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Coleus forskohlii
Coleus Forskohlii is a herb in Ayurveda (/supplements/Ayurveda/),
its component Forskolin is an activator of Adenyl Cyclase: it
'activates' cells and this activation differs depending on the cell.
Can boost Testosterone (/topics/Testosterone/) and induce fat loss
(/search.php?q=fat+loss) (more potent in men), under-researched
given the possibilities.
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Summary (All Essential Benefits/Effects/Facts & Information)

Coleus Forskohlii is an ancient Indian (Ayurvetic) herb that is commonly used currently as a fat burning

(/search.php?q=fat+burning) compound through its main compound 'Forskolin'. Forskolin is commonly

used as a research tool in vitro to activate an enzyme that increases a molecule called cAMP. When

cAMP increases, a wide range of signalling properties can occur because of it. Forskolin's ability to

increase cAMP in vitro is potent and reliable.

The main supplementation use of Forskolin is to increase cAMP in fat cells, which increases the rate of

fat loss (/search.php?q=fat+loss) and can make other fat burners better at fat burning.

However, cAMP can induce a wide variety of effects when increased. It has been shown to increase

Testosterone (/topics/Testosterone/) levels in men, have some anti-cancer effects, some anti-

inflammatory effects, and interacts with muscle tissue as well (although the result of this is not too clear).

In general, increasing cAMP can in part mimic caloric restriction and exercise as cAMP is a signal of

energy deprivation or energy usage.

 Follow this Page (/follow/128/) for updates

Things to Know

Also Known As

Forskolin, Coleonol, 7beta-acetoxy-1alpha,6beta,9alpha-trihydroxy-8,13-epoxy-labd-14-en-11-one

Is a Form of

Fat-Burner (/supplements/Fat-Burner/)

Ayurveda (/supplements/Ayurveda/)

Testosterone Booster (/supplements/Testosterone+Booster/)

Goes Well With

Alpha(2)Adrenoreceptor antagonists like Yohimbine (/supplements/Yohimbine/)/Rauwolscine

(/supplements/Rauwolscine/)

Beta adrenergic agonists like Isoprenaline/Ephedrine (/supplements/Ephedrine/)

Methylxanthines like aminophylline/Caffeine (/supplements/Caffeine/)
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A

B

C

D

Does Not Go Well With

Alpha(2)adrenoreceptor agonism

Caution Notice

Examine.com Medical Disclaimer ()

How to Take (recommended dosage, active amounts, other details)

Coleus forskohlii tends to be dosed at 500mg of a supplement that contains 10% forskolin by weight,

taken in at least two divided doses throughout the day (250mg twice daily). The aerial parts tend to be

used due to a higher forskolin content, but this is not a relevant point if it is standardized to 10%.

It is currently not known if this is the optimal dosage or manner of which to spread the dose.

Human Effect Matrix

 The Human Effect Matrix looks at human studies (excluding animal/petri-dish studies) to tell you what

effect Coleus forskohlii has in your body, and how strong these effects are.

GRADE LEVEL OF EVIDENCE

Robust research conducted with repeated double blind clinical trials

Multiple studies where at least two are double-blind and placebo controlled

Single double blind study or multiple cohort studies

Uncontrolled or observational studies only

LEVEL OF
EVIDENCE

 () EFFECT

CHANGE
 ()

MAGNITUDE
OF EFFECT

SIZE 
 () SCIENTIFIC CONSENSUS COMMENTS

C Blood Pressure 100%
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(/topics/Blood+Pressure/) See 2 studies (/show_rubric_ef f ect.php?

id=128&ef f ect=Blood%20Pressure&selection=all)

No signif icant

influence on

blood pressure

w as noted w ith

coleus

supplementation

C Weight (/topics/Weight/)

Minor

50%

See all 4 studies (/show_rubric_ef f ect.php?

id=128&ef f ect=Weight&selection=all)

Mixed effects

on overall

w eight, may be

more effective

in men rather

than w omen.

Overall, it

requires more

evidence to see

if it has a role in

w eight loss

regimens.

C Asthma (/topics/Asthma/)

Notable

100%

See 2 studies (/show_rubric_ef f ect.php?

id=128&ef f ect=Asthma&selection=all)

Although more

evidence is

required, it

appears to be

more effective

at suppressing

asthmatic

symptoms than

other

nutraceuticals.

Mechanisms

may be related

to beta-

adrenergic...

show

C Intraocular Pressure

(/topics/Intraocular+Pressure/) Minor

100%

See 2 studies (/show_rubric_ef f ect.php?

id=128&ef f ect=Intraocular%20Pressure&selection=all)

Somew hat

effective as

ocular

eyedrops in

reducing ocular

pressure.

C Fatigue (/topics/Fatigue/)

Minor

100%

See study  (/show_rubric_ef f ect.php?

id=128&ef f ect=Fatigue&selection=all)

Less fatigue

reported as a

side-effect, no

comparator or

ability to assess

potency.

C Testosterone

(/topics/Testosterone/) Minor

100%

See study  (/show_rubric_ef f ect.php?

id=128&ef f ect=Testosterone&selection=all)

Increase of

testosterone

observed in

men not overly

potent and is

highly variable.

C Bone Mineral Density 100%
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(/topics/Bone+Mineral+Density/) Notable See study  (/show_rubric_ef f ect.php?

id=128&ef f ect=Bone%20Mineral%20Density &selection=all)

Definitely

requires more

evidence, but a

DXA confirmed

increase in

bone mass in

men over 12

w eeks makes

this notable

(rather than an

increase in

bone mass in

osteoporotic...

show

C Lean Mass

(/topics/Lean+Mass/) Minor

100%

See study  (/show_rubric_ef f ect.php?

id=128&ef f ect=Lean%20Mass&selection=all)

Somew hat

effective (2lbs

over 12 w eeks

relative to

placebo)

although

somew hat

confounded

w ith the

increase in

bone mass, as

lean mass is

inclusive of

bone and

skeletal muscle.

