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Abstract

Fenugreek has a long history of medical uses
in Ayurvedic and Chinese medicine, and has
been used for numerous indications, including
labor induction, aiding digestion, and as a
general tonic to improve metabolism and
health. Preliminary animal and human trials
suggest possible hypoglycemic and
antihyperlipidemic properties of oral fenugreek
seed powder.

(Altern Med Rev 2003;8(1):20-27)

Historical Uses of Fenugreek

Fenugreek (Trigonella foenum-graecum
L. Leguminosae) is one of the oldest medicinal
plants, originating in India and Northern Africa.
An annual plant, fenugreek grows to an average
height of two feet. The leaves and seeds, which
mature in long pods, are used to prepare extracts
or powders for medicinal use. Applications of
fenugreek were documented in ancient Egypt,
where it was used in incense and to embalm
mummies. In modern Egypt, fenugreek isstill used
as a supplement in wheat and maize flour for
bread-making.! In ancient Rome, fenugreek was
purportedly used to aid labor and delivery. In
traditional Chinese medicine, fenugreek seedsare
used asatonic, aswell asatreatment for weakness
and edema of the legs.? In India, fenugreek is
commonly consumed as a condiment? and used
medicinally as a lactation stimulant.® There are
numerous other folkloric uses of fenugreek,
including the treatment of indigestion and
baldness. The possible hypoglycemic and
antihyperlipidemic properties of oral fenugreek
seed powder have been suggested by the results
of preliminary animal and human trials.

Page 20

Active Constituents

Thefraction of fenugreek that containsthe
testa (i.e., the portion of the fenugreek seed with
the peculiar smell and bitter taste) and the en-
dosperm of the defatted seeds (i.e., the “A”
subfraction) are thought to be associated with the
hypoglycemic effects of fenugreek. These effects
have not been observed in studies of lipid ex-
tracts.*® It is possible fenugreek lowers lipids be-
cause it contains saponinsthat are transformed in
the gastrointestinal tract into sapogenins.
Fenugreek seeds contain 50-percent fiber (30-per-
cent soluble fiber and 20-percent insoluble fiber)
that can slow the rate of postprandial glucose ab-
sorption. Thismay be asecondary mechanism for
its hypoglycemic effect.

M echanisms of Action

The hypoglycemic effects of fenugreek
have been attributed to several mechanisms.
Sauvaire et al demonstrated in vitro the amino acid
4-hydroxyisoleucinein fenugreek seedsincreased
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glucose-induced insulin release in human and rat
pancreatic islet cells.® This amino acid appeared
to act only on pancreatic beta cells, since the lev-
elsof somatostatin and glucagon were not altered.
In human studies, fenugreek reduced the area un-
der the plasma glucose curve and increased the
number of insulin receptors, although the mecha-
nism for this effect is unclear.” In humans,
fenugreek seeds exert hypoglycemic effects by
stimulating glucose-dependent insulin secretion
from pancreatic beta cells,® as well as by inhibit-
ing the activities of alpha-amylase and sucrase,®
two intestinal enzymes involved in carbohydrate
metabolism.

Fenugreek seeds also lower serum trig-
lycerides, total cholesterol (TC), and low-density
lipoprotein cholesterol (LDL-C).1*% These effects
may be due to sapogenins, which increase biliary
cholesterol excretion, in turn leading to lowered
serum cholesterol levels.2°*>1 Thelipid-lowering
effect of fenugreek might also be attributed to its
estrogenic constituent, indirectly increasing thy-
roid hormone T,.

Fenugreek in the Treatment of
Diabetes
Type 2 Diabetes

In animal and several small, human tri-
als, fenugreek seedshave beenfoundto lower fast-
ing serum glucoselevels, both acutely and chroni-
caly.

Guptaet a reported the results of asmall
randomized, controlled, double-blind trial to
evaluate the effects of fenugreek seeds on glyce-
mic control.*®® Twenty-five patients with newly
diagnosed type 2 diabetesreceived either 1 g daily
of a hydroalcoholic extract of fenugreek seeds or
“usual care” (dietary discretion and exercise). Af-
ter two months, mean fasting blood glucose lev-
els were reduced in both groups without signifi-
cant differences between groups (148.3 mg/dL to
119.9 mg/dL in the fenugreek group versus 137.5
mg/dL to 113.0 mg/dL inthe*“usual care” group).
There were no significant differences between
groups in mean glucose tolerance test values at
the study’s end. The authors did note differences
between groups in the area under the curve for
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blood glucose and insulin levels. This study sug-
geststhat fenugreek seed extract and diet/exercise
may be equally effective strategies for attaining
glycemic control in type 2 diabetes. However, the
trial may have been too small or brief to detect
significant mean differences between groups. In
addition, it is not clear if mean glucose values
would have normalized without intervention, and
design and methods were not well described,
which limitstheclinical relevance of theseresults.

