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Our target point within this following steps, is prostate cancer. Prostate cancer is classified structurally, by its Gleason 
Score. Phosphatases are implicated in different cell alterations, including proliferation, differentiation and carcinogenesis. 
In specific life circumstances, proteins are regulators with implications in intracellular signaling pathways. Alterations in 
phosphatases functionality represent a key point in malignancy development. Researchers try to investigate and to con-
clude on prostate cancer using also genomic analyses, clinically useful biomarkers and imagistic methods. So finally after 
following description steps, purposed aim is to conclude on prostate cancer and different key points abordation.
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INTRODUCTION

Prostate cancer (PC) is not only the most common 
solid cancer, but also the second most common cause 
of cancer-related death in men. Prostate cancer is one 
of the malignancies that affects men and significantly 
contributes to increased mortality rates in men global-
ly. When prostate cancer is suspected, tissue biopsy 
remains the standard of care for diagnosis. Advances 
in the diagnosis and treatment of prostate cancer have 
improved the ability to stratify patients by risk and al-
lowed clinicians to recommend therapy based on cancer 
prognosis and patient preference. The management of 
prostate cancer continues to evolve rapidly, with sub-
stantial advances being made in understanding. Many 
prostate cancers are detected on the basis of elevated 
plasmatic levels of prostate-specific antigen (PSA > 4 
ng/mL), a glycoprotein normally expressed by prostate 
tissue. Diet and physical activity play an important role in 
prostate cancer development and progression [1, 2, 3, 4, 
5]. Fortunately, most prostate cancers tend to grow slow-
ly and are low-grade with relatively low risk and limited 
aggressiveness. When the cancer is limited to the pros-
tate, it is considered localized and potentially curable. 
There are no initial or early symptoms in most cases, but 
late symptoms may include fatigue due to anemia, bone 
pain, paralysis from spinal metastases, and renal failure 
from bilateral ureteral obstruction.

KEY POINTS IN DIAGNOSIS 
AND PROSTATE CANCER MANAGEMENT

Diagnosis is primarily based on prostate-specific an-
tigen (PSA) testing and transrectal ultrasound-guided 
(TRUS) prostate tissue biopsies, although PSA testing for 
screening remains controversial.

Newer diagnostic modalities include free and total PSA 
levels, PCA3 urine testing, the worldwide variations in pros-
tate cancer incidence might be attributed to PSA testing [6] 

According to recently conducted research studies, 
around 20-40% of the prostate cancer cases in the USA 
and Europe could be due to overdiagnosis through exten-
sive PSA testing [7, 8, 9].

Prostate Health Index scoring (PHI), the «4K» test, 
exosome testing, genomic analysis, MRI imaging, PIRADS 
scoring, and MRI-TRUS fusion guided biopsies.

Temporal trends of prostate cancer incidence and 
mortality varied significantly internationally during the 
past years, and they seem tightly correlated to the adop-
tion of PSA testing for early detection of the disease espe-
cially in Western countries. [10] Although the reasons are 
not clear, it may reflect both early detection and improved 
treatment [11, 12, 13]. In recent years, the development 
of novel genetic technologies allowed for the first time a 
comprehensive analysis of genetic and epigenetic chang-
es in human prostate cancer. Classical prognostic factors 
such as PSA testing, Gleason score and clinical cancer 
staging have demonstrated not to be always sufficient to 
lead to a clinically relevant cancer diagnosis. This infor-
mation, combined with targeted functional studies, helped 
to identify critical signaling pathways that are casually in-
volved in prostate cancer initiation and progression. we 
are moving toward personalized medicine, oncogenetic 
testing and biomarker profiling will facilitate the optimal 
therapeutic intervention based on the alterations ob-
served in single patients [14, 15].

HISTORY MEDICAL DATA IN PROSTATE CANCER

In ancient Greek the masculine term «prostates» meant 
«president» and was exclusively used in a non-medical 
sense. It was not until the Renaissance that anatomists dis-
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covered the organ naming it «glandulous body». In 1600 
the French physician du Laurens introduced the metaphoric 
denomination «prostatae». However he and his contempo-
raries misinterpreted the history of the organ and the term, 
choose the wrong gender when translating it into Latin, 
and believed that it designated a double organ. Only in the 
1800s was this anatomical error corrected while the gram-
matical one lived on.

