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Herbs to Support Blood Glucose Regulation 

Key Points at a Glance   

Nigella 

• also known as Black Cumin 
• hot and peppery tasting seed used in cooking and 

traditionally for a wide range of applications including 
indigestion and diabetes 

• clinically demonstrated:  
- hypoglycaemic effect in type 2 diabetic patients with 

poor glycaemic control (0.7-2 g/day) 
- hypoglycaemic effect in metabolic syndrome (mixed 

results) 
- to reduce lipids in diabetes and metabolic syndrome 

(0.5-3 g/day) 
 
Fenugreek 

• whole seed used in cooking and extensively in traditional 
medicine 

• whole seed has a range of constituents including steroidal 
saponins, a substantial quantity of carbohydrates and  
4-hydroxyisoleucine (4-HIL; a non-protein amino acid) 

• 4-HIL found to stimulate glucose-dependent insulin secretion 
in vitro; hypoglycaemic and antiobesity effects in 
experimental models for high oral doses 

• clinically demonstrated hypoglycaemic and hypolipidaemic 
effects in type 2 diabetics for aqueous alcoholic extracts 
(dried herb equivalent unknown) 

• clinically demonstrated:  
- hypoglycaemic and hypolipidaemic effects in type 2 

diabetics for aqueous alcoholic extracts (dried herb 
equivalent unknown) 

- to provide some benefit to poorly-controlled type 2 
diabetics (Fenugreek, filtered decoction from 15 g/day 
seed + Cinnamon (3 g/day)) 

- to reduce consumption of fat in healthy overweight and 
normal-weight participants (extract standardised for 
steroidal saponins, trigonelline and 4-HIL (dose provided 
17 mg/day of 4-HIL)) 

 

 Bitter Melon 

• commonly used as a vegetable 
• traditionally used in Ayurveda for tonic and digestive 

applications 
• variation in response to Bitter Melon is possible; single-dose 

studies suggest improved glucose tolerance in some 
participants 

• some hypoglycaemic effects clinically demonstrated in type 
2 diabetic patients (0.5-3 g/day dried herb equivalent of 
variety of preparations: fruit with and without seed; likely 
that at least 2 g/day is required) 

 
Cinnamon 

• Cinnamomum verum and C. cassia bark traditionally used, 
particularly to improve digestion and circulation 

• Cinnamomum verum and C. cassia bark constituent profiles 
share similarities but notable differences 

• MediHerb conducted and commissioned research to develop 
better methods for quality control of Cinnamon  
- raw materials are not always the species they claim to 

be 
- the quantity of procyanidins, which are therapeutically-

important constituents, varies across species 
- coumarin, a constituent with safety concerns, is 

naturally lowest in C. verum 
- the production of low-coumarin extracts from other 

species may compromise overall quality 
• clinical studies have investigated several species (and in 

many, the species is not defined); the results suggest: 
- hypoglycaemic activity in type 2 diabetes, especially 

regarding fasting blood glucose but inconclusive (meta-
analysis of 10 trials found significant reduction of FBG 
(1-14.4 g/day equivalent to dried bark)) 

- it is likely that more than 2 g/day is required, although 
effects not dose dependent at higher doses 

- a lipid-lowering effect was not clearly demonstrated  
- many therapeutic benefits for metabolic syndrome 

patients, including hypoglycaemic effects (3 g/day) 
 

 

Nigella 
The common name given to Nigella in Arabic means 
‘seeds of blessing’. Avicenna, a first-century Iranian 
physician, philosopher and writer of herbal medicine, 
referred to it as the seed that stimulates the body's energy 
and helps recovery from fatigue and dispiritedness.1 There 
is an Arabic proverb: “In the black seed is the medicine for 
every disease except death”.2 

 
 

Nigella is also known as Black Cumin. The seeds have a 
hot, peppery taste and are often added to curries, cheeses 
and breads.3 Nigella seed is traditionally used in India for 
indigestion, loss of appetite and fevers. The seeds are 
medicinally prescribed with other aromatics in the form of 
confectionery.4 Nigella seed is used traditionally to treat 
diabetes and hypertension in south-east Morocco.5 
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Nigella sativa seeds contain protein (20-30%), fat  
(30-40%) and total carbohydrates (25-40%). It contains 
about 10% fibre and has a low moisture content (2.5%).6 
Important constituents are the fixed oil and volatile oil  
(< 2%). Minor constituents include saponins and 
alkaloids.7,8 The quantities of the volatile oil constituents 
vary, although a reliable analysis has thymoquinone (a 
potentially important active constituent) present in the 
seed at about 0.1–0.2%.8 
 
Although clinical trials have used powdered seed, it is 
likely that alcoholic extracts would also show efficacy, as 
studies in animals confirm hypoglycaemic and lipid-
lowering activities for ethanol and methanol extracts.9-11 
 
Clinical Studies 

Hypoglycaemic Activity: Diabetes 

A Saudi Arabian study tested several doses of Nigella seed 
in type 2 diabetic patients with poor glycaemic control 
(defined as two readings of glycosylated haemoglobin 
(HbA1c) of greater than 7%, conducted 3 months apart) 
who were taking oral hypoglycaemic drugs. They received 
capsules containing powdered seed: 1 g/day, 2 g/day or 
3 g/day for 12 weeks. Significant improvement in 
glycaemic control (fasting blood glucose, HbA1c, insulin 
resistance) was found for the 2-g/day dose. The results 
were not significant at 1 g/day and no additional 
improvement was found for the 3-g/day dose. Some 
minor gastrointestinal discomfort was noted, and was 
relieved by taking the herb capsules after meals.12 
 
Another Saudi Arabian trial found Nigella powdered seed 
(2 g/day) taken for one year improved glucose 
homeostasis in patients with poorly-controlled type 2 
diabetes (two readings, 3 months apart of HbA1c of 
greater than 7%) who were using oral hypoglycaemic 
drugs. Treatment resulted in significantly reduced fasting 
blood glucose (FBG), HbA1c and insulin resistance and 
significantly increased beta-cell function from baseline 
values. (The latter two parameters were calculated using 
the FBG and C-peptide levels.) Improvements were also 
significant at 3, 6 and 9 months. The placebo group did not 
experience improvements in these parameters or 
worsened at some time periods. Comparison of 
parameters between the groups found a significantly 
lower HbA1c (p ≤ 0.05) in the Nigella group at 6 and 9 
months compared to the control group, and similarly, FBG 
was significantly lower at 3 and 6 months (despite a 
substantially higher level at baseline in those receiving 
Nigella (p = 0.06)). No mention was made about the 
participant's diet and lifestyle throughout the trial.13 
Treatment with Nigella also improved cardiac systolic 
function in another group of these patients.14 
 
A placebo-controlled, crossover trial conducted in Pakistan 
assessed the effect of capsules containing powdered seed 

(0.7 g/day) for 40 days in type 2 diabetics. Participants 
had fasting blood glucose levels greater than normal 
values, despite taking their usual oral diabetes 
medications. Significant improvement from baseline was 
found after treatment with Nigella: fasting blood glucose 
decreased by 3.69 mmol/L (30.8%) and insulin increased 
by 1.96 µIU/mL (27.9%). The results reversed significantly 
by the end of the placebo phase.15,16 
 
Treatment with Nigella powdered seed (2 g/day) 
significantly reduced levels of fasting blood glucose (from 
a baseline of 14.9 mmol/L) and serum uric acid after 28 
and 42 days in poorly-controlled diabetics who were 
taking oral hypoglycaemic drugs.17 
 
An Indian trial found that Nigella significantly improved 
fasting blood glucose and HbA1c in type 2 diabetic patients 
with poor glycaemic control (HbA1c > 7%) who were 
taking metformin. Nigella sativa seeds were chewed and 
consumed in a dose of 2 g/day for 8 weeks. The decreases 
in FBG (12.8%) and HbA1c (13.8%) from baseline were 
significant (p < 0.001). Significant changes were not 
observed in the control group who were taking only drug 
medications. The baseline levels of these parameters were 
higher in the Nigella group (about 15% higher for FBG).18 
 
