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INFLAMMATION IN CHILDHOOD EPILEPSY SYNDROMES
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Epilepsy is one of the most common neurological disorder
affecting up to 1% of the world population [4]. It is a hetero-
geneous disorder and includes genetic, structural, metabolic
causes, sometimes reason is unknown. Epileptic encephalopa-
thies are the group of epilepsies when seizure itself can cause
severe cognitive and behavioral abnormalities. Mostly they are
considered as a drug resistant epilepsy [1]. Despite the adequate
treatment about 30% of patients will continue to experience
seizures which are defined as resistant epilepsies [11]. The role
of inflammation in central nervous system (CNS) has already
been investigated in the recent years. This theory arises from
the fact that corticosteroids can successfully treat severe epi-
leptic encephalopathy like West syndrome, also there is a link
between fever and seizures in Dravet syndrome which leads to
the hypothesis that inflammation can trigger epileptogenesis.
Inflammation has to be assessed by inflammatory mediators
like cytokines [14]. 51 different inflammatory mediators in-
cluding IL-1ra, IL-1f, IL-6 and CXCLS/IL-8, IFN-yand TNF-
o were found in serum, cerebrospinal fluid and brain tissues
of the patients with epilepsies. Most of them were elevated in
all three media while some of them only in serum or CSF. In-
flammation contributes to the breakdown of blood brain barrier
(BBB) through the upregulation of inflammatory mediators. It
is proved that TNF-a and IL-6 increase BBB permeability and
are implicated in seizure generation and severity. The binding
of cytokines to receptors located in brain vasculature can cause
the production of molecules, such as endothelial cell adhesion
molecules, prostaglandins and chemokines that may further
compromise the integrity of BBB. However research into this
mechanism related to epilepsy is sparse. Spontaneous recurrent
seizures lead to chronic expression of Vascular Cell Adhesion
Molecule-1 (VCAM-1) and its upregulation may contribute to
BBB permeability, neuroinflammation and epileptogenesis in
experimental models. Using a mouse model of epilepsy Fabene
and colleagues [3] showed that seizures induce elevated expres-
sion of vascular cell adhesion molecules and enhanced leuko-
cyte rolling and arrest in brain vessels mediated by the leuko-
cyte mucin P-selectin glycoprotein ligand-1 (PSGL-1, encoded
by Selplg) and leukocyte integrins adbl and al.b2. Inhibition
of leukocyte-vascular interactions, either with blocking antibod-
ies or by genetically interfering with PSGL-1 function in mice,
markedly reduced seizures. Treatment with blocking antibod-
ies after acute seizures prevented the development of epilepsy.
Neutrophil depletion also inhibited acute seizure induction and
chronic spontaneous recurrent seizures. Blood-brain barrier
(BBB) leakage, which is known to enhance neuronal excitabil-
ity, was induced by acute seizure activity but was prevented by
blockade of leukocyte-vascular adhesion, suggesting a pathoge-
netic link between leukocytevascular interactions, BBB damage
and seizure generation. Consistent with the potential leukocyte
involvement in epilepsy in humans, leukocytes were more abun-
dant in brains of individuals with epilepsy than in controls. As
for prostaglandins they are secreted mainly by astrocytes and
microglia. Prostaglandin E2 (PGE2) is coupled with its receptors
including EP3 located on astrocytes, causes astrocytic glutamate
release, hyper excitability and neuronal cell death in experimen-
tal models. Although the function of PGE2 in epileptogenesis
have been studied for a considerable amount of time there still
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exists bidirectional data about it [3,12]. Another important group
of chemokines CCL2, CCL3, CCL4 and CCL11 can alter neu-
ronal physiology through the modulation of voltage dependent
channels, activation of G-protein-gated potassium influx chan-
nels and increased release of certain neurotransmitters including
glutamate. Chemokines have been detected in DNA microarray
analysis of surgically removed hippocampus in experimental
model with epilepsy. Furthermore it was suggested that they can
be related with resistance of seizures in experimental models
which is still disputable [13,15]. Reported studies are based on
experimental evidences and they need clinical confirmation.
Furthermore we do not know if there is a link between expres-
sion of these substances and the rate of resistance against the an-
tiepileptic medication in various forms of paediatric epilepsies.

