
 

 

 



SÃO PAULO SCHOOL OF ADVANCED SCIENCE ON 

ECOLOGY OF HUMAN SLEEP AND BIOLOGICAL 

RHYTHMS 

 

The SÃO PAULO SCHOOL OF ADVANCED SCIENCE ON ECOLOGY 
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ABSTRACTS 

 

SLEEP CLUSTERS AND MODIFIABLE RISK BEHAVIORS FOR 

NONCOMMUNICABLE DISEASES IN YOUNG ADULTS: DATA FROM A BIRTH 

COHORT IN BRAZIL 

 

Adriana Kramer Fiala Machado1, Andrea Wendt2, Ana Maria Baptista Menezes1, Helen 

Gonçalves1, Fernando C. Wehrmeister¹ 

 
1Post Graduate Program in Epidemiology, Federal University of Pelotas, Pelotas, 
Brazil; 
2Graduate Program in Healthy Technology, Pontifícia Universidade Católica do 
Paraná, Curitiba, Brazil. 
 
 

Objectives: To determine sleep clusters among young adults and describe the 
prevalence of modifiable risk behaviors for noncommunicable diseases (NCDs) 
according to these clusters. Methods: a cross-sectional analysis was carried out with 
the 1993 Pelotas Birth Cohort participants at the 22-year follow-up. Sleep onset, sleep 
offset, total sleep time (TST), TST variability, and sleep efficiency were evaluated by a 
triaxial accelerometer. We asked participants to wear the devices for 7 days on a non-
dominant wrist. Excessive daytime sleepiness (EDS) was assessed by the Epworth 
sleep scale (ESS) and sleep quality by the Pittsburgh Sleep Quality Index (PSQI). 
Sleep clusters of 2,738 individuals were determined using k-means cluster analysis. 
Crude and adjusted prevalence of modifiable risk behaviors (smoking, harmful alcohol 
intake, leisure physical inactivity, overweight, screen time, and ultra-processed food 
consumption) were presented according to the sleep clusters. Adjustments included 
wealth index, skin color, years of schooling, current occupation, shift work, and having 
children under 2 years. All analyses were stratified according to sex. Results: We 
identified three sleep clusters for men (Healthy sleepers, Late and variant sleepers, 
and Shorter and poorer sleepers) and three for women (Healthy sleepers, Late and 
poor-quality sleepers, and Shorter, variant, and inefficient sleepers). Both males and 
females classified as Healthy sleepers presented a lower prevalence of modifiable risk 
behaviors for NCDs compared to individuals from other sleep clusters. Conclusions: 
Sleep is a modifiable behavior and a common factor with several NCD risk factors. 
Prevention strategies for NCDs should also focus on sleep health. 
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INFLUENCE OF SLEEP TEMPORAL ALLOCATION AT NIGHTS BEFORE 

ASSESSMENTS ON ACADEMIC PERFORMANCE IN MEDICAL STUDENTS 

 

Adriano Chiombacanga Nafital¹, Mário André Leocadio Miguel², John Fontenele Araújo²  

 

¹Department of Biological Sciences, Púnguè University, Chimoio, Mozambique; 
²Department of Physiology, Federal University of Rio Grande do Norte, Natal, Brazil. 
 
 
Introduction: At nights before assessments, students choose different behavioral 
strategies for sleep temporal allocation (STA), such as staying up late studying and 
don’t sleep; stay up late studying and sleep before assessment; sleep early, wake up 
to study and go back to sleep; go to bed early and wake up early and stay studying 
until close to the assessment and; not to change the sleep routine. Aim: To investigate 
the influence of STA at nights before assessments on academic performance and its 
relationship with Chronotype, Social Jet Lag (SJL), Sleep quality and Mood in initial 
medical students at Federal University of Rio Grande do Norte (UFRN) in Brazil. 
Methods: This is a cross-sectional study conducted in the second semester of 2018 
and in 2019. Students answered the Morningness-Eveningness Questionnaire, 
Munich ChronoType Questionnaire, Pittsburgh Sleep Quality Index (PSQI), Beck 
Depression Inventory (BDI) and the State-Trait Anxiety Inventory. For academic 
performance, the final grade of Biological Module II and Infectology was used. The 
Kruskal Wallis test was used to assess the relationship of STA with academic 
performance, Horne and Östberg chronotype, SJL, PSQI, BDI, anxiety-state and trait 
anxiety. The research was approved by UFRN Research Ethics Committee. Results: 
The majority of 201 participants are male (62.2%), single (94.5%), with average age, 
BMI and academic performance of 21,45±3.47 years, 23.66±3.67 and 7.41±0.96 
values respectively. Only 30.3% reported that don’t change their sleep routine at nights 
before assessments. The majority, 48.8% reported that use the strategy of staying up 
late and sleeping a little before assessments. Around 5% reported that don’t sleep 
before assessments. We found a statistically significant difference between the groups 
according to the STA with academic performance [KW=15.612 (4); p=0.004], Horne 
and Östberg chronotype [KW=36.936 (4); p<0.01], PSQI [KW=22.213 (4); p<0.01], BDI 
[KW=19.358 (4); p=0.001], anxiety-state [KW=23.316 (4); p<0.01] and trait anxiety 
[KW=16.883 (4); p=0.002]. Conclusions: Students who use a strategy that cause total 
or partial sleep deprivation have worse academic performance, tendency to evening-
type, poor sleep quality and high scores of depression and anxiety. These findings 
reinforce the guidelines for students to have a study routine. 
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PLASMODIUM PARASITES HITCHHIKING ON HOSTS’ RHYTHMS: DO 

EMBODIED OSCILLATORS INFLUENCE DISEASE SEVERITY? 

 

Alejandra Herbert-Mainero, Sarah E. Reece   

 

Institute of Ecology and Evolution, School of Biological Sciences. The University of 
Edinburgh, UK. 
 

 

Malaria (Plasmodium) parasites replicate rhythmically within the hosts’ red blood cells. 

This synchronised replication of parasites coupled with damage caused by the host’s 

rhythmic immune responses are responsible for the severity of disease symptoms. 

Furthermore, a key aspect of parasite rhythms is that when parasites reach a certain 

developmental stage, which occurs at a particular phase of host rhythms, they 

withdraw from the circulation to “sequester” in the host’s organs. Conventional wisdom 

assumes sequestration allows parasites to avoid clearance by the spleen which 

captures parasites within red blood cells if they remain in the circulation. However, 

despite that sequestration occurs at a particular time of day, the role of host rhythms 

in influencing opportunities to sequester and its benefits have been overlooked. Here, 

we use a rodent malaria model to determine how light-entrained and food-driven host 

rhythms influence the accumulation of parasites in host organs (liver, lungs, spleen), 

as a marker for sequestration. We find that patterns of accumulation vary within host 

tissues, with the biggest ratio of parasite content found in the liver and the least in the 

spleen. Further, accumulation rhythms correlate with light-entrained rhythms, whereas 

in the lungs parasites align with food-driven rhythms, and this pattern is consistent in 

a reversed light schedule.  We were unable to detect any changes in parasite 

accumulation in the spleen, but this is not unexpected because we did not address the 

systemic inflammation time window. It would be interesting to further assess under 

inflammation how these specific disease phenotypes vary. Overall, our findings reveal 

previously unknown spatial complexity in the roles of rhythms in the interactions 

between host and parasite. If better understood, this topic could have translatable 

value in reducing disease severity and parasite fitness by controlling specific host 

rhythms. 
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THE INFLUENCE OF LONG-TERM CPAP THERAPY ON METABOLIC 

VARIABLES IN OBSTRUCTIVE SLEEP APNEA PATIENTS 

 

Wojciech Kuczyński, Aleksandra Kudrycka, Piotr Białasiewicz 

 
Medical University of Lodz, Department of Sleep Medicine and Metabolic Disorders; 
Mazowiecka 6/8, 92-216 Lodz, Poland. 
 
Introduction: Obstructive sleep apnea (OSA) is characterized by repeated interruption 

of ventilation during sleep due to pharyngeal airway closure. Continuous positive 

airway pressure (CPAP) is the most effective therapy in moderate and severe OSA. 

The influence of CPAP on metabolism is not fully appraised. Aim: This study was 

designed to assess the influence of long-term CPAP therapy on blood glucose 

concentration, insulin resistance, blood lipids in one year observation. Methods: All 

patients underwent overnight polysomnography. 53 patients were classified due to 

apnea- hypopnea index (AHI) into 3 groups: mild, moderate and severe OSA. We 

excluded from the study patients with any known thyroid diseases. Blood samples were 

collected before introducing CPAP and after one year on therapy. Results: 22 patients 

had AHI (5-15) average glucose was 105.6 mg/dl (SD 13.7), cholesterol 173.3 (SD 

44.9), triglycerides 123.7 (SD 75.4), LDL 106.0 (SD 43.1); after one year glucose was 

114.1 (SD 21.9, p=0.02), cholesterol 205.7 (SD 59.0, p=0.003); triglycerides 162.6 (SD 

97.6, p=0.001), 129.5 (SD 54.6, p=0.02). 31 patients had AHI (>15) and they started 

CPAP therapy. Serum results before and after 12 months were: glucose 116.9 mg/dl 

(SD 25.9), cholesterol 192.0 mg/dl (SD 38.1), triglycerides 145.2 mg/dl (SD 81.3), LDL 

120.6 mg/dl (SD 34.8), after one year of CPAP glucose 114.5mg/dl (SD 34.5, p=0.5), 

cholesterol 185.4 mg/dl (SD 36.3, p=0.29), triglycerides 157.9 md/dl (SD 110.3, 

p=0.46), LDL 111.2 mg/dl (SD 31.3, p=0.13). Conclusions: Patients without CPAP 

therapy during 12 months had significantly higher glucose, cholesterol, triglycerides, 

LDL (p<0.05) compared to CPAP patients on CPAP where no changes were observed. 
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SCN VIP NEURONS UNDERGO A DAILY CYCLE OF GROWTH AND 

RETRACTION 

 

Alexandra Neitz 

 

Department of Biology, University of Washington, Seattle, WA 98195, USA. 
 
 
Circadian rhythms in behavior and physiology in mammals are coordinated by the 
suprachiasmatic nucleus (SCN) of the hypothalamus. Network properties, such as how 
specific SCN neurons and glia communicate with one another, are essential for the 
SCN to act as a robust pacemaker. Several lines of evidence suggest that this network 
organization rearranges across the 24-hour cycle: (1) synapses in the SCN are pruned 
and reassembled; (2) SCN astrocytic processes appear to show rhythms of 
contraction/growth; (3) several cell adhesion molecules that are expressed throughout 
the brain during development retain expression in the SCN and other areas of the brain 
that undergo structural plasticity into adulthood; (4) neuronal fiber immunoreactivity to 
VIP, an SCN neuropeptide critical to maintaining circadian rhythmicity, changes 
cyclically. This last result suggests that VIPergic neurons could themselves undergo 
24-h rhythms of contraction/growth. Alternatively, rhythms in immunoreactivity could 
be the result of 24-h rhythms of transport and release of the peptide. To address these 
alternative hypotheses here we used CUBIC tissue clearing to show the fiber density 
of VIP neurons changes across a 12:12 hr Light:Dark cycle in intact mouse SCN 
preparations. We labeled VIPergic fibers through intersectional genetics that label the 
cytoplasm of VIP neurons with tdTomato, and harvested tissue at two time points 
during the 24-h cycle. A machine learning algorithm was used to detect fibers from 
background. The total area that the fibers cover was used to measure the rhythm of 
contraction and growth. The area of VIP fibers at the two time points was analyzed 
across the three axes: rostrocaudal, mediolateral, and dorsoventral. We found that VIP 
fibers covered more area in the afternoon, 3 hours before lights off, compared to early 
morning, 3 hours before lights on in the caudal SCN and in the central SCN along the 
mediolateral axis. These results suggest that daily structural plasticity changes may be 
essential for VIP neurons to integrate photic information and to synchronize cells within 
the SCN. Future studies seek to determine the role of these putative changes in fiber 
density on synaptic connectivity within the SCN. 
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ASSOCIATIONS BETWEEN THE DURATION AND QUALITY OF SLEEP OF 

PREGNANT WOMEN IN THE THIRD TRIMESTER WITH THE DURATION OF 

LABOR 

 

SALES, A.R.V.; VARTANIAN, D.; ANDRADE, M. A. M.; PEDRAZZOLI, M. 

 
School of Arts, Sciences and Humanities, University of São Paulo, São Paulo, 2022. 
 
 
Among the biopsychosocial changes that occur during pregnancy are changes in the 
pattern of the sleep-wake cycle. Research suggests that there are associations 
between the quality and quantity of sleep of pregnant women in the prenatal period 
with adverse outcomes in maternal and child health. The primary objective of this 
project is to investigate the presence/absence of significant associations between the 
duration and quality of sleep of pregnant women in the third trimester and the duration 
of labor. For this, a study will be carried out with 133 pregnant women in the third 
trimester of pregnancy accompanied at the Casa Angela and Sapopemba birthing 
centers, both located in the city of São Paulo. Demographic, anthropometric, obstetric, 
actigraphic data will be collected, as well as data related to sleep and psychological 
status of the participants, in addition to secondary data from the pregnant women's 
medical records. The results will be analyzed by comparing the means between groups 
using an analysis of covariance (ANCOVA). The basic hypothesis is that a lower quality 
and duration of sleep throughout pregnancy are associated with a longer duration of 
labor. In addition to generating knowledge for a subject of public interest, the results of 
this project are expected to encourage and collaborate with the creation of new 
services and technologies for monitoring pregnant women. 
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INFLUENCE OF SOCIAL JET LAG ON FOOD INTAKE AFTER 1 YEAR OF 

BARIATRIC SURGERY 

 

Aline Cunha Carvalho, Maria Carliana Mota, Luisa Pereira Marot, Luís Augusto Mattar, 

José Américo Gomides de Sousa, Camila Thais da Costa Assis, Ana Cristina Tomaz 

Araújo, Cibele Aparecida Crispim 

 
Faculty of Medicine, Federal University of Uberlândia, Uberlândia, Brazil 
 
 
Introduction: Circadian misalignment is caused by a failure in the synchronization 
between endogenous (central and peripheral clocks) and environmental factors. Social 
Jetlag (SJL) is a measure that indicates the degree of this misalignment and is related 
to a higher risk of obesity, worse metabolic parameters and dietary patterns. However, 
the influence of SJL on food consumption in patients undergoing bariatric surgery is 
still little explored in the scientific literature. Aims: To evaluate the influence of SJL on 
food consumption during the first year after bariatric surgery. Methods: The study 
included 122 bariatric patients (83.3% female; 33 years old [28 – 41.7]), and 80% 
underwent Roux-en-Y Gastric Bypass. The evaluation moments were: Baseline 
(before surgery), three months, six months, and one year after bariatric surgery. The 
participants were categorised as follows: initially, the mean exposure to SJL of the four 
assessment periods was calculated. Subsequently, the median of this distribution was 
determined and used to categorise the participants into two groups: large exposure to 
SJL (mean exposure > median) or small exposure to SJL (mean exposure ≤ median). 
The food consumption was evaluated by two 24-h recalls (24HR) at each evaluation 
moment, one on weekdays and the other one on weekends, totaling 976 recalls, 
according to the Multiple pass method. Generalized Estimating Equations (GEE) were 
performed to determine the influence of the SJL on macronutrients and fiber 
consumption. We used as adjustments in the statistical analysis: sex, age, surgical 
technique, family income, physical activity, and BMI (Body Mass Index). Results: The 
results showed an isolated effect of SJL on food consumption. The group more 
exposed to SJL had a higher consumption of calories (1124.00 and 1302.00; p=0.001), 
proteins (76.79 and 90.10; p= 0.001), carbohydrates (98.49 and 108.68; p= 0.038), 
total fat (46.57 and 55.06; p= 0.002) and polyunsaturated fats (7.38 and 8.66; p= 0.011) 
compared to the group less exposed to SJL. Conclusion: Higher exposed level to SJL 
was associated with higher consumption of calories, protein, carbohydrates, and total 
and polyunsaturated fats during the first year of bariatric surgery. Future studies with 
longer follow-ups are needed to better elucidate these results. 
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CAN CHRONOPHARMACOLOGY IMPROVE THE EFFICACY AND SAFETY OF 

PHARMACOLOGICAL DRUGS? 

 

 

Alisson S. R. Santos; Daniel Vartanian; Ana Amélia Benedito-Silva; Mario Pedrazzoli.  

 
Interdisciplinary Sleep Research Group (GIPSO), School of Arts, Science, and 
Humanities (EACH), University of São Paulo (USP), São Paulo, Brazil.  
 
 
Background: The pharmacokinetics (PK) and pharmacodynamics (PD) parameters of 
the drugs can be significantly affected by biological rhythms. It can also influence drug 
efficacy and safety because of biological rhythms modulating the PK and PD profile of 
the drugs. With that in mind, this study aims to map and evaluate, approximately, all 
the technical-scientific knowledge of original and peer-reviewed research regarding the 
relationships between biological rhythms and PK and PD processes. Methods: The 
review is being conducted according to the Systematic Quantitative Literature Review 
(SQLR) method proposed by Pickering and Byrne (2014), developed for Ph.D. 
students and researchers at the beginning of their careers. The documents will be 
gathered using eight electronic databases of academic journals, selected to 
contemplate the chronobiology interdisciplinary nature: Medline, Pubmed Central, 
Embase, CINAHL, PsycARTICLES, PsycINFO, Web of Science’s Main Collection, and 
Scopus. The search strategy used two research domains: "biological rhythms'' (1) and 
"pharmacology" (2). The process of developing terms and keywords considered only 
the English (EN) language. Potentially relevant studies were selected according to 
several inclusion and exclusion criteria, including only original and peer-reviewed 
research. Expected results and conclusions: We expect to find few original articles 
with clinical settings in the chronopharmacological approach, mostly conducted with 
animal models. We also expect to discover whether some drugs would be administered 
considering the variation of biological rhythms and how it can improve drug efficacy 
and drug safety depending on the time of administration. The possibility that drug 
therapy be optimized by considering the dosing time when the drug activity is high and 
other pharmacological properties leading to side effects are low. Further clinical and 
preclinical studies are probably necessary to confirm whether biological rhythms can 
affect the drug efficacy and drug safety. 
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Introduction: Tasks requiring individuals to identify specific stimuli may create 

response/non-response conflict, which may impair performance depending on 

stimulus feature overlap. Whether sleep deprivation interacts with such impairment is 

unknown. We investigated the effects of total sleep deprivation (TSD) on stimulus 

identification in a continuous performance matching task (CPMT). Methods: N=85 

adults (ages 21–40; 50f) completed a 4-day laboratory study with 10h baseline sleep 

(22:00–08:00), a 38h acute TSD or 10h sleep opportunity (control condition), and 10h 

recovery sleep. The ~6min CPMT was administered every 2–4h during wakefulness. 

