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Abstract

The Zika virus was given thisnamebecause it was
first isolated in the Zika forests in Uganda. The
Zika virus is a type of virus with the Flavivirus
genome belonging to the family Falanridae. This
virus has an icosohedral structure, enveloped
and positive-polarity single-stranded RNA. The
primary vector for the infection is mosquitoes. If
itis a tropical region, Aedes is carried by aegypti
mosquitoes; in temperate regions, it can also be
carried by the Aedes albopictus mosquito. Apart
from mosquito bites, it can also be transmitted
from person to person, from mother to fetus,
sexually, by blood transfusion and in cases of
exposure in laboratory environment. The first
major outbreak occurred in 2007 on the island
of Yap in the southern Pacific Ocean, and during
the study of cases it was confused with other
viral diseases in diagnosing the Zika virus.
Therefore, clinical manifestations need to be
carefully determined. Looking at the clinical
symptoms of Zika virus, it is fever, headache,
retro-orbital pain, joint pain, chronic fatigue,
weakness, myalgia, anorexia, rash, edema.

The Zika virus has also been associated with
neurological complications and has been shown
to trigger Guillain-Barré Syndrome.

Guillain-Barré Syndrome is an acute inflammatory
polyneuropathy that can be seen at all ages.
Those who know the most about its clinical
manifestations are  symmetrical muscle
weakness and loss of deep tendon reflexes. If
respiratory failure and autonomic involvement
occur, it can be fatal for patients. Guillain-Barré
Syndrome is a treatable disease. With advanced
treatment methods, a complete recovery can
be seen in patients. Due to the fact that it has
a progressive clinic, the recovery process
for patients in early diagnosis can be fast and
positive, and according to the studies conducted,
there is a relationship between Zika. Today,
with the appearance of Aedes mosquitoes,
which affect the transmission of the Zika virus,
it is necessary to pay attention to infection
and neurological effects. In this review, the
relationship between Zika virus and Guillain-

Barré Syndrome is tried to be explained..
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Introduction

Viruses; are nucleoprotein molecules that can
infect living cells up to many microorganisms in
animals, plants, bacteria, archaea and multiply
using enzymes inside the host cell. Viruses and
living cells have common components, such as
DNA or RNA and proteins. The vast majority
of viruses have RNA genomes. But; viruses
are formed as a result of the self-construction
of their organic molecules. Therefore, they are
not considered alive. They differ from other
pathogens in terms of these characteristics.
Unlike other pathogens, they do not have any
metabolic activities. However, viruses have
the ability to mutate to form new races [1].
As a result of all these, the origin of viruses
has been discussed and many different views
have been put forward. A few of the views put
forward are as follows: The origin of viruses
is multicellular organisms and over time they
have passed into parasitic form and lost all their
organelles. Another opinion is; viruses are pre-
celled living in a free state; these forms begin
to live as parasites in multicellular organisms.
Another opinion is; viruses are descended
from neither pre-celled nor multicellular
organisms. According to the last view, viruses
are formed from the hereditary materials of
other organisms. As a result of these thoughts,
the origin of viruses has not been clarified [2].
Regardless of the origin of viruses, many studies
have begun to be carried out on the effects of
microorganisms as the damage they have done
to living things increases. Thus, studies have
been started to identify, name and classify the
viruses that cause disease in living things in
accordance with certain criteria. In the studies
being developed by the International Virus
Taxonomy Committee, a general taxonomic
structure has been established according to
the characteristics of viruses [3]. Thus, he
contributed to the investigation of the Zika
virus, which causes many neurological diseases
and epidemics from past to present.
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Zika virus (ZIKYV)

The Zika Virus (ZIKV) is a virus in the
flavivirus genus from the family flaviviridae.
It is a single-stranded ribonucleic acid (RNA)
with a diameter of approximately 50 nm, with
an icosahedral capsid structure, and a positive
polarity and a virus variety of approximately 11-
12 kilobases (kb) in size [4,5]. Flaviviruses are
a member of the arbovirus family. Arboviruses
are a term used to describe the various virus
families carried by arthropods, and arthropods
are known as viruses that can be transmitted
from animals to humans [6].

