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Abstract

Background: Diabetes mellitus is a major cause of death globally. It causes multiple problems
in various organs and incurs heavy costs for patients and the community health system.The
present study was conducted to evaluate the effect of fenugreek intake on fasting blood sugar
(FBS), HbA1C, body mass index (BMI), waist circumference, blood pressure and quality of life
of type 2 diabetes mellitus (T2DM) patients. Materials and Methods: This randomized, dou-
ble-blinded clinical trial study was conducted on patients with T2DMin Tehran, Iran in 2018.
The treatment group received 5 g of fenugreek powder,and the placebo group received 5 g of
wheat flour twice daily for two months before meals. Results: This study was performed on 62
patients (50% male and 50% female). Both groups had similar demographic characteristics. The
results showed a significant difference between the mean FBS (P<(0.001), HgA1C (P<0.001),
BMI (P<0.001), waist circumference (P<0.001), diastolic blood pressure (P=0.005), and quality
of life (P=0.015). There was no significant difference in mean systolic blood pressure (P=0.189)
between groups. Conclusion: Given the positive effect of fenugreek on FBS, hemoglobin,
HbA1C, BMI, waist circumference, blood pressure and quality of life, it can be recommended for
controlling blood glucose in diabetic patients. [GMJ.2019;8:¢1432] DOI:10.31661/gmj.v8i0.1432
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Introduction ~371 million in 2012. It has been estimated
that the incidence of T2DM will increase to
ype 2 diabetes mellitus (T2DM) is a com- ~552 million by 2030 [2, 3]. Increased inci-

mon metabolic disease [1]. It increased dence of this disease is significantly correlat-
by 6.4% in 2010 to ~285 million and reached ed with an increase in age, change in life-
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style, overweight and economic status. The
importance of T2DM is related to its high
incidence and associated secondary prob-
lems which increase the cost of health care.
T2DM is the leading cause of cardiovascular
disease [4], end-stage renal disease [5], neu-
ropathy and blindness in adults [6]. Strategies
such as nutritional and physical activity, the
use of glycemic and injectable drugs (insulin)
have been recommended for the treatment
of the disease. Oral administration of sever-
al drugs is associated with side effects such
as diarrhea, nausea,bloating, hypoglycemia,
overweight and hepatic damage [7]. Despite
current treatments with drugs, blood glucose
cannot be regulated to control the progression
of the disease [8]. Studies have shown that
36% to 69% of patients fail to attain normal
blood glucose, even after drug administration
[9]. A better strategy without side effects is
essential to control blood glucose in patients
with T2DM. Recent investigations have con-
sidered the use of plant-based drugs as a natu-
ral, inexpensive and anti-diabetic agent with-
out side effects for the treatment of diabetes
[10-12]. Fenugreek, with the scientific name
of Trigonella foenum-graceum, is an herba-
ceous annual that is native to the eastern Med-
iterranean. This is a common herbal plant for
the treatment of diabetes. It is used frequently
in different parts of the Mediterranean, espe-
cially in Iran [13]. In Iranian traditional medi-
cine, fenugreek is considered to be blood glu-
cose and fat reducing plant [14-16]. Studies
have reported that fenugreek has therapeutic
properties without side effects [17, 18]. Stud-
ies have shown that fenugreek is effective in
reducing blood glucose and lipids [19-22]. It
has been demonstrated that fenugreek reduc-
es insulin tolerance by increasing the sensi-
tivity of body cells to insulin [23]. Another
study reports that the addition of fenugreek to
bakery flour can control blood glucose [24].
Although many studies have considered the
therapeutic effects of fenugreek on various
diseases, less information is available about
its effects on fasting blood sugar (FBS),
HbA1C, body weight, waist circumference,
blood pressure and quality of life in T2DM
patients. In the current study, we considered
the effect of fenugreek on these parameters in
patients with T2DM.

