Results

RESULTS

Various chromosomal aberrations were observed in the bone
marrow of rats exposed to microwave and mobile phone radiation at
‘different time intervals. The structural type of aberration was identified

and quantified relative to non-exposed control of 42 chromosomes (Fig 2).
Chromosomal study:

Chromosomal aberrations could be classified into "numerical” and

"structural” aberrations.

Structural aberrations:

Include chromatid deletion (Fig. 3), chromatid gap (Fig. 4), break
(Fig. 5), ring (Fig. 6), end to end association (Fig. 7), centric fusion (Fig.8)

and centromeric attenuation (Fig. 9).

The chromosomes appear sticky, often joined to one another by fine
thread and tending to clump into a massive structure at division. Stickness
- was a sort of chromosomal agglutination. It may give rise to sticky
adhesions between two or more chromosomes or chromatids, associated
and move to the opposite spindle poles. The sticky condition may be
induced by application of a wide variety of chemical and physical agents
during the condensed state of chromosomes in mitosis and meiosis as
indicated in (Fig. 10).

The data obtained with the analysis of structural chromosome
aberrations in bone marrow cells of rats after exposure to microwave or
mobile radiation are presented in the following tables depending on the
duration of exposure, and also the data of rats administrated daily with
0.1ml (20mg/ml) Tomex during the exposure to microwave and mobile

phone radiation are followed.
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Fig. (2): Normal bone marrow metaphase spread of Rattus norvegicus.
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Results

Fig. (3): Metaphase spread showing deletion (D) in bone marrow cells of rats
eiposed to microwave and mobile phone radiation.




Fig. (4): Metaphase spread showing chromosome gap (G) in bone marrow
cells of rats exposed to microwave and mobile phone radiation.
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Fig. (5): Metaphase spread showing break (B) in bone marrow cells
of rats exposed to microwave and mobile phone radiation.
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Fig. (6): Metaphase spread showing ring chromosome (R) in bone marrow
cells of rats exposed to microwave and mobile phone radiation.
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Results

Fig. (7): Metaphase spread showing end to end association (E.E.) in
bone marrow cells of rats exposed to microwave and mobile
phone radiation.
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Fig. (8): Metaphase spread showing centric fusion (C.F.) in bone marrow cells
of rats exposed to microwave and mobile phone radiation.
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Fig. (9): Metaphase spread showing centromeric attenuation (C.A.) in bone

marrow cells of rats exposed to microwave and mobile phone
radiation.




Results

Fig. (10): Metaphase spread showing sticky (S) in bone marrow cells of rats
exposed to microwave and mobile phone radiation.
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Results

Chromatid type aberrations:

In the present study, Table (1), Fig. (11a, b), shows the mean values
of chromatid deletion in bone marrow cells of rats exposed to microwave
and mobile phone radiation. There was an increase in the frequency of
deletions in bone marrow cells of rats after exposure to microwave
radiation with 9865 MHz for 30, 45 and 60 days and mobile phone
radiation with 900 MHz for 14, 30 and 45 days comparing to the control
group. The highest frequency (R 0.001) was found afier the 45 -days
interval in the microwave exposed groups, while the (microwave &
Tomex) groups were significant for the three periods of exposure (30, 45
and 60 days). For the mobile phone groups, it was highly significant (P <
0.01) after 30 days of exposure while in the (mobile phone & Tomex)
groups it was significant only at 30 and 45 days of exposure. The mean
values of aberrant cells which were found 19.80 + 5.85; 24.80 £ 3.89 and
21.60 + 5.94 in the microwave exposed animals at 30, 45, and 60 days,
respectively, were reduced to 8.20 + 2.59, 14.60 + 4.09, 13.60 £ 3.05 in the
(microwave & Tomex) groups respectively. These results were similar to
the groups of animals exposed to mobile phone radiation as the mean value
was decreased after 14 days from 20.00 £ 7.25 to 11.60 + 3.58 but
increased again at 30 days from 17.00 + 3.16 to 19.80 + 9.20, then it
decreased from 22.80 + 10.47 to 13.80 * 5.81 at 45 days in the (mobile &
Tomex) groups. The recovery groups were decfeased in most groups
comparing to the exposed ones but remained higher than the control.

