
Sudan Academy of Sciences (SAS)
Atomic Energy Council

*'

The Role of Nuclear Medicine Diagnostic 
Technology in Prediction of Prostate 
Carcinoma in Sudanese Individuals

By
Ham id Seidna Ham id Auham ed  

B.Sc. in Nuclear Medicine, University of London (1980)
M.Sc. in Nuclear Medicine 

Sudan University of Science and Technology (2001)

A  thesis submitted to the Sudan Academy of Sciences in fulfillment of 
the requirements for the degree of Doctor of Philosophy (Ph.D) 

in Nuclear Medicine Technology

Supervisor 
Prof. Mohamed Ahmed Hassan Altayeb

Co- supervisor 
Dr.Khalid Ibrahim AL-Fadol

March, 2011



The Role of Nuclear Medicine Diagnostic 
Technology in Prediction of Prostate 
Carcinoma in Sudanese Individuals

By
H am id Scidna Ham id A uham ed

Exam ination Com m ittee

Nam e Title Signature

Prof. Boshra H ussein
External Exam iner

Dr. Altyeb A hm ed A ltyeb
Internal E x a m in ers

i — _— _

Prof. M.A.H. A ltyeb
Supervisor —" *1 ", 1-----

Examination Date: 12.3.2011



J  (  1 8 )  U J J & ^  U ( j ^ j t l l j  C s l j U a U l  ^ 3  J L a k l l  i j j  (  1  7 )  Q j L jL oj <j£>J J j L l o l  j j >  A l l l  j U a L i  

( j ^ j  ( j l  A j U I  Q a J  (  1 9 )  J j U  ^ j j a ^ j t l l  ^ j % j j  ( j ^  C l L a J l  C - U ^ a I I  ĵ a
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Abstract

Prostate cancer is one of the most common malignancies worldwide, with an estimated

40,000 new cases diagnosed annually. Insulin-like growth factor-1 (IGF-1) is important 

to the growth and function of prostate gland, but its incidence and mortality have been 

associated with increased circulating IGF-1 levels and this causes a high risk to the 

prostate gland cells in development of cancer. To fulfill these hypotheses we do a 

prospective study of prostate gland in Sudanese men at the Physicians' Urology Health 

department in Khartoum state hospitals (2004 - 2009) to assayed circulating levels of 

IGF-1, PSA, E2 and Testosterone among 110 known cases o f prostate cancer (Ca.P), 110 

benign prostate hyperplasia (BPH) and 110 matched controls subjects (CG). Using non 

isotopic Enzyme methods of Enzyme-Linked-Sorbent-Assay (ELISA), kits produced 

from Germany DRG Company and sensitive micro-plate-reader and SPSS and ANOVAS 

one way statistic programme to analysis the data. S© when we compare these three 

groups with ages, types o f cancers, and the IGF-1,PSA,E2 and Testosterone parameters, 

there was Significant (p= 0.04) and the ass®ciations between these hormones parameters 

was (p = 0.01). Also when we compare the IGF-1 levels at 95% of upper quartiles of 

confidence interval in CG group (180ng/ml) with the IGF-1 levels at 25% of lower 

quartiles of confidence interval in the (Ca.P) and (BPH) group (165ng/ml) and 

(134ng/ml) respectively, the CG-IGF-1 group was higher than (Ca.P & BPH) groups at 

these percentiles, with associations between them of (p = 0.05). This apparent 

discrepancy of the risk fallen to the normal (CG) group can be explained using the Risk 

Ratio (RR), Odds Ratio (OR) and Confidence Interval (Cl) with Ca.P patients groups,

(OR 2.4, 95% Cl 0.71-7.9) (RR 2.3, 95% Cl 0.7-7.1), showing that the risk fallen to the 

(CG) group was ten (10) times higher than the known cancer patients of the Ca.P, with 

significant of (p = 0.05). So there were associations between high circulating serum IGF- 

1 levels and the risk of later developing of prostate cancer, and the data we gained it 

reveal significant increased risk of prostate cancer to the normal men with high 

circulating concentrated plasma IGF-1 levels even no clinical implication of cancer in 

control group. And this can used to identify men whose are at risk before they developing 

cancer using this new method of risk and odds ratio interpretation.
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Chapter One

Introduction

A
1.0 - Introduction

The first identification of a serum substance useful in detecting cancer was in 1938,when a 

phosphatase with a low optimum pH which is prostatic-acid- phosphatase(PAP)( Olson BM  et al 

2010) was found in several patients with metastatic prostate cancer. Since that time a variety of 

proteins and carbohydrate antigens, enzymes and hormones have been identified as being 

present in increased amount in fluids and tissues of patients with cancers. (McNeel DG et al 

2009).

The most useful tumor marker would be both specific for a particular tumor type and easily 

detectable even when there are few markers secreting cells. Cancers of prostate (Ca.P) is the 

most second causes of death in men living in industrialized countries and about 90% of Ca.P are 

epithelial in origin, the remainder derive from stromal or germ cell lines. Tumor marker o f Ca.P 

is Prostate specific antigen (PSA) (Steinman UHet al 1999), is a protein produced by the cells of 

the prostate gland with 34 k d glycoprotein. PSA is present in small quantities in the serum of 

normal men, and is often elevated in the presence of prostate cancer and in other prostate 

disorders and over time are associated with both localized and metastatic prostate cancer. Ca.P is 

the most malignant type of Urological (Heidenreich A et al 2009) cancers with over all five 

years survival rate of only 30% due to the facts that diagnosis is often not made until the 

advanced stage.

1.1- Statistic Rate o f Prostate Cancer

One in every thousands Sudanese men may develop cancer of prostate(Ca.P) (US Census 

Bureau, Population Estimates, 2004) and one in every one hundred develop Benign prostate 

hyperplasia (BPH) (US Census Bureau, International Data Base, 2004 )in their life time, so the 

prostate cancer is the second most common cancer among men in Sudan. There are
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approximately ten new cases of Ca.P diagnosed every years and greater than half of these cases 

died each years of these cancer, and more than 200 new cases of BPH are diagnosed every years 

and greater than half of these cases died each years of these BPH prostate (E. A. U. Guidelines 

2009) (Isaacs JT, Coffey DS 2006). Prostate cancer is the second most common cancer among 

men in the United States. An estimated 232,090 cases of prostate cancer will be diagnosed in the 

United States in 2005, causing an estimated 30,350 deaths. Cancer of the prostate is primarily 

disease of older men and tends to grow more slowly than other types of cancers. A man may 

have malignant prostate cells for a number of years before developing symptoms or may never 

develop symptoms at all. Elderly patients are usually affected with prostate cancer.

A great majority 70% of all cases of prostate cancer is diagnosed in men age 65 or older. Since 

some older men may already have serious health problems, the majority o f men diagnosed with 

prostate cancer die from causes unrelated to their cancer. Incidence Rate for Ca.P & BPH are 

approx is 433,216 people in USA ,Canada 51,775 and Ca.P & BPH in the Middle East are 

242,048. The incidence rate for Ca.P & BPH to the North Africa populations of various 

countries are showing in the table bellow

Ca.P and BPH in North Africa

Country Cases of Ca.P &BPH Population rate

Egypt 121,232 76,117,421

Libya 8,969 5,631,585

Sudan 62,351 39,148,162

In this table the whole population of the Sudan are 39,148,162 and estimated incidence 

population are 62,351 so the percent of this incidence 62,351 * 100% 739,148,162 is 0.16%\
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which equal to United State (US) 467,707 * 100/ 293,655,405 = 0.16% and that means the 

Sudan is more likely in risk to Ca.P than the US which is more advances in diagnosis and 

treatment of prostate cancer than the Sudan, which consider as under Developed country, and 

that we need to do more researches to help our people to pass this apparent discrepancy, where 

the Sudanese men will neither or nor take their'conditions increases risk for prostate cancer, 

even though the symptoms more frequent urination during the day or night and a burning or 

painful feeling during urination may be similar. These statistics are calculated extrapolations of 

various prevalence or incidence rates against the populations of a particular country or region. 

The statistics used for prevalence/incidence of Ca.P & BPH are typically based on US, UK, 

Canadian or Australian prevalence or incidence statistics, which are then extrapolated using only 

the population of the other country.

This extrapolation calculation is automated and does not take into account any genetic, cultural, 

environmental, social, racial or other differences across the various countries and regions for 

which the extrapolated Ca.P & BPH statistics. The extrapolation does not use data sources or 

statistics about any country other than its population. As such, these extrapolations may be 

highly inaccurate (especially for developing or third-world countries) and only give a general 

indication as to the actual prevalence or incidence of Ca.P & BPH in that region. Age is the 

major risk factor for Ca.P &BPH. Over half of men developed by age 60 (Rudman D et al 1990) 

and about 85% of men have Ca.P (flic D, et al 2006) by age 85. It is uncommon for Ca.P &

BPH to cause symptoms before age 40. A family history of Ca.P & BPH appears to increase a 

man's chance of developing the condition.

1.2- Scope and Incidence o f Cancer o f prostate

prostate cancer is the most common cancer in males the increased incidence observed in the 

1980s is thought to be the result of an increase in detection of latent cancers following 

operations for enlarged prostate the 33% increase in incidence between 1991-1994 is likely to 

be because of increased availability of prostate specific antigen (PSA) (Steinman U et al 2000), 

testing incidence of prostate cancer between 1994-1997 in England and Wales fell by 8% 

prostate cancer mortality between 1995-1999 fell by 7%in England and Wales prostate cancer
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makes up approximately 25% of newly diagnosed malignant cancers (Miglietta L et al 1993) 

assessment and general management of adult men with prostate cancer in primary and 

secondary care in 2001 there was an increase of 2.5% (2,700 cases) compared with 1999, 

largely due to the rise in the number of newly diagnosed cases of prostate cancer and (Anderson 

RU, et al 2006).sexual dysfunctions.

1.3- Risk Factors influence to cancer o f  prostate

Age is risk factors increasing black African or black Caribbean ethnicity history of 

previous negative prostate biopsy approximately half of males have prostate cancer by 

age 80 years and rare in those under age 50 years. Family history is another risk factors of 

cancer with number of affected family members ethnic origin incidence higher in black 

males compared with white, and lowest in Asian males highest risk in Northern American 

or European countries.

1.1.0 - Literature Review:-

On January 23, 1998 researchers at the Harvard Medical School released a major study 

providing conclusive evidence that IGF-1 is a potent risk factor for prostate cancer.

(Coughlin, Andy 1994)( Kure R et al 2000). Particularly in milk (Am J  Clin 2005) 

produced in the United States. IGF-1 is an important hormone that is produced in the liver 

(Anderson S.O et al 2009) and body tissues. It is a polypeptide and consists of 70 amino 

acids linked together. All mammals produce IGF-1 molecules very similar in structure 

and human and bovine IGF-1 are completely identical.

IGF-1 acquired its name because it has insulin-like activity in fat (adipose) tissue (Werny 

DM et al 2007) and has a structure that is very similar to that of pro-insulin. The body's 

production of IGF-1 is regulated by the human growth hormone and peaks at puberty.

IGF-1 production declines with age and is only about half the adult value at the age of 70
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years. IGF-1 is a very powerful hormone that has profound effects even though its 

concentration in the blood serum is only about 200 ng/mL or 0.2 millionth of a gram per 

milliliter. Human insulin- like growth factor 1 (IGF-1) in basal epithelial cells of prostate. 

(,WolkA et al 1998) have been characterized. Transgenic expression led to activation of 

the IGF-1 receptor and spontaneous tumor genesis in prostate epithelium hyperplasia. 

There are several established rat models of prostate cancer that are either hormonally 

('Gunnies C et al 2006) and/or chemically induced (Li L, et al 2003) such as the Westar 

rat. In these models, the time frame to adenocarcinoma is 12-24 months. Spontaneous 

adenocarcinoma develop in the Dunning m odel, which is carried as both cell lines and 

transplantable tumors in mice (Saeed O et al 2007). All of these model systems have 

certain limitations that have hampered their utility. Recently, several laboratories have 

created transgenic models in which prostate adenocarcinoma develop with high frequency 

(Yu H, Rohan T 2000).. All of these models are based on expression of an antigen in 

prostate epithelium.

1.1.1 - Insulin-like growth factor 1 (IGF-1) the Production and circulation

Insulin-like growth factor 1 (IGF-1), which was known as somatomedin C, is a 

polypeptide protein hormone similar in molecular structure to insulin. It plays an 

important role in childhood growth and continues to have anabolic effects in adults IGF-1 

consists of 70 amino acids in a single chain with three intra-molecular disulfide bridges. 

IGF-1 has a molecular weight of 7649 Daltons. IGF-1 is produced primarily by the liver 

as an endocrine hormone as well as in target tissues in a paracrine/autocrine fashion (Am 

J. 2006) (Kumara, J.et al 2007)

Production is stimulated by growth hormone and can be retarded by under-nutrition, 

(Kristal AR et Al 2006) (Kristal AR. (2008). growth hormone insensitivity, lack of growth 

hormone receptors, or failures of the downstream signaling pathway post GH receptor. 

Approximately 98% of IGF-1 is always bound to one of 6 binding proteins (IGF-BP). 

IGFBP-3, the most abundant protein, accounts for 80% of all IGF binding is IGF-1 binds 

to IGFBP-3 in a 1:1 molar ratio.
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1.1.2 - Physiological Action o f the IGF-1 :-

Its primary action is mediated by binding to its specific receptor, the Insulin-like growth

factor 1 receptor, abbreviated as "IGF1R", present on many cell types in many tissuest
(Adulthood J. Clin.2005). Binding to the IGF1R, a receptor tyrosine kinase, initiates 

intracellular signaling; IGF-1 is one of the most potent natural activators (Guillemin R, 

GerickJE 1976). of the signaling pathway and stimulate the cell growth and 

proliferation, and acts as a potent inhibitor of programmed cell death (Clemmons DR.et 

all991). Also IGF-1 is primary mediator the effects of growth hormone(GH).

Growth Hormone is made in the pituitary gland, is released into the blood stream, and 

then stimulates the liver to produce IGF-1 which stimulates systemic body growth, and 

has growth-promoting effects on almost every cell in the body, especially skeletal 

muscle, cartilage, bone, liver, prostate, kidney, nerves, skin, hematopoietic cell, and 

lungs. In addition to the insulin-like effects, IGF-1 can also regulate cell growth and 

development, especially in nerve cells, as well as cellular DNA synthesis Deficiency of 

either growth hormone or IGF-1 therefore results in diminished stature.

The insulin growth factor-II receptor (IGF2R) lacks signal transduction capacity, and its 

main role is to act as a sink for IGF-2 and make less IGF-2 available for binding with 

IGF-1R. As the name "insulin-like growth factor 1" implies, IGF-1 is structurally related 

to insulin, and is even capable of binding the insulin receptor, albeit at lower affinity than 

insulin.

1.1.3 - IGF-1 and Regulation o f Aging

The daf-2 gene encodes an insulin-like receptor in the worm C. elegance. Mutations in 

daf-2 have been shown by Cynthia Kenyon to double the lifespan of the worms. The gene 

is known to regulate reproductive development, aging, obesity, ( Veldhids JD Iranmanesh 

A 1996) resistance to oxidative stress, thermo tolerance, resistance to hypoxia, and also 

resistance to bacterial pathogens. InsuIin/IGF-l-like signaling is conserved from worms to
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humans.& DAF-2 acts to negatively regulate the fork head transcription factor DAF-16 

through a phosphorylation cascade. Genetic analysis reveals that DAF-16 is required for 

daf-2-dependent lifespan extension and formation without phosphorylated, So DAF-16 

will present in the nucleus and become active.

£

1.1.4 - IGF-1 Receptors

IGF-1 binds to at least two cell surface receptors: the IGF-1 receptor (IGF 1R),and the 

insulin receptor (Jiang 2010) The IGF-1 receptor seems to be the "physiologic" receptor 

it binds IGF-1 at significantly higher affinity than IGF-1 is bound to the insulin receptor 

Like the insulin receptor, the IGF-1 receptor is a receptor (Baser a Ret al )tyrosine kinase 

meaning it signals by causing the addition of a phosphate molecule on particular tyrosine. 

