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ABSTRACT 
 
 Increasing use of mobile phones in daily life and also publication of scientific reports about the adverse 
effects of microwaves which emitted from mobile on some developmental processes cause many concerns about  
their effects on human health. The purpose of this study is study the effects of waves emitted from mobile 
phones on  ovarian tissue and  the investigation of LH, FSH, estrogen and progesterone hormones levels  in  
adult rats. 28 Wistar female rats with approximately 20±200 g weight and 10 weeks age were selected, then 
were divided into 4 groups that each contain 7 rats (control, sham and experimental groups).The experimental1 
and 2 groups and were exposure mobile waves that the mobile phone was in calling mode, for two weeks and a 
month, respectively, such that each period lasts 12 time for 10 minutes. Sham group exposed to waves of cell 
phone that was not on calling mode and after the passage of time, blood samples obtained from their heart. 
Hormones concentration measured with radioimmunoassy method by special kits. Also, ovarian sections 
provided and number of primary follicles, Graafian and atretic follicles and corpuse luteum were calculated. The 
results showed that there is no significant change in ovarian weight, the number of primary follicles and corpus 
luteum in the different groups. The number of secondary and Graafian follicles reduced significantly, but the 
number of atretic follicles increased significantly. Also, the concentration of FSH, estrogen and progesterone 
hormones increased significantly. So according to the results of this study, it can be concluded that mobile 
waves can increase ovarian and atresia follicle. Also, changes the hormones secretion in female rats that cause 
reducing fertility of rates. 
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Introduction 
 
 Electromagnetic radiation which summarized as 
EM or EMR  radiation is a phenomenon that 
developed as emission of waves in vacuum or matter. 
These waves consist of electric and magnetic fields 
that oscillate in its phase and are perpendicular into 
the direction of energy path. Electromagnetic 
radiation have been categorized according to its 
frequency of waves that includes radio waves, radar 
waves, microwaves, infrared radiation, visible light, 
ultraviolet, X rays and gamma rays [1].  
 These waves are widely used in various devices 
and appliances in daily life, such as refrigerators, 
freezers, televisions, radios, microwave ovens, 
photocopy machines, computer displays, halogen 
lamps and printers [2]. 
 Microwaves are also part of electromagnetic 
waves that their frequency range is varied from 300 
MHz to 300 GHz and their wavelength is varied from 

1 mm to 1 m [3]. Waves emitted from mobile phones 
with an average frequency of 900 MHz to 1 GHz are 
in this frequency range [4]. 
 Molecules absorb the energy of these waves due 
to their radiation on the molecules and cause 
changing the vibration of the molecule or its 
temperature. Identification of biological effects of 
microwave radiation is complex and controversial 
and there is evidence that shows these waves cause 
various biological effects on irradiated molecules 
according to intensity and frequency [5].  
 The increasing use of devices generating electric 
waves, especially cell phones and numerous reports 
in recent years about the effects of wave 
abnormalities on various developmental processes, 
cause concerns about adverse effects of mobile 
phone radiation on human health. Currently, a 
number of important non-thermal biological effects 
including cells performance changes such as changes 
in cell proliferation rate or changes in gene 
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expression that causes cell death, decrease in 
melatonin production and changes in human 
electroencephalogram by antennas of mobile phones 
either domestic or traveling are reported [6].  
 In research conducted by Hamblin (2002) has 
been noted effects of Mobile waves on hearing [7] 
activity and excitability of the brain [9,8], indicators 
of hormonal and cardiovascular system [10] and also 
the destructive effects of microwave on muscle fibers 
and reduction of coloration and damage to cell 
membranes [9,8]. Feritz’s report (1997) about 
induction of proteins cause stress due to waves of 
mobile phones [11] and microwaves effects on 
delicacy and learning, are among international 
researches in this field [11]. Results of Imaida’s 
research (1998) also have shown that microwave 
with 929 MHz intensity has significant effects on the 
initiation of liver carcinogenesis [12]. Also based on 
Fesenka’s research (1999) about 10-8 GHz waves 
with 1 watt intensity, it has been known that a 
significant increase are developed on Necrosis factor 
production in peritoneal macrophages and T 
lanphocytes in the spleen [13]. 
 Some research have been done on effects of 
mobile radiation on male and female’s reproductive 
systems such as Mailhes (1997) showed that the 
effect of radiation on animals will increase in 
mammalian oocytes [14]. Also Klug (1997) and Cao 
(2006) showed that radiation cause impaired of 
spermatogenesis [15] and AL-Akhras’s results 
(2006) also showed that the rats exposed to 50 Hz 
electromagnetic field and 25 μT intensity cause 
significant reduction in total number of sperm and 
also they showed that changes of FSH hormone is 
negligible in this field, but LH and FSH hormones 
have significant increase and reduction, respectively 
[16]. 
 Wilson (1999) showed that the field with 0.1 
Tesla intensity and 50 Hz frequency can be reduced 
testis weight [17]. Ozguner in a survey conducted in 
2002 on testis, observed that the electromagnetic 
waves caused Leydig cells proliferation, testosterone 
increased, testicular weight increased and reduction 
of germ cells [18]. 
 Also in 2008, the effects of mobile radiation on 
sperm variables were examined in the Agarwal’s 
study. Results showed that the number, movement, 
survival and normal morphology of sperm have been 
reduced [19]. Another study that conducted by Yan 
(2007) showed that mobile signal increase mortality 
rate and development of abnormality in sperm. 
Continuous radiation of electromagnetic waves may 
induce cell death in generating testis cells in rat [20]. 
 Thus, according to mentioned researchs results 
and due to the active and highly sensitive structure of 
generating tissues such as the ovaries and 
reproductive system to external factors, this study 
examines the effect of mobile waves on ovary tissue, 
fertility and levels of estrogen, progesterone, LH and 
FSH hormones in adult female rats. 