Study aims to evaluate the VCAM-1 and MIP (CCL2, CCL3,
CCLI11) concentrations in the controls and study group (drug
resistant and resolved epilepsies).

Material and methods. We have examined 56 patients from
0-16 years of age of both gender. Study was done at G. Zhvania Ac-
ademic Clinic of Paediatry, Tbilisi State Medical University. Group
1 was identified as controls and consists from 20 subjects. The study
group was divided in 2 subgroups: First subgroup (Group 2A) in-
volved 20 patients with resolved seizures and second subgroup
(Group 2B) - 16 -patients with drug resistant epilepsy. Patients in
study group (Group 2A and Group 2B)- Group 2A included the
patients with proved epilepsy by EEG and clinical assessment who
achieved seizures control. Group 2B are those subjects who have
diagnosis of drug-resistant epileptic encephalopathies. All patients
underwent a) Clinical and neurologic assessment. B) Electroen-
cephalograpic (EEG) assessment. In controls it will help to exclude
so called non convulsive forms or epilepsy and in target group it
will help to clarify seizure type. C) Establishing the difference
in the concentrations of cytokines in both groups. In case of dif-
ferent concentrations , it should be established which cytokine is
present in a different quantitative concentration in both groups.
Also it should be found if there is a correlation between concen-
trations of cytokines and frequency of the seizures. In case of
this correlation it should be measured quantitatively relationship
between the concentration of cytokines and the frequency of the
seizures. The received results should undergo statistical analy-
sis with in terms of patients’ data. The patients were divided
as controls (Groupl) and study groups (patients with resolved
seizures (Group 2A) and drug resistant seizures (Group 2B).
For this clinical history, history of the seizures and neurological
check-up should be done. The existing literature should be re-
viewed. Patients’ database should be created. On the next stage,
EEG or Video EEG should be performed and types of the seizure
should be identified. On the following stage, the blood samples
should be taken, they have to be prepared and sent to the lab.
After taking the blood samples the results should be evaluated
and a coherence should be found with the seizure type and re-
lapses in cases of resistant epilepsy. The primary results should
be published. On the last stage statistical analysis of the results
has to be done and a correlation with age, sex, seizure type and
relapse frequency should be found. The final database, final re-
sults and practical recommendation as well as scientific paper
should be done. The statistical analysis should be done by SPSS
(IBM SPSS Statistics, version 21.0, Armonk, NY).
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Results and discussion. We have assessed VCAM-1, CCL2,
CCL3, CCLI11 in controls as well as in both study groups.
VCAM-1 and CCL2, CCL3 were within normal range in con-
trols and both study groups (p <0.05). As for CCL 11 it was
increased in group with resistant seizures while was normal in
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Group 1 Group 2
Controls Study Group

W 2B Patients with drug resistant seizures
W 2A Patients with controlled seizures
M Patients in control group

Fig. 1. Methods: Control and study groups included 56 pa-
tients from 0 -16 years of age of both gender

Table. 1. Correlation between Eotaxin CCL11 and frequency
and repetition rate of seizures

controls and in the group with well controlled seizures. The in-
crease range for CCL11 was within 1000-2000 pg/ml and was
strongly correlated with frequency and repetition rate of seizures
(R%-0.78). The correlation between the increased level of CCL11
and age and gender was not found (R>-0.35).
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Fig. 2. Correlation between Eotaxin CCLI1I and frequency
and repetition rate of seizures

Table 2. Eotaxin CCLI11 level in patients with resistant sei-
zures and in the normal control groups

