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Summary  

                Two hundred specimens  from woman with breast tumors (70 

biopsies and 100 blood samples) , thirty  other women (that had 

chemotherapy ) blood sample  was taken from them . fifty  blood sample 

from healthy  women  . Specimens involved   biopsies  (only from 

patients without chemotherapy) for bacterial cultivation   , DNA 

extraction for polymorphism of TLR2. TLR4, IL1β and IL1α and   

evaluated  immune markers (CA 15-3,TLR2 ,IL1α , IL1β). While blood 

(serum   to determine systemic CA 15-3,TLR2 ,IL1α , IL1β)  and whole 

blood for polymorphism   .The age  of women in this study ranging from 

(14-66) years in AL-Hilla-Teaching hospital , Imam Sadiq Hospital and  

Marjan hospital  a period from September 2021 to October 2022. 

      The results appeared   the most common breast tumor  in woman at  

age group (30-45) years.  

         Identification of bacteria has been done by culture , biochemical test 

and Vitek 2 compact system ,In the present study the most common 

bacteria in malignant breast tumors was Staphylococcus aureus but in 

Benign breast tumors was Klebsiella pneumonia . A bacterial culture's 

output Klebsiella pneumonia was the most prevalent gram negative 

bacteria compared to gram positive bacteria. 

             In Enzyme Linked Immunosorbent Assay technique showed that 

the concentration of CA15-3 in patients was 106.307±28.881compared 

with control with mean was 62.802±17.629the result showed that  

concentration of CA 15-3 in patients with breast cancer before 

chemotherapy was significantly increased. The concentrations of IL1 α , 

IL1β and TLR2 in  serum patients were ( 1.302±0.912, 5.599±3.550 and 



II 

 

9.953±4.606)  significantly increased  compare with control (0.617±0.240 

3.640±1.996  and  6.774±3.855 )respectively  

             RFLP-PCR allele frequencies of IL-1 alpha -889 C>T  in healthy  

and patients subjects allele CT in blood patients more affect than allele 

TT (odd ratio 1.28 , 0.72).but allele frequency  CT in tissue patients more 

effect compared with allele frequency TT (1.00 , 0.33) , allele frequency 

TT in malignant and benign  was more effect than allele CT (0.90 , 0.70) 

respectively , but in chemotherapy patients allele frequency TT was more 

effect compared with allele CT (1.50 , 0.91) respectively . in tissue of 

malignant and benign   whereas patients with CT more affected by breast 

tumors comparison with patients having genotype TT(Odd ratio 1.16, 

0.98). 

             RFLP-PCR allele frequencies IL-1 beta  C31 T in blood patients 

with genotype TT were affected by breast tumors approximately 

comparison with patients having genotype CT (odd ratio = 0.93 and 0.59 

). Allele frequency of  IL-1 beta  C31 T in tissue , patients with genotype 

CT were affected by breast tumors approximately one time comparison 

with patients having genotype TT (odd ratio = 0.62 and 0.58) .but Allele 

frequency of  IL-1 beta  C31 T chemotherapy patients with genotype TT 

were affected by breast tumors approximately one time comparison with 

patients having genotype CT (odd ratio = 1.01 and 0.76) . Allele 

frequency of  IL-1 beta  C31 T in benign and malignant  patients with TT 

, CT  more affected by breast tumors comparison with patients having 

genotype CT(Odd ratio 0.31 , 0.31). In tissue of benign and malignant 

whereas patients with CT more affected by breast tumors comparison 

with patients having genotype TT(Odd ratio 0.38, 0.26). 



III 

 

         TLR2 Asp 299 Gly  genotyping PCR the result of sequencing show 

that deletion, insertion and  trans version in G,C,T,A nucleotide but 

deletion in  G  and C nucleotide patients' blood was higher compared with 

healthy control . Allele frequency of TLR4 3725 in blood patients with 

genotype CC were affected by breast tumors approximately one time 

comparison with patients having genotype GC (odd ratio = 1.49 and 

1.01). 

            In tissue patients with genotype CC were affected by breast 

tumors approximately one time comparison with patients having 

genotype GC (odd ratio = 1.49 and 1.01) . , in chemotherapy patients  

with genotype GC were affected by breast tumors approximately one time 

comparison with patients having genotype CC(odd ratio = 0.66 and 0.25) 

. in blood benign and malignant patients with GC more affected by breast 

tumors comparison with patients having genotype CC(Odd ratio 2.77 , 

0.55).in tissue benign and malignant  patients with CC more affected by 

breast tumors comparison with patients having genotype GC(Odd ratio 

3.20 , 2.24). 

 



1-1 Introduction  

          Multiple disorders are included under breast diseases. 

Noncancerous breast conditions predominate. Some of these lesions are 

clinically unremarkable and just required minor treatment. But some 

symptoms might have clinical significance and draw the attention of the 

patient and the treating physician, especially if they continue to persist 

(Alamri1 et al.,2020). 

               The majority of breast cancers (BC) are age-related, and 

researchers are trying to figure out what cellular and molecular changes 

in breast tissue take place as people age and make women more prone to 

developing cancer. The immune system is crucial for the growth of the 

mammary glands and has a significant impact on the development of BC. 

(Zirbes et al.,2021). 

                 TheS microbialS spectrumS inD breastW tissuesW from 

breastW cancerS patientsW differs dramatically from that of normal 

breast tissue. Proteobacteria are the most prevalent type of them in 

healthy breast tissue (Mani, 2017). ProteobacteriaW, FirmicutesW, 

EscherichiaS coliS, MethylobacteriumS radiotoleransW, 

MycobacteriumW fortuitumS, MycobacteriumW phleWi, 

CorynebacteriumW, StaphylococcusW, ActinomycesW, 

PropionibacteriaceaeW, PropionicimonasW, MicrococcaceaeW, 

CaulobacteraceaeW, RhodobacteraceaeW, Nocardi In addition to others, 

ArcanobacteriumW haemolyticumW, PeptoniphilusW indolicusW, 

PrevotellaW nigrescensW, PropiniobacteriumW jenseniiW, 

CapnocytophagaW canimorsusW, FusobacteriumW, AtopobiumW, 

GluconacetobacterW, HydrogenophagaW, andW othersW have been 

identified (MengW et alW., 2018W). 



           LactococcusW and StreptococcusW are more prevalent in healthy 

tissues than BC.. Additionally, Lactococcus stimulates NKT cell 

activation, resulting in cellular immunity that inhibits the growth of 

cancer (Kurath-Koller et al.,2017). Prevotella was also found in higher 

concentrations in healthy tissues, according to Urbaniak et al. These 

microorganisms have the capacity to create SCFA, which has antitumor 

effects (Urbaniak et al.,2016). Breast cancer has one of the highest 

mortality rates in the world and is the most typical type of advancing 

cancer in women (Yazdani-Charati et al.) the most prevalent kind of 

cancer and the main reason why women die in Iraq is breast cancer. 2017 

(Abdalzahra and Ali) cases of Iraq saw a rise in breast cancer from 26.6 

per 100,000 people in 2000 to 31.5 per 100,000 people in 2009.according 

to studies. In 2020, Zuhair et al. Additionally, it was shown that the 

prevalence of old age in Iraq was lower than that in Jordan and Kuwait 

and higher than that in Bahrain, Saudi Arabia, Turkey, and Iran. (Ferlay 

et al.,2015). 

immune cells, including certain epithelial cells and macrophages, 

dendritic cells, mast cells, and eosinophils typically express toll-like 

receptors (TLRs) (Ayala-Cuellar et al.,2019). Endogenous inhibitors of 

TLR2 and TLR4 activation are soluble Toll-like receptors (sTLR) 2 and 

4. So, it is possible that sTLR2 and sTLR4 could serve as indicators of 

breast cancer vulnerability (El-Kharashy , 2021). 

                      The inflammatory One of the cytokine family members is 

interleukin-1 (IL-1). and is involved in both innate and adaptive 

immunity as well as wound healing. The IL-1 family includes the 

important, closely related IL-1 and IL-1., support tumorigenic 

characteristics and aid in cancer therapy resistance. Additionally, IL-1 

controls intracellular signaling and the hormone receptor expression of 



BCa cells in a way that gives tumor cells an advantage in growth and 

enables BCa cells to resist treatment (Diep et al.,2022). 

Cytokine gene single nucleotide polymorphisms (SNPs) have been shown 

to change their expressions or functions in BC patients. The molecular 

makeup and purpose of IL-1 have been investigated recently. Its genetic 

polymorphism might have an impact on the IL-1 gene's transcription and 

expression. Furthermore, it has a tight connection to a number of 

disorders (Wang et al.,2019). The three SNPs (rs16944, rs1143634, and 

rs1143627) in IL-1 and breast cancer risk have been the subject of 

numerous studies to date (Zuo et al.,2018).  

               Recently, there has been a lot of interest in TLR4 

polymorphisms in people with breast cancer. the association between 

breast cancer risk and the TLR4 +3725G/C polymorphism, however, has 

received relatively little research (Zamzam et al .,2019).  

                In order to fulfill the goal of the current study, which was to 

examine the relationship between bacterial breast cancers and IL1 

polymorphism, TLR4 polymorphism, and TLR2 polymorphism, the 

following axes of study were used:  

1- Breast tissue bacterial isolation and identification 

2- Use RFLP-PCR to find the SNP of IL1 α,β TLR4, and TLR2 

3- Use ELISA to calculate the levels of IL1 α,β and TLR2 in systemic 

(serum) and mucosal tissue. 

4- Use an ELISA to calculate the patient's serum CA 15-3 levels. 

5- To prove the type of SNP and to sequence any IL1 α,β, TLR4, and 

TLR2 SNPs that are discovered. 



4 

 

2-1 Breast disease  

Mostly females are reported to have breast lesionsBenign breast illness, 

which is often 10 times more prevalent than The most frequently reported 

cause of female breast issues is breast cancer (Hatim et al.,2017).  

The primary factor causing that worry is the potential for breast cancer, 

which is typically asymptomatic in the early stages when it is treatable 

(Aslam  et al.,2013).  

           Benign breast disorders comprise a wide range of histological 

patterns that can be divided into proliferative and non-proliferative breast 

lesions as well as proliferative breast lesions with and without unusual 

features (Okoth et al.,2013) Certain benign breast lesions have been 

discovered to be a significant breast cancer risk factor (Clavel-Chapelon , 

Gerber , 2002) In western nations, women with benign proliferative or 

atypical breast lesions have a twofold more danger of development of 

breast cancer (Coriaty Nelson et al.,2002). 

 

 

2-2 Anatomy of Breast  

           Adipose, glandular, and fibrous tissue of various sorts are housed 

The lobes are supported by a stroma that is fatty and fibrous. Figure. are 

all involved in lymphatic drainage, which largely occurs through the 

axillary lymph nodes figure (2-1) (Khan and Sajjad , 2021). 

          Males and children both have breast tissue, however due to 

hormonal changes that occur throughout puberty, females of reproductive 

age have more developed breast tissue. Following menopause, breast 
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tissues progressively involute; the glandular tissue atrophies due to the 

drop in estrogen levels in the blood and is primarily replaced by fatty 

tissue. Changes in hormone levels can affect breast tissues and the 

majority of breast diseases (Khan and Sajjad , 2021).  

 

 

 

Figure (2-1) Human Breast anatomy (Carol DerSarkissian,  2021) 

2-3 Risk Factors 

           Exposure to estrogen in excess is the primary contributor to breast 

cancer risk. Therefore, it is imperative to inquire about their lifetime 

estrogen exposure from every patient who has a new breast tumor. 

(Akram et al.,2017) Male patients should be questioned about any history 

of orchitis/epididymitis flare-ups, finasteride use, testosterone use, or 

Klinefelter syndrome diagnosis (Yalaza  et al.,2016). 

2-3-1Genetic mutation  

https://www.webmd.com/carol-dersarkissian
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         A nuclear phosphoprotein that is produced by the BRCA1/2 DNA 

repairs-related BRCA1 gene product (Savaridas et al.,2017). With a more 

prevalence of cancer risk at younger ages, women with BRCA1 

mutations had lifetime breast cancer risks of up to 80%. Prostate cancer is 

more common in men who carry BRCA pathogenic variants, while breast 

cancer is around 6% more frequent in women who carry BRCA2 

pathogenic variations across their lifetimes (Ribeiro Pereira et al.,2017) . 

2-3-2 Body mass  

            Breast cancer can develop and spread due to environmental causes 

as well (Lambertini et al.,2017). Having a high BMI (body mass index) 

could potentially worsen outcomes for people with a history Breast 

cancer risk increases with post-menopausal status. Breast cancer risk is 

determined by breast density. According to a research, women are 4-6 

times more likely than men to acquire breast cancer. higher if her breast 

tissue is between 60 and 75 percent thick  whose breasts don't contain any 

dense tissue. Even while an increase in BMI is  

 

 

2-4 Types of breast tumor  

            Breast ultrasound pictures' morphological and textural 

characteristics are frequently utilized to distinguish between benign and 

malignant cancers. The simple method is to manually analyze the texture 

and morphological aspects in pictures and rely on highly qualified and 

experienced radiologists to determine whether a tumor is benign or 

malignant (Steifer and Lewandowski, 2019). To avoid the subjectivity of 

manually analyzing ultrasound images, another simple method is to train  
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2-4-1 Benign breast tumor 

                     

              Up to 50% of premenopausal women have fibrocystic alterations 

of the breast, commonly known as fibrocystic mastopathy, which is a 

fairly prevalent benign condition (Guray and Sahin , 2006). Numerous 

histopathologic alterations, including cyst development, sclerosing 

adenosis, duct ectasia, apocrine metaplasia, papillomatosis, and stromal 

fibrosis, are included in fibrocystic mastopathy (Orr  and  Kelley , 2016).  

            These changes are frequently accompanied by epithelial 

modifications including benign columnars cells lesion (CCL), flates 

epithelial atypical, and typical ductal hyperplasia (UDH) (Brunner et 

al.,2014). Classic fibrocystic alterations, whether they include or exclude 

epithelial changes, are not thought to be precancerous lesions because 

invasive carcinoma only occurs in a very tiny proportion of these women. 

Although this risk is independent of other key epidemiologic the risk 

breast cancer factors, women with fibrocystic breast disease have a 

markedly enhanced occurrence of breast cancer (approximately 1.5–2 

times that of the general population). This risk is especially obvious in 

women over 50 (Zendehdel et al.,2018).  

              Due to the frequent occurrence of these alterations in the general 

population, the absolute risk is large even though the relative risk appears 

to be low. However, it is still challenging to predict which patients will 

acquire invasive cancer, which inspires research targeted at identifying 

the molecular mechanisms at work in these first phases of cancer 

formation (Brunner et al.,2014) The most frequent benign breast tumor in 

young women is a fibroadenoma. It is distinguished histologically as a 
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biphasic tumor having both stromal and epithelial components (Lee et 

al.,2015) . 

              Although fibroadenomas can develop at any age, they are most 

commonly found in young girls between the ages of 20 and 30 and have a 

low occurrence after the fourth decade of life (Chen et al.,2018) Although 

the specific cause of fibroadenoma is unknown, it is likely that elevated 

estrogen levels and increased estrogen receptor sensitivity are to blame 

for the tumor's dramatic development alterations (Celik et al.,2017s). 

               Histologically, breast lumps can be divided into proliferative 

and non-proliferative lesions. Fibro adenomas, intraductal papillomas, 

and benign phyllodes tumors are examples of proliferative lesions. 

Proliferative or non-proliferative fibrocystic alterations are possible, 

although in 70% of cases, are detected (Guray and Aysegul , 2006). 

Benign tumors are generally not hazardous. However, since a benign 

breast tumor is one of the precursors to breast cancer, we must be aware 

of this (Falco et al.,2019). 

 

  

              The cause of benign breast tumors is yet unknown. However, 

hormonal changes in a woman's body are directly tied to changes in her 

breasts (National Cancer Institute , 2015). Both hormones are present in 

hormonal birth control methods including oral contraceptives. Oral 

contraceptives may or may not raise the risk of benign breast cancers 

(Sihombing et al., 2015). This is still up for debate. Between 25% and 

50% of adult women have benign breast illness, which is frequently more 
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prevalent and accounts for 3% of female patients' visits with general 

practitioners ( Stachs  et al.,2019). 

2 

 

2-4-2-1-3 Metaplastic carcinoma  

              This histological subtype, which affects women in the post-

menopausal stages and makes up 1% of all cases, can be identified by the 

preponderance of metaplastic differentiation (Sinn and Kreipe , 2013). 

This particular tumor type has an aggressive biological action, and lymph 

nodes are frequently affected by it (Schwartz et al.,2013) . 

2-4-2-1-4 Apocrine  

acquire this subtype, which often has a high histological grade and a bad 

prognosis and affects persons of all ages (Vranic et al.,2013). 

2-4-2-1-5 Mucinous carcinoma  

2% of all newly diagnosed instances of breast cancer are of this specific 

form, which is defined as colloid, gelatinous, mucous, and mucoid 

carcinoma (Akram et al.,2017). This subtype frequently affects women 

over the age of 60 and has been linked to a positive outcome (Marrazzo et 

al.,2020). 

 

 

2-4-2-1-6 Cribriform carcinoma  

            A distinct subtype with a good prognosis that typically affects 

people around the age of 50 and accounts for 1% to 3.5% of all breast 

https://www.ncbi.nlm.nih.gov/books/NBK560757/
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cancer cases frequently affects people in this age group (Vuong et al., 

2014). In cribriform carcinoma, there is seldom any proof of either local 

or distant metastases (Makki , 2015) . 

 

2-5   Histopathological types of breast cancer  

           Prior research on the morphology of breast cancer helped to 

determine whether the tumor was restricted to the breast's epithelial layer 

or had spread to the stroma around it and whether it had originated in the 

mammary ducts or lobes (Vuong et al., 2014). However, in 

histopathological practice, rather than the tumor's exact location in the 

mammary tissue, In addition to its subclassifications, factors such as the 

tumor's cell type features, cell quantity, The tumor's 

immunohistochemical profile, architectural features, type and location of 

secretion, and architecture determine whether it is ductal or lobular. 

(Makki , 2015 ; Nounou et al.,2015). 
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  Figure (2-2) Histopathological types of breast cancer (Mohan , 2010) 

2-6 Microbiome and breast disease  

            

al colonization, immune system maturation, and metabolic development 

during nursing. The existence of butyrate-producing bacteria in human 

milk, including Roseburia species, Coprococcus species, and 

Faecalibacterium prausnitzii, is an illustration of this. These species can 

alter the risk of cancer, allergy conditions, and childhood obesity(Prentice 

et al., 2019; Zhang et al., 2020). 

2-7 Antitumor Immunity 

https://www.frontiersin.org/articles/10.3389/fmicb.2021.584332/full#B68
https://www.frontiersin.org/articles/10.3389/fmicb.2021.584332/full#B68
https://www.frontiersin.org/articles/10.3389/fmicb.2021.584332/full#B103
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                A microenvironment that includes a variety of marrow- 

Hematogenous and lymphatic vascular cells, immune cells, derived 

support cells (fibroblasts, adipocytes, etc.), a nest of malignant tumor 

cells (ECM). aggressive and/or metastatic transformation of neoplastic 

growth is influenced by this microenvironment (Hanahan  and Weinberg 

,2011 ; Hanahan  and Coussens ,2012). 

               

                TCRs undergo genetic rearrangement throughout T cell 

development, which makes it possible for adults to recognize a variety of 

processed Ags. A growing body of research indicates that the production 

of suppressive cytokines like interleukin (IL)-10 renders T lymphocytes 

specific for tumor antigens in solid tumors tolerant of the antigens or 

prevents them from killing tumor cells (O'Garra and Saraiva,2010) are 

both arginose. (Crittenden et al.,2014) . 

               

2-8 Immunity of breast tumor  

             Healthy breast tissue contains immune cells from the lymphoid 

(T lymphocytes and B lymphocytes) and myeloid (monocytes, 

macrophages, and dendritic cells) lineages. (Degnim et al.,2014). At 

various stages of breast carcinogenesis, There is a high prevalence of 

inflammation related to cancer, including cancer extrinsic inflammation 

and cancer intrinsic inflammation (Lim et al.,2018 ; Comen et al.,2018). 

Typically, cancer-intrinsic inflammation is caused  

             Leukocytes are drawn in and moved to the site of the tumour, 

where they are later activated as the tumor develops. However, infections 

caused by germs or viruses, obesity, excessive alcohol intake, smoking, 
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hormone therapy, autoimmune diseases, excessive radiation exposure, 

etc. are all connected with cancer-extrinsic inflammation (Comen et al., 

2018). Leukocytes act as a barrier and selective pressure for the growth of 

tumors by mounting antitumor immune responses (Kroemer et al.,2015 ).  

            Adaptive immunity is triggered by Innate immune responses, 

which are the initial line of defense against infections and malignancies 

and do not need antigens to activate them. Although they are scarce in 

normal breasts, CD45 leukocytes can be seen in the stroma and mammary 

ducts (Towe et al.,2019). 

 

 

             

in HER2-positive breast carcinoma models where macrophages recruited 

by tumor-derived CCL2 do so. In DCIS, CD68 macrophage are seen in 

ducts close to cancer cells with reduced levels of E-cadherin, suggesting 

that they may have a similar role in encouraging progression (Linde et 

al.,2018). 

