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Table 1 Comparison of general data between two groups

B " £l ~ TZHHEER/  MoCATFS/ MMSE W45/
45 1% 7 % A/ [ (x2s), % ] [(5as) 4E ] [(25) 4] [(545) 4]
pay;isti) 20 8 12 70.00+3.39 11.054+3.63 26.70+1.38 28.05+1.43
MCIZH 21 6 15 70.33+2.85 9.52+3.50 19.9142.98" 26.76+£2.02"
XA R, 1) P<0.05.
Note: compared with the control group, 1) P<0.05.
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Figure 1 Comparison of 8 oscillation distribution between two groups
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Figure 2 Comparison of dynamic network connectivity in & frequency band between two groups
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ABSTRACT Objective To analyze the abnormalities in neural oscillations within brain regions as well as the abnormal connec-
tivity patterns of dynamic brain networks in the delta frequency band of patients with mild cognitive impairment (MCI) based on
resting-state electroencephalogram (rsEEG). Methods A total of 41 elderly individuals were selected from Min'an Community,
Qingyang District, Chengdu City from November 2022 to May 2023 as the study subjects, including 21 cases in the MCI group, and
20 cases in the healthy control group (control group). An EEG device was used to collect 5-minute resting-state EEG data. The pow-
er spectral density (PSD) was analyzed for each electrode within the § frequency band; the directed transfer function (DTF) was used
to construct dynamic causal brain networks in the resting state, and the brain connectivity with statistically significant differences
and their correlation with Montreal Cognitive Assessment (MoCA) score were analyzed. Results (1) PSD: in the § frequency band,
stronger & oscillations were observed at one electrode in the prefrontal lobe (F7), one in the parietal lobe (CP6), and two in the occip-
ital lobe (PO3, PO7) in the control group (P<0.05). & oscillations were stronger at seven electrodes in the prefrontal lobe (F8, FP2,
AF3, Fz, FC1, FC2, FCS5), eight in the parietal lobe (CP1, CP2, CP5, P3, P4, P7, P8, Pz), one in the temporal lobe (T7), and two in
the central region (C4, Cz) in the MCI group (P<0.05). (2) Resting-state time-invariant dynamic networks: in the é frequency band,
significantly enhanced brain connectivity was observed from the prefrontal lobe (AF3) to the prefrontal lobe (AF4) in the control
group (P<0.05). The MCI group showed significantly enhanced top-down connectivity from prefrontal lobe (Fz, F8) to parietal (P3)
lobe, bottom-up connectivity from parietal lobe (CP5) to prefrontal (FP2, F3) lobe, and connectivity from parietal lobe (P3) to cen-
tral (C3) region, as well as bottom-up connectivity from occipital lobe (PO3) to prefrontal lobe (F7), central region (C4), and parietal
lobe (CP5) (P<0.05). In the resting state, the enhanced brain connections significantly correlated with the MoCA score included the
interactive brain connections between the prefrontal and parietal lobes (=-0.37, P=0.012; r=-0.41, P=0.007), and the bottom-up
long-range connections from the occipital lobe to the central region and parietal lobe (»=—0.34, P=0.030; »=-0.37, P=0.010).
Conclusion MCI patients showed enhanced 6 oscillations across multiple electrodes in various brain regions, primarily in the fron-
tal and parietal lobes. In the & frequency band, resting-state brain network connectivity exhibited significant abnormalities, mainly
manifesting as enhanced mutual connectivity between the prefrontal and parietal lobes, and bottom-up connectivity from the occipi-
tal lobe to the central region and parietal lobe.

KEY WORDS mild cognitive impairment; & band; neural oscillations; dynamic brain network; brain connectivity; electroencepha-
logram; resting-state
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