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ABSTRACT

BACKGROUND

Gleason’s grading is an important prognostic parameter for prostatic malignancies. The invasiveness of the procedure coupled with
seeding along the biopsy tract has prompted us to explore the scope of a noninvasive procedure in the form of assay of urinary matrix
metalloproteinases (MMPs) with their inhibitors.

MATERIALS AND METHODS

Early morning midstream urine samples from 40 subjects including 28 cases suffering from carcinoma prostate and 12 subjects of
prostatic benign conditions as controls were included in this study. ELISA was performed for each of the parameters. Nonparametric
tests were employed for statistical evaluation at 95% confidence interval (p<0.05).

RESULTS

The mean ranks of MMP7 and MMP13 of case group and control group are 23.55, 13.38 vs. 25.71, 8.33 respectively and Mann-
Whitney U values are 82.50 and 22.0 between case and control groups (p<0.01 and p<0.001). We did not find any unanimous result
in case of different tissue inhibitors (TIMP1 and TIMPZ2) of MMPs. Significant Spearman’s correlation of Gleason’s score with MMP-7
(p=0.573,p=0.001) and MMP-13 (p=0.402, p=0.034) in urine was found. However, no significant correlation has been found between
free PSA, TIMP-1 and TIMP-2 with Gleason'’s score. Using Kruskal Wallis Test, we did not find any significant mean difference in rank

of parameters with different Gleason’s score excepting MMP7 (x2=9.259, DF=3 and p=0.026).

CONCLUSION

Our study suggesting that MMP7 and MMP13 in urine can be considered as an important substance for diagnosing prostate
carcinoma as their levels were found to be higher in malignant than in benign cases.
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BACKGROUND

Carcinoma prostate has been found to be the fourth most
common malignant neoplasm among worldwide male
population()) and the incidence of this carcinoma is up to 20-
fold higher in industrialised countries than developing
countries.(23) An increased understanding of the biology of
prostate carcinoma has led to the need for perception of
mechanism of proper diagnosis. Biopsy of prostatic tissue is
the mainstay of diagnosis and assessment of severity.
Gleason'’s scoring based on biopsy findings is used to grade the
severity. Although it is a gold standard for diagnosisitisa
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highly invasive process, hence the search for assay of a
noninvasive procedure has prompted us to undertake this
study.

The Gleason’s grading system, the most commonly used
classification scheme for the histological grading of prostate
cancer is based on a low magnification microscopic
description of the architecture of the cancer. The predominant
pattern is given a grade between 1 and 5 which is then added
to the second most dominant pattern. Thus, Gleason’s score
can be as low as 2 and as high as 10.(56) Our present study also
aims at finding out if there is any significant correlation
between different parameters and Gleason'’s score.

The matrix metalloproteinase (MMP) family is comprised
of critically important extracellular proteases whose activity
has been implicated in normal and pathological processes. The
MMPs have a potential role in basal membrane and
extracellular matrix degradation constantly facilitating
tumour invasion and metastasis development. Endogenous
tissue inhibitors of matrix metalloproteinase (TIMPs),
typically hold MMPs in check, but in cancer the balance
tumbles in favour of MMPs, which ultimately spill over from
blood to urine.(”)
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Matrix metalloproteinase7 (MMP-7) one of the
extracellular matrix dependent metalloproteinases, plays an
important role in tissue invasion and metastasis.(® There is
significant correlation between levels of MMP-7 mRNA or the
ratio of MMP7 mRNA/TIMP-1 mRNA and pathological stage,
lymph node metastasis, vascular invasion and histological
differentiation. The ratio is significantly increased in prostatic
carcinoma patients with high level of PSA.(9) Bonaldi and
Morgia et al have also cited increased serum level of MMP13 in
prostatic carcinoma patients in different studies. The plasma
concentration of MMP13 can have a diagnostic role in a
prostatic carcinoma patient.(10.11)

The expression of several MMPs and TIMPs in prostatic

carcinoma like MMP 2, 7,9, 13 and 4 and TIMP 1 and 2 have
recently been reported(7.1213) and shows that overexpression
of MMPs induces tumour growth.(14.15)
The proteins encoded by TIMP gene family are natural
inhibitors of matrix metalloproteinases. In addition to its
inhibitory role against MMPs, the encoded protein is able to
promote cell proliferation and may also have an antiapoptotic
function.

