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Summary

Summary

Prostate cancer is the most common candke world specifically
in Iragq, compared to other cancers, that affects afeold ages of 50 years
and more, but it rarely affects men that lessen tihés age category. The
cancer, often metastasis, reaches in advancedsstage up to the bone,
which causes an increase in metabolsoducts (catabolism) of collagen,
like Deoxypyridinoline (DPD) level, and an increaddhe level of alkaline
phosphatase (ALP), and other elements in the bénetgre such as
calcium (C&*) and phosphate (R®).

This study deals with the verification cfncerous metastasis
whether it reaches to the bone or not, throughtager of DPD, as well
as to explain the relationship between DPD andratheical indicators in
patients with metastatic prostate cancer, undatysthifty patients with
prostate tumor were selected from AL-Hussein TearhHospital of
Kerbala and 30 healthy subjects represented asotiteol group, their ages
were identical with the ages of patients.

The clinical characteristics of patiem®&re documented, which
included age, smoking, family history, obesity, atftemotherapy drug.
Statistical analysis of the results showed that Gf%atients were aged
(66-80) year and 40% were between the ages of %»0y&ar. The
concentrations of PSA, total-alkaline phosphatasél(P), calcium, and
phosphate were measured in the sera of both patiatit prostate cancer
and the healthy group. As well as, the concentnatmf deoxypyridinoline,
and creatinine were measured in the urine of saatieris and healthy
group.

The statistical results, by using studenttest, showed a highly
significant (0.000) increase in the level of PSA, DPD/Creatl¢icmn,
and phosphate. There also was a highly signifi(fad.01) increase in the
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activity of serum total-alkaline phosphatase (T-ALBompared with the
healthy group.

In this study, fifty patients with prostatumor were clinically
classified into three groups; benign prostate hylasra (B.P.H), localized
prostate cancer (L.P.C), and metastasis prostatecéV.P.C). The results
appeared that urinary excretion of deoxypyridin®liDPD) showed a
highly significant (R0.000) increase in the patients with bone metastasi
than in those with B.P.H and those with localizedspate cancer (L.P.C),
whereas DPD levels did not show a significant \temmbetween B.P.H
and L.P.C groups. In addition, the results of ofh@rameters under study
which included PSA, T-ALP, C§ and P@-, showed a significant
(P<0.01) increase in the concentration of PSA, andgaly significant
(P<0.000) increase in the concentrations of*Gad P@- in M.P.C group,
compared with B.P.H and L.P.C groups.

By using Pearson's correlation coefficieetween parameters under
study in prostate cancer patients with bone metsstgoup (M.P.C), the
results showed a significant positive correlati@ween PSA and T-ALP
(P=0.003, r=0.577), DPD and calcium (P=0.009, r20)5 DPD and
phosphate (P=0.01, r=0.499), calcium and phosgRat2000, r=0.721).

The demographic study of patients whretluded age, smoking,
chemotherapy drug, family history, and obesity desti@ated a significant
(P<0.05) decrease in the level of PSA in smoker pttjemhen compared
with non-smoker patients, whereas there wasn'tcedtiany significant
(P>0.05) in the other parameters under study in smglatrents with
prostate tumor. In addition, it is shown that ahlygsignificant (R0.000)
increase in the levels of PSA and DPD, and siganfi¢<0.01) increase in
the levels of calcium and phosphate, in patient® wiere treated with
chemotherapy drug, when compared with patients wér@ untreated with
chemotherapy drug. The results didn't show any ifsignt variation
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(P>0.05) in levels of all parameters that used inghesent research, with
another clinical characteristics (age, family higiambesity) in patients of
prostate tumor.

The results indicate to that Deoxypyradine is a good clinical
marker. We can monitor through DPD, the stage otesus metastasis
and for treatment monitoring to the bone, in prigstancer and all types of
cancers. In addition, the results showed a coroelatetween DPD with
other clinical indicators in metastasis prostafoaer patients. The results
also demonstrated a decrease in a therapeutid effebemotherapy drug
in prostate cancer patients; and increase the ggsgmn of cancer, because
of the toxicity of bone marrow by chemotherapy drddperefore, we
recommend using the dependent-dose of radiothesajychemotherapy
to save the bone.



Introduction

| ntroduction

Cancer is one of the most prevalent diseases in Iraqg, especially after
the wars that suffered in 1990 and 2003. The radiation of weapons that
contain depleted uranium was the one of the causes of cancer. Prostate
cancer is the first most common cancer in men before of breast cancer (in
women) and colon cancer [1]. Prostate cells can begin to mutate and can
metastasis into surrounding tissue, such as bone [2], which is a
metabolicaly active tissue being continuously remodeled throughout life
[3]. However, there are several risk factors associated with prostate cancer,
such as family history, race, diet, and the age, which age being the main
factor [2].

During the last twenty years, several biochemical markers of both
bone formation and resorption have been introduced. Most of these markers
were derived from type | collagen. Assays for measuring urinary excretion
of smaller breakdown products of type | collagen were introduced
somewhat later, first an ELISA method which measured free pyridinoline
(Pyr) and deoxypyridinoline (DPD) crosslinks [4].

When the bone matrix is resorbed, the crosslink residues,
pyridinoline and deoxypyridinoline (DPD) are released from the collagen
molecules and eventually excreted in urine [5]. Severa reports suggest that
the assay of these collagen cross-link residues may provide valuable
markers of bone metastasis in patients with prostate cancer [6] or breast
cancer [7].

Prostate specific antigen (PSA) is widely accepted as the most
important marker for detecting prostate cancer and for monitoring
treatment [8]. However, it has a low positive predictive value for bone
metastases [9]. PSA is prostate specific but not prostate cancer specific and
IS measured most commonly by radioimmunoassay [10].

1
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Also the akaline phosphatase (ALP) activity was found to be
elevated in bone diseases, and for decades it was the only laboratory
parameter reflecting bone formation [11]. Elevated skeletal alkaline
phosphatase levels may indicate the presence of bony metastasis in 70% of
affected patients [12]. Furthermore, the measurement of akaline
phosphatase and PSA at the same time increases clinical effectiveness to
approximately 98% [13]. In a prospective study, multiple regression
anaysis showed the extent of bone disease to be the only variable
influencing the serum levels of skeletal akaline phosphatase and PSA.
However, in contrast to serum PSA, skeleta akaline phosphatase
demonstrated a statistical correlation with the extent of bone disease [14].

Bone tissue has three main functions. mechanical support and the site
of muscle attachment for locomotion; protective, for vital organs and bone
marrow; and metabolic, as a reserve of ions, especialy calcium and
phosphate [15]. When the cancer cells dissolve bone, calcium is released,
this lead to high levels of calcium in the blood [16]. In addition, phosphate
iIsarise over twice in blood of patients with greater risk of overall prostate
cancer and lethal and high grade cancers, compared to patients without

cancer; thisis due to tumor growth or tumorigenesis, and bone losing [17].



Chapter one Literatures Review

1. Literatures Review

1.1 Prostate gland
1.1.1 Anatomy

Prostate is a gland found only in maless located in front of the
rectum and below the urinary bladder (Figure 1The size of the prostate
varies with the age. In younger men, it is aboatgdlze of a walnut, but it
can be much larger in older mgss).

The prostat® job is to make some of the fluid that protectd an
nourishes sperm cells in semen, making the semee Igoid. Just behind
the prostate are glands called seminal vesicldasntie most of the fluid
for semen. The urethra, which is the tube thatiesuurine and semen out

of the body, goes though the center of the progtate

Figure 1.1 Male lower abdominal anatof2@].

1.1.2 Physiology

Prostate cells are physiologically demsdon androgens to
stimulate growth, function and proliferatiofiestosterone, although not
tumorigenic, is essential for the growth and peragbn of tumor cells.

The testes are the source of most androgens, with aldi®osynthesis
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providing only 5-10% of androgens (i.e. androstemeel
dihydroepiandrosterone and dihydroepiandrosteralphate)21].

Testosterone secretion is regulated ey higpothalamic-pituitary-
gonadal axis. Hypothalamic Iluteinising hormonedasieg hormone
(LHRH) stimulates the anterior pituitary gland telease luteinising
hormone (LH) and follicle-stimulating hormone (FSH)Luteinising
hormone stimulates the Leydig cells of the testesecrete testosterone.
Within the prostate cell, testosterone is converted 5-
dihydrotestosterone (DHT) by the enzymeu-Beductase; DHT is an
androgenic stimulant about 10 times more powerfisnt testosterone.
Meanwhile, circulating testosterone is peripheralyomatized and
converted to oestrogemwhich together with circulating androgens; exert a
negative feedback control on hypothalamic LH semndgp1].

If prostate cells are deprived of androgetimulation, they undergo
apoptosis (programmed cell death). Any treatmedt ribsults ultimately in
suppression of androgen activity is referred toaadrogen deprivation
therapy[21].

1.1.3 Epidemiology

Prostate cancer (Pca) is now recognisesha of the most important
medical problems facing the male population. Indper, prostate cancer is
the most common solid neoplasm, with an incideate of 214 cases per
1000 men, outnumbering lung and colorectal cang&r Furthermore,
prostate cancer is currently the second most contaase of cancer death
in men[23]. In addition, since 1985, there has been a siginease in most
countries in the number of deaths from prostate@areven in countries or
regions where prostate cancer is not com{agin

Prostate cancer is one of the most comcaoier types representing
19% of all cancers diagnosed in 2002 with 679 0@W rtases in the
western world25]. Bone metastasis is common in prostate cancegrgati

4
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and arises when the primary tumor metastasizeh@éobbne causing a
lesion of high bone remodeling destroying the bataicture. The
consequences are devastating symptoms such asesbose pain,
pathologic bone fractures, increased mortality,dogbcaemia, and spinal
cord compressiofee, 27]

Bone metastasis occurs in more than %50-Gff patients with
advanced cancer disegge] and is incurable. Osteoblasts and osteoclasts
are affected by the invasive tumor cells in the éoonetastasis causing
increased number, activity and survival of theseebemodeling cellg9]

a phenomenon known as the vicious cycle. Prostateer is characteristic
mainly by sclerotic bone lesions especially in rfeghng androgen therapy
[30].

Prostate cancer affects elderly men roften than young men. It is
therefore a bigger health concern in developed tt@snwith their greater
proportion of elderly men. Thus, about 15 % of med@cers are prostate
cancer in developed countries compared to 4 % ole ngancers in
developing countrie1].

In Iraq, a statistical study in 2013 rafeel that 45 to 50 per 10
thousands person were diagnosed with a cancerem tlfietime, prostate
cancer (Pca) is the first most common cancer beflb@ancer$i).

Benign prostate hyperplasia (B.P.H) adffethe quality of life in
about 40% of men in their fifth decade and 90%hirt ninth decadgs?2].

