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Abstract

Objectives: We look for the difference of CTGF expression in urethral stricture due to infection and trauma with
Immunohistochemistry (IHC) and Enzyme- linked Immunosorbent Assay (ELISA) methods.

Methods: We measure the CTGF level from 5 urethral stricture tissue of patient with infection, 18 patients with
traumatic urethral stricture. We used IHC and ELISA as method of CTGF measurement. We also compared the
result between IHC and ELISA in our subjects. Statistical analysis was done using SPSS version 22.0.

Results: From ELISA measurement, the CTGF level of traumatic urethral stricture patients was significantly
higher than patients with infection (5.294 ± 7.213 pg/dl vs. 2.62 ± 2.156 pg/dl, p=0.002). From IHC examination
CTGF expression in trauma group was significantly stronger than infection group (p=0.041). There was no
significant difference between the result of ELISA examination and IHC examination in measuring CTGF level in
urethral infection stricture tissue (p=1.000) and trauma stricture tissue (p=0.112).

Conclusions: CTGF expression is higher in traumatic urethral stricture patients compared to urethral stricture
patients due to infection. There were no significant difference between the result of both ELISA and IHC.
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Introduction
Urethral stricture is an urological disorders with high morbidity rate

and average rate of recurrence, and can be increased by the presence of
trauma, surgical procedure or infection [1-4]. The pathophysiology of
urethral stricture is closely associated with the formation of scar tissue,
including the production of the collagen from connective tissue [5,6].

Inflammatory strictures associated with gonorrhea are much less
common now than in the past [7]. Strictures treated with urethroplasty
today iatrogenic causes account for about half of the urethral stricture
cases in the developed world. In about 1 of 3 cases no obvious cause
could be identified. The etiology is significantly different in younger vs.
older patients and among stricture sites [8]. In Georg Wick review, he
postulate that fibrosis is always a sequela of inflammatory processes
and that the many different causes of fibrosis all channel into the same
final stereotypical pathways [9].

Transforming growth factor beta 1 (TGF-beta 1) upregulation has
been implicated in hypertrophic scars and keloids, but it is unclear if it
is the cause or an effect of excessive scar formation [10-12]. Little is
known about the molecular environment in urethral stricture and the
majority of the studies available focused on collagen analysis [13].
Previous studies have shown that the Connective tissue Growth Factor
(CTGF) has an important role in the process of fibrosis in various

tissues and organs [1,5]. Therefore, in this study the researchers
wanted to see and assess the differences in expression of CTGF in the
urethra in relation to the process of fibrosis in patients with urethral
strictures due to infection and trauma.

Methods
This study includes preliminary research in a lab where substantially

including basic research in patients with urethral stricture in Hasan
Sadikin Hospital, Bandung. The design study will be conducted,
including experimental research to assess differences in the expression
of CTGF in patients with urethral stricture disease due to infections
and trauma with imunohistochemistry (IHC) and ELISA parameter.

Inclusion criteria
Patients with urethral strictures who underwent urethroplasty in

cases of urethral strictures due to trauma.

Exclusion criteria
Patients with urethral strictures due to infection and trauma who

did not undergo urethroplasty.
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Examination of IHC and ELISA CTGF expression
IHC: Immunohistochemical examination conducted by using CTGF

quantitative technique with 100 times dilution, ultra vision
systems/HRP with three-step anti-polyvalent detection system, and
conjugated with secondary antibodies. CTGF expression assessed by
observing its intensity through IHC staining.

ELISA: ELISA done using semi-quantitative technique by
measuring the absorbance value of the bond between antigens with
antibodies obtained from ELISA kit [14]. The expression of CTGF
obtained by measuring the absorbance value of the bond between
antigens with antibodies obtained from ELISA kit [14].

The design of data analysis
All data from the study sample recorded on the form of research to

be analyzed. IHC interpretation criteria obtained by an Anatomical
Pathology are a categorical variable in accordance with the intensity of
staining were assessed.

While the criteria for the interpretation of ELISA obtained from
Clinical Pathology expert is a numerical variable which then converted
into a categorical using Optical Density detection range CTGF in
accordance with ELISA kit which is 0 to 7.5 weak, moderate 7.5-15,
15-30 strong [14].

The data’s that have been obtained were tabulated and statistically
processed using SPSS version 20.0. The results of this study will be
analyzed in an unpaired comparative analysis statistically.