Although activation of MMPs requires participation of
TIMPs, its main role lies in inhibition of MMPs, it being a
bifunctional enzyme. The need for re-evaluation of TIMP as a
novel biomarker has arisen as secreted pro-MMPs form a
complex with TIMP.(12)

MATERIALS AND METHODS

Study Design

The present study is a hospital based observational case
control study involving Department of Biochemistry and
Urology.

Study Population+

Cases and Controls

For our study we have selected a group of 40 patients
attending Urology Department of our college and hospital for
TRUS guided biopsy due to complaints of prostatism clinically
and serum PSA level>4 ng/mL.

The study followed the guidelines of the Helsinki declaration
of 2009 (16) and was approved by the Institutional Ethics
Committee. Written consent was taken from every participant.

Inclusion Criteria
As described in the study population.

Exclusion Criteria

Patients having urinary tract infection on antibiotic therapy,
other associated urological disease, and catheterization,
surgery of bladder or prostate, history of any malignancy
(renal cell carcinoma, melanoma, breast and colorectal
carcinoma etc.) or metastatic disease receiving adjuvant
chemotherapy were excluded from the study group.

Collection and Storage of Sample

Early morning urinary samples for fPSA, MMP7, MMP13,
TIMP-1 and TIMP-2 were collected from 40 such patients and
stored at -20°C till further estimation. Samples were thawed to
room temperature before every assay and repeated thaw is
avoided.
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Estimation of Test Parameters

For estimating all the parameters, ELISA (Enzyme linked
immunosorbent assay) was done with commercially available
Accu Bind ELISA reagent kit for urinary free PSA (LOT
EIA23KIA6H581) and Ray Biotech ELISA reagent kit for
human MMP7 (Lot#: 1219140222), MMP13 (Lot#:
1219140175), TIMP1 (Lot#: 1219140191) and TIMP2 (Lot#:
1219140192). Standard curve was performed for each assay
using norms provided by the manufacturers.

TRUS guided multicore prostatic biopsy using trans-rectal
USG probe and biopsy gun was performed on the subjects
before discharge and the biopsy reports were collected on
follow up.

From the histopathological reports, the Gleason’s score
was obtained for the malignant patients.

RESULTS

Patients were classified into benign (B, N=12) and malignant
(M, N=28) groups according to biopsy results and statistical
calculations were performed. Significance was considered at
95% confidence interval (p<0.05) for all statistical tests.

Since our sample size was small, nonparametric tests were
done and all data were presented by their mean ranks.
Evaluation of the statistical significance between mean ranks
of different parameters of two groups were performed using
Mann-Whitney U test. The mean ranks of fPSA of cases and
controls in the present study are 16.05, 30.88. Mann-Whitney
U value is 43.50 between case and control group, this value
shows high statistical significance at p <0.001 levels (Table: 1).

The mean ranks of MMP7 and MMP13 of case group and

control group in the present study are 23.55, 13.38 and 25.71,
8.33 respectively. Mann-Whitney U values for MMP7 and
MMP13 are respectively 82.50 and 22.0 between case and
control group, these values shows high statistical significance
at 0.01 and <0.001 levels respectively (Table: 1).
The mean rank of urinary TIMP-1 value in our study was
slightly higher in malignant cases (21.71) than in benign
conditions (17.67). The Mann-Whitney U value of TIMP-1
between cases and controls is 134.0 which are not significant
statistically. On the other hand, the mean rank of urinary
TIMP-2 concentration was higher (17.30) in benign conditions
thanin malignant cases (27.96) and the Mann-Whitney U value
was 78.50 (p=0.008) which is statistically significant.

