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ABSTRACT

Cleistocalyx nervosum var. paniala, or Ma-kiang in Thai, is a purplish red fruit
cultivated in northern Thailand. The fruit is edible and is used to make juice, wine and
jam. The previous study reported that the aqueous extract Ma-kiang pulp showed
antioxidant activity and anti-carcinogenicity. The present study investigated chemical
constituents and both in vitro and in vivo antioxidant activities of various extracts of
Ma-kiang. The results showed the amount of polyphenols, flavonoids and cyanidin-3-
glucoside and radical-scavenging capacity of the ethanol extract were greater than
those of the aqueous extract. The ethanol extract of Ma-kiang was further investigated
for its safety according to OECD guideline 425 and antioxidant activity in rats. The
administration of the ethanol extract of Ma-kiang at 5000 mg/kg bw was safe in
Wistar rats. Various concentrations of the ethanol extract of Ma-kiang, ranged from
100 to 1000 mg/kg bw, were intragavage fed to male Wistar rats for 90 days. The
ethanol extract of Ma-kiang significantly decreased malondialdehyde, MDA, the end-
product of lipid peroxidation, levels in liver, but not in serum. It also induced hepatic
glutathione peroxidase activity.

Due to the mild antioxidant activity of the ethanol extract of Ma-kiang, the next
step was to explore an anthocyanin-rich fraction by using various concentrations of
ethanol (0-95%, v/v) for extraction. The 80%(v/v) ethanol extract of Ma-kiang

provided the highest phytochemical contents and antioxidant activity. Moreover, the



anthocyanin content and antioxidant activity were increased in mild acidic condition,
0.5%(v/v) citric acid in 80%(v/v) ethanol. The acidified ethanol extract of Ma-kiang
was further investigated in animal models. At a dose 5000 mg/kg bw, an anthocyanin-
rich extract was safety in rat without any acute toxicity. The next study was to
evaluate the effect of acidified ethanol extract of Ma-kiang at concentrations of 100,
300 and 1000 mg/kg bw on antioxidant and hepatoprotective effects on
acetaminophen (APAP) treated rats. Silymarin was used as a standard reference
antioxidant and hepatoprotective drug. APAP caused marked liver damage as noted
by significant increased serum alanine aminotransferase (ALT) activity and
histopathological changes in rat liver. It also resulted in a significant decrease in
hepatic glutathione content and glutathione peroxidase and catalase activities.
Pretreatment of 300 mg/kg bw of the acidified ethanol extract of Ma-kiang and
silymarin significantly decreased in the serum levels of ALT, reduced hepatic MDA
levels and increased hepatic glutathione peroxidase activity. Moreover,
a trend toward increased glutathione-S-transferase activity was observed in the
pretreatment with acidified ethanol extract of Ma-kiang and silymarin.
Hispathological evaluation of the livers was also revealed abnormal lesions caused by
acetaminophen toxicity. A medium dose of acidified ethanol extract of Ma-kiang
could ameliorate pathological changes in liver of APAP treated rats. However, high
dose of acidified ethanol extract of Ma-kiang seem to enhance heapatoxicity.

In conclusion, the appropriate dose of this anthocyanin-rich extract of acidified
ethanol extract of Cleistocalyx nervosum var. paniala might reduce oxidative stress
induced hepatotoxicity in overdose APAP treated rats by suppression of free radicals

and enhancement of antioxidant system in rat liver.
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