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ABSTRACT

Long-term high-fat diet (HFD) consumption not only causes obese-insulin
resistance, but is also involved in cardiac dysfunction as indicated by cardiac autonomic
imbalance, cardiac mitochondrial dysfunction, increased oxidative stress and cardiac
apoptosis. In addition, obesity and insulin resistance are associated with the alteration
of gut inflammation and gut microbiota composition. Recently, the restoration of gut
microbiota composition has become a novel therapeutic strategy to reduce obesity and
insulin resistance. Probiotics, living bacteria, have been reported to improve gut
microbiota in obese and insulin resistant subjects. Moreover, probiotics also exert anti-
inflammation and anti-obesity properties. However, the effect of probiotics;
Lactobacillus paracasei ST11 (HP4) on metabolic parameters, oxidative stress,
metabolic endotoxemia, blood pressure, cardiac sympathovagal activity, cardiac
mitochondrial function, cardiac apoptosis and cardiac function in obese-insulin resistant
rats has not yet been investigated. Therefore, in this study we hypothesized that
probiotics improve metabolic parameters, cardiac autonomic function, blood pressure
and cardiac function by reducing oxidative stress, inflammation, apoptosis, and
attenuate cardiac mitochondrial dysfunction in obese-insulin resistant rats. Twenty-four
rats were randomized into two groups and received either a normal diet (ND) or a high
fat diet (HFD) for 12 weeks. Blood sampling and cardiac function parameters,
including blood pressure, echocardiogram and heart rate variability, were assessed at the
baseline and at week 12, after HFD consumption, as a pre-treatment data. Then, rats in
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each dietary group were subdivided into two subgroups (n=6/subgroup) to receive either
a vehicle (V) or probiotics (PO); Lactobacillus paracasei ST11 (HP4) 1 x 108CFU, for
12 weeks. Cardiac function parameters were determined again at weeks 4, 8 and 12 of
the treatment period. At week 12 of treatment period, an oral glucose tolerance test was
performed, invasive pressure-volume loops were determined and the rats were
sacrificed. The heart was rapidly removed to determine cardiac mitochondrial function,
oxidative stress and apoptosis. Our data showed that rats developed obese-insulin
resistance, cardiac sympathovagal imbalance, high blood pressure, and cardiac
dysfunction after 12 weeks of HFD consumption. Probiotics improved peripheral
insulin resistance by decreasing plasma insulin, cholesterol and LDL levels and
improving insulin sensitivity. Moreover, probiotics reduced systemic inflammation and
oxidative stress in obese-insulin resistant rats. Probiotics exerted cardio-protective
effects by restoring cardiac sympathovagal balance, attenuating blood pressure, and
improving cardiac function at 4, 8, and 12 weeks of treatment. However, the cardio-
protective effects of probiotics on cardiac function were not different among these three
time points. We suggested that probiotics attenuated cardiac dysfunction as early as 4
weeks after treatment. In addition, we proposed that probiotics exerted their cardio-
protection through improving cardiac mitochondrial function. However, our data

demonstrated that probiotics did not affect body weight and apoptosis markers.



