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@ o Cardiac activity and neuronal dynamics in the alpha band are coupled in specific brain regions which also belong to the interoceptive brain network.
o This coupling differs across days and possibly between the participants with natural menstrual cycle and hormonal contraception.
D o We need to investigate further and understand whether there is a meaningful change in coupling which is associated to hormonal state.
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Fig. 1. Methods overview. a, Preprocessed MEG time-series were source reconstructed according to the HCP atlas and the parcelatted to 230 parcels across the cortex. Time-series shown here is examplary. For each participant, recording day, and parcel alpha power (8-13 Hz) and the respective envelope using a
wavelet transform. b, Simultaneously to the MEG, cardiac was recorded using ECG. Automatic heart beat detection (Vollmer et al., 2014) was used to find R-peaks. To compute time-resolved heart rate variability (HRV) a moving time window of 10 s with a 9 s overlap was used. In each time window RMSSD is computed as
a measure of HRV, meaning it quantifies short-term beat-to-beat variability in heart rate by calculating the root mean square of successive differences between adjacent RR intervals. ¢, Mututal information (MI) is assessed between alpha power envelope and time-resolved HRV for each parcel on each recording day and
participant using gaussian kernel based mutual information. Mi is displayed circularly across all 29 recording days and for each particpant seperately. In each circular plot Ml of each parcel is shown as individual line. For the participant with the natural cycle, period and ovulation is marked. d, Non-negative matrix
Kdecomposition is used for dimensionality reduction on the concatenated MI data. This results in 24 additive spatial components with respective temporal components which explain the original data best. /
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Fig. 3. Upcoming project: ,Body-brain cycles in female health“. Following this piloting project, we are working on a more extensive project aiming to
Fig. 2. Spatial and temporal patterns of mutual information. Across the cortex all 24 spatial components are color coded. understand heart-brain itneractions across the menstrual cycle and different hormonal contraceptive methods. Additionnaly participants will be stratified for
Temporal components for the spatial components - which are overlapping with the interoceptive network - have been displayed endometriosis diagnosis. Participants will have 9 MEG measurements with simultaneous recording of respiration, pupil dialiation, cardiac, and gastric activity.
\__individually in ciruclar plots. The dots represent the weight of the spatial component on each day contributing to the M. Additionally blood analyses will be used to assess hormone levels. Questionnaire data, sleep EEG and mobile data collection will provide addtional information
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- Cardiac—neural interactions are well established. We quantify the coupling between heart rate variability | N o o ,
HRV d albha-band | tivit : tual inf ti 1. Salemi et al., 2015, European Journal of Clinical Investigation 2. Barth et al., 2015, Frontiers in Neuroscience. 3.
( ) dand alpha-bana neural activity using mutual intormation. Prinsen et al., 2025, Science Advances. 4. Schmalenberger et al., 2019, Journal of Clinical Medicine 5. Avila-Varela et
- Alpha power, an index of cortical excitability, shows meaningful interactions with HRV in specific brain al., 2024, npj. Women's health 6. Pritschet et al., 2020, Neurolmage. 7. Engelen et al., 2023, Nature Neuroscience
regions and on particular days. . )
- We identify spatial clusters partially overlapping with regions reported in the literature before’.
- Tem_p_oral components adjacent to spatial clusters exhibit substantial variability across days and Contact Funded by
participants. : I
- Whether robust spatial and temporal patterns emerge significant remains to be determined. “ @janafehring.bsky.social IZI(F; '-
- We further aim to examine whether temporal fluctuations in mutual information within specific brain regions erC Deutsche
are associated with menstrual cycle phase or oral contraceptive use. D<) Fehring jana@uni-muenster.de DF Forschungsgemeinschaft
- Additionally, we plan to investigate other markers of neural dynamics to determine whether the observed |
_ effects extend beyond alpha power. y
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