IGF-1 activates the insulin receptor at approximately, lx  the potency of insulin. Part of 

this signaling may be via IGFIR/Insulin receptor heterodynes the reason for the confusion 

is that binding studies show that IGF1 binds the insulin receptor 100-fold less well than 

insulin, yet that does not correlate with the actual potency of IGF 1 in vivo at inducing 

phosphorylation of the insulin receptor, and hypoglycemia IGF-1 is produced throughout 

life. The highest rates of IGF-1 production occur during the pubertal growth spurt. The 

lowest levels occur in infancy and old age.

1.1.5 - IGF-1 Use as a diagnostic test

IGF-1 levels can be measured in the blood in 10-1000 ng/ml amounts [Chen C et al 

2005). As levels do not fluctuate greatly throughout the day for an individual person, IGF- 

1 is used by physicians as a screening test for growth hormone deficiency and excess in 

Acromegaly and Gigantism. Interpretation of IGF-1 levels is complicated by the wide 

normal ranges, and variations by age, sex, and pubertal stage (Rodriguez C et al 2007). 

Clinically significant conditions and changes may be masked by the wide normal ranges 

Sequential management over time is often useful for the management of several types of 

pituitary disease, under nutrition, and growth problems.



1.1.6- Diseases o f deficiency and resistance o f the IGF-1

Rare diseases characterized by inability to make or respond to IGF-1 produce a distinctive 

type of growth failure. This known as Larson dwarfism which does not respond at all to 

growth hormone treatment due to a lack of GH receptors. The American food and 

administrations associations had grouped these diseases into a disorder called severe 

primary IGF deficiency. Patients with severe primary, Deficiency typically presented 

with normal to high GH levels, height below standard deviations (+3 SD), and IGF-1 

levels below (-3 SD) The IGF signaling pathway appears to play a crucial role in cancer. 

Several studies have shown that increased levels of IGF lead to an increased risk of 

cancer.

1.1.7 - Factors influencing the levels o f IGF-1 in the circulation :-

Factors that are known to cause variation in the levels of growth hormone (GH) and IGF- 

1 in the circulation include: genetic make-up, the time of day, age, sex, exercise status, 

fasting stress levels (Norrelund H  (April 2005)., nutrition level and body mass index, 

(Talamini R et al 1986). The human body 97-99% of disease state, race, estrogen status 

IGF-1 is bound to one of six IGF binding proteins. IGFBP-3 is the most abundant of these 

binding proteins, accounting for approximately 80% of IGF-1.

1.1.8 - IGF-1 Terminology and IGFBPS Interactions

IGF-1 has been known as "sulfation factor" and its effects were termed "non suppressible 

insulin-like activity" in the 1970s. It was also known as "somatomedin C" (Hall K 1972). 

in the 1980s.Insulin-like growth factor 1 has been shown to bind and interact with all the 

IGF-1 Binding Proteins (IGFBPs) of which there are six (IGFBP1-6). Specific references 

are provided for interactions with IGFBPS (Morimoto LM et al 2005)is a carrier for IGF- 

1, meaning that IGF-1 will binds to IGFBP-3 only, creating a complex combined 

molecular weight and binding affinity allows the growth factor to have an increased half- 

life in serum without binding to IGFBP-3, IGF-1 is cleared rapidly through the kidney,
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due to its low molecular weight. But when bound to IGFBP-3, IGF-1 evades renal 

clearance. Also, since IGFBP-3 has a lower affinity for IGF-1 than IGF-1 has for its 

receptor, IGFR, its binding does not interfere with IGF-1 function. For these reasons, an 

IGF-l/IGFBP-3 (Oliver SE et al 2004) combination approach was approved for human 

data bases and treatment.

1.1.9-IGF-1 Blood Test

IGF-1 is a substance that used for bodybuilders, but it must be aware of causing 

hypoglycemic effects Erich et al, as well as there are other serious risks can occur with 

the use of IGF-I, such as increased cancer, accelerated growth of tumours and 

enlargement of intestinal organs. For these reasons IGF-1 should be taken lightly. The 

IGF-1 blood tests are commonly used when growth abnormalities are suspected. The 

results can help physicians determine the cause of delayed or stunted growth, as well as 

disorders such as hypopituitarism, pituitary gland disorders, hyperpituitarism and several 

other disorders. Other common uses of the IGF blood testing is for children with bone 

growth delays (Adulthood J. Clin. 2006), suspected of the pituitary gland disorders or 

those receiving radiation of the central nervous system. The IGF blood tests are 

recommended because they can diagnose and prevent certain health conditions and are 

important part of anti-aging therapies .

When growth hormone abnormalities are presented, they can lead to serious conditions 

such as Diabetes, vision troubles, high blood pressure, colon polyps and many more. By 

having a blood test to measure the level of growth hormone, individuals can have insight 

into growth delays, delayed development and pituitary gland deficiencies; the blood 

testing is recommended for anyone suspected of growth hormone abnormal levels, 

children with growth delays or those with a history of pituitary gland problems.
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1. 1. 10 - IGF-1 and Cancer Risk

Data-sets examining the relationship between circulating concentrations o f IGF-I and the

risk of developing prostatic (Stattin P et al 2004), breast, colon, and lung (Giustina AS et
i

al 1985) cancer in adult men and women employing extremely strict, unified, and 

sensitive analytical methods. There were significant associations between the 

concentration of IGF-I and development of breast, prostatic (Lernont D et al 1995)

(Cohen RJet al 2008) and colon cancer (Rose DP, Boyar AP, Snyder EL 1986).. The 

investigators concluded that because of the proliferative and anti-apoptotic effects of 

various IGFs, higher circulating concentrations of IGF-I are a risk factor for development 

(Schaefer C et al 1998) of three non-smoking related common tumors (De Stefani E l995).

This due to many of the growth promoting effects of GH (Rosenfeld RG & Hwan V,

2009). are due to its ability to release IGF1 from the liver (Olsson C et al 2009), which in 

turn acts on several different tissues to enhance growth, substances known as ‘growth 

factors,’ along with epidermal, transforming, platelet derived, fibroblast, nerve, and 

ciliary neurotrophic growth factors. These agents have in common the ability m to 

stimulate cell division, known as mitogenesis, and cell differentiation. Because IGF1 is 

mitogenic to prostate epithelial cells, as well as other cell lines in tissue culture, its role, if 

any, in prostate cancer (Papatsoris AG et al 2005) has been considered and raises the 

question as to whether higher levels of circulating IGF1 might increase the risk of prostate 

cancer.

The best and most sensitive screening test available for prostate cancer is prostate specific 

antigen (PSA), (Polanski TJ et al 1999) a serine protease secreted by prostate epithelial 

cells, increases the incidence of prostate cancer with age in men, whereas, blood levels o f  

IGF1 decline significantly with age, about 14% per decade after age 30 (Liszt CA, et al 

2003) It therefore seemed likely that IGF1 would have causative relationship with 

prostate cancer and BPH (Khosravi J  et al 2001) however, it does raise the question as to 

whether supplementation with recombinant human GH, as a deterrent to the aging
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process, might increase the risk IGF-I and its actions in the body. As we know that IGF-1 

is stands for Insulin-like Growth Factor-1, named so due to its structure being very similar 

to the hormone insulin, and is one of a group of hormones call somatomedin. Growth 

hormone (GH) and IGF-1 share many similarities in their modes of action, and this is in 

part due to the fact that binding of GH to certain GH receptors results in a signaling 

cascade that leads to the generation of IGF-1. It is through this route that GH exerts its 

proliferative effects.

The GH and IGF-I enhances protein anabolism in calorie-deprived subjects (Yu H, Rohan 

Tet al 2000). and appear to work synergistically to enhance a more positive protein 

balance (Phillips RL & Chou W. 2010). The current trend of thought suggests that IGF-1 

mediates the protein-anabolic actions of GH in humans. IGF-1 also has properties to 

transport of amino acids into cells and inhibition of protein degradation on both in vitro 

and in vivo that it does not possess the lipolytic (fat mobilizing) (Freed land SJ, Aronson 

WJ 2005) effects that GH exhibits, probably because there are no functional IGF-1 

receptors found in adipocytes.

The fat-loss properties of IGF-1 use; however it is highly unlikely that this arises through 

direct IGF-1 mediated lipolytic with regards to carbohydrate metabolism, and acts much 

like insulin. The administration of IGF-1 tends towards a hypoglycemic state surprisingly 

though, this does not appear to be completely via the insulin receptor, but probably in 

addition by way of its own IGF-1 receptor with extremely important in the overall action 

of insulin on skeletal muscle and the results in improved insulin sensitivity, which is an 

important point.

1.1.11 - IGF-1 and prostate cancer

IGF-1 is known to stimulate the growth of both normal and cancerous cells (Lernout,

Derek, moderator (1992). In 1990 researchers at Stanford University reported that IGF-1 

promotes the growth of prostate cells (Pollack M. 2001).. This was followed by the 

discovery that IGF-1 accelerates the growth of breast cancer cells).



In 1995 researchers at the National Institutes of Health reported that IGF-1 plays a 

central role in the progression of many childhood cancers and in the growth of tumors in 

breast cancer, small cell lung cancer, melanoma, and cancers of the pancreas and prostate. 

In September 1997 an international team of researchers reported the first epidemiological 

evidence that high IGF-1 concentrations are closely linked to an increased risk of prostate 

cancer. Other researchers provided evidence of IGF-1 's link to breast and colon cancers.

The January 1998 report by the Harvard researchers confirmed the link between IGF-1 

levels in the blood and the risk of prostate cancer. (Meinbach DS, Lokeshwar BL 2006)

The effects of IGF-1 concentrations on prostate cancer risk were found to be astoundingly 

large - much higher than for any other known risk factor. Men having an IGF-1 level 

between approximately 300 and 500 ng/mL were found to have more than four times the 

risk of developing prostate cancer (.Pollack MN, et al 2004) than did men with a level 

between 100 and 185 ng/ml.

The detrimental effect of high IGF-1 levels was particularly pronounced in men over 60 

years of age. In this age group men with the highest levels of IGF-1 were eight times 

more likely to develop prostate cancer than men with low levels. The elevated IGF-1 

levels were found to be present several years before an actual diagnosis of prostate cancer 

was made.

The evidence of a strong link between cancer risk and a high level of IGF-1 is now 

indisputable. The question is why do some people have high levels while others do not? Is 

it all genetically ordained or could it be that diet (Talamini R et al 1992) (WolkA 2005) or 

some other outside factor influences IGF-1 levels? Dr. Samuel Epstein of the University 

of Illinois is one scientist who strongly believes so. His 1996 article in the International 

Journal o f Health Sciences clearly warned of the danger of high levels of IGF-1 contained 

in milk from cows injected with synthetic bovine growth hormone (rBGH). He postulated 

that IGF-1 in rBGH-millc could be a potential risk factor for breast and gastrointestinal 

cancers. By virtue of their potent proliferative and anti-apoptotic effects, the insulin-like 

growth factors (IGFs) have been the subject of long-term scrutiny for their role in tumor
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genesis. With regard to prostate cancer in particular, IGF-1 has been shown to stimulate 

the proliferation of human prostate epithelial cells in culture and to be necessary for 

normal growth and development of the rat and mouse prostate. Epidemiological studies 

have established a link between high circulating serum IGF-1 levels and the risk of later 

developing advanced prostate cancer, and o^er expression of IGF-1 in the prostate basal 

epithelial layer of transgenic mice results in prostate adeno-carcinoma that is similar to 

human disease. Thus, IGF-1 action appears to be important for prostate cancer initiation. 

On the other hand, decreased IGF action, subsequent to the down-regulation of IGF-1 

receptor expression, is associated with advanced, metastatic disease. This decrease in 

IGF-1 receptor may confer a survival advantage to prostate cancer cells that have entered 

the circulation by making them resistant to the differentiate effects of IGF-1 at metastatic 

sites such as bone. The molecular mechanisms that effect IGF-1 receptor down-regulation 

appear to involve novel oncogenic functions of the Wilms' tumour suppressor, as well as 

novel actions of the androgen receptor. IGF-1 is measured to help diagnose the cause of 

growth abnormalities and to evaluate pituitary function. It is not diagnostic o f GH 

deficiency but may be ordered along with GH stimulation tests to offer additional 

information.

IGF-1 levels and the measurement of GH can also provide information related to GH 

insensitivity hormone tests, such as adrenocorticotropic hormone, to help diagnose 

hypopituitarism. It may be used to monitor the effectiveness of treatment for growth 

hormone deficiencies and growth hormone insensitivity IGF-1 testing and a GH 

suppression test can be used to detect a GH-producing pituitary tumor. Its presence is then 

confirmed with imaging scans that help identify and locate the tumor. If surgery is 

necessary, GH and IGF-1 levels are measured after the tumor's removal to determine 

whether or not all of it was successfully removed.

1.1.12 - Testosterone and cancer o f prostate:-

Many men who survive cancer have another struggle after treatment ends. New research 

shows that male cancer survivors who develop testosterone deficiency after treatment



may have an impaired quality of life and decreased energy levels ( Veldhuis JD et al 1997) 

Testosterone deficiency is a side effect of radiation therapy and chemotherapy that affects 

about 15 percent of male cancer survivors (Johns Hopkins Medical Institutions 2010). A 

study compared the quality of life, self-esteem, fatigue and sexual function of 176 young 

male cancer survivors with that of 213 youhg men who never had cancer. The cancer 

survivors reported a significant impairment in quality of life, as well as reduced energy 

levels and quality of sexual function. However, the men

did not appear to suffer from psychological or low self-esteem due to these issues. The 

study suggests some male cancer survivors who experience lowered levels of testosterone 

may benefit from testosterone replacement therapy. "This is an important study 

demonstrating that low testosterone levels are common in male cancer survivors and 

associated with an impaired quality of life," Professor Richard Ross, M.D., of the 

University of Sheffield in South Yorkshire, England, was quoted as saying. "However, 

the relationship between testosterone levels and quality of life is complex (Veldhuis{JDet 

al 2004) and appears to depend on a threshold level rather than a direct correlation. We 

now need interventional trials with testosterone to determine which young male cancer 

survivors will benefit from replacement therapy.

1.1.13 - IGF-1 and Estrogen

Insulin-like growth factor (IGF-1) is a potent mitogenic for epithelia cells of the prostate 

cells. Both IGF-1 and its receptor have been shown to be highly expressed in prostate 

lesions. Estrogen receptors E2 may be mediated by its negative (Kakas R et al 2000) 

regulation of the IGF-1 system, epithelia cells of the prostate, (Surmacz E, Bartucci M  

2005). which do not contain endogenous estrogen receptors (ER) (Yaghmaie' F / t  al 2008) 

were transiently transfixed with IGF-1R promoter constructs with or without a plasmid 

encoding human E R a  or E R P and treated with 100 n M 17P-estradiol (E2) (Frantz AG 

Rabin MT 2005) for 24 h. E2 treatment decreased basal luciferase activity by 51%, and 

this effect was dependent on co-expression of E R a, whereas no repression was observed 

with E R p. A mutation within the DNA binding domain of the E R a  abolished the



repressor function of the ER receptor. Similarly, E2 decreased IGF-1R transcription by 

21% in rat aortic smooth muscle cells , which express endogenous ER. This effect was 

specific for E2, because it was inhibited by an anti-estrogen and because progesterone did 

not have any effect on IGF-1R expression in HeLa or transected with progesterone 

receptor. Accordingly, E2 decreased IGF-1R and IGF-1 mRNA in RASMC by 47% and 

33%. Western blot analysis and radio-ligands binding studies showed that E2 also dose- 

dependently decreased IGF-1R protein expression in RASMC by 40% and 30%, 

respectively, and that IGF-1 protein was reduced by 43%. Repression of IGF-1R promoter 

activity by a combination of E R a  and E2 ( Veldhuis JD et al 1997) did not appear to be 

mediated via direct binding of ER to the IGF-1R promoter but rather by inhibition of SP1 

binding to the IGF-1R promoter. Thus, E2down-regulates IGF-1R and IGF-1 expression 

in vascular smooth muscle cells. This may have important implications for the 

understanding of the beneficial effects of estrogen in the cardiovascular system.

1.2.0 - Diagnosis o f  Prostate disorder:-

Examination and initial testing digital rectal examination (DRE), can detect tumours in the 

posterior and lateral aspects of the prostate gland assess for in duration marked asymmetry 

modularity positive predictive value of DRE is generally low, (National Institute fo r  Health and 

Clinical Excellence (NICE) (2008). abnormalities on DRE do not confirm diagnosis, but 

indicate need for further investigation and referral serum prostate specific antigen (PSA).