Hypoglycaemic Activity: Metabolic Syndrome 

The addition of Nigella seed (0.5 g/day) to standard drug 
treatment for 6 weeks in patients with symptoms of 
metabolic syndrome resulted in a greater improvement in 
fasting blood glucose than in those not treated with 
Nigella (decrease from baseline of 28.7% vs 14.8%, 
respectively; p = 0.01). The baseline values were 9% 
higher in the Nigella group. Patients were advised to 
adhere to a recommended diet and exercise schedule.19 
 
In patients recently diagnosed with metabolic syndrome 
who were not on any other medication and took Nigella 
powdered seed at a dose of 1.5 g/day for 8 weeks, the 
decrease in fasting blood glucose (8.2%) from baseline did 
not reach statistical significance, but was significant when 
compared to the placebo group who received 1.5 g/day of 
psyllium (p = 0.02).20 
 
For more details of some of these trials see Table 1. 
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 Parameter Baseline After Nigella Treatment  
(% change) 

Ref 

Diabetes 

2 g/day powdered seed for 12 weeks; poor 
glycaemic control1,2a,3a 

fasting plasma glucose (mmol/L) 12.0 8.9 (-26.0%)* 12 
HbA1c (%) 9.09 7.57 (-16.7%)† 
insulin resistance index  3.20 2.37 (-25.9%)§ 
beta-cell function (%) 45.03 63.63 (41.3%)‡ 

2 g/day powdered seed for one year; poor 
glycaemic control1,2b,3b 

fasting plasma glucose (mmol/L) at 3 mo 10.7 9.0 (-16.4%)‡ 13 
fasting plasma glucose (mmol/L) at 6 mo 10.7 9.0 (-15.9%)* 
fasting plasma glucose (mmol/L) at 9 mo 10.7 9.7 (-9.7%)‡ 
fasting plasma glucose (mmol/L) at 12 mo 10.7 9.5 (-11.8%)‡ 
HbA1c (%) at 3 mo 8.6 7.9 (-8.1%)* 
HbA1c (%) at 6 mo 8.6 7.8 (-9.3%)* 
HbA1c (%) at 9 mo 8.6 7.9 (-8.1%)‡ 
HbA1c (%) at 12 mo 8.6 8.2 (-4.7%)^ 

0.7 g/day powdered seed for 40 days1,2c,3d fasting plasma glucose (mmol/L) 11.96 8.28 (-30.8%)* 16 
insulin (µIU/mL) 7.00 8.96 (28.0%)* 

2 g/day seed for 8 weeks; newly-diagnosed 
and with poor glycaemic control1,2d,3c 

fasting plasma glucose (mmol/L) 9.11 7.94 (-12.9%)* 18 
HbA1c (%) 8.11 6.99 (-13.8%)* 

Metabolic Syndrome 

0.5 g/day seed for 6 weeks1,2d,3c fasting plasma glucose (mmol/L) 7.52 5.36 (-28.7%)‡ 19 

1.5 g/day powdered seed for 8 weeks; recently 
diagnosed and not drug medicated2d,3b 

fasting plasma glucose (mmol/L) 6.70 6.15 (-8.2%)** 20 

Table 1. Hypoglycaemic activity of Nigella in patients with diabetes or metabolic syndrome. 
Notes: 1: taking oral hypoglycaemic drugs; 2a: maintained diet and lifestyle; 2b: diet and lifestyle not mentioned; 2c: no significant change in diet or physical 
activity; 2d: advice given on diet and lifestyle; 3a: no placebo or control group; 3b: placebo-controlled; 3c: controlled (drug vs drug + Nigella); 3d: placebo-
controlled cross-over study: Nigella then placebo, FBG and insulin results significantly deteriorated after placebo; * p < 0.001; † p < 0.0001; § p < 0.01; ‡ 
p < 0.05; ^ p = 0.01; ** not significant 

 
 

Hypolipidaemic Activity in Diabetes & Metabolic 
Syndrome 

In many of the trials discussed above, treatment with 
Nigella significantly improved lipid levels in those with 
diabetes, metabolic syndrome or risk thereof.16-22 See 
Table 2 for additional details. 
 
In a randomised, single-blind, placebo-controlled trial, 
Nigella powdered seed (3 g/day) was taken by 
participants at risk of developing metabolic syndrome 
(having 3 of the 5 risk factors). At the end of the 12-week 
treatment, lipid levels were significantly improved from 
baseline (p ≤ 0.001): total cholesterol (-0.32 mmol/L), 
HDL-cholesterol (0.24 mmol/L), LDL-cholesterol  
(-0.22 mmol/L), triglycerides (-0.09 mmol/L). The results 
were also significant compared to the lipid profile of the 
placebo group. Food intake and physical activity for those 
receiving Nigella did not change significantly during the 
trial.23 
 
Supplementation with capsules containing Nigella 
powdered seed (1 g/day) for 2 months significantly 
improved lipid levels of menopausal women at moderate 
risk of hyperlipidaemia who had slightly elevated blood 
pressure (systolic blood pressure around 130 mmHg). 
(Total cholesterol and LDL-cholesterol levels were 
borderline high and high at baseline (approx. 6.1 mmol/L 
and 4.6 mmol/L, respectively).) Mean total cholesterol of 
the Nigella group decreased significantly by 16.1% at 2 
months of treatment compared to baseline (p < 0.05) and 

the decrease was significantly greater than that of the 
placebo group (p < 0.05). Similarly, the decrease in LDL-
cholesterol and triglycerides was significant compared to 
baseline (27.2% and 22.2%, respectively) and in 
comparison to the placebo group. HDL-cholesterol was not 
significantly different. Participants were asked to maintain 
their diet and physical activity.24 
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 Parameter Baseline After Nigella Treatment  
(% change) 

Ref 

Diabetes 

2 g/day powdered seed for 12 weeks; poor 
glycaemic control1,2a,3a 

total cholesterol (mmol/L) 5.05 4.49 (-11.1%)† 21 
LDL-cholesterol (mmol/L) 3.25 2.71 (-16.8%)† 
triglycerides (mmol/L) 2.17 1.68 (-22.2%)§ 

2 g/day powdered seed for one year; poor 
glycaemic control2b,3b 

total cholesterol (mmol/L) at 6 mo 5.02 4.59 (-8.5%)* 22 
total cholesterol (mmol/L) at 9 mo 5.02 4.66 (-7.2%)* 
total cholesterol (mmol/L) at 12 mo 5.02 4.67 (-7.0%)* 
LDL-cholesterol (mmol/L) at 3 mo 3.27 2.95 (-9.7%)* 
LDL-cholesterol (mmol/L) at 6 mo 3.27 2.77 (-15.3%)* 

0.7 g/day powdered seed for 40 days1,2c,3d total cholesterol (mmol/L) 5.14 4.72(-8.1%)^ 16 
LDL-cholesterol (mmol/L) 3.14 2.79 (-11.4%)^^ 
HDL-cholesterol (mmol/L) 1.01 1.07 (5.1%)† 
triglycerides (mmol/L) 2.18 1.90 (-12.9%)^ 

2 g/day seed for 8 weeks; newly-diagnosed and 
with poor glycaemic control1,2d,3c 

LDL-cholesterol (mmol/L) 4.23 3.05 (-28.0%)^ 18 

Metabolic Syndrome 

0.5 g/day seed for 6 weeks1,2d,3c LDL-cholesterol (mmol/L) 4.26 3.08 (-27.8%)** 19 
HDL-cholesterol (mmol/L) 1.17 1.57 (34.6%)** 

1.5 g/day powdered seed for 8 weeks; recently 
diagnosed and not drug medicated2d,3b 

total cholesterol (mmol/L) 4.77 4.21 (-11.7%)^ 20 
triglycerides (mmol/L) 1.91 1.60 (-16.3%)^ 

