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Abstract

Prostate cancer is the second most common cancer in men worldwide. The management of prostate cancer in complicated due the highly
heterogenous nature of molecular mechanism in oncogenesis and tumor progression. Understanding the molecular pathways underlying these
processes is critical for the effective management of this cancer. Growth factor receptor signaling pathways especially initiated by EGFR and IGF-
1R play crucial role in growth, differentiation and survival of prostate epithelial cells, therefore dissection of the alterations of the molecules in
this pathway received major attention in prostate cancer research. The aim of this study is to compare the protein expression pattern of EGFR
and IGF-1R between malignant and benign prostate epithelial cells as well as the impact on the survical of the patients. We performed protein
expression analysis on EGFR and IGF-1R by immunohistochemical method on tissue microarray specimens. As p53 mutation is common molecular
alteration in prostate cancer, we included p53 mutational analysis in this study. The tissue array blocks were constructed from the archival paraffin
embedded tissue obtained from the 128 prostate cancer patients as well as 28 patients diagnosed as benign prostatic hyperplasia (BPH). Univariate
and multivariate analyses were used to evaluate the association between the expression status of these genes and the overall survival of the patients.
EGFR and IGF-IR were detected in 36.5% and 18.3% of the cancer specimens, respectively. No association between EGFR and IGF-IR expression
and cancer mortality was detected. In contrast, p53 nuclear immunoreactivity was detected in 24.2 % of malignant tumor cases and was shown to
correlate with the cancer death in both univariate and multivariate analyses (p = 0.0076, 0.027, respectively). This data suggests that p53 mutational
status detected by immunohistochemical method in prostate cancer is associated with the poorly differentiated phenotype and can serve as a
prognostic indicator for the overall survival of the patients.
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Introduction

Prostate cancer has become a major health problem, as it is the
second commonly diagnosed malignancy in men worldwide and
the fifth leading cause of cancer death among men worldwide [1].
The incidence of prostate cancer greatly varies up 25 folds between
races and geographic populations [2]. However, the mortality rate
varies about 10-fold across the countries [3]. Moreover, much
larger relative increases in incidence and mortality rates were
seen in Asian countries [3]. In Thailand, the nationwide incidence
rates of prostate cancer have increased at an average annual
percent change of 2.7% over the past two decades [2]. The mean
annual ASR increased from 4.9 prostate cancer cases per 100,000
person-years in 1995 to 1999 to 7.1 prostate cancer cases per
100,000 person- years in 2010 to 2012 [4]. However, reports from
the Thai National Cancer Institute show regional differences in
the incidence of prostate cancer, with a higher incidence rate in
southern Thailand compared with the northeast region (ASR, 10.4
v 4.1 prostate cancer cases per 100,000 person-years, respectively)
[4]. Therefore, there is a trend of increasing incidence of prostate
cancer in the Thai population in some parts of the country, and Thai
patients presented at more advanced stages [5].

The incidence of prostate cancer has increased due to
sensitive screening procedures. Current estimates suggest that
as many as 40% of American men over the age of 50 years have
histologically detectable prostate cancer. However, only 8% of these
prostate cancer patients will develop clinically significant tumors.
Unfortunately, about 10% of newly diagnosed prostate cancer
patients already have metastatic lesions. Once metastases develop,
the median survival of these patients is limited to 6-12 months
[6]. For this reason, establishment of prognostic indicators which
can identify a subset of patients with aggressive cancer is warrant.
Although prostate cancer is initially hormonally responsive, the
subsequent development of hormone refractory phenotype in the
majority of prostate cancer patients will limit the efficacy of this
therapeutic measure. As prostate cancer becomes the major health
problem worldwide, research work that can provide a better insight
into the prostate carcinogenesis will be urgently required for the
development of better tumor marker and prognostic indicators as
well as the more effective treatment of patients.

