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From: David Hoffman <dlajhoff60@outlook.com>
Sent: Wednesday, May 21, 2025 9:56 AM

To: David Hoffman <dlajhoff60@outlook.com>
Subject: Xcel

To the Minnesota Public Utility Commissions Board:

This letter is in regards to the Xcel transmission line route that you chose last fallin
Gales/Johnsonville townships in Redwood County, MN, docket #22-132. | am of the
understanding per Andrew Welch with Xcel that we have 20 days to oppose this route
once the papers are officially signed.

My husband along with one of our neighbors, who lives on the proposed route, attended
a meeting last fallin Marshall, MN, at the 5 Family Ranch. They were informed at this
meeting that if anyone had an alternative route to the route segments 219 and 211 to
mail that information in by Nov. 25th. We sent a letter addressed to you five
commissioners on Nov. 21st via certified mail. You received this letter prior to the
deadline. This letter outlined the pros and cons of your proposed route, and the
alternative route we chose along with a petition that was signed by all the residents
affected by the route you chose who were against it. We sent this letter via certified mail
and it was received on November 23rd which was before the deadline that was provided
to them by the Xcel representative at the meeting. | was informed recently by Andrew
Welch from Xcel that none of our information was even considered or looked at by any of
you because "they were already past that part of the process". So why were we given
false information from the representative at the meeting? Perhaps, because they didn't
want to deal with all the opposition they knew would come up at this meeting. A lot of


mailto:dlajhoff60@outlook.com
mailto:publicadvisor.puc@state.mn.us
https://aka.ms/LearnAboutSenderIdentification

time and effort was spent gathering those details and making sure it was sent offin a
timely fashion.

The route that you have chosen for these high voltage transmission lines has four homes
with very close proximity to the highway and have a total of 9 small children, all under
the age of 6. The route we proposed has NO children and the majority of the homes are
further away from the highway with longer driveways. Your #1 concern when choosing
these routes should be first and foremost the residents who live along the route. | have
included studies that have been performed regarding the harmful effects of high voltage
transmission lines on humans, animals and plants. I'm not going to insult your
intelligence, but if you have no idea as to the harmful effects of HVT lines then please
read the enclosed material and educate yourselves. After you have read the material,
ask yourself if you would want these monstrosity lines out your front door or the door of
your small children or grandchildren...l think not.

Following is a list of the pros and cons to the route you chose and the alternative route
we provided last November:

PROs of moving the transmission line North to County Road 55/210th Street:

® Along this route there are NO children and there would only be 2 residences within
variance distance

® |tis ashorter route with 1 mile LESS transmission line

® 2.5 miles LESS of existing power line competing for right of way

® This is a well-maintained county gravel road for easy maintenance, with very low
traffic (35 vehicles daily in 2019 according to MNDot traffic mapping website)

® (Goes past LESS wetland areas and much LESS wildlife areas

® (Crosses the Cottonwood River ONCE instead of twice

® Crosses 2 dredge ditches with NO wetlands surrounding them

CONs of transmission line staying South on Route segments 219 and 211:

® South route contains at least FOUR residences within variance distance, and NINE
small children under the age of 6

® Transmission line heads in the wrong direction

® 5.5 miles of existing power line competing for right of way

® Thisis a highly traveled paved road, 150 vehicles a day in 2019 according to MNDot
traffic mapping website

® Follows the Cottonwood River and many wetlands and crosses the river TWICE vs
once on the proposed route

® (Crosses 2 streams with surrounding wetlands/valleys



So, my question to all of you is WHO really chose this route? As you can see with the
above pros and cons, the route we proposed is clearly the safer, cheaper route. Mr. Bob
Zwach sold you the property near Garvin for the substation. He made the comment, "I
don't care where they put the transmission lines as long as they don't put them on my
property"! Don't penalize the residents with several small children because of a
decision that was made by another who capitalized from selling Xcel that land, which I'm
pretty sure he received $20,000+ an acre. He can deal with these consequences.

You will have to use eminent domain to obtain access to every farmer's land along the
route you have chosen, as clearly according to our petition everyone who owns property
along that route agrees that it should be moved North to County Road 55/210th Street
due to the proximity of the homes and the cost.

