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Study on active components of Andrographis paniculata at various growth periods
and differential expression of key enzyme gene

CHEN Juan, GU Wei, DUAN Jin-ao, SU Shu-lan, SHAO Jing, SUN Hong-mei, GENG Chao
Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization, National and Local Collaborative
Engineering Center of Chinese Medicinal Resources Industrialization and Formulae Innovative Medicine, College of Pharmacy,

Nanjing University of Chinese Medicine, Nanjing 210023, China

Abstract: Objective To study the dynamic changes of the active components from Andrographis paniculata at various growth periods
grown in Suixi in Guangdong province, Zhangpu in Fujian province as well as introduced and cultivated in Nanjing and Huaian in
Jiangsu province, and to investigate the expression level of the key enzyme gene at the same time in order to obtain the accumulation trend
of the active contents from A. paniculata and explore a reasonable harvest and its molecular mechanism. Methods The contents of
andrographolide and dehydroandrographolide were analyzed by HPLC. The expression of key enzyme gene, ent-copalyl diphosphate
synthase (CPS) was measured at mRNA level with QRT-PCR. Results The growth periods of 4. paniculata were similar in different
areas. It grew fast at vegetative stage while slowly at reproductive stage. The contents of active ingredients in 4. paniculata from four areas
showed the same change tendency. The content of andrographolide reached the highest level at flowering period. At the same time, the
changes of dehydroandrographolide was flatting out. The expression of CPS reached its maximum at bud to flowering period. There was a
significant positive correlation between the content of andrographolide and the expression of CPS. Conclusion The optimal harvest time
of A. paniculata should be judged on phenological period and the best harvest period is flowering period.
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Fig.1 HPLC chromatogram of reference substances (A) and samples (B)
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Table 1 Primer sequence w1 30.16%. 20.06%. 24.36%-. 19.04%, L3 3.
T pTp— 4 A7 HURE b A 7K 5O N R AE A [R) A K
Vi -
BBATE (R 4), HE AR FIFEERS
CPS-F CACCATCTCCGCCTGTCT e , )
CPS-R ACCACCACTCACGCCACT 33 FLERFEEKM CPS mRNA FIXSHT
SEIGEE R IR, g0 E CPS K AN R 1A =
actin-F TTCACCACTACAGCAGAGCG N i 4 e . e
FE 5 OETE AT P E T, R IR G
tin-R AAGGACCTCA AT N -y
GOACCTCAGGGCATCG BT, ZIRER TR (2.
T2 BREFLEAREKAEYE
Table 2 Biomass of A. paniculata from Nanjing at different growth periods
pce] ¥R /em MR o X T / (g kE ) wKE %
i 30.2+0.2 96+1 541 35.2240.65 72.6240.11
Gl 46.0+0.3 118+1 9+1 59.29+0.84 79.96+0.11
WHAEI 51.5+0.4 129+1 1141 63.08+0.42 72.80+0.08
A 52.610.1 134+1 13+1 65.61+0.44 72.5040.04
i 52.840.2 126+1 13+1 66.3010.03 68.08+0.05
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Table 3 Contents of andrographolide in 4. paniculata from different habitats at different growth periods

FOENEE /%

il -
- HA A Rt AR S
AN 2.510%0.049 3.026+0.013 3.267+0.046 2.889+0.018 2.6384+0.043
L% 2.77040.022 3.137£0.012 3.38140.042 3.054+0.015 2.19040.033
JARIBE 2.471£0.015 2.593+0.013 3.073+0.036 2.745+0.027 2.275+0.031
R R 2.658+0.011 2.753+0.019 3.164+0.007 2.708+£0.027 2.420£0.057
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Table 4 Contents of dehydroandrographolide in 4. paniculata from different habitats at different growth periods

JB AR 2 FEA TG /%

FE —
I35 2 3 IhAE REAEIA R
AT 0.286+0.002  0.2650.002 0.225+0.004 0.192+0.003 0.165+0.004
TLIER 0.303+0.002  0.269+0.003 0.265+0.002 0.206+0.001 0.163+0.003
JTRBR 0.28140.001 0.256+0.002 0.23140.004 0.224+0.002 0.15440.002
A 0.262+0.002  0.222+0.003 0.216+0.003 0.184+0.005 0.163£0.001
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Fig. 2 CPS expression on mRNA at different growth

periods of A. paniculata
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