Analysis of molecular characteristic of prostate cancer
indicates that multiple genetic alterations are required for prostate
cancer development and progression. This processes likely involves
activation of oncogenes and inactivation of tumor suppressor
genes. The common alterations include p53 mutation [7-10] Bcl2
overexpression [11-13], androgen receptor (AR) alteration [14-
16], c-Myc amplification [17-19], MMCAI/PTEN down regulation
[20,21] and loss of heterozygosity at specific loci. Some of these
molecular alterations are associated with the tumor aggressiveness,
however further large-scale studies are required to verify their
clinical relevance. As the growth-signaling pathway has been
shown to be critical in malignant transformation, characterization
of the deregulation of this pathway has received major attention.
Among the major growth factors and growth factor receptors
involved in prostate cancer development are IGF-R1 (insulin-like
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growth factor receptor 1), EGFR (epidermal growth factor), IGFII
(insulin-like growth factor 2), EGF (epidermal growth factor),
TGF B (transforming growth factor-beta) and FGF (fibroblast
growth factor) [22,23]. Autocrine loops involving these growth-
signaling pathways have been implicated in the development of
prostate cancer and the androgen-independent phenotype.

One of these is the secretion of TGFa from the prostate
epithelial cells, which can bind to the EGFR as an autocrine
fashion [24]. Moreover, the shift from androgen dependent to
androgen independent status has been proposed as the result of
the use of growth factor signaling pathway as a compensatory
mechanism. This hypothesis is supported by the fact that the cross-
talk between both pathways actually exists [25-30]. However,
further studies to elucidate the molecular mechanism underlying
the castration-resistance phenotype and the potential clinical
application is awaiting. As growth signalling pathway initiated by
the aforementioned growth factor receptors play the crucial role
for growth and differentiation of prostate epithelial cells and the
alteration of growth signalling pathway is likely involved in the
tumorigenesis and progression of the prostate cancer, we propose
that expression levels of these growth factor receptor proteins, IGF-
1R and EGFR are altered during the development and progression
of the prostate cancer. Therefore, this study aims to analyze levels
of protein expression of EGFR and IGF-1R by immunohistochemical
study on tissue microarray obtained from both malignant cells and
the benign counterparts. Additionally, the potential role of this
alteration as the prognostic indicator of prostate cancer was also
evaluated.

Moreover, the p53 mutational status as detected by
immunohistochemical study was also conducted as the mutational
alteration of p53 is one the most frequent molecular change among
human cancer including the prostate cancer. As the prostate
cancer incidence varies greatly among different ethnic populations
and between subpopulations among the same ethnic groups, the
molecular information of prostate cancer in Thai population
representing the low-risk group of prostate cancer would provide
the insight of the molecular pathway underlying the diversity of
prostate cancer risk and also the progression and clinical variation
of prostate cancer. In this study, we conducted expression analysis
for EGFR, IGF-1R and p53 in 128 cases of human primary prostate
cancer samples from Thai population and 39 samples of benign
counterparts. These results were analyzed in conjunction with
patient survival data. Therefore, the prognostic value of the protein
expression of these genes can be evaluated.

Materials and Methods
Tissue preparation

The specimens included in this study were the formalin-fixed
paraffin embedded prostate tissue obtained from consecutive
prostate cancer patients by transurethral resection (TUR-P). All
cancer specimens were obtained from Thai patients who were
diagnosed and treated at Songklanagarind hospital, Prince of
Songkla University, Hatyai, Songkhla, Thailand during 1994-2002.
The total number of cancer patients was 128 cases. The age of
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patients varied from 41-101 yrs (median=72.5). The median follow
up time was 27 months (0-130 months). The combined Gleason
grade of the prostate cancer varies from 6-10 (the number of cases
which had combined Gleason score 6,7, 8,9, 10 = 25, 23, 42, 16, 22,
respectively). The fraction of prostatic tissue involved by carcinoma
varied from 10-100% (mean = 84%). The pretreatment evaluation
included serum PSA measurement and bone scan for detection
of metastatic disease. Pretreatment serum PSA varied from 2 to
5315 (mean = 263). 56 out of 128 patients (43.6%) had metastatic
diseases at the initial diagnosis. Most of the patients came to the
hospital due to obstructive uropathy symptom that was likely due
to the lack of the screening program during the period of this study.

Table 1: Patients and clinicopathological parameters.

All patients were categorized as an advanced disease according to
high serum PSA level and high tumor volume as assessed by TUR-P
specimens. The summary of clinicopathological data of cancer
patients is shown in Table 1. Benign prostate samples obtained
from patients with nodular hyperplasia (28 cases) and from benign
counterparts of prostate cancer samples (11 cases) were also
included in this study. Thus total number of benign cases was 39.
All cancer patients were treated with androgen ablation therapy
(bilateral orchidectomy). The research projected was approved by
the ethical committee of Prince of Songkla University (institutional
review board, IRB).

