment. The analysis was carried out in the following manner: 

 1. One ml of the blood sample was placed in EDTA tubes and mixed well with the 

anticoagulant.  

2.The tubes were placed in the designated place in the device used to count the 

white blood cells.  
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3.The device designed to assess different analysis, including total and differential 

white blood cells count according to the programming of the device and record the 

results within one minute and printed. 

2.2.7.2. Determine the Level of IgE in the Human Serum                                                                    

     Total  IgE  level was  determined  by using the specific kit (ELISA), as the 

following :_                

A. Reagents  Preparation 

The washing solution: was diluted until using, dilute (1-9%) with distilled water.  

 Before using all reagents and samples were bring to room temperature. 

  Duplicate standards and samples should be reviewed. 

 A standard curve should be established with each assay as shown in Figure (2.2). 

 

Figure (2.2): Standard Curve of IgE  
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B. Assay procedure  

1. For the standards and samples, as well as a substrate blank, enough microtiter 

wells were prepared. 

2. The undiluted samples were taken up to 10µL  each, and the ready-to-use 

specifications, along with 200 µL of conjugate, were poured into the wells. For the 

substrate blank, one well was left empty. 

3. The plate was covered with the re-usable plate cover and left at room 

temperature for 30 min. 

 4. Wells of the plate was empty  (dump or aspirate) and 300 µL of diluted washing 

solution was added. This procedure was repeated totally  for three times. Then 

make of the washing buffer were afterwards removed by gentle tapping of the 

microtiter plate on a tissue cloth. 

 5. One hundred µL each of the ready-to-use substrate  was taken up and by using 

pipette put into the wells. This time also the substrate blank was pipetted. 

 6. Plate  was covered with the re-usable plate cover and left at room temperature 

for 15 min in the dark.  

7. To terminate the substrate reaction, 100 µL each of the ready-to-use stop 

solution  was pipetted  into the wells. the substrate blank was pipetted as well. 

 8. After thorough mixing and wiping the bottom of the plate, the reading of the 

absorption at 450 nm (optionally reference wavelength of 620 nm) was performed. 

The color is stable for at least 60 min . 
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2.2.7.3. Determine  level of Human Interleukin 5 (IL-5) and IL- 13  

          Human Il- 5 was measured by  using the specific kit (ELISA) according to  

manufactures’ instruction  , as the following:  

A. Reagents  preparation  

1.All reagents and micro ELISA plate were brought to room temperature (18-25) 

before use. 

2. The serial dilution for IL-5 and IL- 13 were prepared from reference standard as 

show in the Table ( 2.6 ). 

3.Biotinylated detection Ab was prepared by 1:100 from diluent solution and 

antibody solution . Biotinylated  detection Ab was diluent in the rate 1:99. 

4.Concentrated HRP conjugate was prepared by 1:100 from  diluent solution and 

HRP conjugate was diluent  in the rate of 1:99.  

Table (2.7) Standard serial dilution of IL-5 and IL-13 

32pg/ml Standard 

No.5 

120μl Original Standard + 120μl Standard 

diluents 

16pg/ml Standard 

No.4 

120μl Standard No.5 + 120μl Standard diluents 

8pg/ml Standard 

No.3 

120μl Standard No.4 + 120μl Standard diluent 

4pg/ml Standard 

No.2 

120μl Standard No.3 + 120μl Standard diluent 

2pg/ml Standard 

No.1 

120μl Standard No.2 + 120μl Standard diluent 
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      stock Standard  Solution      No.5   No.4   No.3   No.2   No.1 

 

B- Assay procedures 

1. Sample injection: a) Blank well: do not add sample, - anti-IL-5 and Il-13 

antibody labeled with biotin and streptavidin-HRP; chromogen reagent A & B 

and stop solution was added, each other step operation was the same. 

 b) Standard solution well: 50μl standard was added and streptomycin-HRP  50μl 

(biotin antibodies were united in advance in the standard, so no biotin antibodies 

were added).  

c) Sample well to be tested: 40μl sample was added and then 10μl  IL-5  and IL-13 

antibodies, and 50μl streptavidin-HRP were added next. Then solution was covered 

with seal plate membrane and shaken gently to mix. Solution was incubated at 

37℃ for 60 min. 

2) The washing concentration (30x) with distilled water was diluted for later use as 

a washing solution. 
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3) Washing: carefully the seal plate membrane was removed, drain washing 

solution and shaken off the remainder. Each well was filled with washing solution, 

stand for 30 sec, then drain. This procedure was repeated for five times then blot 

the plate. 

4) Each well was filled with 50 μl of chromogen reagent A, followed by 50 μl of 

chromogen reagent B. For color development, the mixture was gently shaken and 

incubated for 10 min at 37°C away from light. 

5) To stop the reaction, 50 μl of stop solution was applied to each well (color 

changes from blue to yellow immediately at that moment). 

6) The absorbance (OD) of each well was measured one by one under 450 nm 

wavelength, which should be completed within 10 min after the stop solution was 

applied. 

7) The linear regression equation of the standard curve was determined based on 

standard concentrations and OD values, as shown in Figure (2.3) and |(2-4). The 

concentration of the related sample was determined based on the OD value of the 

samples. Statistical software was used as well. 
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Figure (2.3): Standard Curve of 5 (IL_5) 

 

 

Figure( 2.4): Standard curve of 13 (IL_13). 
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2.2.8 Statistical Analysis 

             Using the social sciences statistical software package (MiniTab statistical 

software version17, IBM (Pennsylvania, USA)), statistical analysis was conducted 

and the results were expressed as mean±standard deviations (Mean±S.D). Using 

Student's t-test for two independent means and one way ANOVA for more than 

two independent means, statistical analysis was conducted on the importance of 

quantitative data differences (P-values of around ˂0.05) (Al Ghanmi,2016 ). 

