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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 a produção de 

janeiro a maio deste ano, porém as próximas edições serão publicadas mensalmente, até o 

quinto dia útil do mês. 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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Hilscher MM, Leão RN, Edwards SJ, Leão KE, Kullander K (2017) Chrna2-martinotti cells 

synchronize layer 5 type A pyramidal cells via rebound excitation. PLoS Biol. 15(2): 

e2001392. DOI: 10.1371/journal.pbio.2001392 

 

Chrna2-martinotti cells synchronize layer 5 type A pyramidal cells via rebound 

excitation 

 

Abstract: 

Martinotti cells are the most prominent distal dendrite–targeting interneurons in the cortex, 

but their role in controlling pyramidal cell (PC) activity is largely unknown. Here, we show 

that the nicotinic acetylcholine receptor α2 subunit (Chrna2) specifically marks layer 5 (L5) 

Martinotti cells projecting to layer 1. Furthermore, we confirm that Chrna2-expressing 

Martinotti cells selectively target L5 thick-tufted type A PCs but not thin-tufted type B PCs. 

Using optogenetic activation and inhibition, we demonstrate how Chrna2-Martinotti cells 

robustly reset and synchronize type A PCs via slow rhythmic burst activity and rebound 

excitation. Moreover, using optical feedback inhibition, in which PC spikes controlled the 

firing of surrounding Chrna2-Martinotti cells, we found that neighboring PC spike trains 

became synchronized by Martinotti cell inhibition. Together, our results show that L5 

Martinotti cells participate in defined cortical circuits and can synchronize PCs in a 

frequency-dependent manner. These findings suggest that Martinotti cells are pivotal for 

coordinated PC activity, which is involved in cortical information processing and cognitive 

control. 

Keywords: Nicotinic acetylcholine receptor α2 subunit. Layer 5. Martinotti cells. 

Optogenetic. 
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Amalric M, Wang L, Pica P, Figueira S, Sigman M, Dehaene S (2017) The language of 

geometry: Fast comprehension of geometrical primitives and rules in human adults and 

preschoolers. PLoS Comput Biol. 13(1): e1005273. DOI: 10.1371/journal.pcbi.1005273 

 

The language of geometry: Fast comprehension of geometrical primitives and rules in 

human adults and preschoolers 

 

Abstract: 

During language processing, humans form complex embedded representations from 

sequential inputs. Here, we ask whether a “geometrical language” with recursive embedding 

also underlies the human ability to encode sequences of spatial locations. We introduce a 

novel paradigm in which subjects are exposed to a sequence of spatial locations on an 

octagon, and are asked to predict future locations. The sequences vary in complexity 

according to a well-defined language comprising elementary primitives and recursive rules. A 

detailed analysis of error patterns indicates that primitives of symmetry and rotation are 

spontaneously detected and used by adults, preschoolers, and adult members of an indigene 

group in the Amazon, the Munduruku, who have a restricted numerical and geometrical 

lexicon and limited access to schooling. Furthermore, subjects readily combine these 

geometrical primitives into hierarchically organized expressions. By evaluating a large set of 

such combinations, we obtained a first view of the language needed to account for the 

representation of visuospatial sequences in humans, and conclude that they encode 

visuospatial sequences by minimizing the complexity of the structured expressions that 

capture them. 

Keywords: Geometrical language. Spatial locations. Geometrical léxico. Visuospatial 

sequences. 
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Pereira SA, Pereira Junior A, Costa MF, Monteiro MV, Almeida VA, Fonseca Filho GG et al. 

(2017) A comparison between preterm and full-term infants’ preference for faces. J Pediatr 

(Rio J). 93:35-39. DOI: 10.1016/j.jped.2016.04.009 

 

A comparison between preterm and full-term infants’ preference for faces 

 

Abstract: 

Objective: Visual preference for faces at birth is the product of a multimodal sensory 

experience experienced by the fetus even during the gestational period. The ability to 

recognize faces allows an ecologically advantageous interaction with the social environment. 

However, perinatal events such as premature birth, may adversely affect the adequate 

development of this capacity. In this study, we evaluated the preference for facial stimuli in 

preterm infants within the first few hours after birth. 

Methods: This is a cross-sectional observational study of 59 newborns, 28 preterm and 31 

full-term infants. The babies were assessed in the first hours of life, with two white boards in 

the shape of a head and neck: one with the drawing of a face similar to the human face 

(natural face), and one with the drawing of misaligned eyes, mouth and nose (distorted face). 