C Fat Mass (/topics/Fat+Mass/)

Minor

100%

See study  (/show_rubric_ef f ect.php?

id=128&ef f ect=Fat%20Mass&selection=all)

Somew hat

effective in

reducing fat

mass in obese

and overw eight

persons.

D HDL-C (/topics/HDL-C/)

Notable

100%

See study  (/show_rubric_ef f ect.php?id=128&ef f ect=HDL-

C&selection=all)

Needs to be

replicated in

larger trials, but

the degree of

increase w as

quite

remarkable.

Disagree? Join the Coleus forskohlii Discussion (/discussion/Coleus+forskohlii/) 

Complete Summary
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1. Source and Composition

1.1. Source

Coleus Forskohlii of the family Lamiaceae (alternate name of Plectranthus barbatus) is an Ayurvetic

(/contribute/supplements/Ayurvetic/) medicine traditionally used for various cardiovascular,

gastrointestinal, and central nervous system ailments.  It also has some implications in lung health and

urinary health.

Other names of coleus include 'falso boldo' (in brazil )

1.2. Composition

The aerial parts of coleus forskohlii (leafs and stem) include:

[1]

[2]

[3]

[4][5][6][7]
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The forskolin series of related compounds (A,G,H,I,J)and isoforskolin  The main forskolin compound

used in research has the technical name 7beta-acetoxy-1alpha,6beta,9alpha-trihydroxy-8,13-epoxy-labd-14-

en-11-one.

The Forskoditerpenoside series (A,C,D,E) of diterpene structures.

(16S)-Coleon E

4beta,7beta,11-enantioeudesmantriol

Rosmarinic Acid (/supplements/Rosmarinic+Acid/) (leaves)

Abietane diterpenoids

Chamaecydin

Scutellarein as 4′-methyl ether 7-O-glucuronide

Luteolin as 7-O-Glucuronide

Apigenin (/supplements/Apigenin/) as 7-O-glucuronide

Acacetin as 7-O-glucuronide

Alpha-cedrene

Oleanolic Acid  and Betulinic acid

Beta-sitosterol

Whereas the root portion contains:

14-deoxycoleon U

Demethylcryptojapnol

Alpha-Amyrin and Alpha-Cedrol

Betulinic acid

Beta-sitosterol

It is typically used for its active component, Forskolin, which is a direct activator of a cellular intermediate

called Adenylate Cyclase.  Also called coleonol, Forskolin is found in varying concentrations in

different plants of Coleus Forskohlii.  It is a yellowish brown powder when supplemented, and has a

pleasing aroma yet bitter taste; when supplementing the whole plant the color is more brown in

appearance.  Forskolin has poor solubility in water but is otherwise quite stable.

1.3. Derivatives of Forskolin

Forskolin itself has poor water solubility, and activates 8 out of 9 isoforms of Adenylate Cyclase. This is

seen as undesirable by some, as increasing cAMP in other organs aside from the target organ can give

rise to unforeseen side-effects.

Derivates of Forskolin have been developed, FD-1 (6-{N-{2-

isothiocyanatoethyl}aminocarbonyl}forskolin) has affinity for type II receptors and also III, V to lesser

degrees. 5,6-dehydroxy-7-deacetyl-7-nicotinoylforskolin (FD-4) appears to have high affinity for type III

receptors and no difference between II and V. Finally, 6-{3-(Dimethylamino)propionyl}14,15-

dihydroforskolin appears to have great affinity for type V over type II, with lesser effects on type III.

This information is relevant as type II are ubiquitous (everywhere), type III are more located to olfactory

tissues, atria and brown fat, and type V is the major isoform of the adult cardiac tissue.  Potencies

of some of these isoforms relative to parent forskolin range from 100-300%.

[4][5][6][7]

[8]

[9][10]

[3]

[10]

[11]

[12]

[4]

[3]

[12]

[12]

[12]

[4]

[4] [4]

[4]

[13]

[13]

[13]

[13]

[13]

[14]

[2]

[2] [15]

[16]

[16]

[17][16]

[16]
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Edit (/edit-section/supplements/Coleus+forskohlii/?section=Pharmacology)

Edit (/edit-section/supplements/Coleus+forskohlii/?section=General+Mechanism+of+Action)

Edit (/edit-section/supplements/Coleus+forskohlii/?section=Neurology)

2. Pharmacology

Coleus Forskohlii is well absorbed in the cat gastrointestinal tract after oral administration  and can

be absorbed in all areas of the intestines and colon (in rats) although the duodenum seems to have

highest uptake.

Forskolin appears to be subject to P-Glycoprotein efflux in the intestines, and coingestion of a P-

glycoprotein inhibitor may increase oral bioavailability.

3. General Mechanism of

Action

3.1. Enzymatic Interaction: Adenylate Cyclase

Forskolin is an adenylate cyclase activator, which increases levels of cyclic adenosine

monophosphate (cAMP) in cells.  It is a highly reliable and effective cAMP increasing agent, and

is routinely used as a research tool to investigate the effects of cAMP increases in a cell.  Out of the 9

isoforms of the AC enzyme

This increase in cAMP does not increase lipolysis per se at low concentrations of 0.1-1uM, but when it

surpasses 10uM it can induce lipolysis on its own.  Low doses are effective in increasing lipolysis

when paired with beta(2)adrenergic agonists though, suggesting the fat burning effects of Forskolin are

dependent on either high dosages or other agents (such as adrenaline secretion from exercise).

The increase is seen 1 minute after incubation in adipocytes, and its ability to increase cAMP is

inhibited by alpha(2)adrenoceptor agonism, and also by insulin secretion.

