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ABSTRACT

Background: Procollagen type | amino-terminal propeptide (PINP) is often present during osteoblast development and could
be a biomarker of early bone development. Osteoprotegerin (OPG) may protect tumor cells from apoptosis. Cytochrome P450
enzymes help tumor development and treatment (CYPs). Cytochrome P450 activates and deactivates anticancer drugs and pro-
carcinogens.

Objective: The study examined the amounts of a diagnostic marker of bone formation, the amino terminal propeptide of type
| procollagen (PINP), Osteoprotegerin (OPG), and P450, in prostate cancer patients at different stages and its ability to detect
osteoblastic metastases.

Methods: ELISA was used to measure PINP, OPG, and P450 levels in 30 prostate cancer patients. (n = 32) and healthy men’s serum
(n=36).

Results: Prostate cancer patients had higher blood levels of PINP, OPG, and P450 than healthy persons (301.3+134.9, 980+467.2,
and 84.2+28.4 pg/mL, respectively). Compared to I+ prostate cancer patients, Ill+IV patients showed higher serum PINP, OPG,
and P450 levels (P 0.001). OPG, P450, and PINP had statistically significant Area under the ROC curve (0.9467, P= 0.0001, 0.91,
P=0.0001, and 0.6977, P= 0.4035) in prostate cancer patients.

Conclusions: Metastatic prostate cancer patients had greater PINP, OPG, and P450 levels, according to our findings. PINP, OPG,
and P450 levels may affect prostate cancer progression. These findings imply that serum PINP, OPG, and P450 levels may predict
and diagnose prostate cancer.
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INTRODUCTION osteoblasts, have been found to directly control osteo-
clastogenesis and hence bone resorption. Both RANKL
and RANK produced on the cell surface of osteoclast
progenitors, must interact for the genetic and pheno-
typic activation of osteoclasts [6, 7]. When compared to
OPG, bone cancers such osteoblastomas (large cell bone
tumors) were shown to exhibit considerably higher lev-
els of RANKL [8], proving that these proteins may con-

tribute to the bone loss brought on by tumors. [9].

The bone metastases of prostate cancer (PCa) produce a
general rise in the volume, and remodeling [1]. The most
serious consequence of prostate cancer that has spread
it usually causes excruciating pain, substantial fatality,
and even death [2, 3]. Normal bone turnover is atightly
controlled, coupled process wherein the regulated de-
struction of mineralized extracellular matrix (resorption)
is followed by a formative phase. Large multinucleated
osteoclasts, which fuse from mononuclear hematopoi-
etic progenitors, are the cells in charge of resorption [4].

Even while PCa often produces mixed or osteoblas-
tic bone metastases, it is probable that RANKL and OPG

The cells that produce new bone, called osteoblasts, ~ have a role in regulating the bone response in PCa bone

interact with osteoclast precursors to control osteo-
clast genesis and activity [5, 6]. However, the molecular
regulators of this relationship were not understood un-
til recently. OPG and RANKL, two proteins expressed by

metastasis. In a study, the biomarker of bone synthesis
Procollagen 1 amino-terminal propeptide (P1NP) was
shown to be higher in PC patients, indicating the exist-
ence of an imaging-confirmed skeletal disease [10, 11].
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Unlike those who have benign prostatic enlargement,
de la Piedra et al [10] discovered that PINP was per-
sistently high in a number of patients with established
bone metastatic illness. PINP performed flawlessly in
terms of sensitivity and specificity.

In their investigation, Brasso and classmates discov-
ered a straight link between P1NP concentration and the
degree of skeletal illness. These encouraging findings
prompted the planned study to include more P1NP test-
ing [12].