Participants completed 300 trials where a 3-digit number was flashed on the screen for 

100ms. They were instructed to respond (mouse-click) within 900ms, but only if the 

number was the same as the preceding number (i.e., a repeat); for all other trials a 

response was to be withheld. The 5 daytime testing sessions (09:00–21:00) at baseline 

(day 2) and after TSD/control (day 3) were used for analysis. Trials were classified 

based on number of digits matching the preceding trial (stimulus feature overlap): none 

(180 trials), one (30 trials), two (near-repeat; 30 trials), or all (repeat; 60 trials). Hit and 

false alarm (FA) rates were analyzed with mixed-effects ANOVA for day, condition, trial 

type, and their interactions. Mean response time (MRT) was analyzed equivalently for 

repeat trials only. Results: Hit rate declined from day 2 to day 3 in the TSD group 

(F[1,83]=0.15, p<0.001), but not the control group (F[1,83]=0.018, p=0.335). Though 

FA rate was low overall (<0.06), FA frequency was higher on trials with greater stimulus 

feature overlap. FA rate increased on day 3 for the TSD group (all p<0.004), especially 

for near-repeats (F[1,415]=-0.014, p<0.001). Changes in MRT were statistically 

significant, but negligible (<20ms). Conclusion: Our results suggest that greater 

stimulus feature overlap on the CPMT was associated with greater costs required to 

resolve conflict. Sleep deprivation exacerbated these costs. Interpretation is limited 

however, because a response was not required for non-repeat trials. Implementing a 

two-alternative forced choice version of the task in future TSD studies would address 

this limitation. 
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ASSESSING METABOLITE RHYTHMS IN SIMULATED SHIFT WORK 

 

Ameena Michelle Khan Sullivan 
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A critical aspect of circadian biology research is examining the changes in rhythmic 
hormones and other analytes under different sleep-wake conditions. As such, we have 
already demonstrated that abrupt shifts in the timing of plasma hormones and 
metabolite profiles occur during a simulated shift work protocol. However, this requires 
regular blood sampling via cannula over a minimum 24h period which is costly and 
burdensome. This study aims to measure metabolites in abdominal interstitial fluid and 
in finger sweat and compare the results to the serial blood sampling method we 
typically employ in our studies. The interstitial metabolites were collected via a novel 
microdialysis device (U-RHYTHM) that collects high resolution (every 20 minutes) 
interstitial tissue fluid samples from the abdominal area. Nine participants followed a 
10-day at home-protocol and a simulated night-shift residential routine at the Surrey 
Clinical Research Facility. We tracked hormones and metabolites in plasma, interstitial 
fluid and finger sweat simultaneously in order to assess the effect of mistimed feeding 
and sleep during a highly controlled 6-day simulated shift work protocol in 9 healthy 
volunteers. Examining these novel data collection methods for metabolomics samples 
will open new opportunities for field studies to examine what happens in real-life 
situations to shift workers and other at-risk groups. To help us understand the systemic 
effect of the acute shifting of a sleep-wake schedule and to take full advantage of this 
residential study, we will collect faecal samples to assess the effect of abrupt changes 
in sleep schedules has on the microbiome and use the serial blood samples to examine 
changes in the circadian rhythm of DNA methylation. 
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CARGO HANDLING OPERATIONS 
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Cargo handling is an operation, which requires a high level of performance from the 
officer of the watch (OOW). This study aimed to investigate the effect of different shift 
schedules on sleep quality, cognitive performance, and sleepiness of 139 OOWs on 
oil tankers with 4on–8off shifts, during the first shift of cargo handling. Sleep quality 
(Pittsburgh Sleep Quality Index (PSQI)), level of sleepiness (the KarolinskaSleepiness 
Scale (KSS)), Psychomotor Vigilance Task (PVT), and Arrow Flanker task 
performance were examined. The results showed that OOWs with (00:00–04:00, 
12:00–16:00) and (04:00–08:00, 16:00–20:00) shifts had impaired cognitive 
performance and higher sleepiness during the cargo handling operation, and they also 
experienced impaired sleep quality. The results demonstrated that the circadian 
rhythm and homeostatic sleep drive have a greater impact on cognitive performance 
and sleepiness than time on shifts. These results suggest that allocating rest hours 
immediately before the cargo handling operation may reduce the risk of fatigue.  
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Introduction: The impact of circadian disruption on cognition has been highlighted by 
the consequences of shift-work and the experimental manipulation of sleep-wake 
cycles in humans and rats (Marquié et al, 2015; Fekete et al, 1985). Despite these 
observations, the functional connections between Suprachiasmatic Nucleus (SCN) 
and memory- related regions - such as the Hippocampus (HIPP), have never been 
defined and the circuits supporting their interaction remain elusive. Aim: We hereby 
propose to elucidate the mechanisms by which circadian pathways may impact in 
hippocampal-related function and memory output. Methods: Whole-brain functional 
connectivity was modelled by combining 14C-2- deoxyglucose functional brain imaging 
and Partial Least Squares Regression (Dawson et al, 2014) on male Sprague-Dawley 
rats (13 week-old), under a normal circadian cycle or after 4 cycles of repeated phase 
shifts and recovery sessions (Craig et al, 2008). The correlates of this circadian 
challenge in memory function were assessed by a battery of behavioral tests. 
Anatomical connectivity between SCN and memory-related regions was probed by 
injecting transsynaptic anterograde [rVSV-(VSV-G)-Venus] and retrograde [rVSV-
(RABV-G)-eGFP] viral tracers in the rat SCN and HIPP. Results: Upon analysis of 67 
brain regions, we found alterations in the metabolic activity of SCN and the HIPP, 
Medial Entorhinal Cortex (MEC), Perirhinal Cortex and Dorsal Raphé (DR). We then 
modeled the relationship between the activity of these seed regions and the remainder 
regions measured. A total of 127 functional connectivity interactions were impacted by 
the circadian shift, particularly a hypofunction of the MEC and related projections and 
an upsurge of the DR function and associated pathways. Moreover, the shifted animals 
displayed a reduced performance in the Novel Object Recognition Test and in the 
Pattern Separation Task, whereas the performances in the Morris Water Maze and the 
Y-maze were preserved. Relevant anatomical projections were identified and validated 
by transsynaptic antero- and retrograde tracing between the SCN and the HIPP, 
revealing the Septum as a putative hub of circadian information onto the HIPP. 
Conclusions: Altogether, these connectivity patterns suggest that circadian 
disturbance elicits detrimental changes in memory-encoding regions and adaptive 
mechanisms to preserve cognitive performance upon circadian insult. 
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FUNCTIONAL CHARACTERISATION OF HUMAN PERIOD2 
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In human cells, circadian temporal programs are thought to be facilitated by a feedback 
loop in which PER and CRY proteins form complexes that repress CLOCK/BMAL1-
driven transcription of the Period (Per) and Cryptochrome (Cry) genes. Little is known, 
however, concerning the cell-autonomous mechanisms that confer 24h organisation to 
the activity and subcellular localisation of PER-containing complexes, and how their 
cell-intrinsic regulation is integrated with extracellular timing cues. In this study, we use 
CRISPR-mediated gene editing to label endogenous PER2 with reporters including the 
versatile HaloTag. This enables the functional characterisation of PER2 abundance, 
stability, and interacting partners across the circadian cycle, with respect to the other 
reporters of rhythmic gene expression. We demonstrate the use of a proteolysis 
targeting chimera (PROTAC), HaloPROTAC-3, to manipulate the levels of PER2 in 
U2OS cells and assess the role of PER2 in different modes of cellular entrainment. 
Moreover, we characterise how the abundance, activity and interactions of PER2 
change across the circadian cycle via quantitative mass spectrometry. We find that 
PER2 interacts strongly and stoichiometrically with CRY1 and CSNK1, whereas 
interactions with other known partners are much weaker and/or non-stoichiometric. 
Finally, we also identify and validate a number of novel PER2 interactors, with clear 
enrichment for RNA-binding proteins, as well as finding several sites of putative post-
translational regulation of PER2 activity. We conclude that daily changes in PER2 
abundance are likely insufficient to account for daily variation in PER2 activity. 
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INTRODUCTION: The effects of hormonal contraceptives on sleep has been matter of 

debate in current literature. While some articles observed a sleep promoting effect and 

reduced sleep disordered breathing, others have failed to detect any result or even 

detected a worse sleep pattern in women using hormonal contraception. As the 

literature has been growing on this field, a systematic review is necessary to gather 

and compare all the studies in a comprehensive way. METHODS: A bibliographic 

search was conducted in Pubmed, Scopus and Web of Science. Studies were selected 

first based on titles and abstracts, followed by full text analysis and data extraction. 

Original studies evaluating women using hormonal contraception were considered 

eligible. Both objective and subjective sleep-related outcomes were extracted for 

analyzes. Individual effect size for each articles was calculated using regular or 

standardized mean differences and meta-analyses were conducted using a random 

effects model. RESULTS: 1787 non-duplicated articles were included in our initial data 

screening. Articles sample was reduced to 114 records after abstract screening and to 

ten studies after full text analyses. The following sleep outcomes were eligible for meta-

analysis: Pittsburgh Sleep Quality Index (3 studies), total time in bed (4), subjective 

total sleep time (4), objective total sleep time (3), sleep latency (6), sleep efficiency (6). 

None of them resulted in statistically significant effects of contraceptive use and the 

effect size ± 95% interval of confidence overlapped the zero value. CONCLUSIONS: 

Hormonal contraceptives is not associated to any alteration in sleep patterns in 

women. This conclusion should be restricted to a general framework, since our sample 

does not allowed stratified analyses. Future studies should consider the effect of 

specific hormonal composition (ex.: combined vs. progestogen-only contraceptives) 

and administration route (contraceptive pills vs. levonorgestrel intrauterine device). 
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Objectives: South Africans living in low socioeconomic areas have reported unusually 
long time-in-bed and total sleep times (±10.3h). The reason(s) for this have not been 
explored, but perhaps long sleep is in compensation for poor sleep quality owing to 
stressful socio-environmental factors typical of low-income communities. This study 
aimed to investigate whether fear of not being safe during sleep is associated with 
markers of sleep quality or sleep duration. Methods: South African adults (n=411, 25-
50y, 57% women) of African origin living in an urban informal settlement, characterised 
by high crime and poverty rates, participated in this study. Self-reported demographic 
and sleep data were collected via questionnaires. Results: Adjusted logistic 
regression models indicated that participants who answered “yes” to any of the fear-
related questions were more likely to report excessive daytime sleepiness (Epworth 
Sleepiness Scale>10), poor sleep quality (Pittsburgh Sleep Quality Index>5) and 
clinically significant insomnia symptoms (Insomnia Severity Index>14) compared to 
participants who answered “no”. Gender-stratified analyses showed the relationships 
between fears-related to safety during sleep and both poor sleep quality and disturbed 
sleep were stronger among men than women. Conclusion: This is one of the first 
studies investigating how perceptions of personal safety at night may impact sleep 
outside of American or European populations. In these low-income African-origin 
adults, fear of not being safe during sleep was associated with a longer sleep 
opportunity but shorter, poorer quality sleep. 
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Background: In recent years, there has been an increased generation of sleep time 
questionnaires. However, only a few of them have been standardized (reliable 
measures) and validated. Objective: To assess the reliability of the South American 
Youth Cardiovascular and Environmental (SAYCARE) sleep time questionnaire in 
children and adolescents. Methods: Children (N=41) and adolescents (N=106) aged 
3-18 years from seven South American cities participated in the SAYCARE study. 
Sleep time and routine were reported by the questionnaire twice, two weeks apart. 
Wake-up time, bedtime, siesta time, night sleep time, sleep period (through the 
equation: bedtime - wake-up) and total sleep time (through the equation: sleep time + 
siesta night time) were reported. Data were recorded and stratified for week and 
weekend days, and the total days’ data were calculated. Reliability analysis was 
performed by the intraclass correlation coefficient (ICC) and kappa (k) agreement. 
Results: In children, only bedtime (ICC and k ≤0.35) and sleep period (ICC and k ≤ 
0.02) on weekend days and total days exhibited low reliability. Conversely, in 
adolescents, wake-up time (ICC or k ≥ 0.62), siesta time (ICC or k ≥ 0.45) and sleep 
period (ICC and k ≥ 0.45) showed acceptable reliability. Conclusion: The SAYCARE 
questionnaire is a reliable tool to measure sleep time in South America Youth. 
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Background: Sleep is a vital physiological need for the maintenance of human life. 
Sleep deprivation causes symptoms such as fatigue, excessive daytime sleepiness, 
attention deficits, concentration and memory, increased consumption of medications, 
alcohol and stimulants, increased irritability, increased risk of developing 
cardiovascular diseases, psychiatric disorders, metabolic dysfunctions, and 
occupational and automobile accidents. Although the scenario has been changing in 
the last decade, the importance of quality sleep is not a big discussion in the health 
area and this knowledge is not present in the daily lives of the population. According 
to the literature, athletes tend to sleep less hours and with less quality than the overall 
population. This can be attributed to the routine dedicated to sport, high demand for 
training, long trips, jet lag, increased levels of anxiety before competitions, as well as 
the lack of awareness about the role of sleep in optimizing sports performance. In 
addition to the main consequences, sleep deprivation in athletes can lead to a slower 
physical recovery after a big effort, leading to impairments in performance (speed and 
endurance), neurocognitive functions (attention and memory), immunity and increased 
risk of injury. The objective of this study was to identify the aspects of sleep that may 
be impairing the performance of tennis players. Methods: Objective and subjective 
sleep parameters of three male tennis players, between 14 and 24 years old, from the 
state of São Paulo, were analyzed. The instruments used for the research were: 
demographic questionnaire, Munich Chronotype Questionnaire (MCTQ), Horne &amp; 
Ostberg Questionnaire (H&O), Insomnia Severity Index (IGI), Stop-Bang 
Questionnaire, Pittsburgh Sleep Quality Index (PSQI) and activity monitoring 
(actimetry). Results: Impairment in at least one aspect related to sleep can be 
identified in all participants. In subject A, the presence of poor sleep quality was 
identified, in subject B the presence of social jet lag and in subject C of total insufficient 
sleep time and social jet lag. A disparity was observed between subjective perception 
in relation to the objective measure of sleep duration in the three tennis players, which 
may indicate poor perception of sleep. Conclusions: The high demand in all areas in 
the life of a trained athlete, added to the ontogenic characteristics of sleep of teenagers 
and young adults, tend to hinder a good relationship with sleep. Therefore, it is 
important that athletes be accompanied by a psychologist with knowledge about sleep 
physiology who acts guiding and creating strategies in order to promote improvement 
in sports performance and quality of life through improved sleep quality. 
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Amphibians' vulnerability to global warming is a growing concern. In most laboratory 
studies, the exposure to constant high temperature contrasts with the pattern of cyclic 
thermal variation in nature, which has the potential to attenuate adverse effects of 
warming especially in ectothermic animals. This study investigated effects of high 
temperature in juvenile bullfrog males (Lithobates catesbeianus) exposed to daily 
cyclic and constant regimens. Frogs (n = 42) were brought to the laboratory and 
individually housed inside buckets in a recirculating water system with filtration and 
thermostatic control, under natural photoperiod. After acclimation, frogs were exposed 
to constant 24 °C (n = 21; T24), constant 30 °C (n = 9; T30) or cyclic 24 to 30 °C (n = 
9; T24-30) for two weeks. Food was offered three times a week, and frogs could freely 
alternate between water submersion and air exposure. Daily patterns of voluntary food 
ingestion, microhabitat choice, and locomotor activity were analyzed by direct 
observation or video recording. Plasma corticosterone (CORT) and bacteria-killing 
ability (BKA) were measured by ELISA and spectrophotometry, respectively. Bullfrogs 
under T24 stayed 59.41% of the time submerged in water and spent 65.44% of the 
time out of water under T30, suggesting an escape response from the lower oxygen 
availability and other harms of warm water. Feeding behavior and microhabitat choice 
were poorly rhythmic in all regimens; however, there was an effect of higher 
temperature in enhancing rhythmicity of locomotor activity. Frogs under T30 and T24-
30 had higher CORT and lower BKA, suggesting that 30 °C caused heat stress and 
dysregulation of innate immunity in both constant and cyclic regimens. Thus, severe 
impairment of function and performance could possibly result of a more prolonged 
exposure of bullfrogs to 30 °C in either regimen, and further research is needed to 
elucidate the potential effects of global warming in the thermally variable environment. 
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Study objectives: Isolated sleep paralysis is a benign but frightening condition 
characterised by a temporary inability to move at sleep onset or upon awakening. 
Despite the prevalence of this condition, little is known concerning its clinical features, 
associated demographic characteristics, and prevention as well as disruption 
strategies. Methods: An online cross-sectional study. The sample consisted of 3523 
participants who had reported at least one lifetime episode of ISP and 3288 participants 
without a lifetime episode. Participants answered a survey involving questions about 
sleep quality, sleep paralysis, and sleep paralysis prevention/disruption techniques. 
Results: Those who reported experiencing ISP at least once during their lives reported 
longer sleep onset latencies, shorter sleep duration, and greater insomnia symptoms. 
Females (vs. male) and younger (vs. older) participants were more likely to experience 
ISP. Significant fear during episodes was reported by 76.0% of the participants. Most 
people (63.3%) who experienced ISP believed it to be caused by ‘something in the 
brain’. A small minority endorsed supernatural causes (7.1%). Five prevention 
strategies (e.g., changing sleep position and adjusting sleep patterns) with at least 
60.0% effectiveness, and five disruption strategies (e.g., physical/bodily action and 
making noise) with varying degrees of effectiveness (ranging from 42.7 to 61.8) were 
identified through open-ended responses. Conclusions: ISP is associated with 
shorter sleep duration, longer sleep onset latency, and greater insomnia symptoms. 
The multiple prevention and disruption techniques identified in this study support 
existing treatment approaches and may inform subsequent treatment development. 
Implications for current diagnostic criteria are discussed. 
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Objective: The present study aims to evaluate the effects of melatonin 
supplementation in night workers who are in the menopausal transition on metabolic 
parameters, arterial pressure and stiffness, sedentary and eating behavior and 
insomnia symptoms. Methods: 40 night workers and 40 day workers who are in the 
menopausal transition who work in the 12hx36h system will be evaluated. Workers 
who undergo hormone replacement therapy will be excluded. The groups of workers 
will be divided into a control group and an intervention group, so that each group is 
made up of 20 workers. The intervention group will receive the melatonin dose that will 
be adjusted gradually and individually and should be taken 1 hour before the usual 
bedtime, only on days off (between shifts and free days), and the control group will 
receive placebo with the same instruction, for 90 days in both groups. As this is a 
double-blind study, neither the participants nor the investigators will know if they will 
be part of the intervention group or the control group. Before and after the intervention, 
a blood sample will be collected to determine plasma concentrations of blood glucose, 
total cholesterol, HDL-cholesterol, LDL-cholesterol, VLDL-cholesterol, serum 
triglycerides and glycosylated hemoglobin, after a 12-hour fast. Insomnia symptoms, 
blood pressure and stiffness parameters, sedentary and eating behavior will also be 
evaluated. Expected results: Workers in the intervention group are expected to show 
improvement in metabolic parameters, blood pressure and stiffness, sedentary and 
eating behavior, and insomnia symptoms compared to the control group. In addition, it 
is expected that the improvement of the evaluated parameters will be greater in the 
night workers intervention group compared to the day workers intervention group. 
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Introduction: In patients with breast cancer (BC), insomnia affects 69% of patients 

treated with chemotherapy, a level three times higher than that in general population 

[1]. Cancer diagnosis and side effects of treatments could explain this insomnia. This 

later causes fatigue, which adds to cancer related-fatigue (CRF). Furthermore, 

cardiorespiratory and muscular deconditioning increases this fatigue. Objectives: (i) 

quantify insomnia and evaluate its evolution during chemotherapy treatment, (ii) 

investigate the effects of a 3 months’ supervised exercise program on insomnia. 

Methods: 40 patients with non-metastatic BC, undergoing chemotherapy, are 

randomly allocated to one of two groups who follows standard oncological care, either 

without (control group) or with (training group) a supervised aerobic exercise program, 

3 times/week, for 3 months. At baseline, a polysomnography is done to verify the 

presence or absence of insomnia and/or other sleep disorders. Before, after exercise 

program and six month’s follow-up, a clinical examination assesses insomnia, 

according to DSM-5 criteria. Several questionnaires: ISI, PSQI, ESS, HAD, MFI-20, 

BPI and a 2-week sleep diary are completed. An actimeter is worn for a week. Core 

body temperature and salivary melatonin also are followed. Physiological adaptations 

to exercise are measured through a maximal graded exercise test, on ergocycle before 

and after exercise program. Expected results: Only patients with insomnia are 

included. After training program, a decrease of insomnia, fatigue, pain, sleepiness, 

anxiety/depression are expected. Moreover, an improvement of chronobiological 

rhythms and physiological adaptations to exercise are also expected. Expected 

conclusion: Non-pharmacological treatment such as physical activity could reduce 

insomnia, CRF, and improve cardiorespiratory fitness. An exercise intervention could 

be systematically proposed to patients with BC, to prevent the recurrence and co-

morbidities. 