Adenylate Cyclase is more sensitive to intervention after periods of starvation in the cardiac and muscle

cells, which also accompanies a decrease in AC levels.

3.2. Increasing cAMP

This mechanism of increasing cAMP is similar to exercise in regards to increasing activity of some

enzymes, downstream of mitochondrial biogenesis (also, a non-significant increase in mitochondrial

density at 4uM forskolin).  This cAMP increasing ability by Forskolin also appeared to non-

significantly activate AMPK.

4. Neurology

4.1. Mechanisms

Coleus leaves appear to have acetylcholineaster inhibiting properties with an IC  value of

1.02+/-0.02mg/mL in vitro  which appears to survive simulated gastric digestion  and has been

noted to be relevant following oral ingestion of 600mg/kg in rats.  These effects are thought to be

secondary to Rosmarinic Acid (/supplements/Rosmarinic+Acid/) which has an IC  value of 0.44mg/mL,

and the inhibition appears to be reversible.  Rosmarinic acid has been detected in the brain (20.4-

[18]

[19]

[19]

[20][14]

[8]

[16]

[20]

[20]

[21]

[22]

[23]

[23]

50

[12][3] [12]

[11]

50

[11][3]
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Edit (/edit-section/supplements/Coleus+forskohlii/?section=Interactions+with+Obesity)

Edit (/edit-section/supplements/Coleus+forskohlii/?section=Interactions+with+Skeletal+Muscle)

24.1μM 30-60 minutes after intraperitoneal injection of 1g/kg) following ingestion of coleus leaf tea and

acetylcholinesterase activity has been noted to be decreased by 5.5-10% (60 minute and 30 minutes,

respectively).  Acetylcholineasterase inhibition has also been noted with isolated rosmarinic acid to

the level of 12.8-13.5% following ingestion of 550μmol/kg.

 Coleus forskohlii leaves (not commonly supplemented, as many supplements contain the root) appear to

have acetylcholinesterase inhibiting properties due to the rosmarinic acid content. These effects are

confirmed in vivo

5. Interactions with Obesity

5.1. Human studies

In regards to human in vivo studies, they appear to be promising but limited in numbers and power. One

study in overweight women noted that two doses of 250mg 10% extract reduced weight gain.  There

was not significant weight loss in the experimental group, but there was a significant difference between

the experimental (slight loss) and control (weight gain).  In overweight men, the same dose appears to

cause favorable changes in body composition over a period of 12 weeks.  Testosterone and bone

mass were also increased in the Coleus Forskohlii group. One study that did not investigate weight

changes primarily noted that over a period of 2 months with 500-700mg Coleus Forskohlii there was a

2.38-2.6% reduction in BMI.

There may be notable differences between obese and normal weight humans, as obese persons seem

to have lower activity adenylate cyclase enzymes in fat cells, which is partially corrected upon weight

loss via caloric restriction.  Also, men may have more benefit than women as testosterone can act as

a fat burner/muscle preserving agent, although only one study has been conducted on men so far.

5.2. Metabolic Rate

One study on overweight men consuming 250mg of Coleus Forskohlii twice daily found no significant

effect on increasing the Metabolic Rate (/topics/Metabolic+Rate/).

6. Interactions with

Skeletal Muscle

6.1. Muscle Protein Synthesis

Forskolin is able to increase activity of Adenylate Cyclase in skeletal muscle.  Through increasing

cAMP, it has been speculated that Forskolin can increase muscle protein synthesis by activating PI3K

and Akt, independent of the insulin receptor  and that this reaction is subject to desensitization.

6.2. Muscle contractility

[11]

[11]

[24]

[24]

[25]

[26]

[27]

[25]

[25]

[28]

[29] [30]
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Edit (/edit-section/supplements/Coleus+forskohlii/?section=Interactions+with+Heart+Health)

Edit (/edit-section/supplements/Coleus+forskohlii/?section=Interactions+with+Organs)

Forskolin, in vitro at concentrations of 1uM, has been shown to increase electical-stimulated skeletal

muscle contractility in the mouse diaphragm.  The theorized mechanims of this is increasing cAMP

levels, inducing PKA activity which acts on the ryanodine receptor and increases Ca  efflux from the

sarcoplasmic reticulum. 

Although biological plausibility exists, no studies have been conducted on Coleus Forskohlii and muscle

contraction in vivo.

6.3. Nutrients and Muscle cells

Forskolin has been implicated in vivo in reducing insulin's effects on the mTOR/Akt pathway in skeletal

muscle.  Specifically, Forskolin appeared to reduce insulin's ability to phosphorylate Akt (with no

affect on total Akt) and similar results were seen when looking at 4EBP1, with mTOR and S6K1

unaffected by all treatments.

Forskolin is also able to inhibit myocyte GLUT4 translocation in vitro, and GLUT1 to a lesser degree.

This may also be downstream of cAMP, as it is seen in adipocytes as cAMP is known to adversely

influence GLUT4 translocation via its promoter,  and also in muscle cells.

In regards to fat metabolism, the activation of cAMP/PKA in myocytes seems to improve lipid

metabolism,  and is one of the junction points of exercise and health in muscle cells.  Possibly

through a myokine called Myonectin.

7. Interactions with Heart

Health

7.1. Blood Pressure

The active compound of Coleus Forskohlii, Forskolin, appears to either relax blood vessels and

depress blood pressure or to have no overall effect on blood pressure.

It does not appear to reduce blood pressure via cholinergic or histamine means,  and provides a

sustained reduction in blood pressure at 0.1-1mg/kg bodyweight in anathesized cats; with more

reduction seen in those with higher baseline blood pressures.  Higher dosages do not increase

potency of the blood pressure decrease, but instead prolong the time it can act; a parallel to the effects

of forskolin on intraocular pressure.