Correlations Group Statistics
EotaxinCCLA Std. Error
1 Gender Group i Mean | 5td. Dedation Mean
EotaxinCCL11  Pearson Correlation 1 0.34 EotainCCL11  Resisiant 16 | 9216688 T48,30364 187,325
Sig. (2-tailed) 28 Conirollad Saizures 20 | 631250 24 88914 556762
M a6 56
Gender FPearson Correlation 0.34 1
Sig. (2-tailed) 218
M A6 56

Table 3. Eotaxin CCLI11 level in patients with resistant seizures and in the group with well controlled seizures

Independent Samples Test
Levene's Testfor Equality of

arianges Hast for Equality of M2ans

95% Confidenca Interval of the
Mean Std. Ertor Difference
F Sig, 1 af Sig. (2talled) | Differance Differance Lower Upper
—
EolmCeLIt S iz 8855 oo | 51| o0 | eseseans | 16704895 | 51005042 | 113802608
Enual variances not

P— 4580 | 15027 oo B58.54375 187 40863 45905306 | 125793444

Table 4, Correlation between EotaxinCCLI11 and gender

Table 5- Correlation between Eotaxin CCL11 and gender

Correlations Correlations
EotaxinCCL1 EotaxinCCL1
1 Gender 1 Gender
EotminCCL11  Pearson Comelation 1 03¢ EotaxinCCL11  Pearson Corelation 1 0.34
Sig. (2-tailed) 218 Sig. (2-talled) 218
N 56 5 N 56 56
Gender Pearson Correlation 0.34 1 -

Sig. (2-tailed) 218 age Pearson Carrelation 0.34 1

M 56 56 Slg (2"8i|ed] 218
N 56 56
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Fig. 3. Correlation between EotaxinCCLI11 and gender

Thus our findings support the hypothesis that epilepsy
could be triggered by inflammation as excessive expression
of CCL 11 was found in children with drug resistant seizures.
CCLI1 has to be produced by perivascular glial cells, astro-
cytes, infiltrated leukocytes as they have ability to modulate
neuronal activity by means of voltage gated ion channels (Po-
tassium, Sodium Calcium); G protein activated inward recti-
fier potassium current and modulation of excretion of neu-
rotransmitters (GABA, Glutamate and Dopamine [6,7]. The
significant increase of cytokine level could be related with in-
creased permeability of BBB and attraction of leukocytes in
epileptogenic area of the brain. Thus our result showing the
increase of CCL11 is in accordance with scientific data prov-
ing the impairment of BBB as a pathogenic factor in etiology
of epilepsy. Pro inflammatory cytokines can rapidly alter the
function of classical neurotransmitters by modulating their
receptor assembly and phosphorylation at neuronal mem-
branes [5]. Inflammatory mediators can also increase vascular
permeability and promote angiogenesis [10].Thus their over-
expression in perivascular astrocytes and endothelial cells
after epileptogenic challenges may affect BBB properties,
consequently promoting excitability in surrounding neurons.
Inflammatory mediators are also critically involved in several
different cascades mediating cell death and neurogenesis as
well as synaptic reorganization that are concomitant phenom-
ena of the epileptogenic process in several animal models and
human conditions including post-traumatic epilepsy [2,8].
The cytokines could decrease the seizure threshold in long-
term possibly mediated by transcriptional activation of genes
contributing to molecular and cellular plasticity [9]. Pharma-
cological targeting of these proinflammatory pathways using
selective receptor antagonists or the use of transgenic mice
with perturbed cell signalling demonstrated that activation of
IL-1R and TLR 4 by endogenous IL-1p and HMGBI is im-
plicated in the precipitation and recurrence of experimentally
induced seizures in rodents. This evidence highlights a new
target system for pharmacological intervention to inhibit sei-
zures by interfering with mechanisms involved in their gen-
esis and recurrence. It had been observed that IL-1Ra which
was a naturally occurring antagonist to IL-1p inhibited IL-
1B expression in mice astrocytes and decreased seizures in
mice. The anti-inflammatory cytokines were associated with
reduction of neuronal cell loss, decreased microglia activa-

920

MEJIMIJMHCKHUE HOBOCTHU I'PY3UH
Logdodmggaml bodgooiobm Lboskengbo

tion and less BBB leakage. Their proconvulsant activity is
hypothesized to be mediated by increasing glutamatergic
neurotransmission [16].