After the newborn fixated the eyes on the presented stimulus, it was slowly moved along the 

visual field. The recognition of the stimulus was considered present when the baby had eye or 

head movements toward the stimulus. 

Results: The preterm infants, in addition to showing a lower occurrence of orientation 

movements for both stimuli, on average (1.8 ± 1.1 to natural faces and 2.0 ± 1.2 for distorted 

ones) also showed no preference for any of them (p = 0.35). Full-term newborns showed a 

different behavior, in which they showed a preference for natural faces (p = 0.002) and a 

higher number of orientations for the stimulus, for both natural (3.2 ± 0.8) and distorted faces 

(2.5 ± 0.9). 

Conclusion: Preterm newborns recognize facial stimuli and disclose no preference for natural 

faces, different from full-term newborns. 

Keywords: Model of visual recognition. Visual perception. Newborn. Preterm infant. Full-

term infant. 
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Esteves IM, Lopes-Aguiar C, Rossignoli MT, Ruggiero RN, Broggini ACS, Bueno-Junior LS, 

Kandratavicius L, Monteiro MR, Romcy-Pereira RN, Leite JP (2017) Chronic nicotine 

attenuates behavioral and synaptic plasticity impairments in a streptozotocin model of 

Alzheimer’s disease. Neuroscience. 353 87–97. DOI: 10.1016/j.neuroscience.2017.04.011 

 

Chronic nicotine attenuates behavioral and synaptic plasticity impairments in a 

streptozotocin model of Alzheimer’s disease 

 

Abstract: 

Brain glucose metabolism is altered in sporadic Alzheimer’s disease (sAD), whose 

pathologies are reproduced in rodents by intracerebroventricular (icv) infusion of 

streptozotocin (STZ) in subdiabetogenic doses. The icv- STZ model also culminates in central 

cholinergic dysfunctions, which in turn are known to underlie both the sAD cognitive decline, 

and synaptic plasticity impairments. Considering the cognitive-enhancing potential of chronic 

nicotine (Nic), we investigated whether it attenuates icv-STZ-induced impairments in 

recognition memory and synaptic plasticity in a cognition-relevant substrate: the hippocampal 

CA1-medial prefrontal cortex (mPFC) pathway. Rats treated with icv-STZ were submitted to 

a chronic Nic regime, and were evaluated for recognition memory. We then examined long-

term potentiation (LTP), paired-pulse facilitation (PPF) under urethane anesthesia, and brains 

were also evaluated for hippocampus-mPFC cell density. We found that Nic treatment 

prevents icv-STZ-induced disruptions in recognition memory and LTP. STZ did not 

precipitate neuronal death, while Nic alone was associated with higher neuronal density in 

CA1 when compared to vehicle-injected animals. Through combining behavioral, 

neurophysiological, and neuropathological observations into the Nic-STZ interplay, our study 

reinforces that cholinergic treatments are of clinical importance against earlystage 

Alzheimer’s disease and mild cognitive impairments. 

Keywords: Alzheimer’s disease. Streptozotocin. Nicotine. Recognition memory. Synaptic 

plasticity. Long-term potentiation. 
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de Vasconcelos NA, Soares-Cunha C, Rodrigues AJ, Ribeiro S, Sousa N (2017) Coupled 

variability in primary sensory areas and the hippocampus during spontaneous activity. 

Scientific Reports. 7:46077. DOI: 10.1038/srep46077 

 

Coupled variability in primary sensory areas and the hippocampus during spontaneous 

activity 

 

Abstract: 

The cerebral cortex is an anatomically divided and functionally specialized structure. It 

includes distinct areas, which work on different states over time. The structural features of 

spiking activity in sensory cortices have been characterized during spontaneous and evoked 

activity. However, the coordination among cortical and sub-cortical neurons during 

spontaneous activity across different states remains poorly characterized. We addressed this 

issue by studying the temporal coupling of spiking variability recorded from primary sensory 

cortices and hippocampus of anesthetized or freely behaving rats. During spontaneous 

activity, spiking variability was highly correlated across primary cortical sensory areas at both 

small and large spatial scales, whereas the cortico-hippocampal correlation was modest. This 

general pattern of spiking variability was observed under urethane anesthesia, as well as 

during waking, slow-wave sleep and rapid-eye-movement sleep, and was unchanged by novel 

stimulation. These results support the notion that primary sensory areas are strongly coupled 

during spontaneous activity. 
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Mota NB, Copelli M, Ribeiro S (2017) Thought disorder measured as random speech 

structure classifies negative symptoms and schizophrenia diagnosis 6 months in advance. NPJ 