Spearman’s rho correlation was used to determine
correlation of different parameters with Gleason’s scoring. Our
study showed significant Spearman’s correlation of MMP7
(p=0.573, p=0.001) and MMP13 (p=0.402, p=0.034) in urine
with Gleason’s score (Table: 2). However, no significant
correlation had been found between free PSA, TIMP-1 and
TIMP-2 with Gleason’s score (Table: 2).

Kruskal Wallis test was used to check if the differences of
mean ranks of different parameters were varying significantly
with difference in Gleason’s score. We did not find any
significant mean difference in ranks of parameters with
different Gleason’s score excepting MMP7 (x2=9.259, DF=3
and p=0.026) (Table: 3 & 4).
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fPSA MMP7 MMP13 TIMP1 TIMP2
Mean Ranks Case:16.05 Case:23.55 Case:25.71 Case:21.71 Case:17.30
Control:30.88 Control:13.38 Control:8.33 Control:17.67 Control:27.96
Mann-Whitney U 43.50 82.50 22.0 134.0 78.50
Significance <0.001 0.010 <0.001 0.328 0.007
(p value)

Table 1. Showing Mean ranks of different Biochemical Parameters in Case and Control groups
with Mann-Whitney U test and Statistical Significance between groups.

uPSA MMP7 | MMP13 TIMP1 | TIMP2

Correlation Coefficient

(-)0.078 | 0.573" 0.402" (-)0.115 0.011

Spearman’s rho Gleason’s Scoring

Significance (p value) 0.692 0.001 0.034 0.560 0.957

N

28 28 28 28 28

Table 2. Showing Spearman’s rho correlations of Gleason’s scoring and different Biochemical
Parameters with their Significance

Mean Ranks

Gleason’s
Scoring
6.00 (N=08)|16.00| 8.44 10.31 15.44 13.38
7.00 (N=14)|14.11| 15.07 14.75 14.54 15.71
8.00 (N=04)| 8.00 | 19.13 18.75 15.75 13.25
9.00 (N=02)|24.25| 25.50 21.00 8.00 13.00
Table 3. Showing Mean ranks of different Biochemical
Parameters with respect to different Gleason’s Scoring

uPSA| MMP7 (MMP 13 | TIMP 1 | TIMP 2

Test Statistics
uPSA | MMP7 | MMP13 |[TIMP1| TIMP2
Chi-Square | 5.607 | 9.259 4.405 1.446 | 0.614

DF 3 3 3 3 3
Significance 0132 | 0.026 0.221 | 0.695 | 0.893
(p value)

Table 4. Showing Chi-Square values and their Significance

among different stages of Gleason’s Score

DISCUSSION
This study has been designed to find a non-invasive
biomaterial for prostatic malignancies. For this, 40 subjects
were selected on the basis of inclusion and exclusion criteria
of the study.

The pioneer works of Graves and colleagues(?)
demonstrated the presence of PSA in urine but its role in
cancer detection and management is still under controversy.
The fact that urine contains more PSA than serum is
advantageous for its extraction.

One study has shown decrease in urinary total PSA level in
prostate carcinoma patients than in benign conditions
although the overall value of urinary total PSA has been found
to be higher than total serum PSA(8) in normal patients in
previous studies.

Theoretically urinary PSA level should provide useful
information about probable physiology and pathology of
prostate. In pathological conditions like chronic inflammation,
neoplasia with stenosis, compression or neovascularisation,
the polarity of the epithelial cells gets reversed thereby
releasing more PSA across the basement membrane. This
leads to increase in serum PSA.(19-24) However, concomitant
decrease in urinary PSA level occurs that is its level decreases
in cancerous conditions than in benign conditions (though the
actual urinary level remains higher than serum PSA).This has

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 6/ Issue 16/ Feb. 23,2017

been potentially explained by an altered drainage of prostate
secretions in prostatic urethra which leads to decreased
excretion of total PSA and thereby increase in serum total
PSA.(25)

Our findings regarding levels of urinary fPSA in prostatic
malignancies compared to benign states of prostate
corroborates with Bolduc S et al (2007). The difference in
mean ranks of fPSA of cases (16.05) and controls (30.88) in the
present study shows high statistical significance (U=43.50,
p<0.001) (Table: 1).