Epidemiology

The Zika virus was first identified in 1947 by
Dick et al., who first studied yellow fever, by
inoculating serum samples taken from one of
the observation monkeys of the Asian species
Rhesus Macaques (Macaca Mulatta) into the
mouse brain and then obtaining a filterable virus
(ZikaV 766 strain) in the mouse. Thus it got its
name from the Ugandan forest from which it was
isolated [7,8]. In 1948, Dick et al. succeeded in
isolating the virus from mosquitoes of the species
aedes africanus and found antibody positivity in
the Entebbe region of Uganda [7]. MacNamara
detected antibody positivity in the Laro region
and Kontagora region of Nigeria [9]. Smithburn
et al. showed in 1952 that the Zika virus can also
infect humans by demonstrating neutralizing
antibodies [10]. In 1954, the virus was detected
in a 10-year-old girl in the Western Nigeria
region [11]. In 1958, two different types of Zika
virus infection were observed from mosquitoes
of the genus aedes africanus [12]. Reagan et al.
published electron microscope images in 1955
in infected erythrocytes of albino-type mice
of the Zika virus [13]. Boorman et al. proved
in 1956 that the Zika virus can be transmitted
to a. aegypti species other than a. africanus
and to cause major outbreaks [14]. In 1964, a
researcher observed some symptoms occurring
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in certain parts of his body during his studies on
the existence of new Zika species [15]. In 1969,
infection was observed in a person outside
Africa for the first time. The Zika virus has been
isolated from a.aegypti mosquitoes in Malaysia
and has been detected in Indonesia [16,17].

Regional surveys conducted between 1960 and
1980 show that the Zika virus continues to exist
in mosquitoes and rhesus monkeys in countries
neighboring the equatorial region of Africa.
Zika virus has been found in about 20 species
of mosquitoes. Human cases have also been
identified, albeit rarely, mostly by serological
studies [18-20].

Today, the first significant outbreak of the
Zika virus emerged in 2007 on the Yap islands
of Micronesia. According to the data of this
epidemic, 70% of people have been infected
and more than 5000 of the population has
been infected [21]. As time progressed, the
Zika virus continued to spread rapidly to other
regions. It was spotted on Chile’s Easter Island
in the western hemisphere in February 2014.
Later, in May 2015, Zika virus infection was
also observed in the Brazilian country [22]. In
2016, Zika virus infection was detected in many
states of the United States by being transmitted
by different means [23,24].

In our country, due to the visit to South America
caused by increasing international trade and
travel, diseases caused by Zika virus infection
began to spread in October 2017 [25].

Ways of transmission

Zika virus infection can be transmitted to
humans in many ways. These paths are as
follows [24,26]:

* Infected mosquito bite
» Transplacental
* Sexually transmitted

» Transfusion of blood and blood products
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* Organ transplantation

» Laboratory exposure

The primary route of transmission , vectors of
which are mosquitoes, and the transmission of
infection through mosquito bites is achieved.
The Zika virus is carried by Aedes aegypti
mosquitoes that live in tropical regions.
However, it can also be carried by the Aedes
albopictus mosquito, which lives in temperate
regions. In addition, Zika virus RNA can be
detected in blood, urine, semen, saliva, female
genital secretions, cerebrospinal fluid (CSF),

amniotic fluid and breast milk [27-29].
Clinical symptoms

The symptoms of Zika virus infection are fever,
headache, chronic fatigue, joint pain, itching
that spreads to the hands and arms starting
from the face of the skin, edema, anorexia and
conjunctivitis (eye inflammation). Among these
symptoms, conjunctivity is most common;
Symptoms of headache and weakness are
observed minimally [30-32].

