Thi-Qar Medical Journal (TQM]J): Vol(5) No(2):2011(60-68)

THE POSSIBLE ROLE OF SURVIVIN IN
TRANSITIONAL CELL CARCINOMA OF BLADDER

Dr. Dhafer Abdullah Farhan*(VMBCH.B.);
Dr. Haider Sabah Kadhim#*(MBCH.B, Msc, phD);
Dr. Ausama Saadi Abdul muhsen*#**( MBCH.B, FIBMS,FEBU)

ABSTRACT

Background: Bladder cancer is third most common malignant tumors in both men and
women in Irag. Transitional cell carcinoma ( TCC) account for > 90% of bladder cancer.
Survivin, family member of inhibitor of apoptosis (IAP) that play important role in both cell
division and inhibit of apoptosis, Survivin express in vast majority of human cancer but not in
normal adult tissues.

Objective: to evaluate the possible role of Survivin in patient of transitional cell carcinoma
of bladder.

Materials and methods: formalin fixed, paraffin embedded tissue from (45) patients with
transitional cell carcinoma of bladder from Al-Kadhimiya Teaching Hospital in Baghdad were
included in this study. In addition, (16) apparently normal bladder biopsies were as a control
groups.  Tissue blocks were sectioned for detection of Survivin by
Immunohistochemistry(IHC).

Results: Survivin was not expressed in normal bladder urothelium, and it was over expressed
in 71.1% (32/45) of TCC patients (p=0.001) . Overexpression of survivin was associated with
tumor grade (p=0.029), although there was no significant association (p=731), but there was
different in reading between Survivin expression and muscle invasion.

Conclusion: Survivin is highly expression in TCC in compared with normal urothelium, and
play key roles in survival of neoplastic cells by negative regulating apoptosis, and its
correlated with poor prognosis in cancer.
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INTRODUCTION:

Urinary bladder cancer ranks the fourth
most common cancer in men and ninth in
women in the United States, accounting for
an estimated 70,980 new cases in 2009 @,
Transitional cell carcinoma (TCC) of the
bladder remains a significant health
problem worldwide, and it account for >
90% of bladder cancer . Bladder cancer,
in lIrag is the third most common
malignancy tumor in both men and
women, it’s the second most common in
men and ninth in women ©. Apoptosis is a
physiological cell death process that plays
a critical role in development, homeostasis
and immune defense of multicellular
organisms ), and there are two main
apoptotic pathways: the extrinsic or death
receptor pathway and the intrinsic or
mitochondrial pathway ©. Apoptosis is
blocked one of the important mechanisms
of tumor ©, The rate of apoptosis in
malignant tumors is an important factor for
tumor growth). There are several new
markers for improving of bladder cancer
diagnosis and  prognosis,  Survivin
discovered in 1997 @, its is member of
inhibitor of apoptosis protein (IAP), and it
is a multifunctional protein that inhibits
apoptosis, regulates cell division and
enhances angiogenesis . it is expressed in
a vast majority of human cancer, but not
in normal adult tissue, generally high
Survivin protein expression correlated with
aggressive behavior of tumor cells and in
many type cancer™®. Because of this large
difference in expression between cancer
and corresponding normal tissue, Survivin
IS an attractive target for both anti-cancer
therapy and as a tumor marker @Y.
Survivin controls both caspase-dependent
and caspase independent apoptosis *?, and
it does not directly bind caspases *. The
precise mechanism by which Survivin
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suppresses apoptosis, however, is still
incompletely understood. Several
mechanisms are theorized % It is inhibits
apoptosis via co-operative interactions
with other partners in vivo. An example of
these interactions is an IAP-IAP complex
between Survivin and XIAP ®®. Another
possibility is that Survivin requires the
cofactor hepatitis B X interacting protein
to bind procaspase-9, thus preventing
apoptosis via the intrinsic pathway™®.
Finally, Survivin may indirectly inhibit
caspases via intermediate  proteins.
Survivin binds to Smac, which is a
proapoptotic protein that binds IAPs and
thus prevents them from inhibiting
caspases " ¥ Survivin could protect
other IAPs such as XIAP from inhibition
by SMAC, allowing them to maintain their
suppression of caspases 9.