Raghuram et al reported the results of a
randomized, controlled, crossover trial of
fenugreek seedsin 10 patients with type 2 diabe-
tes.” The doses of these patients' antidiabetic drug,
glibenclamide, ranged from 2.5-7.5 mg per day;
both medication dose and dietary intake were sta-
bilized prior to the actual study periods. The pa-
tientswere given either 25 g powdered fenugreek
seedsintwo equal doseswith mealsor mealswith-
out fenugreek supplementation for 15 days. The
fenugreek powder was added to the experimental
dietintheform of dietary fiber, resulting in higher
fiber content in the experimental diet than in the
control diet. Five diabetic patients were random-
ized to receive fenugreek during the first 15-day
period; the other five received it during the sec-
ond period. Subjects were then crossed over an
additional 15 days with no washout period. Inthe
fenugreek-treated patients, statistically significant
mean improvements were reported for glucose-
tolerance test scores and serum-clearance rates of
glucose (control group, 153 + 11.92 mg/mL/min;
fenugreek group, 136.4 = 6.36 mg/mL/min). The
absolute difference in glucose between the two
groups was not mentioned. Larger studies with
washout periods are needed to confirm these re-
sults.

Sharma and Raghuram conducted two
randomized, controlled, crossover studies in pa
tients with type 2 diabetes.® The doses of 15 pa-
tients' antidiabetic drug, glibenclamide/glipizide/
metformin, were reduced by 20 percent and both
medi cation dose and dietary intake were stabilized
for one week prior to the actual study periods. In
the first study, subjects ate meals with or without
100 g of defatted fenugreek seed powder, divided
into two equal doses, for 10 days. Patients were
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The second study had a similar study

then crossed over an additional 10 days. Seven of

the 15 patients

except the duration of the study was 20

design

received the fenugreek diet first;

days and the total subject number was five (three

there was no washout period.

patients received the fenugreek diet first).°
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Table 2. Jadad Score Explanation

Was the study described as randomized (this includes words such as randomly, random, and randomization)?

Was the method used to generate the sequence of randomization described and appropriate (table of random

numbers, computer-generated, etc)?

Was the study described as double blind?

Was the method of double blinding described and appropriate (identical placebo, active placebo, dummy, etc)?

Was there a description of withdrawals and dropouts?

Deduct one point if the method used to generate the sequence of randomization was described and it was
inappropriate (patients were allocated alternately, or according to date of birth, hospital number, etc).

Deduct one point if the study was described as double blind but the method of blinding was inappropriate (e.g.,
comparison of tablet vs. injection with no double dummy).

*Points are added, and a score =4 is considered high quality methodologically. Based on Jadad AR, Moore RA, Carroll D, et al. Assessing the
quality of reports of randomized clinical trials: Is blinding necessary? Control Clin Trials 1996;17(1):1-12.

Significant mean improvements in fasting blood-
glucose levels and glucose-tolerance test results
were described in the fenugreek-treated patients.
Thereductioninfasting blood glucose ranged from
179 = 24 mg/dL to 137 = 20.2 mg/dL (p<0.05) in
thefirst study and from 157 + 22.2 mg/dL to 116
+ 17.1 mg/dL (p<0.05) in the second study. The
24-hour urinary glucose excretion in both studies
was statistically significant. The fenugreek-treated
patient group also reported subjective
improvements in polydipsia and polyuria.

Neergja and Rajyalakshmi presented a
poorly designed, complex case seriesincluding six
men with type 2 diabetes and six without diabe-
tes.? The cases suggest fenugreek reduced post-
prandial hyperglycemiaprimarily in subjectswith
diabetes, but less so in subjects without diabetes.
Thiseffect might be more pronounced if raw seeds
rather than boiled seeds had been used.