Table 2. Hypolipidaemic activity of Nigella in patients with diabetes or metabolic syndrome. 
Notes: 1: taking hypolipidaemic drugs; 2a: maintained diet and lifestyle; 2b: diet and lifestyle not mentioned; 2c: no significant change in diet or physical 
activity; 2d: advice given on diet and lifestyle; 3a: no placebo or control group; 3b: placebo-controlled; 3c: controlled (drugs vs drugs + Nigella); 3d: placebo-
controlled cross-over study: Nigella then placebo, levels of total cholesterol, LDL-cholesterol and triglycerides significantly deteriorated after placebo and the 
decrease in HDL-cholesterol after placebo was not significant; p values given for difference from baseline, except where noted: † p < 0.05; § p < 0.01; * 
significantly lower than placebo group: total cholesterol at 6, 9 and 12 months, p = 0.007, p = 0.05, p = 0.02, respectively; LDL-cholesterol at 3 and 6 months, 
p = 0.03, p = 0.004; ^ p < 0.001; ^^ p = 0.001; ** significantly different from the control group (p = 0.003 for both lipids): LDL-cholesterol was lowered by 
7.8% in the control group, with baseline values 17.4% higher in the Nigella group, and HDL-cholesterol was raised by 26% in the control group, with similar 
baseline values 

 
 

Bitter Melon 
Momordica charantia is a flowering vine in the family 
Cucurbitaceae, which includes many edible plants such as 
pumpkin, cucumber and melon. It is a tropical plant that is 
widely cultivated in Asia, India, East Africa and South 
America for the fruit which is used in cooking. The fruit is 
eaten raw, boiled or cooked, for example in curries or with 
meat. It can be parboiled or soaked in salt water before 
cooking to reduce the bitter taste.25-27 The fruit is oblong 
and resembles a small cucumber. Unripe fruit is green 
which turns to orange-yellow when ripe,28 although the 
size, shape, colour and exocarp characteristics vary 
depending upon the cultivar and where the plant is 
grown.29 
 
Momordica charantia fruit contains many constituents 
including bitter and non-bitter cucurbitane triterpenes 
(momordicosides and momordicines are bitter).30 
 
In Ayurveda, Bitter Melon has tonic, stomachic and blood 
purifier actions, with indications of rheumatism and liver 
complaints.4 Although the fruit of Momordica charantia is 
not commonly used in traditional Chinese medicine, there 
is a reference to it: the sweet(!) pulp of ripe fruit is 
considered to be cooling and strengthening.31 
 

Clinical Studies 

The hypoglycaemic activity of Bitter Melon has been 
documented in humans (mostly diabetics). The results 
have varied, possibly due to small sample sizes, use of 
varying doses and preparations, as well as the lack of 
controls.32,33 
 
It may be the case that certain patients respond to Bitter 
Melon. In a 1986 placebo-controlled, crossover study 
conducted in Sri Lanka, single dose of the juice of 
deseeded, unripe fruit improved tolerance to glucose in 
73% of diabetic participants.34 In a crossover study 
conducted in Florida and published in 2017, single dose of 
Bitter Melon extract produced a reduced postprandial 
glucose response to oral glucose in 50% of the prediabetic 
participants. The response rate was not due to individual 
glucose tolerance.35 Plasma glucose and insulin levels 
were not affected in a single-dose, pilot study with non-
diabetic, overweight men.36 
 
Examples of studies that administered ongoing, moderate 
doses are outlined as follows and for controlled studies, in 
Table 3. 
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Patients Preparation & Dose Results Ref 
newly-diagnosed type 
2 diabetics; not taking 
oral hypoglycaemic 
drugs* 

0.5, 1 or 2 g/day of 
dried unripe deseeded 
fruit pulp, with a known 
amount of charantin†; 
taken for 4 weeks 

• serum fructosamine was significantly reduced from baseline for those taking 
metformin (1 g/day; -5.4%) and for those taking Bitter Melon (2 g/day; -3.1%); 
results not significant at doses of Bitter Melon lower than 2 g/day 

• no significant effect on fasting plasma glucose or 2-hour plasma glucose after 
OGTT for those treated with Bitter Melon 

37 

type 2 diabetics; not 
taking oral 
hypoglycaemic drugs^ 

2 or 4 g/day of dried 
unripe deseeded fruit 
pulp, with a known 
amount of charantin†; 
taken for 10 weeks 

• HbA1c was significantly reduced from baseline for those taking glibenclamide 
(2.5 mg/day; -18.3%) and for those taking Bitter Melon (2 g/day: -10.3%; 
4 g/day: -13.9%) 

• fasting blood glucose was significantly reduced from baseline for those taking 
glibenclamide (2.5 mg/day; -18.5%) and those taking Bitter Melon (2 g/day: 
-8.4%; 4 g/day: -10.7%) 

• no effect on 2-hour plasma glucose after OGTT for those treated with Bitter 
Melon 

38 

newly-diagnosed type 
2 diabetics; not taking 
oral hypoglycaemic 
drugs§ 

2 g/day of dried fruit 
pulp for 3 months 

• HbA1c was significantly reduced from baseline for those taking Bitter Melon 
(-9.0%) 

• no effect on fasting blood glucose 
• significant reduction in 2-hour plasma glucose after OGTT (-22.8%) 
• results were unchanged in the placebo group 

39 

type 2 diabetics taking 
oral hypoglycaemic 
drugs‡ 

infusion: 3 g/day of 
dried fruit with seed for 
12 weeks 

• HbA1c was significantly reduced from baseline for those taking Bitter Melon  
(-7.6%); no change in those consuming the control (black tea) 

• no effect on fasting blood glucose 

40 

Table 3. Hypoglycaemic activity of Bitter Melon in controlled studies with type 2 diabetes patients. 
Notes: * advised about diet and lifestyle modification; † charantin is a steroidal glycoside;41 ^ managed with diet and exercise only; § participants did not 
engage in heavy exercise or were sedentary, they maintained their normal physical activity and all received nutritional therapy; ‡ diet and physical activity 
were maintained throughout the study Abbrev: OGTT: oral glucose tolerance test 
 

 
A randomised, placebo-controlled, crossover study 
investigated the effect of Bitter Melon in prediabetic 
individuals. Participants took Bitter Melon (2.5 g/day of 
dried fruit with skin and seed) and dried cucumber powder 
(as placebo) for periods of 8 weeks with a washout of 4 
weeks. The Bitter Melon and placebo were mixed in water 
with flavouring and sweetener and consumed after the 
main meal. After 'treatment' the difference in fasting 
blood glucose levels between Bitter Melon and placebo 
was significant (-0.3 mmol/L; p ≤ 0.01). The change in 
fasting blood glucose differed between individuals: the 
decrease was found to be greater in those with a higher 
baseline fasting blood glucose level. Overall, the change in 
fasting blood glucose had a range from -1.75 to 
0.92 mmol/L. Although participants were screened for 
prediabetes, some had normal fasting blood glucose levels 
at baseline. There were no effects found for other 
glycaemic parameters.42 
 
Powder of dried, mature Bitter Melon whole fruit 
(4 g/day) taken for 21 days significantly reduced 
postprandial blood glucose levels in 8 type 2 diabetics 
compared to baseline values. These patients were taking a 
reduced dose of glibenclamide for the duration of the 
study. They were also advised about diet and exercise.43 
 
The hypoglycaemic effect of Bitter Melon (0.8 or 
1.6 g/day) was evaluated during a retrospective study in 
42 type 2 diabetic patients who were also taking oral 
hypoglycaemic drugs. Fasting blood glucose was reduced 
by 1.63 mmol/L (16.6%) in patients who were taking 
1.6 g/day of dried fruit powder, and 1.15 mmol/L (12.8%) 
among these who received 0.8 mg/day. The results were 

statistically significant for the total (all patients;  
-1.48 mmol/L (-14.9%)). Median duration of treatment 
with Bitter Melon was 35 days. Nineteen patients had 
their fasting blood glucose levels reduced to meet the 
target therapeutic level (less than 7.2 mmol/L). Median 
duration of Bitter Melon use among this group was 189.5 
days.44 
 
In the two trials that assessed these parameters,38,39 a 
lipid-lowering effect was, for the most part not 
demonstrated, although at a dose equivalent to 4 g/day of 
dried unripe deseeded fruit pulp, Bitter Melon significantly 
reduced triglycerides from baseline.38 
 

Cinnamon 
Several species of Cinnamon are used medicinally, as well 
as for culinary purposes, throughout the world. 
 