The data presented in (Table 2) (Fig. 12 a, b) showed no significant
difference in the frequency of breaks comparing to the control in bone
marrow cells of animals exposed to microwave and mobile phone radiation
except at 60 and 45 days interval (t=4.274 & R 0.05) and (t=3.586 & P<

0.05) respectively. By comparing the (microwave and microwave &




Resulls

tomex) groups and the (mobile phone and mobile phone & tomex) groups,
it showed highly significant decrease of breaks (t=4.960 & £ 0.01) and

(t=4.802 & 1 0.01) at 60 and 45 days respectively. By comparing the
mean values of the recovery groups with the control, a significant decrease

in all groups was observed.
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Results

Chromosome-type aberrations:

In Table (3), Fig. (13 a, b) the statistical analysis of gaps in bone
marrow cells of rats exposed to microwave and mobile phone radiation
indicates that, there was a significant increase of all exposed animal groups
at all intervals and this increase was time dependent. Mean while the mean
values of aberrant cells decreased in all groups of animals exposed to
microwave and mobile phone radiation, which were daily administrated
with Tomex comparing to the radiated groups except at 14 days mobile
exposed group, it was increased from 7.20 + 4.32 to 11.40 + 5.94. By
comparing the mean values of the rats exposed to (microwave and
microwave & Tomex) or exposed to (mobile and mobile tomex), a high
significant difference (t=3.50 & P<0.05) and (t=2.81& P<0.05)a1 30 & 14
days were observed respectively. The recovery groups were decreased in
some groups but also remained higher than the control one.

Table (4), Fig. (14 a, b), shows the mean value of end 1o end
association in 50 metaphase spreads of rats exposed to microwave radiation
with 9865 MHz for 30, 45 and 60 days and mobile phone radiation with
900 MHz for 14, 30 and 45 days. There was a high significant increase
after 45 days in rats exposed to microwave radiation (t=2.99 & P<0.05) and
a highly significant increase in frequency of end-to-end association after 14
days in rats exposed to the frequency of a mobile phone (i=5.88 & P<0.01)
compared to the control, on the other hand there was a decrease in the mean
value of all groups of animals exposed to microwave and mobile phone
radiation, and were administrated with Tomex during radiation comparing
to the radiated groups only. Also there was a high significant increase after

30 days of exposure to mobile phone radiation together with Tomex

(t=3.16 & P<0.05).
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Resulits

There was no significant increase of centric fusion in cells of rats
exposed to microwave radiation but in rats exposed 1o mobile phone
radiation the only increase in centric fusi-on was after 30 days (1=3.16 &
P<0.05) comparing to the control, but the mean value of all exposed groups
still higher than the control one. (Table 5) (Fig. 15 a, b).

Table (6), Fig. (16 a, b), shows a significant increase in centromeric
attenuation in cells of rats exposed to microwave radiation of 9865 MHz
~ while in rats exposed to mobile phone frequency of 900 MHz the
significant was found after 14 and 30 days of exposure comparing to the
control gfoup. There was a decrease in the mean value of all groups of
animals exposed to microwave and. mobile phone radiation, which were
daily administrated with 0.1 ml Tomex comparing to the exposed groups.
Comparing the mean values of centromeric attenuation in animals exposed
to (microwave and microwave Tomex) groups, showed significant decrease
at 45 and 60 days (t=2.76& P<0.05) and (t=4.80& P<0.01) respectively
while in rats eprsed to (mobile phone and mobile phone & Tomex)
groups the mean values were very highly significant decreased (t=10.16 &
P<0.001) after 30 days.