This vasorelaxant ability of forskohlii may be synergystic with Prostaglandin E1.

7.2. Cardiac tissue

Forskolin is able to activate Adenylate Cyclase in the myocardium, and exerts a positive ionotropic

effect which may be beneficial to failing hearts.  This has been observed in vivo with cat and rabbit

hearts.

8. Interactions with Organs

[31][32]

2+

[33]

[34]

[34]

[35]

[36][37] [38]

[39] [40][41][42]

[43]

[18]

[18]

[18]

[44]

[45]

[18]
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Edit (/edit-section/supplements/Coleus+forskohlii/?section=Interactions+with+Hormones)

8.1. Eyes and Intraocular pressure

One study noted decreases in Intra-Ocular Pressure (IOP) with forskohlii in man  via its effects as an

adenylate cyclate activator.  That being said, past studies have used a topical method of delivery

(eye drops). Recently, this effect has been seen after oral ingestion of a

Forskohlii/Rutin/Thiamin/Riboflavin combination by about 20% after 40 days of treatment in persons with

Primary Open Angle Glaucoma.

8.2. Liver

Coleus Forskohlii extract at 0.5% of feed intake in rats results in induction of various enzyme systems in

the liver, alongside an increase in liver weight. Dose dependent increases in transcription for Cyp2b10,

Cyp2c29, Cyp3a11, and Gstm2 were noted.  These changes were seen after 1 week, and ceased

upon cessation of Coleus intake. This intake was estimated to be 740mg/kg bodyweight of Coleus

daily; 24mg in total for the rats.  The CYP2C induction is of clinical relevance, as it is the enzyme that

metabolizes warfarin.

Isolated forskolin has weaker induction of CYP3A and Glutathione enzymes, and does not increase liver

weight at 0.05% of the diet.  This induction may be mediated by agonism of the Pregnane X receptor,

which is independent of its activities on Adenylate Cyclase.

9. Interactions with

Hormones

9.1. Testosterone

One intervention in overweight men noted increases in testosterone with 250mg Coleus Forskohlii (10%

Forskolin by weight) over the course of 12 weeks.  Although there were significant differences at

baseline (5.06+/-1.21ng versus 4.12+/-0.82ng Total Test, 15.90+/-13.39pg v. 13.28+/-7.26pg free test;

higher values in Coleus group) increases were still at 6 weeks and 12 weeks in Coleus while no

changes occurred in control. Total test increased by 16.77+/-33.77% and free test by 3.47+/-8.10 after

12 weeks, with high inter-individual variance.

The hypothesized mechanism of action is via increasing intra-testicular cAMP levels, which mimick the

mechanisms of action of luteinizing hormone in the testicles.  LH normally increases cAMP itself, but

circumventing LH to increase cAMP can increased steroidogenesis per se.  Even some other

studies investigating herbs like Cordyceps (/supplements/Cordyceps/) in the testes will use forskolin as

a standard by which to compare the efficacy of the newer drugs.

Coleus extract may also induce CYP3A4 in the liver, which theoretically should lead to increased

metabolism of testosterone.  However, testosterone was not measured in this rat study; isolated

forskolin had a much lesser effect.

9.2. Insulin

Forskolin has been shown, in vitro, to be able to release insulin (as well as glucagon and somatostatin)

when incubated in pancreatic cells.

[46]

[47][48]

[49]

[50]

[50]

[50]

[51]

[25]

[25]

[52]

[53][54]

[55]

[50]

[56]
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Edit (/edit-section/supplements/Coleus+forskohlii/?section=Nutrient-Nutrient+Interactions)10. Nutrient-Nutrient

Interactions

10.1. Beta-Adrenergic Agonists

Its is able to potentiate the effects of the beta-adrenergic agonist isoproterenol, and seems to be highly

effective until isoproterenol reaches concentrations of 1uM (in which afterwards, descending returns are

seen),  forskolin showed dose dependent benefits in increasing cAMP alongside isoproterenol.

In situations where beta-adrenergic agonists do not stimulate (hyporesponsiveness), low doses of

forskolin are able to rescue the effectiveness of beta-adrenergic agonists.  Additionally, 1uM forskolin

(although not lesser concentrations) are able to rescue beta-adrenergic desensitization.

This synergy has been noted in vivo using isoproterenol and forskolin, via IV.

Beta-Adrenergic agonists incluce Synephrine (/supplements/Synephrine/), Ephedrine

(/supplements/Ephedrine/), Capsaicin (/supplements/Capsaicin/) and possibly raspberry ketones

(/contribute/supplements/raspberry+ketones/); as well as endogenous adrenaline secretion.

10.2. Methylxanthines

Forskolin is synergistic with methylxanthines, as methylxanthines have the ability to reduce adenosine's

suppressive influence on elevated cAMP levels in adipocytes via acting as adenosine inhibitors.

This combination of Forskolin and the Methylxanthine Aminophylline is even more synergistic with the

addition of a beta-adrenergic agonist, such as Ephedrine (/supplements/Ephedrine/).

Some methylxanthines, such as theophylline and Caffeine (/supplements/Caffeine/), also possess

phosphodiesterase inhibitory properties. PDE inhibition results in increased cAMP by alleviating

degradation, and forskolin does not influence PDEs.  The combination of methylxanthines and

forskolin can increase production of and alleviate degradation of cAMP to promote synergism in vitro.

Forskolin has also been shown to increase sarcoplasmic loading of Calcium and modulate Calcium

spikes from the sarcoplasmic reticulum (via phospholambin)  which augments caffeine's ability to

induce calcium release.

Methylxanthines include theophylline, theobromine, and Caffeine (/supplements/Caffeine/). These can be

found in high amounts in tea, chocolate, and coffee; respectively.

