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On the improvements of electroacupuncture at ''Neiguan'' (PC6) and
"Danzhong' (CV17) acupoints on symptoms and metabolomic

characteristics in a rat model of chronic heart failure
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[Abstract] Objective To explore the effects of electroacupuncture (EA) at "Neiguan" (PC6) and "Danzhong" (CV17) acupoints
on symptoms and metabolomic characteristics in rats with chronic heart failure (CHF). Methods After seven days of adaptive feeding,

a CHF model was established in SD rats by intraperitoneal injections of doxorubicin (DOX) on alternate days. The successfully
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modeled CHF rats were randomized using a random number table into model group (n=11), EA group (n=14), and blank control
group (n=11) Rats in the EA group received EA intervention at "Neiguan" (PC6) and "Danzhong" (CV17) acupoints once a day
for two weeks, while the model and blank control groups only underwent routine restraint without intervention. At the end of
the intervention, cardiac pumping function was evaluated by echocardiography, and pathological changes in left ventricular
myocardial tissue of the rats in each group were assessed using H&E staining. LC-MS was used to check the metabolites in
myocardial tissue of rats in each group. Principal component analysis (PCA) and partial least squares—discriminant analysis
(PLS-DA) were conducted to screen out differential metabolites. Metabolic pathway analysis was performed using Metabo
Analyst. Results Compared with the blank control group, the left ventricular ejection fraction (LVEF) and left ventricular fractional
shortening (LVFS) in the model group significantly decreased (P<0.01). After EA treatment, the LVEF and LVFS of echocardiogram
in EA group were significantly increased compared with those in the model group (P<0.01), indicating that EA can effectively
improve the cardiac pumping function of CHF rats. Compared to the model group, the myocardial tissues showed reduced
inflammatory infiltration, smoother muscle fibers, and more intact cell structures after intervention in the EA group, suggesting
that EA can reverse myocardial damage caused by CHF. In the metabolomic test, compared with the blank control group, the
model group revealed changes in three metabolites (P<0.05) and four metabolic pathways in the myocardial tissues. After EA
treatment, four metabolites showed changes (P<0.05), with one metabolite significantly reversed. Metabolic pathway analysis indicated
that EA can modulate purine metabolism, folate biosynthesis, and glutathione metabolism pathways. Conclusion EA at "Neiguan"
(PC6) and "Danzhong" (CV17) acupoints significantly improves cardiac pumping function in CHF rats. The mechanism may be
related to the regulation of myocardial energy metabolism, oxidative stress, and nucleotide synthesis.
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