Patients (n) 128
Age (y)
Mean 72.5
Range 41-101
Combined Gleason score (n)
Gleason 6 25
Gleason 7 23
Gleason 8 42
Gleason 9 16
Gleason 10 22
Primary Gleason grade
Gleason 3 32
Gleason 4 69
Gleason 5 27
Serum PSA (ng/ml)
Mean 263
Range 2-5315
Percentage of tissue involved by carcinoma
Mean 84%
Range 10-100%
Follow up time (month)
Median 27
Range 0-130

Tissue microarray block construction

The paraffin blocks from each case of prostate cancer patients
were used to prepare the tissue array blocks using a tissue
microarray precision instrument (Beecher instrument company,
MD, USA). The desired areas of tumor or benign tissue were
selected by mapping the paraffin block with the corresponding
pathological slides, which were stained with hematoxylin and
eosin. Recipient wells with a diameter of 1 mm were punched into
blank paraffin blocks. Cylinders of the tissue having a diameter of

1 mm were punched from the prostate donor tissue blocks from
an area of interest and inserted into each empty 1 mm cylinder of
the receipt block. Three tissue cylinders from tumor tissue of the
primary Gleason grade were sampled to construct the array. The
benign tissue was also sampled in the same way. The tissue sections
of 5 pm thickness were then prepared from the microarray block
which were then subjected to hematoxylin and eosin staining
(H&E) and subsequent immunohistochemical analysis. The H&E
slides were used to confirm that the areas of interest were actually
obtained.
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Immunohistochemical staining

The
immunohistochemical

tissue microarray slides were subjected to
study using avidin-biotin horseradish
peroxidase complex (ABC) technique with 3,3-diaminobenzidine
tetrahydrochloride as the chromogen (Vecta staining kit, Vector
Laboratory, Burlingame, California, USA). The procedure was
performed according to the manufacturer’s protocol. Briefly,
sections (5pm thick) from formalin-embedded tissue microarray
blocks were mounted on the silanized slides, and baked overnight
at 60°C. They were then deparaffinized in xylene, rehydrated in
a decreasing ethanol series and rinsed in phosphate buffered
saline (PBS), pH 7.4. Endogeneous peroxidase was blocked using
0.3% H202 in PBS for 5 minutes. The tissue slides were then
subjected to antigen retrieval by heating with microwave oven at
high and medium-low power for 3 and 10 min respectively in the
presence of TE buffer (pH 9.0). The slides were then washed with
distilled water, followed by blocking for non-specific binding with
10% normal horse serum. The tissue slides were then incubated
overnight at 4°C with monoclonal mouse antibody against EGFR,
clone EGFR1 (Novocasta, Newsastle, UK) or IGF-1R, clone alR3
(Oncogene Research product, EMD biosciences, Inc., San Diego, CA,
USA) or p53, clone PAb 240 (Dako cytomation, Glostrup, Denmark).
The dilution of anti-EGFR and anti-IGF-1R antibodies was 1:100
and for anti-p53 antibody was 1:500. The slides were then
incubated with a biotinylated rabbit anti-mouse IgG secondary
antibody (Vecta staining kit) and an avidin-biotin-peroxidase
complex (Vecta staining kit). Visualization of the immunoreaction
was achieved using diaminobenzidine tetrahydrochloride. Sections
were then counterstained with hematoxylin, dehydrated through
graded alcohol, cleared in xylene, and mounted. The membrane
staining in the basal layer of benign squamous epitheliums of
the skin and benign mammary ductal epitheliums was used as a
positive control for the EGFR and IGF-1R analyses, respectively.
The positive nuclear staining in esophageal cancer tissue obtained
from cancer specimens with previously confirmed to possess p53
mutation by DNA sequencing was used as a positive control in p53
immunohistochemical study.

The immunohistochemical staining interpretation

EGFR and IGF-IR expression was semi quantitatively measured
by estimating the fraction of positive cells and the intensity
of immunoreactivity. The intensity of staining was scored as
0 (negative), 1 (weak), 2 (moderate) or 3 (strong). Positive
staining was further categorized into 2 scores according to the
fraction of positive cells (1, <50% positive cells; 2, =2 50% positive
cells) as recommended by the published article [31]. A total
immunoreactivity score was calculated by multiplication of the two
values (staining intensity x fraction of positive cells). Therefore,
the total immunoreactivity score can be measured as the value of
0,1, 2, 3,4, 6. The p53 nuclear immunoreactivity was interpreted
as positive if the number of positive nuclear staining was more
than 10% of tumor cells as suggested by the published article [32].