10.3. Alpha-Adrenergic Antagonists

When coincubated (in the cell at the same time), and alpha-adrenergic agonism by insulin or agonists

can inhibit the increases in cAMP seen by forskolin.  Co-incubation of an alpha-adrenergic antagonist

with the agonist and forskolin can rescue some of the effects by negating the inhibition.

Interestingly, sensitizing cells (in this study, colonic carcinoma cells) by incubating with an alpha-

adrenergic agonist  After exposure to an agonist for 30+ minutes, cells have 20-fold increases in

forskolin-stimulated cAMP for a short time (20-40 minutes).
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Edit (/edit-section/supplements/Coleus+forskohlii/?section=Safety+and+Toxicity)11. Safety and Toxicity

Coleus Forskohlii supplementation can cause an increase in stomach acid levels, and may be a bad

idea for those currently suffering from stomach ulcers.

In cats, the LD  appears to be 68mg/kg bodyweight forskolin.

Scientific Support & Reference Citations

References
1. Agarwal KC, Parks RE Jr. Forskolin: a potential antimetastatic agent (http://www.ncbi.nlm.nih.gov/pubmed/6686215). Int J Cancer. (1983)

2. Pharmacognostic Evaluation of Coleus forskohlii (http://informahealthcare.com/doi/pdf/10.1076/phbi.40.2.129.5842)

3. Rosmarinic acid, scutellarein 4′-methyl ether 7-O-glucuronide and (16S)-coleon E are the main compounds responsible for the

antiacetylcholinesterase and antioxidant activity in herbal tea of Plectranthus barbatus (“falso boldo”)

(http://www.sciencedirect.com/science/article/pii/S0308814608012272)

4. Wang YQ, et al. Studies on the chemical constituents of Coleus forskohlii (http://www.ncbi.nlm.nih.gov/pubmed/20034210). Zhong Yao Cai. (2009)

5. Bodiwala HS, et al. Anti-HIV diterpenes from Coleus forskohlii (http://www.ncbi.nlm.nih.gov/pubmed/19831022). Nat Prod Commun. (2009)

6. Yang QR, et al. Three new diterpenoids from Coleus forskohlii Briq (http://www.ncbi.nlm.nih.gov/pubmed/16864447). J Asian Nat Prod Res. (2006)

7. Shen YH, Xu YL. Two new diterpenoids from Coleus forskohlii (http://www.ncbi.nlm.nih.gov/pubmed/16308196). J Asian Nat Prod Res. (2005)

8. Alasbahi RH, Melzig MF. Forskolin and derivatives as tools for studying the role of cAMP (http://www.ncbi.nlm.nih.gov/pubmed/22393824).

Pharmazie. (2012)

9. Shan Y, et al. Diterpenes from Coleus forskohlii (WILLD.) BRIQ. (Labiatae) (http://www.ncbi.nlm.nih.gov/pubmed/18175974). Chem Pharm Bull

(Tokyo). (2008)

10. Shan Y, et al. Two minor diterpene glycosides and an eudesman sesquiterpene from Coleus forskohlii

(http://www.ncbi.nlm.nih.gov/pubmed/17329875). Chem Pharm Bull (Tokyo). (2007)

11. Falé PL, et al. Function of Plectranthus barbatus herbal tea as neuronal acetylcholinesterase inhibitor

(http://www.ncbi.nlm.nih.gov/pubmed/21779558). Food Funct. (2011)

12. Antiacetylcholinesterase and antioxidant activities of Plectranthus barbatus tea, after in vitro gastrointestinal metabolism

(http://www.sciencedirect.com/science/article/pii/S0308814610002281)

13. Xu LL, et al. Studies on the chemical constituents in root of Coleus forskohlii (http://www.ncbi.nlm.nih.gov/pubmed/16468372). Zhongguo Zhong

Yao Za Zhi. (2005)

14. Burns TW, et al. Comparative effects of forskolin and isoproterenol on the cyclic AMP content of human adipocytes

(http://www.ncbi.nlm.nih.gov/pubmed/3025542). Life Sci. (1987)

15. Stabil ity of Forskolin in Lipid Emulsions and Oil/Water Partition Coefficients (http://ci.nii.ac.jp/naid/110003629265/)

16. Iwatsubo K, Tsunematsu T, Ishikawa Y. Isoform-specific regulation of adenylyl cyclase: a potential target in future pharmacotherapy

(http://www.ncbi.nlm.nih.gov/pubmed/12783579). Expert Opin Ther Targets. (2003)

17. Hanoune J, Defer N. Regulation and role of adenylyl cyclase isoforms (http://www.ncbi.nlm.nih.gov/pubmed/11264454). Annu Rev Pharmacol

Toxicol. (2001)

18. Dubey MP, et al. Pharmacological studies on coleonol, a hypotensive diterpene from Coleus forskohlii

(http://www.ncbi.nlm.nih.gov/pubmed/7193263). J Ethnopharmacol. (1981)

19. Liu ZJ, et al. Intestinal Permeability of Forskolin by In Situ Single Pass Perfusion in Rats (http://www.ncbi.nlm.nih.gov/pubmed/22411728). Planta

Med. (2012)

20. Litosch I, et al. Forskolin as an activator of cyclic AMP accumulation and lipolysis in rat adipocytes (http://www.ncbi.nlm.nih.gov/pubmed/6289066).