Early detection of bone metastases in prostate cancer
patients may improve their quality of life and prevent
significant issues [13, 14]. In cases of fast bone resorp-
tion brought on by metastatic bone disease, the levels
of PINP (the n-terminal property of type | procollagen)
and 1CTP (the c-terminal telopeptide of type | collagen)
are high [15, 16]. As a result, 1CTP and P1NP measure-
ments can be used to identify those who have bone
metastases. Additionally, studies suggest a link between
these markers and events relevant to skeletal health,
disease development, and survival (SRE)[17, 18] . PINP
has been effectively tested as a marker for the occur-
rence of osseous metastases in prostate carcinoma [19].
Furthermore, it was demonstrated that type | collagen’s
metabolic product, 1CTP P450s are enzymes supposed
to have a role in the formation of cancer, prevention of
cancer and metastasis, according to an increasing num-
ber of findings from epidemiological, diagnostic, and
clinical research.

The metabolic pathway of taxane anticancer drugs
is primarily regulated by enzymes of the cytochrome
P450 (CYP) subclass 3A and 2C. The expression of these
enzymes in solid tumors may have an impact on the in
situ metabolism of drugs, [20] even though their role in
the hepatic metabolism of taxanes is well documented.
P450 enzymes could be used as particular markers of
cancer growth and are thought to be promising targets
for focused therapy and prevention. A special class of
mixed-function oxidases known as P450 enzymes cata-
lyzes a wide array of biosynthetic and metabolic func-
tions including steroidogenesis and cholesterol metab-
olism. several publications have discussed how these
overexpressed CYP genes can be used as potential drug
development targets [21].

METHODS AND MATERIALS

Study population and design

Two main categories are included in this study, 36 healthy
people and 62 cases of prostate cancer with clinical and
histological diagnosis. The patients’ ages ranged from 39
to 71. Early-stage patients (30 cases at stages | and Il)
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and advanced stage patients were separated into two
groups (32 cases at stages Ill and V). The samples were
obtained from the oncology unit at Rizgary Hospital and
the Nanakaly Hospital for Blood Diseases and Cancer in
Erbil City. Approval for the study was obtained from the
Ethics Committee of the Hospital and informed consent
has been obtained from the participants.

Collection of Blood Samples

Five to six venous blood samples were drawn for each
case, which were placed in gold-top serum separator
tubes (SST). The samples were then allowed to stand
at room temperature for ten minutes before being cen-
trifuged at 3000 rpm for fifteen minutes. The collected
serum samples were immediately transferred to Eppen-
dorf tubes that had already been pre-labeled and coded.
For a given test, these samples were frozen at-20°C.

Biochemical Assays

The concentrations of procollagentype | amino-terminal
propeptide (PINP), Osteoprotegerin (OPG), cytochromes
P450 (CYPs) in serum specimens were estimated by
sandwich enzyme-linked immunosorbent assay (ELISA)
technique using the kits manufactured by BioVision
company.

Statistical analysis

The computer applications utilized for statistical data
analysis were GraphPad Prism version 9. Bar graphs
and the results of statistical tests were expressed as
Mean#SD. The unpaired t-test, also known as the Mann-
Whitney U test, was utilized in order to make a compari-
son of the study parameter means for the two groups
that were investigated. Additionally, the receiver oper-
ating characteristic curve (ROC) of the research param-
eters was evaluated.

RESULTS AND DISCUSSION

Serum levels of Procollagen Amino-terminal
propertied (P1NP)

Significantly (P<0.0001) elevated levels of the serum
procollagen Amino-terminal propertied (P1NP) were de-
tected in Patients with prostate carcinoma in compari-
son to the control group. The mean value of serum PINP
for prostate cancer patients was (545.8+ 92.22 pg/mL)
and for the control group it was (301.3+134.9 pg/mL)
(Table 1).