The history of radical prostatectomy was initially char-
acterized by the problems in approaching this relatively 
difficulty accessible organ. In 1867, Theodor Billroth in Vi-
enna performed the first partial prostatectomy via a peri-
neal access. In 1904, Hugh Hampton Young and William 
Stewart Halsted at the Johns Hopkins Hospital in Baltimore 
/ USA carried out the first successful extracapsular perineal 
prostatectomy and opened up a new era. In Germany, Prof. 
Friedrich Voelcker in Halle in 1924 developed the so-called 
ischiorectal prostatectomy. Huggins established the andro-
gen-dependence of the prostate in the 1940s. But it was 
left to Terence Millin to publish in 1945 the first series of 
retropubic prostatectomies. In 1952, the sacroperineal ap-
proach according to Thiermann and the sacral prostatecto-
my according to were introduced. It was two discoveries of 
the 1960s that gave impetus for the study of prostate tissue 
androgens. The first was the radioimmunoassay (RIA), the 
Nobel-winning achievement of Yalow and Berson, providing 
for the first time a convenient method to quantify androgens 
and other hormones in body fluids. 

Finally, in 1991 another new era in prostate surgery 
started with the first laparoscopic prostatectomy. This de-
velopment peaked in 2011 with the presentation of the lap-
aroscopic DaVinci prostatectomy by Binder.

LABORATORY TESTS IN PROSTATE CANCER

Acid phosphatase in prostate cancer. An increasing 
number of recent studies have identified PAP as a signif-
icant prognostic factor for patients with intermediate- and 
high-risk prostate cancer. PAP appears to be particularly 
valuable in predicting distant failure in higher-risk patients 
for whom high levels of local control are achieved with ag-
gressive initial local treatment. Prostatic acid phosphatase 
(PAP) emerged as the world’s first clinically useful tumor 
marker in the 1940s and 1950s. With the introduction of 
the prostate-specific antigen (PSA) test in the 1980s, which 
performed significantly better than PAP in terms of screen-
ing and monitoring response to treatment, PAP fell into dis-
favor.

Alkaline phosphatase in prostate cancer. ALP is a 
fast and readily available biomarker for prostate cancer 
(PCa), prognosis .High serum alkaline phosphatase (ALP) 
is significantly associated with poor overall survival (OS) 
and progression-free surviva (PFS) except for cancer-spe-
cific survival (CSS) in prostate cancer  (PCa), (ALP) is an ef-
ficient and convenient biomarker for prostate cancer (PCa), 
prognosis. Many studies have evaluated the relationship 
between alkaline phosphatase (ALP) and the prognosis for 
prostate cancer (PCa). Prostate cancer patients with bone 
metastases have higher levels of PSA and ALP than those 
without. The enzyme ALP can physiologically dephosphor-

ylate compounds under alkaline pH environment. [16] We 
speculate that bone metastatic cancer may also lead to the 
rising of serum ALP, given that bone is the most common 
metastatic site of PCa. 

Many prostate cancer markers including prostate-spe-
cific antigen (PSA), prostate specific membrane antigen 
(PSMA), prostate acid phosphatase (PAP), and prostate 
stem cell antigen (PSCA) have been identified so far [18, 
19, 20, 21, 22, 23].

Prostate specific membrane antigen (PSMA). PSMA 
has known enzymatic activities and acts as a glutamate-pre-
ferring carboxypeptidase [24, 25, 26]. The use of PSMA as 
a therapeutic antigenic target for antibodies has recently 
become more than a hypothetical proposal. Recent stud-
ies with an anti-PSMA mAb have used linkages to radionu-
clides to treat metastatic prostate cancer [27]. By using dif-
ferent combinations of anti-PSMA antibodies or antibodies 
to other previously described targets such as GM2, KSA, 
Thomsen-Friedenreich antigen, or others yet to be identi-
fied, one could perhaps develop a more powerful and/or 
more precisely targeted treatment strategy for prostate can-
cer [28]. The PSMA protein has a unique 3-part structure: a 
19-amino-acid internal portion, a 24-amino-acid transmem-
brane portion, and a 707-amino-acid external portion [29, 
30]. The PSMA gene is located on the short arm of chromo-
some 11 in a region that is not commonly deleted in pros-
tate cancer [31]. PSMA does have an internalization signal 
that allows internalization of the protein on the cell surface 
into an endosomal compartment [32]. Originally developed 
with a type of prostate cancer cell line known as LNCaP 
cells, the mAb 7E11 was the first anti-PSMA antibody. It 
recognizes and binds a PSMA intracellular or cytoplasmic 
epitope [33, 34]. Recent anti-PSMA antibodies have iden-
tified dimer-specific epitopes on PSMA-expressive tumor 
cells [35]. Studies have consistently demonstrated PSMA 
expression in all types of prostate tissue and increased 
PSMA expression in cancer tissue [36, 37, 38, 39, 40, 41].

