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Abstract: The research include studying biochemical and genetic molecular study for paraoxonase1 enzyme 

and identify some biochemical parameters for serum blood samples 68 women with breast cancer and follow-up 

after take them three doses of chemotherapy and comparative with 50 normal female as control group.The result 

showed for women with breast cancer a significant increase in (TC,MDA ,Total protein, U,A , calcium and 

BMI) when compared with normal women, the results also showed for women who have taken chemical doses 

and women with breast cancer significant decreased in (PON1, GSH) compared with normal women, the results 

showed for women who have taken  the first dose significant increase in (MDA,TP, Calcium, U.A , BMI), while 

second dose and the third dose chemotherapy found significant increase in (TP, U.A ,Calcium ) and significant 

decreased for (PON1). The results included sequential analysis for PON1 enzyme ,it has shown results for 

genetic analyzed selected exon (Exon4), where DNA extraction for normal women and breast cancer women 

and taken their doses of chemotherapy and measure DNA concentration and purity using Nano-Drop 

Spectrophotometric Analysis where the result show the DNA concentration ranged between (5.2-68.4) ng/ml 

where concentration mean for women with breast cancer (26.97) ng/ml and (17.49) ng/ml for normal women 

while the first dose 24.74 ng/ml , (16.16-9.70)ng/ml for second and third dose respectively . It has also been 

used PCR technique amplification  and test products PCR analysis of sequential technique by using gel 

electrophoresis where packet appeared clear without deformation and tested PCR product sequencing for exon4 

by capillary automated sequencer and  comparing the  result with the normal sequence of the oxon., the results 

shows for women have taken first dose deletion mutation called (Remove) frame shift mutation clear nitrogen 

base one lead to change all codons after deletion site so that all amino acid change in poly protien chain which 

led to the loss of amino acid (Tyr.) . and mutation type of  silent mutation third mutation type of substitution 

mutation (Replace amino acid (Thr.) by amino acid (Ser.). 

 

Keywords: Paraoxonase1, PON1, Chemotherapy, Molecular genetics 

 

 

Introduction 
 

Cancer is a group of diseases characterized by being uncontrolled growth and spread of abnormal cells. If the 

spread is not controlled, it can result in death, , there are several external factors that cause cancer, such as 

smoking , chemicals, radiation , infectious organisms and internal factors such as , inherited genetic mutations, 

hormones, immune conditions or changes that occur metabolism, These factors may act together or in sequence 

to cause cancer. (Blecher etal.,2011). 

 

Breast cancer is more prevalent among women, cancers and constitute 21% of cases of cancer that affects 

females and 14% of deaths of females resulting from cancer in the world, but the survival of life rate is a better 

than many other cancer cases (Nicholas,2013). It is form a 95% of cancer cases that occur at the age of 40 years 

of age and older as there are many injuries to women aged between 15 and 35 years old have been diagnosed in 
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developing countries, rising to about 30% of the incidence rates in Western countries (Coughlin and Cypel, 

2013). 

 

In the Middle East Region and Iraq in particular, with an incidence of 24% of the total cancers that infected the 

women in the Arab world, although some people believe that breast cancer is one of the developed world 

diseases, but that most of the deaths caused by up to 69% occur in countries developing, where the breast cancer 

in Iraq, form one-third of the cancer rate of that catch by Iraqi women constitute ratio of 32% (according to a 

blogger in the Iraqi Centre for cancer) , the last record (2012), which showed that breast cancer ranks first 

among cancers that catch by Iraqi women , as observed in recent years increasingly evident in the incidence of 

this disease since most of the cases affecting women Iraq is usually discovered in late stages, making it difficult 

to control by the treatment and that many of the victims were in the prime of life (Alwan,etal. 2012). 

 

The radiation one of the reasons cancer and included UV.irradiation, X -ray, gamma ray through increased 

generation of free radicals, which directly affect the genetic material DNA updated mutations leading to obtain 

the growth and division is controlled in the cell which leads eventually to the emergence of tumors Cancer 

(Coughlin and Cypel, 2013) that the free radicals major role in the activation of cancer genes, along with 

overlapping free radicals with immune defenses and that work on the spread of cancer to other areas of the body 

easily (Benhar etal., 2002) (Noori, 2012). 

