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Summary: 

Prostate cancer (PCa) is the second most prevalent male cancer worldwide. 

The establishment of predictive biomarkers capable of distinguishing between 

indolent and aggressive prostate cancer would reduce the risk of over diagnosis 

and overtreatment.  

Thus, the aim of present study is to examine whether the Prostate Cancer, 

and benign prostatic hyperplasia (BPH) , patients have distinctive concentration of 

miRNA-21 &miRNA-143, which might lead to discover noninvasive diagnostic 

biomarkers with high sensitivity and specificity. Moreover to find out whether 

Patient with prostate hyperplasia or cancer have distinct IL-18 and capsase 9 single 

nucleotide polymorphism (SNP) that could have an effect on disease susceptibility. 

To achieve this goal, a case control study have been conducted and based on 

three group, first group include 50 patients  with PC. Second group was 50 patients 

who have benign hyper plaisa (BHP). Who were observation in Thi-Qar Oncology 

center in the period from January 2018 to February 2019 under the supervision of 

oncology specialists were included in this study. Third group was include 50 

healthy volunteers (non prostate cancer and non BHP). Blood sample were 

collected by venipuncture from these groups.  

This study found that there was the subject  below 40 yrs. Old in patient 

group.  There was no significant difference in mean age between patients group at 

(P = 0.093). However, patients in both BPH and cancer groups were significantly 

older than control subjects (P< 0.001). 

All subjects within the control group had serum PSA level of less than 4 

ng/ml (ranging from < 0.07 to 3.13 ng /ml) and the mean level was 1.20 ±0.97 



 

II 
 

ng/ml, There was no significant difference in mean serum PSA between patients 

groups (P = 0.081). However, patients in both BPH and cancer groups were had 

significantly higher PSA level than control subjects (P< 0.001),  

And when the 11.48 ng/ml was considered as a cutoff value for prostate 

specific antigen (PSA). 

Concerning mi-RNA fold change, The levels of miR-21 and mi-143 in 

control group were constant and equal to (1). miR-21 was significantly highest in 

prostatic cancer and followed by BPH, 6.40  versus 2.28, respectively at (P< 0.01).  

While miR-143 was significantly lowest in prostatic cancer0.12 when compared 

with both control and BPH groups (P < 0.001); however, there was no significant 

difference in miR-143 between BPH and control groups, 1.11  versus 1, 

respectively (P = 0.140). When, ROC curve analysis was carried out and the results 

show that, the miR-21 cutoff value was > 4.513 with sensitivity, specificity, PPV, 

NPV and accuracy levels of 88.0 %, 90.0 %, 89.8 %, 88.2 % and 89.0 %, 

respectively. While miR-143 cutoff value was ≤ 0.264 with sensitivity, specificity, 

PPV, NPV and accuracy levels of 78.0 %, 98.0 %, 79.6 %, 96.1 % and 88.0 %, 

respectively.  

IL-18 genotypes GG, GC and CC were expressed as 38 (76 %), 5 (10 %) and 

7 (14 %) in control group, as 35 (70 %), 11 (22 %) and 4 (8 %) in BPH group and 

as CC (44 %), GC(38 %) and CC (18 %) in prostatic carcinoma group respectively; 

therefore, homozygous CC and heterozygous GC genotypes were significantly 

more frequent in patients with prostatic carcinoma in comparison with control 

group (P = 0.002) and in comparison with BPH group (P = 0.030). 

Caspase genotypes AA, AG and GG were expressed as 33 (66 %), 12 (24 %) 

and  5 (10 %) in control group, as 30 (60 %), 14 (28 %) and 6 (12 %) in BPH 
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group and as 16 (32 %), 22 (44 %) and 12 (24 %) in prostatic carcinoma group; 

therefore, homozygous GG and heterozygous AG genotypes were significantly 

more frequent in patients with prostatic carcinoma in comparison with control 

group (P = 0.003) and in comparison with BPH group (P = 0.018); however, there 

was no significant difference in  caspase 9 genotype frequency distribution 

between control and BPH groups (P = 0.842),  

In conclusion, we can get a diagnostic biomarker with high sensitivity and 

specificity, by using a combination of  these two miRNA miRNA-21 which show 

high sensitivity, and miRNA-143 which shows high specificity (88.0, and 89.0) 

respectively.  Which could potentially supplement each other in a diagnostic test, 

and thus increase sensitivity when compared to individual miRNAs, and 

population who have GC, CC genotype for IL-18, and AG, GG genotype for 

caspase 9 could be at have risk for malignant tumor formation, and this could 

emerging an approach which has the potential to improve prediction of 

susceptibility to prostate cancer and disease progression. 
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1.1 Introduction 

Prostate cancer (PCa) being the second most communal cause of 

cancer mortality is the utmost common non-cutaneous malignancy 

amongst men in the United States (Alhasan et al; 2016). More than one 

million novel diagnosis have occurred only in 2012, which accounted for 

15% of men diagnosed cancers and out of which 70% were found to be in 

developed regions. Being more recurrent cancer in men, prostate cancer 

has affected over 1.4 million inhabitants in Europe and caused over 10% 

of all cancer mortality in 2012. A 2018 estimation of the American 

Cancer Society (ACS) represented the prostate cancer diagnosis in 

164,690 men which was the 19% of all new cancers whereas, 29,430 

deaths from illness were embodied which was the 9% of all men related 

cancer deaths (Pereira, 2018). 

As a common urological malignancy, thousands of studies related 

to prostate cancer (PCa) have been preperd every year. Numerous studies 

have confirmed that genetic factor is one of the main causes of 

PCa,therefore, Hence, important to understand the effect of genetic 

polymorphisms, for example Interleukin-18 (IL-18) polymorphism and 

Caspase 9 polymorphism) in people of different ethnic backgrounds (Han 

et al; 2015). 

The role of chemokine IL-18 deliberated to be significant in the 

progression and development of numerous human malignancies and 

various former studies related the polymorphism in IL-18 with the risks 

of prostate cancer (Zhang et al; 2016). Caspase-9 encoded by 

chromosome 1p36.1 CASP-9 gene is a Cysteine protease. All through the 

apoptosis in humans, caspase enzyme cascade is used in intrinsic and 

extrinsic pathways; the intrinsic pathway utilizes caspase-9 whereas 

extrinsic pathway employs caspase-8 (Zhang et al; 2013). Approximate 
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results estimated the involvement of CASP 9 polymorphism in etiology 

and consequently associated as a genetic marker for prostate cancer 

(George et al; 2012).  20% of the fluid constituting semen is made in 

prostate’s small glands and positioning of the prostate disease frequently 

affect ejaculation, urination while infrequently affect defecation (Mustafa 

et al; 2016). 

The struggle to improve PCa screening methods has arisen a new 

upsurge of PCa biomarkers which have advanced PCa specificity than 

PSA & its isoforms. Biomarker molecules are tended to detect and 

evaluate to provide information about a disease beyond  standard clinical 

considerations. Biomarkers can be identified in blood, urine and tissue 

samples. Biomarkers can provide diagnostic as well as prognostic 

information, assisting providers in making disease predictions designed to 

guidetreatment decisions on an individualized basis(Ashley et al; 2017). 

The limitations of current noninvasive means of prostate cancer 

diagnosis, such as PSA testing, are becoming noticeable (Matin et al; 

2016).Therefore, the establishment of predictive biomarkers capable of 

distinguishing between indolent and aggressive prostate cancer and 

stratifying patients based on their responsiveness to therapy would reduce 

the risk of overdiagnosis and overtreatment,one promising approach is the 

utilization of microRNAs  (miRNAs) in the diagnosis and prognosis of 

prostate cancer patients (Mullane and Van 2016).  

The small noncoding endogenous RNA molecules that post 

transcriptionally regulate the gene expression by targeting messenger 

RNAs are acknowledged as miRNAs. The miRNAs are considered to be 

the powerful regulators of diverse cellular processes intricate 

pathogenesis of numerous cancer types like PCa as more than 60% of 

protein coding genes are controlled by miRNAs (Torre et al; 2015). 
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Prostate biopsycentered on digital rectal examination (DRE) or increased 

PSA showed high diagnostic specificity and sensitivity in PCa patients by 

using serum miR-221 and miR-21 (Matin et al; 2016). Down-regulation 

of miR-143 has been stated in numeral cancers and reports have 

demonstrated that an inhibitory effect on cell proliferation of miR-143 is 

substantiated by decrease in cell viability. Conversely, the biological 

purposes of miR-143 in Prostate cancer stay basically unexplored (Zhou 

et al; 2015). 

 

The aim of study: 

The purpose of present study is to examine either the Prostate 

cancer patients having distinctive concentration of miRNA-21 & miRNA-

143 in serum expression profiles which might lead to the noninvasive 

biomarkers’ potential development of disease and whether Patient with 

prostate hyperplasia or cancer has distinct IL-18 and capsase 9 single 

nucleotide polymorphism (SNP) that could effect on disease 

susceptibility. 
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2 Literature Review 

2.1 Overview of Prostate Cancer 

2.1.1 Definition 

Prostate cancer is most common non-cutaneous and heterogeneous 

diseases with capricious clinical outcome. However, majority of patients 

harbor lethargic tumors can be cured by local therapy, while 

subcategories of patients exist with aggressive disease or they persist & 

progress after primary treatment (Udager and Tomlins 2018). Prostate 

cancer’s demises are highest after lung cancer (Hassanipour et al; 2016). 

2.1.2 Epidemiology of Prostate Cancer. 

Universally, Prostate cancer is utmost frequently diagnosed cancer 

in males with an approximation of 1.6 million occurrence cases in 2015 

and is found to be chiefly common in developed countries (GBDCC, 

2016).The majority of reported cases occur in developed regions in 

comparison to developing countries , conceivably in part related to the 

widespread use of prostate specific antigen (PSA) testing and biopsy 

screening (Ferlay et al., 2015).  

According to an estimation, United States has foremost cause of 

incident cancer and 180,890 new cases has been diagnosed only in 2016. 

Because of considerable global variation, the prostate cancer incidence is 

distinguishable as there is a 40 fold variance in age-accustomed 

occurrence rates among the males (African-American males, United 

States)with highest incidence rates and lowest rates in Asian males of 

native countries ( Howlader et al., 2016). 

Prostate cancer has been the second most typically diagnosed 

cancer make up 15% of all male cancers by 2012 (WCR, 2014).  While it 

is considered to be the worldwide sixth leading cause of cancer related 
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death in males (Chen et al., 2014). The death by prostate cancer has 

increased from 156,000 (1990) to 256,000 (2010) (Lozano et al., 2012).  

Moreover, this death rate is increasing extensively across the world.  

Though the death rate is varied for different countries like it is more 

common in North America, New Zealand, Europe, and Australia while it 

is least common in South East Asia (PCS, 2016).  

In United States 2018, about 164,690 new cases have been reported 

and 29,430 prostate cancer demises have been assessed.  

In Europe, prostate cancer has been appraised as the third 

maximum diagnosed cancer after colorectal and breast cancer with 

417,000 cases throughout 2012 (Feraly et al., 2013). Although, in United 

Kingdom, Prostate cancer is the 2nd most public cause of cancer demises 

after lung cancer with 35,000 diagnosed cases and 10,000 deaths per 

annum (PCS, 2014).In terms of European statistics, Western Europe has 

the highest levels of Prostate cancer incidence, with Ireland placing as 

third highest for Prostate cancer Incidence (EUCAN, 2018).  

 In Asia, Prostate cancer is anticipated as the 2nd most common 

cancer in men with 25- fold worldwide occurrence rate. Age standardized 

rates (ASR) are maximum in New Zealand, North America and Australia 

which are recorded as 111.6 & 97.2 / 100,000 correspondingly. 

Rendering the World Health Organization (WHO) report 2012, the 

prevalence rates has been estimated as 4.5% for South Central Asia and 

10.5% for East Asia (Feraly et al., 2012). Prostate cancer occurrence rates 

are considered lowest worldwide; though, as per examination, these rates 

are increasing in almost all realms like the increase vary for 13.8% per 

year and 3.1% per year in Republic of Korea, Philippines and Thailand 

respectively (Melissa et al., 2012). Prostate cancer frequency is 

increasing in Asian countries during past few decades. Presently, prostate 
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cancer has turned out to be the 6th most recurrent cancer in Asian men 

with 307,000 death estimation in 2012; while ranking (highest) 2nd in 

Western Asia and 8th (lowest) in South-central Asia.  The developing East 

Asian prostate incidence rates are on rapid increase since 1990s and now 

it has increased up to the 7.2% per year in the duration of 2004-2009. The 

National Cancer Registry Report showed 9.92 per 100,000 incidence in 

2009 (He  JCW, 2012).  

Turkey is estimated to have the higher PCa (prostate cancer) 

incidence rates than other Asian countries and is found to have most 

common urological tumor malignancy and this published article less 

incidence than China, Korea and Japan (Onat, 2016). The epidemiology 

conducted in Iran represents the prostate cancer as the 6th most common 

cancer, although, it is the third most shared cancer in males. The diverse 

geographical distribution represents the lower rate in Iran and other Asian 

countries in comparison to the Western countries. According to a 

standardized documented data 3.5/ 100,000 occurrences were observed in 

Ardabil in 2000 with the similar cancer distribution in Iran while, some 

other studies showed 15.6/100,000 incidences in males (Pakzad et al., 

2016). 

In Arab prostate cancer is accounted to be the 5th more common 

cancer with 7.4% rate of all men cancers conferring the epidemiological 

urogenital cancer investigation (2010). While, it reported to be 12% in 

Algeria, 6.6% in Bahrain, 9.8% in Kuwait, 18% in Lebanon, 6.6% in 

Oman and 7.3% in UAE in around 74 years of males while JCR reports 

confirmed 69 years of age (Al-Azab et al., 2016).Moreover, the easily 

conducted epidemiological studies represented the lower incidence rate in 

Arab males than North American males. The age related occurrence in 
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Qatar (2006) was found to be low as 3/100,000 while United States 

showed 147.8/100,000 incidence (Al-Abdin and Al-Beeshi, 2018). 

In Jordan, the categorized age related prostate mortality rates 

derived from biopsy CaP are; in the range of 7.5-11.5 per 100,000 while 

prostate occurrence rates are found to be of 11.8-20.4 per 100,000 (Al-

Azab et al., 2016).  

Iraqi Cancer Board 2008 enumerated the prostate cancer as one of 

the topmost cancers that impacted Iraqi men with novel registered cases 

(2008) of 246 by 3.73 & mean infested rate of 1.56/ 100,000. However, 

66 new cases had been estimated in the same year in the capital of 

Baghdad. PCa is the 61 ranked cancer of all registered caners in Iraq 

while ranked to 88 contingent on the histological examination which 

indicated that Adenocarcinoma NOS type is the most protruding cancer in 

Iraq. Its rate is 34.55% recorded which comes after the epithelial tumor’s 

rate 2.03% (Khuder, 2012). Further studies exhibited a substantial 

difference in the dispersal of PCa patients in the cities of South Iraq with 

an increase of PCa 15% in Nassyria and 9 % in Misan as compared to the 

75% in Bashrah (Al-Tmemi and Al-Saadi, 2014). 

2.1.3  Etiology and Risk Factor of Prostate Cancer. 

Epidemiologic prostate cancer studies indicated that the lifestyle 

factors and individual’s genetics impact the risks of developing the 

prostate cancer& endurance from this disease. Conventional risk factors 

of incidence of prostate cancer are restricted to the African-American 

race, older age and positive family history of prostate cancer. Genome 

wide association studies (GWAS) indicated the genetic predisposition a 

cause of the prostate cancer. Ethnically diverse ancestral populations are 

found to have more than 180 genetic risk loci and it is confirmed (Al-
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Olama et al., 2014). Many research work has been performed to aspect 

the risk factors for prostate cancer. Factors that are sturdily associated to 

an increased chance of prostate cancer development are: 

2.1.3.1 Age: 

Being an age-dependent disease, the chance of emerging a disease 

mostly rises with age. Prostate cancer is typically diagnosed in males over 

60 years old age while it is rarely diagnosed in males under 40s. The risk 

rate of prostate cancer is 1 in 7 men by the age of 75 whereas, by 85 years 

of age, the risk rate increases to 1 in 5 (Leitzmann and Rohrmann, 2012). 

After 55 years of age, the incidence rate escalate vividly with same 

tendency as other epithelial cancers. This trend is apparent in both low 

and highly developed areas as well as in global prostate cancer rates 

(Ferlay et al., 2015). It is notable that 2012 estimation exhibited 10% of 

U.S males with less than 55 years of age were diagnosed with prostate 

cancer. This early onset cancer might have discrete clinical phenotype 

and etiology (Salinas et al., 2014). According to an approximation, from 

2007-2011, 3.8 % PCa cases were analyzed for 85 years olds, 16.8% 

among 75 and 84; 36.3% between 65 and 74; 32.7% between 55 and 64; 

9.7% between 45 and 54 and 0.6% between 35 and 44 years of age 

(Howlader et al., 2014).  