 

 

 

 

 

 

 

 

 



22 
 

LEPTIN ADMINISTRATION DURING EARLY-FATTENING IN 13-LINED GROUND 

SQUIRRELS (ICTIDOMYS TRIDECEMLINEATUS) DISRUPTS BODY WEIGHT 

AND FOOD INTAKE IN A SEX-SPECIFIC MANNER 

 

Cole K. Deal; Cory T. Williams 

 
Colorado State University, Department of Biology. 1878 Campus Delivery Fort Collins, 
Colorado 80523 
 
 
The control of feeding in seasonal mammalian hibernators is poorly understood but is 
known to involve several peripheral signals that access the brain to control appetitive 
and consummatory behaviors. Mammalian hibernators are characterized by a period 
of drastic fattening and feeding in the fall and become clinically obese prior to the onset 
of hibernation. Interestingly, there exists a short period prior to hibernation immergence 
where animals cease feeding and lose body weight, even if plentiful food is available. 
To improve our understanding of the mechanisms involved in this seasonal change in 
adiposity and appetite, we took advantage of the 13-lined ground squirrel (Ictidomys 
tridecemlineatus; 13LGS) as a model to manipulate potential controls of feeding. We 
utilized early fattening and post-fattening 13LGS, implanting early fattening male and 
female animals with mini osmotic pumps containing either the meal cessation 
hormone, leptin, or saline for a period of 7 days, measuring daily food intake and bi- 
daily body weight. Serum was collected prior to, and after infusions to measure leptin 
levels and blood glucose. These animals were compared to non-treated early fattening 
animals and post-fattening individuals, hypothesizing that leptin signaling is 
responsible for this seasonal shift in energy balance. Our results uncover a unique, 
sex-specific response to leptin and its affect on body weight trajectories during 
fattening. Leptin treated animals gained significantly less body weight and consumed 
less food over the 7-day implant period than saline animals, in- line with the catabolic 
role of leptin. This effect is more pronounced in males, where leptin disrupted fattening 
more than in females, suggesting differences in seasonal trajectories if weight gain. 
Intriguingly, glucose levels increased upon leptin administration compared to saline, 
suggesting impaired glucose tolerance; non-treated early fattening animals had higher 
glucose levels than post-fattening as expected with differences in nutritional state. 
Serum levels of leptin were highest in both leptin treated and post-fattening animals 
indicating an anorectic effect. How this satiating molecule converges on distinct brain 
regions that control energy balance in seasonal mammals is unclear; RNA-sequencing 
of these regions will uncover transcript level differences that may explain this enigmatic 
seasonal switch in feeding and body weight. 
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This clinical guideline supported by the Brazilian Sleep Association comprises a brief 
history of the development of Brazilian sleep physiotherapy, outlines the role of the 
physiotherapist as part of a sleep health team, and describes the clinical guidelines in 
respect of the management of some sleep disorders by the physiotherapist, including 
circadian rhythms disturbances. Here we present an excerpt of the state of the art of 
the physiotherapeutic treatment of circadian rhythm disturbances. Having the 
physiotherapeutic objectives of: apply light and dark at appropriate times as a 
therapeutic resource; establish sleep and wake times (chronotherapy) as a strategy for 
circadian rhythm disorders; recommend sleep hygiene to improve sleep efficiency and 
quality; and encourage the practice of physical exercise to improve the general health 
of the patient, which can help to improve sleep patterns. This excerpt discusses the 
strength of recommendations for physiotherapeutic practice for circadian rhythms 
disturbances, reflecting the state of the art at this time and further needs for 
development of the area. 
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Background: Studying communities at different stages of urbanisation and 
industrialisation can teach us how timing and intensity of light affects the circadian 
clock under real-life conditions. The main purpose of this study was to investigate 
circadian phase of healthy adults in the Baependi (a small rural town in Brazil) Heart 
Study who were following their habitual sleep-wake schedule. Methods: Saliva 
samples were collect from 76 participants (42 female; ages 19—60) in addition to wrist 
activity (actimetry) and questionnaire data from the Morningness-Eveningness 
Questionnaire (MEQ) and the Munich Chronotype Questionnaire (MCTQ). All the data 
were them crossed with the cohort database. Results: The average DLMO observed 
in 73 participants (40 female) was very early (20:03 ± 01:21, SD), with an earlier 
average onset in men (19:38 ± 01:16) than in women (20:24 ± 01:21; p ≤ 0.01). 
However, men presented longer phase angle between DLMO and sleep onset time as 
measured by actimetry (4.11 hours vs 3.16 hours; p ≤ 0.01). Correlational analysis 
indicated association between light exposure, activity rhythms, and DLMO. 
Conclusions: Our observations add significant information on the relationship of 
circadian rhythms in a natural sleep/wake cycle context. They demonstrate how not 
only early sleep patterns, but also earlier circadian phase, have been retained in this 
small rural town in spite of availability of electrification, in contrast to metropolitan post-
industrial areas. 
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Introduction: Sleep disorders are a widespread condition in patients with Parkinson's 
disease (PD), which has been linked to a deregulation of the circadian cycle and 
therefore of the clock genes; the aim of this study was to evaluate the effect of 
melatonin (MEL) on the PER1 and BMAL1 clock genes in patients with PD. Methods: 
A pilot study, cross-controlled, randomized, double-blind, clinical trial was conducted 
in 26 patients with stage 1-3 PD from Hoen & Yahr, who received 25 mg of MEL or 
placebo at noon and 30 minutes before bedtime for three months. The relative 
expression of the PER1 and BMAL1 genes was measured, as well as the presence of 
daytime, nocturnal, global sleepiness, and the progression of PD. Results: The levels 
of the PER1 and BMAL1 gene at baseline were 0.9 (0.1-3) vs. 0.56 (0.1-2.5) 
respectively; after intervention with MEL or placebo, BMAL1 levels increased (2.5 (0-
3.70) vs. 2.2 (0.10-3.30) respectively, d=0.387. Fifty percent (50%) had daytime 
sleepiness and sixty-five percent (65%) abnormal nighttime sleepiness; both groups 
did not show changes after the intervention. Conclusion: The patients with PD 
exhibited an alteration in the levels of the clock genes, MEL increased the levels of 
BMAL1, but the levels of PER1 remained. 
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Introduction: Intermittent fasting (IF) has gained attention as a weight loss method. 
Time-restricted feeding (TRE) is a type of IF used to describe the time and periods of 
fasting in humans in a 24-hour cycle and timerestricted feeding (TRF) to describe 
fasting periods in animals. Human studies have shown that eating in alignment with 
the circadian rhythms of metabolism, increasing food intake at breakfast and reducing 
food intake at dinner, appears to improve glycemic control, weight loss, and lower lipid 
levels. also hunger and suggest that the effectiveness of AI interventions may depend 
on the time of day the food is consumed. Aims: To verify whether there is a difference 
in weight loss related to intermittent fasting TRF / TRE during the light period of the 
light dark cycle compared to other isocaloric dietary strategies conducted in periods 
that include the dark period of the day. Methods: The selection of studies was carried 
out from February 2022 to April 2022. The screened databases were LILACS, Medline, 
Central and Embase, in addition to the gray literature by Opengrey and scholar google, 
using a search strategy based on PICO (population, intervention, control and outcome) 
methodology from inception until February 2022. Firstly, the studies were selected 
using Rayyan software by two independent authors blinded by reading of the title and 
abstract in the period from Abril 2022 to May 2022, according the inclusion criteria: 
randomized clinical trials that were performed with adult (over 18 years old), overweight 
or obese, with or without associated diseases (e.g., diabetes, dyslipidemias, arterial 
hypertension) and that the control group performed the feeding in the light period of 
the light-dark cycle of the day. After screening the studies, a third author solved the 
discrepancies found in the previous reading. Results: A total of 5700 studies were 
screened with Rayyan Software, 5606 were excluded and 94 were considered eligible 
for full reading. Of the excluded articles, the majority did not undergo TRF/TRE during 
the light period of the light-dark cycle, in addition to not performing isocaloric dietary 
strategies. Conclusion: After conducting this study, we expect that patients who 
perform TRE/TRF intermittent fasting during the light period of the light-dark cycle 
experience greater weight loss compared to other isocaloric dietary strategies 
performed in periods that include the dark period of the day. 
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The duration and quality of sleep has proven effects on the different dimensions of 
well-being in early childhood, related to mental health, psychomotor development, and 
nutritional state. In spite of its relevance, no quantitative analysis of the impact of sleep 
habits on these key variables have been reported so far in Uruguay. This project aims 
to offer new evidence about the chronobiologic characterization and sleeping habits in 
early childhood and their relationship with socio-demographic variables. The work 
group has taken part in the National Survey of Childhood Development and Health 
(https://www.ine.gub.uy/endis) for the formulation of questions relative to the duration 
and timing of sleep of the participants of the third wave of the first cohort of this survey. 
We are now building an interdisciplinary collaboration for processing theses data to 
support the development of evidence-based public policies through two dimensions: 
a) a quantitative study with information from the ENDIS to to explain the patterns of 
sleep among children based on family background and socioeconomic factors, and to 
account for the consequences of these patterns on the different dimensions of 
wellbeing, and b) an experimental evaluation by actimetry of the daily patterns of the 
sleep/wakefulness cycle, the level of physical activity and exposure to light in a 
subsample of the children surveyed at the ENDIS, which will contribute a fundamental 
basis for the massive application of this methodology to future waves of the ENDIS. 
The project will make a contribution to scientific knowledge about the chronobiological 
preferences in early childhood in Uruguay, explain the potential sleep deficit among 
children, evaluate the causes of extreme eveningness reported in Uruguayan 
adolescents, contribute to the development of objective measures to apply at the 
ENDIS, and provide elements for the development of public interventions in the fields 
of health, early childhood education and parenting guidelines. I will present advances 
of the pilot experiment of actimetric recordings in 15 8-9 years old children based on 
sociocultural diverse urban neighborhoods of Montevideo attending school in the 
morning, afternoon, or double shift. 
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Several factors influence risk for concussion, severity of symptoms and recovery 
timeframe. Poor sleep has also been shown to exacerbate concussive symptoms, 
increase sensitivity to pain and prolong the recovery time. It has been postulated that 
pre-existing sleep disorders and poor sleep may be a contributing factor or the cause 
of a concussive injury. The extent to which poor sleep alters risk for sports-related 
concussion in athletes is not clear. Neither is the association between poor sleep, 
severity of concussion and recovery time frame well-described in athletes. This study 
has three aims; to describe the association between pre-season habitual sleep and 
concussion history in young, male, rugby players, to determine whether habitual sleep 
patterns are associated with risk of sustaining a concussion, severity of symptoms 
and duration of recovery and to determine whether sleep characteristics change in 
response to concussion. Rugby players receive a routine medical which includes the 
administration of SCAT5; which will be used to document concussion history, provide 
a baseline assessment against which post-concussion neurocognitive changes may 
be compared, and evaluate an athlete suspected of having sustained a concussion 
during the season. Participants will also be asked to complete a sleep questionnaire 
assessing daytime sleepiness, sleep quality, insomnia severity and risk for sleep 
apnoea, and have their sleep monitored for one week using actigraphy. Should a 
player sustain a concussion during the season, he will be asked to repeat the 
questionnaire and monitoring week within 48h of the concussion. We hypothesize that 
players with habitual short, mistimed or poor-quality pre-season sleep will have 
suffered more concussions and be at greater risk for sustaining new concussions 
during this season than those with healthy sleep; that concussion symptom severity 
and recovery time course will be worse in those players with poor pre-season sleep; 
and that players who do sustain concussion during this season, will have longer post-
concussion sleep which is more fragmented and less restorative than pre-season 
sleep. 
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Introduction: Law enforcement officers are expected to function under fatigued 
conditions as a result of job strains and shift requirements. While in a fatigued 
condition, officers may be required to use deadly force. It is critical to assess officer 
performance in deadly force simulations to gain a better understanding of the effects 
of fatigue on deadly force judgement and decision making. The purpose of this study 
was to assess the effects of fatigue and shift work on a series of performance 
measures in simulated deadly force scenarios. Methods: Participants were 
experienced patrol officers recruited from a medium-sized law enforcement agency 
(N=80). Subjects participated in two to four separate sessions in the lab, at least one 
directly following the last patrol shift of the work week (fatigued condition) and at least 
one at the same time of day after a three day rest period (control condition). Each five-
hour session included six deadly force scenarios, a variety of cognitive tasks, and 
multiple driving simulations. Results: Mixed effects analysis of variance found fatigued 
officers scored higher than rested officers on a series of performance metrics, F (1, 
1124) = 6.53, p = 0.01. Follow up Pearson chi-square analysis and nonlinear mixed 
effect regression analysis showed fatigued officers to perform significantly better on 
several distinct measures of performance. These performance items were primarily 
associated with measures of the officers’ immersion and engagement within the 
simulated deadly force scenario. Discussion: Fatigue appears to lower the 
suspension of disbelief barrier seen within simulation-based training. This would 
explain why our fatigued law enforcement officers outperformed rested officers on the 
measures of performance which are associated with immersion and engagement with 
the simulated scenario. A more complete understanding of the physiological 
differences of these officers within the simulation would provide a clearer picture of 
participant engagement and immersion. 
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Bipolar disorder (BD) is a chronic mood disorder, affecting approximately 2-3% of the 
global population. Mania is a cardinal feature of BD and is characterized by symptoms 
as heightened risk-taking and impaired decision-making. Epidemiological studies have 
shown higher occurrences of hospitalizations for manic episodes and suicide in the 
periods of accentuated increments in daylength. Consistently, preliminary studies 
performed by our group indicate that a rapid and gradual increase of the photoperiod 
is associated with mania-like behaviors in mice. Lithium (Li) is a mood stabilizer that 
has also been proposed as a pharmacological approach for preventing suicide. The 
aim of this work was to evaluate the behavioral response of animals consuming Li 
during the exposure to photoperiodic variations. Male C57BL/6J mice (n=30) were 
equally distributed into: (1) Equatorial (EP) photoperiod (12:12LD), (2) TP (Transitional 
Photoperiod) and (3) TP + Li. The TP group consists of gradual photoperiodic 
variations (30min at the beginning and at the end of photophase) from 8:16LD to a 
16:8 LD, after a prior stabilization at the short photoperiod . Lithium Chloride was 
administered (0.6g/L) in drinking water during the 8 days of photoperiodic transitions 
of the TP. Elevated Plus Maze (EPM), Open Field Test (OFT), Hole Board (HB) and 
Forced Swimming Test (FST) were performed on the last day (ZT6). Data were 
analyzed using ANOVA (Tukey post-hoc), with a cutoff value of P < 0.05, and CI of 
95%. Compared to the TP group, the animals in the TP+Li group showed a decreased 
risk exposure evaluated by percentage of entries in open arms (p=0.0001) and head 
dipping (p<0.0001) on the EPM; decreased exploratory behavior observed in the total 
number of interactions with holes (p<0.0001) in the HB; and decreased 
hyperlocomotion evaluated through the total number of crosses in the OFT (p=0.0001) 
and total immobility time in FST (p=0.0005). The parameters from TP+Li did not differ 
from the Eq group. The findings demonstrate that administration of Li prevented the 
mania-like behavior observed in the experimental condition. This study contributes to 
the establishment of a potential new model for the mania-like behaviour associated 
with bipolar disorder and for suicidal behavior based on photoperiodic changes. 
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The school is characterized by the learning process. However, we find teenagers 
experiencing sleep deprivation and sleepiness during classes in the morning. This 
condition interferes in cognitive processes, such as attention, which are essential for 
the learning process. This happens because adolescents suffer biological changes in 
the processes that regulates the sleep-wake cycle, leading to a natural preference to 
sleep and wake-up later. In contrast, class schedules occur early in the morning, 
cutting the sleep time, resulting in sleep deprivation and sleepiness. The literature has 
suggested light, mainly with spectral composition in the blue range, influences the 
sleep-wake cycle (SWC), promoting delays or advances on the cycle depending on 
the time of light exposure. Furthermore, light influence attention and improve cognitive 
performance. Thus, the purpose of this research is to evaluate the effect of an 
intervention in classroom lighting using white light enriched with blue in the SWC, 
attention, mood, visual comfort and sleepiness. The study will be carried out with 
students of both sexes from high school in the morning shift at an educational 
institution. The students will be submitted to two classroom lighting conditions, a 
baseline, when they will be exposed to the usual light and a intervention where the 
lighting of the classroom will be done by white light bulb enriched with blue (WLBEB) 
with temperature 6500K. Participants will complete questionnaires on socioeconomic 
status, sleepiness, chronotype, mood and visual comfort. In addition, sleep parameters 
will be monitored through the actimetry and sleep diary for 10 days in each condition. 
During this period, the participant will perform Continous performance task to analyse 
attentional performance between 7:30AM-9:30AM. We expect that temporal sleep 
patterns, sleepiness, attention, mood and visual comfort will be influenced by exposure 
to WLBEB in the morning. Furthermore, we hope to conclude that will advance bedtime 
and waking times and reduce sleepiness, improve mood and increase visual comfort 
and attention of the subjects. 
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Introduction: Sleep serves a functional role in cognitive wellbeing across our lifespan. 
Although aging is often accompanied by a reduction in maintenance of night-time 
sleep, along with a reduction in ability to initiate sleep (Floyd et al., 2000). Body scan 
mindfulness practice was found by randomised control trial to significantly improve 
subjective sleep scores (Nanthakwang et al., 2020). The primary objective of this 
research was to investigate the acute impact of pre-bedtime MP on sleep in older 
adults. Method: 10 healthy older adults completed an 8-day study. This was a Within 
Subjects Repeated Measures Design with baseline and pre-bedtime mindfulness 
practice (MP) conditions. 24h actigraphy monitoring and sleep diaries (Consensus 
Sleep Diary; CSD) upon awakening were used throughout. Days 1 – 4 constituted 
baseline and days 5 – 8 included the MP. Here, we present preliminary results for the 
following measures from CSD and actigraphy: sleep onset, mid sleep and wake after 
sleep onset (WASO), with the addition of wake time and sleep efficiency (SE%) from 
CSD. Results: Non-parametric alternative to statistical tests were done given the small 
sample size. Both sleep onset (Baseline (Median = 23:31:15), MP (Median = 23:00:37), 
p = .009, z = 52, r = -.58) and midsleep (Baseline (Median = 03:02:26), MP (Median = 
02:38:52), p = .005, z = 55, r = -.62), were statistically significant when comparing 
respective baseline and mindfulness sleep CSD scores. No significant results were 
found with actigraphy data or a comparison (of difference scores) between actigraphy 
and sleep diary scores (p-values > .05). Discussion: Pre-bedtime MP had an acute 
effect on aspects of subjective sleep, this is consistent with expectation as mindfulness 
interventions have been noted to viable for improving sleep health (Ong & Moore, 
2020). However, no significant findings were found with regard to objective sleep 
parameters. A longer intervention may be required in order to elicit an effect on 
objective sleep parameters, as 6- week interventions are often used (Black et al., 
2015). Further research should aim to investigate the effect of longer-term mindfulness 
practice on subjective and objective sleep parameters. 
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Background: The prevalence of obesity and sleep disruption in adolescents is 
increasing. Most adolescents experience a shift in their circadian rhythm during 
puberty, resulting in an evening circadian preference. Late-night screen usage, dietary 
choices, reduced mental well-being and early school schedules mean that adolescents 
are experiencing an increase in sleep disruption and social jetlag. Sleep disruption 
increases cortisol and decreases growth hormone levels, both of which are associated 
with obesity. The aim of this review was to systematically research the relationships 
between multiple objective adiposity measures and objective and subjective sleep 
measures. Methods: Ten bibliographic databases were searched for studies 
published up to August 2021, using search terms that included objective and subjective 
sleep or circadian rhythm measurements, objective adiposity measurements, and 
adolescents aged 8-18 years. Studies of adolescents with comorbidities or where only 
sleep duration or parent-reported sleep measures were examined were excluded. 
Eligible studies were those that included adiposity measures as an outcome 
(dependent variable) and sleep or circadian measures (independent variables) as the 
exposure or vice versa. Results: A total of 41,146 studies were identified, 79 of which 
met the inclusion criteria. The studies were conducted in 27 countries and consisted 
of 63 cross-sectional studies, 12 longitudinal studies, 2 retrospective cohort studies 
and 2 intervention studies.  Fifty-six different sleep measures and 15 adiposity 
measures were recorded. Sleep measures were categorised into five sleep 
dimensions- sleep efficiency, sleep quality, sleep timing, chronotype and other sleep 
characteristics. Chronotype, sleep timings, social jetlag and sleep habit measures were 
associated with high adiposity levels and obesity in adolescents. Conclusions: This 
review concludes that poor sleep hygiene, late chronotype and variability of and later 
sleep timings are consistently significantly associated with obesity and adiposity in 
adolescents. Furthermore, to understand the relationship between sleep quality and 
sleep efficiency with obesity and adiposity measures, more research should be 
completed.  Additionally, more longitudinal research examining the relationship 
between the 5 sleep dimensions and obesity and adiposity in adolescents should be 
conducted. The findings of this review suggest an adaptation of an individual’s 
schedule to best suit chronotype preference and an improvement in sleep hygiene, 
including regular bedtimes and a consistent bedtime routine, could see a reduction in 
adiposity levels and obesity in adolescents. Furthermore, a reduction in weight and 
adiposity in adolescents could help improve the individual’s sleep patterns and quality. 
