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It has been known that cigarette dependence causes many severe diseases, considering a
_ major public health problem in the world including in Thailand. The dependency is due to a
Jong term exposu}e to nicotine in the cigarette. The nicotine dependence results in undesirable
withdrawal symptoms when a smoker wants to stop smoking. Vernonia cineria Less. is a Thai
traditional plant which is used for treatment many diseases including smoking cessation.
Aldlbugh efficacy in treatment of nicotine dependence is acceptable, mechanism of action of
Vernonia cineria in this aspect is unclear. Therefore, this research aims to study the effects of
Vernonia cinerea Less. extract on nicotine dependence in animal. Mice were induced to be
addicted to nicotine and then received various concentrations of Vernonia cinerea extract in
order to observe abstinence signs, including rearing, body lifting, abdominal constrictions, nose
scratching, ear scratching, dog shaking, body shaking and body scratching, and anxiety using
locomotor activity test and the elevated plus maze compared with mice administered
mecamylamine and saline. There was no significant difference in abstinence signs between each
group after 1 day of nicotine withdrawal. Dog shaking and body scratching were significantly
decreased in mice received mecamylamine for 7 days. Decrease in dog shaking was also found
in nicotine withdrawal group. Mice received the extract exhibited trend of reduction in rearing
without any significant differences compared with control and nicotine withdraWal groups. The
extract produced a trend of 'reduced locomotor activity without any significances compared with
mecamylamine and saline. In the elevated plus maze study, administration of 125 mg/kg of the
extract after 1 day of nicotine withdrawal exhibited significantly less opened arm entry
compared with administration of normal saline. The results indicate that reduction in nicotine
abstinence symptoms is related to decrease in locomotor activity and depressant effect of the
extracts might be involved with these observations.

After behavioral test cessation, mouse brains were used for studies of nicotinic and
muscarinic receptors which had been found to be involved with nicotine dependence. Binding of
Vernonia cineria extracts in mouse brains was determined using displacement assay of binding
of [3H]nicotine and [3H]scopolamine to nicotinic and muscarinic receptors, respectively.
Vernonia cineria extracts bound to nicotinic and muscarinic receptors (IC,, of binding
displacement of [*Hnicotine and [SH]scopolamine to nicotinic and muscarinic receptors = 3.48
and 3.49 pg/ml, respectively). Levels of nicotinic (o,) and muscarinic (M5) receptors were
studied in brains of mice using immunoblotting. The results showed that the levels of o,
nicotinic receptors and M5 muscarinic receptors in a brain were increased in the nicotine
dependent mice compared with a control group. In the withdrawal mice, the Vernonia cinerea

Less. extracts trended to decrease the expressions of both o, nicotinic receptors and M5
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muscarinic receptors in the brain in a dose-dependent response, comparing to the withdrawal
group injected with normal saline. This study was the first to demonstrate that the Vernonia
cinerea Less. extracts has an effect on o, nicotinic receptors and M5 muscarinic receptors in the
‘b};ain of the nicotine addicted animal. Vernonia cineria extracts may relieve nicotine withdrawal
symptoms by partly binding to o, nicotinic and M5 muscarinic receptors. ‘ ;

According to Afolklore use of Vernonia cinerea in treatments of various immunological
diseases such as inflammation, infection, liver disease and asthma. Therefore, the effects of
Vernonia cinerea extracts on the mouse immune system were investigated. Vernonia cinerea
extracts were examined on the production of four cytokines (IFN-vy, IL-2, IL-4 and IL-10)
and the proliferative response of mouse splenic lymphocytes. Result showed that Vernonia
cinerea extracts inhibited release of IFN-y and IL-2 in dose~dependent manner, and increased
secretion of IL-10 with trend of decrease when using higher concentrations of the extracts.
Moreover, the extract decreased superoxide production by mouse macrophageé, but increased
production by human THP-1 cells without significant effects on acid phosphatase activity.
These results suggest th%t Vernonia cinerea may induce species—specific phagocytic responses
that may partially contﬁbute to anti-inflammatory activity. The results from examination of
mouse splenocyte proliferation in response to phytohemagglutinin (PHA) and concanavalin A
(con A) as T cell mitogens, and lipopolysaccharide (LPS) and pokeweed mitogen (PWM)
demonstrated that the extracts exerted a dual effect on T cell proliferation through the same
mechanism as con A, but did not show a significant difference in the presence of PHA. The
extracts inhibited B cell proliferation through a T cell independent pathway shared with LPS,
but stimulated B cell proliferation through a T cell dependent mechanism shared with PWM.
Our results confirmed the traditional applications of Vernonia cinerea on anti-inflammatory and
immunomodulatory activity. Our results suggested a potential therapeutic application of this
plant in the treatment of diseases associated with cytokine production and inflammation.

For determination of chemical constituent, which has effects on reduction of nicotine
abstinence symptoms, in Vernonia cinerea extracts, a new HPLC method was developed for
quantification of a nominated substance. Luteolin was selected for the HPLC analysis because it

is a common flavonoids found in medicinal herbs. The HPLC system composed of Mithysil C-

18 column (250 mm X 4.6 r;lm, particle size 5 pm) using acetonitrile-phosphate buffer pH
3.5 as the mobile phase at a flow rate of 1.0 ml/min. Quantification in the HPLC was achieved
with detection at 254 nm. Validation of accuracy of the HPLC method was performed using the
range of 6.25-100 pg/ml for standard luteolin solution, with mean recovery of 99.19 +
2.31. The LOD of the HPLC method was 0.78 pg/ml and the LOQ was 2.37 pg/ml
Luteolin was identified and quantified in plasma of mice from control, nicotine withdrawal and

N
Vernonia cinerea-received group. No luteolin was identified either control or nicotine
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withdrawal group, whereas luteolin in the concentrations of 0.79 = 0.95, 3.62 T 0.41 and

6.56 = 1.25 mg/ml were found in the plasma of mice received 125, 250 and 500 mg/kg of
‘Vernonia cinerea extracts, respectively. The results demonstrate that luteolin is a flavonoid
component found in Vernonia cinerea extracts and levels of luteolin in mice plasma depend on
- conce}ltration of obtained Vernonia cinerea extracts.
Several studies exhibit diminishing effects of luteolin in cytokine-induced inflammation
_and effects of luteolin in nicotinic and muscarinic receptor activation. Results from the research
suggest that luteolin in Vernonia cinerea extracts may involve with reduction in nicotine
withdrawal symptoms. Nicotinic and muscarinic activities and cytokine reducing effect of
luteolin are considered to be possible mechanisms. Further studies in effects of luteolin on
nicotine dependence would be an interesting issue in order to find out potential of luteolin for

development of drug used for nicotine addiction in the future.