The period of Zika virus infection from the
onset of clinical manifestations after infecting
an individual with a mosquito tool is from 2 to
14 days. The infection is usually mild and lasts
between 2-7 days. While 20% of people infected
with the Zika virus get sick, other infected
individuals pass the infection in a mild form
without showing signs of the disease or carrier.
Therefore, case fatality rates are low [31-33].
But the Zika virus has a neurotropic character.
This has been proven by conducting studies in
both in vivo and in vitro environments [34]. For
this reason, Zika virus has also been associated
with neurological complications [35]. These
complications are listed as follows:

* QGuillain-Barré syndrome
* Encephalitis

* Transverse myelitis
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* Encephalomyelitis
* Meningoencephalitis

* Chronic inflammatory demyelinating
polyneuropathy

e Cerebral ischemia

* Neuropsychiatric and cognitive
Symptoms

There has been an unexpected increase in
cases of Guillain-Barré syndrome in countries
affected by Zika virus infection. The most
plausible explanation for the available data from
outbreaks of Zika virus infection and Guillain-
Barré syndrome is that Zika virus infection is a
trigger of Guillain-Barré syndrome.

Guillain-Barré Syndrome (GBS)

Guillain-Barré Syndrome (GBS) is a disease
first described by French biologists in 1916.
Guillain-Barré syndrome is an autoimmune
disease characterized by rapidly progressive
symmetrical muscle weakness and loss of
deep tendon reflexes, with the body’s immune
system attacking part of the peripheral nervous
systems. Guillain-Barré syndrome can affect the
nerves that control muscle movement, as well
as the nerves that transmit pain, temperature,
and tactile sensations. This can lead to muscle
weakness and loss of sensation in the legs or
arms. The progression of these symptoms is less
than 1 month [36].

Guillain-Barré Syndrome can occur at all ages
and is not an inherited disorder [37]. Therefore,
it is a disease that can be treated. If advanced
medical support and treatment methods are
applied, a complete recovery can be observed.
Guillain-Barré  Syndrome usually occurs
as a result of a bacterial or viral infection.
Campylobacter jejuni and Helicobacter
pylori bacteria in the gastrointestinal tract
and Mycoplasma pneumoniae bacteria in the
respiratory tract are common agents. In viral

infections, the Zika virus affects Guiallain-
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Barré¢ Syndrome. It can rarely be seen after
vaccination. However, it has been accepted that
the main underlying cause of the symptoms is
autoimmune. Antibodies against neurons cause
damage to the myelin sheaths surrounding
the nerves (demyelination) or axonal damage
[36,38].

divided into
four main subgroups according to clinical,

Guillain-Barré  Syndrome is

pathological and electrophysiological features.
The subgroups are as follows:

Acute
polyradiculoneuropathy (AIDP)

inflammatory demyelinating

Guillain-Barré Syndrome is the most well-
known form. 90% of cases are in this group.
It is often a matter of you being preceded
by an infection or a triggering condition.
The symptoms of the acute inflammatory
demyelinating polyradiculoneuropathy (AIDP)
form are usually symmetrical and progress can
continue for up to 4 weeks, starting from the
lower extremities. The first week of progression
is rapid, and the cranial nerves are often
involved. The initial symptoms are usually
numbness (paresthesia) and pain. It is seen
in 70-80% of clinical symptoms. Especially
in the fingertips, symmetrical sensory loss
is observed. Most often the patella reflex
disappears. Autonomic findings can be counted
as blood pressure irregularity, arrhythmias,
tachycardia, urinary retention, urinary and
stool incontinence, constipation, abdominal
distention. Electromyography (EMG) shows
motor and sensory demyelination. As a result of
the follow-up, the complete recovery rate of the
patient is between 75-95% [39-41].

