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DNA Damage of Lymphocytes in Volunteers after 4 hours Use of Mobile Phone
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Objectives : There has been gradually increasing
concern about the adverse health effects of
electromagnetic radiation originating from cell phones
which are widely used in modern life. Cell phone radiation
may affect human health by increasing free radicals of
human blood cells. This study has been designed to
identify DNA damage of blood cells by electromagnetic
radiation caused by cell phone use.

Metheods : This study investigated the health effect of
acute exposure to commercially available cell phones on
certain parameters such as an indicator of DNA damage for
14 healthy adult volunteers. Each volunteer during the
experiment talked over the cell phone with the keypad
facing the right side of the face for 4 hours.

The single cell gel electrophoresis assay (Comet assay),
which is very sensitive in detecting the presence of DMNA

granulocytes) from volunteers before and after exposure to
cell phone radiation. The parameters of Comet assay
measured were Olive Tail Moment and Tail DMA %
Results : The Olive Tail Moment of B-cells and
granulocytes and Tail DNA % of B-cells and granulocyles
were increased by a statistically significant extent after 4-
hour use of a cell phone compared with controls.
Conclusion : It is concluded that cell phone radiation
caused the DMA damage during the 4 hours of
experimental condition. Monetheless, this study suggested
that cell phone use may increase DMNA damage by
electromagnetic radiation and other contributing factors.
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Table 1. Values of Clive Tail Moment and Tail
DA% inblood cells before and after
Lse of mobile phone

Bposdt  CafobT -
el o=l P
Clive Tail Morments
T-cells
Bafire 1231019 0971010 0950
After L3nt017 0971011
p* 0.851 0.950
B-cells
Bafire 139£022 1492008 0001
After 237108 142£0.09
p* 0.001 0.050
Gramdocytes
Bafire 2731049 220+020 0013
After 313025 228021
o 0.030 0.753
TalDNA %
Tocells
Befire 9671640 TolEo0el 0397
After 1027£139 706092
p* 0.272 0.778
B-ells
Befire 910146  1153x240 0001
After lan3x3e0  TROE0TT
p* 0.001 0.001
Gramdocytes
Befire 1331162 1203%249 0058
After 1504361 1196213
p* 0.041 0,730

* pvalues are for cormparing “before” with “after‘exposire
toradio frequency fields of mebik phane with
Wilccron's signed-ranlctest,
¥ povabies are for canparing etposed subjedawith
controls for differencs between after and befora by
Wilcoxon's signedranlc test,

F Exposed and cantrol groups were cansist with same
volutears, Tine Interval used beabween two experiments
wele 4 wedls,
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Table 2. %alugs of Clive Tail Moment and Tail DA % in blood cells baefore and after Lse of mobile

phone by sex
Makem=103 Farnak(r=4) .
Befire Aftg Befae Aftg Pt 4
Oilive Tadl Morrent

Esposed T
Tooalls 1354012 1352013 0859 LI1E023 1162020 0465 05M
Boells 1290.15 2461021 0005 L&3E008 2152007 0068 0008
Gramlocytes 2804053 3212022 007 2563040 2912018 0465 077

Confrols T
Tooalls 0954012 097010 0483 L0LE004 093014 07 04
Boells 151 £0.09 1412009 0050 1442006 l4d4+011  LOOD  017R
Gramlocytes 2241026 230024 0284 241£035 24E008 0144 01R

Tail DNA %

Exposed T
Tooalls 946t1.04  1050£120 0114 1018E240  989E18S 0715 0240
Bcells 8671127 17261300 0005 1007£1SD 12953339 0088 0,008
Gramilocytes 13652127 17454301 0022 1245£230 1218X17S 0 LO00D 0076

Cenfrols T
Tooalls T00£1.06 T08E07L 0721 7.05E040 6991148 0715 1000
Bcells 1L01£206 7662072 0005 1284£300 2484059 1000 0454
Gramilocytes 11452220 1214£221 086 1350£288  11S2E216 0044 0142

