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ABSTRACT

An unidentified Stemona sp. was collected from Mae Moh District, Lampang,
Thailand. The root extract of this species shows pharmaceutical activities. The alkaloids,
1',2'-didehydrostemofoline and stemofoline compounds, have the inhibitory activity
against acetylcholinesterase, thus, indicating their being a potential therapeutic agent in
the treatment of the initial symptoms of Alzheimer's disease. Moreover, stemofoline was

able to significantly increase the sensitivity of the anticancer drugs to drug resistant



cancer cells. Therefore, plant tissue culture technique has been used as a possible raw
material production method for Stemona alkaloids. For multiple shoot induction
benzyladenine (BA) was found to be more effective than thidiazuron (TDZ). MS medium
supplemented with 3 mg/L BA for 8 weeks gave 100 percentage shoot induction with 4.4
shoots per explant. For root induction, half-MS medium supplemented with 2 mg/L
indolebutyric acid (IBA) was the best selection as it could provide 80 percentage of root
induction and produce an average of 20.6 roots per explant after being transferred to the

medium for 8 weeks.

The effects of elicitors and precursors on Stemona alkaloids production were
investigated to determine the highest potentially. It was found that all the elicitors
(methyl jasmonate, salicylic acid, chitosan and yeast extract) and precursors (sodium
acetate and sucrose) under experiment could enhance the alkaloids production beyond the
control’s level. Treatment with chitosan elicitor at the concentration of 25 mg/L for 1
week resulted in the highest production of Stemona alkaloids. It was found that 1', 2'-
didehydrostemofoline and stemofoline productions were 3.05 fold and 4.34 fold higher
than these from the control, respectively. For precursor treatment, sodium acetate could
induce 1',2’-didehydrostemofoline and stemofoline contents up to 2.35 fold and 2.04 fold
of these from the control, respectively. The combination of chitosan and sodium acetate

yielded less effective result than feeding individual elicitor or precursor in isolation.

The relationship between Stemona alkaloids production and protein profiling was

investigated. The total proteins extraction of Stemona roots were performed for



Vi

comparison with the control and chitosan treatments. It was found that 15 out of 150
protein spots exhibited different expression between control and chitosan. The identified
15 protein spots were subjected to amino acid sequencing and two proteins appeared
interesting for examining Stemona alkaloids biosynthesis. After treated with chitosan,
glutathione S-transferase became down-regulated while heat shock protein up-regulated in
relation to the control treatment. These proteins may play roles in alkaloids biosynthesis
via plant defense metabolism from the presumptions that chitosan might weaken the
detoxifying function of glutathione S-transferase, then, heat shock protein is probably
produced to signal for tissue protection mechanism. Thus, Stemona alkaloids may be

responsive to this stress.
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