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Abstract: The article provides literature data on the incidence of symptomatic epilepsy in
various types of chronic herpetic neuroinfection. It also provides data from our own studies
of patients with symptomatic epilepsy comorbid with chronic herpesvirus infection. It was
revealed that in patients with symptomatic epilepsy prone to pharmacoresistance, the titers of
immunoglobulins G of the Herpes and cytomegalovirus viruses exceed the norm by more
than 5 times.
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Introduction

Herpesvirus infections (HVI) are an important medical and social problem. According
to WHO, up to 90% of the world's population are infected with viruses of the herpes family,
and mortality due to herpes viruses ranks second after influenza [1]. Herpetic encephalitis
(HE) is the most common CNS infection in Europe and North America. The specific gravity
of GE in the structure of viral encephalitis is about 20%. In Russia, about 20 million people
suffer from various forms of BBVI [2, 3]. Human herpesvirus infections (HVI1) are a group
of anthroponous infections characterized by a chronic recurrent course and lifelong
persistence of pathogens in the body [4, 5, 6]. At the present stage, 8 antigenic BBVI
serotypes are known: herpes simplex viruses type 1 and 2 (HSV type 1 and HSV type 2),
chickenpox - herpes zoster, cytomegalovirus (CMV), Epstein-Barr virus ( EBV), human
herpes viruses of the 6th, 7th and 8th types (HHV type 6, HHV type 7 and HHV type 8) [7].

680
http://annalsofrscb.ro


http://annalsofrscb.ro/

Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 1, 2021, Pages. 680 - 691
Received 15 December 2020; Accepted 05 January 2021.

CNS damage with symptomatic epilepsy of various types of herpesviruses
Herpes simplex viruses type 1 and 2

In the presence of HSV-1 infection, the prognosis for life and health is more favorable
than with HSV-2. HSV-1 infection usually manifests itself as a localized form of neonatal
herpes, and HSV-2 often causes the development of disseminated form of infection and
herpetic encephalitis. Herpetic damage to the central nervous system poses the greatest threat
to the health of patients with a mortality rate of up to 20% and a frequency of disability - up
to 50% of patients. Clinically, herpetic encephalitis (HE) is characterized by four main
syndromes: syndrome of impaired consciousness; hyperthermic syndrome; convulsive
syndrome; focal disorder syndrome.

With HE, focal neurological symptoms develop in the form of hemiparesis, and
tetraparesis can also be observed. The oculomotor and bulbar nerves may be affected,
suggesting brainstem involvement. Paresis of the type of hemiplegia, asymmetry and loss of
reflexes, the appearance of pathological reflexes (more often from the extensor group) are
possible. A feature of GE is persistent convulsive syndrome, which is difficult to stop with
modern anticonvulsant drugs.

Convulsions are more often generalized. Hyperthermic syndrome is also a
characteristic feature of HE; however, sometimes there are so-called “cold” HEs [8].

Chickenpox - is an anthroponous highly contagious viral infection accompanied by a
febrile reaction, moderate symptoms of general intoxication and a characteristic
maculopapular and vesicular rash [9]. Chickenpox is a disease caused by the Varicella Zoster
virus (VZV). It is a large filterable virus (210 to 250 um) that belongs to the alpha
herpesvirus family and causes two different diseases: chickenpox and herpes zoster [9]. The
defeat of the central nervous system in chickenpox is usually difficult. The most common
neurological complication in children with chickenpox is encephalitis, which accounts for
75% among other neurological syndromes, arising from the 4th to 6th days from the
development of the rash and in 76% of cases occurs in children under the age of 7 years. The
disease in 83.6% of cases is characterized by the development of a cerebellar (cerebellar)
form with ataxic disorders and reflex pyramidal disorders, an outcome in recovery in 100%
of cases and much less often (in 16.4% of patients) - a cerebral form of encephalitis with the
development of impaired level of consciousness and seizures, with an outcome in epilepsy in
60% of cases [10, 11, 12].

Cytomegalovirus encephalitis

Latent CMV is often present in the majority of the population, especially in the
elderly. A study in the United States showed that 60% of clinically healthy people were
CMV seropositive. If CMV was found in children in 36% of cases, then after 80 years - in
90%. Usually, CMV clinically manifests itself as an opportunistic infection with a significant
decrease in immunity and most often accompanies AIDS. There is also evidence that CMV
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can be reactivated by stress and aging [13]. CMV has tropism for both neurons and glial cells
[13]. Damage to the nervous system CMV most often manifests itself in the form of one of
three syndromes: encephalitis with or without meningitis and / or ventriculitis;
polyradiculopathy with damage to the lumbosacral roots and multiple mononeuropathy [14].
Cases of CMV of acute widespread myelitis have also been described [15]. To establish the
diagnosis of cytomegalovirus damage to the nervous system, it is necessary to determine the
presence of this virus in the CSF by PCR.