If the route goes down County Road 4, | can guarantee all of you that | will be monitoring
the health of ALL the individuals who alive along that route, especially the small children
(8 of which are my grandchildren). If it affects the health of ANYONE, Xcel will have the
biggest lawsuit on their hands that they have ever witnessed! | worked in the medical
field for 35 years and have a wealth of knowledge into illnesses and the root causes.

I was also told that none of you actually made the trip down here to lay your eyes on the
2 routes, but yet you all made the decision on the County Road 4 route.

Thank you for your time and consideration in this very important matter. It should have
been reviewed back in November. | look forward to hearing from you.

Respectfully submitted,

Lisa Hoffman
Enclosures - petition, alternate route
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Research Paper ™
The Effect of Electrical Fields From High-voltage
Transmission Line on Cognitive, Biological, and
Anatomical Changes in Male Rhesus macaque Monkeys
Using MRI: A Case Report Study

Hamed Aliyari' (5, Hedayat Sahraei* (©, Sahar Golabi® (5, Mohammad Bagher Menhaj* (5, Masoomeh Kazemi’ (), Seyed Hossein Hosseinian*"

1. Department of Psychology, Center for Depression Research and Clinical Care, UT Southwestern Medical Center, Dallas, Texas, United States
2. Neuroscience Research Center, Bagiyatallah University of Medical Sciences, Tehran, Iran.

3. Department of Medical Physiology, School of Medicine, Abadan University of Medical Sciences, Abadan, Iran.

4. Department of Electrical Engineering, Amirkabir University of Technology, Tehran, Iran.
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and readthe atice onlne [$ELLIT Aliyari, H., Sahraei, H., Gholabi, S., Menhaj, M. B., Kazemi, M., and Hosseinian, S. H. (2022). The Effect of Electrical
i Fields From High-voltage Transmission Line on Cognitive, Biological, and Anatomical Changes in Male Rhesus macaque Monkeys
Using MRI: A Case Report Study. Basic and Clinical Neuroscience, 13(4), 433-442. http://dx.doi.org/10.32598/bcn.2021.1340.3
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ABSTRACT

Introduction: Living near high-voltage power lines and exposure to high-frequency
Article info: :  electromagnetic fields (EMFs) is a potentially serious hazard to animal and human health.
Received: 10 Jul 2021 :  The present study was conducted to evaluate the effect of high-frequency EMFs from
First Revision: 09 Dec 2020 ¢ simulated high-voltage electric towers on cognitive, anatomical, and biological changes in

Accepted: 25 Dec 2020 the male macaque.

Available Online: 01 Jul 2022 Methods: In this study, two Rhesus macaque were recruited, one experimental and one
:  control. The experimental subject was exposed to EMFs from 3 kV/m simulated electric
towers with a specific protocol and the control subject was tested without irradiation (4h
per day, for 30 days). All required tests were performed before and after the intervention
on experimental and control monkeys. The anatomical alternation of the prefrontal area
(PFA) was measured by MRI images. All tests were performed on irradiated and control
animals before and after the intervention and the results were compared between irradiated
and control animals.

Results: The results of the present study indicated increased white blood cell counts after

high-frequency EMFs irradiation. Also, the red blood cell counts showed a decreasing

. trend after irradiation. The plasma adrenaline level increased after irradiation. Besides, the

Keywords: :  blood glucose levels increased after irradiation. The PFA was different before and after the
:  irradiation. Moreover, some behavioral disorders, such as fatigue, drowsiness, anorexia,

MRI, Rhesus macaque, . . C e
Electromagnetic fields and insomnia were observed after irradiation.
(EMFs), High-voltage : Conclusion: The results of biological tests and MRI showed an elevated risk of

transmission line, Adrenaline

h immunodeficiency disorders, weakness, and behavioral disorders. People who live or work
ormone

near high-voltage electric towers with high-frequency EMFs are warned.
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Highlights

e Magnetic, and electric fields from high pressure towers caused negative effects in terms of biology and even ana-
tomical changes in the prefrontal part of the brain.

e Disturbance in the prefrontal part of the brain caused the monkey's cognitive and behavioral disorder.

e An increase in white blood cells, a decrease in red blood cells, and an increase in the adrenaline and blood sugar
were indicative of biological disorders after wave exposure in male rhesus monkeys.

e The effects of magnetic and electric fields resulting from high pressure towers on the nerves and psyche require
health researchers to do more studies.