It is unusual before the age of 45 and the affews of Afro-American
origin more severely than white men, possibly dudigher testosterone
levels, 5-alpha-reductase activity, androgen receptpression and growth
factor activity [33]. One study found some correlation between lower
urinary tract symptoms and increased prostate wI[33]. The prostate

increases in size with passing years, it's a dounldeze every 4.5 years but
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this rate reduces subsequently, and it begins el@@ting rate in size

between the ages of 31 to [30].
1.2 Tumor

A tumor, also known as a neoplasm, is an abnornaasnof tissue
which may be solid or fluid-filled. A tumor doestnomean cancer. Tumors
can be benign (not cancerous), pre-malignant (aneerous), or malignant
(cancerous). There are many different types of tanand a variety of
names for them; their names usually reflect theapg and the kind of
tissue that appear in it. But simply, a tumor lsral of lump or swelling, it
does not necessarily pose a health tHasat
1.2.1 Benign prostate hyperplasia (B.P.H)

Benign prostate hyperplasia (B.P.H) @& nancer and does not
develop into cancer. But it can be a serious mégicdlem for some men.
If it requires treatment, medicines can often kedus shrink the size of the
prostate or to relax the muscles within it, whicually helps with urine
flow. If medicines aren't helpful (some type of geny) such as a
transurethral resection of the prostate may beetded]. Benign prostatic
hyperplasia is an increase in size of the progited without malignancy
present and it is so common as to be normal wittamcing age. It seems
likely that the nature of B.P.H is a failure of @pasis (natural programmed
death of cells) and that some of the drugs usecdetd it may induce that
procesg$36].

1.2.2 Prostate Cancer

Carcinogenesis of prostate is a multistepumulation of genetic
lesions that may result in uncontrolled cellulaoliperation, a decrease in
cell death or apoptosis, invasion, metastatic spraad blockade of
prostatic cell differentiation[37]. In the prostate, the expression of
oncogene is a driven malignant conversion and egme of tumor

suppressor genes that inhibit this process Several types of cells are
6
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found in the prostate, but almost all prostate eeaevelop from the
gland cells. Gland cells make the prostate fluat th added to the semen.
The medical term for a cancer that starts in gleglts is adenocarcinoma
[39]. Other types of cancer can also start in the atesgland, including
sarcomas, small cell carcinomas, and transitioedl carcinomas. Some
prostate cancers can grow and spread quickly, gt rof them grow
slowly. In fact, autopsy studies show that manyeoleen (and even some
younger men) who died of other diseases also hadtgie cancer that
never affected them during their lives. In manyesaseither they nor their
doctors even knew they hadag].

Prostate cancer is the most prevalenteraim men, with a median
age at diagnosis of 68 years. Two-thirds of prestaincer-related deaths
occur in men aged > 75 yeqs]. Older men tend to have larger tumors of
a higher grade than younger patigats 42} Treatment decisions for older
men should take into consideration the risk of gyirom prostate cancer
which depends on the grade and stage of the tupaiential adverse
effects of treatment, and patient preference. Vetgions that might
decrease health-related quality of life withoutlpnging survival should
be avoided. Evidence suggests that in both the [4Sjfand Europg44]
older patients are under-treated: only a minorifyoter adults with
localized prostate cancer receives curative tre@tmdowever, curative
treatment should neither be denied where apprepriadr limited to
androgen deprivation therap).
1.2.2.1 Symptoms and signs of prostate cancer 46!

Prostate cancer may not cause signs or symptoits early stages.
Prostate cancer that is more advanced may cause angl symptoms such

as:
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* Trouble urinating
* Decreased force in the stream of urine
* Blood in the urine
* Blood in the semen
* General pain in the lower back, hips or thighs
* Discomfort in the pelvic area
* Bone pain
* Erectile dysfunction
1.2.2.2 Diagnosis of prostate cancer

Evaluating the blood for prostate-specdntigen (PSA) levels and
conducting a digital rectal exam (DRE) are two wayscreen for prostate
cancer[47]. If tissue looks suspicious, a biopsy is takenathBlogists
evaluate a biopsy using a subjective rubric catleel Gleason scoring
system which gives an overall summary of progresaind aggressiveness
of the cancer. A cancer’'s grade is based on cosgarof the prostate
tissue as seen under a microscope to a discretelmdcture. The scale
runs from 1 to 5, where 1 represents cells thavarg nearly normal, and 5
represents cells that do not resemble native-nocei. Two grades of the
most prevalent tissue structures are summed taecieasleason score
between 2 and 10. The more advanced the candéeibjgher its Gleason
score[48, 491 The relation between Gleason score and risk ofaradeath
shown in (Table 1.1).
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Table 1.1 Gleason score at diagnosis in prostateecgatients of ages 55-74 years [21,

50].
Gleason score | % Risk of cancer death | % Cancer-specific mortality
2-4 4-7 8
5 6-11 14
6 18-30 44
7 42-70 76
8-10 60-87 93

1.2.2.2.1 Digital rectal examination (DRE)

Most prostate cancers are located irptrgoheral zone (Figure 1.2)
of the prostate and may be detected by DRE wherdhgne is about 0.2
ml or larger. In about 18% of all patients, prosteancer is detected by a
suspect DRE aloneirrespective of the PSA leveA suspect DRE in
patients with a PSA level of up to 2 ng / ml hgsoaitive predictive value
of 5-30% A suspect DRE is a strong indication for prostatgsy as it is
predictive for more aggressive (Gleason seateprostate cancesi].

Seminal vesicle

Vas deferens

Peripheral AT T Ejaculatory
zone ducts

Central
Zone

Transitional

zone .
Prostatic urethra

Membranous urethra

Figure 1.2 Prostate gland zones [52]
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1.2.2.3 Treatment of prostate cancer

Hormone therapy is the cornerstone of treatment nfi@n with
metastatic prostate cancer. At first, prostate eamells need the male
hormone testosterone in order to grow. In almésihan with metastatic
prostate cancer, treatments to reduce testostérosls are helpful but they
are not cures. Testosterone levels can be loweyesltgical removal of
both testes (bilateral orchiectomies) or treatmsith medicines termed
gonadotropin-releasing hormone (GnRH) agonists. Admes of some of
these GnRH drugs are leuprolide (Lupron®, Eligard®adur®) or
goserelin (Zoladex®). In some cases, men who h#d testes removed or
are receiving a GnRH agonist are also treated antirandrogens such as
bicalutamide (Casodex®) or flutamide (Eulexingy].

Chemotherapy may provide extra help innnwith metastatic
prostate cancer that has grown despite hormoneapherDocetaxel
(Taxotere®) and mitoxantrone (Novantrone®) are thest commonly
used chemotherapy drugs for prostate cancer. Becaiupotential side-
effects, chemotherapy may not be suitable forfathese mens4].

Along with hormone and chemotherapy treaits for prostate
cancer, there are other therapies designed todrgatevent the problems
that are due to spread of prostate cancer to |3ene

External Beam Radiation Therapy (simiathat used to treat early
stage prostate cancer) can be aimed at sites nfupd&ione metastasis.
External beam radiation relieves pain in the mgjoof men and is most
useful for treatment of one or two sites of pas).

Radiopharmaceuticals are drugs givenntriavenous infusion (1V),
such as strontium-89 (Metastron®) or samarium-133adramet®). These
drugs target radiation to bone metastasis. Thagveelpain in most men.
Because radiopharmaceuticals travel throughouskieéeton, this therapy
may be most helpful for men with a number of pdiblone metastasis.

10
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Bisphosphonates are classes of drugskdéegs bone from breaking
down or becoming resorbed. Zoledronic acid (Zomgta® a
bisphosphonate given by intravenous infusion. diuces the risk of bone
complications, including pain and fractures, in na@tih metastatic prostate
cancel56.

Surgery may be needed to treat bone fractures wwaligve pressure
on the spinal cord by bone metastésis

Pain medicationare important parts of care for most men with
metastatic prostate cancer. They are used in catim with other

treatments for prostate can¢gs].
1.2.2.4 Risk factors of prostate cancer

Don't yet completely understand the causes of agt®stancef18],
but researchers have found several factors thahtnaigange the risk of
getting prostate cancer. Age is one of the riskofacof prostate cancer
which increase with the age. More than 90% of megrbsed with
prostate cancer are older than 50 years. Famitgrigismen with a brother
or father with prostate cancer has a two-fold askleveloping the disease.
Those with both an affected brother and father lesawveight-fold increased
risk [58]. Race, black men are at the greatest risk dugyématic facto[s9],
African-American men have a higher risk for prostaancer than men of
other race$60]. Diet, a high intake of animal or saturated fatr@ases the
risk [60]. Occupation, people who are regularly exposedéochemicals
(dimethyl acryl nitrate, and metal of cadmium) s@shmetal increase the
rate of prostate cancer. Lack of exercise may as&dhe risk in those who
eat a high fat diet. Obesity, alcohols abuse agdrette smoking may also
be risk factor$e61].

1.2.3 Staging of prostate cancer

Clinical stage refers to the extent or severityagbatient’s cancer.

Staging is important, because it helps doctor pbatient treatment,
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estimate prognosis, and identify suitable clinicells for specific patients
(Figure 1.3).

Stage IA

Figure 1.3 Stages of prostate can&tage IA; Tumor incidental histological

finding in 5% or less of tissue resedfél stage I1A; Tumor confined within the
prostate, stage IIB; Tumor extends through thetptimscapsule, stage Ill; Tumor in

Regional lymph nodes, stage IV; Tumor is Distantassi®>!.
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1.2.3.1 L ocalized stage

Localized cancer mean, the cancer cell is stayhéncellular tissue
and not metastasis into surrounding tissues ofratgans. The first level
iIs the assessment of local tumor stage, where ttenation between
intracapsular (T1-T2) and extraprostatic (T3-T4yedise has the most
profound impact on treatment decisideg]. Digital rectal exam (DRE)
often underestimates the tumor extension; a pestinrelation between
DRE and pathological tumor stage was found in aefethhan 50% of
localized case4].

Between 1967 and 1975, the Veterans Ahtnation Cooperative
Urological Research Group randomized 142 patieffectad by clinical
localized prostate cancer in Eurdpsg).

Between 1989 and 1999, the Scandinaviastéte Cancer Group
Study Number 4 (SPCG-4) randomized 695 patients ghhical stage T1-
T2 (localized prostate cancer) in Europe. This wtbeégan after PSA
screening was introduced into clinical practi6é€]. In recent years, there
has been renewed interest in surgery for locallyaaded prostate cancer,
and several retrospective case series have bedishmtb Although still
controversial, it is increasingly evident that samghas a place in treating
locally advanced diseaf&y, 68}

The Tumor Node Metastasis (TNM) stagiygtam is one of the
most commonly used staging system. This systerasedon the size and
extent of primary tumor (T), presence of distantas&sis (M), and extent
of spread to regional lymph nodes (p]. The 2009 Tumor Node

Metastasis (TNM) classification for prostate canseshown in (Table 1.2).