Results from several additional case se-
ries?’2* also suggest fenugreek seeds may improve
glycemic control in type 2 diabetes. As with all
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case series, however, thelack of controlsincreases
the possibility the results obtained were due to
confounding from other interventions. Although
the results of some of these case series are prom-
ising, the conclusions drawn from them are pre-
l[iminary. The studies conducted to date have been
methodol ogically weak, | acking adequate descrip-
tions of blinding, randomization, baseline patient
characteristics, statistical analysis, and standard-
ization data for the therapy used. Demonstrating
theefficacy of fenugreek has also been confounded
by inconsistenciesin the preparations, dosing regi-
mens, and outcome measures used in the trials.
Moreover, none of the investigations have been
conducted over thelong term. Additional study of
fenugreek is warranted in this area before firm
conclusions can be drawn.

Page 23



Page 24

Type 1 Diabetes

Sharma et a conducted a randomized,
controlled, crossover trial in 10 patients with type
1 diabetes.® Over a 10-day period, the subjects
were served mealsthat contained 100 g fenugreek
seed powder in two divided doses each day (lunch
and dinner) or meals without fenugreek. At the
study’s end, significant improvement was noted
in the fenugreek group in several parameters, in-
cluding a 54-percent reduction in 24-hour urine
glucose levels and mean reductions in glucose-
tolerance test values and fasting serum-glucose
levels (from 15.1 = 2.4 mMol/L to 10.9 + 2.75
mMol/L; p<0.01). Although these dataareintrigu-
ing, they cannot be considered definitive. This
study suggests fenugreek may aid with insulin
secretion, as suggested by animal studies, since
typically these patients have little or no endog-
enous insulin production. More studies in people
with type 1 diabetes are warranted.

Table 1 summarizes the fenugreek stud-
iesfor diabetes, while Table 2 describes the scor-
ing procedure for these studies.

Effectson Lipid Lowering

In the Sharma et al trial on type 1 diabe-
tescited above,?® small but statistically significant
reductions were noted in TC (approximately 1.3
mMol/L; p<0.001) andin LDL-C levels(approxi-
mately 1.0 mMol/L; p<0.01), but thelevel of high-
density lipoprotein cholesterol (HDL-C) remained
unchanged. Without an adequate description of
blinding and randomization, the results of this
study can only be considered preliminary.

Several case series have also found
hypochol esterolemic effects associated with oral
fenugreek. Sharmaet al investigated 15 nonobese,
asymptomatic, hyperlipidemic adults.?® After the
subjects had ingested 100 g defatted fenugreek
powder per day for three weeks, their triglyceride
(TG) and LDL-C levelswere lower than baseline
values. Slight decreasesin HDL levels were also
noted.

Inalater study, normalization of lipid pro-
files was observed in 60 patients with type 2 dia-
betes whose diets were supplemented with 25 g
powdered fenugreek seeds per day for 24

Fenugreek Review

weeks.?28 While mean TC, LDL-C, and TG lev-
els decreased by 14-16 percent during the study
period, mean HDL-C levelsincreased by 10 per-
cent. Similarly, Sowmya and Rajyalakshmi ob-
served significant reductions in TC and LDL-C
levelsin 20 adultswith hyperchol esterolemiawho
received 12.5-18.0 g powdered, germinated
fenugreek seeds for one month, although no
changesin HDL-C, very-low-density lipoprotein
(VLDL), or TG levels were observed.?®

In another study, Sharma also reported a
decreaseintotal cholesterol levelsinfivediabetic
patients treated with fenugreek seed powder (25
g orally per day) for 21 days.*® Bordia et a stud-
ied the effects of fenugreek seed powder (2.5 g
administered twice daily for three months) in a
subgroup of 40 subjects.?? In the subjectswho had
coronary artery disease and type 2 diabetes, sig-
nificant decreases in the TC and TG levels were
observed, with no change in HDL-C level. The
methodology for this study was not clearly docu-
mented.

Most available studiesare case series|ack-
ing proper controls, randomization, or blinding.
Further, double-blind research is warranted.

Safety/Adver se Effects

A review of the literature on fenugreek
reveals no reports of clinically significant harm-
ful adverse effects. Although fenugreek hastradi-
tionally been considered safe and well tolerated,
some side effects have been associated with its
use. Caution in using fenugreek is warranted in
patients known to be alergic to it or who are al-
lergic to chickpeas because of possible cross-re-
activity.® Fenugreek contained in curry powder
was found to be an alergen in a patient who re-
ported severe bronchospasm, wheezing, and diar-
rhea!

