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Abstract

Objective: To explore the role of vagus nerve in the process of physiological ischemic training (PIT) improv-
ing cardiac function in rats with heart failure and underlying molecular biological mechanism.

Method: Thirty rats were randomized into sham operation (SO), heart failure (HF), physiological ischemic
training (PIT), acetylcholine M, receptor antagonist (M.R-) and acetylcholine M, receptor agonist (M.R +)
group. In SO group,according to the heart failure model, the line was crossed through the anterior descending
branch of the left coronary artery without ligation, no training. HF group was established as heart failure mod-
el,no training. PIT group was given training on the basis of HF group accompanied with ischemia for 5min

and reperfusion for 5Smin each time, 5 times per day, 5 days per week, for 8 weeks. On the basis of PIT
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group, MLR- group and M,R+ group were given acetylcholine M, receptor specific antagonist (0.5mg/kg, i.v.)
and agonist (0.2mg/kg, i.v.) by tail vein injection every day respectively. After 8 weeks training, animal two-
dimensional ultrasound system was used to detect cardiac function, myocardial infarction area was detected by
Masson staining, mRNA and protein expression of Bcl-2, Bax, MMP-9 and TIMP-1 were detected by qRT-
PCR and Western Blot respectively, acetylcholinesterase activity was detected by Ellman, and noradrenaline
concentration was detected by ELISA.

Result: After 8 weeks training, left ventricular ejection fraction (LVEF), Bcl-2, Bcl-2/Bax and TIMP-1 in
PIT and M:R+ groups were significantly higher than those in HF group and M,R- group (P<0.05). In contrast,
the myocardial infarction area, Bax, MMP-9 and MMP-9/TIMP-1 were significantly lower than those in HF
group and the M.R-group (P<0.05). The activity of acetylcholinesterase in PIT group, M,R- group and MR+
group was significantly higher than those in HF group (P<0.01). However, there was no significant differences
between the former three groups (P>0.05). The concentrations of norepinephrine were significantly higher in
the other groups than in SO group (P<0.01). On the contrary, there was no significant differences between the
other groups (P>0.05). The activity of acetylcholinesterase was positively correlated with Bcl-2/Bax and LVEF;
Bcl-2/Bax was positively correlated with LVEF; the activity of acetylcholinesterase was negatively correlated
with MMP-9/TIMP-1; MMP-9/ TIMP-1 was negatively correlated with LVEF (P<0.001).

Conclusion: PIT can upregulate the activity of vagus nerve, reduce myocardial apoptosis, and alleviate myo-

cardial interstitial fibrosis, thereby inhibiting myocardial remodeling and improving cardiac function in rats

with heart failure. This protective process is mediated by acetylcholine M, receptor.
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