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Abstract

There is strong evidence that tobacco smoke inhibits both MAO A and MAO B isoforms in the body. However, which components of cigarette smoke are responsible for
MADO inhibition is not clear yet. Our group has identified six previously unidentified candidate MAO inhibitors from the tobacco smoke. The MAO inhibitory effects of
these candidate inhibitors were compared with that of nicotine and TPM (Tobacco Particulate Matter). An SH-SYS5Y cell line was exposed to different regimens of ethanol
(control), nicotine, TPM and the cocktail of candidate inhibitors. A final concentration 0.2 uM nicotine was used and the concentration of each candidate inhibitor was
relative to that originally found in TPM. We found that nicotine did not have any significant MAO inhibitory effect compared to the control. TPM inhibited overall MAO
activity by 39%, while the MAO inhibition by cocktail of candidate inhibitors was 47%. The results suggest that the candidate inhibitors identified by our group are the
major contributors to the total MAO inhibitory activity depicted by cigarette smoke and potentially unlocks the mystery behind the components responsible for MAO
inhibition by cigarette smoke in smokers
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Cell culture and differentiation: Human neuroblastoma cell sub-
line SH-SY5Y was cultured in RPMI 1640 medium with 10% heat
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Exposure to treatment groups: Cultured and differentiated SH-
SYSY cells were exposed to 4 different groups treatment (Ethanol,
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phosphate buffer (50 mM sodium phosphate, 150 mM sodium
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for MAO A and MAO B in different treatment groups using HRP
conjugated Anti-Monoamine oxidase A and Anti-Monoamine
oxidase B respectively primary antibodies respectively.

Discussion

The SH-SYSY cell line is a commonly used neuronal cell, as it exerts several biochemical and functional characteristics of a neuron. Differentiation process
enables SH-SYS5Y cells to reduce proliferation and transform to neuronal phenotype that have morphological and biochemical properties similar to the neurons
in the living brain. We have confirmed differentiation using cell images showing extended neurite in differentiated cells compared to undifferentiated cells and
using western blot showing significant increase in neuronal marker synaptophysin in differentiated cells compared to undifferentiated cells. The results of MAO
assay showed a tendency of decrease in MAO activity in TPM and Compound group from day 1 but only the later was statistically significant. There is
significant decrease in total MAO activity in TPM group (39%) and compound group (47%) when exposed for 3 days. There was decrease in activity in the
TPM and Compound treatment group in day 7 but was no significant decrease in day 5. Since, the maximal inhibition was found with 3 days of exposure after
which the cells started growing on the top of each other, 3 days exposure was selected as optimal time period for further assays. The western blot to determine
protein levels of MAO-A and MAO-B using lysates from cells exposed to different treatment groups however did not show significant differences.

Conclusion

The candidate inhibitors identified by our group significantly decreases the MAO activity to a comparable level as shown by TPM and hence, can be considered
as major components responsible for MAO inhibition by cigarette smoke. Further research is required to completely elucidate the mechanism behind the MAO
inhibition by the candidate MAO inhibitors, which might be helpful in better understanding smoking
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Fig 3. Western blot: MAO-A and MAO-B protein levels in cell lysates collected from
differentiated cells exposed to Ethanol, Nicotine, TPM and compound for 3 days.