Table (7), Fig. (17 a, b) represents the mean values of ring
chromosome in 50 metaphase spreads of rats exposed to microwave and to
mobile phone radiation. There was no significant difference between all
the exposed groups except at 45 days of rats exposed to 9865 MHz
microwave radiation (t=3.09& P<0.05) and after 30, 45 days of rats
exposed to 900 MHz mobile phone radiation (t=4.47& P<0.05) and
(t=3.67& P<0.05) but the mean value of all exposed groups still higher than
the unexposed group (control). By comparing the mean values of rats
exposed to (mobile phone and mobile phone & Tomex) groups, there was a
significant decrease at 30 & 45 days (1=3.50 & P<0.05) and (t=3.67 &
P<0.05) respectively.
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Results

Table (8), Fig. (18 a, b), shows the mean values of stickness in bone
marrow cells. There was no significant difference neither in microwave
groups nor in mobile phone groups except after 30 days in rats exposed to
microwave radiation (t=3.29 .& P<0.05) but the mean value remained
higher in all exposed groups compared to the control one.

In the present study the mitotic index (MI), which equals to the
number of metaphases per 1000 cell was examined and showed that the Ml
was decreased in microwave and mobile phone groups comparing to the
control (Table 9) (Fig. 19 a, b). The percentage of MI reached 39.04%,
39.06%, 43.80% at 30, 45 and 60 days, respectively, when compared to
47.04% in the control group for rats exposed to microwave radiation while
in rats exposed to mobile radiation the percentage was 39.10%, 42.22%,
33.42% at 14, 30 and 45 days, respectively, comparing to the control
(47.04%). In the microwave exposed groups which were administrated
with Tomex there was an increase in the MI reached 46.78%, 49.40%,
47.76% at 30, 45 and 60 days respectively when compared to 47.04% in
the control group. While in rats exposed to mobile phone radiation the
percentage was 43.30%, 46.02%, 45.26% at 14, 30 and 45 days
respectively comparing to the control that is to say it reached the normal
condition.

Table (10), Fig. (20 a, b), shows the mean values of total structural
aberrations of rats exposed to microwave with 9865 MHz for 30, 45 and 60
days or to mobile phone radiation with 900 MHz for 14, 30 and 45 days.
There was a highly significant increase in all exposed groups comparing to
control one. Also there was a noticeable decrease in the mean values of the
recovery (30 days after post exposure) in the total structural aberrations of
all exposed groups, but the mean values of the groups which were

administrated daily with 0.1ml Tomex was lesser than the other recovery
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Results

groups. By comparing the exposed groups with the groups, which were
administrated daily with Tomex, there was a significant decrease in the
mean values of all groups. |

Table (11), Fig (21 a, b), show cells with one type of aberration. it
was clear that, there was a significant increase in the microwave and
mobile phone groups at all intervals comparing to the contro} group. The
mean values were decreased in comparing the results between the
(microwave and microwave & Tomex) groups and the (mobile and mobile
phone & Tomex) groups. |

Table (12), Fig (22 a, b), show that the mean values of the
microwave and mobile phone exposed groups was higher than the control
and there was a highly significant difference between the control and all
exposed groups of animals while in the groups which were exposed to the
radiation during the administration of Tomex, there was a highly significant
difference after 45 days for (microwave & Tomex) groups and after 30
days for (mobile & Tomex) groups, but no significant difference was
observed after these periods.
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Resiilfs

Electrophoretic studies of proteins:

SDS polyacrylamide gel electrophoresis (PAGE) of proteins
extracted from liver of rats showed that, the total number of polypeptides in
the liver of unexposed rats (control) was 7 bands. The polypeptides were
increased to 13, 15 and 14 bands in the liver of rats exposed to 9865 MHz
for 30, 45, 60 days, respectively, (Table 14) (Fig. 23, 24). By recovery for
30 days, the liver of rats showed decline of the proteinogram to 10 bands.
In control rats, the most proteins presented in the liver had molecular
weight of 86, 66, 34, 32.5, 30, 26 and 23 kilo Dalton (kDa). Exposure of
rats to 9865 MHz for 30 days revealed new synthesized polypeptides with
molecular weight of 107, 87.5, 69.8, 53, 50, 43.8, 39.6, 37, 33, 31.5, 29.5,
25 and 21 kDa comparing to the control. By increasing the time of
exposure to 45 days, the number of bands increased to 15 bands and also
new types of synthesized proteins with molecular weight of 126, 88, 78, 75,
70.7, 54, 52, 38, 34, 32, 30 and 22 kDa appeared. After 60 days of the
exposure to microwave radiation more bands appeared with molecular
weight of 146, 112, 72, 65, 56.5 40.7, 29 and 26 kDa. In the recovery
group (30 days after post-exposure) some bands disappeared with
molecular weight 146, 112, 89, 72, 65, 56.5, 40.7, 38.7, 34.6, 32 and 30.6
kDa and a new bands were observed with molecular weight of 104, 87, 71,
69, 66.7, 54 and 37 kDa, while other polypeptide bands remained stable
with molecular weight 87, 66.7, 29.7 and 26.5 kDa.

Exposure of rats to microwave radiation together with Tomex for 30,
45 and 60 days showed a variety of the total number of protein bands to 11,
13 and 12 bands respectively, (Table 15, Fig. 25, 26). Also the liver of rats,
which were recovered for 30 days after the last exposure revealed 11
polypeptide bands only. After 30 days of exposure to 9865 MHz
microwave radiation together with Tomex, new bands with molecular

weight of 109, 87, 71, 69, 53, 37, 27, 25 and 21 kDa were appeared
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Results

Table (14): SDS-PAGE banding pattern of proteins measured in liver

cells of rats exposed to microwave radiation.
M-K";' Protein Lanel Lane 2 Lane 3 Lane 4 Lane 5
(]
pand No Marker | (Centrol) | (30 days) | (45 days) | (60 days) (Recovery)
1 205
2 146
3 126
4 119
5 112
6 107 107
7 104
8 98
9 89
10 88
11 87.5 87
12 86
13 78
14 75
15 72
16 71
17 70.7
18 69.8 69
i9 66 66.7
20 65
21 : 56.5 _
22 54 54
23 53
24 52.3 52
25 50
26 43.8
27 _ 40,7
28 39.6 39.8
29 38 38.7
30 37 37
31 36.8
32 34 34 34.6
33 33
34 32.5 32 32
35 31.5
36 30.1 30 30 30.6
37 29.5 29 29.7
38 26 26 26.5
39 25 25.6
40 _ 23
41 22 22 22.6 22
42 21
No. of 7 7 13 15 14 10
Fractions




205 kDa —

119 kDa —
98 kDa —

5

O]

3 kDa—

36.8 kDa—

30.1 kDa —

22 kDa—

7.6 kDa —

Fig (23):  SDS-15% polyacrylamid gel electrophoresis of liver
proteins extracted from rats exposed to microwave
radiation. L: Lane, M: Protein molecular weight marker,
L1: Control, L2: 30 days, L3: 45 days, L4: 60 days, L5:
Recovery
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Results

Table (15): SDS-PAGE banding pattern of proteins measured in liver
cells of rats exposed to microwave & Tomex.

MWt
KDa

Band N

Protein

Lane 1

Lane 2

Lane3

Lane 4

Lane 5

Marker

(Control)

(30 days)

(45 days)

{60 days)

(Recovery)

205

157

136

119

111

109

104

9

98

Sech\mamu—-

89

11

88

12

87

13

86

86

14

73

73

15

Al

71

71

16

70

17

69

18

67

19

66

20

55

21

54

22

53

53

23

52.3

52.8

24

39

39.7

25

37

37

37

26

36.8

36

27

35

28

34

34
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205 kDa —

119 kDa —
98 kbDa —

52.3 kDa —

36.8 kDa— :