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The aging effects on circadian rhythms have diverse implications including changes in 
the pattern of rhythmic expressions, such as a wide fragmentation of the rhythm of 
rest-activity and decrease in amplitude of activity regulated by the suprachiasmatic 
nucleus (SCN). The study of blue light on biological aspects has received great current 
interest due, among some aspects, to its positive effects on psychiatric disorders in 
humans. This study aims to evaluate the effect of blue light therapy on the SCN 
functional aspects, through the evaluation of the rest- activity rhythm, in aging rats. The 
careful handling and technical proceedings were in accordance with the local guidance 
of ethics committee and Brazilian law for the use of animals in research (Law Number 
11.794/2008), and the local ethics committee approved the study (146.074/2018). For 
this, 70 sixteen- months-old male Wistar rats (650-690g) underwent continuous 
records of locomotor activity and were exposed to periods of 6 hours of low intensity 
blue light (150 lux; peak at 470-490 nm) during the first half of the light phase (Zeitgeber 
times 0–6) for 14 days. After this, thirty-three subjects were maintained at 12h:12h 
light:dark cycle (350:2 lux; peak at 450-470 nm) to check the long- term effect of blue 
light for 14 days. All quantitative data are expressed as median ± interquartile range 
and were analyzed by Wilcoxon test (paired) or Mann- Whitney test (unpaired). Low-
intensity blue light repeated exposure showed positive effects on the rhythmic 
variables of locomotor activity in aged rats, particularly the increase in amplitude, 
elevation of rhythmic robustness, phase advance in acrophase, and greater 
consolidation of the resting phase. This effect depends on the presence of daily blue 
light exposure. In conclusion, our results indicate that blue light is a reliable therapy to 
reduce circadian dysfunctions in aged rats, but other studies assessing how blue light 
modulates the neural components to modulate this response are still needed. 
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The sleep temporal pattern undergoes changes with the onset of puberty, causing a 
delay in sleep schedules. However, morning school schedules shorten sleep duration, 
leading adolescents to compensate for sleep on weekend, promoting irregular sleep 
schedules and sleep deprivation. This condition is associated with higher levels of 
social jetlag and is harmful to physical and mental health, and can trigger or potentiate 
anxiety, depression and stress. Sex differences in sleep add variability to these 
changes and seem to accentuate with puberty onset. Women report a greater need for 
sleep and spend more time in bed, poorer sleep quality and more sleep problems, 
while men tend towards eveningness. Therefore, sex differences can accentuate an 
unhealthy sleep condition, in addition to mood disorders and stress in women. This 
can be potentiated depending on the phase and regularity of the menstrual cycle, in 
which the luteal phase and irregularity of the menstrual cycle are associated with worse 
sleep quality and higher frequency of sleep problems, as well as affective disorders. 
Besides, there is evidence of sex differences in cognition, which can be impacted by 
phase and menstrual regularity, that may be accentuated by worse sleep quality and 
mood. Thus, this work aims to analyze sex differences in temporal sleep patterns and 
social jetlag, in association with mood disorders, stress and cognition in adolescents 
attending the first years of high school. For this, 270 students of both sexes, enrolled 
in morning classes of a public institution of technical-integrated high school, will 
complete the “Sleep and Health” questionnaire, Munich Chronotype Questionnaire, 
Pittsburgh Sleep Quality Index, Stanford Sleepiness Scale, Pediatric Daytime 
Sleepiness Scale and Depression, Anxiety and Stress Scale-21. In addition, 
participants will perform cognitive tasks to evaluate attention, inhibitory control and 
cognitive flexibility. Saliva samples will be collected to measure cortisol in all 
participants and progesterone in girls. Analysis of sex differences will consider the 
phase and regularity of ovarian cycle that will be estimated from progesterone levels 
and characteristics reported by girls. The application of cognitive tasks and saliva 
collection will be done on school days, except Mondays, from 7am to 9am. 
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In humans and rodents, sleep disturbances induce prediabetic conditions. A single 
event of sleep delay decreases insulin sensitivity and induces hyperglycemia and 
glucose intolerance, however, lack of insight into the underlying physiological 
mechanisms prevents a rationale for treatment. A delay in sleep onset could in principle 
may influence the Suprachiasmatic Nucleus (SCN), so we investigated possible 
disturbances in SCN activity. Since SCN derived vasopressin (SCNVP) lowers 
glycemia before the onset of the resting phase we investigated whether sleep delay 
could promote SCNVP disturbances. Two hours of sleep delay induced hyperglycemia 
and decreased insulin sensitivity which correlated with a reduction of SCNVP neuronal 
activity. Sleep delay also diminished glucose entrance into the arcuate nucleus (ARC) 
by decreasing the glucose transporter GLUT1 in tanycytes. Early rise, sleep 
disturbance at the end of the sleep period did not disrupt SCN neuronal activity nor did 
it diminish glucose entrance into the ARC. Intracerebroventricular VP injection 
activated GLUT1 in tanycytes in sleep delayed-rats and prevented the sleep delay-
induced hyperglycemia indicating that an alteration in SCNVP-ARC communication is 
a key mechanism in the development of hyperglycemia and decreased insulin 
sensitivity, which, in chronic conditions explains why sleep loss is a risk factor for 
developing type 2 diabetes. 
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Findings suggest that 10-15% of healthy individuals report having had hallucinatory 
experiences. Previous findings strongly suggest poor sleep health to be a causal factor 
in the development and maintenance of hallucinations. Yet, it is unknown what factors 
might underpin this relationship, although an increasingly popular hypothesis states 
that insufficient sleep may exacerbate deficits in cognitive functioning associated with 
psychotic experiences, such as hallucinations. With previous evidence supporting the 
relevance of specific cognitive control deficits in the independent occurrence of 
hallucinations (i.e., intentional inhibition, thought control, working memory), it is 
important to explore the role of these cognitions in the relationship between sleep 
health and hallucinatory experiences. The current investigation employed two online, 
cross-sectional, correlational studies within the general population to firstly explore, 
and secondly confirm, the role to which various cognitive control factors (intentional 
inhibition, working memory and thought control ability) play in the direct relationship 
between poor sleep health and hallucinatory experiences. Self-report measures and 
cognitive tasks were used. Study one (N = 211) Spearman’s correlations indicated 
significant associations between poor sleep health, hallucinatory experiences and 
thought control ability. A hierarchical regression determined that age, gender, and poor 
sleep health were significant predictors of hallucinatory experiences, however, gender 
and sleep health longer significant once thought control was entered into the analysis. 
No other cognitive control variables were significantly associated. Study two (N = 216) 
aimed to replicate and confirm these relationships between sleep health, hallucinatory 
experiences and thought control ability using the same methodology. Both sleep health 
and thought control ability were found to predict hallucinatory experiences. 
Furthermore, impaired thought control was found to be a significant mediator in the 
direct relationship between poor sleep health and hallucinatory experiences. These 
studies have successfully replicated the relationship between sleep health and 
hallucinatory experience. However, it is also suggested that this relationship is 
mediated by thought control ability, meaning sleep health is not necessarily a direct 
factor in the occurrence of hallucinatory experiences in the general population. Future 
research should attempt to replicate these cross-sectional findings, potentially using 
an experimental approach to manipulate facets of sleep. 
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In mammals, the suprachiasmatic nuclei (SCN) are the hypothalamic structures 
responsible for generating circadian rhythms, establishing the physiological and 
behavioral temporal organization through the rhythmic and self-regulated expression 
of clock genes. SCN also play an important part in photoperiod transduction, resulting 
in the synchronization of seasonal rhythms with the seasons. Experimental evidence 
indicates that SCN neurons are organized into coupled subpopulations and that 
different photoperiods cause changes in their internal temporal organization. In this 
project, we aim to investigate the SCN’s circadian clock gene expression in a 
neotropical subterranean species, the tuco-tucos (Ctenomys famosus). By combining 
wild animals live-trapping at summer and winter, and using in situ hybridization (ISH) 
approach, we will be able to provide spatial and temporal neuroanatomical patterns in 
parallel for two different natural photoperiods. In Argentina, freshly caught wild animals 
will be housed for 2 days under constant darkness (DD, food ad lib, T=24 ºC ± 2) whilst 
running-wheel activity is recorded. Based on activity patterns of each animal, brains 
will be extracted throughout subjective time every 4-circadian hours. In the USA, the 
brains will be microtomized into coronal slices and subsequently exposed to 
radioactive riboprobes targeting Per1, Per2, Bmal1 and Avp. The tuco-tuco is 
particularly interesting for this study because, despite its unusual exposition to the 
day/night cycle, it presents seasonal rhythms and evidence of photoperiod processing 
when exposed to artificial, complete photoperiods in the laboratory, as well as 
photoperiod-dependent after-effects when captured at different seasons. We expect to 
observe differences in the expression of these genes in specific areas of the SCN 
between different seasons, as observed in other rodents housed under artificial 
photoperiods. This work is a collaboration between “Laboratório de Cronobiologia 
Binacional Argentina-Brasil” and “de la Iglesia Lab” (University of Washington, USA). 
This joint effort will be the first characterization of the temporal expression of circadian 
clock genes in SCN and extra-SCN regions in this species. 
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Introduction: Humans exhibit interindividual differences in the phase of their diurnal 
rhythms. Chronotype is, then, the expression of their endogenous circadian timing 
under light-dark conditions. Chronotype is modulated by several factors, including age 
and social cues. Although in humans chronotype reaches a peak of lateness at the end 
of adolescence, most students have to wake up early in the morning to go school. This 
leads to chronic sleep loss and social jetlag, which have been associated with 
depression, obesity and lower academic performance. Our group has previously 
evaluated the relationship between chronotype, grades, and school timing in students 
from first and fifth year of a secondary school who attend school in the morning, 
afternoon or evening. Aim: To perform a longitudinal evaluation of the effect of the 
synchronicity between chronotype and school schedules, interacting with age, on the 
changes on sleep and academic performance we observed in our previous work. 
Methods: Students were randomly assigned to one of three different school timings at 
the beginning of the first year of their secondary school. The same students were 
evaluated during their first year (2015) and again in their fifth year (2019) of secondary 
school. During the typical hours of each school timing, students filled Spanish versions 
of the Morningness-Eveningness Questionnaire, the Munich Chronotype 
Questionnaire and demographic information. The school provided the grades of all of 
the students involved at the end of each evaluated school period. Results: In line with 
our previous findings, we show that students who attend school in the morning have 
very short sleep duration and high levels of social jetlag. Levels of both these variables 
were similar to those obtained across subjects for all school timings. The interaction 
between chronotype and school timing predicts grade retention and explains academic 
performance at different levels. Conclusions: We conclude that age and school timing 
affect adolescents’ sleep and that the interplay between age, school timing and 
chronotype have a relevant effect on academic performance, as previously reported. 
Also, we show that academic performance and grade retention depend on the 
interaction between school timing and chronotype. 
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The brown adipose tissue (BAT) activity regulates circadian core body temperature 
(Tc). Isolated mice show lower Tc during the light phase but a normal circadian peak. 
To investigate whether social isolation affects BAT activity, after 28 days, interscapular 
BAT was removed from adult male mice (C57BLJ/6) maintained in groups of 4-5 
(group-housed) or isolated (single-housed). Body weight was weekly measured and 
VO2 consumption was analyzed at zeitgeber time (ZT) 1-3 (beginning of light phase) 
and ZT10-14 (beginning of dark phase). In another set of group- and single-housed 
mice, BAT UCP1 expression was evaluated at ZT2, ZT8, ZT14, and ZT20. Single-
housed mice showed a reduced body-weight gain along the experiment, accompanied 
by higher VO2 consumption and energy expenditure, and reduced respiratory quotient 
in both ZTs. BAT UCP1 expression showed a peak at ZT14 in the group- and single- 
housed mice, but this peak was higher in isolated mice. BAT Pgc1a and CPt1a mRNA 
levels did not change throughout the ZT or between housing conditions. Isolation also 
increased Reverb-ɑ expression at ZT2 while reducing the circadian clock Bmal1 that 
is canonically suppressed by Reverb-ɑ. On the other hand, isolation did not alter BAT 
UCP-1 expression stimulated by the beta- 3 adrenergic agonist CL-316,243. In 
conclusion, isolated mice maintain their Tc rhythm at expense of reduced body weight 
gain and increased BAT activity in the transition to the dark phase. The ability of BAT 
to respond to adrenergic stimulation is still preserved in isolated mice. 
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Environmental, social, and behavioral variables influence sleep timing and duration. 
Although educational shifts have been associated with differences in sleep, it remains 
to be determined to what extent differences in light exposure and physical activity 
associated with shifts influence sleep patterns. The Uruguayan national dance school 
operates in two extreme shifts and constitutes a natural experiment to study these 
influences. Using wrist-worn accelerometer we recorded 31 dancers (age = 22.6 ± 3.5) 
during 17 days, who trained either in the morning (n=15) or in the night shift (n=16). 
We estimated dancers’ daily sleep pattern: onset, end and duration. Besides, minutes 
of moderate to vigorous physical activity (MVPA) and mean light intensity were also 
calculated daily, and for morning- and night-time windows. In training days, shifts 
involved differences in sleep timing, alarm-driven waking frequency, and pattern of light 
exposure and MVPA duration. Sleep was strongly advanced when dancers trained in 
the morning and when alarms were used, while morning light had a lower influence. 
Sleep was delayed when dancers were more exposed to light and displayed longer 
MVPA at night. Sleep duration was strongly reduced in weekends and when alarms 
were used. A small reduction in sleep duration was also observed when morning light 
exposure was low or night MVPA was longer. We confirmed that environmental, social, 
and behavioral have substantial effects on sleep patterns. Training in shifts influenced 
the timing of environmental and behavioral factors that added up to shape dancers’ 
sleep timing and duration. 
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Rapid biological rhythms with periods in the hour range (ultradian rhythms) have been 
uncovered in many physiological processes such as the feeding and activity 
behaviours in the common vole (Microtus arvalis), human temperature regulation and 
NREM-REM sleep cycles. Van der Veen and Gerkema have discovered widespread 
ultradian gene expression in fibroblasts in vitro and found a significant enrichment for 
metabolic processes that express ultradian gene expression in vivo. Furthermore, 
behavioural studies in Arctic species have also uncovered that ultradian rhythms in 
locomotor and foraging activities are prominent in times of an unfavourable energy 
intake/expenditure ratio. Given the strong metabolic link with ultradian rhythms, we 
therefore hypothesise that altering metabolic conditions can alter the balance between 
circadian and ultradian rhythms in several processes, including pdcd5 gene 
transcription. To address our hypothesis, NIH 3T3 cells that have been transduced with 
our custom-made pdcd5::Luc reporter construct were synchronised with 0.1 µM 
Dexamethasone (DEX), a known circadian clock synchroniser. The cells were then 
incubated either with high glucose (50 mM; H/H) or low glucose (2mM, 5mM, and 10 
mM; L/L) pre-synchronisation and during bioluminescence measurement every 10 
minutes for 5 days. In the negative controls (non-transduced cells), no ultradian 
rhythms were detected (p>0.05, N=11). Overall, the low glucose conditions associated 
with increased ultradian rhythmicity across cultures compared to cells incubated with 
high glucose media only. We found that low glucose concentration (2, 5, and 10mM) 
also associated with a reduction in the ultradian period from 9.17 h (H/H; p<0.001, 
N=10) to 5.9 h (L/L2; p<0.001, N=6). Notably, for cells that were only incubated with 
low glucose 2 mM pre-synchronisation (L/H), average ultradian periods were observed 
at 7.11 h (p<0.001, N=9), and for cells that were incubated both at pre-synchronisation 
and during bioluminescence measurement with 2mM glucose (L/L), average ultradian 
periods were observed at 5.90 h (p<0.001, N=6). These findings are the first cell 
culture-based model of ultradian rhythmicity in gene expression. Low glucose 
concentrations are associated with increased expression of ultradian rhythmicity in 
pdcd5 gene expression which in line with the hypothesis that reduced metabolic 
conditions alter the balance between circadian and ultradian rhythms. Altogether, 
these results indicate an interaction between ultradian rhythms and metabolic 
processes which could lead to an enhanced understanding of metabolic processes in 
healthy and pathological situations such as diabetes and the improved control of 
glucose metabolism. 
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In mammals, circadian rhythmicity is multi-oscillatory and generated by the timing 
system, composed of suprachiasmatic nuclei (NSQ) and peripheral clocks distributed 
in peripheral tissues, driving various biochemical and physiological processes with a 
24-hour periodicity. To determine the chronic effects of internal desynchrony on heart 
tissue and cardiac responses to ischemia–reperfusion (IR) in male rats, we 
randomized the animals into two groups: one maintained under a T-cycle of 24 h 
(LD24) and the other under a T-cycle of 22 h (LD22) throughout eight weeks. We 
performed Langerdorff technique (ex vivo) in animals. We analyzed the expression of 
the superoxide dismutase-1 (SOD-1) and catalase (CAT), thiobarbituric acid reactive 
substances (TBARS), and carbonylated protein (CP) in the hearts. In addition, we 
analyzed interstitial fibrosis and cardiomyocyte diameter in hearts at the end of the 
experimental protocol. In the LD22 rats, cardiac function showed higher perfusion 
pressure (Aligned:5.645±9.49%; Misaligned:20.09±23.40%; p=0.0392) and left 
ventricular diastolic pressure (AD:-29.80±47.77%; MD: 31.04±38.45%; p=0.0071) after 
ischemia on misaligned days (MD) than on an aligned day (AD) of the desynchrony 
protocol. Furthermore, the CAT protein expression and its activity increased in the 
LD22 group (LD24: 1.17±0.08 a.u; 8.821±0.65 a.u; LD22 1.36±0.09 a.u; 11.27±1.68 
a.u, respectively) without affecting SOD-1 expression (LD24: 3.239±0.38 a.u; LD22: 
3.476±0.47a.u). The Lipid peroxidation (LPO) and carbonylated protein quantification 
also increased in the LD22 rats’ hearts (LD24: 7.962±0.69 nmol/mg; 0.802±0.14 
nmol/mg; LD22: 9.372±0.88 nmol/mg;1.184±0.32 nmol/mg, respectively). In addition, 
collagen content in the left ventricle increased in the LD22 group compared with LD24 
(LD24: 1.588±0.49%; LD22: 2.968±0.23%). In conclusion, these results suggest that 
chronic internal circadian disruption increases oxidative stress and cardiac remodeling. 
Moreover, animals' isolated hearts under circadian disruption responded differently to 
ischemia on days of alignment or misalignment of the desynchrony protocol. 
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Introduction: Fatigue in aviation is not a recent issue. Since 1949, the International 
Civil Aviation Organization determined the obligation for the State of the (air)operator 
to prescribe rules regarding maximum flight time and rest periods for aircrews. 
Recently in Brazil, the new Federal Law n. 13.475/17 has been promulgated. In 
compliance with it, the Brazilian Civil Aviation Agency (ANAC) has published a new 
regulation (RBAC 117) “Requirements for Fatigue Risk Management”, March 2019. 
Aims: To develop analyses of the adequacy of RBAC 117 under the light of 
recommendations from the main researchers on shiftwork to be applied for commercial 
aviation. Specifically, it aims to: a. to verify de adequacy of Table B.1 of RBAC 117; b. 
to evaluate activity and sleep cycles in a sample of Brazilian airline pilots operating 
under RBAC 117; c. to explore the perception of these pilots about scheduling 
processes and organizational aspects believed to affect their work and health; d. to 
assess plans and procedures for operational safety for the prevention of accidents and 
incidents regarding RBAC 117; and e. to compare the Brazilian regulation to those of 
other States´. Methods: For ‘a’, a systematic literature review will be conducted; and 
for ‘d’ and ‘e’ data will be obtained through online and documental research. For ‘b’ 
and ‘c’, a sample of 30 airline pilots is expected to participate. They will be asked to 
wear the wrist actigraph and complete their logbooks for 14 consecutive days. 
Participants are expected to complete Samn-Perelli Scale every 4h while awake. 
Demographics and pilot´s perception will be collected using relevant questionnaires. 
For ‘e’, fatigue regulation of the five top ranked States´ relating to the Revenue Tonne 
Kilometer (RTK is the revenue load in tonnes multiplied by the distance flown), and five 
other States that fly to Brazil will be compared to RBAC 117. Expected results: 
Actigraphy is expected to show real sleep and activity times similar the logbooks. SPS 
scores are expected be worse in early morning, late finish and night duties. Expected 
conclusions: RBAC 117 is similar to other ICAO member States but may require to be 
improved. 
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Introduction: The molecular clock is the timekeeping system within cells that aligns 
cellular physiology to daily changes in the external environment and is principally 
regulated by the master circadian protein, BMAL1. Macrophages are instrumental cells 
of the innate immune system, and their inflammatory function is carefully orchestrated 
by the molecular clock. Macrophages are also the primary producers of IL-1β, a potent 
pro-inflammatory cytokine that plays a central role in inflammatory disease. Maturation 
of IL-1β requires the formation of multiprotein complexes called inflammasomes, which 
release IL-1β through an inflammatory form of cell death, termed pyroptosis. 
Mitochondria are principal regulators of metabolism and signaling and they play a 
complex role in regulating NLRP3 inflammasome activation. Numerous inflammatory 
diseases driven by IL-1β exhibit time-of-day variation in symptom and disease severity. 
However, we have yet to fully understand the molecular clock mechanisms that govern 
inflammation. Aim: To understand how the molecular clock regulates IL-1β release in 
macrophages, leading to time- of-day impact on inflammatory disease. Methods: Bone 
marrow-derived macrophages (BMDMs) were synchronized in vitro with serum 
supplementation and the NLRP3 inflammasome was activated with treatments of 
lipopolysaccharide (LPS) and adenosine triphosphate (ATP). Results: Macrophages 
display time-dependent regulation of the NLRP3 inflammasome, which is dependent 
on mitochondrial metabolism. Conclusions: These findings uncover a novel 
mechanism by which the molecular clock in macrophages regulates mitochondria, 
which in turn control NLRP3 inflammasome-mediated pyroptosis and IL- 1β release. 
Future work will aim to understand the importance of clock-controlled inflammasome 
induction in vivo for therapeutic potential. 
