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DNA Damage of Lymphocytes in Volunteers after 4 hours Use of Mobile Phone

Seonni Ji*, Eunha Oh'*, Donggeun Sul*?, Jae-Wook Choi”, Heechan Park®, Eunil Lee"

Department of Preventive Medicine, College of Medicine, Korea University"
Medical Research Center for Environmental Toxico-Genomics and Proteomics?

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
radialion caused by cell phone use.

Methods : 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 DNA
strand-breaks and alkali-labile damage in individual cells,
was used to assess peripheral blood celis (T-cells, B-cells,

granulocytes) from volunteers before and after exposure to
cell phone radiation. The parameters of Comet assay
measured were Olive Tail Moment and Tail DNA %.
Results : The Olive Tall Moment of B-celis and
granulocytes and Tail DNA % of B-cells and granulocytes
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 DNA damage during the 4 hours of
experimental condition. Nonetheless, this study suggested
that cell phone use may increase DNA damage by
electromagnetic radiation and other contributing factors.
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Table 1. Values of Olive Tail Moment and Tail
DNA % in blood cells before and after
use of mobile phone

Exposed T
(n=14)

Controls T ok
(n=14)

=

Olive Tail Moments

T-cells
Betore
After
P*

B-cells
Before
After
p*

Granulocytes
Before
After
p*

Tail DNA ¢

T-cells
Before
After

ok

B-cells
Before
After
p*

Granulocytes
Before
After
p*

1.23£0.19
1301017
0.851

1397022
2371023
0001

2732049
3131025
0030

9671 160
1027 £1.39
0272

9101146
1603360
0.001

13.3t21.62
1594361
0041

09710.10 0950
097+0.11
0950

1492008 0.001
1421000
0.050

2297029 0013
2.28%0.21
0753

7002091 0397
7061092
0.778

1153240 0.001
18910.77
0.001

1203249 0,036
1961213
0.730

DNA ¢

* p-values are for comparing “before” with “after’exposure
to radio frequency fields of mobile phone with
Wilcoxon's signed-rank test.

** p-values are for comparing exposed subjects with

controls for difference between after and before by
Wilcoxon's signed-rank test.

T Exposed and control groups were consist with same

volunteers. Time interval used between two experiments

were 4 weeks.
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Table 2. Values of Olive Tail Moment and Tail DNA % in blood cells before and after use of mobile

phone by sex
Male(n=10) Female(n=4) .
Betore After p* Before After p* b
Ofive Tail Moment

Exposed T
Tcells 1.35+0.12 1351013 0959 1114023 1163020 0465 0524
B-cells 1297015 2461021 0.005 1.68T0.08 2152007 0068 0005
Granulocytes 2801053 3212022 0.074 256040 2917018 0465 0777

Controls T
T-cells 095%0.12 0971010 0683 1.01£0.06 0981004 0715 0479
Bcclls 1514009 141 +0.09 0.050 1441006 144 L1011 1.000 0.178
Granulocytes 2247026 2301024 0284 2414035 2247008 014 04

Tail DNA %

Exposed T
Tcells 946114 1050120 0014 1008F260 9697185 0715 0240
B-cells 8675127 1726300 0.005 1017151 12957339 0068 0.008
Granulocytes 13651127 17455301 0.022 12454230 1218175 1000 0076

Controls T
T-cells 700+ 1.06 7081071 0.721 7051040 6991148 0715 1000
B-cells 110112206 7661072 0.005 12841300 848+0.59 LOOO 0.454
Granulocytes 11454220 12.141:221 0.646 13.504:2.88 1152216 0144  0.142

* p-values are for comparing “before’with ‘affer” exposure to radio frequency fields of mobile phone with Wilcoxon® swnod

rank test.

*¥ n values are for co

smnanne males v,
npsnng s bl

vith formales for difference betwien after and before by Wilcuaon's rank-swim tesi.

t Exposed and control groups were consist with same volunteers. Time interval used between two experiments were 4 weeks.
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Table 3. Values of Olive Tail Moment and Tail DNA % in blood cells before and after use of mobile
phone by cellular phone type used

Cellular phones(n=8) PCS(n=6)
Betore After p* Before After
Otive Tail Moment
Exposed T
T-cells 1311016 13170103 0362 1247023 1281023
B-cells 1411023 2411024 0012 1381023 2311022
Granulocytes 2751043 3124023 0050 272062 3141029
Controls T
Tcells 1.00£0.10 098*0.14 0674 0921009 0961005
B-cells 14920.10 142008 0.176 1.5010.06 14071011
Granulocytes 2271028 2321026 0889 2311031 2234009
Tail DNA %
Exposed
T-cells Y401 1.14 501 1.20 0327 1018260 9691 1.85
B-cells 8671127 17264300 0012 1017151 1295%339
Granulocytes 13657127 17452301 0069 12451230 12181175
Controls T
T-cells 7001 1.06 T0RT0.71 (575 705+040 6991148
B-cells Holf206 7661072 0012 2841300 8481059
11524216

Granulocytes 11457220 12147221

0401 13507288
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0600 0518
0028 0.796
0249 0897
0752 0518
0173 0437
0752 0746
0463 LOOO
0028 1.000
0345 0755

0463 0414
0028 0491
0600 0.662

PCS personal comraunication services

“ pvlues are for comparing ‘before” witls “alter* exposure to radio frequency ficlds of mobile phone with Wilcoxon's signed-

rank test.

#* p-values are for comparing cellular phone sers with PCS users for difference between after and before by Wilcoxon's

rank-sum test.

+ Exposed and control groups were consist with same volunteers. Time interval usedd between two experiments were 4 weeks.
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Table 4. Values of Olive Tail Moment and Tail DNA % in blood cells before and after use of mobile

phone by smoking
Non- xmokcr\( n=11) Smo}\em( n=3)
- - - - ] plk*
Refare Aner pt Before After p*
Olive Tail Moment
T-cells

Exposed T 1.30£0.20 124015 0.197 1201011 1.50+0.07 0109 0010
B-cells 1.43+0.23 2384022 0.003 1.27:£0.16 2314031 0.109 0.697
Granulocytes 2745047 3067021 0.091 2721069 3361026 019 0697

Controls T
T-cells 0.97+0.12 1007010 0477 0977006 0.880.11 0285 0242
B-cells 1481009 144 £008 0307 144006 13177002 0109 0029
Granulocytes. 2331031 2205023 1656 2151001 2237003 0.102 0.138

Tail DNA %

T-cells

Exposed 94611.14 10501120 0213 10184260 9691185 1000 0368
B-cells 8671127 17262300 0003 10171151 12954339 0109 0555
Granulocytes 13651127 17451301 0.131 12454230 12185175 0.109 0456

Controls T
T-cells 700106 708:L0.71 0929 7051040 6991148 0593 0885
B-cells 11011206 7661072 0.003 12.8413.00 8481059 0.109 0659
Granulocytes 11451220 12141221 1000 13504288 1152F216 0109 0555

rank test.

* p-valucs ate for comparing ‘before” with "after’ cxposure to radio frequency fields of mobile phone with Wilcoxon's signed-

#* p-values are for comparing smokers with non-smokers for difference between after and before by Wilcoxon’s rank-sum

fest.

T Exposed and control groups were consist with same volunteers. Time interval used between two experiments were 4 weeks.
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