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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 fevereiro a abril 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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Ruggiero RN, Rossignoli MT, Lopes-Aguiar C, Leite JP, Bueno-Junior LS, Romcy-Pereira 

RN. Lithium modulates the muscarinic facilitation of synaptic plasticity and theta-gamma 

coupling in the hippocampal-prefrontal pathway (2018). Exp. Neurol., pii: S0014-

4886(18)30051-7. DOI: 10.1016/j.expneurol.2018.02.011 

 

 

Lithium modulates the muscarinic facilitation of synaptic plasticity and theta-gamma 

coupling in the hippocampal-prefrontal pathway 

 

Abstract 

Mood disorders are associated to functional unbalance in mesolimbic and frontal cortical 

circuits. As a commonly used mood stabilizer, lithium acts through multiple biochemical 

pathways, including those activated by muscarinic cholinergic receptors crucial for 

hippocampal-prefrontal communication. Therefore, here we investigated the effects of lithium 

on prefrontal cortex responses under cholinergic drive. Lithium-treated rats were anesthetized 

with urethane and implanted with a ventricular cannula for muscarinic activation, a recording 

electrode in the medial prefrontal cortex (mPFC), and a stimulating electrode in the 

intermediate hippocampal CA1. Either of two forms of synaptic plasticity, long-term 

potentiation (LTP) or depression (LTD), were induced during pilocarpine effects, which were 

monitored in real time through local field potentials. We found that lithium attenuates the 

muscarinic potentiation of cortical LTP (<20 min) but enhances the muscarinic potentiation of 

LTD maintenance (>80 min). Moreover, lithium treatment promoted significant cross-

frequency coupling between CA1 theta (3–5 Hz) and mPFC low-gamma (30–55 Hz) 

oscillations. Interestingly, lithium by itself did not affect any of these measures. Thus, lithium 

pretreatment and muscarinic activation synergistically modulate the hippocampal-prefrontal 

connectivity. Because these alterations varied with time, oscillatory parameters, and type of 

synaptic plasticity, our study suggests that lithium influences prefrontal-related circuits 

through intricate dynamics, informing future experiments on mood disorders. 

Keywords: Acute lithium. Pilocarpine. CA1. Prelimbic area. Long-term potentiation. Long-

term depression. Cross-frequency coupling. 
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Souza BC, Pavão R, Belchior H, Tort ABL. On information metrics for spatial coding (2018). 

Neuroscience, 375:62-73. DOI: https://doi.org/10.1016/j.neuroscience.2018.01.066 

 

 

On information metrics for spatial coding 

 

Abstract 

The hippocampal formation is involved in navigation, and its neuronal activity exhibits a 

variety of spatial correlates (e.g., place cells, grid cells). The quantification of the information 

encoded by spikes has been standard procedure to identify which cells have spatial correlates. 

For place cells, most of the established metrics derive from Shannon's mutual information 

(Shannon, 1948), and convey information rate in bits/s or bits/spike (Skaggs et al., 1993, 

1996). Despite their widespread use, the performance of these metrics in relation to the 

original mutual information metric has never been investigated. In this work, using simulated 

and real data, we find that the current information metrics correlate less with the accuracy of 

spatial decoding than the original mutual information metric. We also find that the top 

informative cells may differ among metrics, and show a surrogate-based normalization that 

yields comparable spatial information estimates. Since different information metrics may 

identify different neuronal populations, we discuss current and alternative definitions of 

spatially informative cells, which affect the metric choice. 

Keywords: Hippocampus. Information. Place cell. Place field. Spatial coding. Spike train 

analysis. 
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Tort ABL, Ponsel S, Jessberger J, Yanovsky Y, Brankačk J, Draguhn A. Parallel detection of 

theta and respiration-coupled oscillations throughout the mouse brain (2018). Scientific 

Reports, 8:6432. DOI: 10.1038/s41598-018-24629-z 

 

 

Parallel detection of theta and respiration-coupled oscillations throughout the mouse 

brain 

 

Abstract 

Slow brain oscillations are usually coherent over long distances and thought to link 

distributed cell assemblies. In mice, theta (5–10 Hz) stands as one of the most studied slow 

rhythms. However, mice often breathe at theta frequency, and we recently reported that 

nasal respiration leads to local field potential (LFP) oscillations that are independent of 

theta. Namely, we showed respiration-coupled oscillations in the hippocampus, prelimbic 

cortex, and parietal cortex, suggesting that respiration could impose a global brain rhythm. 

Here we extend these findings by analyzing LFPs from 15 brain regions recorded 

simultaneously with respiration during exploration and REM sleep. We find that 

respiration-coupled oscillations can be detected in parallel with theta in several neocortical 

regions, from prefrontal to visual areas, and also in subcortical structures such as the 

thalamus, amygdala and ventral hippocampus. They might have escaped attention in 

previous studies due to the absence of respiration monitoring, the similarity with theta 

oscillations, and the highly variable peak frequency. We hypothesize that respiration-

coupled oscillations constitute a global brain rhythm suited to entrain distributed networks 

into a common regime. However, whether their widespread presence reflects local network 

activity or is due to volume conduction remains to be determined. 

