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Effects of light intensity on secondary metabolite camptothecin production in

leaves of Camptotheca acuminata seedlings

WANG Yang » DAI Shao-Jun”, YAN Xiu~Feng "7 (College of Life Sciences. Northeast Forestry University, Harbin 150040,
China). Acta Ecologica Sinica,2004,24(6):1118~1122.

Abstract : Alkaloids represent one of the largest groups of natural products. In general, alkaloids serve as defense chemicals
against herbivores and to a lesser degree against bacteria, fungi, and viruses or provide a means of interaction with other
plants. Camptothecin (CPT) is a monoterpenoid indole alkaloid originally isolated from Camptotheca acuminata. a deciduous
tree, and native to south China, that has gained great attention for its significant antitumor activities in experimental studies.
CPT is present in all organs of C. acuminata, but the contents are usually very low. To enhance CPT yield in plants, some
studies on the relationship between CPT production, accumulation and environmental conditions have been preformed. In the
present work, under controlled conditions, we observed the effects of light intensity on CPT production in leaves of C.
acuminata seedlings.

Seedlings were grown from seeds in a greenhouse and transported to pots (diameter 15 em, depth 15 cm). The ventilating
windows had been opened to get a similar air temperature and humidity to outdoors in the greenhouse since July 8. On July 15,
when the fourth real leaves came out, shading-controlled experiments were conducted with shade-cloth to achieve five different
irradiances of 100% ., 80%, 60%, 40%, and 20% of full sunlight, respectively. 5 Seedlings were harvested every 15 days from
July 30 to October 2 and sampled 5 times. All leaves collected from each seedling were grouped for one sample and the 5
different seedlings harvested at the same time were looked as 5 repetitions.

In full sunlight, leaf biomass gradually increased, and decreased at the end of season of October 2. When the light
intensity reduced, the increase of leaf biomass slowed down, but when the irradiance lowered than 40% of full sunlight, leaf

biomass tended to decrease after 45 days of treatment.
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In full sunlight, CPT content in leaves of C. acuminata seedlings increased during the whole seedling development, and
more increment was observed at the end of the growing season, so did in 80% and 60% of full sunlight. When irradiance was
40% of full sunlight, there was little increment of CPT content between the last two samples. On the contrary, under
irradiance of 20% of full sunlight, CPT content decreased after 75 days of treatment (Fig. 3 and Fig. 4). Treatment with
shading promoted the accumulation of CPT in the leaves of C. acuminata seedlings, however long-term treatment (such as 75
d) with heave shading (irradiance lower to 40% of full sunlight or less) prevented alkaloids content from increasing.

The product of CPT content and leaf biomass results in CPT yield in leaves of C. acuminata seedlings. In 100% and 80%
of full sunlight, CPT yields increased during seedling development. In 60% of full sunlight, CPT yield increased in the first 60
days under treatment, but then decreased in the samples treated for 75 days. In 40% and 20% of full sunlight, CPT yield
increased in the first 30 days of treatment, and decreased after 60 days of treatment (Fig. 5). Under shading treatment, light
shading (irradiance of 60% of full sunlight or higher) boosted CPT yield, but with the heavier shading, CPT yield declined
during the period of the treatment (Fig. 6).

The enhancement of CPT accumulation in C. acuminata seedlings under shading treatment suggests a kind of defensive
mechanism. Shading treatment could be selected as a method to enhance CPT content and yield in leaves of C. acuminata
seedlings.
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