2.2.9 Ethical Statement 

         The biology department local committee agreed to the experiments 

mentioned in this thesis and all volunteers give formal consent and details and 

advantages were given to the patients based on research and copy of the completed 

medical analysis. The study was undertaken by the University of Kerbala under 

supervision of doctors in  Al Hussein Hospital .   
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3.Results and Discussion   

3.1 Distribution of Atopic Dermatitis Infection According to the Age 

and Gender  

         During the current  study,  swabs and blood  samples,  were collected from 

only 50 patients with AD in Kerbala province, (30females  and 20  males, their age 

from 5-35 years) and 30 healthy persons as a control group (15 females and 15 

males, aged from 5-35 years). 

          The results showed that, the percentage of AD infection in 30females  (60%) 

were higher than in 20males  (40%)  these percentages are presented in Table (3-

1). In addition, there were significant differences between patients age  groups, the 

highest percentage  infection (60%)  was  in the  patients of 5-15 age category  

while the lowest infection percentage  (18%) was in the  26-35 group, which are 

shown in Table (3-1).  

        The present  results were in agreement with  Ramirez et al ., (2019)  who  

demonstrated that, AD was more prevalent between the ages group from 2-16, and 

children with AD were more likely to be female, who have comorbid asthma or 

have allergic rhinitis. In addition, the prevalence and persistence of AD were 

highest in urban children in the United states  who were black female and of 5-15 

age groups  (McKenzie and Silverberg , 2019).   Previous studies explain that the 

AD is one of the most common skin disorders and affects about 5-20% of children 

with a lower incidence in adulthood in the worldwide (Illi et al., 2004 ; carroll et 

al., 2005). 

       This disease  is a common disorder in childhood, but in a large proportion of 

infants, that the prognosis is often determined by the degree of atopic sensitization  

in the first decade of life, AD is regarded  as one of the most common skin 
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disorders in young children, and its affects up to 20% of children and up to 3% of 

adults (Krakowski  et al., 2008). 

          Some studies have  shown that AD prevalence is still growing, particularly 

in countries with low incomes and  typically  it is first to occurs early in the life 

and frequently precedes other allergic disorders such as asthma (Hong et al., 2012 ; 

Nutten, 2015). There for all major allergic diseases in children are relatively high.  

       Table (3-1): Distribution of AD according to gender and Age  

Patients gender Frequency Percentage of 

AD  

Percentage of 

bacterial 

infection in  

AD patients 
Male 20 40% 28% 

Female 30 60% 44% 

Distribution of AD according to age  

Age categories   Frequency Percentage of 

AD 

Percentage of 

bacterial 

infection in  

AD patients 
5-15 30 60% 44% 

16-25 11 22% 12% 

26-35 9 18% 12% 

  

3.2. Identification of Bacterial Isolates 

          The bacteria were isolated from only 34 patients after their skin swabs were 

cultured on  a general and selective media, and after 24h of incubation on 37C°. 

The growing bacteria were identified biochemically according to methods 

described by  Collee et al (1996 ) Goldman and Green  (2015). These isolates  

were  identified further by using Vitek2 system as shown in (appendix 9), that is a 
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new automatic system for the identification and susceptibility testing for the most 

clinically important bacteria. 

      After that  more common bacterial species were selected (10 isolate ) from 

lesional ,non lesional loci of AD patients and from control group, to confirm their 

identification  by using PCR , as shown in Figure (3-1 ) .The PCR products were 

sent for sequencing and the results of sequences were illustrated in Table ( 3-2)  

and Appendix (  6and 7 ). 

 

Figure (3.1) : The gel electrophoresis showed that, the patterns for tested 

bacteria obtained from patients with AD and control groups, Samples codes, 1 

(S. aureus MK809240), 2 (S.aureus KR862289), 3 (S. haemolyticus KY271394 ), 

4(S. aureus) KY608137, 5 (S. epidermidis MT445233), 6 (S. epidermidis 
MT605363) and 7 (S. epidermidis MF428819). Product size= 1400 bp and 

ladder= 100bp 

 

 

Ladder 1 2 3 7 6 5 4 negativ

control 
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Table (3.2) Sequence results of bacterial isolates 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Human microbiome has greatly improved with the availability of cost-

effective and high-throughput culture-independent techniques, including 16S 

rRNA gene sequencing and advanced bioinformatics, which has significantly 

improved our understanding of the human microbiome ( Kuczynski etal ., 2012). 