2.1.3.2  Race / Ethnic groups: 

Racial or ethnic groups’ mortality and incidence is strikingly 

different. United States has threefold difference in prostate cancer 

incidence rates in which black men are considered to have highest 

occurrences. Additionally, death rates of PCa are higher among black 

men which is 2.4 times than white men (Howlader et al., 2016).Shared 

genetics could be a possibility for the indication of high grade prostate 

cancer amongst black men of different countries comprising Jamaica, 
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USA, West Africa and other African and Sub-Saharan countries (Tao et 

al., 2015). The occurrence rate for all races is estimated as 147.8/ 100,000 

while African-Americans have the utmost occurrence rate (223.0/ 

100,000) in the world and it is considered to be the 60% higher  than 

white men (139.9 / 100,000) (Eeles et al., 2016). 

2.1.3.3 Family History: 

Another chief risk factor for prostate cancer is the family history of 

diseases with high heritability probability which is also supported by 

epidemiological studies in Swedish cohort with an indication of 11.6% of 

PCa occurrence by familial factors. Moreover, the brothers suffering from 

prostate cancer are at much higher risk (Tao et al., 2015).Numerous 

studies have constantly specified the aggregation of prostate cancer risk 

due to family history, which showed the 2-3 fold increased risk for those 

males who have positive history of prostate in their first degree relative 

(son, brother father) (Bashir, 2015). Further studies have indicated that 10 

to 15% prostate cancer patients have at least one affected family member. 

The relative risk of developing the PCa increases 2-3 folds in first degree 

relatives of patients (NIH, 2015). Hence, as compared to the normal 

population, individuals with first degree relative PCa history are at double 

risk rate and this risk is more for first degree relatives under the age of 60 

with more than 4 folds for early onset cases (Tao et al., 2015). Are more 

research indicated the three times higher risk rate of the development of 

this disease to the males whose  fathers / brothers were prostate cancer 

patients while comparing them to the patients with no family history and 

having 2 or more first degree relatives with Prostate cancer indicated  five 

times higher risk rate of developing this disease. Furthermore, the 64% of 

the onset prostate cancer cases testified the family history of disease 

while 40% have testified first degree affected relative (Bashir, 2015).An 
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alternate twin study designated the familial accumulation of prostate 

cancer with 57% of high heritability, a reason of the shared genetic 

factors (Mucci et al., 2016). Similarly, beyond 105 risk loci of prostate 

cancer established one third of hereditability (Hoffmann et al., 2015).  

However, the most of the acknowledged germ line risk loci are not 

sturdily related to the fatal or non-fatal prostate cancer (Shui et al., 2014). 

WHO report specified that inherited factors might be involved in primary 

prostate carcinogenesis (WHO, 2014). 

2.1.3.4 Smoking: 

 U.S. surgeon General (2014) a reported that smoking during cancer 

is an excessive public health implication. The “redolent” evidences 

termed the smoking as risk for less differentiated cancer and advanced 

stage disease (U.S. Department of Health and Human Services, 2014). 

Normally, smoking has not been deliberated as a risk factor for PCa but 

its effects on epidemiology are unconvincing.Where as, a meta-analysis 

of 24 cohort studies (RR: 1.22, 95% CI: 1.01-1.46) stated a substantial 

escalation of Prostate cancer risk for current & past heavy smokers but 

then again the statistical association was essential only  in situation of 

past smokers. Smokers are more likely to have 14% more mortality rate 

than nonsmokers as smoking excite the aggressive hormone related 

cancers which is possible by encompassing effects on sex steroid 

hormone level or constant exposure to the carcinogens such as polycyclic 

aromatic hydrocarbons found in smoke of cigarettes (Bashir, 2015). The 

Health Professionals FollowUp Study (HPFS) conducted studies 

examined the 5366 smokers diagnosed with prostate cancer, followed 

them for 22 years and out of which 524 deaths were documented in 

comparison to the males who never smoked. The current smokers have 

60% high Prostate cancer death rate (HR 1.61; 95% CI: 1.11-2.32) and 
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even after more modification for the grade and stage of prostate, the 

association for current smoking stayed eminent. Though the reduction of 

this association recommended that the grade or stage may intervene the 

effect of smoking on mortality due to prostate cancer (Pernar et al., 

2018). 

2.1.3.5  Environmental and Dietary Factors: 

The role of dietary factors in the development of PC has been studied 

since long, but results are conflicting and no clear evidence has become 

available as yet (Vidal and Freedland, 2014). Alcohol, fats, dairy products 

and red meat’s disproportionate consumption increase the risks of 

prostate cancer while vegetables and fresh fruits are considered to 

diminish its risk (ACS, 2015). Red meat consumption cooked at high 

temperature is certainly linked to the growth of advanced Prostate cancer 

(Bashir and Malik, 2015). Negative effects have also been suggested for 

high-fat diets and for the consumption of well-cooked red meat (Laitinen, 

2016). But the association is uncertain (Lin et al., 2015). In contrast,  

beneficial dietary factors include fruits and vegetables, especially 

tomatoes, which are rich in lycopene, as well as diets low in saturated fats 

and carbohydrates (Lin et al .,  2015). Protective effects have also been 

reported for broccoli, soy, green tea and vitamin D (Hackshaw-McGeagh 

et al., 2015). In addition, physical activity has been shown to slightly 

decrease prostate cancer risk (Laitinen, 2016). Though, the studies about 

obesity are assorted but latest studies proposed that the obesity is steadily 

related to the cause of the aggressive prostate cancer and prostate risks 

are two times higher in obese males (Bashir, 2015).  
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2.1.3.6 Genetic Factors: 

Prostate cancer has indicated the highest hereditability of most of 

the major cancers (Mucci et al., 2016). Family related linkage research on 

European descent populations for the hereditary study of prostate cancer 

identified the series of responsible genes such as PCAP (1q42-43), CAPB 

(1q36), HPC1 (1q24-25), HPCX (Xq27-28), HOXB13, HPC20 (20q13) 

another in this series. In non-European descent families, a series of loci 

were recognized which included 12q24-25, 2p16, 2p21 and 12q24 by 

family studies (Rebbeck, 2018). Regardless of the discovery efforts of the 

unique genetic loci which is linked with the hereditary prostate cancer in 

minority population, the reduction of risks and genetic testing for 

hereditary PCa has not been evolved into the clinical training yet as this 

has been a case for various different cancer sites.  Lately, clinically 

significant associations have been acknowledged as well as associations 

of inherited mutations in gene BRCA2 with the suggestions & 

implications of treatment (Cheng et al., 2016). The international 

Consortium for Prostate Cancer Genetics (ICPCG) discovered more 

twelve PCa risk regions on assorted chromosomes like 5q35, 1q23, 8q12, 

5q11, 11q13, 20p11-q11 & 6p21. Even mutations on BRCA gene are 

comparatively rare with less than 0.3% prostate cases and males above 

65years have germ line mutations in BRCA1 gene in which risk increases 

by 3.5 folds and BRCA2 gene in which risk increases by 8.6 fold. 

However, there is an association found between the poorly discerned 

large prostate tumors and carrier of mutations in gene BRCA2 (Tao et al., 

2015). Despite of the being penetrant nature of BRCA mutations to the 

aggressive prostate cancer, their usage is restricted because of the low 

incidence in clinical screening (Helfand and Catalona, 2014).  
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Additionally, the mutations in DNA mismatch repair genes like 

MSH2, MLH1, PMS2 and MSH6 as well as mutations of DNA repair 

related genes comprising BRIPI, NBSI, CHEK22, and PALB2 have been 

considered to be associated with eminent prostate cancer risks but later 

the magnitude of risks was found to be lesser than  the estimated one  

(Raymond et al., 2013). Genome-Wide Association Study (GWAS) 

confirmed the connotation between chromosomal region 8q24 and 

prostate cancer which was proposed in earlier linkage studies (Tao et al., 

2015). The more advanced studies of fine mapping of 8q24 helped in 

identifying the more than eight variants inside the five discrete prostate 

cancer liability regions (Gudmundsson et al., 2012).  

MYC being closest marked gene as well as significant oncogene 

which has been amplified in tumors with confirmed association in animal 

experiments is ascribed as risk attributing single nucleotide 

polymorphism (SNPs) (Helfand and Catalona, 2014). Added more 

GWAS studies confirmed the identification of eighty (80) diverse genetic 

variants on 20 different chromosomes that have association to increased 

prostate risks and the chances of PCa can increase even more with the 

risk alleles (Tao et al., 2015). SNPs are estimated to elucidate the 30% of 

familial PCa risks in Europe (Eeles et al., 2013).  A panel of twenty three 

SNPs has been found to considerably expand the estimation of disease 

consequence in amalgamation with family history and PSA.   Prostate 

cancer also has some associations with chromosome 19 which has 

kallikreins genes comprising KLK3, KLK2, and a subgroup of serine 

proteases (Tao et al., 2015). In spite of all the advances for identifying the 

gene linked prostate cancer risks, the risk accompanying SNPs elucidate 

30% of detected familial risk (Eeles et al., 2013). Prostate cancer 

association studies are an exceptional progress but a tremendous 
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challenge to deduce these evolving results.  The knowledge of how these 

risks SNPs subsidize the disease and disease SNP association from 

Genome-Wide Association Study (GWAS) both have a considerable gap 

between them. However, the functional role of most risk SNPs along with 

the target gene knowledge is unknown because of the presence of these 

SNPs in non-coding regions of genome as well as their presence 

proximate to a marked gene. Most of these SNPs are believed to be 

located in regulatory domains which control the gene expression than that 

of the coding regions which affect protein function (Thibodeau at al., 

2015). Before the initiation of GWAS, candidate gene association studies 

were most common for prostate and other diseases. These studies found 

the biologically conceivable genes for the etiology of disease from which 

the haplotypes or SNPs were studied relative to the disease phenotype 

(Rebbeck, 2018). 

2.1.3.6 .1 IL-18 Polymorphism: 

Being a member of IL-1 family, IL-18 wasoriginally identified to 

be an inducer to yield interferon-gamma (INF-γ). It is formed by 

numerous immune and non-immune cells, which modulate both innate 

and adaptive immune responses, evidence has shown that IL-18 can exert 

both anti-cancerous and procancerous activities (Li et al; 2015). The 

proliferation of activate T cells as well as escalation of natural killer cells 

(NK) activity is induced by firstly called interferon γ-inducing factor 

(Dwivedi et al., 2015). Some current studies have indicated the 

progression of tumors by this multi-functional cytokine IL-18 just 

because of its higher expression levels in different cancer cells. Blood of 

metastatic patients provided the evidences of higher IL-18 levels than 

controls (Li et al., 2015). IL-18 is considered to be the anti-plastic agent 
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because of its tumor suppressing activity and anti-angiogenesis during 

anti-tumor gene therapy. The transmission of IL_18 into the tumor cells 

boosts up their anti-tumor response with enhanced therapeutic efficiency 

whereas their transmission to dendritic cells prompt extremely 

operational anti-tumor response. However, Chinese population indicated 

a substantial genotypic difference in IL-18 promotor polymorphism of 

nasopharyngeal, cervical and colorectal prostate cancer (Dwivedi et al., 

2015). Another research outcomes suggested an association between the 

cancer susceptibility and IL-18 gene such as prostate cancer’s secretion of 

IL-18 in reaction to the Interferon-γ (IFN-γ) among the tumor 

microenvironment leads the IL-18 to act as paracrine or autocrine factor 

for that tumor. Thus ascribing the significance of interleukins-18 in 

metastasis and prostate cancer growth (Nong et al., 2013). The human IL-

18 gene being located on chromosome 11q22.2-122.3 have five introns 

and six axons. Numerous single nucleotide polymorphisms (SNPs) on the 

IL-18 have been acknowledged and IL-18 gene promotor region are 

found to be linked to the protein production and gene transcription (Li et 

al., 2015). 

 A promising connotation among prostate cancer and IL-17 has 

been recognized which showed that the autocrine and paracrine nature of 

IL-18 in response to the interferons secreted by prostate cells has been 

testified. Besides this, the IL-18BP acts as a specific inhibitor of IL-18 

provides with an upregulated expression in prostatic fluid as an anti-

tumor role. The changes in androgen response to hormone refractory 

prostate and pathological outcomes which are related to the tumor, cause 

the IL-18 expression in prostate cancer. The polymorphism loci on IL-18 

is linked to nasopharyngeal carcinoma as well as ovarian cancer while in 
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prostate cancer incidence, IL-18 gene promotor polymorphism delivers 

data for the screening of high risk individuals ( Liu et al., 2013). 

2.1.3.6 .2 Caspase 9 Polymorphism: 

Capases (CASPs) being a crucial component of apoptotic 

machinery act as cysteinyl-aspartateproteinases which cleaves the 

substrate downstream of an Aspartate residue. Their inactive precursor 

(Zyoens) expression is activated by apoptotic stimuli or by autolytic / 

other caspases cleavage (Theodoopoulos et al., 2012).The mitochondrial 

apoptotic pathway necessitate a Caspase-9 as an initiator and intracellular 

apoptotic stimuli forces the mitochondria to release cytochrome c which 

binds  to the apoptotic protease activating factor 1(Apaf-1) adaptor 

protein. This bonding oligomerize the Apaf-1 to wheel-like heptamer 

termed as apoptosome. The activated caspase-9 in apoptosome further 

initiate the downstream executioner caspases-3,-3 &-7 to activate the 

cascade of events leading to apoptosis, thus working as a tumor 

suppressor (Iwai et al., 2018). 

Another study indicated that activation of effector caspases by 

apoptosome active caspase-9 for regulatory phosphorylation which was 

activated by multiple protein kinases as a result of osmotic stress and 

extracellular growth factors all through mitosis. Oxidative stress and 

DNA damage are factors to trigger the apoptosis (Yilmaz et al., 2017). 

The transcription regulation has been highlighted by the finding that the 

CASP-9 polymorphisms which are located on promotor region of gene 

(rs4645981, rs4645978); are accompanied with different cancer types 

(Theodoopouios et al., 2012). The SNPs located on the exonic region 

(CASP9 EX5 +32G>A) or in promortor region (CASP0-1263A>G, 

CASP9-293 del, CASP9-712C>T) are acknowledge to restrain the 

liability of cancer (Edathara et al., 2019). These specific SNPs are 
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considered a potential biomarkers for stomach, colorectal, esophagus, 

liver, pancreas, prostate and lung cancer (Xu et al., 2012). The series of 

biochemical and morphological changes lead to cell death is refereed as 

apoptosis that gets disturbed in different cancers. Being intrinsic or 

extrinsic apoptotic regulator, caspases bring different molecular 

alterations among apoptotic cascade’s components in prostate cancer and 

this proteolytic activity delivers a biochemical base for apoptotic 

phenotype.  As study directed to examine the connotation between 

prostate cancer dispositions, coding SNPs in apoptotic gene CASP9 

showed an association with increase prostate risk. Moreover, polymorphs 

are the markers of prostate genetic susceptibility, while CASP9 genotypic 

variants implicit in prostate progression rather than CASP9 initiation 

(George et al., 2012). 

2.1.4 Pathophysiology: 

The major accessory gland of the male reproductive system is 

prostate which is meant for the seminal fluid production and ejaculation. 

The development and growth of prostate is a continuous hormonal 

regulated procedure which initiated at foetal life and is accomplished at 

sexual maturity.Basid, the growth & differentiation of prostate glands is 

dependent on androgens (Tchrakian et al., 2017). The testosterone 

produced by Leydig cells of testes is the primary androgen involved 

(Shima et al., 2013). The glandular epithelium of prostate classified into 

basal and luminal cell layer (Tchrakian et al., 2017). Prostate cancer is 

classified as an adenocarcinoma, or glandular cancer, that begins when 

normal semen-screening prostate gland cells mutate into cancer cells, the 

region of prostate gland where the adenocarcinoma is most common is 

the peripheral zone, initially, small clumps of cancer cells remain 
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confined to otherwise normal prostate glands, a condition known as 

carcinoma in situ or prostate intraepithelial neoplasia(PIN), although 

there is no proof that PIN. No evidence confirms the PIN as a precursor 

but is related to cancer. These cells multiply and spread over time to the 

surrounding prostate tissues/stroma while creating a tumor. Tumor 

invades proximate organs like rectum, seminal vesicles or it can even 

travel to the blood stream and lymphatic system and this is termed as 

metastasis. Prostate cancer further metastasizes the lymph nodes, bladder, 

rectum,lower ureters and bones. The bone metastasis occurs through 

veins and this venous plexus with draining prostate further joins the 

vertebral veins (Mustafa et al., 2016). The harmful variants intricate in 

immune response and inflammatory pathway upsurge the risk of chronic 

inflammation & growth mechanisms in this gland which further leads to 

the uncontrolled epithelial growth and eventually to the prostate cancer. 

The precursor of prostate cancer and high grade intraepithelial neoplasia 

is a proliferative inflammatory atrophy which arises from the cell 

regenerating areas of prostate followed by the tissue injury caused due to 

the infection and pathological processes (Mwirigi et al., 2015). 