30.1 kDa —

22 kDa —

7.6 kDa —

Fig (25):

SDS-15% polyacrylamid gel electrophoresis of liver
proteins extracted from rats exposed to microwave
radiation and were given 0.1 ml Tomex. L: Lane, M:
Protein molecular weight marker, LI1: Control, L2: 30
days, L3: 45 days, L4: 60 days, L5: Recovery
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Results

comparing to unexposed rats. With increasing the exposure time to 45 days
other bands appeared with molecular weight of 157, 136, 111, 88, 73, 70,
54, 39, 36, 33 and 18 kDa. After 60 days of exposure the number of
polypeptide bands decreased again and some bands disappeared as bands
with MW of 157, 136, 111, 70, 54, 36, 33 and 30 kDa. In the recovery
group new bands appeared with molecular weight of 104, 99, 86, 67, 53,
35, 30, 26 and 22 kDa (Table 15) (Fig. 25, 26).

In the current study, data of the electrophoretic pattern of proteins
was observed in the liver of rats exposed to mobile phone with 900 MHz
for 14, 30, 45 days (Table 16) (Fig. 27, 28). The total number of bands in
the exposed animals was 13, 11 and 13 respectively. After 30 days of the
post exposure (recovery group), the liver rats showed decline of the
proteinogram to 10 bands. After 14 days of the exposure, new polypeptide
fractions appeared with molecular weight of 132, 97, 70, 67, 64, 38, 36, 33,
31, 29, 25 and 20 kDa, these bands were not present in the unexposed
group. After 30 days of exposure the number of bands were decreased and
new bands appeared with MW 69, 50 and 32 kDa, while the disappeared
bands were with MW of 132, 97, 64 and 29 kDa. By increasing the time of
exposure to 45 days the number of bands increased again and new
polypeptides appeared with molecular weight 132, 120, 98, 67, 39 and 29
kDa. In the recovery group (30 days after the last exposure) the number of
bands decreased to 10 bands and new polypeptide fractions appeared with
molecular weight 104, 99, 65, 53, 34, 26 and 22 kDz.

In the present study, protein polymorphism was screened in rats
liver exposed to mobile phone radiation with 900 MHz in a combination
with the uptake of 0.1ml Tomex for 14, 30 and 45 days. Data showed that
the number of polypeptides of exposed rats was 10,10 and 9 respectively,
while the number of bands in the recovery group (30 days after the last
exposure) was increased to 14 bands (Table 17) (F ig. 29, 30). The control
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Results

group had 7 bands with molecular weight of 86, 66, 34, 32.5, 30, 26 and 23
kDa. After 14 days of exposure and with the effect of Tomex the number
of bands increased and many new bands appeared as 104, 88.8, 78, 71, 55,
52 and 38 kDa. By increasing the time of exposure to 30 days, two bands
disappeared with MW of 78, 52 kDa, while another two bands appeared
‘with MW of 32 and 30 kDa. After 45 days there was no notable change
from the previous period except the disappearance of a two bands with
MW of 37 and 30 kDa and the appearance of new band with MW 35 KDa.
After 30 days of the last exposure time, new bands appeared with MW of
85, 67, 53, 48, 44 and 42, 39, 37, 33, 30 and 26.6 kDa while others
disappeared as 87, 72, 55, 35 and 27 kDa (Table 17).
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Table (16): SDS-PAGE banding pattern of proteins measured in liver
cells of rats exposed to mobile phone radiation.