Fenugreek and Treatment of Type II Diabetes

Materials and methods

Sample Size Calculation

A total of 30 samples were calculated in each

groupbasedon p =2(Z .|-Zﬂ)2 /d?
(5)

where 0=0.05, f=0.1 and d=0.6. If 10% of

samples dropped, six samples were added to

each group. Eventually, 36 samples were en-

tered into each group.

Drug and Intervention

Fenugreek, scientific name T.foenum-grace-
um (herbarium code from Shahid Beheshti
Medical Science University: SMMU-8078)
is a common anti-diabetic drug which can be
cultivated in all seasons [11]. Fenugreek was
purchased from a reliable market, ground,
weighed using a balance (0.001 g accuracy)
and packaged into opaque packets. A total of
120 packets (each containing 5 g fenugreek)
were provided to each patient. Sixty packets
were delivered to patients at the first meet-
ing,and the other 60 packetswere delivered
to them after one month of intervention. The
placebo was providedsimilarly; however,
wheat flour was used instead of fenugreek.
The pharmacist provided the drug and place-
bo in the same packets, coded them and pre-
pared the packets for the researcher. Only the
pharmacist knew which packet contained the
drug or placebo. The other researchers were
blinded to it. Patients in the fenugreek group
consumed 5 g of fenugreek powder and in the
placebo group consumed 5 g of wheat flour
twice daily for two months starting a meal.

Patients

In this double-blinded, randomized clinical
trial, the effect of fenugreek was investigat-
ed on the parameters of FBS, HbA1C, body
weight, waist circumference, blood pressure
and quality of life in T2DM patients. This
study was conducted in Tehran, Iran from 22
November 2017 to 20 February 2018. T2DM
patients referred to the Diabetes Association
in Tehran, Health Center of Iranian Tradition-
al Medicine (Shahed University) and private
clinics were entered into the study. After the
initial evaluation of 22,000, 5,000 and 8,000
medical documents at these locations, respec-
tively, 1000 T2DM patients were selected
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according to the inclusion and exclusion cri-
teria. After phone contact, only 260 patients
agreed to participate in the study. Eventually,
144 of these patients were selected for further
considerations based on the study criteria.
Before the study, all selected patients visited
medical centers in Tehran and consent letters
were signed by all participants. The inclusion
criteria werethe willingness to participate in
the study, being 35 to 70 years of age, hav-
ing at least a 6-month history of diabetes and
body mass index (BMI)<35 kg/m2. Patients
with use of glycemic drugs or insulin during
the study, being pregnant orlactating, having
an infectious disease (e.g., pneumonia, uri-
nary infection, sepsis) with leukocytosis and
neutrophilia, history of cancer, rheumatologic
diseases, hormonal disease, drug addictions,
smoking, being an organ transplant recipient
were excluded from the study. At the time of
examination, all patients were clinically sta-
ble and had not used any plant-based drugs.
Patients who presented any complications
such as unwillingness to participate, sensitiv-
ity to fenugreek, ketoacidosis, or chronic hy-
perglycemia were excluded from the study. A
questionnaire containing demographic infor-
mation was filled out by all patients,and the
parameters of weight, height and waist cir-
cumference were measured. Blood pressure
was measured by mercury barometer. FBS
and HgA1C were measured using a glucose
test apparatus (Easy Gluco, Infopia; South
Korea) and Clover A1C analyzer (Infopia;
South Korea), respectively. The quality of life
was evaluated using a questionnaire compris-
ing 36 questions. This self-report question-
naire included 8 subscales: physical function
(PF), role impairment due to physical health
(RP), role impairment due to emotional
health (RE), energy/fatigue (EF), emotional
well-being (EW), social function (SF), pain
(P) and general health (GH). The question-
naire has been confirmed by numerous inter-
nal [25], and external [26] studies and a low
score correlates with a poor quality of life.