Results
Normality test of the data used to determine the type of statistics

used whether parametric or non-parametric statistics. Normality
testing using Shapiro Wilk for N <50.15 Data are normal if the Shapiro
Wilk test produces a value of significance (P-value) exceeds 0.05.

If the data are normally distributed, then a comparative analysis is
done using independent sample t-test while if the data are not
normally distributed, then the analysis used was Mann Whitney.

Based on the above Table 1 it can be seen that the normality test
results using Shapiro Wilk for both variables of each infection and
trauma group using IHC method. Normality test showed that the data
distribution is not normal.

Group
Kolmogorov-Smirnov Saphiro-Wilk

Statistic df Sig. Statistic df Sig.

IHC
Trauma 0.245 18 0.006 0.802 18 0.002

Infection 0.300 5 0.161 0.161 0.8835 0.325

Table 1: Normality Analysis Data on IHC Group.

While the normality test results by ELISA as a whole has a
significance value above 0.05. This indicates that the data distribution
is normal (Table 2).

Analysis univariat result
Acquisition of quantitative data will be presented as the variables

involved in the research. Quantitative data is obtained based on the
variables and the measurement scale which was stated before.

Kolmogorov-Smirnov Saphiro-Wilk

Statistic df Sig. Statistic df Sig.

Infection CTGF expression 0.330 5 0.080 0.791 5 0.039

Trauma CTGF expression 0.236 5 0.200 0.916 5 0.002

Table 2: Normality Analysis Data on ELISA Group.

The data that has been provided will be presented in the form of
statistical descriptive table in order to facilitate the study results
explanation. Here is the data of the variables in the study with
descriptive approach statistical tables relating to "Difference between
the increase in expression of CTGF in patients with urethral strictures
due to infection and trauma" with the following results.

H0: There was no significant difference between the increased
expression of CTGF in patients with urethral strictures due to infection
and trauma.

Ha: There are significant differences between the increased
expression of CTGF in normal patients with urethral strictures due to
infection and trauma.

α=0.05

Criteria:

Reject H0 if p-value<0.05

Reject Ha if p-value>0.05

Based on Table 3, it can be concluded that there are significant
differences between the groups of urethral stricture due to infection
and urethral stricture due to trauma, and the intensity expression of
CTGF IHC in trauma groups stronger than infection group (p=0.041).

IHC Total P-value

Negativ
e Weak Medium Strong

Group

Trauma 0 7 8 3 18

0.041

0% 87.50% 72.70% 75% 78%

Infection 0 1 3 1 5

0% 12.50% 27.30% 25% 22%

Total 1 8 11 4 23

Table 3: Results of Comparative Analysis Expression of TGF Patients
Urethral Stricture Using IHC Method.

Based on Table 4, it can be seen that the average value of CTGF in
the group of patients with infection is 2,620 while the average value of
CTGF in the group of patients with trauma is 5.294, which indicates
that the value of the expression of CTGF in the group of trauma
patients tend to be higher than the value of the expression of CTGF in
infection patient group (p=0.002).

It is known that p-value less than 0.05 then H0 is rejected and Ha is
accepted so it can be concluded that there is a significant difference
between the values of the expression of CTGF in urethral strictures due
to infection than trauma.
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Group
Elevating Expression of CTGF

Mean Std. Deviasi P-Value

Infection 2.62 2.156
0.002

Trauma 5.294 7.213

Table 4: Results of Comparative Analysis CTGF Value to the Patient
Urethral Stricture using ELISA Method.

Compliance results of analysis IHC and ELISA
According to the Table 5, Wilcoxon Signed Ranks Test shows

comparison of urethral strictures due to infection with IHC and ELISA
methods. There are 5 patients with ELISA infection are lower than IHC
infection, one person remain same, and 4 patients have higher ELISA
infection than the IHC infection. With significance value of 1.000
(p>0.05), it can be concluded that there is no significant difference
between IHC infection with ELISA infection.

N Mean Rank
Sum of
Ranks

ELISA infection-IHC
infection

Negative ranks 5a 4.5 22.5

Positive ranks 4b 5.63 22.5

Ties 1c

Total 1

0

Patients Variable Sig. Conclusion

Infection
IHC

1 H0 Accepted
ELISA

a: ELISA infection<IHC Infection, b: ELISA infection>IHC Infection, c. ELISA
infection=IHC Infection

Table 5: Compliance Analysis Result between Examination IHC and
ELISA in Group With Infection.