Mol Pharmacol. (1982)

21. Burns TW, et al. Alpha-2 adrenergic activation inhibits forskolin-stimulated adenylate cyclase activity and lipolysis in human adipocytes

(http://www.ncbi.nlm.nih.gov/pubmed/6127588). Life Sci. (1982)

22. Shpakov AO, et al. Changed sensitivity of adenylate cyclase signaling system to biogenic amines and peptide hormones in tissues of starving rats

(http://www.ncbi.nlm.nih.gov/pubmed/18256740). Bull Exp Biol Med. (2007)

23. Costford SR, et al. Skeletal muscle NAMPT is induced by exercise in humans (http://www.ncbi.nlm.nih.gov/pubmed/19887595). Am J Physiol

Endocrinol Metab. (2010)

24. Henderson S, et al. Effects of coleus forskohlii supplementation on body composition and hematological profiles in mildly overweight women

(http://www.ncbi.nlm.nih.gov/pubmed/18500958). J Int Soc Sports Nutr. (2005)

25. Godard MP, Johnson BA, Richmond SR. Body composition and hormonal adaptations associated with forskolin consumption in overweight and

obese men (http://www.ncbi.nlm.nih.gov/pubmed/16129715). Obes Res. (2005)

26. Jagtap M, Chandola HM, Ravishankar B. Clinical efficacy of Coleus forskohlii (Willd.) Briq. (Makandi) in hypertension of geriatric population

(http://www.ncbi.nlm.nih.gov/pubmed/22131759). Ayu. (2011)

27. Martin LF, et al. Alterations in adipocyte adenylate cyclase activity in morbidly obese and formerly morbidly obese humans

(http://www.ncbi.nlm.nih.gov/pubmed/2166354). Surgery. (1990)

28. Activation of hormone-sensitive adenylate cyclase by forskolin (http://onlinelibrary.wiley.com/doi/10.1002/ddr.430060303/abstract)

29. Fil ippa N, et al. Mechanism of protein kinase B activation by cyclic AMP-dependent protein kinase

(http://www.ncbi.nlm.nih.gov/pubmed/10373549). Mol Cell Biol. (1999)

30. Forskolin refractoriness (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1147583/pdf/biochemj00263-0151.pdf)

31. Duarte T, Menezes-Rodrigues FS, Godinho RO. Contribution of the extracellular cyclic AMP- adenosine pathway to dual coupling of β2-

[65]

50 [18]

http://examine.com/edit-section/supplements/Coleus+forskohlii/?section=Safety+and+Toxicity
http://www.ncbi.nlm.nih.gov/pubmed/6686215
http://informahealthcare.com/doi/pdf/10.1076/phbi.40.2.129.5842
http://www.sciencedirect.com/science/article/pii/S0308814608012272
http://www.ncbi.nlm.nih.gov/pubmed/20034210
http://www.ncbi.nlm.nih.gov/pubmed/19831022
http://www.ncbi.nlm.nih.gov/pubmed/16864447
http://www.ncbi.nlm.nih.gov/pubmed/16308196
http://www.ncbi.nlm.nih.gov/pubmed/22393824
http://www.ncbi.nlm.nih.gov/pubmed/18175974
http://www.ncbi.nlm.nih.gov/pubmed/17329875
http://www.ncbi.nlm.nih.gov/pubmed/21779558
http://www.sciencedirect.com/science/article/pii/S0308814610002281
http://www.ncbi.nlm.nih.gov/pubmed/16468372
http://www.ncbi.nlm.nih.gov/pubmed/3025542
http://ci.nii.ac.jp/naid/110003629265/
http://www.ncbi.nlm.nih.gov/pubmed/12783579
http://www.ncbi.nlm.nih.gov/pubmed/11264454
http://www.ncbi.nlm.nih.gov/pubmed/7193263
http://www.ncbi.nlm.nih.gov/pubmed/22411728
http://www.ncbi.nlm.nih.gov/pubmed/6289066
http://www.ncbi.nlm.nih.gov/pubmed/6127588
http://www.ncbi.nlm.nih.gov/pubmed/18256740
http://www.ncbi.nlm.nih.gov/pubmed/19887595
http://www.ncbi.nlm.nih.gov/pubmed/18500958
http://www.ncbi.nlm.nih.gov/pubmed/16129715
http://www.ncbi.nlm.nih.gov/pubmed/22131759
http://www.ncbi.nlm.nih.gov/pubmed/2166354
http://onlinelibrary.wiley.com/doi/10.1002/ddr.430060303/abstract
http://www.ncbi.nlm.nih.gov/pubmed/10373549
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1147583/pdf/biochemj00263-0151.pdf
http://www.ncbi.nlm.nih.gov/pubmed/22438472


adrenoceptors to Gs and Gi proteins in mouse skeletal muscle (http://www.ncbi.nlm.nih.gov/pubmed/22438472). J Pharmacol Exp Ther. (2012)

32. The effect of forskolin on the isometric contraction of the isolated hemidiaphragm of the rat

(http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1917074/)

33. A novel role for β-adrenoceptor signalling in skeletal muscle growth, development and regeneration (http://aups.org.au/Proceedings/40/103-

108/103-108.pdf)

34. Richmond SR, Touchberry CD, Gallagher PM. Forskolin attenuates the action of insulin on the Akt-mTOR pathway in human skeletal muscle

(http://www.ncbi.nlm.nih.gov/pubmed/19935854). Appl Physiol Nutr Metab. (2009)

35. Niu W, et al. Insulin sensitivity and inhibition by forskolin, dipyridamole and pentobarbital of glucose transport in three L6 muscle cell l ines

(http://www.ncbi.nlm.nih.gov/pubmed/17882384). Sci China C Life Sci. (2007)

36. Flores-Riveros JR, et al. Cyclic AMP-induced transcriptional repression of the insulin-responsive glucose transporter (GLUT4) gene: identification of

a promoter region required for down-regulation of transcription (http://www.ncbi.nlm.nih.gov/pubmed/8352771). Biochem Biophys Res Commun.

