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Abstract: In few studies, the exposure of ultraviolet and vitamin
D serum levels has been linked to prostate cancer. To date, there
are controversy about research results and still no studies linking
VDR directly with TASCs in prostate cancer.
Objective:
To
assess
the
relationship
between
immunohistochemical expression of VDR with TASCs and
histopathological grading in prostate adenocarcinoma.
Materials and Methods: This analytic study with cross sectional
approach used 35 samples from paraffin blocks from patients
histopathologically diagnosed as prostate adenocarcinoma.
Grading of these samples were assessed and Masson’s trichrome
histochemistry (for TASCs) and VDR immunohistochemical
staining were perfomed. All results were analyzed using Chi
Square or Pearson chi square.
Results and Discussion: There was statistically significant
relationship between immunohistochemical expression of VDR
with histopathological grading and grade group, with moderate
strength value (r=0.381) and p value <0.05. But, no statistically
significant
relationship
between
immunohistochemical
expression of VDR and TASCs in prostate adenocarcinoma.
Conclusion: Further studies are needed to compare vitamin D
blood levels with immunohistochemical expression of VDR in
prostate tissue. Also, further researchers are needed to relate
TGFβ with TASCs and immunohistochemical expression of
VDR in prostate adenocarcinoma. In these samples, it is also
necessary to further investigate the VDR SNP gene.
Keywords: vitamin D, VDR, prostate adenocarcinoma,TASCs

I. INTRODUCTION

P

rostate adenocarcinoma is an invasive carcinoma consisting
of neoplastic prostate epithelial cells with differentiation and
secretion arranged in various histomorphological patterns. In this
carcinoma, basal cells are generally not found.1 Prostate

adenocarcinoma is one of leading causes of death in men. Each
year 1.6 million men are diagnosed as prostate adenocarcinoma
and 366,000 men die because of this tumor around the world.2 In
North Sumatra in 2016, prostate cancer ranked in 4th after lung,
cervical, and breast cancer with 42 cases.3 In Medan in 2014
based on health center recapitulation, there were 99 prostate
cancer patients ranking in 2nd after breast cancer (499 cases).4
Prostate gland consists of epithelial and stroma compartment
separated by basal membrane5,6. Cells in these two compartments
maintain an active two-way communication through paracrine
mechanism whereby ligands and receptors are shared between
these two compartments. This mutual communication is balanced
and important for maintaining tissue homeostatis.5 Stroma of
prostate gland is composed of fibroblasts, smooth muscle cells,
and extracellular matrix (ECM) rich in collagen fibers lying
between the glands. The existence of repeated and continuous
epithelial injuries throughout the aging process and at the same
time androgen hormone also needed to regulate the prostate
gland, cause biological change of the prostate which is from
reproductive function to chronic wound repair function. The
biologic condition of this wound repair is the key in driving the
development of different prostate diseases, all of which are found
in both TASC and inflammation.6
TASCs are referred as new stromal environment that occur
as a result of the response to carcinoma.7 These TASCs are
described as microenvironment located adjacent to the
epithelium that are able to coordinate several activities (wound
repair, changes in homeostasis and interactions with neoplastic
complexes.5,7 Tumor microenvironment include mesenchymal/
stromal stem cells, endothelial cells, fibroblasts, myofibroblasts,
immune cells, and neural crest cells, all of which secrete factors
such as chemokines, cytokines, ECM, and matrix- degrading
enzymes.5,8-10 Prostatic TASCs promote prostate cancer
progression by supporting tumor cell proliferation, inducing
fibroblastic phenotype, changing the shape of ECM, and
increasing the likelihood of metastasis.5
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Because prostate cancer-associated TASCs consist of
cancer-associated fibroblasts cells (CAF) that occur
concomitantly with reduced or complete loss of smooth muscle
cells, these changes can be easily seen using simple
histochemical methods such as Mallory or Masson’s trichrome
staining.11,12 These CAFs are most often regulated through
transforming growth factor (TGFβ) signaling pathway.13 The
presence of TGFβ upregulation supports the formation of
TASCs, induces epithelial-to-mesenchymal transition (EMT),
and induces VDR expression in WPMY-1 human prostate
stromal cell line.13,14 This VDR mediates the action of vitamin D
hormone and can affect prostate tissue.15 Vitamin D has been
known as a hormone to have a lower risk of several types of
cancer, including prostate cancer.16
On the other hand, this TGF-β can increase the upregulation
of CYP24A1 (functions to metabolize 1,25D3 into an inactive
form which will then be excreted in the urine) induced by
1,25D3. The increased expression of CYP24A1 in the tumor
microenvironment can increase the metabolism of 1,25D3
thereby reducing its availability. Therefore, the high expression
of TGFβ in tumors and stroma may have negative impact on 1,25
D3 therapy.14 This is also confirmed by the study of Ding et al,
who found that the anti-tumor effect of 1,25D3 was due to TGFβ inhibition mediated by the interaction between ligand-bound
VDR and the transcription factor Smad3 which was activated by
TGF-β.15 The differences in these study results coupled with the
absence of studies linking VDR directly with TASCs in prostate
cancer cause researchers to be interested in looking at the
relationship of VDR immunohistochemical expression with
TASCs
and
histopathological
grading
of
prostate
adenocarcinoma.

