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Objective

Secreted protein acidic and rich in cysteine (SPARC) is an extracellular matrix-associated protein implicated in the modulation of cell
adhesion, migration, cell cycle regulation, and angiogenesis. It has been associated with the progression or suppression of various
cancers. This study was aimed at correlating SPARC protein expression with tumor progression and clinicopathological features in
ovarian epithelial tumors.

Methods

Epithelial ovarian cancer (n=69), borderline tumor (n=18), benign tumor (n=10) and normal ovary tissues were obtained
after operation. SPARC protein expression was examined using immunohistochemistry. With a retrospective review, patients’
characteristics and slide samples were analyzed.

Results

Cytoplasmic SPARC immunoreactivity was observed in stromal cells in nearly all cases of normal ovary, benign and borderline tumors
(100%, 94.7%, and 100%). In contrast, SPARC was detected in the stroma of 63.8% (44/69) and the score of immunoreactivity was
significantly reduced in malignant tumors (P<0.001). SPARC expression in ovarian epithelial cancers was significantly associated
with International Federation of Gynecology and Obstetrics stage. However, it was not correlated with other clinicopathologic
parameters, including histologic type, tumor grade, nuclear grade, mitosis, tumor size, local recurrence, distant metastasis, and
survival.

Conclusion
This study showed that reduction of SPARC expression in ovarian epithelial tumors is significantly correlated with tumor
invasiveness and SPARC may act as tumor suppressor.
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Table 1. Patients characteristics

Variables Cases (n=112)
WHO criteria
Histologic type
Benign 19
Serous 7
Mucinous 12
Borderline 24
Serous 6
Mucinous 18
Malignancy 69
Serous 26
Mucinous 15
Endometrioid 10
Clear cell 15
Undifferentiated 3
FIGO stage
| 25
I 7
Il 31
1% 6
Silverberg grading system
Nuclear grade
1 23
2 36
3 10

WHO, World Health Organization; FIGO, International Federation of Gyne-
cology and Obstetrics.

ME LIAAMIZOF Z= HEMET} US55 1120)2 AR 5IFC}
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Table 2. Scores for the immunohistochemical staining of SPARC in ovarian epithelial tumors

Ovarian tissue po?ig?vcgrgtea:};ivr;’gl(%/o) Mean score P-value®

Normal (n=10) 10 (100) 3.60 £ 0.52 <0.001

Benign (n=19) 18 (94.7) 311+ 1.24

Borderline (n=24) 24 (100) 2.29+1.08

Malignant (n=69) 44 (63.8) 1.16 + 1.20

SPARC, secreted protein acidic and rich in cysteine.

*One-way analysis of variance test.
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Fig. 1. Immunohistochemical analysis of secreted protein acidic and rich
in cysteine expression in normal ovary (A, x100), benign (B, x200), and
borderline ovarian tumors (C, x200). Positive immunoreactivity is shown
in stromal cells.

Fig. 2. Secreted protein acidic and rich in cysteine immunoreactivity in ovarian epithelial cancers. Stromal cells in ovarian epithelial cells showed positive
(A, x200) and negative immunoreactivity (B, x200).
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Table 3. Comparison between immunoreactivity of SPARC and clinico-
pathologic variables

Variables N(?]gzaztis\;e ?ﬁ:}"x)e P-value®
Age (yr) 52.6 476 0.573
Histologic grade 0.663
G1 10 (43.5) 13 (56.5)
G2 12 (33.3) 24 (66.7)
G3 3(30.0) 7(70.0)
FIGO stage 0.044
Early (1/11) 16 (50.0) 16 (50.0)
Advanced (Il1/1V) 9(24.3) 28 (75.7)
Histologic type 0.984
Serous 10 (38.5) 16 (61.5)
Mucinous 5(33.3) 10 (66.7)
Endometrioid 3(30.0) 7(70.0)
Clear cell 6 (40.0) 9 (60.0)
Undifferentiated 1(33.3) 2 (66.7)
Nuclear grade 0.406
1 5 (55.6) 4 (44.4)
2 10(31.3) 22 (68.7)
3 10 (35.7) 18 (64.3)
Mitoses 0.669
1 (<10 per 10 hpf) 11(37.9) 18 (62.1)
2(10<, <20 per10 hpf) ~ 11(39.3) 17 (60.7)
3 (=20 per 10 hpf) 3(25.0) 9(75.0)
Tumor size 0.618
<10cm 11(32.4) 23 (67.6)
>10 cm 14 (40.0) 21(60.0)
Local recurrence 0.445
No recurrence 17 (40.5) 25 (59.5)
Recurrence 8(29.6) 19 (70.4)
Distant metastasis 0.614
No metastasis 17 (38.6) 27 (61.4)
Metastasis 8(32.0) 17 (68.0)
Survival 0.077
Alive 18 (46.2) 21(53.8)
DOD 7(23.3) 23 (76.4)

Values are presented as number (%).

SPARC, secreted protein acidic and rich in cysteine; FIGO, International
Federation of Gynecology and Obstetrics; DOD, died of disease.
®Pearson’s chi-square test.
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