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The present research aims to find the biophysical effect of  electromagnetic 

radiation on the number of overall mice offspring and the number of female 

and male mice offspring and sex ratio for male and female mice too of marry 

to (exposed female x normal male ).  The results showed that the decreasing 

in number of the  offspring  for overall, male and female white mice as well 

as sex ratio decreased P<0.05 for male mice at 100,150 and 200 µW/cm
2
 

comparison with control group, but the female sex ratio had increased in 

comparison with control group at 100,150 and 200 µW/cm
2
 . 
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INTRODUCTION 

Due to the effect of mobile phone ( Dasdag et al , 1999) found harmful effect in rat male when exposed to 

radioic frequency of mobile phone . He obtained from during exposed experimental group of rats male to radioic 

frequency  for (1) month at period (2 hours/day) , the number of epididymal sperms were decreased and also 

diameter of seminiferous tubules of rats were decreased when were compared with control group .while no  any 

different in shape of normal sperms . 

 The dangerous from the exposure of mobile phone and which is make men sterile contact with number of 

sperms and obtained problems in their motion and structure . Many studies refer to these radiations can cause to a 

change hormon secreation  as result for legdig cell  denaturation and sertoli cell which is do to reproductive the cell 

(Roosli et al ,2004). 
 The searcher (Wang et al ,2003) was obtained in his studied on mice that the  leydig cell which was more 

cell to become exposed to electromagnetic radiation and the problems in the cell often effect on the sperms             

structure . Using mobile phone cell and bring it due to near the reproductive organics for along time can  effect on 

the men with sterile because of the negative effect on sperms quality by decrease number of sperms and powerful of 

it on motion rather than the different in shape (Agarwal et al ,2008: Geny , et al 2007) . 

 In study to know effect of electromagnetic radioic frequency with 50 GHz sperms count and weight of 

testis and in reproductive organics in rats male ,where (Singh and Behari ,2005) found that decrease in sperms 

count in epididymis while he found  no any different in weight of rats testis which exposed to this electromagnetic 

wave  compared with control group and the number of sperms cell decreased significant in seminiferous tubular in 

rats which exposed for one and two hours . 

 In another study  both (Kim et al , 2007) show the effect of electromagnetic field with 2.45 GHz in 

spermatogenesis cell of rats male which exposed for one or two hours per day . After 8 weeks from the exposure the 

quantum analysis for leydig cell showed increase in number of this cell rather than increase in level of serum 
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testosterone and found decrease in number of  generating cell to spermatocytes in seminiferous tubular in rats which 

exposed to radiation while no any change obtain in control group . As well as (Salama et al , 2010) found that the 

rabbits which exposed to radioic frequency at low intensity obtained decrease in diameter of seminiferous tubular . 

 Finally in the study of (Falzone et al , 2010) which was found that the continuous exposure to 

electromagnetic field with low frequencies lead to Apoptosis for germ cell of testis in mice from Balb/c while no 

important effect appear on body weight and weight of testicular but appeared increase in death of germ cell for testis 

. The results refer to take place Apoptosis in spermatocytes . 

 

Materials and method : 
White mice were used in this study Mus musculus which range between 2-3 months of age  and 23 -30 gm 

of weight . Healthy these mice were obtained from the collage of veterinary in Mosul University . They were kept in 

plastic cages supplied with metal lids ( 20x30x15 cm  dimensions) steps were taken to ensure good hygiene , and 

changing the sawdust weekly . and feeding mixture which consists of 35% wheat ,34% corn 20% soybean , 10 % 

protein and 1% dried milk . They were also supplied with water along the time of experimentation (Aljanabi,2008). 

Work System : 

The system is made of source of generating microwaves aimed at the mice with 5 GHz frequency , with 

different power densities in microwatt units/ cm
2
 . The instruments were connected to the internet with six hour 

exposure daily ,it is known that the power density is provided the    internet . as Diagram (1). 