            

 

             Innate immune cells called natural killer cells participate in the 

initial immune response to malignancies (Laskarin et al.,2010; Kamiya et 

al.,2019) NK cells are renowned for their function in tumor 

immunosuppression and their response to inflammatory stimuli. In 

humans, NK cells are characterized as CD56+ CD16+CD3- 

phenotypically (Laskarin et al.,2010; Gulic et al.,2018). The interaction 
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between the NK cell's array of activating and inhibitory receptors 

determines how active they are (Laskarin et al.,2010 Gulic  et al.,2018) 

            Interferon, chemokines, Granulocyte macrophage colony-

stimulating factor (CCL1, CCL2, CCL3, CCL4, CCL5, and CXCL8), 

tumor necrosis factor  are examples of proinflammatory cytokines that 

NK cells secrete after activation. These cytokines can influence how 

other innate and adaptive immune cells function (Kamiya et al.,2019; 

Silva et al.,2013; Mamessier et al.,2011). One of the NK inhibitory 

receptors, CD94/NK group 2 member A (NKG2A), binds to minimally 

polymorphic nonclassical HLA class I molecules, such as the 

overexpressed HLA-E seen in many solid malignancies (Kamiya  et 

al.,2019 ; Gulic  et al.,2018) 

              Additionally, according to Gulic et al. (2018), HLA-E 

expression may be a key regulatory strategy for cancers to evade immune 

monitoring. The therapy of invasive breast tumors with lower levels of 

malignant cellular immunogenicity is established by the use of 

tolerogenic NK cells (Mamessier et al., 2011). Cellular Ig-like receptors 

or NKG2A serve as critical receptors for NK cells' tolerogenic 

capabilities, which are crucial for recognizing breast carcinoma cells 

(Mamessier et al.,2011 ; Tu et al.,2017). 

 

                Figure shows The relationship between the ductal structure and 

the location of immune cells in a healthy breast (2-3). The acini, which is 

the primary component of the breast ductal system, drains into the 

intralobular and eventually extralobular ducts, which together make up 

lobular terminal unit of the duct (TDLU). A second layer of cuboidal 

epithelium or pseudostratified columnar epithelium lines the main ducts 
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and extralobular terminal ducts., respectively, while cuboidal epithelium 

lines the intralobular terminal ducts. It is believed that the TDLU is where 

breast cancer usually first manifests itself (Yang et al.,2016). 

 

   

Figure (2-3)Nature and distribution of Immune cells in normal breast 

tissue. 

                  

 

 

            Abundant immune cells, Lymphocytes and myeloid-derived cells 

can be seen in healthy breast tissue. Although they can sometimes be 

found in the stroma, The ductal epithelium (intraepithelial) is where 

immune cells are most commonly found (Not Depicted). Immune cells 

and the epithelium can interact with a variety of different cell types and 

structures in the stromal extracellular matrix (ECM) (Degnim et al.,2014) 
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2-9 Toll like receptor 2 

           The well-conserved pattern-recognition receptors known as toll-

like receptors (TLRs) are mostly expressed in human epithelial and 

immunological cells (Mifsud et al.,2014 ; Brubaker et al.,2015). TLRs' 

primary purpose is to encourage the production and release of 

inflammatory cytokines and chemokines, which sets off the inflammatory 

response (Palm et al.,2015 ; Johnston  and Corr, 2016) . 

           Although the relationship between TLRs and breast cancer has not 

been completely studied, earlier research revealed that there may be a 

significant connection. Nuclear factor-B (NF-B), transforming growth 

factor (TGF), vascular endothelial growth factor, and matrix 

metalloproteinase 9 are all upregulated as a result of TLR2 activation 

(Xie et al.,2009). 

             TLR2 has an interesting property that makes it a possible 

therapeutic target in highly invasive breast cancer: activation of the 

receptor was discovered to boost the invasive potential through NF-B 

signaling (Xie et al.,2009). Through NF-B signaling, it has been shown 

that TLR2 stimulation on the surface of breast cancer cells increases the 

disease's propensity for invasion (Xie et al.,2009). Additionally, new 

research indicates that TLR2 signaling might help tumor cells elude 

immune system attack and immunological surveillance (Huang et 

al.,2008). 

2-10 IL1 alpha and IL1 beta  

               Through inflammation in the tumor microenvironment, 

interleukin 1 is hypothesized to play a significant role in the invasiveness, 

development, and metastasis of cancer  (Wu et al., 2018)). Additionally, 
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according to Wu et al. (2016), IL-1R and IL-1 variants have also been 

linked to the development and beginning of breast tumors (Snoussi et 

al.,2005) . 

               One hypothesis is that IL-1 stimulates the production of IL-6 via 

the transglutaminase/NF-B pathway. The aggressiveness of breast cancer 

cells of the luminal type rises as a result. Anti-IL-1 or anti-IL-6 

medications can be used to inhibit this (Oh et al.,20016). The fibroblast 

growth factor receptor 1 (FGFR1)-induced mouse mammary cancer 

model has been used to describe another mechanism. It links early-stage 

mammary tumors to COX-2 production that is mediated by IL-1 (Reed et 

al.,2009). 

 

 

2-11 Molecular study of IL1beta and alpha in breast disease  

           

           The transcription factor IL-1 can be located in the nucleus, where 

it works to regulate both the growth of healthy cells and the growth of 

cancerous cells. However, IL-1 translocates into the cytosol and is 

released into the extracellular space to act as a "alarmin" when cells 

undergo cell death, such as necrosis. (Rider et al.,2013 ; Dinarello , 

2009).  

            Contrarily, In order to activate IL1B gene transcription is made 

possible by inflammasome complexes and inflammatory caspases, which 

convert pro-IL-1 into mature IL-1 the production and processing of IL-1 

require two signals (Schroder and Tschopp , 2010).The influence of IL-1 
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on the onset or course of cancer can be used to gauge its significance. 

This assessment can be carried out by evaluating the expression of IL1B 

mRNA, IL-1 protein, or gene polymorphisms that may affect it. Using the 

cancer genome atlas (TCGA) database, it was discovered that breast 

cancer patients with higher levels of IL1B mRNA expression than those 

with lower levels had a better prognosis (Martínez-Reza et al.,2019).  

           Variations in IL-1 expression may be related to IL1 gene 

polymorphisms. IL-1β-31 (rs1143627) (rs1143627) T alleles are linked to 

higher IL1B expression. Breast cancer risk was greater when the T/T 

genotype was present (Akisik  and Dalay , 2009 ; Eras et al.,2019).  

2-12 Polymorphism of TLR2  

            According to Zhu et al. (2013), TLR2 polymorphisms are linked 

to an increased risk of BCa and have a role in immunomodulation in BCa 

(Chow et al .,2014). TLR2 has a significant role as a proto-oncogene by 

being elevated in the majority of cancers and closely linked to tumor 

metastasis (Wang et al.,2019 ; Liu et al.,2016). TLR2 stimulates the 

PI3K/AKT signaling pathway, which aids in the growth, migration, and 

invasion of tumor cells in colorectal cancer (Liu  et al.,2018). 

            The clinical relevance of TLR2 in BCa is still unknown, though. 

TLR2 agonists improve the effectiveness of HER2-targeted monoclonal 

antibody therapy, according to research by Lu et al (Lu et al.,2011). In 

the promoter of the TLR2 gene, a polymorphism that results in a 22-bp 

nucleotide deletion (196 to 174 del) has been discovered through genetic 

research. The promoter's functionality may be dramatically altered by this 

alteration, most likely resulting in less TLR2 transcription (Noguchi et 

al.,2004). 
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2-13 Polymorphism of TLR4 

             

           As a result, the transcription factor NF-B is activated, which 

triggers the expression of interferons, adhesion molecules, growth factors, 

inflammatory cytokines, and chemokines that assist control immune 

system activity (Garca Bueno et al., 2016). Chronic inflammatory 

conditions may result in carcinogenesis if TLR4-induced inflammatory 

signaling is persistently activated (Basith et al.,2012 ) Various human 

malignancies have been reported to express TLR4 (Gambara et al.,2013) . 

                According to one study, TLR4 expression on tumor cells was 

found in 63% of breast cancer patients, and the amount of expression was 

inversely connected with survival (Bhatelia et al.,2014). The normal 

cellular immune response can be disrupted by single nucleotide 

polymorphisms (SNPs), which also increases the risk of cancer and 

chronic inflammation. SNPs can change ligand binding and the 

equilibrium between pro- and anti-inflammatory cytokines (Shen et 

al.,2013) . 

                 Numerous research have looked into the relationship between 

TLR4 SNPs and cancer risk, however few have shown evidence of a 

TLR4 polymorphism and breast cancer association (Zhang et al.,2013) 

The TLR4 gene's 3'-untranslated region (3'UTR) is home to the TLR4 

+3725G/C polymorphism, a single nucleotide variation that has been 

linked to both cancer and inflammation (Hishida et al.,2009)  
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2-15 CA15-3 and breast tumors   

             A chemical that is released by both cancer cells and healthy 

cells is a tumor marker. When it comes to cancer activity, it manifests at 

much higher levels. It is a little intrusive, somewhat inexpensive method 

of diagnosis. However, for a technique of diagnosis to be dependable, it 

must exhibit great sensitivity for tumor diagnosis even in its early stages 

(kilpatrick and lind ,2009) Following chemotherapy and radiotherapy, 

tumor markers are also helpful in determining the prognosis for cancer, 

therefore they could serve as a foundation for modifying ongoing 

management (amayo and kuria,2009). 

               The MUC1 protein is known to be upregulated in malignant 

breast tumors, which is the rationale for the CA 15-3 protein's potential as 

a breast cancer biomarker. In several trials, blood CA 15-3 levels were 

used as a screening tool for breast cancer and other malignant tumors. 

However, numerous false positive results have been documented, such as 

in the cases of smoking and benign breast and liver disorders (bahrami-

ahmadi et al.,2012) . 

            It is suggested that CA15-3 and CEA can be used as biomarkers to 

help with the diagnosis of breast cancer recurrence patients. Darlix et al. 

discovered that the CA 15-3 in patients with metastatic breast cancer is an 

independent predictive factor (shao et al.,2015). 
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Materialsdg andg methodsdg  

g 3-1g Materials 

3-1-1-:g Equipmentg forg Laboratories 

Theg Tableg providesg ang illustrationg ofg theg instrumentsg utilizedg ing thisg 

investigationg table (3-1)g  

Tableg (3-1):g Equipmentg andg instrumentsg forg laboratories 

Countryg 

origin 

Company Instrument NO. 

UK Tripod Autoclave 1 

UK Sterilineg  Beakersg andg flaskg  2g  

Germany Memmert Benchg centrifuge 3 

Turkey Amal Burner 4 

Chinag  Mehecog  Different size of  tips   5 

Japan Sony Digitalg camera 6 

USA Denverg  Electric sensitive balance 7 

USA Biotech ELISA  readerg  8 

Germany Eppendorf Eppendorf  tubes 9 

France Vilberg  Gelg documentationg system 01 

UK Cleaverg Scientific Gel  electrophoresis system 00 

Germany Hettichg  High  speed centrifugeg  02 

Korea Biog LAB Hood 13 

Spain Selecta Incubator 14 

Japan Olympus Light microscope 15 
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UK Shndong  Loopg  06 

Canada Biobasicg  Microcenterfuge tubes 07 

(Denmark) Cappg  Micropipettesg  18 

Japan Olympus Oven 19 

Ergland BDH Parag film 20 

UK Techne PCR  Thermal cycler 20 

England Sterilin Petrig dish 22 

Syria DMD-DISPO Plain  tubes 23 

Egypt Kiriazi Refrigerator 24 

China Sailg Brand Slide 25 

Egypt EL-dawliag ico Sterileg hypodermicg syringe 26 

Brand ATACO Sterilize Swab 27 

  Surgical  Bladesg  28 

Koreag  ATTAg  UV  transilluminatorg  29 

France Biomerieux Vitekg 2g system 30 

Germany Griffin Vortex  mixer 31 
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Chemicalg materialsg :3-1-2g  

Chemicalg componentsg utilizedg ing theg investigationg areg representedg ing 

Tableg (3-2),g includingg reagents,g stains,g andg solutionsg  

Tableg 3-2:g Chemicalg substances 

Companys/origing  Typesg ofg chemicalg  NO. 

Eurxg (Poland) 6Xg DNA Loading buffer Blue 1 

Scharlaug –g Spaing  Absoluteg Ethanolg  2 

Condalabg (spain) Agarose 3 

Merck-England Ethanolg 99% 4 

Bioneerg –g koreag  Ethidium  bromideg  5 

Merck-England Glycerolg (C3H8O3) 6 

BDH,g England Gram  stain  set 7 

Bioner Ladderg 100bp 8 

Ladder 50 bpg  9 

Bioneerg –g indiag  Nucleaseg freeg waterg  01 

 Polyacrymid gell 00 

Sigma,g USA Kovac'sg reagent,g sterileg urea,g -Naphthol,g KOH, 12 

INTRONg -g korea TBEg buffer 10g x  03 

 

g  
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3-1-3:g mediag forg Culture 

g Tableg providesg examplesg ofg theg culturalg mediag thatg wereg employedg ing 

thisg study tableg (3-3):- 

Tableg (3-3):g Cultureg mediag thatg usedg ing thisg studyg  

Origin Manufacturingg 

company 

Typeg ofg mediag  NO. 

Indiah 

 

 

Himediaf 

 

Bloodg agarg baseg  1 

Braing heartg infusiong brothg  2 

Eosing methyleneg blue 3 

USAj Diffco-Michiganh g agarsg ofg Kliglerg Irong  4 

 

Indian 

 

Himediat 

MacConkeyg agar 5 

Mannitolg saltg agarg  6 

MR_VPg broth 7 

Mullerg Hintong agarg  8 

g waterg ofg Peptoneg  9 

USAk Diffco-Michiganf g agarg Simmong citrateg  10 
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3-1-4:g kitsg Commercialg  

Tablesg 3–4g showg examplesg ofg theg commercialg kitsg thatg wereg usedg ing theg 

investigation. 

Tableg (3-4):g Commerciallyg availableg kitsg wereg usedg ing thisg study. 

NO. Typeg ofg Kitg  Companyg /g Country 

1 g DNAg Gg sping totalg  Koreag  

2 g extractiong Kitg ofg DNAg  Favorgen 

3 g ladderg ofg DNAg  SIMGEN 

4 g masterg mixg Greeng  SIMGENg  

5 Primers  

6 Interleuking 1g Alpha Elabscienceg /g U.S.A 

7 Interleuking 1g Beta Elabscienceg /g U.S.A 

8 Tollg likeg receptorg 2 Elabscienceg /g U.S.A 

9 CAg 15-3g  Elabscienceg /g U.S.A 
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3-2g Molecularg kitsg andg reagentsg usedg ing geneticg polymorphismg 

detectiong  

3-2-1g DNAg extractiong kitsg forg humang tissueg (Gg sping totalg DNAg ) 

g Tableg listsg theg kitsg andg reagentsg usedg ing thisg investigationg alongg withg theirg 

manufacturersg andg countriesg ofg origing (g 3-5g ). 

Tableg (3-5g )g DNAg extractiong kit 

Kitg  Companyg  Countryg  

G-sping 

TM
g totalg DNAg 

extractiong kit 

 

 

 

 

iNtRON 

 

 

 

 

Koreag  

BLg Buffer 

WAg Buffer 

WBg Buffer 

CEg Buffer 

Columng Spin 

2mlg ofg Collectiong tube 

11mg/mlg ofg Proteinaseg k 

9g mg/mlg ofg RNaseg  
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3-2-2g DNAg extractiong kitsg forg humang RBCSg (FAVROGEN)g . 

Usingg theg Favorgeng kit,g humang genomicg DNAg wasg isolatedg fromg frozeng 

whiteg bloodg cellsg (WBCs). 

Tableg (3-6)g DNAg extractiong kitg forg frozeng bloodg andg bacteria 

FABGg Kg 300g (300g 

PREPS) 

FABGg Kg 100g (100g 

PREPS)g ml 

Cat.No.g /g Preps 

405g ml 135g  g Bufferg lysisg RBCg  

75g ml 30g  FATGsg Buffer 

100g ml 40g  g Bufferg FABG   

130g ml 45g  g Bufferg W1g  

50g ml 25g  g Bufferg concentratedg washg  

75ml 30g  g bufferg Elutionsg  

300g pcs 100g pcs g FABGg ofg column 

100g pcs 200g pcs0 g collectiong tubeg ofg 2g mlg  

 

*g Wheng firstg opening,g 100g org 200g mlg (96-100%)g ofg ethanolg shouldg beg 

addedg tog theg washg buffer.. 
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3-2-3g Primersg andg DNAg markerg  

g Theg primersg employedg ing theg currentg study'sg DNAg marker,g ag 100g bpg andg 50g 

bpg ladderg fromg theg Chineseg businessg SIMGEN,g areg listedg ing theg tableg (3–7)g 

below. 

Tableg (g 3-7g )g Primersg forg amplificationg ofg IL1g βg ,g IL1αg ,g TLR2g andg 

TLR4g gene 

Primers Sequences Amplicong 

sizeg bp 

Referencesg  

IL-1β-31T F 5′-AGAg AGCg TTCg CACg CAAg TACg T-3′ 240 Akisikg andg 

Dalayg ,2007 R 5′-TAGg CACg CTAg GTTg GTAg AGGg A-3′ 

IL1g αg -889g 

C>T 

F 5’-TTACATATGAGCCTTCCATG-3 108 Emiroğullarıg 

etg al.,2018 R 5’AAGCTTGTTCTACCACCTGAACTAGGC-3’ 

TLR4g 

+3725G/C 

F 5′ACAAGTGATGTTTGATGGAC-3' 361 Zamzamg etg 

al.,2019 R 5′g GCCATTCTACCTGGTATAAG-3' 

TLR2g 

Asp299Gly 

F 5g -CACGGAGGCAGCGAGAAA-3 286 Theodoropo

ulosg etg 

al.,2012 

R 5g –CTGGGCCGTGCAAAGAAG-3 
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3-2-4g Restrictiong enzyme 

g Ing theg RFLP-PCRg test,g restrictiong enzymesg fromg theg companyg andg nationg 

listedg ing tableg wereg utilizedg (3-8g .) 

Tableg (3-8g )g Restrictiong enzymes 

Companyg /g country Restrictiong enzymeg  Geneg  

Thremofisher Ncog I IL1g αg -889g C>T 

Thremofisher AluI IL1g βg C31T 

  TLR2g Asp299Gly 

Thremofisher Earg I. TLR4g +3725G/C 

 

3-3g Enzymeg –linkedg Immunosorbentg Assayg (ELISA)g kits 

3-3-1g Humang IL1βg ,g IL1αg ,g TLR4g andg TLR2g ELISAg (Elabscience,g chinag 

) 

g Humang Enzyme-Linkedg Immunosorbentg Assayg (ELISA)g kitg wasg usedg tog 

measureg theg levelsg ofg IL-1,g IL-1,g TLR4g andg TLR2g ing serumg andg saliva.g Theg 

kit'sg areg componentsg mentionedg theg tablesg (g 3-9) 

Tableg (g 3-9g )g contentsg ofg humang IL1βg ELISAg kit 

Reagents Specificationsg  Storageg temperatureg  

Microg ELISAg plateg  8g wellg ×g 12g stripsg  4ºcg /g -20ºcg  

Referenceg standardg forg IL1βg  2g vialsg  4ºcg /g -20ºc 

Referenceg standardg &g specimeng diluentsg g 20mLg 1g vialsg  4ºc 
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forg IL1β 

g Concentratedg biotinylatedg detectiong Abg 

forg IL1β 

g 120g µLg 1g vialg  -20ºc 

IL1βg ofg biotinylatedg detectiong Abg  g 10g mLg 1g vialg  4ºc 

IL1βg Concentratedg HRPg conjugateg  g 120g µLg 1g vialg  4ºcg (shadingg light)g  

HRPg conjugateg Diluentg forg IL1βg  g 10g mLg 1g vialg  4ºc 
g  

g (25g ×)g Concentratedg Washg Bufferg forg IL1β 30g mLg 1g vialg  4ºc 

IL1βg Substrateg Reagent g 10g mLg 1g vialg  4ºcg (shadingg light) 

Stopeg solutionsg forg IL1βg  g 10g mLg 1g vialg  4ºc 

Plateg sealers g piecesg aboutg 5g  

 

3-4g Methodsg  

3-4-1g Mediag andg biologicalg materialg  

3-4-1-1g :g Preparationg ofg cultureg media 

g  

g Theg cultureg mediag wereg preparedg ing accordanceg withg theg 

manufacturer'sg instructionsg andg autoclavedg forg 1212g andg 15g minutesg 

tog sterilizeg themg (Macfadden,g 2000).g  

 

 

 

 

3-4-1-1-1-:g Muller-Hintong agar 
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g Theg manufacturingg companyg receivedg ready-to-useg Muller-Hintong 

agarg mediumg forg useg ing antimicrobialg susceptibilityg testingg (Forbesg etg 

al.,g 2007).g  

 

3-4-1-1-2-:g MacConkeyg agarg mediumg  

Itg wasg utilizedg tog separateg lactoseg fermentersg fromg non-lactoseg 

fermentersg andg forg theg firstg separationg ofg theg majorityg ofg Gram-

negativeg bacteriag (Winng etg al.,g 2006). 

3-4-1-1-3g :g Braing heartg infusiong broth 

Itg wasg employedg tog activateg bacterialg isolatesg (Forbesg etg al.,2007). 