"'l:‘l;) Protein Lane 1 Lane2 | Lane3 | Laned Lane 5
Band No. Marker | (Contrel) | (14 days) (30 days) | (45 days) (Recovery)

1 205
2 132 132
3 120
4 119
5 104
6 99
7 98 98
8 97
9 86 86 86 86 86.6
10 70 70 70.7
11 69
12 67 67
13 66
14 65
15 64
16 53
17 52.3
18 50
19 39
20 38 38
21 37
22 36.8 36 36 36.7
23 34 34
24 33 33 33
25 325 32
26 _ 31 31 31 31
27 30.1 30
28 29 29
29 26 26
30 25 25 25
31 23
32 22 2
33 20 20 20

No. of 7 7 13 11 13 10

Fractions




M Lt 1.2 L3 L4 LS

205 kDa —

119 kDa —
98 kDa —

36.8 kDa-—

30.1 kDa —

Fig (27):  SDS-15% polyacrylamid gel electrophoresis

of

liver

proteins extracted from rats exposed to mobile phone
radiation. 1.: Lane, M: Protein molecular weight marker,
L1: Control, L2: 14 days, L3: 30 days, L4: 45 days, LS:

Recovery
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Results

Table (17): SDS-PAGE banding pattern of proteins measured in liver
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205 kDa =

119 kDa —
98 kDa —

52.3 kDa —

22 kDa —

7.6 kDa —

Fig (29):

SDS-15% polyacrylamid gel clectrophoresis of liver
proteins extracted from rats exposed to mebile phone
radiation and were given 0.1 ml Tomex. L: Lane, M:
Protein molecular weight marker, L1: Control, L2: 14 days,

L3: 30 days, L4: 45 days, L5: Recovery
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Results

Also, the present study, (Table 18), (Fig. 31, 32), showed the
electrophoretic pattern of proteins measured in the brain of rats exposed to
9865 MHz microwave radiation for 30, 45 and 60 days. The total number
of fractions in the nonexposed rats was 11 bands with molecular weight of
64, 49.9, 40.9, 37.4, 31.7, 30, 27, 25.7, 23.8, 22 and 18 kDa, this number
was changed to 14, 10 and 10 with increasing the time of exposure to 30,
45 and 60 days respectively (Table 18). After 30 days of the post exposure
(recovery group) the polypeptides bands were decreased to 9 bands. After
30 days of exposure to microwave radiation new polypeptide bands
appeared with molecular weight of 190, 148.3, 96.2, 70.3, 36.6, 26.9, 20.5,
and 15.6 kDa comparing to the control. With increasing the time of
exposure to 45 days, new bands appeared as 151.7, 99, 92, 72.9, 66.5, 50.8,
42.3, 37.9 and 32 kDa and other polypeptide bands disappeared as 190,
148, 96, 70, 64, 49, 40, 25, 23, 20, and 15 kDa. After 60 days of exposure
some protein fractions disappeared with molecular weight 151.7, 99, 92
66.5, 50.8 and 37 kDa and others were observed as 155.3, 100, 38.6 and
27.6 kDa. The number of bands in the recovery group was decreased to 9
bands where new proteins were disappeared with molecular welght 155,
100, 72, 67.7 and 51.6 kDa and others appeared with molecular weight of
50.8, 23.9, 22.5 and 16.7 kDa.

Protein polymorphism in the brain of rats exposed to microwave
radiation and administrated with Tomex for 30, 45 and 60 days showed a
variety of the total number of bands. It recorded 7, 11 and 10 bands
respectively, in dependence to the exposure time (Table 19), (Fig. 33, 34).
The number of bands in the recovery group was 13 bands. After 30 days of
exposure to 9865 MHz microwave radiation togéther with the influence of
Tomex, new polypeptide bands with molecular weight of 155, 99, 67, 51,
42.5, 38 and 32 kDa were appeared comparing to the unexposed group. By
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Results

Table (18): SDS-PAGE banding pattern of 'protein measured in brain
of rats exposed to microwave radiation. '