Materials and Methods 
 
 This is an experimental and completely 
randomized study. For this study, 28 rats 90-80 days 
age and weighing approximately 200±20 g which 
obtained from the breeding and keeping animals 
laboratory of Shiraz were used. These animals were 
kept animals house of Jahrom University two weeks 
before beginning the experiment for compatibility 
with the environment. For feeding of animals, 
compressed food was used that had been supplying 
from livestock and poultry feed company of Shiraz. 
Ambient temperature and the relative humidity were 
22±2 oC and 50-55 percent, respectively. Also, cycle 
of 12 hours brightly and 12 h -dark was considered. 
Air of Room was conditioned by two sets air 
conditioners that were in two sides of animals house. 
Animals were kept in special cages that were cleaned 
and disinfected every 3 days. The rats were divided 
into 4 groups that each contains 7 rats including 
control, Sham, experimental1 and 2 groups. To 
create microwave, 3 Sony Ericsson mobile were used 
that were connected to one face of cage and  keeping 
cages were put in aluminum box that all of its funds 
were open except one face in order to emitted 
radiation do not go out. To create waves, call mode 
of phones were used and to ensure that radiation 
waves are not out of the cages, an aluminum sheet 
were placed on the cage. The control group did not 
receive any waves. In the Sham group, the mobile 
was used but without any calls. In experimental1 and 
2 groups, for 2 weeks and 1 month, the phone call 
was placed adjacent rats cage, respectively  such that 
it takes 12 times every day and each period, 10 
minutes. 
 After radiation of waves, sexual cycle of the rats 
was detected by vaginal smear using optical 
microscopy. For development of vaginal, one or two 
drops of water were taken into the vagina of rats and 
then the water emptied and re-interpreted and spread 
on slides and was studied under a microscope. The 
blood sampling was done with insulin syringes from 
heart of rats that were in proestrous step of sexual 
cycle and then they were anatomized. Collected 
blood samples were centrifuged with 3000 rpm for 
20 minutes and their serum was separated. Serum 
samples were kept in the freezer for the next studies. 
In later stages, levels of LH, FSH, and estrogen and 
progesterone hormone were determined in medical 
diagnostic laboratories of Jahrom with 
radioimmunoassay method (Iranian Pishtaz kit, serial 
number: LOT 89001 and LOT 88005). After 
sampling, the rats were anatomized and their ovaries 
were removed from the abdomen and after removal 
of fats, the weight of ovarian was measured by 
Japanese digital scale with precision of 0/001 g and 
after washing with saline, they were transferred into 
10% formalin and after various stages of 
stabilization, dewatering with ethanol, transparency, 
molding, tissue sections were prepared and cut to 5 
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microns thickness and were stained with 
hematoxylin-Eosin dye. The numbers of primary, 
secondary follicles, Graphian and atretic follicles and 
corpus leuteum were counted in all groups by optic 
microscopic. The results were analyzed by SPSS 
software and AVOVA and Duncan, and then graphs 
were plotted by Exccel software.   
 