PSA rises with extent of prostate cancer, although levels vary widely among those with or 

without cancer. Urinary tract infection prostatitis or prostatic biopsy may affect PSA, consider 

deferring test in these circumstances to avoid unnecessary further investigation PSA testing of 

asymptomatic patients or screening for prostate cancer (Plats EA et al 2005) is not a national 

screening policy in the UK. it is recommended that a PSA test, except in those clinically 

suspicious cases of prostate cancer, should only be performed after provision of written 

information and full counselling full examination to assess for metastatic spread and assess 

fitness for possible surgery prostatic carcinoma spreads in three ways



direct local invasion: usually involves the seminal vesicles, base of the bladder and urethra rectal 

involvement is uncommon and late lymphatic: initially to the obstructer nodes, followed by pre

vesical, hypogastric, ileac, pre-sacral and Para-aortic nodes haematogenous: particularly to 

bones tumour cells have ready access to the rich venous plexus contained within the fibrous 

sheath of the gland capsule.

1.2.1 - Physical Examination

The digital rectal exam is used to detect an enlarged prostate and to estimate its size and to 

detect nodules or tenderness. The exam is quick and painless. The test helps rule out prostate 

cancer or problems with the muscles in the rectum that might be causing symptoms, but it can 

underestimate the prostate's size. It is never the sole diagnostic tool for either BPH (Davidson 

JH, Chukka DS 2008) or prostate cancer. Other Physical Examinations is manipulate (palpate) 

the abdomen and sides to detect signs of kidney or bladder abnormalities also to look to any 

signs of swelling in the legs and arms. Certain procedures that test reflexes, sensations, and 

motor response may be performed in the lower extremities to rule out possible neurologic causes 

ofbladder dysfunction (Verhamme K M et al 2002)

1.2.2- Prostate Specific Antigen (PSA) Test

A PSA test measures the level of prostate-specific antigen (PSA) in the patient's blood (Gann 

PH 1996) It is a widely used but controversial screening test for prostate cancer. High PSA 

levels indicate prostate cancer, but BPH (Platy EA et al 1998) itself usually raises PSA levels. 

Check serum prostate specific antigens (PSA).

PSA rises with extent o f  prostate cancer, although levels vary widely in those with or without 

cancer urinary tract infection, prostatitis or prostatic biopsy may affect PSA - consider deferring 

test in these circumstances to avoid unnecessary further investigation PSA testing of 

asymptomatic men or screening for prostate cancer is not a national screening policy (Gann PH  

et al 1995) it is recommended that a PSA test, except in clinically suspicious cases of prostate 

cancer, should only be performed after provision of written information and full counselling.



1.2.3 - Urinalysis

A urinalysis can detect signs of bleeding or infection. A urinalysis involves a physical and 

chemical examination of a urine sample. A urinalysis also helps to rule out bladder cancer.

1.2.4 - Uroflowmetry

To determine whether the bladder is obstructed, an electronic test called Uroflowmetry measures 

the speed of urine flow. To perform this test, the patient urinates into a special toilet equipped 

with a measuring device. A reduced flow may indicate BPH. However, bladder obstruction can 

also be caused by other conditions including weak bladder muscles and problems in the urethra.

1.2.5 - Cystoscopy

Cystoscopy, also called urethrocystoscopy, is a test performed by a urologist to check for 

problems in the lower urinary tract, including the urethra and bladder. The doctor can determine 

the presence of structural problems including enlargement of the prostate, obstruction of the 

urethra or neck of the bladder, anatomical abnormalities, or bladder stones. The test may also 

identify bladder cancer, and causes of blood in the urine and infection. In this procedure, a thin 

tube with a light at the end (Cystoscopy) is inserted into the bladder through the urethra. The 

doctor may insert tiny instruments through the Cystoscopy to take small tissue samples 

(biopsies). Cystoscopy is typically performed as an outpatient procedure. The patient may be 

given local, spinal, or general anesthesia.

1.2.6 - Ultrasound

Ultrasound is a painless procedure that can give an accurate picture of the size and shape of the 

prostate gland. Ultrasound may also be used for detecting kidney damage, tumors, and bladder 

stones. Ultrasound tests of the prostate generally use one of two methods: Trans-rectal 

ultrasonography (TRUS) uses a rectal probe for assessing the prostate. TRUS is significantly
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more accurate for determining prostate volume. Tran-abdominal ultrasonography uses a device 

placed over the abdomen. It can give an accurate measure of post-void residual urine and can be 

used to check for kidney damage caused by severe BPH.

i

1.1.7 - Post-void Residual Urine

The post-void residual urine volume (PVR) test measures the amount of urine left after 

urination. Normally, about 50 mL or less of urine is left; more than 200 mL is a sign of 

abnormalities. Measurements in between require further tests. The most common method for 

measuring PVR is with a catheter, a soft tube that is inserted into the urethra within a few 

minutes of urination. PVR can also be measured using trans-abdominal or supra-pelvic 

ultrasonography.

1.2.8 - Clinical staging

clinical staging guides treatment decisions and it is not always directly related to pathological 

staging. Tumour, Node and Metastasis (TNM) localised prostate cancer. Clinically confined 

within the capsule locally advanced prostate cancer: clinical and/or radiological evidence of 

local spread to surrounding tissues or lymph nodes metastatic prostate cancer: metastasis to 

distant parts of body: usually based on nano-grams the most accurate method to assess lymph 

node metastasis is extended pelvic lymph node dissection (LND), although this is not common 

practice in the UK. Involves removal of node bearing tissue from area bound by the anterior 

external iliac vein, and lateral pelvic side wall, the bladder wall medially, the floor of the pelvis 

posterior, Cooper's ligament distally, the internal iliac artery proximally LND may not be 

beneficial in patients with PSA (Aihara M e t al) value less than lOng/mL and a Gleason score 

less than 7 as these patients have a low risk of lymph node involvement.
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Figure N o ;(1) Clinical Stages of prostate gland

1.2 .9- Gleason grading system

Gleason grade show the prostate tissue of normal, healthy and pathological tissue. After taken 

biopsy samples of the prostate tissue [Steinberg DM et al 1997), a pathology lab. looks at the 

samples and scale it from 1 to 5. The low number, 1, is for cells that look almost normal (very 

slow growing cancer),the high number 5, is for cells that are least like normal prostate cells. 

Grades 2 to 4 fall in between. Prostate cancer tumours often have areas of various grades so the 

identification should lies on the two most prevalent grades. These are then added together to 

make the Gleason score (GS). A result may look like one of these 3+2=5 or 2+3=5 

,3+3=6,3+4=7 or 4+3=7,4+4=8 or 3+5=8,4+5=9 or 5+4=9,the first number predominant grate 

and must be more than 51% of the sample. The second number is the secondary grade and must
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be more than 5% but less than 50% of the sample. So GS of 3+4=7 is different from GS of 

4+3=7 . In the 7 grade of 3+4,the cancer found is moderately aggressive in (3 ) and more 

aggressive in 4.1n grade 7 of 4+3=7 the balance has tilted, those the patient may need more 

aggressive treatment The Gleason grading system is named after Dr. Donald F Gleason.

Figure N o :(2) Gleason prostate grade show <1 >Cells almost look normal 
(2) Cells look less normal(3)Cells more than norrnaMCells almost look 
abnorm al&C ells least like normal with high differetiated growing cancer

1- Cells that look almost normal (very slow growing cancer) 2- Cells that look less normal (with 

more growing cancer) 3- Cells that look more than normal (with high growing cancer) 4- Cells 

that look almost abnormal (with highest growing cancer) 5- Cells that are least like normal 

prostate cells with high differentiated growing cancer.



1.3.0- Statement o f the Problem :-

Sudanese men didn't go to the clinic unless they were late in his problem of the disease specially 

when it deal with tumors, as in our study. Prostate cancer is silent in its progress until reached 

later state, there the medical found difficulties for controlling the prognosis of the cancer, with 

survival rate of 2 -  5 years and die. Even the golden screen test was histopathology, but its 

harmful with the use of local anesthesia. The best tumor marker is prostate specific Antigen 

(PSA),but still not specific because it can increased in any clinical examination. So the study was 

trying to put a quick solution by using a new version of hormone that can predict the cancer years 

before happing or occurring.

1.4.0 - Objectives o f the study:- 

General Objective

1- To study whether circulating total IGF-1 levels can predict future prostate cancer.

2- To study whether circulating total IGF-1 levels can be specific marker for prostate.

Spec3ific Objective

1- To establish a new method that can used to identify men whose are at risk before they 

developing cancer. This method is calculation of risk ratio and odds ratio interpretation of IGF-1 

protocol assay .
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Chapter Two 

Material and Methods

2.0- Material:-

2.1-Study area:-

330 men were recruited, “between” 2004-2009 in Khartoum state hospitals urology 

Department. We identified 110 incident cases of prostate cancer, who had donated 

Plasma after diagnosis as prostate cancer (Ca.P) patients. 110 patient’s diagnosis as 

Benign prostate hyperplasia (BPH) collected for plasma and 110 controls group (CG) 

Were randomly selected from the cohort. Insulin-like Growth Factor l(IGF-I) and 

Other hormones (PSA.E2 and testosterone) were measured by double-antibody, 

Enzyme-Immuno-metric assays (ELIZA) Kit EIA - CAT NO - 1559 - DRG 

International, Inc Frauenbergstr, Germany. SPSS statistic analysis using descriptive 

Explore for the upper and lower quartiles was used to calculate odds ratios (ORs)

, risk ratio and 95% confidence interval for IGF-1 CG and prostate cancer patients.

All statistical tests and corresponding P values were correlated, and a P values less 

Than 0.05 were considered statistically significant.

2.2-Recommendations for sample withdrawn:-

Its known that clinical examination, Biopsy for histopathology, intercourse, riding 

Horse increased PSA level and the samples will withdrawn after 15 days (2weeks), 

And the biopsy for histopathology results to confirm the prostate cancer (Ca.P), the 

Blood will be withdrawn after the histopathology results are confirmed. For the IGF-1 

Blood sample, the samples should not taken from men drink bovine milk or taken 

Recombinant human growth hormone (rBGH) treatment or whose consumptions 

high calories diets because it increase the IGF-1 levels to 10% and 20% respectively.

2.3-Samples collections:-

Five ml of venous blood were drown from all study group and allowed to clot, 
centrifuged at lOOOg for 10 minutes a liquated and stored at -20° c for later use.
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2.4-Biopsy for histopathology:-

Usually the biopsy is taken by the urologist using trans-rectal-ultrasonic (TRUS) and 

Write to medical pathologist informing that this biopsy is taken from right or left lobe 

O f the prostate with report telling this clinically was suspected Ca.P. The biopsy is
4

Put in formalin solution to storage for years without changing its constitutions.

2.5- Protocol of the Biopsy for histopathology procedures:-

1- Receive the sample in formalin.

2-Labeling the sample for identification.

3-Casker procedure which is press o f the sample on this paper for shaping.

4-Then put the sample in processing machine which contains of two bottles of 

Exayeline acts as formalin then two bottles of alcohol 70% diluted also two bottle of 

80% diluted then two bottle of absolute alcohol and two bottle of wax, this process is 

Important to conserve the tissues morphology and cells type and location.

5-The protocol in sample processing is to put for one minute in then sub-alcoholic 

Dilution 70% to 80% alcohol dilution for 10 minutes finally to 100% absolute alcohol 

For 35 minutes.

6- Then the sample moved to micro-tone machine to cut the sample to thin layers

7- Put the thin layers to microscopic slides.

8- Then comes the fixation stage where paraffin is added to fix the embedded tissues.

9- Finally the stain stage where haematocele and eosins solution added for five 

Minutes and moved to wooden racks to be dried.

10- Stain stage including DNA and all constitutions of the cells tissues to be read 

Under the microscopy and easy interpreted the slide for cells diagnostic tissues 

Morphology cell type and its location disease status and the progress of the tumours. 

The interpretations of the histopathology results on the form, the form itself are three 

categorises as on appendix (10,1 landl2), the ideal one( Include clinical stages and 

Gleason score ), less ideal(use Gleason score with less information ) and the Sudanese



form( they do not use any clinical stages and Gleason score to interpretate the results ) 

which consider less information than the less ideal one, so we can say that no 

information can gain from our Sudanese form of histopathology and we cannot rely on 

its results, instate we can do MRI which is more reliable on its specified results.

2.6- What is the Questionnaire

Questionnaires is a method of data collection that can be used with paper 

questionnaires that have been administered in face-to-face interviews

Advantages:-

Can be the fastest method of data entry for paper questionnaires

Is more accurate than a person in reading a properly completed questionnaire

Summary of Survey Methods

Your choice o f survey method will depend on several factors. These include 

1) Questionnaire Design2) keep it short and simple.3) to fit the medium.3) they 

Should understand the question 

Question Types

Researchers use three basic types of questions: multiple choice, numeric open end and 

text open end (sometimes called "verbatim"). And our type was numeric open end.

2.7- Contents of the assays Kits :-

The Kits contains the following trademarks EIA - CAT NO - 2947 -  DRG 

International, EIA - CAT NO - 3719 - DRG International, EIA - CAT NO - 1559 — 

DRG International, and EIA - CAT NO - 2693 - DRG International, Inc 

Frauenbergstr, Germany Kit Components Micro-titer-wells, 12x8 (break apart) strips,
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Or anti-Testosterone antibody or anti-E2 antibody. With standards ready to uses 

(mg/ml), and each kits had enzyme conjugated to horseradish peroxides ready to uses 

As second solution o f tetra-methyl- benzene (TMB) for color formations. For stopping 

More color formations there is vials contains 0.5M H2S04 acts as stop solutions. The 

Kits also contains Quality control (high +low +normal) with additional standard zero 

for samples dilution if it is higher than the highest standard

2.8-Equipment and material:-

A micro- plate -reader Instruments, calibrated variable micropipettes + Absorbent 

paper for wash procedure.

2.9-Preparation of Reagents:-

Dilute 30 ml in 1170 ml deionizer water for wash solution. The diluted wash solution 

is stable for 2 weeks at room temperature, the reagent are ready to use.

2.10-Specimens preparations:-

Collect blood by vein puncture (Sarstedt Monovette # 02. 1388.001), allow to clot,

. At room temperature and separate serum by centrifugation. Serum or plasma 

(EDTA-, Heparin- or citrated plasma) can be used in this assay. Do not use hemolytic, 

Citric or lipaemic specimens Serum.

2.11-Specimen storage and dilution:-

Specimens should be stored at ( 2-8 c), prior assaying specimens stored it frozen. 

Thawed samples should be inverted several times prior to testing. If the assay serum 

specimen concentration are more than the highest one, the specimens diluted 1 0 -100  

fold with standard zero and re-assayed it. For the diluted, serum results calculation 

the dilution factor had to be taken into account.

2.1.0 - Methods

2.1.1 -The Principle o f the tests:-

Engvall.E (1980) he talk about enzyme methodology and said that EIA can gave the

96 wells coated with mouse monoclonal anti-IGF-1 antibody, or anti-PSA antibody,



Same results as in Radioimmunoassay, Wistom,G.B.(1976) told about the EIA and 

Their advantages and disadvantages of these assays worldwide. So in this methods we 

use the DRG Elisa kit which is a solid phase (ELISA), it depended on the Theory of 

based on the sandwich and the micro titer wells are coated with an antibody directed 

towards an epitopic of an antigen molecule on the hormones endogenous to an aliquot 

of patient serum and incubated in the coated well with enzyme conjugated which is 

second antibody, directed towards a different region of the antigen molecule. After 

incubation the amount of unbound is washed off, and the bound one is proportional to 

the concentration o f antigen in the sample. After adding the substrate solution, the 

intensity of color developed is reverse proportional to the antigen concentration in the 

sample. Then adds stop solution for ending the color formations then are measured 

the Optimum Density (OD) of standards and construct a calibration curve against the 

unknown samples to calculated their concentrations.