 

Enzyme paraoxonase is a glycoprotein  composed of 354 amino acid, as other studies have found that it is 

composed of 350 amino acids (Gouedard, etal.2003), the range of molecular weight of 43 - 49 000 KDa. in 

humans , 35 - 38 000 KDa in rabbits and 40,000 KDa. in mice (Furiong etal.1991) ,the researchers have stated 

the Isoelectric point IP  of the enzyme (7.4 to 8.4) another study indicated that the pH optimum of the enzyme is 

located the extent of( 5.8 to 5.7), while his optimum temperature of 35
O
C(Askar and Buyukkebletici, 2012). 

 

This enzyme hydrolysis enzymes arylesterase (esterhydrolase) which consists of three enzymes which 

(Paraoxonase1 (PON1) EC 3.1.1.1) (Arylesterase (PON2) EC.3.1.1.2.) The third enzyme EC3.1.1.3) 

((aryldialkyl phophatase PON3). 

 

This enzyme classified by type A which is enzymes of the hydrolysis is working to break the bond ester in 

aromatic esters, faster than esters aliphatic , It analyzes the phenyl acetate called arylesterase (PON2), it also 

analyzes the organophosphates in many compounds such as Paraoxonase O, O- diethyl-O- (p-nitrophenyl) 

phosphate called enzyme paraoxonase1 PON1, as well as the effectiveness of these enzymes measured by 

depending on the base material PON1 (Paraoxon), PON2 (Phenyl acetate), (PON3 lactones), (Gouederd 

etal.,2003)  

 

The PONs gene cluster contains three gene members, which shares high sequence, namely giving rise to PON1, 

2, and 3 and beside their clear protective role against cardiovascular diseases. Paraoxonase plays an explicit role 

in lipid metabolism.PON1 favorably effects on macrophage cholesterol metabolism PON2 attenuates 

macrophage triglyceride accumulation and PON3 improvement of bile acid metabolism (Aviram and 

Rosenblet,2004). The dietary factor which contributes to increase in paraoxonase activity in serum includes 

consumption of polyphenolrich diets, wine and fruit juice consumption as it contains polyphenols (Han 

etal.2007). 

 

PON1, PON2, and PON3. They all possess antioxidant properties, share 65% similarity at the amino acid level, 

and the genes are located in tandem on chromosome 7 in humans and on chromosome 6 in mice. the PON1 gene 

maps to human chromosome 7q21-22. PON1 is synthesized in liver and is found in various tissues and plasma; 

especially liver, kidneys and intestines. The enzyme takes place in structure of HDL in plasma (Ali et al., 2003). 

Calcium is required for both activity and stability of enzyme and plays a role in catalytical mechanism. The 

PON1 arylesterase and PON activities are calcium-dependent and can be totally and irreversibly inhibited by 

EDTA, while the protection of LDL against oxidation may not require calcium (Bayrak et al., 2005). Serum 

PON1 activity is inversely associated with oxidative stress not only in serum, but also in arterial macrophages, 

the hallmark of early atherogenesis, and this phenomenon is associated with enhanced atherosclerotic lesion 

formation. PON1 has gained currency about its antioxidant properties (Aviram and Rosenblot, 2004). 

 

The PON1 gene has two polymorphisms in the coding region and five in promoter region. PON1 gene 

substitution of glutamine (Q) by arginine (R) at position 192 and leucine (L) by methionine (M) at position 55 

of coding region independently influence the PON1 activity and constitute the molecular basis for inter 

individual variability (Agachan etal.,2004) (Humbert etal.1993). In addition to this coding region 

polymorphism, significant polymorphisms in promoter region have been reported, especially at position 107 
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which contribute to 22.4 per cent of the variation in paraoxonase gene expression and PON1 serum 

concentration (James etal.2000).  

 

The gene PON have nine exons located on the long arm of chromosome VII in humans and on chromosome 

sixth for mice , the alloenzyme differences are important, where a recent study found that alloenzyme Q of 

PON1 has a protective role in heart disease, alloenzyme A PON Includes three amino acids of cysteine 

connected to a bond (S-S) (disulphide bonds) with the enzyme at Cys 42-353) , the amino acid cysteine third at 

284 remain free and there is in the effective site of the enzyme , it has a great job in the excellence and the link 

with the base material and significant impact on LDL and protect it from oxidation (Askar and Buyukkebletici, 

2012). 