MATERIALS & METHODS:

Forty five patients with TCC of bladder, 37
(male) and 8 ( female) with an age ranged
from 29 to 80 years, were included in this
retrospective study, the patient samples
were collected from the archives of
histopathology  laboratories of  Al-
Kadhimiya Teaching Hospital in Baghdad,
during the period from January 2010 to
March 2011. The diagnosis of these tissue
blocks were primarily based on the
obtained histopathological records of
bladder biopsy samples in hospital
laboratory. Confirmatory histopathological
re evaluation of each obtained tissue
blocks was done by specialist pathologist.
In addition Sixteen apparently normal
bladder biopsies. They were 10 males and
6 females with age range of (35-71) years.
For each case, one representative section
was stained with Hematoxylin and Eosin
and the histopathological diagnosis was
revised, while other section was put on
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stained
Survivin.

and
for

positive charged slides
immunohistochemically
Immunohistochemical  staining was
carried out using anti-  Survivin
monoclonal antibodies (DakoCytomatin,
Carpinteria, USA. Number M3624) the
slides were deparaffinized, rehydrated then
blocked. All of the slides were treated with
anti  Survivin monoclonal antibody,
dilution1:100 (Dako, USA), then incubated
over night in refrigerator at 4c™ In the next
day the slides were rinsed gently and a
secondary biotinyated goat anti-mouse
IgG antibody was add. Followed by the
addition of the streptavidin-HRP. After
washing, the samples were stained with
diluted liquid DAB, and  then
counterstained with hematoxylin. Slides
washed , dehydrated then mounting with
permanent mounting media (DPX), and
examining under light microscope at 400
magnification. We did not differentiate
between nuclear and cytoplasmic staining
of survivin. The percentages of cells
expressing survivin were classified as
normal (no reactivity or very few focally
positive cells) versus altered (>10% cells
expressing survivin) 9.

STATISTICAL ANALYSIS:

Statistical analysis was performed with the
statistical package for social sciences
(SPSS) 19.01and Microsoft Excel 2010 for
configuration of data, tables and figures.
Numerical data were described as mean,
standard error, standard deviation; also,
comparison between groups done using
independent sample t-test. Categorical data
were described as frequency and
percentage; comparison done by using Chi-
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square test. P-value of < 0.05 was used as
the level of significance.

RESULTS:

The majority of cases were male (82.2%)
while female (17.8%). Minimum age was
29 years and Maximum age was 80 years
(mean age :58.356+ 1.728) . the specimens
were graded in to two grades ( low grade
and high grade ) according to World
Health  Organization (WHO) and
International ~ Society of  Urological
Pathology (ISUP) @Y, Papillary urothelial
carcinoma, low grade ( n: 28 ; 62. 2%), and
Papillary urothelial carcinoma, high grade
( n: 17; 37.8%). More over, muscle
invasion was seen in 24 most of them high
grade , while non invasion was seen in the
rest 21 cases. Immunohistochemical result
for Survivin : the results are summarized
in table 1. The immunohistochemical
expression of survivin was significantly
higher in TCC group in comparison with
that of control groups (71.11 % versus 0%
; p<0.001.), There was a significant
association between the grade of TCC and
the immunohistochemical expression of
Survivin; p value : 0.029, the majority of
high grade tumor cases showed positive
immunohistochemical Survivin expression
(88.24%), while only 16 cases (57.14%) of
low grade tumor showed positive
immunohistochemical Survivin expression.
In addition the Cases with muscle invasion
showed higher frequency of Survivin
immunohistochemical ~ expression  in
comparison with cases with no muscle
invasion (71.43% versus 66.67%);
nevertheless, this association did not reach
a statistical significance. Table (2).
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Figure 2: Normal urothelium showing the negative
immunohistochemical expression of Survivin (x40).

Figure 3: Low grade transitional cell carcinoma of bladder( Figure 4: Low grade transitional cell carcinoma showing
H&E 40X). positive immunohistochemical expression of Survivin

(brown) (yellow arrows) (nuclear and cytoplasmic)(40x).