2.1.4.1 Benign prostatic hyperplasia (BPH): 

Benign prostatic hyperplasia (BHP) is the proliferation of epithelial 

cell and smooth muscles in transitional zone of prostate which cause 

gland enlargement with lower urinary tract symptoms (LUTS) (Priest et 

al., 2012). BPH is the histological outcomes especially in aging males 

and is the recurrent cause of LUTS. The volume of normal prostate 

glands in adults is 15-30 ml and increased volume than 30 ml is the 

enlarged gland with no strict cut off value defined. Many physicians 

consider the enlarged prostate volume a particular discovery while 

proceeding an examination. However, the enlargement degree of prostate 
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gland fluctuates with varying hyperplasia. As BPH is categorized by 

propagation of epithelial and stromal cells in the transitional zone of 

prostate neighboring urethra. But no clear evidence has been found that 

indicated the increased risk of Prostate cancer because of LUTS by BPH 

(Chugtai et al., 2016). 

 The exact reason of hyperplasia is uncertain but cellular processes 

like reduced cell death or increase in cell proliferation are facilitated by 

growth factor like oesrogens, androgens and other autoimmune and 

inflammatory mediators. BPH nodules first progress in transitional zone 

around urethra which further develops in more proximal peri-uretheral 

zone.  This successive growth occurs inside the constraining outer 

prostatic capsule) results in compression of urethra and subsidizes to the 

male LUTS. Similarly, BPH increases with increased volume of prostatic 

smooth muscle as a result of andergenic stimulation causing increased 

prostatic uretthral resistance (Thiruchelvam, 2014). Dihydrotestosterones 

(DHT) and testosterones (T) are the androgens that  involved in the 

development of prostate gland, BPH as well prostate cancer. T is 

produced by the testes and adrenal glands and is converted to DHT by the 

enzyme 5-alpha reductase because DHT has more affinity for receptors of 

androgens than T. Both DHT and T initiate growth of prostate but no 

elevation was observed in tissue and serum concentration of DHT and T 

in males with BPH as compared to controls. Some investigations showed 

that increased estrogen to androgen and estrogen ratio can be a reason of 

BPH pathogenesis in ageing males (Kim et al., 2016). Factors that cause 

increased chance of the disease developments include; BPH family 

history, socioeconomic status, race, diet sexual activity and smoking 

(Praveen, 2013).  
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Chronic inflammation can be a cause of BPH development.  The 

pro-inflammatory stimulators increased the growth of epithelial cells   in 

pre-clinical demonstrations and histological study of BPH tissue showed 

inflammatory infiltrates which can cause acute urinary retention (AUR) 

and severe LUTS. BPH associated chronic inflammation is thought to be 

the consequence of autoimmune activation against prostatic tissues thus 

increasing the cytokine production and stromal growth of prostate (Kim 

et al., 2016). The fundamental development of BPH is complex & poorly 

understood in pathophysiology.  There are several risk factors which are 

non-modifiable and modifiable can increase the progression and 

development of LUTS and BPH but these factors are not fully studied. 

These factors might help in patient counseling as well as to develop the 

strategies for the prevention and treatment of BPH (Chugtai et al., 2016). 

2.1.5 Prostate Cancer Screening: 

Screening is performed to identify the undiagnosed PCa which 

shows symptoms. Early detection makes cure and treatment easy 

however, it is uncertain that early detection can reduce mortality or not 

(PCSPV, 

 2018). Thus, screening is the detection of early stage cancers 

before metastasis (Hill, 2015). Several screening methods for prostate 

cancer are:  

2.1.5.1 Prostate Specific Antigen (PSA) test: 

Secretion of a glycoprotein named as “PSA” (prostate specific 

antigen) by normal prostate epithelial cells is a member of human 

kallikrein gene family of serine proteases. It is used to monitor and detect 

the prostate pathologies.  The increased PSA level in serum is caused by 

the prostate basement membrane disruption. Although, prostate epithelial 

cells comprising hyperplastic, normal or cancerous cells produce PSA in 
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affected prostate cells.  furthermore, some aggressive prostate cancers do 

not produce PSA, thus, serum PSA levels cannot differentiate between 

changes caused by cancer, benign prostatic hyperplasia (BPH), prostatitis, 

and manipulations (bicycling, DRE, catheterization) of the prostate since 

all these situations can cause elevation of the PSA serum concentrations 

(Llop et al., 2016). The increased PSA serum levels are not an essential 

an indication of prostate cancer but it can be because of BPH (benign 

prostatic hyperplasia), prostatic glands, inflammation, rectal palpation, 

urinary retention. In distinction, PSA can give false negative report for 

prostate with lower PSA levels which would be less than the expected 

level of 4ng/mL (Leidiger et al., 2016). DRE slightly increases the serum 

levels slightly but prostate biopsy and cystoscopy can elevate the PSA 

level up to the 10 fold for ten weeks.  PSA circulating in the blood is 

inactive and mainly occurs as a complex with the protease inhibitor α1-

antichymotrypsin; the formation of complexes between PSA, α2-

macroglobulin, or other protease inhibitors is less significant. The 

remainder circulates as free (unbound)  PSA which is rapidly eliminated 

from the blood by glomerular filtration with an estimated half-life of 12–

18 hours, elimination of PSA bound to protease inhibitors is slow 

(estimated half-life of 1–2 weeks) as it too is largely cleared by the 

kidneys. Following radical prostatectomy PSA levels should become 

undetectable after about 6 weeks if the prostate has been completely 

removed (radical prostatectomy) (Carlsson et al., 2014). PSA has 

drastically increased the prostate cancer detection which also helps in 

diagnosis of prostatic neoplasms through the gateway of this biomarker 

execution. Although, the increased incidence by the detection of PSA test 

is not related to the reduction in mortality (Polascik et al., 2014). In short, 

the PSA tests have increased rate of false positives of biopsies and 
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redundant surgeries. Therefore, an urgent new biomarker is required for 

yet clinically significant aggressive prostate cancer (Sountoulides and 

Moutzaouris, 2014).  

2.1.5 .2 Digital Rectal Examination (DRE): 

Physical examination of prostate through peripheral zone (PZ) 

enlargements, bumps or wary hard areas’ examinations are performed by 

clinician using DREs.  DRE detection in peripheral zone is only possible 

with approximate volume of 0.2mL or higher.  The European Association 

of Urology guidelines testified the diagnosis in 18% of prostate cancer 

patients through DRE irrespective to the PSA levels. With up to 2ng/mL 

PSA levels, the positive predictive value of 5-30% of DRE can designate 

whether a patient requires prostate biopsy or not specifically in aggressive 

cases (James, 2014). DRE is considered to be significant for the 

information of prostate cancer risk when assessed along with other 

parameters such as PSA. an abnormal DRE alone is still considered an 

indication for prostate biopsy at the clinic, where patients are assessed by 

a specialist urology nurse and a consultant urologist comprising a DRE 

which is a key factor of the assessment of patients (Walsh et al., 2014). 

Prostate specific antigen (PSA) test and digital rectal examination (DRE) 

screening both have become the strength of clinic practices. Nearly one-

half of Canadian males above 40s obtain a PSA test once in life while 

combining the DRE as a routine primary checkup (Tawfik, 2015). Some 

studies suggested that DRE might not considerably reduce mortality more 

significantly but in its place might give some false positives which results 

in pain precipitation, urinary incontinence, and erectile dysfunction with 

over treatment /diagnosis of prostate cancer (Cui et al., 2016). The 

American Urological Association (AUA) strategies could not provide 

confirmation of digital rectal examinations (DREs) continuous usage for 
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first line screening because of sensitivity deficiency and greater 

possibility of missing earlier prostate tumors during examination. 

However, AUA panel approved the standard practice of DREs combined 

with other diagnostic tests for prostate cancer screening of the patients as 

it recognized that prostate cancer still can be found with DREs (Carter et 

al., 2013). DREs are a crucial part of prostate cancer assessment as these 

can self-sufficiently classify the patients at risk of Prostate cancer. With 

extensive proportion of DREs having substantial clinical disease 

requiring treatment, these DREs can assess prostate but abnormal DRE 

with normal PSA requires a referral in primary settings (Walsh et al., 

2014). 

2.1.5.3  Biopsy: 

     Prostate biopsy is the gold standard for the diagnosis of prostate 

cancer since many decades, the state of the art to detect prostate cancer in 

case of an elevated PSA level or suspect digital rectal examination 

(Westhoff &Ritter 2018). Microscopic evaluation of the prostate tissue 

acquired through needle biopsy helps in prostate diagnosis. Conventional 

systematic prostate biopsy is executed to gain 10-12 tissue samples in 

grid pattern through transrectal ultrasound. After pathological 

examination, a primary Gleason grade predominant histological pattern 

and 2ndry grade highest pattern on the scale of 1-5 is achieved on the 

basis of appearance and architect of the cells. The diagnosis on the base 

of Gleason pattern into low, medium and high risk based is traditionally 

stratified (Mohler et al., 2016). The presence of prostate cancer in 

screening results further recommends the transrectal ultrasound (TRUS) 

biopsy of the prostate. Though, TRUS biopsy is an essential to find out 

the presence of cancer and development of the tumor stage. TRUS 

(transrectal ultrasound) determines the prostate gland sections to be 
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biopsied, biopsy needle gun acquire 2-3 core tissue sample from every 

region, more specifically from the peripheral zone. Detection of lesions 

through ultrasound leads to more sampling for biopsy analysis and further 

histological estimation of core samples determines the stage of tumor. 

However, it is important to note that 20-30% tumors are overlooked at 

biopsy. Though the reliability of biopsy depends upon the number of 

samples taken because smaller cancer are more susceptible to be missed 

from sample pool. Taking few sections with negative biopsy rather high 

PSA would require another biopsy of high core sample. A positive biopsy 

would lead to further evaluation to find out the degree of cancer 

development. Whereas, rise in the PSA level upon sequel estimation 

require another biopsy of high core sample size. An approximation 

suggests that 5-16% males who have gone through biopsies are identified 

with prostatic intraepithelial neoplasia (PIN) which is a precursor of a 

cancer that starts in gland cells; such as adenocarcinoma (Hill, 2015). 

Prostate biopsy is an invasive diagnostic tool that is generally safe with 

minor complications but harbors a potential risk of relevant patient 

morbidity, several preconditions have to be considered before 

administration to avoid major adverse events,  infections are the most 

relevant complications after transrectal biopsy,urinary tract infections,  

bacteremia, and sepsis significantly increased within the past years and 

require hospitalization more frequently (Westhoff & Ritter  2018). 

2.1.5 .4 Diagnostic Tests: 

2.1.5 .4.1 Ultrasound: 

Trans Rectal Ultrasonography (TRUS) being fast, slightly invasive 

and better than MRI, evaluates the superficial tumors (PCSPV, 2018). 

However, TRUS and MRI both are used to stage the perirectal lymph 
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node. Because of the small field view, 3D TRUS is preferred for the 

diagnosis of anorectal disease (Kim, 2015). 

2.1.5 .4.2 Magnetic imaging: 

Magnetic Resonance Imaging (MRI) is advised as screening shows 

malignancy (Sarkar and Das, 2016). MRI hypothetically diminishes the 

excessive biopsies but increases the biopsy yield in spite of the MRI 

scans cost concerns. As compared to the TRUS/PSA biopsies burdened 

cost, the imaging model is considered to be cost effective. This MRI 

imaging is also used for the patients with a negative previous biopsy but 

positive PSA rates (Turkbey and Choyke, 2018). However, the consent 

has not been made as which MRI technique is more useful for targeted 

biopsy (Giganti and Moore, 2017). 

2.1.5 Biomarkers: 

In medicine, biomarkers are designed to reflect the severity or 

other state of a disease. Generally, a biomarker is being used as an 

indicator for physiological state of an organism or to indicate the precise 

state of a disease. A working group of National Institute of Health 

defined the biomarkers as“a characteristic that is objectively measured 

and evaluated as an indicator of normal biological processes, pathogenic 

processes, or pharmacological responses to a therapeutic intervention,.” 

Biomarkers are comprised of genetic variations, genes, metabolic 

expression differences and proteins from different body fluids or tissues 

(Huss, 2015).  Normally, when a biomarker is used for gene expression 

then mRNA of that gene is measured. On the other hand, for gene 

amplification, single nucleotide polymorphism (SNPs) and chromosomal 

abnormalities, the genetic markers comprise a micro RNA (miRNA) 
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andclassic mRNA (Piantadosi, 2017).  The ideal biomarker is deliberated 

as identifiable for high risk individuals, should screen the disease 

progression, monitor the response to cures and should be able to predict 

the recurrence. Furhermore, a consistent, economical, quantifiable, easily 

approachable and non-invasive biomarker is preferred (Velonas et al., 

2013). Biomarkers considerably and precisely perceive the clinically 

substaintial prostate cancer from urine and blood samples. Liquid markers 

are less risky than tissue based assays such as Trans Rectal prostate 

biopsy has potential risk of sepsis and infection (Borghesi et al., 2017). 

Thus the unique and non-invasive assay is significant in management and 

diagnosis of prostate cancer (Kornberg et al., 2018). 

2.1.5 .1 Micro RNA (miR): 

 Tests for the diagnosis of prostate cancer have been extensively 

studied and biomarkers for instance DRE, radiologic imaging, biopsy and 

prostate specific antigen assay (PSA) are extensively used as a diagnostic 

tools.  PSA assays are subtle but not precise enough to detect the prostate 

cancer but novel biomarkers having enhanced detective accuracy would 

significantly help in diagnosis. Lately, microRNAs (miRNAs) are 

considered to play essential role in cellular processes including apoptosis, 

differentiation and proliferation (Wang et al., 2016). MicroRNAs are 

significant for different types of cancers, a huge quantity of miRNAs are 

eighteen to twenty three nucleotides long, non-coding, single stranded 

and smaller in size which regulate the post transcriptional gene 

expression by suppressing or demeaning the target gene mRNA 

(Kasomva, 2015). Furhermore, miRNAs regulate by silencing the 

expression and translation (Lin and Gregory, 2015).  As being encoded 

by 30% of mRNAs and 3% of miRNAs, the human encoded genes are 
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regulated by miRNAs while affecting different pathological and 

physiological mechanisms comprising cell growth, cell cycle, cell 

differentiation, apoptosis, metastasis, metabolism and immune response. 

Furthermore, miRNAs intricate in stem cell regulation, embryonic 

morphogenesis and muscle and neuronal germline development 

(Kasomva, 2015). Microprocessor complex process produces 70-100 

nucleotides long miRNAs which are the precursor RNAs after the 

transcription of nucleus by using RNA polymerase II/III which are 

initially transcribed in nucleus into the long primary transcripts (pri-

miRNAs). Negative translation of target mRNA is regulated by miRNA 

through fluctuating the stability by binding to 30 untranslated region 

(UTR) or to 50 UTR or even to the coding sequence. Consequently, the 

target mRNA is directly degraded by miRNA through a different 

mechanism in the existence of induce translational repression.  Moreover, 

miRNAs not only repress but activates the gene expression by direct or 

indirect interaction with micro-ribonucleoproteins (Fabris et al., 2016). 

Studies show that miRNAs are associated with almost all biological path-

ways, including cell proliferation, apoptosis, phagocytosis, 

differentiation, and autophagy , additionally, miRNAs play a key role in 

regulating tumorigenesis and promoting tumor development and progress 

(migration and invasion) (Chen et al; 2016).  Circulating miRNAs 

provide information about distinct tumor biology in individual patients 

(Chen et al; 2016). Mitchell first proposed using circulating miRNAs as 

blood or serum biomarkers for diagnosis of PCa because of their stability, 

also multiple studies suggest that miRNAs play an essential role in 

distinguishing PCa from normal patients , as mentioned previously, miR-

100/200b, miR-21, and miR-182/187 are significantly up-regulated in PC, 

in contrast, miR-129, let-7a, let-7c, miR-452/224, and miR-205/241 are 
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significantly down-regulated in PCa (Wang et al., 2018). MiRNA-141 is 

upregulated in the serum of men with PCa, as are miR-129, miR-187, 

miR-182, and miR-100, increasing evidence indicates changes in the 

levels of miRNAs can be utilized in the diagnosis and prognosis of 

primary and advanced PCa (Damodaran et al., 2016). To identify 

circulating miRNAs associated with PC, the researchers performed a 

meta-analysis by collecting data based on whole blood or serum and urine 

miRNAs from PCa patients with histopathology data and evaluated the 

significance of miRNAs as effective diagnostic markers in PCa (Wang et 

al., 2018). 

    Some research work presented a five miRNA markers’ panel to 

differentiate the prostate cancer form healthy control and benign samples. 

Relating the Prostate cancer diagnosis of miRNA with PSA test improved 

results showed that miRNA persists to be a challenge due to limited 

availability, data variation using independent methods and low nucleic 

acid recovery (Velonas et al., 2013). 