Morphologically, encephalitis in CMV infection is manifested by areas of necrosis,
loss of neurons and periventricular demyelination; the pathological process also involves the
gray matter and ventricular ependyma [16].

We did not find any information that during mono CMV infection of the central
nervous system any convulsive manifestations develop in the literature. There is information
on the detection of symptomatic epilepsy in CMV mixed herpesvirus infection [17].

Epstein-Barr virus- it is the human herpes virus type 4, which is considered the main
culprit in the development of infectious mononucleosis and tumors, in particular Burkitt's
lymphoma, as well as multiple sclerosis (MS) and chronic fatigue syndrome. This is the most
widespread virus on the planet, the carrier reaches 95% of the world's population.

In population studies, the incidence of epilepsy in MS ranges from less than 1 to 7.8%
[18]. According to a meta-analysis of population studies, the incidence of seizure disorders
in MS was 3.09% [19].

Partial epilepsy is expected in MS [20]. Indeed, most studies noted that the most
common type is secondary generalized seizures, often simple or complex partial seizures are
observed [20, 21]. According to the Mayo Clinic, generalized seizures were noted in 68.6%,
simple or complex partial seizures - in 21.6% [22]. However, given the anatomical
variability in the localization of plaques, MS seizures are highly variable. Epilepsia partialis
continua, myoclonic, absence, various reflex and other seizures have been described in MS
(up to 10% of seizures remain unclassified) [23, 24, 25]

HHYV type 6. Studies conducted in Japan have shown that the prevalence of such
forms of HHV type 6 infection is 0.2% of cases among infected patients, in the UK this
figure reached 0.8% and 1.5%, respectively. Children hospitalized with convulsive syndrome
or encephalitis were more likely to have type 6 HHV infection integrated into the human
genome, the rate of which reached 3.3% [26].

In type 6 HHV infection, CNS pathology is accompanied by memory impairment,
fatigue and difficulties in cognitive activity, seizures, and acute limbic encephalitis [27].

Convulsions are a typical clinical manifestation of this infection, and MRI of the brain
in such cases demonstrates the involvement of the median regions of the temporal lobes of
the brain. Evidence has emerged that HHV 6A plays a role in the development of multiple
sclerosis (MS), often acting as an activator of other viruses such as EBV or endogenous
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retroviruses (HERV-W). Currently, much attention in the development of MS is given to the
role of HHV type 6, along with EBV, Chlamydophilla pneumoniae, and human endogenous
retroviruses (HERVSs) [28, 29].

HHYV type 7 and 8.

To date, HHV-7 is classified as a member of the [-herpesvirus subfamily.
Seroepidemiological studies have shown that HHV-7 is widespread. The isolation rate of
HHV-7 in children aged 0-11 months is 0%, 12-23 months - 50%, 24-35 months - 75%, over
36 months - 100% (in contrast to HHV-6, in which seroconversion observed before the age
of 12 months). In the blood of donors, HHV-7 DNA was detected in 97.3% of the examined
individuals, while the carriage of the HHV-7 genome was observed for 53 weeks.

Thus, HHV-7 persists in the host after the primary infection and is most often isolated
from healthy adults. The role of HHV-7 in pathology has not been studied. HHV-7 is
associated with lymphoproliferative diseases, chronic fatigue and immunodeficiency
syndromes [26].

HHV-8 is a herpesvirus associated with Kaposi's sarcoma. The virus is widespread in
the population: more than 25% of the adult population and 90% of HIV-infected have
antibodies to the lytic proteins HHV-8 [26].

There are no data in the available literature on the influence of HHV type 7 and 8 on
the development of symptomatic epilepsy.

Pathogenetic mechanisms of epileptogenesis of herpesvirus neuroinfection

After the primary infection of a child with HHV type 6, several options for the
development of the disease are possible: from the classic Roseola infantum (sudden
exanthema) to the onset of undifferentiated diseases accompanied by a febrile state without a
visible focus of infection, convulsive syndrome and rash.

According to a number of authors, from 13% to 33% of the first episodes of febrile
seizures occur during the manifestation of primary infection with HHV type 6. The trigger of
almost one third of all seizures recorded in children under 2 years of age is HHV type 6,
which indicates the active reproduction of the virus in the central nervous system (CNS)
[30].