Citation: Wilairat Leeanansaksiri, Hatcha Sriplung, Yuwadee Klomwises, Sittisak Honsawek and Chavaboon Dechsukhum*. The
p53 Alteration, a Potential Prognostic Indicator for Prostate Cancer from Thai Population. Sci ] Biol & Life Sci. 3(4): 2024. SJBLS.

MS.ID.000570. DOI: 10.33552/S]BLS.2024.04.000570

Volume 3-Issue 3

The scores of immunoreactivities assigned for each case were the
average values of all three microarray spots examined.

Statistical analysis

Pearson’s Chi-square was used to evaluate the possible
association between gene expression and the Gleason grade of
tumor. The association between p53 nuclear immunoreactivity
and tumor grade was also analyzed by the same method. If the
expected number in the 2x2 contingency table less than 5, Fisher’s
exact test was used. Log-rank test was used to evaluate the possible
association between the expression of the genes of interest (EGFR
and IGF-IR) and the overall survival of the patients in univariate
analysis. The Cox Hazard-regression model including relative risk,
probability and 95% confidence interval was used for multivariate
analysis of variables.

Results and Discussion

Prevalence of WT1, EGFR, IGF-1R expression and p53
nuclear accumulation in malignant and benign prostatic
tissue

For the EGFR and IGF-IR expression analysis, a total of 126 cases
were evaluated. EGFR expression was detected in 46 out of 126 cases
(36.5%) and IGF-IR was detected in 23 out of 126 cases (18.3%).
The pattern of EGFR and IGF-IR immunoreactivity was found to
be predominantly membrane staining with diffuse cytoplasmic
staining in a small subset of samples. Diffuse cytoplasmic staining
was found in 4 out of 126 samples (2.9%) and 7 out of 126 samples
(5.14%) for EGFR and IGF-1R, respectively. The expression of EGFR
in benign glands was found exclusively in basal epitheliums with
cell membrane staining pattern in all samples (39 cases) whereas
expression of IGF-1R was detected only in basal epitheliums with
cell membrane staining pattern in 24 out of 38 samples (63.16%).
The p53 analysis showed the overall nuclear immunoreactivity
of 24.2% (31 out of 128 cases). Moreover, the rate of p53 nuclear
immunoreactivity increased in the tumor with higher Gleason
grade, in that the tumor with Gleason grade of 3, 4, 5, showed the
rate of p53 immunoreactivity of 3.2, 20, and 51%, respectively. The
summary of gene expression profile and p53 immunoreactivity
result was shown in Tables 2 and 3. The possible correlation
between expression of EGFR and IGF-1R and the Gleason grade of
the tumor was tested by Pearson’s Chi-square. We used primary
Gleason grade (a predominant grade of the tumor) in the analysis
as the tumor tissue analyzed was taken from the areas of primary
Gleason grade of the tumor tissue. However, no statistically
significant correlation between the expression of EGFR and IGF-1R
and the histologic grade of the tumors was demonstrated (p = 0.098
and 0.068, respectively). Additionally, no difference in expression
score of EGFR and IGF-1R among groups of different Gleason score
was observed (Figure 1a, b). Besides this, the possible association
between bone metastasis and combined Gleason score was tested,
which showed that Gleason score of bone metastasis group was
higher than non-metastasis group (Figure 1c).
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Figure 1: Panel a, b Expression score of EGFR and IGF-1R in prostate cancer. The frequency of each expression score was shown in the
cancer samples according to primary Gleason grade. No difference in expression score of these proteins among groups of different primary
Gleason grade or combined Gleason score was detected.

Panel ¢ Comparing combined Gleason score in bone metastasis and non-metastasis groups. Note that patients with bone metastasis
possessed higher combined Gleason score than those without bone metastasis.
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Table 2: Prevalence of EGFR and IGF-1R expression and p53 immunoreactivity in malignant prostatic tissue.

EGFR 46/126 36.5 80/126 63.5
IGF-IR 23/126 18.3 103/126 81.7
P53 31/128 24.2 97/128 75.8

Table 3: Prevalence of EGFR and IGF-1R expression and p53 immunoreactivity in benign prostatic tissue Number of cases and percentage of
EGFR, IGF-1R, nuclear p53 immunoreactivity in malignant and benign prostatic tissue was shown.

