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ABSTRACT

Vernonia cinerea Less. (VC) is a natural plant that has been applied in clinics to
stop smoking. However, there is little scientific evidence of its mechanisms and
toxicity. The aims of this study were to evaluate the antioxidant activities, active
compounds and radical scavenging activity in vitro, including catecholamine levels as
dopamine, adrenaline, noradrenaline, oxidative stress and the mutagenicity effect from
different stem, flower and leaf extracts in the chromosomes of nicotine-treated rats.
Each VC extract was prepared from the dry heated and water-boiled system before
freeze drying. Antioxidant activity with total antioxidant capacity (TAC)and active
compounds such as total phenolics, total tannin, catechin, flavonoid, isoflavone, nitrite,
nitrate, caffeine and nicotine, as well as radial scavenging activity (nitric oxide; NO,
superoxide; 0,*, and hydroxyl; OH®) were evaluated. Moreover, the levels of
catecholamines (dopamine, adrenaline and noradrenaline), plasma TAC and
malondialdehyde (MDA) were evaluated after 20 days of co-treatment with different
extracts in nicotine-treated rats. In addition, the mutagenicity effect in chromosomes
was analyzed.

The results of this study found that the leaf extract had higher TAC and total
phenolics when compared to flower and stem extracts, but the flower extract presented
higher total tannin content than leaf and stem extracts. Leaf extract had the highest



catechin content when compared to stem and flower extracts, as in isoflavone and
flavonone. Furthermore, its nitrate and nitrite levels was higher than that in stem extract,
as well as it having a higher nicotine level when compared to flower extract. The results
of scavenging activity showed that it was higher on NO and O,° in stem extract than in
leaf and flower extracts, whereas, flower extract had the highest activity on scavenging
OH® radicals. Results found that the dopamine level significantly increased and
noradrenaline and adrenaline levels decreased when compared to a control group after
20 days of nicotine treatment in a rat model. After bupropiondrug treatment, the
dopamine level was decreased while noradrenaline and adrenaline level increased. The
dopamine level increased significantly among the extract-treated rat group, and when
compared to leaf and stem extracts, there were with no changes in noradrenaline and
adrenaline levels from treatment with flower extract. Leaf extract presented the highest
increase in levels of noradrenaline and adrenaline when compared to flower and stem
extracts. From the plasma TAC and MDA results showed that the levels of TAC
decreased and MDA increased in nicotine-treated group when compared to the non-
nicotine treated rat group, and both levels were reversed when bupropion was used.
Leaf extract increased the TAC and reduced the MDA level among the extract-treated
rat group when compared to flower and stem extract. Furthermore, no toxicity in
chromosomes was found after direct administration of all extracts.

The in vitro results and rat model suggested that all extracts of VC present various
antioxidant activity, active compounds and radical scavenging activity, especially in leaf
extract, when compared to stem and flower extracts. Including, involving on the
catecholamine neurotransmitters and oxidative stress statusin nicotine-treated rats

without direct toxicity in chromosomes.