2.1.2-The protocol of the assay:-

All standards, samples, and controls should be run in duplicate concurrently so that all 

conditions o f testing are the same, Secure the desired number of Micro-titer wells in 

the holder Dispense 0.025mlof each Standard, controls and samples with new 

disposable tips into appropriate well. Dispense 0.2ml of Enzyme Conjugate into each 

well. Thoroughly mix for 10 seconds. It is important to have a complete mixing in 

this step. Incubate for 60 minutes at room temperature Briskly shake out the contents 

of the wells. Rinse the wells 5 times with diluted Wash Solution 0.3ml per well 

Strike the wells sharply on absorbent paper to remove residual droplets, the 

sensitivity and precision of this assay is markedly influenced by the correct 

performance of the washing procedure. Add 0.2ml of substrate solution to each well 

and incubate for 20 minutes at room temperature in darkness. Stop the enzymatic 

reaction by adding 0.1ml of Stop Solution to each well. Read the OD at 450(+,-)10 

nm, with a micro plate reader within 10 minutes after adding the Stop solution.
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2.1.3-Calculation of Results:-

Calculate the average absorbance values for each set of controls and patient samples 

to get the concentrations from the constructed standard curve which plotted in (Y)

and (X) axis as (X) represent the standards concentrations and (Y) for OD of thei'

standards, absorbance value for each sample determine the corresponding 

concentration from the standard curve.

2.1.4-Automated method:- .

Computer programs can be used to plot a linear regressions fitting curve and the 

concentration of the sample are read directly from this standard curve. Samples with 

the higher concentrations than the highest standard, are further diluted and the results 

multiply by the diluted factor to obtain the concentration of these samples. (Y) axis 

and concentration on the horizontal (X) axis Using the mean absorbance value for 

each sample determine the corresponding concentration from the standard curve.

2.1.5- Determine of the Sample size of the study Population:-

The confidence interval (also called margin of error) is the plus-or-minus figure 
usually reported in newspaper or television opinion poll results. For example, if you 
use a confidence interval of 4 and 47% percent of your sample picks an answer you 
can be "sure" that if you had asked the question of the entire relevant population 
between 43% (47-4) and 51% (47+4) would have picked that answer.

There are three factors that determine the size of the confidence interval for a given 
confidence level:-

1-Sample size

2-Percentage

3-Population size

Sample Size Formulas for our Sample Size Calculator 

Sample size (SS) = (Z2*(p)*(l-p)/c2 

Where (Z = Z value (e.g. 1.96 for 95% confidence level) 

p = percentage picking a choice, expressed as decimal 

(used for sample size needed 5.)
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c = confidence interval, expressed as decimal e.g.,( .04 = ±4)

2.1.6-Statistical Analysis :-

To examine the associations between IGF-I and PSA, E2 and Testosterone and risk 

cancer of prostate, we use logistic regression models to calculate odds ratios (OR)

(and 95% confidence intervals (Cl) as estimates of the (RR). All statistical tests were 

two-sided. We analyzed IGF-I and their assistant hormones simultaneously in the 

same model to investigate the independent effects of each; the two are highly 

correlated (r = .62 and P<.001 in wave 1; r = .64 and P<.001). Biologic evidence and 

previous epidemiologic studies also support the hypothesis that the binding o f IGF-I to 

influences their bioavailability. To test for linear, we used the upper and lower of the 

quartiles from the specific distributions of IGF-I and their assistant hormones. . A 

primary hypothesis was that IGF-I might be differently associated with the risk of 

clinically important (aggressive) prostate cancer compared with those prostate cancers 

with an inherently less aggressive phenotype. We therefore examined the levels of 

IGF-I and the other parameters and the risk of advanced-stage versus early-stage 

prostate cancer and risk of high versus score prostate cancer. In our previous report on 

just the 330 case-control pairs in these three groups, we observed no substantial 

difference in risks for control group versus BPH and Ca.P disease for IGF-I and the 

parameters. When we Previously reported the strong (RR)for IGF-ICG and IGF-Ca.P, 

it was speculated that these blood measurements might be useful for prostate cancer 

screening. We constructed several theoretical screening tests and assessed their 

sensitivity and specificity among the 220 case patients and 110 control subjects who 

had measurements for PSA, IGF-I, E2 and testosterone We compared tests of IGF-1 

and PSA levels against the often used clinical definition of a positive test of PSA as 4 

ng/mL or more. We were unable to use the combined data to calculate absolute cutoffs 

for the IGF-I/PSA ratio. Instead, we were restricted to the use of quartile percentiles. 

However, we produced the highest sensitivities and specificities, of our results. The 

results are entered into SPSS variation 15.0 as variable, for comparison between these 

hormones (IGF-1, PSA, Testosterone and E2), the one-way ANOVAs is used, And 

the SPSS descriptive explore for the upper and lower quartiles was used to calculate 

odds ratios (ORs) ,risk ratio and 95% confidence interval for IGF-1 CG and Ca.P 

analysis. As well as cross-tabs to sort out the 2X2 tables to calculate the risk and odds 

ratio to see if risk fallen to control group or cancer patients.

3 0
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Chapter Three 

The Results

i

Table (1) study groups comparison with study parameters in 
mean, std.dev., mini., max., and range.

E2 TEST PSA IGF GROUP
29.0364 10.7373 2.4588 1.39E+02 Mean CG
8.26946 2.29122 1.07341 2.53E+01 Std.

Deviation
0 1 0 77 Minimum

48 15.1 5 200 Maximum
48 14.1 5 123 Range

63.9455 5.8955 24.5727 2.10E+02 Mean Ca. P
9.51468 1.7595 6.4587 6.53E+01 Std.

Deviation
40 2 10 75 Minimum
87 9.9 42 380 Maximum
47 7.9 32 305 Range

23.9818 5.8436 9.6827 1.53E+02 Mean BPH
6.14949 1.71392 2.74967 2.69E+01 Std.

Deviation
11 2 4.3 95 Minimum
39 10 15.8 215 Maximum
28 8 11.5 120 Range

38.9879 7.4921 12.2381 1.67E+02 Mean Total
1.95E+01 3.00335 1.01E+01 5.32E+01 Std.

Deviation
0 1 0 75 Minimum

87 15.1 42 380 Maximum
87 14.1 42 305 Range
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Table No(2) t-tests o f the control group compared against the other groups

Dependent Variable (1)
GROUP

(2)
GROUP

Mean
Difference

(1-2)

Std. Error Sig.

IGF CG Ca. P -71.82727 5.84124 0

BPH -14.27273 5.84124 0.015

Ca. P CG 71.82727 5.84124 0

BPH 57.55455 5.84124 0

BPH CG 14.27273 5.84124 0.015

Ca. P -57.55455 5.84124 0

Ca. P CG 71.82727 5.84124 0

BPH CG 14.27273 5.84124 0.028

PSA CG Ca. P -22.11391 0.55283 0

BPH -7.22391 0.55283 0

Ca. P CG 22.11391 0.55283 0

BPH 14.89000 0.55283 0

BPH CG 7.22391 0.55283 0

Ca. P -14.89000 0.55283 0

Ca ,P CG 22.11391 0.55283 0

BPH CG 7.22391 0.55283 0

TEST CG Ca. P 4.84182' 0.2615 0

BPH 4.89364 0.2615 0

Ca. P CG -4.84182 0.2615 0

BPH 0.05182 0.2615 0.843

BPH CG -4.89364 0.2615 0

Ca. P -0.05182 0.2615 0.843

Ca. P CG -4.84182 0.2615 0

BPH CG -4.89364 0.2615 0

E2 CG Ca. P -34.90909 1.09192 0

BPH 5.05455 1.09192 0

Ca. P CG 34.90909 1.09192 0

BPH 39.96364 1.09192 0

BPH CG -5.05455 1.09192 0

Ca. P -39.96364 1.09192 0

Ca. P CG 34.90909 1.09192 0

BPH CG -5.05455 1.09192 0

* The mean difference is significant at the 0.05 level.

a. Dennett t-tests treat one group as a control, and compare all other groups against it.
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Table (3) The mean significance of studied parameters between and within groups

Significant. F Mean
Square

D f Sum of 
Squares

0.000 84.754 159048.88 2 318097.76 Between
Groups

IGF

1876.603 327 613649.04 Within
Groups

329 931746.8 Total

0.000 832.095 13986.902 2 27973.804 Between
Groups

PSA

16.809 327 5496.625 Within
Groups

329 33470.429 Total
0.000 231.023 868.882 2 1737.764 Between

Groups
TEST

3.761 327 1229.855 Within
Groups

329 2967.62 Total
0.000 794.344 52090.23 2 104180.46 Between

Groups
E2

65.576 327 21443.491 Within
Groups

329 125623.95 Total

The mean difference is significant at the0.05 level
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Table No(4) Correlations between study groups and age

IGFQC IGFBPH IGFCAP AgeCG AgeBPH Age CAP
IGFQC Pearson Correlation 1 .099 -.101 C04 .026 .061

Sig. (2-tailed) .303 .291 .966 .788 .524
N 110 110 110 110 1.10 110

IGFBPH Pearson Correlation .099 1 .364” .753” ,815” | .809”
Sig. (2-tailed) .303 .000 .000 .000 .000
N 110 110 110 110 110 110

IGFCAP Pearson Correlation -.101 .564" 1 .725” .679” .622”
Sig. (2-tailed) .291 .000 .000 .000 .000
N 110 110 110 110 110 110

AgeCG Pearson Correlation .034 .753*1 .725” 1 .940” .931”
Sig. (2-t ailed) .966 .000 .000 .COO .000
N 110 110 110 110 110 110

AgeBPH Pearson Correlation .026 .815" .679*’ .940” 1 .967”
Sig. (2-tailed) .788 .000 .000 .000 .000
N 110 110 110 110 110 110

AgeCAP Pearson Correlation .061 E09” .622” .931” £67” 1
Sig. (2-tailed) .£24 .COO .COO .COO .COO
N 110 110 110 110 110 110

**. Correlation is significant at the 0.01 level (2-tailed).
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Table NO: (5) Type of cancers of prostate cancer patients

NO Types of Cancers No
affected

Marks
groups

groups %

1- Adenocarcinoma-dysplasia of prostate 17 *

2- Adenocarcinoma-intra-ductal dysplasia 2 *

3- Adenocarcinoma-typical primary 
hyperplasia

1 *

4- Adenocarcinoma-hyperplasia with 
malignant changes

21 *

5- Adenocarcinoma-duct-acinar dysphasia 5 *

*46 41.9%
6- Cancer o f prostate extended to Seminal 

Vesicles
3 & & 3 2.7%

7- Metastasis and Lymph nodes 19 ** ** 17.3%
8- Localize cancer o f prostate 7 # -

9- Metastasis cancer of prostate 14 $ $ 14 12.7%
10- Unilateral cancer of prostate 4 # -

11- Bilateral cancer of prostate 3 # # 14 12.7%
12- Prostatic intraepithelial Neoplasia 6 IV -

13- Well organ define cancer of prostate 
with capsular penetration

8 @ @14 12.7%

Sum 110 110 100
Notes:-

* = Adenocarcinoma.
& = Ca.P penetrated to Seminal Vesicles.
** = Ca.P penetrated to Lymph nodes.
# = Ca.P with metastasis.
$ = Localize cancer of prostate .
@ = Ca.P penetrated to prostate Capsular.
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Table No(6) Types of cancers against age interval and IGF-1 range values

Type o f cancer Age group IGF-1 Ca.P Range Targets
No.

%

Localize Ca.P 18 - 28yrs 77 - 140ng/ml 20 pt. 18.2%

Ca.P penetrated 
prostate Capsular

29 - 39yrs 142 - 162ng/ml 06 pt. 5.5%

Ca.P with Lymph nodes 40 - 50yrs 165 - 200ng/ml 26pt. 23.6%

Ca.P penetrated to 
Seminal Vesicles

51 - 61yrs 201 - 230ng/ml 18pt. 16.4%

Adenocarcinoma 62 - 72yrs 234 - 280ng/ml 25pt. 22.7%

Ca.P with Metastasis >73 285 - 380ng/ml 15 pt. 13.6%

Sum 110 pt. 100%
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Table No (7) Extreme values for IGF-1 of study groups

value case
number

2 0 0 57 1 Highest IGF-1 CG
188 35 2

185 62 3
185 97 4
180w 51 5
77 69 1 Lowest
84 82 2

87 103 3
87 1 0 2 4
94 6 6 5
215 74 1 Highest IGF-1 BPH
2 1 0 77 2

2 0 0 96 3
2 0 0 97 4
2 0 0 w 99 5
95 2 1 Lowest
98 13 2

1 0 0 1 0 3
1 0 0 4 4
105(CJ 98 5
380 3 1 Highest IGF-lCa.P
350 1 2

350 1 1 0 3
330 108 4
330 109 5
75 5 1 Lowest
80 51 2

85 4 3
95 6 4
1 0 0 w 105 5

(a) Only cases with the value 180.00 are shown in the table of upper extremes

(b) Only cases with the value 200.00 are shown in the table of upper extremes

(c) Only cases with the value 105.00 are shown in the table of lower extremes

(d) Only cases with the value 100.00 are shown in the table of lower extremes
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Table No (8) Extreme Values PSA of studied groups

Value Case
Number t

5 87 1 Highest PSACG
4.8 77 2

4.5 69 3
4.5 70 4
4.5 73 5
0 1 1 Lowest
0 8 8 2

.39 91 3

.39 92 4

.39 93 5
14.6 105 1 Highest PSABPH
15.3 106 2

15.3 107 3
15.5 108 4
15.5 109 5
4.30 1 1 Lowest
4.40 3 2

4.40 2 3
4.50 4 4
5.20 5 5
42.00 92 1 Highest PSA-Ca.P
38.00 47 2

38.00 78 3
37.00 60 4
37.00 61 5
1 0 .0 0 43 1 Lowest
1 2 .0 0 40 2

13.00 25 3
13.00 1 4
14.00(e) 65 5

(e) Only cases with the value 14.00 are shown in the table of lower extremes
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Table No (9) Extreme Values testosterone of studied groups

Value Case Number

15.10 89 1 Highest TEST-CG
14.80 52 2

14.80 . 72 3
14.20 106 4

14.10w 73 5
5.60 104 1 Lowest
6.30 29 2

6.50 8 6 3
6.80 105 4
7.10 61 5

1 0 .0 0 1 1 0 1 Highest TESTO-BPH
9.20 40 2

9.00 101 3
9.00 108 4

8.60(g) 18 5
2 .0 0 8 8 1 Lowest
2 .2 0 75 2

2.50 93 3
2.50 81 4
2.80 56 5
9.90 109 1 Highest TESTO-Ca.P
9.90 1 1 0 2

9.20 108 3
9.10 107 4
9.00 106 5
2 .0 0 1 1 Lowest
2 .2 0 2 2

2.50 4 3
2.50 3 4
2.80 5 5

f. Only cases with the value 44.00 are shown in the table of upper extremes
g. Only cases with the value 8 .6 are shown in the table of upper extremes
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Table Not'lO') Extreme Values E2 of studied groups

Value Case
Number

48 61 1 Highest >■ E2CG
46 65 2

46 96 3
44 41 4
44.00a 42 5
0 1 1 Lowest
11 35 2

14 69 3
14 6 8 4
15 60 5
39 60 1 Highest E2BPH
37 61 2

37 80 3
35 1 4
35 72 5
11 47 1 Lowest
1 2 82 2

12 40 3
13 76 4
13.00c 43 5
87 96 1 Highest E2Ca.P
85 69 2

85 87 3
81 6 8 4
81.00° 89 5
40 76 1 Lowest
44 83 2

45 80 3
47 50 4
47 49 5

a. Only cases with the value 44.00 are shown in the table of upper extremes.
b. Only cases with the value 13.00 are shown in the table of lower extremes.
c. Only cases with the value 81.00 are shown in the table of upper extremes.
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Table No:-(l 1~) Normal Values of studied parameters

Item NRMAL RANGE STD.DEV
Insulin Like Growth Factor-1 (IGF-1) 77.0 - 200.0 ng/ml 25.3

Prostate Specific Antigen (PSA) 0.0 - 5.0 ng/ml 1.1

TESTOSTERONE (TESTO) 5.6- 15.1 ng/ml 2 .1

ESTRADIOLE (E2) 0.0 - 48 ng/ml 8.3

Table No(T2) IGF-1 and Assistance hormones percentiles

percentiles 25 75 95 percentiles 25 75 95

95%CI-IGF-1 CG upper 1 2 2 155 180 95%CI-TESCG upper 7.5 11.5 14.1

95%CI-IGF-1 BPH lower 134 171 2 0 0 95%CI-TES BPH lower 4.7 7.1 8 .6

95%CI-IGF-1 Ca.P lower 165 255 325 95%CI-TES Ca.P lower 4.7 7.2 8.9

95%CI-PSA CG upper 1.7 3.3 4.2 95%CI-E2CG upper 24 35 44

Table N od  3) r2X2) Table of IGF-ICG and IGF-1 Ca.P

IGF-1-Ca.P

Condition
Subjects Absent Present Totals
Group -1 101 9 1 1 0

Group -2 106 4 1 1 0

Totals 207 13 2 2 0

Subjects Rate Risk Ratio Odds Odds Ratio
Group -1 0.0818 2.2500 0.0891 2.3614
Group -2 0.0364 0.0377