Cinnamomum verum (C. zeylanicum) inner bark is 
traditionally used in Britain for flatulent dyspepsia, 
anorexia, intestinal colic and worm infestation.45 The 
Eclectic physicians considered three species suitable for 
use as Cinnamon: Cinnamomum verum, C. cassia, 
C. saigonicum. In addition to the digestive applications 
listed above, they used it for common cold, influenza, cold 
extremities, uterine haemorrhage and menorrhagia.46 
Many traditional sources note that the barks of 
Cinnamomum verum and C. cassia have similar properties 
and many of the same uses,47-49 and they have been used 
interchangeably,50 although in early times C. cassia was 
described as a somewhat inferior substitute for C. verum 
(bark and oil) this is not the case more recently.51 
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The bark of Cinnamomum verum and C. cassia share 
similarities in chemical composition, but there are also 
notable differences. 
 

MediHerb® Research: Phytochemistry of Cinnamon Species 
 
Being not only medicinal but also a major spice globally, one 
might expect that the phytochemistry of the main species of 
Cinnamon was well known, and this is to a large extent true 
for the volatile oil, which contains as its main constituent 
cinnamic aldehyde (cinnamaldehyde), which confers the well-
known and characteristic aroma of Cinnamon. 
 
However, when it comes to the non-volatile compounds in 
Cinnamon, the situation is more complex. Aqueous extracts of 
Cinnamon contain traces of the aroma components but are rich 
in procyanidins (condensed tannins), which may be at least 
partly responsible for the hypoglycaemic activity (see below). 
 
MediHerb®'s research team, which include phytochemists and 
pharmacognosists, worked for two years to unravel some of 
the complexities of the procyanidins in different species of 
Cinnamon. This work included:52,53 
• development of an LC-MS (liquid chromatography-mass 

spectrometry) method that allows for the identification of 
Cinnamomum verum, C. cassia, C. burmanni and 
C. loureiroi extracts based on their procyanidin profile; 

• LC-MS profiling of volatiles; 
• collaborative work with researchers at the University of 

Reading (United Kingdom) and the University of 
Mississippi; 

• DNA authentication at a leading US laboratory of bark 
samples (partially successful) and extracts (unsuccessful); 

• assessment of a range of raw materials. 
 

A key finding from this work was that some raw materials 
traded on the international market, in particular extracts and 
powdered barks, are not derived from the species of Cinnamon 
they claim to be derived from. Products made from these raw 
materials could therefore contain other species with different 
therapeutic properties and/or potential safety concerns. 
 
Another focus of MediHerb®'s work has been the content of 
coumarin in Cinnamon extracts. Coumarin is a fragrant 
benzopyrone lactone that occurs naturally in many plants - the 
compound coumarin should not be confused with the entire 
class of related compounds, known as coumarins. Safety 
concerns have been raised about coumarin and several 
jurisdictions limit the amount of coumarin in food and herbal 
medicines (see Safety section below). 
 
MediHerb's work confirmed that Cinnamomum verum 
(synonym: C. zeylanicum) is the only widely traded species of 
Cinnamon that is naturally low in coumarin,52,53 and therefore 
the species to use in Cinnamon-containing products to avoid 
the coumarin-associated potential safety concerns. 
 
In addition, low-coumarin extracts from other species are 
available but have undergone additional treatment including 
solvent extraction leaving high residues in some samples.54 
Production steps employed by some extract manufacturers to 
produce low-coumarin Cinnamon extracts have severely 
impacted on the procyanidin profile and levels.53 

 

Type A procyanidins may be important constituents 
contributing to a hypoglycaemic activity of Cinnamon. In 
vitro testing found these compounds substantially 
increased glucose metabolism using the epididymal fat cell 
assay. Aqueous extracts of bark samples of Cinnamomum 
verum, C. cassia, C. burmanni and C. loureiroi, as well as 
fractions and isolated compounds (primarily from 
C. burmanni) were evaluated. The in vitro activity of the 
different species of Cinnamon tested were not 
significantly different,55 suggesting that the different 
species of Cinnamon, possibly containing similar levels of 
type A procyanidins, had a similar hypoglycaemic activity 
in vitro. 
 
Clinical Studies: Diabetes 

Cinnamon has been investigated in many clinical trials 
throughout the world as a support for the treatment of 
type 2 diabetes. Most often, Cinnamomum cassia has 
been administered, but in many studies the species of 
Cinnamon is not defined. The results from clinical trials 
involving type 2 diabetes patients are summarised in 
Table 4. This includes trials where the product was defined 
as, or was likely to be, dried powder, or the authors 
provided the dried herb equivalent of the administered 
extract. (Trials using selective, specialised extracts, or 
C. burmanni are excluded.) Participants were taking 
hypoglycaemic medications (not insulin) or they were 
controlled by medications and/or diet, but in many 
studies, changes to diet and physical exercise were not 
recorded or taken into consideration in the results. In 
many trials patients were asked to maintain their normal 
lifestyle or were advised to make improvements.  
 
The results of 9 of these trials,56-64 and an additional one 
(that combined Cinnamon with a small amount of zinc 
gluconate and tricalcium phosphate)65 were pooled in a 
meta-analysis.66 The 10 controlled trials involved 543 
patients, and Cinnamon (mostly C. cassia) at doses of 1 to 
14.4 g/day equivalent to dried bark,58,66 taken for periods 
ranging from 4 weeks to 4 months significantly reduced 
fasting plasma glucose (-1.35 mmol/L). The authors noted 
that the results were heterogeneous and publication bias 
may have occurred. No significant effect on HbA1c was 
observed.66 Another meta-analysis,67 that analysed 6 of 
these trials,56,57,59,60,62,63 involving 435 patients also found a 
significant decrease in fasting blood glucose  
(-0.84 mmol/L) in comparison to placebo. The decrease in 
HbA1c was also significant. This analysis also found the 
results to be heterogeneous, due possibly to the variation 
in baseline characteristics (e.g. years since diagnosis, 
baseline glycaemic parameters, BMI). The results of 5 trials 
were pooled for fasting blood glucose and HbA1c. The 
dose of C. cassia prescribed ranged from 1 to 6 g/day 
equivalent to dried bark with treatment from 40 days to 4 
months.67 
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Although more rigorous trials are needed, the potential 
hypoglycaemic effect of Cinnamon does not appear to be 
dose dependent. In two of these trials56,58 several doses of 
C. cassia were compared and similar activity was 
demonstrated regardless of dose (see Table 5).56 
 

Dose (dried herb 
equivalent; g/day) 

Fasting Blood Glucose (mmol/L) 

 Baseline After Treatment  
(% change) 

Study 156 
1.0 11.6 8.7 (-24.9%) * 
3.0 11.4 9.4 (-17.6 %) * 
6.0 13.0 9.2 (-29.0%) * 
Study 258 
4.8 9.00 7.99 (-11.1%) ‡ 
14.4 11.21 9.59 (-14.4%) ‡ 
Table 5. Results for two controlled trials using several doses 
of Cinnamon in patients with type 2 diabetes. 