Other reported side effects include tran-
sient diarrheaand flatulence,?2"* and dizziness.*
Hypoglycemia is an expected effect; therefore,
care should be taken to monitor blood glucose lev-
els when beginning supplementation.21-2532:34
Decreased body weight has al so been reported and
attributed to decreasesin T..* Because fenugreek
preparations can contain coumarin derivatives,
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there is a theoretical risk prothrombin time (PT)
or theinternational normalized ratio (INR) might
be increased, which, in turn, increases the risk of
bleeding.® Fenugreek should not be used during
pregnancy because of its potential uterine stimu-
lating properties observed in early animal stud-
ies.’”

Potential Drug Interactions

Productsrich in fiber (such as fenugreek
fiber) can interfere with the absorption of oral
medi cations because itsfiber is mucilaginous and
has high viscosity in the gut. Prescription medi-
cations, therefore, should be taken separately from
fenugreek-contai ning products. Because concomi-
tant use of fenugreek with other hypoglycemic
agentsmight lower serum glucoselevelsmorethan
expected, the level should be monitored
closely.192+-253233 A n ggueous extract of fenugreek
reduced potassium levels in a small group of
healthy subjects 14 percent.® Consequently,
fenugreek may preci pitate hypokal emiawhen used
in combination with some diuretics, laxatives,
mineral ocorticoids, or other hypokal emic agents.®
Fenugreek is aso purported to contain an estro-
genic constituent. Decreasesin the serum level of
T,andintheT/T, ratio, aswell asanincreasein
the serum level of T,, have been observed in mice
and rats given fenugreek.*

Toxicology

Toxicological evaluation of 60 diabetic
patients who took powdered fenugreek seeds at a
dose of 25 g per day for 24 weeks disclosed no
clinical hepatic or renal toxicity and no hemato-
logical abnormalities.?” In an animal study, the
acute oral LD, was found to be >5 g/kg in rats,
and the acute dermal LD_, was found to be >2 ¢/
kg inrabbits.® In another animal study, fenugreek
powder failed to induce any signs of toxicity or
mortality in mice and rats who received acute and
subchronic regimens.® Moreover, there were no
significant hematological, hepatic, or histopatho-
logical changes in weanling rats fed fenugreek
seeds for 90 days.®
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Dosage

Defatted powdered fenugreek seeds (100
0), divided in two equal doses,®® have been used
to treat type 1 diabetes. Fenugreek seed powder
in capsule form (2.5 g twice daily for three
months)? and in seed powder (25 g divided into
two equal doses)”?"% have been used to treat type
2 diabetes. Fenugreek has al so been used to treated
hyperlipidemia, both as seed powder in capsule
form (2.5 g twice daily for three months)? and as
defatted powdered seeds (100 g divided in two
equal doses).?® Commercially, fenugreek is avail-
able in seed powder capsules, teas, and pulver-
ized seeds that can be mixed in water.

Conclusions and Future Direction

The incidence of type 2 diabetes is in-
creasing dramatically worldwide, resultinginlarge
measure from the increasing prevalence of obe-
sity.* In addition, research is uncovering the im-
portance of the “pre-diabetic” state or metabolic
syndrome, when insulin resistance gives rise to
impairment of glucose metabolism.*%? Unfortu-
nately, patients who have metabolic syndrome or
diabetes are at greatly increased risk of cardio-
vascular morbidity and mortality.*>4 Thus, dietary
supplements that can modulate glucose homeo-
stasis and potentially improve lipid parameters
would bedesirable. Thisisespecially truefor dia-
betes prevention in patients with metabolic syn-
drome. These patients already manifest abnormali-
ties of glucose handling and could benefit from a
low-risk, inexpensive, food-based intervention
aimed at normalizing their metabolic milieu.
Fenugreek is a dietary supplement that may hold
promisein thisregard. The data generated to date
are sparse but will hopefully lead to the devel op-
ment of well-designed, adequately powered, ran-
domized, clinical trials evaluating the effect of
fenugreek seed powder on measures of insulin
resistance, insulin secretion, and cholesterol me-
tabolism.
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