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Adolescence is considered a striking age range of physical and mental changes, which 
reinforces the essential role of adequate sleep in maintaining health and well-being. 
The forced closure of schools during the COVID-19 outbreak imposed on adolescents 
a new reality of home-schooling. This new situation has affected adolescent sleep 
patterns due to the absence of the pressure to wake up earlier induced by school times 
during pandemic. This study aimed to investigate the changes in sleep and napping 
habits in Brazilian adolescents during the COVID- 19 outbreak. A sample of 259 high 
school adolescents (mean age = 15.5 years) reported sleep and napping habits by 
means validated questionnaires in both baseline year (March- June 2019) and during 
COVID-19 lockdown (July 2020). The tendency to eveningness was higher and 
daytime sleepiness was reduced during the social isolation. Time in bed (TIB) 
increased by more than 2 hours and sleep onset time was delayed during the 
pandemic. More adolescents reported getting enough TIB during the pandemic. 
Moreover, sleepiness during remote classes was reduced compared to that reported 
during traditional classes one year before. The nap habit decreased during the 
pandemic compared to the baseline year. The lack of early wake-up pressure to attend 
school in the morning could explain the sleep improvements perceived during the 
COVID-19 outbreak. Therefore, parents, educators, and policy makers need to discuss 
more feasible school times for adolescents in order to implement these changes as 
soon as returning to presential/hybrid learning. 
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Introduction: Plasma C-reactive protein (CRP) concentration elevation is associated 
with an increase in cardiovascular risk (CVR). In Southern Africa, long-haul truck 
drivers have a high occupational-related CVR along with a high HIV prevalence. The 
objective of this study was to investigate the association between CRP, HIV and sleep 
quality in a cohort of long-haul truck drivers in South Africa. Methods: 528 participants 
(37.1 ± 8.8 years, BMI= 27.6 ± 5.0 kg/m²) were included. We measured anthropometric 
parameters (body mass index: BMI, waist circumference; WC), blood pressure (BP), 
lipid profiles and plasma CRP concentration. We tested our participants for HIV and 
assessed their sleep quality using the Pittsburgh Sleep Quality Index (PSQI). 
Multivariable analyses were performed to study the association between log(CRP), 
HIV status and PSQI score (SAS 9.4). Results: HIV was diagnosed in 9.3% of the 
participants (n=49). HIV+ participants had similar anthropometric and sleep 
characteristics but had lower total and LDL-cholesterol concentrations compared to the 
HIV- participants (p<0.05). They also exhibited 2-fold higher CRP concentration 
(p<0.001). In a multivariable analysis adjusted for age (p=0.005), BMI (p<0.0001) and 
WC (p=0.015) we found a main effect of PSQI (β=-0.02, p=0.006), no main effect of 
HIV (p=0.7) and a significant  interaction between HIV status and PSQI score, whereby 
higher PSQI scores (i.e. lower sleep quality) in HIV+ participants were associated with 
higher CRP levels (β=0.079, p=0.018). Conclusion: In a high CVR population, people 
living with HIV were more vulnerable than HIV- individuals to the pro-inflammatory 
effects of sleep disorders, without exhibiting more metabolic disorders.  
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Introduction: Purple Martins (Progne subis) are migratory birds that spend their 
breeding season in North America and winter in South America. Several populations 
migrate to the Amazon region, known for its high environmental concentration of 
mercury. High levels of mercury in the environment could transfer to Purple Martins 
through ingestion of contaminated insects. It is well known that dietary exposure of 
insectivorous birds results in bioaccumulation of mercury in the tissues and can result 
in an array of pathologies, including endocrine disruption. Quantifying the degree of 
mercury contamination in Purple Martins and assessing the effects of mercury toxicity 
on the physiology of this species is particularly important and timely because Purple 
Martin populations are declining in at least 24 US states and 3 Canadian provinces. 
Notably, all populations that migrate to the Amazon region have been decreasing since 
1966. Aim: To quantify mercury contamination from different populations of Purple 
Martins and assess how contaminant load impacts their physiology—inferred from 
evidence of endocrine disruption—which could lead to mortality and/or compromised 
fitness. Methods: Because cornified tissues such as feathers accumulate hormones, 
stable isotopes and mercury when they are growing in proportion to concentrations in 
the plasma, we sampled each captured bird for 2 tail feathers (left and right R3). This 
feather mass is sufficient to conduct all laboratory analyses of endocrinology, stable 
isotopes and mercury. Tail feathers were selected because they are only molted and 
regrow in South America and will, therefore, only accumulate hormones, stable 
isotopes and mercury from the period they spend in this region. Results: Preliminary 
mercury analyses from 50 individuals (25 individuals of each of two populations) 
showed that all of these birds had alarmingly high levels of mercury contamination. 
Conclusion: These populations in decline are accumulating high levels of mercury 
every year during the period they spend in the amazon. 
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Circadian rhythms are controlled by a set of core genes, called clock genes, which are 
ubiquitously expressed. Each tissue, however, has a high specificity in the set of clock- 
controlled genes (CCGs) that participate in related circadian outputs. Normally, the 
identification of CCGs is based on time series datasets, which are costly, laborious and 
in some instances impossible to perform. A recent approach based on correlation 
patterns of circadian markers has been used to capture CCGs in datasets without 
temporal information. However, this machine learning method still demands that the 
samples are collected throughout the circadian cycle. Moreover, not every gene with 
circadian function has an oscillatory pattern at transcript level. Thus, other strategies 
for identifying CCGs with spatial resolution could be advantageous. In this study, we 
identified potential CCGs in the mouse and human Central Nervous System, with 
spatial resolution, using Weighted Gene Co-expression Network Analysis (WGCNA). 
Significant modules were filtered based on their correlations with circadian markers. 
Clock Correlated Genes (CCorGs) datasets, evaluated in those regions with previous 
time course experiments, are enriched for genes with robust circadian rhythm. Several 
CCorGs are targets of drugs with short time action on the CNS and may be candidates 
for chronopharmacological studies. To our knowledge, this is the first study of co-
expression analysis to search for CCGs in the CNS. The strategy used has the 
potential to identify important genes for circadian rhythms in specific tissues, 
overcoming methodological limitations considered in other studies. 
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Occupational Health seeks to promote physical, mental and social well-being of 
workers. Rotating shift work is a challenge for most people, and its association with 
chronic fatigue, irregular, short, and poor-quality sleep has major negative health 
consequences. However, adverse effects can be modulated by individual 
characteristics, such as, chronotype, estimated by the timing of sleep on free-days. 
Our objectives were to assess whether the working shift influence in workers’ sleep 
varies with the reported chronotype, to evaluate the use of strategies to compensate 
for sleep debt in relation with workers` chronotype, and to study workers subjective 
fatigue levels, and its variation with their chronotype. 104 workers affected by a 
counterclockwise (morning, night, afternoon) 8-hour three-shift rotation system 
completed a Spanish translation of a reduced version of the Munich Chronotype 
Questionnaire for shift-workers and the Fatigue Severity Scale. It was found that 
chronotype modulates the effect of shift type on the sleep duration. Increasing 
eveningness was associated with longer main sleep duration during series of night and 
afternoon shifts (night: r=0.48, p<0.001; afternoon: r=0.51, p<0.001), but negatively 
associated with chronotype during series of morning shift (r=-0.48, p<0.001). The 
strategies to compensate for sleep debt such as naps during work-days and longer 
main sleep duration during free-days were more used by workers with later 
chronotypes, resulting in a longer overall sleep duration (r=0.48, p<0.001). Shift-
workers recorded high levels of subjective fatigue (4.24 ± 1.13), almost as high as the 
one experienced by patients with diseases that cause chronic fatigue as symptoms. 
Subjective fatigue was positively associated with chronotype (r=0.24, p=0.024), while 
no significant interaction was found between fatigue and overall sleep duration (r=0.10, 
p=0.36). These novel results will allow an individualized intervention by Occupational 
Health in the search for the prevention of chronic diseases associated with rotating 
shift work. 
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Background: Metabolic syndrome (MetS) is a complex condition comprising a 
‘clustering’ of components representing cardiometabolic risk factors for heart disease 
and diabetes; its prevalence rate is high and consequences serious. Evidence 
suggests that light exposure patterns and misalignment of circadian rhythms might 
contribute to MetS etiology by impacting energy metabolism and glucose regulation. 
We hypothesised that individuals with MetS would show disrupted circadian and sleep 
parameters alongside differences in light exposure profiles. We investigated this using 
data from a cohort study in Brazil. Methods: Data from 103 individuals from the 
Baependi Heart Cohort Study aged between 50 and 70 were analysed. Motor activity 
and light exposure were measured using wrist-worn actigraphy devices. 
Cardiometabolic data were used to calculate the number of MetS components present 
in each participant, and participants grouped as MetS/non-MetS according to standard 
guidelines. Between-group comparisons were made for the actigraphy measures; 
additionally, correlation analyses were conducted. Results: Motor activity and 
circadian profiles showed no differences between groups. However, the MetS group 
presented lower light exposure during the day and higher light exposure at night. 
Correlation analyses, including all participants, showed that greater daytime light 
exposure and greater light exposure difference between day and night were associated 
with reduced MetS risk (a lower number of MetS components). Also, the light exposure 
difference between day and night correlated with body mass index across all 
participants. Conclusions: The observed results suggest a direct association between 
light exposure and MetS which appears to not be attributable to disruptions in circadian 
activity rhythm nor to sleep parameters. This link between light exposure patterns and 
MetS risk could inform possible prevention strategies. 
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Melatonin secretion acts as the main indicator of the beginning of the night for the 
human time-keeping system. In fact, the dim light melatonin onset (DLMO, the start of 
the evening rise of melatonin in plasma or saliva) is considered the best proxy of 
circadian phase in humans, and its secretion is highly sensitive to light. It can be 
advanced by bright light exposure in the morning or delayed by light exposure during 
the evening. Besides the well understood influence of light on the pattern of melatonin 
secretion, circadian preferences (i.e. chronotype) also impact on DLMO. In this study 
we aimed to identify the determinants of DLMO in response to the abrupt change of 
light exposure during a short summer trip to Antarctica. We compared two conditions 
on 11 university students: control, during the austral fall equinox in Montevideo, 
Uruguay; and a 10-day trip to King Georges Island, Antarctica during the austral 
summer. During this time all participants wore actigraphs and filled sleep logs every 
morning; and on the last night of each sample period, hourly (18:00 - 24:00 h) saliva 
samples were collected in dim light (< 30 lux). Circadian timing was determined by 
calculating the DLMO, which was used as a marker of individual circadian phase. Light 
exposure and sleep timing were determined by the actigraphs and participants’ 
circadian preferences were assessed by the Morningness-Eveningness Questionnaire 
(MEQ). In the control condition, DLMO did not correlate with participants’ chronotype; 
nor with the light exposure in the evening light time window or the morning light time 
window. DLMO did not change with the trip to Antarctica. However, the changes in 
DLMO between both conditions strongly correlated with the change in the light 
exposure in both the evening and the morning time window; with participants’ circadian 
preferences, and with change in sleep timing. So, although the general DLMO did not 
change between Montevideo and Antarctica, its individual switch did correlate with 
chronotype, with the change in light exposure and in sleep timing. 
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In adult rats, exposure to constant light (LL) leads to uncoupling of the circadian 
multiple oscillators on the suprachiasmatic nucleus (SCN) and it can produce an 
arrhythmic pattern of the locomotor, a decline in cognitive performance and disturbs 
mood states. However, LL during suckling phase may cause an effect of strengthening 
of the coupling between the circadian multiple oscillators in the SCN, and rats may 
develop a circadian rhythm which is maintained for many days after weaning. We 
investigated the effect of the strengthening of the coupling between the circadian 
multiple oscillators during lactation in the circadian rhythm, cognitive performance and 
anxiety-like behavior in adult rats under a short- or a long-term LL. 36 male Wistar rats 
were raised under light/dark cycle 12:12 (LD) or LL. After weaning, rats were submitted 
to a LD. On postnatal day 60, rats returned to LL. After 2 (short-term) or 7 (long-term) 
weeks under LL, rats performed tasks for evaluate anxiety-like behaviors and cognitive 
performance. LL rats developed and maintained a circadian rhythm under LL, despite 
of half of long-term LL rats became arrhythmic. Moreover, these rats showed a lesser 
percentual of variance explained for the rhythm compared to LD rats. Short-term LL 
rats spent more time in the center of the open field arena than both LD groups and the 
long-term LL rats which reflects an attenuated anxiety-like behavior. Also, short-term, 
but not long-term, LL rats explored more the new object than the familiar object in the 
object recognition task. Finally, both LL groups did not show a preference in explore 
the swapped object in the object-in-place task. Together, these results suggest that LL 
during lactation prevents the uncoupling of the oscillators in the SCN, and at least in a 
short-term LL during adulthood, may selectively protect both an emotional component 
related to fear and the recognition memory. 
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Introduction: Non-entrained or abnormally phased circadian rhythms, as well as sleep 
disorders, have been associated with blind people with no perception of light living in 
high latitude regions. However, a preliminary study by the Laboratory of Neurobiology 
and Biological Rhythmicity, which is located at a low latitude close to the equator, with 
little seasonal variation (Natal, Rio Grande do Norte, Brazil), showed that most people 
with total blindness are synchronized with a period of 24 hours, indicating the influence 
of non-photic time cues. Objective: The present project aims to investigate whether 
non-photic cues, such as physical activity pattern, environmental temperature 
cycle/thermal sensation and pattern of eating behavior, are acting as Zeitgebers for 
the circadian rhythm of the rest/activity and sleep/wakefulness cycles of blind people. 
In addition, it aims to investigate the association of different types of circadian rhythm 
with sleep disorders in blind people. Methodology: 100 participants, men and women 
over 18 years old, who are blind with or without light perception, will be invited to 
participate in the study. Recruitment will take place at the institutions: Instituto de 
Cegos do RN (Natal, Rio Grande do Norte, Brazil) and Instituto dos Cegos da Paraíba 
Adalgisa Cunha (João Pessoa, Paraíba, Brazil). The participants will be interviewed 
with the following instruments: Socio-demographic questionnaire, including questions 
on perception of time and light, Covid Fear Scale and Depression, Anxiety and Stress 
Scale, Munich Chronotype Questionnaire, Horne Ostberg Questionnaire, Index of 
Pittsburgh Sleep Quality, Epworth Sleepiness Scale, Insomnia Severity Index, Berlin 
Questionnaire and Sleep Hygiene Index. Then, they will be instructed to use the free 
style sensor for 14 days and the actigraphy monitoring device for 23 days, and to make 
records in their sleep diary. People who have problems using the instruments will be 
excluded from the sample. To assess the circadian rhythm (CR), the actigraphy will be 
used and the CR robustness will be determined using the techniques: COSINOR, 
periodogram and non-parametric variables (intradaily variability (IV), interdaily stability 
(IS), the least active five-hour period (L5) and the most active ten-hour period (M10)); 
light exposure and physical activity will be determined also by actigraphy. The cycle of 
ambient temperature and thermal sensation will be established through actigraphy and 
weather data; whereas the pattern of the feeding cycle will be evaluated through 
continuous recording of blood glucose levels.  Expected results: We expect that blind 
people will present biological rhythms with a period of 24 hours and that the 
synchronization is due to the investigated non-photic time cues. We hope that these 
results will be important for the development of behavioral strategies of temporal 
organization that promote the adjustment of circadian rhythm and improve sleep quality 
in people with visual impairments. 
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Sleep disturbances are a common complaint for people living with HIV (PLWH), reducing 
quality of life. The mechanisms through which these disturbances arise appear to be 
multifactorial, impacting both the homeostatic and circadian systems of sleep-wake regulation. 
Studies to date have primarily explored sleep quality using subjective methodology, with limited 
objective data defining sleep characteristics of PLWH. A few studies have explored sleep 
architecture with PSG, but there is an absence of data exploring long term sleep habits of 
PLWH. Crucially, there is a lack of research conducted in regions where the incidence of HIV 
infection is highest, such as Sub-Saharan Africa. Therefore, the aims of this study are to 
explore sleep parameters in PLWH with actigraphy, and determine whether HIV infection 
impacts chronotype in a rural dwelling South African population. Participants (N = 688; aged 
45-100y, mean 66.4 ± 12.07y; 426 women, 166 HIV+) from the Agincourt Socio-demographic 
and Health Surveillance System (Mpumalanga, South Africa) were selected randomly for 
study. Participants completed the Munich Chronotype Questionnaire (MCTQ), with a subset of 
these participants (N = 172; aged 45-93y, mean 67.06 ± 11.6y; 99 women, 31 HIV+) wearing 
an accelerometer for a minimum of 5 nights of actigraphy (ActTrust, Condor Instruments). 
MCTQ data were processed in RStudio using the ‘mctq’ package. Linear regressions were 
performed in RStudio to determine the relationship between HIV status, actigraphy and MCTQ 
parameters, controlling for age and sex. Actigraphy analyses showed a significant relationship 
between HIV status and total sleep time, with HIV+ individuals sleeping less (F(3,168) = 2.69; 
P=.0482). Additionally, analysis of the MCTQ showed that the effects of HIV infection were 
most prominent on working days, with HIV+ individuals going to bed earlier (F(3,599) = 15.17; 
P≤.001) and spending more time in bed F(3,599) = 18.79; P≤.001) on those days. This effect 
was not observed on free days. Furthermore, analyses revealed that for HIV+ individuals, 
chronotype was significantly later before the age of 60, but advanced with age (F(4,264) = 
3.24; P=.012). This effect was not generally observed in HIV- individuals. Together, these data 
suggest that PLWH go to bed earlier on days they work, which may reflect an effort to combat 
fatigue accumulated from increased activity on those days. However, the reduced 
actigraphically derived total sleep time suggests that this increased sleep need is not being 
met, which may have downstream consequences associated with sleep restriction and social 
jetlag. Moreover, HIV infection may impact phase of the internal biological clock, resulting in a 
delay in chronotype in earlier years of infection. However, with advancing age, chronotype 
advances more rapidly in comparison to HIV- individuals. Analysis of circadian phase markers 
will improve interpretation of these findings. 
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Introduction: Circadian amplitude measures the strength or robustness of a rhythm 
and changes in amplitude may have implications for health. Large individual 
differences in melatonin amplitude are recognized. Here we aimed to determine the 
strength of relationships between melatonin and the core body (CBT) and distal-
proximal skin temperature gradient (DPG) amplitudes during a constant routine 
protocol. Additionally, we determined the best fitting harmonic model for the DPG 
circadian rhythm. Methods: 17 young healthy adults [13 males 
(22.3±3.9yr;mean±SD)] completed a 28-hr constant routine protocol after maintaining 
8h habitual sleep schedules for one week at home. Endogenous circadian amplitudes 
of melatonin and CBT were fit with standard three- and dual- harmonic linear 
regression models, respectively. The DPG amplitude was analyzed with both dual and 
three-harmonic regression models to determine which model produced the best fit. 
Results: The DPG was best fit by a three-harmonic regression model with significantly 
lower standard deviation and higher signal-to-noise ratio compared to the 2-harmonic 
model (both p<0.05) as well as by visualization of the fitted curves. Melatonin, CBT 
and DPG amplitudes were not found to be associated with each other during constant 
routine (all r<0.37; all p>0.10). Conclusion: While it is common for melatonin and body 
temperature circadian phase estimates to be used interchangeably, non-significant 
findings for associations between circadian amplitudes of melatonin, CBT and DPG 
indicate that these markers may not provide similar information about circadian 
amplitude. Further, research is needed to explore possible associations between 
individual differences in melatonin, CBT and DPG amplitudes with other physiological 
and behavioral outcomes to determine which measure(s) of circadian amplitude may 
be functionally relevant. 
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Objective: To analyze the association between short sleep duration and the 
development of obesity conducting a systematic review. Methods: The LILACS, 
Medline, Central, Embase, and OpenGrey databases were searched from inception 
until July 2020, using the PECO strategy to perform the search strategy (participants: 
> 18 years old; exposure: short sleep duration; control: regular sleep; outcome: 
obesity). Two authors screened the studies independently (ie, double blind) and 
disagreements were resolved by a third author. Two authors extracted data from the 
selected cohort studies according to data source, eligibility criteria, methods, total 
participants (exposed, nonexposed, with and without outcomes), time of exposure to 
the risk factor, results, and conclusions. The disagreements were resolved by a third 
author. Missing or incomplete data were requested by the main reviewer from the 
authors of the studies via email. The quality of studies was assessed with Newcastle-
Ottawa Quality Assessment Form for Cohort Studies, and a sensitive analysis was 
performed removing studies that were classified as “poor quality”. The certainty of the 
evidence was assessed using Grading of Recommendations Assessment, 
Development, and Evaluation. The meta-analysis was carried out for quantitative 
analysis. Results: Thirty-six studies were included, and twenty-two contributed 
quantitative data. The meta-analysis showed a significant association between self-
reported short sleep and development of obesity (RR, 1.18; 95%CI, 1.15–1.26; 
GRADE moderate certainty of evidence; I² = 31%; P for heterogeneity = 0.18). A 
sensitivity analysis removing studies because of high risk of bias (ie, poor quality) 
remained statistically significant. In addition, the meta-analysis by subgroup of different 
sleep duration shows that the chances of developing obesity increased when self- 
reported sleep duration decreased. Conclusions: Self-reported short sleep was 
significantly associated with a higher incidence of obesity, with moderate quality of 
evidence. 
 