M. Wt Protein | Lamel | Lane2 | Lane3 | Lame4 Lane $
(KDs)
Band No. Marker | (Control) | (30 days) | (45 days) | (60 days) (Recovery)
1 205
2 190.2
3 155.3
4 151.7
5 148.3 '
6 119
7 100.6
8 99
9 98
10 96.2
11 92.2
12 72.9 72.5
13 70.3
14 67.7
15 66.5
16 64.1 64.5
17 52.3
18 51.6
19 50.8 50.8
20 49.9 494 _
21 423 429 422
22 40.9 40.8
23 38.6 38.1
24 374 37.9
25 36.8 36.6
26 32.14 32.5 32
27 31.7 314
28 30.1 30.2 '
29 274 276 27.7
30 26.9 26 26 26.1
31 25.7 25.5
32 238 23.1 23.9
33 22 222 225
34 20.5
35 18.2
36 16.7
37 15.6
No. of 7 11 14 10 10 9
Fractions
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205 kDa —

119 kDa —
98 kDa —

523 kDa—

36.8 kDa-—

30.1 kDa— 3

22 kDa—

7.6 kDa —

Fig (31):  SDS-15% polyacrylamid gel electrophoresis of brain
proteins extracted from rats exposed to microwave
radiation. L: Lane, M: Protein molecular weight marker,
L1: Control, L2: 30 days, L3: 45 days, L4: 60 days, L5:

Recovery
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Results

SDS-PAGE banding pattern of proteins measured in brain

cells of rats exposed to microwave & T

Table (19):

omex.
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205 kDa —

119 kDa —
98 kDa —

52.3 kDa —

36.8 kDa—

30.1 kDa—

SDS-15% polyacrylamid gel electrophoresis of brain
proteins extracted from rats exposed to microwave
radiation and were given 0.1 ml Tomex. L: Lane, M:
Protein molecular weight marker, L1: Control, L2: 30
days, L3: 45 days, L4: 60 days, L5: Recovery
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Results

increasing the time of exposure to 45 days, the number of bands increased
revealing new protein fractions of molecular weight 41.7, 37.5, 31.7, 27,
25.5, 23 and 22 kDa. After 60 days of exposure some bands disappeared
with molecular weight 99 and 22 KDa, while a new band appeared (M.W
72 kDa). New protein fractions appeared with molecular weight 189,
101.9, 78, 71.6, 58.8, 47, 42.8, 35, 33, 30, 28.5 and 24 kDa after removing
the irradiation source for 30 days. |

The analysis of proteins in Table (20), Fig. (35, 36), shows the
banding pattern of proteins extracted from brain of rats exposed to mobile
phone radiation with 900 MHz for 14, 30, and 45 days. The total number
of bands in the exposed groups was 10, 15, and 15 bands respectively,
while it recorded 11 bands in control group. Brain of recovery rats had 11
bands in SDS-PAGE. Exposure of rats to 900 MHz for 14 days revealed
new synthesized polypeptides with molecular weight of 205, 114, 106.6,
96.8, 78, 62.5, 58.8, 47, 42.5 and 34.9 kDa comparing to the control. By
increasing the time of exposure to 30 days, the number of bands increased
and new polypeptides with molecular weight 191.3, 111.7, 85, 77, 61, 57,
46, 40, 29, 27.6, 24.9, 23 and 22 kDa appeared, while other polypeptides
bands with molecular weight 114, 106.6, and 96.8 kDa were down
regulated. After 45 days of exposure the results were nearly the same as at
30 days with the exception of the appearance of some fractions with
molecular weight 198, 105.5 and 20.9 kDa. In the recovery group (30 days
after the exposure) the number of bands in the brain decreased and some
fractions with molecular weight 198, 112, 105.5, 85, 77.6, 23.5 and 20.9
kDa disappeared, while a new polypeptide band with M.W 37 kDa
appeared clearly (Table 20) (Fig. 35, 36).

