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Abstract 

Canine transmissible venereal tumor (CTVT) has low levels of MHC 

molecules on the cell surface. CTVT spontaneously regresses after a 4-6 

months of growth. CTVT cells secrete high concentrations of TGF-� 

during tumor growth. TGF-� inhibits NK cell cytotoxicity. However, 

CTVT undergoes regression when TGF-� concentration remains high 

because tumor infiltrating lymphocytes (TIL) produce large amounts of 

IL-6. IL-6 is a strong TGF-� antagonist and is one of the key substances 

that restore NK cell cytotoxicity against CTVT cells. Based on these 

findings, we devised and tested a new immuno-gene therapy strategy that 

uses both IL-6 and IL-15. IL-6 antagonized the inhibitory effect of TGF-� 

on NK cell cytotoxicity. In a cell culture system, we evaluated the role of 

NK cells in tumor regression and the ability of IL-6 and IL-15 to restore 

TGF-�-inhibited NK cell cytotoxicity. Only the treatment using both IL-6 

and IL-15 effectively relieved the inhibitory effect of TGF-� and 

activated NK cell cytotoxicity. The IL-6 and IL-15 only treatments did 

not increase, or only slightly increased, NK cell cytotoxicity. 

Electroporation of IL-6 and IL-15 plasmids into BALB/c mice increased 

the ratio of NK cells in the spleen and promoted splenocyte NK cell 

cytotoxicity. The IL-6 and IL-15 only treatments did not significantly 

change the NK cell ratio or the cytotoxicity of NK cells. However, in the 

IL-15 treatment, there was a slight elevation of NK cell ratio. In 

CB17/SCID mice, electroporation with both IL-6 and IL-15 plasmids 

strongly inhibited the growth and establishment of CTVT. IL-6 or IL-15 

alone had no effect. In CB17/SCID mice treated with anti-asialo GM-1 

antibody, which blocks NK cell function, combined electroporation with 



IL-6 and IL-15 was unable to suppress CTVT growth. Thus, NK cells 

play a key role in suppressing tumors with low MHC expression and high 

TGF-� secretion. Gene therapy using both IL-6 and IL-15 effectively 

suppressed the growth and establishment of the tumor.    
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E/T ratio 25/1 YAC-1

79.05  0.45 12.5/1 58.02  1.44 6.25/1 37.77  1.39

3.125/1 1.5625/1 23.12  0.73 15.32  0.6
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63.01  3.1 77.03  2.64
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