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SUMMARY: S100 proteins belong group of calcium-binding proteins and are present in physiological intracellular and extracellular
regulatory activities, such as cell differentiation, and act in inflammatory and neoplastic pathological processes. Resgmédgsions in
the nervous system have been extensively studied, seeking to elucidate its action at the level of the thalamus: A theicemé&alf
nervous system that is part of important circuits, such as somatosensory, behavioral, memory and cognitive, as wek perisiheg fier
the transmission and regulation of information to the cerebral cortex. This article is an integrative review of scieatifie itehich
analyzed 12 studies present in Pubmed. The analysis showed that the relationship of S100 proteins and the thalamuschibedé@en des
neoplastic processes, mental disorders, hypoxia, trauma, stress, infection, Parkinson's disease and epilepsy. In sypogsé#ie iois
conclude that this protein family is relevant as a marker in processes of thalamic injury, requiring further studieutaettend its
clinical, preclinical meanings and its prognostic value.
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INTRODUCTION

S100 is a group proteins that part calcium-bindingtimuli from sensory pathways to the cortex in a mutual
protein family (Xiaet al, 2018), with evidence of activation, in addition their participation in somatosensory,
participation in several intracellular and extracellulabehavioral, memory and cognitive circuits in general
regulatory activities, following the example of S100B andgSaalmann & Kastner, 2015). In this context, thalamic
S100A10 proteins (Donato, 2003). Besides their importatiégging with S100 proteins has shown promising results,
physiological functions, such as cell differentiation angvhich allow relating the presence of these protein events of
calcium homeostasis, their expressions also have evideatious natures, encompassing also mental disorders (Zhang
correlations with pathological processes, such inflammatiat al, 2011; Bearet al, 2014).
and neoplasia. (Allgowest al., 2020; Gonzaleet al, 2020;

Quilaquecet al, 2021). In this prism, there is a clear need for a better
understanding of these proteins due their significant

From this perspective, S100 has gained prominenaeplications, both physiological and pathological, in Cen-
in terms of its expression in different brain structures, sudtal Nervous System, especially in order to elucidate their
as the thalamus, located in diencephalon, which activalgle in clinical and pre-clinical conditions (Arragt al,
transmits and regulates information to cerebral cortex. B022). Given the relevance of this theme, this study aimed
recent decades, studies have increasingly emphasized tthdiscuss the relationships between S100 proteins and the
importance of thalamic nuclei in modulating and processingalamus.

1 Laboratory of Experimental Neurology, College of Health Sciences — State University of Rio Grande do Norte — UERN/Brazil.
2 Graduate Program in Health and Society - PPGSS/UERN, Brazil.

3 Multicentric Graduate Program in Biochemistry and Molecular Biology - PMBgBM/UERN, Brazil.

4 Multicentric Graduate Program in Physiological Sciences - PPGMCF/UERN, Brazil.

Received: 2023-01-18  Accepted: 2023-03-22

518



DE BRITTO, A. M.; RUBIA, L. G.; MATOS, L. F.; DA SILVA, N. M.; DAROCHA, G. S.; DE AQUINO, A. C. Q.; GUZEN, F. P;; DE OLIVEIRA, L. C.; DE ARAUJO, D. P.; DE GOIS
MORAIS, P. L. A.; CAVALCANTI, J. R. L. P. S100 proteins and their implication in the thalamus: an integrative rewiew. Morphol., 41(2518-521, 2023.

MATERIAL AND METHOD _ . .
Abstracts Studies Studies Studies
identified by excluded for excluded for incluided in
eletronic not talk don’t show the analysis:
i . . . i . . search about 5100 the relation
This study is an integrative literature review, using mp | or Thalamus: | mp «E%‘;‘%"J -
. 2 anc
the Pubmed database, and following the MeSH terms: S1 Thalamus:
and Thalamus. The terms were searched together, and 43 18 5 "
time period analyzed was the last decade. In total, the sea

returned 32 results. Studies returned by the Pubmed seaggh), > Flowchart of article selection.

using Boolean operators, for "S100 AND Thalamus”

published from 2011 to October 2022 were included in the

review. Articles that did not discuss S100 or Thalamus, &ESULTS AND DISCUSSION

well as those that addressed these topics in a dissociated or

secondary manner were excluded. Of the 32 articles, 18 were

excluded for not addressing the topic, and then 2 more wdrke data extracted are shown in Table I.
excluded for not addressing the central research question.

Finallv. 12 studies were used.

Fig. 1. S100 protein dimer structure Heizmann 2002.

The data found in the literature showed several

relationships between S100 proteins and thalamus level
lesion, such as neoplasms. These proteins were seen through
immunoreactivity in an extraventricular atypical thalamic
neurocytoma, expressed together with synaptophysin, beta-
chainin and CD56 (Rusieckt al, 2017). Besides this, there

is also a report of granular cell astrocytoma in which the
imaging exam (nuclear magnetic resonance) showed lesion
in bilateral anterior temporal lobe, left parietal lobe, left
thalamus and cerebellum, where showed immunopositivity
for S100 (Dutteet al, 2020). Furthermore, there was a case
of primary pineal malignant melanoma with diffuse tumor
infiltration to pulvinar, posterior thalamus, and colliculi,
positive for S100 reactive protein, being understood with
sensitivity 89 % and specificity 70 - 77 % for melanomas

(Wendelet al, 2018).

Table I. List of studies included in review.

Authors Y ear Objective

Aridas et al. 2014 Correlate physiological, biochemical, radiological and histological markers of neuronal cell
degeneration after induction neonatal hypoxic-ischemic encephalopathy in animal model (lambs).

Bartkowska et al. 2017 Characterize effect of stress on S100A6 in brain structures and identify phenotype of cells
populations that express SI00A6 in response to unpredictable chronic stress.

