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Abstract: Survivin is a member of the family of proteins, which inhibit apoptosis (inhibitor of apoptosis proteins - I1AP).
Expression of survivin was found in colorectal cancer, neuroblastoma, bladder cancer, non-small cell lung cancer, and breast
cancer. There is some recent data indicating the correlation of poor prognosis and worse response to chemotherapy in patients
with oesophageal squamous cell carcinoma (OSCC) expressing survivin. The aim of the present study was to assess survivin
expression in cancerous tissue of patients with advanced OSCC and to test the potential correlation between survivin expression
and clinicopathological data. Forty two patients (mean age 58.3B yrs), who were oesophagectomised due to squamous

cell carcinoma of the thoracic oesophagus between 1998 and 2000, were retrospectively analysed. Cytoplasmic survivin
expression, examined immunohistochemically, was found in 35 (83.33%) cases. No statistically significant correlation between
survivin expression in the tumour and patients’ gender, TNM stage, or vascular involvement was noted. The mean survival of
patients with cytoplasmic survivin expression (12851 months) was not statistically different to those with negative survivin
staining (1&6.28 months) as assessed by Mantel-Cox test (p=0.49). Univariate regression analysis revealed UICC staging as
the only predictor of survival in the analysed group (p<0.05). These results indicate that the cytoplasmic survivin expression
does not seem to be the prognostic factor in advanced cases of OSCC.
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Introduction poor prognosis and worse response to chemotherapy in
patients with oesophageal squamous cell carcinoma ex-

Survivin is a new member of the family of proteinspressing survivin [3, 4, 6, 7].

which inhibit apoptosis (inhibitor of apoptosis proteins The aim of the present study was to assess survivin

-1AP) [12, 15, 17]. It has been shown to directly inhibiexpression in cancerous tissue of patients with advanced

terminal protease effectors of apoptosis,caspase-3 oesophageal squamous cell carcinoma and to test the

and caspase-7 [6, 12, 17, 19]. There is a growing bopgtential correlation between survivin expression and

of evidence indicating that survivin plays an importarsome selected clinicopathological parameters such as

role in inhibition of apoptosis in cells exposed to diversgepth of tumour invasion, lymph node involvement, or

apoptotic stimuli by associating with microtubules obverall survival.

mitotic spindles. Loss of control over defects in the

structure of mitotic spindle and/or in chromosome cofg aterials and methods

figuration during cell division caused by survivin is

responsible for its antiapoptotic action [11]. Patients. Forty two patients oes_ophage_ctomi_sed at _the 2_nd Depart-

Expression of survivin was found in CO|Orecta[)nentofGeneral Surgery, Skubiszewski Medical University, Lublin,

blast bladd I e;]ween 1998 and 2000, were analyzed. In all these patients the
cancer, neuroblastoma, bladder cancer, non-small Gg. gnosis of squamous cell carcinoma of the thoracic oesophagus

lung cancer, or breast cancer [1, 2, 10, 13, 15, 16, 1&ks confirmed histopathologically. The analysed group included 38
There is some recent data indicating the correlation mén and 4 women, with male to female ratio 9.5/1. The age of the
patients ranged from 40 to 70 yrs (mean 588387). Neither neoad-

juvant chemo- nor radiotherapy was applied before surgery. No
Correspondence: A. Dabrowski, 2nd Department of General adjuvant chemotherapy was applied in this group. Patients who died

