This abstract is for a presentation made an international conference entitled
“Foundations of bioelectromagnetics: towards a new rationale for risk assessment and management”
convened by the International Commission for Electromagnetic Safety with cosponsors,
the Italian Government Worker Safety Program and, Ente Zona, in Venice, Italy, on December 17, 2007,

WEAK ELECTROMAGNETIC FIELDS ANALOG, DIGITAL AND PULSED, AFFECT CELL
CYCLE REGULATION AND GENE EXPRESSION IN COLTURED CELLS
Marinelli Fiorenzo.1, Zamparelli Alessandra1. Giuliani Livio 2, Cinti Caterina. 3
1- Institute of Molecular Genetics IGM-CNR, Bologna unit, c/o IOR, Via di Barbiano 1/10 40136
Bologna, Italy.
2- ISPESL-ROMA
3- Institute of Clinical Physiology , IFC-CNR, Siena unit Via delle Scotte, 6 53100 Siena, Italy
Abstract:
Some epidemiological studies reported an association between exposure to RF EMFs and increased
risk of cancer. For mobile telephone both analog end digital signal seems to be effective in induce
gene expression and modifications of cell cycle regulation. The purpose of our study was to provide
evidence for a carcinogenic potential of EMFs on cultured human CEM-cells by MTT survival test,
Western Blot (WB) analysis and COMET assay. In our study the cell cultures were exposed for 2,
3, 4, and 6 hours, using a normal mobile telephone through a TEM cell device from 1.3 milliWatts
to 0,6 microWatts in 11 steps of decreasing power density inside a cell culture incubator.
TIME DEPENDENT EFFECTS
Exposures till two hours caused an increment of the number of proliferating surviving cells. While
the exposed samples to 3, 4, and 6 hours show a reduction of the survived cells as detected by MTT
viability test. Moreover the expression level of the most representative pro-apoptotic and cell cycle
regulator genes in CCRF-CEM cell line was evaluated. First, the WB analysis have evidenced an
unbalance between pro-apoptotic and pro-survival signals, in particular the exposure time till two
hours induced a prevailing pro-apoptotic gene activation (p53, pRb/p110,), while the exposure time
of 3, 4, and 6 hours induced prevailing pro-survival gene expression activity (Bcl-2 and Ras). DNA
breaks in exposed samples were also visualized by alkaline Comet assay. Inverse correlation
between exposure time and power density was also detected.
POWER DENSITY DEPENDENT EFFECTS ON CELL SURVIVAL
The experiments were performed starting from 1,3 mW (milli W) and reducing progressively the
power density till to 0.6 uW (micro W) as measured in input of the TEM CELL.
The cells till to 0.6 uW have been affected, as showed by MTT survival test, with a difference
between control unexposed cells and exposed cells, statistically significant of a mean of 20%. A
difference between the total exposure time 2, 3, 4, and 6 hours was also detected.

