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ABSTRACT

Coleus forskholii is a perennial plant with high medicinal value, made up
of an active component called forskohlin extracted from roots. It shows
anti cancer properties, promotes weight and fat l0ss, increases lean body
mass, reduces allergies, asthma (anti-histamine effect), lowersblood pres-
sure, stomach and menstrual cramps. Forskholin functions as a platelet
aggregation inhibitor, relaxes vascular smooth muscle, decreasesintraocu-
lar pressure due to glaucoma, and has an anti-allergy™™ potential since it
inhibits IgE- mediated release of histamine and peptide leukotriene from
human basophils and mast cells. Coleus forskholii is a very serious soil-
borne disease caused by L asiodipl odiatheobromae. It istraditionally propa-
gated by means of vegetable cuttings but it is time consuming and pro-
vides alimited number of propagules. Invitro propagation methods offer
powerful tools for plant germplasm, conservation and multiplication. An
attempt has been made to obtain invitro plants modified by mutation such
that they are resistant to a high concentration of toxin produced by the
fungus. © 2011 Trade ScienceInc. - INDIA
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INTRODUCTION

Thisisaperennia herb with fleshy, fibrousroots
that growswild in thewarm subtropical temperate ar-
easinIndia, Burmaand Thailand. It isoneof the 150
coleus species, which are commonly cultivated asor-
namental plants, because of their colorful foliage. The
rootsof C. forskohlii, unlike other coleus species, are
used for health purpose. Coleusforskholii isanim-
portant ayurvedic herb that has been apart of Indian
medicinefor centuries. Itscommon nameismakhandi.
Inthe 1970sresearchersisolated achemically active
ingredient inthe herb and called it forskholin®. The

specieswas discovered to have pharmacol ogical ac-
tivitiesof lowering blood pressureand producing posi-
tiveinotropic activity. Forecasts of the requirementsof
forskalinfor drug devel opment indicated theneed for a
sugtained supply of root materiad in quantitiesthat would
threatenthesurviva of thespeciesin nature. Forskholin
is aditerpene® from the roots of Coleus forskholii.
Thefocusof the devel opment studieswastheincreased
yield of root tubersand forskolin. Asaconsequence of
thisdevelopment, C. forskohlii is now being cultivated
asasourceof forskolin.

Thisakaloid hasthe unique property of activating
al hormone-sensitive adenylate cyclase enzymes in bio-
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logica systems. Activation of adenylate cyclaseraises
cyclicAMPlevesinavariety of tissues. CyclicAMPis
an important cell regul ating compound which once
formed it activates many other enzymesinvolvedindi-
versecd lular functions. Under norma stuationscAMP
isformed when astimul atory hormone epinephring”
bindsto receptor site on the cell membrane and stimu-
latestheactivation of adenylatecyclase. Thisenzymeis
incorporated into all cellular membranesand only the
specificity of thereceptor determineswhich hormone
will activateitinaparticular cell. Forskholin bypassthe
need for direct hormonal activation of adenylate cy-
clese.

Asaresult of thisdirect activation of adenylate cy-
clase intracdlular cAMPlevelsrise.

CyclicAMPiscalled the“second messenger” be-
causeit facilitatesthe action of “primary messengers”,
varioushormona and bioactive substancesin thebody.
Based onits pharmacol ogical actions, forskohlin ap-
pearsto bewell indicated in conditions, such as ec-
zema (atopic dermatitis), asthma, psoriasis, cardiovas-
cular disorders, and hypertension, where decreased
intracel lular cAMPleve sisbdieved to beamgjor fac-
tor inthedevel opment of the disease process The physi-
ological and biochemicd effectsof araisedintracdlular
cAMPIlevel aremanifold. Forskholinfunctionsasa
platelet aggregationinhibitor, relaxesvascular smooth
muscle, decreasesintraocular pressuredueto glaucoma,
and hasanti-alergy.

Potential sinceit inhibitsIgE- mediated rel ease of
histamine and peptideleukotriene from human baso-
philsand mast cells. Forskholin hasbeen showntobea
potent inhibitor of cancer metastasisin miceinjected
withmalignant cdlg?.