Schizophrenia. 3(1):18. DOI: 10.1038/s41537-017-0019-3 

 

Thought disorder measured as random speech structure classifies negative symptoms 

and schizophrenia diagnosis 6 months in advance 

 

Abstract: 

In chronic psychotic patients, word graph analysis shows potential as complementary 

psychiatric assessment. This analysis relies mostly on connectedness, a structural feature of 

speech that is anti-correlated with negative symptoms. Here we aimed to verify whether 

speech disorganization during the first clinical contact, as measured by graph connectedness, 

can correctly classify negative symptoms and the schizophrenia diagnosis 6 months in 

advance. Positive and negative syndrome scale scores and memory reports were collected 

from 21 patients undergoing first clinical contact for recent-onset psychosis, followed for 6 

months to establish diagnosis, and compared to 21 well-matched healthy subjects. Each report 

was represented as a word-trajectory graph. Connectedness was measured by number of 

edges, number of nodes in the largest connected component and number of nodes in the 

largest strongly connected component. Similarities to random graphs were estimated. All 

connectedness attributes were combined into a single Disorganization Index weighted by the 

correlation with the positive and negative syndrome scale negative subscale, and used for 

classifications. Random-like connectedness was more prevalent among schizophrenia patients 

(64 × 5% in Control group, p = 0.0002). Connectedness from two kinds of memory reports 

(dream and negative image) explained 88% of negative symptoms variance (p < 0.0001). The 

Disorganization Index classified low vs. high severity of negative symptoms with 100% 

accuracy (area under the receiver operating characteristic curve = 1), and schizophrenia 

diagnosis with 91.67% accuracy (area under the receiver operating characteristic curve = 

0.85). The index was validated in an independent cohort of chronic psychotic patients and 

controls (N = 60) (85% accuracy). Thus, speech disorganization during the first clinical 

contact correlates tightly with negative symptoms, and is quite discriminative of the 

schizophrenia diagnosis. 
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Ribeiro S, Mota NB, da Rocha Fernandes V, Deslandes AC, Brockington G, Copelli M 

(2017) Physiology and assessment as low-hanging fruit for education overhaul. Prospects. 1-

16. 

 

Physiology and assessment as low-hanging fruit for education overhaul 

 

Abstract: 

Physiology and assessment constitute major bottlenecks of school learning among students 

with low socioeconomic status. The limited resources and household overcrowding typical of 

poverty produce deficits in nutrition, sleep, and exercise that strongly hinder physiology and 

hence learning. Likewise, overcrowded classrooms hamper the assessment of individual 

learning with enough temporal resolution to make individual interventions effective. 

Computational measurements of learning offer hope for low-cost, fast, scalable, and yet 

personalized academic evaluation. Improvement of school schedules by reducing lecture time 

in favor of naps, exercise, meals, and frequent automated assessments of individual 

performance is an easily achievable goal for education. 

Keywords: Sleep. Nutrition. Exercise. Assessment. Learning. 
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Andino-Pavlovsky V, Souza AC,Scheffer-Teixeira R, Tort ABL,Etchenique R, Ribeiro S 

(2017) Dopamine Modulates Delta-Gamma Phase-Amplitude Coupling in the Prefrontal 

Cortex of Behaving Rats. Front. Neural Circuits. 11:29. DOI: 10.3389/fncir.2017.00029 

 

Dopamine Modulates Delta-Gamma Phase-Amplitude Coupling in the Prefrontal 

Cortex of Behaving Rats 

 

Abstract: 

Dopamine release and phase-amplitude cross-frequency coupling (CFC) have independently 

been implicated in prefrontal cortex (PFC) functioning. To causally investigate whether 

dopamine release affects phase-amplitude comodulation between different frequencies in 

local field potentials (LFP) recorded from the medial PFC (mPFC) of behaving rats, we used 

RuBiDopa, a light-sensitive caged compound that releases the neurotransmitter dopamine 

when irradiated with visible light. LFP power did not change in any frequency band after the 

application of light-uncaged dopamine, but significantly strengthened phase-amplitude 

comodulation between delta and gamma oscillations. Saline did not exert significant changes, 

while injections of dopamine and RuBiDopa produced a slow increase in comodulation for 

several minutes after the injection. The results show that dopamine release in the medial PFC 

shifts phase-amplitude comodulation fromtheta-gamma to delta-gamma. Although being 

preliminary results due to the limitation of the low number of animals present in this study, 

our findings suggest that dopamine-mediated modification of the frequencies involved in 

comodulation could be a mechanism by which this neurotransmitter regulates functioning in 

mPFC. 