2.1.5 .2 MicroRNA as a Biomarker of Prostate Cancer: 

      Being involved in cancer pathogenesis, miRNAs can be utilized as 

predictive markers, prognostic, potential therapeutic targets or 

pharmacogenomic markers for primary as well as metastatic cancers 

(Walter et al., 2013). Properties that make miRNAs striking biomarkers 

include their detection in formalin fixed tissues and small volume 

samples. As well as they can be deectted in serums and urine samples 

with sensitive quantitative real-time PCR (qRT-PCR) (Mekhail et al, 

2014). The prostate cancer alternative miRNA study initiated in 2007-

2008 to find out their prognostic abilities, predictive and diagnostic 

abilities as well as to detect the miRNA profiles (Bertoli et al., 2016). 
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Study firstly estimated the potential of non-invasive and diagnostic 

biomarkers in cell free miRNAs in body fluids and expression levels of 

miR-21, miR-210 and miR-155 and in serum which were found to be 

larger than controls in B-cell lymphoma patients and this grew an interest 

in miRNAs usage (Kim and Kim, 2013). Another study indicated that 

miR-141 serum level has ability to differentiate the samples of controls 

and prostate cancer.  The analysis of miRNA profiles through RT-PCR 

and microarray in prostate serum confirmed that the miR-346, miR-298, 

miR-375 and mir-141 are biomarkers of the disease. Another microarray 

study acknowledged the 15 miRNAs such as miR-34b, miR-485-3p, miR-

574-3p, miR-640, miR-885-5p, miR-636, miR-16, miR-103, miR-16, 

miR-92b, miR-776, miR-92a, miR-107, miR-328, miR486-5p in serum of 

prostate patients as compared to the healthy donors (Bertoli et al., 2016). 

       A negative association between plasma and tumor tissue expression 

of miRNA-93 was observed in metastasized PCa patients. After 

treatment, miRNA-93 showed a decrease in plasma level of patients. 

Moreover, 6 microRNAs (miRNA-34a, -143, -145, let-7b, 221 & -125b) 

expression were downregulated while 3 (miRNA-93, -25 &-21) 

downregulated in tumor tissue than that of benign one. While a 

comparison of metastatic PCa with control showed upregulation of 6 

miRNAs (miRNA-126, -125b, -141, -375, -21 & -143) while let-7b was 

downregulated (Zedan et al., 2018). Gleason scor , clinical stage, and 

PSA levels are the prostate diagnostic current parameters and miRNAs 

work beyond them by providing beneficial information. However, the 

incorporation of miRNAs can improve the prognostic effectiveness and 

diagnostic effects of these clinicopathological parameters such as 

miRNAs with clinicopathological parameter dysregulated the pre-

malignant lesions of prostate cancer before the metastatic progression and 
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in biochemical failure high risk group, miRNAs also gets dysregulated 

(Mekhail et al., 2014). MiRNAs quantified expression from body fluids 

and archival formalin fixed tissues marks this approach possibly valuable 

for the determination of high risk patients. Oncologists can further utilize 

these archival tissues with therapeutic, survival and archival information 

(Lichner et al., 2013). Though, tumor heterogeneity, grades and stages 

inference on miRNAs expression are needed to be examined. In some 

experimental studies, these miRNAs have been demonstrated as 

diagnostic markers for prostate cancer (Mekhail et al., 2014). 

2.1.5 .2.1 MicroRNA-21(miR-21):  

The up regulation of miR-21 performs a significant role in 

metastasis, tumor growth and invasions. The modification of miR-21 as 

oncogene also upregulated the numerous cancers including colorectal 

cancer, glioma, gastric cancer, breast cancer, leukemia, 

cholangiocarcinoma and prostate cancer. The anti-sense examinations of 

miR-21 during glioblastoma cell line indicated the growth in cells by 

inhibition of apoptosis with no effect on cell proliferation (Hassan et al., 

2012). It regulates the androgen receptors as well as induces the motility 

and invasion of tumor cells (Mishra et al., 2014).  

Some research work showed the binding of androgen receptor to 

the miR-21 promotor site induced by androgen which led to the direct 

transcriptional regulation.  Studies indicated that the androgen receptor 

driven proliferation  even after castration by miR-21 with an 

overexpression in LAPC-4 and LNCaP cells of human tumors but without 

any association with PSA, stage or grade (Luu et al., 2017). The levels of 

TGFBR2 are suppressed by synchronized action of androgen receptor 

signaling and miR-21 while increasing the androgen receptor signaling.  
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   This exerts oncogenic effects on prostate tumor by inhibiting the 

suppressor activity through TGFβ pathway (Mishra et al., 2014). The 

miR-21 can involve in motility, invasion and apoptosis in prostate cancer 

cells (Luu et al., 2017). Further it can downregulate the expression of 

cyclin dependent kinase inhibitors by targeting coding gene regions 

which could diminish the p57Kip2 action thus inhibiting the cell cycle 

(Mishra et al., 2014). An overexpression of miR-21 decreases the RECK 

(Rversion-inducing cysteine-rich protein with kazal motifs) level which is 

a key inhibitor of metalloproteinases while increasing the prostate 

progression (Luu et al., 2017).The miR-21 is crucial for metastasis and 

apoptosis of the prostate cancer (PCa). Since no availability of effective 

therapy for PCa leads the cells to the apoptotic death due to androgen-

independent advanced prostate cancer cells’s resistance. However, gene 

therapy can be a potential alternative for androgen independent PCa  as it 

upregulates the miR-21 expression (Hassan et al., 2012). 

2.1.5 .2.1 MicroRNA-143 (miR-143): 

Studies have indicated the difference between miRNA profile 

expressions of tumor and normal tissue such as miRNA-143 expression 

showed the differences in adipocytes and smooth muscle cells during 

normal circumstances. Conversely, the dysregulated expression of 

miRNA-143 is observed in colorectal, cervical cancer, B cell 

malignancies and liposarcoma (Zhou et al., 2015). A viral oncogene 

homolog implicated in migration and cell proliferation in response to the 

growth factors is K-RAS (V-Ki-ras2 Kirsten Rat Sarcoma) which is a key 

fragment of the EGFR/RAS/ mitogen activated protein kinase (MAPK) 

signaling pathway. The Androgen receptors (AR) are increased in 

response to the lower androgens which is the main process of Androgen 
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derivation therapy relapse regulated by MAPK pathway. K-RAS is 

potentially targeted by miRNA-143, thus its lower level in PCa cells may 

implicate in carcinogenesis which might be because of less inhibitory 

effect on MAK pathway and K-RAS and over expression of miRNA-143 

in prostate cancer might repress the migration and proliferation of cells in 

patient receiving docetaxal chemotherapy (Hassan et al., 2012).  

 The functions and expression patterns are less known about 

miRNA-143 and a downregulation in 62.5% PCa tissues was examined. 

Furthermore, the consecutive cellular functions experiments confirmed 

the miRNA-143 as a tumor suppressor which affects the cell apoptosis, 

cell cycle and cell viability of prostate cancer. While glycolytic enzyme 

hexokinase 2 (HK2) has been acknowledged as the direct functional 

target of miRNA-143 (Zhou et al., 2015). All the evidence recommends 

the involvement of miRNA-143 &-145 in bone metastasis of prostate 

cancer. Thus usage of miRNA-143/145 as biomarkers to identify the 

stage of prostate cancer is possible as they can predict the bone metastasis 

in prostate patients far ahead of time (Hassan et al., 2012). 
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3.1 Subjects  

3.1.1 patient group and sample collection  

    A case control study consist of three group included was in this study . as 

shown in figure (3  -1)  , the first group involves   50 patients  with PC were 

observation  in Thi-Qar Oncology Center in the period from January 2018 to 

February 2019 under the supervision of oncology specialists was included in 

this study. Second group consist of  50 patients. They have benign hyper 

plaisa (BHP), this group has been collected from  urosergical department .  

         Third group was include 50 healthy volunteers (non prostate cancer 

and non BHP ). Blood sample were  collected by venipuncture from these 

groups (five millimeter of venous blood ) were drawing by disposable 

syringe under aseptic technique . Each blood sample of three groups were 

collected into two parts: 

1- Two milliliter of blood collected directly in a sterile tube containing 

EDTA for DNA extraction ,then uses Amplification refractory mutation-

PCR system (ARMS-PCR) technique  application to study IL-18 and 

caspase 9   polymorphism, these samples should be frozen immediately at -

20C. 

2- Three milliliter were collected in EDTA free plane tube and allowed 

to clot then serm was separated by centrifugation 3000pm for 5 minute .The  

serum has been collected in Eppendrof  tube then stored at -20 to be use for 

miRNA-21, miRNA-143 qPCR and PSA as in study design figure (3-1) . 
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Figure ( 3 - 1) Experimental design 
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3.2  Materials 
 

 

3.2.1. Instruments and Equipment: 
 

Table (3-1): Instruments and equipments that used in this study:  

No. Instrument / equipment Company / Country 

1 

Adjustable Micro Pipette 0.5-10 

μl,10-100μl, 20- 200μl, 100-

1000μl  

 

Transferpette / Germany 

2 Eppendorf tubes Sigma/England 

3 Exispin vortex centrifuge  Bioneer/ Korea 

4 
Gel and Clot/activator tubes  

 

Xinle /China 

 

5 High speed cold centrifuge Eppendorf/ Germany 

6 Incubator Memmert /Germany 

7 
Micro AMP Optical 8- cap strip  

 

Biosystems /USA 

 

8 
Micro AMP Optical 8- tube strip  Biosystems /USA 

 

9 
Micro-centrifuge tubes (1.5 and 

2ml)  

Eppendorf / German 

10 Miniopticon Real Time PCR Bio-Rad/ USA 

11 Nanodrop  Thermo Scientific/ USA 

12 
Pipette tips crystal (0.5-10 μl)  

 

Human/Germany 

13 Racks and plain tubes Deans gate /China 

14 Refrigerator Concord/ Lebanon 

15 Sterilized Latex Surgical Gloves  

 

Deans gate /China 

 

16 Thermocycler apparatus Bio-Rad/ USA 

17   tips(RNase/DNase free) 

(100,1000 μl)  

Promega/ USA 
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18 Vortex CYAN/ Belgium 

19 Minividas Biomerieux /France 

20 Water bath PolyScience /USA 

 

3.2.2 Chemicals 

The chemical and biological materials used in this work are listed in              

Table( 3-2) below: 
 

Table (3-2): Chemical  materials with their remarks 

 

No. 
Chemicals Company Country 

1 Chloroform Labort India 

2 DEPC water Bioneer Korea 

3 Isopropanol Labort India 

4 Ethanol 100% Labort India 

5 
Ethanol 70% 

Labort India 

6 RNase free water Bioneer Korea 

 

3.2.3 Kits 

3.2.3.1 Molecular test Kit: 
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Table (3-3): The kits used in this study with their companies and countries of 

origin: 
 
 

No. Kit Company Country 

1 TPSA Biomerieux France 

2 
DNA mini kit extraction kit 

(Frozen Blood).  
Geneaid USA 

3 
  Total RNA Extraction Kit 

AccuZolTM  Bioneer Korea 

 Trizol reagent 100ml 

4 DNase I enzyme kit 

Promega USA 
 

Dnase I enzyme 

10x buffer 

Free nuclease water 

Stop reaction 

5 
M-MLV Reverse Transcriptase 

kit 

Bioneer Korea 

 

M-MLV Reverse Transcriptase 

(10,000U) 

5X M-MLV RTase reaction buffer 

dNTP 

100mM DTT 

RNase Inhibitor  

6 (Probe) Master Mix TMNEXpro 

Geneslabs Korea 

 

qPCR PreMix for TaqMan probe: 

Taq DNA polymerase 

dNTPs (dATP, dCTP, dGTP, 

dTTP) and 10X buffer 
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3.2.3.2 Prostate-specific antigen (PSA)  Kit: 

Materials provided for PSA kit work used in the present study, their contents 

are shown in table (3-4). 

Table(3-4): Kit components and remarks of PSA 

 

Ready-to-use.  

 

 STR  
 

 

 60 PSA strips   
 

 Ready-to-use. Interior of SPR coated with 

monoclonal anti-PSA immunoglobulins (mouse).   

 

 SPR  
 

 

 60 PSA SPRs 

2 x 30   
 

 Reconstitute with 2 ml of distilled water. Let stand 

for 30 minutes, then mix.  

After reconstitution, stable for 24 hours at 2-8°C or 

until the expiration date on the kit at -25 ± 6°C. 5 

freeze/thaw cycles are possible.  

Human serum + human PSA + preservatives.  

MLE data indicate the confidence interval in ng/mL 

("Control C1 Dose Value Range").   

 

 C1  
 

 

 PSA control 

1 x 2 ml 

(lyophilized)   

 

 Reconstitute with 2 ml of distilled water. Let stand 

for 30 minutes, then mix.  

After reconstitution, stable for 24 hours at 2-8°C or 

until the expiration date on the kit at -25 ± 6°C. 5 

freeze/thaw cycles are possible.  

Human serum + human PSA + preservatives.  

MLE data indicate the concentration in ng/mL 

(“Calibrator (S1) Dose Value”) and the confidence 

interval in “Relative Fluorescence Value” 

(“Calibrator (S1) RFV Range”).   

 

 S1  
 

 

 PSA 

calibrator 2 x 

2 ml 

(lyophilized)   

 

 Ready-to-use. Calf serum + 0.9 g/l sodium azide.   

 

 R1  
 

 

 PSA sample 

diluent 2 x 4 

ml (liquid)   
 

Specifications for the factory master data required to calibrate the test: 

• MLE data (Master Lot Entry) provided in the kit, 

or 

• MLE bar codes printed on the box label.  
 

 1 Package Insert provided in the kit or downloadable from 

www.biomerieux.com/techlib.   
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3.2.3.3 Principle:  

    The assay principle combines two steps enzyme immunoassay sandwich 

method with a final fluorescent detection (ELFA). The Solid Phase 

Receptacle (SPR®), serves as the solid phase as well as the pipetting device. 

Reagents for the assay are ready-to-use and pre-dispensed in the sealed 

reagent strips. All of the assay steps are performed automatically by the 

instrument. The reaction medium is cycled in and out of the SPR several 

times. The sample is cycled in and out of the SPR several times. This 

operation enables the antibody fixed onto the interior wall of the SPR to 

capture the prostate specific antigen present in the sample. Unbound 

components are eliminated during the washing steps. Alkaline phosphatase-

labeled antibody is then incubated in the SPR where it binds with the 

prostate specific antigen. Unbound conjugate is then eliminated during the 

washing steps. During the final detection step, the substrate (4-Methyl-

umbelliferyl phosphate) is cycled in and out of the SPR. The conjugate 

enzyme catalyzes the hydrolysis of this substrate into a fluorescent product 

(4-Methyl-umbelliferone), the fluorescence of which is measured at 450 nm. 

The intensity of the fluorescence is proportional to the concentration of 

prostate specific antigen present in the sample. At the end of the assay, the 

results are automatically calculated by the instrument in relation to the 

calibration curve stored in memory, and then printed out. 
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3.3 Primers and probes 

3.3.1 GAPDH gene primers and probes 

     The GAPDH gene primers and probes were designed by using NCBI- 

Gene Bank data base and Primer 3 design online.  These primers were 

provided by (Macrogen company, Korea) as following table:  

 

Gene Sequence 

GAPDH 

primer 

F TCAGCCGCATCTTCTTTTGC 

R TTAAAAGCAGCCCTGGTGAC 

GAPDH probe FAM- CCAGCCGAGCCACATCGCTC-TAMRA 

 

 

3.3.2 ARMS-PCR Primers: 

      ARMS-PCR primers for  detection of caspase9 gene polymorphism 

(rs4645978) (A/G) were designed in this study using (Web-Based 

Allele-specific primers of SNPs- Genome Institute, National Center 

for Genetic Engineering and Biotechnology (BIOTEC) Pathum 

Thani, Thailand). These primers were provided from (Macrogen 

company, Korea) as following: 
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Primer Sequence Amplicon 

caspase9 

gene 

(rs4645978) 

(A/G) 

A allele 

Reverse 

primer 

CAGTCTTCCATTCCCTCT

TCCCTAT 
150bp 

G allele 

Reverse 

primer 

CAGTCTTCCATTCCCTCT

TCCCTAC 
150bp 

Common 

Forward Primer 
TGCTCAGTAAACAGAAACGA 

 

Whereas, ARMS-PCR Primers for  detection of Interleukin-18 Gene 

polymorphism –137(rs187238) (G/C) were designed by (Liu et al,. 

