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APRESENTAÇÃO 

 

 Este boletim é uma fonte de informação secundária destinada a promover o acesso e a 

divulgação da produção científica dos pesquisadores do Instituto do Cérebro (ICe) da 

Universidade Federal do Rio Grande do Norte (UFRN).  Esta edição reuniu artigos publicados 

entre os meses de julho a setembro de 2018. Além de apresentar o título e o resumo dos 

documentos, fornece um link de acesso ao texto completo, preferencialmente pelo Repositório 

Institucional desta Universidade. 

O ICe é Unidade Acadêmica Especializada que passou a integrar a estrutura 

acadêmica e administrativa da UFRN em 29 de dezembro de 2010, por meio da resolução no 

016/2010 do Conselho Universitário (CONSUNI). Essa Unidade é voltada para o 

desenvolvimento da tríade ensino, pesquisa e extensão, com forte ação para a 

internacionalização dos programas na área de Neurociências, abrangendo os Cursos de: 

 Pós-Graduação Stricto Sensu em Neurociências, em nível de Mestrado e Doutorado. 

 Bacharelado em Ciências e Tecnologia, com formação generalista no eixo de 

Neurociências. 
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Siwani S, França ASC, Mikulovic S, Reis A, Hilscher MM, Edwards SJ, Leão RN, Tort ABL, 

Kullander K (2018). OLMα2 cells bidirectionally modulate learning. Neuron, 99(2):404-

412.e3. doi: https://doi.org/10.1016/j.neuron.2018.06.022%20 

 

OLMα2 cells bidirectionally modulate learning 

 

Abstract 

Inhibitory interneurons participate in mnemonic processes. However, defined roles for 

identified interneuron populations are scarce. A subpopulation of oriens lacunosum-

moleculare (OLM) interneurons genetically defined by the expression of the nicotinic receptor 

α2 subunit has been shown to gate information carried by either the temporoammonic 

pathway or Schaffer collaterals in vitro. Here we set out to determine whether selective 

modulation of OLMα2 cells in the intermediate CA1 affects learning and memory in vivo. 

Our data show that intermediate OLMα2 cells can either enhance (upon their inhibition) or 

impair (upon their activation) object memory encoding in freely moving mice, thus exerting 

bidirectional control. Moreover, we find that OLMα2 cell activation inhibits fear-related 

memories and that OLMα2 cells respond differently to nicotine in the dorsoventral axis. 

These results suggest that intermediate OLMα2 cells are an important component in the CA1 

microcircuit regulating learning and memory processes. 

Keywords: OLM cells. Object recognition. Passive inhibitory avoidance. Memory. 

 

URI: https://repositorio.ufrn.br/jspui/handle/123456789/25586 
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Mikulovic S, Restrepo CE, Siwani S,  Bauer P, Pupe S, Tort ABL, Kullander K, Leão RN 

(2018). Ventral hippocampal OLM cells control type 2 theta oscillations and response to 

predator odor. Nature Communications, 9(1):3638. doi: 10.1038/s41467-018-05907-w  

 

Ventral hippocampal OLM cells control type 2 theta oscillations and response to 

predator odor 

 

Abstract 

Dorsal and ventral hippocampus regions exert cognition and emotion-related functions, 

respectively. Since both regions display rhythmic activity, specific neural oscillatory 

pacemakers may underlie their functional dichotomy. Type 1 theta oscillations are 

independent of cholinergic transmission and are observed in the dorsal hippocampus 

during movement and exploration. In contrast, type 2 theta depends on acetylcholine and 

appears when animals are exposed to emotionally laden contexts such as a predator 

presence. Despite its involvement in emotions, type 2 theta has not been associated with 

the ventral hippocampus. Here, we show that optogenetic activation of oriens-lacunosum 

moleculare (OLM) interneurons in the ventral hippocampus drives type 2 theta. Moreover, 

we found that type 2 theta generation is associated with increased risk-taking behavior in 

response to predator odor. These results demonstrate that two theta oscillations subtypes 

originate in the two hippocampal regions that predominantly underlie either cognitive or 

emotion-related functions. 