Groups and Study Design

The patients were randomly divided into two
groups of treatment with fenugreek (n=36)
and placebo (n=36) using the block random-
ization method (sequence AB, BA, by site;
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www.randomizer.org). Patients in both groups
received standard treatments according to
physician instructions. All patients received
phone calls to obtain information about com-
plications or improvements during the study.
All patients in both groups were referred to
our research center at the onset of the study
and the second, third, sixth and eighth weeks
to measure weight, FBS, HbA1C and waist
circumference. In this study, the weight and
waist circumference were measured at the
study onset and on the sixth and eighth weeks
and FBS and HgA 1C were assessed at the on-
set and eighth week.

Ethical Statesmen

The Ethics Review Board of Shahed Uni-
versity approved the study (IR.shahed.
REC.1395.234). This study also registered
and confirmed at Iranian Registry of Clinical
Trials (RCT code: IRCT2017052233590N4).

Statistical Analysis

In this study, the mean plus standard deviation
(SD) of'the descriptive statistics were used for
continuous responses, and the frequency and
percentage were used for categorical respons-
es. For comparison between groups if the re-
sponse was normal, the independent sample
t-test was used and, if the response was not
normal, the Man—Whitney U test was used.
For a categoricalresponse, the Chi-square test
was used for comparison between groups. For
comparison within groups, the paired sam-
ple t-test and Wilcoxon test for normal and
non-normal response were used, respectively.
The data were normalized using the K-S test.
Data were analyzed using SPSS software ver-
sion 21(SPSS Inc., Chicago, IL, USA)and a
P<0.05 was considered significant.

Results

A total of 72 patients entered the study and
64 completed the survey (Figure-1). Table-1
shows the demographic data of all patients
in each group. There was no significant dif-
ference for mean age, gender, educational
level,and other demographic data between
groups. The mean of FBS, HgA1C, BMI,
waist circumference, systolic and diastolic
blood pressure and quality of life scores be-
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[ Enrollment ]

Assessed for eligibility (n=130)

Excluded (n=58)

+ Not meeting inclusion criteria (n=25)
+ Declined to participate (n=20)

+ Other reasons (n=13)

Randomized (n=72) ‘

|

v { Allocation J l

Allocated to intervention (n=36) ‘ Allocated to intervention (n=36)

+ Received allocated intervention (n=36) + Received allocated intervention (n=36)

l [ Follow-Up ] l

Lost to follow-up (lack of cooperation) (n=5) ‘ ‘ Lost to follow-up (lack of cooperation) (n=5)
r [ Analysis ] v

Analysed (n=31) Analysed (n=31)

+ Excluded from analysis (missing) (n=1) + Excluded from analysis (missing) (n=1)

Figure 1.Flowchart of study

Table 1.Some Clinical and Demographics Characteristics of Patients

Categorical Variable Drug Placebo
P-value
N % N %
Female 17 54.8 14 45.2 0.612
Gender
Male 14 45.2 17 54.8
. Non-academic 28 90.3 21 67.7 0.059
Education level .
Academic 3 9.7 10 323
<25 7 22.6 13 41.9
BMI 0.174
>25 24 77.4 18 58.1
Continuous variables Mean SD Mean SD P-value
Age,y 51.23 8.78 51.32 7.35 0.963
Diabetes duration, y 5.75 3.05 7.10 4.08 0.144
WC (cm) 98.05 9.83 95.05 8.56 0.305
FBS (mg/dl) 149.74 42.15 154.48 39.41 0.649
HgA1C (mg/dl) 7.96 1.80 7.86 1.51 0.830
SBP (mm/Hg) 86.81 11.34 80.94 10.35 0.795
DBP (mm/Hg) 133.68 15.24 137.94 13.15 0.346
Quality of Life score 55.41 9.23 54.23 9.95 0.629

SD: Standard deviation, WC: Waist circumference, SBP: Systolic blood pressure, DBP: Diastolic blood pressure,
BMI: Body mass index, FBS: Fasting blood glucose
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fore and after intervention in each group are
shown in Table-2. The results indicate that
the quality of life score in the treatment group
increased significantly and the mean FBS,
HgA1C, BMI, waist circumference, systolic
and diastolic blood pressures decreased sig-
nificantly. These changes, except for systolic
blood pressure, were significant when com-
pared with the placebo group.