Notes: No significant changes were observed for the placebo groups at 
the end of treatment compared to baseline; baseline fasting blood levels 
ranged from 12.1 to 16.6 mmol/L for the three placebo groups in Study 
1, and was 8.9 mmol/L in Study 2. * p < 0.05 ‡ p < 0.01 
 

A beneficial effect on lipids has not been conclusively 
demonstrated. Of the 20 trials outlined in Table 4, a lipid-
lowering effect was observed for all or some lipids in 8 of 
the 15 trials that measured these parameters. The results 
were significant compared to baseline or in comparison 
with placebo/control.56,58,64,69,74,75,77,79 One trial produced 
unreliable results.76 
 

Clinical Studies: Metabolic Syndrome 

Individuals from northern India with metabolic syndrome 
were treated with capsules of Cinnamon powder (3 g/day) 
for 16 weeks in a randomised, double-blind, placebo-
controlled trial. By the completion of the trial, 13 of the 
116 participants had dropped out. During the run-in period 
they were advised on diet and exercise and they were not 
taking hypoglycaemic drugs. At baseline, no significant 
differences were found between the groups, except that 
weight and body mass index were significantly higher in 

the Cinnamon group (82.1 kg vs 89.1 kg and 31.2 kg/m2 
vs 33.6 kg/m2). Fasting blood glucose and HbA1c were 
significantly lowered as a result of treatment with 
Cinnamon, compared to placebo. See Table 6.80 
Significantly greater improvements were also found for 
blood lipids, body weight, adiposity and blood pressure. 
 

 Cinnamon Placebo 

 Baseline After 
Treatment 
(% change) 

Baseline After 
Treatment 
(% change) 

fasting 
blood 
glucose 
(mmol/L) 

5.7 5.2 (-8.7%) 5.6 5.5 (-2.0%) † 

HbA1c (%) 6.15 5.77 (-6.2%) 6.03 6.04 (0.2%) * 
Table 6. Hypoglycaemic activity of Cinnamon in patients with 
metabolic syndrome. 

Notes: † the Cinnamon and placebo group raw results for fasting blood 
glucose in the intention to treat and the per protocol analyses were the 
same; in addition, the mean differences were similar when the results 
were adjusted for baseline BMI and were significant in comparison with 
placebo (p = 0.001); * raw results significant (p = 0.011), the mean 
difference was also significant when the results were adjusted for 
baseline BMI (p = 0.023) 
 

Fenugreek 
Whole Fenugreek seed (Trigonella foenum-graecum) has 
been used in a number of traditional systems for a range 
of applications. Fenugreek is also used as a culinary spice 
in many cultures. 
 

Constituents of Fenugreek seed include steroidal saponins, 
flavonoids, lipids (fatty acids), sterols, protein, amino 
acids, an alkaloid, proteinase inhibitors and 
carbohydrates.47,81 Carbohydrates, including fibre and gum, 
make up a substantial proportion of the constituents 
(about 50%).82,83 
 

The non-protein amino acid 4-hydroxyisoleucine is thought 
to be one of the major active constituents in whole 
Fenugreek seed. 4-Hydroxyisoleucine is not found in 
mammalian tissues, and is only present in some plants, 

Cinnamomum verum: 2 trials (2012, 2014) 

• Cinnamon (3 g/day, for 8 weeks) produced significant decreases in fasting blood glucose (9%) and HbA1c (6%) from baseline. The 
reductions were not significant compared to the placebo group.68 Another trial using the same dose of powder, ingested as an infusion in 
black tea for the same period, did not have significant effects on these parameters.69 

Cinnamomum cassia: 11 trials (2003-2015) 

• Five trials found a lowering of fasting blood glucose,56-58,70,71 and in 3 trials, HbA1c was reduced.58-60 The results were significant compared to 
baseline values, and in some trials the results were significant compared to placebo/control. The dose ranged from 1.0 to 14.4 g/day 
(equivalent to dried bark), taken for 40 days to 4 months (5 trials used a dose of 1-3 g/day). 

• No significant effect was found in 5 trials for fasting blood glucose where Cinnamon was taken at 1-2 g/day (equivalent to dried bark) over 
periods of 6 weeks to 3 months.59,61-63,72 No effect was found for HbA1c.57,61-63,72 

Cinnamon (species not defined): 7 trials (2010-2018) 

• Six trials found a lowering of fasting blood glucose from baseline.64,73-77 In some trials it was noted that the results were also significant 
compared to placebo.73,75,77 In the other trial, fasting blood glucose decreased in those treated with Cinnamon, and increased in the placebo 
group, but the difference did not reach statistical significance (p = 0.06).78 The dose ranged from 1 to 3 g/day (equivalent to dried bark), 
taken for 1 to 3 months.  

• Three trials also measured HbA1c,74,77,78 and significant effect was found in one trial.77 

Table 4. Effect of Cinnamon on some glycaemic parameters in people with type 2 diabetes participating in controlled trials. 



 

Not for Public Distribution. For Education of Health Care Professionals Only. 8 

such as species of Trigonella and including the seed of 
Fenugreek.84 The amount varies, for example, from 
0.015% to 0.6% in dried seed depending upon where the 
plant is grown.84,85 
 

4-Hydroxyisoleucine was shown to stimulate glucose-
dependent insulin secretion in vitro, having a direct effect 
on pancreatic islets. It has also been investigated in vivo 
(experimental models): high oral doses of  
4-hydroxyisoleucine decreased plasma insulin, glucose and 
lipid levels, and reduced body weight in obese, insulin-
resistant mice.86  
 

A 2001 placebo-controlled trial found that aqueous 
alcoholic extract of Fenugreek seed taken for 2 months 
significantly improved glycaemic control, particularly 
fasting blood glucose, insulin resistance and insulin 
sensitivity, in those with newly-diagnosed type 2 diabetes. 
About 80% of patients were taking oral hypoglycaemic 
drugs. Treatment with Fenugreek extract also significantly 
decreased serum triglyceride levels.87 Aqueous alcoholic 
extract of Fenugreek seed significantly improved fasting 
blood glucose by 24.6% (9.07 to 6.84 mmol/L) and HbA1c 
by 9.38% (7.93 to 7.18%) after 12 weeks in unmedicated 
type 2 diabetics. Significant decreases were also observed 
for total cholesterol, triglycerides and LDL-cholesterol.88 In 
both trials, the extract was not defined in terms of the 
dried herb equivalent of Fenugreek seed. 
 

Fifty-four type 2 diabetic patients not well controlled by 
oral hypoglycaemic drugs were randomly divided into 4 
groups: placebo, Cinnamon, Fenugreek, Cinnamon + 
Fenugreek, and treated for 40 days. Participants were 
asked to adhere to a diet program. There were no 
significant differences between the groups at baseline for 
age, body weight or time since diagnosis. At the end of 
treatment, 2 hour-postprandial glucose levels had 
significantly decreased from baseline for all groups 
including those receiving placebo. The decrease in the 
group receiving the combination of herbs was 
significant compared to placebo (-24.8% vs -9.8%; 
p < 0.05). The decreases in this parameter for the 
Cinnamon and Fenugreek groups were 20.0% and 21.0%, 
respectively (significant compared to baseline only). 
Patients took capsules containing powdered Cinnamon 
bark (3 g/day; species undefined), filtered decoction made 
from Fenugreek seed (15 g/day) or combination of the 
two herbs at the same dosage. HbA1c levels were also 
significantly improved in those receiving Cinnamon and 
the herbal combination, compared to placebo.89 
 

In a randomised, double-blind trial Fenugreek seed extract 
reduced spontaneous dietary fat consumption in 
healthy overweight volunteers. The aqueous alcoholic 
extract contained known quantities of steroidal saponins, 
trigonelline and 4-hydroxyisoleucine, and was taken for 6 
weeks. The daily dose of 4-hydroxyisoleucine was 17 mg. 
Energy intake was assessed from dietary records. At the 

end of the trial there was a significant difference between 
the Fenugreek seed extract group compared to those 
receiving the placebo for dietary fat consumption 
(expressed as fat-REI/TEE (fat reported energy intake/total 
energy expenditure): 0.26 vs 0.30, respectively; p < 0.05). 
At the end of the trial the fasting insulin to glucose ratio 
was significantly lower for Fenugreek extract in 
comparison to placebo.90 Dietary fat consumption was also 
decreased in healthy, normal-weight volunteers who took 
the same extract at the same dosage for 14 days. Diet and 
physical activity were assessed before and at the end of 
treatment, using a 7-day record.91 
 