 
 
 
 
 
 
 
 
 
 



58 
 

A TALE OF TWO CYTOKINES: CIRCADIAN AND METABOLIC RESPONSES TO 

IL-1Β VERSUS TNFΑ IN CHONDROCYTES AND RELEVANCE FOR 

OSTEOARTHRITIS 

 

Lauren E. Fagan1,2,4, Richard G. Carroll1, Linda V. Sinclair5, Andrew J.M. Howden5, 

Stephen Fitzsimons6, Cathal J. Kearney3,4, Doreen A. Cantrell5, Oran D. Kennedy2,4, 

Annie M. Curtis1,4 

 
1Curtis Clock Laboratory, School of Pharmacy & Biomolecular Sciences, RCSI, Dublin, 
Ireland; 
2Kennedy Biomechanics Laboratory, Tissue Engineering Research Group (TERG), 
RCSI, Dublin, Ireland; 
3Kearney Laboratory, Tissue Engineering Research Group (TERG), RCSI, Dublin, 
Ireland & Biomedical Engineering, University of Massachusetts Amherst, USA; 
4Tissue Engineering Research Group (TERG), Department of Anatomy & 
Regenerative Medicine, RCSI, Dublin, Ireland; 
5Division of Cell Signalling and Immunology, School of Life Sciences, University of 
Dundee, Scotland, UK; 
6McCoy Research Group, School of Pharmacy & Biomolecular Sciences, RCSI, 
Dublin, Ireland. 
 
