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Immunotherapy for Malignant Melanoma using Dendritic Cells

Tae Hyung Lee™, Young-Hun Cho', Min-Geol Lee"*’

Department of Dermatology], Cutaneous Biology Research Institute’,
and Brain Korea 21 Project for Medical Science’, Yonsei University College of Medicine, Seoul, Korea

Background: Malignant melanoma is a potentially lethal cancer that arises from melanocytes present in skin,
mucosa, or the epithelial surfaces of eyes and ears, and its incidence has increased substantially. Although primary
tumor excision can sometimes achieve complete remission, most melanomas are beyond surgical margins when
diagnosed, and are usually resistant to chemotherapy and radiotherapy. Therefore, many other therapeutic modalities
are being investigated, and one of them is dendritic cells (DC)-based immunotherapy.

Objective: The purpose of this study was to investigate the therapeutic effect of DC-based immunotherapy on
malignant melanoma.

Methods: Malignant melanoma was induced in mice by subcutaneously inoculating B16F10 cell line, and fifteen
mice were divided into 3 groups: 1) PBS-treated (n=5), 2) treated with DC (n=5), and 3) treated with tumor lysate
(Ag)-pulsed DC (n=5). We identified that DC were able to present Ag to T cells with mixed lymphocyte reaction
and induce Ag-specific immune response with delayed hypersensitivity. To evaluate the therapeutic effect, we
examined changes of tumor size and survival rates.

Results: The following results were obtained: 1. Ag-pulsed DC generated much T cell proliferation (mixed
lymphocyte reaction). 2. Ag-pulsed DC treatment induced only delayed hypersensitivity. 3. Ag-pulsed DC treatment
decreased tumor size (PBS:703+49 mm’, DC:619+26 mm’, and Ag-pulsed DC: 463+25 mm3) and increased
survival rates.

Conclusion: Our results suggest that intratumoral injection of Ag-pulsed DC could be used to treat malignant
melanoma. (Korean J Dermatol 2006;44(2):141~ 148)
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Fig. 1. Flow cytometric analysis of mouse bone marrow-derived dendritic cells (DC). Bone marrow cells were cultured with

rmGM-CSF and rmIL-4. On days 6 the surface phenotypes of bone marrow-derived DC were examined by flow cytometry using
CD40, CD80, CD86, MHC class II and CD11c mAb. Similar results were obtained from three experiments. The data shown are from
one representative experiment. In this study, Ag (tumor lysate)-pulsed DC on day 7 were used.
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Fig. 2. Allo-mixed lymphocyte reaction. Splenocytes were
obtained from BALB/c mice and then RBC, macrophage and B
lymphocytes were removed. Triplicate samples of 1X10° cells
were seeded in 96 well round-bottom plates. The splenocytes
were stimulated with DC or Ag-pulsed DC treated with irradi-
ation (30,000 rad). The cells were incubated at 37°C for 96 h,
then 1pCi/well [*H] thymidine was added for another 16 h.
[*H] thymidine incorporation (CPM) was counted on a scin-
tillation counter. The data shown are the mean values and their
standard errors.
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Fig. 4. Tumor volume changes after various treatments. Mela-
nomas were generated by subcutaneously injecting B16F10
melanoma cells (1X10° cells) suspended in 100yl of PBS into
the flanks of C57BL/6 mice. After seven days, DC were in-
jected two times at 7 days intervals intratumorally. Mean
tumor volumes were reduced in the Ag-pulsed DC-treated
group on day 23 (PBS; 703+49 mm’, DC; 619426 mm’ and
Ag-pulsed DC; 463+25 mm’). The data shown are the mean
values and their standard errors.
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