It has been shown that certain structures encoded by the HHV type 6 genome are
identical to the antigens of myelin basic protein. Importantly, both the number of T cells and
the titer of antibodies to these amino acid sequences were significantly higher in patients
with MS. In addition, glial cells infected in vitro demonstrated the ability to weaken the
cellular immune response and increase the number of oligodendrocyte markers, which
indicates the possibility of HHV type 6 infection to influence the mechanisms of nerve tissue
repair [26, 31].

There are numerous data on meningitis, encephalitis, encephalomyelitis associated
with herpes infection of the 6th type [32, 33].
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A group of scientists from the National Institute of Neurological Disorders in
Bethesda, USA (Viral Immunology Section, National Institute of Neurological Disorders and
Stroke, NINDS, Bethesda) attempted to find out how the herpes simplex virus type 6 can
enter the brain tissue. The authors, after analyzing samples from the nasal mucosa, found
HHYV type 6 in it in 50% of cases.

In further experiments, the authors found that glial cells accompanying the olfactory
tract from the nasal receptors to the brain are sensitive to this virus and can serve as
conductors for it to penetrate into neuroglial cells: oligodendrocytes, microglia, and
astrocytes - phagocytic macrophage cells of the central nervous system [34].

In general, viruses of the Herpes viridae family have high neurotropic properties; they
aggressively invade the central nervous system through the blood-brain barrier, infect and
subsequently multiply in the neurons of the brain. In human CNS cells, certain viruses
(HSV-1, HSV-2, EBV, VVZ, CMV, HHV-6, HHV-7) can remain latent for a long time after
the initial infection.

This ability of herpes viruses suggests the emergence of latent and indolent
neuroinfections, the primary chronicity of herpesvirus encephalitis with frequent relapses of
the disease in the absence of adequate antiviral and immunomodulatory therapy [35, 36] and
Is one of the causes of neurodegenerative processes in the central nervous system [37, 38].

The immune system tries to fight herpes viruses and mistakenly attacks the brain -
specific antibodies are produced against the proteins of the limbic region, especially
targeting the hippocampus and amygdala, which leads to the triggering of an autoimmune
reaction. Inflammatory cytokines, including interleukin 1B, contribute to damage (neuronal
dysfunction) and gradual death of neurons in the limbic system. Epileptogenesis in chronic
HE is associated with damage to hippocampal neurons. Intrathecal activation of cellular and
humoral immunity is the reason for the persistent course of chronic HE and the development
of resistance to antiviral drugs [39].

When the herpes simplex virus type 6 enters the nerve cell, the level of intracellular
calcium increases. leading to water-electrolyte disturbances in the synaptic tissue, which
results in convulsive syndrome when infected with HHV type 6 [40].

Diagnostic moments of herpetic neuroinfection with symptomatic epilepsy

Brain biopsy, serological study of intrathecal antibodies to viruses of the Herpes
viridae family, and detection of virus DNA in the cerebrospinal fluid [41, 42] undoubtedly
play a leading role in the diagnosis of chronic HE, however, due to invasiveness, their
implementation is available only under stationary conditions. At the same time, PCR
detection of viral DNA in the cerebrospinal fluid in chronic HE associated with mixed
herpesvirus infection can give false negative results [41, 43, 44]. These false responses of
molecular diagnostics of the DNA of herpes viruses in the cerebrospinal fluid can lead to
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errors in the clinical diagnosis and incorrect treatment tactics, as well as to the premature
termination of specific antiviral and immunomodulatory therapy [43, 45].

To confirm the clinical neurological diagnosis of chronic EH with symptomatic
epilepsy on an outpatient basis, neuroradiological studies play an important role: high-field
magnetic resonance imaging (MRI) of the brain with gadolinium contrast, magnetic
resonance spectroscopy [46, 47], electroencephalography (EEG), video EEG monitoring,
study of the titer of antibodies of the early and late immune response to herpes viruses in
blood serum (including antibody avidity), immunological study of the state of T-cell,
humoral, phagocytic immunity, cytokine status [48, 49, 50].