Prostate acid phosphatase (PAP). PAP enzymatic 
activity occurs when PAP forms a homodimer that consists 
of two catalytically inactive subunits (50 kDa) bound by 
non-covalent bonds [42, 43]. As the name suggests, PAP 
shows phosphatase activity in acidic condition (pH 4-6) 
[44]. Human PAP, also known as Acpp or prostatic specific 
acid phosphatase (PSAP), is a secreted glycoprotein (100 
kDa) enzyme (E.C. 3.1.3.2) that is synthesized in the pros-
tate gland’s epithelial cells [45]. In human, PAP is one of 
the major proteins secreted by prostate columnar epitheli-
um secretory cells following puberty [46]. PAP expression 
is associated with the sex hormone testosterone which de-
termines secondary sexual characteristics [47]. Robust ex-
pression of PAP was detected in high Gleason score pros-
tate cancer [48]. The PAP gene is located in chromosome 
3q21-23 in humans. The molecular mechanisms underlying 
PAP gene regulation are not fully understood. However, 
many trans-acting factors including androgen/androgen re-
ceptor, NF-κB, TNF-α and IL-1 are involved in the regulation 
of PAP gene expression. The androgen is an essential fac-
tor for human PAP expression. Upstream deletion analysis 
confirmed that 577bp in -1356/-799 region is cis-acting en-
hancer region. Furthermore, prostate cancer specific PAP 
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expression is increased due to NF-κB binding to AGGTGT 
motif in −1254/−1249 region that is located in the PAP pro-
moter region [49]. PAP can regulate prostate cell growth 
in two signaling pathways. Human ErbB-2 (HER-2) can be 
homodimerized when it is phosphorylated at a tyrosine res-
idue in early developmental stages of prostate cancer [50]. 
At stage prostate cancer had a low level of PAP, suggesting 
a high risk for malignant tumor formation [51].

Prostate stem cell antigen (PSCA). The PSCA gene 
is located on chromosome 8q24.2 and encodes a 123 ami-
no acid cell surface protein with 30% homology to stem cell 
antigen type 2 (SCA-2), an immature lymphocyte cell sur-
face marker. It is because of this relatively weak homology 
that PSCA was named inaccurately since it is not a marker 
for a stem cell population nor is it exclusively expressed 
in the prostate. Like SCA-2, PSCA is a member of the 
Thy-1/Ly-6 family of glycosylphosphatidylinositol (GPI) an-
chored surface proteins. Additionally, a murine PSCA (mP-
SCA) homologue has been identified with 70% homology 
to human PSCA at the nucleotide and amino acid levels, 
which is located on chromosome 15 [52]. With any poten-
tial immunotherapeutic target it is necessary to assess the 
normal tissue expression. Ideal targets show overexpres-
sion on target cells with limited or no expression on nor-
mal tissues, thereby reducing the risk of autoimmunity as 
a side effect. PSCA messenger RNA (mRNA) expression 
in normal human tissues was found to be predominantly 
expressed in prostate [53, 54]. An additional study showed 
a higher percentage of metastatic prostate cancer cases 
staining positive for PSCA mRNA compared with nonmalig-
nant prostate disease and organ-confined prostate cancer 
[55]. Whether overexpression of PSCA in humans is caus-
ative of prostate carcinogenesis remains unknown. The 
PSCA gene was originally identified through an analysis of 
genes up-regulated in the human prostate cancer LAPC-4 
xenograft model [56].

MODERN METHODS FOR DIAGNOSIS 
IN PROSTATE CANCER

One of possible causes of prostate malignancy could 
be gene mutations.  In this idea, from studies we know 
that candidate genes for prostate cancer predisposition 
are important. So, genes that partake in the androgen 
pathway and metabolism of testosterone play a signifi-
cant role in malignancy developmental status.  Structural 
aspects and particularities, are important in analyze, such 
as epithelium and cells from prostate particularly modi-
fied [57]. The identification of malignancy biomarkers and 
targeting of specific genetic mutations can be used for a 
proper treatment in prostate neoplasia. In this idea we can 
mention that biomarkers which can be used for targeted 
treatment in prostate cancer are DNA tumor biomarkers. 
We can mention that a specific androgen receptor sig-
naling pathway and testosterone play a significant role in 
prostate malignancy [58].