Uninterruptible 

Power Supply
Daily Timer 

Switch

Power 

Supply

Microwave 

source

Antenna

Mice Cages

 
Diagram (1): work set up 

The power meter was used to determine the power density during the first stage radiation power density 

level meter microwave . This instrument is used to measure the density power of electromagnetic waves in W/m
2
         

units . This instrument reveals the radiation dose levels of radioic waves within the microwave frequencies used in 

telecommunication which include blue tooth , Wi-Fi ,electricity generating station , fixed towers of mobile phone 

and energy towers rather than the measurement of radiation dose released from television and computer screen and 

video display units (VDU). Also this instrument is able to measure the intensity sound waves associated with high 

frequency waves of in dB units with positive or negative levels. Look to diagram ( 2) showing the Electrosmog 

meter. 

 

Diagram 

(2) : 
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Electrosmog power meter .( CORNET ,2012) 

This instrument have another function such as the measurement of intensity of electrical field in E (V/m) 

units ,when the instrument placed closer to the source of generating the micro waves rather than the ability to draw a 

diagram showing the relation between power density and sound waves intensity at a certain point between the 

detector and the source . The detector have other uses such as the power density of radiation dose of the microwave 

released from the other environment as a type of radiation contamination and also to discover the radiation leak from 

microwave ovens. 

Experimental design : 

sixty mice were used in the experiment ,they were divided into groups and given the needed doses as follow: 

1- First group (control) include 15 mice  included in   not exposed to the micro wave  electromagnetic field 

(control) which included (2) female and(1) male mice in every cage from (5) cages of mice as wee as in all 

group  . 

2- Second group includes 15 mice they were exposed to 100 μW/cm
2
 

3- Third group includes 15 mice and exposed to 150 μW/cm
2
  

4- Fourth group includes 15 mice exposed to 200 μW/cm
2  

 

5- In Groups (2-4) , the number of male mice are 45 used for 45 days at a rate of 6 hours daily . 

The work system was prepared at 5 GHz frequency as in diagram no(1) with different exposure of power 

density ( 100, 150 and 200 μW/cm
2
  ) on white  mice for 45 days and at period 6 hours daily. 

Statistical analysis :  

with one way analysis of variance was used in this    experiment . Differences were determined by Duncabs 

multiple range test in all measurements. At( p≤ 0.05) percent level ( steel and Torri,1980) by using SAS ,1986. 

 

Results: 

Effect of microwave radiation at 100, 150 and 200 μW/cm
2  

 doses for 45 days at 6 hours daily with 5 GHz on 

marry to (exposed female x normal male) on : 

. 1- Total number of offspring : 

 The effect of microwave radiation at 100, 150 and 200 μW/cm
2  

 doses for 45 days at 6 hours daily with 5 

GHz on marry to (exposed female x normal male ). A significant decreases were noticed    (p< 0.05) in the total 

number of offspring   when exposed to 100, 150 and 200 μW/cm
2
 compared with the control group . This 

decrease is proportional to the increase of doses as in the diagrams (3) . 

Diagrams (3) effect of microwave radiation on total number of offspring of marry to (exposed female x normal 

male ) 
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2- number of male offspring  

 The effect of microwave radiation at 100, 150 and 200 μW/cm
2  

 doses for 45 days at 6 hours daily with 5 

GHz on marry to (exposed female x normal male ). A significant decreases were noticed    (p< 0.05) in the 

number of  male offspring   when exposed to 100, 150 and 200 μW/cm
2
 compared with the control group . This 

decrease is proportional to the increase of doses as in the diagrams (4).   

Diagram (4) effect of microwave radiation on number of male offspring of marry to ((exposed female x 

normal male ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3- number of female offspring  

 The effect of microwave radiation at 100, 150 and 200 μW/cm
2  

 doses for 45 days at 6 hours daily with 5 

GHz on marry to (exposed female x normal male ). A significant decreases were noticed    (p< 0.05) in the 

number of female offspring   when exposed to 100, 150 and 200 μW/cm
2
 compared with the control group . 

This decrease is proportional to the increase of doses as in the diagram (5) . 