EGFR 39/39 100 0/39 0
IGF-IR 24/38 63.2 14/38 36.8
P53 0/39 0 39/39 100
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Prognostic value of EGFR, IGF-1R expression and p53
immunoreactivity

In univariate analysis using log-rank test, EGFR expression
was not found to be a significant predictor of cancer mortality
of the prostate cancer patients (p= 0.6000), (Figure 2). Next, the
relationship between the expression of IGF-1R and overall survival
of the patients was evaluated. The result demonstrated that
there was no statistically significant association between IGF-IR
expression and the outcome of the disease (p= 0.3000), (Figure 3).
As p53 nuclear immunoreactivity was demonstrated to be more
frequently detected in prostate cancer samples compared with
benign tissue and was also associated with worse clinical outcome,
the prognostic significance of p53 nuclear immunoreactivity was
also determined in Thai prostate cancer patients. Intriguingly,
in p53 nuclear immunoreactivity was shown to be a significant
prognostic indicator with regard to the overall survival using log-
rank test (p = 0.0000), (Figure 4). For Gleason score, it was strong
evidence that there was no statistically significant association
between Gleason score and cancer mortality of the prostate
cancer patients (p = 0.0010), (Figure 5). We further evaluated the
possible independent prognostic significance of the expression of
these proteins and p53 nuclear immunoreactivity in multivariate

analysis using Cox Hazard-regression model. The other variables
included in this model were combined Gleason score and bone
metastasis status. First, full model with no interaction term
was developed. Then, the important variables were selected by
stepwise procedure. In addition, the inflation in the variances of the
parameter estimates were measure by variance inflation factors
(VIF). We can conclude that multicollinearity is not exit among the
predictors where VIF value is close to 1, (Table 4). Furthermore,
proportional hazards assumption of a Hazard-regression model
was evaluated, where combined Gleason score (p = 0.29), p53
nuclear immunoreactivity (p = 0.27), and global variables (p = 0.29)
indicated that the assumption was not violated. The results showed
that EGFR, IGF-1R expression status and bone metastasis stage
in prostate cancer cells did not have an impact on cancer-specific
mortality (Table 4). However, p53 nuclear immunoreactivity was
shown to be associated with increased risk for cancer death (p =
0.0314), (Table 4). Altogether, p53 nuclear immunoreactivity in
prostate cancer cells strongly associated with a poor prognostic of
prostate cancer with regard to overall survival and may serve as a
prognostic indicator or marker to evaluate the progression of the
disease. On the other hand, IGF-IR and EGFR expression did not
have an impact on the cancer mortality in this patient population.
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Figure 2: Kaplan-Meier plot of estimated probability of overall survival according to EGFR expression.
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Table 4: Multivariate analysis of potential prognostic factors for overall survival of 128 prostate cancer patients.

Combined Gleason score 1.155
6-7 1 - - 1 - -
8 1.45 (0.62,3.42) 0.3906 1.51 (0.65, 3.55) 0.341
9-10 2.52 (1.13,5.64) 0.0247 2.59 (1.18,5.66) 0.0173
p53immunoreactivity 1.155
No 1 - - 1 - -
Yes 2.29 (1.08, 4.86) 0.0303 2.22 (1.07,4.57) 0.0314
EGFR immunoreactivity
No 1 - -
Yes 0.88 (0.47,1.63) 0.6752
IGF-1R immunoreactivity
No 1 - -
Yes 1.29 (0.49, 3.45) 0.6073
Bone metastasis
No 1 - -
Yes 1.36 (0.74,2.52) 0.3268
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P53 immunoreactivity but not EGFR and IGF-1R
expression was correlated with the high combined
Gleason score

As Gleason score is the well established grading system which
indicates the aggressiveness of the disease, the possible association
between EGFR, IGF-1R expression and p53 mutation and this
histologic parameter was evaluated. We found that neither EGFR
nor IGF-1R expression correlated with Gleason grade of the prostate
cancer (p= 0.098 and 0.068, respectively). However, the rate of p53
nuclear immunoreactivity was found to be associated with high
Gleason grade of the tumor, in that tumors with higher Gleason
score possessed more frequent p53 nuclear immunoreactivity
(p= 0.001). Tumor samples of Gleason grade 3, 4, 5 showed the
prevalence of p53 nuclear immunoreactivity 3.2, 20 and 51%,
respectively. This finding concurs with the data from most of
previously published articles and confirms a pivotal role of p53 in
prostate cancer progression. Additionally, the possible association
between p53 nuclear immunoreactivity and bone metastasis status
was tested. However, there was no significant difference in the rate
of p53 nuclear immunoreactivity between bone metastasis and
non-bone metastatic group (23.2 and 25%, respectively).