Surgery, Skubiszewski Medical University, Staszica 16, 20-08f postoperative complications within 30 days - (7) and lost in
Lublin, Poland; e-mail wzgodz@wp.p! follow-up (6) were excluded from survival analysis. The clinicopa-
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Fig. 1. Immunohistochemical detection of survivin in oesophageal cancer. Survivin-nedgtisad survivin-positive ) cancer cells
showing cytoplasmic immunostaining.
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thological data of all patients who underwent surgery are shownpmne-diluted 1:20 in blocking buffer. The negative controls, obtained
Table 1. Patients who smoked at least 20 cigarettes a day (smokbys$ubstitution of the primary antibody with blocking buffer, were
and drank at least 20 g of ethanol daily for 5 or more years weakso included in the study. Incubation with secondary antibody and
assessed separately. product visualization was performed employing LSAB2 Kit
(DAKO) with AEC Substrate-Chromogen, according to the manu-
Immunohistochemistry. Paraffin-embedded tumour specimendacturer’'s protocol. Specimens were counterstained with Mayer’s
were examined. Foyrm sections were mounted on slides precoateldematoxylin for 2 min, washed with deionised water and mounted
with poly-L-lysine (SIGMA). Deparaffinized sections were im-in Glycergel (DAKO). The slides were examined under Olympus
mersed in citrate buffer (0.01 M, pH 6.0), heated in a microwave ov&H2 light microscope, fitted with S Plan Apo100 immersion
to 100°C twice for 5 min in order to retrieve the antigens, and thejective. The cases were scored as survivin-positive when more
allowed to cool down for 45 min in the same buffer. Next, the slidéaban 5% of the cells reacted with the anti-survivin antibody, as
were rinsed thoroughly with deionised water and PBS, incubatpdoposed by Kawasaki al. [8] (Fig. 1).
with serum-free blocking solution (DAKO) and primary antibody
was applied for 60 min at room temperature. Rabbit anti-huma&atistical analysis. The obtained results were mostly analysed as
survivin antibody (20@ig/mL, Santa Cruz Biotechnology) was useddichotomised variables: tumour stage T3 vs. T4; lymph node invol-
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vement NO (-) vs. N1-N2 (+); remote metastases MO vs. M1; blodtable 1. Clinicopathological data of patients and tumours according

vessels involvement (+) vs. (-). The Spearman nonparametric cort@cytoplasmic survivin expression
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lation test or U-Mann-Whitney test for two independent probes were

used for statistical comparison of the results. Overall survival was Patients Cytoplasmic survivin
asse_ssed by the Kgplan-Meier method. The significance of differen- expressio
ces in overall survival was calculated by the Mantel-Cox test. The N | (%) [ ) (%) P value
differences were considered to be significant for p<0.05. All statis-
tical analyses were performed using SPSS software (Statistica). | Total 42 | 100 35 ]83.33
Male 38 | 90.47, 31 |81.57| 0.57(ns.)
Female 4 | 953 4 100
Results
T-stage
Cytoplasmic survivin expression in tumour cells was H ig gé-i’g % gg-;g 0.86 (n.s.)
detected in 35 (83,33%) cases of oesophageal squanous ' '
cell carcinoma. Nuclear survivin expression was not\-stage
observed in the examined tumour specimens. No statis-m(') 10 123.80) 9 90 | 0528 (ns)
’ - ) . (+) 32 | 76.19, 26 |81.25
tically significant correlation between cytoplasmic sur N stage
vivin expression in the tumour and patient’'s gender, MOg 34 18095 29 | 8520 049 (ns)
TNM stage, or vascular involvement was noted. No \1; 8 11904 6 75
correlation was found, either, between cytoplasmic sut-
vivin expression and tobacco smoking. Lower cytoplasi%f‘,zf\l,’é?;em
mic survivin expression was noted in patients with (4 32 |76.19| 26 |81.25 0.52(ns.)
history of chronic alcohol intake but this trend did nat (- 10 | 23.81] 9 90
reach statistical significance (p=0.08). The results argjterentiation
shown in Table 1. G1-G2 28 | 66.6 | 24 | 857 0.58(n.s)
Kaplan-Meier survival curves for patients with G3 14 1 333| 11 | 7857
oesophageal squamous cell carcinoma categorised |agcc-stage
cording to survivin expression are shown in Figure 2. 1 3 | 714| 3 100 | 0.63 (n.s.) vs. I\
The mean survival of patients with cytoplasmic survivin 0.68 (n.s.)vs. Il
expression (17.8 month$5.51) was not statistically a1 | 7380l 27 |70l &2 VEN
different to those with negative survivin staining (16 |y 8 119.04 6 75
month&6.28) according to Mantel-Cox test (p=0.49):
Univariate regression analysis revealed UICC staging a?}&é)‘cco 35 8333 28 | 80 | 020(ns)
the only predictor of survival (p<0.05). The other par- (, 7 1666 7 100 B
ameters did not reach statistical significance. Alcohol
(+) 31 |73.80 24 |77.41] 0.08(ns.)
Discussion ) 11 [ 2620 11 | 100