13



Chapter one Literatures Review

Table 1.2Tumor Node Metastasis (TNM) staging system of @testancer [70]
T - Primary tumor

TX Primary tumor cannot be assessed
TO No evidence of primary tumor
T1 Clinically inapparent tumor not palfiee or visible by imaging

Tla  Tumor incidental histological findim 5% or less of tissue resected
T1b  Tumor incidental histological findiim more than 5% of tissue resected
Tlc  Tumor identified by needle biopsy(decause of elevated prostate-
Specific antigen [PSA] level)
T2 Tumor confined within the prostate
T2a Tumor involves one half of one |lavdess
T2b  Tumor involves more than half of dolee, but not both lobes
T2c  Tumor involves both lobes
T3 Tumor extends through the prostedigsulé
T3a Extracapsular extension (unilaterddilateral) including microscopic
bladder neck involvement
T3b Tumor invades seminal vesicle(s)
T4 Tumor is fixed or invades adjacegnicures other than seminal vesicles:
external sphincter, rectum, levahuscles, and/or pelvic wall
N - Regional lymph nodes?

NX Regional lymph nodes cannot be assesse
NO No regional lymph node metastasis
N1 Regional lymph node metastasis

M - Distant metastasis’

MX Distant metastasis cannot be assessed
MO No distant metastasis
M1 Distant metastasis

Mla Non-regional lymph node(s)
M1b Bone(s)
Mlc Other site(s)

1-Tumour found in one or both lobes by needle biopsy,not palpable or visible by imaging,
is classified as T1@- Invasion into the prostatic apex, or into (but beiyond) the prostate
capsule, is not classified as pT3, but as pF2Metastasis no larger than 0.2 cm can be
designated pN1 mé- When more than one site of metastasis is predemtmiost advanced
category should be used.
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1.2.3.2 M etastasis stage

Bone is the most common site of tumor metastasiamtef71]. The
incidence of bone metastasis is particular comnmobreast and prostate
cancer patients, and arises when the primary tuneastasis to the bone
causing a lesion where high bone remodeling ocaiossequently
destroying the bone structure. The most devastatorggequence is that
once cancer has metastasized to bone it is in@ il

In advanced cancer, more than half thepa with bone metastasis
develop some form of skeletal complication suclsegere pain, fracture,
spinal cord compression, marrow failure, or hyplesmia. Moreover,
more than 70 % of all patients are diagnosed betvé®eand 80 years of
age, making adaptation in bone structure an impbrééement in the
pathophysiology of bony complicatior33]. Bone metastasis occurs in
more than 50% of patients with advanced cancendee2, 74]

Patients who have only nodal metastasgsetvic and axial bone
metastasis have been classified as having mininsglage, compared to
those with visceral metastasis or appendicular Inogiastasig§rs).
1.2.3.3 Therelation between bone and prostate cancer

Bone formation and resorption play a kel in maintaining bone
mass volume and bone quality. Bone mineral contntdensity is
increased by bone formation process regulated kgobksts, and
decreased by bone resorption process regulatedtepadasts. These two
different cell activities are coupled and baland®dcross-talk between
these two cellular processes in normal conditj@6is

Sixty five to 75 percent of patients wativanced prostate cancer can
eventually develop bone metastasis throughout dliese of their disease,
in this process, cancer cells travel from the pryrtamor to bone tissue,
where they settle and grow. The growing cancesaglaken and destroy

the bone around the tumor and can result in a nunabeserious
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complications called skeletal-related events (SR&bjch are associated
with increased pain, illness and deft]. Bone metastasis from prostate
cancer occurs when prostate cancer cells leavprtbstate and enter the
bloodstream (Figure 1.4). Then they lodge in theebwhere they start to
grow and form a secondary cancer within the bomés fhay occur at just
one site or it may occur at many site® one or many bones might be
involved. This process of metastasis usually takésw years to develop
[78]. Bone metastasis from prostate cancer and theeased risk of

skeletal-related events remains an important @lrpcoblem[77].

" Normal Tissue with Cancer forms
i i cancer ce
':ﬂﬂ tissue

Bone Cancer cells leave Cancer cells enter
metastasis blood vessel at the bone  blood vessel

Figure 1.4Cancer cells are carried from the prostate to tmelvia blood vessels [7.8]

The use of bone turnover markers variesity across the UK, in
terms of both the test used and the frequencysaihgasurement. Several
factors will need to be considered when choosiegdtbne turnover marker
to be used, not least the availability of the asseyhods. Bone turnover
markers have a number of potential uses, includimgdicting bone loss,
identifying people at risk of primary or secondaogteoporosis and

fracture, predicting treatment response prior tommencement,
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monitoring the response to osteoporosis treatmedentifying non-
responders, which will include those not adheringhwosteoporosis
treatment (including patients not taking the metilbcaor not following the
instructions for administration), identifying ovesuppression of bone
turnover in patient on long-term osteoporosis thgrand monitoring of
people who have been on long-term treatment, owshsigns of over
suppression, and are taking a ‘treatment hol{day30]
1.2.4 Parameter s under study

A limited amount of information is avdla on markers assessed in
prostate cancer patients stratified by lymph nodsastasis. Part of the
authors group has previously investigated PSA coetpéo a number of
bone markers in which they found the same pat@mrPSA[81]. However,
they reported that total alkaline phosphatase (PAlas significantly
elevated in patients with localized disease andymph node positive
patients, which was not observed in the presenvrtolihe reason for this
discrepancy is unclear. To further elucidate tHe ab T-ALP, a study with
a higher number of patients should be performedotidgr group
additionally investigated the ability of a formationarker to diagnose and
predict metastatic spread in prostate cancer gatigmatified by lymph
node and bone metastasis compared to nine othemserarkers. They
showed that bone formation markers, a bone resorpharker and two
osteoclastogenesis markers were elevated in patrgtit bone metastasis
of which the osteoclastogenesis marker had the disstiminating power
[82].
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1.2.4.1 Prostate specific antigen (PSA)

PSA was first described in 192@fhd purified in 1979 in seminal
plasma and the prostate. It is a single chain gisatein with a molecular
weight of about 34 KD4g83]. PSA consists of 237 amino acids and 4
carbohydrates side chaifgg], high levels of PSA are found in the seminal
fluid, a very little PSA is found in the circulatiof healthy men in addition
to prostate, PSA is also produced primarily by épéhelial cells of the
prostate glangBs].

Prostate specific antigen (PSA) is the optimal tumwarker for
prostate cancer, would be effective for early deta¢ staging and
monitoring patients after definitive treatment, fRBA as a tumor marker
would have a high sensitivity, specificity and pies predictive value for
distinguishing men with BPH from men with prostassmcerse].

The measurement of PSA level has revmtized the diagnosis of
prostate canceB7, 88] PSA is a kallikrein-like serine protease produced
almost exclusively by the epithelial cells of theogiate. For practical
purposes, it is organ-specific but not cancer-$geclrhus, serum levels
may be elevated in the presence of benign prostgpertrophy, prostatitis
and other non-malignant conditions. The level oARS an independent
variable is a better predictor of prostate cankan tsuspicious findings on
digital rectal exam (DRE) or trans rectal ultraspraphy (TRUS)
[89]. There are many different commercial test kitsrfagasuring PSA, but
no commonly agreed international standard exjstg. PSA also has
numerous potential clinical applications in bredistease as a predictive
indicator for prognosisdiagnosis, and response to treatnjet]t
1.2.4.1.1 Limitation of PSA

Detection does not always mean savingsliEven though the PSA
test can detect small tumors, finding a small tuloes not necessarily

reduce a man chance of dying from prostate carfe®A testing may
18



Chapter one Literatures Review

identify very slow-growing tumors that are unlikety threaten a man life.
Also, PSA testing may not help a man with a fastagng or aggressive
cancer that has already spread to other parts obbdy before being
detected92].

False positive test results (also calldse positives) occur when the
PSA level is elevated but no cancer is actuallg@ne False positives may
lead to additional medical procedures that haveerg@l risks and
significant financial costs and can create anxfetythe patient and his
family. Most men with an elevated PSA test turn oot to have cancer;
only some percent of men who have a biopsy dudetcated PSA levels
actually have prostate canges).

False negative test results occur wherP8A level is in the normal
range even though prostate cancer is actually prelgdst prostate cancers
are slow-growing and may exist for decades befoey tire large enough
to cause symptoms. Subsequent PSA tests may iedaicptoblem before
the disease progresses significafahy.
1.2.4.2 Deoxypyridinoline (DPD)

Deoxypyridinoline is a hydroxypyridinium cross-linfEigure 1.5),
which is formed during the extracellular maturatiohfibrillar collagen
and is released during mature collagen degradakteasured values of
DPD are not affected by the degradation of collagéer being newly
synthesized, and are not influenced by meals, ahds tthe
deoxypyridinoline is a highly specific for bonestige. In urine, DPD is
present as a free form (about 40 %) and a pepbdé-form (about 60 %)
[95]. Free forms can be detected by direct immunoas&#3® is found in

bone and dentin onlge].
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Figure 1.5Deoxypyridinoline structure’s [97]

Collagen is a triple helical structurattltontributes to the strength
and integrity of the bony matrix. Degradation proguof collagen are
excreted in the urine and are not reused in callagynthesis. Recent
evidence suggests that urinary excretion of thesesdinks is not affected
by dietary habits. Therefore, analysis of collagegtabolites in urine has
been used to monitor bone collagen metabolism ipsiplogical and
pathological conditions. There was studied whichnfb that patients with
bone metastasis had significantly higher mean curaons of urinary
DPD than those of cancer patients without cliniealdence of bone
involvement. These results were demonstrated tiaany DPD may be a
clinical marker of bone metastasis in prostate eanldPD is an analogue
of pyridinoline and has a greater specificity fonk than pyridinolingasg.

Excretion of deoxypyridinoline is expredsas ratio to creatinine
excretion (Deoxypyridinoline/Creatinine), creati@irs a correction factor.
Urine deoxypyridinoline is detected by high-perfamie liquid
chromatography or competitive enzyme-linked immuambent assay
(ELISA). Increases of between two and three tinfes upper limits of
normal have been reported in people with osteommroprimary
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hyperparathyroidism,  Osteomalacia, thyrotoxicosisnd a several
inflammatory conditions, though the biggest incesadour or more times
upper limit of normal) are seen in immobilizatidPaget’s disease of bone
and metastatic cancer. A decrease in the pretreatvadue of > 30% has
been considered indicative of a good responseteéoperosigo9].

