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Local thermal effect of RF on nanogold-labeled RNase

ZHALI Jian-cai, SHI Jian-ping, Kimberly Hamad-Schifferli, ZHANG Shu-guang (Depatment of Physics, Third Military Medical Uni-
vemily, Chongqing 400038, China)

Abstract: Objective To establish a biological model with nanostructure and to investigate the characteristics of
the thermal conduction by radiofrequency electromagnetic radiation upon the model for the exploration of the possible
mechanism of microwave non-thermal effect. Methods The prepared nanogold-labeled RNase-S sample was ana-
lyzed by routine hydrolytic ability of poly-c and CD spectroscopy. After confirmation of the successful recombination of
the enzymatic structure and the recovery of the enzyme activity, themal effects of RF on the sample, water and air
were compared. Results The biological model designed and prepared by us satisfactorily simulated the native RNase
A in both recovery of enzyme activity and conformation. Air sample in air bathing possessed an exponent decreasing
function for thermal dispersion and an exponent increasing function for RF themal effect. The redistilled water sample
had a linear increasing function for RF thermal effect. Meanwhile, nanogold-labeled RNase-S in water bathing kept
constant for RF thermal effect. Conclusion Micro-eddy current local heating might occur in microstructure consist-
ing of nanometal cluster. A biological macromolecule with nanostructure, acting as a source of thermal radiation and
conductions might resonantly interact with some changeable domairs nearby, so the biological model keeps isothermal
during RF heating. This may be a possible mechanism of nonthemal effect for microwave and other physical factors.
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Tab1 RF thermal effect to nanostructure and comparing medi um

RF acting time (min)
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Fig4 Experimental curve of nanogold-labeled DNA thermal effect

0.0 1.LO 2.0 3.0 4.0 50 6.0 7.0 8.0
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2.3 HEZAHBOBAGENFLE
2, .
2
Tab 2 Experimental result of air heat dispersion
Temperature ( ‘C) 50 49 48 47 46 45 M4 B R
Time duration (s) 0 4 7 10 14 17 21 2 30
Temperature ( °C) 4 40 39 3B 37 36 33 MU 33
Time duration (s) 35 40 46 52 9 67 15 84 KM
Temperature ( C) 32 31 30 29 28 27 26 25 4
Time duration (s) 105 120 135 154 178 207 246 319 400
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