Keywords: LFP oscillation. Comodulation. Delta-gamma coupling. Uncaging. Dopamine. 
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Zhong W, Ciatipis M, Wolfenstetter T, Jessberger J, Müller C, Ponsel S et al. (2017). 

Selective entrainment of gamma subbands by different. Proc. Natl. Acad. Sci. USA. 

114(17):4519-4524. DOI: 10.1073/pnas.1617249114 

 

Selective entrainment of gamma subbands by different slow network oscillations 

 

Abstract: 

Theta oscillations (4-12 Hz) are thought to provide a common temporal reference for the 

exchange of information among distant brain networks. On the other hand, faster gamma-

frequency oscillations (30-160 Hz) nested within theta cycles are believed to underlie local 

information processing. Whether oscillatory coupling between global and local oscillations, as 

showcased by theta-gamma coupling, is a general coding mechanism remains unknown. Here, 

we investigated two different patterns of oscillatory network activity, theta and respiration-

induced network rhythms, in four brain regions of freely moving mice: olfactory bulb (OB), 

prelimbic cortex (PLC), parietal cortex (PAC), and dorsal hippocampus [cornu ammonis 1 

(CA1)]. We report differential state- and region-specific coupling between the slow large-

scale rhythms and superimposed fast oscillations. During awake immobility, all four regions 

displayed a respiration-entrained rhythm (RR) with decreasing power from OB to CA1, which 

coupled exclusively to the 80- to 120-Hz gamma subband (γ2). During exploration, when theta 

activity was prevailing, OB and PLC still showed exclusive coupling of RR with γ2 and no 

theta-gamma coupling, whereas PAC and CA1 switched to selective coupling of theta with 

40- to 80-Hz (γ1) and 120- to 160-Hz (γ3) gamma subbands. Our data illustrate a strong, 

specific interaction between neuronal activity patterns and respiration. Moreover, our results 

suggest that the coupling between slow and fast oscillations is a general brain mechanism not 

limited to the theta rhythm. 

Keywords: Cross-frequency coupling. Gamma subbands. Neocortex. Respiration. Theta. 
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Radiske A, Rossato JI, Gonzalez MC, Köhler CA, Bevilaqua LR, Cammarota M (2017). 

BDNF controls object recognition memory reconsolidation. Neurobiology of Learning and 

Memory. (17):30033-3. DOI: 10.1016/j.nlm.2017.02.018 

 

BDNF controls object recognition memory reconsolidation 

 

Abstract: 

Reconsolidation restabilizes memory after reactivation. Previously, we reported that the 

hippocampus is engaged in object recognition memory reconsolidation to allow incorporation 

of new information into the original engram. Here we show that BDNF is sufficient for this 

process, and that blockade of BDNF function in dorsal CA1 impairs updating of the 

reactivated recognition memory trace. 

Keywords: Anisomycin. Muscimol. Novelty. Retrieval. α-amanitin. 

 

URI: https://repositorio.ufrn.br/jspui/handle/123456789/23352 

  

https://repositorio.ufrn.br/jspui/handle/123456789/23352


14 
 

Costa-Folha OAA, Bahia CP, Aguiar GPS, Herculano AM, Galvão-Coelho NL, Sousa MBC 

et al. (2017). Effect of chronic stress during adolescence in prefrontal cortex structure and 

function. Behavioural Brain Research. 326:44-51. DOI: 10.1016/j.bbr.2017.02.033 

 

Effect of chronic stress during adolescence in prefrontal cortex structure and function 

 

Abstract: 

Critical periods of plasticity (CPPs) are defined by developmental intervals wherein neuronal 

circuits are most susceptible to environmental influences. The CPP of the prefrontal cortex 

(PFC), which controls executive functions, extends up to early adulthood and, like other 

cortical areas, reflects the maturation of perineuronal nets (PNNs) surrounding the cell bodies 

of specialized inhibitory interneurons. The aim of the present work was to evaluate the effect 

of chronic stress on both structure and function of the adolescent’s rat PFC. We subjected P28 

rats to stressful situations for 7, 15 and 35 days and evaluated the spatial distribution of 

histochemically-labeled PNNs in both the Medial Prefrontal Cortex (MPFC) and the 

Orbitofrontal Cortex (OFC) and PFC-associated behavior as well. Chronic stress affects PFC 

development, slowing PNN maturation in both the (MPFC) and (OFC) while negatively 

affecting functions associated with these areas. We speculate upon the risks of prolonged 

exposure to stressful environments in human adolescents and the possibility of stunted 

development of executive functions. 