Safety 
Nigella 

Nigella seed and its constituents have low toxicity, 
particularly at therapeutic doses.92,93 
 

Mild gastrointestinal discomfort can occur occasionally, and 
it may be best taken after meals.94 
 

As there are traditional references to Nigella causing 
terminations when given in high doses, it is 
contraindicated in pregnancy.4,95,96 It may also be best 
avoided in women wishing to conceive: animal studies 
have demonstrated an antifertility effect (preventing 
pregnancy),96,97 although not at lower doses.98 
 

Bitter Melon 

There are historical references to Bitter Melon fruit being 
used as an abortifacient, for example, in India.99,100 
Contemporary practitioners of Ayurveda also recommend 
Bitter Melon fruit not be used in pregnancy (due to the 
'bitter and descending effect').95 Animal studies refer to 
adverse effects during pregnancy, although the results are 
not consistent for oral use of the fruit. The constituents 
most consistently cited for the abortifacient activity are 
found in the seed (proteins).101-103 Teratogenic effects have 
been demonstrated using extract of whole unripe fruit 
(pulp and seed)104 and an antifertility effect is suggested 
by the prolongation of the oestrus cycle and dioestrous 
phase in mice fed an extract of the fruit.105 An antifertility 
effect has been demonstrated in male animals after 
ingesting fruit juice and extract of deseeded fruit.106,107 
 
In two small clinical trials involving people with type 2 
diabetes, treatment with Bitter Melon did not significantly 
alter liver enzymes. Patients received 2 g/day of dried 
fruit pulp for 3 months or 6 g/day of dried deseeded 
unripe fruit for 16 weeks.39,108 
 

There is a theoretical concern for people with glucose-6-
phosphate dehydrogenase deficiency, as the seeds of 
Momordica charantia contain vicine,109 (a constituent 
associated with causing favism in this population). (This 
would not be a concern if deseeded fruit were consumed.) 
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Cinnamon 

Cinnamomum verum bark is traditionally contraindicated 
in pregnancy,47,110 perhaps due to its ability to induce 
uterine contractions,46,111 although the need for the 
contraindication has been questioned.47 
 

Two animal studies have investigated the effect on adult 
offspring of the maternal intake of an aqueous extract of 
Cinnamon during lactation. Some beneficial effects, such 
as lower visceral fat mass, occurred in one study, although 
the other study found adverse effects (such as higher 
visceral fat mass and increased lipid accumulation) when 
the rats were assessed at an older age.112,113 Assuming the 
administered dose (400 mg/kg/day) refers to the dried 
herb equivalent of the extract, this corresponds to 
approximately 5.3 g/day for a 70-kg human. 
 

Cinnamon is contraindicated in known 
allergy/hypersensitivity to Cinnamon or Peruvian 
balsam.110 
 

A review of controlled clinical trials involving people with 
diabetes found adverse reactions to Cinnamon 
(predominantly C. cassia) were generally mild and 
infrequent.114 A few, more serious adverse effects have 
been reported.115 
 

There have been concerns about the safety of coumarin. 
Cinnamomum cassia bark can contain up to 1.2% 
coumarin, although often lower levels are present. 
Cinnamomum verum contains only a trace amount. In 
2004, the European Food Safety Authority recommended a 
coumarin daily intake limit of 0.1 mg/kg body 
weight.116,117 The Australian Therapeutic Goods 
Administration has imposed a limit of no more than 
0.001% (10 ppm) of coumarin in listed (low-risk) 
medicines.118 The concern centres around hepatotoxicity 
which has been demonstrated in animals. In addition, 
clinical data from patients treated with coumarin have 
revealed the existence of a subgroup which is sensitive to 
developing hepatotoxicity. This group may amount to a 
single-digit percentage of the population.119 The doses of 
coumarin utilised in these clinical studies were generally 
well in excess of the amount of coumarin ingested from 
Cinnamon in food or herbal medicines. It is advised that for 
ongoing ingestion, species of Cinnamomum with a low 
coumarin content, such as Cinnamomum verum, be 
used.118,120 
 

Fenugreek 

Ongoing administration of Fenugreek whole or defatted 
seed in doses up to 100 g/day in patients and healthy 
volunteers found no liver or kidney toxicity. Main side 
effects were transient symptoms of gastrointestinal 
discomfort.121,122 
 

Toxicological studies in animals suggest low acute toxicity 
for ethanol extracts of Fenugreek and for two isolated 

constituents (4-hydroxyisoleucine and trigonelline) given 
orally.123,124 A Fenugreek seed extract containing 40%  
4-hydroxyisoleucine did not exhibit genotoxicity in a 
standard battery of tests.125 
 

Although the animal research is not consistent (in terms of 
an antifertility effect),123 it is recommended that 
Fenugreek not be taken doses in higher than that used in 
cooking, during pregnancy or in couples wishing to 
conceive. 
 

Studies are not consistent or conclusive but Fenugreek 
extracts may have an inhibiting effect on the thyroid. 
Results include: inhibiting T3 production (but increased 
thyroxine (T4) concentration) in normal adult mice and 
rats,126,127 suppressing the hypothalamic-pituitary-thyroid 
axis (e.g. decreased TSH, free T3 and free T4 levels and 
regressed thyroid gland) in normal and type 1 diabetic 
rats,127 and decreasing thyroid hormones in hyperthyroid 
animals.128 Until further information is available, caution is 
advised with high doses of Fenugreek seed (> 20 g/day) 
in patients with low thyroid activity.129 
 

Allergy to Fenugreek (powder) has been reported. It may 
also cause reactions in those with peanut allergy due to 
cross-reactivity.130 

 

Supportive Formulation 

These herbs complement each other to support hypoglycaemic 
and hypolipidaemic actions. 
 

Indications 

• Adjunctive treatment for diabetes, metabolic syndrome, 
glucose fluctuations due to stress, dysglycaemia and 
prediabetes with an emphasis on early disease stage and/or 
acute condition. 

 

 
REFERENCES 
 
1 Zaid H, Silbermann M, Ben-Arye E et al. Evid Based Complement 
Alternat Med 2012; 2012: 349040 2 Hooper D. Bull Misc Inform Kew 
1931; 1931(6): 299-344 3 Ramadan MF. Int J Food Sci Technol 2007; 
42(10): 1208-1218 4 Nadkarni A. Dr K.M. Nadkarni’s Indian Materia 
Medica. 3rd Edn. First published 1954, reprinted Popular Prakashan, 
Bombay, India, 1976. 5 Tahraoui A, El-Hilaly J, Israili ZH et al. J 
Ethnopharmacol 2007; 110(1): 105-117 6 Al-Jasass FM, Al-Jasser MS. 
ScientificWorldJournal 2012; 2012: 859892 7 Liu X, Abd El-Aty AM, Shim 
JH. Mini Rev Med Chem 2011; 11(11): 947-955 8 Burits M, Bucar F. 
Phytother Res 2000; 14(5): 323-328 9 El Rabey HA, Al-Seeni MN, 
Bakhashwain AS. Evid Based Complement Alternat Med 2017; 2017: 
5439645 10 Kaleem M, Kirmani D, Asif M et al. Indian J Exp Biol 2006; 
44(9): 745-748 11 Ikram F, Hussain F. Int Med J Malaysia 2014; 13(1): 13-
18 12 Bamosa A, Kaatabi H, Lebda F et al. Indian J Physiol Pharmacol 
2010; 54(4): 344-354 13 Kaatabi H, Bamosa AO, Badar A et al. PLoS One 
2015; 10(2): e0113486 14 Bamosa A, Kaatabi H, Badar A et al. J Family 
Community Med 2015; 22(2): 88-95 15 Bilal A, Masud T, Uppal AM. 
Diabetes Res Clin Pract 2008; 79(Suppl 1): S19-S20 16 Bilal A. Thesis: 
Effects Of Different Preparations Of Nigella Sativa (NS) On Glucose And 
Lipid Metabolism In Type II Diabetic Patients [PhD]. PMAS-Arid Agriculture 
University, Rawalpindi, 2008. 17 Jafri SA, Rehman KU, Qasim M et al. J 
Biotechnol Res 2016; 2(7): 55-58 18 Shaafi SM, Kulkarni H. SSRG IJMS 
2017; 4(3): 37-42 19 Shah AS, Khan GM, Badshah A et al. African J 
Biotechnol 2012; 11(48): 10919-10925 20 Amin F, Islam N, Anila N et al. 