II. MATERIAL AND METHODS
Sample selection
This analytic research with cross sectional approach was
done in General Hospital H. Adam Malik Medan/ Department of
Anatomical Pathology, Medical Faculty USU. This study was
conducted from December 2021 until March 2022, after
receiving approval from Health Research Ethics Committee,
Medical Faculty Universitas Sumatera Utara Medan.
Study samples were gathered from paraffin blocks from
patients diagnosed as prostate adenocarcinoma cases in General
Hospital H. Adam Malik Medan/ Department of Anatomical
Pathology, Medical Faculty USU fulfilling inclusion and
exclusion criteria. Samples were gathered by using consecutive
sampling. Inclusion criteria in this study were paraffin blocks
from TURP, prostatectomy and core biopsy specimens that has
been histopathologically diagnosed as prostate adenocarcinoma,
are adequate after stained with hematoxylin-eosin. Meanwhile,
exclusion criteria were paraffin blocks with core biopsy
specimens <10, and paraffin blocks/ slides that are not fulfilling
standard (damaged, etc.). VDR expression was determined as
dependent variable and histopathological grading and TASCs
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were determined as independent variables. Each sample was
stained with HE, Masson’s trichrome histochemistry and VDR
polyclonal
antibody
immunohistochemistry
(Bioassay
technology laboratory, dilution 1:100-1:300).
To evaluate histopathological grading in this study, the
researchers use two versions, which are based on Gleason score
and grade group. According to Gleason score, histopathological
grading are categorized into well differentiated (Gleason score ≤
6), moderately differentiated (Gleason score 7), and poorly
differentiated (Gleason score 8 – 10).14 On the other hand, based
on grade group, histopathological grading are categorized into:
Grade group 1 (Gleason score ≤6), Grade group 2 (Gleason score
3+4), Grade group 3 (Gleason score 4+3), Grade group 4
(Gleason score 4+4=8, 3+5=8, 5+3=8), and Grade group 5
(Gleason score 9–10).16
TASCs assessed using Masson’s trichrome staining were
categorized into 4 groups. If no blue color was found in the
stroma around malignant prostate gland, it was determined as (-).
If found 1-15% blue color in the stroma around malignant
prostate gland, it was assessed as (+). If there was 15-50% blue
color in the stroma around malignant prostate gland, it was
assessed as (++). When found >50% blue color in the stroma
around the prostate gland, it was assessed as (+++).17 Then, VDR
expression was interpreted by adding the area scores with the
intensity scores. Total area was done as follows: score 0 (if no
positive stained nuclei and cytoplasms), score 1 (<10% of
positive stained nuclei and cytoplasms), score 2 (10-50% of
positive stained cells), and score 3 (>50% of positive stained
cells. Meanwhile, intensity was scored as follows: 0 (none), 1
(weak, light brown), 2 (moderate), and 3 (strong, dark brown).
After that, the total score of VDR expression was categorized as
weak (if total score ≤2), moderate (if total score 3-4), and strong
(total score 5-6).18
Data analysis
Data collected in this research were processed by using
statistical software and analyzed using Chi Square Test or
Pearson Chi Square Test.
III. RESULTS
In this study, 35 samples with prostate adenocarcinoma
diagnosis in Department of Anatomic Pathology, Faculty of
Medicine, Universitas Sumatera Utara and Anatomic Pathology
Unit, General Hospital Haji Adam Malik Medan were obtained.
In this study, analysis about relationship about VDR
immunohistochemical expression with TASCs and grading
histopathology was done. Pearson chi square test analysis found
statistically
significant
relationship
between
VDR
immunohistochemical expression with grading histopathology
and grade group, with moderate strength value (r=0.381) and p
value <0.05. But, no statistically significant relationship between
immunohistochemical expression of VDR and TASCs in prostate
adenocarcinoma (p>0.05) (Table 1).
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Table 1. Relationship between VDR immunohistochemical
expression with TASCs and grading histopathology in
prostate adenocarcinoma.

