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ABSTRACT

Plectranthus forskohlii (Willd). Briq. (Syn: Coleus forskohlii) 4
medicinal plant in India. It has been used in traditional Ayurv

activities, analytical methods and biotechnological app
included in view of the many recent findings of importa
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1. INTRODUCTION

Plectranthus forskq, yn. C. forskohlii) that belongs to the family

s, Pashanbedi (Sanskrit), Patharchur (Hindi),

Its tuberous root rich source of forskolin (Coleonol) used as a potential
drug for hyp Wronchitis, asthma, respiratory disorders, painful urination,
insomnia a i moh et al, 1982).

lin also indicate it may have therapeutic benefit in angina and

iopia, Tropical East Africa and Brazil.

7 the plant is found on dry, barren hills at an altitude of about 2400 m with
moderate wdinfall of 400-500 mm and a mean annual temperature of 18-27 °C. The crop is
being commercially grown in large area in Madhya Pradesh, Maharashtra, Kerala, Karnataka
and Tamil Nadu.
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2. Taxonomic status

P. forskohlii is a member of mint family, Lamiaceae. It is indigenous to india and is
recorded in Ayurvedic “Materia Medica” under the Sanskrit name “Makandi” and “Mayani”
(Shah 1996). Taxonomic position of P. forskohlii (C.forskohlii) is as follows

Kingdom: Plantae

Class: Dicotyledones

Subclass: Gamopetalae

Series: Bicarpellatae

Order: Lamiales

Family: Lamiaceae

Genus: Plectranthus

Species: forskohlii. (Syn: C.forskohlii)

3. Botanical description

aromatic in
caves are 7.5 to
12.5 cm in length and 3 to Scm in width, usual ed into petioles.
Inflorescence is raceme, 15-30 cm in length; flowe, , > cm in size, usually
perfect and calyx hairy inside. Upper lip of calyx is The blue or lilac corolla is
bi labiate. Lower lobes are elongated and concave at they Jnclose the essential organs.
The ovary is four parted and stigma is two lg@bed and
insects (Bailey ef al, 1942) The roots are tult
within and strongly aromatic. P. forskoh
fasciculated tuberous roots. The lea

P. forskohlii is a perennial plant that grows to abou

1brous, brown in colour, orange-red
y species of the genus to have
quite different odours. However, the
being erect, procumbent or decumbent;

used in differe iegpfor various ailments. In Egypt and Africa, the leaf is used as an
pogflic and diuretic. In Brazﬂ it is used asa stomach aid and in treating

(Ammon and Muller, 1985). The roots are also used in treatment of worms and to
alleviate burning in festering boils. When mixed with mustard oil, the root extract is applied
to treat eczema and skin infections. The plant is also used for veterinary purposes (De Souza
and Shah, 1988). Forskolin is also used in the preparation of medicines preventing hair
greying and restoring grey hair to its normal color. Though grouped as a medicinal plant, it
also contains essential oil in tubers, which has very attractive and delicate odour with spicy
note (Misra et al., 1994). Essential oil has potential uses in food flavoring industry and can be
used as an antimicrobial agent (Chowdhary and Sharma, 1998).
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5. Phytochemical properties of P. forskohlii

The tuberous root extracts of P. forskohlii contain minor diterpenoids viz.,
deactylforskolin, 9-deoxyforskolin, 1,9-deoxyforskolin, 1,9-dideoxy-7-deacetylforskolin in
addition to forskolin (7-acetoxy-8,13-epoxy-1,6,9-trihydroxylabd-14-en-11-one) (Ammon and
Kemper, 1982; De Souza and Shah, 1988).

Forskolin was discovered in the year 1974 and was initially referred to as Coleonol.
After the identification of other coleonols and diterpenoids the name was later changed to
forskolin (Saksena et al, 1985). Shah et al. (1980) reported that forskolin occurred
exclusively in P. forskohlii and could not be detected in other Plectranthus spegs

sitosterol and the compounds viz., alpha-amyrin
forskohlii for the first time. Two new diterpenoidS§@erskolin I §lalpha, 6-beta-diacetoxy-7-
beta, 9-alpha-dihydroxy-8,13-epoxylabd-14-en-11-0 alpha, 9-alpha-dihydroxy-6-

beta, 7-beta-diacetoxy-8,13-epoxylabd-14-§ lated from P. forskohlii plants
collected in Yunnan Province (Shen and Xu'

Recently, two more new labdane ditery) 1des, forskoditerpenoside A, B were
also isolated from the ethanol ext e plant (Shan et al , 2007). ThlS was the first
report about the occurrence o

these compounds showed rgfaX & g isolated guinea pig tracheal spirals in vitro.
Later, three new minor acne glycosides, forskoditerpenoside C, D and E and a
novel labdane diterpep A from the ethanol extract of the whole plant of P.
.,2008). Forskoditerpenoside C, D and E showed relaxative
heal spirals in vitro and an unusual 8,13-epoxy-labd-14-en-

extracted from the root tuber of P. forskohlii. The tubers are harvested at
aofisture level on wet basis and stored at less than 12% moisture after drying. Sun

forskolin. Tubers mechanically dried at 40°C with tuber slice thickness of 0.5 cm and packed
in poly ethylene lined gunny bag retained the highest amount of forskolin (Rajangam,2005).
Different chromatographic methods are employed for quantification of forskolin and gas-
liquid chromatography (GLC) method is the first developed method (Inamdar et al.,1980).
Later, thin layer and high performance liquid chromatographic (HPLC) methods are
employed. HPLC method is found to be more rapid and less sensitive than GLC and used to
monitor variation in forskolin Content in different germplasm (Inamdar et al.,1984). A