(1993)

37. Cooke DW, Lane MD. Transcription factor NF1 mediates repression of the GLUT4 promoter by cyclic-AMP

(http://www.ncbi.nlm.nih.gov/pubmed/10403812). Biochem Biophys Res Commun. (1999)

38. Viñals F, et al. Cyclic adenosine 3',5'-monophosphate regulates GLUT4 and GLUT1 glucose transporter expression and stimulates transcriptional

activity of the GLUT1 promoter in muscle cells (http://www.ncbi.nlm.nih.gov/pubmed/9165044). Endocrinology. (1997)

39. Sparks LM, et al. Remodeling lipid metabolism and improving insulin responsiveness in human primary myotubes

(http://www.ncbi.nlm.nih.gov/pubmed/21760887). PLoS One. (2011)

40. Baar K. Involvement of PPAR gamma co-activator-1, nuclear respiratory factors 1 and 2, and PPAR alpha in the adaptive response to endurance

exercise (http://www.ncbi.nlm.nih.gov/pubmed/15294042). Proc Nutr Soc. (2004)

41. Hood DA. Invited Review: contractile activity-induced mitochondrial biogenesis in skeletal muscle

(http://www.ncbi.nlm.nih.gov/pubmed/11181630). J Appl Physiol. (2001)

42. Baar K, et al. Adaptations of skeletal muscle to exercise: rapid increase in the transcriptional coactivator PGC-1

(http://www.ncbi.nlm.nih.gov/pubmed/12468452). FASEB J. (2002)

43. Seldin MM, et al. Myonectin (CTRP15), a Novel Myokine That Links Skeletal Muscle to Systemic Lipid Homeostasis

(http://www.ncbi.nlm.nih.gov/pubmed/22351773). J Biol Chem. (2012)

44. Mulhall JP, et al. Intracavernosal forskolin: role in management of vasculogenic impotence resistant to standard 3-agent pharmacotherapy

(http://www.ncbi.nlm.nih.gov/pubmed/9334594). J Urol. (1997)

45. Pharmacology and inotropic potential of forskolin in the human heart (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC425203/)

46. Caprioli J, Sears M. Forskolin lowers intraocular pressure in rabbits, monkeys, and man (http://www.ncbi.nlm.nih.gov/pubmed/6132271). Lancet.

(1983)

47. Burstein NL, Sears ML, Mead A. Aqueous flow in human eyes is reduced by forskolin, a potent adenylate cyclase activator

(http://www.ncbi.nlm.nih.gov/pubmed/6542866). Exp Eye Res. (1984)

48. Head KA. Natural therapies for ocular disorders, part two: cataracts and glaucoma (http://www.ncbi.nlm.nih.gov/pubmed/11302779). Altern Med

Rev. (2001)

49. Pescosolido N, Librando A. Oral administration of an association of forskolin, rutin and vitamins B1 and B2 potentiates the hypotonising effects of

pharmacological treatments in POAG patients (http://www.ncbi.nlm.nih.gov/pubmed/20589347). Clin Ter. (2010)

50. Virgona N, et al. Coleus forskohlii extract induces hepatic cytochrome P450 enzymes in mice (http://www.ncbi.nlm.nih.gov/pubmed/22178802).

Food Chem Toxicol. (2012)

51. Ding X, Staudinger JL. Induction of drug metabolism by forskolin: the role of the pregnane X receptor and the protein kinase a signal transduction

pathway (http://www.ncbi.nlm.nih.gov/pubmed/15459237). J Pharmacol Exp Ther. (2005)

52. Valenti S, et al. In vitro acute and prolonged effects of melatonin on purified rat Leydig cell steroidogenesis and adenosine 3',5'-monophosphate

production (http://www.ncbi.nlm.nih.gov/pubmed/7588282). Endocrinology. (1995)

53. Haider SG. Cell biology of Leydig cells in the testis (http://www.ncbi.nlm.nih.gov/pubmed/15037365). Int Rev Cytol. (2004)

54. Payne AH, Hales DB. Overview of steroidogenic enzymes in the pathway from cholesterol to active steroid hormones

(http://www.ncbi.nlm.nih.gov/pubmed/15583024). Endocr Rev. (2004)

55. Hsu CC, et al. Regulatory mechanism of Cordyceps sinensis mycelium on mouse Leydig cell steroidogenesis

(http://www.ncbi.nlm.nih.gov/pubmed/12753921). FEBS Lett. (2003)

56. Hermansen K. Forskolin, an activator of adenylate cyclase, stimulates pancreatic insulin, glucagon, and somatostatin release in the dog: studies in

vitro (http://www.ncbi.nlm.nih.gov/pubmed/2581771). Endocrinology. (1985)

57. De Vries GW, et al. Effect of forskolin on beta-adrenergic hyporesponsiveness in skin (http://www.ncbi.nlm.nih.gov/pubmed/2856180). Skin

Pharmacol. (1988)

58. Harper JF. Desensitization in rat parotid to beta-adrenergic agonists and counteracting effects of forskolin are conserved in membrane and

detergent-solubil ized adenylate cyclase catalyst activity (http://www.ncbi.nlm.nih.gov/pubmed/2876014). J Cyclic Nucleotide Protein Phosphor

Res. (1986)

59. Forskolin Potentiates Isoprenaline-Induced Glycerol Output and Local Blood Flow in Human Adipose Tissue in vivo

(http://onlinelibrary.wiley.com/doi/10.1111/j.1600-0773.1997.tb00049.x/pdf)

60. Lafontan M, Langin D. Lipolysis and lipid mobilization in human adipose tissue (http://www.ncbi.nlm.nih.gov/pubmed/19464318). Prog Lipid Res.

