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Vagus Nerve Stimulation Through Electro-acupuncture for Inflammatory Bowel Disease
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ABSTRACT

Inflammatory bowel disease (IBD) is defined as a chronic inflammatory-mediated disease that causes ulceration and
inflammation in the gastrointestinal tract. Among most patients, the course of chronic inflammation repeatedly shows
intermittent exacerbations and alternating remissions. However, despite the various therapeutic options to relieve symptoms,
such as corticosteroids, TNF-a inhibitors, and antibiotic drugs, there is no known cure for IBD. Nonetheless, previous research
has revealed that the autonomic nervous system is involved in the pathophysiology of IBD. In this study, we reviewed clinical
trials confirming the therapeutic effect of vagus nerve stimulation (VNS) on IBD in vivo. We searched in vivo and human
studies on Pubmed using keywords combined with “vagus nerve stimulation”, “VNS”, and “inflammatory bowel disease”. All
studies included in this review reported that direct VNS is effective in relieving symptoms of IBD and has no severe adverse
effects. The most frequently stimulated site was the unilateral cervical vagus nerve area, and parameters for stimulation were
set as 5-20 Hz. Based on the results, we aim to summarize the evidence for the efficacy of VNS on IBD and suggest the
possibility of auricular electroacupuncture treatment as a therapeutic option for IBD.

Key words: inflammatory bowel disease, auricular acupuncture. vagus nerve stimulation. narrative review
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Table 1. Search Strategy for Electronic Database

Search strategy

#1. vagus nerve stimulation[ti/ab] OR VNS[ti/ab]
#2. Inflammatory bowel disease[ti/ab] OR IBDI[ti/ab]
#3. Crohn's disease[ti/ab] OR ulcerative colitis[ti/ab]
#4. #2 OR #3

#5. #1 AND #4

#6. #5 NOT review[pt]
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Table 2. Characteristics and Results of Included Studies
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First Treatment Intervention

Study

author Subject
type

(Stimulation parameters: n)  Duration

Main outcomes

(year) Control Intervention(n)

Animal studies

' Adult male
Meregnani”  rats with  Animal
(2011) TNBS-induced study

Direct VNS on Lt. cervical VN
(I mA. 5 Hz, 500 ps,
10 s on-90 s off. 3 h/d:12)

1) Body weight loss and inflammatory
5d markers reduced

colitis No treatment(12)

2) Multivariate index of colitis improved

459



Rats with

Direct VNS on Lt. cervical VN

DAL histological scores, MPO activity.

Sun® . Animal (0.25 mA, 20 Hz, 500 ps, :
(oprg)  TNBSinduced Copg 305 onb minoff 3hvaitp) 04 INOS TNFra and IL6 levels
colitis Sham VNS (10) decreased significantly
Rats with Direct VNS on Lt. cervical VN
Jin® TNBS-induced Animal (1-3 mA, 25 Hz 500 ps, 21 d DAL macroscopic and microscopic
(2017) colitis study 2 s on-3 s off, 3 h/d:7) damages improved
Sham VNS (7)
Meroni? Mice with Animal Direct VNS on Rt. cervica} VN 1) Survival rate i_mproved .
(2018) Oxazolone study (1 mA, 5 Hz, 1000 ps, 5 min:15) NR  2) Levels of colonic and serum cytokines
-induced colitis Sham VNS (15) reduced
Rats with Direct VNS on Ant. abdominal VN 1) Stool quality and stool blood improved
Payne” T%BS 1nd§ced Animal (16 mA, 10 Hz, 200 1S, 5 4 2) Plasma C-reactive protein and resident
(2019) I(I)lf igg m;ngolrf study 30's on-5 min off, 3 h/d:7) inflammatory cell populations within
‘ntestine No treatment (8) the intestine reduced
Clinical studies
Direct VNS on Lt. cervical VN 1) A significant clinical improvement
Clarencon® D vatient Case (0.5-1 mA, 10 Hz, 500 ps, 519 2) Progressive decrease of CDAI score
(2014) PAUERt  peport 30 s on-5 min off:1) M 3) Bndoscopic remission was shown 12
- months after treatment
Direct VNS on Lt. cervical VN .
Bonaz” . Case (0.25-1.25 mA, 10 Hz, 500 ps, R(_acove?ry of vagal tone .and cl_lnl_cal.
(2016) CD patients series 30 s on-5 min off:7) >6m  biological and endqscoplc remission
were observed in 5 patients
Direct VNS on Lt. cervical VN 1) Decrease of CDAI score
Kibleur® D patient Case (0.5-1.25 mA, 10 Hz. 500 ps, 1 2) Fecal calprotectin, serum IL-18,
(2018) PAUENES  ceries 30 s on5 min off:9) M TNF-o, TNF-B. and INF-y levels
reduced
Direct VNS on Lt. cervical VN D Clipical remission was obsgrvgd in 5
(5025 mA. 10 HZ. 250-500 pis patients and endoscopic remission was
’ 0 s (;n-5 mi£1 off:0) ’ observed in 6 patients
Sinniger™ cD et Case ' 519 2) C-reactive protein and fecal calprotectin
(2020) patients series m decreased in 5 and 6 patients each

3) Restored vagal tone and decreased
digestive pain score were observed
in 7 patients

TNBS : trinitrobenzene sulfonic acid, RCT : randomized controlled trial. VNS : vagus nerve stimulation, h : hour (s),
d : day (s), Lt. : left, VN : vagus nerve, s : second (s), min : minute (s), DAI : disease activity index, MPO :
measurement of myeloperoxidase, iNOS : inducible nitric oxide synthase, Rt. : right. NR : not reported, CD : Crohn's
disease, m : month (s), CDAI : Crohn’s disease activity index
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