Bone formation markers are substancegctlyr or indirectly
produced by osteoblasts at each stage of osteahiféetentiation. They
reflect various aspects of osteoblast function laogke formation, and most
are measured in the blood. One of these markeatkadine phosphatase
(ALP) [76].
1.2.4.3 Alkaline phosphatase (AL P)

Alkaline Phosphatases are a group of mezyfound primarily in the
liver (isoenzyme ALP-1) and bone (isoenzyme ALP-Bhere are also
small amounts produced by cells lining the intestifisoenzyme ALP-3),
the placenta, and the kidney (in the proximal cdumenl tubules). The
measured in the blood was the total amount of imlkaphosphatases
released from these tissues into the blood. As e implies, this
enzyme works best at an alkaline pH (a pH of 168Y #us the enzyme
itself is inactive in the bloo¢L00]. Alkaline phosphatases act by splitting
off phosphorus (an acidic mineral) creating an laltkapH. In addition, an
elevated serum alkaline phosphatase can be duspit growth of bone
since it is produced by bone-forming cells calletieoblasts. One would
expect that growing children have higher levelsithdl-grown adults. The
relationship of alkalinity to bone development veauts further discussion
because it plays a major role in the preventionrandrsal of osteoporosis,
just as calcium builds up around faucets, so isiwal laid down into bone.
The reason of calcium deposits on faucet is becthesevater is alkaline
and calcium comes out of solution and crystallizas an alkaline
environmen{100].
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The optimal range for alkaline phosphatakepends on age. A
growing adolescent will have a much higher alkalph®sphatase than a
full grown adult because his/her osteoblasts aysdadown bone very
rapidly. For an adult, 50-75 mg/dl is consideredasonable optimal range.
An increased serum alkaline phosphatase may béodinrealing fractures,
rapid bone growth such as after a fracture, bomeeara like osteogenic
sarcoma, Osteomalacia, and Paget's digeage Approximately 40-50 %
of the total alkaline phosphatase (T-ALP) actiwtgs arising from the
bone as a result of osteoblast actiyity].

Total-ALP has been the most often usedkerafor detecting
increased bone formation in metastatic prostatecaranbeing highly
elevated as they mainly develop sclerotic bon@fe$i02].

Levels of the bone marker total alkalptesphatase (T-ALP) were
high in patients with metastatic disease, indieatof the presence of
skeletal metastasis), prostate cancer, increased levels of T-ALP amkeb
specific alkaline phosphatase (B-ALP) appear tcsigaificant predictors
of early mortality and have been associated withgmssion of skeletal
metastasefd03].
1.2.4.4 Calcium and phosphate

Bone turnover is the process of resomptamlowed by replacement
by new bone with little change in shape, and ituogcthroughout a
person’s life. Osteoclasts break down bone (boserption), releasing the
minerals, resulting in a transfer of calcium frownb fluid to the blood.
The osteoclast attaches to the osteon (layers ofpact bone tissue
surrounding a central canal), and secretes colésgeand other enzymes
[104]. Calcium (comprises over 40% of bone mass), magme$hosphate
and products of collagen are released into theaeellular fluid as the
osteoclasts tunnel into the mineralized bone. éists are mature bone
cells responsible for bone formation and ossifaratiThey produce the
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organic portion of the matrix of bone tissue, ogteavhich is composed
mainly of type | collagen, and are responsible rfuneralization of the

osteoid matrix. Ossification fixes circulating dalm in its mineral form,

removing it from the bloodstream. Repeated stregsh(as weight-bearing
exercise or bone healing) results in the bone énoig at the points of high
stresg104].

Phosphate is an essential mineral theggaired by every cell in the
body for normal function. Approximately 85% of thedy's phosphate is
found in bones and teeth, and it's a major stratwosmponent of bone in
the form of a calcium-phosphate salt that calledrbyyapatite. The most
serious adverse effect of abnormally elevated bliea@ls of phosphate
(hyperphosphatemia) is calcification of non-skdletissue. Calcium-
phosphate deposition can lead to organ damagegiabpd&idney damage,
because the kidneys are very efficient at elimngagxcess phosphate from
the circulation(105].

Remodelling in adults repairs micro-damage to bame plays a role
in the regulation of calcium homeostasis. An imbaé in the bone
remodelling processes in adults is thought to irhpacbone strength as a
result of reductions in bone volume and mineralmgtloss of trabecular,
deterioration of trabecular connectivity, and tlenfation of resorption
cavities and trabecular perforatiofi®6, 107] Therefore, an increase in
bone turnover where resorption exceeds formationoisonly inversely
correlated with bone mineral density (BMD), but malgo alter bone
architecture and porosity, increasing the riskratture beyond that due to
reduced BMD, and can therefore be an independedigtor of fracture

risk [106, 108]
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1.3 Theaimsof study

1- Investigating of the role of deoxypyridinolinBRD) as a biochemical
marker of bone metastasis in prostate cancer pstien

2- Explaining the relationship between DPD and otlessociated
parameters (total-alkaline phosphatase, serum phatspand serum
calcium) in patients with prostate cancer.

3- Clarifying the stage of prostate cancer, whethercancer is reached the
bone or not.

4- Explaining if the chemotherapy drug is useful tieatment of prostate
cancer by measuring PSA, DPD, T-ALPCand P@.
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2. Materials and Methods

2.1 Materials
2.1.1 Chemicals and kits

The chemicals and kits are summarized in table 2.1
Table 2.1 Chemicals and kits

No. Material Company

1. | Prostate specific antigen, ($3-8-2 Shiba, Minato-Ku,
AIA-PACK PSAIl), TOSOH assayTokyo 105-8623, Japan.

2. | Human Deoxypyridinoline (DPD) CSB-E08399h CUSABIO,
ELISA Kkit. China.

3. | Creatinine manual kit. Randox laboratories leait
BT29 4QY, United Kingdom.

4. | Calcium manual Kit. Human, Max-Planck-Ring
21.65205 Wiesbaden,
Germany.

5. | Phosphate manual kit. Spinreact 7 E-17176 Sant

Estevede bas (Gl), Spain.

6. | Alkaline phosphatase strips. Roche diagnostics GmbH,
Sandhofer, Strasse 116 PD-

68305, Mannheim, Germany
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2.1.2 Apparatus and Equipment

The apparatus and equipment are summarized in2&ble
Table 2.2 Apparatus and Equipment

No. Instrument Company

1. | Enzyme-linked immunosorbenBio Tek Instruments 217337,
Assays (ELISA) U.S.A.

2. | TOSOH AIA-360 SystemAlA-360, 13180408, Japan.
Analyzer

3. | Reflotron Plus Roche diagnostics GmbH 5072
821 Mannheim, Germany.

4. | UV-VIS Spectrophotometer APLE PD-303 UV, Japan.

5. | Centrifuge Hettich EBA 20, Germany.
6. | Water bath Techne junior TE-8J, England.
7. | Deep freeze ARCTICO 4612033, Europear

Union, Denmark.

2.1.3 Patients and controls

This study included fifty patients witlhogtate tumor; those patients
were enrolled from AL-Hussein Teaching HospitaKefrbala in the period
from October 2013 to April 2014, whose age rangas/een (50-80) years.
Blood samples of those patients were obtained thariollowing sources:

Forty samples were taken from oncology, uwliagnosed as prostate
cancer by the histopathological examination, amds@mples were taken
from urology unit, diagnosed as prostate hyperaldsi elevated serum
PSA levels.
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The Control group was consisted of 30lthgasubjects who were
free from signs and symptoms of cancer, and whgges aere identical
with the age of patients.

A questionnaire was designed to obta@itiiormation of prostate
cancer patients and control subjects. It contathedname, age, weight,
height, smoking, type of treatment, and family dwigtof cancer, especially
the prostate cancer.

2.1.4 Collection of samples

Five milliliters of venous blood were drawn frometipatients and
the control group in the early morning after anroyght fasting to measure
PSA, total-alkaline phosphatase (T-ALP), -calciummd aphosphate
concentrations. In addition, 5 ml of urine specisaere drawn to measure
creatinine and DPD concentrations.

Disposable cups were used in the collactf urine specimens,
while disposable syringes and needles were usetidazollection of blood
specimens. Thielood and urine samples were centrifuged at 300 x5
minute. A serum of blood and the urine samples uagken from its tubes

and put to freeze at - PC until the analysis.
2.2 Methods

2.2.1 Determination of prostate specific antigen $A)

PSA was determined by immuno enzymomedssay system, by
using TOSOH ST AIA-PACK PSA (Shiba, Japan).

® Principle of assay

This assay is a two-site immuno enzymomeissay which was
performed entirely in the assay test cups. PSAentei the test sample
was bound with monoclonal antibody immobilized omagnetic solid

phase and enzyme-labeled monoclonal antibody intéisé cups. The
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magnetic beads were washed to remove unbound erapeled
monoclonal antibody and then were incubated withfl@orogenic
substrate.4-methylumbelliferyl phosphate. The anmainenzyme-labeled
monoclonal antibody that binds to the beads wasctyr proportional to
the PSA concentration in the test sampdo].

® Reagents and materials provided

Materials provided and reagents werga@st x 20 test cups. Plastic
test cups containing lyophilized twelve magnetiadse coated with anti-
PSA mouse monoclonal antibody and 1Q0 of anti-PSA mouse
monoclonal antibody conjugated to bovine alkalineogphatase with
sodium azide as a preservative, ST AIA (Analyticainune assay)-PACK
PSAIll, calibrator set, sample diluting solution, sulistraetll (reagentll,
reconstituent Il), wash concentrate, diluent concentrate, detector

standardization test cup, sample treatment cup.
® Preparation of reagents

All reagents were brought to room tempegr (18-25°C) before
preparation of reagents for 30 minute.

1. The entire contents of the substrate reconstitu¢100 ml) were added
to the lyophilized substrate reagéntaind were mixed until to dissolve
the solid material.

2.The entire contents of wash concentrate (100 w#ye added to
approximately 2.0 L of clinical laboratory reagerdter, mixed well, and
the final volume was adjusted to 2.5 L.

3. The diluent concentrate (100 ml) was added fra¢pmately 4.0 L of
clinical laboratory reagent water, mixed well, ahé final volume was
adjusted to 5.0 L.
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® Procedure

The calibration curve for the ST analytical immuassay (AlA) -
PACK PSA Il was stable for up 90 days. Calibration stabilityasw
monitored by quality control performance and wapetheled on proper
reagent handling and TOSOH AIA System maintenamoerding to the
manufacturer's instruction. The ST AIA-PACK P3Acalibrator set was
provided and ready for used. The samples were rdeted as the
following steps:

1. All samples were put in place of samples oniriseument appropriately
in the TOSOH AIA system analyzer.

2. The results were read after about 20 minutes imycroplate reader.

3. Some of specimen prostate specific antigen curetens were found
greater than the upper limit of the assay rang8 (I/ml). Therefore, it
were diluted with the ST AIA-PACK PSAsample diluting solution and
reassayed according to the assay procedure (dhlédictor was entered

into the software of TOSOH system).

® Calculations

The TOSOH analytical immune assay (AlAjstem analyzer
performed all samples and reagent handling opasat@automatically. The
TOSOH AIA system analyzer read the rate of fluoeese produced by the
reaction and automatically converts the rate tostate specific antigen

concentration in ng/ml.
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2.2.2 Determination of urine deoxypyridinoline (DPD

Urine deoxypyridinoline (DPD) was detened by enzyme-linked
immunosorbent assay (ELISA) system, by using huDBD ELISA kit
(CUSABIO, China).

® Principle of assay

This assay employed the quantitative sandwich epzym
immunoassay technique. Antibody specific for DP[ leen pre-coated
onto a microplate. Standards and samples weret@ipbgito the wells and
any DPD present was bound by the immobilized adifbéfter removing
any unbound substances, a biotin-conjugated antilspecific for DPD
was added to the wells. After washing, avidin cgajed Horseradish
peroxidase (HRP) was added to the wells. Folloveivgash to remove any
unbound avidin-enzyme reagent, a substrate solutias added to the
wells and color developed in proportion to the amaf DPD bound in the
initial step. The color development was stopped #adintensity of the

color was measurgd10].