Diagram (5) effect of microwave radiation on number of female offspring of marry to (exposed female x 

normal male ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-sex ratio of male offspring 

0

1

2

3

4

5

control 100 150 200

a

b

c d

doses    μW/cm2

n
u

m
b

e
r 

o
f 

fe
m

a
le

 o
ff

s
p

ri
n

g
 

0

1

2

3

4

control 100 150 200

a

b

c
d

doses   μW/cm2

n
u

m
b

e
r 

o
f 

m
a
le

 
o

ff
s

p
ri

n
g



ISSN 2320-5407                           International Journal of Advanced Research (2015), Volume 3, Issue 6, 1149-1155 

1153 

 

 The effect of microwave radiation at 100, 150 and 200 μW/cm
2  

 doses for 45 days at 6 hours daily with 5 

GHz on marry to (exposed female x normal male ). A significant decreases were noticed    (p< 0.05) in the sex 

ratio of male offspring   when exposed to 100, 150 and 200 μW/cm
2
 compared with the control group . This 

decrease is proportional to the increase of doses as in the diagram (6) 

Diagram (6) effect of microwave radiation on sex ratio of male offspring of marry to (exposed female x 

normal male ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5-sex ratio of female offspring 

The effect of microwave radiation at 100, 150 and 200 μW/cm2   doses for 45 days at 6 hours daily with 5 

GHz on marry to (exposed female x normal male ). A significant inecreases were noticed    (p< 0.05) in the sex ratio 

of female offspring   when exposed to 100, 150 and 200 μW/cm2 compared with the control group . This decrease is 

proportional to the increase of doses as in the diagram (7) . 

Diagram (7) effect of microwave radiation on sex ratio of female offspring of marry to (exposed female x normal 

male ) 

      The diagrams from (3-7) represent with the following information: 
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- Values expressed by average ± experimental error  

- The different letters on each rectangular means significant differences at less than 0.05 % level . 

- Number of animals is15 per each group 

 

Discussion : 
From diagram (3) we find decrease in number of total offspring of mice which exposed  to microwave 

radiation and as well as in diagrams (4,5) also we find decrease in total offspring number of male and female mice 

compared with control group in cases from marry(exposed female x normal male ) with the  frequency  5 GHz at 

period (6) hours for (45) days for doses 100,150 and 200 μW/cm
2
  and this can agree with (Al-Hakeem,2006) that 

the electromagnetic field with short wave length with three frequencies (1.6 , 2.4, 3.2) MHz and with power density 

(16 mW/cm
2
 ) has effects at period (7) hours daily led to decrease in number of total offspring ,male offspring and 

female offspring of rats  as well as agree with (Manikowska et al ,1985) which he found decrease in number of 

sperms and their ability to fertilization in mice which exposed to frequency 2.45 GHz rather than decrease in total 

offspring number . The reason for decrease in number of total offspring ,male offspring and female offspring to mice 

when they exposed to microwave radiation which have harmful effect in testis function return to decrease in number 

of living and normal sperms and next lead to decrease in fertilized  ratio (Akdag et al ,1999) or result from the rising 

in temperature of testis and lead to decrease in number of sperms .The mice which exposed to frequency 2.45 GHz 

appear increase in temperature which is led to denaturation primary sperms cell   and decrease in ability on 

fertilization (Manikowska et al ,1985) or the reason return to the exposure to electromagnetic field lead to free 

radical specially effective oxygen return to decrease in  ATP  concentration in the sperms and next unable on 

Fertilization (Griveeu et al ,1995) rather than effective oxygen become harmful for cells and tissue result changes in 

tissue and in cells then tissue of body which include testis cell(Ishihara et al ,2003). 

From diagram (6) we can see decrease in sex ratio of mice male which exposed to microwave radiation but 

in diagram (7)   we can see increase in sex ratio of mice female which exposed to microwave radiation for the marry           

(exposed female x normal male ) with frequency 5 GHz to period (6) hours daily for (45) days of the doses 100 , 150 

and 200 μW/cm
2
  and that agree with (shahryar ,2011) which was used three group from hamsters first  of these 

group  represent control group and second  group which exposed to radiation with 900 mHz for (1) hour / day before 

gestation have a same  number in male and female from hamsters and third group  as second group exposed to same 

frequency during gestation and obtained increase in sex ratio of female  hamsters with magnitude (34.2%) compared 

with control group in the second offspring, as well as agree with (Al-Hakeem,2006) that the microwave field with 

the short wave length of three frequencies (1.6, 2.4, 3.2) MHz and with power density (16 mW/cm
2
 has effects at 

period (7) hours daily led to increase in sex ratio of female and decrease in sex ratio of male rats .  