.95Confidence Interval
Factors Observed Lower Limit Upper Limit

Risk Ratio 2.2500 0.7140 7.0910
Odds Ratio 2.3614 0.7049 7.9104
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Table N o g 4) (2X2YTable study of IGF-ICG and IGF-1 BPH

IGF-1-BPH

^Condition
Subjects Absent Present Totals
Group -1 104 6 1 1 0

Group -2 101 9 1 1 0

Totals 205 15 2 2 0

Subjects Rate Risk Ratio Odds Odds Ratio
Group -1 0.0545 0.6667 0.0577 0.6474
Group -2 0.0818 0.0891

.95Confidence Interval
Factors Observed Lower Limit Upper Limit

Risk Ratio 0.6667 0 .2 1 .8

Odds Ratio 0.6474 0 .2 1.9

Table No (15) IGF-1CG and PSACG (2X2YTable study

PSACG

Condition
Subjects Absent Present Totals
Group -1 109 1 1 1 0

Group -2 101 9 1 1 0

Totals 2 1 0 10 2 2 0

Subjects Rate Risk Ratio Odds Odds Ratio
Group -1 0.0091 0 .1 1 1 1 0.0092 0.1030
Group -2 0.0818 0.0891

.95Confidence Interval
Factors Observed Lower Limit Upper Limit

Risk Ratio 0 .1 1 1 1 0.09 1 .2

Odds Ratio 0.1030 0.08 1 .2

52



Table No (T6)IGF-1CG and TESTCG (2X2~)Table study

TESTCG

Condition
Subjects Absent Present Totals
Group -1 107 3 1 1 0

Group -2 101 9 1 1 0

Totals 208 12 2 2 0

Subjects Rate Risk Ratio Odds Odds Ratio
Group -1 0.0273 0.3333 0.028 0.3146
Group -2 0.0818 0.0891

.95Confidence Interval
Factors Observed Lower Limit Upper Limit

Risk Ratio 0.3333 0.09 1 .2

Odds Ratio 0.3146 0.08 1 .2

Table No flT> IGF-IOC and E2CG (2X2YTable study

E2CG

Condition
Subjects Absent Present Totals
Group -1 107 3 1 1 0

Group -2 101 9 1 1 0

Totals 208 12 2 2 0

Subjects Rate Risk Ratio Odds Odds Ratio
Group -1 0.0273 0.3333 0.028 0.3146
Group -2 0.0818 0.0891

.95Confidence Interval
Factors Observed Lower Limit Upper Limit

Risk Ratio 0.3333 0.09 1 .2

Odds Ratio 0.3146 0.08 1 .2
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Chapter Four 

Discussion

t
The mean level of serum IGF-1 on Table(l) was 210.33 ng/mL among the prostate cancer 

patients and 152.77 ng/mL among the Benign prostate hyperplasia and 138.50 ng/ml among 

the control subjects. The difference between the three determinations was statistically 

significant (p= 0.01). Case subjects had higher levels of IGF-1 than BPH and control subjects 

(mean values = 2.10E+02 with standard deviation of 6.53E+01 and minimum values of 

75ng/ml and maximum values of 380 ng/ml and range of 305 ng/ml The BPH was slightly 

higher than the control subject with mean of 1.53E+02 and standard deviation of 2.69E+01 

with Minimum of 95 ng/ml and maximum of 215 ng/ml and range of 120 ng/ml. The control 

subject was the lowest one with mean of 1.39E+02 and standard deviation of 2.53E+01 and 

maximum values was 77 ng/ml and the minimum was 200 ng/ml with the range of 123 ng/ml 

Fig.(l) presents the means and standard deviations of IGF-1 serum levels by disease stage at 

the time of diagnosis. So we can speculates that IGF-1 blood levels decline significantly with 

The data in age, about 14% per decade after age 30 unless prostate disease disorders. 

Table(l) and Fig.(2) emerge the mean level of serum PSA was 24.57 ng/ml among the 

prostate cancer case subjects and 9.68 ng/mL among the Benign prostate hyperplasia and 

2.46 ng/ml among the control subjects. The difference between the three determinations was 

statistically significant (p = 0.01). Case subjects had higher levels o f PSA than BPH and 

control subjects ( with standard deviation of 6.6.46 and minimum values of 10 ng/ml and 

maximum values of 42 ng/ml and range of 32 ng/ml). The BPH was higher than the control 

subject with standard deviation of 2.75 with Minimum of 4.3 ng/ml and maximum of 15.8 

ng/ml and range of 11.5 ng/ml. The control subject was the lowest one with standard 

deviation of 1.07 and maximum values was 0 ng/ml and the minimum was 5 ng/ml with the 

range of 5 ng/ml. We can explain these results by saying that PSA is connected with age arise 

whenever the men go older the secretion of the PSA increased unless there was prostate 

problems we detects secretion of PSA at that time.

The mean level o f serum testosterone was 5.90 ng/mL among the prostate cancer case 

subjects and 5.84 ng/mL among the Benign prostate hyperplasia and 10.7 ng/ml among the

4.0- Discussion
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control subjects. The difference between the three determinations was statistically significant 

(P = 0.02). Case subjects and BPH had lower levels of testosterone than the control subjects 

(with standard deviation o f 1.96 and 1.71, minimum values of 2ng/ml and 2ng/ml with 

maximum values o f 9.9 ng/ml andlO with the range of 7.9 ng/ml and 7.9 ng/ml respectively.) 

The control subjects was the highest with standard deviation of 2.29 with Minimum of 1 

ng/ml and maximum of 15.1 ng/ml and range of 14.1 ng/ml Table(l) and Fig.(3) presents the 

means and standard deviations of testosterone serum levels. This can be explained by the fact 

of testosterone drop-down starting at age 40 by-product prolactin of testosterone of men 

increases, stimulating the production of the enzyme 5-alpha reductase that causes the 

conversion of testosterone to Dihydro-testosterones DHT thus triggering low levels of 

testosterone. Causing enlargement of the prostate.

The data in table(l) and Fig.(4) emerge the mean level of serum E2 was 63.95 ng/ml among 

the prostate cancer case subjects and 23.98 ng/mL among the Benign prostate hyperplasia and

29.04 ng/ml among the control subjects. The difference between the three determinations 

was statistically significant (p = 0.01). Case subjects had higher levels of E2 than BPH and 

control subjects ( with standard deviation of 9.5 and minimum values of 40 ng/ml and 

maximum values of 87 ng/ml and range of 47 ng/ml). The BPH was lower than the control 

subject with standard deviation of 6.15 with minimum of 11 ng/ml and maximum of 39 ng/ml 

and range o f 28 ng/ml. The control subject was less high than the Case subjects with standard 

deviation of 8.27 and maximum values was 0 ng/ml and the minimum was 48 ng/ml with the 

range of 48 ng/ml. Those finding can explain the E2 levels increased so it will decrease the 

basal activity o f epithelial cells of the prostate one can speculates that.

Table (2) represent t-test of the control group Labeled as (1) compared with Ca.P and BPH 

groups which are Labeled as (2), the mean difference between these group in IGF-1 results 

was -71.83 and -14.27 with standard Error of 5.84 and 5.84 respectively and statistically 

significant(P = 0.05). Also Ca.P compared with CG and BPH of statistically significant(p= 

0.05), and BPH compared with Ca.P and CG (p=0.05). This was highly association between 

these groups in the results of IGF-1 and this associations leads to fact that IGF-1 was 

increased levels in cancer patients than the control and BPH groups where the IGF-1 

breakdown the normal death programmed cell and caused them to stay a life and this the 

beginning o f cancer formation in prostate gland. These results can applied to the PSA,E2 and 

Testosterone parameters on Table No(2) with mean difference, Std. Error and statistically



significant^ = 0.05). This can explain that PSA was highly associated with Ca.P, BPH and 

control group(CG).

Data obtained from Table (3) are concerning the mean significant of the studied parameters 

between and within the groups. The IGF-1 the main parameter of our study with mean square 

of 159048.88 and with significant (p = 0.05) between and within the groups, this was applied 

for the other parameters and we reach the same significant which was (p = 0.05). IGF-1- CG 

levels and Ages group Table No (4) were positively correlated, and the Pearson correlation 

coefficient among control samples was 1.0. Because IGF-1 can be thought of as an essential 

modifier of the ages effect. Comparison of the association of increased IGF-1 levels with 

prostate cancer risk among men with young age, when we takes the IGF-1-BPH of Pearson 

correlation among the studied groups and ages the correlation coefficient was 0 .1  with 

correlation significant of (p = 0.01). This can be applied for cancers patients and therefore 

IGF-1, were age adjusted.

Table No (5) the data obtained from this table are concerning the type of cancers extracted 

from histopathology results where we gain about 13 types of cancers which classified to six 

groups, adenocarcinoma type with 46 patients out of 110 patients of 41.9%of total number of 

studied groups of cancers of prostate patients, and this represent the most incident cancer to 

the Sudanese men. The second type was Lymph nodes which escaped from the prostate gland 

to the iliac lymph nodes and it is about 19 patients with 17.3%of the total number of the 

cancers patient, the third one was metastasis spread to the target organs like liver, lung and 

bones and this are about 14 patients with 12.7%. This percentage and number can be applied 

to the others remain types o f cancers, capsular penetrated cancer and localize one which 

concerning the prostate without invasion to the near organs, with number of 14 patients and 

12.7%.

So when we compared this table with table No(6 ) which concerning types of cancers versus 

the ages group of the cancer of prostate patients, we picked up the following in formations 

any localize cancer o f the prostate fall in 18 -  28 years with a results of IGF-1 fallen within 

77 -140 ng/ml, capsular penetration cancer at age interval of 29 -  39 years was fallen in a 

result of IGF-1 test range of 142 -  162 ng/ml, in lymph node investigated patients of age 

interval 40 -  50 years the range of the IGF-1 results was 165 -  200 ng/ml, also the seminal 

vesicles penetration of prostate cancer which known as Seminoma which detected at age
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interval of 51 -  61 years with IGF-1 test results within 201 -  230 ng/ml. Adenocarcinoma the 

famous cancer catch the Sudanese men at age interval of 62 -  72 years with a results of IGF-1 

range of 234 -  280 ng/ml, and finally metastasis come up after age more than 73 years with 

IGF-1 fallen in the range of 285 -  380 ng/ml where the cancer spread all over the body and it 

is difficult to control the disease, just the parents depend on anti- spasms to relieve their 

pain. These finding are interpretate on Figure No (5) and (6 ) which show type of cancers and 

their percentages in a nice colored circle and put inform of graph with age at Figure No (7) 

Data on Fig. No (8 ) show types of cancer versus IGF-1 range for these type of cancers, the 

most popular one was lymph nodes ,adenocarcinoma,seminal vesicles, metastasis and 

prostate capsular penetrated was the lowest affect on the Sudanese men. So from these tables 

we can do a chart which show how to deal with prostate cancers and disorder when we use 

IGF-1 as a good indicator for types of prostate cancer with ages target, this chart can used in 

state o f histopathology which gives less information about the prostate and the prognosis of 

the disease and type of cancer. Figure No(9) the histogram of IGF-1 sort out data concerning 

the normal distribution which fallen between 77ng/ml as minimum result in Table N o(l) and 

( 2 0 0  ng/ml} as maximum, from these results we gain the following results the median was 

(138 ng/ml) standard deviation (25.3) with range of (77 -  200 ng/ml), and this was the normal 

range of the study control group and we can define the over or lower this range o f the IGF-1 

and this was shown on Fig.(9) IGF-l-CG, so we compare with Fig.( 13) and (17) of IGF-1 - 

Ca.P and IGF-1 -BPH respectively with ranges of (75 -  380 ng/ml),(95 -  215 ng/ml) and 

standard deviation of (65.3) and (26.9) with median (208) and (154) respectively, the range of 

cases subjects was higher than the range of control subjects indicating that any number more 

than the control subject was abnormal cases if we shifted to the Fig. (10) histogram of PSA 

(CG) of a range o f (0 -  5 ng/ml),std.dev.(1.1) and median of (2.5) compared with Fig. (14) 

and (18) of PSA-Ca.P and PSA-BPH with ranges (10 -  42 ng/ml) and (4.3 -  15.8 ng/ml) 

std.dev.(6.5),(2.8) and median o f (24) and (9.6) respectively indicating that the new normal 

range for PSA was ( 0 - 5  ng/ml) and the cancer patients had highest median than the BPH 

and CG groups this was due PSA was good marker disorder either Ca.P or BPH. More over 

the Fig.(l 1)) histogram of testosterone (CG) of a range of (5.6 -  15.1 ng/ml),std.dev.(2.1) 

and median of (10.8) compared with Fig. (14) and (18) of testosterone -Ca.P and testosterone 

-BPH with ranges (2 -  9.9 ng/ml) and (2 - 1 0  ng/ml) std.dev.(1.8),(1.7) and median o f (5.9) 

and (5.8) respectively, this was due to decrease of testosterone as we mention above and our a 

new finding was also a new ranges of testosterone, the running normal range is ( 2  -  8 ng/ml),

58



The results on Tables (7/8/9&10) for IGF-1, PSA,Testosterone and E2 as extreme numbers 

show that the extreme number o f the highest and high patients results of these hormones(IGF- 

1=9 for CG 4pt. for Ca.P and 6 pt. for BPH) (PSA= lpt.CG )(testosterone=3pt.for CG) and 

(E2 = 3pt.forCG), the number o f control subjects are higher than the number of the cancer of 

prostate. To explain this apparent discrepancy we calculate the Odds Ratio(OR), The Risk 

Ratio (RR) and Confidence interval (Cl), so we used the following equations to evaluate the 

(RR) and the (OR). OR =(a/b)/(c/d). Where (a) for extreme number of (CG), (b) the absent of 

extreme number in group one(CG) at the upper 95 percentiles,(c) for the number of extreme 

patients at lower 25 percentiles in group two(Ca.P or BPH), which are already Diagnostic by 

cancer,(d) for the absent of extreme in group two(Ca.P or BPH). It can be written as 

following OR= (absent in two * present in one) /(present in one *absent in one ). And for the 

(RR) we used the following equation: RR = (No. of CG at upper percentiles exposed to 

cancer)/(No. o f Ca.P at lower percentiles) Or (present in CG / present in Ca.P) as shown in 

tables 2x2 No (11.12,13,14,15,16 and 17).

So when we compared IGF-I o f CG and IGF-1 of Ca.P with the risk of prostate cancer, the 

correlations and associations between them, unexpectedly, there was high association 

between IGF-I-CG at upper percentile of(95) (180ng/ml) with IGF-1 Ca.P at lower quartile 

percentiles of (25)(165ng/ml) as in table (12),so the control subjects are more likely higher 

than the cancer patients and that means they more likely to fall at high risk o f prostate cancer 

even they are supposed to be normal men.

So we calculate the risk prostate cancer fallen to the control subjects using the RR and OR 

with 95%CI,as shown in table(13). OR= (a/b)/(c/d) the results was. OR=(9/101)/(4/106) = 

(0.0891/0.0377)=(2.36). And the RR=(No. of CG at upper percentiles exposed to cancer) 

/(No. o f Ca.P at lower percentiles)=(9/4)= (2.25). To evaluate the action of the events fallen 

to the CG group, we calculate the 95% confidence interval of OR and RR using SPSS for 

statistic ratio analysis as shown on table (13), (OR 2.36,95% Cl 0.71-7.9) (RR 2.25,95% Cl 

0.7-7.1). Where the (0.7 - 0.71) for the IGF-lCa.P, and (7.1-7.9) for IGF-1CG, so CG was 

higher than Ca.P by ten (10) times than the known cancer patients, so the associations 

between the control subjects IGF-1 and the risk of prostate is highly significant to control 

men with exceptions of strong family history of prostate cancer. Although there was limited 

statistical data, the sample reflected positive risk associations for IGF-I and prostate cancer. 