Conclusions. Thus our study confirms all abovementioned
hypothesis done in experimental models that pro-inflammatory
cytokines could have proconvulsive action. Although the level
of VCAM-1, CCL2 and CCL3 were identically normal in all
three groups the increased level of CCL 11 was found in blood
serum of the subjects with intractable seizures supposing its role
in epileptogenesis.

This finding is very important in clinical epileptology as in-
creased expression of inflammatory cytokine in drug resistant
epilepsy compared with controls and those subjects with con-
trolled seizures could prove the leading role of inflammation
in the mechanism of epileptic encephalopathy. Besides the el-
evated level of cytokines was correlated with repetition rate of
seizures supposing that inflammation could affect on resistance
of seizures to antiepileptic medication and could predict the out-
come of seizure severity. This result could help pharmaceuti-
cal industry to consider anti-inflammatory drugs as an add on
therapy for suppressing epileptogenesis. As an add on therapy
they will improve the results achieved by antiepileptic drugs
and could significantly decrease the resistance of seizures es-
pecially in epileptic encephalopathies when resistant seizures
lead to physical and even more mental delay of affected children
thereby worsening their quality of life.

Disclosure: This work was supported by Shota Rustaveli Na-
tional Science Foundation of Georgia Fundamental Research
Foundation grant FR-18-16052.
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SUMMARY

INFLAMMATION IN CHILDHOOD EPILEPSY SYN-
DROMES

Bakhtadze S., Geladze N., Khachapuridze N.

Thilisi State Medical University, Department of Paediatric Neu-
rology, Georgia

Epilepsy is one of the most common neurological disorder af-
fecting up to 1% of the world population. It is a heterogeneous dis-
order and includes genetic, structural, metabolic causes, sometimes
reason is unknown. In recent 20 years inflammation has been con-
sidered as a possible etiologic factor in angiogenesis and epilepto-
genesis in experimental models but there is still lack of evidence if
inflammation could be seen in clinical cases of children with dif-
ferent forms of epilepsy. Epileptic encephalopathies are the group
of epilepsies when seizure itself can cause severe cognitive and be-
havioral abnormalities. Besides seizures occurring in epileptic en-
cephalopathies prone to be highly resistant to medication. Thus any
etiological factor contributing to epileptogenesis could have high
clinical relevance in modern epileptology. The aim of our research
was to study the pro-inflammatory cytokines in different forms of
epilepsy in children.

We have assessed 56 children from 0-16 years of age. 20 were
included in control group (Group 1), 20 children with resolved
seizures were involved in study group (Group 2a) and 16 chil-
dren with resistant seizures were identified as group 2b. The
concentration of the following pro-inflammatory cytokines was
assessed in blood serum: VCAM-1, CCL2, CCL3, CCLI11 as
well as a correlation between concentration and seizure repeti-
tion rate was also studied. All pro-inflammatory markers were
within normal range in controls as well as in both study groups
except CCL11. The concentration of CCL11 was elevated in
group 2b. Thus we could hypothesize that inflammation could
contribute to etiology of resistant epilepsies including epileptic
encephalopathies. This evidence could serve as very significant
information for pharmaceutical industry for future development
of anti-inflammatory medicines as add on therapy with antiepi-
leptic drugs for treatment of drug resistant epilepsies.

Keywords: Inflammation, seizures, resistant epilepsy, cyto-
kines, epileptic encephalopathies.
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PE3IOME
BOCITAJIEHHME U JETCKAS SITUJIEINICHUSA
Baxranze C.3., I'enanze H.M., Xauanypunaze H.C.