® Reagents and materials provided

The materials provided and reagents were: Assag [l x 8 coated
microwells), standard (freeze dried) (2), biotirtaody (100 x
concentrate), HRP-avidin (100 x concentrate), biamtibody diluent,
HRP-avidin diluent, sample diluent, wash buffer &6oncentrate), TMB
substrate, stop solution, adhesive strip (for 98isiv¢4), and instruction

manual.
® Preparation of reagents

All reagents were brought to room tempera (18-25°C) for 30

minute before used.
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1. Biotin-antibody was taken and centrifuged the \b&fore opening.

(Biotin-antibody requires a 100-fold dilution. A ggested 100-fold
dilution was 10ul of biotin-antibody + 990ul of biotin-antibody
diluent).

2. HRP-avidin was taken and centrifuged the vial beefguening.

(HRP-avidin requires a 100-fold dilution. A sugtges100-fold dilution
was 10ul of HRP-avidin + 99Qul of HRP-avidin diluent).

3. Wash buffer was taken and used when the crystdsférmed in the

concentrate, warmed up to room temperature andchgeatly until the
crystals had completely dissolved. (diluted 20 nfl veash buffer
concentrate (25 x) into deionized or distilled wdf@.W) to preparation
500 ml of wash buffer (1 x).

. Standard was taken and centrifuged at 4000 rprrfon. (reconstituted

the standard with 1 ml of sample diluent. This retdution produced a
stock solution of 100 ng /ml. The standard was ohitceensure complete
reconstitution and allowed the standard to sitaaninimum of 15min

with gentle agitation prior to making dilutions.

® Procedure

1.

All reagents were prepared, worked standaraksamples as directed in

the previous sections.

. The assay layout sheet was referred to in doddetermine the number

of wells to be used and were put any remainingsiaestid the desiccant
back into the pouch and sealed the Ziploc, unuselts were stored at
40°C.

. 100ul of standard and sample was added per well, anered with the

adhesive strip provided, then incubated foroRrk at 37°C. A plate

layout was provided to record standards and sanaglkesyed.

31



Chapter two Materials and Methods

4. The liquid of each well was removed (without tas

5. 100ul of biotin-antibody was added to each well, thewered with a
new adhesive strip, then incubated for 1 hour7&tG (biotin-antibody
may be appear cloudy, warmed up to room temperadnd mixed
gently until solution appeared uniform.

6. Each well was aspirated and washed. The prosassrepeated two
times for a total of three washes. Each well wash&d by filling with
wash buffer (200ul) using autowasher, and leaving to stand for 2
minutes. The completed removal of liquid at ea@p svas essential to
good performance. After the last wash, any remginwash buffer was
removed by aspirating or decanting. The plate wasrted and blotted
against clean paper towels.

7. 100ul of HRP-avidin was added to each well, which wasered the
microtiter plate with a new adhesive strip, ancdubvetted for 1 hour at 37
°C.

8. The aspiration / wash process were repeatdd/étimes as in step 6.

9. 90ul of TMB substrate was added to each well, thenated for 15-30
minat 37°C, and protected from light.

10. 50ul of stop solution was added to each well, andlg¢ap the plate

to ensure through mixing.
11. The optical density of each well was determweétin 5 minutes by

a microplate reader and was set to 450-630 nm
® Calculations

The concentration of DPD was calculated automdyidst taken the
average for duplicate reading to each standardsangple and subtracted

the average zero standard optical density.
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A standard curve was created by reduttieglata by using computer
software capable of generation a four parametestiog(4-PL) curve-fit
automatically. As an alternative, a standard cumas constructed by
plotting the mean absorbance for each standardherx4axis against the
concentration on the y-axis and a best fit curve diaw through the point

on the graph.
2.2.3 Determination of urine creatinine concentratbon

Creatinine in urine was determined bycspghotometric method,

by using randox kit (United Kingdom).
® Principle of assay

Creatinine in alkaline solution reacts with picicid to form a
colored complex (Figure 2.1). The amount of the plex formed was

directly proportional to the creatinine concentrafit11] such as following

equation.
NH O OH
)L Iil+ “+
= ~
HBCH'“N NH O Basic
\_( + -
\ Media
o) +
o"N*
Creatinine Picric acid

Yellow-red complex

Figure 2.1 Equation of urine creatinine determomafil12].

® Solutions

Standard, Picric acid is called Reageat (Rla), and sodium
hydroxide is called Reagent 1b (R1b) as reagemiged.

33



Chapter two Materials and Methods

® Preparation of working reagent

Equal volumes of solution R1a + R1b were mixedb{stdor 3 days
at 15-25°C).

® Procedure

1. The reagents, samples, and photometer were litrtm@7°C.

2. 1000ul of working reagent was added in a test tube.

3. 100ul of urine sample was added.

4. Standard solution was prepared by mixed 1000f working reagent
with 100ul of standard in test tube.

5.The mixture was mixed and incubated for 30 misutd room
temperature.

6. The absorbance was recorded at 490-510 nm3ffteeconds (Al) and
after 90 seconds (A2).

® Calculations

AA sample
AA standard

ol
x standard (conc. ( )x 0.05 = mmol/l

AA = A2 — Al
Al = absorbance at 30 sec.
A2 = absorbance at 90 sec.
0.05 = Sample dilution factor.
2.2.4 Determination of serum alkaline phosphataseA\{LP)
Serum alkaline phosphatase was determiyespectrophotometric

method, by using alkaline phosphatase strips (MainmhGermany).
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® Principle of assay

After the application to the test strip, the samfilevs into the
reaction zone, in the case of blood after separatidhe erythrocytes from
the plasma. ALP hydrolyzes O-cresolphthalein phasphto O-
cresolphthalein and transfers the phosphate gimtpet acceptor molecule
methylglucamine. The colored hydrolysis product r@solphthalein
produced per unit of time under alkaline conditiensglirectly proportional

to alkaline phosphatase activity.

Alkaline
O- Cresolphthalein + methylglucamir ey (©O- Cresolphthalein + methylglucamine phasph

phosnhatase;e

Dye formation is determined kinetically3¥ °C as a measure of the
enzyme activity of ALP. The result is displayedeafapproximately 135
seconds in U/L opkat/L [113].

® Procedure

Required additional materials (not supplied): Reflo pipette and
pipette tips or micro pipette, controls, usual l&bory equipment for
collecting blood.

1. The instrument (Reflotron plus) was switched on.
2. A test strip was removed from the container when display shows
(Ready).

3. 50pul of serum sample was put on a test strip and ensideflotron.

® Calculations

The result was recorded after oneuteinn auto screen of reflotron

system to each strip.
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2.2.5 Determination of serum calcium
Calcium was determined by spectrophotametrethod, by using

human kit (Germany).
® Principle of assay

Calcium ions react with O-cresolphthaleomplexone in
an alkaline medium to form a purple colored compl&ke
absorbance of this complex is proportional to thedciam

concentration in the samptas4] as in the following.

0 0

™
/A\ \
N OH - 24
\ OH N 8, Ca
O/ (o] \7/./
OH (0]
(@] OH
CH:3 Alkaline cH
—_—
Media 3
H3C

N

Calcium ions
HiC

o) l
o
2ca®’  + O
OH

OH N
0 O
0
X O< >
OH HO - -
0 O
O-Cresolphthalein-complexon 2

O-Cresolphthalein-calcium

Purple complex

® Reagents

1. Buffer solution (BUF).

2. Color reagent (RGT) consisted of. (8-Hydroxyalime, O-
cresolphthalein-complexone, and hydrochloric acid).

3. Standard (STD) consisted of: (Calci(lln8 mg/dl, and sodium azide).
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® Preparation of working reagent

Equal volumes of RGT and BUF were add#d test tube then,
mixed and allowed to stand for 30 minutes at roemgderature before

used.
® Procedure

1. All reagents, samples, and photometer were Itaog37°C.

2. 1000ul of working reagent was added in a test tube.

3. 20ul of serum sample was added to this test tube.

4. Standard solution was prepared by mixed 1000f working reagent
with 20 ul of standard in test tube.

5. The mixture was mixed and inserted into the @meter (Start
stopwatch).

6. The absorbance was measured at 546-570 nm pfes@Asampld and
standard AAstandard against the reagent blank (10@0 of working

reagent) within 5 to 30 minutes.

® Calculations

AA sample
AA standard

x 8 x standard conc.= mg/dl

AA = A2 — Al
Al = absorbance at 5 min.
A2 = absorbance at 30 min.
8 = calcium aqueous primary standard 8 mg/dl.
2.2.6 Determination of serum phosphate
Phosphate was determined by spectropletamethod, by using

spinreact kit (Spain).
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® Principle of assay

Inorganic phosphate reacts with molybdicid forming a
phosphomolybdic complex. Its subsequent reductioalkaline medium
originates a blue molybdenum color. The intensityhe color formed is
proportional to the inorganic phosphate concermnath the samplgL15] as

the following equation.

a A
— 12 MD OH Aldkaling

AN AN [QMO C]

- 0 O OH
© 12 4o oM
Phosphate Molybdic acid Phosphomolybdic complex

(Blue-color)
® Reagents

1. Molbdic (R1) consisted of (Molbdate-borate, antphoric acid).

2. Catalyzer (R2) consisted of (1, 2- Phenylenedfiain

3. Phosphate cal. consisted of (phosphate aqueonarp standard 5 mg/
dl).

® Preparation of working reagent

Equal volumes of R1 (molybdic) and R2tgbzer) were mixed
(stability: 10 hours at 2-8C. protected from light).

® Procedure

1. The reagents, samples, and photometer were litram@7°C.
2. 1500ul of working reagent was added in a test tube.

3. 50ul of serum sample was added.
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4. Standard solution was prepared by mixed 1500f working reagent
with 50 ul of standard in test tube.

5. The mixture was mixed and incubated for 30 na@sugt room
temperature.

6. The absorbanc&A sample) andAA standard) were measured at 620-
750 nm of sample against the blank (1p0@f working reagent) within

5 to 30 minutes.

® Calculations

AA sample
AA standard

x 5 x standard conc.= mg/dl

AA = A2 — A1l
Al = absorbance at 5 min.
A2 = absorbance at 30 min.

5 = phosphate aqueous primary standard 5 mg/dl.
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2.2.7 Biostatistical analysis
Statistical Package for Social Sciences (SPSS)ovefi® was used

for statistical analysis. Student t-test and thedr regression analysis were
used to analyze the results. All of the data weqeressed as mean *
standard error (Sd.E). P-valg®).05 was considered significgmi6).
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3. Results and Discussion

3.1 Assessment of prostate specific antigen (PSA)rine
deoxypyridinoline/creatinine (DPD/Creat.), total-akaline
phosphatase (T-ALP), and bone minerals (calcium and

phosphate)

The present study included 50 patients wrbstate tumor and thirty
healthy subjects as a control group. Serum PSALP;AC&*, PO~ and
urine DPD/Creat. were measured.