 

URI: https://repositorio.ufrn.br/jspui/handle/123456789/25084 
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Tort ABL, Brankačk J, Draguhn A. Respiration-entrained brain rhythms are global but often 

overlooked (2018). Trends Neurosci., 41(4):186-197. DOI: 10.1016/j.tins.2018.01.007 

 

 

Respiration-entrained brain rhythms are global but often overlooked 

 

Abstract 

We revisit recent evidence showing that nasal respiration entrains oscillations at the same 

frequency as breathing in several regions of the rodent brain. Moreover, respiration modulates 

the amplitude of a specific gamma sub-band (70-120Hz), most prominently in frontal regions. 

Since rodents often breathe at delta and theta frequencies, we caution that previous studies on 

delta and theta power and their cross-regional synchrony, as well as on delta-gamma and 

theta-gamma coupling, may have detected the respiration-entrained rhythm and respiration-

gamma coupling. We argue that the simultaneous tracking of respiration along with 

electrophysiological recordings is necessary to properly identify brain oscillations. We 

hypothesize that respiration-entrained oscillations aid long-range communication in the brain. 

Keywords: Cross-frequency coupling. Delta. Gamma. Local field potential. Respiration. 

Theta. 
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Novaes MM, Palhano-Fontes F, Peres A, Mazzetto-Betti K, Pelicioni M, Andrade KC, Dos 

Santos AC, Pontes-Neto O, Araujo D. Neurofunctional changes after a single mirror therapy 

intervention in chronic ischemic stroke (2018). Int J Neurosci., 20:1-9. DOI: 

10.1080/00207454.2018.1447571 

 

 

Neurofunctional changes after a single mirror therapy intervention in chronic ischemic 

stroke 

 

Abstract 

Background: Mirror therapy (MT) is becoming an alternative rehabilitation strategy for 

various conditions, including stroke. Although recent studies suggest the positive benefit of 

MT in chronic stroke motor recovery, little is known about its neural mechanisms. Purpose: 

To identify functional brain changes induced by a single MT intervention in ischemic stroke 

survivors, assessed by both transcranial magnetic stimulation (TMS) and functional magnetic 

resonance imaging (fMRI). Materials and methods: TMS and fMRI were used to investigate 

15 stroke survivors immediately before and after a single 30-min MT session. Results: We 

found statistically significant increase in post-MT motor evoked potential (MEP) amplitude 

(increased excitability) from the affected primary motor cortex (M1), when compared to pre-

MT MEP. Post-MT fMRI maps were associated with a more organized and constrained 

pattern, with a more focal M1 activity within the affected hemisphere after MT, limited to the 

cortical area of hand representation. Furthermore, we find a change in the balance of M1 

activity toward the affected hemisphere. In addition, significant correlation was found 

between decreased fMRI β-values and increased MEP amplitude post-MT, in the affected 

hemisphere. Conclusion: Our study suggests that a single MT intervention in stroke survivors 

is related to increased MEP of the affected limb, and a more constrained activity of the 

affected M1, as if activity had become more constrained and limited to the affected 

hemisphere. 

Keywords: Mirror therapy; functional magnetic resonance imaging; ischemic stroke; stroke 

rehabilitation; transcranial magnetic stimulation 
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Conde-Ocazionez SA, Jungen C, Wunderle T, Eriksson D, Neuenschwander S, Schmidt KE. 

Callosal influence on visual receptive fields has an ocular, an orientation-and direction bias 

(2018). Front. Syst. Neurosci., 12:11. DOI: 10.3389/fnsys.2018.00011 

 

 

Callosal influence on visual receptive fields has an ocular, an orientation-and direction 

bias 

 

Abastract 

One leading hypothesis on the nature of visual callosal connections (CC) is that they replicate 

features of intrahemispheric lateral connections. However, CC act also in the central part of 

the binocular visual field. In agreement, early experiments in cats indicated that they provide 

the ipsilateral eye part of binocular receptive fields (RFs) at the vertical midline (Berlucchi 

and Rizzolatti, 1968), and play a key role in stereoscopic function. But until today callosal 

inputs to receptive fields activated by one or both eyes were never compared simultaneously, 

because callosal function has been often studied by cutting or lesioning either corpus callosum 

or optic chiasm not allowing such a comparison. To investigate the functional contribution of 

CC in the intact cat visual system we recorded both monocular and binocular neuronal spiking 

responses and receptive fields in the 17/18 transition zone during reversible deactivation of 

the contralateral hemisphere. Unexpectedly from many of the previous reports, we observe no 

change in ocular dominance during CC deactivation. Throughout the transition zone, a 

majority of RFs shrink, but several also increase in size. RFs are significantly more affected 

for ipsi- as opposed to contralateral stimulation, but changes are also observed with binocular 

stimulation. Noteworthy, RF shrinkages are tiny and not correlated to the profound decreases 

of monocular and binocular firing rates. They depend more on orientation and direction 

preference than on eccentricity or ocular dominance of the receiving neuron's RF. Our 

findings confirm that in binocularly viewing mammals, binocular RFs near the midline are 

constructed via the direct geniculo-cortical pathway. They also support the idea that input 

from the two eyes complement each other through CC: Rather than linking parts of RFs 

separated by the vertical meridian, CC convey a modulatory influence, reflecting the feature 

selectivity of lateral circuits, with a strong cardinal bias. 