Figure 5: High grade transitional cell carcinoma of Figure 6: High grade transitional cell carcinoma showing the

positive Survivin immunohistochemical expression (brown)

bladder (H&E 40X). (yellow arrows) (nuclear and cytoplasmic)(40x).
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DISCUSSION

Bladder cancer, in Iraq is the third most
common malignancy tumor in both men
and women , it’s the second most common
in men and ninth in women ©®. Different
biomarkers have shown promise as non
invasive marker of bladder cancer, and
some may be useful in prognosis and
therapy “?. Since its discovery in 1997,
Survivin has granted significant interest
due to its possible role as IAP ® several
studies suggest that the measurement of
Survivin in tissue may be valuable in
cancer diagnosis, prognosis and prediction
of response to therapy @. Our study focus
on the possible role of Survivin, in Iraqi
patients. Our study showed that most
of patients presented with low grade tumor
(62%), in addition the patient with muscle
invasion(53.3%), but most of theses cases
were high grade, this agreed with several
studies done in Iraq as: (Kadhim, 1999; Al
Naib, 1999; Al Qaysi, 2002; Kadhim,
2004) 425262 the possible explanation,
most cases of muscle invasion with high
grade tumor, or may be small sample size.
There was a highly significant expression
of Survivin in our patients with percentage
of 71.1% in TCC cases in compared with
control group, as there is no previous
studies in Iraq regarding Survivin in
bladder cancer, we can not correlate our
results locally, while this result
internationally in agreement with Swana,
et al., 1999; Zizhong, et al., 2007;
Nouraee, et al., 200972829 \which predict
the role of Survivin in the occurrence and
development of bladder cancer. Because of
this large difference in expression between
cancer and corresponding normal tissue,
Survivin is an attractive target for both
anti-cancer therapy and as a tumor
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markers. The association of Survivin with
tumor grade was a significant as the
majority of high grade tumor cases showed
positive immunohistochemical  Survivin
expression (88.2%), while only 16 cases
(57.1%) of low grade tumor showed
positive immunohistochemical Survivin
expression, this was agreed with Swana, et
al., 1999;Yin, et al., 2006; Zizhong, et al.,
2007; Nouraee, et al., 2009@"#2%9)  ang
this reflect the role of Survivin in
differentiation of the tumor to its grade.
While this association does not agree with
Ku, et al., 20049, in which they studied
88 case of TCC and this disagreement
could due to sample size. Although there
was no significant association between
Survivin expression and muscle invasion
by the tumor, but the our readings showed
some difference as 71.4% of the positive
case had no muscle invasion, while 66.7%
of same group had muscle invasion this
agreement with % which may indicate the
poor association of Survivin with tumor
stage according to muscle invasion. While
the study of Shariat, et al., ®® showed a
highly significant association of Survivin
with muscle invasion as there study
contain 726 patients in a multi-
institutional study. This may explain the
disagreement with our results.

CONCLUSION:

Survivin is highly expression in TCC in
compared with normal urothelium, and
play key roles in survival of neoplastic
cells by negative regulating apoptosis, and
its correlated with poor prognosis in
cancer. SBecause of large difference in
expression between cancer and
corresponding normal tissue of bladder,
survivin is an attractive target for both
anticancer therapy and as tumor marker,
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TABLES

Table(1):showing the immunohistochemical expression of Survivin in both TCC and control
groups.

<0.001

45
| Percentage% | 28.89% 71.11% 100.00%
[ N | © 0 I
| Percentage% | 100.00% 0.00% 100.00%
I T 2 61
| Percentage% | 47.54% 52.46% 100.00%

Table (2): showing the association of immunohistochemical

tumor grade and muscle invasion.

12 (42.9%)

expression of Survivin with

16 (57.1%) | 28(100%) | p value =0.029 |
2(11.8%) | 15(88.2%) | 17(100%)
6(28.6)% | 15(71.4%) | 21(100%) | p value =0.731
8(33.3)% | 16(66.7%) 24(100%)

65




Thi-Qar Medical Journal (TQM]J): Vol(5) No(2):2011(60-68)

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

Cassidy, A.; Wang, W.; Wu, X. and Lin, J. : Risk of urinary bladder cancer: a case-
control analysis of industry and occupation. BMC Cancer; (2010) 9: 443.

Kadhim H.: Possible role of cell cycle regulatory proteins and nuclear factor-kB on the
pathogenesis of transitional cell carcinoma of the bladder, (2004): PhD thesis, Medical
college, Al-Nahrain university. Baghdad, Iraq.

Iragi Cancer Registry (ICR) (2005).

Wei, Y.; Fan, T. and Miaomiao, Y.: Inhibitor of apoptosis proteins and apoptosis .
Inhibitor of apoptosis. Acta Biochim Biophys Spinr. (2008); 40: 278-288.