Plain Language Summary

Today, one of the factors that threaten the cognitive and behavioral health of humans and animals is living in the vicin-
ity of magnetic and electric fields resulting from the power transmission of high-pressure towers. These fields cause
cognitive and behavioral disorders in living beings. Therefore, because it threatens the cognitive health of creatures, it

needs more research.

1. Introduction

owadays, exposure to high-frequency

electromagnetic fields (EMFs) is a poten-

tially serious hazard to animal and human

health (Hamed Aliyari, Hedayat Sahraei,

Mohammad Reza Daliri, Beh Minaei-

Bidgoli, et al., 2018; LaBar & Cabeza,

2006). According to the literature, people
exposed to EMFs are more likely to develop any type
of blood cancer, abortion due to poor fetal implantation,
and neurological disorders, such as stress, depression,
and insomnia due to degradation in neuronal function
and dysfunction by reactive oxygen species (ROS) mol-
ecule (Bayr, 2005; Garip & Akan, 2010). The ROS may
harm the function of hippocampus neurons and is a ma-
jor contributor to mental illnesses, such as Alzheimer’s
disease (Aliyari, Hosseinian, Sahraei, & Menhaj, 2018;
Harach et al., 2015; Sobel & Davanipour, 1996). Elec-
tric fields and currents exist in the body of all living or-
ganisms acting as a contributor to physiological control
mechanisms, such as the nervous system, cell death,
growth, tissue growth, and repair (Cook, Thomas, &
Prato, 2002; Paz-Caballero, Cuetos, & Dobarro, 2006).
The EMFs are associated with many symptoms, such as
dizziness, tinnitus, weakness and fatigue, blurred vision,
and drowsiness during work, as well as the emergence of
unknown diseases, altered blood composition, impaired
musculoskeletal system, and immune system dysfunc-
tion among animals and humans (Kazemi et al., 2018a;
McGaugh & Roozendaal, 2002; Orban et al., 2003; Ela-
heh Tekieh et al., 2017). Impaired secretion of hormones
may lead to behavioral and cognitive disorders (Hamed

Aliyari, Hedayat Sahraei, Mohammad Reza Daliri, Beh
Minaei-Bidgoli, et al., 2018). Accordingly, EMFs ad-
versely affect the secretion of protein and amine hor-
mones by activating G-protein coupled receptors and
membrane enzymes (Kazemi et al., 2018; Elaheh Tekieh
et al., 2017). The adrenocorticotropic hormone (ACTH)
secreted from the anterior pituitary, acts to stimulate the
adrenal cortex hormones and regulates the secretion of
cortisol and adrenaline (Fereidouni, Vahidi, Shishehgar,
Mehr, & Tahmasbi, 2014; Kazemi et al., 2018). The re-
sults of many studies indicate the themes of simulated
high voltage towers, the reduction of melatonin secretion
resulting in sleep, attention, learning, and memory dis-
turbances, and the development of mental illness, such
as depression in Rhesus monkey (H Aliyari et al., 2018;
Aliyari, Hosseinian, Menhaj, & Sahraei, 2018; Aliyari et
al., 2015; Aliyari, Sahraei, Daliri, Beh Minaei-Bidgoli, et
al., 2018; Aliyari, Sahraei, Erfani, Mohammadi, Kazemi,
Daliri, Minaei-Bidgol, et al., 2020; Aliyari, Sahraei, Go-
labi, et al.; Aliyaria et al., 2019; Brady, Konkle, & Alva-
rez, 2011; Fereidouni et al., 2014; Kazemi et al., 2018,
2018b; Elaheh Tekieh et al., 2017).

