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Introduction: Mobile phones are one of the most popular and fast-growing technological
achievements that are necessary and important in our modern life. The widespread use of cell/mobile
phones in recent years has caused concern among scientists as electromagnetic radiation causes significant
changes in the living organism. Scientists in many countries are trying to determine the effect of
electromagnetic radiation emitted from mobile phones, which has grown rapidly over the last two
decades. The use of wireless technologies such as wireless (Wi-Fi) communication devices in homes,
workplaces, public places, schools, etc. has also increased significantly in recent years. The rapid
development of wireless technologies has steadily increased the level of electromagnetic field (EMF) in
the environment.

Public and scientific awareness, previously focused on studying the harmful effects of EMF
radiation from mobile phones, has now shifted to the biological hazards of wireless equipment. The
Council of Europe recommends that the use of mobile phones and the Internet be restricted in all schools
on the continent to protect young children from potentially harmful radiation [1,7].

Pregnant women and children belong to the most sensitive groups of population, and are
particularly vulnerable to electromagnetic field radiation. The central nervous system (CNS) is considered
to be potentially one of the most sensitive tissues and organs that continues to develop in childhood. The
researchers found that cell phone radiation exposure during the incubation period of chicken eggs caused
a detrimental effect on growth and development [6].

Electromagnetic radiation can damage the placental barrier. The membrane impedes the
metabolism in the blood between mother and fetus, which proves that a pregnant woman should use a
mobile phone only in case of emergency. Recent studies have shown that the intensive use of mobile
phones by pregnant women increases the risk of miscarriage, congenital anomalies and behavioral
problems in children [8].

The effect of the electromagnetic field on growth hormone 2 is the same as on placental growth
hormone, which is produced and secreted in the syncytiotrophoblast layer of the placenta during
pregnancy and during this period becomes the predominant form of growth hormone (GH) in the body,
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different from pituitary growth hormone with 13 amino acids and has the ability to glycosylate. This

hormone is an example of a trophoblastic hormone that promotes the mother’s metabolic adaptation to

pregnancy. Low concentration of the hormone in the mother's body slows down the development of the
embryo. It is known from the literature that GH2, in combination with the hormone prolactin, stimulates
the production of insulin-like growth factor and modulates maternal intermediate metabolism, resulting

in an increase in glucose and amino acid concentrations in the fetus [4,5].

Therefore, we decided to study the concentration of growth hormone 2 (GH-2) in pregnant rats
exposed to electromagnetic field, what the effect of electromagnetic field as a negative stimulus on
offspring weight, number and development would be.

Materials and methods:

e Wistar adult female mice were used for the experiment, which we divided into two groups (n=10/ in
each group). After cross-breeding of animals, the presence of vaginal plugs and sperm in the vaginal
smear, which we observed under a microscope, was considered an indicator of the first day of
pregnancy [2].

e Electromagnetic field generation system: The experimental group was placed under an
electromagnetic field in 80/80/30 plastic cages, an electromagnetic field generator was installed with
a GSM system mobile phone, network frequency (1800 MG / H), placed 5 mm high in the center of
the cage [3]. We measured the electromagnetic field with a special device - "Cornet microsystem,
elecrtosmog meter", the frequency of the phone at the time of the phone call was 1900 Hz, a special
program allows you to make a call every 10 minutes (sound and vibration are off). The duration of the
call was 10, seconds the exposure to the electromagnetic field was only 12 hours per day for the entire
gestation period, while the control group rats were in the same conditions but without exposure to the
EMF in another room.

e GH-2 was determined during the last week of pregnancy in both experimental and control groups.
Blood samples were taken from the tail vein in both control and experimental mackerel rats, while
the plasma GH-2 hormone concentration was measured using ELISA reagents.

e The weight of offspring was determined by means of an electric scale.

Results: The results, obtained by us, showed that the electromagnetic field affects both growth
hormone 2 as well as offspring development and their weight, but does not affect the offspring number
determined by our study. No difference in the offspring number in the control and experimental groups
was obtained.