The results revealed a highly signific@@t0.000) increase in the
concentrations of serum PSA, calcium, phosphatel arine DPD
compared with the control group. In addition, themwes a highly significant
(P<0.01) increase in the activity of serum total-alkal phosphatase (T-
ALP), compared with healthy group (Table 3.1).

Table 3.1 The levels of parameters under studyaitiepts with prostate tumor and
control group.

Patients Control
Parameters n=50 =30 P-value
Meanz+Sd.E Mean+Sd.E
PSA
(ng/mi) 83.67+15.67 2.10+0.141 0.000
DPD
(nmole/mmole Cr.) 269.03+69.08 5.0620.27 0.000
T-ALP 301.34+62.60 85.82+3.62 0.008
(VL)
Ca 9.41+0.09 8.4620.05 0.000
(mg/dl)
PO 4.95£0.176 3.71£0.09 0.000
(mg/dl)

41



Chapter three Results and Discussion

In this study, fifty patients with prosgatumor were clinically
classified into three groups; benign prostate hplasra (B.P.H), localized
prostate cancer (L.P.C), and metastasis prostateecaM.P.C).These
groups were diagnosed by histopathologist usin@$ale score graduated
for each adenocarcinoma specimen (Figure 3.1).r&belts showed that
urinary excretion of deoxypyridinoline (DPD) washgghly significant
(P<0.000) increase in the patients with bone metastasin in those with
B.P.H and those with localized prostate cancer .@),Pwhereas DPD
levels did not show any significant variation between B.Rand L.P.C
groups (Table 3.2).

Figure 3.1 Gleason score of prostate cancer.

Table 3.2 Deoxypyridinoline (DPD) value in thre@gps of prostate tumor patients.

Group No. MeantSd.E

M.P.C o5 510.48+112.22
LP.C 15 5.48+0.35
B.P.H 10 5.92+0.45

*P<0.000: M.P.C versus L.P.C and B.P.H; B.P.H, benign Prostate hyperplasia; L.P.C, localized
prostate cancer; M.P.C, metastasis prostate cancer.
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In addition, the results showed that Bgyxidinoline (DPD) values
in different groups (M.P.C, L.P.C, and B.P.H) ofipats were very greater
in metastasis prostate cancer (M.P.C) group th&eropatient groups
(L.P.C, B.P.H) and control group (Figure 3.1).

600 -
510.48 m M.P.C
. 500 -
g mLP.C
8 400 - B.P.H
)
O g Control
S5 300 -
o L
(=}
E g 200 -
© g
=
g:"o' 100 -
i’ g 5.48 5.92 5.06
S 0 -_— N N
Q I I I 1 1
M.P.C L.P.C B.P.H Control

Figure 3.2 Deoxypyridinoline (DPD) level in patienwith prostate tumor (B.P.H,
L.P.C, M.P.C) and control group.

In this study, the results of other pasters under study which
included PSA, T-ALP, C4, and P@-, showed a highly significant
(P<0.01) increase in the concentration of PSA, in K.Broup, compared
with B.P.H and L.P.C groups. In addition, there vaakighly significant
(P<0.000) increase in the concentrations of*Gad P@ - in M.P.C group,
compared with B.P.H and L.P.C groups (Table 3.3).
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Table 3.3 The level of prostate specific antigeBAPR total alkaline phosphatase (T-

ALP), calcium, and phosphate in three groups otate tumor patients.

B.P.H L.P.C M.P.C
Parameters n=10 n=15 n=25
Mean%Sd.E MeanxSd.E MeanxSd.E
18.37+3.35 62.47+23.04 * &
PSA 115.97+24.64
(ng/ml)
T-ALP 201.7+18.63 204.99+47.81 390.74+114.37
(1u/L)
2 8.80+0.113 9.09+0.12 *
Ca 9.80+0.11
(mg/dl)
== 3.78+0.28 4.06+0.10 *
POa4 5.85+0.18
(mg/dl)
* * 3k

P<0.000: M.P.C versus L.P.C and B.P.H; P<0.01: M.P.C versus B.P.H; B.P.H, benign

prostate hyperplasia; L.P.C, localized prostateegriM.P.C, Metastasis prostate
cancer.

The diagnostic efficiency of any tumor ker is judged by its
specificity and sensitivity[117]. Serum PSA played a dominant role,
because of its highest sensitivity for prostatecioamma compared with
other modalitieg118]. The highly elevation of serum PSA concentrat®n |
due to advanced malignancy in majority of untreatpdostate
adenocarcinoma patients. Serum PSA levels may érilus staging of
prostate carcinoma disedgsey].

The study of Eklundg al. (2009) documented that serum PSA level
greater thari00 ng /ml was found to be the single most importadtaator
of metastatic disease, with a positive predictivdug of 100%;[119].
Furthermore, Leest al. (2000) revealed the PSA was helped to reduce the
number of patients with newly diagnosed prostateceawho require a
bone scan. Patients with a low serum PSA concemtréave only rarely
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been found to harbour detectable skeletal metastdsie correlation
between serum PSA and bone scintigraphy in patievita newly
diagnosed untreated prostate cancer has beenrfurtlestigated120]. The
study of Bruwergt al. (1999) suggested that a staging bone scan may be
superfluous if the serum PSA concentration is ss 20 ng /mL in a
symptomatic patient with well or moderately diffeti@ted tumors. In
contrast, in patients with poorly differentiatedniors and locally advanced
disease, a staging bone scan should be obtairespactive of the serum
PSA valugi21].

During bone turnover, active bone resorpand formation results in
the release of bone-associated proteins, proteignfents, or mineral
components into the blood and urine, which reprsanrich source of
potential biomarkers. In metastatic bone diseds® disruption of normal
bone turnover leads to abnormally high levels @s&é biomarkers. Bone
biomarkers are usually classified as either “resompmarkers such as
DPD” or “formation markers such as T-ALP” dependmg which side of
the process they arige?].

In present study, the high level of deoxypyridineli(DPD) was
expressed as ratio to creatinine excretion. Ineea$ deoxypyridinoline
level between two and three times the upper limftmormal have been
reported in people with osteoporosis, primary hgpeathyroidism,
Osteomalacia, thyrotoxicosis and several inflammyatonditions, though
the biggest increases (four or more times uppat bfmormal) are seen in
immobilization, Paget’'s disease of bone and meiastancer[99]. The
high levels of deoxypyridinoline (DPD) excretionadto increasing of bone
collagen degradation (type | collagen) becausétme resorptiom23]. A
decrease in the pretreatment value of > 30% has tmesidered indicative

of a good response in osteoporgses
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Type | collagen of bone is strengthengdjecific molecular cross-
links that provide rigidity to the bone such asigiyrium, pyridinoline and
DPD (normal excretion of DPD expected 2.3-Thiole DPD / mmole
Creat.), when the collagen broken down during bone psmr, these
collagen cross-links cannot be degraded, therefeased into the blood
and subsequently excreted in urine. Urine level®BD were elevated in
metastatic prostate cancer patients compared tonabastatic oneg24].

Bone is the most common sites of metaspadstate cancer; therefor
reliable methods to detect bone metastasis arereegu2s). There are
several recent reports with well-documented needfbiologic marker to
allow the early detection of metastatic diseasetarfdllow the efficacy of
therapy in patients with hematogenous spread ditat® cancen26). The
study of Savaset al. (2000) revealed that there are many of bone
resorption markers had been studied in prostate larghst cancer
metastasis but the urinary DPD and the collagesseliok associated N-
telopeptide were considered to be the most spemikes126].

Urinary deoxypyridinoline is clearly drsainated between patients
with or without bone metastasis, and patients vaagi successful
endocrine treatment for metastatic prostate canadrsuppressed urinary
DPD levels[127]. Joergeret al. (2012) study's documented the prostate
cancer patients with newly diagnosed of bone masashad higher urinary
DPD levels as compared to patients with localizedtate cancegr27].

The levels of bone resorption markerglisas DPD levels) mainly
reflect the overall skeletal change of bone resmmptwhich can be altered
by various factors besides abnormalities of theclsabdral bone turnover
[128]. In our study, the elevated level of urine DPpatients with prostate
metastasis is similar to the study of Berratial. (2000) who found that
patients with bone metastasis had a highly sigamfidevel of DPD in urine

than in those patients with no bone metastasisithr B.P.H[129]. Other
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study by Aksoygt al. (2001) found that patients with bone metastasis had
highly significant mean concentrations of urinafyDthan those of cancer
patients without clinical evidence of bone invohemty the results
demonstrate that urinary DPD may be a clinical mad bone metastasis

in prostate cancer. DPD is an analogue of pyridmeobnd has a greater
specificity for bone than does pyridinolires].

In present study, the T-ALP level's wésvated in prostate tumor
patients. Total-ALP has been the most often usetkendor detecting
increased bone formation in cases of metastatistae cancer, being
highly elevated as they mainly develop sclerotindtesiong102]. In study
of Xie, et al. (2007) found that ALP was a significant factorpiredicting
overall survival for men with bone metastatic patstcanceri3o]. Jeremy,
et al. (2013) revealed an increased serum alkaline pladaph may be due
to; healing fractures, rapid bone growth such derad fracture, bone
cancers like osteogenic sarcoma, Osteomalacia,Paget's disease. An
elevated serum alkaline phosphatase can be duspitod growth of bone
since it is produced by bone-forming cells calledteoblasts. The
relationship of alkalinity to bone development [@ay major role in the
prevention and reversal of osteoporgsis]. In other study by Colemasst
al. (2014) observed that T-ALP and B-ALP can be used in diagmp
advanced prostate cancer. The prostate canceedelatrease in serum
ALP activity is considered to reflect acceleratexhéd turnover after bone
metastatic prostate canges1]. Bone turnover is the process of resorption
followed by replacement by new bone with little oga in shape, and it
occurs throughout a person’s ljfig1].

However, the results of T-ALP and DPD egmed to be the most
powerful predictor of bone metastasis. This reselbcuses attention on
serum ALP as an important marker of metastaticadise Urinary DPD

may provide a useful marker to supplement ALP aBd& fh evaluating
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bone scan results and the response to hormonalpth@gs2]. In the latter
study, bone scans were taken the gold standarthéodiagnosis of bone
metastasis. Importantly, bone markers were morecifgpetoward
pathological bone processes as compared to PSAsta&o dependent on
extraosseous malignant disease, and is also sethjeit hormonal
manipulation133].

The elevated levels of serun?@ad serum P& due to release of
calcium and phosphate minerals in blood of advanuextate cancer
patients. Bone metastasis can also present asdaypamia, because the
cancer breaks down the bone, releasing calciuntih&dlood strearyi34].
Tandon,et al. (2005) reported that hypocalcemia can be a mstatien of
prostate cancer metastatic to bores]. In addition, the study by Schwartz
(2008) suggested that prostate cancer with bonwpstegis might increase
parathyroid hormone because calcium is transfdroed serum into blastic
bone[138].