Figure 1. Interpretation of VDR immunohistochemical staining.

Figure 2. Interpretation of Masson’s trichrome histochemical
staining.
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IV. DISCUSSION
The role of vitamin D has been widely studied in various
diseases and type of cancer.19 Vitamin D has been proposed to
have anti-cancer abilities, especially through its nuclear receptor
activity or VDR.18,20 This VDR expression can be overexpressed
or underexpressed in various cancer.21,23 As previously
mentioned, TASCs are determined as microenvironment located
adjacent to the epithelium that is able to coordinate several
activities such as wound repair, homeostatic changes and
interactions with neoplastic complexes.5.7 These TASCs promote
prostate cancer progession by supporting tumor cell proliferation,
inducing a fibroblastic phenotype, changing the shape of the
ECM, and increasing the likelihood of metastasis.5 In cancer, it is
known
that
carcinoma
cells
have
the
cap

acity to
induce normal fibroblasts into a reactive myofibroblast
phenotype.12,16 To examine these cells in TASCs associated with
prostate cancer, this study used Masson's trichrome staining.11,12
In this study, it was found that from 35 samples, there were about
54.3% samples had >50% of the stroma around the prostate gland
stained blue (group +++), 22.9% samples had ≤15% stroma
stained blue (group +), and 22.9% samples had ?15-<50% stroma
stained blue (group ++). The results of this study was in line with
Hilbertina and Mulyani who found that all carcinoma specimens
had TASCs> 15%. The higher the degree of histopathology, the
higher the percentage of TASCs and this relationship is strong
and statistically significant.16
Then, in this study, the relationship between VDR
immunohistochemical expression and TASCs in prostate
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adenocarcinoma was determined. By using Pearson chi square,
no statistically significant relationship between VDR
immunohistochemical expression and TASCs in prostate
adenocarcinoma was found (p>0.05). So far, there are still no
published studies examining the relationship between VDR
expression and TASCs in prostate adenocarcinoma. Therefore, it
cannot be compared with other studies.
According to the literature, it is known that carcinoma cells
have the capacity to induce normal fibroblasts into a reactive
myofibroblast phenotype (CAF).12,16 These CAFs are most often
regulated through TGFβ signaling pathway.13 TGFβ upregulation
supports angiogenesis and the formation of TASCs through
matrix production (fibronectin, elastin, type I collagen) and
release of factors responsible for extracellular remodelling
(metalloproteinases and their inhibitors). Moreover, TGFβ
activation induces EMT and VDR expression in the human
WPMY-1 prostate stromal cell line.13,14 Increased levels of IL-6
secretion from CAFs are thought to be a mechanism for the
development of prostate cancer that is not dependent on
androgen hormones through the PI3K-AKT, STAT3 and
MAPK/ERK pathways. Activated stromal cells react with each
other.13 Based on this study’s results, it can be concluded that
there appears to be no direct association between VDR and the
onset of TASCs. Based on the theory, it seems that TGFβ is the
one that causes TASCs and induces VDR expression. Therefore,
it is necessary to further investigate whether this TGFβ is indeed
directly and separately causes TASCs and induces VDR
expression. So, it can be concluded that TGFβ does not directly
affect the occurrence of TASCs.
In addition, based on grading, this study found a statistically
significant relationship between VDR immunohistochemical
expression with both histopathological grading and group grade,
with moderate strength value (r=0.381; p value <0.05). There is
controversy from several previous studies’ results.24-26 The
results of this study was in line with Hendrickson et al. They
found that men with high expression of VDR protein tumour had
better clinical characteristics, including lower Gleason scores.
They also found that VDR expression was highest in tumour with
Gleason 3+3 and decreased with Gleason scores (p<0.001).25
Currently, molecular biology has developed very rapidly. The