Increased secretion of adrenaline increases glucose re-
lease from the liver leading to increased blood glucose
levels. Thus, the required energy for muscle and nerves is
supplied (Aliyari et al., 2015; Brady et al., 2011; Harach,
2010; Eaheh Tekieh et al., 2017). Secretion of adrenaline
increases due to stress and abnormal conditions. Produc-
ing more adrenaline, in turn, helps increase the amount
of energy to adapt to new conditions. Besides, further
production of adrenalin may deplete sugar supplies (De
Pitta, Volman, Berry, & Ben-Jacob, 2011; Hickie &

Aliyari, H., et al. (2022). Effect of Electrical Fields on Cognitive, Biological, and Anatomical Changes. BCN, 13(4), 433-442
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Rogers, 2011). In response to environmental factors in
stress conditions, the production of T-cell lymphocytes
increases (R. Liburdy, Sloma, Sokolic, & Yaswen, 1993;
Liburdy, 1992; Poiesz et al., 1980). The number of lym-
phocytes is 70% in apes and 30% in human blood. Envi-
ronmental factors and stressors can increase white blood
cells (WBC) or leukocytes. The abnormal increase in
WBC counts may cause immune deficiency, cognitive
impairment, infectious diseases, bone marrow failure,
and leukemia (Monti et al., 1991). Several studies have
shown that the EMFs generated from the simulated high
voltage towers reduce the area of the hippocampus and
the amygdala in Rhesus monkeys (Duan et al., 2014;
Elahe Tekieh et al., 2018). Therefore, this study aimed
to investigate the effect of high-frequency EMFs from
simulated high-voltage electric towers on cognitive, ana-
tomical, biological, biochemical, and hormonal changes
in male Rhesus macaque monkeys.

2. Materials and Methods
Animals

Two Rhesus monkeys (Macaca mulatta) aged 4-5 years
with an average weight of 4 kg were recruited. All ethical
standards regarding animal confinement, transport, loca-
tion, and maintenance were observed under the interna-
tional laws and regulations (IR. BUMS.REC.1394.112).

Experimentation protocol and simulation of high-
frequency electromagnetic fields (EMFs)

First, pretests were conducted on study subjects.
Of the two selected monkeys, one subject was irradi-
ated by 3 kV/m high-voltage EMF, 4h per day for 30
days (Aliyari, Hosseinian, Sahraei, & Menhaj, 2019;
Kazemi et al., 2018, 2018b), and one subject was
maintained in a non-irradiated environment and tested
without irradiation (Aliyari, Hosseinian, Sahraei, &
Menhaj, 2019; Kazemi et al., 2018, 2018b),. The mon-
keys were kept in Teflon cages which, in addition to
having special conditions for keeping the animal, such
as strength, portability, and washability, had special
properties to conduct scientific experiments (with the
highest transfer properties and lowest resistance) (H.
Aliyari et al., 2019; Kazemi et al., 2018). High voltage
EMF (3 kV/m) was produced and simulated by a team
of experts at Amir Kabir University, Tehran City, Iran.
Two metal plates (2%2m) were placed in the upper part
and one in the lower part of the cage at a 2 m distance,
and a 6 kV EMF was released to produce a uniform
EMF of 3 kV inside the cage (1x1x1m) (H Aliyari et
al., 2018; Kazemi et al., 2018a; Tekieh et al., 2017).

July, August 2022 Volume 13, Number 4

Behavioral tests

In this study, the monkeys were vaccinated against
tetanus, pertussis, diphtheria, and polio before enter-
ing the laboratory. After entering the laboratory, it took
three months to adapt to the environment and adapt to
the researchers. After this period, two perfectly healthy
monkeys were included in the study. The monkey that
was subjected to high-pressure surges was the freshest,
smartest, and most active monkey in the laboratory. For
this purpose, all observable behavior in subjects, such as
sleeping patterns, sedentary and natural appetite, drowsi-
ness, and depression were observed and recorded before,
during, and after intervention by video cameras (Hamed
Aliyari, 2018; Aliyari, Sahraei, Erfani, et al.; Aliyari,
Sahraei, Erfani, Mohammadi, Kazemi, Daliri, Minaei-
Bidgoli, et al., 2020; Aliyaria et al., 2019).

Biological test

Biological tests were performed on the irradiated
and control subjects before and after the intervention
and during the recovery period, and the obtained data
were analyzed. According to the experimental proto-
col, a fasting period of 15h was required for the mon-
keys. For biological analysis, a total of 10 cc of blood
was taken in three stages of pre-, post-irradiated, and
recovery from the femoral artery of the animals, of
which 5 cc was used to evaluate changes in adrena-
line levels using the primate custom positive selection
kit (MyBioSource, USA) at three stages. Another 5 cc
of blood samples were used to measure fasting blood
sugar, WBC counts, and red blood cell (RBC) count
in three stages (H Aliyari, 2018; Hamed Aliyari, Seyed
Hossein Hosseinian, et al., 2018; Hamed Aliyari, Heday-
at Sahraei, Mohammad Reza Daliri, 2018; Kazemi et al.,
2018a; Elahe Tekieh et al., 2018).