Based on Table 6, Wilcoxon Signed Ranks Test shows a comparison
of ELISA and IHC trauma. There are 9 people whose ELISA trauma
patients is lower than IHC trauma, 6 remain same, and 3 patients have
ELISA trauma patients higher than IHC trauma.

N Mean Rank
Sum of
Ranks

ELISA infection-IHC
infection

Negative ranks 9a 6.5 58.5

Positive ranks 3b 6.5 19.5

Ties 6c

Total 1

8

Patients Variable Sig. Conclusion

Infection
IHC

0 H0 Accepted
ELISA

a: ELISA infection<IHC Infection, b: ELISA infection> IHC Infection, c: ELISA
infection = IHC Infection

Table 6: Compliance analysis result between examination ihc and elisa
in group with trauma.

With significance value of 0.112 (p>0.05), it can be concluded that
there is no significant difference between IHC trauma and ELISA
trauma.

Discussion
Based on the results it can be concluded that the CTGF expression

in urethral strictures tissue due to infection and trauma were detected
by IHC and ELISA examination. There are significant differences
between increased expression of CTGF in patients with urethral
strictures due to infection and trauma in which increased expression of
CTGF in patients with urethral trauma is higher than infection. This
result is likely because urethral strictures due to trauma patients have
also been exposed to infection while waiting for an urethroplasty
schedule [15-17].

There is no significant difference between the results of IHC and
ELISA in urethral strictures due to trauma to the urethral strictures
due to infection which indicates that both examination methods can
be used in assessing CTGF in urethral strictures tissue due to infection
and trauma. Further research in the process of urethral strictures is
needed to avoid the occurrence of recurrent stricture. In addition, the
presence of evidence that CTGF receptor expression is obtained,
research on fibrosis process inhibitor therapy can be developed,
especially in the urethral tissue.

Increased expression of CTGF in patients with urethral stricture as a
result from trauma is higher than from infection. IHC and ELISA
examination can be used to assess the expression of CTGF in urethral
strictures tissue due to infection and trauma.

Conflicts of Interest
None of the contributing authors have any conflict of interest,

including specific financial interests or relationships and affiliations
relevant to the subject matter or materials discussed in the manuscript.

References
1. Zhang P, Shi M, Wei M, Wang K, Li X, et al. (2008) Increased expression

of connective tissue growth factor in patients with urethral stricture.
Tohoku J Exp Med 215: 199-206.

2. Heyns C, van der Merwe J, Basson J (2012) Etiology of male urethral
stricture- evaluation of temporal changes at a single center and review of
the literature. Afr J Urol 18: 4-9.

3. Santucci RA, Joyce GF, Wise M (2007) Male urethral stricture disease. J
Urol 177: 1667-1674.

4. Johan G, Chapple C, Heyns C (2012) Urethral strictures: An international
consultation on urethral strictures. Marrakech, Morocco Societe by the
Societe Internationale d'Urologie (SIU).

5. Leask A, Abraham DJ (2004) TGF-beta signaling and the fibrotic
response. FASEB J 18: 816-827.

6. Jordan GH, McCammon KA (2012) Surgery of the penis and urethra: In:
Campbell-walsh urology. Philadelphia, Elsevier.

7. Schlossberg SM (2006) A current overview of the treatment of urethral
strictures: Etiology, epidemiology, patophysiology, classification, and

Citation: Siregar S, Daniswara N, Sibarani J, Tjahjodjati T, Adi K, et al. (2016) Comparison of Connective Tissue Growth Factor Expression in
Urethral Stricture Patients due to Infection and Trauma with IHC and ELISA Methods. J Med Surg Pathol 2: 1000140. 

Page 3 of 4

J Med Surg Pathol, an open access journal Volume 2 • Issue 1 • 1000140

http://doi.org/10.1620/tjem.215.199
http://doi.org/10.1620/tjem.215.199
http://doi.org/10.1620/tjem.215.199
http://www.sciencedirect.com/science/article/pii/S1110570412000100
http://www.sciencedirect.com/science/article/pii/S1110570412000100
http://www.sciencedirect.com/science/article/pii/S1110570412000100
http://dx.doi.org/10.1016/j.juro.2007.01.041
http://dx.doi.org/10.1016/j.juro.2007.01.041
http://dx.doi.org/10.1096/fj.03-1273rev
http://dx.doi.org/10.1096/fj.03-1273rev


principles of repair: In: Urethral reconstructive surgery. Wurzburg,
Springer.