Results:  
 
 In the results of the rats weight according to 
Fischer value (1/30) no significance change was 
observed on the weight of rats (Figure 1). The results 
of right and left ovaries weight with Fisher value 
(5/14 and 4/86) does not show any  significant 
increased at 5% level in Sham group compared to 
other groups (Figures 2 and 3). 

 The results of FSH (Fisher value of 53/0), LH 
(Fisher value of 2/05), estrogen (Fisher value of 
63/1) and progesterone (Fisher value of 42/7) showed 
significant increase at 1% level except for LH 
(Figures 4, 5, 6 and 7). 
 Results of the number of ovarian follicles 
showed that the number of primary follicles and 
corpus leuteum (Fisher value of 0/83 and 1/20) did 
not have significant changes (Figures 8 and 9), but  
the number of secondary follicles and Graphian 
follicles (Fisher value of 6/33 and 3/85) had a 
significant decrease in the level of 5% (Figures 10 
and 11). Also, the number of atrtic follicles (Fischer 
value of 4/61) showed a significant increase in the 
level of 5% (Figure 12). 

 

 
 

Fig. 1: Effects of mobile waves on rats weight in control, Sham, and experiments 1 and 2 groups. 
 

 
 

Fig. 2: Effects of mobile waves on the right ovary weight in control, Sham and experiments 1 and 2 groups. 
 

 
 

Fig. 3: Effects of mobile waves on the left ovary weight in control, Sham and experiments 1 and 2 groups. 
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Fig. 4: Effects of mobile waves on the concentration of LH hormone in control, Sham and experiments 1 and 2 

groups. 

 
Fig. 5: Effects of mobile waves on the concentration of FSH hormone in control, Sham and experiments 1 and 2 

groups. 

 
Fig. 6: Effects of mobile waves on the concentration of estrogen in control, Sham and experiments 1 and 2 

groups. 

 
Fig. 7: Effects of mobile waves on the concentration of progesterone hormone in control, Sham and experiments 

1 and 2 groups. 
 

 
Fig. 8: Effects of mobile waves on the number of corpus leuteum in control, Sham and experiments 1 and 2 

groups. 
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Fig. 9: Effects of mobile waves on the number of primary follicles in control, Sham and experiments 1 and 2 

groups. 

 
Fig. 10: Effects of mobile waves on the number of secondary follicles in control, Sham and experiments 1 and 2 

groups. 
 

 
Fig. 11: Effects of mobile waves on the number of Graphian follicles in control, Sham and experiments 1 and 2 

groups. 

 
Fig. 12: Effects of mobile waves on the number of atertic follicles in control, Sham and experiments 1 and 2 

groups. 
 
Discussion and conclusion: 
 
 Due to the increase of microwave emitting 
devices in the living environment as well as 
widespread use of mobile phones, the question here 
is that waves emitted from these systems how 
influence the health and growth process. The purpose 
of this study is understanding the effects of mobile 
radiation on ovarian and pituitary hormone axis - 
gonad in adult female rats. In this study, no death and 