3-4-1-1-4-:g Bloodg agarg mediumg  

Followingg theg manufacturer'sg directions,g 1000g ccg ofg D.W.g wasg usedg tog 

dissolveg 40g gg ofg bloodg agarg base.g tog makeg ag mediumg withg bloodg agar.g Freshg 

humang bloodg wasg addedg ing 5%g afterg theg mediumg wasg cooledg tog 50g oC.g afterg itg 

hadg beeng autoclavedg atg 121g oCg forg 15g minutesg atg 15g psig ofg pressure.g Thisg 

mediumg wasg usedg tog cultivateg theg bacterialg isolatesg andg testg theirg abilityg tog 

hemolyzeg bloodg asg ang enrichmentg media.g (Forbesg etg al.,g 2007) 

3-4-1-1-5g -g :g Peptoneg waterg medium 

Tog createg thisg medium,g 8g gg ofg peptoneg wereg dissolvedg ing 1000g ccg ofg 

distilledg water.,g autoclavingg itg atg 121g oCg forg 15g minutesg atg 15g psi,g andg theng 

dividingg itg amongg testg tubes.g Itg wasg utilizedg tog demonstrateg howg bacteriag mayg 

breakg downg theg aminog acidg tryptophang tog produceg indole.g (MacFaddin,g 2000).g  

 

VP)-(MRg mediumg proskauer-vogasg –g redg Methylg :-g 6-1-1-4-3 
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Tog determineg ifg glucoseg hadg partiallyg org completelyg hydrolyzed,g MR-

VPg mediumg wasg produced.g (MacFaddin,g 2000). 

 

3-4-1-1-7-:g 5%g glycerolg ing ag brain-heartg infusiong broth 

g Tog createg thisg medium,g 5g mlg ofg glycerolg wereg combinedg withg 95g mlg ofg BHIg 

broth,g andg itg wasg theng autoclaved.g forg 15g minutesg atg 121g oCg andg 15g psig ofg 

pressureg (psi).g Theg mediumg wasg employedg tog preserveg bacteria.g (MacFadden,g 

2000). 

3-4-1-1-8-:g Simmon'sg citrateg medium 

g Simmon'sg citrateg mediumg wasg usedg tog testg ifg bacteriag couldg onlyg useg citrateg 

asg ag carbong source.g (MacFaddin,g 2000). 

3-4-1-1-9-g :g Kliglerg irong agar 

g Asg ag firstg stepg ing theg identificationg ofg Gramg negativeg bacilli,g glucoseg andg 

lactoseg fermentationg asg wellg asg potentialg hydrogeng sulfideg (H2S)g productiong 

wereg determinedg usingg Kliglerg irong agar.g (McFaddin,g 2000). 

3-4-1-1-10-:g Mannitolg saltg agar 

g Thisg mediumg wasg madeg ing accordanceg withg theg manufacturer'sg instructions.g 

Itg wasg employedg asg ag selectiveg mediumg forg theg differentiationg andg isolationg 

ofg Staphylococcusg speciesg andg containsg 7.5–10g naphthalene,g whichg isg 

selectiveg forg Staphylococcusg andg Micrococcusg andg differentialg forg 

Staphylococcus.g (Macfaddin,g 2000).g  

3-g 4-g 2:g Solutionsg andg reagents 



Chapter Three                                      Material and Methods                     

                           

 

33 
 

3-g 4-g 2-1-g :g Catalaseg reagentg  

g Theg substanceg wasg madeg byg mixingg 100g mlg ofg distilledg waterg withg 3%g 

H2O2,g andg theng keptg ing ag shadowyg bottle.g Theg reagentg wasg usedg tog identifyg 

bacteria'sg capacityg ing orderg tog catalyzeg theg enzyme.g (Forbesg etg al.,g 2007). 

3-g 4-g 2-2-:g Oxidaseg reagent 

Tetrag methyl—paraphenyleneg diamineg dig hydrochloride,g 0.1g g,g createdg 

theg reagentg byg dissolvingg ing Ag darkg bottleg wasg usedg tog storeg 10g mlg ofg distilledg 

water.g Theg substanceg servedg tog identifyg theg abilityg ofg bacteriag tog produceg theg 

Oxidaseg enzyme,g andg itg wasg newlyg synthesized.g (Forbesg etg al.,g 2007). 

3-g 4-g 2-3-g :g reagentsg ofg Methylg redg  

Tog makeg theg solution,g 300g mlg ofg 99%g ethanolg andg 0.1gg ofg methylg redg 

wereg combined.g solution.g reagent.g addingg distilledg waterg tog bringg theg amountg 

tog 500g ml.g Thisg reagentg wasg usedg tog confirmg theg fullg hydrolysisg ofg theg 

glucose.g (MacFaddin,g 2000). 

g 3-g 4-g 2-g 4-:g Barrett'sg reagentg  

Accordingg tog theg procedureg describedg byg (Winng etg al.,g 2006),g theg 

reagentg wasg madeg asg follows:- 

Dissolvedg 100g mlg ofg 99%g ethanolg alcoholg wasg usedg tog dissolveg 1g tog 5g 

gramsg ofg naphthol,g whichg wasg theng storedg ing ag darkg bottleg ing ag coolg location.g 

Ing 100g mlg ofg distilledg water,g 2-40g gg ofg KOHg wereg dissolved.g Thisg testg 

enhancesg theg partialg fermentationg thatg resultsg ing theg creationg ofg butyleneg 

glycolg becauseg itg wasg utilizedg tog identifyg acetoneg formationg ing theg cultureg 

media. 
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g 3-g 4-g 2-g 5-g :g Kovac´sg reagent 

25g mlg ofg concentratedg HClg wasg addedg afterg 5gg ofg (P-dimethylg 

aminebenzaldehyde)g hadg beeng dissolvedg ing 75g mlg ofg amylg alcohol.g theg 

substanceg usedg tog identifyg indoleg (MacFaddin,g 2000). 

g 3-g 4-g 2-g 6-g :g Gramg staing solutiong  

g Theg Syrbiog firmg suppliedg theg Gramg Staing solution.g Bacterialg cellsg thatg areg 

Gramg positiveg andg Gramg negative,g asg wellg asg theirg shapeg andg organization,g 

wereg studiedg usingg theg solution.g (Forbesg etg al.,g 2007). 

3-g 4-2-7-g Trisg borateg EDTAg (TBE)g bufferg (bio-basicg /g Englandg ) 

g 500g mlg ofg distilledg waterg (dg H2g O)g wereg combinedg withg 50g mlg ofg TBEg 

(10X)g stockg solutiong tog produceg 500g mlg ofg TBEg (1X).g Tog ag finalg volumeg ofg 

500g mlg ofg dg H2g O,g 50g mlg ofg TBEg (10X)g stockg solutiong andg 500g mlg ofg TBEg 

wereg addedg (0.5X)wasg created. 

3-g 4-g 2-g 8-g Loadingg dyeg  

g Duringg DNAg electrophoresis,g theg DNAg bandg wasg traffickedg usingg thisg 

loadingg dye. 

Ethidiumg bromideg stain,g 3-4-2-9 

Forg agaroseg andg pageg gelg electrophoresis,g itg isg ang intercalatingg substanceg 

frequentlyg usedg asg ag fluorescentg tagg (nucleicg acidg stain). 
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3-5g :g Methods 

3-5-1:g -g studyg populationg  

g 200g samplesg fromg breastg cancerg patientsg wereg usedg forg cultivation,g 

includingg 70g biopsies,g 100g bloodg andg serumg samples,g 30g bloodg andg 

serumg fromg patientsg whog hadg undergoneg chemotherapy,g andg 50g 

controlg apparentlyg healthyg involvedg (bloodg andg serum)g fromg healthyg 

women.g Theg tissueg wasg takeng 5g cmg outsideg theg marginalg zone.g Freshg 

tissueg wasg immediatelyg putg ing ag sterileg planeg tubeg org peeg cupg 

followingg excision.g Itg hasg ag typicalg salineg solutiong within.g TLR2,g 

TLR4,g IL1,g andg IL1g polymorphismg wereg performedg ong biopsies.g 3g 

samplesg wereg performedg tog assessg theg mucosalg immuneg markersg CAg 

15-3,g TLR2,g IL1,g andg IL1.g Ing orderg tog measureg immuneg markersg 

systemicg (CAg 15-3,g TLR2,g IL1,g IL1)g withg ageg rangingg fromg (14-66)g 

years,g serumg separatedg fromg bloodg samplesg usingg gelg tubesg wereg 

collectedg fromg patientsg withg breastg tumorsg andg healthyg womeng 

duringg theg monthsg ofg Septemberg 2021g andg Octoberg 2022g atg AL-

Hilla-Teachingg Hospital,g Imamg Sadiqg Hospital,g andg Marjang 

Hospital. 

3-5-2-g Datag collectiong andg questionnaireg  

g Allg participantsg ing thisg studyg wereg giveng ag questionnaireg tog fillg outg ing orderg 

tog learng moreg aboutg theirg 1-Relatedg historyg ofg breastg tumors. 
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two-familyg breastg cancerg history 

3-Ageg ofg theg relativeg atg theg timeg ofg herg breastg cancer 

4-Cancerg date 

5g differentg breastg diseases 

6g Relationshipg status 
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3-5-5g bloodg specimeng  

g Eachg patientg providedg fiveg millilitersg ofg venousg blood,g ofg whichg oneg 

milliliterg wasg placedg ing EDTAg tubesg andg theg otherg fourg millilitersg wereg 

slowlyg pumpedg intog disposableg tubesg containingg separatingg gel.g Whileg 

bloodg ing gel-containingg tubesg wasg allowedg tog coagulateg atg ambientg 

temperatureg forg 30g minutesg andg theng centrifugedg atg 2000g xg gg forg aroundg 15g 

minutes,g theg serumg wasg collectedg andg storedg atg -20ocg untilg utilized,g bloodg ing 

EDTAg tubesg wasg storedg atg -20ocg tog beg usedg laterg ing geneticg 

research..(NCCLS,g 2003)g . 

 

3-5-6g -:g Gramg positiveg andg negativeg bacterialg isolationg andg 

identification 

g Eachg positiveg andg negativeg Ag singleg colonyg wasg producedg byg theg culture,g 

andg itg wasg theng recognizedg usingg itsg morphologicalg characteristicsg (colonyg 

size,g form,g pigmentg color,g andg kind),g translucency,g edge,g elevation,g andg 

texture).Tog examineg ag particularg form,g reactiong type,g aggregation,g andg 

particularg intracellularg chemicals,g coloniesg wereg theng stainedg usingg theg gramg 

staing method.g (2006)g Winng etg al. 

3-5-7g Diagnosticg testsg  
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g wheng theg incubationg phaseg wasg ended.g Coloniesg withg diverseg 

characteristicsg wereg putg throughg ag varietyg ofg tests,g andg theyg wereg identifiedg 

usingg (Macfadding ,2000g ;g Forbesg etg al.,2007).g  

 

 

3-5-7-1g Microscopicg examinationg  

g Gramg staing wasg usedg tog determineg whetherg ag smallg portiong ofg earlierg 

coloniesg wereg Gramg positiveg org Gramg negativeg andg tog revealg theg typeg ofg 

bacteriag present. 

3-5-7-2g Biochemicalg tests 

g 3-5-7-2-1-:g Catalaseg testg  

Ang enzymeg calledg catalaseg helpsg hydrogeng peroxideg releaseg itsg oxygen.g 

Afterg ag Ag Ag smallg amountg ofg bacterialg growthg wasg appliedg withg ag clean,g dryg 

glassg slideg andg ag sterileg woodeng stick.g Afterg that,g 3%g H2O2g wasg droppedg in.g 

bubblesg ofg gasg wereg seen,g indicatingg ag successfulg outcome.g (Colleeg etg al.,g 

1996). 

g 3-5-7-2-2-:g Oxidaseg test 

Tetramethyl-phenylenediamineg dihydrochloride,g ag reverseg Specificg 

bacterialg oxidasesg wereg necessaryg forg thisg testg ing orderg tog facilitateg theg 

transferg ofg electronsg betweeng theg bacteria'sg electrong donorsg andg theg dye,g 

whichg wasg theng turnedg ag deepg purpleg color..g Usingg ag woodeng stick,g ag fewg ofg 

theg bacterialg coloniesg wereg scatteredg throughoutg theg filter.g paper.g afterg itg hadg 
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beeng saturatedg withg freshlyg madeg oxidaseg reagentg ing ag petrig dish.g Ag successfulg 

outcomeg wasg indicatedg byg theg smear'sg colorg changingg fromg pinkg tog purpleg ing 

lessg thang 10g secondsg (Forbesg etg al.,g 2007). 

 

 

 

g 3-5-7-2-3-Coagulaseg test 

g Thisg testg wasg usedg tog determineg whetherg theg bacteriag beingg examinedg couldg 

makeg coagulase,g ang enzyme-likeg proteing thatg clotsg plasmag thatg hasg beeng 

oxidizedg org citrated.g Theg testg wasg carriedg outg ing theg followingg manner:g Ag 1:15g 

dilutiong ofg citratedg humang plasmag wasg combinedg withg ang equalg volumeg ofg ang 

overnightg bacterialg brothg culture,g allg ofg whichg wereg theng incubatedg atg 37°C.g 

Theg testg isg successfulg ifg clotsg formg ing 1g tog 4g hours.g Asg ag control,g ag tubeg ofg 

plasmag dilutedg ing sterileg brothg wasg used.g (Brooksg etg al.,g 2007). 

g 3-5-7-2-4-:g Indoleg test 

Forg thisg assay,g bacterialg growthg wasg introducedg intog theg peptoneg waterg 

mediumg viag theg loop,g whichg wasg theng culturedg forg 24-48g hoursg atg 37g oC.g 

Kovac'sg reagentg wasg addedg ing 6–8g dropsg forg theg drugg testg (p-dimethylg aminog 

benzaldehydeg ing amylg alcohol).g theg appearanceg ofg ag ringg withg ag redg colorg atg 

theg topg ofg theg soupg wasg indicativeg ofg ag favorableg reaction.g (MacFaddin,g 2000). 

3-5-7-2-5-:g Methylg –redg test 
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Selectg Theg MR-VPg brothg tubesg wereg loadedg withg bacterialg colonies,g 

andg theyg wereg subsequentlyg incubatedg forg 24g tog 48g hours.g atg 37g oC.g Then,g 

Theg methylg redg reagentg wasg addedg ing fiveg drops.g Red'sg appearanceg andg 

observationg denoteg ag productiveg outcomeg andg completeg glucoseg hydrolysis.g 

(MacFaddin,g 2000). 

 

 

 

3-5-7-2-6-:g Voguesg –proskauerg test 

Theg MR-VPg brothg tubesg wereg filledg withg choseng bacterialg colonies,g andg 

theyg wereg subsequentlyg incubatedg forg 24g hoursg atg 37g oC.g Beforeg reading,g 

reagentg Ag shouldg beg addedg togetherg withg 0.2g mlg ofg 40%g KOHg solutionsg andg 

0.6g mlg ofg alphag nephthol.g Theg presenceg ofg redg hueg indicatesg ag successfulg 

outcome.g afterg 15g minutesg becauseg glucoseg partiallyg hydrolyzesg tog produceg 

acetoneg org acetylg methylg carbinolg (MacFaddin,g 2000). 

3-5-7-2-7-:g Citrateg utilizationg test 

Beforeg theg bacterialg coloniesg wereg added,g Simmon'sg citrateg mediumg 

wasg autoclaveg sterilizedg andg culturedg forg 24g hoursg atg 37g degreesg 

Celsius.Positiveg resultsg wereg indicatedg byg ag shiftg ing theg medium'sg colorg fromg 

greeng tog blueg withg growthg streaks,g whileg negativeg resultsg wereg indicatedg byg ag 

returng tog theg naturalg colorg ofg greeng withoutg growth.g (Winng etg al.,g 2006). 

3-5-7-2-8g -:TBEg Bufferg (Tris-Borate-EDTA)g  
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Theg mostg usedg bufferg forg DNAg andg RNAg gelg electrophoresisg wasg TBEg 

runningg buffer.g TBEg wasg madeg andg keptg ing stockg asg ag 10g solution.g Ing 1000g 

mlg ofg D.W.,g 108g gg ofg Trisg base,g 55g gg ofg boricg acid,g andg 40g mlg ofg 0.5g Mg 

EDTAg wereg dissolvedg tog createg theg 10g workingg solution.g However,g 900g mlg 

ofg sterileg D.W.g andg 100g mlg ofg 10g TBEg bufferg wereg combinedg tog createg theg 

finalg concentrationg ofg 1g TBEg solution.g (Sambrookg andg Russel,g 2001). 

 

 

 

 

3-5-7-3g -:g Vitecg 2g system 

Theg biochemicalg testg wasg verifiedg usingg theg Vitecg 2g systemg ing accordanceg 

withg theg manufacturer'sg recommendations.g Thisg systemg consistsg ofg ag personalg 

computer,g ag readerg incubator,g asg wellg asg numerousg internalg componentsg likeg ag 

cassetteg loadingg mechanism,g ag cardg sealer,g ag cardg cassette,g ag barg codeg reader,g 

andg ang incubator.g Instrumentsg controlg electronics,g wasteg processing,g andg 

firmwareg ing additiong tog transmittanceg optics.g Ing orderg tog improveg theg 

effectivenessg ofg microbiologicalg diagnosisg andg decreaseg theg needg forg 

additionalg tests,g theg systemg wasg outfittedg withg ang enlargedg identificationg datag 

base.g Thisg willg increaseg theg safetyg ofg theg testg asg wellg asg theg users. 

Theg nextg severalg stepsg areg allg setg upg ing accordanceg withg theg manufacturer'sg 

instructions.g Ag loopg containingg ag singleg colonyg isg injectedg intog ag testg tubeg 

withg threeg mlg ofg normalg saline.g Theg colonyg needsg tog beg 24g hoursg old.g Ag densg 

checkg machineg wasg usedg tog standardizeg theg colonyg tog 1.5g 108g cellsg perg 
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milliliter;g McFarland'sg standardg solution.g Ag barcodeg wasg usedg tog insertg ag 

sampleg identificationg numberg intog theg computerg softwareg onceg theg standardg 

inoculumsg hadg beeng loadedg ontog theg cassette.g Theg sampleg IDg numberg andg 

VITEKg 2g cardg wereg consequentlyg matched.g Theg cassetteg wasg movedg fromg theg 

readerg incubatorg moduleg tog theg fillerg module.g onceg theg cardsg hadg beeng filled.g 

Theg apparatusg maintainsg theg temperatureg ofg theg incubationg chamber,g readsg theg 

cardsg optically,g continuouslyg monitorsg theg testg results,g andg sendsg theg datag tog ag 

computerg forg analysis. 

1-Standardization 

g Simpleg inoculumg preparation,g standardization,g andg dilutiong stepsg areg allg 

thatg isg requiredg tog minimizeg handlingg afterg primaryg isolation.g Afterg theg 

standardg inoculumg wasg introducedg tog theg cassette,g ag sampleg identificationg 

numberg wasg enteredg intog theg computerg softwareg usingg ag barcode. 

2-Traceability 

Theg barcodeg appliedg tog theg cardg duringg manufacturingg isg theng scannedg tog 

determineg theg VITEKg 2g cardg type,g andg theg cardg isg attachedg tog theg sampleg ID.g 

Ing oneg simpleg barcodeg readingg process,g manufacturerg barcodesg connectg theg 

cardg tog patientg data. 

3-Loadg andg Go 

Activateg theg fillerg modeg andg insertg theg tape.g Transferg theg cassetteg tog theg 

reader/incubatorg moduleg onceg theg cardsg haveg beeng loaded.g Theg instrumentg 

managesg allg futureg actions. 

3-6g Bloodg specimeng  

3-6-1g Molecularg analysisg :g Genomicg DNAg minig kitg (blood). 
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g Usingg theg Favorgeng kitg (FABGg 100g preps),g humang genomicg DNAg wasg 

isolatedg fromg frozeng whiteg bloodg cellsg (WBC)g ing orderg tog detectg andg amplifyg 

theg IL-1g 511,g IL-1-31,g IL1g -889g C>T,g TLR4g +3725G/C,g TLR4g Thr399Ile,g 

andg TLR2g Asp299Glyg genes.. 

 

3-6-1-1-g Extractiong ofg DNAg stepsg fromg frozeng bloodg forg molecularg study 

g Theg followingg proceduresg wereg usedg tog harvestg humang genomicg DNAg fromg 

healthyg controlg subjectsg andg thoseg withg periodontitis: 

1-g 200g lg ofg bloodEg wereg transferredFg tog ang unsuppliedg 1.5g mlg microg 

centrifugeg tube. 

Addg theg requiredg amountg ofg PBSg ifg theg sampleg volumeg isg underg 200g l. 

2-g 30g lg ofg proteinaseFg Kg (10g mg/ml,g notg provided)g shouldg beg addedg tog theg 

sample,g andg itg shouldg beg stirredg forg ag shortg while.g theng incubateg forg 15g 

minutesg atg 60g °C. 

3.g Theg specimeng wasg addedg tog 200g lg ofg FABGg buffer,g whichg wasg theng mixedg 

byg vortexing. 

4-Lyseg theg sampleg byg incubatingg itg forg 15g minutesg ing ag 70g °Cg waterg bath.g 

Everyg threeg minutesg duringg incubation,g flipg theg sampleg over. 