(2009)

61. Wellman GC, et al. Role of phospholamban in the modulation of arterial Ca(2+) sparks and Ca(2+)-activated K(+) channels by cAMP

(http://www.ncbi.nlm.nih.gov/pubmed/11502581). Am J Physiol Cell Physiol. (2001)

62. Jeffries O, et al. cAMP/PKA-dependent increases in Ca Sparks, oscil lations and SR Ca stores in retinal arteriolar myocytes after exposure to

vasopressin (http://www.ncbi.nlm.nih.gov/pubmed/19959643). Invest Ophthalmol Vis Sci. (2010)

63. Jones SB, et al. Alpha 2-adrenergic receptor-mediated sensitization of forskolin-stimulated cyclic AMP production

(http://www.ncbi.nlm.nih.gov/pubmed/2881298). Proc Natl Acad Sci U S A. (1987)

64. Jones SB, Bylund DB. Characterization and possible mechanisms of alpha 2-adrenergic receptor-mediated sensitization of forskolin-stimulated

cyclic AMP production in HT29 cells (http://www.ncbi.nlm.nih.gov/pubmed/2844762). J Biol Chem. (1988)

65. [No authors l isted. Coleus forskohlii. Monograph (http://www.ncbi.nlm.nih.gov/pubmed/16597194). Altern Med Rev. (2006)

66. Kaik G, Witte PU. Protective effect of forskolin in acetylcholine provocation in healthy probands. Comparison of 2 doses with fenoterol and placebo

(http://www.ncbi.nlm.nih.gov/pubmed/3551340). Wien Med Wochenschr. (1986)

67. Greenway FL, Bray GA. Regional fat loss from the thigh in obese women after adrenergic modulation

(http://www.ncbi.nlm.nih.gov/pubmed/2894247). Clin Ther. (1987)

68. Badian M, et al. Effect of forskolin eyedrops on intraocular pressure in healthy males (http://www.ncbi.nlm.nih.gov/pubmed/6543235). Klin Monbl

Augenheilkd. (1984)

69. Meyer BH, et al. The effects of forskolin eye drops on intra-ocular pressure (http://www.ncbi.nlm.nih.gov/pubmed/3554560). S Afr Med J. (1987)

70. González-Sánchez R, et al. Forskolin versus sodium cromoglycate for prevention of asthma attacks: a single-blinded clinical trial

(http://www.ncbi.nlm.nih.gov/pubmed/16749416). J Int Med Res. (2006)

http://www.ncbi.nlm.nih.gov/pubmed/22438472
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1917074/
http://aups.org.au/Proceedings/40/103-108/103-108.pdf
http://www.ncbi.nlm.nih.gov/pubmed/19935854
http://www.ncbi.nlm.nih.gov/pubmed/17882384
http://www.ncbi.nlm.nih.gov/pubmed/8352771
http://www.ncbi.nlm.nih.gov/pubmed/10403812
http://www.ncbi.nlm.nih.gov/pubmed/9165044
http://www.ncbi.nlm.nih.gov/pubmed/21760887
http://www.ncbi.nlm.nih.gov/pubmed/15294042
http://www.ncbi.nlm.nih.gov/pubmed/11181630
http://www.ncbi.nlm.nih.gov/pubmed/12468452
http://www.ncbi.nlm.nih.gov/pubmed/22351773
http://www.ncbi.nlm.nih.gov/pubmed/9334594
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC425203/
http://www.ncbi.nlm.nih.gov/pubmed/6132271
http://www.ncbi.nlm.nih.gov/pubmed/6542866
http://www.ncbi.nlm.nih.gov/pubmed/11302779
http://www.ncbi.nlm.nih.gov/pubmed/20589347
http://www.ncbi.nlm.nih.gov/pubmed/22178802
http://www.ncbi.nlm.nih.gov/pubmed/15459237
http://www.ncbi.nlm.nih.gov/pubmed/7588282
http://www.ncbi.nlm.nih.gov/pubmed/15037365
http://www.ncbi.nlm.nih.gov/pubmed/15583024
http://www.ncbi.nlm.nih.gov/pubmed/12753921
http://www.ncbi.nlm.nih.gov/pubmed/2581771
http://www.ncbi.nlm.nih.gov/pubmed/2856180
http://www.ncbi.nlm.nih.gov/pubmed/2876014
http://onlinelibrary.wiley.com/doi/10.1111/j.1600-0773.1997.tb00049.x/pdf
http://www.ncbi.nlm.nih.gov/pubmed/19464318
http://www.ncbi.nlm.nih.gov/pubmed/11502581
http://www.ncbi.nlm.nih.gov/pubmed/19959643
http://www.ncbi.nlm.nih.gov/pubmed/2881298
http://www.ncbi.nlm.nih.gov/pubmed/2844762
http://www.ncbi.nlm.nih.gov/pubmed/16597194
http://www.ncbi.nlm.nih.gov/pubmed/3551340
http://www.ncbi.nlm.nih.gov/pubmed/2894247
http://www.ncbi.nlm.nih.gov/pubmed/6543235
http://www.ncbi.nlm.nih.gov/pubmed/3554560
http://www.ncbi.nlm.nih.gov/pubmed/16749416


Back to Top (http://examine.com/supplements/Coleus+forskohlii/)

(Common misspellings for Coleus forskohlii include forskolhii, forshkolii, forskholii, forskoli, forsholii, forsholi,

forshkohli)

(Common phrases used by users for this page include what is coleus forskohlii, coleus forskolii affects what

hormones, coleus forskohlii liver, coleus forskohlii and luteinizing hormone, coleus and cat heart, active

compounds in coleus)

(Users who contributed to this page include Sol (/user/Sol/), KurtisFrank (/user/KurtisFrank/))

Quick Summary:

Coleus Forskohlii is a herb in Ayurveda (/supplements/Ayurveda/), its component Forskolin is an activator of Adenyl Cyclase: it

'activates' cells and this activation differs depending on the cell. Can boost Testosterone (/topics/Testosterone/) and induce

fat loss (/search.php?q=fat+loss) (more potent in men), under-researched given the possibilities.
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