Prostate cancer that has metastasis to the bone typi-

cally has osteoblastic characteristics, which frequently
manifest as osteoplastic modifications on plain X-ray
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Table 1: Mean SD values of P1INP, OPG, and P450concentration in sera samples of control and patient

groups
Parameters Healthy controls (Mean + SD) Prostate cancer patients (Mean + SD) P-Value
Procollagen Amino-terminal propertied (P1NP)(pg/mL) 301.3+134.9 545.8+ 92.22 <0.0001
Osteoprotegerin (OPG) (pg/mL) 980+467.2 1994+687.3 <0.0001
P450(pg/mL) 84.2+28.4 120.6+£14.38 0.0022

images. Numerous metabolic indicators of bone growth
and resorption have been discovered. These indica-
tors were examined to see if they might be helpful for
identifying and monitoring bone metastasis in men with
prostate carcinoma [22, 23]. It is believed that the type
| procollagen carboxy propetides and type | procollagen
aminoterminal propeptides, which frequently appear
during osteoblast proliferation, are signs of early bone
formation. When type | collagen it produced, they are
produced as well. Bone turnover biochemical indicators
have been found. These indicators, which may influence
the osteoblastic activity in bone, could be increased as
a result of benign or malignant disease processes [24].
The P1INP, which is a useful indication of metastatic pros-
tate carcinoma since it is mostly osteosclerotic in nature,
is a sign of osteoblastic activity. PINP is a sensitive and
accurate indicator of osteoblastic activity [25].The mean
P1NP levels in 25 patients with bone metastases and 40
patients without metastases in a sample of prostate can-
cer patients were 231 ng/ml and 31 ng/ml, respectively.
The researchers decided that PINP is an excellent diag-
nostic for detecting prostate cancer patients with bone
metastases. In another set of studies [10], 67 patients
with BPH as well as prostate cancer, with or without me-
tastases, were assessed with average values of 569 ng/
ml and 32 ng/ml, respectively. Patients suffering from
bone metastases reported significant increased P1NP
levels compared to those who did not. Non-metastatic
cancer patients did not significantly differ in PINP. PINP
has a 100 % sensitivity and specificity for bone metasta-
ses, according to the scientists, who also noted that this
marker might be helpful in identifying metastatic illness.
Similar findings were seen in this study. The study re-
vealed that patients with metastases had greater mean
P1NP concentrations than patients without metastases.

The increased bone metabolism that bone metasta-
ses are known to cause has led to innovative approach-
es that use specific tumor markers to detect malignant
bone turnover. The novel bone formation marker PINP,
a precursor molecule of bone collagen, appears to be a
promising predictor of osteoblastic metastases in pros-
tate cancer patients as it is a highly sensitive and specific
marker for osteoblastic activity. The current findings sug-
gest that an accurate diagnosis might be made because
P1INP levels were elevated in nearly 87 % patients with
bone metastases.

Serum levels of Osteoprotegerin (OPG)

Prostate cancer patients had significantly (P<0.0001)
high levels of serum osteoprotegerin (OPG) than the
control group. The mean value of serum OPG was (1994+
687.3 pg/mL) for prostate cancer patients, while for the
control group it was (980+ 467.2 pg/mL) (Table 1). Ac-
cording to a study, OPG is produced by prostate cancer
cells at levels high enough to inhibit TRAIL-induced ap-
optosis in vitro [26]. These investigations also revealed
that decrease in androgen sensitivity in prostate cancer
may be related to higher, constitutive OPG production.

In previous studies where serum OPG levels have
been correlated with disease status in prostate cancer,
research focused on the activities of OPG as an inhibitor
of osteoclastogenesis, elevated levels of concentrations
of Osteoprotegerin may therefore be connected with
relation to the osteoblastic processes associated to the
metastases of prostate cancer. It has been revealed that
particularly androgen-resistant prostate carcinoma cell
lines produce OPG at physiologically active levels. Bone
marrow stromal is well known to produce OPG [27]. OPG
is therefore resulting equally from the “seed” and the
“soil” in metastatic lesions in the setting of prostate can-
cer, but the relative significance of each source in terms
of disease development remains to be determined.

OPG synthesis in skeletal metastases may have a role
in the osteoblastic response observed there, but it may
possibly have additional effects. In the case of the latter,
our main hypothesis is that OPG may give prostate cancer
cells a survival advantage regardless of their surround-
ings. Recent research employing in vitro-grown prostate
cancer cells suggests that OPG is involved in processes
other than bone production. In particular, TRAIL, a TNF
family member that suppresses apoptosis, uses OPG as
a decoy receptor [28]. In particular, OPG blocks interac-
tions between TRAIL and death-inducing receptors on
tumor cell surfaces, which are generated in and around
tumors by invading monocytes [29, 30].