 
Introduction: Osteoarthritis (OA) is characterised by loss of cartilage and chronic low-
grade inflammation within joints. OA is a disease for which no cure exists. All forms of 
OA affect cartilage cells (chondrocytes), which possess a robust molecular clock that 
drives circadian rhythms. Clock disruption in chondrocytes results in pre-disposition to 
OA, however the mechanism is unknown. Inflammation is likely to be involved and 
recent data indicates inflammation alters metabolic pathways and nutrient uptake in 
many cell types. In healthy tissue, chondrocytes produce crucial proteins for the 
stability and strength of cartilage extracellular matrix. With inflammatory mediators 
such as IL-1b and TNFa, chondrocytes switch from anabolic pro-reparative to 
catabolic, degradative metabolism with release of protease enzymes such as MMP13 
– destructing cartilage leading to OA. The metabolic pathways in chondrocytes which 
are affected by these cytokines are poorly understood. Aim: To understand why the 
clock stops working in osteoarthritic joints and the impact this has on the metabolic 
state of chondrocytes. Methods: RT-qPCR, western immunoblotting, ELISA, Griess 
assay, flow cytometry, tissue harvest, in vitro cell culture, microscopy, real-time 
bioluminescence measurement, radiolabelled amino acid uptake assays, quantitative 
proteomics. Results: Chondrocytes were isolated from clock protein reporter mouse 
PER2::Luciferase and analysed for circadian rhythmicity by real time bioluminescence 
and qPCR. Cycling of PER2 was noticeably suppressed by addition of IL-1b, but not 
by TNFa. IL-1b and TNFa stimulation increases glycolytic metabolism but suppresses 
oxidative phosphorylation. Quantitative proteomics showed distinct proteomic and 
metabolic differences in response to IL-1b or TNFa including upregulation of the amino 
acid transporter SLC7a2, which transports arginine. However, cellular uptake of 
arginine alone was induced by IL-1b but not TNFa. IL-1b-induced Mmp13 is 
suppressed by preventing arginine uptake through silencing of Slc7a2 and inhibition of 
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glycolysis by 2-D-deoxyglucose (2-DG). Slc7a2 induction by IL-1b treatment is 
unaffected by 2-DG but is dependent on p38 MAPK signalling. Conclusions: IL-1b 
suppresses the molecular clock in chondrocytes and alters metabolism and these 
critical inflammatory cytokines exert distinct metabolic signatures. In particular, we 
demonstrate the importance of arginine uptake through SLC7a2 in terms of IL-1b 
induced Mmp13 expression, which may provide a new therapeutic target in the 
treatment of OA. 
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Dispositional frustration can negatively impact cognitive processes such as attention, 
judgement, and decision making and is thought to contribute to an increased 
vulnerability to psychopathology. There are many daily-life contexts that are prone to 
frustration such as in traffic situations, where faulty decisions can have major 
consequences. However, we know very little about the vulnerability factors for 
frustration, an issue we probe in the current study. Insufficient sleep and sickness are 
known to affect cognitive functioning (e.g., learning), social behavior (e.g., social 
withdrawal), and overall wellbeing – all of which can have direct implications for how 
we respond to our environment. Therefore, the primary aim of the current study (N = 
500) was to assess if people become more frustrated when resources are low, i.e. 
when sick or when sleepy. To test this, we assessed sickness and sleepiness as 
predictors of frustration before and after a frustration-provoking task. We hypothesized 
that a frustration-provoking task would elicit more frustration in those who are sicker 
and sleepier, independent of other negative (e.g., anxiety) and positive (e.g., 
energized) feelings. The expected results will shed light onto the possible risks of 
sickness and sleepiness to amplify feelings of frustration. 
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Cancer is a global health issue responsible for a set of classical metabolic disturbances 
named cachexia in almost half of the patients and anorexia is one of the aspects 
exhibited by cachectic individuals. There is a relationship between cancer and 
circadian rhythms, observed in different aspects, including cancer cachexia. Thus, 
chronotherapy and chrononutrition might be interesting approaches to use with cancer 
patients. The antitumoral and anticachectic effects of medicines and nutraceuticals 
(e.g., metformin and fish oil, respectively) have been reported in cancer patients, and 
perhaps the time-of-day of administration of these pharmaceuticals could affect those 
effects. Therefore, this review aims to present some evidence of how cancer cachexia 
and tumor growth might be affected by metformin and fish oil therapy along with 
chronotherapy. Articles were searched on the database PubMed, using the following 
keywords: metformin AND cancer; fish oil AND cancer; fish oil AND cachexia; 
metformin AND circadian rhythms; fish oil AND circadian rhythms; chronotherapy AND 
cancer. Papers were selected according to the aim of this review. Cachexia promotes 
diurnal fluctuations in feeding and physical activity in mice. In Walker tumor-bearing 
rats, it was already demonstrated that anorexia occurs because of nocturne depletion 
of dynorphin in hypothalamus. Metformin, because of its capability of modulating 
metabolic and circadian proteins, could decrease nocturnal anorexia. Moreover, time-
of-day of administration of fish oil alters its absorption, excretion and could also 
modulate its anticachectic activity. In conclusion, time-of-day of metformin and fish oil 
administration could improve their antiproliferative and anticachectic effects in animal 
models and, perhaps, cancer patients. Further studies will be necessary to support 
these hypothesis. 
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Introduction: Sleep deprivation degrades the fidelity of human brain information 
processing, leading to cognitive impairment. Carriers of the A allele of a single 
nucleotide polymorphism of the TNFα gene (G308A, rs1800629) have been found to 
be resilient to cognitive impairment due to sleep deprivation as compared to individuals 
homozygous for the G allele. Caffeine mitigates the cognitive impairment associated 
with sleep deprivation. We investigated whether the effects of caffeine and TNFα 
genotype interact. Methods: In an 18-day, controlled, in-laboratory study, 12 healthy 
adults (age 27.4±6.9; 6 females) underwent three sessions of 48-hour total sleep 
deprivation (TSD), with each TSD session preceded and followed by three nights of 
baseline and/or recovery sleep (10 hours time in bed). In randomized, 
counterbalanced, double-blind, placebo-controlled fashion, during each TSD session 
a specific dose of caffeine (0, 200, or 300 mg) was administered four times at 12-hour 
intervals. Vigilant attention was measured every 2 hours during each TSD session with 
a psychomotor vigilance test (PVT), for which the log of the signal-to-noise ratio 
(LSNR) derived from the RT distribution was determined as a measure of the fidelity 
of information processing. Each subject’s TNFα genotype was assessed from a blood 
sample. Results: Subjects homozygous for the TNFα G allele showed greater PVT 
impairment during sleep deprivation in the 0 mg caffeine (i.e., placebo) condition as 
compared to carriers of the A allele and as compared to the 200 and 300 mg caffeine 
conditions (mixed-effects ANOVA, genotype by dose interaction: F2,566=5.23, 
p=0.005). There was no appreciable caffeine-related difference in performance for 
carriers of the A allele, who were relatively resilient to TSD regardless of caffeine dose. 
Conclusion: These results suggest non-additive, interacting effects of TNFα genotype 
and caffeine and a potentially shared mechanism of action with regard to the fidelity of 
information processing during sleep deprivation. 
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The work context of public basic and university education leads teachers to different 
working conditions, which can cause greater irregularity in the sleep-wake pattern, 
excessive daytime sleepiness, and poor sleep quality. In this study, we comparatively 
analyzed the characteristics of the work context, sleep-wake cycle pattern, sleep 
quality, and daytime sleepiness among 118 teachers of basic education (BE) and 77 
of higher education (HE), from public education. Participants completed the 
questionnaires “Health and Sleep”, Morningness-Eveningness Questionnaire, 
Pittsburg Sleep Quality Index, Epworth Sleepiness Scale, and Sleep Diary for 10 days. 
Teachers did not differ in bedtime and time in bed on working days, but the BE got up 
earlier on working and free days. The BE showed higher levels of daytime sleepiness 
(t=3.04; p<0.001), with no differences in sleep quality, which was poor in both groups 
(t=0.40; p=0.69). About the work context, starting work later is associated with greater 
irregularity in bedtime (B=0.12; p=0.03), while finishing work earlier, higher irregularity 
in getting up (B=-0.13; p<0.01) and time in bed (B=-0.15; p=0.01). Higher weekly 
workload is associated with irregularity in times to get up (B=2.27; p<0.01) and time in 
bed (B=2.26; p=0.01), while the greater number of shifts was associated with higher 
social lag (B=13.66; p<0.01). Therefore, sleep parameters, daytime sleepiness levels, 
and sleep quality of teachers are related to biological factors, such as sex and 
chronotype, and factors related to the work context, such as working hours, weekly 
workload, and the number of shifts, regardless of the education level. 
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Introduction: Shift work is associate to an increased risk of many chronic diseases, 
like diabetes, cardiovascular, and metabolic diseases. Another effect due to this work 
schedule work is the sleepiness, related to sleep-waking cycle inversion, which is 
linked to short sleep duration and circadian disruption. Meal timing exerts a variable 
influence over human physiological rhythms and can be an interventional strategy for 
reduce this sleepiness. Although some studies showed there is a relationship between 
eating behavior and sleepiness among shift workers, it is not yet so clear what should 
be the adequate meal planning for this work organization. In this context, it is essential 
to identify actions can be minimize short- and long-term undesirable effects. Aim: The 
study aims to analyze the effect of changing meal timing during shift work on 
sleepiness. Methods: Will be conducted a field trial among rotating shift workers of a 
Brazilian offshore installation of the oil and gas industry. Workers will be divided into 
two groups, control, and intervention one. The intervention will be based on meal 
timing, which on day shifts, the first meal will be at 06:00h and the last one at 18:00h 
(total 05 meals), and on night shifts, the first one will be at 18:00h, and the last one at 
12:00h (total 05 meals). Control group will maintain their habitual meals, from 06:00h 
to 21:00 (total 06 meals) or from 18:00 to 12:00 (total 06 meals). Sleepiness will be 
evaluated by Karolinska Sleepiness Scale during day- and night-shift work, as well as 
on day-off. Daily activities protocol and actigraphy will be performed through all shift 
work too. During time-off, there will be no instructions or restrictions about food habits. 
Expected results: It is expected that intervention group will have less sleepiness 
compared to the control group. Expected conclusions: Changing meal timing and its 
quantity at an oil rig can reduce sleepiness during the shift and contribute to a safer 
workplace. 
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The economic opening of Brazil that took place in the 1990s caused a series of 
changes in the domestic market, mainly in the structure and manner of work brought 
about by the needs to adapt to a global model under construction. In this scenario, 
Brazil starts its commercial relations with several countries and, its great exchange 
partner is China, with which the commercial relationship only intensifies. Therefore, 
this research project intends to present an analysis on the communication times 
between Brazilian companies and Chinese companies, since these countries are 
located on different continents, have large territorial extensions, however one of them 
presents only a time zone (China ), while Brazil has at least four. Reflections developed 
by EP Thompson (1998), Leandro Duarte (2018), Stuart Hall (2001), Kevin Birth (2007) 
N. Marques et al (1991) will permeate our theoretical framework, revealing the 
temporal mismatches in communication in the corporate market between Chinese and 
Brazilians as well as the possibilities to improve this situation, pointing out the feasibility 
of the best working time anchored in the principles of chronobiology so that neither the 
company nor the employee are harmed. The investigation will be developed through a 
qualitative approach, presenting as methodological procedures, bibliographic 
research, questionnaire with open and closed questions, which will be directed to 
professionals involved in Sino-Brazilian commercial relations, who face difficulties 
related to communication times. 
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Objective: Shiftwork has been impacted workers’ life in many ways and the eating 
patterns is one of them. The impact of the rotation between different shifts and free 
days within a short period of time on energy distribution over 24h is poorly understood 
in the literature. We aimed to evaluate the shift workers’ eating patterns by analyzing 
the energy intake distribution in each shift day throughout a rotating shift schedule. 
Methods: Thirty male shift-workers from a mining company were evaluated throughout 
10 consecutive days in a complete rotation shift schedule (two morning shifts – M1 and 
M2 – 08:00 to 16:00; two afternoon shifts – A1 and A2 – 16:00 to 00:00; 24 hours-free 
– 24F; two night shifts – N1 and N2 – 00:00 to 08:00; and three days off – F1, F2 and 
F3). Food consumption was evaluated over all days by 24h recall. The distribution of 
energy intake was analyzed in 6 periods of 4 hours throughout the 24h of the day. 
Mixed models were performed to analyze the data. Results: Regarding total energy 
intake, there were no differences throughout the shift days (p=0.065). However, the 
interaction between shift days and periods showed that the energy distribution 
throughout 24h is different between shift days. Night shifts presented a higher energy 
percentage between 00:00-03:59 (N1: 17.8 ± 1.8; N2: 14.3 ± 1.8) compared with most 
of other shift days except for N2 versus A2 (6.6 ± 1.8, p=0.137). Conclusion: The 
rotative schedule seems to influence on energy intake distribution over 24h, favoring a 
higher night energy intake in the night shifts through a greater dispersion of eating 
episodes. 
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In humans, mutations in the gene encoding the gap junction protein, connexin 26 
(Cx26), are responsible for about 50% of cases of deafness worldwide and can also 
cause dermatological disorders (in the case of syndromic mutations). Little is known 
about the molecular mechanisms affected by mutations in gap junction proteins, so 
this research seeks to use the model, Drosophila melanogaster, to identify key 
elements in the intracellular trafficking pathway of Cx26. Previous work demonstrated 
that the expression of Cx26 in the neuronal circuit that regulates the circadian rhythm 
of Drosophila affects the circadian rhythmicity of adult flies, and that the phenotype 
depends on the allele of Cx26 expressed. In this project, candidate genes involved in 
Cx26 traffic will be identified by screening for genes whose RNAi-mediated knockdown 
modifies the circadian phenotype of adult flies expressing different Cx26 alleles. To 
understand the basis of the phenotypes observed when expressing different alleles of 
Cx26 in circadian pacemaker neurons, we will define the moment of development 
during which the expression of said allele affects the circadian phenotype of the fly. In 
addition, the anatomy of the neuronal circuit that controls circadian rhythmicity will be 
characterized when Cx26 variants that generate an arrhythmic phenotype are 
expressed. 
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Bipolar Disorder (BD) is a psychiatric disorder characterized by a manic state 
(euphoria, impulsivity and hyperactivity) and depressive state (sadness, anhedonia 
and suicide ideal). BD affects 1% of the population worldwide, and rises at 15% the 
chances of suicide in pacients. To better understand this disorder, many animal models 
of manic or depressive behavior have been studied, but not any model can mimic the 
characteristics of the same individual presenting the manic and depressive behavior at 
the same time or not. Based on etiological factors, photoperiod alterations has been 
shown as a promissor experimental tool to propose a new model of BD, once it can 
promote alterations in the two opposite states of the disorder. The hypothesis of this 
study is that a combination of photoperiods alterations (5 hours of light and 19 hours 
of dark and 5 hours of dark and 19 hours of light) with a reset session between (12 
hour of dark and 12 hours of light) or phase alteration (advance ou delay of 7 hours) 
leads the same animal (mice) to present manic and depressive behavior and 
dopaminergic alterations find in patients paraventricular nucleus of hypothalamus. 
Finally, it is expected that the treatment of 0,4% of lithium in food can revert the 
behavior alterations caused by photoperiod or phase alterations, as well as an 
alteration in GSK3β enzyme, once it is associated with the lithium action mechanism. 
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Cognitive and motor performance are affected by both circadian and homeostatic 
drives. Chronotype has been shown to influence diurnal performance, with late types 
being compromised early in the day. While light is the most conspicuous circadian 
modulator, exercise has been shown to affect sleep-wake patterns and also to improve 
cognition. During morning classes, students of the Uruguayan national dance school 
END-SODRE, with predominantly late chronotypes, are trained from 08:30 to 12:30 in 
a suboptimal time. The chronotype/circadian preference of 23 healthy dancers 
(23.2±3.4 y/o) was assessed by the Munich ChronoType Questionnaire (MCTQ) and 
the Morning-Eveningness Questionnaire (MEQ), respectively. Measures of cognitive 
and motor performance were taken at the beginning and at the end of the dance 
training shift. We used reaction speed in Psychomotor Vigilance Test (PVT) and Stroop 
Task (ST, congruent and incongruent conditions, CC, IC) to access attentional levels. 
Maximum voluntary contraction test for isometric grip strength (MVC) and Heart Rate 
Recovery (HRR120) were used as proxies of motor performance. We found significant 
differences between the beginning and the end of the morning shift for all the 
measures. Performance was better after the shift (PVT 3.76±0.33, 3.88±0.36, p=0.019; 
ST CC 1.68±0.23, 1.77±0.21, p=0.036, IC 1.5±0.20, 1.61 ± 0.22, p=0.025; MVC -
0.824±0.188, -0.722±0.175, p=0.0005; HRR120 50.62±11.17, 58.24±13.44, p=0.046). 
No correlations were found between performance and chronotype or circadian 
preference at 08:30. A significant relationship between motor performance and 
chronotype was found after the shift (MVC R2=0.287, p=0.048; HRR120 R2=0.26, 
p=0.05). The longer the time spent in moderate exercise the better the cognitive 
performance. Significant variations in performance were found in a short temporal 
window. Surprisingly, no association between cognitive measures and chronotype 
were found at the beginning of the morning shift. We speculate that the active and 
regular morning exercise profile impacted on attentional and motor performance, 
diminishing the expected handicap for late chronotypes. 
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Introduction: The social jetlag is the time difference between the midpoint of sleep on 
schooldays and on weekend days, which results from the discrepancy between the 
inner biological rhythms of an individual and the daily timing determined by social 
constraints. The objective of the present work is to analyze in childhood the social 
jetlag and its relationship with nocturnal melatonin increase, chronotype, the presence 
of screens in the bedroom at night, and the sociodemographic context of the family. 
Material and Methods: In a group of 185 children between 7 and 16 years old (89 
girls, 11.18 ± 2.27), social jetlag was calculated based on self-reported times of sleep 
during the week and weekend. Melatonin was measured through immunoassay in 
saliva samples, which were collected at three time points of the evening of a school 
day. The chronotype score was obtained using the Horne and Ostberg questionnaire, 
the number of screens present in the bedroom at night was self-reported, as were 
sociodemographic characteristics of the family. Results: The number of hours of the 
social jetlag was encountered negatively correlated with melatonin level after one hour 
of sleep (-0.22; p = 0.006). A significant correlation was also measured with the 
chronotype score (-0.31; p < 0.001), and the number of screen devices present at night 
in the bedroom (0.3; p < 0.001). The social jetlag was also inversely correlated with 
the study level of both the mother (-0.19; p = 0.013) and the father (-0.23; p = 0.003), 
and significantly associated with the employment stability of the father (p < 0.001). 
Discussion: In the present pediatric cohort, melatonin levels were found lower at night 
in children with higher social jetlag, possibly due to a delay of melatonin onset, and/or 
a decrease in the total nocturnal expression. The social jetlag is more intense in 
individuals with evening chronotypes, numerous screen devices in their bedroom at 
night, parents with lower education level and less stable familiar income. The present 
study design does not enable conclusions on causality, but the findings support that 
circadian rhythms, life habits and environment form a network of interrelated factors. 
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Attention Deficit Hyperactivity Disorder (ADHD) is one of the most common psychiatric 
disorders in childhood, with great persistence in adulthood.  It is marked by a 
continuous pattern of inattention, hyperactivity and/or impulsivity that interferes with 
functioning and development but has a complex and little-known etiology.  Individuals 
with ADHD have shorter sleep duration and, more sleep problems, evening chronotype 
and circadian dysfunctions.  However, it is not yet clear whether these sleep patterns 
are side effects or a risk factor for ADHD.  Few studies use longitudinal designs and 
analysis to study theses associations through the life span.  Furthermore, to date, 
studies that have sought to understand the genetic relationship between the two 
conditions have used the candidate-gene strategy and the results are restricted to a 
few genetic markers.  In my thesis, we investigated the relationship between sleep and 
ADHD trough an observational and a genetic approach using both primary and 
secondary data.  We found that early-life maternal report of sleep problems (2 and 4 
years) predicts ADHD at 11 years of age, whereas sleep duration trajectories have no 
effect on ADHD in the 2004 Pelotas birth cohort. Using this classic epidemiology 
dataset, we also refuted the theory of attention-related executive function mediating 
the effect on early-life sleep problems and ADHD. The novel genetic markers discovery 
at the genomic level for sleep phenotypes offers subsidies for conducting studies that 
seek a better understanding of the genetic susceptibility of ADHD, as well as research 
on the genomic contribution of sleep patterns in the ADHDs etiology.  Therefore, for 
our second study, we used secondary data and highlighted that comorbidity between 
sleep phenotypes and ADHD may be mediated by common genetic factors that play 
an important role in neuronal signaling pathways, and the causal effect of sleep 
disturbances and short sleep duration on ADHD reinforced their role as predictors of 
ADHD. 
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Introduction: Epidemiological investigations have shown that suicidal behavior 
presents a seasonal pattern, with higher incidence in late spring and early summer. 
Both the seasonality and suicide rate increase in higher or lower latitudes. This 
seasonal profile suggests an environmental modulating factor. However, the 
neurobiological mechanisms involved in this phenomenon are not known. Since light 
is the main synchronizing agent of the circadian/circannual clock in mammals, and 
disruptions in circadian rhythms have been associated with psychiatric disorders and 
suicide, the seasonal photoperiodic changes may be potential risk factors for suicide. 
Moreover, faster increments in daylight were associated with mania-like states in 
humans, which is a major contributor of suicidal behavior in bipolar disorder. Aims: 
We aimed to investigate the modulating effect of photoperiodic variations in the 
synchronization of the rest/activity cycle, and endophenotypes of suicidal behavior 
such as depression, anxiety, risk exposure and mania-like behavior in mice. Methods: 
Animals were exposed to a regime consisting of gradual transitions in photoperiod 
(30min at the beginning and 30 min at the end light fase/day) from 08h:16h LD to a 
16h:8h LD. The control groups consisted of animals exposed to 12:12LD or 16:08LD. 
Results: Animals presented a phase shift acompaining the shifts in light onset. Free 
running experiment after the experimental protocol suggests entrainment of the 
circadian system instead of a masking effect. The protocol induced a behavior of higher 
risk exposure in the Elevated Plus Maze and in the Open Field Test, as well as an 
antidepressive-like effect in the Forced Swimming Test. There was also a higher total 
locomotor activity in the OFT. Conclusions: These preliminary results suggest a 
mania-like behavior induced by the gradual increase in photoperiod, compatible with 
the environmental conditions associated to suicide in different human populations. 
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Social insects allow us to analyze multiple levels of daily rhythms. Studying ants’ daily 
rhythms, especially leaf-cutter ants, has been challenging due to colony sizes and 
polymorphism. The present work aimed to understand how colonies of leaf-cutter ants 
rhythmically behaved collectively considering their leaf-cutting and foraging activity, 
developing a machine learning video tracking tool to analyze the ant’s flow. Cameras 
were used to register the foraging activity (video) and how the leaf area decreased 
(photographs). An Atta sexdens colony was exposed to an LD cycle 12:12 (500 lux 
during the light phase and red lights on during all the experiments; temperature = 23ºC, 
humidity = 60%). Feeding events (Acalypha sp.) happened using a random protocol 
once a day. We recorded the colony activity for 30 days, performing two 6 hours phase 
shifts (delay and advance). We have observed that the colony activity is higher during 
the dark phase. The video-tracking software developed in this project allowed us to 
count 143904 ants after analyzing 2133 videos. We have also analyzed the 
relationship between the number of ants foraging and the leaf-cutting taxes under 
synchronized and desynchronized conditions. We concluded that this relationship 
might be a sensitive parameter for discussing efficiency strategies at the individual and 
collective levels after disturbances in the colony’s internal temporal order, as after the 
phase shifts these relationship patterns change especially during the light phase. We 
also believe that using the protocols and software developed in this project might be 
appropriate to answer other questions regarding collective behavior. 
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Introduction:  Sleep is regulated by the circadian system and the sleep homeostat. 
Although several studies have reported that brain activity during sleep and sleep 
parameters such as timing, duration and quality, are associated with polymorphisms 
in circadian genes, there are few such studies in African populations, necessitating the 
current study. Aims: To investigate associations between three circadian gene 
variants, PER3 (VNTR), PER2 rs6753456, and CLOCK rs2070062 and self-reported 
sleep parameters in South African adults of African descent. Methods: Four hundred 
and twelve participants, 18-55y, of African descent were recruited from Khayelitsha, a 
high-density, low-income suburb in Cape Town, South Africa. They are part of the five-
country longitudinal study Modeling the Epidemiologic Transition Study-Microbiome 
(METS-Microbiome). Data were collected using the Pittsburgh Sleep Quality Index and 
Epworth Sleepiness Scale (daytime sleepiness). DNA extracted from buccal cells was 
genotyped for the PER3 VNTR (n=249), PER2 rs6753456 (n=244), and CLOCK 
rs2070062 (n=254) polymorphisms. Results: Genotype distributions and allele 
frequencies differed from those previously reported in populations of different 
ethnicities, particularly for the PER2 rs6753456 and CLOCK rs2070062 SNPs. Self-
reported sleep duration was 8.77 ± 1.6 h, with 39.8% reporting long sleep (>9h). PER2 
rs6753456 associated with self-reported bedtime in males (G allele carriers; median 
(interquartile range): 21h30 (21h00-22h00); non-G allele carriers (22h00 (21h00-
22h00) p=0.023), and with sleep duration in females (G allele carriers (mean ± 
standard deviation): (8.56 ± 1.3h); non-G allele carriers (9.08 ± 1.54h, p=0.044). PER3 
VNTR associated with daytime sleepiness in males (PER34/5 carriers, median 
(interquartile range): (8(5-12); PER34/4 carriers (4(3-8)), p=0.006); PER34/4 carriers, 
(4(3-8)); PER5/5 carriers (10(8-13), p=0.007). PER2 rs6753456 also associated with 
daytime sleepiness in females (non-G allele carriers (8 (5-12)); G allele carriers (6(3-
10), p=0.017). Conclusion:  We confirm the previously observed association between 
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sleep duration and the PER2 rs6753456 polymorphism in individuals of European 
descent. However, to the best of our knowledge, associations between PER2 
rs6753456 with bedtime and daytime sleepiness, and the PER3 VNTR with daytime 
sleepiness have not been reported previously. Furthermore, the sex-specific 
differences in these associations are also novel and require further exploration, to 
determine whether biological sex or gender roles influence these relationships. 
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Introduction: It has been recognized that circadian system is implicated in regulation 
of energy balance, and subsequently affecting body adiposity. In humans, circadian 
disruption (night-shift work, sleep deprivation and misalignment) has been related to 
metabolic disturbances and obesity. One of the most important chronobiotics is 
melatonin, hormone rhythmically secreted by the pineal gland and a key response 
used by central master clock to synchronize the physiological rhythms of peripheral 
organs. Recent studies identified common variants in Melatonin receptor 2 (coded by 
MTNR1B gene). Mutations in this gene are associated with high fasting plasma 
glucose, dyslipidemia and increased risk of type 2 diabetes. In addition, melatonin 
rhythm is suppressed in both animal and humans with increased body weight. 
Therefore, we hypothesized that MTNR1B genotype might also be associated with 
body adiposity. The remaining question is whether melatonin or its receptor might be 
associated with body composition of fat in response to weight loss interventions. Aim: 
Review literature about the relevance of MTNR1B genetic variant on changes in body 
fatness in response to weight loss interventions. Method: Integrative review was 
conducted in MEDLINE(PubMed), Scopus and EMBASE databases (2010-2020). The 
Medical Subject Heading (MeSH) terms used were: (“MTNR1B” OR “melatonin 
receptor type 1B”) AND (“body weight loss” OR “body weight changes” OR “body 
weight”). Results: Despite the lack of a bulk of studies, the literature points an 
association between the MTNR1B rs4753426 genetic variant and body weight. The 
studies suggest that MTNR1B may affect body weight and fat mass response, even 
specific fat composition as waist circumference (trunk fat). The body weight loss 
interventions based on low fat diets showed that MTNR1B variant is related with body 
composition changes after 6 or 24-months of intervention. Conclusions: Taking 
together, this review follows the current hypothesis of my research project with aims to 
address the relevance of a proper circadian timing system in the regulation of human 
adiposity. Future research will address whether MTNR1B mutation may also change 
body weight loss after bariatric surgery in obese humans, as well as the rhythm of 
melatonin may be a biomarker for the evaluation of successful improvement of energy 
metabolism in these patients. 
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Background: The inversion of work schedules generates a temporal conflict between 
the circadian timing system and environmental temporal markers, which increases the 
chance of developing or worsening numerous diseases. Our hypothesis is that night 
work during pregnancy is associated with health changes in offspring from female night 
workers. Objective: To analyze health and nutrition parameters of offspring from 
workers who were working at night during pregnancy and compare them to offspring 
from day workers. As a secondary objective, it was to identify the sleep characteristics 
and the presence of metabolic disorders in mothers. Methods: The study was carried 
out with 24 workers in the nursing sector of a public hospital. The sleep-wake cycle 
patterns (actimetry), anthropometry (weight and height), metabolic parameters (total 
cholesterol and fractions, blood glucose), lifestyle and eating habits (questionnaires 
and 24-hour dietary recall) of 11 daytime workers were analyzed. 13 night shifts and 
at least one child of each worker on both shifts. Results: Offspring from night workers 
showed greater daytime sleepiness compared to those of day workers (p<0.0001). The 
macronutrient consumption of the children of night workers was less adequate to the 
energy needs compared to that of the children of day workers. Conclusion: There 
were no negative effects on the health status between offspring from night workers that 
showed an association with exposure to night work during the intrauterine period. 
However, behavioral aspects, such as daytime sleepiness and eating habits, suggest 
the need for further studies to continue this line of investigation. 
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Objectives/Introduction: Poor sleep health is associated with cardiometabolic 
disease (CMD) in the general population, yet this relationship remains unclear in 
corporate executives, who are subject to performance-related work pressures in highly 
competitive environments. This study aimed to describe occupational and 
psychological correlates of sleep quality and insomnia severity, the associations 
between actigraphy-derived sleep and CMD risk factors, and to explore the extent to 
which weekday and weekend sleep may impact CMD risk. Methods: Health risk 
assessment anthropometrical, blood pressure and fasted blood marker variables; self-
reported sleep quality, insomnia severity, and 7-day actigraphy-derived data were 
obtained from 61 corporate executives.  Age and sex-adjusted regression analyses 
investigated the relationships between occupational and psychological variables with 
sleep quality and insomnia severity, and actigraphy-derived sleep characteristics with 
CMD risk factors. A final multivariate model was built to assess the sleep-CMD risk 
association. Results: Participants’ (mean age 46 years, 68% male) CMD risks 
included obesity (44%), elevated glucose (27%), blood pressure (25%) and high 
triglycerides (27%). Poor sleep quality and elevated insomnia severity scores were 
reported by 52% and 42% of the cohort, and mean actigraphy-derived total sleep time 
(TST) was 6.7 0.8h. Correlates of poor sleep quality and high insomnia severity 
included longer work commute, lower work ability and stress (all P<0.05). Later 
bedtimes and shorter time in bed (TIB) were associated with low HDL cholesterol (all 
P<0.05). Additionally, weekdays showed that shorter TIB and TST were associated 
with obesity, and that poorer sleep efficiency was associated with high triglycerides 
and glucose (all P<0.05).  Shorter weekday TST and poorer sleep efficiency were 
associated with an increase in the CMD score with no associations during weekend 
sleep. Conclusion: Actigraphy-derived sleep characteristics were associated with 
CMD risk in corporate employees with weekday sleep showing greater risk compared 
to weekend sleep. Long daily commute to work, elevated stress, low work ability and 
high need for recovery were correlates of poor sleep quality and elevated insomnia 
severity. These findings emphasise the need to restore healthier weekday sleep 
patterns to mitigate the increased risk for CMD. 
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Introduction: Some seizure types occur at specific times of the day. For instance, 
mesial temporal lobe epilepsy (MTLE) seizures occur preferentially in the late 
afternoon. However, the pathophysiological mechanisms underlying this phenomenon 
are unclear. As seizures are probably triggered by an impairment in excitatory and/or 
inhibitory activity, which are respectively mediated by glutamate and gamma-
aminobutyric acid (GABA) neurotransmitters, our aim was to investigate the circadian 
variation of these neurotransmitters and whether they differ in patients with MTLE and 
healthy controls. This is important to unveil mechanisms associated with the seizure 
onset and therefore to better individualize therapeutic interventions. We will use single- 
and paired-pulse transcranial magnetic stimulation (TMS) paradigms as a validated, 
non-invasive method to index GABA and glutamate activity in the motor cortex. Aim: 
To assess, over a 24-hour period, the circadian excitability of the primary motor cortex, 
using validated TMS paradigms, in patients with MTLE and controls. Methods: Twenty 
non-operated adult patients with refractory MTLE without severe comorbidities and 20 
healthy controls matched for age and gender will be evaluated at regular intervals of 4 
hours over a 24-hour period using single and paired-pulse TMS. The variables 
measured will be: motor threshold, motor evoked potential amplitude and latency, 
cortical silent period, short and long interval intracortical inhibition and intracortical 
facilitation. The patient group will be monitored using video-EEG in the same period 
and the rate of interictal epileptiform discharges and its daily distribution will be 
estimated. Expected results: Patients will exhibit increased cortical facilitation and 
decreased cortical inhibition when compared to the control group, in the late afternoon 
period. In addition, there will be a progressive increase of cortical excitability in both 
groups throughout the day, with return to baseline values on the morning of the next 
day. Conclusions: This proposal aims to better understand how motor cortical 
excitability changes are related to clinical outcomes (e.g. seizure frequency) and 
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whether time of the day is associated with those changes. The understanding of how 
MCE fluctuates in people with mesial temporal lobe epilepsy may lead to improved 
patient care (e.g. better timing of diagnostic studies and therapeutic interventions). 
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Introduction: Lack of nocturnal blood pressure (BP) dipping has been associated with 
increased cardiovascular (CV) risk. Mechanisms involved in the absence of the dip are 
still unclear, but involvement of autonomic nervous system (ANS) activity likely plays 
a crucial role. Nocturnal BP dipping is closely linked to the physiological reduction of 
the sympathetic nervous system (SNS) during the night-time period, which results in a 
pronounced decrease in cardiac output, arterial resistances and heart rate. Aim: To 
objectively measure home-based sleep characteristics and determine the extent to 
which these characteristics are associated with ANS function and cardiometabolic 
diseases. Methods: A total of 50 participants completed extensive questionnaires 
detailing their demographics, medical history and socioeconomic status. Sleep quality 
was assessed by Pittsburgh Sleep Quality Index (PSQI), Epworth Sleepiness Scale 
(ESS) and Insomnia Severity Index (ISI). Body composition, resting BP and fasting 
glucose concentrations were measured. Participants then underwent 24 hour 
ambulatory blood pressure monitoring and 1 week of wrist-worn actigraphy with a sleep 
diary. Expected Results: Women living in a low-income setting demonstrated poor 
sleep quality with the majority of them manifesting a lack of nocturnal BP dipping and 
high risk for cardiometabolic and cardiovascular diseases. Expected Conclusion: As 
a result of environmental-related poverty, crime and trauma, these individuals 
experience higher levels of stress, which manifests as impaired nocturnal BP dipping 
representing ANS dysregulation. 
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Introduction: It is unclear whether sleep quality and quantity are associated with 
physical activity in daily life (PADL) and sedentary behavior in patients with chronic 
obstructive pulmonary disease (COPD). Aim: To evaluate if sedentary behavior and 
physical activity are affected by quality and quantity of sleep in patients with COPD 
Methods: This was a cross-sectional analysis with baseline-only retrospective data 
from patients enrolled in a longitudinal study of exercise training in COPD. Sleep and 
PADL were objectively assessed by an activity monitor for 7 consecutive days and 
analyzed on a minute-by-minute basis. Patients also underwent spirometry and 6-min 
walking test (6MWT). Results: Fifty-five patients (28 male, 67±8 years, body mass 
index 26±5kg/m2, FEV1 55 [interquartile range 38-62]%pred) were studied. Patients 
with time in bed (TIB) ≥9h had more fragmented sleep than TIB≤7h (8.2[6.7-14.3] vs 
6.3[5.6-6.9] sleeping bouts) and higher wake after sleep onset (WASO) than TIB 7-9h 
and TIB≤7h (195[147-218] vs 117[75-167] and 106[84-156]min; P<0.05 for all). 
Patients with TIB≥9h also spent more time in sedentary behavior and less time in 
physical activity of light (LIPA) and moderate- to-vigorous (MVPA) intensity than those 
with TIB 7-9h and ≤7h (sedentary behavior= 77[66-87] vs 57[40-68] and 55[42-
68]%Tawake; LIPA= 21[12-32] vs 35[24-46] and 35[28-43]%Tawake; and MVPA= 
0.99[0.3-2.2] vs 5.5[1.1-10.5] and 8.4[3.7-15.9]%Tawake respectively, P<0.05 for all). 
Sleep fragmentation was frequent and more pronounced in physically inactive than 
active patients (7.5[6.3-9.6] vs 6.4[5.5-7.3] sleeping bouts; P=0.027). Conclusions: 
Sleep quality negatively affects PADL in patients with COPD. Patients with longer 
sleep periods have more fragmented sleep, are more sedentary and less physically 
active than patients who sleep <9 hours, independently of the awake time. 
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Introduction: Chronotype is a phenotype associated with the circadian rhythms in 
humans, and arises from the response of the human timing system to the 
environmental light/dark cycle. Humans synchronize differently to the environmental 
cycle. Morning types have earlier waking and bed times on free and week days, in 
contrast with evening types. Many factors are associated with human chronotype, such 
as differences in latitudes. Lately, several studies indicated that eveningness is 
associated with higher latitudes and morningness with lower latitudes. However, most 
studies are carried out in adolescents and adults, and this relationship in children is 
not yet established. One of the environmental factors that act under chronotype are 
parental influences. Recently, it was observed that maternal eveningness contributes 
to less sleep duration in early childhood. However, only a few studies investigated 
children’s sleep, chronotype and parental aspects. Objective: The main purpose of 
this study is to evaluate chronotype and sleep/wake cycle in children, identifying 
parental influences and the contribution of environmental factors, such as seasonality 
and photoperiod differences in human chronotype. Material and methods: First study: 
Will be evaluated the relationship between parental chronotype, sleep pattern, sleep 
quality and children's (6-10 years) sleep pattern and chronotype. This study will be 
conducted in parents and students of elementary school (1st-5th grade). Second study: 
Will be evaluated the effects of seasonality and latitudes on chronotype of parents and 
children in two brazilian cities: Curitiba (PR) and Natal (RN) and in four photoperiods 
(summer solstice, winter solstice, autumnal equinox and spring equinox). Instruments 
to evaluate chronotype, sleep duration and sleep quality: Munich Chronotype 
Questionnaire, Pittsburgh Sleep Quality Index and Actimetry. Results: We believe that 
children of eveningness parents will have shorter sleep duration and a tendency 
towards eveningness, when compared to children of morningness and intermediate 
parents. Furthermore, chronotype variation will be smaller in Natal when compared 
with Curitiba, which has a higher latitude and greater photoperiod variation. 
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Previous research indicates sleep loss negatively impacts mood, and circadian 
misalignment may have similar adverse effects. For example, simulated shiftwork has 
been shown to decrease happiness and subjective well-being, and recent evidence 
suggests that combined sleep restriction and circadian misalignment (SR+CM) 
decreases positive affect. The present study sought to examine the impact of SR+CM 
on multiple subjective mood states. Twenty healthy adults participated in a 39-day 
SR+CM protocol with 2 in-laboratory visits. The following protocol was repeated twice: 
habitual 8h sleep schedules at home for 2 weeks followed by a 4-day in-laboratory 
protocol with 4 sleep opportunities (8h on night 1, 3h on night 2, and 3h on days 3 and 
4 [daytime sleep with nighttime wakefulness]). Ratings on 20 mood items were 
collected every 3h during scheduled wakefulness. Three factor scores representing 
fatigue, distress, and calm were extracted. There were significant main effects of time 
(P<0.05) on fatigue, distress, and calm, such that all 3 mood states increased with 
sustained wakefulness and during biological night. Effects of SR+CM on mood were 
consistent between laboratory visits (ICCs .74-.91). These findings support prior work 
showing detrimental effects of circadian misalignment on mood and extend these 
findings to include combined SR+CM and multiple mood states. Mood impairments 
may be trait-like features of cognitive deficits observed during combined SR+CM. 
 