Elutiong Buffer,g numberg five,g Forg DNAg elution,g ag 70g oCg waterg bathg mustg beg 

preheated. 

Ifg RNA-freeg demonicg DNAg isg required,g addg 5g mlg ofg 10g mg/mlg RNaseg Ag tog 

theg sampleg andg vortexg tog combine. 
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Atg roomg temperature,g incubateg forg fiveg minutes. 

 

Theg materialg wasg addedg tog 8-250g lg ofg ethanolg (96–100%)g andg vortexedg forg 10g 

seconds.g Usingg ag pipette,g thoroughlyg mixg theg sampleg ifg anyg precipitateg hasg 

developed. 

9FABGg Columng wasg utilized.g Placeg ing ag collectionHg tubeJ.g TransferMg theg 

sampleSg mixtureg withg careg tog theg FABGKg ColumnK. 

1g minuteg ofg centrifugingg atg 14,000g rpmg org 18,000g xg gg speed.g Placeg theg FABGg 

Columng ing ag newg Collectiong Tubeg andg throwg awayg theg oldg one. 

W1g Bufferg ing theg amountsg ofg 10-400g lg wasg addedg tog theg FABGg Column,g andg 

theg centrifugeg wasg rung forg 30g secondsg atg 14,000g rpmg org 18,000g xg g.g Placeg theg 

FABGg Columng backg intog theg Collectiong Tubeg afterg discardingg theg flow-

through. 

Washg Bufferg ing theg amountg ofg 11–600g lg wasg addedg tog theg FABGKg ColumnN,g 

andg theg centrifugeHg wasg rung forg 30g secondsg atg 14,000g rpmg org 18,000g xg g. 

Placeg theg FABGg Columng backg intog theg Collectiong Tubeg afterg discardingg theg 

flow-through. 

— 

Wheng openingg theg Washg Bufferg forg theg firstg time,g makeg sureg ethanolg hasg beeng 

poured. 

12-g Tog dryg theg column,g centrifugeg forg ang additionalg threeg minutesg atg ag speedg 

ofg 14,000g rpmg org 18,000g xg g. 
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—Criticalg Stepg Theg nextg enzymaticg reactionsg won'tg beg hamperedg byg leftoverg 

liquidg thanksg tog thisg step. 

13-g Ag freshg 1.5g mlg microg centrifugeJg tubeg wasg filledg withg theg driedg FABGg 

Column. 

Theg membraneg coreg ofg theg FABGg Columng wasg addedg withg 14-100g lg ofg 

preheatedg elutiong bufferg org TE. 

15-g Theg FAGBg Columng wasg incubatedg ing ang incubatorg forg 10g minutesg atg 37g 

oC. 

16-g Tog eluteg theg DNA,g centrifugeg forg oneg minuteg atg fullg powerg (18,000g xg gg org 

14,000g rpm)g — 

100g lg isg theg standardg volumeg forg elution.g Repeatg theg DNAg elutiong processg tog 

maximizeg DNAg recoveryg ifg ag largerg DNAg yieldg isg desired;g theg finalg volumeg 

mayg beg 200g l. 

17-g Theg DNAg fragmentg wasg keptg atg 4g org -20g degreesg Celsius. 

3-6-1-2-g Extractiong ofg DNAg stepsg fromg tissueg forg molecularg study 

Theg intendedg organg wasg Removeg fromg ag human 

Second,g theg preparedg sampleg wasg Cutg offg usingg ag scalpelg org scissorsg tog theg 

properg size. 

3g Theg sampleg materialg wasg thinlyg cutg Placeg theg sampleg intog ag grindingg jarg 

(mortar),g addg liquidg nitrogen,g maintaing theg sampleg coveredg ing theg liquidg 

nitrogen,g andg gentlyg disturbg untilg theg sampleg isg entirelyg homogenized.g Then,g 

allowg theg liquidg nitrogeng tog evaporateg beforeg movingg ong tog stepg 4. 
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4-g Usingg ag spatula,g transferg 25g mgg ofg theg powderedg tissueg sampleg intog ag 1.5g 

mlg tube. 

200g mlg ofg bufferg CL,g 20g mlg ofg proteinaseg K,g andg 5g mlg ofg RNaseg ing 5g Ag 

solutiong wasg addedg tog ag sampleg tubeg andg aggressivelyg vortexedg tog combineg it. 

6-g Theg lysateg wasg incubatedg atg 56°Cg forg 10–30g minutesg usingg ag heatedg heatg 

blockg org waterg bath. 

 

7-g 200g lg ofg bufferg BLg shouldg beg addedg tog theg topg sampleg tubeg andg properlyg 

mixedg afterg theg lysisg isg complete.g theng waitg fiveg minutesg atg 70°Cg whileg theg 

mixtureg sits. 

8-g Tog eliminateg unlysedg tissueg fragments,g theg sampleg tubeg wasg centrifugedg atg 

5g minutesg atg 13000g rpm.g Ing ag subsequentg step,g cautiouslyg transferg 350–400g lg 

ofg theg supernatantg intog ag brand-newg 1.5g mlg tube. 

9.g Tog collectg theg dropsg fromg theg lid,g quicklyg centrifugeg theg 1.5g mlg tube. 

Usingg ag pulseg vortex,g absoluteg ethanolg (10–200g ml)g wasg addedg tog theg lysateg 

andg thoroughlyg mixed.g Afterg ag briefg mixing,g centrifugeg theg 1.5g mlg tubeg tog getg 

ridg ofg anyg dripsg fromg theg lid. 

11-g Carefullyg applyingg theg liquidg tog theg sping columng (ing ag 2g mlg collectiong 

tube)g withoutg wettingg theg rim,g cappingg theg container,g andg centrifugingg atg 

13000g rpmg forg oneg minuteg wereg theg proceduresg used.g Placeg theg sping columng 

ing ag freshg 2g mlg collectiong tubeg afterg discardingg theg filtrate. 
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12-g 700g lg ofg bufferg WAg wereg addedg tog theg sping columng withoutg wettingg theg 

rim,g andg theg centrifugeg wasg rung atg 13000g rpmg forg oneg minute.g Reuseg theg 

collectiong andg throwg awayg theg flow-through 

Theg sping columng wasg filledg withg 13-700g lg ofg bufferg WB,g withoutg theg rim,g andg 

centrifugedg forg oneg minuteg atg 13000g rpm.g Placeg theg columng intog ag newg 2.0g mlg 

collectiong tubeg andg discardg theg flow-through.g Next,g centrifugeg theg tubeg onceg 

moreg forg ang additionalg minuteg tog dryg theg membrane. 

14-g Ag newg 1.5g mlg tubeg wasg usedg tog holdg theg sping column,g andg 30-100g lg ofg 

bufferg CEg wasg addedg directlyg tog theg membrane.g Theg sping columng wasg theng 

incubatedg forg 1g minuteg atg ambientg temperatureg beforeg beingg centrifugedg forg 1g 

minuteg atg 13000g rpmg tog elute. 

 

Dilutingg ofg primersg  

g Theg primersg usedg ing thisg workg wereg fromg Bioneer,g andg theyg wereg madeg ing ag 

cleang roomg followingg strictg ISOg 9001:2000g guidelinesg tog provideg ag 

DNase/RNaseg andg DNA-freeg environment. 

Primerg wereg frequentlyg sentg ing ag lymphilizedg state.g Theg lymphilizedg primerg 

unitsg wereg distributedg ing picog moleg sizesg asg theyg accumulated.g theg quantityg ofg 

sterileg DWg thatg wasg addedg tog eachg primerg tog createg theg stockg thatg willg 

eventuallyg beg utilizedg ing PCR. 

 

Accordingg tog theg oligosg manufacturer,g theg primersg wereg dilutedg asg follows:g 

Theg primerg tubesg wereg spung downg beforeg theg primerg capsg wereg opened. 
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2-Tog acquireg ag sizeg ofg 100g pmolesg /,g theg necessaryg amountg ofg waterg wasg 

appliedg tog eachg primer. 

 

3g correctlyg vortexg theg primersg backg intog suspension. 

Tog createg dilutedg primerg forg PCRg amplification,g 4-A10g lg ofg primerg stockg wasg 

transferredg tog ag 1.5g mlg epindorffg tubeg thatg containsg 90g lg ofg sterileg DW. 

5g Theg primingg stockg wasg keptg atg -20g degrees. 

 

 

 

3-7g PCRg amplificationg ofg humang IL1α,g IL1β,TLR2g andg TLR4 

Theg componentsg ofg theg Bioneerg masterg premix,g whichg wasg employedg ing theg 

PCRg amplification,g areg mentionedg ing theg tableg (g 3-10g ) 

Tableg (3-10)g Masterg mixg componentsg thatg usedg ing PCRg amplification 

Itemg  Concentrationg  

Tagg DNAg polymeraseg  1Ug ing 1g µl 

dTTPg ,g dGTPg ,g dCTPg andg dATPg  250g mM 

Trisg –HClg (pHg 9.0) 10g mM 

KCl 30g mM 

MgCl2 1.5g mM 

Stabilizerg andg trackingg dye 5g mM 
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3-7-1g Amplificationg ofg IL-1βg andg IL-1αg  

3-7-1-1g Interleuking 1g betag (IL-1βg )g  

g Theg primersg ofg Interleuking betag areg listedg ing theg tableg belowg : 

 

 

 

 

 

Tableg (g 3-11)g Interleuking 1g betag (IL-1βg )g primersg andg referencesg  

Primersg  Sequenceg  Amplicon References 

IL-1β-31  

Forward 5′-AGAg AGCg TTCg CACg CAAg TACg T-3′ 240 Akisikandg Dalayg ,g 

2007 Reverse 5′-TAGg CACg CTAg GTTg GTAg AGGg A-3′ 

 

3-7-1-1-3g Interleuking 1g betag (IL1βg )g 31T 

g Annealingg temperatureg andg PCRg conditionsg wereg giveng ing Akisikandg andg 

Dalayg (2007).g Amplifiedg DNAg fragmentsg wereg placedg ing 3.0%g agarose,g TBEg 

bufferg concentrationg wasg 0.5x,g electrophoresisg periodg wasg 60g minutesg atg 80g 

volts,g andg theg bandsg ofg IL-1ßg wereg seeng underg ag UVg lightg illuminatorg afterg 
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ethidiumg bromideg hadg beeng added.g Usingg ag 100g base-pairg ladderg asg ag DNAg 

marker,g fragmentg sizesg andg PCRg conditionsg wereg estimated.g wasg listedg ing theg 

tableg (g 3-11)g . 

Tableg (g 3-11g )g PCRg conditiong ofg Interleuking 1g betag (IL1βg )g C31g ing 

breastg tumorg study 

Stageg  Stepsg  Temp.g (Cº) Timeg (min)g  Cyclehg  

1 Initialg Denaturationalg  94 5 1 

2 DNAg denaturationsg  94 1 25 

Primerg annealing 54.8 1 

Extensiong  72 1 

3 Finalg extensiong  72 5 1 

4 Holdg  4   

 

3-2-7-4g -2g AluIg restrictiong enzymeg (g thermog )g : 

g Ag singleg nucleotideg polymorphismg ing theg promoterg regiong ofg ILg -g 1Bg isg 

causedg byg changingg theg nucleotideg atg positiong -511g there.g Usingg ag 

particularg primer,g ag recognitiong siteg forg theg restrictiong enzymeg AluIg wasg 

found.g However,g theg AluIg restrictiong enzymeg utilizedg ing thisg workg wasg 

usedg forg thisg SNP,g andg theg enzymeg recognizedg theg sequencedg : 

5g 'g …g Ag Gg Cg T…g 3g  

3g 'g …g Tg Cg Gg A…5g 'g .g  

Sourcesg ofg AluIg :g Arthrobacterg luteus 
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3-2-7-4g -3g -:g Theg componentsg andg reactiong protocolg  

g AluIg enzymeg digestiong wasg performedg ing ag volumeg ofg 60μlg Theg followingdg 

protocolsg wasg consideredg ang exampleg ofg ag typicalg restrictiong enzymeg 

digestiong . 

1.g Ing ag sterileg tubeg ,g theg followingg componentsg wereg assembledg accordingg tog 

thermog companyg tableg (g 3-12) 

Tableg (3-12)g componentg ofg REFLPg –PCR 

Componentsg  Volumeg µl 

PCRg reactionsg mixtureg  10 

Nucleasejg freehg waterjg j 18 

10Xg bufferg tango 2 

Restrictionjg Enzymehg dAluIg 600u/g µl 1 

Finalg volumeg  31 

 

2.g Allg componentsg wereg mixedg gentlyg byg pipettingg ,g andg theg tubeg wasg closedg 

withoutg usingg vortexg .g  

3.g Allg componentsg withg restrictiong enzymeg wereg incubatedg atg theg 37Cg °g forg 

1-16g hourg . 

g 4.g Electrophoresisg ing polyacrylamideg gelg wasg done. 

3-7-1-2g Interleuking 1g alphag IL1g αg -889g C>T 
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g Theg annealingg temperatureg andg PCRg conditionsg wereg disclosedg ing 

(Emiroullarg etg al.,g 2018).g Afterg addingg ethidiumg bromideg andg runningg theg 

electrophoresisg forg 60g minutesg atg 80g voltsg withg theg amplifiedg DNAg 

fragmentsg ing 3.0%g agarose,g theg bandsg ofg IL-1ßg wereg visibleg underg ag UVg 

lightg illuminator.g Ag 100g base-pairg ladderg wasg usedg asg ag DNAg markerg forg 

calculatingg fragmentg sizes;g Tableg 3-13g listsg theg PCRg parameters. 

Tableg (g 3-13g )g PCRg conditiong ofg IL1g αg -889g C>Tg ing breastg tumorg 

study 

Stageg  Stepsg  Temp.g (Cº) Timeg (min)g  Cyclesg  

1 Initialg Denaturationg  94 5 1 

2 DNAg denaturationcg  94 1 35 

Primerg annealing 53.9 1 

Extensionsg  72 2 

3 Finalg extensionalg  72 5 1 

4 Holdg  4   

 

3-2-7-5g -1g Ncog Ig restrictiong enzymeg (g thermog )g : 

g IL1g αg -889g C>Tg hasg ag singleg nucleotideg polymorphismg thatg isg causedg byg 

changingg theg nucleotideg atg positiong -889g C>Tg ing theg promoterg region.g 

Utilizingg ag particularg primer,g ag recognitiong siteg forg theg restrictiong enzymeg 

Ncog Ig wasg found.g However,g theg restrictiong enzymeg Ncog Ig utilizedg forg thisg 

SNPg ing thisg investigationg wasg ableg tog detectg theg sequencef: 

5g 'g …g Cg Cg Ag Tg Gg Gg …g 3g  
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3g 'g …g Gg Gg Tg Ag Cg C…5g 'g .g  

Sourcesg ofg AluIg :g Arthrobacterg luteus 

3-2-7-5g -2g -:g Theg componentsg andg reactiong protocolg  

g Ncog Ig enzymeg digestiong wasg performedg ing ag volumeg ofg 50μlg Theqg 

followingeg protocoleg wasg consideredg ang exampleg ofg ag typicalg restrictiong 

enzymeg digestiong . 

1. Ing ag sterilerg tubeeg ,g theg followingg componentsg wereg assembledg 

accordingg tog thermog companyg tableg (g 3-14). 

 

 

 

Tableg (3-14)g componentg ofg REFLPg –PCR 

Componentsg  Volumeg µl 

PCRg reactiong mixturesg  10 

Nucleaseg freeg waterdg  18 

10Xg bufferg tango 2 

Restrictiong Enzymedg Ncog Ig 500u/g µl 1 

Finalg volumesg  31 

 

2.g Allg componentsg wereg mixedg gentlyg byg pipettingg ,g andg theg tubeg wasg closedg 

withoutg usingg vortexg .g  
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3.g Allg componentsg withg restrictiong enzymeg wereg incubatedg atg theg 37Cg °g forg 

1-16g hourg . 

g 4.g Electrophoresisg ing polyacrylamideg gelg wasg done 

 

3-7-2g Tollg likeg receptorg 2g  

Theg annealingg temperatureg andg PCRg conditionsg wereg describedg ing 

(Theodoropoulosg etg al.,g 2012).g Amplifiedg DNAg fragmentsg wereg placedg ing 

2.5%g agarose,g 0.5xg TBEg bufferg concentration,g 60g minutesg atg 80g volts,g andg 

TLR2g bandsg wereg seeng underg ag UVg lightg illuminator.g Forg theg determinationg ofg 

fragmentg sizes,g ag 100g base-pairg ladderg wasg employedg asg ag DNAg marker;g theg 

PCRg conditionsg areg indicatedg ing theg table.g (g 3-15)g . 

Tableg (g 3-15g )g PCRg conditiong ofg TLR2g ing breastg tumorg study 

Stageg  Stepsg  Temp.g (Cº) Timeg (min)g  Cyclesg  

1 Initialg Denaturationg  95 5 1 

2 DNAg denaturationg  95 30S 35 

Primerg annealing 62 40S 

Extensiong  72 40S 

3 Finalg extensiong  72 7 1 

4 Holdg  4   

 

3-7-4g -1TLR4g +3725G/Cg SNPg  

g (Zamzamg etg al.,g 2019)g presentedg theg PCRg andg annealingg temperatureg 

conditions.g Amplifiedg DNAg fragmentsg wereg placedg ing 2.5%g agarose,g TBEg 
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bufferg wasg addedg atg ag concentrationg ofg 0.5x,g andg theg bandsg fromg Georgeg etg 

al.,g 2012g wereg observedg usingg ag UVg lightg illuminator.g Forg theg determinationg 

ofg fragmentg sizes,g ag 100g base-pairg ladderg wasg employedg asg ag DNAg marker;g 

theg PCRg conditionsg areg indicatedg ing theg table.g (g 3-16)g . 

Tableg (g 3-16g )g PCRg conditiong ofg 1TLR4g +3725G/Cg ing breastg 

tumorg study 

Stageg  Stepsg  Temp.g (Cº) Timeg (min)g  Cyclesg  

1 Initialg Denaturationg  95 6 1 

2 DNAg denaturationsg  94 1 35 

Primerg annealing 57.5 1 

Extensionag  72 2 

3 Finalg extensiong  72 10 1 

4 Holds 4   

 

3-2-7-7-1g Earg Ig restrictiong enzymeg (g thermog )g : 

Theg nucleotideg atg nucleotideg positiong +3725G/Cg ofg TLR4g containsg ag 

singleg nucleotideg polymorphismg asg ag resultg ofg theg change.g Usingg ag 

particularg primer,g ag recognitiong siteg forg theg restrictiong enzymeg Earg Ig wasg 

found.g However,g theg restrictiong enzymeg Earg Ig utilizedg ing thisg investigationg 

tog detectg thisg SNPg wasg ableg tog recognizeg theg sequencesg : 

5g 'g …g Cg Tg Cg Tg Tg Cg (N)g …g 3g  

3g 'g …g Gg Ag Gg Ag Ag Gg (N)g …5g 'g .g  

Sourcesg ofg Earg Ig :g E.g colig  
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3-2-7-7-2g -:g Theg componentsg andg reactiong protocolg  

g Earg Ig enzymeg digestiong wasg performedg ing ag volumeg ofg 30μlg Theqg 

followingwg protocoldg wasg consideredg ang exampleg ofg ag typicalg restrictiong 

enzymeg digestiong . 

1. Ing ag sterilesg tubesg ,g theg followingg componentsg wereg assembledg 

accordingg tog thermog companyg tableg (g 3-17) 

 

Tableg (3-17)g componentg ofg REFLPg –PCR 

Componentsg  Volumeg µl 

PCRg reactiong mixtureg  10 

Nucleaseg freeg waterg d 18 

10Xg bufferg tango 2 

Restrictiong Enzymeg Earg Ig 300u/g µl 1 

Finalg volumeg  31 

 

2.g Allg componentsg wereg mixedg gentlyg byg pipettingg ,g andg theg tubeg wasg closedg 

withoutg usingg vortexg .g  

3.g Allg componentsg withg restrictiong enzymeg wereg incubatedg atg theg 37Cg °g forg 

1-16g hourg . 

g 4.g Electrophoresisg ing polyacrylamideg gelg wasg done 

3-8g Stepg ofg gelg electrophoresesg ong agaroseg forg IL1αg ,g IL1βg ,g TLR2g andg 

TLR4g (Lewisg ,g 2011)g . 
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1-Ag plasticg trayg wasg usedg tog holdg theg gel-castingg tray,g andg theg comb'sg teethg 

wereg positionedg aboutg 0.5mmg aboveg theg gel'sg bottom. 

2.g 50g mlg ofg TBEg (10X)g stockg solutiong wasg combinedg withg 500g mlg ofg 

deionizedg waterg tog makeg 500g mlg ofg TBEg (1X). 

3.g Addedg 0.8gg ofg agaroseg andg 100mlg ofg theg bufferg tog ag 500mlg flask.g Byg 

placingg theg solutiong ong ag hotg plateg forg aboutg 10g minutes,g youg cang meltg theg 

agarose.g Makeg sureg theg agaroseg isg dissolved,g org thatg nog agaroseg particlesg areg 

visible,g byg carefullyg swirlingg theg agaroseg solution. 