This activity reveals Osteoprotegerin as a factor di-
rectly associated with tumor survival and maybe tumor
growth, making it significant in terms of tumor genesis
and progression. The existence of more aggressive ma-
lignancies, increased Osteoprotegerin levels in the blood
of patients suffering from advanced hormone-escaping
illness may instantly imply a better likelihood to live after
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androgen ablation [31]. Although it is doubtful that an-
drogens directly influence Osteoprotegerin expression,
it is unknown that perhaps these data indicate a change
from constitutive overexpression in androgen-insensi-
tive cell types to androgen-repressed expression in an-
drogen-sensitive cells. Recent reports on OPG regulatory
sequences indicate that they do not seem to include
distinctive androgen response elements. It’s interesting
that OPG expression is induced.

Osteoprotegerin has been demonstrated to be creat-
ed by prostate carcinoma cells, but other cell types may
also produce OPG, which can accumulate in the blood-
stream and decrease tumor apoptosis in people with
elevated OPG levels. OPG has been found to be widely
distributed in bone marrow stromal cells [32] and may
be detected in the blood of individuals with osteoblas-
tic prostate cancer metastases. In the initial phases of
metastasis, when few tumor cells are striving to survive,
the availability of bone-derived OPG may influence the
selection of bone marrow as the preferred location for
prostate carcinoma metastasis.

The presence of osteoblastic lesions and the prolifera-
tion of osteoblasts is indicative of prostate carcinoma me-
tastasis to the bone. Woven bone is produced in excess,
which compromises bone health and leads to pathologi-
cal fractures and compressions. In this preliminary stage
of metastasis, there is already a rise in bone reabsorp-
tion, which destroys the framework of preexisting bone.
The resorptive process in normal adult bone is regulated
by the master controllers RANK, RANKL, and OPG [33].
We anticipated that since Osteoprotegerin is a released
protein, patients with prostate cancer bone metastases
would have higher blood Osteoprotegerin levels. Previ-
ous research has revealed that metastasizing prostate
carcinoma cells express considerably higher levels of Os-
teoprotegerin than initial prostate cancer cells [34].

Our research demonstrates that individuals with
progressed prostate cancer had greater circulating Os-
teoprotegerin levels than those who had lower prostatic
disease stages. Prostate carcinoma cells activate human
and rat osteoblasts, according to in vitro studies [35].
Therefore, greater osteoblastic activity in response to
prostate cancer cells present in the bone microenviron-
ment and higher Osteoprotegerin expression by prostate
carcinoma cells in bone metastases may both contribute
to the observed elevation in serum Osteoprotegerin lev-
els [27].

Serum levels of cytochromes P450 (CYPs)
enzymes

Significantly (P=0.0022) elevated levels of the serum cy-
tochromes P450 (CYPs) enzymes were observed in pros-

Revista Romana de Medicina de Laborator 2023;31(1)

tate cancer patients with respect to the control group.
The mean value of Serum P450 for prostate cancer
patients was (120.6+14.38 pg/mL) and for the control
group, it was (84.2+28.4 pg/mL) (Table 1).

The cytochromes P450 are crucial enzymes in the de-
velopment and therapy of cancer. The inactivation and
activation of anticancer medications, as well as the met-
abolic activation of several precarcinogens is facilitated
by cytochromes P450. Since CYPs play a vital role in the
metabolic activation of precarcinogens, several studies
have been reported to identify genetic variations that
may predispose to particular cancer types [36]. This is
largely due to inadequate control of confounding fac-
tors, the numerous cases and controls required to ob-
tain relatively small risk factors, the small differences in
function between the variant alleles investigated, the
P450 reaction in issue only partially contributing to the
development of cancer, and the important environmen-
tal influences [37].

