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[ABSTRACT)] Objective To observe the effects of electroacupuncture (EA) at “Zusanli” (ST36) on the
expression of glutamate transporters and pre- and post-synaptic-related proteins in rats with functional dyspepsia (FD),
so as to explore the mechanism by which EA improves FD through the regulation of synaptic long-term potentiation.
Methods Ten-day-old male SD rats were randomly divided into a normal group, a model group, an EA group, a
western medication group, and an EA + agonist group, with 15 rats in each group. The FD rat model was established
by iodoacetamide combined with tail clamping. Rats in the EA group received EA intervention at bilateral ST36, once
daily for 14 consecutive days. Rats in the western medication group were administered itopride solution (15.6 mg/kg) by
gavage , once daily for 14 consecutive days. Rats in the EA + agonist group were intrathecally injected with the
N-methyl-D-aspartate receptor (NMDAR) agonist NMDA after modeling, 0.147 pg/10 pyL each time, once daily for 3
consecutive days; EA intervention was performed 30 min after the last intrathecal injection, with the specific procedures
identical to those in the EA group. The general state of the rats was observed, and body mass was measured. The
changes in gastric balloon volume/pressure (mL/mmHg) and abdominal withdrawal reflex (AWR) score were used to
evaluate visceral compliance and sensitivity. HE staining was used to observe the pathological changes in the gastric
and duodenal mucosa. Liquid chromatography-tandem mass spectrometry (LC-MS/MS) was used to detect the amino
acid metabolic profile and screen for differential metabolites and their expression in the rat spinal cord. Western blot and
RT-gPCR were used to detect the protein and mRNA expression levels of Synaptophysin, PSD95, VGLUT1, VGLUT2,
and NMDARH1 in rat spinal cord tissue. Results Compared with the normal group, rats in the model group showed dull
and disheveled hair, listlessness, decreased loose stools; body mass(P<0.05) ; reduced gastric compliance ( P<0.05,
P<0.01) ; increased AWR score (P<0.05, P<0.01) ; significant inflammatory infiltration accompanied by abnormal
morphological structure of the gastric and duodenal tissues; and increased protein and mRNA expression of
Synaptophysin, PSD95, VGLUT1, VGLUT2, and NMDAR1 in spinal cord tissue (P<0.01). Metabolomic analysis
results showed that glutamate was a key differential metabolite in spinal cord metabolic disorder in FD rats; compared
with the normal group, the glutamate content in the spinal cord of rats in the model group was increased (P<0.01).
Compared with the model group, rats in the EA group and western medication group showed improvement in general
state, reduced inflammatory exudation and relatively intact morphological structure in the gastric and duodenal mucosa,
and all other indicators were reversed (P<0.05, P<0.01). Compared with the EA group, rats in the EA + agonist group
showed a slightly poorer general state, decreased body mass (P<0.05) , reduced gastric compliance (P<0.05) ,
increased AWR score (P<0.05, P<0.01) , residual partial inflammatory injury in the gastric and duodenal
histopathology, increased relative protein expression of Synaptophysin, PSD95, VGLUT1, and VGLUT2 in spinal cord
tissue (P<0.05, P<0.01), and increased mRNA expression of Synaptophysin, VGLUT1, VGLUT2, and NMDAR1 (P<
0.05). Conclusion EA at ST36 may improve visceral hypersensitivity symptoms in FD rats by regulating spinal
glutamate transport and pre- and post-synaptic-related proteins, thereby inhibiting synaptic long-term potentiation.
[KEYWORDS] Functional dyspepsia; Visceral hypersensitivity; Electroacupuncture; Glutamate; Long-term
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Fig. 2 Comparison of gastric compliance of rats in the 5

groups (r+s,15 rats/group)
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Fig.4 Comparison of pathological changes in the gastric mucosa of rats in the 5 groups(HE staining)
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Fig.5 Comparison of pathological changes in the duodenal mucosa of rats in the 5 groups(HE staining)
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