The results of DNA sequencing from isolated bacteria in the AD patients skin is 

agreed to study of  Williams and Gallo, (2015) who stated that, during AD, the 

culture of bacterial changes in the skin and recent approaches to DNA sequencing 

have been further identified as S.aureus  and the it colonization has been studied in 

Name of bacterial isolate     Percentage  of 

bacterial isolate 
Accession 

number  
Staphylococcus aureus  98.08% MK809240 
Staphylococcus aureus  97.07 % KR862289 
Staphylococcus 

haemolyticus  
94.50% KY271394 

Staphylococcus aureus  97.40% KY608137 
Staphylococcus 

epidermidis  
99.24% MT445233 

Staphylococcus 

epidermidis  
96.02% MT605363 

Staphylococcus 

epidermidis 

99.2% MF428819 

Staphylococcus 

epidermidis 

94.3% KM013932 

Staphylococcus aureus 96.50 % CP053356 

Staphylococcus aureus               93.6% KX456109 

Staphylococcus aureus 97% AP023034 

Bacillus spp 97.9% LC488930 

Bacillus thuringiensis 97.11% MH921613 

Bacillus pumilus 95.5% HM480380 

Bacillus cereus 92.4% MK675106 
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a great detail and seems to be an important factor that exacerbates the disease, 

other species, however, such as S. epidermidis also show increased colonization, 

and AD pathogenesis can be modulated , Furthermore, similar to  Gong et al., 

(2006) who revealed, on infected skin, AD patients have an overall rise in 

Staphylococcae species colonization and a decline in the number of different types 

of bacteria (microbial diversity).  

            Nakatsuji et al., (2017)    mentioned that,      S. aureus colonization of the skin 

increase in AD, while S. epidermidis colonization increases to a lesser extent, as 

previously seen,  dysbiosis occurs when the development of  these colonies are not 

followed by a rise in the other bacteria present on normal skin,  by use the 16S 

rRNA gene sequence and skin swabs from healthy non-AD subjects and AD 

patients who were  lesional and non-lesional. 

3.2.1 percentage of Bacterial Isolates 

         Data of microbiology obtained from the present study showed that the Gram 

positive bacteria  were  recorded with high percentage than  the Gram negative 

bacteria as studied patients group in the Table (3-3).These positions are 

represented by AD lesional area from which thirty four (34) patients, bacterial 

isolation were obtained. The Gram positive bacteria were 31 isolates (91%) 

represented by S. aureus (70.5% ) were the commonest isolated genera  followed 

by Bacillus spp (8.8%), K. rhizophila(5.9%),  S. epidermidis(2.9%) , S. 

heamolyticus(2.9%), but only 3 isolates (8.8%) were  Gram negative bacteria that 

represented by Pseudomonas spp from lesional loci.  

         In addition Gram positive bacteria included S.aureus , S.epidermidis and 

S.heamolyticus  were isolated from surrounding area of AD injury area in high 

percentage compared to Gram negative bacteria, one isolates (3%) that represented 
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by (Pseudomonas stutzeri). Furthermore the profile of bacterial isolated from skin 

of the control group were represented by low percentage of S.aureus 4 isolates 

(20% ) with high percentage of normal flora 16 isolates (80%)  S.epidermidis. 

These results show that, the percentage of pathogenic bacteria were high in the 

patients compared to the control group . 

Table (3-3) Percentage of bacterial isolates from the patients and control groups 

Position of swabs Negative 

culture 

Positive 

culture 

Gram positive Gram negative 

AD lesional area  

n=50 

 

16 

 

34 

24S.aureus(70.5%),2 

Kokuria rhizophila 

(5.9%), 

1S.heamolyticus(2.9%) 

,1S.epidermidis  

(2.9%) 

3Bacillus spp (8.8%) 

3Pseudomonas 

stutzeri (8.8%) 

AD surrounding 

area  

n=50 

 

19 

 

31 

20S.aureus(64%),  

6S.epidermidis(19%) 4 

S. heamolyticus(12% ) 

 

1Pseudomonas 

stutzeri (3%)   

Skin swab from 

normal person  

n=30 

 

10 

 

20 

 

4S.aureus(20%), 

16S.epidermidis (80%)  

 

_ 

         

        These results indicated that the variant in immune system of patients effect as 

predisposition factor for colonization of  bacteria on skin of AD patients ;this is in 

agreement with study of Iraqi researcher Zina,(2021) who noticed that 

Staphylococcus spp , Bacillus spp , Pseudomonas spp, were the more prevalent 
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isolated bacterial from lesional loci of AD patients and same it  were found in  non 

lesional skin, but in a lower percentage. 

        Yamazaki et al., (2017)  explain that S. aureus  selectively colonize the 

injured skin of AD patients, although this bacterium is absent from the skin in most 

healthy individuals, AD is a multifactorial chronic inflammatory disease 

predominantly caused by a genetic predisposition that contributes to environmental 

factors being hypersensitive and S. aureus colonization being commonly involved 

(Casas et al., 2008).  

               Both innate and adaptive immune responses can be modulated by 

microorganisms, the development of the immune system in children, as well as the 

cutaneous microbiome later in life leads to the growth and course of skin disease 

like asthma and AD, consequently, a reduction in microbiome diversity in patients 

with AD correlates with disease severity and increased pathogenic bacteria such as 

S.aureus  colonization ( Paller etal., 2019).  

        AD is a multifactorial disorder involving, a dysfunctional epidermal barrier 

triggered by altered keratinocyte differentiation, gene expression and irregular 

extracellular lipid material, leading to increased permeation of allergens irritants 

and microbes (Mu and Zhang, 2020 ). 

        However, recent research has shown that the microbiota of the skin plays a 

role in the regulation of skin immune responses as well as the development of 

inflammatory skin diseases, furthermore, chronic skin inflammation in AD further 

decreases the skin barrier's function, leading to positive feedback (Egawa and 

Kabashima , 2016) .Strikingly, skin inflammation occurs independently of adaptive 

immunity and is associated with IL-5 cutaneous expansion, creating type 2 innate 

lymphoid cells, the skin innate immune system is a central determinant of the 
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epidermis physical, chemical, microbial, and immunological barrier functions 

(Saunders et al., 2016). 