 

Moreover, the researchers found that increasing the level of MDA, which is the most important final results of 

the peroxidation process of fat with injury tumors (Gutowski and Kowalczyk,2013) 

 

 

Statistical Analysis 

 

The results was Analyzed statistically using (One way analysis of variance) were determining the differences 

between the groups (Rohlf and Robertl, 2012) and using the test (t-test) between the two groups of patients and 

control , as well as between women with breast cancer and women who took doses of the chemical , the 

acceptable level of statistical discrimination was (p <0.000, p <0.001, p <0.01, p <0.05), using SPSS statistical 

software (version 19) 

 

 

Aim of the Study 
 

The present study was the impact of chemical doses on some biochemical parameters and molecular genetics for 

PON1. 

 

  

Material and Methods 
 

Taking 68 samples from patients who attend Nanakly of hematology hospital , Erbil , between November 2014 

– March 2015 , the samples were suffering from advanced breast cancer and the required chemotherapy follow-

up take them  three doses and comparative with 50 normal females as control group. 

 

Blood samples (5ml) were collected before initiating the treatment in patients . fasting blood samples were 

divided in two part the first part used to analyze (total cholesterol, HDL-C , T.P, Bilirubin , U.A, S. Creatin, 

urea, S.Ca
+2

) commercial diagnostic kits from france (BDH) company. serum sample collected for estimation of 

PON1 were frozen at (-80) °C and were analyzed within one month the kit for estimating PON1 was obtained 

from MyBiosource company ,U.S.A. depended on ELISA. 

 

The MDA levels in the serums of both groups were examined using Uchiyama and Mihara methods (Uchiyama 

and Mihara,1978) .The method is based on the production of the pink compound producing maximum 

absorbance at 535 nm as a result of thiobarbituric acid’s reaction with MDA. The GSH level was examined 

using the Ellman method (Fairbanks and Klee,1986) 

 

The second part of serum blood used to identify mutations in the gene responsible for an enzyme (PON1) , DNA 

extraction from 63 women with breast cancer patients and take them up after the first dose , the second dose and 

the third dose of chemotherapy , and 30 women as control group, were measured the concentration and purity of 

DNA by a spectrophotometric Nano drop (Rinaldi etal.2014), selection of the primer was depend on the target 

region on the sequence of exon4 in the enzyme was designed by using (online primer design program 

http://workbench.sdsc.edu) the sequence of the foreword and reverse primers were employed as shown in 

table(1), and test results (PCR) by electrophoresis technique using gel agarose concentration(2%)(W/V) as the 

size of the package depends on the size of the DNA of the samples used .  

 

 

 

 

 

http://workbench.sdsc.edu/
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Table(1) primer sequence,PCR product and Optimal annealing temperature for the enzyme PON1 

Gene Primer Sequence 
Primer 

length (bp) 

Tm °C 

Optimal Annealing temperature 
GC% 

Product 

Length (bp) 

Exon 

Length 

(bp) 

PON1 

gene 

Exon4 

Forward 

5-GTA TCC TGG 

AATAAAGAG 

CTT CAA C-3 

25 57.75 40 160 169 

PON1 

gene 

Exon4 

Reverse 

5-TTC ATC TGT 

GAA TGT GCT 

AAT CCC -3 

24 59.12 41.67 160 169 

 

The results from Table (1)shows primer sequence,PCR product and Optimal annealing temperature for the 

enzyme PON1.Also the results of the analysis (PCR) of Exon4 for normal women ,women with breast cancer 

and exposed to chemotherapy by a systematic poetic automatic 96(96-capillary Automated sequence ) structured 

biological Applied 3500 to analyze the genetic chain analyzer) depending on the Sanker method has been done 

in ( the institute of genetic in Tehran which is a scientific center for the analysis  of gene sequence ).  