 

URI: https://repositorio.ufrn.br/jspui/handle/123456789/25830 
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Almeida-Filho DG
 
, Queiroz CM, Ribeiro S (2018). Memory corticalization triggered by 

REM sleep: mechanisms of cellular and systems consolidation. Cell Mol Life Sci., 

75(20):3715-3740. doi: 10.1007/s00018-018-2886-9 

 

Memory corticalization triggered by REM sleep: mechanisms of cellular and systems 

consolidation 

 

Abstract 

Once viewed as a passive physiological state, sleep is a heterogeneous and complex sequence 

of brain states with essential effects on synaptic plasticity and neuronal functioning. Rapid-

eye-movement (REM) sleep has been shown to promote calcium-dependent plasticity in 

principal neurons of the cerebral cortex, both during memory consolidation in adults and 

during post-natal development. This article reviews the plasticity mechanisms triggered by 

REM sleep, with a focus on the emerging role of kinases and immediate-early genes for the 

progressive corticalization of hippocampus-dependent memories. The body of evidence 

suggests that memory corticalization triggered by REM sleep is a systemic phenomenon with 

cellular and molecular causes. 

Keywords: Cortical engagement. Long-term memory. Offline consolidation. Plasticity. Trace 

propagation. 
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Pereira-Jorge MR, Andrade KC, Palhano-Fontes FX,  Diniz PRB,  Sturzbecher M, Santos 

AC,  Araújo DB (2018). Anatomical and functional MRI changes after one year of auditory 

rehabilitation with hearing aids. Neural Plasticity, 2018(9303674):13. 

doi: https://doi.org/10.1155/2018/9303674 

 

Anatomical and functional MRI changes after one year of auditory rehabilitation with 

hearing aids 

 

Abstract 

Hearing aids (HAs) are an effective strategy for auditory rehabilitation in patients with 

peripheral hearing deficits. Yet, the neurophysiological mechanisms behind HA use are still 

unclear. Thus far, most studies have focused on changes in the auditory system, although it is 

expected that hearing deficits affect a number of cognitive systems, notably speech. In the 

present study, we used audiometric evaluations in 14 patients with bilateral hearing loss 

before and after one year of continuous HA use and functional magnetic resonance imaging 

(fMRI) and cortical thickness analysis in 12 and 10 of them compared with a normal hearing 

control group. Prior to HA fitting, fMRI activity was found reduced in the auditory and 

language systems and increased in visual and frontal areas, expanding to multimodal 

integration cortices, such as the superior temporal gyrus, intraparietal sulcus, and insula. One 

year after rehabilitation with HA, significant audiometric improvement was observed, 

especially in free-field Speech Reception Threshold (SRT) test and functional gain, a measure 

of HA efficiency. HA use increased fMRI activity in the auditory and language cortices and 

multimodal integration areas. Individual fMRI signal changes from all these areas were 

positively correlated with individual SRT changes. Before rehabilitation, cortical thickness 

was increased in parts of the prefrontal cortex, precuneus, fusiform gyrus, and middle 

temporal gyrus. It was reduced in the insula, supramarginal gyrus, medial temporal gyrus, 

occipital cortex, posterior cingulate cortex, and claustrum. After HA use, increased cortical 

thickness was observed in multimodal integration regions, particularly the very caudal end of 

the superior temporal sulcus, the angular gyrus, and the inferior parietal gyrus/superior 

temporal gyrus/insula. Our data provide the first evidence that one year of HA use is related to 

functional and anatomical brain changes, notably in auditory and language systems, extending 

to multimodal cortices. 

 

URI: https://repositorio.ufrn.br/jspui/handle/123456789/25920 
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Winne J, Franzon R, Miranda A, Malfatti T, Patriota J, Mikulovic S, Leão KE, Leão RN 

(2018). Salicylate induces anxiety-like behaviour and slow theta oscillation and abolishes the 

relationship between running speed and fast theta oscillation frequency. Hippocampus. doi: 

10.1002/hipo.23021 

 

Salicylate induces anxiety-like behaviour and slow theta oscillation and abolishes the 

relationship between running speed and fast theta oscillation frequency 

 

Abstract 

Salicylate intoxication is a cause of tinnitus in humans and it is often used to produce tinnitus-

like perception in animal models. Here we assess whether salicylate induces anxiety-like 

electrophysiological and behavioural signs. Using microwire electrode arrays, we recorded 

local field potential in the ventral and, in some experiments dorsal hippocampus, in an open 

field arena 1 hour after salicylate (300mg/kg) injection. We found that animals treated with 

salicylate moved dramatically less than saline treated animals. Salicylate-treated animals 

showed a strong 4-6Hz (type 2) oscillation in the ventral hippocampus (with smaller peaks in 

dorsal hippocampus electrodes). Coherence in the 4-6Hz-theta band was low in the ventral 

and dorsal hippocampus when compared to movement-related theta coherence (7-10Hz). 