die was observed in the experimental rats. The results 
of this study show that cell phone waves do not a 
significant effect on rats weight and this issue is 
consistent with Baharara et al (1383) that showed 
that long-term exposure to simulated cell phone 
radiation have no effect on  rats weight and 
dimensions of ovarian of male rats [21]. 
 The results showed that the waves emitted from 
mobile phones have not a significant effect on the 
ovaries of rat in experimental1 and 2 groups, which 
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is consistent with the study of Baharara et al (1386), 
but is inconsistent with Elebetieha (2002) that could 
be due to different tested conditions. The increase in 
ovarian weight in the Sham group in this study are 
consistent with Elebetieha. Also in a study in 2002 
was conducted on testis, Ozguner  observed  that the 
electromagnetic waves increase testicular weight  
and the reason of this inconsistent  could be due to 
the difference in testicular tissue in comparison to 
ovarian that is more influenced by environmental 
factors [22]. 
 In histological studies, the number of ovarian 
follicles and corpus lustrum has decreased, but this 
reduction was not significant. The reduction of 
secondary follicles especially in experiment1 group 
and also reduction of Graphian follicles were 
significant. Also, atretic follicles showed significant 
increase that is consistent with the results of Gul 
(2009) and also Sandra et al (2000) that studied the 
effects of waves with low intensity and 33 and 50 Hz 
on follicles such In vitro. They found that low-
frequency waves of 33 Hz reduces the antrum  
production, granulosa cell proliferation defects, 
reducing the production of 17 - beta estradiol and 
disability of oocyte in completing nuclear maturation 
[23,24]. Reduction in cell proliferation and 17 beta-
estradiol production can be associated with cell death 
process. Electromagnetic waves may increase the 
expression of some genes, such as cmc oncogene that 
the protein produced by this gene cause facilitates 
cell cycle progression and facilitate DNA synthesis 
phase in the Inter stage [25]. This agent and also 
increases the temperature that occurs because of 
waves effect on  the animal body and through 
increased blood flow, increase the follicular cells and 
cause the conversion of primary follicles into  
secondary and graph follicles and finally increases 
atretic follicles that with decreasing ovulation, cause 
adverse effect on  rates fertility [26]. 
 Cecconi et al (2000), found that a field of 50 Hz 
does not change follicles until third and fifth day of 
culture, but then these researchers showed that a field 
of 33 Hz cause a significant decrease in the number 
of follicles. Also, it was shown that the 
electromagnetic field with 33 Hz frequency, causing 
severe damage in the antrum structure and also 
reduction of free estradiol and DNA synthesis in 
granulose cells of these follicles that may the field 
cause reproductive failure by reducing the ability of 
mature follicles [23]. Other results of this was the 
effect of microwave emitted from mobile phones on 
the estrogen, progesterone, FSH and LH hormones, 
which has been shown that  a except  LH which did 
not show a significant change, the concentration of 
FSH, estrogen and progesterone hormones had  
significant increase. The results of this study are 
inconsistent with the study which has done by 
Baharara et al (1383). In a study conducted by this 
researcher that the experimental rats were taken 
under simulated waves, results showed that 

progesterone levels are significantly lower in 
experimental groups, but LH, FSH and estrogen 
hormones did not show significant change [21]. This 
result can be due to different systems of waves 
generated that waves similar to the waves of cell 
phones were generated by the electromagnetic waves 
generator, but in our study, cell phone on the calling 
mode were used. 
 Hjollund Bamtalh et al (1999) reported the 
effects of electromagnetic fields on reproductive 
parameters that these waves do not have a significant 
impact on levels of reproductive hormones [27]. 
 Also, Huuskonen and Saastomoinen (2001) did 
not observe any changes in esradiol and progesterone 
hormone levels by deployment of electromagnetic 
field with 130 μT intensity [28]. 
 The difference between findings of other 
researchers with the findings of this study can be due 
to differences in the frequency and severity fields. 
The difference in the duration of radiotherapy, 
radiotherapy including cell and tissue types are 
factors that cause the different results obtained in 
different studies. 
 Probably, this change can be due to the impact 
that mobile signals have in high level of brain 
(hypothalamus) and has effect on the amount of 
GnRH secretion. Because, change in GnRH 
concentrations cause change in concentrations of 
estrogen, progesterone, FSH and LH hormones. 
 In our study due to lack of access to the GnRH 
kit, the concentrations of this hormone were not 
measured. It is recommended that more research be 
done to measure GnRH hormone. 
 Thus, according to study results, it can be 
concluded that waves emitted from mobile phones 
may reduce the number of secondary and Grapian 
follicles by interfere in controlling routines and also 
increase the atretic follicles that can have adverse 
effect on fertility of female rats. 
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