We measured the concentration of growth hormone 2 (GH2) in the blood plasma of pregnant rats
and found that its concentration in the experimental group was much lower than in the control group
(Figure 1).
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Figure 1. Concentration of growth hormone 2 (GH2) in control and experimental groups of pregnant rats.

The results of the study showed that offspring of the irradiated group of rats weighed much less at
birth than those of the control group rats, which is clearly seen in Figure 2. Placental growth hormone,
which affects the growth and development of the fetus, is reduced, which led to a decrease in body weight
in the rats of the experimental group compared to the rats in the control group.
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Figure 2. Offspring weight in control and experimental group

Moreover, for two weeks after birth, we were observing how the rats of the experimental and
control group were developing and gained weight. Delay in limb development was observed in the
experimental group, the length of the limbs and tail was shorter compared to the control group, in
addition, the rats in the control group opened their eyes earlier than ones of the experimental group, and
the experimental group had a delay in weight gain.

Discussion: Our experiment showed that the electromagnetic field affect on pregnant rats, their
embryonic development, which is the subject of our further research. In this article, we can say, that small
body weight, delayed limb development, short tail, late eyes open can be considered as indicators of the
negative impact of the electromagnetic field. In our opinion, the obtained results can be explained by the
fact that the electromagnetic field affects the syncytiotrophoblast layer of the placenta of pregnant rats
and causes oxidative stress [5,9]. It is exactly where layer placental growth hormone is produced. It is
possible that this led to a decrease in placental growth hormone concentration in the experimental group
and consequently this led to weight loss in rats in the experimental group.

Conclusion: From the above we can conclude that mobile phone radiation causes significant
changes in living organisms. Society, especially pregnant women, should be aware that the
electromagnetic field negatively affects not only their health but also the fetus, causing certain changes.
Therefore, it is necessary to limit the use of mobile phones as much as possible and use them for a certain
period of time if necessary.

References:

1. Adejoke Olukayode Obajuluwa, Ayodele Jacob Akinyemi et al. ,,Exposure to radio-frequency
electromagnetic waves alters acetylcholinesterase gene expression, exploratory and motor
coordination-linked behaviour in male rats”, Toxicology Reports. 2017; 4:530-534.

2. Ali SH Alchalabi, Erkihun Aklilu, F Abd Rahman Aziz, SH Ronald, Mohd Azam Khan. Exposure to
1800 MHz GSM-like radiofrequency electromagnetic field reduces follicular development and overall
fertility of female rats. Asian Pacific Journal of Reproduction, v 3, p.1-8.

3. Bogdan Lewczuk, Grzegorz Redlarski, Arkadiusz Zak, Natalia Ziétkowska, Barbara Przybylska-
Gornowicz, Marek Krawczuk. Influence of electric, magnetic, and electromagnetic fields on the
circadian system: current stage of knowledge. 2014;2014:169459.

4. Dijeridane Y, Touitou Y, de Seze R. Influence of electromagnetic fields emitted by GSM-900 cellular
telephones on the circadian patterns of gonadal, adrenal and pituitary hormones in men. Radiation
Research. 2008;169(3):337-343.

5. E.Jauniaux, A.L. Watson, ]. Hempstock, Y.P. Bao, ].N. Skepper, G.]J. Burton, Onset of maternal arterial
blood flow and placental oxidative stress. A possible factor in human early pregnancy failure, Am. J.
Pathol. 157 (2000) 2111e2122.

6. Handwerger S, The roles of placental growth hormone and placental lactogen in the regulation of
human fetal growth and development, 2000 Apr;13(4):343-56.

7. Tytherleigh, M.Y. C. Webb, C.L. Cooper, C. Ricketts Occupational stress in UK Higher Education
Institutions: a comparative study of all staff categories Higher Educ. Res. Dev., 2005; 24:41-61.



JECM 2023/1

8. Regan L, Rai R. Epidemiology and the medical causes of miscarriage. Baillieres Best Pract Res Clin
Obstet Gynaecol. 2000;14:839-854.