2007) These primers were provided from (Macrogen company, Korea) 

as following  

Primer Sequence 
Amplico

n 

Interleukin

-18 Gene 

–

137(rs1872

38) (G/C) 

G allele 

forward 

primer 

CCCCAACTTTTACGGAAGAAAAG 261bp 

C allele 

forward 

primer 

CCCCAACTTTTACGGAAGAAAAC 261bp 

common 

reverse 

primer  

AGGAGGGCAAAATGCACTGG              

446bp 
common 

forward 

primer  

CCAATAGGACTGATTATTCCGCA 

 

3.3.3 microRNA Primers and probes: 

   The Primers and probes for 21miRNA and 143miRNA were design in 

this study by using (The Sanger Center miRNA database Registry) to 
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selected miRNA sequence and using miRNA Primer Design Tool. These 

primers and probe were provided by (Macrogen company, Korea) as 

following table:   

 

Primer Sequence 

hsa-miR-21 

RT primer 

GTTGGCTCTGGTGCAGGGTCCGAGGTATT

CGCACCAGAGCCAACTCAACA 

hsa-miR-21 

primer 

F GTTTGGTAGCTTATCAGACTGA 

R GTGCAGGGTCCGAGGT 

hsa-miR-21 

probe 
FAM- TCAGTCTGATAAGCTA-MGB 

 

Primer Sequence 

hsa-miR-143 

RT primer 

GTTGGCTCTGGTGCAGGGTCCGAGGT 

ATTCGCACCAGAGCCAACACCAGA 

 

hsa-miR-143 

primer 

F GTGTTTTTGGTGCAGTGCTG 

R GTGCAGGGTCCGAGGT 

hsa-miR-143 

probe 
FAM- GATGCAGCACTGCACC-MGB 

 

3.4 Methods 

3.4.1 Genomic DNA Extraction  

         Genomic DNA from blood samples were extracted by using Genomic 

DNA mini kit extraction kit (Frozen Blood) Geneaid. USA, and done 

according to company instructions as following steps: 
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1. Two hundred μl of frozen blood was transferred to sterile 1.5ml 

microcentrifuge tube, and then about 30μl of proteinase K was added and 

mixed by vortex. And incubated at 60℃ for 15 minutes. 

2. After that, 200μl of lysis buffer was added to each tube and mixed by 

vortex vigorously, and then all tubes were incubated at 70℃ for 15 minutes, 

and  inverted every 3 minutes through incubation periods. 

3.  Two hundred μl absolute ethanol were added to lysate and 

immediately mixed by shaking vigorously. 

4.  DNA filter column was placed in a 2 ml collection tube and 

transferred all of the mixture (including any precipitate) to column. Then 

centrifuged at 10000rpm for 5 minutes. And the 2 ml collection tube 

containing the flow.through  were discarded and placed the column in a new 

2 ml collection tube. 

5. Four  hundred μl W1 buffer were added to the DNA filter column, 

then centrifuge at 10000rpm for 30 seconds. The flow. through was 

discarded and placed the column back in the 2 ml collection tube. 

6. Six hundred μl Wash Buffer (ethanol) was added to each column. 

Then centrifuged at 10000rpm for 30 seconds. The flow. through was 

discarded and placed the column back in the 2 ml collection tube. 

7. All the tubes were centrifuged again for 3 minutes at 10000 rpm to dry 

the column matrix. 
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8. The dried DNA filter column was transferred to a clean 1.5 ml 

microcentrifuge tube and 50 μl of preheated elution buffer were added to the 

center of the column matrix. 

9. The tubes were let stand for at least 5 minutes to ensure the elution 

buffer was absorbed by the matrix. Then centrifuged at 10000 rpm for 30 

seconds to elude the purified DNA. 

3.4.1.1 Estimation of Genomic DNA purity &concentration 

            The extracted blood genomic DNA was checked by using Nanodrop 

spectrophotometer (THERMO. USA), which measured DNA concentration 

(ng/µL) and check the DNA purity by reading the absorbance at (260 /280 

nm) as following steps: 

1. After opening up the Nanodrop software, chosen the appropriate 

application (Nucleic acid, DNA). 

2.  A dry wipe was taken and cleaned the measurement pedestals several 

times. Then carefully pipette 2μl of free nuclease water onto the surface of 

the lower measurement pedestals for blank the system. 

3.  The sampling arm was lowered and clicking OK to initialized the 

Nanodrop, then cleaning off the pedestals and 1μl of  blood genomic DNA 

was added to measurement.  

3.4.2 ARMS-PCR Method 

      ARMS-PCR assay was performed for detection caspase9 gene 

(rs4645978) (A/G)  and Interleukin-18 Gene –137 (G/C)  polymorphism in 

… patients and in healthy control blood samples.  This method was carried 

out according to described by (Medrano and Oliveira 2014) as following 

steps: 
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3.4.2.1 ARMS-PCR master mix preparation 
     ARMS-PCR master mix was prepared by using (AccuPower PCR 

PreMix Kit) and this master mix done two reactions for each sample 

according to company instructions as following: 

A- caspase9 gene (rs4645978) (A/G): 

1- A Allele ARMS PCR reaction Mix: 

PCR Master mix Volume 

DNA template 5µl 

A-allele reverse primers 

(10pmol) 
1µl 

Common forward Primer 

(10pmol) 
1µl 

PCR water 13µl 

Total volume 20µl 

 

2- G-allele ARMS PCR reaction Mix: 

PCR Master mix Volume 

DNA template 2µl 

T-allele primers (10pmol) 1µl 

Internal 

control 

primers 

Forward primer 

(10pmol) 
1µl 

Reveres primer 

(10pmol) 
1µl 

PCR water 15µl 

Total volume 20µl 

 

 

B)- Interleukin-18 Gene –137 (G/C)  
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1- G Allele ARMS PCR reaction Mix: 

PCR Master mix Volume 

DNA template 5µl 

G-allele forward primers 

(10pmol) 
1µl 

Common reverse Primer 

(10pmol) 
1µl 

Common forward Primer 

(10pmol) 
1µl 

PCR water 12µl 

Total volume 20µl 

 

2- C Allele ARMS PCR reaction Mix: 

PCR Master mix Volume 

DNA template 5µl 

C-allele forward primers 

(10pmol) 
1µl 

Common reverse Primer 

(10pmol) 
1µl 

Common forward Primer 

(10pmol) 
1µl 

PCR water 12µl 

Total volume 20µl 

 

    After that, these PCR master mix components that mentioned in table 

above placed in standard  AccuPower PCR PreMix Kit that contains all other 

components which needed to PCR reaction such as (Taq DNA polymerase, 

dNTPs, Tris-HCl pH: 9.0, KCl, MgCl2,stabilizer, and loading dye).  Then, 

all the PCR tubes transferred into Exispin vortex centrifuge at 3000rpm for 3 

minutes. Then placed in PCR Thermocycler (Mygene. Korea).  
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3.4.2.2 ARMS-PCR Thermocycler Conditions: 
1-    ARMS PCR thermocycler conditions for caspase gene were done for 

each gene independent as following: 

 

PCR step Temp. Time repeat 

Initial denaturation 95°C 5min. 1 

Denaturation 95°C 30 sec. 

20cycle Annealing 59°C 30 sec. 

Extension 72°C 30 sec. 

Denaturation 95°C 30 sec. 

20cycle Annealing 52°C 30 sec. 

Extension 72°C 30 sec. 

Final extension 72°C 5min 1 

Hold 4°C Forever - 

2- ARMS PCR thermocycler conditions for IL-18 gene were done for each 

gene independent as following: 

 

PCR step Temp. Time repeat 

Initial denaturation 95°C 5min. 1 

Denaturation 95°C 30 sec. 

20cycle Annealing 67°C 30 sec. 

Extension 72°C 30 sec. 

Denaturation 95°C 30 sec. 

20cycle Annealing 61°C 30 sec. 

Extension 72°C 30 sec. 

Final extension 72°C 5min 1 

Hold 4°C Forever - 
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3.4.2.3 ARMS-PCR product analysis: 

 
        The ARMS-PCR products were analyzed by agarose gel 

electrophoresis. Through the analysis the following steps were adapted : 

1- 1% Agarose gel was prepared in using 1X TBE and dissolving in water 

bath at 100 °C for 15 minutes, after that, left to cool 50°C.  

2- Then 3µL of ethidium bromide stain were added into agarose gel solution. 

3- Agarose gel solution was poured in tray after fixed the comb in proper 

position after that, left to solidified for 15 minutes at room temperature, then 

the comb was removed gently from the tray and 10µl of PCR product were 

added in to each comb well and 10ul of (100bp Ladder) in First well. 

4- The gel tray was fixed in electrophoresis chamber and fill by 1X TBE 

buffer. Then electric current was performed at 100 volt and 80 AM for 

1hour. 

5- The ARMS-PCR products were visualized by using UV transilluminator. 

3.4.3 Total RNA extraction 

       Total RNA were extracted from serum samples by using (TRIzol® 

reagent kit. Bioneer. Korea) and done according to company instructions as 

following steps: 

1- Two hundred fifty µl serum samples was placed in 1.5 microcentrifuge tube 

then 750µl TRIzol® reagent was added to each tubes.  

2- Then, 200μl chloroform was added to each tube and shaken vigorously for 60 

seconds. 

3- The mixture was incubated on ice for 5 minutes. Then centrifuged at 12000 

rpm, 4C°, for 15 minutes. 
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4- Supernatant was transferred into a new Eppendorf tube, and 500μl isopropanol 

was added. Then, The mixture was mixed by inverting the tube 4-5 times 

and incubated at 4C° for 10 minutes. Then, centrifuged at 12,000 rpm , 4C° 

for 10 minutes. 

5- Supernatant was discarded, and 1ml 80% Ethanol was added and mixed by 

vortex again. Then, centrifuge at 12000 rpm, 4C° for 5 minutes. 

6- The supernatant was discarded and the RNA pellet was left to air to dry. 

7- Fifty μl DEPC water was added to each sample to dissolve the RNA pellet, 

Then, the extracted RNA sample was kept at -20. 

3.4.3.1 Estimation RNA yield and quality 

    The extracted genomic RNA was checked by using Nanodrop 

spectrophotometer (THERMO. USA) that check RNA concentration and 

estimation of RNA purity through reading the absorbance in at (260 /280 

nm) as following steps: 

1. After opening up the Nanodrop software, chosen the appropriate 

application (Nucleic acid, RNA). 

2.  A dry wipe was taken and cleaned the measurement pedestals several 

times. Then carefully pipet 2μl of ddH2O onto the surface of the 

lower measurement pedestal. 

3.  The sampling arm was lowered and clicking OK to blank the 

Nanodrop, then cleaning off the pedestals.  

4. After that, the pedestals are cleaned and pipet 1μl of total RNA 

sample for measurement. 

3.4.3.2 DNase I Treatment 

    The extracted RNA were treated with DNase I enzyme to remove the trace 

amounts of genomic DNA from the eluted total RNA by using samples 
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(DNase I enzyme kit) and done according to method described by Promega 

company, USA instructions as follow:  

Volume Mix 

10ul Total RNA 100ng/ul 

1ul DNase I enzyme 

4ul 10X buffer 

5ul DEPC water 

20ul Total 

 

After that, The mixture was incubated at 37C° for 30 minutes. Then, 1μl stop 

reaction was added and incubated at 65C° for 10 minutes for inactivation of 

DNase enzyme action. 

3.4.4 cDNA synthesis 

3.4.4.1. cDNA synthesis for 21miRNA and 143miRNA  

     DNase-I treated RNA samples were used in miRNA cDNA synthesis step 

for 21miRNA by using M-MLV Reverse Transcriptase kit and done 

according to company instructions as following :  

  Step 1 

Volume RT master mix 

8ul Total RNA 100ng/ul 

1ul hsa-miR-21RT primer 

1ul DEPC water 

10ul Total 

Then  RNA and primer was denatured for 10 min at 65 °C, after that 

immediately cool on ice. 

  Step 2 
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Volume RT master mix 

10ul Step 1 RT master mix 

1ul M-MLV RTase (200u) 

4ul 
5X M-MLV RTase reaction 

buffer 

2ul 100mM DTT 

2ul dNTP 

1ul RNase inhibitor 

20ul Total 

Then the tubes were placed in vortex and briefly spinning down. The RNA 

converted into cDNA in thermocycler under the following thermocycler 

conditions: 

 

Time Temperature Step 

1 hour 42 °C 
cDNA synthesis 

(RT step) 

5 minutes 95 °C Heat inactivation 

3.4.4.2 cDNA synthesis for GAPDH gene   

     DNase-I treated RNA samples were also used in cDNA synthesis step for 

GAPDH gene  by using M-MLV Reverse Transcriptase kit and done 

according to company instructions as following tables:  

  Step 1 

Volume RT master mix 

8ul Total RNA 100ng/ul 

1ul Random Hexamer primer 

1ul DEPC water 

10ul Total 

Then  RNA and primer was denatured for 10 min at 65 °C, after that 

immediately cool on ice. 
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  Step 2 

Volume RT master mix 

10ul Step 1 RT master mix 

1ul M-MLV RTase (200u) 

4ul 
5X M-MLV RTase reaction 

buffer 

2ul 100mM DTT 

2ul dNTP 

1ul RNase inhibitor 

20ul Total 

Then the tubes were placed in vortex and briefly spinning down. The RNA 

converted into cDNA in thermocycler under the following thermocycler 

conditions: 

Time Temperature Step 

1 hour 42 °C 
cDNA synthesis 

(RT step) 

5 minutes 95 °C Heat inactivation 

 

3.4.5 STEM-LOOP RT-qPCR  

     The stem loop RT-qPCR was used in quantification of 21miRNA and 

143miRNA  expression analysis that normalized by housekeeping gene 

(GAPDH) in serum and blood patients and normal samples by using Real-

Time PCR technique and this method was carried out according to method 

described by (Varkonyi and Hellens 2011) and include the following steps: 

1- qPCR master mix preparation   

        qPCR master mix was prepared by using AccuPower ® Plus 

DualStarTM qPCR PreMix kit that dependant on TaqMan probe FAM dye 

detection of gene amplification in Real-Time PCR system and include the 

follow: 
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Standard protocol: 

volume qPCR master mix 

5µL 
miRNA cDNA template 

(100ng) 

2.5 µL Forward primer(10pmol) 

2.5 µL Reverse primer (10pmol) 

2.5 µL TaqMan probe (20pmol) 

25 µL DEPC water 

50 µL Total 

      

After that, these qPCR master mix component that mentioned above placed 

in qPCR premix standard plate tubes that contain the other PCR TaqMan 

probe amplification components, then the plate mixed by Exispin vortex 

centrifuge for 3 minutes, than placed in Miniopticon Real-Time PCR 

system. 

2- miRNA qPCR Thermocycler conditions  

    After that, the qPCR plate was loaded and the following thermocycler 

protocol in the following table: 

 

Repeat 

cycle 
Time Temperature qPCR step 

1 5min 95 °C Initial Denaturation 

45 

20 sec 95 °C Denaturation 

30 sec 55 °C 
Annealing\Extention 

Detection(scan) 
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3.4.5 Quantitative Real-Time PCR (qPCR)  

     The quantitative Real-Time PCR used in quantification of housekeeping 

gene (GAPDH) that used in normalization of  21miRNA and 143miRNA 

expression analysis as following steps: 

1- qPCR master mix preparation   

        qPCR master mix was prepared by using AccuPower ® Plus 

DualStarTM qPCR PreMix kit depend on TaqMan probe FAM dye 

detection of GAPDH gene amplification in Real-Time PCR system and 

include the following: 

volume qPCR master mix 

5µL cDNA template (100ng) 

2.5 µL Forward primer(10pmol) 

2.5 µL Reverse primer (10pmol) 

2.5 µL TaqMan probe (20pmol) 

25 µL DEPC water 

50 µL Total 

      

After that, these qPCR master mix component which  mentioned above 

placed in qPCR premix standard plate tubes that contain the other PCR 

TaqMan probe amplification components, then the plate mixed by Exispin 

vortex centrifuge for 3 minutes, than placed in Miniopticon Real-Time PCR 

system. 
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2- qPCR Thermocycler conditions 

After that, the qPCR plate was loaded and the following thermocycler 

protocol in the following table: 

Repeat 

cycle 
Time Temperature qPCR step 

1 5min 95 °C Initial Denaturation 

45 

20 sec 95 °C Denaturation 

30 sec 58 °C 
Annealing\Extention 

Detection(scan) 

 

 

 

 

 

Figure 3.2: Real-Time PCR amplification plot of miR-21 in Prostate cancer 

patients samples using SYBER Green florescence dye 
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Figure 3.3: Real-Time PCR amplification plot of miR-21 in benign Prostate 

patients samples using SYBER Green florescence dye 

 

 

 

 

Figure 3.4: Real-Time PCR amplification plot of miR-21 in healthy control 

samples using SYBER Green florescence dye 
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Figure 3.5: Real-Time PCR amplification plot of miR-143 in Prostate 

cancer patient’s samples using SYBER Green florescence dye 

 

 

 

 

Figure 3.6: Real-Time PCR amplification plot of miR-143 in benign 

Prostate patient’s samples using SYBER Green florescence dye 
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Figure 3.7: Real-Time PCR amplification plot of miR-143 in healthy 

control samples using SYBER Green florescence dye 

 

 

3.4.6  Data analysis of qRT-PCR  

      The data results of q RT-PCR for miRNA and housekeeping gene were 

analyzed by the relative quantification gene expression levels (fold change) 

by using the ΔCT Method Using a Reference that described by (Livak and 

Schmittgen, 2001) as following equations: 

 

Ratio (reference/target) = 2CT(reference) – CT(target) 
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4. Results and Discussion 

4.1 The frequency distributions of patients and control subjects according to 

age  

The frequency distributions of patients and control subjects according to age 

and comparison of mean age are shown in table 4.1. No patient with prostatic 

cancer was bellow 40 years, 19 (38 %) of patients with prostatic cancer were 

between 40 to 59 years and most of cases (62 %) were 60 years or older, table 4.1 

and figure 4.1.   

