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Abstract

In recent years, transcutaneous auricular vagus nerve stimulation (tVNS) has garnered increasing
attention within the medical community as an emerging therapeutic intervention. By stimulating
the auricular branch of the vagus nerve, tVNS effectively modulates the autonomic nervous system,
thereby influencing inflammatory responses in a variety of diseases. Current research indicates that
tVNS holds significant promise for ameliorating inflammation and improving associated symptoms.
However, despite some successful reports, its precise mechanisms of action and optimal application
protocols require further in-depth investigation. Furthermore, the standardization of its clinical use
and the establishment of robust efficacy assessment frameworks present ongoing challenges. This
review synthesizes recent advances in understanding the anti-inflammatory effects of tVNS, aiming
to provide insights and guidance for future research and clinical translation. tVNS represents a mod-
ern interpretation of principles found in Traditional Chinese Medicine. This non-invasive method
exerts anti-inflammatory effects, circumventing the risks associated with surgical interventions or
adverse drug reactions. Its mechanism is grounded in the modulation of autonomic tone, facilitating
aregulatory axis from the peripheral nervous system to central brain networks and systemic phys-
iology, with demonstrated benefits in conditions such as epilepsy and depression. The appreciable
anti-inflammatory efficacy of tVNS warrants its broader clinical adoption. Combining acupuncture
with tVNS significantly reduced serum levels of TNF-a and IL-6 in patients with mild depression. This
suggests that tVNS alleviates depressive symptoms by reducing systemic inflammation via neuronal,
immune-mediated, and neuroendocrine signaling pathways. Following a systematic literature se-
lection process, this article will critically analyze the anatomical basis of tVNS, its anti-inflammatory
mechanisms, and the devices and stimulation parameters employed. It will also clarify the relation-
ship between traditional auricular therapy and the anti-inflammatory actions of tVNS, and elaborate
on its clinical application for managing inflammation.
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Figure 1. Molecular anti-inflammatory mechanisms of transcutaneous auricular Vagus Nerve Stimulation (tVNS)
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Figure 2. The effect of tVNS stimulation intensity on serum inflammatory factor levels

[E] 2. tVNS U358 FE Xt 1575 5 E B F 7K F A9 20m

5. RGETAME R B R EMZRIMHMRAEARR

FERE, HIUTER R RN &, BT R m oM Ber. HE . VERF. UL, RIEFE(10].
S H e AT EE N XK, & TR ENAE, BREme i, LB E ]
o EERRAEGIRGST o W N 25N E S VR TR, X R T R AT R AR AR K
SRR (1] BRI AN RN s J8 i R R TT, B T]L IPRUIRALE, HRCRAUR — 4 RIMCR R
Ufs AEIRYT SR RCIRER A b, BRE R T 2GR E UG s, Hy 7 M Ia 2 LA R4, XL 2R Oy T
AL E[12]0 X T HIBURITIE, SNELESERTT, 2RI AE T HRE MR, fft R emiEr,
il 58 T (PR DD . AREFL AT [13], R rp BEAIAIOE R — 3% 70 ], H TR BEA LI RIL )
2, I3 BIDR R GERIR SCHL  JHE) Aie (RE U R BB & FEk B s e i), bR, R BlR T4

s

DOI: 10.12677/tcm.2025.1411701 4862 Hh 2


https://doi.org/10.12677/tcm.2025.1411701

A

BEILFE] 94.29%, H HAMD-17. SDS. EPDS P Bk, XEHAEERERAE . Fit, £TFUL
RV B 28 i BB e 28 A B TR P I R B .

6. ZREREMERIBMAERAEIRK LBIFFR

THEBE (n=186)

4

HS A SR (n=66)

\ 4
/ P& 48 (n=120) \

e N

tVNS4R (n=60) BRI (n=60)
- &Kipf2 % (n=4 <5353 = (=5
- FEE 1 B ) aggl om0
« BWEIER 1 ¢ < BEER 1 ¢
SERLIATT (n=56) SEAATT (n=55)
WS (n=54) WD (n=53)
FE45: DAS28-CRP FE4G: DAS28-CRP
REBLER: ACR20/50/70 REBLERF: ACR20/50/70
4IREETF: TNF-a. IL-6 AIREETF: TNF-a. IL-6

Z2lt: WIFRRE

¥

FEih: 812, 2418

v

14387 ChiCTR2200063456

B3, £ EREMERH (t(VNS) AT EREX T AN EBINICONSORTMIEE., FELFNE12ADAS28-CRPEN, RELFEE
ACR20/50/70 M & R METNF-a. IL-67KF, {30 MS: ChiCTR2200063456,

Figure 3. CONSORT flowchart of the randomized controlled trial of tVNS for rheumatoid arthritis
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