The anatomical alternation of the profunda femoris
artery (PFA) was measured by MRI images and digital
imaging and communications in medicine (DICOM)
LiteBox files before and after the intervention (Hamed
Aliyari, 2018; Servien, Viskontas, Giuffre, Coolican,
& Parker, 2008).

Recovery phase

Both two selected monkeys, one subject exposed to ir-
radiation and one subject maintained in a non-irradiated
environment, stayed in the same previous place and
situation but both were without irradiation for up to one
month (H Aliyari et al., 2019).

Aliyari, H., et al. (2022). Effect of Electrical Fields on Cognitive, Biological, and Anatomical Changes. BCN, 13(4), 433-442
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The serum adrenaline levels were shown to elevate after irradiation. The adrenaline levels during the recovery phase declined

to the pre-irradiation phase.

3. Results

The behavioral results of the study showed that in the
tested monkey exposed to the electric field of the simu-
lated high-pressure rig, the behavioral-cognitive indices
change over time. From the first day to the 30" day of the
waving, cognitive changes were visible to the naked eye
(recording behavior by camcorders) Our observations
of monkeys under a high-pressure electric field showed
states of impatience, lethargy, anorexia, sleep distur-
bance, inactivity, and state of depression.

Behavioral tests investigated observable cognitive
changes in the study subjects, including drowsiness,
loss of appetite, sleep deprivation, fatigue, inactivity,
and depression (recorded by video cameras). Behav-
ioral results showed an increasing trend in the men-
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tioned criteria during thirty days of irradiation. The
behavioral analysis was performed one month before,
during, and after irradiation (recovery phase). Behav-
ioral tests were also performed on the control animal at
three stages without irradiation, and no difference was
observed in the control monkey.

The serum adrenaline levels were shown to elevate
after high-frequency EMFs irradiation compared to the
control monkeys. In addition, the adrenaline levels de-
clined during the recovery phase to the pre-irradiation
phase. No difference was observed in the three phases in
the control monkeys (Figure 1).

The fast blood glucose levels were shown to increase
after high-frequency EMFs irradiation compared to the
control monkeys. Also, the blood glucose levels declined
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Figure 2. Fast blood sugar levels (pre-test, post-test, recovery)

post recovery
110 100
100 100

The increasing trend of fast blood glucose levels after irradiation. The fast blood glucose levels during the recovery phase were

declining to the pre-irradiation phase
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Figure 3. White Blood Cells (WBC) counts (pre-test, post-test, recovery)

The increasing trend of WBC counts after irradiation. The WBC counts during the recovery phase declined to the pre-irradiation phase.

during the recovery phase to the pre-irradiation phase.
No difference was observed in the three phases in the
control monkeys (Figure 2).

The WBC counts showed an increasing trend after
high-frequency EMF irradiation compared to the control
monkey (Figure 3).

The RBC counts were shown to decrease after high-
frequency EMFs irradiation compared to the control
monkeys. Besides, the RBC counts increased during
the recovery phase to the pre-irradiation phase. No dif-
ference was observed in the three phases in the control
monkeys (Figure 4).

The PFA decreased after irradiation in the experimen-
tal monkey compared to the control monkeys. Also, the
PFA during the recovery phase increased to the pre-irra-

diation phase. No anatomical difference was observed in
the control monkey (Figures 5).