 
 
 
 
 
 
 
 
 
 
 
 



85 
 

DISRUPTION OF NEOCORTICAL SYNCHRONIZATION DURING SLOW-WAVE 

SLEEP IN THE ROTENONE MODEL OF PARKINSON’S DISEASE 

 

Gustavo Zampier dos Santos Lima1, Adriano D. S. Targa2, Samantha Freitas1, Lais S. 

Rodrigues3, John Fontenele Araújo4, Monica L. Andersen5, Marcelo M. S.Lima3 

 
1Science and Technology School, Federal University of Rio Grande do Norte, Natal, 
Brazil; 
2Hospital Universitari Arnau de VilanovaSanta Maria, IRBLleida, Translational 
Research in Respiratory Medicine, Lleida, Spain; 
3Department of Physiology, Federal University of Paraná, Curitiba, Brazil; 
4Department of Physiology and Behavior, Federal University of Rio Grande do Norte, 
Natal, Brazil; 
5Department of Psychobiology, Federal University of São Paulo, São Paulo, Brazil. 
 
 
Parkinson’s disease motor dysfunctions are associated with an improperly organized 
neural oscillatory activity. However, the presence of such disruption at the early stages 
of the disease remains to be investigated. To address this issue, we used the rotenone 
animal model of Parkinson’s disease, mimicking an early stage of the disease in which 
non-motor signs are the main feature. After rotenone bilateral administration (12μg/μl) 
within the substantia nigra pars compacta (SNpc), male Wistar rats were submitted to 
either sleep-wake recording (6 hours, start at 9 AM) or object recognition test. The fine 
temporal structure of synchronization dynamics during slow-wave sleep (SWS) was 
evaluated by the first return map, a powerful and recently developed technique to 
access the oscillatory activity between neocortical areas. We observed that rotenone 
administration decreased the time spent in SWS whilst it increased the transition rate 
from the synchronized to desynchronized state. This neurotoxin also increased the 
probability of longer and decreased the probability of shorter desynchronization events. 
At the same time, we observed impairment in the object recognition memory as a 
consequence of the nigral lesion. These findings depict an electrophysiological 
fingerprint represented by a disruption in the typical oscillatory activity within the 
neocortex at the early stages of Parkinson’s disease, concomitant with a decrease in 
the time spent in SWS and an impairment in recognition memory. 
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Individual variability in diurnal preference or chronotype is commonly assessed with 
self- report scales such as the widely used morningness–eveningness questionnaire 
(MEQ). We sought to investigate the MEQ’s internal consistency by applying 
exploratory factor analysis (EFA) to determine the number of underlying latent factors 
in four different adult samples, two each from the United Kingdom and Brazil (total N 
= 3,457). We focused on factors that were apparent in all samples, irrespective of 
particular sociocultural diversity and geographical characteristics, so as to show a 
common core reproducible structure across samples. Results showed a three-factor 
solution with acceptable to good model fit indexes in all studied populations. Twelve of 
the 19 MEQ items in the three-correlated factor solution loaded onto the same factors 
across the four samples. This shows that the scale measures three distinguishable, 
yet correlated constructs: (1) items related to how people feel in the morning, which 
we termed efficiency of dissipation of sleep pressure (recovery process) (items 1, 3, 4, 
5, 7, 9, 13, and 19); (2) items related to how people feel before sleep, which we called 
sensitivity to buildup of sleep pressure (items 2, 10, and 12); and (3) peak time of 
cognitive arousal (item 11). Although the third factor was not regarded as consistent 
since only one item was common among all samples, it might represent subjective 
amplitude. These results suggested that the latent constructs of the MEQ reflect 
dissociable homeostatic processes in addition to a less consistent propensity for 
cognitive arousal at different times of the day. By analyzing answers to MEQ items that 
compose these latent factors, it may be possible to extract further knowledge of factors 
that affect morningness–eveningness. 
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Introduction: Fibroblasts are stromal cells abundant throughout tissues, including the 
lungs. Fibroblasts are integral coordinators of immune cell recruitment through 
chemokine secretion. Circadian rhythms direct the recruitment of immune cells to the 
lung, which in turn impacts response to infection and survival. Although fibroblasts 
display robust circadian rhythms, the contribution of the fibroblast molecular clock to 
lung-specific migration of immune cells and recruitment remains to be established. 
Aim: To elucidate the role of the molecular clock in the lung fibroblast immune 
response and how this impacts immune cell recruitment and inflammation. Methods: 
C57BL/6J mice were intranasally administered LPS (3 mg/kg) or PBS for 6 or 24 hours 
at dawn or dusk before lungs were harvested for qPCR and flow cytometry analysis, 
and bronchoalveolar lavage was obtained for protein analysis. Primary lung fibroblasts 
were obtained from Bmal1fl/flERcre+ or cre- Bmal1fl/fl treated with tamoxifen to induce 
knockout of Bmal1 in cre+ mice. Immortalised lung fibroblasts were obtained from 
Bmal1+/+ and Bmal1-/- mice and used for experimentation. All fibroblasts were 
activated with IL-1β (10 ng/mL). Gene expression was analysed via qPCR. Protein 
expression was analysed via Western blot or ELISA. Calcein AM stain or flow 
cytometry was used to evaluate immune cell migration to IL-1β stimulated fibroblast 
supernatants. Results: Mice challenged intranasally with lipopolysaccharide (LPS) at 
dusk showed increased expression of the pro-inflammatory cytokine IL-1β and 
chemokine CXCL5 in the lung, which was accompanied by increased neutrophil 
recruitment. Primary lung fibroblasts with knockdown of the core clock gene Bmal1 and 
immortalised Bmal1-/- fibroblasts also displayed increased CXCL5 expression under 
IL-1β stimulation. Conditioned media obtained from IL-1β stimulated Bmal1-/- 
fibroblasts induced greater neutrophil migration compared to Bmal1+/+ controls. 
Phosphorylation of the NF-κB subunit, p65, was enhanced in IL-1β stimulated Bmal1-
/- fibroblasts, and pharmacological inhibition of NF-κB attenuated the enhanced 
CXCL5 production and neutrophil recruitment observed in these cells. Conclusion: 
Collectively, these results demonstrate that Bmal1 represses NF-κB activity in lung 
fibroblasts to control chemokine expression and immune cell recruitment during an 
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inflammatory response. Understanding these pathways could reveal new therapeutic 
targets and interventions for the treatment of inflammatory lung diseases which display 
circadian variation in symptoms including asthma and COPD. 
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The relationship between the internal circadian physiology of an individual and the 
external 24-hour light-dark cycle is a spectrum, with early (‘morning lark’) and late 
(‘night owl’) chronotypes sitting at the two extremes. Late chronotype is known to be a 
risk factor for the development of depression, as well as reduced cognitive 
performance during the societal 9-5 day. Previous research has explored the 
relationship between functional networks (FNs), mental health and cognition. However, 
the interplay between chronotype and FNs have been little studied to date. Therefore, 
non-invasive imaging modalities have been increasingly used to investigate the impact 
of chronotype on brain function. However, current research has been unable to identify 
significant differences between early and late chronotypes when using graph metric 
approaches with success focused on seed-based approaches. To explore this 
relationship, we have utilised fMRI scans recorded at different times of day in cohorts 
of early and late chronotypes. We have created a classifier based on Network-Based 
Statistic (NBS) - a method for selecting a family wise error (FWE) corrected significant 
FN containing only edges with high differentiability between the two groups as 
measured through a t-test - to investigate if differentiable information between the 
extreme chronotypes is present during resting state fMRI (rs- fMRI). Initially, functional 
networks were created for each Early (n=16) and Late (n=22) chronotype from rs-fMRI 
timeseries collected in the Afternoon, Evening and the following Morning. The accuracy 
of the classifier was then considered for each of the three scanning sessions. We 
discovered that the classifier achieved 97.3% accuracy for the Evening dataset. In 
addition, two thresholding parameters are required for NBS, a threshold for the t-
statistics and a threshold for an acceptable level of significance for the FWE. Therefore, 
a rigorous selection criteria for the t-statistic threshold is presented alongside a detailed 
investigation into how both thresholding choices effect the accuracy of the classifier. 
Further investigation into the thresholding parameters not only provided an insight into 
the conditions that would increase accuracy in the Afternoon and Morning datasets but 
how the sensitivity of the classifier to new datasets could be reduced. 
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Introduction: Women report sleep problems from perimenopause to post-
menopause, in addition to other symptoms such as hot flashes, mood disturbances, 
and weight gain. These problems are often accompanied by depression and anxiety. 
Considering that night work reduces melatonin production, consequently modifying the 
signaling and response to steroid hormones, it is assumed that menopause has its 
effects potentiated among night workers. Objectives: To verify the effects of melatonin 
administration on the Climacteric Syndrome in female night workers. In addition, we 
will verify the effects of melatonin on sleep, hormonal profile and psychological 
symptoms among these workers. Methods: A randomized double-blind placebo-
controlled clinical trial will be conducted in a large hospital, located in the city of São 
Paulo-SP, where 32 women from the night shift and 64 from the day shift, who are in 
the climacteric phase and work in the 12hx36h system, will be evaluated. This study is 
a subproject of a thematic project funded by FAPESP (#2019/24327-5). Before and 
after the intervention, blood samples will be collected after 4 h of fasting to determine 
the follicle-stimulating hormones (FSH), estradiol and progesterone. At both times the 
workers will also fill out questionnaires to report climacteric symptoms, chronotype, 
socio-demographic conditions, occupational aspects, life habits, general and 
occupational morbidity, minor psychic disorders (MPD), alcohol consumption, stress, 
and sleep quality. It is expected that workers in the intervention group, particularly the 
night shift group, show improvement in climacteric-related symptomatology compared 
to the control group. 
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Left-right asymmetries can be viewed as fundamental features of higher-order brain 
structure and organization. An input-side dependent asymmetry is becoming 
increasingly apparent at CA3-CA1 synapses in the hippocampus, whereby the 
hemispheric laterality of the presynaptic CA3 neuron is believed to determine key post-
synaptic properties of the CA1 pyramidal neurons, these include changes in 
morphological structure, receptor composition and neural physiology. In particular, 
presynaptic CA3 afferents with inputs originating in the left-hemisphere tend to form 
smaller and less-often perforated synaptic connections with a higher density of the 
NMDA receptor subunit GluN2B that correlates with greater levels of synaptic 
plasticity. On the other hand, right-input CA3 projections contact much larger, 
perforated synapses that are more enriched in the AMPA receptor subunit GluA1. 
Despite these asymmetries in anatomical organization of hippocampal circuitries, little 
is known for the molecular mechanisms that underpin L/R brain asymmetry and, even 
moreso the downstream signalling pathways that fuel such changes in synaptic 
morphology and structural plasticity. To facilitate a deeper understanding of this topic, 
I combined viral tracing approaches in transgenic mice with a genetic knockout of the 
Grin2B gene encoding the GluN2B protein, further performing pre-embedding 
immunohistochemistry to investigate if the loss of GluN2B expression would disrupt 
the L/R asymmetries in synaptic morphology. Second, I further examined and 
visualized the nanoscopic changes in cellular and synaptic ultrastructure by studying 
the morphology using transmission electron microscopy, as well as performing serial 
section reconstructions. In conditional knock-out animals lacking GluN2B expression 
in the CA1 pyramidal neurons, no significant asymmetries in synaptic morphology of 
post-synaptic density (PSD) area and perforation were detected. The morphological 
asymmetry was deemed lost, as both left-CA3 and right-CA3 inputs promoted overall 
larger synaptic sizes. These results bring into question the previous working 
hypothesis, where potentially both GluN2B and GluN2A facilitate independent 
intracellular downstream signalling pathways to regulate changes the PSD area. I 
believe future experiments should deeper examine the in vivo activity profiles of awake 
behaving animals to study the changes in synaptic physiology, which should further 
complement and correlate with the structural analyses of morphological asymmetry in 
the mouse hippocampus. 
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The circadian system controls the endogenous rhythms of di¦erent physiological and 
behavioral functions. In humans, the presence of these rhythms is evidenced in a 
series of biological markers, such as the sleep-wake cycle and body temperature. 
Desynchronization of the circadian clock has been associated with various conditions, 
including Major Depressive Disorder (MDD). However, despite advances in this area, 
it is still uncertain whether these associations are causal or not and how di¦erent 
circadian disruptions are associated with depressive symptomatology. To answer 
these questions, we will present results from bidirectional Mendelian randomization 
(MR) analyses of the relationship between major depressive disorder and sleep 
duration, insomnia, and chronotype. Data have been obtained from the UK Biobank, 
and Inverse-variance weighted MR has been implemented with sensitivity analyses, 
including MR-Egger and the Weighted Median Estimator for horizontal pleiotropy. In 
addition, we will present results from youngsters with depressive symptomatology and 
healthy controls who were evaluated with several psychological and chronobiological 
questioners, and underwent sleep monitoring with sleep diaries and actigraphy for 10 
days before attending a chronobiological assessment which included continuous body 
temperature monitoring. Our findings will provide insights into the association between 
major depressive disorder and the circadian system, allowing a better understanding 
of some of the etiopathogenic processes that characterize this disorder and contribute 
to developing more e¦ective prevention, diagnosis, and treatment strategies. 
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Introduction: Children’s sleep restriction is associated with impaired cognition, 
behavioral issues, cardiovascular risk factors, and obesity, according to the National 
Sleep Foundation. However, these associations depend on how the sleep time is the 
measure, and only a few of questionnaire has been standardized and compared with 
objective measurements. Objective: To describe and compare the time and sleep 
quality in Brazilian children measured by two methods. Methods: We will use baseline 
data from a 24-month cohort follow-up. This project will be developed only in São Paulo 
and Fortaleza (Brazil). The sample will be recruited by a sophisticated sample selection 
in public and private schools in each city, for which the baseline sample size will consist 
of at least 163 children per city, aged between 5 to 7 years. Sleep time and routine will 
measure by the questionnaire and ActiGraph accelerometer. Wake-up time, bedtime, 
siesta time, night sleep time, sleep period (through the equation: bedtime - wake-up), 
and total sleep time (through the equation: sleep time + siesta night time) will measure. 
For data analysis, we will use: i) descriptive analyses (mean, median, proportions, 95% 
confidence intervals, and interquartile range); ii) Student's t-test for paired samples will 
be applied to compare the outcomes. Expected Results: We expect the time and 
sleep period reported by the questionnaires to be higher than those measured by the 
accelerometers, however, without statistical significance. Expected Conclusion: To 
assess whether the association between sleep time questionnaire and accelerometry 
and sleep quality among children with health condition is similar or different is needed 
to confirm what will be found in this study. 
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Chronotype is a circadian phenotype expressed in the preference of individuals to 
perform their activities and sleep in specific phases along the day. The objective of the 
study was to identify anxiety levels, quality of sleep and different chronotypes of 
university students and investigate their possible relationships. This is a cross-
sectional study with a quantitative approach, in which 103 undergraduate students 
answered the Morningness-Eveningness Questionnaire (MEQ) the State and Trait 
Anxiety Inventory (STAI) and the Pittsburgh Sleep Quality Index (PSQI). There is a 
relationship between chronotype, quality of sleep and anxi- ety in the investigated 
population. Evening chronotype students showed higher anxiety sta- tus and have poor 
sleep quality when compared with morning chronotype students. The high occurrence 
of anxiety levels and poor sleep quality in evening students may be a con- sequence 
of high academic demand in a shift incompatible with the phase delay of the circa- dian 
timing system of these individuals. 
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Recent findings show that 24-h cyclic stimuli eliciting fear can entrain circadian 
behavioral rhythms in nocturnal mice and rats. Because the mechanisms governing 
entrainment by nonphotic stimuli may operate differently between normally day- versus 
night-active species, we undertook a study to describe the nature of cyclic fear 
entrainment in a strictly diurnal rodent species, the antelope ground squirrel. We used 
a cage design with a nesting area spatially separated from a foraging area where 
feeding and drinking occurred. An aversive stimulus (footshocks) was presented in the 
foraging area, either during the light or dark phase of the LD cycle, representing cyclic 
dangers associated with activity outside of the safe nesting area. Two experiments 
were conducted on the same 20 squirrels. The first experiment utilized a 12:12 LD 
cycle, with one treatment group (“light fear” LF; N=12) receiving a 12h window of 
random footshocks during the light phase and a second (control) group (“dark-fear” 
DF; N=8) received the same shock treatment during the dark phase. We observed 
highly variable foraging/feeding responses of the 12 LF squirrels during the shock 
period with only one individual achieving circadian entrainment. The second 
experiment utilized a 16:8 LD cycle with animals assigned to three groups: “morning-
fear” (MF; N=8) receiving an 8h window of random footshocks during the first 8h of the 
light phase, “afternoon-fear” (AF; N=8) receiving the same treatment during the last 8h 
of the light phase, and (DF; N=4) receiving shocks during the dark phase. Our findings 
were similar to those of the first experiment, with most MF and AF animals showing 
little or no response to cyclic shocks; however, compared to the first experiment, a 
larger proportion of individuals (5/16 squirrels) achieved entrainment. Across both 
experiments, DF animals remained diurnally active. In contrast to previous findings in 
mice and rats, a complete diurnal-to-nocturnal shift in response to cyclic fear appears 
to be exceptionally rare in antelope ground squirrels, suggesting that switches from 
diurnality to nocturnality may have higher physiological tradeoffs than the reverse shift. 
These results also highlight the extreme variability of responses to fear entrainment 
existing across individuals within a population. 
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Mood disorders cover a wide range of social and personal situations, causing 
significant suffering to the patient and close relatives. Mood disorders can be 
associated with circadian misalignmen and a lack of agreement between an 
individual's endogenous rhythm and their external social and physical environment. 
Eveningness has been associated with depression in several studies. Chronotype, 
sleep and depression can be modulated by climatic factors. However, there are few 
association studies performed in tropical latitudes. In this study, we analyzed a clinical 
sample from Alagoas (lat-9S) to investigate the association between depression, 
chronotype and sleep parameters. Patients from psychiatric outpatient clinic of the 
University Hospital Professor Alberto Antunes and psycho-social care centers in 
Maceió / Alagoas were selected after psychiatric diagnosis for Major Depression (MD), 
according to DSM V standards. The research subjects were evaluated using the 
following instruments: M.I.N.I. (International Neuropsychiatric Interview), 
sociodemographic questionnaire, HO/MEQ, MCTQ, Pittsburgh, Eppworth, Beck 
Depression Inventory and a sleep diary. We investigated a total of 45 individuals, 
among these 29 controls (12 F) and 16 patients (11 F). Patients have worse body mass 
indices when compared with CTR (p= 0,01188). There was a significant association 
between MD and the presence of sleep disturbances (Pittsburgh questionnaire), 
compared to the CTR (Wilcoxon= 0,0012). HO/MEQ scores were significantly lower in 
the MD group (p= 0,018, T-test), indicating a tendency towards eveningness, similarly 
to previously reported literature. We did not identify significant differences in other 
parameters. 
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