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Abstract

The entrainment of the mammal to the external light-dark cycle is obtained from the orchestra-
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tion of the suprachiasmatic nucleus (SCN) in the brain. Research has found that SCN neurons are
coupled mainly through neurotransmitters, and the releasing magnitude of neurotransmitter va-
ries. Based on a modified Poincaré model, the article considers the impact of differences in the
neurotransmitter contribution on the entrainment range of SCN network in terms of heterogene-
ous relaxation rate (rigidity of external amplitude disturbance). The numerical simulation results
and theoretical analysis indicate that in the case where only a subpopulation is sensitive to light
information, the entrainment range reaches its maximum at certain values of difference. The find-
ings may provide a new explanation for the relationship between heterogeneity and entrainability
of SCN neurons, revealing the influence of different neurotransmitter contributions of SCN neu-
rons.
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Figure 1. Time series of the impact of different & on SCN for d =0.1

and d =10 under an external period of 22 hours
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Figure 2. Diagram of the entrainment range of SCN under different values of
d with different o
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Figure 3. Diagram of the entrainment range of SCN
under different values of o with different d
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Figure 4. Diagram of the entrainment range of SCN under different values of
d with different o for N=2
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