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Effect of Ancymidol on the Production of Forskolin from Cell Cultures of Coleus forskohlii
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The treatment of cell cultures of Coleus forskohlii Briq with 50 yM of ancymidol a inhibitor of
gibberellin biosynthesis enhanced the bioproduction of forskohlin by 150%, using production

medium in six well plate as culture vessel.

Coleus forskohlii, Lamiaceae is a perennial herb with
tuberous roots. The active constituent of the plant was found
to be forskolin, a diterpene. Forskolin has a unique property
of activating almost all hormone-sensitive adenylate cyclase
enzymes in a biological syster'. Forskolin is reported to be
useful in the treatment of congestive heart failure, glaucoma,
asthma and certain type of cancers? The root of the plant is
used as condiment in pickles?®, Forskolin is a chemically com-
plex molecule with no commercially viable method of syn-
thesis. The best alternative for the production of forskolin is
through plant tissue culture. There are several reports on
the production of forskolin from the callus, and cell cultures
ol Coleus forskohlii*®. However, the yields are poor.
Ancymidol, a growth retardant, is known to inhibit the con-
version of geranylgeranyl pyrophosphate GGPP to
gibberllins’. in the present paper we describe the effect of
ancymidol on the production of forskolin in cell cuitures of
C. forskohlii using six-well plate technique. The callus was
induced from the hypocotyl portions of aseptically germi-
nated seeds of C. forskohlii on BS medium supplemented
with sucrose (3%w/v), casein hydrolysate (600mg/t), 2,4-D
(1 mg/), kinetin (0.2 mg/l). Suspension cultures were estab-
lished after 4 mo on the same medium. After 3 passages,
the cell cultures were transterred onto production medium
[B5 medium with Indole-3-Butyric acid (0.4 mg/1), kinetin (0.2
mg/l), sucrose (5% w/v) and with 50% v/v as inoculum®. Cell
cuftures (5 ml) were transferred into each well of pre-steril-

*For correspondence
E-mail: ciddiveeresham@yahoo.co.in

November - December 2002

ized six-weil plate (Corning, USA} separately under laminar
flow. Ancymidol (Sigma Chemical Company, St. Louis, Mo)
(5 uM and 50 uM), was added to the cell cultures in each
well of six-well plates under laminar flow. For each concen-
tration, one six-well plate was used, while running suitable
control and incubated at 25+2° at 120 rpm.

The cell cultures of C. forskohlii, after 7 d of incubation
at 25+2° and 120 rpm with different concentrations of
ancymidol, and control cultures were extracted with three
volumes of dichloromethane (15 ml) and stored in deep
freezer for 24 h. Then, it was allowed to stand at room tem-
perature, and the dichloromethane layer of each culture was
separated, filtered and the process was repeated thrice to
make sure the complete extraction of forskolin takes place.
The extracts were pooled together and evaporated to dry-
ness®. The residue was dissolved in HPLC grade methanol
(1 ml) and subjected for TLC/HPLC analysis.

The TLC of the extracts was done using silica gel G
plate (precoated aluminum backed UV, (E. Merck, Mumbai)
with a solvent system of toluene:ethylacetate (85:15). The
detection of the spots was detected by spraying
ansialdehyde-sulfuric acid reagent followed by heating at
140° for 3 min’°,

The HPLC analysis of the extracts was performed with
a Shimadzu LC-10AT model, by injecting 10 u! of the each
standard solution and the extract with a Hamilton syringe,
using RP C18 column (Tracer Analitica, Nucleosil-100,
25x0.4 cm, 5 ym) with Shimadzu photodiode array (SPD-
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M10A VP Model) detector. The mobile phase (acetonitrile-
water 65:35) adjusted to a pH of 2.5 by adding orthophos-
phoric acid was pumped isocratically at a flow rate of 1 ml/
min, and forskolin was detected by its absorption at 202 nm''.
All data represent the mean values and standard deviation
(from three individual wells of six-well plate the experiment
was repeated thrice). The present investigations were aimed
to enhance the production of forskolin in cell cultures of C.
forskohlii by ancymidol. The extracts derived from the cell
cultures of C. forskohlii and ancymidol treated cultures
showed the presence of forskolin upon co-chromatogarphy
with authentic sample. The extracts gave greenish black
spots with R, value of 0.9 that is same as authentic sample.
HPLC analysis of the extracts had the same UV absorption
maxima as the authentic sample. The peak purity (peak
height and peak area) of the extracts of the cell cultures
was same as that of standard sample. The retention time
(R) of all the extracts of the cell cultures were coincident
with that of authentic sample (5.2 min). The addition of
ancymidol to the cell cultures of C. forskohlii significantly
improved the production of forskolin over the control cul-
tures. The effect of ancymidol on forskolin production showed
dose response relation. The 5 M of ancymidol showed less
effect as compared to that of 50 pM of ancymidol. There
was 1.5 fold increase in forskolin production by supplemen-
tation of ancymidol (5 #M) and 2 fold increase with addition
of 50 M of ancymidol over the control cell cultures repeated
twice (fig. 1). Ancymidol is a compound known to inhibit gib-
berellin biogenesis. This overall improvement in forskolin
content may be due to increased availability of GGPP, as
forskolin is produced through acetate-mevalonate pathway2,
This is the first report on the enhancement of production of
forskolin by ancymidol. However, the other growth retardants
such as chloro choline chloride, 2-chloroethyl phosphoric
acid were ineffective in enhancing the yields of forskolin.
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Fig. 1: Effect of ancymidol on production of forskolin in
cell cultures of C. forskohlii.

The effect of ancumidol on production of forskolin in
cell cultures of C. forskohlii showed dose response re-
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in forskolin production and 2 fold increase with addition
of 50 yM (S)ancymidol over the control (21) cell cultures.
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