The osteoclasts break down of bone (bbeserption), releasing the
minerals, resulting in a transfer of calcium fromnk fluid to the blood
[104]. Calcium (comprises over 40% of bone mass), magmegphosphate
and products of collagen are released into theaesliular fluid as the
osteoclasts tunnel into the mineralized bamwe). In recent study, Heaney,
et al. (2012) is showed the phosphate is an essenti@ralithat is required
by every cell in the body for normal function. Apgimately 85% of the
body's phosphate is found in bones and teeth, &sichimajor structural
component of bone in the form of a calcium-phosphaalt called
hydroxyapatitg10s].

Prostate cancer, breast cancer, and plaltmyeloma have a
particularly strong association with skeletal mitais and related bone

loss, resulting in fracture, hypercalcemia, pamnd declines in mobility and
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performance statug32]. Lipton, et al. (2009) study's has documented
skeletal metastasis affect 65% to 75% of men wikaaced disease
increases bone turnover and decreases bone miderdity (BMD),
leading to a 20% to 45% increase in relative frectsk. By the time
patients present with active (symptomatic) dise&98p have associated
with bony destruction.32].
3.2 The correlation between parameters under study

In this study, Pearson's correlation ftoeht was used to mean the
correlation between parameters in patients grolnye fesults revealed a
positive significant correlation between PSA andAOR (P<0.000,
r=0.591), PSA and phosphate <(P01, r=0.360), DPD and calcium
(P<0.000, r=0.614), DPD and phosphate@®00, r=0.654), calcium and
phosphate (£0.000, r=0.797) (Table 3.4).
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Table 3.4 The correlations between parameters siddy in prostate tumor patients.

Parameter 1| Parameter 2| n (r) P-value
PSA DPD 50 0.122 0.420
PSA T-ALP 50 0.59%F* 0.000

24 50 0.258 0.084
PSA Ca

0.014

PSA POs~ 50 0.360"
DPD T-ALP 50 -0.037 0.809
DPD ca* 50 0.614* 0.000
DPD PO~ 50 0.654 * 0.000
T-ALP ca” 50 0.116 0.442
T-ALP PO4~ 50 0.161 0.285
ca” PO+~ 50 0.797* 0.000

**Correlation is significant at the 0.01
*Correlation is significant at the 0.05

In addition, by using Pearson's correfaticoefficient between
parameters under study in patients with bone nagasgroup (M.P.C) the
results showed a significant positive correlati@ween PSA and T-ALP
(P=0.003, r=0.577), DPD and calcium (P=0.009, r20)5 DPD and
phosphate (P=0.01, r=0.499), calcium and phosp{@.000, r=0.721)
(Table 3.5).
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Table 3.5 The correlations between parameters wstddy in metastasis prostate cancer
(M.P.C) patients.

Parameter 1| Parameter 2 n () P-value
PSA DPD 25 -0.077 0.720
PSA T-ALP 25 0.577* 0.003
PSA ca” 25 0.133 0.536
PSA PO 2> 0.187 0.381
DPD T-ALP 25 -0.199 0.351
DPD ca® 25 0.520" * 0.009
DPD PO:™ 25 0.49¢ 0013

T-ALP ca” 25 - 0.031 0.886
T-ALP PO 25 - 0.600 0.781
ca” POs~ 25 0.721* 0.000

**Correlation is significant at the 0.01
* Correlation is significant at the 0.05

The correlations between bone markerselleduring clinical
outcomes in patients with locally or metastatic spate cancer showed
strongly correlation137]. Prostate cancer patients with bone metastasis
have higher levels of PSA and ALP than those wottalized cancer and
benign tumor. Radionuclide bone scan is necessagnwhe serum PSA
level is > 20 ng/ml and/or ALP level > 90 IU/38]. In patients with
normal ALP, a higher PSA was associated with impdogurvival[130].

The study of Wymengagt al. (2001) detected that serum ALP and PSA
results with the assay of urinary DPD may provigduable additional
indicators of metastasis to the bone in untreasdigipts, and in monitoring

the efficacy of therapp39l.
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Serum calcium is bound by ALP, so pasiesith higher ALP levels
might show higher calcium. Therefore, free calcwith be more valuable.
These mean, that higher pretreatment serum leveld3a¢ and ALP are
good prognostic factors for patients with metastatiostatic cancer on
hormonal treatment, irrespective of tumor grading].

The negatively charged of phosphate ggdwave strong affinity for
cations such as calcium, therefore are easily parated into bone. When
the calcium is released in highly levels in a baeeorption cases of
metastatic prostate cancer patients, the levelshotphate excretion are
increase because these association between phegpitatalciunu4i].

3.3 Demographic study
3.3.1 Age factor

In this study, the patients with prostatsor were categorized into
two groups according to their age. Group 1 consibt®0 patients (40%)
with ages between 50-65 years. Group 2 consisOgiaients (60%) with
ages between 66-80 years (Figure 3.2). The statistnalysis of results did
not show any significant ®.05) variation in all parameters under study

between the two age groups (Table 3.6).

H 50-65 yr
H 66-80 yr

Figure 3.3 The percentage of patients accordirigdiv ages.
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Table 3.6 The levels of parameters under studyairepts with prostate tumor in two

age groups.
Age(50-65) Age(66-80)
Parameters n=20 n=30 P-value
Mean=Sd.E Mean%Sd.E
PSA
(ng/mi) 74.65+19.08 90.02+23.31 0.612
DPD
(nmolefmmolecr.) 318.23+112.53 234.40+88.26 0.561
T-ALP
(1U/L) 226.50+34.58 354.11+103.54 0.251
2+
(Ca/‘ ) 9.47+0.16 9.37+0.11 0.629
mg,
3_
:DO/‘:”) 4.98+0.27 4.94+0.24 0.908
mg,

Depending on Pearson's correlation ocdefit between two age

groups, the results revealed no any positive st correlation (P0.05)

between the two age groups (Table 3.7).

Table 3.7 The correlations of parameters underyshatiween age groups (50-65) and

(66-80) years in patients with prostate tumor.

Parameters r P-value
PSA
(ng/ml) -0.063 0.799
DPD
(nmole/mmole Cr.) -0.080 0.745
T-ALP
(1U/L) -0.052 0.834
Ca2+
0.184 0.450
(mg/dl)
3-
Pl -0.066 0.790
(mg/dl)
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In this study, the results revealed that there waseak linearity
between age and PSA, T-ALP; r=0.150, and r=0.23pedively, in
patients with prostate cancer (L.P.C, and M.P.Qugyowhereas, there
wasn't any linearity between age and the otherrpatars under study
(Figure 3.3).
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Figure 3.4 The correlation between age and parasateler study in prostate cancer
patients. [(A), (B), (C), (D), and (E) in carcinorgeoup (L.P.C, and M.P.C
group)], [(F) only in M.P.C group].
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A combination of clinical examination aR8A levels is a better way
of attempting to differentiate between a benign amadignant prostate. It is
also preferable to relate normal PSA to age]. Chang,et al. (2012)
documented a benign prostate hypertrophy can uadeadignant change.
In extreme old age, not only B.P.H almost invaealit areas that seem to
have at least carcinoma in situ are very commez]. Benign prostatic
hypertrophy of the prostate is an extremely commligorder in men over
age 50. Histologic evidence of nodular hyperpla@@nign prostate
hyperplasia) can be seen in approximately 20% af d years of age,
which increases to 70% by age 60 and to 90% by @ge3]. The Patrick's
study (2012) revealed the older men are more likelpe diagnosed with
prostate cancer. Although only 1 in 10,000 men urate 40 will be
diagnosed, the rate shoots up to 1 in 38 for a@e® 469, and 1 in 14 for
ages 60 to 69.44).

In fact, more than 65% of all prostateaas are diagnosed in men
over the age of 65 year. The average age at disgobprostate cancer in
the United States is 69 year. After that age, thance of developing
prostate cancer becomes more common than any cdimeer in men or
women[144].

3.3.2 Smoking factor

In this study, patients withogtate tumor were classified into two
groups, smokers (22%) and non-smokers (78%) (Fi@ute The results
did not show a significant ¢®.05) different in the concentration of all
parameters under study between smoker and non-srpakents, except
there was significant 9.05) decrease in concentration of serum PSA, in
smoker patients compared with non-smoker patidrablé 3.8).
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B Smoker
H Non-smoker

Figure 3.5 The percentage of smokers and non-sm@etients.

Table 3.8 The levels of parameters under studynioker and non-smoker patients.

Smoker Non Smoker
Parameters n=11 n=39 P-value
Meanz=Sd.E Mean+Sd.E

PSA 33.33+17.61 95.91+18.54 0.021

(ng/ml)

DPD 104.01+81.49 309.17482.63 0.089
(nmole/mmole Cr.)

T-ALP

o 197.47+30.43 326.60+77.14 0.127

Ca2+

(ma/dl) 9.36+0.15 9.42+0.11 0.765

PO4”

Mt 4.77+0.34 4.99+0.20 0.593

In this study the results ofakimg were disagree with the other
study, which explained that smoking might directlgffect the
aggressiveness of cancer and Carcinogens in tolsmoie may speed
tumor growth, for instance, as might the higherelsvof testosterone
associated with smoking, therefor cause increasirgSA levels. Heavier
smokers and those who smoked for longer periodsnaf fared the worst,

men who had smoked a pack a day for 40 years ovaqnotly two packs a
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day for 20 years, were 82% more likely to succumprbstate cancer than
men who had never smokeths]. Rosette,et al. (2006) revealed that
aetiology of B.P.H is multifactoriaji46]. Currently, there is no strong
evidence that smoking, vasectomy, obesity or higbhal intakes are risk
factors in the development of clinical B.P.H. Résubf the different
epidemiological studies are controversial, probdi#gause of differences
in sampling and methods of analysis. In most camdyg insufficient
marginal differences can be established].
3.3.3 Chemotherapy factor

In present study, patients with prosted@acer were classified into
two groups, 30 patients (75%) with prostate cangere treated with
chemotherapy drug, and 10 patients (25%) with ptestancer were
untreated with chemotherapy drug (Figure 3.5). Tésults revealed a
highly significant (R0.000) increase in PSA and DPD levels, also there
was a highly significant (P=0.004) increase in**@ad P@3" levels in
patients who are treated with chemotherapy compartdthose patients
not treated with chemotherapy, whereas there waanit significant
difference (P0.05) in the activity of T-ALP in patients who wetreated
with chemotherapy compared with those patients ware untreated with

chemotherapy (Table 3.9).

® With chemotherapy
B Without chemotherapy

Figure 3.6 The percentage of patients with andautlthemotherapy drug.
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Table 3.9 The levels of parameters under studyairepts of prostate tumor with and
without chemotherapy drug.