Key enzymes implicated in the development of cancer
include CYP enzymes [38]. Numerous procarcinogens
are metabolically activated by them [36]. Therefore,
monitoring alterations in cytochromes P450 enzyme ac-
tivity would be helpful for identifying potential risk fac-
tors for cancer as well as designing individualized cancer
treatments, because cancer might be accompanied by a
variety of physiological issues.

Seven CYPs were examined by Yan et al [39] in tumors
taken from 26 individuals with hepatocellular carcino-
ma. The results demonstrate that, in comparison to peri
carcinomatous HLMs and control HLMs, the activity of
these seven cytochromes P450 isoforms was declined
in tumor human liver microsomes (HLMs). Although cir-
rhosis was identified in the peri carcinomatous tissues,
the illness history of the donors of the control pooled
HLMs remained unclear. Another comparable study
[40] described the CYP3A4 activity in the hepatocellular
carcinoma tumors of 18 individuals. Controls included
pooled male liver microsomes and liver microsomes
from nearby non-cancerous tissue. The unigue variance
of CYP activity in healthy liver tissue was not discussed in
either of these two reports.

Comparison of Serum Procollagen Amino-
terminal propertied levels between the four
stages of the disease

When disease stages are compared, it can be seen that
serum amino-terminal property levels rise rather gradu-
ally from stage | and stage Il to stage Ill to stage IV of the
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iliness. Additionally, as the stages progress from I, IV, to
V, the serum levels of amino-terminal propertied proteins
are often significantly elevated (P=0.0001) (Figure 4).
De la Piedra et al [18] examined the levels of numer-
ous indicators of the bone turnover in males with and
without bone involvement of prostate carcinoma, in-
cluding amino-terminal propertied, procollagen type 1
aminoterminal telopeptide and specific alkaline phos-
phatase.

All tested bone markers were found to be consider-
ably higher in patients with bone metastases. They dis-
covered 100% sensitivity and specificity for type | procol-
lagen aminoterminal propeptides. Similar PINP values
for this question were discovered in a prior study by Ho-
ras et al. Specificity and sensitivity in their investigation
were both 100 % [41]. In cases with bone involvement,
Merlo et al. similarly reported significantly increased
P1NP values compared to the group without bone me-
tastases as a control [42]. According to the investiga-
tions, there were increased serum P1NP concentrations.
Koizumi M et al [25] discovered that type | procollagen
aminoterminal propeptides is a reliable marker for ex-
pressing the number of bone metastases that really are
present in response to the question of whether it is help-
ful in determining the extent of bone involvement. This
study thus confirms their conclusions. In our investiga-
tion, we also discovered that substantial bone involve-
ment was associated with the highest type | procollagen
aminoterminal propeptides concentrations. An addition-
al finding was that patients with significant metastases
other than bone had higher PINP serum levels, as well.
These results might corroborate with research by Jensen
et al. that found a link between high PINP levels and an
aggressive cancer illness. Jensen et al. were able to ex-
plain in their research that high PINP levels are linked to
a rapid illness development.

p< 0.0001
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Fig. 1. PINP serum levels in relation to prostate
cancer stages
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As depicted in Figure 1, we think that P1INP, a marker
of bone production, may be useful but may not always
reflect the degree of bone degradation. Several studies
have found a strong link between indicators of bone re-
modeling and the stage of cancer. When compared to
stage | disease, myeloma stage Il/Il had greater serum
levels of type | collagen’s C-terminal cross- linking telo-
peptide [25, 43]. Advanced myeloma stage and abnor-
mally high urinary levels of the type | collagen C-terminal
cross-linking telopeptide were also associated [25].

Comparison of Serum Osteoprotegerin levels
between the four stages of the disease

The comparison of disease stages shows a reasonably
gradual increase of sera Osteoprotegerin levels in stage
| and stage Il through stage Il to stage IV of the disease,
and generally, the Osteoprotegerin serum levels are sig-
nificantly increased (P<0.0001) as the stages go up from
I, IV, to V (Figure 2). OPG is essential for the formation
of bone disease. Patients with metastases prostate carci-
noma have been shown to have serum Osteoprotegerin
concentrations that are considerably higher than those
with early-stage cancer [44]. In a different study, individ-
uals with prostate carcinoma who had bone metastases
had significantly lower OPG serum levels than patients
with non-metastatic disease, benign hyperplasia, and
healthy controls.