          A malfunction may result in an inadequate host response to a pathogen or a 

persistent inflammatory state because AD is the most prevalent inflammatory 

condition (Kuo et al., 2013) . S.aureus was established by these observations. As a 

potent inducer of eczematous dermatitis through an immunological pathway that 

has yet to be determined, S. aureus is a huge burden for patients and caregivers 

(Kobayashi et al., 2015). AD is characterized by a hereditary predisposition 

characterized by an impaired skin barrier and inflammation that is primarily T-

helper-2 (Simon et al., 2019).  

         The results of the current study agreed with the study of  Geoghegan etal., 

(2018)  during flares, S. aureus is commonly isolated from the skin of patients with 

AD.  

       As well as similar results were reported from another study achieved 

by ( Williams and Gallo, 2015) The presence of S. aureus on the skin of 

people with AD disease has been linked to the severity of the disease, but 

other organisms in the skin bacterial population can also play a role. 

         Byrd et al., (2017) who used sequencing to analyze the species and 

strains present at baseline and during flares in pediatric AD, They 

observed that patients with more mild disease had more S. epidermidis 

detected in flares and that those with severe disease were colonized by 

dominant clonal S. aureus strains.  

         Mechanisms  which promoting skin colonization by S. aureus includes 

complex interactions among several factors, apart from increased S. aureus 
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adhesion in atopic skin, a deficiency in the innate immune response caused by a 

lack of microorganism growth restriction also leads to susceptibility to S. aureus 

colonization and infection ( Nowicka and Grywalska, 2018).  

3.3. Immunological Parameters of Patients  

 3.3.1. Total and Differential White Blood Cells Count 

           Results presented in  Table (3-4) showed a significant increase (P < 0.05) in 

WBCs count in patients  with AD in  the females (8.48) and males (7.80) compared 

to males (6.86)  and females  (7.10) in the control group respectively as shown in 

(appendix 5).  

         These  in agreement with the current results of  Seo et al., (2019) that  he 

reported in his research, significant increase in WBCs count  in AD patient 

compared to control group. And in agree with  Ying and Wencong, (2017) who 

stated that , patients with AD had significantly higher WBCs. These test results 

were found to be incompatible with Zina ,(2021) that reveals  most of  the AD 

patients have normal WBCs counting number.  

        The results illustrated in Table (3-4) showed that significant variant of 

differential WBCs count, the mean of  neutrophils cell showed significant increase 

in females (51.72)  compared to males (46.21)  as shown in (Appendix 1).In 

addition the  lymphocytes cell were significant increase in males (37.42) in 

compared to females (36.02) but is non-significant increase in males compared to 

control group as shown in (Appendix2).  

        The eosinophils and basophils show significant increase (P < 0.05)  in  the 

both sex compared to control group (Appendix 3,4) .These results of  increase  

eosinophils , basophils, lymphocytes, neutrophils are in  agreement with  Ying and 
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Wencong,(2017) who determined an increase of differential WBCs count to be 

obvious in patients with AD.  

       Nikhil et al., (2013) demonstrated an unusual elevated dermal neutrophil 

infiltrates in AD skin patients. Moreover, Carolyn et al ., (2019) showed that, the 

neutrophils skin-infiltrating are mostly key indications to the itching actions in 

those patients having AD, the most dominating cases of disorders of the chronic 

itching. 

Table (3-4 )Total and differential blood cells count in the study group 

 

 
Female Male 

 

Patients 

n=30 

Means ± SD 

Control 

n=15 

Means ± SD 

Patients 

n=20 

Means ± SD 

Control 

n=15 

Means ± SD 

WBCs 8.48 ± 2.87
a
 7.10 ± 1.12

a
 7.80 ± 2.18

a
 6.86 ± 1.25

a
 

Neutrophils 51.72 ± 12.40
a
 41.44 ± 

4.18
b
 

48.75 ± 

9.71
ab

 

46.21 ± 6.15
ab

 

Lymphocytes 36.02 ± 12.24
a
 35.84 ± 

6.08
a
 

37.42 ± 

9.22
a
 

40.14 ± 7.48
a
 

Eosinophils 4.37 ± 1.10
a
 0.80 ± 

0.09
b
 

5.01 ± 

1.01
a
 

0.89 ± 0.13
b
 

Basophils 0.36 ± 0.21
a
  0.11 ± 

0.03
b
  

0.45 ± 

0.2
a
  

0.14 ± 0.05
b
 

 

           In AD patients , there were abnormities in the count of WBCs which led to 

immune imbalance and grow worse of AD (Chung et al., 2005). 

              The diverse immune network in the AD cutaneous inflammation is made 

up of adaptive immune cells (B cells and T cells) and innate immune cells (mast 

cells, eosinophils, basophils, dendritic cells in various types, innate lymphocytes, 

and myeloid suppressor cells) with the exception of CD4+ T helper cells, which 

have been shown to drive AD in a variety of experiments, clinical trials, and 
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mechanistic analyses, few experimental setups and studies attempting to uncover a 

role for these distinct cell types in AD allow defining one of these cell types as 

causal for cutaneous inflammation (Staumont et al., 2014).  

          In AD patients, eosinophilic granulocytes and eosinophilic granulate proteins 

are deposited in the skin lesions, IL-5 expression is associated with increased Th2 

activity in the acute phase of AD and results in increased eosinophilopoiesis, 

eosinophilic activation, and chemotaxis as well as patients with extreme AD had 

higher eosinophilia than those with mild to moderate AD, but the difference was 

not important (Jenerowicz et al ., 2007). 