Igney, F.; Krammer, P.: Death and anti-death: tumour resistance to apoptosis. Nat Rev
Cancer.(2002); 2: 277-88.

Liu, J. and Hongbo, I. : Survivin and hematologic malignancies, chin J Clinicians
(electronic edition) (2011); 5(9): 2659-2662.

Rossi, D. and Gaidano, G.: Messengers of cell death: apoptotic signaling in health and
disease. Haematological.(2003) ; 88: 212-218.

Skagias, L.; politi, E.; Karameris, A.; Sambaziotis, D.; Archondakis, A.; Ntinis, A;
Moreas, L.; Vasou, O.; Koutseline, H. and Patsouris, H.: Survivin expression as a strong
indicator of recurrence in urothelial bladder cancer. Predictive value of nuclear versus
cytoplasmic staining. cancer res. (2009); 29(10): 4163-7.

Altieri, D.: Survivin, versatile modulation of cell division and apoptosis in cancer.
Oncogene; (2003a) 22: 8581-8589.

Schultz, I.; Witjes, J.; Swinkels, D. and de Kok, J.: Bladder cancer diagnosis and
recurrence prognosis: Comparison of markers with emphasis on Survivin, clinica chimica
acta. (2006); 368: 20-32.

Altieri, D. Validating Survivin as a cancer therapeutic target, Nat. Rev. Cancer(2003b);
3:46-54.

Li, F. and Ling, X.: Survivin Study: update of What is the next wave? J Cell Physiol.
(2006); 208(3): 6-7.

Srinivasula, S. and Ashwell, J. : IAPs: what’s in a name? Mol. Cell(2008): 30, 123-135.
Riedl, S.; Renatus, M.; Schwarzenbacher, R.; Zhou, Q.; Sun, C.; Fesik, S.; Liddington, R.
and Salvesen, G.: Structural basis for the inhibition of caspase-3 by XIAP. Cell(2001);
104: 791-800.

Dohi, T.; Okada, K.; Xia, F.; Wilford, C.; Samuel. T.; Welsh, K.; Marusawa, H.; Zou,
H.; Armstrong, R.; Matsuzawa, S.; Salvesen, G.; Reed, J. and Altieri, D. : An IAP-1AP
complex inhibits apoptosis. J Biol Chem (2004):; 279(33): 34087-34090.

Marusawa, H.; Matsuzawa, S.; Welsh, K.; Zou, H.; Armstrong, R.; Tamm, I. and Reed, J.
‘HBXIP functions as a cofactor of Survivin in apoptosis suppression. EMBO J. (2003);
22(11): 2729-2740.

Du, C.; Fang, M.; Li, L.; Li, Y. and Wang, X : Smac, a mitochondrial protein that
promotes cytochrome c-dependent caspase activation by eliminating IAP inhibition. Cell
(2000); 102: 33-42.

66



18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

The Possible Role Of Survivin In Transitional Cell Carcinoma Of Bladder

Verhagen, A.; Ekert, P.; Pakusch, M.; Silke, J.; Connolly, L.; Reid, G.; Moritz, R.;
Simpson, R. and Vaux, D.:ldentification of DIABLO, a mammalian protein that promotes
apoptosis by binding to an antagonizing AP proteins. Cell (2000) ;102: 43-53.

Abrams, J.: An emerging blueprint for apoptosis in drosophila. Trends Cell Biol. (1999);
9: 435-440.

Shariat, S. ; Karakiewicz, P. ; Godoy, G. and Karam; J. :Survivin as a Prognostic Marker
for Urothelial Carcinoma of the Bladder: A Multicenter External Validation Study. Clin.
cancer research. (2009); 15(22): 7012-7019.

Kumar, V.; Abbas, A.; Fausto, N. and Aster, J. The lower urinary tract and male genital
tract in: Robbins and Cotran Pathologic Basis of Disease.(8th ed.). Elsevier, Philadelphia,
USA. (2010).

Jacobs, B.; Lee, C. and Montie, E: Bladder cancer in2010: How far have we come? CA
Cancer j. (2010); 60(4): 244-272.

Margulis, V.; Lotan, Y. and Shariat, S.: Survivin: a promising biomarker for detection
and prognosis of bladder cancer. World J. Urol(2008); 26:59-65.

