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Role of leptin receptors in the dorsal vagal complex in the inhibition of food intake in obese
mice by electroacupuncture at “Zusanli” (ST36)

LI Ke"?, WANG Ya-ling', XIAO Wen-hui', LU Li-qing', LU Meng-jiang', XU Tian-cheng', XU Bin', BAO Chao®, YU Zhi'
('Key Laboratory of Acupuncture and Medicine Research of Ministry of Education, Nanjing University of Chinese Medicine,
Nanjing 210023, China; *Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing 210029)

[ABSTRACT] Objective To observe the role of leptin receptors (LepR) in the dorsal vagal complex (DVC) in
electroacupuncture (EA) -mediated regulation of feeding behavior in obese mice, so as to elucidate its central
mechanisms underlying improvement of metabolic disorders. Methods (1) Among wild-type (WT) mice, 10 were

randomly selected as the normal group, and the remaining mice were fed with high-fat diet (HFD) to establish a obesity
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model. The successfully modeled mice were randomly divided into the HFD group and EA group, with 10 mice in each
group. The EA group received EA stimulation (2 mA,2 Hz /15 Hz) at bilateral “Zusanli” (ST36) for 20 min, once daily,
6 times per week, for 5 weeks. The body weight, food intake, liver tissue wet weight, inguinal white adipose tissue
(IWAT) weight, epididymal white adipose tissue (eWAT) weight, and brown adipose tissue (BAT) weight, and blood
glucose levels were measured. The serum insulin and leptin contents were measured using ELISA. The gastric
emptying rate was detected using phenol red meal method. Immunofluorescence staining was used to detect the co-
expression of LepR-positive neurons and proto-oncogene c-Fos protein (c-Fos) , the expression of phosphorylated
signal transducer and activator of transcription 3 (p-STAT3) , and the co-expression of choline acetyltransferase
(ChAT) and c-Fos in the nucleus tractus solitarii (NTS) and dorsal motor nucleus of the vagus nerve (DMV). (2) In
addition, 10 leptin receptor knockout (LepR”) mice were randomly divided into LepR™ normal group and LepR™ EA
group, with 5 mice in each group. The LepR™ EA group received the same EA intervention as those described above.
Gastric emptying rate was detected as that mentioned above. Results Compared with the WT normal group, the WT
HFD group showed a significant increase in the body weight, liver and adipose (iIWAT, eWAT and BAT) wet weight,
serum insulin and leptin contents, fasting blood glucose level, and glucose tolerance area under the curve (AUC, all P<
0.01), and a considerable decrease in the gastric empty rate, the number of LepR and c-Fos co-expression neurons in
the DMV and NTS, p-STATS3 positive and ChAT and c-Fos co-expression neuron expressions in the DMV (P<0.01, P<
0.05). In comparison with the model group, the body weight, food intake, liver and adipose wet weight, serum leptin
content, fasting blood glucose, and glucose tolerance AUC were significantly decreased in the EA group (P<0.01),
while the gastric empty rate, number of LepR and c-Fos co-expression neurons in the DMV and NTS, p-STATS3 positive
and ChAT and c-Fos co-expression neuron expressions in the DMV were notably increased in the EA group ( P<0.01,
P<0.05). No significant differences were observed in the random blood glucose content and p-STAT3 positive neuron
expression in the NTS after modeling and after EA and in the serum level of insulin after EA. (2) Compared with the WT
normal group, the LepR” normal group showed an increase in gastric emptying rate ( P<0.01), while in comparison with
the LepR™ normal group, the LepR” EA group exhibited a decrease in gastric emptying rate (P<0.01), suggesting an
involvement of LepR in EA-induced enhancement of gastric emptying. There was a positive correlation between the
gastric emptying rate and the number of LepR-positive neurons. Conclusion EA at ST36 can inhibit food intake and
promote gastric empty to reduce body weight in obesity mice, which may be associated with its functions in increasing
LepR expression in the DVC and restoring vagal central signaling.
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