Table 4.1:Comparison of mean age among study groups 

Age (years) 
Control  

n = 50 

BPH  

n = 50 

Prostatic cancer  

n = 50 

< 40 7 (14 %) 0 (0%) 0 (0 %) 

40-59 38 (76 %) 24 (48 %) 19 (38 %) 

≥ 60 5 (10 %) 26 (52 %) 31 (62 %) 

Mean ±SD 48.26 ±7.57 60.04 ±10.47 63.04 ±8.35 

Range 36 -64 43 -83 48 -83 

P-value 
   

Control vs BPH 
<0.001 † 

HS   

Control vs Carcinoma 
<0.001 † 

HS   

BPH vs Carcinoma 
0.093 † 

NS   
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n: number of cases; BPH: benign prostatic hyperplasia; SD: standard deviation; †: 

Independent samples t-test; HS: highly significant at P ≤ 0.01; NS: not significant 

at P> 0.05 

 

Figure 4.1: The frequency distribution of patients BPH and prostatic carcinoma 

according to age 

     There was also no patient with benign prostatic hyperplasia (BPH) bellow 40 

years, 24 (48 %) between 40 to 59 years and majority of BPH patients (52 %) were 

60 years or older, table 4.1 and figure 4.8. There was no significant difference in 

mean age between patients with BPH and patients with prostatic cancer (P = 

0.093), 60.04 ±10.47 years versus 63.04 ±8.35 years, respectively; however, 

patients in both BPH and cancer groups were significantly older than control 

subjects (P< 0.001), as shown in table 4.1. 

The present study came in agreement with previous studies mentioned which 

confirm that, the prevalence of BPH rises markedly with increased age. Beside  

that autopsy studies have observed a histological prevalence of 8%, 50%, and 80% 

in the 4th, 6th, and 9th decades of life, respectively (Berry et al.,1984). 
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Observational studies from Europe, US, and Asia have also demonstrated older age 

to be a risk factor for clinical BPH onset and progression (Guess et al., 1990; 

Taylor et al., 2006 ;Lim, 2017). Furthermore, the prostate volume increases with 

age based on data from the Krimpen and Baltimore Longitudinal Study of aging 

suggesting a prostate growth rate of 2.0% and 2.5% per year in older men (Bosch 

et al., 2007; Loeb et al., 2009; Lim, 2017). 

Concerning prostate cancer, which is a disease associated with aging. In the 

United States, 70% of all cases of prostate cancer are diagnosed in men 65 years of 

age (ACS, 2003). It is relatively rare for prostate cancer to be diagnosed in men 

less than 50 years of age, but after this age, the incidence and mortality rates 

increase exponentially (Haas and Sakr, 1997) The probability of developing 

prostate cancer increases from 0.005% among individuals aged 39 years to 2.2% (1 

in 45) for those aged 40 to 59 years and 13.7% (1 in 7) for those aged 60 to 79 

years.  Overall, the lifetime risk of developing prostate cancer is 16.7% (1 in 6). 

The results of autopsy studies, however, suggest that the probability of developing 

histologic evidence of prostate cancer is even higher. Carter et al.,(1990) showed 

that 20% of men aged 50 to 60 years and 50% of those aged 70 to 80 years had 

histologic evidence of malignancy. It has been estimated that a 50-year-old man 

has a lifetime risk of 42% for developing histologic evidence of prostate cancer, a 

9.5% risk of developing clinical disease, and a 2.9% risk of dying of prostate 

cancer (Scher et al.,2000; Crawford, 2003). Accordingly all mentioned studies 

support result of present study concerning age of patients with prostate cancer. 

Men above 45 years are prone to BPH, a universal phenomenon which 

increases with age. Various factors are responsible for the prostate diseases in men 

especially the elders (Christudoss et al., 2011 ; Bracarda et al., 2005).Thus, Men of 

50 years of age or above without any family history of cancer and those at 40 years 

of age with family history must undergo digital rectal examination (DRE) and PSA 
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levels should be checked annually as recommended by of American Urological 

Association (AUA) and Food and Drug Administration (FDA) (Sarwar et al., 

2017). 

4.2 The serum level of prostatic specific antigen (PSA) in patients and control 

subjects 

BPH is the most frequent pathologies of prostate gland that 

clinically/symptomatically mimic prostate cancer. PCa is notoriously difficult to 

treat, which makes its early detection a priority. There is an urgent need for 

appropriate diagnostic and prognostic markers to detect PCa and to differentiate it 

from other pathologies of prostate gland.  The present study was undertaken to 

assess the levels of PSA, miRNA21, and miRNA143 in different pathologies of 

prostate gland, in an attempt to use one of them of a combination of markers to 

differentiate the above conditions to avoid the use of unnecessary biopsies. 

The serum level of prostatic specific antigen (PSA) in patients and control 

subjects is shown in table (4.2). All subjects within the control group had serum 

PSA level of less than 4 ng/ml (ranging from < 0.07 to 3.13 ng /ml) and the mean 

level was 1.20 ±0.97 ng/ml, table (4.2). Six patients (12.0 %) of patients with BPH 

had PSA serum level of less than 4 ng/ml, the majority of them had a PSA level of 

4 to 10 ng /ml and 20 (40.0 %) had PSA level of > 10 ng/ml, table (4.2). Four 

patients with prostatic cancer (8.0 %) had PSA level of less than 4 ng/ml, 5 (10.0 

%) had PSA level of 4-10 ng/ml and the vast majority of them (82.0 %) had PSA 

level of > 10 ng/ml, table (4.2).    

There was no significant difference in mean serum PSA between patients 

with BPH and control group (P = 0.081), 1.89 -24.25ng /ml versus 0.07 -

3.13ng/ml, respectively; however, patients in prostate cancer had significantly 
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higher PSA level than in BPH and control subjects (P< 0.001), (P< 0.001) 

respectively as shown in table 4.2.   

Current observations revealed that PSA was significantly high in BPH, and 

PCa cases than controls (𝑝< 0.001), (𝑝< 0.001) respectively table (4-2), These 

findings correlated with the studies done by Anim et al. and Shahana et al. Who 

they confirming the increased levels of PSA in different pathologies of prostate 

gland (Anim et al., 2006; Shahanaet al., 2017). 

Table 4.2: Comparison of mean PSA among study groups 

PSA (ng/ml) 
Control  

n = 50 

BPH  

n = 50 

Prostatic cancer  

n = 50 

< 4 50 (100.0 %) 6 (12.0 %) 4 (8.0 %) 

4-10 0 (0.0 %) 24 (48.0 %) 5 (10.0 %) 

> 10 0 (0.0 %) 20 (40.0 %) 41 (82.0 %) 

Mean ±SD 1.20 ±0.97 9.90 ±5.55 42.29 ±42.55 

Range <0.07 -3.13 1.89 -24.25 0.86 -221.21 

P-value 
   

Control vs BPH 
0.081 

NS   

Control vs Carcinoma 
<0.001 

HS   

BPH vs Carcinoma 
<0.001 

HS   

The cutoff level of 10 ng/ml was analyzed in term of sensitivity and 

specificity  in the predication of prostatic cancer and the results were shown in 

table (4.3) in which prostatic cancer was considered as a group (n = 50) and the 

control and BPH was considered as the second group (n = 100). 
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Moreover, it was observed that, the sensitivity of PSA was 82.0 %, the 

specificity was 80.0 %, the positive predictive value (PPV) was 67.2 %, the 

negative predictive value (NPV) was 89.9 % and the accuracy was 80.7 % as 

shown , table (4.3). It was suggested that there must be another cutoff value based 

on PSA results in the current study which may provided better accuracy. 

Therefore, a receiver operator characteristic (ROC) curve analysis was carried out 

as in figure( 4.2), and it provided a PSA cutoff value of > 11.48 ng/ml for the 

diagnosis of prostatic cancer. This new PSA level has increased the accuracy level 

to 83.3 %, as shown in table (4.4). The sensitivity was 78.0 %, the specificity was 

86.0 %, the PPV was 73.6 % While the NPV was 88.7 % so as, table (4.4) clearly 

that. Thus, the discriminating or diagnosing power of PSA into the type of 

pathology is limited. The discovery of  PSA as a biomarker and demonstration of 

its utility in early diagnosis and monitoring of PCa date back to the early 1980s. 

However, the use of only PSA as an initial diagnostic tool has become 

controversial over the past decade due to its increased levels in other pathologies of 

prostate (Sarwar et al., 2017). This view is supported by present findings of 

significantly higher increase in PSA in BPH and prostate cancer compared to 

controls and BPH. The above marker, though it remains an early signal for the 

pathologies of prostate, may lead to over diagnosis which in turn would result in 

over and aggressive treatment strategies.  

In previously conducted study there was noticeable increase in prostate 

cancer incidence rates in the United States, which started in the late 1980s and 

peaked in 1992, is believed to be in accordance with the time period when PSA 

testing was introduced ( Oh et al.,2003;Stattin et al.,2015). One more another 

researcher mentioned that, PSA testing is a relatively inexpensive procedure and 

has high patient acceptance. The main advantage of PSA testing is its superior 

sensitivity. The main disadvantage of the test is that it is not very specific because 
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common pathological conditions such as BPH and prostatitis can also cause 

moderately to conspicuously abnormal test results. These false-positive results may 

lead to further diagnostic evaluation, increasing costs and use of more invasive 

procedures. Conversely, efforts to prevent such over diagnosis that may result from 

the high number of false-positives may lead to delayed treatment for the 

aggressive, potentially life-threatening cancers (Chikezie et al.,2010; Filella et 

al.,2014). 

In additions, a study conducted in the early 1990s revealed that PSA 

combined with DRE is the most effective screening and early detection modality 

for prostate cancer (Greenlee et al., 2000; Filella; Giménez,2013). Thus, these 

previously published data support present data concerning sensitivity and 

specificity of PSA as a biomarker for prostate cancer. A previously conducted 

study demonstrated same cut-off value for PSA (> 10 ng/mL) in prostate cancer. 

Reportedly, more than half of Caucasian men with a serum PSA of >10 ng/mL 

have been shown to have prostate cancer (Schroder and Wildhagen present study 

support these reports and but may represent a diagnostic dilemma for 

urologists.(Schroder and Wildhagen, 2001; Bruzzese et al.,2014 ). So when 

informing a patient with a serum PSA of >11.4ng/mL prostate cancer has been 

found in their prostate but it may be just prostatic or BPH. The high PSA in Iraqi 

men with BPH  had been previously reported from another Arab country, Kuwait, 

Egypt (Selmy, 1998) and from another developing country, Turkey (Toktas et 

al.,2000).  In another Asian population, Tan et al reported that prostatitis with BPH 

was a significant cause of elevated PSA (Tan et al.,2000). 
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Table 4.3: Sensitivity and specificity of PSA level (> 10 ng/ml) in prediction of 

prostatic cancer 

PSA (ng/ml) 
Prostatic cancer  

n = 50 

Control and BPH 

n = 100 

> 10 41 (TP) 20 (FP) 

≤ 10 9 (FN) 80 (TN) 

Sensitivity % 82.0 

Specificity % 80.0 

PPV % 67.2 

NPV % 89.9 

Accuracy % 80.7 

PSA: prostatic specific antigen; BPH: benign prostatic hyperplasia; TP: true 

positive; FP: false positive; FN: false negative; TN: true negative; PPV: positive 

predictive value; NPV: negative predictive value 

 

Figure 4.2: Receiver operator characteristic curve to find the best serum PSA 

cutoff value which predict a diagnosis of prostatic carcinoma 

PSA 

cutoff  > 11.48 ng/ml
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Table 4.4: Sensitivity and specificity of PSA level (> 11.48 ng/ml) in prediction of 

prostatic cancer 

PSA (ng/ml) 
Prostatic cancer  

n = 50 

Control and BPH 

n = 100 

>11.48 39 (TP) 14 (FP) 

≤11.48 11 (FN) 86 (TN) 

Sensitivity % 78.0 

Specificity % 86.0 

PPV % 73.6 

NPV % 88.7 

Accuracy % 83.3 

AUC (95 % CI) 0.901 (0.841 – 0.943) 

PSA: prostatic specific antigen; BPH: benign prostatic hyperplasia; TP: true 

positive; FP: false positive; FN: false negative; TN: true negative; PPV: positive 

predictive value; NPV: negative predictive value; AUC: area under curve; CI: 

confidence interval 

4.3 The expression level of miR-21 and miR-143 in patients and control 

groups 

The miR-21 and miR-143 fold change protein expressions are non-normally 

distributed quantitative variables according to Kolmogorov-Smirnov normality 

test; therefore, these variables were expressed in the form of median and inter-

quartile range as indexes of central tendency and dispersion, respectively, instead 

of the comparable indexes mean and standard deviation used for normally 

distributed data, as shown in table 4.5 and figures 4.3 and 4.4.   
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The levels of miR-21 and mi-143 in control group were constant and equal (1). 

miR-21 was significantly highest in prostatic cancer and followed by BPH, 6.40 

(7.65) versus 2.28 (1.69), respectively and the level of significance was high (P< 

0.01), as shown in table 4.5 and figure 4.3 miR-143 was significantly lowest in 

prostatic cancer 0.12 (0.18) when compared with both control and BPH groups (P 

< 0.001); however, there was no significant difference in mrR-143 between BPH 

and control groups, 1.11 (0.63) versus 1 (---) (the value of fold change in all 

control cases equals (1) therefore IQR can be calculated and was written as (---) 

, respectively (P = 0.140), as shown in table 4.5 and figure 4.4. 

Table 4.5: Comparison of miR-21 and miR-143 protein expression among study 

groups 

miR 

Contro

l  

n = 50 

BPH  

n = 50 

Prostatic cancer  

n = 50 
P1 P2 P3 

miR-21 
      

Median 

(IQR) 
1 (---) 2.28 (1.69) 6.40 (7.65) <0.001 

HS 

<0.001 

HS 

<0.0

01 

HS Range 
 

0.76 -19.35 2.70 -93.96 

miR-143 
      

Median 

(IQR) 
1 (---) 1.11 (0.63) 0.12 (0.18) 0.140 

NS 

<0.001 

HS 

<0.0

01 

HS Range 
 

0.11 -4.30 0.03 -1.90 

n: number of cases; BPH: benign prostatic hyperplasia, IQR: inter-quartile range; 

P1: Control versus BPH; P2: Control versus carcinoma; P3: BPH versus 

carcinoma; HS: highly significant at P ≤ 0.01; NS: not significant at P> 0.05  
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Figure 4.3: Comparison of miR-21 among control and study groups 

 

Figure 4.4: Comparison of miR-143 among control and study groups 
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According to the above data both miRNA-21 and miRNA-143 seem to have 

a role in prostate tumorigenesis, dysplasia, and transformation from benign  to 

malignant tumor. Concerning miRNA-21 a number of basic researches have 

confirmed that miR-21 has characteristics of proto-oncogene and plays a 

significant role in promoting cancer cell growth, proliferation and invasion (Chen 

et al.,2015; Li et al., 2016).  Cell study of domestic Xiao et al., 2013 shows that 

miR-21 shows the trend of high expression in prostate cancer tissues and miR-21 

can target and inhibit the expression of tumor suppressor gene PTEN in prostate 

cancer cells. A study done by Yang et al., 2016 indicates that miR-21 has 

characteristics of proto-oncogene in the occurrence and development process of 

prostate cancer, and has a promoting effect on the occurrence and development of 

tumor. So they were speculated that miR-21 played an important role in regulating 

prostate cancer proliferation, invasion and other processes (Stuopelyte et al., 2016; 

Cha et al.,2016). Another researchers this theory, miR-21 analog was transfected 

into prostate cancer cells, the cell viability, invasive cell number and related gene 

expression were analyzed in their study, the results showed that miR-21 analog 

transfection can increase the prostate cancer cell viability, increase the invasive cell 

number and up-regulate the expression of anti-apoptotic genes Bcl-2 and surviving 

as well as pro-proliferation genes MMP2 and MMP9. This means that miR- 21 

plays a significant role in promoting prostate cancer proliferation and invasion 

(Josson et al.,2015; Sarver et al.,2015; Yang et al.,2017). 

In addition, inactivation of p57Kip2 is commonly observed in cancers. 

MicroRNAs offer another layer of complexity to the regulation of its gene 

expression. Recently, microRNAs (miR-221/222, miR-25, miR-92b, miR-21) were 

reported to down regulate the expression of p57Kip2 transcript (Kim et al.,2009; 

Medina et al.,2008). In another conducted studies, demonstrated that P57 

significantly down regulated in human prostate tumor samples compared to the 
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normal prostate cells (Lodygin et al., 2005). However, the mechanism of p57Kip2 

repression has not been well studied in prostate cancer. studies have shown a 

significant upregulation in miR-21 expression in prostate cancer (Mishra et al., 

2014; Shen et al.,2012). Surprisingly, they found a significant  inverse correlation 

between miR-21 and p57Kip2 expression in human prostate cancer  (Mishra et 

al.,2014). there are limited studies regarding differential miRNA expression in 

BPH.  