4-g Redg safeg stockg solutiong wasg addedg afterg theg agaroseg solutiong hadg beeng 

cooled.g Theg agaroseg wasg carefullyg pouredg intog theg gel-castingg tray,g withg anyg 

airg bubblesg beingg eliminatedg withg ag yellowg tip. 

5-g Aboutg 1.5g cmg fromg theg edgeg ofg theg gelg wasg whereg theg combg wasg placed.g 

Agaroseg wasg permittedg tog setg upg forg roughlyg 20g tog 30g minutes.g Ag gentleg 

backg andg forthg motiong wasg takeng tog removeg theg combg onceg theg agaroseg hadg 

solidified. 

Sixth,g theg gel-castingg trayg wasg removedg andg setg ong theg gelg box'sg centralg 

supportingg platform. 

g 7-g Theg bufferg chamberg wasg toppedg offg withg electrophoresisg bufferg sog thatg itg 

wasg 0.5–1g cmg aboveg theg gel'sg surface. 

8-g Usingg ag point,g specimensg wereg placedg intog theg wells.g Justg aboveg theg well,g 

theg tipg wasg positionedg beneathg theg electrophoresisg buffer'sg surface.g Theg 

specimeng wasg releasedg graduallyg sog thatg itg mightg hitg theg well'sg bottom.g 9-g 
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Next,g 5g ulg ofg DNAg materialg wasg loadedg ing theg otherg wellg afterg ag Sulg ofg DNAg 

molecularg weightg marker. 

10-g Wheng DNAg hadg movedg towardg theg positiveg (red)g electrodeg positiveg awayg 

fromg theg well,g theg lidg wasg putg ong theg gelg boxg andg theg electrodesg wereg linked.g 

Afterg theg trackingg dyeg hadg traveledg atg leastg 10g cmg alongg theg gel'sg length,g theg 

powerg wasg turnedg off. 

3-9g Stepg ofg gelg electrophoresesg ong PAGEg forg IL1αg ,g IL1βg ,g TLR2g andg 

TLR4 

3-9-1g Preparationg ofg PAGEg gelg andg stepsg odg protocolg  

Thisg procedureg wasg followedg asg statedg ing (Browng ,g 2000). 

1-Ag 100g mlg ofg DWg wasg usedg tog dissolveg 29g gg ofg acrylamideg andg 1g gg ofg bis-

acrylamide.g Theg mixtureg wasg stirredg untilg theg solutiong wasg clear. 

2.g Theg solutiong wasg heldg atg 4oCg afterg beingg filteredg usingg 45mmg filterg paper. 

3-Theg apparatusg forg verticalg electrophorasesg wasg readyg 4-Theg elementsg listedg 

ing tableg (3-14)g wereg mixed 

Tableg (3-14g )g componentg ofg PAGEg electrophorases 

Componentsg  Volume 

30%g acrylamide/bisg (29:1) 8ml 

10xg TBE 1g ml 

TEMED 40µl 

10%g ammoniumg persulfateg  400µl 

Distillg waterg  20.8ml 
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5-Theg mixtureg wasg pouredg intog theg machine. 

6-Theg combg wasg insertedg intog theg gelg andg leftg thereg forg 30–40g minutesg 

untilg theg gelg polymerizedg beforeg beingg withdrawn. 

Theg apparatus'sg lidg wasg theng putg ong afterg addingg 0.5g tog 1g timesg theg 

recommendedg amountg ofg TBEg bufferg tog theg tankg andg loadingg 7-A20g lg ofg 

amplifiedg DNAg intog theg wells. 

8g -g Activateg theg powerg sourceg forg threeg hours. 

3-10g Photog documentationg  

Agaroseg gelg wasg viewedg usingg ag UVg transg illuminatorg thatg cameg withg theg gelg 

documentationg device.g Agaroseg wasg placedg overg theg UVg transg illuminator'sg 

tray,g andg UVg lightg wasg theng madeg visible.g Ag digitalg camerag fromg Canong wasg 

usedg tog captureg theg outcomes. 

3-11g Estimationg ofg IL1αg ,g IL1βg ,g TLR2g andg TLR4g Concentrationg ing tissueg 

andg serumg byg ELISAg testg  

3-11-1g Fundamentalsg ofg assay 

 

Thisg ELISAg kitg employsg theg sandwich-ELISAg methodology.g Theg humang IL-

1alpha,g humang IL-beta,g andg humang TLR2g antibodiesg haveg beeng pre-coatedg 

ong theg microg ELISAg plateg includedg ing thisg kitg (threeg kitsg wereg usedg 

separately,g butg theg sameg datag hasg beeng given).g Standsg org samplesg areg placedg 

ing theg appropriateg microg ELISAg plateg wells,g whichg areg theng combinedg withg 

theg choseng antibody.g Then,g eachg microplateg wellg wasg finished.g isg theng 

incubatedg withg ag human-specificg biotinylatedg detectiong antibody.g IL-1alpha,g 
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IL-1g beta,g andg TLR2g beforeg beingg addedg tog andg treatedg withg ang Avidin-

Horseradishg peroxidaseg (HRP)g conjugate.g Byg washing,g freeg componentsg areg 

takeng out.g Theg substrateg solutiong isg addedg tog eachg well.g IL-1alpha,g IL-beta,g 

andg TLR2g exclusivelyg foundg ing humang wellsg Theg colorg ofg theg Avidin-HRPg 

combinationg andg theg biotinylatedg detectingg antibodyg isg blue.g Theg additiong ofg 

stopg solutiong stopsg theg enzymeg substrateg action,g whichg resultsg ing theg colorg 

turningg yellow.g Ag wavelengthg ofg 450g nmg plusg 2g nmg isg usedg tog 

spectrophotometricallyg determineg theg opticalg densityg (OD).g Humang IL-

1alphag levelsg andg theg ODg valueg haveg ag linearg relationship.g Youg cang 

determineg theg amountg ofg humang DNAg byg comparingg theg ODg ofg theg samplesg 

tog theg standardg curve.g IL-1alpha,g IL-1beta,g andg TLR2g ing theg sample. 

3-11-2-:g Reagentg preparation 

g Beforeg use,g allg reagentsg wereg broughtg tog roomg temperatureg (18–25g c). 

Humang IL1-,g IL1-,g andg TLR2g kitg componentsg andg preparationg proceduresg 

include: 

A-g Washg bufferg :g  

g 750g mLg ofg washg bufferg wereg createdg byg dilutingg 30g mLg ofg concentratedg 

washg bufferg withg deionizedg org distilledg water.g Remainingg solutiong wasg 

refrigeratedg atg 4g °g C.g Ifg crystalsg haveg developedg ing theg concentrate,g ag waterg 

bathg heatedg tog 40g °Cg wasg usedg tog gentlyg mixg theg crystalsg untilg theyg wereg 

entirelyg dissolved.g Theg solutiong wasg chilledg tog roomg temperatureg beforeg use. 

 

B-g Standardg :g  

g Standardg wasg madeg 15g minutesg priorg tog use.g Standardg wasg reconstitutedg 

withg 1.0g mlg ofg referenceg standardg andg specimeng diluentg afterg beingg 

centrifugedg atg 14000g rpmg forg 1g minute.g Afterg tighteningg theg lid,g sping theg 
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containerg severalg timesg whileg lettingg itg standg forg 10g minutes.g Itg wasg properlyg 

blendedg withg ag pipetteg onceg itg hadg entirelyg dissolved.g Thisg reconstitutiong 

wasg madeg fromg ag 500g pg/mlg stockg solution,g andg anyg necessaryg serialg 

dilutionsg wereg madeg afterg that.g Theg followingg concentrationsg wereg advised:g 

500g ,g 250g ,g 125g ,g 62.5g ,g 31.25g 15.625g ,g 7.813g ,g 0g pgg /g mlg Ag 0.5mlg standardg atg 

500pg/mlg wasg takeng andg addedg tog ang eppendorfg tubeg togetherg withg 0.5mlg ofg 

referenceg standardg andg specimeng diluentg tog createg ag standardg solutiong withg ag 

concentrationg ofg 250g pg/ml.g Theg preparationg methodsg forg theg remainingg 

concentrations,g however,g wereg allg theg same.g Theg undilutedg standardg isg theg 

highestg standardg (500pg/ml).g Theg referenceg standardg andg sampleg diluentg 

servedg asg theg zerog (0g pg/ml). 

C-g Biotinylatedg detectiong Abg  

Priorg tog theg experiment,g theg necessaryg amountg wasg determinedg (100g l/well).g 

Ing practice,g ang additionalg 100-200g lg wereg prepared.g Theg concentratedg 

biotinylatedg detectiong Abg wasg dilutedg tog theg workingg concentrationg usingg 

biotinylatedg detectiong Abg diluentg (1:g 100)g afterg centrifugingg theg stockg tubeg 

beforeg use. 

D-g Concentratedg HRPg conjugateg  

g Priorg tog theg experiment,g theg necessaryg amountg wasg determinedg (100g l/well).g 

Ing practice,g ang additionalg 100-200g lg wereg prepared.g Theg concentratedg HRPg 

conjugateg wasg dilutedg tog theg workingg concentrationg usingg concentratedg HRPg 

conjugateg diluentg (1:g 100). 

E-g Substrateg reagentg  

g Theg vialg ofg thisg reagentg doesn'tg openg untilg itg isg requiredg sinceg itg isg sensitiveg 

tog impuritiesg andg light.g Withg sanitizedg tips,g theg requiredg amountg ofg theg 
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reagentg wasg sucked,g andg anyg remaining,g unneededg amountg wasg pouredg backg 

intog theg vial. 

3-11-3g Procedureg ofg ELISAg testg forg tissueg andg serumg ofg ILg 1α,g IL1βg 

andg TLR2 

1.g Specimeng additiong :g • 

100g lg ofg standard,g blank,g org specimeng solutiong wereg giveng tog eachg well.g Theg 

well-likedg blankg referenceg standardg andg sampleg diluent.g Solutionsg wereg 

gentlyg mixedg andg putg tog theg bottomg ofg theg microg ELISAg plateg withoutg 

contactingg theg walls.g Theg plateg wasg theng coveredg withg sealerg andg incubatedg 

atg 37g °g Cg forg 90g minutes. 

2.g Biotinylatedg detectiong Abg additiong :g . 

Withoutg washing,g theg liquidg wasg drainedg fromg eachg well.g Workingg solutiong 

containingg 100g lg ofg biotinylatedg detectiong Abg wasg addedg tog eachg wellg rightg 

away.g Ing orderg tog achieveg fullg mixing,g theg plateg wasg coveredg withg sealerg andg 

gentlyg moved.g Itg wasg theng incubatedg atg 37g °g Cg forg oneg hour. 

3.g Firstg washg stepg :g  

Threeg timesg eachg wellg wasg aspirated,g washed,g andg theg procedureg wasg carriedg 

out. 

Eachg wellg wasg washedg byg beingg completelyg drainedg ofg liquidg atg everyg stepg 

(aroundg 350g litersg ofg washg bufferg perg well).g Remainingg washg bufferg wasg 

removedg byg aspiratingg org decantingg afterg theg finalg wash. 

Invertedg ontog ag pieceg ofg thick,g clean,g absorbentg paper,g theg plateg wasg theng 

placed. 

4g .g HRPg Conjugateg additiong :g . 

g Eachg wellg receivedg 100g lg ofg theg HRPg conjugateg workingg solution. 

Theg plateg wasg sealedg andg incubatedg forg 30g minutesg atg 37g °g C. 
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5.g Secondg washg stepg :g  

g Theg washingg procedureg wasg carriedg outg asg describedg ing stepg 5g fiveg timesg (g 

3) 

 

6.g Substrateg additiong :g .g  

Tog eachg well,g 90g lg ofg substrateg solutiong wereg added. 

Ag freshg sealerg wasg appliedg tog theg plate.g andg 15g minutesg ofg incubationg atg 37g °g 

C.g Lightg wasg keptg offg theg plate. 

Accordingg tog theg actualg colorg shift,g theg reactiong timeg wasg eitherg cutg org 

prolonged,g butg notg byg moreg thang 30g mints. 

theg reactiong wasg stoppedg wheng ang apparentg gradientg colorg appearedg ing theg 

standardg wells. 

7.g Stopg ofg reactiong :g  

•g Tog eachg well,g 50g lg ofg stopg solutiong wereg added.g Theg tintg theng abruptlyg 

changedg tog yellow. 

8.g ODg Measurementg ofg specimensg :g  

•g Ag micro-plateg readerg setg tog 450g nmg wasg usedg tog determineg theg opticalg 

densityg (OD)g ofg eachg wellg atg once. 

9.g Afterg experimentg endedg ,g allg theg unusedg reagentsg wasg putg backg intog theg 

refrigeratorg accordingg tog theg specifiedg storageg temperatureg .g  

3-12g Calculatingg ofg resultsg ofg ELISAg testg  

Wheng specimensg wereg diluted,g theg concentrationg calculatedg fromg theg 

standardg curveg wasg multipliedg byg theg dilutiong factor.g Theg meang ODg valueg 

forg eachg standardg wasg graphedg ong theg y-axisg versusg theg concentrationg ong theg 

x-axisg tog createg theg normalg distribution..g Afterg theg properg dilution,g theg 
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specimen'sg ODg thatg hadg exceededg theg upperg limitg ofg theg standardg curveg wasg 

retested. 

3-13g Statisticalg Analysisg  

g Theg SPSSg 19g versiong wasg usedg forg allg statisticalg analysis.g (Meang SD)g wasg 

usedg tog expressg theg data.g Theg concentrationg ofg ELISAg forg IL1,g IL1,g andg 

TLR2g wasg estimatedg usingg theg trendg toolg ing Microsoftg Excelg 2010.g Tg 

independentg testg wasg usedg tog determineg whetherg theg distributiong ofg allg 

variablesg wasg normallyg distributed.g Theg Chi-squareg ()g testg wasg usedg tog 

analyzeg theg differencesg betweeng theg healthyg controlg participantsg andg theg 

frequencyg ofg periodontitisg patients.g Usingg theg Hardyg Weinbergg equilibrium,g 

theg geneticg polymorphismg ofg theg IL-1,g IL-1,g TLR-2,g andg TLR-4g genesg wasg 

done.g Theg riskg factorg wasg estimatedg usingg theg oddsg ratiog (OR).g Pg valuesg 

underg 0.05g areg regardedg asg significant. 
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4-1g Characterization of breast tumors  disease  

g The  women  with breast tumors divided according to the types of breast 

tumors  age, history of disease , in table ( 4-1) The percentage and number who 

in age (14-29) years was 48 (28%) , in age (30-45) years was87(51%) and in 

age (46-66) was 35(21%) this study show the most common infection in 

woman with breast tumors in age group (30-45)  

g  

g  

g 

 

 

Control (50 women) Patients (170 women) 

Number ( percentage %) 

18(36%) 48 (28%) 14-29) ) 

Age  years 27(54%) 87(51%) (30-45) 

5(10%) 35(21%) (46-66) 

 50(29%) Present  
Family  history 

 120(71%) Absent 

 104(61%) Married  
Status 

 66(39%) Unmarried 

 51(32%) Breast feeding Types of 

feeding   44(27%) Non- breast feeding 

 66(41%) Mix feeding 

 96(56%) Benign breast tumors Types of 

breast tumors  74 (445%) Malignant breast tumor 

 

 

27(28%) Fibrocystic change Types of 

Benign breast 

tumors  
 49(51%) Fibro adenoma 

 20(21%) Granulomastitis 

Table (4-1)g Demographic of subject 
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 This study was disagree with study (Alwan, 2010) also these study was 

disagree with study (Majid et al ., 2017)  

g Age was a risk factor for breast cancer evolution , the may be due to increased 

chromosomal damages as a result of repeated divided in age increasing, which 

lead to the accumulation of mutations in the DNA that bring about to cancer 

development and "the age-related increase in chromosomal harm occurred 

hurry in women than in men" because the increasing level of aberrations, and 

rise in the level of X chromosome damage was the main contributor of aging in 

women (Wojda et al., 2006 and Orta  and Günebakan, 2012). But this study 

was agree with study (Uyisenga et al.,2020 )  

 This study was agree with study (Al-Rawi, 2013 ) in Erbil Iraqi showed that. 

g But this study showed  the  most  common  types  of breast tumors was 

benign than  malignant  this  agree  with study (Alwan , 2010) in Iraqi 

who showed  that number  and  percentage of but this study was disagree 

with study (Al-Rawi, 2013) show that 36 cases of malignant breast 

lesions fond in studied patients. Most of patients (61.1%) with malignant 

breast lesions were of 36-49g years old. On the other hand, 30.6%g of 

patients of over 50 years old were found to have malignant breast lesions. 

However, 8.3%g of malignant breast lesions were observed in women of 

less than 35g years old and also agree with study (Hatim et al,2017) show  

g  
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Table(4-2)g bacterial diagnosis test for bacteria associated with breast 

tumorg tissue 

p. 

auroginosa 

P. 

mirabilis 

E. 

coli 

S. 

marcescns 

K. 

pneumoniae 

S. 

aureus  

 

S. 

warneri 

 

 

Test 

- - - - - + + Gram stain 

- - - - - - - Spore 

forming 

+ + + + + + + Catalase 

+ - - - - - - Oxidase 

- - - - - + - Coagulase  

+ + + + - - - Motility 

- + - + + + - Urease 

- - + - - - - Indole 

- + + - - + - Methyle red 

- - - + + + - Vogas 

proscure 

+ + - + + + - Cimon 

citrate 
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Typesg ofg bacteriag withg percentg % 

Types of 

tumors 
p. 

auroginosa 
P. 

mirabilis 

E. 
coli 

S. 

marcescns 

S. 
warneri 

 

K. 

pneumoniae 

S. 
Aureus 

58% 67% 6%4 57% 33% 29% 68% Malignant 

breast tumor 

42% 33% 54% 43% 67% 71% 32% benign breast 

tumor 

Table(4-4)Comparison in CA15-3 concentration between malignant ,g 

benign breast tumors and control 

Before chemotherapy 

P value M±SD concentration pg/ml  Parameter 

Control Benign Malignant  

0.000*** 62.802±17.598 104.896±25.623 109.349±35.504 CA 15-3 

*(p≤ 0.05) is considered significant  

g  

 

 

 In table (4-4)g the mean of malignant breast tumors was 109.349g ,the 

mean of Benign breast tumors was 104.896 compared with control the 

mean was 62.802 the result showed that concentration of cancer antigen 

CA 15-3 increase significant malignant breast tumors and Benign breast 

tumors than control these study was agree with study in Baghdad 

(Hashim,2014  

g And this study was agree with study (Eskelinen et al.,1988 ) who showed 

that  

Tableg (4-3)g bacterialg ing typesg ofg breastg tumors 
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 The result of study concentration of CA 15-3g in benign breast tumors 

was significant increased compare with control this study was dis agree 

with study in Baghdad (Hashim ,2014 )g show that normal CA 15-g 3  

Table (4-5) Comparison between patients and control with breast 

tumors before chemotherapy 

Before chemotherapy 

P value M±SD concentration pg/ml  Parameter 

Control Patients 

0.000*** 62.802±17.629 106.307±28.881 CA 15-3 

*(p≤ 0.05) is considered significant  

  

Table (4-6) Effect of age group on concentration of CA15-3 in patients 

with breast tumors 

P value Concentration pg/ml 

M±SD 

Age groups 

Year  

 

0.9 113.992 ± 47.201 a (14-34) 

113.994 ± 55.440 a (35-55) 

128.847± 36.452 a (56-65) 

*(p≤ 0.05) is considered significant  

*g Duncan test 

 In table (4-6) showed that the effect of age on the concentration of 

CA15-3 , the mean of first age group was 113.992, in second age group 

was 113.994 and the mean of third age group was 128.847 the result was 

no significantly affect the age group on the concentration of CA15-3 this 
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study was agree with study (Khadhum et al.,2022)g in showed that that 

there is no significant difference (P >g 0.05)  

The present study was disagree with (Othman et al.,2018 ) who showed  

Table (4-7) Comparison between patients and control  on CA15-3 

with breast tumors after chemotherapy 

After chemotherapy 

P value M±SD concentration pg/ml  Parameter 

Control Patients 

0.05* 62.802±28.881 101.107±28.881 CA 15-3 

*(p≤ 0.05) is considered significant  

 In table (4-7) the mean of CA 15-3 in patients with breast cancer was 

101.107 increase significantly compare with mean of control group was 

62.802thisg study was agree with study (Hasan,2022g ) in who showed  

Table (4-8 ) Comparison in concentration of CA-15-3 between 

patients before and after chemotherapy 

P Value  M±SD concentration pg/ml Parameter  

After  Before  

0.7 101.107±93.288 106.307±28.881 CA15-3 

*(p≤ 0.05) is considered significant  

 In table (4-8)g show that concentration of CA 15-3g before and after was 

no significant difference these study was disagree with study (Gupta et 

al.,2018)  

Table (4-9 )Comparison in CA15-3 concentration between malignant 

and benign breast tumors 
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P Value Concentration of CA15-3  

Parameter 

 

M±SD pg/ml  

Malignant 

breast tumors 

benign breast 

tumors  

0.7 118.799±26.153 101.765±28.752 CA15-3 

*(p≤ 0.05) is considered significant  

 

4-4 Immunological study 

4-4-1 Interleukins 1 alphas , Interleukind 1 betas and TLR2 

cytokines detection 

 IL1 and alpha IL1 , TLR2 systemic  of Concentration )01-(4 Table

beta between patients and control in blood  

g *(p≤ 0.05) is considered significant 

 In table (4-10) show that concentration of IL1 α in serum patients with 

mean was 9.953 increase significantly compare with control with mean 

6.774g this study was agree with study (Al-Hassan et al.,2012g )g  

 