Recent studies indicating the role of survivin in carci-
nogenesis of OSCC became the inspiration to perform
the present analysis [3, 4, 6, 7]. Survivin is one of thmrcinogenesis. They observed cytoplasmic and nuclear
apoptosis inhibitor proteins and participates in the regsdrvivin expression in 67% and 80% of cancer patients
lation of cell division. It has apoptotic control over G2-Mespectively. Lack of nuclear survivin expression in
checkpoint of the cell cycle [3, 6, 11, 17]. Survivitumour specimens examined in this study can be caused
expression seems to be specific for neoplasms, but bgtthe type of antibodies applied which were different
for nonproliferating adult tissues [1, 2, 6, 10, 15, 17, 18fom those used by Grabowséi al. [4]. In studies
Anti-survivin proteins are observed in serum of patientoncerning other tumours, expression of survivin was
with malignant neoplasms more frequently than pS3ted at the level of 70.7% in breast cancer, 34.5% in
protein [8]. gastric cancer, and 53.2% in colorectal cancer [14, 15, 18].
Inthe present study, 42 patients treated surgically due In the present study, no statistical correlation was
to advanced, thoracic oesophageal squamous cell cafgiind between cytoplasmic survivin expression and the
noma were analysed. The vast majority of patients ianalysed parameteiise. the depth of invasion, lymph
cluded in the study were classified at Il or IV stage afode metastases and remote metastases. Statistical
disease according to UICC classification. Cytoplasmirrelation between cytoplasmic survivin expression
expression of survivin was noted in 35 subjects (83.3%nd overall survival revealed no significant differences
Grabowski and co-workers [4] were the first who difbetween survivin-positive and -negative OSCC cases.
ferentiated nuclear and cytoplasmic expression of surhese data are very similar to those obtained by other
vivin and described its translocation duringesearch groups. Ikeguddtial. [6] revealed no correla-
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tion between survivin mRNA expression and lymph 4] Grabowski P, Kuhnel T, Muhr-Wilkenshoff F, Heine B, Stein

node metastases or depth of tumour invasion in OSCC. H. Hopfer M, Germer CT, Scherubl H (2003) Prognostic value
of nuclear survivin expression in oesophageal squamous cell

Sarelztal.[15] drew the same conclusions in colorectal . cinoma. Br J Cancer 88 115-119

cancer. In the later study, Ikeguehil. [5] confirmed [ 5]ikeguchi M, Yamaguchi K, Kaibara N (2003) Survivin gene
the previous results and showed no correlation between expression positively correlates with proliferative activity of

the level of survivin expression and the occurrencedof6 ] f;ncerhce,uls ||2 e_goph?\lgt(%%gg;?r- Tumour Biol 24: égj—iS
; ; ; 6] Ikeguchi M, Kaibara urvivin messenger ex-
apoptosis or tumour angiogenesis. However, sur pression is a good prognostic biomarker for oesophageal carci-

vivin/GAPDH (gcheraldehyde-3-phosphate dehy- noma. Br J Surg 87: 883-887

drogenase) ratio positively correlated with proliferative 7] Kato J, Kuwabara Y, Mitani M, Shinoda N, Sato A, Toyama T,
activity and p53 nuclear accumulation in cancer cells. Mitsui A, Nishiwaki T, Moriyama S, Kudo J, Fujii Y (2001)
Grabowskiet al. [4] noted that cytoplasimc survivin Expression of survivin in esohageal cancer: correlation with the

