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ABSTRACT 

This study was aimed to examine the effect of 2.45 GHz radiofrequency radiation prenatal exposure on the liver of first filial 

generation (F1) of albino rats. Two specially designed electromagnetic field cages containing three (3) pregnant rats each 

were marked as experimental exposed group (EEG) and control unexposed group (CUG) in this study. A portable radio 

picostation of RF up to 2.45 GHz with Ubiquitous Network, USA, with its integrated omnidirectional antenna was placed 

inside the EEG cage at 15 cm proximity to the pregnant rats to serve as RF radiation source. Pregnant rats in CUG cage 

were kept unexposed. Radiofrequency radiation exposure was performed on pregnant rats in the EEG cage for 1 hour 

everyday between 13th to 21st day of gestation. Power density of 0.066 W/m2 (5 V/m) was maintained during the period of 

exposure. After parturition, two new groups namely New-EEG and New-CUG were established from pups obtained from 

EEG and CUG respectively. Male rat pups from New-EEG and New-CUG were sacrificed on 50th day postnatal and their 

livers were harvested for histological examination. Result from the photomicrograph revealed degenerated liver in New-

EEG characterized by a mild loss of liver parenchyma, some mild derangement in the cellular profiles, severe hemorrhage 

and presence of inflammatory red cells within and around the central vein including the sinusoids as against New-CUG. 

Result of this study showed that RF radiation prenatal exposure caused morphological changes in the liver of F1 generation 

of albino rats. 
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1. Introduction 

The natural source has been the only radiation 

source since life began on earth of which some 

living organisms have been able to adapt with 

this radiation, while some organisms that were 

not able to withstand it are gone [1]. In today’s 

society, background radiation is emitted from 

both natural and man-made sources of which 

interaction with humans is almost inevitable. 

Human beings are surrounded with 

technological inventories at home, on the street 
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and in workplaces. Some of these inventories 

such as, computed tomography (CT), X-rays 

used in hospitals, power line, cell towers, 

mobile phones and wireless internet used in 

telecommunications have made life very 

comfortable to humans. And because of the 

level of comfort these new inventories have 

brought to man, man find it very difficult to live 

without them. However, most of these 

inventories are known emitters of 

radiofrequency (RF) radiation of which studies 

have revealed to have health effect on humans 

[2]. People spend a number of times on the use 

of mobile phones, wireless networks, laptops 

and some spend significant amount of their 

lifetime living in close proximity to mobile 

base station which are man-made sources of 

radiation [3.4].  RF-field especially those in the 

unlicensed region (2.40 – 2.48) GHz of 

electromagnetic spectrum usually called the 

Industrial, Scientific and Medical (ISM) band 

are commonly being utilized particularly 

among the reproductive group, perhaps due to 

its low cost and easy-to-deploy nature. It is 

important to emphasize the deleterious effect 

that RF radiation exposure can pose to human 

health when exposure is not kept as low as 

reasonably achievable. Recent studies [5,6] 

have reported harmful effect associated to 

radiation prenatal exposure due to excess 

production of reactive oxygen species (ROS) in 

the body such that antioxidant in the body can 

no longer detoxify the reactive intermediate- a 

term known as oxidative stress [7]. A 

significant decrease in sperm count as well as 

sperm motility and viability were observed in 

albino rat exposed to RF radiation [2,8]. [9] and 

[10] have reported deleterious effect due to 

radiation prenatal exposure on ovarian follicle 

reservoir of first filial generation (F1) of albino 

rat. [11] have reported altered liver 

parenchyma in albino rats due to toxicity. 

However, many literatures have not established 

the effect of radiation prenatal exposure on 

liver function of F1 generation of albino rats. In 

this study, the effect of RF radiation prenatal 

exposure on F1 generation of albino rat was 

carried out. 

 

2. Materials and Method 

2.1      Collection and Preparation of Animals 

Collection of albino rats used in this study was 

from Animal House, Department of Anatomy, 

Ladoke Akintola University of Technology, 

Ogbomoso, Nigeria. A total of 15 albino rats, 

comprising of 5 males (220 g) and 10 females 

(190 g) were used. The choice of albino rats as 

against other animals is due to their biological 

and physiological characteristics similar to that 

of human beings. Moreover, symptoms of 

human conditions can be replicated on them 

[12].  Male and Female rats were allowed to 

acclimatize to the new environment in separate 

cages (Faraday cages) specially designed for 

this study for a period of 2 weeks before trial. 
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The purpose of Faraday cage was to shield 

animals from external RF radiation energy. The 

Faraday cage works on the theory of electron 

cancellation (skin effect), where the electrons 

in the conducting materials of the Faraday cage 

instantaneously redistribute themselves so as to 

cancel the incoming electric field effect in the 

cage’s interior [2]. The locally constructed 

Faraday cages used in this study is shown in 

Figure 1.  All animals were fed with standard 

feed and water, and animals were handled with 

care according to the guidelines on the 

principle of animal treatment [13,14]. At the 

end of 2 weeks acclimatization, male and 

female rats were allowed to mate and vaginal 

smear was done on female animals to 

determine first day of pregnancy [15]. Only six 

(6) female rats found to be pregnant were 

selected and divided equally into two and 

housed in separate Faraday cages labeled 

experimental exposed group (EEG) and control 

unexposed group (CUG). The remaining male 

and female rats were disposed. 