 

 

Results and Discussion 
 

1-Estimate the level of enzyme paraoxonase1 (PON1) in the blood serum of women With breast cancer 

and who have taken the chemical potions 

 

 
Fig 1. PON1 enzyme standard curve 

 

We found concentrations of (PON1) by standard curve as shown in Figure1.The results showed significant 

decrease for women with breast cancer at the level of Probability (p<0.01) of the enzyme when it reached the 

level (120.99±10.23 ng/ml) when compared with normal women (195.45± 12.1ng/ml), while the women have 

taken first dose of chemotherapy shown significant decrease at (119.39± 8.1ng/ml) when compared with normal 

women, for the same the results shown significant decrease   reaching the level of the enzyme (79.28± 

5.33ng/ml) (58.34±3.33ng /ml) for women have taken second dose and the third dose at (p <0.000, p <0.001), 

respectively, , as shown in Figure(2). 
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Fig 2. PON1 levels in blood serum for normal and effected women with breast cancer and who have taken 

chemical doses 

 

(*:p<0.05, **:p<0.01,***: p<0.001,****: p<0.000)at the level of Probability compared to normal  

(#:p<0.05, ##:p<0.01, ###:p<0.001, ####;p<0.000) at the level of Probability compared tocancer 

 

Women who have taken the first dose shown not significant decrease when Compared with women with breast 

cancer, while women with second and third doses shows significant decrease at (p <0.01, p <0.05) The enzyme 

PON1 one antioxidant enzymatic may be due to decline in cancer patients to attack the free radicals to normal 

cells, where he found an inverse relationship between the level of an enzyme PON1 and the level of oxidative 

stress (Das, 2002) , another study found that the reason for the decline in the level of the enzyme when using 

therapy chemical  in mice may be due to the enzyme formed in the liver and through the influence of the toxic 

treatment on liver cells and attacked a group of proteins, especially those that contain Cystine amino acids and 

cystain which owns SH group important in building and effectiveness of enzyme PON1 in liver cells (yildirim 

etal., 2012)  

 

The decline of the enzyme PON1 may be due to one side effect of continuing of taking the second and third 

dose on the acidity of the blood, or due to the so-called(sepsis) and the lack of potassium which affects the 

enzyme activity and concentration  (Inal etal., 2015). . One study also pointed to the role of the changes that are 

occurring in genetic forms that responsible of enzyme encryption, in addition to the low level (HDL) primarily 

responsible for the transfer of the enzyme.( Elkiran etal., 2007). 

 

 

2-Determination of biochemical prameteres level in blood serum of women with breast cancer and who 

have taken chemotherapy compared with naturalist women 

 

 

The level of total cholesterol (T C) 

 

The level of tolal cholesterol: Studies have shown when measuring total (TC) cholesterol level that there is a 

significant increase at the level of probability   (p<0.001) for women with breast cancer, which shown 

(6.0±0.12) mmol/l when compared with normal women's group (4.81± 0.24) mmol/l at the level of propability, 

(p<0.001) and showed significant increase in total cholesterol level, for women who have taken the second dose 

(5.87±0.9) mmol/l as well as the results showed an increase significantly in the level of cholesterol for women 

who have taken third dose (5.94±0.99) mmol/l for the same level of probability, as shown in Figure(3).. and that 

there is also a not significant decrease for women who have taken chemical doses when compared with women 

with breast cancer.  
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Fig 3. Cholesterol level for normal women ,women with breast cancer and who have taken chemical doses 

 

(*:p<0.05, **:p<0.01,***: p<0.001,****: p<0.000) 

(#:p<0.05, ##:p<0.01, ###:p<0.001, ####;p<0.000) 

 

 The significant high level of T C for women with breast cancer is predicting breast cancer marker has been 

attributed to the increase (Etiological) that precedes the disease, there are mechanisms associated with high 

cholesterol, including its effect on the pathological diagnosis or occurrence disturbances in lipid metabolism 

may lead to increased production of stimulant hormones, high cholesterol may also associated impact on the 

immune system of the body, which promotes the growth of tumors, may also be attributed to him the high level 

of estrogen which leads to increase the likelihood of developing breast cancer, and studies have found that high 

cholesterol cell cancer lead to increased fluidity of membranes for cancer cells, allowing them to proliferate 

(Abu Bedair etal., 2003) (Yadav etal.,2012) (Rzymowska,2011). It may increase the absorption of cholesterol 

by the tumor cells as it can be liver function have been affected and in turn affect other lipoproteins (Liaveras 

etal., 2011) 

 

 

The level of malondialdehyde MDA 

 

Found that women with breast cancer and who were not treated with chemotherapy,  significantly increase the 

level of Probability,  MDA at (p<0.05) to, which amounted to (2.043±0.061) µm /l compared with normal 

women, which reached the level to have (1.766±0.081) micromoles / liter as the results showed a significant 

increase in the level of probability (p<0.01) in women who have taken the firs second doses reaching the levels 

(2.15±0.061), (2.16 ± 0.031) µm /l , shown a significant rise Level reached , respectively when compared with 

normal women while who have taken the third dose showed an increase significantly at level of Probability 

(p<0.001) when compared with normal women's group where amounted (2.24± 0.037) µm /l . 