The reasons which led to changes in sex ratio of male and female mice which exposed to microwave 

radiation with frequency (5)GHz at period (6) hours daily for (45) days of doses (100 , 150 and 200) μW/cm
2
  return 

to analysis or denauration of ribose nucleic acid DNA because of the electromagnetic waves effect considered non 

ionizing radiation and the ability of penetration of it less than short waves, therefore it was effected by thermal effect 

where the exposure to these radiation  lead to increase temperature of that part which exposed to radiation and lead 

to change in function and structure of the cells and that depend on the exposure power and value of the radiation 

energy (Khalyl, ,1999) or the radiations effect by direct method when the particle loss energy inside material and 

take place energy deposition with it achieve another charger particles and then send the energy deposition from 

charger particles to the cell  ( Latin American Exports Committee ,          2010 )and this effect on process of 

mitosis and process of sperm formation specially x- chromosome which is change of female sex without effect on y- 

chromosome then resulted decrease in activity of sperms which bring y- chromosome effected in the end on marry 

of irradiated mice to appeared important changes in sex ratio of female and male mice . The testerone achieve  series 

of interaction and chemical changes which cause to  increase multiplier of genetic information which store in DNA ( 

Brutorska et al ,2010). The multiplier process which achieve can lead to produce many series of ribosome nucleic 

acid (rRNA) which represent original part to build the protein and many poly of messenger ribose nucleic acid 

(mRNA) which has a function to limit the amino acid series which completed during response of endrogene  and 

many of DNA which become inside achieve cell division during the end phase of mitosis ( Mainwarin ,2009) which 

show the sex ratio of  male and female mice. 

Reference 

 AL-Hakeem., A. A. (2006)."Study The effect of electromagnetic waves which has short wave length in some 

physiological factors in rats . PHD philosophy thesis .Veterinary  medicine college . Mosul university. pp.182-

189. 



ISSN 2320-5407                           International Journal of Advanced Research (2015), Volume 3, Issue 6, 1149-1155 

1155 

 

 Aljanabi, K. A. (2008)." The effect of aqueous extract of grassed on oxidative stress induced by hydrogen 

peroxide in male rat" . Msc. Thes.Tekrit university , IRAQ. pp. 70 ,75  

 Agarwal A., Deepinder F.,Sharma R. K., Ranga G. and  Li  J, (2008). "Effect of Cell phone  Using on Semen 

Analysis in Men Attending Infertility Clinic: An Observational Study" . Fertil Steril , 89:Pp124-128. 

 Akdag, M. Z., Celik, M.S., Ketani A., Nergiz, Y., Deniz, M. and Dasdag, S. (1999)."Effect of chronic low-

intensity microwave radiation on sperm count, sperm morphology, and testicular and epididymal tissues of rats. 

Electro-and Magnet". Biol., 18: 133-145. 

 Berman, E. and Carter, H.B. (1984)." Decreased body weight in fetal rats after irradiation with 2450 MHz (CW) 

microwaves". Health Phys., 46: 537-542.  

 Brutovska, R., Cellarova, E,and Dolezel, J.(2010)."Cytogenetic    Variability of in-vivo Regeneration 

Hypericum Perforatum L Plants and their Seed Progenies" , J. Plant Science , Vol. 133, Iss. 

 Dasdag S. M. A., Ketani Z., Akdag A. R. (1999)."Whole Body Microwave Exposure Eimitted by Cellular 

Phone and Testicular Function of Rats", Urol.Res.,27:pp.219-223. 

 Falzone N., Huyser C., Franken D. R.,and Leszczynski D.(2010)."Mobile Phone Radiation Dose not Induce 

Pro-Apoptosis Effect in human Spermatozoo",Radiat .Res,174:pp.169-176. 