          Eosinophils are also important participants in the AD skin inflammation 

ECP (eosinophil cationic protein) serum level, which is considered a marker of 

eosinophil activation, in addition to IgE, dendritic cells, basophils, and mast cells, 

confirming the role of eosinophils in the pathogenesis of the disease ( Sirufo et al., 

2018) . 

           The current results  explain clearly  that variant of WBCs counts in AD 

patients  may be predisposing factors for exacerbation and emergence of skin 

bacterial infection in compare to control  group where the increase  in the 

percentage of bacterial infection in AD patient was consistence with the increased 

in WBCs count as the first inflammatory indicators in those patient . 

       During a bacterial infection, large numbers of neutrophils are consumed, thus, 

from onset of infection to recovery, dynamic changes occur in WBCs count and 

left shift data, reflecting the mild to serious condition of the bacterial infection( 

Honda  et al .,2016).  
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        The maturation of WBCs in the bone marrow and their release into the 

circulating pool are affected by colony stimulating factors, interleukins, tumor 

necrosis factor, and complement components, and an elevated neutrophil count 

typically represents the normal response of bone marrow to an infectious or 

inflammatory process, If neutrophils are activated into the circulating pool, they 

only remain in the blood for a few hours before returning to the bone marrow to 

replenish the circulating pool with neutrophils (the volume in the circulating pool 

is replenished four to six times per day in a healthy person), As a result, the WBCs 

(almost the same as absolute neutrophil) covariates with the balance of neutrophil 

demand and supply, changes rapidly, After the amount of segmented neutrophils 

(mature cells) deposited in the bone marrow decreases, band cells and less mature 

cells emerge in the circulating pool (Ishimine et al., 2013). 

        During the early stages of bacterial infection, neutrophils from the circulating 

pool migrate easily to the infected site, and those from the marginal pool mobilize 

in the circulating pool, but neutrophils from the bone marrow are not supplied to 

the circulating pool. Until the bone marrow supplies a sufficient number of 

neutrophils, the WBC count falls below the reference range (probably several 

hours after the onset of bacterial infection) (Ishimine et al., 2013). 

3.3.2 IL-5 and IL-13 Levels in Studies Groups 

       The serum levels of IL-5  and IL-13 in patients group have been determined in 

Figure ( 3-2) (3-3) . The level of IL-5 and IL-13 were significantly higher in -

patients (P <0.05 ) in level of IL-5 (13.3) and IL-13(23.6 ) in patients compared to 

control group  (2.2 ) (2.06 ) respectively  .  
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Figure  (3-2): Serum level of IL5 in patients and control groups. Data are presented as 

mean ± SD in each group.  Bars with different letters in the same gender are significantly 

different (P < 0.05). 
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Figure  (3-3): Serum level of IL13 in patients and control groups. Data are presented as 

mean ± SD in each group.  Bars with different letters in the same gender are significantly 

different (P < 0.05). 

        These results are in agreement with Simon et al .,(2004),  Patients with both 

extrinsic and intrinsic AD released higher levels of IL-5 than normal controls, 

which is an essential cytokine for eosinophil production, survival, and 

proliferation. IL-5 levels were found to be elevated in the skin of AD patients, 

along with other cytokines, and levels were linked to IgE levels.   

         The current results support the  IL-13 central position in the pathophysiology 

of AD these results are in  agreement with Biber (2020) who explain that the, IL13 

is substantially higher in patients with AD disease, making it one of the primary 

drivers of the disease, The epidermal barrier feature and the local immune response 

are both influenced by IL-13, As a result, a range of novel strategies are being 

developed, including those that target this cytokine and its receptors, AntiIL-13 

biologics are now in the pivotal stages of their clinical development programs, and 
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these trials will ideally confirm that targeting IL-13 is a new choice for treating 

patients with moderate to serious AD, The method of an IL-13 related, biomarker-

based stratification of the complex phenotype of AD appears promising and worthy 

of consideration in future clinical development programs, potentially paving the 

way for a precision medicine approach to AD management, The interleukin 13 (IL-

13) cytokines and inflammatory pathways have been identified as important for the 

pathophysiology of AD (Hamann and  Thyssen ,2018) . 

      In addition to basophils and mast cells, IL-5 involved in the differentiation, 

maturation, migration, growth, survival, trafficking and effector role of eosinophils 

in the blood and local tissue (Molfino  etal., 2012) . 

              A dense infiltrate of activated CD4+ T cells can be seen in the dermis in 

AD disease, particularly in acute lesions, and analysis of atopic patch test lesions 

has been helpful, cytokine expression analysis showed that early lesion T helper 

cellsTh2 cells contain the cytokines IL-4, IL-5, and IL-13, as a result, the theory 

that has been established over the last 20 years is that skin Th2 cytokines stimulate 

cutaneous inflammation in AD disease, the Th2-induced isotype switch in B cells 

leading to the development of IgE is frequently cited as examples of Th2-

associated pathology and IL-5 promoting eosinophil maturation and survival are 

highlighted to play a role in certain forms of AD and other atopic diseases  (Ortega  

etal .,2014;Guttman etal ., 2020,)  
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3.3.3 IgE Level in  Study Groups 

          Another test in a concern with the AD patients is considered to be very 

important in many aspects, especially, it can be considered as a predictable 

indication of AD.  