Moreover, movement related theta oscillation frequency decreased and its dependency on 

running speed was abolished. Our results suggest that salicylate-induced theta is mostly 

restricted to the ventral hippocampus. Slow theta has been classically associated to anxiety-

like behaviours. Here we show that salicylate application can consistently generate low 

frequency theta in the ventral hippocampus. Tinnitus and anxiety show strong comorbidity 

and the increase in ventral hippocampus low frequency theta could be part of this association. 

Keywords: Salicylate. Anxiety. Theta. Tinnitus. Ventral Hippocampus. 
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Bevilaqua LRM, Cammarota M (2018). PERK, mTORC1 and eEF2 interplay during long 

term potentiation: an editorial for 'Genetic removal of eIF2a kinase PERK in mice enables 

hippocampal L-LTP independent of mTORC1 activity' on page 133. J 

Neurochem., 146(2):119-121. doi: 10.1111/jnc.14485 

 

PERK, mTORC1 and eEF2 interplay during long term potentiation: an editorial for 

'Genetic removal of eIF2a kinase PERK in mice enables hippocampal L-LTP 

independent of mTORC1 activity' on page 133 

 

Abstract 

This Editorial highlights a study by Zimmermann and coworkers in the current issue of 

Journal of Neurochemistry. The authors' link suppression of PKR-like endoplasmatic 

reticulum kinase (PERK) activity to eukaryotic elongation factor 2 (eEF2) dephosphorylation 

and mTORC1-independent high-frequency stimulation (HFS)-induced long-term potentiation 

(LTP) in acute hippocampal slices from PERK forebrain conditional knockout mice. The 

results suggest that functional interaction between the signaling pathways controlling different 

phases of the mRNA translation process is necessary for long-term plasticity in the 

hippocampus. 

 

URI: https://repositorio.ufrn.br/jspui/handle/123456789/25921 

  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Bevilaqua%20LRM%5BAuthor%5D&cauthor=true&cauthor_uid=30133715
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cammarota%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30133715
https://www.ncbi.nlm.nih.gov/pubmed/30133715
https://www.ncbi.nlm.nih.gov/pubmed/30133715
https://onlinelibrary.wiley.com/doi/abs/10.1111/jnc.14485
https://repositorio.ufrn.br/jspui/handle/123456789/25921


11 
 

Ferreira VHB, Silva CPC, Fonseca EP, Chagas ACCS, Pinheiro LGM, Almeida RN, Sousa 

MBC, Silva HPA, Galvão-Coelho NL, Ferreira RG (2018). Hormonal correlates of 

behavioural profiles and coping strategies in captive capuchin monkeys (Sapajus libidinosus). 

Applied Animal Behaviour Science, 207:108-115. doi: 10.1016/j.applanim.2018.07.002 

 

Hormonal correlates of behavioural profiles and coping strategies in captive capuchin 

monkeys (Sapajus libidinosus) 

 

Abstract 

In this study, we tested the hypothesis that individual differences in behavioural profiles 

correlate to differences in stress-related behaviours and hormonal levels in captive brown 

capuchin monkeys (Sapajus libidinosus). Based on a sample of 25 animals, 143 h of 

behavioural data collection and 518 faecal samples, principal component analyses indicated 

the existence of four components that characterize the individuals´ Genus Normative 

Behaviour (GNB) (KMO = 0.531, X
2
 = 127.672, p <  0.001): ‘Feeding’, ‘Sociability’, 

‘Exploration’, and ‘Activity’. Other four components are related to stress coping styles (based 

on Behaviour Potentially Indicative of Stress – BPIS) (KMO = 0.550, X
2
 = 329.303, p <  

0.001): ‘Self-directed’; ‘Restless’, ‘Ingestion/Self-Scratching’, and ‘Stereotyped’. More active 

individuals exhibit rapid stress-related behaviours (r = 0.443; p =  0.044) while less active 

individuals exhibit more stationary stress-related behaviours (r = -0.519; p =  0.013). Akaike 

information criteria indicated that the best linear regression model to predict the physiological 

profile (Faecal Glucocorticoid Metabolites - FGM) included three GNB and three BPIS 

components. ‘Sociability’ (p <  0.05), ‘Exploration’ (p <  0.05), and ‘Ingestion/Self-

scratching’ (p <  0.05) predicted lower FGM levels. ‘Activity’ (p <  0.05), ‘Self-directed’ (p <  