 

Not for Public Distribution. For Education of Health Care Professionals Only. 10 

Complement Ther Med 2015; 23(2): 165-174 21 Kaatabi H, Bamosa AO, 
Lebda FM et al. J Family Community Med 2012; 19(3): 155-161 22 Badar 
A, Kaatabi H, Bamosa A et al. Ann Saudi Med 2017; 37(1): 56-63 23 Al 
Dhaheri A. Dubai Nutrition Conference. Dubai, 17-19 November 2016. 24 
Ibrahim R, Hamdan N, Mahmud R et al. J Transl Med 2014; 12: 82 25 
Joseph B, Jini D. Asian Pac J Trop Dis 2013; 3(2): 93-102 26 Nagarani G, 
Abirami A, Siddhuraju P. Food Sci Human Wellness 2014; 3(3-4): 117-126 
27 Singh J, Cumming E, Manoharan G et al. Open Med Chem J 2011; 
5(Suppl 2): 70-77 28 Grover JK, Yadav SP. J Ethnopharmacol 2004; 93(1): 
123-132 29 Behera T, Staub J, Behera S et al. Med Arom Plant Sci Biotech 
2008; 1(2): 224-226 30 Harinantenaina L, Tanaka M, Takaoka S et al. Chem 
Pharm Bull (Tokyo) 2006; 54(7): 1017-1021 31 Smith FP, Stuart GA. 
Chinese Materia Medica: Vegetable Kingdom. Revised Edn. American 
Presbyterian Mission Press, Shanghai, 1911. 32 Efird JT, Choi YM, Davies 
SW et al. Int J Environ Res Public Health 2014; 11(2): 2328-2345 33 Leung 
L, Birtwhistle R, Kotecha J et al. Br J Nutr 2009; 102(12): 1703-1708 34 
Welihinda J, Karunanayake EH, Sheriff MH et al. J Ethnopharmacol 1986; 
17(3): 277-282 35 Boone CH, Stout JR, Gordon JA et al. Nutr Diabetes 
2017; 7(1): e241 36 Kasbia GS, Arnason JT, Imbeault P. J Ethnopharmacol 
2009; 126(1): 127-133 37 Fuangchan A, Sonthisombat P, Seubnukarn T et 
al. J Ethnopharmacol 2011; 134(2): 422-428 38 Rahman IU, Khan RU, 
Rahman KU et al. Nutr J 2015; 14: 13 39 Cortez-Navarrete M, Martinez-
Abundis E, Perez-Rubio KG et al. J Med Food 2018; 21(7): 672-677 40 
Rosales RF, Fernando R. Philipp J Intern Med 2001; 39(3): 213-216 41 
Pitipanapong J, Chitprasert S, Goto M et al. Sep Purif Technol 2007; 52(3): 
416-422 42 Krawinkel MB, Ludwig C, Swai ME et al. J Ethnopharmacol 
2018; 216: 1-7 43 Habib AG, A. Pakistan J Pharm 2003; 20(1): 37-40 44 
Fuangchan A, Seubnukarn T, Jungpattanawadee D et al. Srinagarind Med J 
2009; 24(4): 332-338 45 British Herbal Medicine Association’s Scientific 
Committee. British Herbal Pharmacopoeia. BHMA, Bournemouth, 1983. 46 
Felter HW, Lloyd JU. King's American Dispensatory. 18th Edn. First 
published 1898-1900, reprinted Eclectic Medical Publications, Portland, 
1983. 47 British Herbal Medicine Association. British Herbal Compendium, 
Volume 2. BHMA, Bournemouth, 2006. 48 Pharmaceutical Society of Great 
Britain. British Pharmaceutical Codex 1934. The Pharmaceutical Press, 
London, 1941. 49 Blacow NW (ed). Martindale: The Extra Pharmacopoeia. 
First published 1972, reprinted The Pharmaceutical Press, London, 1973. 
50 Blumenthal M (ed). Herbal Medicine: Expanded Commission E 
Monographs. Integrative Medicine Communications, Newton, MA, 2000. 
51 Ravindran PN et al (eds). Cinnamon and Cassia: the genus 
Cinnamomum. CRC Press LLC, Boca Raton, 2004. 52 Leach D, Fryganas C, 
Mueller-Harvey I et al. Planta Med 2017; 4(S 01): We-SL-01 53 Leach D, 
Wohlmuth H, Fryganas C et al. Presentation at GA 2017 – 65th Annual 
Meeting of the Society for Medicinal Plant and Natural Products 
Research. Basel, Switzerland, 3-7 September 2017. 54 Report on file. 
Integria Healthcare Research Laboratory, Brisbane. 55 Anderson R, 
Broadhurst C, Polansky MM et al. J Agric Food Chem 2004; 52: 65-70 56 
Khan A, Safdar M, Ali Khan MM et al. Diabetes Care 2003; 26(12): 3215-
3218 57 Mang B, Wolters M, Schmitt B et al. Eur J Clin Invest 2006; 36(5): 
340-344 58 Lu T, Sheng H, Wu J et al. Nutr Res 2012; 32(6): 408-412 59 
Akilen R, Tsiami A, Devendra D et al. Diabet Med 2010; 27(10): 1159-
1167 60 Crawford P. J Am Board Fam Med 2009; 22(5): 507-512 61 
Suppapitiporn S, Kanpaksi N, Suppapitiporn S. J Med Assoc Thai 2006; 
89(Suppl 3): S200-S205 62 Vanschoonbeek K, Thomassen BJ, Senden JM et 
al. J Nutr 2006; 136(4): 977-980 63 Blevins SM, Leyva MJ, Brown J et al. 
Diabetes Care 2007; 30(9): 2236-2237 64 Khan R, Khan Z, Shah S. 
Pakistan J Nutr 2010; 9(5): 430-433 65. Wainstein J, Stern N, Heller S et 
al. J Med Food 2011; 14(12): 1505-1510 66 Allen RW, Schwartzman E, 
Baker WL et al. Ann Fam Med 2013; 11(5): 452-459 67 Akilen R, Tsiami A, 
Devendra D et al. Clin Nutr 2012; 31(5): 609-615 68 Vafa M, Mohammadi 
F, Shidfar F et al. Int J Prev Med 2012; 3(8): 531-536 69 Azimi P, 
Ghiasvand R, Feizi A et al. Rev Diabet Stud 2014; 11(3-4): 258-266 70 
Tangvarasittichai S, Sanguanwong S, Sengsuk C et al. Int J Toxicol 
Pharmacol Res 2015; 7(4): 158-164 71 Soni R, Bhatnagar V. Ethno-Med 
2009; 3(2): 141-144 72 Hasanzade F, Toliat M, Emami SA et al. J Tradit 
Complement Med 2013; 3(3): 171-174 73 Sahib AS. J Intercult 
Ethnopharmacol 2016; 5(2): 108-113 74 Mirfeizi M, Mehdizadeh Tourzani 
Z, Mirfeizi SZ et al. J Diabetes 2016; 8(5): 647-656 75 Haghighian HK, 
Naimi AF, Gargari BP et al. J Paramed Sci 2011; 2(1): 2-6 76 Hosseini SA, 
Alipour M, Zare Javid A et al. J Appl Environ Biol Sci 2014; 4(2): 295-298 77 
Zare R, Nadjarzadeh A, Zarshenas MM et al. Clin Nutr 2018: [Ahead of 
Print] 78 Talaei B, Amouzegar A, Sahranavard S et al. Nutrients 2017; 9(9): 