In the present study, miRNA-143 expression profiles in the BPH and control 

group were evaluated to identify advanced BPH signatures. RT-qPCR was used to 

identify some differentially expressed miRNAs. The results of present study on 50 

patients with BPH, and 50 healthy men revealed that  there was no significant 

change in expression level of miRNA143 between control group and BPH. Altered 

miR-143, miR-106, miR-181, miR-21, expression has been previously 

demonstrated to be involved in numerous types of cancer, including pancreatic, 

colorectal, prostate and breast cancer (Zhang et al.,2015; Huang et al.,2015; Khan 

et al.,2016). The microarray profile data of another study revealed that these  

miRNAs including miRNA-143 were also dysregulated in the BPH group, which 

may indicate their contribution to the pathogenesis of BPH and prostate cancer. 

Additionally, Viana et al., reported that miR-143 may be involved in the 

pathogenesis of BPH by inhibiting target genes, that include MAP kinase 

kinasekinasekinase 4, KRAS proto-oncogene, GTPase and MAP kinase 

kinasekinase 3. Such contraversary with present study might be related to sample 

size or technical issue (Viana et al., 2014; Su et al.,2014 ). 

Moreover, In this study, we demonstrated that miR-143 was down-regulated 

in prostate cancer tissues compared with their corresponding non-tumor tissues. 

Studies showed miR-143 suppressed cancer cell growth. Notably, previous studies 

confirmed that miR-143 exerts its function in prostate cancer by specifically 
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targeting HK2, a key enzyme involved in glycolysis. In addition, they found that 

glucose utilization was drastically affected by the miR-143/HK2 axis in prostate 

cancer. Another studies in colorectal cancer have demonstrated that miR-143 is 

pervasively down-regulated in different ethnic groups (Ng et al., 2009). Consistent 

with previous reports, our data obtained from quantitative real-time PCR showed 

that miR- 143 is down-regulated in approximately prostate cancer when compared 

with control group and BPH. However, more clinical specimens are needed to 

convince the expression profile and possible clinical significance of miR-143 in 

prostate cancer. Consideration of the frequent down-regulation of miR-143 in 

cancers, one may believe that miR-143 may exhibit a tumor-suppressive role in 

tumor development. Indeed, studies incolorectal cancer, liposarcoma have 

confirmed the growth inhibitory effect of miR-143. However, the mechanism 

involved in this effect mediated by miR-143 was largely different, which was 

mainly due to different targets regulated by miR-143 in different tumors. In 

colorectal cancer, miR-143 can suppress cancer cell growth through inhibition of 

KRAS translation, regulating DNMT3A and targeting HK2 (Chen et 

al.,2009;Gregersen et al.,2012).  

In liposarcoma cells, BCL2, topoisomerase 2A, protein regulator of 

cytokinesis1 and polo-like kinase 1 have been demonstrated as direct targets of 

miR-143 (Ugras et al.,2011). Also in another study done on prostate cancer, they 

demonstrated that HK2 was the direct target of miR-143 in prostate cancer as 

knockdown of HK2 recapitulates the inhibitory effects of miR-143 on PC cell 

growth. Because many targets except HK2of miR-143 in prostate cancer have been 

predicted by bioinformatics methods, however, whether the tumor-suppressive 

effect of miR-143 was mediated by HK2 requires a series of screening processes. 

Indeed, cancer cells express high level of HK2, and this distinguishes them from 

the normal cells (Zhou et al.,2015). The binding of HK2 to the mitochondrial 
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membrane has been proved to promote the Warburg effect, a phenomenon 

characterized by accelerated glucose flux and lactate production even in the 

presence of oxygen (Mathupala,2009). Because glycolysis in tumor cells can 

provide a biosynthetic advantage for cell proliferation (Vander,2009).It’s 

reasonable to suggest that miR-143 may regulate the Warburg effect to affect 

tumor growth. Expectedly, glucose consumption and lactate production was 

drastically altered by the miR-143/HK2 axis. (Gregersen et al.,2012).  

There was significant positive correlation between miR-21 and miR-143 in 

BPH (r = 0.357; P = 0.011). In addition, there was significant positive correlation 

between miR-21 and miR-143 in carcinoma (r = 0.303; P = 0.032). 

In order to calculate the cutoff values of miR-21 and miR-143 for the 

prediction of prostatic cancer as diagnostic tests or adjuvant diagnostic tests, ROC 

curve analysis was carried out and the results were shown in tables 4.6 and 4.7 and 

figure 4.5 and 4.6.  

 

 

miR-21

cutoff  > 4.513 fold 
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Figure 4.5:Receiver operator characteristic curve (ROC) analysis for the 

calculation of miR-21 possible diagnostic cutoff value  

 

Figure 4.6: Receiver operator characteristic curve (ROC) analysis for the 

calculation of miR-143 possible diagnostic cutoff value 

 The miR-21 cutoff value was > 4.513 with sensitivity, specificity, 

PPV, NPV and accuracy levels of 88.0 %, 90.0 %, 89.8 %, 88.2 % and 89.0 %, 

respectively. The miR-143 cutoff value was ≤ 0.264 with sensitivity, specificity, 

PPV, NPV and accuracy levels of 78.0 %, 98.0 %, 79.6 %, 96.1 % and 88.0 %, 

respectively. 

Recent findings  suggest that  the potential of urine/blood-based markers for 

urological malignancies to be a good replacement for the existing, invasive 

methods such as cystoscopy. Moreover, the conventional urine-based markers lack 

acceptable sensitivity and specificity which shows unmet need for an additional 

alternative for screening, initial diagnosis or follow up studies of bladder and 

prostate cancers (Abdalla et al.,2012; Haj-Ahmad et al.,2014). As an alternative to 

miR-143 

cutoff  ≤ 0.264 fold
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conventional diagnostic methods, microRNAs serve as a promising biomarkers in 

human cancers. 

Table 4.6: Sensitivity and specificity of miR-21 level (> 4.513 fold) in prediction 

of prostatic cancer 

miR-21 level (fold) 
Prostatic cancer  

n = 50 

BPH 

n = 50 

>4.513 44 (TP) 5 (FP) 

≤ 4.513 6 (FN) 45 (TN) 

Sensitivity % 88.0 

Specificity % 90.0 

PPV % 89.8 

NPV % 88.2 

Accuracy % 89.0 

AUC (95 % CI) 0.923 (0.853 - 0.967) 

PSA: prostatic specific antigen; BPH: benign prostatic hyperplasia; TP: true 

positive; FP: false positive; FN: false negative; TN: true negative; PPV: positive 

predictive value; NPV: negative predictive value; AUC: area under curve; CI: 

confidence interval. 

    In consistent with present study, a previous study  assessed the expression level 

of three oncogenic microRNAs including miR-21-5p, miR-141-3p, and miR-205-

5p in urine samples of two most prevalent urological malignancies, and they 

demonstrated a significant up-regulation of all thse measured microRNAs. miR-

141-3p and miR-21-5p had the highest expression level in bladder and prostate 

cancers, respectively (Ghorbanmehr et al.,2019). 
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Table 4.7: Sensitivity and specificity of miR-143 level (≤ 0.264 fold) in prediction 

of prostatic cancer 

miR-143 level (fold) 
Prostatic cancer  

n = 50 

BPH 

n = 50 

≤ 0.264 39 (TP) 1 (FP) 

> 0.264 11 (FN) 49 (TN) 

Sensitivity % 78.0 

Specificity % 98.0 

PPV % 79.6 

NPV % 96.1 

Accuracy % 88.0 

AUC (95 % CI) 0.885 (0.806 - 0.940) 

PSA: prostatic specific antigen; BPH: benign prostatic hyperplasia; TP: true 

positive; FP: false positive; FN: false negative; TN: true negative; PPV: positive 

predictive value; NPV: negative predictive value; AUC: area under curve; CI: 

confidence interval 

  They also evaluated the expression level of the aforementioned microRNAs in 

benign prostatic hyperplasia and compared it with control group to search for a 

noninvasive diagnostic method. Interestingly, all these three microRNAs had no 

significant alteration in BPH compared to normal which came in consistent with 

present study. However, this is beneficial in stratifying benign patients from 

invasive ones while. The patient's advantage is that the presented approach avoids 

the painful cystoscopy to differentiate benign and invasive malignancies; an 

objective worth to be approached (Ghorbanmehr et al.,2019).There is a study that 

reports the over expression of miR-21, in cancerous tissue of upper urinary tract of 
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urothelial cancer patients (Kriebel et al.,2015). In present study we observed about 

6-fold up regulation of miR- 21 in PCa patients. miR-21-5p act as an oncogene 

which is up-regulated in nearly all epithelial cell-derived tumors including breast, 

pancreas, lung, gastric, esophageal, colon, and PCa. ( O'Connell et al.,2010).The 

majority of its reported target genes are tumor suppressors. In particular, miR-21-

5p exerts its oncogenic function predominantly through the inhibition of cellular 

apoptosis by targeting some important tumor suppressor genes including Fas 

ligand (FasL), pten, TAp63, and bax.(Papagiannakopoulos et 

al.,2008;Ghorbanmehr et al.,2019). 

Employing a sensitivity/specificity analysis (ROC), we underline that these 

microRNAs are valuable diagnostic tumor markers for PCa. Currently, PSA 

evaluation and biopsy specimens are widely used in PCa diagnosis. Biopsy is an 

invasive procedure which might affect the patient's quality of life. PSA is a 

common biomarker in the clinical PCa diagnosis,(Renard-Penna et al.,2015). 

However, the specificity of PSA is limited to make a definite diagnosis on PCa. As 

shown with these three microRNAs that at least the specificity could be improved 

notably over (Hoffman et al.,2015). Obviously there need to be more research and 

validation on those still preliminary results, but the tendency of all three 

microRNAs is promising (Gharbi et al.,2015). So, in this case, microRNAs might 

be an appropriate non-traumatic alternative. A further advantage of the chosen 

microRNAs in contrast to PSA is, that these tumor-associated miRNAs, are able to 

noninvasively discriminate PCa and BPH individuals. This is a remarkable gain for 

diagnostics. 

Another previously conducted study mentioned that the sensitivity and 

specificity of miR-21 were, respectively, 0.91 and 0.88, and the AUC of SROC 

was 0.95, presenting a good diagnostic ability of miR-21. which indicated that  

PCa probability increased by 7.74-fold with positive miR-21 result, it was 
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confirmed that miR-21 could be a good diagnostic biomarker for PCa. There is a 

research which suggests that miR-21 and androgen receptor axis can exert 

oncogenic effects in prostate tumors by down regulating transforming growth 

factor beta receptor II.17 (Zhou and Zhu, 2019).  

Concerning miRNA-143, sensitivity and specificity previous studies have 

found that microRNA-143 (miRNA-143 or miR-143) is abnormally expressed in 

various cancers, indicating that miR-143 may serve as a novel biomarker for 

cancer diagnosis. However, the diagnostic value of miR-143 in different cancers 

remains inconsistent. Based on evidence-based medicine, for the first time, 

Previous meta-analysis aimed to explore the accuracy of miR-143 in cancer 

diagnosis (Hu et al.,2019). A total of seven relevant studies were selected, 

according to inclusion exclusion criteria, from online databases. Overall results of 

pooled analysis were: sensitivity 0.78 (95% CI = 0.74-0.82), specificity 0.85 (95% 

CI = 0.81-0.88), positive likelihood ratio (PLR) 5.17 (95% CI = 4.02-6.64), 

negative likelihood (NLR) 0.26 (95% CI = 0.21-0.30), diagnostic odds ratio (DOR) 

20.25 (95% CI = 14.21-28.87), and area under the curve (AUC) 0.88 (95% CI = 

0.85-0.91), which came in consistent with present study. (Hu et al.,2019 ; Chenyao 

et al.,2019). 

Accordingly, we can get diagnostic biomarker with high sensitivity and 

specificity, by using a combination of  two miRNA or panel of miRNA, such as 

miRNA-21 which show high sensitivity, and miRNA-143 which show high 

specificity (88.0, and 89.0) respectively, and AUC( 0.88, and 0.92) respectively 

(Hu et al.,2019).  which could potentially supplement each other in a diagnostic 

test, and thus increase sensitivity when compared to individual miRNAs. 
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4.4 Genotype study 

IL 18 Rs 187238 genotypes GG, GC and CC were expressed as 38 (76 %), 5 

(10 %) and 7 (14 %) in control group, as 35 (70 %), 11 (22 %) and 4 (8 %) in BPH 

group and as 22 (44 %), 19 (38 %) and 9 (18 %) in prostatic carcinoma group; 

therefore, homozygous CC and heterozygous GC genotypes were significantly 

more frequent in patients with prostatic carcinoma in comparison with control 

group (P = 0.002) and in comparison with BPH group (P = 0.030); however, there 

was no significant difference in  IL 18 Rs 187238 genotype frequency distribution 

between control and BPH groups (P = 0.203), as shown in table 4.8. 

Table 4.8: IL 18 rs 187238 genotype frequency distribution in patients and control 

subjects 

IL 18 Rs 187238 gene 
Control  

n = 50 

BPH  

n = 50 

Prostatic cancer  

n = 50 

GG 38 (76 %) 35 (70 %) 22 (44 %) 

GC 5 (10 %) 11 (22 %) 19 (38 %) 

CC 7 (14 %) 4 (8 %) 9 (18 %) 

P1 
0.203 

NS   

P2 
0.002 

HS   

P3 
0.030 

S   

n: number of cases; BPH: benign prostatic hyperplasia, P1: Control versus BPH; 

P2: Control versus carcinoma; P3: BPH versus carcinoma; HS: highly significant 

at P ≤ 0.01; NS: not significant at P> 0.05; S: significant at P ≤ 0.05  
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In order to calculate the risk of homozygous CC and heterozygous GC 

genotypes in association with prostatic cancer, both control group and BPH group 

were combined into a single group. The results were outlined in table 3.9. GC 

genotype had an odds ratio of 3.94 and an etiologic fraction of 0.41; whereas, 

genotype CC had an odds ratio of 2.71 and an etiologic fraction of 0.28, as shown 

in table 4.9. Allele C had an odd ratio 2.5 and an etiologic fraction of 0.30, as 

shown in table 4.9.   

Table 4.9: IL 18 rs 187238 genotype and allele frequency distribution in patients 

and control subjects with risk estimation 

IL 18 Rs 187238 gene 
BPH and Control 

n = 100 

Carcinoma 

n =  50 
P OR 95 % CI EF 

GG 73 (73 %) 22 (44 %) Reference 

GC 16 (16 %) 19 (38 %) 
0.001 

HS 
3.94 1.74 -8.93 0.41 

CC 11 (11 %) 9 (18 %) 
0.002 

HS 
2.71 1.00 -7.39 0.28 

Allele 
BPH and Normal 

n = 200 

Carcinoma 

n =  100 
P OR 95 % CI EF 

G 162 (81 %) 63 (63 %) Reference 

C 38 (19 %) 37 (37 %) 
<0.001 

HS 
2.50 1.46 -4.29 0.30 

n: number of cases; BPH: benign prostatic hyperplasia, OR: odds ratio; CI: 

confidence interval; EF: etiologic fraction; HS: highly significant at P ≤ 0.01 
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Figure 4.7: Agarose gel electrophoresis image that show the ARMS-PCR product analysis of 

Interleukin-18–137(rs187238) (G/C)gene polymorphism. Where M: marker (1500-100bp), . 

The presence of G or C allele were observed at 261bp product size. the (GG) wild type 

homozygote were showed  in G allele only,the (CC) mutant type homozygote were showed  

in C allele only, whereas the (G/C) heterozygote were showed  in both G  and C 

allele.internal control at 446bp product size. 

 

Figure 4.8: Agarose gel electrophoresis image that show the ARMS-PCR product analysis of 

caspase9 (rs4645978) (A/G)gene polymorphism. Where M: marker (1500-100bp), . The 

presence of A or Gallele were observed at 150bp product size. the (AA) wild type 

homozygote were showed  in A allele only,the (GG) mutant type homozygote were showed  

in G allele only, whereas the (A/G) heterozygote were showed  in both A  and G allele. 
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The IL 18 Rs 187238 promoter region is composed of five single nucleotide 

polymorphic positions, in which only - (rs187238) and - (rs1946518) have 

confirmed impact on IL 18 Rs 187238 activity and expression in tissues (Kalina et 

al., 2000; Giedraitis et al., 2001). Other than this, different haplotypes of IL 18 Rs 

187238 polymorphisms might lead to different expression levels of IL 18 Rs 

187238 mRNA (Giedraitis et al., 2001).  