Metastases of bone typically cause significant pain and
advanced prostate cancer patients” morbidity while also
inducing variety of bone remodeling processes. Indirectly
or directly, metastatic prostate cancer cells frequently
have an impact on bone metabolism, including the pro-
cesses of bone production and resorption [45].Their im-
pact is manifested, however, as lesions of the bone that
are mostly osteoblastic. The importance of the RANKL,
OPG, and RANK axis in bone turnover and the emergence

p< 0.0001
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Fig. 2. Serum Osteoprotegerin levels in relation to
prostate cancer stages
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of bone metastases has also been discussed in prior re-
search [46, 47]. While mature osteoblasts, certain stro-
mal bone marrow cells, and some lymphocytes in lymph
nodes have been shown to express RANKL and Osteo-
protegerin, RANK and RANKL are expressed by mature
osteoclasts and their progenitors. OPG levels in the pre-
sent study were statistically significantly elevated in PCa
patients, while higher values were present in the serum
of patients with metastatic bone disease, which may in-
dicate that OPG expression is linked to the advancement
of prostate carcinoma to the bone. In addition to bone
marrow stromal cells, prostate carcinoma cell lines also
generate Osteoprotegerin, which in turn stimulate os-
teoblasts in vitro [26, 48]. As a result, higher Osteoprote-
gerin concentrations in patients with metastatic prostate
carcinoma may be observed because prostate carcinoma
cells have a predominately osteoblastic stimulation in the
bone microenvironment [49]. Patients with advanced
prostate carcinoma and bone metastases have greater
serum levels of Osteoprotegerin, according to previous
clinical research. Additionally, patients with greater bone
metastatic dissemination were shown to have higher Os-
teoprotegerin values in our study. Indeed, elevated serum
OPG expression, according to Phillips et al [50] represents
the severity of PCa metastatic bone disease and predicts
biochemical failure. Additionally, Kamiya et al [51] noted
that ,circulating level of Osteoprotegerin could be an in-
dependent predictive factor for prostate cancer-related
death". According to our data, higher blood levels of
Osteoprotegerin may be a good indicator of metastatic
bone metastasis in patients with prostate carcinoma and
may play a vital role in the ongoing care of affected indi-
viduals with advanced metastatic malignancy.

Comparison of serum P450 levels between the
four stages of the disease

The comparison of disease stages shows a reasonably
gradual increase of sera P450 levels in stage | and stage

P<0.0001
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Fig. 3. Serum P450 levels in relation to prostate
cancer stages
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Il through stage Ill to stage IV of the disease, and gen-
erally, the P450 serum levels are significantly increased
(P<0.0001) as the stages go up from I, IV, to V (Figure 3).

A significant portion of fatalities associated with ma-
lignant development are caused by metastasis, however
this component of cancer biology is still remaining un-
clear.

Metastas research makes rapid progress in under-
standing the molecular mechanisms that underlie its
spread and metastatic output. Malignant growth cell
nature is starting to become clearer [52]. Due to differ-
ent epoxygenases, their effects on the development of
cancer, and their diverse expression patterns, the P450s
are associated with possible cancer treatments. In many
malignancies, EET therapy greatly elevated the gene ex-
pression patterns associated with migration, invasion
and prometastatic behavior. Arachidonic acid is trans-
formed into four Regio isomeric epoxyeicosatrienoic ac-
ids (REA) by P450 epoxygenases [53]. Different biological
reactions are elicited by these enzymes in various sys-
tems. Numerous investigations discovered CYP2J2 epox-
ygenase upregulation in human cancer cells.