The diagnosis of acute herpes infection caused by HHV type 6 is based on a
combination of clinical data and a set of laboratory methods. One of the most common
immunobiological methods for detecting specific antibodies is the enzyme-linked
immunosorbent assay (ELISA). Its sensitivity is 99%, specificity is 95%. Serodiagnostics
provides retrospective information about the presence of the virus. The disadvantages of
serological tests in the diagnosis of opportunistic infections are: a high frequency of carriage
in healthy people, the presence of IgG antibodies means only a response to the infection, but
does not indicate the activity of the infectious process, the absence of antibodies does not
mean the absence of the pathogen (immunodeficiency causes a decrease in antibody
production), chronic infection does not always accompanied by the detection of IgM
antibodies, do not allow to distinguish between HHV 6A and HHV 6B.

If it is recommended to use the method of polymerase chain reaction (PCR), ELISA
and the reaction of immunofluorescence (RIF) as a screening method, then the method of
detecting herpesvirus antigens in blood cells on sensitive cell cultures is used as a
confirmation method [51, 52].

Treatment of herpes neuroinfection

Long-term latency of herpes viruses in the mediobasal (limbic) regions of the brain
may be the source of the development of symptomatic temporo-lobe mediobasal epilepsy,
resistant to antiepileptic therapy [53].

Therefore, the treatment of especially chronic and recurrent forms of herpes infections
should be complex with the use of antiviral drugs with different chemical structures, inducers
and donors of interferons, and given the presence of changes in immunity, it is advisable to
prescribe immunomodulators. The use of existing vaccines and the emergence of new ones
will help remove the urgency of the problem of recurrence of the disease [52].

Thus, from the above literature review, it can be concluded that herpesvirus infections
are widespread among the population - up to 90%. Herpetic damage to the central nervous
system poses the greatest threat to the health of patients with a mortality rate of up to 20%
and a frequency of disability - up to 50% of patients.
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Among the lesions of the central nervous system, herpetic encephalitis is detected,
corresponding to the classic example of encephalitis. It is characterized by four main
syndromes: syndrome of impaired consciousness;
hyperthermic syndrome; convulsive syndrome; focal disorder syndrome. The following
herpes forks lead to herpesvirus encephalitis: HSV type 2, CMV, EBV, HHV type 6; and
herpesvirus symptomatic epilepsy leads to: HSV type 2, EBV and HHV type 6. However,
HSV type 1 and CMV are often detected in symptomatic epilepsy as a mixed herpesvirus
infection.

Viruses of the Herpes viridae family have high neurotropic properties, they
aggressively invade the central nervous system through the blood-brain barrier and along the
olfactory tracts from nasal receptors, infect and subsequently multiply in the neurons of the
brain. They can remain latent for a long time after the initial infection. This ability of herpes
viruses suggests the emergence of latent and sluggish neuroinfections, the primary chronicity
of herpes-viral encephalitis with frequent relapses of the disease in the absence of adequate
antiviral and immunomodulatory therapy and is one of the causes of neurodegenerative
processes in the central nervous system.

At provoking moments (hypothermia, nervous overstrain, intercurrent infection, etc.),
the immune system triggers autoimmune reactions specifically targeted to the hippocampus,
amygdala and brain myelin with the formation of areas of necrosis from 3 to 5 ml according
to MRI data.

Epileptogenesis in chronic herpesvirus enceflitis is associated with damage to
hippocampal neurons. In nerve cells, the level of intracellular calcium increases, leading to
water-electrolyte disturbances in synapses with the development of convulsive syndrome
during infection, which is the cause of the development of resistance to anticonvulsants.

Output. If patients have symptomatic epilepsy, and especially with its
pharmacoresistance, it is necessary to check the patient for the following types of herpes:
HSV type 2, CMV, EBV, HHV type 6. In the presence of these types of herpes, it is
necessary to carry out adequate antiviral and immunomodulatory therapy.

Below we present the results of our own research.

Recently, it has been shown that viral infection plays a significant role in the
chronicity of epilepsy and the development of drug resistance [54, 55, 56, 57]. However, the
role of viral infection in the pathogenesis of symptomatic epilepsy has not been sufficiently
studied, which indicates the relevance and timeliness of the work being done.

The Aral Sea territories are considered to be ecologically the most problematic
regions, both from the point of view of natural and anthropogenic conditions. The extreme
natural conditions characteristic of these arid zones negatively affect the human body,
increasing the likelihood of illness in the local population. Against this background,
significant anthropogenic changes significantly worsen the quality of the environment, which
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Is an additional reason for the decline in the level of health of the population, as well as the
basis for classifying these territories as regions of ecological crisis and ecological disaster
[58].