It is believed that genetic variants are the main risk factors that contribute to 

prostate cancer. There is now substantial knowledge that many genes and 

chromosome segments are significantly associated with prostate cancer risks in a 

multiethnic population, such as PCA3 (Zhou et al., 2011; Liu et al.,2013), CYP17 

(Wang et al., 2011), TP53 (Stacey et al., 2011), 8q24 (Zeegers et al., 2011), and 

9q22 (Wentzensen et al., 2011). However, no comprehensive knowledge on the 

precise mechanism of the interaction of these genetic factors, especially in the 

prognosis of prostate cancer, has been provided to date. Prostate cancer risk for IL 

18 Rs 187238 was investigated in similar study (Liu et al., 2013). They found that 

G/C GG genotype was associated with poor prognosis, indicating the value of IL 

18 Rs 187238 G/C polymorphism as a potential prognostic marker in prostate 

cancer patients. However, in their study, there was no significant associations with 

the susceptibility of prostate cancer were detected in these two SNPs, indicating 

that differential expression of IL 18 Rs 187238 may not contribute to the 

occurrence of this tumor. These data disagreed with the data of present study and 

the possible cause of such contraversary might be related to the difference in the 

genotype and disease susceptibility of Iraqi population, and such difference give a 

clear breakthrough and originality of present study. 

However, a previously published study on the Chinese population reporting 

that the -137G/C polymorphism was associated with a significantly higher risk for 

prostate cancer (Liu et al., 2007). Further evaluation of a large sample is needed to 
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confirm the underlying relationship. However, owing to the high heterogeneity and 

multifocal growth of prostate cancer, the response to endocrine therapy among 

different patients varies widely. Thus, identification of a prognostic molecular 

marker might influence the therapeutic effect as well as the alternative of modality 

in the treatment.  

In previous conducted study, the -137G/C polymorphism GG genotype was 

associated with a shorter progression-free survival time. G at position -137 had a 

higher expression level of IL 18 Rs 187238 mRNA, indicating that IL 18 Rs 

187238 might act as a pro-tumor factor in the progress of tumors. The IL 18 Rs 

187238 protein has been shown to be over expressed in common skin tumors 

(Charles, 1999; Park et al., 2001). Three more case-control studies about the 

progression of gastric cancer and breast cancer (Merendino et al., 2001; Eissa et 

al., 2005; Ye et al., 2007) detected a higher IL 18 Rs 187238 level in the tumor 

region and in the serum with metastasis. Similarly, prostate cancer cells could 

produce IL 18 Rs 187238, which could be equally predictive as a pathologic stage 

on multivariate analysis (log rank test, P = 0.02) (Lebel-Binay et al., 2003). 

Furthermore, Bushley et al. (2004) and Pratesi et al. (2006) reported that there was 

linkage between -137G/C and -607C/A polymorphisms of IL 18 Rs 187238 and 

the progression of ovarian cancer and nasopharyngeal carcinoma. 

In summary, present data demonstrated that the IL 18 Rs 187238 -G/C, CC 

promoter polymorphism contribute to the disease occurrence and susceptibility of 

prostate cancer patients. Additional prospective studies with large samples, 

detailed clinical data, and long-term follow-up are needed to confirm our results in 

the future.  Caspase 9 RS 4645978 genotypes AA, AG and GG were expressed as 

33 (66 %), 12 (24 %) and  5 (10 %) in control group, as 30 (60 %), 14 (28 %) and 6 

(12 %) in BPH group and as 16 (32 %), 22 (44 %) and 12 (24 %) in prostatic 

carcinoma group; therefore, homozygous GG and heterozygous AG genotypes 
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were significantly more frequent in patients with prostatic carcinoma in 

comparison with control group (P = 0.003) and in comparison with BPH group (P 

= 0.018); however, there was no significant difference in  Caspase 9 RS 4645978 

genotype frequency distribution between control and BPH groups (P = 0.842), as 

shown in table 4.10. 

In order to calculate the risk of homozygous GG and heterozygous AG 

genotypes in association with prostatic cancer, both control group and BPH group 

were combined into a single group and the results were outlined in table 4.11. AG 

genotype had an odds ratio of 3.33 and an etiologic fraction of 0.32; whereas, 

genotype GG had an odds ratio of 4.30 and an etiologic fraction of 0.40, as shown 

in table 4.11. Allele G had an odd ratio 2.7 and an etiologic fraction of 0.31, as 

shown in table 4.11. 

Table 4.10: Caspase 9 rs 4645978 genotype frequency distribution in patients and 

control subjects 

Caspase 9 RS 4645978 gene 
Control  

n = 50 

BPH  

n = 50 

Prostatic cancer  

n = 50 

AA 33 (66 %) 30 (60 %) 16 (32 %) 

AG 12 (24 %) 14 (28 %) 22 (44 %) 

GG 5 (10 %) 6 (12 %) 12 (24 %) 

P1 
0.824 

NS   

P2 
0.003 

HS   

P3 
0.018 

S   
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n: number of cases; BPH: benign prostatic hyperplasia, P1: Control versus BPH; 

P2: Control versus carcinoma; P3: BPH versus carcinoma; HS: highly significant 

at P ≤ 0.01; NS: not significant at P> 0.05; S: significant at P ≤ 0.05. 

Table 4.11: Caspase 9 rs 4645978 genotype and allele frequency distribution in 

patients and control subjects with risk estimation 

Caspase 9 RS 4645978 

gene 

BPH and 

Normal 

n = 100 

Carcino

ma 

n =  50 

P OR 95 % CI EF 

AA 63 (63 %) 16 (32 %) Reference 

AG 26 (26 %) 22 (44 %) 
0.045 

S 

3.3

3 

1.51 -

7.34 

0.3

2 

GG 11 (22 %) 12 (24 %) 
0.003 

HS 

4.3

0 

1.60 -

11.50 

0.4

0 

Allele 

BPH and 

Normal 

n = 200 

Carcino

ma 

n =  100 

P OR 95 % CI EF 

A 152 (76 %) 54 (54 %) Reference 

G 48 (24 %) 46 (46 %) 

<0.00

1 

HS 

2.7

0 

1.62 -

4.49 

0.3

1 

n: number of cases; BPH: benign prostatic hyperplasia, OR: odds ratio; CI: 

confidence interval; EF: etiologic fraction; HS: highly significant at P ≤ 0.01 

In their study by Deng et al., on caspase-3 polymorphism, reported that 

rs12104897 SNP is more prevalent among smokers with HCC in Chinese 

population (Deng et al., 2016). A little earlier, Li and colleagues revealed that 
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rs4647693, rs12104897, rs4647610 alleles have a statistically significant difference 

in distribution between healthy and patient with gastric cancer individuals 

(Shokrzadeh et al., 2017). On the other hand, in a study on Non-Small cell lung 

cancer by Yoo and colleagues, it seemed that Caspase 3 polymorphisms did not 

have any effect on cancer predisposition (Yoo et al., 2009). Wu et al., in an 

investigation about the association of caspases 3, 8, and 9 genes polymorphisms 

with colorectal cancer  (CRC) progression also achieved similar results (Wu et al., 

2013).  

In a systematic study, the association of caspase 3 and caspase 7 

polymorphisms and the risk of cancer were investigated. The results indicated that 

SNPs rs2705897, rs4647603, rs12415607, rs2227310, rs3124740 have a significant 

association with the risk of cancer (Yan et al., 2013). In a study by Mittal et al., on 

different caspases in people with prostate cancer,  showed that rs4647603: G>A 

polymorphism increases the incidence of prostate cancer and affects its survival. 

Moreover, polymorphisms in this area may provide useful markers for predicting 

prognosis in patients undergoing surgery (Mittal et al., 2012). In a study by Jang 

and his colleagues in 2008 on lung cancer, it was shown that caspase 3 

polymorphism (928A>G, 77G>A, and 17532A>C) reduced the risk of lung cancer 

(Jang et al., 2008). The results of the current study indicate that Caspase 3 gene 

GG Homozygous, and AG heterozygous is associated with prostate cancer disease 

susceptibility. This finding can also be useful for determining the appropriate 

therapeutic approaches to increase longevity and improve the quality of life of 

patients with prostate cancer. It should be noted that this result is limited to the 

population studied and more studies are needed on a larger number of individuals 

to confirm the association of rs4645978 polymorphism with prostate cancer. 
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Conclusions: 

1. This study found that there was no patient with prostatic cancer and 

BPH  was below 40 yrs. old, and There was no significant 

difference in mean of age between patients with BPH and patients 

with prostatic cancer. 

2. There was no significant difference in mean serum PSA between 

patients with BPH and patients with prostatic cancer. And when the 

11.48 ng/ml was consider as a cutoff value for PSA, and (ROC) 

curve analysis reveal that PSA level has the accuracy level equal to 

83.3 %, The sensitivity was 78.0 %, the specificity was 86.0 %. 

3. MiR-21show significant highest in prostatic cancer and followed 

by BPH, while miR-143 was significantly lowest in prostatic 

cancer 0.12 when compared with both control and BPH groups  

4. The sensitivity, specificity of miR-21and may be conceders as  

88.0 %, 90.0 %, respectively. 78.0 %, 98.0 %, respectively. 

Therefore using both of these two miRNA as  diagnostic biomarker 

give more accuracy and precise results, more than single one. 

5. IL-18 GC, and CC genotype have consider an etiologic fraction for 

malignant PC disease susceptibility. 

6. Caspase9  AG, and GG genotype have consider an etiologic 

fraction for malignant PC disease susceptibility. 
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Recommendations 

1. Another study based on fallow up strategy to find out the 

prognostic value of studded parameters (miR-21, and miR-143). 

 

2. Large multi-centric study based on much reasonable number of 

cases to find another bio-marker  have ability to discriminate 

between healthy control and BPH patients. 

 

3. Conducting experimental an in-vivo study to test therapeutic 

potential of studded miRNA on induced cancer. 

 

4. Conducting another study design depending on using high 

throughput microarray analysis which give us actual expression 

pattern of all human miRNAs with their targets. 

5. Engagement of their biomarkers in the screening diagnosis and 

progression workup for patients with suspected prostate cancer to 

avoid over diagnosis and over treatment.  
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 ألخالصه

 إن. العالم أنحاء جميع في انتشاًرا الذكور سرطان أنواع أكثر ثاني هو( PCa) البروستاتا سرطان

 وسرطان البطيء البروستاتا سرطان بين التمييز على القادرة التنبؤية الحيوية المؤشرات إنشاء

 . .المفرطة والمعالجة التشخيص في اإلفراط خطر من يقلل أن شأنه من العدواني البروستاتا

تضخم وبالتالي ، فإن الهدف من هذه الدراسة هو دراسة ما إذا كان سرطان البروستات ، و 

، والتي قد  (miRNA 143, 21)لديهم تركيز مميز من اللذين لمرضى ل، البروستات الحميد 

عالية. باإلضافة إلى  وخصوصيةتؤدي إلى اكتشاف المؤشرات الحيوية التشخيصية مع حساسية 

و   IL-18 )    معرفة ما إذا كان المريض المصاب بتضخم البروستاتا أو السرطان لديه

(Caspase 9 ( متعدد األشكال النوكليوتيدات الفرديةSNP التي يمكن أن يكون لها تأثير على )

 القابلية لإلصابة باألمراض.

مريضا  50األولى ثالث مجموعات ، تضم المجموعة تم جمع عينه دم من ولتحقيق هذا الهدف ، 

. تضخم البروستات الحميد مريضا الذين لديهم 50وكانت المجموعة الثانية  سرطان البروستات ب

تضمينهم في وم طب االوراتحت إشراف أخصائي مركز ذي قار لالورام الذين تم رصدهم في 

 متطوعا أصحاء )غير سرطان البروستات 50هذه الدراسة. وكانت المجموعة الثالثة تشمل 

. تم جمع عينة من الدم عن طريق الوريد من هذه المجموعات. (تضخم البروستات الحميدوغير

لم يكن  كذلك سنة. 40وجدت هذه الدراسة أنه ال يوجد مريض بسرطان البروستات كان أقل من 

عاًما ، ولم يكن هناك اختالف  40اقل من البروستاتا الحميد بتضخم هناك أي مريض مصاب 

كبير في متوسط العمر بين مرضى البروستات الحميد والمرضى المصابين بسرطان البروستات 

(P = 0.093)  ،60.04 ± 10.47  سنة ، على التوالي . ومع ذلك ،  8.35±  63.04سنة مقابل

بكثير من البروستات الحميد والسرطان أكبر تضخم كان المرضى في كل من مجموعات 

 (.P <0.001)مجموعه السيطره  

في المصل أقل من  PSAمستوى  )السيطره(كان لدى جميع األشخاص داخل المجموعة الضابطة

 1.20نانوغرام / مل( وكان المستوى المتوسط  3.13إلى  0.07نانوغرام / مل )يتراوح من > 4

في المصل بين المرضى  PSAنانوغرام / مل ، ولم يكن هناك فرق كبير في متوسط  ±0.97 

 Pوالمرضى الذين يعانون من سرطان البروستات )تضخم البروستات الحميد الذين يعانون من 

نانوغرام / مل ، على  42.55±  42.29نانوغرام / مل مقابل  5.55 ± 9.90،  (0.081 =



 والسرطانتضخم البروستات الحميد التوالي ؛ ومع ذلك ، كان المرضى في كل من مجموعات 

 .( P <0.001)مجموعه السيطره أعلى بكثير من  PSAمستوى 

 mi-143و  miR-21فيما يتعلق بتغيير أضعاف ميل الحمض النووي الريبي ، كانت مستويات 

أعلى بشكل ملحوظ في سرطان  miR-21(. كان 1ثابتة وتساوي )مجموعه السيطره في 

، على التوالي وكان مستوى  2.28مقابل  6.40، تضخم البروستات الحميد البروستات يليه 

أدنى بشكل ملحوظ في سرطان  miR-143(. في حين كان P <0.01األهمية مرتفعًا )

 P) تتضخم البروستات الحميد بالمقارنة مع كل من مجموعات المراقبة و 0.02البروستات 

تضخم البروستات الحميد بين  miR-143؛ ومع ذلك ، لم يكن هناك فرق كبير في  (0.001>

(. عندما تم إجراء تحليل P = 0.140، على التوالي ) 1مقابل  1.11، السيطره ومجموعات 

مع الحساسية  <) 4.513)كانت  miR-21أظهرت النتائج أن قيمة قطع  ROCمنحنى 

٪ ، 89.0٪ و 88.2 ,٪ 89.8 ,٪ 90.0 ,٪ 88.0ومستويات دقة  NPVو  PPV , الخصوصيه,

 ,خصوصيه ,مع مستويات حساسية  miR-143  ((<0.264ع على التوالي. بينما بلغت قيمة قط

PPV  وNPV   على التوالي.88.0٪ و 96.1 ,٪ 79.6 ,٪ 98.0 ,٪ 78.0ودقة ٪ 

 7٪( و 10) 5 ,٪( 76) 38بـ (  CCو  GG) IL-18 ، GCتم التعبير عن الطرز الوراثية لـ 

تضخم ٪( ( في مجموعة 8) 4٪( و 22) 11 ,٪( 70) 35، مثل مجموعه السيطره ٪( في 14)

٪( في مجموعة سرطان البروستات  18) 9٪( و  38) 19٪( ،  44) 22و البروستات الحميد 

بشكل ملحوظ  CCالمتجانسة و  GC غير المتجانسه على التوالي ؛ لذلك ، كانت األنماط الجينية 

لمقارنة مع المجموعة الضابطة أكثر تواترا في المرضى الذين يعانون من سرطان البروستات با

(P = 0.002 وبالمقارنة مع مجموعة )( تضخم البروستات الحميد(P = 0.030. 

 12 ،٪( 66) 33في  ( GGو  Caspase AA) ، AGل تم التعبير عن األنماط الجينية لـ

٪( في 12) 6٪( و 28) 14 ،٪( 60) 30، مثل السيطره ٪( في مجموعة 10) 5 7٪( و 24)

٪( في مجموعة  24) 12٪( و  44) 22٪( ،  32) 16و م البروستات الحميد تضخمجموعة 

 AG متجانسةالو غير GG المتجانسه سرطان البروستات. وبالتالي ، كانت األنماط الجينية 

بشكل ملحوظ أكثر تواترا في المرضى الذين يعانون من سرطان البروستات بالمقارنة مع 

 = P)) تضخم البروستات الحميد  وبالمقارنة مع مجموعة( P = 0.003) سيطرهمجموعة ال

بين  caspase 9؛ ومع ذلك ، لم يكن هناك اختالف كبير في توزيع تردد النمط الجيني  0.018

 . P = 0.842) تضخم البروستات الحميد )مجموعات التحكم و



عالية ، ه وخصوصي ، يمكننا الحصول على عالمة بيولوجية تشخيصية ذات حساسيةاالستنتاج 

حساسية عالية ،  يظهر ذيال miRNA-21 حيث  miRNAال وذلك باستخدام مزيج من هذين 

 ) AUS( على التوالي ، و89.0و  88.0ظهر خصوصية عالية )ي ذيال miRNA-143و 

( على التوالي. التي يمكن أن تكمل بعضها البعض في اختبار تشخيصي ، وبالتالي 0.92و  0.88

 AC  ،CCالفردية. والسكان الذين لديهم النمط الوراثي  miRNAمع زيادة الحساسية بالمقارنة 

يمكن أن يكونوا معرضين لخطر تكوين  caspase 9لـ  ,AG GG النمط الوراثي ، و IL-18لـ 

ث ، وهذا يمكن أن ينشأ مقاربة لديها القدرة على تحسين التنبؤ بالتعرض لإلصابة الورم الخبي

 .وتطور المرض بسرطان البروستات
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