Kadhim H.: Transitional cell carcinoma of the Bladder Tumor grade correlation with
tumor infiltration lymphocyte peripheral blood lymphocytes and oncofetal antigen. Msc.
Thesis, medical college, Saddam University. Baghdad. Irag. (1999).

Al Naib, K.: Efficacy of BCG intervesical instillation in Schistosomal and non
Schistosomal bladder carcinoma : possible implications on tumor recurrence and on the
immunological potency of Urothelial tumor cells and their infiltrating lymphocytes. Ph.D.
Thesis ; Medical college, Al Nahrain University . Baghdad, Irag. (1999).

Al-Qaysi, A. :Local staging of bladder carcinoma; endorectal MRI, histopathology,
Immunohistochemistry and trace elements: correlative study. PhD thesis, Medical
college, Al-Nahrain university. Baghdad, Irag. (2002).

Swana, H.; Grossman, D.; Anthony, J.; Weiss, R. and Altieri, D. :Tumor content of the
anti-apoptotic molecule Survivin and recurrence of bladder cancer. N Engl. J Med.
(1999); 341: 452-453.

Zizhong, L.; Yuanxum, M. and Jinxing, W.: Expression of Survivin in Bladder carcinoma
and its clinical significance, medical forum J. .(2007); abstract.

Nouraee, N.; Mowla, S. ; Ozhand, A.; Parvin, M.; Ziaee, S; Hatefi, N: Expression of
Survivin and Its Spliced Variants in Bladder Tumors as a Potential Prognostic Marker,
Urology j. .(2009); 6(2): 101-107.

KU, J.; Kwak, C; Lee, H.; Park, H.; Lee E. and Lee, S. : Expression of Survivin, a
novel inhibitor of apoptosis, in superficial transitional cell carcinoma of the bladder, The
journal of Urology. (2004); 171: 631-635.

67



Thi-Qar Medical Journal (TQM]J): Vol(5) No(2):2011(60-68)

AEN) LAY (s s 2 SURVIVIN Caiild el 93
A gy AiUiall

P aallas g dalud giSal ¢ aBIS Flua jaa [ siSall Tolad dilae AU gl
- duadAll

LA ol s IS ¢ paaiall SIST 3 pall Lo g il a5 V1 HES) CllE Al lda jas aay

i gall ) ALl dnile lisigp 2al o8 Gl jaud) alae ()L ASBal) s jus e (R0 7)) e ST A0EDY)
oo Al Al i LAY zajaal) gall lae aia s WA ALl 8 aga 90 canlyy o (LIAN e yuall
.M\M\QM\Q‘)}M\\&ﬁéﬂdﬁjﬁu&ﬂ\g\*ﬁ&)}p

Y LAY sy (and &S (8 SUNVIVIN Csilé sand) aleal Jaisall ) sall apass - dad jal) (e Ciagd)
A sl Gl A(TCC)

- Jaall 3 g 3 gal

el Tl il Tt 1 3 ) (Ll Sl o (il il e mad e e €0 gan
ol e die VT ARGl Y)Y aladl e AT DY Y e BN IS e sl YA ¢ alang Aae B
M\@ﬁuﬁbﬁ\%ﬂ%ﬂ\dﬂ\o&)\:ﬁ;\é c@%@&mé\wﬁ\@“\

‘;\M\M\@M\

: @lld\

L ¢ il gl Al b Ryl ZMEEN) AaaiY) ) g AL 4 (il el lace o) s all Cina
s (P:0.001) Aslas ¥l Zadll culS s (9V1,1) €0 Jual Ga i Y'Y ) guall o Alulall 4l il
A4 e dulan) e 3pm5 220 (30 il (P20.029) oyl i s Ay ADle 41 el 138
AN LOAD) e e Dl 536 5 iyl yuuad oy 3ol Al L8 DA @llia 45 ¢ (P:0.731)
Al sall Aol

- elaliiiud)

SEEY ranaill Am gl LAY s 43 e 2GSV LAY (s b il e (IS Guild 5l alaa
NSy a5t alend bad) adail) Al g sl el LS oliy 3 aga 50 canls 138 5 ¢ 2l sal) A5l

QLLM@JJ!\JM\@&AJJA%

JB (g3 daala [/ ial) A0S/ 4 pgaal) sl £ 8"
Ol daals [ lal) A8/ 4 pgaall pla¥) g 5
Croglldaala / lall 4408 /da) o) g 80

68