 

In table (4-10)g showed that the concentration of IL1β in serum patient 

with mean 5.599 was increase significantly compare with control with 

mean 3.640g this study was agree with study in Erbil (Mohammed, and 

P- value 
M±SD concentration pg/ml 

Parameters 
Control Patients 

0.04* 6.774±3.855 9.953±4.606 TLR2 systemic 

0.04* 3.640±1.996 5.599±3.550  IL1 beta systemic  

0.003** 0.617±0.240 1.302±0.912  IL1 alpha systemic 
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Qadir , 2023) also this study was agree with study in china (Wang et 

al.,2019) who showed that  

 

 

 

 

 This study also agree with study in Kirkuk (Sulaiman et al.,2019) city 

who show that  

In table ( 4-10) showed that concentration of TLR2 in patients with breast 

tumors with mean 9.953g was increase significantly compare with control 

group with mean 6.774, this study was agree with study (EL-kharashy et 

al.,2021) who showed that Ag This study was agree with study 

(Abdulabbas and Shani,2022) in Basra who showed that the serum levels  

 This study was disagree with study (Al-Ammiri and, Al-Derzi ,2013) 

who showed that  
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Table (4-11) concentration of IL1α, Ilβ and TLR2 in patients group 

and healthy 

Parameters 

Concentration pg/ml 

P value Mg ±SD 

Breast cancer Benign tumor Healthy 

IL1 α 
0.891 ± .288 

ab 

1.208 ±0.589 

b 

0.616 ± 0.239 

a 
0.001** 

IL1β 
4.630 ± 2.434 

a 

4.270 ± 2.204 

a 

3.640 ± 1.996 

a 
0.5 

TLR2 
11.826 ± 4.305 

b 

8.967 ± 4.556 

ab 

6.773 ± 3.855 

a 
0.03* 

In table (4-11) show that concentration of IL1α in malignant breast with 

mean was 0.891 , in benign breast tumors the mean was 1.208g but in 

healthy with mean 0.616 ,  

 

 

 

 This study show that the mean of TLR2 was increase significantly in 

malignant breast tumors this study was agree with study ( Al- ammiri and 

Al-Derzi ,2013 ) who show that : 

In this study the mean of TLR2g in benign breast tumors was 8.967 no 

significant increase these study was disagree with study (Al-g ammiri and 

Al-Derzig ,2013)  
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(4-12) Systemic and Local of TLR2 , IL1 beta and IL1 alpha 

in Patients with Breast Tumors According to Age Groups  

P-g value 

 

concentration pg/ml ( M±SD) Parameters  

  

 Age/years  
46-66 30-45  14-29  

0.1 7.710±5.869 11.9131±3.040 9.632±4.472 TLR2 

systemic  

0.3 0.160±0.114 0.251±0.175 0.184±0.084 TLR2tissue 

0.6 6.433±4.960 6.254±4.010 4.895±2.710 IL1 beta 

systemic  

0.9 22.619±9.567 20.333±17.643 20.833±12.215 IL1 beta 

tissue  
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In table (4-12)g the result of this study 0.626g but in third age group with 

mean 1.444 the result shows significant different in the concentration of 

IL1g α between age group, but in serum the mean of IL α in first age 

group was 1.268 , in second group the mean was 1.064 and in third age 

group was1.171 the result no significant different between age groups, 

IL1 β in patients serum in first age group was 4.895 , in second group the 

mean was 6.254andg in third age group was 6.433 the result no 

significant different between age groups , IL1 β in patients tissue in first 

age group was 20.833, in second group the mean was 20.333 and in third 

age group was 22.619 the result no significant different between age 

groups ,  

 

g TLR2g in patients serum in first age group was 9.632 , in second group 

the mean was 11.9131andg in third age group was 7.710the result no 

significant different between age groups , TLR2 in patients tissue in first 

age group was 0.184, in second group the mean was 0.251andg in third 

age group was 0.160 the result no significant different between age 

groups this agree with study (Abdulabbas and Shani,2022g ) who showed 

that  

The present study showed that no significant different in concentration of 

IL1 beta in patient serum between age group this study was agree with 

study (Lafrenie et al.,2023) who showed that no significant between age 

group and IL1 beta concentration 

0.7 1.171±0.463 1.064±0.485 1.268±0.756 IL1 alpha 

systemic 

0.002** 1.444±0.825 0.626±0.338 1.679±0.780 IL1 alpha 

tissue  
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Table (4-13) concentration of IL1α ,g IL1 β and TLR2 between 

patients before and after chemotherapy 

P_ value 
Concentration pg/ml M±SD 

Parameters 
After chemotherapy Before chemotherapy  

0.03* 0.619±0.323 1.301±0.913 IL1α 

0.001* 17.593±16.354 5.598±3.550 IL1β 

0.2 7.774±2.674 9.953±4.606 TLR2 

*(p≤0.05) is considered significant  

g In table (4-13) showed that the of IL1 α in patients without 

chemotherapy was 1.301 but mean of IL1 α with chemotherapy was 

0.619 were significant different between , the mean IL1 β patients 

without chemotherapy was 5.598g but mean of IL β with chemotherapy 

was 17.593, but the mean of TLR2 without chemotherapy was 9.953 but 

mean of TLR2 after chemotherapy was 7.774 .this study showed that 

increase significantly of IL1α and IL1β without and with chemotherapy 

this study was agree with study (Tsavaris et al.,2022) who showed that  

Also disagree with study (Felix et al.,2018 )  

Table (4-14)Comparison between concentration of TLR2 , IL1 alpha 

and IL1 beta between patients in blood and tissue patients 

 

 *(p≤ 0.05) is considered significant 

 

 

P- value 
M±SD 

Parameters 
Tissue  Blood  

0.000*** 0.209±0.143 9.953±4.606 TLR2  

0.001** 21.000±14.356 5.599±3.550 IL1 beta  

o.4 1.086±0.818 1.304±0.913 IL1 alpha  
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P=0.1 

R=0.3 

Figure (4-3)Correlation between IL1 BETA and IL1 alpha blood 
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P=g 0.3 

R=-0.2 

Figure (4-4) Correlation between IL1 beta and IL1 alpha mucosal 
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P=g 0.5 

R=-0.1 

 

Figure (4-5) Correlation between TLR2 and IL1 BETA in tissue 
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P=g 0.1 

R=0.3 

Figure (4-6) Correlation between TLR2 and IL1 beta in blood  
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P=0.4 

R=-0.2 

Figure (4-7) Correlation between TLR2 and IL1 alpha in blood  
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P=g 0.1 

R=0.3 

Figure (4-8) Correlation between TLR2 and IL1 alpha in tissueg  

4-5 Molecular study of breast tumors  

IL-1 alpha -889 C>T promoter primer    4-5-1 
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Figure (4-9) Electrophoreses pattern of PCR product of IL-1 alpha -

889 C>T in blood, M : molecular DNA ladder , 1-17 PCR product , 

the optimum annealing temperature was 53.9 

 PCR product of IL-1 alpha -889 C>T gene was amplified by using 

specific primer . the PCR product (band ) of IL-1 alpha -889gC>T gene 

was 108 –bp in tissue patients figure (4-10) . 

 

Figure (4-10) Electrophoreses pattern of PCR product of IL-1 alpha -

889 C>T in tissue , M : molecular DNA ladder , 1-17 PCR product , 

the optimum annealing temperature was 53.9 
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Figure (4-11) Electrophoreses pattern of PCR product of IL-1 alpha -

889 C>T in blood of chemotherapy , M : molecular DNA ladder , 1-

17 PCR product , the optimum annealing temperature was 53.9 
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Figure (4-12) Electrophoreses pattern of PCR product of IL-1 alpha -

889 C>T blood control , M : molecular DNA ladder , 1-17 PCR 

product , the optimum annealing temperature was 53.9 

 

 

figure ( 4-13 ) electrophorases patteren of IL-1 alpha -889 C>T gene 

PCR-RFLP by PAGE gel for PCR product (108pb) with restriction 

enzyme NocI . M : DNA ladder . lane (5,9,10) homozygote TT 

genotype 92pb , lane (2,3,8) homozygote (CC) genotype (108pb) lane 

(1,4,6,7,11) heterozygote (CT) genotype (108pb and 92 pb)  

 %)and 25(25%) in blood patients ,where it were 17(34%), 20(40%) and 

13(26%) in healthy groups table (4-15) .the P-value of the each genotypes 

frequencies of IL-1 alpha -889 C>T gene were nosignificant 0.57 and 

0.47 for CT and TT respectively , patients with genotype CT were 
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affected by breast tumors approximately one time comparsion with 

patients having genotype TT (odd ratio = 1.28 and 0.72 . 

 

Table (4-15)genotype frequency of IL-1 alphas -889 C>T gene 

polymorphism with allele frequency in healthy control and blood 

breast tumors patients 

Genotype IL-

1g alpha -889 

C>T  

Blood 

patients 

Healthy 

(control )  

P- value  Odd ratio 

CC 25(25%) 13(26%)  

CT 30(30% 20(40% 0.57 1.28(0.53- 3.08) 

TT 45(45%) 17(34%) 0.47 0.72( 0.30-1.73) 

Total number  100 50   

Allele frequency  

C 80(0.4) 46(0.54)  

T 120(0.6) 54(0.46) 0.32 0.78( 0.48-1.27) 

 

 In tissue patient C>T gene polymorphism where it were 15(21%), 

30(30%) and 25(36%) in the breast tumors patients , table (4-16) . CT 

patients with genotype CT were affected by breast tumors approximately 

one time comparison with patients having genotype TT (odd ratio = 1.00 

and 0.33) . 
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Table (4-16)genotype frequency of gene polymorphism with allele 

frequency in blood patients and tissue breast tumors patients 

Genotype IL-

1 alpha -889 

C>T  

blood 

patients 

Tissue 

patients 

P- value  Odd ratio 

CC 25(25%) 25(36%)  

CT 30(30%) 30(30%) 1.00 1.00(047-2.11) 

TT 45(45%) 15(21%) 0.007* 0.33(0.14- 0.74) 

Total number  100 70   

Allele frequency  

C 80(0.4) 80(0.57)  

T 120(0.6) 60(0.4) 0.002* 0.50(0.32- 0.77) 

 

 in chemotherapy patients table (4-17)in the breast tumors patients the P-

value of the genotypes frequencies of IL-1 alpha -889 C>T gene were 

significantly 0.007 for TT (p<0.05) and no significant for CC and CT 

patients with genotype TT were affected by breast tumors approximately 

one time comparison with patients having genotype CT (odd ratio = 

1.50g and 0.91)  

 

 

 

Table (4-17)genotype frequency of gene polymorphism with allele 

frequency in healthy control and blood breast tumors patients 

OR P value Healthy Chemotherapy  Genotype IL-1 
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CL 95% alpha -889 C>T  

  16(32%) 10(33%) CC 

0.91( 0.32-2.56) 0.86 22(44%) 15(50%) CT 

1.50( 0.40-5.55) 0.54 12(24%) 5(17%) TT 

   50 30 Total 

Alleles frequency  

  54 35(0.58) C 

1.19( 0.62- 2.27) 0.59 46 25(0.41) T 

 

 In blood benign patients table (4-18)in the breast tumors patients the P-

value of the genotypes frequencies of IL-1 alpha -889 C>T gene were no 

significantly where patients with TT more affected by breast tumors 

comparison with patients having genotype CT(Odd ratio 0.90 , 0.70) 

 

 

OR 

CL 95% 

P value Benign 

Blood  

Malignant  

Blood 

Genotype 

IL-1 alpha -889 C>T 
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Table (4-18)genotype frequency of gene polymorphism with allele 

frequency in Malignant and Benign blood breast tumors patients 

 

 In tissue benign patients table (4-19)in the breast tumors patients the P-

value of the genotypes frequencies of IL-1 alpha -889 C>T gene were no 

significantly ,whereas patients with CT more affected by breast tumors 

comparison with patients having genotype TT(Odd ratio 1.16, 0.98). 

 

 

Table (4-19)genotype frequency of gene polymorphism with allele 

frequency in Malignant and Benign blood breast tumors patients 

OR 

CL 95% 

P value Benign 

tissue 

Malignant 

Tisuue 

Genotype 

IL-1 alpha -889 

C>T 

 22(48%) 12(50%) CC 

 1.16( 0.73-3.65)  0.78 15(19%) 7(29%) CT  

 20(34%) 12(29%) CC 

0.70(0.28-1.76) 0.46 26 (45%) 22(52%) CT 

 0.90( 0.28-2.83)  0.85 12 (21%) 8 (19%) TT 

   58 42 Total  

        Alleles  

  66(0.55) 46(0.55) C 

0.91( 0.52-1.61) 0.76 50(0.45) 38(0.45) T 
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 0.98( 0.26-3.60)  0.97 9(33%) 5(21%) TT 

     46  24 Total 

Alleles frequency  

  59(0.64) 31(0.66) C 

1.02( 0.49-2.11) 0.95 33(0.36) 17(0.35) T 

 

 

IL-1 beta C31 T   4-5-2 

4-5-2-1 IL-1 beta C31 T genotyping PCR 

 PCR product of IL-1 beta C31 T gene was amplified by using specific 

primer . the PCR product (band )  

 

 

 

 

Figure (4-14) Electrophoreses pattern of PCR product of IL-1 beta 

C31 T blood patients and control, M : molecular DNA ladder , 1-17 

PCR product , the optimum annealing temperature was 54.8 
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 PCR product of IL-1 beta C31 T gene was amplified by using specific 

primer . the PCR product (band ) of IL-1 beta C31 T gene was 240 –bp in 

tissue patients figure (4-15) . 

 

Figure (4-15) Electrophoreses pattern of PCR product of IL-1 beta 

C31 T tissue patients , M : molecular DNA ladder , 1-17 PCR 

product , the optimum annealing temperature was 54.8 

 PCR product of IL-1 beta C31 T gene was amplified by using specific 

primer . the PCR product (band ) IL-1 beta C31 T gene was 240 –bp in 

chemotherapy patients figure (4-16) . 
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Figure (4-16) Electrophoreses pattern of PCR product of IL-1 beta 

C31 T blood chemotherapy , M : molecular DNA ladder , 1-17 PCR 

product , the optimum annealing temperature was 54.8 
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,where it were 17(34%) , 20(40%)and 13(26%)in healthy groups table (4-

20) . by breast tumors approximately comparison with patients having 

genotype CT (odd ratio = 0.93 and 0.59 ).in present study CC and CT not 

related with breast cancer this agree with study in turkey ( Eras et 

al.,2019),who showed that CT heterozygote genotype was not related 

with breast cancer , 

Tablg (4-20)Genotype of IL-1 beta C31 T gene polymorphism with 

allele frequency in patients' blood and healthy 

OR 

CL 95% 

P value Healthy Patients 

(blood) 

Genotype IL-

1 beta C31 T 

  13(26%) 20(20%) CC 
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0.59( 0.24-1.41) 0.23 20(40%) 52(52%) CT 

0.93( 0.37-2.34) 0.88 17(34%) 28(28%) TT 

    50 100 Total  

 Alleles frequency  

  46(0.46) 92(0.46) C 

1.00( 0.61-1.61) 1.00 54(0.54) 108(0.54) T 

 

 In tissue patient table (4-21) .the P-value of the genotypes frequencies of 

IL-1 beta C31 T gene were no significantly for TT (p<0.05) and no 

significant for CC and CT patients with genotype CT were affected by 

breast tumors approximately one time comparison with patients having 

genotype TT (odd ratio = 0.62 and 0.58) . 

 

 

Table (4-21)Genotype of IL-1 beta C31 T gene polymorphism with 

allele frequency in patients' blood and tissue 

OR 

CL 95% 

P value Patients 

(tissue ) 

Patients 

(Blood ) 

Genotype IL-

1 beta C31 T 

 7(23%) 20(20%) CC 

0.76( 0.27-2.18) 0.62 14(47%) 52(52%) CT 

0.71( 0.21-2.35) 0.58 7(23%) 28(28%) TT 

    28 100 Total  

Alleles frequency  

  28(0.56) 92(0.46) C 

0.85( 0.28- 2.51)  0.77 28(0.44) 108(54) T 
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 In chemotherapy beta C31 T gene were no significantly for TT and no 

significant for CC and CT patients with genotype TT were affected by 

breast tumors approximately one time comparison with patients having 

genotype CT (odd ratio = 1.01 and 0.76) . 

 

 

 

 

Table (4-22)Genotype of IL-1 beta C31 T gene polymorphism with 

allele frequency in patients with chemotherapy and healthy 

OR CL 95% P value Healthy (Chemotherapy ) Genotype IL-1 beta 

C31 T 

  13(26%) 7(23%) CC 

0.76( 0.24-2.41) 0.65 20(40%) 14(47%) CT 

1.01( 0.29-3.45) 0.97 17(34%) 9(30%) TT 

    Total  

 Frequency Alleles  

  46(0.46) 28(0.47) C 

1.02(0.54-1.95) 0.93 54(0.54) 32(0.53) T 

 

 In blood benign patients (32%) , 12(48%) and 5(20%)table (4-23)in the 

breast tumors patients the P-value of the genotypes frequencies of IL-1 

beta C31 T gene were no significantly where's patients with TT , CT 
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more affected by breast tumors comparison with patients having genotype 

CT(Odd ratio 0.31 ,g 0.31). 

 

 

 

Table (4-23)genotype frequency of IL-1 beta C31 T gene 

polymorphism with allele frequency in Malignant and Benign blood 

breast tumors patients 

OR CL 95% P value Benign 

Blood  

Malignant  

Blood  

Genotype IL-1 beta 

C31 T 

  20(45%) 5(20%) CC 

0.31( 0.09-1.07) 0.06 15(33%) 12(48%) CT 

 0.31(0.08-1.20)  0.08 10(22%) 8(32%) TT 

  45 25 Total 

 Alleles frequency  

 55(0.54) 22(0.41) C 

0.50( 0.24-1.008)  0.05* 35(0.38) 28(0.59) T 

 

 In tissue benign patients for TT genotype (p<0.05) but not significant for 

CT and CC respectively ,whereas patients with CT more affected by 

breast tumors comparison with patients having genotype TT(Odd ratio 

0.38, 0.26). 

Table (4-24)genotype frequency of IL-1 beta C31 T gene 

polymorphism with allele frequency in Malignant and Benign blood 

breast tumors patients 
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ORCL 95% P value Benign 

Tissue  

Malignant 

Tissue  

Genotype IL-1 beta 

C31 T 

g 18(37%) 8(17%) CC 

0.38( 0.13-1.07) 0.06 20(42%) 23(48%) CT 

 0.26( 0.08-0.81)  0.019* 10(21%) 17(35%) TT 

 Alleles frequency  

  56(0.61) 29(0.44) C 

0.36(0.19-0.66) <0.001* 40(0.38) 57(0.56) T 

 

, 

4-5-3 Toll like receptor 2 (TLR2) 

4-5-3-1TLR2 Asp 299 Gly genotyping PCR 

 PCR product of TLR2 Asp 299 Gly gene was amplified by using specific 

primer . the PCR product (band ) of TLR2 Asp 299 Gly gene was 286 –

bp in patients and control blood figure (4-18) . 
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Figure (4-18) Electrophoreses pattern of PCR product of TLR2 Asp 

299 Gly patients and control blood , M : molecular DNA ladder , 1-17 

PCR product , the optimum annealing temperature was 62 

 PCR product of TLR2 Asp 299 Gly gene was amplified by using specific 

primer . the PCR product (band ) TLR2 Asp 299 Gly gene was 286 –bp in 

chemotherapy patients figure (4-19) . 

 

 

Figure (4-19) Electrophoreses pattern of PCR product of TLR2 Asp 

299 Gly in blood chemotherapy and tissue , M : molecular DNA 

ladder , 1-17 PCR product , the optimum annealing temperature was 

62 

4-5-3-2 DNA sequencing of TLR2 Asp 299 Gly  

To prove the result of TLR2 Asp 299 Gly, sequencing were ,the result 

detection , insertion occur in Guanine , cytosine , thymine and adenine 

figure (4-20 ). 
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Figure (4-20) DNA sequencing of TLR2 Asp 299 Gly 

 

 

 

Table (4-25) number and percentage for nucleotide deletion between 

patients and control 

  Deletion Nucleotide 

  Number / percentage 

  Healthy 

(control) 

Patients' 

blood 

  20(43%) 42(49%) G 

  19(41%) 33(39%) C 

  4(9%) 6(7%) A 

  3(7%) 4(5%) T 
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Table (4-26) number and percentage for nucleotide deletion between 

patients' blood and  tissue patients 

  Deletion Nucleotide 

  Number / percentage 

  Patients 

tissue 

Patients' 

blood 

  36(45%) 42(49%) G 

  34(42%) 33(39%) C 

  8(10%) 6(7%) A 

  2(3%) 4(5%) T 

 

Tableg (4-27)g numberg andg percentageg forg nucleotideg deletiong 

betweeng patients'g bloodg andg tissueg patients 

  Deletion Nucleotide 

  Numberg /g percentage 

  Healthyg 

(control) 

Chemotherapyg 

patients 

  20(43%) 17(55%) G 

  19(41%) 10(32%) C 

  4(9%) 3(10%) A 

  3(7%) 1(3%) T 

g  

Table (4-28) number and percentage for nucleotide deletion between 

patients and control 

  Insertion Nucleotide 

  Number / percentage 

  Healthy 

(control) 

Patients' 

blood 

  6(34%) 12(27%) G 

  4(22%) 11(24%) C 

  4(22%) 6(13%) A 

  4(22%) 16(36%) T 

 

Table (4-29) number and percentage for nucleotide deletion between 

patients and control 
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  Insertion Nucleotide 

  Number / percentage 

  Patients 

tissue 

Patients' 

blood 

  5(50%) 12(27%) G 

  2(20%) 11(24%) C 

  1(10%) 6(13%) A 

  2(20%) 16(36%) T 

 

Table (4-30) number and percentage for nucleotide deletion between 

patients and control 

  Insertion Nucleotide 

  Number / percentage 

  Healthy 

(control) 

Chemotherapy 

patients 

  6(34%) 1(8%) G 

  4(22%) 4(31%) C 

  4(22%) 2(15%) A 

  4(22%) 6(46%) T 

 

4 

4-5-4 -1 TLR4 3725 G / C genotyping PCR 
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Figure (4-21) Electrophoreses pattern of PCR product of TLR4 3725 

G / C blood patients and control , M : molecular DNA ladder , 1-19 

PCR product , the optimum annealing temperature was 57.5 

g PCR product of TLR4 3725 G / C gene was amplified by using specific 

primer . the PCR product (band ) of TLR4 3725 G /g Cg gene was 361 –

bp in tissue patients figure (4-22) . 

