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Therapeutic Effect of Oncolytic Herpes Simplex Virus on Induced
Radioresistant Head and Neck Squamous Cell Carcinoma™

Se-Heon Kim, M.D., Eun Chang Choi, M.D., Jin Seok Lee, M.D., Je Young Chun, M.D.,
Hyung Kwon Byun, M.D., Ki Jae Song, M.D., Kwang-Moon Kim, M.D.
Department of Otorhinolaryngology, Yonsei University College of Medicine, Seoul, Korea

Introduction : The sensitivity of tumor cells to radiotherapy is a critical determinant of local control and po-
tential cure in advanced head and neck squamous cell carcinoma (HNSCC). The emergence of radioresistant
tumor cells is an obstacle to cancer therapy. Most radioresistant cells have a higher proportion of cells in the S-
phase of the cell cycle and a lower apoptotic fraction than radiosensitive cells. HSV replication is increased in
cells that have higher S-phase fractions. NV1066 is an oncolytic herpes simplex virus type-1 mutant. We hy-
pothesized that NV1066 replication and cytotoxicity are increased in radioresistant cells. The purpose of this
study is to evaluate the antitumor efficacy of NV1066 to treat radioresistant HNSCC.

Methods : Radioresistant cells were selected by treating five HNSCC cell lines with repeated conventional
fractionated doses of radiation (2Gy/day), using a Cs-137 irradiator, up to a cumulative dose of 70Gy. Clonogenic
cell survival and S-phase fractions were compared between radioresistant and parental radiosensitive cells. The
two cell populations were then treated with NV1066 to examine viral replication, by the viral plaque assay and
viral cytotoxicity.

Results : Fractionated irradiation resulted in the selection of radioresistant cells. Radioresistant cells had a higher
S-phase fraction (42.9%) compared to parental cells (26.2%) . NV1066 replication in radioresistant cells was 7.4
times higher than in parental cells (p<0.01) . Treatment with NV 1066 resulted in increased cytotoxicity of 24.5%
in radioresistant cells compared to parental cells (p<0.05) .

Conclusion : NV1066 showed increased viral replication and cytotoxicity in radioresistant HNSCC cell lines.
These findings suggest a potential clinical application for this oncolytic viral therapy as treatment for radiore-
sistant head and neck cancers.

KEY WORDS : Gene therapy - Herpes simplex virus - Radiation - Head and neck neoplasm.
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Fig. 1. Clonogenic cell survival between parent and radio-resistant cell lines affer radiation Tx. A : SCC15 vs RR-SCC15, B : SCC25 vs
RR-SCC25, C : MSK QLLT vs RR-MSKQLLT, D : MSK QLL2 vs RR-MSK QLL2, E : SCCVII vs RR-SCCVII. Radioresistant cells were se-
lected by treating five HNSCC cell lines with repeated conventional fractionated doses of radiation (2Gy/day), using a Cs-137
iradiator, up to a cumulative dose of 70Gy. Fractionated iradiation resulted in the selection of radioresistant cells. RR-SCC15 :

Radio-Resistant SCC15, RR-SCC25 : Radio-Resistant SCC25, RR-MSKQLL1 :

tant MSKQLL2, RR-SCCVII : Radio-Resistant SCCVIL.

Radio-Resistant MSKQLLT, RR-MSKQLL2 : Radio-Resis-
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Fig. 2. Compare the cell cycle between parent and radio-resistant cell lines by flow cytometry. A : SCC15 vs RR-SCC15, B : SCC25 vs
RR-SCC25. Radioresistant cells had a higher S-phase fraction (Average : 42.9%) compared to parental cells(Average : 26.2%) .
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Fig. 3. Compare the sensitivity fo the oncolytic virus between parent and radio-resistant cell lines by in vitro cytotoxicity assay. A :
SCC15 vs RR-SCC15, B : SCC25 vs RR-SCC25, C : MSK QLL1 vs RR-MSKQLLT, D : MSK QLL2 vs RR-MSK QLL2, E : SCCVII vs RR-
SCCVII. Treatment with NV1066 resulted in increased cytotoxicity of 24.5% in radioresistant cells compared to parental cells

(p<0.05).
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