Forskholin content has been found to vary from
0.071t00.59% of dry tubersand just 1 g of forskholin
costs $85, showing theimportance of thiscrop. A ma-
jor difficulty facedin obtaining forskholinisthat theroots
of the plant arefaced with theroot rot disease which
decreasestheforskholin content. Theroot-rot of Co-
leus forskholii is a very serious soil-borne disease
caused by Las odipl odiatheobromae. Coleusforskholii
istraditionally propagated by means of vegetable cut-
tingsbut it istime consuming and providesalimited
number of propagules?. Invitro propagation methods
offer powerful toolsfor plant germplasm conservetion
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andmultiplication.

An attempt has been madeto obtain invitro plants
modified by mutation such that they areresistanttoa
high concentration of toxin produced by thefungus.

MATERIALSAND METHODS

Plant material

We havetried different explantslikeapical buds,
shoot tips, noda segments, internodes and leaf explants
wereexcised from plantsgrown inthefield. Wefound
that leaf explant wasfound to beappropriateasit was
respondingwell under invitro conditiong® showing mul-
tipleshoating.

Leaf explant asideal for our experimentation only
young leavesweredtilized for further studiesontheef-
fect of growth hormones BA and Kinetin. All explants
weredisinfectedin seriledistilled water and then ster-
ilized by immersingin 0.1% (w/v) HgCl, for 3minutes.
Theleavesweretrimmed into piecesof about 1-2cm
and then inoculated into culture media. Only the peti-
olar portion of theleaf wasused for inoculation and the
leaves were placed with their dorsal side facing the
medium.

Toxin extraction

Thefungus Lasi odiplodia theobromae”® which
secretestherequired toxin wasgrownin Potato Dex-
trose broth for 10 days, after which duration, the fun-
guswasremoved from the broth and thetoxin obtained
by filtering thisbroth.

Culturemedium and conditions

The culture medium used for theexplant selection
was GR-free’® medium supplemented with 0.8% (w/v)
agar, 3% (w/v) sucrose. M Smedid® supplemented with
0.8% (wi/v) agar, 3% (w/v) sucroseand enriched with
varying BA & Kinetin concentration wasused further
on to determine optimum growth regulator levels. The
concentrationstested for BA were1.0,1.5,2.0& 2.5
whilethosefor Kinetinwere 0.5, 1, 2.0, & 2.5 mg/lit.

The pH was adjusted to the range of 5.6 to 5.8
with 1 N NaOH or HCI before molten media were
dispensed into petri plates(Borosil, India) and theme-
diawereautoclaved at 121° C at 15 p.s.i (1.04 kg cm
2) pressurefor 15min. Thecultureswere maintained at
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25+2 °C under a16 hours photoperiod of 50umol m2
stirradiance provided by cool whitefluorescent tubes.

CALLUSINDUCED SHOOT REGENERA-
TION

Callusformation

Various concentrationsof Kinetin (0.5mg/lit—2.0
mg/lit) either doneor incombinationwith 2, 4-D (0.5mg/
lit—2.0mg/lit) were used. Three pieces of leaf segment
wereinoculated in each petriplate. Growth was deter-

mined after 2weeks (SeeAppendix A).
AppendixA
Growth mg/l No of Shoot Callgs
Hormone Buds Induction

BA 0.5 25
1.0 40
15 55
2.0 75
25 90

Kinetin 0.5 40 85

1.0 60 70

2.0 80 55

Kn +2,4-D 0.5 85

1.0 75

2.0 60

Effect of varying concentrations of Kinetin (Kn), 2, 4-D & BA:
Shoot and Callus regeneration from leaf explants.

Shoot differentiation

Callusobtained from 0.5mg/lit Knin 2 weekswas
sub cultured on 0.5, 1, 2 & 2.5 mg/lit Kn. Efficient
shootingwasrecorded fromthecali budsafter 10 days
of inoculation (FigureA). Regenerated shootletswere
rooted spontaneoudy on M Smedium devoid of growth
regulators.