Gleason score was confirmed to be a good prognostic
index for prostate cancer

As Gleason score is one of the widely accepted indicators for
aggressiveness of the disease, the prognostic value of this grading
system was evaluated in this Thai prostate cancer population. Log-
rank test for survival analysis was used to evaluate the prognostic
significance of this parameter. In this analysis, the patients can
be stratified into three groups, Gleason score 6-7, 8 and 9-10, in
which high Gleason score group (combined Gleason score > 7) had
shorter overall survival than low Gleason score group as shown
in Figure 5 (p=0.0002). Additionally, impact of Gleason score and
metastasis stage on the patient outcome was also analyzed in
the multivariate analysis. Only two variables, high Gleason score
(9 or 10) and p53 nuclear immunoreactivity were found to have
independent prognostic value with regard to the overall survival of
the patients (p = 0.015 and 0.027, respectively), (Table 4). However,
no independent prognostic significance of bone metastasis status
was observed (p = 0.106).

Discussion

The key findings in this study are discussed in the following
points. First, the expression of EGFR and IGF-IR can be detected in
a minor subset of malignant samples whereas expression of these
proteins detected in the majority of benign samples albeit restricted
to the basal epitheliums. As the luminal glandular epithelium was
believed to be the one that turns to cancer, the finding in this study
would support that EGFR functions as a survival factor in a subset
of prostate cancer. This observation also supported the previous
study that showed that the level of EGFR expression was associated
with tumor extension and loss of differentiation [33,34]. On the
other hand, the EGFR expression analysis by immunohistochemical
study showed that EGFR protein was decreased in prostate
cancer tissue as compared with benign tissue [35,36]. Prognostic
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significance of EGFR expression was also evaluated by various
groups. However, no association between EGFR expression and
overall survival of the patients was demonstrated in both univariate
and multivariate analyses [37,38]. However, EGFR expression was
shown to be an independent indicator for the relapse of prostate
cancer by other study [33]. This discrepancy could be explained
by the different gene expression analysis techniques used and the
heterogeneous nature of samples among these studies. However,
this issue has to be addressed by more extensive systematic
studies. The observed cytoplasmic staining pattern of EGFR in our
study was also demonstrated in other tumor samples. In pancreatic
ductal adenocarcinoma, EGFR cytoplasmic staining in tumor cells
was shown to be associated with poorly differentiated tumor as
well as shorter overall survival of the patients [39]. The study in
thyroid carcinoma, increased cytoplasmic localization was shown
to be the result of enhanced receptor turnover and accumulation
of cytoplasmic degradation product due to the presence of TGF-
alpha-EGFR autocrine loop [40]. This potential mechanism and
clinical relevance of EGFR cytoplasmic localization has to be
further investigated in prostate cancer. The IGF-IR expression was
detected in a minor subset of prostate cancers in this study (23
out of 126 cases, 18.3%). The staining pattern was predominantly
membranous, however diffuse cytoplasmic staining was found in a
small subset of cases. In benign tissue, IGF-1R protein was detected
in 63.2% of cases (24 out of 38 cases) albeit exclusively in basal
epitheliums with membrane staining pattern. In univariate analysis
(log-rank test), no association between IGF-1R expression and the
disease outcome was detected.