Keywords: Interhemispheric connectivity. Orientation selectivity. Binocular. Monocular. 

Anticipation. 
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Chouchane M, Costa MR. Instructing neuronal identity during CNS development and 

astroglial-lineage reprogramming: Roles of NEUROG2 and ASCL1 (2018). Brain research, 

3. pii: S0006-8993(18)30115-X. DOI: 10.1016/j.brainres.2018.02.045 
 

 

Instructing neuronal identity during CNS development and astroglial-lineage 

reprogramming: Roles of NEUROG2 and ASCL1 

 

Abstract 

The adult mammalian brain contains an enormous variety of neuronal types, which are 

generally categorized in large groups, based on their neurochemical identity, hodological 

properties and molecular markers. This broad classification has allowed the correlation 

between individual neural progenitor populations and their neuronal progeny, thus 

contributing to probe the cellular and molecular mechanisms involved in neuronal identity 

determination during central nervous system (CNS) development. In this review, we discuss 

the contribution of the proneural genes Neurogenin2 (Neurog2) and Achaete-scute homolog 1 

(Ascl1) for the specification of neuronal phenotypes in the developing neocortex, cerebellum 

and retina. Then, we revise recent data on astroglia cell lineage reprogramming into induced 

neurons using the same proneural proteins to compare the neuronal phenotypes obtained from 

astroglial cells originated in those CNS regions. We conclude that Ascl1 and Neurog2 have 

different contributions to determine neuronal fates, depending on the neural progenitor or 

astroglial population expressing those proneural factors. Finally, we discuss some possible 

explanations for these seemingly conflicting effects of Ascl1 and Neurog2 and propose future 

approaches to further dissect the molecular mechanisms of neuronal identity specification. 

Keywords: Ascl1. Astroglia lineage-reprogramming. Neural progenitors. Neurog2. Neuronal 

identity specification. 
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Rocha KSAN. Grating stimuli do bias our concepts on cortical gamma synchronization: a 

study in capuchin monkey V1 (2017). 75f. Dissertação (Mestrado em Neurociências) - 

Universidade Federal do Rio Grande do Norte, Instituto do Cérebro, Natal, 2017.  

 

Grating stimuli do bias our concepts on cortical gamma synchronization: a study in 

capuchin monkey V1 

 

Abstract 

Cortical gamma oscillations (30 - 90 Hz) have been implicated in various cognitive processes, 

such as perceptual binding and attention. So far, most evidence in support of this hypothesis is 

based on studies that used artificial and simplified stimuli, such as moving gratings and bars. 

Recently, experimental work using natural images led to conflicting conclusions. In a 

paradigm that required human subjects to maintain fixation, electrocorticogram signals 

(ECoG) showed gamma for grating stimuli but not for static images or pink noise (Hermes et 

al., 2015). On the contrary, analysis of ECoG in the early visual cortex of macaque monkeys 

revealed strong gamma components for free viewing of natural scenes (Brunet et al., 2015). 

Here, we aim to clarify these discrepancies using a paradigm that allowed direct comparisons 

between fixation vs. free viewing conditions, for both simplified stimuli (moving and static 

gratings) and natural scenes (static and moving images). Recordings of spiking activity and 

local field potentials (LFPs) were obtained from the central and the peripheral representations 

of V1. Our results show that in capuchins (N= 3 monkeys), as previously described in 

macaques and humans, gamma is characteristically strong when stimulus parameters, such as 

size, orientation, and speed are set at to optimal values. Comparisons between fixation vs. free 

viewing conditions and gratings vs. natural stimuli revealed that gamma is always high for 

optimal grating stimuli, regardless of viewing condition (N= 93 recording sites, 2 monkeys). 

However, gamma is surprisingly absent during free viewing of natural images and movies. 

Similar negative findings were also obtained when the monkeys were exposed to real-world 

scenes, such as objects and other animals in the laboratory. The present results suggest that 

strong, narrow-band, gamma responses in V1 are primarily associated with the selective 

activation of cell populations sharing similar response properties. Therefore, gamma may be 

seen as a resonance phenomenon of the underlying cortical connectivity. Overall, our results 

belittle the importance of gamma as a critical cortical mechanism for vision. 

Keywords: Gama;Sincronização;V1;Percepção visual;Macaco-prego 
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