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Abstract

The Moringa oleifera Lam. (MOL), plant in the family Moringaceae, is traditionally used as food or folk medicine in
tropical areas. It has been demonstrated in animal models that the leaf extract of MOL has hypocholesterolemic
and antidiabetic activities. However, its mechanism of action has not been reported clearly. Adipocyte lipolysis
plays an important role in regulating lipid and glucose metabolism. The objective of this study was to investigate the

effects of the aqueous and ethanol extract of MOL leaves on rat adipocyte lipolysis. Sixteen male Wistar rats were
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divided into two groups with eight rats in each. Each group was fed with two different types of diet (normal pellet diet;
NPD or high fat diet; HFD) for 3 weeks. Adipocytes were isolated and prepared from the rat epididymal fat pads by
using the collagenase digestion method. The adipocyte suspensions were treated with various concentrations of the
extract both in the absence (basal lipolysis) or the presence of isoprenaline (0.1 pM; ISO-induced lipolysis) at 37 °C for
2 hr. The level of the adipocyte lipolysis was indicated by the concentrations of free fatty acid (FFA) in the incubation
media. The aqueous leaf extract of MOL at the concentrations of 1 and 3 mg/mL significantly (p<0.05; n=4) increased
the basal lipolysis both in the adipocytes derived from NPD-fed rats and HFD-fed rats, when compared to controls.
Interestingly, the aqueous leaf extract of MOL at the concentrations of 0.3 and 1 mg/mL produced a significant (p<0.05;
n=4) inhibitory effect on ISO-induced lipolysis in the adipocytes derived both from NPD- fed rats and HFD-fed rats. On
the other hand, the ethanol leaf extract of MOL only at the highest concentration of 3 mg/mL significantly (p<0.05; n=4)
increased the basal lipolysis in the adipocytes derived from NPD-fed rats. However, no significant difference was found
in the adipocytes derived from HFD-fed rats. Moreover, the ethanol leaf extract could not produce a significant effect
on ISO-induced lipolysis in the adipocytes derived both from NPD-fed rats and HFD-fed rats. The lipolytic regulating
effect of the MOL leaf extract may probably be related to the therapeutic actions of the MOL extract on dyslipidemia

and diabetes. However, their mechanism is still unclear. Further studies on their mechanism of actions are thus needed.
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*FFA concentration in sample (uM) =
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FFA standard concentration (uM) x (Sample absorbance)
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Each value represent the mean + SD (n=8). Independent sample t-test was used for statistical analyses.*

p<0.05, mean value was significantly different from NPD-fed group.
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Table 1 Epididymal fat pads weight of NPD- and HFD-fed rats relative to 100g of body weigh (BW) at day 21

Group Weight of epididymal fat pads (g/100 g of BW)
NPD 1.60 +0.19
HFD 2.54 + 0.38*

Each value represent the mean + SD (n=8). Independent sample t-test was used for statistical analyses.

* p<0.05, mean value was significantly different from NPD-fed group
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Figure 2 Effect of MOL aqueous extract on basal lipolysis in the adipocytes derived from NPD- and HFD-fed rats.

Each value represent the mean + SD (n=4). One-way ANOVA, bonferroni post hoc test was used for

statistical analyses. * p<0.05, mean value was significantly different from control group.
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Figure 3 Effect of MOL aqueous extract on ISO-induced lipolysis in the adipocytes derived from NPD- and HFD-fed

rats. Each value represent the mean + SD (n=4). One-way ANOVA, bonferroni post hoc test was used for

statistical analyses. * p<0.05, mean value was significantly different from control group.
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Figure 4 Effect of MOL ethanol extract on basal lipolysis in the adipocytes derived from NPD- and HFD-fed rats. Each
value represent the mean = SD (n=4). One-way ANOVA, bonferroni post hoc test was used for statistical

analyses. * p<0.05, mean value was significantly different from control group.
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Figure 5 Effect of MOL ethanol extract on ISO-induced lipolysis in the adipocytes derived from NPD- and HFD-fed
rats. Each value represent the mean + SD (n=4). One-way ANOVA, bonferroni post hoc test was used for

statistical analyses. * p<0.05, mean value was significantly different from control group.
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