Without With
B Chemotherapy| Chemotherapy b.val
arameter drug drug -value
n=10 n=30
MeanzSd.E MeanzSd.E
PSA 18.37+3.35 95.40+17.86 0.000
(ng/mi)
DPD
(nmole/mmole Cr.) 5.92+0.45 316.25+79.24 0.000
T-ALP
(1U/1) 201.71+18.63 319.30+73.56 0.129
Ca2+
(ma/d) 8.80+0.11 9.52+0.097 0.004
POs”
(ma/d) 3.78+0.28 5.16+0.18 0.004

When the assignment of prostate candezrga to the Oncology unit
in Al-Hussein Teaching Hospital of Kerbala to reeeproper treatment,
we found that patients who were given initially armonal therapy
(Zoladex) for about 10-15 times for a period of aséitwo years to reduce
of PSA level, this is in early stages of prostaraer. If the patient did not
response to the hormonal treatment, the drug neushlnge; the treatment
will be done to chemotherapy drug such as (Taxo(eexetaxel) or
Zometa) to prevent the cancer from metastasisdather tissues such as
bone tissue. But some cases, especially in advgmostiate cancer stage,
are given directly dose of chemotherapy to prohii cancer cells from
metastasis to other surrounding tissues and toayest

The primary target of chemotherapy istimp the cancer cells from
spreading and the cancer cells from growing, bugwive look at whether
a drug is workingA rising of PSA during hormonal therapy doesn’t mea
the patient out of options; it means that patiesgchto consider the use of
other systemic therapies, such as chemotherapgrnative hormonal
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medications, or agents that target the spreadast@le cancer (metastasis)
[147].

In preliminary study, Thureg¢f al. (2008) provided evidence to a
significant proportion of patients with prostatencer have an initial rise in
serum PSA during the first 8 weeks following tharsbf chemotherapy,
followed later by a drop in serum PSA, finally reang the criteria for
response or stabilization according to consensuslefjoes. Those
postchemotherapy PSA surge syndrome was observéd ibbopatients
receiving first-ine and second-line chemotherapyd awith various
chemotherapy agents including docetaxeis]. The explanation most
usually proposed is that tumor markers are releasdtie blood due to
acute cell lysis in this extremely chemosensitiveedse. The prognostic
value of this phenomenon is uncertain, althoughegative impact on
survival has been reportelh. contrast to prostate cancer where the PSA
rise may continue up to 8 weeks before a drop e¢cdhe serum tumor
marker rise is usually short lived in germ-cell tuns1 The kinetics of tumor
marker decline in the latter can therefore be nreakas early as 3 weeks
after the start of chemotherapy and it was showhatee an independent
prognostic value in high-risk disegses).

In other study, Fizaz#f al. (2006) showed that a serum PSA rise
was previously reported to be a very common ocaggean patients with
prostate cancer receiving consolidation docetaxtdr aa response or
stabilization following induction chemotherapyol.

In previous study, Bané al. (2001) measured bone mineral density
(BMD) in 26 patients and revealed a high-dose chirerapy caused a
10% loss in cortical bone and 20% in trabeculareband increase in bone
resorption rate (pyridinoline (PYD), deoxypyridime (DPD), Ca?
PO#-and other bone contents). This has been attribistethemotherapy
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without a dose-dependent of irradiation are shimxity to bone marrow
stromal osteoprogenitors and can cause osteopgradrt damage of the
osteoblastic compartment, as a mechanism distioot ind summable to
hypogonadisnus0].

In a recent study, Zhareg,al. (2012) documented that patient after
treatment with zoledronic acid (Zometa) at weektls mean of bone
formation marker as bone-specific alkaline phosgémat(ALP) level was
decreased by 12.9% from baseline level. Prostate cancer, lung cancer,
multiple myeloma, and breast cancer patients wihebmetastasis had
elevated serum bone-specific alkaline phosphat#de)( levels, and
zoledronic acid significantly was decreased thHesels, which continued
to drop steadily with continuaticsf zoledronic acid usgsi).

3.3.4 Family history factor

In this study, patients with prostate tmwere categorized into two
groups according to family history of prostate tumGroup 1 included
patients (30%) with history of prostate tumor. Goal included patients
(70%) without history of prostate tumor (Figure )3.8he results didn't
show any significant variation @.05) in all parameters under study in
patients with history family of prostate tumor caangd with those patients

without history of prostate tumor (Table 3.10).

B Without family history
B With family history

Figure 3.7 The percentage of patients with andauttiamily history.
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Table 3.10 The levels of parameters under studyatrents with and without family

history of prostate tumor.

Without history | With history
Parameter of prostate of prostate P-value
tumor tumor
n=35 n=15
MeanzSd.E MeanzSd.E
PSA 84.42+20.94 81.95+20.13 N.S
(ng/mi)
DPD 236.36+81.81 343.70+131.06 N.S
(nmole/mmole Cr.)
T-ALP
T 381.49+87.96 262.36+47.43 N.S
Ca2+
ot 9.40+0.13 9.42+0.10 N.S
POs”
] 5.20+0.23 5.20+0.23 N.S

N.S (no significant B 0.05

The risk of genotypes for several culgerinown genes is not
strongly correlated with family histongs2], but the recent study revealed
the patients with breast and colon cancer, fantliadtering of prostate
cancer was frequently reported. From 5% to 10%ro$tate cancer cases
are believed to be primarily caused by high-ridkeirted genetic factors or
prostate cancer susceptibility genes. Results feweral large case-control
studies and cohort studies representing variousulpbpns suggest
that family history is a major risk factor in prast canceyis3].

A family history of a brother or fathertlwprostate cancer increases
the risk of prostate cancer, and the risk is inelgreelated to the age of the
affected relative. However, at least some famiéighbregation is due to
increased prostate cancer screening in familiegsgiioto be at high risk
[153].

Several reports have suggested an etbwatk of various other

cancers among relatives within multiple-case ptestancer families, but
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none of these associations have been establisHettidely [154]. The
study of Pakkanenet al. (2009) detected in a population-based finish
study, that no excess risk of all cancers combinég523 family members,
and no difference in familial cancer risk was oliedr when families
affected by clinically aggressive prostate cancdeenvcompared with those
having non-aggressive prostate cancer. Those dgtgested that familial
prostate cancer is a cancer site—specific disore®r
3.3.5 Obesity factor

The other demographical study includedsttiy factor, the patients
were classified into two groups according to bodgssnindex (BMI).
When the patient was more than 30 kg % e was considered obese
(Figure 3.7). The results showed no significantQiB5) difference in the
levels of parameters under study between obesenanebbese patients
with prostate tumor (Table 3.11).

H Obese
H Non-obese

Figure 3.8 The percentage of obese and non-obésatsa
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Table 3.11 The levels of parameters under studybese and non-obese patients with
prostate tumor.

Parameter Obese non Obese P-value
n=12 n=38
Meanz+Sd.E Mean+Sd.E
PSA 99.67+42.18 78.64+16.12 N.S
(ng/mi)
DPD 199.12+146.80 291.00+79.05 N.S
(nmole/mmole Cr.)
T-ALP
T 383.98+182.25 275.45+60.55 N.S
Ca2+
i 9.29+0.19 9.45+0.10 N.S
PQOs”
i 4.99+0.35 4.94+0.21 N.S

N.S (no significant B 0.05)

By using Pearson’s correlation coeffitie¢he results demonstrated
no significant correlation between BMI and the paegers under study
(Table 3.12).

Table 3.12 The correlation between BMI (kgJrand parameters under study in patients
with prostate tumor.

Parameters r P-value
PSA
(ng/ml) -0.085 N.S
DPD
(nmole/mmole Cr.) 0.085 N.S
T-ALP
(1U/L) -0.110 N.S
Ca2+
(mg/dl) 0.111 N.S
POs~
(mg/dl) -0.017 N.S

N.S (no significant B 0.05)
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The exact relationship between obesity prostate cancer remains
unclear, but there is no doubt that obesity carehawnegative effect on
outcomes. Many researches had shown that progiatéis antigen (PSA)
test results in obese men can be lower despiteptégence of disease,
potentially leading to a delay in diagnosis andtirent. Recovery from
surgery tends to be longer and more difficult; #mel risk of dying from
prostate cancer can be highasel. Another study by Patrick (2012)
revealed that a measure of obesity wasn't linkedeiag diagnosed with
prostate cancer overall. In fact, obese men mag harelatively lower PSA
levels than the non-obese men due to dilution efRBA in a larger blood
volume. However, obese men are more likely to lmvaggressive disease
[144].

The study of Arnegt al. (2014) showed that obesity increases the
risk of developing specific cancer forms7]. The mechanisms are unclear,
increased fat cell secretion of specific proteiadigokines) may promote
or facilitate development of malignant tumors inesity via crosstalk
between adipose tissue and the tissues prone telogecancer among
obese[157]. Multiple studies have shown an inverse relatigndetween
serum PSA levels and BMI. A recent population-bastedy examined the
association between BMI and PSA levels in near03, men without
prostate. The mean PSA level was decreased withnttitease of BMI,
such that the mean PSA level in men with a nornidl @8.5-24.9 kg/rf)
was 1.01 ng/ml and the mean PSA level in morbithgse men (BMP40
kg/m?) was 0.69 ng/ml (P<0.0001). In the multivariatedelp age and race
did not attenuate the association between PSAdensd BMI. The lower
levels of circulating androgens in obese men mightesponsible for the
observed lower levels of PSA. These findings haenlconfirmed in other
populations. An examination of approximately 300nnme a community-

based cancer screening cohort, had found an invelatonship between
64



Chapter three Results and Discussion

BMI and PSA levels in both Caucasian and African-efdicen groupgLss).
Other study by Hottagt al. (2000) measured the association of body
weight and bone turnover, which had been performedhore specific
populations, such as patients suffering from opesand detected the
patients with obesity show a negative associatietwéen BMI and bone
resorption[159]. In addition, the sensitivity of bone markers teasure
bone turnover in individuals of any BMI categorysheeen questioned due
to their limitations (such as coming from nonskaletources), but despite
these drawbacks they had been proved to be usefubth research and

many clinical practicef6o.
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Conclusions

1. Prostate cancer is associated with elevated deoxypyridinoline (DPD),
PSA, T-ALP, calcium, and phosphate val ues.

2. We can decide that, if cancer reaches to the bone (metastatic) or not, by
measuring the DPD level.

3. Deoxypyridinoline (DPD) can be clinicaly useful as a marker of
metastatic bone tumors and for treatment monitoring.

4. Chemotherapy is not useful in a primary treatment and it is not enough
drugs to treat cancer. Therefore, must use dependent-dose of
radiotherapy with it to save the bone.

5. Prostate cancer is starts in advanced age in the most cases, that is about
50 years and over.

6. Family history is one of risk factors that associated with prostate cancer.

7. Most patients of prostate cancer have weight loss.
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Future Studies and Recommendation

1. Clinical biochemical studies can be done for bone resorption markers
(urine deoxypyridinoline (DPD), pyridinoline), bone formation markers
(T-ALP, B-ALP), and bone matrix markers (calcium, phosphate) in
advanced stage of cancers such as prostate cancer or breast cancer, also

in other bone diseases that caused of osteoporosis.

2. Urine deoxypyridinoline (DPD) can be recommended for use in specific
detection and sensitivity evauation of bone metastasis examinations and

for treatment monitoring.

3. Comparative study of deoxypyridinoline (DPD) marker with pyridinoline
(Pyd) marker in prostate cancer patients can be conducted.
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