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TR KT tDCS Fl ta VNS W00 14 %505 20, 5 R 7
T taVNS 7] fig 235 K i 16 2l 95 8 «(DCS W48 5 T
YERIRZS . ta VNS 19 & 052 i 7 01 3 . B A it 5 1
SCHR AU S AT 55 I R AL Es AR S G BRI AE
2R B SRk L ta VNS 5 LR L BB A 13 [l A5 X
WML T AF 2558, 5 H A, taVNS P[] (9 8 5 AT
S5 Zxd b T Re el O T — 3, A AN RIAR YT
FARME R 7 A0S A OR A el 7843 5 taVNS
P 1R DA B An] B 28 SRR AR IR T R A DAY .

5 MNEERE

ta VNS 2 ik W1 0] 838 2 v i PR Al T 58 Fl &6 o
Jei RS2 W PR AT 5 9 1 22 U+ S i 17 A B )
FEM(EL AN PR AL Dy I 2 v f8 2 L T D) e I A 1Y B
R T TI S B4 HAreh 5o BUIR  taVNS e il
A IR ST W R T iz R 5T G fe] B 4 A H
taVNS K H e ML L A 75 2k — P45 22 B2 G
B BE T ok B 3t g ot e R DA SCH I PR R

(5% 3xHk]

[1] van der Vliet R, Selles RW, Andrinopoulou ER, et al. Predicting Upper
Limb Motor Impairment Recovery after Stroke: A Mixture Model[ ] ].
Ann Neurol,2020,87(3) :383-393.

(2] SRE53 MG L 12155 4. B\ o 45 A S5 T 1 0 i 2 o A e A8
# LIS F- Dy RESELT]. b HERL ,2021,36(6) - 353-355.

[3] Badran BW, Dowdle LT, Mithoefer OJ. Neurophysiologic effects of
transcutaneous auricular vagus nerve stimulation (taVNS) via electrical
stimulation of the tragus: A concurrent taVNS/fMRI study and review
[JJ. Brain Stimul,2018,11(3) :492-500.

[4] Mravec B. The role of the vagus nerve in stroke[]]. Auton Neurosci,
2010,158(1-2) . 8-12.

[5] Baig SS, Falidas K, Laud PJ, et al. Transcutaneous Auricular Vagus
Nerve Stimulation with Upper Limb Repetitive Task Practice May Im-
prove Sensory Recovery in Chronic Stroke[ J]. ] Stroke Cerebrovasc Dis,
2019,28(12) :104348.

[6] Ma J, Zhang L, He G, et al. Transcutaneous auricular vagus nerve
stimulation regulates expression of growth differentiation factor 11 and
activin-like kinase 5 in cerebral ischemia/reperfusion rats[ J]. J Neurol
Sci,2016,369:27-35.

[7] Ay 1, Napadow V, Ay H. Electrical stimulation of the vagus nerve der-
matome in the external ear is protective in rat cerebral ischemia[ J]. Brain
Stimul,2015,8(1) : 7-12.

[8] WuD, Ma ], Zhang L, et al. Effect and Safety of Transcutaneous Au-
ricular Vagus Nerve Stimulation on Recovery of Upper Limb Motor
Function in Subacute Ischemic Stroke Patients[ J]: A Randomized Pilot
Study. Neural Plast,2020,2020:8841752.

[9] Capone F, Miccinilli S, Pellegrino G, et al. Transcutaneous Vagus
Nerve Stimulation Combined with Robotic Rehabilitation Improves Upper
Limb Function after Stroke[ J]. Neural Plast,2017,2017:7876507.

[10] Redgrave JN, Moore L, Oyekunle T, et al. Transcutanecous Auricular



PR - 2023 4E 2 H - 45 38 A 2 Il

[11]

(12}

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

Vagus Nerve Stimulation with Concurrent Upper Limb Repetitive Task
Practice for Poststroke Motor Recovery: A Pilot Study[J]. ] Stroke Ce-
rebrovasc Dis,2018,27(7) :1998-2005.

Chang JL, Coggins AN, Saul M, et al. Transcutaneous Auricular Vagus
Nerve Stimulation (tAVNS) Delivered During Upper Limb Interactive
Robotic Training Demonstrates Novel Antagonist Control for Reaching
Movements Following Stroke[ J]. Front Neurosci,2021,15:767302.
Guggisberg AG, Koch PJ, Hummel FC, et al. Brain networks and their
relevance for stroke rehabilitation[ J]. Clin Neurophysiol,2019,130(7):
1098-1124.

Kilgard MP, Rennaker RL, Alexander J, et al. Vagus nerve stimulation
paired with tactile training improved sensory function in a chronic stroke
patient[ J]. NeuroRehabilitation,2018,42(2) :159-165.

Chen X, He X, Luo S, Feng Y, et al. Vagus Nerve Stimulation Atten-
uates Cerebral Microinfarct and Colitis-induced Cerebral Microinfarct Ag-
gravation in Mice[ J]. Front Neurol,2018,9:798-798.

AR AR N T 5 L A5 R E M 28 40 A1 DX L L RIS 5 7R &
FRERAC TR X 8 A AU P A T S o, K T el 88 o Y S e LT . o
%#,2016,36(5) :517-522.

Ma J, Zhang L, Niu T, et al. Growth differentiation factor 11 improves
neurobehavioral recovery and stimulates angiogenesis in rats subjected to
cerebral ischemia/ reperfusion[ J]. Brain Res Bull,2018,139:38-47.

LiJ, Zhang Q. Li S, et al. o7nAchR mediates transcutaneous auricular
vagus nerve stimulation-induced neuroprotection in a rat model of ische-
mic stroke by enhancing axonal plasticity[ J]. Neurosci Lett, 2020, 730:
135031.