The aim of the study was to study the clinical and electroencephalographic
manifestations in patients with symptomatic epilepsy of viral etiology in the Aral Sea region.
Materials and Methods

90 patients with symptomatic epilepsy of viral etiology were examined. The age of
the patients ranged from 14 to 60 years, the average age was 26.1 = 1.9 years. Among the
surveyed there were 50 (66.7%) men and 40 (33.3%) women.

The patients underwent neurological, clinical and laboratory, electroencephalographic
examinations. The results obtained were compared with those of the control group (30
people), which consisted of practically healthy people of the same sex and age. For statistical
processing of the results, we used correlation analysis and Student's t test.

Results

Neurological examination of patients revealed various neurological changes, namely:
disseminated cerebral microsymptomatology (in 50%), discordant (in 33.3%), mild
pyramidal insufficiency (in 16.7%), intracranial hypertension syndrome (in 11.1 %). The
distribution of patients by the nature of seizures showed that the leading clinical seizures
were generalized seizures in 61.1% of patients and patients with simple and complex partial
seizures (38.9%). The frequency of partial seizures with secondary generalization was
44.4%. 27.8% of patients had polymorphic seizures (simple partial in combination with
absences or, in combination with primary generalized tonic-clonic seizures).

Patients with disease duration up to 5 years accounted for 63.3%. In 27.8% of patients,
the first seizure occurred in the acute period of neuroinfection, and in the remaining 72.2% in
the long-term period: from six months to 10 years. The frequency of seizures at the time of
examination in patients varied and the majority (66.7%) of patients had rare seizures (once a
month or less), the same group included patients with newly diagnosed seizures. In 20% of
patients, seizures were of moderate frequency (from 2-3 times a month), and frequent
seizures (1 time per week or more) were observed in 13.3% of patients. When considering
seizures depending on the sleep-wake cycle, it was found that in the majority of 88.9%,
seizures occurred in the waking state.

We divided our patients in the course of the disease into two types: favorable (63.3%
of patients) and unfavorable (36.7%). With a favorable course against the background of
anticonvulsant therapy, there was a decrease, a clear confinement to the time of day and a
monomorphism of seizures, and a preserved social adaptation of patients. The unfavorable
type of course was characterized by an increase in the frequency and polymorphism of
seizures with an increase in the duration of the disease, short duration of remission, a
tendency to seriality, a status course, and increasing mental changes.
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When conducting a study of immunoglobulins M and G of Herpes and CMV, it was
revealed that the IgM indicators were within the normal range, while 1gG was increased 4.5
times with a favorable course, and 8.6 times with an unfavorable course.

EEG studies were conducted in all patients with symptomatic epilepsy. Moreover, if in
patients with a favorable course of the disease, mainly acute slow-wave and spike slow-wave
complexes were observed, then in patients with an unfavorable course (pharmacoresistant),
in addition to everything, multifocality and regionality of foci and hypsorhythmia were
observed, which indicated the appearance of many foci of demyelination in the brain and
weighting of EEG indicators (table).

Discussion

The Aral Sea crisis has a negative impact on the conditions and quality of life of the
population of Central Asia, but most of all affects the health status of people living in the
epicenter of the ecological disaster. An increase in the unemployment rate, a drop in income,
a decrease in life expectancy, an increase in child mortality, bacterial and viral diseases, etc.
- an incomplete list of the consequences of the current ecological crisis [59]. The growth of
viral diseases in the Aral Sea region, cause an increase in symptomatic epilepsy of viral
etiology, which has its own clinical and electroencephalographic manifestations, which must
be taken into account when diagnosing and treating this type of epilepsy.

Table
EEG indices in patients with symptomatic epilepsy
unfavorable type favorable type control group
n=33 n=57 n=30

Sharp slow-wave 9 (27,3%) 39 (68,4%) 1(3,3%)
complexes
Spike slow-wave 12 (36.4) 14 (24,6%) )
complexes
Multifocal and

0] -
regional foci 12 (36.4) 4 (1%)

Conclusions

1. Seizures in symptomatic epilepsy of viral etiology are characterized by generalized
(61.1%) and partial (38.9%) seizures.

2. In 27.8% of patients, the first seizure occurs in the acute period of neuroinfection,
and in the remaining 72.2% in the long-term period: from six months to 10 years.

3. Symptomatic epilepsy of viral etiology along the course of the disease is divided
into two types: favorable (63.3% of patients) and unfavorable (36.7%) - pharmacoresistant.