Acute motor axonal neuropathy (AMAN)

Bacterial gastroenteritis causative agent,
enteritis caused by C. jejuni, is the most
common cause of Guillain-Barré Syndrome of

the AMAN type worldwide. This form is also
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most commonly affected by children and young
adults. In the AMAN form, Guillain-Barré
Syndrome has been shown to be associated with
the HS:19 and HS:41 strains of C. jejuni. These
strains have often been found to be associated
with the development of anti-GM1 and anti-
GDla autoantibodies. In acute motor axonal
neuropathy, there are other gangliosides that
develop the autoantibody. These are as follows:
GM1b, GDI1b, GalNAc-GDla, GD1a/GD1b.
In the early period of AMAN form, motor
axonal degeneration with severe respiratory
involvement is observed and the healing process
is rapid [39-41].

Acute motor sensory axonal neuropathy
(AMSAN)

Acute motor sensory axonal neuropathy
(AMSAN) is a rare form usually seen in adults.
As with the AMAN type of Guillain-Barré
Syndrome, C. Jejuni also affects the AMSAN
type. It shows a rapid and classic clinical
course.. Respiratory insufficiency may develop
in the early period. Involvement of cranial and
autonomic nerves is also a common condition.
Electromyelography (EMG) shows axonal
degeneration of both motor and sensory nerves.
The patient’s recovery process can take up to a

year [39-41].
Miller-Fisher Syndrome (MFS)

It is the most common variant of Guillain-
Barré Syndrome and accounts for 5% of all
cases. The average age of occurrence of this
variant is 40 years. Miller-Fisher Syndrome
usually has an upper respiratory tract infection
and sometimes C. jejuni enteritis. The C.
jejuni strain seen in Guillain-Barré Syndrome
is often HS:2 and HS:4. In all cases, ataxia,
ophthalmoplegia and areflexia are observed.
Anti-GQ1b type autoantibodies have been
detected. In electromyelography (EMG), motor
demyelination and axonal sensory involvement
occur. The recovery process of patients who
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have had this variant occurs as a slow and
complete recovery within weeks or months [39-
41].

Acute autonomic neuropathy

It is a subtype of Guillain-Barré Syndrome in
which there are disorders of the sympathetic and
parasympathetic systems. While this variant can
occur at all ages, it is more common in women
than in men. Symptoms in acute autonomic
neuropathy are upper respiratory tract infection
or enteritis. However, no specific factor has
been identified. Herpes simplex virus, Herpes
Rubella,
are the causative agents of the disease. Acute

zoster, infectious mononucleosis
autonomic neuropathy also includes autonomic

findings such as orthostatic hypotension,
hypertension, tachycardia, arrhythmia, pupillary
retention, diarrhea,

abnormalities, urinary

constipation, tears and saliva reduction [39-41].

Pathogenesis of Guillain-Barré
Syndrome

In Guillain-Barré Syndrome, the damage to
nerve cells is caused by the direct effect of the
infection or by interaction with T cells triggered
by immunological mediators. As a result, it is
mediated by autoantibodies produced by B cells.
Patients with Guillain-Barré syndrome had a
very high percentage (60%) of antiganglioside
antibodies in their blood. These gangliosides
are found in peripheral nerve membranes and
are involved in maintaining membrane integrity.
Autoantibodies that cross the blood-nerve
barrier cause inflammatory and cell infiltration
in these areas. As aresult of infiltration, it causes
demyelinization and axonal damage to the
anterior and posterior roots, proximal and distal
nerve trunks, terminal branches, cranial nerves,
sympathetic chain and ganglia. Infectious
agents such as Zika virus (ZIKV), Ebstein-
Barr virus (EBV), Cytomegalovirus (CMV),
Mycoplasmapneumonia and Campylobacter
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jejuni, surgical intervention, childbirth cause the
formation of these antibodies [37,40]. In GBS
forms with axonal involvement and in MFS,
antibodies against antigens above infectious
agents cross-react with gangliosides in the axons
of nerve cells; with the disruption of the axonal
sodium channels, slowing or loss of transmission
is observed [41,42]. This condition causes them
to produce autoantibodies against ganglosids of
sub-variants of Guillain-Barré syndrome. Thus,
they accelerate the healing process of patients.