Tounucckuuii 2ocyoapcmeenHbill MeOUYUHCKUL yHugepcumen,
Oenapmamenm oemckou Hesponozuu, I pysus

Onmunencus SBISETCS pacIpOCTPAHEHHBIM HEBPOIOTHIECKHM
3aboneBaHneM, KOTopoe oTmedaercs y 1% HaceneHms mmpa.
DTHONOTHUS SMIJICTICHN TeTEPOTeHHA U CONEPKUT B cede reHe-
THYECKHE, CTPYKTypHBIE H MeTabONMnIecKie MPUINHBI, XOTS B
HEKOTOPBIX CIIydasx ee naroreHe3 HemspecTeH. [1o ceii 1eHb Be-
JyTCs aKTHBHBIE HCCIEAO0BAHNS B IUIAHE PACCMOTPEHUS BOCTIA-
JIeHUsI KaK BO3MOXKHOM MPUYUHBI pa3BUTHS snmiencuu. Hcce-
JIOBaHUSIMH, MPOBEJICHHBIMU Ha KCIIEPUMEHTATBHBIX MOJEIISIX,
YCTaHOBJIEHA POIIb BOCTIAIICHNSI B AHTHOTEHE3€ M SIIMIIETITOre-
He3e, XOTS B KIMHMYECKOW STMICNTONOTHH HCCIEIOBAHMS B
9TOM HallpaBJIEHUH KpaliHe MaJo4MCciIeHHbl. B nennarpuyeckoit
SMHIENTOIOTHH 3HAYUTENbHAS JOJSI MPUXOTUTCS Ha SMHICHTH-
YecKHe HSHIEe(ATONaTuH, MOCKOIbKY Pa3BUBIIMECS CYIOPOTH
3HAUUTEIIPHOE HETaTHBHOE BIMSHHME OKA3bIBAIOT HE TOJIBKO Ha
MOTOPHYIO (YHKIIMIO, HO ¥ KOTHHTHBHOE pa3BuThe. Tepamms
CYZOpOT, pa3BUBIINXCS MPH SMICTITHYECKON dHIIe(aTonaTum,
3HAUUTEIBHO 3aTPyIHEHa, TaK KaK XapaKTepHU3yeTCsl BBICOKOM
PE3UCTEHTHOCTHIO K AaHTHIMHICNTHIECKOMY JTedeHnto. OTciona
CIIeIyeT, ITO BCE ATHONOTHYECKHE (DaKTOPHI, ydacTBYIOUIHE B
Pa3BUTHH STMHIENTHYECKON SHIIE(DATOTaTHH TPEOyIOT TIIaTeNb-
HOTO M3y4YCHUS.

Llenpto  mccrmenoBaHUS — SIBUIOCH — OTPENETECHHE  POJIH
MpOnH(IAMaTOPHBIX IUTOKWHOB TIPH PA3THIHBIX (POpPMax SITH-
JIETICUM Y JIETEH.

HccnenoBano 56 mereii ¢ smmtencueit B Bospacte ot 0 g0 16
net, u3 Hux 20 nereit - KOHTponbHas rpymma, 20 - ¢ CyIoporam,
KyIMPOBAaHHBIMHI aHTUKOHBYJIBCAHTAMH M 16 - C PE3NCTEHTHOH
snuiencueil. B mnazme kpoBu MccienoBaHa KOHIEHTpALuMs Ipo-
nH(pmamaropabix mutoknHoB VCAM-1, CCL2, CCL3, CCLI11 u
ompezieNieHa CBA3b MX KOHIIEHTPAIIMH C YAaCTOTOH PEIMINBOB Cy-
JIOpOT. YCTaHOBJIEHO, YTO KaK B KOHTPOJBHOW, TaKk M B IPyNIE C
CyZOpOTraMy, KyTHPyeMBIMH aHTHKOHBYIHCAHTAMH, KOHIIEHTpA-
IS BCEX MEPEUMCICHHBIX IMTOKMHOB HAXOIWMIACh B TpeEesax
HOpMBL. X0Ts KoHeHTparws CCL11 B IBYX BBIIICIEPEUNCICHHBIX
rpynmax OblTa HOPMAIBHOM, B TPYIIIE JIETel ¢ PE3UCTEHTHOI JITH-
JIeTIcheld ee ypOBEHb ObIT 3HAYUTENTHHO MOBBIIIEH. TakimM 00pa3om,
HAJIM4IHe TTPOUH(IAMATOPHBIX IIMTOKHHOB BO3MOXKHO PaccMaTpu-
BaTh KaK 3HAYMTENBHBIC ATHOIOTMYECKHE (DAKTOPHI B PA3BUTHH
PE3UCTEHTHOH SIHIIETICUH, B TOM YHCIIE U STHICITHISCKUX JHIIe-
(hanmonarnii. Brimeyka3saHHOE BO3MOXKHO CTaHET OCHOBAHHEM IS
Pa3pabOTKK HOBOH JOTIOTHUTEIHFHON TEepanyy SMMIECTICHN B KOM-
OMHAINN C AaHTUSTIICHTHIECKUMH TIPeTapaTaMm.
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DISTRIBUTION OF STEM CELLS IN DIFFERENT THYROID LESIONS
IN PATIENTS OF REPRODUCTIVE, MENOPAUSAL AND POST-MENOPAUSAL AGE