Moreover, there was also no correlation between the expression
status of this protein and Gleason grade of the tumor. Additionally,
after testing in a multivariate setting, IGF-1R expression was not
demonstrated to have a significant impact on the overall survival.
This suggests that IGF-1R does not play a critical role in the
malignant transformation in the majority of cancer cases and is
unlikely be involved in the cancer progression among this studied
population. The role of IGF-1R as a survival factor was supported by
some previous studies which showed that overexpression of IGF-
1R and its ligand IGF-II was more frequently detected in malignant
than in benign prostate tissue [41-43]. In contrast, downregulation
of IGF-1R protein and/or mRNA was observed during malignant
transformation and metastasis progression [44,45]. This similar
trend was also observed in the TRAM model of prostate cancer
progression in that IGF-1R mRNA level was lower in metastatic
cancer as compared with the primary tumor [46]. This finding was
also recapitulated in another model of prostate cancer progression
[47]. To further support the biological relevance of this finding,
by using the functional study, IGF-1R has been shown to be able
to promote cell differentiation [48]. According to this scenario, in
the absence of IRS-1, IGF-1R can induce the terminal differentiation
via the Shc/mitogen-activated protein kinase kinase pathway.
Therefore, downregulation of IGF-1R expression would be required
to abrogate this growth inhibitory effect of IGF-1R or the IGF-1R
expressing cells will not have selective advantage during tumor
progression. According to this scenario, the presence of IGF-1R in
some tumor samples may indicate a less aggressive phenotype.
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However, the trend for the better survival in the IGF-1R negative
group was also observed in this study albeit did not reach statistic
significance. More comprehensive gene expression analyses in
a large set of samples will be required to test this. The molecular
mechanism and the biological relevance of cytoplasmic localization
of IGF-1R in some prostate cancer samples is not clear at this
standpoint, however this pattern of expression was also observed
in the majority of breast cancer samples [49]. The clinical relevance
of this finding has to be addressed by further studies in larger
sample size.

The analysis for p53 mutation by immunohistochemical
study showed that the p53 nuclear immunoreactivity can be
detected in 24.2% of cancer cases. Intriguingly, the p53 nuclear
immunoreactivity was found to be associated with shorter
overall survival of the patients in univariate analysis. Moreover,
the prognostic significance of this parameter also continued
after testing in the multivariate model. Additionally, p53 nuclear
immunoreactivity was also found to be associated with poorly
differentiated tumor as defined by Gleason grade. This finding
is in line with most of previous research work that found strong
correlation between p53 nuclear accumulation and tumor
aggressiveness characterized by cancer recurrence, Gleason grade
and pathological stage of prostate cancer. However, our study is the
first attempt to characterize these molecular alterations and their
possible prognostic value in Thai prostate cancer population who
is known to possess low risk for prostate cancer. Previous studies
showed that lower rate of p53 and k-Ras mutations in prostate
cancer obtained from Japanese population [50]. However, the rate
of p53 nuclear immunoreactivity in Thai population was found to
fall in the range of those found in Caucasian population. The larger
series of Thai patient population should be analyzed to confirm this
trend.

This study also confirms the prognostic significance of Gleason
score on the disease outcome as anticipated.

The combined Gleason score is one of the established
prognostic indexes in prostate cancer. In survival analysis (Kaplan-
Meier plot), patients with combined Gleason score > 7 had higher
mortality rate compared with those with combined Gleason score
< 7. In multivariate analysis, combined Gleason score of 9 or 10
(high Gleason score) continued to be an independent prognostic
indicator in this patient population. Additionally, bone metastasis
status was found to be a significant prognostic indicator for cancer
mortality in this patient population after testing in a univariate
setting. However, this association disappeared in multivariate
model. This finding may imply that patients in non-bone metastasis
group have also in advanced stage as reflected by high tumor
volume evaluated by TUR-P specimens and high serum PSA level,
therefore other prognostic parameters such as Gleason grade or
other key molecular alterations like p53 mutation may have greater
impact on the overall survival of the patients. This hypothesis was
supported by the fact that the association between Gleason score
and bone metastasis was observed in this study.

Conclusion

In summary, we found the nuclear immunoreactivity of p53 in
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highly aggressive prostate cancer cases with high mortality rate. This
finding can serve as a significant prognostic indicator with regard to
the overall survival of the patients. In addition, this study is the first
attempt to detect and evaluate the prognostic significance of these
molecular changes in Thai prostate cancer population, a low risk
ethnicity of this cancer albeit high mortality rate. In contrast, EGFR
and IGF-1R expression was not shown to have a prognostic value in
this population. This finding strongly supports the pivotal role of
p53 in prostate cancer in both high and low risk populations. The
implication of this work is providing a highly potential prognostic
method to identify the aggressive cases with high risk for cancer
death, who need aggressive therapeutic interventions e.g. radical
surgery and to avoid from inappropriate treatment in indolent
cancer. In addition, p53 might have a therapeutic value by being
a target for immunotherapy and gene therapy for prostate cancer
treatment. Therefore, the future experiments should examine
whether restoration of wild type p53 expression in these cancer
cells will have a favorable therapeutic value.
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