This finding reveal significant increased risk of prostate cancer in the normal men with high
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circulating IGF-1 levels even no clinical implication and the new method is to run IGF-1 

assays levels using RR and OR to identify men who's are at risk before they developing 

cancer as seen on table(l 1), of the normal range of IGF-1 in Sudanese men which is (122 -  

180ng/ml), above this range indicate high blood circulating serum of IGF-llevel and reveal 

increased risk of prostate cancer in the normal men with elevated serum IGF-1.

£
This association was particularly strong in younger men in this study, suggesting that 

circulating IGF-I may be specifically involved in the early pathogenesis of prostate cancer. 

When we compare IGF-1BPH patients (see appendix) at lower quartiles of 25 percentiles 

(134ng/ml) with the IGF-1CG at upper 95 percentiles (180 ng/ml) as in table(12). OR= (a/b) 

/(c/d)=(6 / l  04)/ (9/101)=(0.0576/0.0891)=(0.6474) and RR= (9/6)=(0.6667). The 95% Cl is 

(RR0.7,95%CI 0.2-1.8 ) (OR 0.6,95%CI 0.2-1.9),so the risk events for IGF-1BPH was (1.8 -  

1.9) and events for IGF-CG was (0.2 -  0.2) with no association between BPH IGF-1 and 

IGF-l-CG and the events are less likely in the IGF-1CG.

On the other hand we calculated the RR and OR of PS A,Testosterone and E2 to evaluate the 

risk happened to the CG subject, (RR 0.1,95% Cl 0.01-0.9 OR 0.1,95%CI 0.01-0.8),(RR 

0.3,95% Cl 0.09-1.2) (OR 0.3,95% Cl 0.08-1.2)) and (RR 0.3,95% Cl 0.09-1.2) (OR 

0.3,95% Cl 0.08-1.2), respectively indicating that no association between these parameters 

and IGF-1 to predict cancer of prostate in near future where the risk fallen was less likely 

events to the CG subjects.

The goal o f the current study was to determine if increased serum levels of IGF-1 and 

assistance hormones were associated with an increased risk of prostate cancer. The structure 

of our study had three groups. The case subjects were generated from a well-defined study 

base(prostate cancer and BPH patients), and control subjects were representative o f the study 

base. The lack of screening practices for prostate cancer in the study area at the time of data 

collection minimizes selective overrepresentation of health conscious men. In addition, 

potential control subjects with clinically significant prostate cancer were identified and 

excluded from the control group. Response rates were high, and they were similar between 

the case subject and control subject groups, thus minimizing selection bias. Finally, levels of 

IGF-1 and assistance hormones were determined by personnel who had substantial expertise 

and who were blinded to clinical outcome. Our limited understanding of the risk profile of 

prostate cancer and o f IGF-1 epidemiology hinders integration of the newly established
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association of enhanced IGF-1 levels with increased risk o f prostate cancer with the 

descriptive epidemiology o f the disease. It may be relevant, however, that other factors may 

also be important predictors o f the disease. For example, physical stature has been shown to 

be a risk factor for prostate cancer(P/afy ef a.1.2008). In addition, increased IGF-J levels have 

been reported to be positively associated with age (Am and Clin.et al 2005). Energy intake 

has also been reported to be associated with increased risk of prostate cancer development(De 

Stefani et al 2005). All three epidemiologic studies that examined an association between 

blood IGF-1 levels and prostate cancer risk found positive, statistically significant 

associations. The consistency of the epidemiologic evidence is strengthened by the biologic 

credibility of the hypothesis linking IGF-1 to prostate cancer, since IGF-1 has been shown to 

have mitogen'vc and anti apoptotic influences on prostate epithelial cells (Firth and Baxter

2002)( Khandwala et al 2006). On the basis of the evidence from our study, increased serum 

IGF-1 levels appear to be a strong risk factor for prostate cancer in men under the age of 70 

years, and IGF-1 likely plays an important role in the etiology of the disease. In the search for 

causes of prostate cancer, high priority should be given to further studies of IGF-1 and 

external factors that may influence serum levels of this growth factor. Several novel findings 

resulted from this investigation. The association between increased serum IGF-1 levels and 

prostate cancer in our study was stronger among men younger than 70 years of age than 

among older men. This result helps to explain the weaker overall association o f IGF-1 levels 

with disease in our data compared with the results of (Chan C.et al 2005), because, in the 

latter study, men who developed prostate cancer were generally younger (the median case- 

subject baseline age was 60 years). In addition, serum concentrations of IGF-1 are known to 

decline with age (Am J Clin .(2005). Therefore, it is possible that the effect of increased 

levels of serum IGF-1 on prostate carcinogenesis concerns men of relatively younger ages, 

when levels of this hormone are higher. The lack of association between IGF-1 levels and 

disease stage in our data is in agreement with the results of (Chan et al 2008), and based on 

prospectively collected blood samples, suggesting that IGF-1, although important for the 

occurrence of clinical prostate cancer, does not appear to differentially affect progression to 

more advanced stages o f the disease. However, we cannot exclude the possibility that 

prostate cancer could itself influence serum levels of IGF-1 Overall, these results suggest that 

IGF-I and PSA not only stimulate cancer initiation and growth but also may facilitate 

invasion and metastases. One can also speculate that the actions of circulating IGF-I may be 

confined to the prostate gland and cause prostate cancer. The association o f IGF-I with risk of
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cancer was strong among men with BPH and CA.patients than these men had more than 

4ng/ml o f PSA. This finding supports the idea that the production of cancer are more 

influenced with circulating IGF-I and PSA levels. Men at greatest risk o f prostate cancer 

were those with simultaneously high levels of IGF-I and low levels o f PSA. These men had a 

greater in risk o f prostate cancer compared with men with the lowest IGF-I and PSA levels.

In a retrospective analysis, (Wolk et al 2008). Did not observe any marked difference in 

association by IGF-1 and the PSA, although there was some suggestion that IGF-I was a 

stronger predictor of prostate cancer. (Lacey et al 2006). found no correlation between IGF-1 

and prostate cancer in a small prospective study (n = 72), (Finnie, et al 2004). Did not 

directly contrast prostate cancers of low levels of IGF-1 versus high levels of (IGF-1CG) 

control subjects but they repo, that results were similar for prostate cancer and organ confined 

tumors by IGF-1 (Chokkalingam et al 2008). reported similar results for IGF-I and PSA and 

risk of prostate cancer; however, they found a stronger association between IGF-I and risk of 

prostate cancer. This apparent discrepancy from their results might partially be the result of 

differences in the study design and populations. Their study was a smaller retrospective case, 

control study incorporating blood samples taken at the time of diagnosis from 77 cancer 

patients and 47 patients BPH. They examined IGF-1 levels in those patients. Furthermore, 

their study examined a low-risk population of Chinese men in China, whereas our study was 

conducted primarily among Sudanese men.

Our findings suggest that the critical time for influencing cancer potential may be years in 

advance of clinical detection, even with PSA screening. In our cohort, patients with prostate 

cancer were diagnosed from 2004 through 2009, and our differential results confirmed in 

current settings of PSA are more routine test. Recent studies (Yu and Rohan 2005)( Li et al

2003)( Oliver et al 2004) examined whether IGF-I and PSA may improve the sensitivity or 

specificity o f current screening methods (e.g., PSA test) for prostate cancer and urged further 

study on this topic (Chan et al 2008). It is important to distinguish between the utility of IGF- 

I and PSA as risk factors for subsequent prostate cancer and their potential as screening tools 

for identifying individuals with preva/ent prostate cancer.

PSA is not a risk factor for prostate cancer, but it is a direct marker of tumor presence. In 

contrast, IGF-I may predict risk of developing prostate cancer far in advance of any clinical 

indicators o f tumor. Compared with a PSA test alone (positive test = PSA of >4 ng/mL), a
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combined PSA and IGF-I test increased specificity only slightly in prediction of cancer; it is 

unlikely that this test would be applied in clinical practice as a screening tool, given the 

corresponding drop in sensitivity. However, given the strong association between IGF-I and 

IGF-lCa.P, future studies could address whether these serum measurements at the time of 

diagnosis might aid prognostication and, therefore, improve decision making about treatment. 

Furthermore, it will be o f interest to determine whether any of the potential health benefits of 

PSA screening for prostate cancer vary by circulating IGF-I levels limitations of this study 

should be considered. Although we did not detect differential association between IGF-I and 

PSA and the risk measurement error in assessing cancer.

Thus, additional investigations with more uniform reporting of cancer would be helpful to 

confirm the lack o f differential association for IGF-I and PSA In this prospective cohort 

study, for improvement in prediction o f future prostate cancer occurrence by the use of 

combinations o f IGF-I and total PSA, and this test can dramatically changed the incidence 

and clinical management of prostate cancer (Gann 1996). Most studies on PSA testing have 

related PSA levels to the presence of cancer in prostate tumors performed shortly after the 

blood test (Gann 1996)( Heidenreich, Bolls, Joni et al. 2009). In prospective studies such as 

ours, the ability o f PSA to predict prostate cancer in subsequent years is investigated. In our 

study, as well as in other prospective studies (Chan et al 2008) (Clemmons et al 2005), the 

measurement o f PSA rather accurately predicted the occurrence of prostate cancer up to 

several years after testing. There was high fold increase in PSA level from baseline to the 

time of diagnosis in series studies, reflecting that blood levels of PSA mirror PSA production, 

as well as tumor development and progression, in the prostate. Consequently, it is very likely 

that PSA testing closer to the time of diagnosis would have had a higher validity in our series, 

as had been shown by others (Pollack 2008). Furthermore, the validity of PSA testing was 

increased by the restriction in PSA new range.

4.1-IGF-I as a marker for prostate cancer

IGF-I has been associated with prostate cancer development in experimental studies. And 

elevated circulating levels of IGF-I has been associated with an increased risk o f prostate 

cancer in many prospective studies (Stenman et al 2009). To improve the validity o f IGF-I to 

be been a biomarkers o f prostate cancer we should do several recent cross sectional studies 

in future. Notably, (Khosravi and colleagues2004), investigated men with serum IGF-lin 84
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cases and 75 selected controls with benign prostatic hyperplasia, closely matched on total 

IGF-1, thereby minimizing the validity of total IGF-1. (Djavan et al 2009), found that the 

ratio between IGF-I and total PSA increased prostate cancer detection, in comparison with 

PSA, in an analysis o f 71 cases and 174 controls, with PSA of 2.5ng/ml. their study of 546 

men who underwent prostate tumors because qf elevated PSA concentrations or abnormal 

digital rectal examination results, found no significant difference in levels of IGF-I and PSA 

between men with and without cancer. No predictive value was seen for IGF-I/PSA.

Likewise, (Finnie P and colleagues 2004), in their analysis of 179 cases and 486 controls with 

PSA levels above 4 ng/ml detected in a population-based screening trial, found no increase in 

risk for elevated IGF-I levels, and detection of IGF-I was 0.50. In that study, controls had, an 

average, larger prostates; and the authors suggested that IGF-I levels are related to prostate 

size rather than to the presence of cancer. In a prospective study, (Lacey.et al 2006),. found 

no value of IGF-I as a supplement to PSA for cancer detection in their study of 72 cases and 

203 controls without restriction in PSA levels. Furthermore, they found no correlation 

between serum levels of IGF-I and prostate size.

4.2- Factors influencing the validity of tumor markers :-

Any estimate o f sensitivity and specificity can be obtained by manipulating the selection of 

the target population. Obviously, the validity of the IGF-1 and PSA test will decrease in 

analysis o f men within a restricted range of PSA and by matching cases and controls closely 

on PSA concentrations, the validity of PSA will be drastically reduced (Heidenreich, Bolls, 

Joni et al. 2009). However, as shown by several studies (including ours),IGF-1 continues to 

be a strong test predictor of prostate cancer, even within rather restricted ranges (Gunnies et 

al 2006 ). For PSA, sensitivity is dependent on the size of the tumor, where as specificity is 

largely dependent on the distribution of the size of the prostate. Prostate size increases with 

age, and men with voiding symptoms have, on average, a larger gland will be more likely 

seek medical advice and undergo prostate examinations. Furthermore, the predictive values 

of screening tests, which are crucial for the clinical utility o f a test, depend on the prevalence 

of the disease in the study group, and they can be determined only in large, well-defined 

study groups, preferably with a distribution ratio of cases and controls and severity of disease 

reflecting that in the population at large IGF-I-tumor marker or etiological factor in a recent 

report, serum levels o f PSA and IGF-I were serially measured after clinical examination.
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In men with a relapse, PSA levels were initially high and continuously increased, whereas in 

men who remained free of disease, PSA levels remained low. However, the differences in 

IGF-I and PSA levels were small between men who relapsed and men that did not, and no 

change over time occurred in concentrations in either group, showing that IGF-I and PSA do 

not predict outcome after prostatectomy even. In contrast, circulating levels of IGF-I have 

(been significantly, higher in control than in cancer prospective studies( Chan et al 2008).

Together, these studies suggest that circulating levels of IGF-I and PSA do not reflect cancer 

production and that IGF-I is not markers of prostate cancer progression but possibly 

indicators o f risk, as parts of an internal environment that may induce tumor development in 

the prostate. In conclusion, this study provides further strong evidence that circulating cancer 

IGF-I may predict the risk of prostate cancer. Our data, in accordance with several other 

studies, strongly suggest that no increase in validity in prostate cancer detection is obtained 

by incorporating analysis of the IGF system to PSA testing. It is unlikely that analysis of 

IGF-I will materially improve prostate cancer detection and there was significantly high 

association between IGF-1 serum levels and prostate cancer.

4.3- Testosterone and Estrogen effect on IGF-1

Estradiole had no effect on the levels of IGF-1 but have significant direct and indirect effects 

on prostate gland development and homeostasis and have been long suspected in playing a 

role in the etiology o f prostatic diseases(Frantz et al 2005). Direct effects are mediated 

through prostatic E2 receptors alpha and beta with expression levels changing over time and 

with disease progression. The present review examines the evidence for a role of E2 in 

prostate cancer, including benign prostatic hyperplasia (BPH) and cancer. Although the E2 

had effects on the prostate but no significantly association with the IGF-1 and prostate 

cancer.

The purpose of this study was to determine what effects of sex hormone on human prostate 

The degree of the effect was dependent on the levels of the IGF-1. Further, E2 carcinoma, 

was increased when we compared with the testosterone levels, however, E2 levels was 

decreased by high concentrations of the testosterone. This can be seen when we compare the 

results of the E2 with the testosterone in control subjects. The E2 results is 48ng/ml at the
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upper limited range of control people while the testosterone(Veldhuis et al 2007) is 

15.6ng/ml

So when we compare E2(Veldhuis et al2007) at the upper range of the cancer patients is 

90ng/ml with testosterone in the same patients the result is lOng/ml indicating that high 

testosterone low E2(Veldhuis et al 207). Finally these data indicate that steroids inhibit the 

prostate cancer, but also it may act as a stimulus for growth of prostate cells. In addition, the 

growth effect may be through the membrane. Autocrine effect from E2 or testosterone of 

these hormones and show an association between increased blood levels of insulin-like 

growth factor 1 (IGF-1) and increased risk of prostate cancer. Our goal was to determine 

whether an association exists between serum levels of IGF-1 with androgen , and prostate 

cancer risk. An immuno-enzyme-metric(Benson,E.S. Data analyzing indicate that there is no 

associations between these hormones (E2,Testosterone) and IGF-1 levels to predict prostate 

carcinoma

4.4- Age and IGF-1 influence in prostate cancer :-

Due to unclear definition of cancer incident and the men whose have signs of getting cancer 

by care of medical doctor who require traditional investigation like total PSA or Free-PSA, 

however by using IGF-1 we can definition the incident of cancer by higher degree exactly, 

even we can use IGF-1 to sort out metastasis and the type of cancer. In table No(5&6) and 

Figure No(5&6) show ages interval and IGF-1 with types of cancer, it clear that this hormone 

had no connection between age and incident of prostate cancer but it can predict cancer in 

near future if the circulating IGF-1 is more than the normal range or they consume high 

dietary or calories, Also these figures can speculate later incident of cancer when we look to 

figure(7)the IGF-1 o f confirmed cancer of prostate the later ages have the more concentration 

of high IGF-1 than the mead or adults age but age 40 -  50 have percent o f 23.6% indicating 

that these patients consumed high dietary also can speculate. For Fig. (8 ) all parameter 

compared with IGF-1 show the high percent age (1 8 -2 8  yrs) and that mean the prediction of 

prostate cancer can be years before the incidents of the disease, the confirmed cancer of 

prostate patients are divided to group o f cancer according to their categories, 

Adenocarcinoma. Ca.P penetrated to Seminal Vesicles, Ca.P penetrated to Lymph nodes,

Ca.P with metastasis, Localize cancer of prostate and Ca.P penetrated to prostate Capsular 

and this transfer to us by the follow up doctor and we found that the high incident cancer in
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Sudanese men is adenocarcinoma(41.9%) then Ca.P penetrated to lymph nodes(17.3%), then 

Ca.P with metastasis Localize cancer of prostate Ca.P penetrated to prostate Capsular(12.7%) 

(12.7%)(12.7%) respectively and Ca.P penetrated to Seminal Vesicles(2.7%). This can 

explained on figures(5,6,7&8) showing that these categories can explained clearly when we 

compared with ages where adenocarcinoma can be seen later ages (>73yrs) and the others 

types o f cancers seen at age(51 -  61yrs) and these ages are the beginning of prostate BPH.