4. Discussion

Today, industrialization has remade a major part of
people’s life. Rapidly growing industrialized cities in-
crease the growth of power lines and the proximity of
overhead electric towers to residential and occupational
places increases the risk of EMFs harm as a global public
concern. According to the literature, the EMFs generated
by high-pressure electric towers are a serious threat to
the environment of animals and humans. This destruc-
tive environmental factor adversely affects health and
lifestyle and causes cognitive and behavioral changes in
animals and humans (Aliyari et al., 2015; Hamed Aliyari,
Hedayat Sahraei, Mohammad Reza Daliri, Beh Minaei-
Bidgoli, et al., 2018; Kazemi et al., 2018; Liburdy et al.,
1993; Monti et al., 1991).
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Figure 4. Red Blood Cell (RBC) counts (pre-test, post-test, recovery)

The RBC counts were shown to decrease after irradiation. The RBC counts during the recovery phase elevated to the pre-irradiation phase.
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Figure 5. Pre-frontal Area (PFA)
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The pre-frontal area was shown to decrease after irradiation. The pre-frontal area during the recovery phase elevated to the

pre-irradiation phase

Based on our results, the cognitive and behavioral ele-
ments were different after exposure to EMFs from simu-
lated high-pressure towers in the irradiated subjects. Be-
havioral analysis of experimental and control monkeys
revealed that homogeneous behavioral indices, such as
refreshment, sedentary, and natural appetite were ob-
served in control monkeys, whereas experimental mon-
keys showed drowsiness, loss of appetite, sleep depri-
vation, fatigue, and depression after EMFs irradiation.
These behavioral and cognitive changes in the tested
monkey showed an increasing trend from the first day
to the last day of the waving. On the other hand, from
day 30 onwards, with the interruption of the waving,
cognitive and behavioral changes returned to the ini-
tial state before the waving. It indicates the reversible
effects of the fields caused by high-pressure rigs. Ac-
cording to research, people who live near high-pressure
towers develop cognitive impairments (Aliyari, Hossei-
nian, Menhaj, & Sahraei, 2019). The results of this study
showed that exposure to high-frequency EMFs reduced
melatonin secretion leading to sleep deprivation and im-
mune deficiency in male Rhesus monkeys. sleep depri-
vation and immune deficiency are major contributors to
depression (Burke, Davis, Otte, & Mohr, 2005; Hickie
& Rogers, 2011; Thibodeau, Jorgensen, & Kim, 2006).
Besides, high-frequency EMFs have been shown to re-
duce gene expression of the NMDA receptor and sub-
sequently reduce plasma sodium and potassium levels.
Sodium and potassium are the most important biologi-
cal ions that cause irritability of the neurons and trans-
missions of nerve impulses. It is fundamental to note
that sodium, potassium, and the NMDA receptor gene

are crucial elements in learning and memory processes
(Basar, 2016; Clark & Mayer, 2016; De Zeeuw & Ten
Brinke, 2015; Devesa, Lema, et al., 2016; Gruart, Leal-
Campanario, Lopez-Ramos, & Delgado-Garcia, 2015).
Exposure to extremely low-frequency EMFs (ELF-EMF
12Hz) has been shown to increase melatonin secretion.
The metallothionein-1 (MT1) (or MellA) and metallo-
thionein-2 (MT2) (or MellB) are two major receptors
of melatonin which areg protein-coupled receptors
(GPCR). When receptors of melatonin bind to melatonin,
the protein kinase A (PKA) or Protein kinase C (PKC)
enzymes are activated (Kazemi et al., 2018a; Elahe
Tekieh et al., 2018). Also, ELF-EMFs at a frequency of
12 Hz increase gene expression of N-methyl D-aspartate
(NMDA), and subsequently improve visual memory of
male Rhesus monkeys. The ELF EMFs stimulate gluta-
mate on NMDA receptors and inhibits magnesium from
the NMDA membrane receptor, resulting in more sodi-
um outside and more potassium inside the cell (Kazemi
et al., 2018a; Lau & Zukin, 2007; Salunke, Umathe, &
Chavan, 2014). The highest density of the NMDA re-
ceptor gene is found in the hippocampus, amygdala, and
prefrontal cortex in the central nervous system which
plays a vital role in learning and memory processes (H
Aliyari et al., 2018; Aliyari et al., 2015; Hamed Aliyari,
Hedayat Sahraei, Mohammad Reza Daliri, Beh Minaei-
Bidgoli, et al., 2018; Basar, 2016; Devesa, Lema, et al.,
2016; Elahe Tekieh et al., 2018).