.. - . prognosis and response to chemotherapy. Int J Cancer 95: 92-95
staining has no prognostic relevance in OSCC. In COPB] Kawasaki H, Altieri DC, Lu CD, Toyoda M, Tenjo T, Tanigawa

trast, significant correlation was observed between nu-" N (1998) Inhibition of apoptosis by survivin predicts shorter
clear survivin expression and lymph node involvement, survival rates in colorectal cancer. Cancer Res 58: 5071-5074
tumour grading or overall survival. In other study, suf- 91 Kennedy SM, O’Driscoll L, Purcell R, Fitz-Simons N, McDer-

" . . mott EW, Hill AD, O’Higgins NJ, Parkinson M, Linehan R,
vivin mRNA expression in oesophageal cancer cells (51 Clynes M (2003) Prognostic importance of survivin in breast

cases) assessed with the use of RT-PCR was significant- cancer. BrJ Cancer 88: 1077-1083
ly higher than in the adjacent normal tissue. Furthgn0] Kuwano H, Sumiyoshi K, Sonoda K, Kitamura K, Tsutsui S,
more, pN4 tumours showed significantly higher survivin ~ Toh Y, Kitamura M, Sugimachi K (1997) Expression of p53

; ; _ ; protein in glandular differentiation admixed with squamous cell
expression comparing to pNO-3 ones [7] . Interestingly, carcinoma of the esophagus. Hepatogastroenterology 44: 170-

longer median survival was noted in "survivin-negative"  ;,,

patients than in "survivin-postitve" group With_ 0es0ophy41] Li F, Ambrosini G, Chu EY, Plescia J, Tognin S, Marchisio PC,
ageal cancer, as well as with other malignancies [3, 4, 6, Altieri DC (1998) Control of apoptosis and mitotic spindle
7, 15]. Some other reports indicate association of posi-_checkpoint by survivin. Nature 396: 580-584

; . i ; [12] Mahotka C, Wenzel M, Springer E, Gabbert HE, Gerharz CD
tive nuclear survivin staining with a favourable prog (1999) Survivin -Ex3 and survivin-2B: two novel splice variants

nosis in gastric or breast cancer [9, 14]. Keital. [7] of the apoptpsis inhibitor survivin with different antiapoptotic

suggest some caution in the interpretation of these re- propertis. Cancer Res 59: 6097-6102

sults indicating very short follow-up and small numbdi3] Monzo _M, Rosell R, Felip E, Astudillo E, Sanchezz JJ, Maestre

of patients included in the analyses. J, Martin C, Font A, Barnadas_ A, Abad A (2999) A novel

In the present study, the obtained results seem to be anti-apoptosis gene: re-expression of survivin messenger RNA

. v HIE - as a prognosis marker in non-small cell lung cancers. J Clin

different from those mentioned above. Certainly, the oncol 17: 2100-2004

results were influenced by specificity of the analysed4] Okada E, Murai Y, Matsui K, Isizawa S, Cheng C, Masuda M,

group of patients, which was quite similar regarding the Takano Y (2001) Survivin expression in tumour cell nuclei is

; predictive of a favourable prognosis in gastric cancer patients.
advanced stage of the disease (mostly Il or IV UICC Cancer Lett 163 109-116

grade). It should be emphasized that the majority g sarela Al, Macadam RC, Farmery SM, Markham AF, Guillou
patients with OSCC in Poland is diagnosed and treated PJ (2000) Expression of the antiapoptosis gene, survivin, pre-

at advanced stage of the disease, so the analysed grouplicts death from recurtent colorectal carcinoma. Gut 46: 645-
650

seems to be representative for this country. [16] Swana HS, Grassman D, Anthony JN, Weiss RM, Alrieri DC

(1999) Tumor content of the anti-apoptosis molecule survivin
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