4.1.0-Conclusions and Recommendations

4.1.1- Conclusions :-

1) It has now become clear that elevated concentrations of somatomedin C levels was 

related to cancer tumors formations. Without doubt, the cases had been proven for that and a 

clear link was therefore emerged with tumors formation, due to high circulating sulfation 

factor which is long term predictors of the occurring of Prostate cancer.

2) This finding was particularly strong in Adults and appeared in circulating sulfation factor, 

which was specifically involved in the early pathogenesis of prostate cancer in men with 

increased saturations o f somatomedin C in the blood, however, Plasma of sulfation factor was 

interacted biologically with the affect cells of the prostate.

3) Data we gain are supported the role of occurring of the prostate cancer, with those of 

long-term predictors o f the tumors with the range values appeared in high circulating non- 

suppressible insulin-like activity, concentrations.

4) These data are show the prostate cancer which are more stronger among individuals with 

upper extreme values for confirmation in future prediction. Although the results are 

compatible with increased risk, particularly for the studies groups and the association of 

prostate cancer was observed.

5) Diagnosis among men in the highest relative to the lowest quartile of serum somatomedin 

C level was confidence interval, The potential association between a high serum IGF-I level 

and the presence o f cancer represented an important clue to understanding the basis for the 

relationship between IGF-I physiology and prostate cancer risk. Sulfation factor is important 

to the growth and function of many organs, but higher levels have been associated with an 

increased risk of prostate colon, lung and breast cancer. These association are due the
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possibility of IGF-1 in information o f cancer to those organs. Dietetic journal showed that an 

increased milk consumption lead to a 10% increase in IGF-1 levels blood serum.

6 ) Larger studies will be required to confirm this relationship. Similar study published in 

January by Dr. Hankinson used blood samples of women taken in 1989 and 1990 before any 

o f them was diagnosed. Over the next five years, the level o f IGF-1 was measured in the 

original blood samples of the 397 women who later developed breast cancer and compared 

with the levels in the original samples of those 620 women who did not. So sevenfold 

increase suggests that the relation between IGF-1 and risk o f breast cancer may be greater 

than that of other established breast cancer risk factors, with the exception of a strong family 

history o f breast cancer or a high-density mammographic profile, said Hankinson to help 

identify those at higher risk o f the disease aren't he?

4.1.2-Recommendations

1) Further research are needed to study IGF-1 versus histopathology to indicate (a) type of 

cancer ( b) spread of cancer.

2) Further Study to comparison TPSA/ IGF-1 ratio versus with cancer patients with the 

histopathology.

3) Further research are needed to study the effects of IGF-1 to colon, lung and breast cancer

4) Milk consumption was associated with higher levels of IGF-1, more research are needed 

to determine whether milk consumption itself is directly linked to cancer risk or due to IGF-1 

injected to the cows.

5) Further research are needed to establish a chart containing score of IGF-1 of normal 

people with Gleason score o f histopathology to help the doctors to predict cancer of prostate 

risk before they develop cancer.

6 ) High calorie consumption was associated with higher levels of IGF-1, more research 

must be done to determine whether there is correlation between high calories consumption 

and IGF-1.
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7) In the study we reach to a Female prostate which known as the Skene's gland, its function 

like the prostate gland in males. Further research are needed to confirm these findings and its 

association with IGF-1.

69



References

70



References:-

Adulthood J. Clin. (2006). Timing of Puberty Determines Serum Insulin-Like Growth 
Factor-I in Late. Endocrinology. Metab 91(8): 3150-3157.

Adulthood J. Clin. (2005). Serum Insulin-Like Growth Factor-I Levels and Prostatic 
Intraepithelial Neoplasia: A Clue to the Relationship Between IGF-I Physiology and 
Prostate Cancer Risk Cancer Epidemiology. Biomarkers Prev. 14(5): 1270-1273.

Am J. (2006). Liver-Specific Over-expression of the Insulin-like Growth Factor-I 
Enhances Somatic Growth and Partially Prevents the Effects of Growth Hormone 
Deficiency Endocrinology. 147(8): 3877-3888.

Am J Clin .(2005). Association of diet with serum insulin-like growth factor I in 
middle-aged and elderly men. Chem.. 81(5): 1163-1167.

Anderson SO, Baron J, Wolk A, Lindgren C. (2008) Liver-derived IGF1 enhances the 
androgenic response in prostate J Endocrinology 199(3): 489-497

Anderson RU, Wise D, Sawyer T, Chan CA (2006). "Sexual dysfunction in men with 
chronic prostatitis/chronic pelvic pain syndrome: improvement after trigger point 
release and paradoxical relaxation training". J. Urol. 176 (4 Pt 1): 1534-8; discussion 
1538-9.

Benson, E.S. (1972)."The concept of the normal range".Hum.Pathol,3.152- 
155.(discussions)

Brngts MP, Ranke MB, Hofland, van der Wensum K, Weber K, Frisky J, Lamberts 
SWJ & Janssen JAMJL. (2008). Normal values of circulating insulin-like growth 
factor-I bioactivity in the healthy population: comparison with five widely used IGF-I 
immunoassays. Journal of Clinical Endocrinology and Metabolism 93 2539-2545.

Chan JM, Sampler MJ, Giovannucci E, et al. (2008).Plasma insulin-like growth 
factor-I and prostate cancer risk: a prospective study. Science', 279: 563-566.

Chen C, Lewis SK, Voigt L, Fitzpatrick A, Playmate SR, Weiss NS. (2005) Prostate 
carcinoma incidence in relation to prediagnostic circulating levels of insulin-like 
growth factor I. Cancer; 103: 76-84.

Chokkalingam AP, Pollack M, Fillmore CM, Goo. YT, Stanczyk FZ, DengJ, et al. 
(2008).Insulin-like growth factors and prostate cancer: a population-based case- 
control study in china. Cancer Epidemiology Biomarkers Prev; 10:421-7.

Clemmons DR. Snyder DK, Busby WH. (2005) Variable controlling the secretion of 
IGFBPS in normal human subjects. J Clinical Endocrinology Metab; 73:727 -  733.

Coughlin, Andy. (2009).Milk hormone data bottled up for years. New Scientist, 
October, 22, p4.

71



Cohen RJ, Shannon BA, Phillips M, Mooring RE, Wheeler TM, Garrett KL. (May 
2008). Central Zone of the prostate gland :a distinct tumor type with poor prognostic 
features. The Journal o f urology 179 (5): 1762-7; discussion 1767.

Cutting CW, Hunt C, NesbitJA, Bland JM, Dalgleish AG. (2009).Serum insulin-like 
growth factor-1 is not a useful marker of prostate cancer. BJUInt; 83:996-9.

*
Davidson JH, Chukka DS. (2008). Benign prostatic hyperplasia: treat or wait? J Fam. 
Practical. Jul; 57(7):454-63.

De Stefani E, Ferro L, Barrios E, Ron co A. (2005).Tobacco, alcohol, diet and risk of 
prostate cancer. Tumors. 81:315-20.

Djavan B, Bursa B, Seitz C, Soeregi G, Remsen M, Basharkhah A, et al. (2009). 
Insulin-like growth factor 1 (IGF-1), IGF-1 density, and IGF-1/PSA ratio for prostate 
cancer detection. Urology; 54:603-6.

Engvall.E. (1980). "Method in Enzymology". Vol.70.pp 419-439.

European Association o f  Urology. (2009).Guidelines on Benign Prostatic Hyperplasia.

Frantz AG, Rabin MT. (2005)Androgens Up-regulate the Insulin-like Growth Factor-I 
Receptor in Prostate Cells Cancer Res. 65(5): 1849-1857.

Finnie P, Avignon A, Kristine H, Zhang WM, Miettinen L, Rannikko S, et al.
(2004).Insulin-like growth factor I is not a useful marker of prostate cancer in men 
with elevated levels of prostate-specific antigen. J Clin Endocrinology 
Metab;85:2744-7.

Firth SM, Baxter RC. (2002).Cellular actions of the insulin-like growth factor binding 
proteins. Endocrinology Rev, 23: 824-854.

Freed land SJ, Aronson WJ. (2005) Obesity and prostate cancer. Urology; 65: 433-9.

Galen. R.S. and Gambian .S.R. (1975)."Beyond Normality: the predictive 
value and efficiency of Medical diagnosis". Wiley. New-York.

Gann PH. (1996). Prostate-specific antigen screening for prostate cancer: issues 
involving test validity. Endocrinology-Related Cancer 3:179-189.

Gann PH, Heinekens CH, Stampfer MJ. (2005). A prospective evaluation of plasma 
prostate-specific antigen for detection of prostatic cancer. JAMA 273:289-294.

Guillemin R, GerickJE  (2006). "Somatostatin: physiological and clinical 
significance". Annual. Rev. Med. 27: 379-88.

Giustina AS, Leaf EB, Shipley GD, Moses HL. (2006).Growth factors and cancer. 
Cancer Res. Mar;46(3): 1015-1029.

72



Gunnies C, Menetrier-Caux C, Druze JP. (2006)Insulin-Like Growth Factor (IGF) and 
prostate cancer. Crit. Rev Oncology Haematology; 58: 124-45.

Heidenreich A, Bolls M, Joni S et al. (2009).Guidelines on prostate cancer. European 
Association o f Urology (EAU). The Netherlands.

H allK . (1972). Human Somatomedin. Acta Endocrinology; 70 (Suppl. 163): 1 -4 5 .

Isaacs JT, Coffey DS. (2006). Etiology and disease process of benign prostatic 
hyperplasia. The Prostate Volume 15, Issue S2, pages 33-50.

Jiang, Lu; Liu, Xining; Chen, Zulia; Jin, Yi; Heidbreder, Caroline E.; Kolokythas, 
Antonia; Wang, Axum; Dai, Yang et al. (2010). "MicroRNA-7 targets IGF1R 
(insulin-like growth factor 1 receptor) in squamous cell carcinoma ". Biochemical 
Journal 432 (1): 199-205.

Johns Hopkins Medical Institutions. (2004, May 10) (19 Nov, 2010). High Blood 
Testosterone Levels Associated With Increased Prostate Cancer Risk. Science Daily, 
Testosterone deficiencies.

Jones JI, Clemmons DR. (2005).Insulin-like growth factors and their binding proteins: 
biological actions. Endocrinology Rev, 16: 3-34.

Kakas R, Lukanova A, Sommersberg B. (2000).Plasma androgens, IGF-I, body size 
and prostate cancer risk: a synthetic review. Prostate Cancer Prostatic Dis;3:157—72.

Khandwala HM, McCutcheon IE, Flyvbjerg A, Friend KE. (2006).The effects of 
insulin-like growth factors on tumor genesis and neoplastic growth. Endocrinology 
Rev; 21:215-244.

Khosravi J, Diamonded A, Misty J, Scoria A. (2004). Insulin-like growth factor I 
(IGF-I) and IGF-binding protein-3 in benign prostatic hyperplasia and prostate cancer. 
J Clin Endocrinology Metab; 86:694-9.

Kristal AR. (2008).Dietary patterns, supplement use, and the risk of symptomatic 
benign prostatic hyperplasia: results from the prostate cancer prevention trial. 
American Journal of Epidemiology; 167: 925-934.

Kristal AR, Chi C, Tangent CM, Goodman PJ, Etzioni R, Thompson IM. (2006) 
Associations of demographic and lifestyle characteristics with prostate-specific 
antigen (PSA) concentration and rate of PSA increase. Cancer; 106: 320-8.

Kumara, J. and Kenner, K.A.(2007) Protein-tyrosine phosphatase (PTPases) inhibits 
insulin-like growth factor 1 receptor signaling in prostate cancer cells Carcinogenesis 
Endocrinology. 28(3): 713-723.

Kure R, Tuna UW, Eckert O, et al: (2009). The significance of serum levels of insulin
like growth factor-1 in patients with prostate cancer. BJU Int. 85: 125-129.

73



Li L, Yu H, Schumacher F, Casey G, Witte JS. (2003) Relation of serum insulin-like 
growth factor-I (IGF-I) and IGF binding protein-3 to risk of prostate cancer (United 
States). Cancer Causes Control; 14: 721-6.

Ilic D, O'Connor D, Green S, Wilt T. (2006). Screening for prostate cancer. Cohort 
Database o f Systematic Reviews 2006, Issue 3. Art. No.: CD004720. DOI:
10.1002/14651858.CD004720.pub2.

Lacey JV, Hissing AW, Fillmore CM, Hoffman S, Helzlsouer KJ, Comstock GW.
(2006). Null association between insulin-like growth factors, insulin-like growth 
factor-binding proteins, and prostate cancer in a prospective study. Cancer 
Epidemiology Biomarkers Prev; 10:1101-2.

Liszt CA, Shallot SM. (2003).The insulin-like growth factor-I generation test: 
peripheral responsiveness to growth hormone is not decreased with ageing. Clin 
Endocrinology (Oxford); 58:238-245. Ref ID: 128990.

Lemout D, Basra R, Heilman L, Roberts CT Jr. (2005).Insulin-like growth factors and 
cancer. Ann Intern Med; 122:54-9.

Lernout, Derek, moderator. (2004). Insulin-like growth factors in health and 
disease. Annals of Internal Medicine, Vol. 116, May 15, pp. 854-62

Mantzoros CS, Tzonou A, Signorelli LB, Stampfer M, Trichopoulos D, Adams HO.
(2007). Insulin-like growth factor 1 in relation to prostate cancer and benign prostatic 
hyperplasia. Br J Cancer; 76:1115-8.

McNeel DG, Dinghy EJ, Davies JG, et al. (2009). Safety and immunological efficacy 
o f a DNA vaccine encoding prostatic acid phosphatase in patients with stage DO 
prostate cancer. J  Clin Oncology. ;27:4047-4054.

Meinbach DS, Lokeshwar BL. (2006) Insulin-like growth factors and their binding 
proteins in prostate cancer: cause or consequence. Urol. Oncology; 24: 294-306

Meyer F, Galan P, Douvillier P, Bariatric I, Keller P, Berthas S, Czernichow S, 
Herzberg S. (2005) A prospective study of the insulin-like growth factor axis in 
relation with prostate cancer. Cancer Epidemiology Biomarkers Prev.; 14: 2269-72.

MigliettaL, Barrera A, Replete L, Constantine M, Rossi R, Bacardi F.(2003 
Nov-Dee;). Serum insulin-like growth factor levels in metastatic cancer patients. 
Anticancer Res. 13(6B):2473-2476.

Morimoto LM, Newcomb PA, White E, Bugler J, Potter JD. (2005) Variation in 
plasma insulin-like growth factor- 1 and insulin-like growth factor binding protein-3: 
personal and lifestyle factors (United States). Cancer Causes Control; 16: 917-27.

Oliver SE, Gunnels D, Donovan J, Peters TJ, Per sad R, Gillett D, Pearce A, Neal 
DE, Hamby FC, Holly J. (2004)Screen-detected prostate cancer and the insulin-like 
growth factor axis: results of a population-based case-control study. Int. J Cancer;
108: 887-92.

74



Olson BM, Frye TP, Johnson LE, et al. (2010). HLA-A2-restricted T-cell epitopes 
specific for prostatic acid phosphatase. Cancer Immunology Immunotherapy. ;59:943- 
953.

National Institute for Health and Clinical Excellence (NICE). (2008). Prostate cancer 
diagnosis and treatment. Clinical guideline 58. London: NICE;

Norrelund H  (April 2005). "The metabolic role of growth hormone in humans with 
particular reference to fasting". Growth Hormone. IGF Res. 15 (2): 95-122.