The findings of the current study also reveal that the
plasma concentration of adrenaline increased after high-
frequency EMF irradiation in the experimental mon-
keys. Adrenaline is a catecholamine secreted from the
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central part of the adrenal gland, and when cortisol levels
are low, adrenaline is secreted in response to anxiety and
helps to chill and cope with tragedies. Increased adrena-
line levels among study subjects may be due to impaired
behaviors in this study. The activity of the adrenaline
hormone is dependent ong protein-coupled receptors
(GPCR), and the activity of adenylate cyclase and in-
creased cyclic adenosine monophosphate (cAMP) as a
secondary messenger activates adrenaline (McGaugh &
Roozendaal, 2002; Miao, Janig, & Levine, 2000).

Hormones are chemicals released to develop and en-
hance cognitive capabilities, and any stimulus, environ-
mental factor, or behavioral and cognitive impairments
influence their secretion. Evidence shows that stress
coping strategies in male Rhesus monkeys are different,
and the cortisol and adrenaline secretion varies depend-
ing on the personal characteristics of the animals (Ali-
yari et al., 2015; Devesa, Almengld, & Devesa, 2016;
Tekich et al., 2017). Biochemical studies have shown
that blood glucose increased after exposure to simulat-
ed high-frequency EMFs. Adrenaline (epinephrine) is
shown to elevate blood glucose which is consistent with
the findings of this study. Moreover, results from hema-
tological studies indicated a reduction in RBC counts
among irradiated monkeys after exposure to high-fre-
quency EMFs. Reduced RBC counts (anemia) are as-
sociated with drowsiness, fatigue, immune deficiency,
and depression in irradiated animals, which is consistent
with the results of behavioral tests in subjects exposed
to high-frequency EMFs radiation.

Previous studies have shown that exposure to high-
voltage electric fields is associated with sleep and
depression in male Rhesus monkeys (Hamed Aliyari,
2018; Hickie & Rogers, 2011). Results from hemato-
logical studies also showed an increase in the WBC
counts after irradiation. Increased WBC counts as an
infectious agent may impair normal immune function.
The results from behavioral tests indicate a weakened
immune system, drowsiness, and inactivity amongst
subjects exposed to simulated high-frequency EMFs,
which can be attributed to the immune deficiency of
the male Rhesus monkey.

The anatomical assessment by MRI is a common and
non-invasive technique used by neurologists to exam-
ine neurological disorders, such as Alzheimer’s disease.
Cerebral atrophy in MRI of the hippocampus indicates
the presence of Alzheimer’s disease. According to the
results from anthropometric measurements of PFA by
MRI via DICOM LiteBox, the irradiated subject showed
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a decreasing trend in PFA after the irradiation compared
to the control monkeys (Servien et al., 2008).

The frontal lobes are involved in behavior and person-
ality. The smallest anatomical changes in the PFA can
rapidly alter behavior and personality and cause behav-
ioral and cognitive impairments. The frontal lobe is the
vital part of the brain that plays a major role in cogni-
tion and behavior. Disruption in it disrupts natural be-
haviors and cognitive indicators (Kazemi et al., 2018a).
Previous studies have shown that high-frequency EMFs
can cause anatomical changes in the hippocampus and
amygdale MRI of male Rhesus monkeys (Laakso et al.,
1995; Soininen et al., 1994). Kazemi et al. argued that
no changes were observed in hippocampus MRI of male
Rhesus monkeys after exposure to low-frequency EMFs
at a frequency of 12 Hz (Kazemi et al., 2018a).

It is essential to note that the recovery phase is a period
in which the subject is recovered to the pre-irradiation
level. Although the effect of high-frequency EMFs is
temporary, the subject was irradiated 4h a day for four
months. Besides, people living near high-voltage power
lines are constantly exposed to high-frequency EMFs.
Thus, further research is required to precisely examine
the various pathological conditions.

5. Conclusion

The findings of the present study showed that the ob-
servable behavioral disorders, such as fatigue, anorexia,
sleep deprivation, and depression in the experimental
subject exposed to the electric field from simulated high-
pressure towers were consistent with the results of other
tests. The increase in adrenalin concentration increases
glucose levels. Increased WBC counts cause immune
deficiency. Decreased RBC counts lead to anemia, fa-
tigue, and drowsiness in the experimental monkeys. All
matched the monkey’s behavior. It can be concluded that
the EMFs from high-pressure electric towers are a seri-
ous hazard to cognitive abilities and can lead to mental
disorders in humans and animals.
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