8. Lumen N, Hoebeke P, Willemsen P, De Troyer B, Pieters R, et al. (2009)
Etiology of urethral stricture disease in the 21st century. J Urol 182:
983-987.

9. Wick G, Grundtman C, Mayerl C, Wimpissinger TF, Feichtinger J, et al.
(2013) The immunology of fibrosis. Annu Rev Immunol 31: 107-135.

10. Shi M, Zhu J, Wang R, Chen X, Mi L, et al. (2011) Latent TGF-β structure
and activation. Nature 474: 343-349.

11. Pohlers D, Brenmoehl J, Löffler I, Müller CK, Leipner C, et al. (2009)
TGF-beta and fibrosis in different organs - molecular pathway imprints.
Biochim Biophys Acta 1792: 746-756.

12. Campaner AB, Ferreira LM, Gragnani A ((2006)) Upregulation of TGF-
beta 1 expression may be necessary but is not sufficient for excessive
scarring. J Invest Dermatol 126: 1168-1176.

13. Da-Silva EA, Sampaio FJ, Dornas MC, Damiao R, Cardoso LE (2002)
Extracellular matrix changes in urethral stricture disease. J Urol 168:
805-807.

14. [Authors no listed] Enzyme-linked Immunosorbent Assay Kit for
Connective Tissue Growth Factor (CTGF) Organism Species: Homo
sapiens (Human) Instruction manual. (11thedn) 1-9.

15. Dahlan MS (2014) Statistik Untuk Kedokteran dan Kesehatan. (6th
Edisi). Jakarta, Salemba Medika 29-148.

16. Jouwena D, Agil A, Adi K, Nugroho BS (2014) Urine Culture and
Sensitivity Test Pattern of Anterior Urethral Stricture Patients in
Department of Urology Hasan Sadikin Hospital Bandung in 2011-2013.
BJU International 114: 9.

17. Jouwena D, Agil A, Adi K, Nugroho BS (2014) Urine Culture and
Sensitivity Test Pattern of Pelvic Fracture Urethral Distraction Defect
(PFUDD) Patients in Department of Urology Hasan Sadikin Hospital
Bandung in 2011-2013. BJU International 114: 9.

 

Citation: Siregar S, Daniswara N, Sibarani J, Tjahjodjati T, Adi K, et al. (2016) Comparison of Connective Tissue Growth Factor Expression in
Urethral Stricture Patients due to Infection and Trauma with IHC and ELISA Methods. J Med Surg Pathol 2: 1000140. 

Page 4 of 4

J Med Surg Pathol, an open access journal Volume 2 • Issue 1 • 1000140

http://dx.doi.org/10.1016/j.juro.2009.05.023
http://dx.doi.org/10.1016/j.juro.2009.05.023
http://dx.doi.org/10.1016/j.juro.2009.05.023
http://dx.doi.org/10.1146/annurev-immunol-032712-095937
http://dx.doi.org/10.1146/annurev-immunol-032712-095937
https://dx.doi.org/10.1038/nature10152
https://dx.doi.org/10.1038/nature10152
http://dx.doi.org/10.1016/j.bbadis.2009.06.004
http://dx.doi.org/10.1016/j.bbadis.2009.06.004
http://dx.doi.org/10.1016/j.bbadis.2009.06.004
https://dx.doi.org/10.1038/sj.jid.5700200
https://dx.doi.org/10.1038/sj.jid.5700200
https://dx.doi.org/10.1038/sj.jid.5700200
http://dx.doi.org/10.1016/S0022-5347(05)64747-7
http://dx.doi.org/10.1016/S0022-5347(05)64747-7
http://dx.doi.org/10.1016/S0022-5347(05)64747-7

	Contents
	Comparison of Connective Tissue Growth Factor Expression in Urethral Stricture Patients due to Infection and Trauma with IHC and ELISA Methods
	Abstract
	Keywords:
	Introduction
	Methods
	Inclusion criteria
	Exclusion criteria
	Examination of IHC and ELISA CTGF expression
	The design of data analysis

	Results
	Analysis univariat result
	Compliance results of analysis IHC and ELISA

	Discussion
	Conflicts of Interest
	References