Clinical symptoms

Guillain-Barré Syndrome has a clinical picture
with signs such as muscle weakness, paralysis
and deep tendon reflexes (DTR) that occur
symmetrically. This infection begins with
symptoms such as numbness, loss of reflexes,
drowsiness, tingling and weakness in the
nervous system; The disease progresses rapidly
within the first two weeks. If the central nervous
system (CNS), where the brain and spinal
cord are located, is not affected, the clinical
manifestations of the patients are different
[43-45]. The clinical findings observed in the
patients are as follows:

* Tingling, needle-like stinging and
numbness sensation in the hands, arms,
wrists and fingers on both sides.

* Tingling, needle-like stinging and
numbness in the ankles and fingers.

* Low or high blood pressure.

» Disorder in the sensory centers

*  Weakness in walking and inability to
climb stairs

 Difficulty breathing

» Difficulty swallowing

* Incontinence

* Heart rthythm disturbance

* Speech impairment

In Guillain-Barré Syndrome disease, respiratory
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failure is observed more in adults with head and
back pain; Children also have fewer of these
symptoms. Children also have more autonomic
such as headache,

symptoms vomiting,

meningitis and encephalopathy [45].

Zika Virus With Guillain-Barré Syndrome
(ZIKV)

Zika virus is a virus belonging to the flavivirus
family; It is an infection carried by Aedes
mosquitoes. When a systematic examination of
Zika virus infection was conducted, it was found
to be the trigger of Guillain-Barré Syndrome.
The association of the Zika virus with Guillain-
Barré Syndrome was first documented with the
spread of the Zika virus infection that occurred
in French Polynesia in 2014. Approximately
25 days after the patients showed clinical
symptoms, ZIKV IgM, IgG and PRNT tests were
applied in the serum and antibody positivity was
demonstrated. According to the results of these
tests, a complicated Zika virus was detected
with facial paralysis, encephalitis, myelitis and
paresthesia, which are the clinical symptoms of
Guillain-Barré syndrome disease [30,46,47]. In
addition to the neurological complications of
the Zika virus, it has been determined that it has
effects such as low birth weight, craniofacial
abnormalities and eye abnormalities on the
fetus in pregnant women infected with it, and as
a result of the findings, it has been proven that
the virus provides trasnplacental transmission
[48,49].

The relationship between the Zika virus
and Guillain-Barré Syndrome has also been
observed in outbreaks in other countries.
Several countries, including Brazil, Colombia,
El Salvador, Suriname, and Venezuela, have
reported an unusual increase above the baseline
of Guillain-Barré Syndrome, which has come
to terms with the Zika virus outbreak. These
observations, along with the findings of a recent

case-control study from the French Polynesia
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outbreak, support the role of Zika virus infection
as a triggering event for GBS. However, other
infectious diseases common in the Americas
and the Caribbean are known to be associated
with Guillain-Barré Syndrome [47].

Conclusion

The Zika virus emerged from the first ZIKV
outbreak in the state of Yap, and began to show
the potential for the emergence of ZIKV. In the
second outbreak in French Polynesia, serious
neurological diseases were observed for the
first time and neurological diseases began

ISSN 2563-9218

to be associated with the Zika virus. One of
the neurological diseases is Guillain-Barré
Syndrome. It began to spread from French
Polynesia to all regions from the Pacific and
continued to spread rapidly to several continents
[50]. The number of cases gradually increased
and when the symptoms were examined, it
was revealed that it triggered Guillain-Barré
Syndrome. However, the physiopathological
mechanisms underlying the Zika virus and
Guillain-Barré Syndrome are not yet known
[51]. Zika virus infection has shown that it can
become a serious global public health in the
future.
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