VDR gene is found on chromosome 12q13.11 and is
polymorphic with at least 618 variants found. There have been
several previous studies regarding single nucleotide
polymorphisms (SNPs) in the VDR gene. As in the study of
Jingwi et al, it was found that there was an association between
SNP VDR and Gleason scores in prostate adenocarcinoma,
which was the relationship between BsmI genotypes and
rs2239185 with high Gleason scores.27 Because in this study,
there was VDR expression in all histopathological grading. This
led researchers to think that there may be certain VDR SNPs that
tend to have higher or lower levels. Therefore, it is necessary to
conduct further research on VDR SNPs in this sample group.
However, in contrast to Ginting et al, they found no difference
between VDR expression and prostate adenocarcinoma grade
groups. In addition, it was also found that in all groups, moderate
VDR expression was higher than strong expression.28
Increased expression of VDR in colorectal cancer is
associated with better tumour differentiation, absence of lymph
node involvement and better prognosis.25 In the study of Erida et
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al, it appeared that there is a strong correlation between VDR
immunoexpression and the degree of differentiation in colorectal
adenocarcinoma. It was found that VDR correlated with the low
grade group so that targeted therapy with vitamin D or its active
form, calcitriol, could be given to the low grade group. An
increased number of VDRs in tumour tissue responds to calcitriol
therapy as the active form of the vitamin D metabolite.29 Aminah
et al and Kure et al also found that VDR expression was less
common in high grade tumours than in low grade colorectal
adenocarcinomas. They also found an association between VDR
immunoexpression and the degree of differentiation in colorectal
adenocarcinoma.30,31 A recent study of VDR protein expression
in 841 prostate cancer patients found that patients with high VDR
expression had decreased Gleason score and stagnant tumour
stages; it significantly reduces the risk of a lethal malignancy of
prostate cancer.24,26
The results of this study and several previous studies proved
the same thing. VDR expression began to increase at the
beginning of carcinogenesis or increase in the human colonic and
prostate mucosa during early tumour development, but the level
became low in poorly differentiated. This proved that VDR has
the effect of restraining the growth of tumour cells. The results of
this study have proven the role of VDR in the development of the
pathogenesis of prostate adenocarcinoma so that vitamin D and
its synthetic analogues can be used as adjuvant therapy in
prostate cancer patients with positive VDR expression. If there is
downregulation of the VDR, it will cause unresponsiveness and
resistance not only to 1,25(OH)2D3 analog therapy but also the
antitumoral effects of endogenous 1,25(OH)2D3. In this study, a
polyclonal antibody VDR was used, where the VDR here
specifically encoded the hormone receptor for vitamin D3.
Therefore, the treatment given for this VDR is cholecalciferolD3.
During this study, there was difficulty experienced by
researchers. First of all, in determining the grading, some of the
samples were from core biopsy, so it is difficult for the
researchers to obtain good enough tumour specimens. It is feared
that it does not represent the Gleason score and VDR expression.
Second, in assessing VDR expression, the intensity of the brown
color that appeared was not too different.
There were limitations encountered in this research. First,
the researchers only evaluate the amount of VDR in tissues and
not in blood samples. Therefore, it can’t describe the actual
vitamin D levels in the samples.
V. CONCLUSION
In this study, some conclusion could be emphasized. There
was
statistically
significant
relationship
between
immunohistochemical expression of VDR with histopathological
grading and grade group, with moderate strength value (r=0.381)
and p value <0.05. But, no statistically significant relationship
between immunohistochemical expression of VDR and TASCs
in prostate adenocarcinoma.
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