Because there is little genetic data linking the CYP AA
epoxygenase enzymes to the growth or oncogenesis of
specific tumor types, it is unknown how these enzymes
participate in the carcinogenesis process as either driv-
ers or passengers. Research utilizing genetic studies has
shown that arachidonic acid Cytochrome P450 (CYP)
epoxygenases enzymes are involved in cancer [54]. The
stimulation of arachidonic acid Cytochrome P450 (CYP)
epoxygenases enzymes and release from dormancy,
both contribute to the growth and spread of primary
tumors [55]. Mammary tumor engraftment is inhibited
by decreasing cancer cell-intrinsic CYP3A4 [56]. The find-
ings from genetic methods demonstrate the facilitating
function of arachidonic acid Cytochrome P450 (CYP)
epoxygenases enzymes in the formation development
and spread of malignancies, which can be a key tactic in
the treatment of cancer.

Receiver operating characteristic (ROC) curves for As-
sessing the diagnostic performance of Osteoprotegerin
and procollagen type 1 amino-terminal propeptide

According to the area under the Receiver operat-
ing characteristic curve, the diagnostic values of serum
P1INP, OPG, and P450 were compared using the Receiver
operating characteristic curve analysis in the current in-
vestigation (AUC). A better diagnostic test has a higher
AUC. Serum levels of OPG showed a significant AUC
(0.9467), (P=0.0001), as shown in Figure 4.

As illustrated in Figure 5, serum levels of P450 showed
a significant AUC (0.9157), (P<0.0001).



Revista Romana de Medicind de Laborator 2023:31(1)

P<0.0001"*** ;AUC=0.9467

100

80

40

Sensitivity%

20

L L|
0 20 40 60 80 100
100% - Specificity%

Fig. 4. Receiver operating characteristic curves
for osteoprotegerin (OPG)
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As illustrated in Figure 6, serum levels of PINP pre-
sented a significant AUC (0.6977), (P=0.4035).

ROC curves were created and are displayed in Figures
4-6. The AUC measures the test’s diagnostic precision.
OPG collagen had the highest AUC (0.9467) among the
individual markers, followed by P450 (0.9157) and PINP
(0.6977).

The ROC curve’s sensitivity/specificity diagram is the
most important factor for tumor markers. The clinical
usefulness of a tumor marker is evaluated according to
the area under the ROC curve, and a bigger area under
the curve suggests a more beneficial tumor marker [57,
58].

CONCLUSIONS

According to the data, PINP, a marker for bone develop-
ment, is a dependable indicator of bone involvement in
males with prostate carcinoma. Given that significantly
raised procollagen type | amino-terminal propeptide lev-
els are remarkably related with the existence of Osteo-
lytic metastases in individuals with prostate cancer, PINP
appears to be helpful for treating and diagnosing these
patients. A study focused on treatment would demon-
strate the value of PINP even more as a future area of
study. OPG seems to be a distinctive indicator that is
detected in advanced prostate carcinoma patients’ se-
rum at increased levels. Regardless of the osteoblastic
microenvironment in the setting of progression or its
responsiveness to androgen control, OPG exhibits anti-
osteoclastogenic capabilities in malignant bone disease,
In addition to possibly improving survival for prostate
cancer in vivo. This suggests that circulating concentra-
tion of Osteoprotegerin may not only serve as an indi-
cator for disease progression but also serve as a direct
indicator of a tumor’s ability to survive and the potential
for associated disease progression. In the interim, more
research is needed to confirm a novel predictive indica-
tor for prostate cancer patients is serum OPG testing. A
potentially helpful new biomarker for the peritoneal me-
tastasis of prostate cancer is the serum P450 level.

ABBREVIATIONS

PCa — Prostate Cancer

PINP — Procollagen type 1 amino terminal propeptide
CYPS — Cytochromes P450

OPG — Osteo protegrin

ELISA — Enzyme-linked immunoassay

CAP — Community-acquired pneumonia

1CTP —1 Cytidine 5'-triphosphate
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ROC —Receiver operating characteristic curve
TNF — Tumor necrosis factor

TRAIL—Tumor necrosis factor-related apoptosis-inducing
ligand

RANK —Receptor activator of nuclear factor k B

RANKL —Receptor activator of nuclear factor kappa-B li-
gand

AUC—Area Under the Curve
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