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Abstract 

Introduction: Earlier we showed that modulated electro-hyperthermia (mEHT) promoted the expression and 
release of the potential immunogenic damage associated molecular pattern proteins and it reduced MHC-I 
and melan-A levels in B16F10 melanoma cells. The number of cytotoxic T cells were moderately reduced, the 
amount of NK cells was unchanged. NK cells could effectively recognize and kill cells which lack MHC-I. Here 
we tested the effect mEHT on tumor growth and tumor microenvironment with respect to infiltration and 
cytotoxicity of NK cells in A2058 human melanoma xenograft model in vivo. 

Material and methods: A2058 melanoma cells were inoculated into both flanks of BALB/C NOD/SCID 
immunocompromised mice. After two weeks, 30-min 42°C mEHT was applied on the right-side tumors. One 
day after mEHT treatment, primary human NK-cells or the NK92MI NK-cell line labeled with fluorescent dye 
were injected subcutaneously above the lumbar region of the spine. NK-cell distribution was measured by in 
vivo fluorescent imaging. Tumor size was monitored using ultrasonic caliper. Tumor damage, growth arrest, 
heat stress and apoptosis related markers were assessed with immunohistochemistry. NK-attracting CXCL 
mRNA expression was determined after in vitro mEHT treatement of A2058 cells. 

Results: mEHT induced significant tumor growth inhibition. Heatshock and apoptotic tumor cell death was 
proven by the significant elevation of relative dead tumor area, үH2AX, p53 and cleaved caspase-3 and hsp70 
positive areas, accompanied by MMP-2 expression.In vivo, both the primary NK- and NK92MI-cells 
accumulated into the mEHT-treated side and further enhanced the damaging effect. Significant elevation of 
CXCL-11 mRNA level,was induced by in vitro treatment while the CXCL-9, and -10 dropped. 

Conclusion: Our result show that mEHT can induce p53-mdiated caspase-dependent apoptosis in an A2058 
melanoma xenograft model. Furthermore, mEHT treatment may provide a favorable micro-environment for 
the attraction and invasion of NK-cells, possibly by inducing CXCL-11 expression and promoting MMP-2 
production of solid xenografts. 
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