* pvalues are for corrmparing “hefore“with *after” esxgiceure toradio frequendy fislds of mobils phone with Wilooson' signed

Tarlk test,

** pevalues are fir comparing males with famales fir difference between after nd before by Wilooxon s ranle-aum e,
T Esrposed and ecntrol sroups wers consist with sume vohatears, Time itarval usad between two sspariments ware 4 wesls,
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Table 3. alues of Clive Tal Momentand Tail DMA % in blood cells before and after use of mobile
phone by cellular phone type used

Cellular phonesiS) FCEn=6) »
Before After o Before After o P
Oilive Tail Moment
BExposed T
T-calls 131018 1312013 0362 1242023 L2 E0.23 0800 0518
B-els 1412023 24104 o0z 138023 231 %022 0028 088
Gramiloosyies L5043 3121023 0050 2T2E062 3141029 0249 0.897
Cortrols T
T-cells Lon£n10 095£0,14 061 0,92£009 0,96 10,05 0752 0518
B-ls 149%0.10 142008 017 130008 L4n 011 0173 0437
Gramiosyies 2.27£028 2321026 0589 231£031 2231009 0752 0.8
Tall DNA %
Expasad T
T-cells 946+ 114 1050£120 0327 10.13X260 960185 048 1.0a0
B-@ls 2672127 17262300 0012 10172151 1295%338 0028 1.000
Gramilooyas 13652127 17451301 0069 1245£230 12182175 0345 0785
Controls T
T-cells TO0E 108 Toax07 0375 TN5E040 R 0483 0414
Breells 11.01 £2.06 Te6E0,72 0012 1284 £3.00 248 0,59 002 0491
Gramilooyas 11452220 1214£221 0401 13502288 1152%216 0800 0.662

BCE: perscnal cormimication sarvices

" pvalues are for camparing “before” with “after* exposire toradio frequency fields of mcbile phone with Wileoan ‘s signed-

Tanlc tast,

0 pvalees are for comparing celinlar phoneugers with PCS wsers for differance between after and before by Wilcoxon's

ranlc-sum best,

T Exposad and control groups wes consis with sams volmtedrs Time inferval used between two expariments were 4 weales,
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Table 4. alues of Olive Tail Moment and Tail DNA % in biood cells before and after use of mobile

phone by smoking
Nomsrndersip=11) Smolersn=3) "
Before After Before After o P
Olive Tail Moment
T-cells

Espesad T 130020 1.24%0.15 0.197 L2011 L300 £0.07 0109 0010
B-@ls 1432023 2384022 0.003 1.27x0.18 231 2031 0l0s 0597
Gramilocyes 274E047 306021 0.091 2F2E069 3361028 0109 0887

Cortrols T
T-cells 087012 L0010 0477 0972008 0,88 £0.11 0285 0.2
B-@ls 1482009 144 0,08 0.307 1442006 131 20,02 0l0s 0029
Gramilocyes 2331031 229403 0,636 215001 21003 010z 0138

Tall DNA %

T-wls

Erposad T 446x1.14 sok120 0213 10,18 =280 a8 1,85 Looo 0353
B-eells 287127 17261300 0003 1017£151  1295£339 0109 03555
Cramilocytas 13652127 17458301 0131 1245£230 121317 0108 0456

Controls T
T-cells TooE 106 TORE0.71 0,929 TOsE040 a1 48 0593 0.835
B-eells 1101 £2.08 o072 0.003 1284 £3.00 BdB£0.58 0109 0659
Cramilocytas 11451220 1214£221 L.o00 13502288 1152%216 0108 03555

* prvaliues are for camparing “before” with “after” sxposire toradio frequency fislds of mobile phone with Wileoran ssigned-

rank tast,

¥ pevalies e for comparing smoeers with norkamcleers for difference between afier and before by Wileoon s ranle-aum
test

T Expesad and control gratpe wene consist with sama vohntess, Time irtarval ussd betwean two asperitmants were 4 weals,
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