Meyers EC, Solorzano BR, James J. et al. Vagus Nerve Stimulation En-
hances Stable Plasticity and Generalization of Stroke Recovery [ ] ].
Stroke, 2018,49(3):710-717.

Yang Y, Yang LY, Orban L, et al. Non-invasive vagus nerve stimula-
tion reduces blood-brain barrier disruption in a rat model of ischemic
stroke[ ] ]. Brain Stimul,2018,11(4) :689-698.

Hoover DB, Cholinergic modulation of the immune system presents new
approaches for treating inflammation[ J]. Pharmacol Ther,2017,179.1-
16.

Sternberg Z, Schaller B. Central Noradrenergic Agonists in the Treat-
ment of Ischemic Stroke-an Overview[ ] ]. Transl Stroke Res, 2020, 11
(2):165-184.

Jiang L.,hen SH,Chu CH, et al. A novel role of microglial NADPH oxi-
dase in mediating extra-synaptic function of norepinephrine in regulating
brain immune homeostasis[J]. Glia,2015,63(6) :1057-1072,

Borland MS, Vrana WA , Moreno NA, et al. Cortical Map Plasticity as
a Function of Vagus Nerve Stimulation Intensity[ J]. Brain Stimul,2016,
9(1):117-23.

Hulsey DR, Riley JR, Loerwald KW, et al. Parametric characterization
of neural activity in the locus coeruleus in response to vagus nerve stimu-
lation[ J]. Exp Neurol,2017,289:21-30.

Morrison RA, Hays SA, Kilgard MP. Vagus Nerve Stimulation as a
Potential Adjuvant to Rehabilitation for Post-stroke Motor Speech Disor-
ders[J]. Front Neurosci,2021,15:715928.

SRNE  F SRR, I8 FEIR 0 AR, AE: 55T 1) DI R 85 45 8 50 % 0 0% BT A
PRI RE T 84 35 3l 2T e 1 i i 52 [T, I & 2022, 37(6) : 336~

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

115

340.

Fedotchev A, Parin S, Polevaya S, et al. Human Body Rhythms in the
Development of Non-Invasive Methods of Closed-Loop Adaptive Neuros-
timulation[ J]. J Pers Med,2021,11(5) :437-437.

BUAS. XA - A PR R 52— ik 26 o S T 2 e e AR B
[J]. "P B4 44 . 2016,31(11) : 1180-1182.

Hegout. LA MEAR i J5 A7 A BREAZ S - DA B AT N 25 20 - 1B 1 W ) v
JrL)]. BEE AR .2022,32(1) :6-9.

Khodaparast N, Kilgard MP, Casavant R, et al. Vagus Nerve Stimula-
tion During Rehabilitative Training Improves Forelimb Recovery After
Chronic Ischemic Stroke in Rats[J]. Neurorehabil Neural Repair, 2016,
30(7) .676-684.

Hays SA, Ruiz A, Bethea T,,et al. Vagus nerve stimulation during re-
habilitative training enhances recovery of forelimb function after ischemic
stroke in aged rats[ J]. Neurobiol Aging,2016,43:111-118.

Hays SA, Rennaker RL, Kilgard MP. Targeting plasticity with vagus
nerve stimulation to treat neurological disease[ J]. Prog Brain Res, 2013,
207 :275-299.

Porter BA, Khodaparast N, Fayyaz T, et al. Repeatedly pairing vagus
nerve stimulation with a movement reorganizes primary motor cortex J].
Cereb Cortex, 2012,22(10) :2365-2374.

Dawson J, Pierce D, Dixit A, et al. Safety, Feasibility, and Efficacy of
Vagus Nerve Stimulation Paired With Upper-Limb Rehabilitation After
Ischemic Stroke[ J . Stroke,2016,47(1) :143-150.

Dawson J, Liu CY, Francisco GE, et al. Vagus nerve stimulation paired
with rehabilitation for upper limb motor function after ischaemic stroke
(VNS-REHAB) : a randomised. blinded, pivotal, device trial[ J]. Lan-
cet,2021,397(10284) :1545-1553.

S AT PR TN S Tz sh ] b E A AR
2020,35(4) :385-389.

Baig SS, Falidas K, Laud PJ, et al. Transcutaneous Auricular Vagus
Nerve Stimulation with Upper Limb Repetitive Task Practice May Im-
prove Sensory Recovery in Chronic Stroke[J]. ] Stroke Cerebrovasc Dis,
2019 ,28(12):104348.

De Ridder D, Vanneste S, Engineer ND, et al. Safety and efficacy of va-
gus nerve stimulation paired with tones for the treatment of tinnitus: a
case series| J]. Neuromodulation,2014,17(2) ;170-179.

A3 AR, ZIRE RS U By 1 JBCHLER AR 9T IR 1 97 280 B v
B INRERIFE M. T E B, 2022,37(6) : 346-349.

Ay I, Sorensen AG, Ay H. Vagus nerve stimulation reduces infarct size
in rat focal cerebral ischemia: an unlikely role for cerebral blood flow[ ]].
Brain Res,2011,1392:110-115.

Lin WS, Chou CL., Chang MH, et al. Vagus nerve magnetic modulation
facilitates dysphagia recovery in patients with stroke involving the brain-
stem - A proof of concept study[J]. Brain Stimul,2018,11(2) :264-270.
Romoli M, Allais G, Airola G, et al. Ear acupuncture and fMRI: a pilot
study for assessing the specificity of auricular points. Neurol Sci,2014,35
(1):189-193.

Sun JB, Tian QQ, Yang XJ, et al. Synergistic effects of simultaneous
transcranial direct current stimulation (tDCS) and transcutaneous auricu-
lar vagus nerve stimulation (taVNS) on the brain responses[]J]. Brain

Stimul, 2021,14(2) :417-419.