Table (21), Fig. (37, 38) compares the protein banding pattern of rats
brain exposed to mobile phone radiation with 900 MHz together with the
daily administration of Tomex during 14, 30 and 45 days. It showed a
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variety of the total number of bands to 16, 18 and 17 respectively,
comparing to the control (T able 21). After 14 days of exposure many new
types of synthesized proteins with molecular weight 200, 112, 82.5, 76.6,
11, 62.9, 57, 46, 419, 36.3, 34, 32.7, 29.6 and 24 kDa were observed.
Bands with molecular weight 189, 119, 77, 58, 54.9, 51.9, 50.7 and 23.9
kDa appeared as new fractions after 30 days of the chronic exposure (Table
21). By increasing the time of exposure to 45‘ days some polypeptide bands
remained constant and others with molecular weight 195.7 and 84.5 kDa
appeared. By leaving the animals 30 days after exposure as a recovery
group, the number of protein bands in the brain decreased to 14 bands and
some bands with molecular weight 195.7, 111.7, 55, 51.9, and 50 kDa were
vanished and other bands with molecular weight 191, and 108.8 kDa were
appeared (Table 21).
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Resunlts

Table (20): SDS-PAGE banding pattern of proteins measured in brain
cells of rats exposed to mobile phone radiation.
M.wt Protein | Lanel Lane 2 Lane 3 Lane 4 Lane 5
(KDs)
Band No. Marker | (Control) | (14 days) (30 days) | (45 days) (Recovery
1 205 205
2 198
3 191
4 119
5 114
6 112
7 111.7 111
8 106.6
9 105.5
10 98
11 96.8
12 85 85
13 78
14 77 77.6
15 64
16 62.5
17 614
18 58.8 '
19 57.7 57.7 57.4
20 52.3
21 49.9
22 47
23 46 46
24 ' 45.9
25 42.5 42 42
26 4].8
27 40.9 40.3 40 40
28 374 37
29 36.8
30 34.9 344 34 34.5
31 _ 31.7
32 30.1 30
33 29 29 29.2
34 274 27.6 274 27.6
35 25.7 25.2
36 24.9 24.8
37 23.8 234 23.5
38 22 22 22
39 20.9
40 18
No. of 7 11 10 15 15 10
Fractions

13




205 kDa — |

119 kDa — @
98 kDa — |

52.3 kDa —

36.8 kDa— |

30.1 kDa —

22 kDa —

7.6 kDa —

Fig (35): SDS-15% polyacrylamid gel electrophoresis of brain
proteins extracted from rats exposed to mobile phone
radiation. L: Lane, M: Protein molecular weight marker,
L1: Control, L2: 14 days, L3: 30 days, L4: 45 days, LS5:
Recovery
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Results

Table (21): SDS-PAGE banding pattern of proteins measured in the
brain cells of rats expsed to mobile phone & Tomex.

" "l"(;.) Protein Lane 1 Lane 2 Lane 3 Lane 4 Lane S
Band No. Marker | (Control) | (14 days) (30 days) | (45 days) {Recovery

1 205
2 200
3 195.7
4 191
3 189
6 119 119
7 112 111.7 111.7
8 108.8
9 98
10 _ 84.5 84.5
11 82.5 829
12 78.5 78.5
13 7
14 76.6
15 72
16 " 71.6
17 70.7 '
18 64
19 62.9
20 58 58.8 58.8
21 57
22 549 55
23 523 519 519
24 50.7 50
25 499
26 46 46.7 46.7 46.8
27 42 426 429
28 419
29 409
30 374
31 36.8 363
32 34 344 34.5 346
33 . 33 33
34 32.7 329
35 31.7
36 30.1 30 : 30
37 29.6 208 29.8
38 284 28.7
39 274 279 279
40 : 26
4] 25.7 256 256 259
42 24 24 24
43 238 239
44 .22 22
45 18

No. of 7 11 16 18 17 12

Fractions
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M Ll 1.2 L3

98 kDa —

52.3 kDa — |

36.8 kDa—

22 kDa — |

7.6 kDa —

Fig (38):  SDS-15% polyacrylamid gel clectrophoresis of brain
proteins extracted from rats exposed to mobile phone
radiation and were given 0.1 ml Tomex. L: l.ane, M:
Protein molecular weight marker, Li: Control, L2: 14
days, L3: 30 days, L4: 45 days, L5: Recovery
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