4. The 1gG level of Herpes and CMV in symptomatic epilepsy of viral etiology with a
favorable course exceeds 4.5 times, and with an unfavorable course - 8.6 times.
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5. During EEG studies in patients with a favorable course of the disease, mainly acute
slow-wave and spike slow-wave complexes were observed, and in patients with an
unfavorable course (pharmacoresistant), in addition to everything, multifocal and regional
foci and hypsorhythmia were observed.

Acknowledgements
The authors are grateful to: the staff of the Department of Neurology and Psychiatry of
the Urgench branch of the Tashkent Medical Academy in helping to select patients; to the
staff of the “Umid Shifo” clinic for help in conducting EEG and laboratory studies of
patients. The authors declare that they have no conflicts of interest when writing this
article.The publication is funded from its own funds.

References

1. Analysis on epidemiology and the main clinical symptoms of viral encephalitis in Gansu, / X. X. Wang, J. X.
Jiang, F. Wang et al. // Zhonghua Yu Fang Yi Xue Za Zhi. 2012, V.46,12: 1099-1102.

2. Cherevko N.A., Popova I.S., Klimov V.V. Features of changes in population immunity of the population against
the background of herpes infection // Russian Allergological Journal. 2010, 1 (1): 207-208.

3. Pronkina NS, Bulygin GV, Kamzalakova NI, Tikhonova Yu.S. Characteristics of the parameters of the immune
status in patients with chronic herpes infection with the formation of chronic fatigue syndrome and immune
dysfunction // Fundamental Research. 2013, 5-1: 124-128.

4. Vikulov G.Kh. Human herpesvirus infections in the new millennium: classification, epidemiology and medico-
social significance. Epidemiology and infectious diseases. Topical issues. 2014, 3: 35-40.

5. Isakov V.A., E.l. Arkhipova, Isakov D.V. Human herpesvirus infections. A guide for doctors. Isakov V.A. (ed.)
SPb., SpetsL.it, 2013.

6. Kuskova T.K., Belova E.G. The family of herpes viruses at the present stage. Attending doctor. 2004, 5: 611-619.

7. lIsakov V.A., Rybalkin S.B., Romantsov M.G. Herpesvirus infection. Recommendations for doctors St.
Petersburg, 2006, 8.

8. Dyudune A.D. General principles of diagnosis and treatment of patients with herpesvirus infection (clinical
lecture) / Dermatovenereology. Cosmetology. Sexopathology 2016, 1-4: 118-155.

9. Medical virology: manual / ed. D.K. Lvov. - M .: MIA, 2008. 656 p.

10. Zryachkin N.I., Buchkova T.N., Chebotareva G.l. Complications of chickenpox (literature review) // Journal of
Infectology, 2017, Volume 9, 3:117-128.

11. Biesiada G., Czepielb J., Sobczyk-Krupiarzb I., Machb T., Garlicki Przegl A. Neurological complications among
patients with zoster hospitalized in Department of Infectious Diseases in Cracow in 2001-2006. Lek. 2010; 67
(3): 149-150.

12. Pahud B.A., Glaser C.A., Dekker C.L., Arvin A. M., Schmid D. S. Varicella zoster disease of the central nervous
system: epidemiological, clinical, and laboratory features 10 years after the introduction of the varicella vaccine.
Infect. Dis. 2011; 2012. Infect. Dis. 2011; 203 (3): 316-323. Series "Medicine". Issue 24 97.

13. Barnes L. L., Capuano A. W., Aiello A. E., et al. Cytomegalovirus infection and risk of Alzheimer disease in
older black and white individuals. J Infect Dis. 2015; 211 (2): 230-7.

14. Cinque P., Marenzi R., Ceresa D. Cytomegalovirus infections of the nervous system. Intervirology. 1997; 40 (2-
3): 85-97.

15. Refié R., Salazar A., Ferrer X. Neurological complications caused by cytomegalovirus in patients with AIDS.
Rev. Neurol. 1996; 24 (136): 1590-6.

689
http://annalsofrscb.ro


http://annalsofrscb.ro/

Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 1, 2021, Pages. 680 - 691
Received 15 December 2020; Accepted 05 January 2021.

16.Arribas J.R., Storch G.A., Clifford D.B., Tselis A.C. Cytomegalovirus encephalitis. Ann. Intern. Med. 1996; 125

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

(7): 577-87.

Vashura L.V.The role of herpes viruses in the genesis of convulsive states in children: a modern view of the
problem / L.V. Vashura, M.S.Savenkova, M.M. Zavadenko // Pediatrics. 2016, T.95. 4: 203-208.

Koch M., Uyttenboogaart M., Polman S. et al. Seizures in multiple sclerosis // Epilepsia. 2008, Vol.49 (6): 948
953.