991 79 Sengsuk C, Sanguanwong S, Tangvarasittichai O et al. Diabetol Int 
2016; 7(2): 124-132 80 Gupta Jain S, Puri S, Misra A et al. Lipids Health Dis 
2017; 16(1): 113 81 Bone K. A Clinical Guide to Blending Liquid Herbs: 
Herbal Formulations for the Individual Patient. Churchill Livingstone, St 
Louis, Missouri, 2003. 82 Fuller S, Stephens JM. Adv Nutr 2015; 6(2): 189-
197 83 Ahmad A, Alghamdi SS, Mahmood K et al. Saudi J Biol Sci 2016; 
23(2): 300-310 84 Broca C, Manteghetti M, Gross R et al. Eur J Pharmacol 
2000; 390(3): 339-345 85 Hajimehdipoor H, Sadat-Ebrahimi S, Izaddoost M 
et al. Planta Med 2008; 74(9): PH12 86 Jette L, Harvey L, Eugeni K et al. 
Curr Opin Investig Drugs 2009; 10(4): 353-358 87 Gupta A, Gupta R, Lal B. 
J Assoc Physicians India 2001; 49: 1057-1061 88 Singh A, Rai J, Mahajan 
DS. Int J Basic Clin Pharmacol 2016; 5(3): 942-950 89 Ahmed JH, Al-Adab 
RA, Mansour AA. MJBU 2014; 32(1): 16-21 90 Chevassus H, Gaillard JB, 
Farret A et al. Eur J Clin Pharmacol 2010; 66(5): 449-455 91 Chevassus H, 
Molinier N, Costa F et al. Eur J Clin Pharmacol 2009; 65(12): 1175-1178 92 
Ali BH, Blunden G. Phytother Res 2003; 17(4): 299-305 93 Gholamnezhad 
Z, Havakhah S, Boskabady MH. J Ethnopharmacol 2016; 190: 372-386 94 
Jaffar S, Chandrasekhar K, Padmanabha R et al. IJOPP 2013; 6(2): 34-37 95 
Pole S. Ayurvedic Medicine: The Principles of Traditional Practice. Singing 
Dragon, London, 2013. 96 Keshri G, Singh MM, Lakshmi V et al. Indian J 
Physiol Pharmacol 1995; 39(1): 59-62 97 Velmurugan R, Jeganathan N. 
Asian J Chem 2007; 19(6): 4936-4938 98 Prakash AO, Mathur R. Indian J 
Exp Biol 1976; 14(5): 623-626 99 Khan A, Khan A. JNR 2003; 3(1): 41-44 
100 Ajesh T, Krishnaraj M, Prabu M et al. Int J Pharmtech Res 2012; 4(3): 
1015-1017 101 World Health Organization. WHO Monographs on Selected 
Medicinal Plants Volume 4. WHO, Geneva, 2009. 102 Raman A, Lau C. 
Phytomedicine 1996; 2(4): 349-362 103 Ross IA. Medicinal Plants of the 
World: Chemical Constituents, Traditional and Modern Medicinal Uses. 
2nd Edn. Humana Press, New Jersey, 2003. 104 Uche-Nwachi EO, McEwen 
C. Afr J Tradit Complement Altern Med 2009; 7(1): 24-33 105 Jerald E, 
Pandey A, Bigoniya P et al. J Appl Pharm 2012; 4(3): 682-696 106 
Luangpirom A, Kourchampa W, Somsapt P. Int J Phytomed 2015; 7(2): 
199-204 107 Udoh P, Ojenikoh C, Udoh F. Global J Pure Appl Sci 2001; 7(4): 
621-631 108 Trakoon-osot W, Sotanaphun U, Phanachet P et al. J Pharm 
Res 2013; 6(8): 859-864 109 Basch E, Gabardi S, Ulbricht C. Am J Health 
Syst Pharm 2003; 60: 356-359 110 Blumenthal M. The Complete German 
Commission E monographs: Therapeutic Guide to Herbal Medicines. 1998. 
111 Ellingwood F, Lloyd JU. American Materia Medica, Therapeutics and 
Pharmacognosy. 11th Edn. First published 1898, reprinted Eclectic 
Medical Publications, Portland, 1983. 112 Bento-Bernardes T, Toste FP, 
Pazos-Moura CC et al. J Sci Food Agric 2017; 97(11): 3855-3863 113 Neto 
JGO, Bento-Bernardes T, Pazos-Moura CC et al. Endocrine 2018: [Ahead of 
Print] 114 Leach MJ, Kumar S. Cochrane Database Syst Rev 2012; 9: 
CD007170 115 Crawford P, Crawford AJ. J Am Board Fam Med 2018; 31(5): 
809-811 116 Blahova J, Svobodova Z. ScientificWorldJournal 2012; 2012: 
263851 117 Woehrlin F, Fry H, Abraham K et al. J Agric Food Chem 2010; 
58(19): 10568-10575 118 TGA eBusiness Services. Notification of updates 
to the listed medicines validation rules to reflect the SUSMP limits for 
coumarin as a component of herbal ingredients used in listed medicines, 
24/12/2015. Available online: 
https://www.ebs.tga.gov.au/ebs/home.nsf/webnews/46CEDA48797D7
E08CA257F2400838E33?OpenDocument. Accessed: January 2017. 119 
Abraham K, Wohrlin F, Lindtner O et al. Mol Nutr Food Res 2010; 54(2): 
228-239 120 Bundesinstitut für Risikobewertung. FAQ on coumarin in 
cinnamon and other foods, 27th September 2012. Available online: 
http://www.bfr.bund.de/en/faq_on_coumarin_in_cinnamon_and_other
_foods-8487.html. Accessed: March 2018. 121 Gong J, Fang K, Dong H et al. 
J Ethnopharmacol 2016; 194: 260-268 122 Neelakantan N, Narayanan M, 
de Souza R et al. Nutr J 2014; 13(1): 7 123 Ouzir M, El Bairi K, Amzazi S. 
Food Chem Toxicol 2016; 96: 145-154 124 Mowla A, Alauddin M, Rahman 
MA et al. Afr J Tradit Complement Altern Med 2009; 6(3): 255-261 125 
Flammang AM, Cifone MA, Erexson GL et al. Food Chem Toxicol 2004; 
42(11): 1769-1775 126 Panda S, Tahiliani P, Kar A. Pharmacol Res 1999; 
40(5): 405-409 127 Majumdar J, Chakraborty P, Mitra A et al. Exp Clin 
Endocrinol Diabetes 2017; 125(7): 441-448 128 Tahiliani P, Kar A. 
Phytother Res 2003; 17(3): 294-296 129 Mills S, Bone K. The Essential 
Guide to Herbal Safety. Elsevier-Churchill Livingstone, St. Louis, 2005. 130 
Vinje NE, Namork E, Lovik M. Scand J Immunol 2011; 74(4): 342-353 
 
Author: Michelle Morgan 
© Copyright 2018 MediHerb. 

 


	Bitter Melon
	Nigella
	Cinnamon
	Author: Michelle Morgan
	© Copyright 2018 MediHerb.

	Fenugreek
	Nigella
	Clinical Studies
	Hypoglycaemic Activity: Diabetes
	Hypoglycaemic Activity: Metabolic Syndrome
	Hypolipidaemic Activity in Diabetes & Metabolic Syndrome


	Bitter Melon
	Clinical Studies

	Cinnamon
	Clinical Studies: Diabetes
	Clinical Studies: Metabolic Syndrome

	Fenugreek
	Safety
	Nigella
	Bitter Melon
	Cinnamon
	Fenugreek


