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Introduction: Food access is associated to changes in genes expression involved in the biological clock system regulation. However, there are few studies regarding non-photic synchronizers as food entrainment. Objectives: To evaluate the expression of genes involved in the regulation of the biological clock system in hypothalamic nuclei of animals submitted to different feeding patterns. Material and Methods: Wistar Rats were divided into Control group (CG) food ad libitum, Food Restriction (FR) food available from Zeitgeber  time (ZT)12-14 (6-8 PM), and Food Shift (FS) food available from ZT3-5 (9-11 AM) groups for 21 days with light/dark cycle (lights on 6 AM–ZT0). Rats were decapitated at ZT3, ZT11, and ZT17 (9 AM, 5 and 11 PM). Blood was collected for corticosterone and measured by RIA. Suprachiasmatic hypothalamic nuclei (SCN), Paraventricular nuclei (PVN) and Arcuate (ARC) were microdissected and RNA was extracted by Trizol. Expressions of Clock, Bmal1, Per1, Per2, Per3, Cry1, Cry2, Rev-erbα and Rorα genes were determined by qPCR and expressed as 2-((CT. Results: CG animals showed greater weight (g) and daily food intake (g) compared to FR and FS groups (385.4±55.4 vs 245.5±32.0 vs 227.9±40.9; P<0.0001) and (31.2±3.9 vs 14.1±1.8 vs 13.3±1.6; P<0.0001), respectively. CG presented higher corticosterone levels at ZT11 (14.1±8.0; P=0.0009) and ZT17 (12.9±6.2; P=0.0009) compared to ZT3 (1.0±0.6), with no difference between ZT11 and ZT17. The FR group showed the same pattern of controls, higher corticosterone levels at ZT11 (20.7±7.6, P<0.0001) compared to ZT3 (3.6±2.6) and ZT17 (3.5±2.6) with no difference between ZT3 and ZT17. On the other hand, FS group showed an inverted pattern of corticosterone secretion compared to control and FR groups with higher levels at ZT3 (22.7±6.2) compared to ZT11 (10.6±5.7) and ZT17 (5.6±3.3; P=0.0002) with no difference between ZT11 and ZT17. In the SCN of controls, higher Per2 expression was observed at ZT11 than at ZT17 (P=0.0004) while in the FS and FR groups, Per2 presented higher expression in the morning at ZT3, and also in the afternoon at ZT11, compared to night at ZT17 (P=0.0005). Although no differential expression was observed Clock, Per1, and Per3 expression in CG, higher expression of these genes was seen in the morning in FS and FR groups (P=0.002). Compared to control and FR groups, FS group presented a different pattern of Bmal1 expression, which was higher at ZT11 (P=0.02), and of Cry1, Cry2 and Rorα expression, which were higher at ZT3 and ZT11 (P=0.008). In the PVN of CG, Per1 showed higher expression in the afternoon and in the night (P=0.002), while Per2, Per3, Cry2, and Rorα had higher expression at night (P=0.02). In FR group, the pattern of expression of Per2, Per3, and Rorα genes was maintained higher at night (P=0.04) while Per1 and Cry2 lost the pattern observed in the control group. It is important to point out that, in FS group, with exception of Rev-erbα, which had higher expression at night (P=0.03), there was no difference among ZT3, ZT11, and ZT17 in the expression of any other studied genes, demonstrating the lost of the pattern observed in both control and FR groups. In the ARC of CG, Cry1 gene expression was higher (P=0.0001) in the morning. Clock, Per2, Per3, Cry2, Rev-erbα, and Rorα genes showed higher expression at the night (P=0.007), while besides at night, Per1 higher expression was also observed in the afternoon (P=0.001). Compared to controls, the ARC of FR and FS groups showed similar pattern of expression of Clock, Per3, Cry2, and Rorα genes (P=0.002). Similar to controls, in the ARC, FR also had higher Per1 expression in the afternoon (P=0.02), while the pattern of expression of Per2, Cry1, and Rev-erbα was lost. Differently to controls, which had higher expression of Per2 at night (P=0.04) and Cry1 at morning (P=0.02), FS group lost these patterns presenting no difference at ZT3, ZT11, and ZT17. On the other hand, higher Per1 gene expression (P=0.0002) was observed at morning, in an inverted pattern compared to control and to FR groups. Conclusion: Our data suggest that restricted feeding schedules can modulate the expression of clock genes in the SCN, as well as in PVN and ARC nuclei, which are related to non-photic signals and involved in energy homeostasis and food motivation. Financial support: FAPESP and Cnpq.
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