Bean etal. 2014 Identify neurons or cells where ErbB4 protein expressed in the brain.

Chang et al. 2012 Evaluate prognostic value of HSP70, SI008P, NSE and plasma levels of nuclear and mitochondrial
DNA in temporal lobe epilepsy.

Dutta et al. 2020 Descriptive case of a man 50 year old whose diagnosis of granular cell astrocytoma was a dilemma
due to its radiological and histopathological features.

Haligur et al. 2019 Investigate pathogenesis of listeria encephalitis using GFAP, S100 protein, NMDART1 and ICOS.

Kadar et al. 2011 Investigate gene expression profile during high-frequency stimulation (HFS) of ventrolateral
thalamic nucleus.

Lipponen et al. 2016 Define chronic alterations of gene expressions in Traumatic Brain Injury (TBI).

Muneoka et al. 2012 Analyze the glia of ventroposterior thalamus and habenula using immunohistochemistry.

Rusiecki et al. 2017 Case report of pathologic and molecular findings of an extraventricular neurocytoma that evolutted
to an anaplastic ganglioma.

Wendel et al. 2018 Case report of aman 53 year old with primary melanoma in the pineal region.

Zhang et al. 2011 Investigate hypothesis that levels of pl1 mRNA (S100A10) in peripheral blood may serve as an

adjuvant biomarker of bipolar disorder and corr elate with neural activity.
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Additionally to neoplasms, the presence S100 in the
thalamus has been related to mental disorders. In one of the
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studies, S100B expression was evidenced throud@ystem, focusing on the thalamus, in order to elucidate their
immunohistochemistry in the ventro-posterior nucleus of treignificance in clinical and pre-clinical pictures and
thalamus and in the habenula, areas that are related to nognostic value.
tal disorders, where the investigation of the protein may be
the key to a better understanding of pathological processes
existing in these areas (Muneoké al., 2012). More ACKNOWLEDGEMENTS. Study supported by grants
specifically, regarding bipolar disorder, decreased glucofem Coordenacao de Pessoal de Nivel Superior (CAPES)
metabolism has been found at the thalamic level, whiend Conselho Nacional de Desenvolvimento Cientifico e
S100A10 expression is up-regulated at the blood lev@ékcnoldgico (CNPq) — Brazil.
(Zhanget al, 2011). A study with schizophrenia patients
showed positivity for S100 in thalamic cells with the ErbB4
receptor - a known genetic risk factor for this pathologpe BRITTO, A. M.; RUBIA, L. G.: MATOS, L. F.; DA SILVA,
(Beanet al, 2014). N. M.; DAROCHA, G. S.; DE AQUIN}O, A.C.Q,; GUZEN, F.
P.; DE OLIVEIRA, L. C.; DE ARAUJO, D. P.; DE GOIS

Another strong relationship is S100 proteins wittMORAIS, P. L. A;; CAVALCANTI, J. R. L. P. Las proteinas
hypoxia, trauma and stress in the central nervous systemSA00 y su implicacion en el talamo: una revision integradiata.
study with lambs, it was shown a marked neuropathology Merphol., 41(2p18-521, 2023.
by asphyxia, causing thalamus neuronal degeneration and
aStmgI'OS'_S’ with a five-fold elevatlon_ OT b_ra!n Concemrat_logroteinas fijadoras de calcio y estan presentes en actividades
S100B (Aridagt al, 2014). In traumatic injuries to the brain, g 1adoras fisiolégicas intracelulares y extracelulares, como la
studied in rats, a modification was seen in the expressiondiferenciacion celular, y actdan en procesos patolégicos
4964 genes in the perilesional cortex and 1966 genes in thi&amatorios y neoplasicos. Recientemente, sus expresiones en el
thalamus 3 months after the event, and an increase in S10@&/&4ema nervioso han sido ampliamente estudiadas, buscando dilu-
gene expression was observed, where expression is linkégr su accion a nivel del talamo: una estructura del sistema ner-
to important post-traumatic events such as epileptogene$fgso central que forma parte de importantes circuitos, como el
and tissue repair (Lipponeet al, 2016). Another study somatosensorial, conductual, de memoria y cognitivo, asi como

addressed the association of S100A6 with stress, but tR4EMas de ser responsable de la transmision y regulacion de la
' Informacion a la corteza cerebral. Este articulo es una revision

memor amount of the protein was found in the thalamLﬁ*?‘tegradora de la literatura cientifica, que analiz6 12 estudios pre-
(Bartkowskeet al, 2017). sentes en Pubmed. El analisis mostro que la relacion de las protei-

N o ) nas S100 y el tAlamo ha sido descrita en procesos neoplasicos,
In addition, three remaining studies address bacterighstornos mentales, hipoxia, trauma, estrés, infeccién, enferme-
infection, Parkinson's disease, and epilepsy. In one of thesml de Parkinson y epilepsia. En resumen, es posible concluir que
studies, S100 protein expression in areas affected by liste¢ria familia de proteinas es relevante como marcador en procesos
encephalitis, including the thalamus, provides clues about hélf esion talamica, requiriendo mas estudios para comprender mejor
bacterium affects the nervous system (Haligual, 2019). su significado clinico, preclinico y su valor pronéstico.
In temporal lobe epilepsy, th(_are is a correlation between higher PALABRAS CLAVE: Proteinas Fijadoras de Calcio:
serum S100RP level, thalamic gray matter atrophy and affecBLd et
.. . . iencéfalo; Lesion; Marcador celular.
cognitive process (Charmgal., 2012). In Parkinson's disease,
high frequency stimulation (HFS) of ventrolateral thalamic
nucleus, used for treatment residual tremor, is able modul
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