 

                                       
Fig 4. Comparison of  malondialdehyde MDA level among patients with breast cancer  women and normal 

women  and patient who have taken chemotherapy  

(*:p<0.05, **:p<0.01,***: p<0.001,****: p<0.000) 

(#:p<0.05, ##:p<0.01, ###:p<0.001, ####;p<0.000) 
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The results showed when effected women without doses compared to breast cancer with groups who have taken 

chemotherapy that there is a rise significant when taking the first dose second ,dose as can be seen that there is a 

rise significantly when the third dose at  (p<0.05) compared with women with breast cancer. 

 

Based on the results that have been reached it is noted that there is a rise significantly in the level of (MDA) in 

the case of breast cancer may be attributed the cause to increase the level of free radicals (the primary cause of 

cancer) that interact with unsaturated fatty acids and converted turn into free radicals (Das U.,2002). These free 

radicals in turn, works to bring about genetic mutations and cancer genes are active and then formed cancerous 

tumors by triggering reproduction fibrillation (fibro blast proliferation) leading to cancers including breast 

cancer (Aghvami etal., 2006). 

 

Also found in women that they were taken  chemotherapy, which is characterized when taking it does not attack 

a specific area of the tumor cells but also affect normal cells, which produces a number of reactions in all tissues 

and this is in agreement with one of the studies which have shown that chemotherapy has a role in increasing the 

secretion of toxic in all phases of treatment which indicates oxidative stress before, during and after 

chemotherapy (Junior etal., 2015). also attributed the cause of the high level of MDA and who took third dose 

of chemotherapy to the depletion of most of the antioxidants necessary for Sweeping free radical damage in 

addition to increasing the level of O2 and H2O2 after taking treatment (Sharma and Rai, 2014) 

 

 

The level of glutathione  

 

The effect of breast cancer on the level of glutathione GSH found that there is a significant decrease in GSH 

level in patients with breast cancer at the level of Probability (p<0.001) compared with normal women, a group 

that has been studied and the results found that GSH level in women with breast cancer reached its level (5.083± 

0.491) µm /l   compared with normal women's group, which reached the level to have (8.699±0.236) µm /l   liter 

while the level for women who have taken the first dose (4.971±0.42) µm /l   at (p<0.001) while, who have 

taken the second dose has reached the level (4.43 ± 0.362) µm /l   s/liter and who have taken the third dose 

(4.01±0.56) µm /l   at (p<0.01). significant decline is observed for the three doses compared with normal 

women. 

 

As shown results when compared to women who have taken the first dose is decreased  not significantly while 

the results for women who have taken the second and third doses decreased significantly at (p<0.05) compared 

with women with breast cancer. The reason may be due to an increase lipid peroxidation in cancer patients and 

then increased consumption  of (GSH), which is one of the non-enzymatic antioxidant that contribute to the 

removal of free radicals and their results as well as infected of cancer leads to antioxidant consumption that 

compound stimulates the enzyme (Thiol transferase) (Nourazarian etal., 2014). 

 

 
Fig 7. Glutathione level for normal women , women with breast cancer and who took the chemotherapy 

 

(*:p<0.05, **:p<0.01,***: p<0.001,****: p<0.000) 

(#:p<0.05, ##:p<0.01, ###:p<0.001, ####;p<0.000) 
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On the other hand found that the loss of appetite in patients with tumors, especially when subjected to the 

treatment, which leads to a decrease in the levels of dietary antioxidants, which increases the consumption GSH 

(Sheeh, 2010) (Nakayamma etal., 2011). 

