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Abstract: Objective To explore the intervention effect of electroacupuncture at "Zusanli" (ST36) on functional dyspepsia (FD)
based on the mechanism of N-methyl-D-aspartate receptor (NMDAR) -mediated synaptic plasticity alleviating visceral
hypersensitivity in FD. Methods SPF-grade 10-day-old juvenile male SD rats were selected and randomly divided into the normal
group, the model group, the Zusanli group, and the itopride group, with 12 rats in each group. The FD rat model was established
using iodoacetamide combined with tail-clamping method. The Zusanli group received electroacupuncture at bilateral ST36 once
daily for 14 consecutive days, while the itopride group was administered an intragastric solution of itopride (1.56 mg-mL™") once
daily for 14 consecutive days. The changes in intragastric balloon volume/pressure (mL-mmHg") and abdominal withdrawal
reflex (AWR) scores were used as evaluation indicators for visceral hypersensitivity in rats. Transmission electron microscopy
was employed to observe synaptic ultrastructure in the T,,-L, spinal cord of rats; RT-qPCR and Western blot were used to detect
the expression of NR2B, ERK, CREB, and c-fos mRNA and protein in the T,,-L, spinal cord of rats. Results Compared with the
normal group, the model group exhibited reduced intragastric balloon volume/pressure when the intragastric balloon pressure
was at 50, 60, and 70 mmHg (P<0.01), and increased AWR scores when the intragastric balloon pressure was at 40, 50, 60, and
70 mmHg (P<0.05, P<0.01). In the model group, severe damage was observed in the T,,-L, spinal cord synapses, with minor
aggregation and mostly disintegration of synaptic vesicles, discontinuity of the presynaptic membrane, sparse dense zone proteins,
discontinuity and uneven thickness of the postsynaptic membrane dense zone, occasional synaptic gap coupling, and fusion of
presynaptic and postsynaptic membranes. The mRNA expression levels of NR2B, ERK, CREB, and c-fos in the T,-L, spinal
cord, as well as the protein expression levels of NR2B, p-ERK, and p-CREB were significantly elevated in the model group (P<
0.01). Compared with the model group, the Zusanli group showed increased intragastric balloon volume/pressure when the
intragastric balloon pressure was at 50, 60, and 70 mmHg (P<0.05) and decreased AWR scores (P<0.05, P<0.01). The Zusanli
group exhibited milder synaptic vesicle damage, aggregated synaptic vesicle distribution, continuous presynaptic membranes,
sparse dense zone proteins, uniformly thick and continuous postsynaptic membrane dense zone, and no coupling observed in the
synaptic cleft with acceptable space. The mRNA expression levels of NR2B, ERK, CREB, c-fos, and the protein expression levels
of NR2B, p-ERK and p-CREB in the Zusanli group were reduced (P<0.01, P<0.05). Conclusion Electroacupuncture at "Zusanli"
may improve visceral hypersensitivity by regulating NMDAR-mediated synaptic plasticity in FD rats, thereby modulating the
expression of related proteins such as ERK and CREB.
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