Keywords: Pre-frontal cortex. Chronic stress. Perineuronal nets. Critical period. Plasticity. 
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Rossignoli MT, Lopes-Aguiar C, Ruggiero RN, Do Val da Silva RA, Bueno-Junior LS, 

Kandratavicius L et al. (2017) Selective post-training time window for memory consolidation 

interference of cannabidiol into the prefrontal cortex: reduced dopaminergic modulation and 

immediate gene expression in limbic circuits. Neuroscience. 350:85-93.  

 

Selective post-training time window for memory consolidation interference of 

cannabidiol into the prefrontal cortex: reduced dopaminergic modulation and 

immediate gene expression in limbic circuits 

 

Abstract 

The prefrontal cortex (PFC), amygdala and hippocampus display a coordinated activity during 

acquisition of associative fear memories. Evidence indicates that PFC engagement in aversive 

memory formation does not progress linearly as previously thought. Instead, it seems to be 

recruited at specific time windows after memory acquisition, which has implications for the 

treatment of post-traumatic stress disorders. Cannabidiol (CBD), the major non-

psychotomimetic phytocannabinoid of the Cannabis sativa plant, is known to modulate 

contextual fear memory acquisition in rodents. However, it is still not clear how CBD 

interferes with PFC-dependent processes during post-training memory consolidation. Here, 

we tested whether intra-PFC infusions of CBD immediately after or 5h following contextual 

fear conditioning was able to interfere with memory consolidation. Neurochemical and 

cellular correlates of the CBD treatment were evaluated by the quantification of extracellular 

levels of dopamine (DA), serotonin, and their metabolites in the PFC and by measuring the 

cellular expression of activity-dependent transcription factors in cortical and limbic regions. 

Our results indicate that bilateral intra-PFC CBD infusion impaired contextual fear memory 

consolidation when applied 5h after conditioning, but had no effect when applied immediately 

after it. This effect was associated with a reduction in DA turnover in the PFC following 

retrieval 5days after training. We also observed that post-conditioning infusion of CBD 

reduced c-fos and zif-268 protein expression in the hippocampus, PFC, and thalamus. Our 

findings support that CBD interferes with contextual fear memory consolidation by reducing 

PFC influence on cortico-limbic circuits. 

Keywords: C-fos. Cannabidiol. Contextual fear memory. Dopamine. Medial prefrontal 

cortex. 
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Developmental disruption of recurrent inhibitory feedback results in compensatory 

adaptation in the Renshaw cell - motor neuron circuit 

 

Abstract: 

When activating muscles, motor neurons in the spinal cord also activate Renshaw cells, which 

provide recurrent inhibitory feedback to the motor neurons. The tight coupling with motor 

neurons suggests that Renshaw cells have an integral role in movement, a role that is yet to be 

elucidated. Here we used the selective expression of the nicotinic cholinergic receptor alpha 2 

(Chrna2) in mice to genetically target the vesicular inhibitory amino acid transporter 

(VIAAT) in Renshaw cells. Loss of VIAAT from Chrna2Cre expressing Renshaw cells did 

not impact any aspect of drug-induced fictive locomotion in the neonatal mouse, nor did it 

change gait, motor coordination or grip strength in adult mice of both sexes. However, motor 

neurons from neonatal mice lacking VIAAT in Renshaw cells received spontaneous inhibitory 

synaptic input with a reduced frequency, showed lower input resistance and had an increased 

number of proprioceptive glutamatergic and calbindin labeled putative Renshaw cell synapses 

on their soma and proximal dendrites. Concomitantly, Renshaw cells developed with 

increased excitability and a normal number of cholinergic motor neuron synapses indicating a 

compensatory mechanism within the recurrent inhibitory feedback circuit. Our data suggest 

an integral role for Renshaw cell signaling in shaping the excitability and synaptic input to 

motor neurons. 

Keywords: Spinal cord. Interneurons. Nicotinic acetylcholine receptor alpha2. Mouse. 

VIAAT. VGAT. ChAT. 
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