 

Figure (4-22) Electrophoreses pattern of PCR product of TLR4 3725 

G / C in tissue patients , M : molecular DNA ladder , 1-17 PCR 

product , the optimum annealing temperature was 57.5 in tissue 

patients  

PCR product of TLR4 3725 G / C gene was amplified by using specific 

primer . the PCR product (band ) TLR4 3725 G / C gene was 361 –bp in 

chemotherapy patients figure (4-23) . 
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Figure (4-23)g Electrophoreses pattern of PCR product of TLR4 

3725 G / C in blood chemotherapy , M : molecular DNA ladder , 1-

17g PCR product , the optimum annealing temperature was 57.5 

 

Figure (g 4-24g )g ) electrophoresis pattern of TLR4 3725 G / C gene  

g  

 

g Genotype, 8(38%) and 1(5%)g in healthy groups table (6) .the P-value 

of the each genotypes frequencies of TLR4 3725 G / C gene were no 

significant 0.47 and 0.06 for GC and CC respectively , patients with 
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genotype GC were affected by breast tumors approximately one time 

comparison with patients having genotype CC (odd ratio = 1.44 and 0.7) . 

Table (4-31)genotype frequency ofTLR4 3725 G / C gene 

polymorphism with allele frequency in healthy control and blood 

breast tumors patients 

OR 

CL 95% 
P value Healthy 

Blood 

patients 

Genotype 

TLR4  

3725 G / C 

 12(57%) 54(51%) GG 

1.44(0.52-3.96) 0.47 8(38%) 25(24%) GC 

0.17( 0.02-1.40) 0.06 1(5%) 26(25%) CC 

  21 95 Total 

Alleles  frequency 

 32(0.76) 133(0.7) G 

0.54( 0.25- 1.15) 0.11 10g (0.24) 77(0.41) C 

 

%) , 15(21%) and 23(33%) in tissue patients ,where it were 54(51%) , 

25(24%) and 26(25%)in blood patients groups table (4-32)g .the P-value 

of the each genotypes frequencies of TLR4g 3725 G / C gene were no 

significant 0.97 and 0.26 for GC and CC respectively , patients with 

genotype CC were affected by breast tumors approximately one time 

comparison with patients having genotype GC (odd ratio = 1.49 and 1.01) 

. 

Table (4-32)genotype frequency of and tissue breast tumors patients 

OR 

CL 95% 

P value Tissue 

patients  

Blood 

patients 

Genotype 

TLR4 

3725 G / C 

 32(46%) 54(51%) GG 

1.01( 0.45-2.19) 0.97 15(21%) 25(24%) GC 

1.49( 0.73-3.04) 0.26 23(33%) 26(25%) CC 

  70 95 Total 

Alleles frequency  
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 79(0.56) 133(0.7) G 

1.33( 0.86-2.06) 0.19 61(0.44) 77(0.41) C 

 

 In chemotherapy patients genotype g in healthy groups table (4-33) .the 

P-value of the each genotypes frequencies of TLR4 3725 G / C gene were 

no significant 0.49 and 0.20 for GC and CC respectively , patients with 

genotype GC were affected by breast tumors approximately one time 

comparison with patients having genotype CC(odd ratio = 0.66 and 0.25) 

. 

 

 

 

 

Table (4-33)genotype frequency of TLR4 3725 G / Cg gene 

polymorphism with allele frequency in healthy control and 

chemotherapy breast tumors patients 

OR 

CL 95% 
P value Healthy Chemotherapy 

Genotype 

TLR4 

3725 G / C 

 12(57%) 15(50%) GG 

0.66( 0.21-2.11) 0.49 8(38%) 10(33%) GC 

0.25( 0.02-2.43) 0.20 1(5%) 5(17%) CC 

  21 25 Total 

Alleles frequency 

 32(0.76) 40(0.8) G 

0.62( 0.25- 1.52) 0.29 10(0.24) 20(0.4) C 
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 In blood significantly with GC (0.02) , where's patients with GC more 

affected by breast tumors comparison with patients having genotype 

CC(Odd ratio 2.77 ,0.55). 

Table (4-34)genotype frequency of  

OR 

CL 95% 

P 

value 

Benign 

blood 

Malignant 

blood 

Genotype TLR4 

3725 G / C 

 
18(34%) 20(48%) GG 

2.77(1.10-6.99) 0.02* 30(57%) 12(28%) GC 

0.55( 0.15-1.93) 0.35 5(9%) 10(24%) CC 

  53 42 Total 

Alleles frequency 

 66(0.62) 52(0.62) G 

0.85( 0.54-1.77) 0.96 40(0.38) 32(0.38) C 

 

 In Tissue benign were 16(67%) , 5(2%) and 3(2%) table (4-35)in the 

breast tumors patients the P-value of the genotypes frequencies of TLR4 

3725 G / C gene were no significantly wherers patients with CC more 

affected by breast tumors comparison with patients having genotype 

GC(Odd ratio 3.20 , 2.24). 

Table (4-35) genotype frequency of. 

OR CL 95% P value Benign 

tissue  

Malignant  

tissue 

Genotype TLR4 3725 G / C 

 20(44%) 16(67%) GG 
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 2.24(0.66-7.54) g 0.18 14(30%) 5(2%) GC 

3.20( 0.76-13-31) g 0.10 12(26%) 3(2%) CC 

  46 24 Total  

Alleles frequency  

 54(0.59) 37(0.77) G 

2.36( 1.07-5.21)  0.03* 38(0.41) 11(0.23) C 
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4-1g Characterization of breast tumors  disease  

g The  women  with breast tumors divided according to the types of breast 

tumors  age, history of disease , in table ( 4-1) The percentage and number who 

in age (14-29) years was 48 (28%) , in age (30-45) years was87(51%) and in 

age (46-66) was 35(21%) this study show the most common infection in 

woman with breast tumors in age group (30-45)  

g  

g  

g 

 

 

Control (50 women) Patients (170 women) 

Number ( percentage %) 

18(36%) 48 (28%) 14-29) ) 

Age  years 27(54%) 87(51%) (30-45) 

5(10%) 35(21%) (46-66) 

 50(29%) Present  
Family  history 

 120(71%) Absent 

 104(61%) Married  
Status 

 66(39%) Unmarried 

 51(32%) Breast feeding Types of 

feeding   44(27%) Non- breast feeding 

 66(41%) Mix feeding 

 96(56%) Benign breast tumors Types of 

breast tumors  74 (445%) Malignant breast tumor 

 

 

27(28%) Fibrocystic change Types of 

Benign breast 

tumors  
 49(51%) Fibro adenoma 

 20(21%) Granulomastitis 

Table (4-1)g Demographic of subject 
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 This study was disagree with study (Alwan, 2010) also these study was 

disagree with study (Majid et al ., 2017)  

g Age was a risk factor for breast cancer evolution , the may be due to increased 

chromosomal damages as a result of repeated divided in age increasing, which 

lead to the accumulation of mutations in the DNA that bring about to cancer 

development and "the age-related increase in chromosomal harm occurred 

hurry in women than in men" because the increasing level of aberrations, and 

rise in the level of X chromosome damage was the main contributor of aging in 

women (Wojda et al., 2006 and Orta  and Günebakan, 2012). But this study 

was agree with study (Uyisenga et al.,2020 )  

 This study was agree with study (Al-Rawi, 2013 ) in Erbil Iraqi showed that. 

g But this study showed  the  most  common  types  of breast tumors was 

benign than  malignant  this  agree  with study (Alwan , 2010) in Iraqi 

who showed  that number  and  percentage of but this study was disagree 

with study (Al-Rawi, 2013) show that 36 cases of malignant breast 

lesions fond in studied patients. Most of patients (61.1%) with malignant 

breast lesions were of 36-49g years old. On the other hand, 30.6%g of 

patients of over 50 years old were found to have malignant breast lesions. 

However, 8.3%g of malignant breast lesions were observed in women of 

less than 35g years old and also agree with study (Hatim et al,2017) show  

g  
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Table(4-2)g bacterial diagnosis test for bacteria associated with breast 

tumorg tissue 

p. 

auroginosa 

P. 

mirabilis 

E. 

coli 

S. 

marcescns 

K. 

pneumoniae 

S. 

aureus  

 

S. 

warneri 

 

 

Test 

- - - - - + + Gram stain 

- - - - - - - Spore 

forming 

+ + + + + + + Catalase 

+ - - - - - - Oxidase 

- - - - - + - Coagulase  

+ + + + - - - Motility 

- + - + + + - Urease 

- - + - - - - Indole 

- + + - - + - Methyle red 

- - - + + + - Vogas 

proscure 

+ + - + + + - Cimon 

citrate 
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Typesg ofg bacteriag withg percentg % 

Types of 

tumors 
p. 

auroginosa 
P. 

mirabilis 

E. 
coli 

S. 

marcescns 

S. 
warneri 

 

K. 

pneumoniae 

S. 
Aureus 

58% 67% 6%4 57% 33% 29% 68% Malignant 

breast tumor 

42% 33% 54% 43% 67% 71% 32% benign breast 

tumor 

Table(4-4)Comparison in CA15-3 concentration between malignant ,g 

benign breast tumors and control 

Before chemotherapy 

P value M±SD concentration pg/ml  Parameter 

Control Benign Malignant  

0.000*** 62.802±17.598 104.896±25.623 109.349±35.504 CA 15-3 

*(p≤ 0.05) is considered significant  

g  

 

 

 In table (4-4)g the mean of malignant breast tumors was 109.349g ,the 

mean of Benign breast tumors was 104.896 compared with control the 

mean was 62.802 the result showed that concentration of cancer antigen 

CA 15-3 increase significant malignant breast tumors and Benign breast 

tumors than control these study was agree with study in Baghdad 

(Hashim,2014  

g And this study was agree with study (Eskelinen et al.,1988 ) who showed 

that  

Tableg (4-3)g bacterialg ing typesg ofg breastg tumors 
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 The result of study concentration of CA 15-3g in benign breast tumors 

was significant increased compare with control this study was dis agree 

with study in Baghdad (Hashim ,2014 )g show that normal CA 15-g 3  

Table (4-5) Comparison between patients and control with breast 

tumors before chemotherapy 

Before chemotherapy 

P value M±SD concentration pg/ml  Parameter 

Control Patients 

0.000*** 62.802±17.629 106.307±28.881 CA 15-3 

*(p≤ 0.05) is considered significant  

  

Table (4-6) Effect of age group on concentration of CA15-3 in patients 

with breast tumors 

P value Concentration pg/ml 

M±SD 

Age groups 

Year  

 

0.9 113.992 ± 47.201 a (14-34) 

113.994 ± 55.440 a (35-55) 

128.847± 36.452 a (56-65) 

*(p≤ 0.05) is considered significant  

*g Duncan test 

 In table (4-6) showed that the effect of age on the concentration of 

CA15-3 , the mean of first age group was 113.992, in second age group 

was 113.994 and the mean of third age group was 128.847 the result was 

no significantly affect the age group on the concentration of CA15-3 this 
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study was agree with study (Khadhum et al.,2022)g in showed that that 

there is no significant difference (P >g 0.05)  

The present study was disagree with (Othman et al.,2018 ) who showed  

Table (4-7) Comparison between patients and control  on CA15-3 

with breast tumors after chemotherapy 

After chemotherapy 

P value M±SD concentration pg/ml  Parameter 

Control Patients 

0.05* 62.802±28.881 101.107±28.881 CA 15-3 

*(p≤ 0.05) is considered significant  

 In table (4-7) the mean of CA 15-3 in patients with breast cancer was 

101.107 increase significantly compare with mean of control group was 

62.802thisg study was agree with study (Hasan,2022g ) in who showed  

Table (4-8 ) Comparison in concentration of CA-15-3 between 

patients before and after chemotherapy 

P Value  M±SD concentration pg/ml Parameter  

After  Before  

0.7 101.107±93.288 106.307±28.881 CA15-3 

*(p≤ 0.05) is considered significant  

 In table (4-8)g show that concentration of CA 15-3g before and after was 

no significant difference these study was disagree with study (Gupta et 

al.,2018)  

Table (4-9 )Comparison in CA15-3 concentration between malignant 

and benign breast tumors 
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P Value Concentration of CA15-3  

Parameter 

 

M±SD pg/ml  

Malignant 

breast tumors 

benign breast 

tumors  

0.7 118.799±26.153 101.765±28.752 CA15-3 

*(p≤ 0.05) is considered significant  

 

4-4 Immunological study 

4-4-1 Interleukins 1 alphas , Interleukind 1 betas and TLR2 

cytokines detection 

 IL1 and alpha IL1 , TLR2 systemic  of Concentration )01-(4 Table

beta between patients and control in blood  

g *(p≤ 0.05) is considered significant 

 In table (4-10) show that concentration of IL1 α in serum patients with 

mean was 9.953 increase significantly compare with control with mean 

6.774g this study was agree with study (Al-Hassan et al.,2012g )g  

 

 

In table (4-10)g showed that the concentration of IL1β in serum patient 

with mean 5.599 was increase significantly compare with control with 

mean 3.640g this study was agree with study in Erbil (Mohammed, and 

P- value 
M±SD concentration pg/ml 

Parameters 
Control Patients 

0.04* 6.774±3.855 9.953±4.606 TLR2 systemic 

0.04* 3.640±1.996 5.599±3.550  IL1 beta systemic  

0.003** 0.617±0.240 1.302±0.912  IL1 alpha systemic 
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Qadir , 2023) also this study was agree with study in china (Wang et 

al.,2019) who showed that  

 

 

 

 

 This study also agree with study in Kirkuk (Sulaiman et al.,2019) city 

who show that  

In table ( 4-10) showed that concentration of TLR2 in patients with breast 

tumors with mean 9.953g was increase significantly compare with control 

group with mean 6.774, this study was agree with study (EL-kharashy et 

al.,2021) who showed that Ag This study was agree with study 

(Abdulabbas and Shani,2022) in Basra who showed that the serum levels  

 This study was disagree with study (Al-Ammiri and, Al-Derzi ,2013) 

who showed that  
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Table (4-11) concentration of IL1α, Ilβ and TLR2 in patients group 

and healthy 

Parameters 

Concentration pg/ml 

P value Mg ±SD 

Breast cancer Benign tumor Healthy 

IL1 α 
0.891 ± .288 

ab 

1.208 ±0.589 

b 

0.616 ± 0.239 

a 
0.001** 

IL1β 
4.630 ± 2.434 

a 

4.270 ± 2.204 

a 

3.640 ± 1.996 

a 
0.5 

TLR2 
11.826 ± 4.305 

b 

8.967 ± 4.556 

ab 

6.773 ± 3.855 

a 
0.03* 

In table (4-11) show that concentration of IL1α in malignant breast with 

mean was 0.891 , in benign breast tumors the mean was 1.208g but in 

healthy with mean 0.616 ,  

 

 

 

 This study show that the mean of TLR2 was increase significantly in 

malignant breast tumors this study was agree with study ( Al- ammiri and 

Al-Derzi ,2013 ) who show that : 

In this study the mean of TLR2g in benign breast tumors was 8.967 no 

significant increase these study was disagree with study (Al-g ammiri and 

Al-Derzig ,2013)  
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(4-12) Systemic and Local of TLR2 , IL1 beta and IL1 alpha 

in Patients with Breast Tumors According to Age Groups  

P-g value 

 

concentration pg/ml ( M±SD) Parameters  

  

 Age/years  
46-66 30-45  14-29  

0.1 7.710±5.869 11.9131±3.040 9.632±4.472 TLR2 

systemic  

0.3 0.160±0.114 0.251±0.175 0.184±0.084 TLR2tissue 

0.6 6.433±4.960 6.254±4.010 4.895±2.710 IL1 beta 

systemic  

0.9 22.619±9.567 20.333±17.643 20.833±12.215 IL1 beta 

tissue  
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In table (4-12)g the result of this study 0.626g but in third age group with 

mean 1.444 the result shows significant different in the concentration of 

IL1g α between age group, but in serum the mean of IL α in first age 

group was 1.268 , in second group the mean was 1.064 and in third age 

group was1.171 the result no significant different between age groups, 

IL1 β in patients serum in first age group was 4.895 , in second group the 

mean was 6.254andg in third age group was 6.433 the result no 

significant different between age groups , IL1 β in patients tissue in first 

age group was 20.833, in second group the mean was 20.333 and in third 

age group was 22.619 the result no significant different between age 

groups ,  

 

g TLR2g in patients serum in first age group was 9.632 , in second group 

the mean was 11.9131andg in third age group was 7.710the result no 

significant different between age groups , TLR2 in patients tissue in first 

age group was 0.184, in second group the mean was 0.251andg in third 

age group was 0.160 the result no significant different between age 

groups this agree with study (Abdulabbas and Shani,2022g ) who showed 

that  

The present study showed that no significant different in concentration of 

IL1 beta in patient serum between age group this study was agree with 

study (Lafrenie et al.,2023) who showed that no significant between age 

group and IL1 beta concentration 

0.7 1.171±0.463 1.064±0.485 1.268±0.756 IL1 alpha 

systemic 

0.002** 1.444±0.825 0.626±0.338 1.679±0.780 IL1 alpha 

tissue  
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Table (4-13) concentration of IL1α ,g IL1 β and TLR2 between 

patients before and after chemotherapy 

P_ value 
Concentration pg/ml M±SD 

Parameters 
After chemotherapy Before chemotherapy  

0.03* 0.619±0.323 1.301±0.913 IL1α 

0.001* 17.593±16.354 5.598±3.550 IL1β 

0.2 7.774±2.674 9.953±4.606 TLR2 

*(p≤0.05) is considered significant  

g In table (4-13) showed that the of IL1 α in patients without 

chemotherapy was 1.301 but mean of IL1 α with chemotherapy was 

0.619 were significant different between , the mean IL1 β patients 

without chemotherapy was 5.598g but mean of IL β with chemotherapy 

was 17.593, but the mean of TLR2 without chemotherapy was 9.953 but 

mean of TLR2 after chemotherapy was 7.774 .this study showed that 

increase significantly of IL1α and IL1β without and with chemotherapy 

this study was agree with study (Tsavaris et al.,2022) who showed that  

Also disagree with study (Felix et al.,2018 )  

Table (4-14)Comparison between concentration of TLR2 , IL1 alpha 

and IL1 beta between patients in blood and tissue patients 

 

 *(p≤ 0.05) is considered significant 

 

 

P- value 
M±SD 

Parameters 
Tissue  Blood  

0.000*** 0.209±0.143 9.953±4.606 TLR2  

0.001** 21.000±14.356 5.599±3.550 IL1 beta  

o.4 1.086±0.818 1.304±0.913 IL1 alpha  
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P=0.1 

R=0.3 

Figure (4-3)Correlation between IL1 BETA and IL1 alpha blood 
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P=g 0.3 

R=-0.2 

Figure (4-4) Correlation between IL1 beta and IL1 alpha mucosal 
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P=g 0.5 

R=-0.1 

 

Figure (4-5) Correlation between TLR2 and IL1 BETA in tissue 
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P=g 0.1 

R=0.3 

Figure (4-6) Correlation between TLR2 and IL1 beta in blood  

 

 

IL
1

g
 b

et
a

g
 

 



Chapterg Fourg Resultg andg discussion 
 

88 

 

 

P=0.4 

R=-0.2 

Figure (4-7) Correlation between TLR2 and IL1 alpha in blood  
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P=g 0.1 

R=0.3 

Figure (4-8) Correlation between TLR2 and IL1 alpha in tissueg  

4-5 Molecular study of breast tumors  

IL-1 alpha -889 C>T promoter primer    4-5-1 
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Figure (4-9) Electrophoreses pattern of PCR product of IL-1 alpha -

889 C>T in blood, M : molecular DNA ladder , 1-17 PCR product , 

the optimum annealing temperature was 53.9 

 PCR product of IL-1 alpha -889 C>T gene was amplified by using 

specific primer . the PCR product (band ) of IL-1 alpha -889gC>T gene 

was 108 –bp in tissue patients figure (4-10) . 