         The results in Figure (3-4) show increase   in serum level of IgE in patients 

with AD (378.2) compared to control group (65.1), this results accordance with 

Sampson et al, (2010). The inspection of the IgE levels with age groups reveals 

that AD children with S. aureus infection, generally have higher levels of IgE. 

Additionlly, Somani (2008) who reached that, in AD disease patients, serum IgE 

levels are elevated, and the highest levels seen in people with ages between 10 and 

20 years. In the pattern of sensitizations, this study also noted age dependence and 

children.  

           The imbalance of Th2 to Th1 cytokines found in AD can cause changes in 

immune responses mediated by cells and promote IgE-mediated hypersensitivity, 

both of which appear to play a role in the development of AD ( Boothe etal 

.,2017). The elevated level of total serum IgE seen in around 80% of AD patients is 

a major symptom of the disease and IgE antibody responses to various 

environmental allergens are actually mounting in AD patients (Thomsen, 2014). 
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Figure  (3-4): Serum level of IgE in patients and control groups. Data are presented as 

mean ± SD in each group.  Bars with different letters in the same gender are significantly 

different (P < 0.05). 

        The results in Table (3-5) and Appendix (8), show positive relationship  

between the IgE ,IL-5 and IL-13 serum level with skin bacterial infection in AD 

patients, As there was a clear increase in the rate of IgE (382.2 ),IL-5(13.3) and IL-

13 (29.6) in patients with AD and local bacterial infection in compare to AD 

patients without bacterial infection(291.7), (8.2), (13.8) as well as control group 

(65.1),(1.8),(2.0) respectively. 
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Table (3-5) The relationship between  level of IL13 ,IL5 and IgE in Bacterial , non-

Bacterial AD patients and control group.  

 IgE IL-5 IL-13 

 

 Bacterial Infected 

group n=34 

Means ± SD 

382.2±129.4 

 

13.3±9.7  

 

29.6±16.1 

 

 Non  Bacterial Infected 

group n=16 

Means ± SD 

291.7±143.1 8.2±7.1 13.8±8.14 

Control group  

n=30 

Means ± SD 

65.1±28.4 1.8±2.2 2.1±1.2 

 

        These results are in agreement  with researchers Sonkoly et al., (2006) 

suggest  that infection with S. aureus predisposes people to produce Th2 responses. 

It's still unclear if faulty immune responses predispose patients to S. aureus 

infections, which cause Th2 responses and AD disease .  

        The researchers Brandt and Sivaprasad, (2011) would suggest that, the 

attenuated innate immune responses result in persistent of S. aureus colonization 

,epicutaneous delivery of the S. aureus exotoxin SEB, on the other hand, is enough 

to cause a Th2 response, increased dermal eosinophilia, and immunoglobulins like 

IgE in mice.   

        Increased skin pH, decreased antimicrobial peptides, and Th2 cytokines like 

IL-5 and IL-13 may all play a pivotal role in the increased risk of skin infections 

associated with AD disease, bacterial virulence, such as that of methicillin-resistant 

S. aureus (MRSA), is also a factor to increases the amount of superantigens 

produced,  lead to increasing their ability to cause infection and more severe 

cutaneous inflammation, according to new studies, the skin microbiome, which 
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includes S. epidermidis and other coagulase-negative staphylococci, may help 

people with AD disease escape S. aureus skin infections (Ong and Leung, 2016). 

        As a result of all the above mentioned conclusions of the present study in 

addition to the remarks of other researchers in concern with the mentioned 

findings, It is necessary to highlight the need of continual skin care in keeping the 

symptoms of AD patients from worsening by keeping the skin barrier from being 

compromised or damaged as a result of the pathology of AD, which is a common 

indicator of filaggrin ( a protein found in the skin cells) , abnormal growth of 

gram-positive bacteria and the increase of T helper cell type 2 (Th2) cytokines as 

(Kozo et al. 2019) mentioned .  

       Finally, It is safe to advise AD patients to follow a routine of frequent skin 

washing while avoiding dryness to help strengthen the barrier's activities, hence 

suppressing bacterial development issues and achieving the ideal Th1/Th2 ratio 

balance as proposed by many other researchers including  Peng and Novak, (2015). 

The use of soap and detergents raises the skin pH in AD patients, causing an 

imbalance between serine proteases and protease inhibitors. Endogenous and 

exogenous proteases from house dust mites or S.aureus bacteria have increased 

activity in AD lesions, the lack of inhibitory activities of endogenous protease 

accelerates barrier permeability and inflammation, but increased pH and serine 

protamine levels reduce permeability and inflammation (Hachem et al., 2006). 
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Conclusions 

1. AD may arise in people of any age, but with highest incidence  rate for (5-

15) years specifically.    

2.The  Staphylococcus aureus  is the most common pathogen in the AD 

patients from lesional loci for all age group . 

3.The study showed that an relationship between significant increase in 

inflammatory marker such as (IgE,IL-5 and IL-13)  and AD disease. 

4. The variance of serum level of inflammatory marker increased clearly in 

patients with AD and bacterial infection.  

5. Total WBC counting of AD patients and most of lymphocytes, neutrophils 

and Eosinophils counting are abnormal in patients. Therefore, CBC test did 

reflect actual AD hitting 

Recommendations 

1. More studies are needed to determine the role of variation in other 

cytokines such as TLR in AD patients with and without bacterial infection .  

2. Determine the antibacterial activity of some plant extract against  bacterial 

isolation from AD patients in vitro. 

