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Electroacupuncture at “Shangjuxu” (ST37) activates the sacral parasympathetic pathway to

alleviate colitis

Qu Zhengyang, Su Yangshuai, Liu Xiaoyu, Luo Min, Jing Xianghong (Institute of Acupuncture and Moxibustion, China
Academy of Chinese Medical Sciences, Beijing 100700, China)

[ABSTRACT] Objective To observe the therapeutic effect of electroacupuncture (EA) at “Shangjuxu” (ST37)
on colitis in mice, and to elucidate the mediating mechanism of the sacral parasympathetic cholinergic neuroimmune
pathway. Methods In the first experiment, C57BL/6J mice were randomly assigned to a normal group, a model
group, and an EA group, with 15 mice in each group. The colitis model was established by ad libitum administration of
2.5% dextran sodium sulfate solution for 7 days, while the normal group received plain drinking water. Mice in the EA
group were subjected to EA stimulation at bilateral ST37 for 30 min per session under isoflurane anesthesia on days 1,
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3, 5 and 7 of model induction. The body weight and colon length of mice in each group were measured, and the
percentage change in body weight was calculated. HE staining was used to observe pathological alterations in colonic
tissues. The MSD multiplex assay was adopted to detect colonic levels of C-X-C motif chemokine ligand 1 (CXCL1),
tumor necrosis factor-a (TNF-a) , interleukin (IL)-6, interferon-y (IFN-y), and IL-10. ELISA was used to measure the
contents of acetylcholine (ACh) and acetylcholinesterase (AChE) in colonic tissues, and quantitative real-time PCR
was performed to detect the mRNA expression of a7 nicotinic acetylcholine receptor (a7nAChR). In the second
experiment, C57BL/6J mice were randomly divided into a normal group and a normal EA group, with 6 mice per group.
Mice in the normal EA group received EA intervention on days 1, 3, 5 and 7. Immunofluorescence staining was applied
to observe the activating effect of EA at ST37 on choline acetyltransferase (ChAT)-positive neurons in pelvic ganglia. In
the third experiment, four ChAT-Ai14 reporter mice were used. Immunofluorescence staining was performed to observe
the anatomical association between ChAT-positive nerve fibers and a7nAChR-positive cells in the colon. In the fourth
experiment, 9 SD rats were collected, and neuroelectrophysiology was used to observe the influence of acupuncture at
ST37 on the discharge activity of pelvic nerves. Results Compared with the normal group, the model group exhibited
significantly reduced body weight (P<0.05, P<0.01) , markedly shortened colon length (P<0.01) , and elevated
pathological scores of colonic tissues (P<0.001). The levels of pro-inflammatory factors including CXCL1, TNF-a, IL-6
and IFN-y were increased (P<0.01, P<0.05), whereas the content of AChE and the mRNA expression of a7nAChR
were significantly decreased (P<0.01). Compared with the model group, the EA group showed a markedly alleviated
loss of body weight (P<0.05) , recovered colon length (P<0.05) , attenuated colonic tissue injury and decreased
pathological scores (P<0.001). The colonic levels of pro-inflammatory factors CXCL1, TNF-a, IL-6 and IFN-y were
downregulated (P<0.05, P<0.01), while the anti-inflammatory factor IL-10 was upregulated (P<0.01). In addition, the
AChE content and a7nAChR mRNA expression were significantly elevated in the EA group (P<0.01). EA at ST37
significantly activated ChAT-positive neurons in pelvic ganglia of colitic mice relative to the normal group (P<0.01).
Anatomical proximity was observed between ChAT-positive nerve fibers and a7nAChR-positive cells in the colon of
ChAT-Ai14 mice. Acupuncture at ST37 markedly increased the discharge frequency of pelvic nerves (P<0.001).
Conclusion EA at ST37 alleviates colonic inflammatory response in mice by activating the sacral parasympathetic
cholinergic neuroimmune pathway. The underlying mechanism may be related to EA-evoked activation of ChAT neurons
in pelvic ganglia and pelvic nerves, which further regulates the anti-inflammatory effects mediated by colonic a7nAChR.
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Fig. 7 Co-labeling of ChAT fibers and o7nAChR in the colon of ChAT-Ail14 mice after electroacupuncture at “Shangjuxu”

(immunohistochemistry staining)
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