0.05), and ‘Stereotyped’ (p <  0.05) predicted higher FGM levels. ‘Feeding’ and ‘Restless’ 

factors were not included in the models. Our results support previous studies indicating that 

animals within the same population differ in the way they behave and react to stressful 

conditions, and these are correlated to different physiological profiles. Mapping inter-

individual differences in stress coping strategies may help clarify the long-term reported 

incongruity between behavioural and physiological indicators of welfare in captive animals, 

supporting better management practices and assisting translational models of the  

Keywords: Animal personality. Animal welfare. Ex situ management. Individual differences. 

Primates. Sapajus spp. 
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Lima da Cruz RV, Moulin TC, Petiz LL, Leão RN (2018). A single dose of 5-MeO-DMT 

stimulates cell proliferation, neuronal survivability, morphological and functional changes in 

adult mice ventral dentate gyrus. Front Mol Neurosci., 4;11:312. doi: 

10.3389/fnmol.2018.00312 

 

A single dose of 5-MeO-DMT stimulates cell proliferation, neuronal survivability, 

morphological and functional changes in adult mice ventral dentate gyrus 

 

Abstract 

The subgranular zone (SGZ) of dentate gyrus (DG) is one of the few regions in which 

neurogenesis is maintained throughout adulthood. It is believed that newborn neurons in this 

region encode temporal information about partially overlapping contextual memories. The 5-

Methoxy-N,N-dimethyltryptamine (5-MeO-DMT) is a naturally occurring compound capable 

of inducing a powerful psychedelic state. Recently, it has been suggested that DMT analogs 

may be used in the treatment of mood disorders. Due to the strong link between altered 

neurogenesis and mood disorders, we tested whether 5-MeO-DMT is capable of increasing 

DG cell proliferation. We show that a single intracerebroventricular (ICV) injection of 5-

MeO-DMT increases the number of Bromodeoxyuridine (BrdU+) cells in adult mice DG. 

Moreover, using a transgenic animal expressing tamoxifen-dependent Cre recombinase under 

doublecortin promoter, we found that 5 Meo-DMT treated mice had a higher number of 

newborn DG Granule cells (GC). We also showed that these DG GC have more complex 

dendritic morphology after 5-MeO-DMT. Lastly, newborn GC treated with 5-MeO-DMT, 

display shorter afterhyperpolarization (AHP) potentials and higher action potential (AP) 

threshold compared. Our findings show that 5-MeO-DMT affects neurogenesis and this effect 

may contribute to the known antidepressant properties of DMT-derived compounds. 

Keywords: 5-MeO-DMT. Adult neurogenesis. Dentate gyrus granule cells. Patch clamp. 

Psychedelics. 
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Barros BDF, Kupper BEC, Aguiar Junior S, Mello CAL, Begnami MD, Chojniak R, Souza 

SJ, Torrezan GT, Carraro DM (2018). Mutation detection in tumor-derived cell free DNA 

anticipates progression in a patient with metastatic colorectal cancer. Front. Oncol., 8:306. 

doi: 10.3389/fonc.2018.00306 

 

Mutation detection in tumor-derived cell free DNA anticipates progression in a patient 

with metastatic colorectal cancer 

 

Abstract 

Background: The observation of tumor-derived cell-free DNA (ctDNA) in plasma brought 

new expectations to monitor treatment response in cancer patients. Case presentation: In an 

exploratory case of a 57-year-old man diagnosed with metastatic sigmoid adenocarcinoma, 

we used a hotspot panel of cancer-associated gene mutations to identify tumor-specific 

mutations in the primary tumor and metastasis. Results: Five mutations were detected (KRAS, 

p.Gly12Val; TP53, p.Arg175His; RB1, p.Ile680Thr; ALK, p.Gly1184Glu; and ERBB2, 

p.Lys860Lys), of which three were detected in both tissue types (primary tumor and 

metastasis). All five mutations were monitored in the ctDNA of six serial plasma samples. 

Only KRAS and TP53 mutations were detected at a high frequency in the first plasma sample. 