3.More studies are needed to determine the effect of polymorphism of  IL-13  

and IL-5 in patients with and without  bacterial infection.  
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Appendix(1): Number of Neutrophils from patients and control groups of female and 

male. Data are presented as mean ± SD in each group of sex.  Columns with different letters 

in the same gender   are significantly different (P < 0.05). 
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Appendix(2): Number of lymphocytes from patients and control groups of female and 

male. Data are presented as mean ± SD in each group of sex.  Columns with different letters 

in the same gender   are significantly different (P < 0.05). 

  

 

 

    Appendix(3): Number of basophils from patients and control groups of female and 

male. Data are presented as mean ± SD in each group of sex.  Columns with different 

letters in the same gender   are significantly different (P < 0.05). 
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    Appendix(4): Number of eosinophil from patients and control groups of female and 

male. Data are presented as mean ± SD in each group of sex.  Columns with different letters 

in the same gender   are significantly different (P < 0.05). 
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Appendix(5): Total white blood cell count in the studies groups. Data are presented as 

mean ± SD in each group of sex.  Columns with different letters in the same gender  are 

significantly different (P < 0.05).  
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    Appendix(6): DNA Sequence of S.aureus isolated from infected area of AD patients   
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    Appendix(7): Peaks for DNA sequence of     S.aureus isolated from infected area of 

AD patients 
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Appendix(8):  The relationship between  level of IL13 ,IL5 and IgE in infected bacterial , 

non-infected bacterial  AD patients and the control groups  

 

 

  

0

5

10

15

20

25

30

35

40

45

50

control non infection infection



 

 Appendix 

 
 

 

Appendix(9):  results of Viteks test for more common isolated bacteria 
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Appendix(10): biochemical test for isolated bacteria 

  

 
 

 

 



 
 

  الخلاصة

ٕ٘ ٍشع ٍزعذد الاٗعٔ ْٝزظ ٍِ علاقخ  ٍعقذح ثِٞ ع٘اٍو ثٞئٞخ  ٗ اىزٖبة اىغيذ الاسزششائٜ      

 ٕزا اىَشع. ثضٝبدح حذح عذٗٙ سطح اىغيذ ٗالاسزغبثخ اىَْبعٞخ فؼلا عِ اىذٗس اىزٛ ريعجٔ  ٗٗساصٞخ . 

فٜ    IgE الاّزشىٞ٘مْٞبد ٗاىغي٘ثٞ٘ىِٞ اىَْبعٜ  ٍسز٘ٙ ثِٞ الاسرجبؽ ىزقٌٞٞ اىحبىٞخ اىذساسخ أعشٝذ 

 غي٘ث٘ىِٞاى ٗ( IL-13) 13 اّزشى٘مِٞ ،( IL-5) 5 اّزشى٘مِٞ) ٍضو اىَْبعٞخ اىَزغٞشاد ىجعغ اىَظو

الاعشاع الاىزٖبثٞخ ىذٙ  شذحصٝبدح ٗ اىغيذ فٜ جنزٞشٝخاى عذٗٙاىصٝبدح رشدد   ٍع( IgE) َْبعٜاى

 .اىَشػٚ اىَظبثِٞ ثزىل اىَشع 

 ثٌْٖٞ ٍِ ، اىَسغيِٞ اىذساسخ ٕزٓ فٜشخض  80عْٞبد اىذً ٍٗسحبد اىغيذ ٍِ   رٌ  عَعحٞش         

اىزٖبة اىغيذ الاسزششائٜ   ثَشع ىلإطبثخ ٍشػٜ ربسٝخ ىذٌٖٝ( إّبس 30 ٗ رم٘س 20) ٍشٝؼب   50

شخض  30ثبلإػبفخ اىٚ . الاخزظبص أؽجبء قجو ٍِٗ اىسشٝشٝخ الأعشاع حست رشخٞظٔ رٌ اىزٛ

 ، 2020 رَ٘ص إىٚ 2019 الأٗه مبُّ٘ ٍِ َذحاى خلاه رىل  ,مَغَ٘عخ سٞطشحٝزَزعُ٘ ثظحخ عٞذح 

فٜ مشثلاء ٗ فٜ ٍخزجشاد ميٞخ  اىزعيَٜٞ اىحسِٞ ٍسزشفٚ ٍخزجشاد فٜ اىذساسخ إعشاءاد رْفٞز رٌ حٞش

 عيٖٞب اىحظ٘ه رٌ اىزٜ اىجٞبّبد أظٖشد . ٗاىغْس اىعَش حستاىزشخٞض  عْذ ، /عبٍعخ مشثلاءاىعيً٘

( %44)أعيٚ  مبّذ الإّبس عْذاىزٖبة اىغيذ الاسزششائٜ  ثَشع الإطبثخ ّسجخ أُ اىحبىٞخ اىذساسخ ٍِ

اىزٖبة   ثَشع إطبثخ ّسجخ عيٚالأ مبّذ 15-5 اىعَشٝخ اىفئخ أُ إىٚ ثبلإػبفخ ،( %28) اىزم٘س ٍِ

 .اىعَشٝخ بداىفئ ٍِ  ثغٞشٕب ٍقبسّخ( %44)اىغيذ الاسزششائٜ

ٍشٝغ ثَشع اىزٖبة اىغيذ  50ٍِ   (ٍسحخ) ٍأخ٘رح ٍِ اىغيذ خع130ْٞ رٌ صساعخ مَب           

ٍسحخ ٍِ  30ٍِ اىَْطقخ اىَحٞطخ ثبلإطبثخ( ٗ 50ٍِ ٍْطقخ الاطبثخ ثبىَشع ٗ 50الاسزششائٜ )