 

 

The Level of the total protein 

 

The results of comparing the total protein  TP in the blood serum of women with breast cancer which not have 

chemotherapy was significantly higher at the level of Probability (p≤0.01) its level (9.76±1.251) µm /l   when 

compared with normal women, as shown in Figure.(8) reaching the total protein level (7.472± 1.612) µm /l  , the 

results shown women who have taken doses of chemotherapy first dose increase significantly at the level of 

probability (p<0.001) in the total protein ratio of them (10.84±1.831) µm /l  .  

 

                                       
Fig(6)Total protein level for normal women, women with breast cancer and who have taken the chemotherapy 

 

(*:p<0.05, **:p<0.01,***: p<0.001,****: p<0.000) 

(#:p<0.05, ##:p<0.01, ###:p<0.001, ####;p<0.000) 

 

The results also showed an increase significantly at the same level of probability for women who took the 

second dose and the third when compared with countrol group reaching the level (10.33±2.13) µm /l   

(10.11±1.031) µm /l   , respectively Based on the results in our study indicate an elevated level of total protein 

may be due to the crash of the cells and leakage of cellular contents into the vaccine causing a rise in the level of 

total protein or as a result of increased globulins increasingly represented in many cancer cases as a result cause 

of vomiting that accompany malignant diseases of infectious disorders ( suga and Tamura, 1972). 

 

The results indicated when women patients taken three doses of chemotherapy show significant increase in the 

total protein ratio compared with effected women without doses at (p<0.01) .But the result for women who took 

the first dose was indicated while at (p<0.05)  was indicatedfor women who took the second and third doses . 

The reason for these increase may have been due to the chemotherapy treatment role lymphocytes in the 

formation globulins which in turn leads to increased blood serum protein to compensate for the decline in 

globulins (Fatima, 2013) 

 

 

The level of Uric acid  

 

The results shown that women with breast cancer display increase significantly at the level of probability 

(p<0.000) reached the level (14. 20± 2.72) µm /l   , compared with the control group of women reaching level 

(10. 21±1.32) µm /l   and also the results showed an increase significantly when taking all doses. where women 

who have taken the first dose reached the level (467.61± 8.24) µm /l , (480.33±8.31) µm /l   for women that they 

were taken away the second dose and at a level of probability (p <0.001) and also women who took their third 

dose showed a significant rise in the level of probability (p <0.000), reaching (482.11±9.933) µm /l  . 
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Fig(7) Uric acid levels in normal women, women with breast cancer and who took the chemotherapy  

 

(*:p<0.05, **:p<0.01,***: p<0.001,****: p<0.000) 

(#:p<0.05, ##:p<0.01, ###:p<0.001, ####;p<0.000) 

 

The results showed women treated with chemotherapy who take the first dose was not significant increase when 

compared with women with breast cancer while women who took the second dose, and the third, there are 

significantly higher at (p<0.05).                                                                               

 

The high level of uric acid when compared with normal women may be because of injury of cancer leads to 

increased metabolism of purines (rules nitrogen component consisting of nucleic acid crashes DNA), and the 

high level of uric is evidence of the destruction of the cancer cells, where studies have shown that uric acid is a 

ring important link between cancer disorders and inhibition of the effectiveness of the enzyme xanthine 

oxidoreductase (XOR) inside the tumor cell (Fini etal., 2012). These results agreed with (Ames etal., 1981) that 

an increase in uric acid, a sign of increased oxidative stress , also may be due to rise among patients who were 

treated with chemotherapy treatment is that these substances have a significant impact on the overall causing 

inflammation renal glomeruli, one of the side effects of these treatments causing a buildup of uric acid in the 

blood serum (Vidhya etal.,2010). As one of the studies pointed to the effect of taking doses of chemotherapy for 

breast cancer patients who have taken the chemotherapy, which leads to increased production of free radicals as 

a result of the consumption of antioxidant treatment in serum (Abdel-Salam etal.,2011). As noted one study that 

giving the mice a drug Doxorubicin, one of the types of chemotherapy for cancer patients with multiple doses 

cause deterioration in kidney function and increased permeability of the capillaries in the glomerulus renal 

(Soliman etal.,2014) 

 

 

The level of calcium 

 

The study of the impact of cancer on the level of calcium showed the level of calcium decline significantly for 

women with breast cancer, reaching the level (2.79±0.01) mmol/l when compared with normal women level 

attained (2.85±0.125) mmol/l while the level (2.55±0.067) mmol/ l for women who have taken the first dose as 

the results showed a significant decrease in the level of probability (p<0.01). women who have taken the second 

dose third dose have shown a significant decrease in the level of probability (p<0.001) reaching the level 

