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We previously found that coconut milk consumption in middle-aged male rats caused
beneficial effects on the cardiovascular system: increased blood vessel eNOS and CSE protein
expression, and decreased fasting blood glucose and liver cell lipid accumulation. In the
present study we aimed to identify which coconut milk components: coconut milk oil (CO) or
coconut milk protein (CMP) is responsible for the effects. CO was isolated from dried coconut
milk by centrifugation. The CO was isolated from the coconut milk precipitate with 50% ethanol.
CO (1 or 3 ml/kg), CMP (1 g/kg) or distilled water was orally gavaged to the middle-aged male
rats for 6 weeks, 6-8 rats per group. Animal body weight and food intake, internal organ weight,
blood biochemistry, lipid profile, basal blood pressure and heart rate and vascular functions
were investigated.

In comparison to a distilled water control group, no differences were observed in any of
the parameters studied in the group fed 1 ml/kg of CO except for an increase in retroperitoneal
fat accumulation. Feeding 3 mil/kg of CO caused decreased fasting blood glucose, plasma
alkaline phosphatase, blood urea nitrogen and liver cell lipid accumulation, but increased
retroperitoneal fat tissue. It also caused decreased maximal contractile response of
endothelium-intact thoracic aortic rings to phenylephrine although the effect disappeared in the
presence of N-nitro-L-arginine (L-NA) or after removal of the endothelium. DL-propargylglycine
(PAG) together with L-NA caused a higher contraction to phenylephrine in the CO-treated
groups than in the control group. It also caused an increase in vasodilatation to acetylcholine,
but not to glyceryl trinitrate, of the phenylephrine pre-contracted aortic rings. CO treatment
caused increased vascular wall eNOS and CSE protein expression.

CMP caused decreased body fat and lipid accumulation in liver cells and the internal
wall of the aortic arch, with no changes in blood biochemistry or CBC except that the platelete
count of the CMP group was lower than that of the DW control group. CMP caused no changes

in basal blood pressure or heart rate in anesthetized rats and no changes in vascular



responsiveness to phenylephrine, acetylcholine or sodium nitroprusside, but caused increased
vasorelaxation to glyceryl ftrinitrate (GTN). PAG caused increased vasoconstriction to
phenylephrine, and decreased vasorelaxation to all vasorelaxant drugs to the same extent in
both groups. The expression in blood vessels of the proteins, eNOS, CSE and sGC was not
different between the CMP-treated group and the DW control group. A low concentration (0.1
pUM) of ODQ inhibited the vasorelaxation to GTN to the same extent in both groups, while a
higher concentration (1 uM) almost completely inhibited the relaxant activity of the GTN in both
groups. The basal blood vessel cGMP of the CMP-treated group was not different from the
DW-treated group. However, when GTN was also added, the cGMP as well as the NO
concentration of the CMP-treated group was greater than that of the DW control group. Diadzin
inhibited blood vessel NO generation to the same extent in both groups, thus the NO
concentration of the CMP-treated group was still greater than that of the DW control group.

Shelf-life study of the CMP was done by packaging the CMP into an aluminium
laminate and incubating in the control room at 25 °C, relative humidity 75% for three months.
Moisture, water activity, color (L* a* b*) and TBA were measured every month. Results showed
that CMP could be kept in this condition for at least 3 months, as all of these parameters did
not differ from the first month before packaging.

Taken together, CO at a dose of 3 ml/kg causes some decrease in cardiovascular risk
factors in middle-aged male rats, although the amount of CO consumption should be limited as
it caused an increase in retroperitoneal fat. CMP caused decreased fat accumulation,
decreased platelet count, and appears to have increased the enzymatic pathway for GTN
biotransformation, which resulted in an increase in NO and thus cGMP, resulting in an increase
in vasorelaxation, which is beneficial in delaying or preventing GTN tolerance that normally
occurs after long-term GTN treatment in humans (Jabs et al., 2015; Munzel et al., 2011& 2013).
Thus, CMP is a novel protein that should be developed as a health food ingredient to
prevent/slow down the development of cardiovascular disease in humans, especially from

middle-age onwards.
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