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Fig. 1: Estimation of neuronal avalanche.

Table 2: Peak extraction

Every peak | Neglect short peaks
Time bin 3 11 12
width (ms) | 10 21 22
20 31 32
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Vagus nerve stimulation induced synchrony modulation of local field potential in the cerebral cortex of rats.
Ryuji Kano*, Kenichi Usami, Takahiro Noda, Tomoyo Shiramatsu(Isoguchi)
Ryohei Kanzaki, Kensuke Kawai, Hirokazu Takahashi (Tokyo University)

Vagus nerve stimulation (VNS) is a treatment for refractory epilepsy. We densely map local field potentials in
the auditory cortex of rats, and analyzed whether and how VNS affects synchrony of the cortical activity. We
found that VNS synchronized the cortical activities in normal rats, while desynchronized in seizure model rats.
This state-dependent modulation of cortical activity by VNS suggests that VNS plays some roles in maintaining

the homeostatic properties.

F—T— R EKERHRAE, KBRE, RITESEN, SREIE, v, TALAREETL

(Vagus nerve stimulation, cerebral cortex, local field potential, micro electrode array, epileptic seizure model rat
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Cortical surface

Anesthesized rat

(a) Microelectorde array used in the experiment (i) whole view.
(ii) Cortical mapping of neural activities using microelectrode
array.The array was inserted in the temporal cortex at the depth
of 700 mm from pial surface.

(b)

(b) Vagus nerve stimulation (VNS) device (Cyberonics). (i)
Whole view. The system consists of the generator and spiral
electrode. (ji) Magnified view of the spiral electrode.

(G (i)
VNS Generator /j\
Trachea
Spiral electrod Vagus nerve
piral electrode Left carotid artery

(c) Implantation of VNS device. (i) Whole view. The gencrator is
implanted subcutaneously on the dorsal side of rats. (i)
Anatomical landmarks of vagus nerve in a rat. Spiral electrodes
are wrapped around the left vagus nerve. (jii) Waveform of VNS,
Asymmetric biphasic current pulse with charge balance allowed
unidirectional activation of the vagus nerve.
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Fig.1. Animal preparation
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(a) Extraction of non-spindle periods. (i) LFP filtered by a

passband of 8 — 13 Hz. (i) Instantaneous amplitude of
filtered LFP. Threshold was settled to identify spindle
periods.

PreVNS stimulation PostVNS
{25sec)

(30sec) (25sec)

10sec

(b) Definition of PreVNS and PostVNS periods, which
were used to derive APLV.
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Fig. 2. LFP under test
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(a)Representative VNS-induced modulation of the cortical synchrony

in the auditory cortex. Functional network based on PLV in the

normal-state high-y band (i) and in the epileptic-state low-B band (ii).
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(b) Band specific APLVmean changes by VNS in the normal state (gray
dotted line) and epileptic state (black solid line). Asterisks indicated

that APLVmean Was significantly higher or lower than zero (one-sided

t-test).
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(c) Evolution of epileptic state. Time course of PLVmean were shown

after KA injection.
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Fig. 3. VNS-induced modulation of neural activities
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(2) Representative spatial patterns of PLV before and after VNS.

(i) Network patterns of auditory cortex explaining the length between two channels.

d represents a length between two channels shown as gray dots. (i) Representative PLV in a normal state as a function of distances.
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Band-specific phase modulation of rats’ brain activity in a normal state and in an epileptic state: APLV was quantified as a function of

distance in the delta (), theta (i), alpha (ii), low beta (iv), high beta (v), low gamma (vi), and high gamma bands (vii). Dashed lines show
APLV in an epileptic state, while solid lines show APLV in a normal state. Asterisks indicate that APLV of AC-AC and APLV of nAC-AC are

statistically different (two-sided t-test; *, p<0.005).

4 VNS B3R OACAEZERR & 5HELA M O BBt A RS

Fig.4. VNS-induced phase modulation as a function of the distance of recording sites
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