Direct shoot regeneration

Leaf explantswereinoculated on MS mediaen-
richedwith BA (2.5mg/lit) wasshowing effectiveshoot-
ingintermsshoot length and breadth (Figure B). Leaf
explantswereinoculated on M S8 mediacontaining 2.5
mg/l BA and varying concentrations(0— 100 % in steps
of 10%) of the extracted toxin. Based on the results
obtained after 1 week observation, therangewasre-

FigureA : Shoot Regeneration with Calli buds.

FigureC: C-Leaf curlingobservedin 7.5% (v/v) Toxin con-
centration.
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ducedto5— 15 % in steps of 2.5%. Critical toxin con-
centration was noted based on observations after an-
other oneweek.

RESULTSAND DISCUSSION

Leaf segments cultured on M'S medium supple-
mented with Kinetin (0.5 mg/l — 5mg/1) induced callus
formation from the cut ends of theleavesin 2 weeks.
Additionof 2,4-D (0.5 mg/l —2.5mg/1) resulted in the
formation of white cottony masslikecalus. Westudied
the effectsof various concentrations of plant growth
substances on callusinduction and plant regeneration
fromdifferent explant sources. Cdluswasobtained from
al four typesof explant of thefiveinvestigated cultivars
Morphology and quantity of calusvaried withvarying
concentrationsof Kn. Leaf explants produced highly
proliferating light green col ored, compact callusinthe
medium containing 0.5mg/L Kinetin. Whenthesecalli
budswere sub cultured on M S mediacontaining 2 mg/
| Knformation of adventitious shoot budswas noticed
from the surface of the calluswithin two weeksof cul-
ture.

Leaf explants cultured on MS medium supple-
mented with BA (2.5mg/l) showed formation of shoot
budsfrom the cut edges of theleaveswithin oneweek
of culture. Thefreguency of direct shoot regeneration
fromleaf explantswasfound to be extremely high. It
was al so observed that the petiol ar region of the | eaf
showed maximum regenerative capacity!. Leaf ex-
plants supplemented on M S medium contained per-
ished toxin at aconcentration higher than 7.5% (v/v),
therefore this concentration was concluded to be the
critical toxin concentration. Medium combination and
explant sourcehad animportant influenceon calusini-
tiation and plant regeneration. Thisstudy used supple-
mented M Sbasd mediumfor calusinductionand plant-
let regeneration in Coleusforkholii. . Theamount of
forskolinin invitroraised plantsand wild plantswas
estimated and found that they produce comparable
quantity of forskolin. Thisin vitro propagation proto-
col should beuseful for conservation aswell asmass
propagation of thisplant.

Invitro propagation protocol could be useful for
mass propagation of thisplant for usein commercial-
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ization, conservation and for further research likemu-
tagenesis. Invitro plants after being subjected to mu-
tagenesis could be grown on the obtained critical con-
centration of toxin (Las odiplodiatheobromae) toiso-
late germplasm with higher toxin resistance. We can
observecurled cdlusin thetoxin concentration. Mean-
while, thisprotocol offersitself not only asahighly
efficient method for mass clonal propagation of this
speciesbut also for its conservation. By thismethod
we can i sol ate some agronomically or pharmaceuti-
cally improved clones of commercial value can be
achieved™.
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CONCLUSION:

Asitisdifficult to propagate Coleusfor skholii by
traditional and vegetative methods, we have made an
experimental attempt using invitro propagation meth-
odsfor massmultiplication® of the plantlet? asit char-
acterizes certain medicinal propertieslikeanti cancer,
anti emetic symptoms. Mass Propagati on by means of
cdll and tissueculturetechniquesisapowerful tool for
plant germplasm conservation and rapid clonal multi-
plication aswell asfor reforestation and treeimprove-
ment.

Thereforetheneed to raisethisplant isessentia for
conservation of germplasmin order to synthesize bet-
ter cloneswith potentid agricultural and medicina val-
ues. Our laboratory protocol was proved to be suc-
cessful when we haveinduced with aparticul ar toxin
concentration of Las odiplodiatheobromae.
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