Muzashvili T., Gachechiladze M., Burkadze G.

Thilisi State Medical University

Several lines of evidence show that cancer stem cells (CMC)
play the major role in the progression and therapy resistance in
various tumor types [1]. CSCs are characterised with the simi-
larity to normal stem cells, including their ability for self-renew-
al and differentiation, which gives rise to heterogeneous cancer
cells [1]. There are many different markers which are associ-
ated with CSCs, including CD44, which represents one of the
important markers of CSCs. CD44 is the glycoprotein which is
encoded by CD44 gene [2]. CD44 is widely distributed in nor-
mal adult and foetal tissues. In normal tissues CD44 regulates
the hyaluronic metabolism, wound healing and keratinocyte
proliferation [2]. In vitro studies also have shown that CD44
causes the increase of metastatic potential of different cell lines.
However, the role of CD44 in the development of metastases in
human malignancies is still under investigation [2]. In addition,
there is less known about the distribution of CD44 in different
types of inflammatory, premalignant and malignant lesions, in-
cluding the lesions of thyroid gland.

Thyroid carcinoma represents the fifth most frequent cancer
in the world [3]. The frequency of thyroid cancer is higher in
women between 20-55 years old. Several studies indicate that
oestrogen might play and important role in the development
of thyroid cancer [4], from which papillary thyroid carcinoma
(PTC) represents the most frequent subtype [5]. Frequently,
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PTC is found in association with Hashimoto’s thyroiditis [6].
However, the causal link between Hashimoto’s thyroiditis and
PTC is not yet clear.

The aim of our study was to investigate the distribution of
CSCs, marked by CD44 in different types of thyroid lesions,
in different age groups, including reproductive, menopausal and
post-menopausal women. In addition, we wanted to compare the
expression of CD44 with other markers of malignancy, includ-
ing proliferation marker — Ki67, apoptotic marker — Bcl2 and
other markers such as CK19, CD56 and ER.

Material and methods. Study included 200 formalin-fixed
and paraffin-embedded tissue material from the teaching, re-
search and diagnostic laboratory of Tbilisi State Medical Uni-
versity. Study material was divided into following histopatho-
logical groups: normal thyroid gland (45 cases), Noninvasive
Follicular Thyroid Neoplasm with Papillary-Like Nuclear
Features (NIFTP) (n=34), Hashimoto’s thyroiditis (50 cases),
classic papillary carcinoma (n=42), and the co-occurrence of
Hashimoto’s thyroiditis and papillary carcinoma (n=29). In ad-
dition, each group was divided into following three age groups:
reproductive age (15-44 y), menopausal age (45-55 y) and post-
menopausal age (>55 y) (according to WHO Women Health,
Fact Sheet Ne334, Updated September 2013). The detailed dis-
tribution of patient numbers into each group is given in Table 1.