 Geng Y. J., Michael A., Tim B., Hui Y. Y., Amy G. and Hani S. M.,(2007)."Effect of Cellular Phone Emissions 

on Sperm Mobility in Rats",Fertility and Sterility , 88(4)pp. 957-964. 

 Griveau, J.F., Dumont, E., Renard, P., Callegari, J. and Lelannou, D. (1995). Reactive oxygen species, lipid 

peroxidation and enzymatic defense system in human spermatozoa. J. Reprod. Fert., 103: 17-26. 

 Ishihara, M., Itoh, M., Miyamoto, K., Suna, S., Takeuchi, Y. Takenaka, I., and Jitsunari, F. (2000). 

Spermatogenic disturbance induced by di-(2-ethylhexyl)phthalate is significantly prevented by treatment with 

antioxidant vitamins in the rat. Int J. Androl., 23: 85-94. 

 Khalyl,  A M., (1990)."Ionizing radiation" ,Yarmok University public , yarmok university, Jordan . pp 15, 31 

 Kim Y., Hyun T. K., Ki. H. M. and Hyoun J. S.(2007)."Long-Term Exposure of Rats to a 2.45 GHz 

Electromagnetic Field :Effect on Reproductive Function".Institute of Biomedical Engineering , 

 Latin American Experts Gommitte on High Frequency Electromagnetic Fields and Human Health (2010)."Non-

Ionizing Electromagnetic Radiation in the Radiofrequency Spectrum and its Effects on Human Health With a 

Review on the Standards and Policies of  Radiofrequency Radiation Protection in Latin America ".Scientific 

Review. 

 Mainwarin, W. L.P.(2009)."The androgens In: Austin , C.R. and Short, R. V. (ed)., Recproduction inn 

Mammals, Book7.".Cambridge Unit . V. Press, London , PP. 123-130. 

 Manikowska-Czerska, E, Czerski, P. and Leach, W.M. (1985). Effects of 2.45 GHz microwave on meiotic 

chromosomes of male CBA/CAY mice. J. Hered., 66:71. 

 CORNET Microsystem lnc., ED85EXS rev.( 2012 ).1400 Coleman Ave #C28 , Santa Clara, CA 95050 USA. T   

 Roosil M. Moserc M., Baldinina Y., Meierc M. and Fahrlander C. B., (2004)."Symptoms of  III Health 

Ascribed to Electromagnetic Field Exposure – Aquestionnaire Survey ". Int .J.Hyg. Environ Health , 207: pp. 

141- 150 . 

 Salama N., Kishimoto T. and Kanayama H. O. (2010)."Effects of Exposure to A mobile Phone on Testicular 

Function and Structure in Aduit Rabbit". Int. J. Androl, 33: pp. 88-94. 

 Singh Y. and Behari J. (2005)."The Effect of Whole Body Exposure of 50 GHz Microwave Radiation on Sperm 

Counts in Rats". School of Environmental Sciences, Jawaharlal Nehru University , New Delhi, India .  

 Shahryar  H. A., Lotfi A., Valilou  M., and Faeghi P., (2011)." Detrimental effects of Gestational Exposure  to 

900mhz Electromagnetic Fields Emitted by Cellular Phone on Litter Size and Secondary Sex-ratio in Syrian 

Hamsters (Mesocricetus Auratus)". Advances in Environmental Biology, 5(7): 1543-1547. 

 Steel ., R. G. D. and Torrie , J. H. (1980)."Principle and procedures of statics . 2nd ed. ". New York: McGraw-

Hillbook company , Inc, PP 78-80,107-109,123-127. 

 Wang  S.. M., Wang D. W., Peng R. Y., Gao Y. B., Yang Y., Hu W. H ., Chen H. Y., Zhang Y. R., and Gao 

Y.(2003)."Effect of Electromagnetic Pulse Irradiation on Structure and Function of Leydig Cells in Mice 

."Zhonghua Nan Ke Xue ,9:pp.327-30. 

 