(2.39±0.043) mmol/l and (2.33±0.011) mmol/l, respectively, as shown in Figure (8). But when you make a 

comparison between the women who have taken the chemotherapy dose for the first shows a significant 

decrease at (p<0.01) when compared with infected women also effected women without doses effected  who 

took second and third doses showed a significant decrease at (p <0.001) when compared with women with 

breast cancer without doses. 
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Fig(8) level of calcium for normal women , women with breast cancer and who took the chemotherapy 

 

(*:p<0.05, **:p<0.01,***: p<0.001,****: p<0.000) 

(#:p<0.05, ##:p<0.01, ###:p<0.001, ####;p<0.000) 

 

The reason may be due to that there is a direct correlation between the incidence of cancer and the level of 

calcium in the blood serum, where a recent study found that the level of calcium is linked to the likelihood of 

developing breast cancer as the calcium is the  second messenger for transfer of signals between cells through its 

participation in regulating of Reproduction  and apoptosis of the cell and influence calcium receptors in the 

thyroid , kidneys and other tissues as colon and breast then influence the secretion of thyroid hormone, kidney, 

calcium receptor has an important role in maintaining the calcium concentration inside and outside the cells and 

regulation of many cellular processes including proliferation of cancer cells (Yadav etal., 2012 ) , it may also 

attributed the cause to be (Toxal) one kind of chemical treatments that work mechanism programmed death of 

cancer cells affects the distribution of calcium inside and outside the cells, therapy causing flow of calcium into 

the cell , in addition to the breast cancer patients suffer from bone destruction and lack of calcium absorption 

intestine (Pan etal.,2014; Coombes etal,1977), this has relation of the spread of cancer cells. (Almquist etal., 

2009) , generally chemotherapy types have  effect on calcium channels effort in cell membranes and makes 

them more permeable, allowing the entry of calcium into cells, causing reducing its level in the blood serum 

(Florea and Busselberg, 2009) 

 

 

The level of BMI 

 

Also the results shown that there were high significant at the level of probability (p<0.000) for women with 

breast cancer, which reached the level of BMI to have (35.313±0.051)% compared with normal women, 

reaching the level (28.31±1.08)%, as well as women who have taken the first dose (34.06±1.07)% at a level of 

probability (p<0.001) as well as who take them the second dose was (30.44±2.077)% at a level of probability 

(p<0.01), but women who took the third dose showed not  significant increase which  reached (29.03±2.31)%  

when compared with normal women 
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Fig(9) BMI level for normal women , women with breast cancer and who took the chemotherapy 

 

(*:p<0.05, **:p<0.01,***: p<0.001,****: p<0.000) 

(#:p<0.05, ##:p<0.01, ###:p<0.001, ####;p<0.000) 

 

Also the results shown these women who took the first dose have not significant decrease when compared with 

women with breast cancer without doses while women who have taken the second dose and third dose have 

shown a significant decrease at (p<0.001) when compared with infected women without doses, the reason may 

be due the level of BMI has relation with human breast cancer through several mechanisms, including its 

increased may affect the immune system and the factors that regulate cell growth, such as growth IGF-1, and 

sex hormones like Estrogen where the height increases the activity in adipose tissue surrounding (Singh and 

Jangra,2013) ( American cancer Society, 2015). Other studies showed that BMI height has the role in the 

incidence of breast cancer which is linked to 25% with an increased likelihood of developing breast cancer, 

although the mechanism of BMI link and the risk of injury is still not clear, but some studies have pointed to an 

increase fatty tissue may lead to increased cell division and promote tumor also found that higher BMI has an 

effect on the metabolism of chemotherapy like Tamoxifen , low BMI after taking the treatment may be due to 

the negative effects that accompany chemotherapy Vomiting , nausea and loss of appetite after taking the third 

dose affecting body weight. (Berclaz etal.,2004) also showed another study on the effect of multiple doses on 

the hormone leptin (satiety hormone), which has a role precisely body mass (Escribano etal.,2014) 

 

 

The Study Molecular of Genetics Gene for Enzyme Paraoxonase 1 Gene(Exon4) 
 

The results of the study of genes responsible on the types of enzyme paraoxonase1 of exon PON1 (Exon 4) for 

women, normal and female patients with breast cancer and then take them chemotherapy first dose second dose 

third dose which included this study also identified the mutations in the genetic analysis of mutations of genes 

and the study included the following steps. 