 

Figure (4-10) Electrophoreses pattern of PCR product of IL-1 alpha -

889 C>T in tissue , M : molecular DNA ladder , 1-17 PCR product , 

the optimum annealing temperature was 53.9 
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Figure (4-11) Electrophoreses pattern of PCR product of IL-1 alpha -

889 C>T in blood of chemotherapy , M : molecular DNA ladder , 1-

17 PCR product , the optimum annealing temperature was 53.9 
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Figure (4-12) Electrophoreses pattern of PCR product of IL-1 alpha -

889 C>T blood control , M : molecular DNA ladder , 1-17 PCR 

product , the optimum annealing temperature was 53.9 

 

 

figure ( 4-13 ) electrophorases patteren of IL-1 alpha -889 C>T gene 

PCR-RFLP by PAGE gel for PCR product (108pb) with restriction 

enzyme NocI . M : DNA ladder . lane (5,9,10) homozygote TT 

genotype 92pb , lane (2,3,8) homozygote (CC) genotype (108pb) lane 

(1,4,6,7,11) heterozygote (CT) genotype (108pb and 92 pb)  

 %)and 25(25%) in blood patients ,where it were 17(34%), 20(40%) and 

13(26%) in healthy groups table (4-15) .the P-value of the each genotypes 

frequencies of IL-1 alpha -889 C>T gene were nosignificant 0.57 and 

0.47 for CT and TT respectively , patients with genotype CT were 
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affected by breast tumors approximately one time comparsion with 

patients having genotype TT (odd ratio = 1.28 and 0.72 . 

 

Table (4-15)genotype frequency of IL-1 alphas -889 C>T gene 

polymorphism with allele frequency in healthy control and blood 

breast tumors patients 

Genotype IL-

1g alpha -889 

C>T  

Blood 

patients 

Healthy 

(control )  

P- value  Odd ratio 

CC 25(25%) 13(26%)  

CT 30(30% 20(40% 0.57 1.28(0.53- 3.08) 

TT 45(45%) 17(34%) 0.47 0.72( 0.30-1.73) 

Total number  100 50   

Allele frequency  

C 80(0.4) 46(0.54)  

T 120(0.6) 54(0.46) 0.32 0.78( 0.48-1.27) 

 

 In tissue patient C>T gene polymorphism where it were 15(21%), 

30(30%) and 25(36%) in the breast tumors patients , table (4-16) . CT 

patients with genotype CT were affected by breast tumors approximately 

one time comparison with patients having genotype TT (odd ratio = 1.00 

and 0.33) . 
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Table (4-16)genotype frequency of gene polymorphism with allele 

frequency in blood patients and tissue breast tumors patients 

Genotype IL-

1 alpha -889 

C>T  

blood 

patients 

Tissue 

patients 

P- value  Odd ratio 

CC 25(25%) 25(36%)  

CT 30(30%) 30(30%) 1.00 1.00(047-2.11) 

TT 45(45%) 15(21%) 0.007* 0.33(0.14- 0.74) 

Total number  100 70   

Allele frequency  

C 80(0.4) 80(0.57)  

T 120(0.6) 60(0.4) 0.002* 0.50(0.32- 0.77) 

 

 in chemotherapy patients table (4-17)in the breast tumors patients the P-

value of the genotypes frequencies of IL-1 alpha -889 C>T gene were 

significantly 0.007 for TT (p<0.05) and no significant for CC and CT 

patients with genotype TT were affected by breast tumors approximately 

one time comparison with patients having genotype CT (odd ratio = 

1.50g and 0.91)  

 

 

 

Table (4-17)genotype frequency of gene polymorphism with allele 

frequency in healthy control and blood breast tumors patients 

OR P value Healthy Chemotherapy  Genotype IL-1 
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CL 95% alpha -889 C>T  

  16(32%) 10(33%) CC 

0.91( 0.32-2.56) 0.86 22(44%) 15(50%) CT 

1.50( 0.40-5.55) 0.54 12(24%) 5(17%) TT 

   50 30 Total 

Alleles frequency  

  54 35(0.58) C 

1.19( 0.62- 2.27) 0.59 46 25(0.41) T 

 

 In blood benign patients table (4-18)in the breast tumors patients the P-

value of the genotypes frequencies of IL-1 alpha -889 C>T gene were no 

significantly where patients with TT more affected by breast tumors 

comparison with patients having genotype CT(Odd ratio 0.90 , 0.70) 

 

 

OR 

CL 95% 

P value Benign 

Blood  

Malignant  

Blood 

Genotype 

IL-1 alpha -889 C>T 
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Table (4-18)genotype frequency of gene polymorphism with allele 

frequency in Malignant and Benign blood breast tumors patients 

 

 In tissue benign patients table (4-19)in the breast tumors patients the P-

value of the genotypes frequencies of IL-1 alpha -889 C>T gene were no 

significantly ,whereas patients with CT more affected by breast tumors 

comparison with patients having genotype TT(Odd ratio 1.16, 0.98). 

 

 

Table (4-19)genotype frequency of gene polymorphism with allele 

frequency in Malignant and Benign blood breast tumors patients 

OR 

CL 95% 

P value Benign 

tissue 

Malignant 

Tisuue 

Genotype 

IL-1 alpha -889 

C>T 

 22(48%) 12(50%) CC 

 1.16( 0.73-3.65)  0.78 15(19%) 7(29%) CT  

 20(34%) 12(29%) CC 

0.70(0.28-1.76) 0.46 26 (45%) 22(52%) CT 

 0.90( 0.28-2.83)  0.85 12 (21%) 8 (19%) TT 

   58 42 Total  

        Alleles  

  66(0.55) 46(0.55) C 

0.91( 0.52-1.61) 0.76 50(0.45) 38(0.45) T 
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 0.98( 0.26-3.60)  0.97 9(33%) 5(21%) TT 

     46  24 Total 

Alleles frequency  

  59(0.64) 31(0.66) C 

1.02( 0.49-2.11) 0.95 33(0.36) 17(0.35) T 

 

 

IL-1 beta C31 T   4-5-2 

4-5-2-1 IL-1 beta C31 T genotyping PCR 

 PCR product of IL-1 beta C31 T gene was amplified by using specific 

primer . the PCR product (band )  

 

 

 

 

Figure (4-14) Electrophoreses pattern of PCR product of IL-1 beta 

C31 T blood patients and control, M : molecular DNA ladder , 1-17 

PCR product , the optimum annealing temperature was 54.8 
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 PCR product of IL-1 beta C31 T gene was amplified by using specific 

primer . the PCR product (band ) of IL-1 beta C31 T gene was 240 –bp in 

tissue patients figure (4-15) . 

 

Figure (4-15) Electrophoreses pattern of PCR product of IL-1 beta 

C31 T tissue patients , M : molecular DNA ladder , 1-17 PCR 

product , the optimum annealing temperature was 54.8 

 PCR product of IL-1 beta C31 T gene was amplified by using specific 

primer . the PCR product (band ) IL-1 beta C31 T gene was 240 –bp in 

chemotherapy patients figure (4-16) . 
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Figure (4-16) Electrophoreses pattern of PCR product of IL-1 beta 

C31 T blood chemotherapy , M : molecular DNA ladder , 1-17 PCR 

product , the optimum annealing temperature was 54.8 
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,where it were 17(34%) , 20(40%)and 13(26%)in healthy groups table (4-

20) . by breast tumors approximately comparison with patients having 

genotype CT (odd ratio = 0.93 and 0.59 ).in present study CC and CT not 

related with breast cancer this agree with study in turkey ( Eras et 

al.,2019),who showed that CT heterozygote genotype was not related 

with breast cancer , 

Tablg (4-20)Genotype of IL-1 beta C31 T gene polymorphism with 

allele frequency in patients' blood and healthy 

OR 

CL 95% 

P value Healthy Patients 

(blood) 

Genotype IL-

1 beta C31 T 

  13(26%) 20(20%) CC 
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0.59( 0.24-1.41) 0.23 20(40%) 52(52%) CT 

0.93( 0.37-2.34) 0.88 17(34%) 28(28%) TT 

    50 100 Total  

 Alleles frequency  

  46(0.46) 92(0.46) C 

1.00( 0.61-1.61) 1.00 54(0.54) 108(0.54) T 

 

 In tissue patient table (4-21) .the P-value of the genotypes frequencies of 

IL-1 beta C31 T gene were no significantly for TT (p<0.05) and no 

significant for CC and CT patients with genotype CT were affected by 

breast tumors approximately one time comparison with patients having 

genotype TT (odd ratio = 0.62 and 0.58) . 

 

 

Table (4-21)Genotype of IL-1 beta C31 T gene polymorphism with 

allele frequency in patients' blood and tissue 

OR 

CL 95% 

P value Patients 

(tissue ) 

Patients 

(Blood ) 

Genotype IL-

1 beta C31 T 

 7(23%) 20(20%) CC 

0.76( 0.27-2.18) 0.62 14(47%) 52(52%) CT 

0.71( 0.21-2.35) 0.58 7(23%) 28(28%) TT 

    28 100 Total  

Alleles frequency  

  28(0.56) 92(0.46) C 

0.85( 0.28- 2.51)  0.77 28(0.44) 108(54) T 
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 In chemotherapy beta C31 T gene were no significantly for TT and no 

significant for CC and CT patients with genotype TT were affected by 

breast tumors approximately one time comparison with patients having 

genotype CT (odd ratio = 1.01 and 0.76) . 

 

 

 

 

Table (4-22)Genotype of IL-1 beta C31 T gene polymorphism with 

allele frequency in patients with chemotherapy and healthy 

OR CL 95% P value Healthy (Chemotherapy ) Genotype IL-1 beta 

C31 T 

  13(26%) 7(23%) CC 

0.76( 0.24-2.41) 0.65 20(40%) 14(47%) CT 

1.01( 0.29-3.45) 0.97 17(34%) 9(30%) TT 

    Total  

 Frequency Alleles  

  46(0.46) 28(0.47) C 

1.02(0.54-1.95) 0.93 54(0.54) 32(0.53) T 

 

 In blood benign patients (32%) , 12(48%) and 5(20%)table (4-23)in the 

breast tumors patients the P-value of the genotypes frequencies of IL-1 

beta C31 T gene were no significantly where's patients with TT , CT 
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more affected by breast tumors comparison with patients having genotype 

CT(Odd ratio 0.31 ,g 0.31). 

 

 

 

Table (4-23)genotype frequency of IL-1 beta C31 T gene 

polymorphism with allele frequency in Malignant and Benign blood 

breast tumors patients 

OR CL 95% P value Benign 

Blood  

Malignant  

Blood  

Genotype IL-1 beta 

C31 T 

  20(45%) 5(20%) CC 

0.31( 0.09-1.07) 0.06 15(33%) 12(48%) CT 

 0.31(0.08-1.20)  0.08 10(22%) 8(32%) TT 

  45 25 Total 

 Alleles frequency  

 55(0.54) 22(0.41) C 

0.50( 0.24-1.008)  0.05* 35(0.38) 28(0.59) T 

 

 In tissue benign patients for TT genotype (p<0.05) but not significant for 

CT and CC respectively ,whereas patients with CT more affected by 

breast tumors comparison with patients having genotype TT(Odd ratio 

0.38, 0.26). 

Table (4-24)genotype frequency of IL-1 beta C31 T gene 

polymorphism with allele frequency in Malignant and Benign blood 

breast tumors patients 
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ORCL 95% P value Benign 

Tissue  

Malignant 

Tissue  

Genotype IL-1 beta 

C31 T 

g 18(37%) 8(17%) CC 

0.38( 0.13-1.07) 0.06 20(42%) 23(48%) CT 

 0.26( 0.08-0.81)  0.019* 10(21%) 17(35%) TT 

 Alleles frequency  

  56(0.61) 29(0.44) C 

0.36(0.19-0.66) <0.001* 40(0.38) 57(0.56) T 

 

, 

4-5-3 Toll like receptor 2 (TLR2) 

4-5-3-1TLR2 Asp 299 Gly genotyping PCR 

 PCR product of TLR2 Asp 299 Gly gene was amplified by using specific 

primer . the PCR product (band ) of TLR2 Asp 299 Gly gene was 286 –

bp in patients and control blood figure (4-18) . 
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Figure (4-18) Electrophoreses pattern of PCR product of TLR2 Asp 

299 Gly patients and control blood , M : molecular DNA ladder , 1-17 

PCR product , the optimum annealing temperature was 62 

 PCR product of TLR2 Asp 299 Gly gene was amplified by using specific 

primer . the PCR product (band ) TLR2 Asp 299 Gly gene was 286 –bp in 

chemotherapy patients figure (4-19) . 

 

 

Figure (4-19) Electrophoreses pattern of PCR product of TLR2 Asp 

299 Gly in blood chemotherapy and tissue , M : molecular DNA 

ladder , 1-17 PCR product , the optimum annealing temperature was 

62 

4-5-3-2 DNA sequencing of TLR2 Asp 299 Gly  

To prove the result of TLR2 Asp 299 Gly, sequencing were ,the result 

detection , insertion occur in Guanine , cytosine , thymine and adenine 

figure (4-20 ). 
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Figure (4-20) DNA sequencing of TLR2 Asp 299 Gly 

 

 

 

Table (4-25) number and percentage for nucleotide deletion between 

patients and control 

  Deletion Nucleotide 

  Number / percentage 

  Healthy 

(control) 

Patients' 

blood 

  20(43%) 42(49%) G 

  19(41%) 33(39%) C 

  4(9%) 6(7%) A 

  3(7%) 4(5%) T 
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Table (4-26) number and percentage for nucleotide deletion between 

patients' blood and  tissue patients 

  Deletion Nucleotide 

  Number / percentage 

  Patients 

tissue 

Patients' 

blood 

  36(45%) 42(49%) G 

  34(42%) 33(39%) C 

  8(10%) 6(7%) A 

  2(3%) 4(5%) T 

 

Tableg (4-27)g numberg andg percentageg forg nucleotideg deletiong 

betweeng patients'g bloodg andg tissueg patients 

  Deletion Nucleotide 

  Numberg /g percentage 

  Healthyg 

(control) 

Chemotherapyg 

patients 

  20(43%) 17(55%) G 

  19(41%) 10(32%) C 

  4(9%) 3(10%) A 

  3(7%) 1(3%) T 

g  

Table (4-28) number and percentage for nucleotide deletion between 

patients and control 

  Insertion Nucleotide 

  Number / percentage 

  Healthy 

(control) 

Patients' 

blood 

  6(34%) 12(27%) G 

  4(22%) 11(24%) C 

  4(22%) 6(13%) A 

  4(22%) 16(36%) T 

 

Table (4-29) number and percentage for nucleotide deletion between 

patients and control 



Chapterg Fourg Resultg andg discussion 
 

998 

 

  Insertion Nucleotide 

  Number / percentage 

  Patients 

tissue 

Patients' 

blood 

  5(50%) 12(27%) G 

  2(20%) 11(24%) C 

  1(10%) 6(13%) A 

  2(20%) 16(36%) T 

 

Table (4-30) number and percentage for nucleotide deletion between 

patients and control 

  Insertion Nucleotide 

  Number / percentage 

  Healthy 

(control) 

Chemotherapy 

patients 

  6(34%) 1(8%) G 

  4(22%) 4(31%) C 

  4(22%) 2(15%) A 

  4(22%) 6(46%) T 

 

4 

4-5-4 -1 TLR4 3725 G / C genotyping PCR 

 

 



Chapterg Fourg Resultg andg discussion 
 

990 

 

 

Figure (4-21) Electrophoreses pattern of PCR product of TLR4 3725 

G / C blood patients and control , M : molecular DNA ladder , 1-19 

PCR product , the optimum annealing temperature was 57.5 

g PCR product of TLR4 3725 G / C gene was amplified by using specific 

primer . the PCR product (band ) of TLR4 3725 G /g Cg gene was 361 –

bp in tissue patients figure (4-22) . 

 

Figure (4-22) Electrophoreses pattern of PCR product of TLR4 3725 

G / C in tissue patients , M : molecular DNA ladder , 1-17 PCR 

product , the optimum annealing temperature was 57.5 in tissue 

patients  

PCR product of TLR4 3725 G / C gene was amplified by using specific 

primer . the PCR product (band ) TLR4 3725 G / C gene was 361 –bp in 

chemotherapy patients figure (4-23) . 
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Figure (4-23)g Electrophoreses pattern of PCR product of TLR4 

3725 G / C in blood chemotherapy , M : molecular DNA ladder , 1-

17g PCR product , the optimum annealing temperature was 57.5 

 

Figure (g 4-24g )g ) electrophoresis pattern of TLR4 3725 G / C gene  

g  

 

g Genotype, 8(38%) and 1(5%)g in healthy groups table (6) .the P-value 

of the each genotypes frequencies of TLR4 3725 G / C gene were no 

significant 0.47 and 0.06 for GC and CC respectively , patients with 
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genotype GC were affected by breast tumors approximately one time 

comparison with patients having genotype CC (odd ratio = 1.44 and 0.7) . 

Table (4-31)genotype frequency ofTLR4 3725 G / C gene 

polymorphism with allele frequency in healthy control and blood 

breast tumors patients 

OR 

CL 95% 
P value Healthy 

Blood 

patients 

Genotype 

TLR4  

3725 G / C 

 12(57%) 54(51%) GG 

1.44(0.52-3.96) 0.47 8(38%) 25(24%) GC 

0.17( 0.02-1.40) 0.06 1(5%) 26(25%) CC 

  21 95 Total 

Alleles  frequency 

 32(0.76) 133(0.7) G 

0.54( 0.25- 1.15) 0.11 10g (0.24) 77(0.41) C 

 

%) , 15(21%) and 23(33%) in tissue patients ,where it were 54(51%) , 

25(24%) and 26(25%)in blood patients groups table (4-32)g .the P-value 

of the each genotypes frequencies of TLR4g 3725 G / C gene were no 

significant 0.97 and 0.26 for GC and CC respectively , patients with 

genotype CC were affected by breast tumors approximately one time 

comparison with patients having genotype GC (odd ratio = 1.49 and 1.01) 

. 

Table (4-32)genotype frequency of and tissue breast tumors patients 

OR 

CL 95% 

P value Tissue 

patients  

Blood 

patients 

Genotype 

TLR4 

3725 G / C 

 32(46%) 54(51%) GG 

1.01( 0.45-2.19) 0.97 15(21%) 25(24%) GC 

1.49( 0.73-3.04) 0.26 23(33%) 26(25%) CC 

  70 95 Total 

Alleles frequency  



Chapterg Fourg Resultg andg discussion 
 

998 

 

 79(0.56) 133(0.7) G 

1.33( 0.86-2.06) 0.19 61(0.44) 77(0.41) C 

 

 In chemotherapy patients genotype g in healthy groups table (4-33) .the 

P-value of the each genotypes frequencies of TLR4 3725 G / C gene were 

no significant 0.49 and 0.20 for GC and CC respectively , patients with 

genotype GC were affected by breast tumors approximately one time 

comparison with patients having genotype CC(odd ratio = 0.66 and 0.25) 

. 

 

 

 

 

Table (4-33)genotype frequency of TLR4 3725 G / Cg gene 

polymorphism with allele frequency in healthy control and 

chemotherapy breast tumors patients 

OR 

CL 95% 
P value Healthy Chemotherapy 

Genotype 

TLR4 

3725 G / C 

 12(57%) 15(50%) GG 

0.66( 0.21-2.11) 0.49 8(38%) 10(33%) GC 

0.25( 0.02-2.43) 0.20 1(5%) 5(17%) CC 

  21 25 Total 

Alleles frequency 

 32(0.76) 40(0.8) G 

0.62( 0.25- 1.52) 0.29 10(0.24) 20(0.4) C 
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 In blood significantly with GC (0.02) , where's patients with GC more 

affected by breast tumors comparison with patients having genotype 

CC(Odd ratio 2.77 ,0.55). 

Table (4-34)genotype frequency of  

OR 

CL 95% 

P 

value 

Benign 

blood 

Malignant 

blood 

Genotype TLR4 

3725 G / C 

 
18(34%) 20(48%) GG 

2.77(1.10-6.99) 0.02* 30(57%) 12(28%) GC 

0.55( 0.15-1.93) 0.35 5(9%) 10(24%) CC 

  53 42 Total 

Alleles frequency 

 66(0.62) 52(0.62) G 

0.85( 0.54-1.77) 0.96 40(0.38) 32(0.38) C 

 

 In Tissue benign were 16(67%) , 5(2%) and 3(2%) table (4-35)in the 

breast tumors patients the P-value of the genotypes frequencies of TLR4 

3725 G / C gene were no significantly wherers patients with CC more 

affected by breast tumors comparison with patients having genotype 

GC(Odd ratio 3.20 , 2.24). 

Table (4-35) genotype frequency of. 

OR CL 95% P value Benign 

tissue  

Malignant  

tissue 

Genotype TLR4 3725 G / C 

 20(44%) 16(67%) GG 
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 2.24(0.66-7.54) g 0.18 14(30%) 5(2%) GC 

3.20( 0.76-13-31) g 0.10 12(26%) 3(2%) CC 

  46 24 Total  

Alleles frequency  

 54(0.59) 37(0.77) G 

2.36( 1.07-5.21)  0.03* 38(0.41) 11(0.23) C 
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