Olsson C, Mohan S, Sjogren K, Trieste A, Izzard J, Isakson O, Janssen J  & Swenson 
J. (2009). the role of liver-derived insulin-like growth factor-I. Endocrine Reviews 30 
494-535.

Papatsoris AG, Karamouzis MV, Papavassiliou AG. (2005). Novel insights into the 
implication of the IGF-1 network in prostate cancer. Trends Mol Med; 11: 52-5

Plats EA, Pollack MN, Leadsman MF, Stampfer MJ, and Willett WC, Giovannucci E.
(2005) Plasma insulin-like growth factor-1 and binding protein-3 and subsequent risk 
of prostate cancer in the PSA era. Cancer Causes Control; 16: 255-62.

Platy EA et al. (2008). Physical activity and benign prostatic hyperplasia. Arch Intern 
Med; 158(21): 2349-2356.

Phillips RL & Chou W. (2010). Calories and carcinogenesis: lessons learned from 30 
years o f calorie restriction research Carcinogenesis. Clinical. Cancer Res.31 (1): 83- 
89.

Pollack M. (2008).Insulin-like growth factors and prostate cancer. Epidemiology Rev; 
23:59-66.

Pollok M. (2007). Insulin-like growth factor physiology and cancer risk. Eur. J  
Cancer, 36: 1224-1228.

Pollack MN, Schemhammer ES, Hankinson SE. (2004)Insulin-like growth factors and 
neoplasia. Nat Rev Cancer; 4: 505-18.

Polanski TJ, Oesterling JE, Partin AW. (2004). Prostate specific antigen: a decade of 
discovery-what we have learned and where we are going. J Urology 162:293-306.

Raja ram S, Bay link DJ, Mohan S. (2007). Insulin-like growth factor-binding proteins 
in serum and other biological fluids: regulation and functions. Endocrinology Rev, 18: 
801-831.

RosenfeldRG & Hwan V, (2009).The growth hormone cascade and its role in 
mammalian growth Hormone Research 71 Suppl_2 36-40.

75



Rodriguez C, Freed land SJ, Dike A, Jacobs EJ, McCullough ML, Patel AV, Thune 
MJ, Celle EE.(2007) Body mass index, weight change, and risk of prostate cancer in 
the Cancer Prevention Study II Nutrition Cohort. Cancer Epidemiology Biomarkers 
Prev.; 16: 63-9.

Ronald J. Cohen, MBBCH, FFPATH, FRCPA, PhD; Thomas M. Wheeler, MD; 
Helmut Bonk off, MD; Mark A. Rubin, MD.(2010) A Proposal on the Identification, 
Histological Reporting and Implications of Intraductal Prostatic Carcinoma. (Review 
Articles)

Rose DP, Boyar AP, Snyder EL. (2006).International comparisons of mortality rates 
for cancer of the breast, ovary, prostate, and colon, and per capita food consumption. 
Cancer. 58:2363-71.

Ruin W, Cantonese V, Wieczorek R, et al. (2005). Estradiole enhances the stimulatory 
effect of insulin-like growth factor-I (IGF-I) on mammary development and growth 
hormone-induced IGF-I messenger ribonucleic acid. Endocrinology, 136: 1296-1302.

Rudman D, Feller AG, Nag raj HS, Georgians GA, Latisha PY, Goldberg AF,
Schemer RA, Cohn L, Rudman IW, Mattson DE. (July 2000). "Effects of human 
growth hormone in men over 60 years old". N. Engl. J. Med. 323 (1): 31-36.

Saeed O, Yaghmaie F, Garan SA, Gown A M, Volker MA, Sternberg H, Timiras PS
(2007). "Insulin-like growth factor-1 receptor immuno-reactive cells are selectively 
maintained in the Para-ventricular hypothalamus of calorically restricted mice". Int. J. 
Dev. Neurosis. 25 (1): 23-8.

Schaefer C, Friedman GD, Queensberry CP J  r, Orentreich N, Vogel man JH, Chan 
JM, et al. (2008). IGF-I and prostate cancer. Science; 282:199a.

Sehat, Bata; Anderson Sandra, Girnita Leonard, Larsson Olli (Jul. 2008). 
"Identification of a new ligands for insulin-like growth factor-I receptor with distinct 
roles from Mice in receptor as endo-cytosis". Cancer Res. (United States) 6 8  (14): 
.5669-77

Sever G, Morris HA, Mclnnis RJ, English DR, Tilley WD, Hopper JL, Boyle P, Giles 
GG. (2006) Circulating insulin-like growth factor-I and binding protein-3 and risk of 
prostate cancer. Cancer Epidemiology Biomarkers Prev.; 15:1137-41.

Steinberg DM; Sauvageot J; Piantadosi S; Epstein JI (2004) Correlation Of 
Prostate Needle Biopsy and Radical Prostatectomy Gleason Grade In Academic 
And Community Settings. Am J Surg. Pathology; 21 (5):566-76 Department of 
Johns Hopkins Hospital Medical Institutions, Baltimore, Maryland 21287, Pathology 
USA

Steinman UH, Leonine J, Zhang WM, Finney P. (2009). Prostate-specific antigen. 
Seminoma Cancer Bio. 9:83-93.

Snow don DA, Phillips RL, Chou W. (2004). Diet, obesity, and risk o f fatal prostate 
cancer. Am J Epidemiology. 120:244-50.

76



Stattin P, Renaldo S, Bessie C, Steinman UH, Hillmans G, Kakas R. (2004)High 
levels o f circulating insulin-like growth factor-I increase prostate cancer risk: a 
prospective study in a population-based non-screened cohort. J Clin Oncology; 22: 
3104-12

Steinman U, Finned P, Zhang W, Leonine J. (2004). Prostate-specific antigen and 
other prostate cancer markers. Urology 56:893-898.

Scand. J. Clin. Lab .Invest. Grosbeak. R. and Saris. N.E. (1969). "Establishment and 
use o f normal values" 2b.Suppl.l 10,62-63.

Stattin P, Bylined A, Ribald S, Bessie C, Dec herd H, Steinman UH, et al. (2006). 
Plasma insulin-like growth factor-I, insulin-like growth factor-binding proteins, and 
prostate cancer risk: a prospective study. J Nat. Cancer Inst; 92:1910-1917.

Surmacz E, Bartucci M (2005). "Role of estrogen receptor alpha in modulating IGF-I 
receptor signaling and function in prostate cancer.” J. Exp. Clin. Cancer Res. 23 (3): 
385-94.

Talamini R, Frances chi S, La Vecchia C, Serrano D, Bara S, Megrim E. (1992).Diet 
and prostate cancer: a case-control study in Northern Italy. Nut. Cancer. 118:277-86.

Talamini R, La Vecchia C, Decals A, Megrim E, Frances chi S. (2006). Nutrition, 
social factors and prostatic cancer in a Northern Italian population. Br J Cancer. 
53:817-21.

US Census Bureau, Population Estimates, 2004 

US Census Bureau, International Data Base, 2004

Veldhuis JD, Metzger DL, Martha PM, J  r, Maura N, Kerrigan JR, Keenan B, Rogue 
AD, Pincers SM. (2007).Estrogen and testosterone, but not a non-aromatizable 
androgen, direct network integration of the hypothalamo-somatotrope (growth 
hormone)-insulin-like growth factor I axis in the human: evidence from pubertal 
pathophysiology and sex-steroid hormone replacement. J Clin Endocrinology Metab. 
82:3414-3420. Ref ID: 349.

Veldhuis JD & Iranmanesh A. (2006). Physiological regulation of the human growth 
hormone (GH)-insulin-like growth factor type I (IGF-I) axis: predominant impact of 
age, obesity, gonadal function, and sleep. Sleep 19 S221-S224.

Veldhuis JD, Anderson SM, Iranmanesh A, Bowers CY. (2004). Testosterone blunts 
feedback inhibition of GH secretion by experimentally elevated IGF-I concentrations. 
J Clin Endocrinology Metab Ref ID: 511.

Verhamme KM, Die leman JP, Bleuminh GS, et al. (2002). "Incidence and prevalence 
of lower urinary tract symptoms suggestive of benign prostatic hyperplasia in primary 
care-the Triumph project". Eur. Uro/. 42 (4): 323-8.

77



Werny DM, Thompson T, Saroyan M, Freedman D, Kotare BJ, German RR, Werner 
M. (2007) Obesity is negatively associated with prostate-specific antigen in U.S. men, 
Cancer Epidemiology. Biomarkers Prev.; 16: 70-6. Wistom, G.B. (1976).Enzyme 
immuno-assay.Clin.Chems.22.1243.

Wolk A. (2005)Diet, lifestyle and risk o f  prostate cancer. Acta Oncology; 44: 211-81.
4

Wolk A, Mantzoros CS, Anderson SO, Bergstrom R, Signorelli LB, Legion P, et al. .
(2008). Insulin-like growth factor 1 and prostate cancer risk: a population-based, case- 
control study. J Nat. Cancer Inst; 90:911-5.

Wolk a, Anderson SO, Mantzoros CS, Trichopoulos D, Adams HO. (2005).Can 
measurements of IGF-1 and PSA improve the sensitivity of prostate-cancer screening? 
Lancet; 356:1902-1903.

Yaghmaie F, Saeed O, Garan SA, Volker MA. (2008) Androgen receptor and growth 
factor signaling cross-talk in prostate cancer cells Endocrinology Related Cancer. 
15(4): 841-849.

Yaghmaie F, Saeed O, Garan SA, Volker MA, Gown AM, Freytag W, Sternberg H, 
Timiras PS (2006). "Age-dependent loss of insulin-like growth factor-1 receptor 
immuno-reactive cells in the supra-optic hypothalamus is reduced in calorically 
restricted mice". Int. J. Dev. Neurosis. 24 (7): 431-6.

Yu H, Rohan T. (2005). Role of the insulin-like growth factor 1 in cancer 
development and progression. J Nat. Cancer Inst 92:1472-148.

Zaviacic M, Albino RJ. (January 2008). "The female prostate and prostate- 
specific antigen. Immunohistochemical localization, implications o f this prostate 
marker in women and reasons for using the term "prostate" in the human female". 
Histology. Histopathology. 15 (1): 131-42.

78





A ppendix No (1) 

Questionnaire

Nam e....................................................................Age.......

Serial No.......... ........................Central of the Sampling.

Height........................

Address and jobs. 

In heredity disease

Wt..

(1) Blood Pressure....... 1=1

(2) Diabetes Mellitus...P^

(3) Infection diseases..CU

(4) Sexual diseases.....D

Family history......................

Place of birth......................

Sort of diets and dietary.

Others (Behaviour, smoking, tobacco  or sporting)
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An ideal pathology report

City Hospital 
Department o f Pathology 
123 Main Street 
One City, Any state USA

PATHOLOGY EXAMINATION REPORT

Patient Name: John Doe

Medical Record #: 01020304

Date of Birth: 04/01/26 (Age: 81) Sex: Male

Procedure performed by: Dr. I. M. Best

Specimen #: S00-9999

Procedure date: 07/15/07

Report date: 07/16/07

Gross description by: Dr. Eagle Eye

DIAGNOSIS:

Prostate needle biopsies: 21

A) R5A: Fibro-muscular tissue only; no prostatic epithelium seen.

B) R5MA: Atypical glandular focus suspicious for adenocarcinoma.

C) R5M: No malignancy identified.

D) R5MB: No malignancy identified.

E) R5B: No malignancy identified; focal chronic inflammation.

F) R4A: No malignancy identified.

G) R4MA: No malignancy identified; focal chronic inflammation.

H) R4M: No malignancy identified.

Appendix No(2)
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I) R4MB: No malignancy identified.

J) R4B: No malignancy identified; focal chronic inflammation.

K) L5A: Fibro muscular tissue and colonic mucosa; no prostatic epithelium seen.

L) L5MA: Adenocarcinoma, Gleason score 7 (3 + 4), involving 50% of core.
t

M) L5M: Adenocarcinoma, Gleason score 8 (4 + 4), involving 70% of core.

N) L5MB: Adenocarcinoma, Gleason score 8 (4 + 4), involving 80% of core.

O) L5B: Adenocarcinoma, Gleason score 8  (4 + 4), involving 80% of core.

P) L4A: No malignancy identified.

Q) L4MA: Adenocarcinoma, Gleason score 7 (4 + 3), involving 80% of core.

R) L4M: Adenocarcinoma, Gleason score 8 (4 + 4), involving 80% of core.

S) L4MB: Adenocarcinoma, Gleason score 8 (4 + 4), involving80% of core.

T) L4B: Adenocarcinoma, Gleason score 8 (4 + 4), involving 70% of core 

U) L seminal vesicle: Seminal vesicle, no malignancy identified.

Note: Perineural invasion is seen. Focally, a tertiary Gleason 5 pattern is noted. 

Clinical Data: None given.

Gross Description: Received in 21 formalin containers labeled 
with the patient’s name, “John Doe,” the medical record number, 
and additionally labeled “R5 apex,” “R5 mid-apex,” “R5 mid,”
“R5 mid base,” “R5 base,” “R4 apex,” “R4 mid apex,” “R4 mid,”
“R4 mid base,” “R4 base,” “L5 apex,” “L5 mid apex,” “L5 mid,”
“L5 mid base,” “L5 base,” “L4 apex,” “L4 mid apex,” “L4 mid,”
“L4 mid base,” “L4 base,” and “ left seminal vesicle” are multiple 
prostate cores measuring up to 2.5 cm, entirely submitted in 
cassettes A-U respectively.

Report Electronically Signed Out —  Eagle Eye, M.D. 07/16/07
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A less-than-helpful pathology report

State Hospital 
Department of Pathology 
123 Elm Street 
Another City, Any state USA

PATHOLOGY EXAMINATION REPORT

Patient Name: John Doe

Medical Record #: 01234567

Date of Birth: 04/01/26 Age: 81

Sex: Male

Specimen #: S2007-X123 

Procedure date: 06/11/07 

Report date: 06/12/07 

Gross description by: Dr. I.M. Brief 

DIAGNOSIS:

Prostate needle biopsies:

#2, right prostate: Adenocarcinoma, Gleason score 3 + 3 □ = □ 6 , present in 
<5% of one of seven cores

Clinical Data: Prostate cancer.

Gross Description: Received from outside institution — 
three (3) HD&DE stained glass slides labeled “S2007- 
X123” and sub-labeled “2-1,” “2-3,” and “2-5” from 
procedure dated 06/11/07.

Appendix No : (3)
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Khartoum Teaching Hospital 

Department of Pathology
A

PATHOLOGY REPORT 

Date: 10-02-06. Patient name :- Mohamed Ali Khader

PATIENT HISTORY :-

The patient is a 73 year old male with a serum PSA level of 12 ng/dl. There is no history of 

urinary symptoms.

Part 1: Prostate, Left, Core Biopsy Infiltrating Adenocarcinoma of the Prostate 

Tumor is Moderately Differentiated .

Tumor measures 1.5 cm and is confined to the left lobe Angio-lymphatic invasion is not 

identified.

Part 2: Prostate, Right, Core Biopsy.

Prostate with mild changes of Benign Hyperplasia. No tumor is identified.

Pathologist: Abdafatah Pathologist, MD.

MICROSCOPIC GROSS DESCRIPTION:

Part 1 is received in saline labeled with the patient's name, number and "left prostate". It 

consists of three strands of tan tissue each measuring approximately 1.5x0.2x0.2 cm. The 

specimen is submitted in its entirety in block A.

Part 2 is received in saline labeled with the patient's name, number and "right prostate". It 

consists of three strands of tan tissue each measuring approximately 1.5x0.2x0.2 cm. The 

specimen is submitted in its entirety in block B.

Signed Out by Pathologist- Abdafatah Pathologist February 10, 2006.

Appendix No (4)
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Appendix No(5)

Figure No(13) IG F -l-C a .P  histogram

Appendix N o (6 )

Figure N o (1 4 ) P S A -C a .P  histogram
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A p p e n d ix  N o (7 )

F ig u re  N o (1 5 )T e s t o s te r o n e —C a .P  n isto g ra m

Appendix No(8)

Figure No(16) E 2-C a.P  histogram
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Appendix No(9)

Figure No(17) IGF-1 BPH histogram

Appendix No(10)

Figure No(18) PSA-BPH histogram



Appendix No(ll)

Figure No(19) Testosterone-BPH hislogram

Appendix No(12)

Figure No(20) E 2-B P H  hislogram
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