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Effects of low light intensity on changes of soluble sugars alkaloids and

phytohormones in Catharanthus roseus seedlings
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Abstract The variations of soluble sugars alkaloids and phytohormones contents in leaves of Catharanthus roseus seedling
subjected to low light intensity LL and normal light NL condition were investigated in this paper. The purpose was to
elucidate the effects of LL on soluble sugars alkaloids and phytohormones of C. roseus and the possible roles of these
physiological metabolisms played during acclimation to LL. Leafstalk and node length were significantly increased upon LL
exposure while the lower energy percent were allocated to sexual reproduction. In the first week the concentrations of
fructose Fru  glucose Gle and sucrose Suc significantly deceased under LL from 0.62 +0.01 1.86 £0.12
0.24 +0.01 mg/g FW to 0.38 £0.02 0.60 +0. 03 0.17 £0.02 mg/g FW respectively. This may be

related to decreased level of assimilation of leaves under LL. The accumulation of vindoline VIN and catharanthine
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CAT contents in leaves elevated after LL exposure up to threefold compared to control at the end of treatment. At the
same time however the content of the anticancer compound vinblastine VLB generated by its precursors VIN and CAT
decreased to 50% of the control. In the first two weeks the contents of abscisic acid ABA  gibberelline GA3 and
indole-3-acetic acid TAA in C. roseus leaves were enhanced. This result may be related to the rapid increasing of plant
nodes and leafstalk length. In conclusion these results indicate that the acclimations of plants to LL were positively
regulated by physiological metabolisms. This may have important implications for the production of the anticancer drug VLB

in plantations and greenhouses at an industrial scale.
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11 Catharanthus roseus 4421
Sigma USA HPLC HPLC =75:25 1.5
ml/min YMC-Pack Polyamine II 250 x4.6mml. D. Waters USA
abscisic acid ABA gibberelline GA3 indole-3-acetic acid
IAA 3 HPLC " 0.5g 80% 1mmol/L BHT
C18 Waters USA HPLC ABA GA3  [AA
3
vindoline VIN catharanthine CAT vinblastine VLB
HPLC 2 3 Sigma USA
HPLC Diamonsil TMC18 ODS  ®4. 6mm x 250mm @ : =990:10
pH=7.3 @ D: @ =64:36 1. 5mL/min 220 nm
1.2.3
SPSS 15.0
2.1
P <0.05 1.222e¢m £0.025 em 4.166cm =0. 075
cm P <0.05

1

P <0.05

Table 1 Morphological characteristics of Catharanthus roseus seedlings under different light conditions

Morphological characteristics

Different light conditions

LL

NL

cm  Leafstalk length

c¢cm  Internode length

Bud quantity

Flower quantity

cm  Discus diameter

1.222 £0.025 a
4.166 +0.075 a
1.200 +0.836 b
0.600 +0.547 b
2.972 +0.061 b

0.872 +0.055 b
3.310 £0.130 b
4.150 £1.224 a
5.600 £1.140 a
4.510 £0.096 a

2.2
3
+0.12 0.24 £0.01
P < 0.01
2.3
VIN
VLB 3
P <0.01

P <0.05

mg/g FW

CAT

3.65 +0.08

0.38 £0.02

The values sharing the same letter are not significant P <0. 05

0.60 +£0.03

VLB
VIN  CAT
VIN

2.00 £0.15 mg/gDW

CAT
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Table 2 Changes of VIN CAT and VLB contents of Catharanthus roseus leaves under control and low light

Alkaloids

Treatment Time week

Contents of alkaloids

LL NL
VIN mg ¢~! DW 0 3.65 +0.08a 3.64 +0.19a
1 5.28 +0.05a 2.97 £0.07b
2 5.41 £0.08a 2.45 +0.17b
3 7.89 +£0.03a 2.78 +0.16b
CAT mg g~' DW 0 2.00 +0. 15a 2.30 £0.28a
1 3.50 +0.11a 1.40 £0.04b
2 3.17 £0.09a 1.56 £0.16b
3 5.69 +£0.04a 1.92 +0.25b
VLB pgg~' DW 0 17.60 +0.85a 16.87 +0.59a
1 15.99 +0.21b 40.52 +1.04a
2 10.80 +0.57b 44.24 £0.37a
3 35.21 £0.65b 66.66 +0.93a
P <0.01  The values sharing the same letter are not significant P <0. 01
2.4 3
IAA  GA3 ABA
ABA GA3  JAA
2 3
GA3/ABA  TAA/ABA 2
2 ABA GA3 TAA 3
GA3  TAA ABA
3
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