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Table 1. Correlation between apoptosis related gene expression and clinicopathologic factors
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Expressions of Apoptotic Genes (survivin, bcl-2, bax) and
Clinical Relevance in Osteosar coma

Hyun Guy Kang, M.D., Han-Soo Kim, M .D., Mi-Ra Lee*, So Mi Seol*,
Joo Han Oh, M.D., Sang-Hoon L ee, M.D., Gyeong Hoon Kang, M.D."

Department of Orthopaedic Surgery, Department of Pathol ogy'
Seoul National University College of Medicine,
Clinical Research Institute of Seoul National University Hospital*, Seoul, Korea

Purpose: The expression of apoptosis-related genes, such as survivin, bcl-2, and bax has been
examined in the human osteosarcoma and then evaluated the correlation with clinical data of
patients.

Materials and Methods. Fifty human osteosarcoma specimens were established from inci-
sional biopsy and examination of survivin, bcl-2, and bax by immunohistochemical study was
performed. We investigated the correlation of survivin, bcl-2, bax and their two or three com-
bined expressions with clinical data including the response of chemotherapy, local recurrence,
distance metastasis, and oncol ogic outcome.

Results: Survivin was showed in 26 cases (52%), bcl-2 in 23 cases (46%), and bax in 21 cases
(42%) osteosarcoma. And coexpression of survivin and bcl-2 was showed in 19 cases (38%),
survivin and bax in 13 cases (26%), bcl-2 and bax in 8 cases (16%), and all three expression was
showed in 8 cases (16%).

There was no correlation between their apoptosis related gene and histologic difference, the
presence of local recurrence and distant metastasis. Whereas neoadjuvant chemotherapy
response correlated with bcl-2 expression (P=0.04), and survivin and bcl-2 coexpression
(P=0.044) with poor chemoresponse. The rate of died of disease was correlated with bcl-2
(P=0.001), survivin and bcl-2 coexpression (P=0.027) with bad outcome. Survival curves of bcl-
2 (P=0.0075), survivin and bcl-2 (P=0.0012) was showed negative correlation in the Kaplan-
Meier method.

Conclusion: The apoptosis related gene expression was relatively high in osteosarcoma, bcl-2
expression was correlated with poor chemotherapy response and poor survival rate, but survivin
was correlated with this oncologic outcome only in the bcl-2 coexpression. The examination of
immunohistochemical stain of apoptosis related gene in osteosarcoma could be helpful in the
judgment of osteosarcoma prognosis.

Key Words. Osteosarcoma, Apoptosis related gene, survivin, bcl-2, bax, Clinical correlation
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