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Resting state fMRI observation on effect of transcranial direct current
stimulation on cortical connectivity dysfunction of posterior
cingulate cortex in young volunteers after sleep deprivation
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JIN Yanfang', LIU Hongliang'
(1. Department of MRI. Beijing Shijitan Hospital» Capital Medical University, Beijing 100038, Chinas
2. Institute of Basic Medicine, Academy of Military Medical Sciences, Beijing 100010, China)

[Abstract] Objective To observe the effect of transcranial direct current stimulation (tDCS) on dysfunction of bilateral
posterior cingulate cortex (PCC) in young volunteers after sleep deprivation (SD) with resting state functional MRI (rs-
fMRI). Methods Totally 16 healthy subjects who underwent 24 h SD twice at intervals were randomly given tDCS/sham
tDCS SD. fMRI data and Montreal cognitive assessment (MoCA) scores were collected after rest wakefulness (RW), SD
and tDCS, respectively. Bilateral PCC were selected as the seed points to calculate the functional connection between the
seed points and the whole brain. The changes of functional connection between the above three time points and tDCS/sham
tDCS were observed, and the differences of MoCA scores were compared. Results The mean score of MoCA in SD
subjects was lower than that in RW (1=8. 047, P<C0. 05), while the mean score of MoCA after tDCS was higher (27. 064
1.53) than that after sham tDCS (25.13+1.86, t=—3.081, P=0.008) and 24 h SD (24.75+2.41, t+=3.306, P=
0.005). Compared with RW, functional connection between PCC and thalamus increased, while between PCC and right
anterior cuneiform lobe decreased. Compared with that after tDCS, functional connection in bilateral thalamus decreased
after tDCS, whereas in the left PCC and the right anterior cuneiform lobe increased. Conclusion 24 h SD can cause
extensive connectivity dysfunction of PCC network. tDCS has certain regulatory effect on the network functional
connectivity disorders caused by SD.
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