MMP expression in prostate cancer was first described in
1991 by in situ hybridisation methods.(26) Stromal cells (e.g.,
fibroblasts, monocytes and macrophages) can synthesise
MMPs directly, or they may produce some factors that initiate
MMP synthesis. It has also been shown that tumour cells
induce MMP synthesis in stromal cells in a paracrine
manner.(27) In accordance with Gong et al (2014), there is an
imbalanced expression of MMPs and TIMPs in prostate cancer
tissue, manifested as a general loss of TIMPs and an
upregulation of MMPs.(28) Gerhards et al (2001) suggested the
elevation of MMPs in urine in hypersecretory states like high
grade bladder neoplasia.(29

Our study also corroborates that MMP synthesis and
thereby excretion is increased in prostatic malignancies
compared to benign states of prostate. The difference in mean
ranks of MMP 7 (23.55 vs 13.38) and MMP 13 (25.71 vs 8.33)
of case group and control group in the present study shows
high statistical significance (U=82.5, p=0.01 & U=22.0, p<0.001
levels respectively (Table: 1).

Several studies have demonstrated that elevated TIMP-1
level in tumour tissue or peripheral blood is associated with
poor clinical outcomes in a range of malignancies.(30-36)
However, in some other studies, TIMP-1 expression is low in
the tumour tissue of prostate adenocarcinoma and many other
solid tumours.37) Thus, the role of TIMP cannot be clearly
defined so far.

Similarly, TIMP-2 expression was found to be associated
with shorter survival and higher rate of recurrence in prostate
carcinoma.(38) Another group showed that high TIMP-2
expression in stromal cells was related to longer disease free
survival when compared to a group with weak TIMP-2
staining.(39)

The mean rank of urinary TIMP-1 value in our study was
slightly higher in malignant conditions (21.71 vs 17.67).

Page 1283



Jemds.com

The Mann-Whitney U value of TIMP-1 between cases and
controls is 134.0 which are not significant statistically
(p>0.05) possibly due to lower sample size (Table: 1). On the
other hand the mean rank of urinary TIMP-2 concentration
was higher in benign conditions and the Mann-Whitney U
value was 78.50 (p=0.008) which is statistically significant.
From the above results so obtained, urinary TIMPs cannot be
suggested as important parameters for diagnosis of prostate
cancer which corroborates previous studies (Table: 1).

One study conducted by Isisag et al in 2003 showed no
correlation between expression of MMP9 and TIMP-1 and
Gleason’s score in 43 prostate cancer patients.(49) But our
study showed significant Spearman’s correlation of MMP7
(p=0.573, p=0.001) and MMP13 (p=0.402, p=0.034) in urine
with Gleason’s score (Table: 2). However, no significant
correlation had been found between free PSA, TIMP-1 and
TIMP-2 with Gleason’s score (Table: 2). No previous study in
urine has been found on these parameters in subjects suffering
from prostatic carcinoma. Using Kruskal Wallis Test, we did
not find any significant mean difference in ranks of parameters
with different Gleason’s score excepting MMP7 (x2=9.259,
DF=3 and p=0.026) (Table: 3 & 4).

CONCLUSION

Therefore, we can conclude that MMP7 and MMP13 in urine
can be considered as important substance for diagnosing
prostate carcinoma as their levels were found to be higher in
malignant than in benign cases. Urinary free PSA, however,
showed an inverse relationship with malignant cases while the
tissue inhibitors of metalloproteinases, TIMP-1 and TIMP-2
had failed to show any significant change in prostate
carcinoma. Further, when different parameters in malignant
cases were correlated with Gleason’s score, MMP7 emerged as
the most significant noninvasive parameter to predict the
severity of prostate carcinoma. However, no firm conclusion
can be drawn due to lack of adequate number of samples
possibly due to time constraint and further studies are needed
to corroborate our results.
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