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ABSTRACT

The present study was conducted to elucidate the effect and the mechanisms of
actions of essential oils and various crude extracts of Ocimum sanctum Linn. (OS) leaves
on blood glucose and serum lipids in diabetic rats and rats fed with high cholesterol (HC)
diet. Its organ protective effects was also evaluated. Essential oils (EO) was extracted
by hydrodistillation method. Various crude extract of OS were extracted by sequential
maceration using hexane, ethyl acetate, ethanol, 70% ethanol and water. Diabetes
mellitus was induced by intraperitoneal injection of streptozotocin. EO or various crude
extracts of OS were fed orally for 3 weeks after diabetic induction. Rats were fed with
2.5% cholesterol in the diet for 7 weeks to induce hyperlipidemia. EO or various crude
extracts of OS were fed during the last 3 weeks. The results show that neither EO nor
various crude extracts of OS decreased blood glucose in diabetic rats comparing to
before OS administration. EO and all crude extracts of OS decreased serum cholesterol
in diabetic rats. EO, hexane and ethyl acetate extracts decreased serum triglyceride in
diabetic rats. Among various crude extracts of OS, hexane extract had the most lipid-
lowering effect in diabetic rats. Hexane extract of OS raised the low levels of liver HMG-
CoA reductase activity in diabetic rats. Plasma lipoprotein lipase activity (LPL) and fecal
lipids excretion were also increased in diabetic rats treated with hexane extract. Diabetic
rats had high serum levels of AST, ALT, LDH, CK-MB, creatinine and BUN. MDA level
was increased whereas GPx, CAT and SOD were decreased in liver, heart and kidney of
diabetic rats. Only aqueous extract of OS decreased all these high serum enzymes in
diabetic rats. It also depressed the high level of MDA whereas it raised GPx, SOD, CAT
in liver, kidney and heart. For rats fed HC diet, EO and all crude extracts of OS
decreased high serum level of cholesterol. EO and hexane extract decreased serum
triglyceride in HC rats. Only hexane extract had the most lipid-lowering effect in HC rats.
Hexane extract of OS decreased high level of liver lipid content, and suppressed liver
HMG CoA reductase activity whereas it raised LPL activity in HC rats. No significant
differences of fecal lipid and bile acid excretion in HC rats treated with or without hexane
extract. Serum levels of AST, ALT, LDH and CK-MB were significantly increased
whereas LPL decreased in HC rats. Only aqueous extract significantly decreased the
high serum levels of these enzymes. EO decreased only serum levels of LDH and CK-
MB without any effect on high levels of AST and ALT. EO decreased the high level of

cardiac MDA, and increased cardiac GPx, CAT and SOD. Aqueous extract decreased



the high level of MDA whereas it raised GPx, CAT and SOD in both liver and cardiac
tissues. Phenyl propanoid compounds including methyl eugenol and eugenol were the
primary chemical constituents containing in EO. Hexane extract mostly contained of fatty
acid in which linolenic acid and linoleic acid were the primary constituents. Phenolic
compounds were found in aqueous extract without ursolic and apigenin. It can be
concluded that EO and various crude extracts of OS leaves have no hypoglycemic effect
in diabetic rats. Hexane extract has the most hypolipidemic effect in both diabetic and
HC rats. An augmentation of fecal lipid excretion and plasma LPL are the significant
mechanism of lipid-lowering action of hexane extract in diabetic rats. In contrast, its lipid-
lowering action in HC rats is mainly due to the depression of liver lipid synthesis and
increasing LPL activity. Only aqueous extract of OS plays an important role to protect
the vital organs in both diabetic and HC rats by decreasing tissue lipid peroxidation and
increasing tissue anti-oxidant enzyme activity. Eugenol in EO may be the possible
chemical ingredient to lower serum lipid profile and protect heart against
hypercholesterolemia. Linolenic acid and linoleic acid might be the significant chemical
ingredient in hexane extract to lower high serum lipid profile in both diabetic and HC rats.
Neither ursolic acid nor apigenin is the possible chemical composition in aqueous extract

to protect vital organs of diabetic and HC rats.
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