 

 

DNA extraction  

 

It was extracted the DNA of 93 blood samples, including 63 women patients with breast cancer and follow-up 

after she took them the first dose second dose third dose of chemotherapy, and 30 blood samples of women 

naturalist group control , it was measured the concentration and purity of DNA by using spectrophotometric 

analysis Nano – drop device . (Rinaldi etal.,2014) 

 

 

PCR and gel electrophoresis 

 

The product of Polymerase chain reaction technique PCR are tested by using electrophoresis technique using 

Agarose gel at concentration of 2% and using DNA safe stain dye to show the outputs clearly where packets 
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DNA appeared (bands DNA) clearly as in Figure(15) PON1(Exon4) where there is no deformation smear did 

not include any of the shows on the gel packs prepared layer. 

 

                                     
Fig 10. Products analysis shows the polymerase chain reaction by using electrical immigration agarose2% and 

dab using (Safe stain) of the PON1Exon4 

 

Sequencing 
 

It was found the sequence analysis for 4model of the enzyme PON1, which is used sequence sequential 

technique for same samples selected within Exon No.(4) in a gene PON1, also sequential sequence analysis 

technique are made and compare the results studied categories in website (NCBI) National center for 

biotechnology in formation. 

 

 

The Study Molecular of Genetics Enzyme Paraoxonase1 Gene (Exon4) 
 

The Sequence technique shows of exon4 for women naturalist  and women with breast cancer and women 

showed after she took them the first dose (Query sequence) and compared with the original source of the 

sequence of DNA of Exon (reference sequence) figure (11) for model natural for women of Exon4PON1 gene 

Sequencing where It notes the lack of a mutation when compared with the original source of exon 

CGCGAGCAACTTAAATACTTCTGATGGACCTGAATGAAGAAGATCCAACAGTGTTGGAATTGGGG

ATCACTGGAAGTAAATTTGATGTATCTTCATTTAACCCTCATGGGATTAGCACATTCACAGATGAA

AACT 

 

                                       

                                       
Fig 11. Sequence sequential enzyme PON1 (Exon 4) for the control group (normal women) 

 

CAGAGAACGCAAATACTTCTGATGGACCTGAATGAAGAAGATCCAACAGTGTTGGAATTGGGGAT

CACTGGAAGTAAATTTGATGTATCTTCATTTAACCCTCATGGGATTAGCACATTCACAGATGAAAA 
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Fig(12)Sequence sequential of enzyme PON1 (Exon4) for a group of patients (women with breast cancer) who 

did not take their chemical potions 

 

The results showed in Figure(13) three different types of mutations within exon No. (4) of the gene PON1 for 

women with breast cancer (after she take the first dose of chemotherapy) which represent the first mutation (a 

mutation type deletion mutation) and the so-called Frame shift mutation (shift) deleted one nitrogen base and 

lead to change all codons after the deletion site therefore change all amino acids in the multi-acid chain amino , 

delete the nitrogenous base at position 610 (this mutation lead to the loss of amino acid (TAC) Tyr) the second 

mutation for the type of (point mutation) of the substitution mutation which is two mutations at site 647 (silent 

mutation where codon variable is giving same amino acid (glycine Gly) GGC to GGA) and location 648 (Thr. 

acid turns into amino acid Ser. TCT (ACA)). also found the third mutation type of deletion mutation  at position 

659 (loss of amino acid Asp (GAC)). 

 

CAAACTAGAGTAGATATTCTGCCACCAGAGATGCACTATTTTACTGACTCCCTCCTGTTGATTTTTT

GAGATGATCTTGGCACATCGCTGGATTATGTTCTTTTCTACAGCCCAAGGGAGGTTAAAGTGGTGG

CCAAAGGATTTTGTAGTGCCAATGGGATCACACTTCTCACTCAGACCAGAA 

                                      

                                      

                                      
Fig 13. Sequence sequential for enzyme PON1 (Exon 4) for a group of women with breast cancer who took the 

first dose of the chemical 
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