From another point of view, artificial intelligence (AI) 
and machine learning algorithms have nowadays ad-
vanced. Following previously mentioned techniques, finally 
result new classifications in prostate cancer. Actually, the 

availability of news molecular markers, as well as the in-
troduction of advanced imagistic techniques plays a great 
role in prostate cancer diagnosis. In this idea we can men-
tion, multiparametric magnetic resonance imaging (mpMRI) 
and prostate-specific membrane antigen positron emission 
tomography (PSMA-PET) [59]. Knowing the guidelines, 
we must talk a little bit related to idea that each man at 
risk of prostate cancer should have an MRI of the pros-
tate practically performed prior obtaining a prostate biopsy 
[60]. Modern imagistic methods, help in idea to avoid and 
to minimize complications to lower urinary tract. In prostate 
cancer hematuria and temporary erectile dysfunction are 
affected [61]. More than, medical routine practice, include 
techniques such as screening, detection, in prostate cancer 
(PCa), useful for classification, treatment, and prognosis.

DISCUSSIONS

Prostate cancer research in the past decade has made 
huge stride in the understanding of the disease process and 
standardization of diagnostic criteria. PAP has a significantly 
higher correlation with the morphological characteristics of 
prostate cancer and can provide a more efficient prognosis 
than any other markers currently available. Since PAP is a 
proportional measure of prostate cancer progression, it can 
also be used in immunotherapy of prostate cancer. More 
molecular studies on PAP increase in prostate cancer and 
different forms of PAP including transmembrane PAP are 
needed to unveil the detailed mechanism of PAP in prostate 
cancer. Although PAP has been used as a marker of pros-
tate cancer for decades, normal physiological functions of 
PAP must still be identified. To better understand the diverse 
roles of PAP in vivo, a systematic and integrated approach 
will be needed. PSCA is a cell surface protein that has been 
demonstrated to be up-regulated in prostate cancer, along 
with several other tumors. Because of its limited expression 
in normal tissues, PSCA has significant potential as a diag-
nostic, prognostic and therapeutic tool in the management 
of prostate cancer patients. Animal models that recapitulate 
human prostatic disease have allowed PSCA to be validat-
ed as a therapeutic target in a multitude of approaches and 
clinical trials have proven the safety of PSCA immunother-
apy, thereby giving hope for future successes. With animal 
models as the foundation, an appropriate vaccination strat-
egy with PSCA as the immune target should be initiated in 
a human clinical trial. The ultimate goal in prostate cancer 
research is to discover, design and develop better diagnos-
tic, prognostic and therapeutic options for patients. Imagis-
tic methods are useful in diagnostic and in management of 
prostate cancer.

CONCLUSIONS

As we know, prostate cancer is one of the most com-
monly pathology, diagnosed in adult age to men. Etio-
logical key point includes sexual activity. In prostate can-
cer, primarily diagnosis includes laboratory tests such 
as prostate-specific antigen (PSA) and imagistic meth-
ods such as MRI scans, and prostate tissue biopsies, if 
needed.
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Цель настоящего литературного обзора – в последовательном изучении диагностических этапов рака 
простаты. Рак простаты классифицируется структурно по шкале Глисона. Фосфатазы участвуют в различных 
клеточных изменениях, включая пролиферацию, дифференциацию и канцерогенез. В определенных жизненных 
обстоятельствах белки являются регуляторами, влияющими на внутриклеточные сигнальные пути. Изменения в 
функциональности фосфатаз представляют собой ключевой момент в малигнизации патологического процесса. 
Исследователи пытаются исследовать и сделать выводы о раке простаты, используя геномный анализ, клинически  
важные биомаркеры и методы визуализации. Поэтому, наконец, после следующих этапов описания, целью является 
предоставление заключения по раку предстательной железы и различным ключевым моментам его развития.
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Біздің мақсатымыз – қуық асты безінің қатерлі ісігінің диагностикалық кезеңдерін жүйелі түрде зерттеу. Қуық 
асты безінің қатерлі ісігі Глисон көрсеткіші бойынша құрылымдық түрде жіктеледі. Фосфатазалар әртүрлі жасушалық 
өзгерістерге, соның ішінде пролиферацияға, дифференциацияға және канцерогенезге қатысады. Белгілі бір өмірлік 
жағдайларда ақуыздар жасушаішілік сигнал беру жолдарына әсер ететін реттеуші ретінде әрекет етеді. Фосфатаза 
функциясының өзгеруі қатерлі ісіктің дамуындағы маңызды қадам болып табылады. Зерттеушілер геномдық 
талдауды, клиникалық маңызды биомаркерлерді және бейнелеу әдістерін қолдана отырып, простата ісіктері туралы 
түсінуге және қорытынды жасауға тырысуда.  Сондықтан, сипаттаудың келесі кезеңдерін өткеннен кейін, қуық асты 
безінің қатерлі ісігі және оның дамуындағы әртүрлі негізгі мәселелер туралы қорытынды беруді мақсат етеді.
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