International Letters of Natural Sciences Vol. 28

monoclonal antibody specific for forskolin has been developed for affinity isolation of
forskolin and it has been used for extremely sensitive quantification of forskolin in plant
tissues at different stages of development (Yanagihara et al.,1996). Nuclear magnetic
resonance data and gas chromatography-mass spectral method are also used for forskolin
quantification (Demetzos et al., 2002). Reversed-phase liquid chromatography with a photo
diode array detector at 210 nm is successful in the qualitative and quantitative evaluation of
forskolin in plant material and in market products claiming to contain forskolin (Schanebera
and Khan, 2003). A simple, safe, rapid and economical reverse phase high performance liquid
chromatography (RP-HPLC) method using activated charcoal as an adsorbent in cadaan is
developed for the isolation of high-purity forskolin (Saleem et al.,2006). Wu
reported that HPLC-ELSD finger print method can be used in quality control g

7. Anti-Obesity

Henderson et al. (2005) suggested that C. forskohlii does not
loss but may help mitigate weight gain in over weight females
significant side effects. The anti-obesity effects of C. f
ovariectomized rats (Han et al., 2005) and the administrati
body weight, food intake and fat accumulation in those that C. forskohlii may
be useful in the treatment of obesity.

8. Heart disorder and Hypertension

In, Modern medicine, through phg es it was established that
Forskolin has a positive inotropic action on e tissue via increased cAMP levels. Which
lowered normal or elevated blood pressure if v mal species through a vasodilatory

forskolin’s Cyclic A i Mity, which results is relaxation of the arteries, and
increased force of ; cart muscle. A preliminary trial found that Coleus

7 indicating that it may be beneficial in cerebral vascular
post-stroke recovery. The platelet aggregation-inhibiting
its value in cardiovascular disorders.

Aqueous humour in the eye and its absorption in or drainage out of the eye.
as the pressure builds up, the blood vessels nourishing the optic nerve are
constricted, resulting in irreversible damage to the nerve and impaired vision culminating in
blindness, if left untreated. Several animal and human studies have demonstrated the ability of
forskolin to lower IOP, possibly via cAMP activation and a reduction in aqueous flow.

The effect of forskolin on aqueous humour dynamics and intraocular pressure was first
described by Capriole and Sears. The topical application of forskolin lowered the intraocular
pressure in rabbits, monkeys and healthy human volunteers and it was associated with a
reduction in aqueous inflow and no change in outflow facility indicating the potential of
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forskolin as a therapeutic agent in the treatment of glaucoma. However, Lee et al, reported
that forskolin had no lasting effect on intraocular pressure in monkeys with glaucoma. It also
showed no effect on humans in reducing aqueous flow when apply topically to the eye
(Brubaker et al, 1987).

10. Asthma

Asthma and other allergic conditions are characterized by decreased cAMP level in
bronchial smooth muscle, as well as high levels of PAE. In response to allergenic stimuli,

Forskolin’s activation of cAMP inhibits human basophil and mast cell
resulting in subsequent bronchodilation.
Forskolin was studied as bronchodilator for its potential use in the

study involving human revealed that inhaled forskolin powder pable of
causing brochodilation in asthma patients (Bauer et al, 1

metastases. Many metastasizing tumour cel
in vivo. Upon the aggregation, platelets refgase ces that promote tumour growth.
Researchers have demonstrated forskolin’s \@ility 40 block platelet aggregation via its

the lungs by 70 percent (Agarwal et al, 1983).

Forskolin
augmenting th

aggregation through adenylatecyclase stimulation,

nay be enhanced by cerebral vasodilation and it was observed in
as not potentiated by adenosine (Wysham et a/, 1986). The use of

psoriasis by normalizing the cAMP/cGMP ratio. Like asthma, psoriasis is characterized by
decreased levels of cAMP in the skin in relation to another regulating substance, cyclic
guanosine monophosphate (cGMP)., Ammon ef a/ reported an improvement in symptoms of
psoriasis patients supplemented with forskolin. The ability of forskolin to regulate cAMP
levels in skin cells has been shown to have therapeutic benefit for the sufferers of psoriasis
(Ammon and Muller, 1985).
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14. Depression

Depression is believed to be associated with an imbalance of neurotransmitters in the
brain, serotonin and dopamine primarily. Where there is a shortage of serotonin, the
supplements 5-HTP or tryptophan or the SSRI drugs like Prozac or Zoloft may be beneficial.
If the catecholamine neurotransmitters (epinephrine, norephinephrine) are deficient the amino
acids L-Phenylalanine or L-Tyrosine, or monoamine oxidase inhibitors like Gerovital (GH3)
or Deprenyl may be helpful. Recent research has also been evaluating drugs that increase
cAMP as a means of elevating the catecholamines. Since forskolin elevates cAMP, it may
improve neurotransmitter function and thereby relieve depression. Clinical trials
to treat depression have not been done.

15. Increasing Lean Body Mass

The health promoting value of increasing lean body mass ca
due to the known benefits derived from the use of forskolin drugs
lean body mass and stamina. The abdominal fatty tissue is

forskolin may increase the circulation of anabolic ho eir utilization
which would theoretically lead to increased lean body
Studies have shown that selective inhibitors o
of enzymes inactivating cyclic AMP) and for potent activator of the
hypothalamo-pituitary-adrenal (HPA) axis when gi tra peritoneally to rodents.
The content of cyclic AMP in hypothalamig ti i gl response to forskolin. At the
same time CRH (corticotropin or ACTH asi
hormones were synthesized. The selective i
with forskolin increasing steroidogepesis.

16. CONCLUSION

and in pharmaceutical industry on one side, and at the same time the
saved from indiscriminate exploitation. The selection of suitable
ay also help to increase the produce of P. forskohlii in future. To argument
bout P. forskohlii for future research this review paper information provides a
owledge and information about P. forskohlii.
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