Marrie R.A., Cohen J., Stuve O. et al. A systematic review of the incidence and prevalence of comorbidity in
multiple sclerosis: Overview // Multiple Sclerosis Journal. 2015, Vol. 21, 3: 263-281.

Spatt J., Chaix R., Mamoli B. Epileptic and non-epileptic seizures in multiple sclerosis // J Neurol. 2001, Vol.
248 (1): 2-9.

Kinnunen E., Wikstrom J. Prevalence and prognosis of epilepsy in patients with multiple sclerosis // Epilepsia.
1986, Vol. 27 (6): 729-733.

Nyquist P.A., Cascino G.D., Rodriguez M. Seizures in patients with multiple sclerosis seen at Mayo Clinic,
Rochester, Minn, 1990-1998 // Mayo Clin. Proc. 2001, Vol. 76 (10): 983-986.

Bolay H., Ay H., Saygi S. et al. Late onset absence seizures in multiple sclerosis: a case report // Clin.
Electroencephalogr. 1995, Vol. 26 (2):124-130.

Striano P., Striano S., Carrieri P.B. et al. Epilepsia partialis continua as a first symptom of multiple sclerosis:
electrophysiological study of one case // Mult. Scler. 2003, Vol. 9 (2): 199-203.

Lebrun C. Epilepsy and multiple sclerosis // Epileptic disorders. 2006, Vol. 8, 1: 55-58.

Belova U.G., Kuskova T.K. Herpes viruses 6, 7, 8 types // Attending physician, medical scientific-practical
portal, 2006, 02/06.

Chi J., Gu B., Zhang C., et al. Human herpesvirus 6 latent infection in patients with glioma // J Infect Dis. 2012,
Nov; 206 (9): 1394-1398.

Challoner P.B., Smith K.T, Parker J.D. et al. Plaque-associated expression of human herpes virus 6 in multiple
sclerosis. Proceedings of the National Academy of Sciences of the United States of America. 1995. Vol. 92:
7440-7444.

Soldan S.S., Berti R., Salem N., et al. Human herpesvirus 6 infection as a trigger of multiple sclerosis // Mayo
Clinic Proceedings. 2010, vol. 85, 11: 1023-1030.

Yamanishi K., Okuno T., Shiraki K. et al. Indentification of human herpesvirus-6 as a causal agent for exanthem
subitum // Lancet. 1988; 1: 1065-1067.

Birnbaum T., Padovan C. S., Sporer B., et al. Severe Meningoencephalitis Caused by Human Herpesvirus 6
Type B in an Immunocompetent Woman Treated with Ganciclovir // Clin Infect Dis. 2005, Mar 15; 40 (6): 887—
889.

Nora-Krukle Z., Chapenko S., Logina I. et al. Human herpesvirus 6 and 7 reactivation and disease activity in
multiple sclerosis // Medicina (Kaunas). Jlutsa. 2011; 47 (10): 527-31. J Neurovirol. 2001 Dec; 7 (6): 564-569.
Kazimirchuk V.E., Maltsev D.V. Diagnostics and treatment of infection caused by human herpesvirus type 6 //
Clinical immunology. Allergology. Infectology 2011, Ne.5.

Harberts E., Yao K., Wohler J. E., et al. Human herpesvirus-6 entry into the central nervous system through the
olfactory pathway // Proceedings of the National Academy of Sciences. 2011, 108 (33): 13734.

Xu X., Bergman P., Willows T. et al. CMV - associated encephalitis and antineuronal autoantibodies —a case
report // BMC Neurol. 2012, V.4,12: 87.

Soulillou A., Larabi K., Lucchini-Lecomte M. J. et al. Herpes encephalo — polyneuropathy // Presse Med. 2013,
V.42,4, Pt.1: 472-474.

Cornford M. E., McCormick G. F. Adult —onset temporal lobe epilepsy associated with smoldering herpes
simplex 2 infection // Neurology. 1997, V.48: 425-430.

Martin C., Aguila B., Araya P.et al. Inflammatory and Neurodegeneration Markers during Asymptomatic HSV —
1 Reactivation // J. Alzheimers Dis. 2012, V.2.

The role of timely diagnosis and therapy in the outcomes of herpetic encephalitis // Neurologist. zhurn. 2005,
T.10, 5:18-23.

690

http://annalsofrscb.ro


http://annalsofrscb.ro/

Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 1, 2021, Pages. 680 - 691
Received 15 December 2020; Accepted 05 January 2021.