2.2Animal Exposure and Power Density 

Measurement 

An RF radiation source- Wi-Fi access point 

device having a portable radio (a 2.45 GHz 

picostation by Ubiquity Networks, USA, which 

operates with its integrated omnidirectional 

antenna at 1,000 mW of output) was positioned 

at the middle of the EEG cage in proximity (15 

cm) to the pregnant rats such that pregnant rats 

received radiation exposure within 15 cm 

range. RF radiation exposure of an hour (1 

hour) per day was performed on pregnant rats 

in EEG cage only from 13th to 21st day of 

pregnancy simply by powering ON the 2.45 

GHz picostation from the power source. The 

radiation source (2.45 GHz picostation) was 

connected to an Uninterrupted Power Supply 

(UPS) to prevent power failure during exposure 

as shown in Figure 1. An RF meter also placed 

at the center of EEG cage was used to measure 

the power density during exposure simply by 

looking through the cage and record the value 

displayed on the screen (RF meter) since the 

Faraday cage was made of 1mm wire mesh 

which allows visual inspection. EEG pregnant 

rats received power density of 0.066 W/m2 

from a mean 5 V/m electric filed intensity. The 

experimental set-up was housed in a bigger 

Faraday room made of Aluminum foil which 

ensured animals in the EEG and CUG received 

no radiation energy from outside the cage. No 

procedure was performed on pregnant rats in 

CUG as no RF source was placed in the control 

group cage. After parturition, newborn rats 

from EEG and CUG cages were allowed to 

naturally feed from their mothers’ breast.  After 

weaning, newborn rats were grouped into New-

EEG and New-CUG obtained from EEG and 

CUG cages respectively. On 50th day postnatal, 

six (6) newborn rats from New-EEG and New-

CUG each were sacrificed by cervical 

dislocation and the liver organs were harvested 
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and put in fixatives before histological 

examination. Tissue sections were stained with 

hematoxylin and eosin (H and E). 

2.3 Statistical Analysis 

Quantitative data for both groups New-EEG 

and New CUG were analyzed using statistical 

package for social sciences (SPSS) version 25, 

where one-sample t-test was chosen for mean 

comparison at significant level α < 0.05. 

 

Figure 1: The experimental set-up showing Faraday cage 

3.0 Results and Discussion 

Table 1 and Figure 2 present the result of 

statistical analysis of liver samples after 

histological examination. Result shows a 

statistical significance with p-value equals to 

0.010 at α = 0.05. Figure 3 presents the 

microscopic views of histological examination 

on the sections of liver organ obtained from 

New-EEG and New-CUG.  Damage in hepatic 

structural architecture was observed in New-

EEG as against New-CUG. Also, mild 

derangement in the cellular profiles, severe 

hemorrhage and presence of inflammatory red 

cells within and around the central vein 

including the sinusoids were observed (red 

arrow) in New-EEG shown in Figure 2b. On 

the other hand, no alteration was observed in 

panoramic morphological presentation 

accompanied by well outlined cellular profile 

in New-CUG shown in Figure 2a. The 

observed structural changes in New-EEG as 

against New-CUG could be attributed to 

oxidative stress as a result of heating effects 

produced by the 2.45 GHz wireless network 

[9].  This result is in consonance with the 
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findings of [16] and [17] with observed 

distorted architecture and dilated sinusoids. 

Nevertheless, in a similar study, [18] reported 

no distinguished significant changes in the 

arrangement of liver cells between control and 

exposed animals under microscopic 

examination following exposure to 900 MHz 

pulsed modulated RF radiation. However, the 

authors [18] revealed that liver function test 

showed significant effects on the exposed 

animals when compared to the control animals.  

 

 

Table 1: One-sample t-test mean result 

Group Statistical value 

New-EGG 0.226 ± 0.021 

New-CUG 0.150 ± 0.024 

P-value 0.010 

 Data being expressed as Mean ±S.E.M. at significant level (α < 0.05) 

 

 

 

 

Figure 2: Graph showing statistical difference between animal group 
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Figure 3: Photomicrographs of liver general micromorphological presentations in F1 

generation of adult rats. Hematoxylin and Eosin stain (X100 Magnification) 

 

4.0 Conclusion. 

From our findings, it is safe to conclude that 

chronic radiation exposure to Wi-Fi wireless 

network can alter the morphological structure 

of liver and cause damage to liver function. It 

is therefore advised that circumspect 

avoidance of prolonged radiation exposure 

should be ensured. 
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