After 1 month of chemotherapy the allele frequencies of both mutations fell below the 

detection limit. From the third month of systemic treatment onward, the allele frequencies of 

both mutations were detectable in plasma, displaying a continual increase thereafter. The 

remaining three mutations were not detected in plasma samples. Signs of disease progression 

in ctDNA during the treatment period were evident while computed tomography (CT) 

measurements suggested stable metastatic lesions throughout the 

treatment. Conclusions: Liquid biopsies revealed tumor heterogeneity and predicted tumor 

progression, demonstrating the potential of ctDNA analysis to be a sensitive and specific tool 

for monitoring treatment responsivity and for early identification of treatment resistance. 

Keywords: NGS. Colorectal cancer. ctDNA. Gene panel. Liquid biopsy. 
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Speech structure links theneural and socio-behavioural correlates of psychotic disorders 

 

Abstract 

Background: A longstanding notion in the concept of psychosis is the prominence of 

loosened associative links in thought processes. Assessment of such subtle aspects of thought 

disorders has proved to be a challenging task in clinical practice and to date no surrogate 

markers exist that can reliably track the physiological effects of treatments that could reduce 

thought disorders. Recently, automated speech graph analysis has emerged as a promising 

means to reliably quantify structural speech disorganization. Methods: Using structural and 

functional imaging, we investigated the neural basis and the functional relevance of the 

structural connectedness of speech samples obtained from 56 patients with psychosis (22 with 

bipolar disorder, 34 with schizophrenia). Speech structure was assessed by non-semantic 

graph analysis. Results: We found a canonical correlation linking speech connectedness and 

i) functional as well as developmentally relevant structural brain markers (degree centrality 

from resting state functional imaging and cortical gyrification index) ii) psychometric 

evaluation of thought disorder iii) aspects of cognitive performance (processing speed 

deficits) and iv) functional outcome in patients. Of various clinical metrics, only speech 

connectedness was correlated with biological markers. Speech connectedness filled the 

dynamic range of responses better than psychometric measurements of thought disorder. 

Conclusions: The results provide novel evidence that speech dysconnectivity could emerge 

from neurodevelopmental deficits and associated dysconnectivity in psychosis. 

Keywords: Bipolar disorder. Centrality. Disorganization. Graph theory. Gyrification. 

Schizophrenia. Thought disorder. 
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REM sleep: mechanisms of cellular and systems consolidation. Cell. Mol. Life Sci., 

75(20):3715-3740. doi: https://doi.org/10.1007/s00018-018-2886-9 

 

Memory corticalization triggered by REM sleep: mechanisms of cellular and systems 

consolidation 

 

Abstract 

Once viewed as a passive physiological state, sleep is a heterogeneous and complex sequence 

of brain states with essential effects on synaptic plasticity and neuronal functioning. Rapid-

eye-movement (REM) sleep has been shown to promote calcium-dependent plasticity in 

principal neurons of the cerebral cortex, both during memory consolidation in adults and 

during post-natal development. This article reviews the plasticity mechanisms triggered by 

REM sleep, with a focus on the emerging role of kinases and immediate-early genes for the 

progressive corticalization of hippocampus-dependent memories. The body of evidence 

suggests that memory corticalization triggered by REM sleep is a systemic phenomenon with 

cellular and molecular causes. 

Keywords: Cortical engagement. Long-term memory. Offline consolidation. Plasticity. Trace 

propagation. 
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boost declarative learning in a naturalistic school setting. npj Science of Learning, 3(14). doi: 

10.1038/s41539-018-0031-z 

 

Post-class naps boost declarative learning in a naturalistic school setting 

 

Abstract 

Laboratory evidence of a positive effect of sleep on declarative memory consolidation 

suggests that naps can be used to boost school learning in a scalable, low-cost manner. The 

few direct investigations of this hypothesis have so far upheld it, but departed from the 

naturalistic setting by testing non-curricular contents presented by experimenters instead of 

teachers. Furthermore, nap and non-nap groups were composed of different children. Here 

we assessed the effect of post-class naps on the retention of Science and History curricular 

contents presented by the regular class teacher to 24 students from 5th grade. Retention 

was repeatedly measured 3–4 days after content learning, with weekly group 

randomization over 6 consecutive weeks. Contents followed by long naps (>30 min), but 

not short naps (<30 min), were significantly more retained than contents followed by 

waking (Cohen’s d = 0.7962). The results support the use of post-class morning naps to 

enhance formal education. 
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