9. Hui-XinWul, Yun-ZhengMu, Yue-FengHe, Ritika Rauniyar and Xi-NanWu. Testing of behavioral
and cognitive development in rats after prenatal exposure to 1800 and 2400MHz radiofrequency fields,
Journal of Radiation Research, 2020; 61(2):197-206.

TEA MYCEJIHAHH 2, MAPHHE HUKOJ/IAHIIIBHJIH "3, TOI'd /PKUKHA Y,
XATYHA ZJOH/JOJIAZ3E *2, JJABH/] HATAZI3E !
BJIMAHUE SJIEKTPOMATHUTHOTI'O I10JIA1 HA MACCY, YACJIEHHOCTD U PA3BUTUE
ITOTOMCTBA BEPEMEHHBIX OBJIYYEHHBIX KPBIC
IlenTp skcnepumeHnTanbHOM 6nomenuuasl Vim. M. Bepuramsury, 2EBponeiickuil yHUBEPCUTET,
3Yuusepcuret uMm. ['p. Pobaxugze

PE3IOME

Mznyuenue coroBoro TenedoHa BBI3bIBAET 3HAYMUTEIbHBIE HM3MEHEHHS B JKMBOM OpraHU3Me.
BepemeHHBbIe JKeHIIMHBI U IeTH OTHOCATCS K HarOoJIee TyBCTBUTEIBHBIM IPYIIIIaM HaCeJIeHUA ¥ OCOOeHHO
YA3BUMBI K U3JTy9€HUIO 3JIEKTPOMarHUTHOTO ITOJIA. MBI pelInan u3yYnTh KOHIIEHTPALMIO TOPMOHA POCTa
2 (GH-2) y GepeMeHHBIX KPBIC, TOABEPTIINXCA BO3AEUCTBHUIO deKTpoMarHuTHOro noiut (1800 mxr/g),
KakoBO OyZeT BIMAHME DJIeKTPOMATHUTHOTO IOJA KaK OTPHUIATEIBHOTO PpasmpakHUTeIs Ha Maccy,
YUCJIEHHOCTh U pa3BuTHe IoToMcTBa. O6IydeHMe KphIC BO BpeMs OepeMeHHOCTH 3JIeKTPOMArHUTHBIM
IIoJIeM IIOKa3alo, 4YTO CHikeHne ropmoHa GH2 BrI3siBaeT 3aepiKKy IIOTOMCTBA, yKOpOdYeHHe
KOHEYHOCTeH M XBOCTAa HOBOPOXKAEHHBIX KPBICAT IO CPaBHEHMIO C KOHTPOJEM, a TAaKKe TO, YTO Y
KOHTPOJIBHBIX KPBIC I'JIa3a OTKPBIBAIOTCA PaHbIe, YeM Y IIOZOIBITHBIX KPBIC U, CJIeJOBAaTeIbHO, CHIDKEHNE
MacCCHI TeJjIa KpBIC OIBITHOIH rpymmsl. Hacenerue, ocobeHHO GepeMeHHbIe XEeHIIUHEI, JO/DKHBI 3HATh, YTO
5JIEKTPOMAarHUTHOE IIOJIe HETaTUBHO BIMAET He TOJBKO Ha HX 3Z0POBbe, HO M HA IUIOJ, BBI3BIBAS
oIlpefie/leHHbIe U3MEHEHHUH.
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SUMMARY

Radiation from a cell phone causes significant changes in a living organism. Pregnant women and
children belong to the most sensitive groups of population and are particularly vulnerable to
electromagnetic field radiation. We decided to study the concentration of growth hormone 2 (GH-2) in
pregnant rats exposed to electromagnetic field (1800 MG/H), what the effect of electromagnetic field as a
negative stimulus on offspring weight, number and development would be. Irradiation of rats during
pregnancy with an electromagnetic field has shown that GH2 hormone decrease and it causes retardation
of offspring, shortening of the limbs and tail of newborn rats compared to controls, and that control rats'
eyes open earlier than those of experimental rats and consequently weight loss in rats in the experimental
group. The public, especially pregnant women, should be aware that the electromagnetic field negatively
affects not only their health, but also the fetus, causing certain changes.
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