40. Tal Kramer, Lynn W. Enquist. Alphaherpesvirus Infection Disrupts Mitochondrial Transport in Neurons. 2012,
Vol.11, Issue 5: 504-514.

41. Westerberg, B. D. A systematic review of the incidence of sensorineural hearing loss in neonates exposed to
Herpes simplex virus (HSV) / B. D. Westerberg, S. Atashband, F. K. Kozak // Int. J. Pediatr. Otorhinolaryngol.
2008, V.72,76: 931-937.

42. Herpes simplex encephalitis presenting with normal CSF analysis / R. Ahmed, I. G. Kiani, F. Shah et al. // J.
Coll. Physicians Surg. Pak. 2013, V. 23, 10: 815-817.

43. Herpes simplex encephalitis with two false — negative cerebrospinal fluid PCR tests and review of negative PCR
results in the clinical setting / A. C. Adler, S. Kadimi, C. Apaloo et al. // Case Rep. Neurol. 2011, V.3, 2: 172—
178.

44. Herpes simplex encephalitis: diagnostic problems and late relapse / X. De Tiege, F. Rozenberg, K. Burlot et al. //
Dev. Med. Child Neurol. 2006, V.48, 1: 60—63.

45. Arrubla, J. Neuner, I. Hahn D. et al. Recording visual evoked potentials and auditory evoked P300 at 9.4T static
magnetic field // PLoS One. 2013,V.8, 5: €62915.

46. Schneider N.A., Kamzalakova N.I., Kryzhanovskaya S.V., Panina Yu.S. Possible ways to optimize diagnostic
care for patients with symptomatic epilepsy against the background of chronic herpesvirus encephalitis //
Epilepsy and paroxysmal states, 2015, Volume 7, 1: 6-17.

47. Tellez-Zenteno, J.F. Ladino, L.D. Temporal epilepsy: clinical, diagnostic and therapeutic aspects // Rev. Neurol.
2013, V.56, 4: 229-242.

48. Naslednikova 1.0., Ryazantseva N.V., Novitsky V.V., et al., Imbalance of immunoregulatory TH1 - and TH2 -
cytokines in persistent viral infections // Med. immunology. 2007, T.9, 1: 53-60.

49. Vasiliev A.N. Improving the diagnosis of herpesvirus infections // Klin. lab. diagnostics. — 2012, 6: 52-55.

50. Singhi, P. Infectious causes of seizures and epilepsy in the developing world // Dev. Med. Child Neurol.
2011,Vv.53, 7: 600-609.

51. Karpova A.L. Congenital cytomegalovirus infection: diagnosis, treatment and prevention. Literature review / A.
L. Karpova, M. V. Narogan, N. Yu. Karpov // Russian Bulletin of Perinatology and Pediatrics. 2017, 62 (1): 10-
17.

52. Kuselman A.l., Solovieva I.L., Cherdantsev A.P. Herpesvirus infections in children A guide for doctors, //
Publishing Center of Ulyanovsk State University, 2017, 281 p.

53. Sokolova M.M., Martynenko I.N., Dekonenko E.P. and other Epileptic seizures in herpes encephalitis in
children. Clinical significance and prognosis // Almanac of Clinical Medicine. 2001, 4: 40-42.

54. Karlov VA Pharmacoresistance and tolerance in epilepsy. Epilepsy. Ed. N. G. Neznanova. SPb. 2010, Chapter
26 (111): 730-741.

55. Ahmad A., Ramakrishna S., Meara J., Doran M. Autoimmune limbic encephalitis: a reversible form of rapidly
progressive amnesia and seizures. J R Coll Physicians Edinb. 2010; 40: 123-5.

56. Armangue T., Petit-Pedrol M., Dalmau J. Autoimmune Encephalitis in Children. J Child Neurol. 2012; 27: 1460-
1469.

57. Mohanraj R., Brodie M. J. Pharmacological outcome in early diagnosed epilepsy. Epilepsy Behavior. 2005; 6:
382-387.

58. Movchan V.N., Amonulloev O.Kh. Comparative assessment of the ecological situation in the Aral and Caspian
regions (Kazakhstan) // International Journal of Applied and Fundamental Research. 2016, 3-4: 623-626.

59. Joint UN Program “Strengthening the resilience potential of the population affected by the Aral Sea crisis
through the creation of a multi-partner fund for human security for the Aral Sea region”. 2017 First Quarter
Newsletter.

691
http://annalsofrscb.ro


http://annalsofrscb.ro/