حٞش  PCR اىفبٝزل ٗ ثبسزخذاً رقْٞخ اه رقْٞخ, ٗرٌ رشخٞظٖب ثبىفح٘طبد اىنَٞٞبئٞخ,   ٍغَ٘عخ اىسٞطشح

 Staphylococcusٍزَضيخ ثجنزشٝب ( %91) عضىخ 31 شاًىظجغخ غ   َ٘عجخاى اىجنزشٝب مبّذ ّسجخ

aureus   ( 70.5)%  حٞش اّٖب اىجنزشٝب الامضش شٞ٘عب ريٖٞب Bacillus spp (8.8%)    ٌص ٍِٗ

Kokuria rhizophila(5.9%),  Staphylococcus. epidermidis (2.9%) , 

Staphylococcus heamolyticus(2.9%),   ًاعيٚ ٍِ ّسجخ الاطبثخ ثبىجنزشٝب اىسبىجخ ىظجغخ غشا

فٜ اىَشػٚ اىَظبثِٞ ثبىزٖبة  (%8.8)عضلاد  Pseudomonas stutzeri 3    ب ٍزَضيخ ثجنزشٝ

 .اىغيذ الاسزششائٜ



 
 

 ٗ Staphylococcus. aureusاىزٜ رَضيذ ثبه  عشاً َ٘عجخاى اىجنزٞشٝب إىٚ ثبلإػبفخ         

Staphylococcus .epidermidis ٗ Staphylococcus. heamolyticus ٌاىَْطقخ ٍِ عضىٖب ر 

 ، اىغشاً سبىجخ ثبىجنزٞشٝب ٍقبسّخ عبىٞخ ثْسجخ ىزٖبة اىغيذ الاسزششائٜ ا ثَشع الإطبثخ ثَْطقخ اىَحٞطخ

 اىجنزشٝب فإُ ، رىل عيٚ علاٗح(. Pseudomonas stutzeri) ثـ ٍَضيخ( %3) ٗاحذح عضىخ ٕٜٗ

 Staphylococcus. aureus ٍِ  عضلاد4 ٍْخفؼخ ثْسجخ رَضيذٍغَ٘عخ اىسٞطشح  عيذ ٍِ اىَعضٗىخ

 .Staphylococcus( %80) عضىخ 16 اىطجٞعٞخ اىفي٘سا عضلاد ٍِ عبىٞخ ّسجخ ٍع( 20%) 

epidermidis. 

 فٜ IgE ٗ IL-5 ٗ IL-13 ٍِ اىَظو ٍسز٘ٙ ىزحذٝذ اىَشػٚ ٍِ اىذً عْٞبد عَع رٌ مَب        

( 378.2) اىَشػٚ ٍغَ٘عبد فٜ ٍعْ٘ٝخ صٝبدح اىْزبئظ ٗأظٖشد ، اىَذسٗسخ اىَغَ٘عبد عَٞع

( 2.2( )65.1) إىٚ رظو اىزٜ اىَغَ٘عخ. سٞطشحاى ثَغَ٘عخ ٍقبسّخ اىز٘اىٜ عيٚ( 23.6( )13.3)

( P <0.05) ٍعْ٘ٝخ صٝبدح اىنيٞخ اىجٞؼبء اىذً مشاد رعذاد ّزبئظ أظٖشد ، رىل إىٚ ثبلإػبفخ(. 2.06)

 ٍقبسّخ( 7.80) ٗاىزم٘س( 8.48) الإّبس فٜاىزٖبة اىغيذ الاسزششائٜ  ثَشع اىَظبثِٞ اىَشػٚ فٜ

 خلاٝب رعذاد فٜ اىَعْ٘ٛ اىزجبِٝ ٍِٗ. سٞطشحاى ٍغَ٘عخثبىَقبسّخ ٍع ( 7.10) ٗالإّبس( 6.86) ثبىزم٘س

 ٍقبسّخ( 51.72) الإّبس فٜ ٍعْ٘ٝخ صٝبدح (neutrophilsاىخلاٝب اىعذىخ ) ٍز٘سؾ أظٖش ، اىجٞؼبء اىذً

( 37.42) اىزم٘س ىذٙ (lymphocytes) اىيَفبٗٝخ اىخلاٝب صٝبدح إىٚ ثبلإػبفخ ،( 46.21) ثبىزم٘س

. سٞطشحاى ثَغَ٘عخ ٍقبسّخ اىزم٘س فٜ ٍعْ٘ٝخ غٞش صٝبدح اظٖشد ٗىنْٖب( 36.02)  ثبلإّبس ٍقبسّخ

 ملا فٜ( P <0.05) ٍعْ٘ٝخ صٝبدح  (Basophilsح) ٗاىقعذ  (Eosinophilsىخلاٝب اىحَؼخ )ا أظٖشد

 .سٞطشحاى ثبىَغَ٘عخ ٍقبسّخ اىغْسِٞ

 ٍشػٚ ىذٙ اىَْبعٞخ اىَعبٝٞش  ثعغ رجبِٝ ثِٞ علاقخْٕبك  أُ اىْزبئظ ٕزٓ ٍِ الاسزْزبط َٝنِ      

  نزٞشٝخ.اىج اىعذٗٙ ٗرط٘س اىَشع ٍع ىزٖبة اىغيذ الاسزششائٜا
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