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Fig. 1 Flowchart of the experiment

Two days after the mice adapted, the water maze experiment was performed. Subsequently, the electrocardiograms of all the mice were collected, and

they were exposed to long-term low-intensity electromagnetic field stimulation for 18 d. After the stimulation was completed, the water maze

experiment was repeated and the electroencephalogram collection experiment was conducted.
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Fig. 3 Results of Morris water maze test

The results of the Morris water maze (MWM) test between the groups. (a) Average escape latency of the WT group; (b) average escape latency of the
AD group; (c) average escape latency of the WT & AD group. **P<0.01. WT5/9/12: 5/9/12-month old WT mice; AD5/9/12: 5/9/12-month old AD

mice.
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Fig. 4 Typical EEG results of WT and AD mice
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Fig.5 Average energy density

Results of wavelet energy analysis in 0 and y band. (a) 0 average energy density; (b) y average energy density. *P<0.05, **P<0.01, ***P<0.001.
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Fig. 6 Typical ECG results of WT and AD mice
The original ECG waveform of a mouse. (a) WT group; (b) AD group.
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Fig. 7 E-chord chart of HRYV difference significance
among mild, moderate, and severe AD groups
The color corresponding to the circle border indicates that the HRV
parameter value of the AD group becomes larger (black) or smaller
(white) relative to the WT group. When the index corresponded to the
three severity levels of the disease, it indicated that the index could
significantly distinguish between the three severity levels of the disease
(P<0.05).
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Fig. 8 AD inter—group HRYV anlysis
Comparison of HRV indicators between AD groups. (a) tMSSD; (b) SDNN; (c) pNN6; (d) HF; (e) LF/HF; (f) SD1; (g) SD1/SD2; (h) pe. *P<0.05,

**P<0.01, ***P<0.001.
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Fig.9 Correlation analysis between HRV and MWM, theta and gamma

White indicates a negative correlation, black indicates a positive correlation. The darker the color, the higher the correlation.
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Fig. 10 Scatter plots of correlation between HRV and MWM results and EEG energy density values in WT and AD groups
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Table 1 HRY before and after stimulation

Mild Moderate Severe
Pre-stimulus Post-stimulus Pre-stimulus Post-stimulus Pre-stimulus Post-stimulus
rMSSD/ms 1.10£0.137 1.30£0.273" 0.60+0.368 0.91+0.28™ 0.45+0.168 0.79+0.268"
PNN6/% 0.89+0.014 0.94+0.024" 0.83+0.037 0.90+0.03™ 0.74+0.063 0.87+0.027"
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*P<0.05, **P<0.01. ***P<0.001.
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Abstract Objective Non-invasive magnetic stimulation technology has been widely used in the treatment of

Alzheimer’s disease (AD), but there is a lack of convenient and timely methods for evaluating and providing

feedback on the effectiveness of the stimulation, which can be used to guide the adjustment of the stimulation

protocol. This study aims to explore the possibility of heart rate variability (HRV) in diagnosing AD and guiding
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AD magnetic stimulation intervention techniques. Methods In this study, we used a 40 Hz, 10 mT pulsed
magnetic field to expose AD mouse models to whole-body exposure for 18 d, and detected the behavioral and
electroencephalographic signals before and after exposure, as well as the instant electrocardiographic signals after
exposure every day. Results Using one-way ANOVA and Pearson correlation coefficient analysis, we found that
some HRV indicators could identify AD mouse models as accurately as behavioral and electroencephalogram
(EEG) changes (P<0.05) and significantly distinguish the severity of the disease (P<0.05), including rMSSD,
pNN6, LF/HF, SD1/SD2, and entropy arrangement. These HRV indicators showed good correlation and statistical
significance with behavioral and EEG changes (7>0.3, P<0.05); HRV indicators were significantly modulated by
the magnetic field exposure before and after the exposure, both of which were observed in the continuous changes
of electrocardiogram (ECG) (P<0.05), and the trend of the stimulation effect was more accurately observed in the
continuous changes of ECG. Conclusion HRV can accurately reflect the pathophysiological changes and
disease degree, quickly evaluate the effect of magnetic stimulation, and has the potential to guide the pattern of
magnetic exposure, providing a new idea for the study of personalized electromagnetic neuroregulation

technology for brain diseases.
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