Discussion

Diabetes mellitus is a leading cause of mor-
tality globally. It is associated with secondary
problems in other tissues and incurs a heavy
cost for patients and health care services [1].
An inexpensive and more effective strategy
for the treatment of T2DM is required. We
investigated the effect of fenugreek on FBS,
HgA1C, BMI, waist circumference, systolic
and diastolic blood pressure and quality of
life in patients with T2DM. The data revealed
that the quality of life score in the treatment
group improved significantly after treatment
with fenugreek. Interestingly, fenugreek sig-
nificantly decreased the FBS, HgA1C, BMI,
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waist circumference, systolic and diastol-
ic blood pressures in T2DM patients. These
changes, except for systolic blood pressure,
were significant when compared to those in
the placebo group. The findings were com-
pared with results obtained from previous
studies [17, 24, 27, 28]. A clinical trial study
by Kasaeian et al. [28] showed that fenugreek
couldbe used as a medicinal plant along with
other therapeutic methods for the treatment of
T2DM. This therapeutic effect of fenugreek
is related to the effects compounds such as
steroids, alkaloids and trigonelline, which
decrease Na-dependent absorption of glucose
by the intestine [29, 30]. These compounds
have antioxidant and anti-inflammatory prop-
erties which inhibit lipid peroxidation and
other types of oxidation in an in vitro model
[31, 32]. These chemical compounds inhibit
free radical-induced tissue damage and pre-
vent glycation, as a critical stage in cell pro-
liferation, migration, disruption,and vascular
endothelial cell death. Fenugreek can also
be used to treat overweight and T2DM be-
cause of the anti-inflammatory properties of
the compounds [33]. Our findings have also

Table 2. Comparison of Variables Before and After Intervention Between Groups

. Before 8 weeks later Difference P-value® »
Variables Groups P-value
Mean SD Mean SD
Drug 149.74  42.15  126.59  28.34 -23.15 <0.001
FBS <0.001
Placebo 154.48  39.41 153.58  37.11 -0.90 0.316
Drug 7.96 1.80 7.46 1.35 -0.50 <0.001
HgA1C <0.001
Placebo 7.86 1.54 7.81 1.50 -0.05 0.033
Drug 26.64 1.86 25.75 1.89 -0.89 <0.001
BMI <0.001
Placebo 25.31 1.91 25.21 1.87 -0.1 0.016
Drug 98.05 9.82 94.87 8.90 -3.18 <0.001
WwC <0.001
Placebo 95.05 8.56 95.00 8.65 -0.05 0.884
Drug 133.68 15.24  127.77 10.60 -5.91 <0.001
SBP 0.189
Placebo 127.94  13.15 12484  13.57 -3.1 0.011
Drug 86.81 11.34 81.03 7.17 -5.78 <0.001
DBP 0.005
Placebo 80.94 10.35 50.48 9.25 -0.46 0.705
; Drug 55.41 9.23 61.13 7.29 5.72 <0.001
Quality of 0.015
e Placebo 54.22 9.25 55.46 9.7 1.24 0.197

SD: Standard deviation, WC: Waist circumference, SBP: Systolic blood pressure, DBP: Diastolic blood pressure,
BMI: Body mass index, FBS: Fasting blood glucose, *Before and After the intervention, **Between groups
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shown that fenugreek improves the quality of
life of patients with T2DM, probably because
of the management of the disease by fenu-
greek treatment. Studies have demonstrat-
ed that diabetes management can positively
affect the quality of life of diabetic patients
[34, 35]. The effects of anti-diabetic and cho-
lesterol reduction by fenugreek seeds largely
has been attributed to saponins and its high
fiber content which delays gastric emptying
and unknown components that constrain car-
bohydrate digestive enzymes [36]. Because
fenugreek can be provided simply without
adverse effects, this plant can be used for
blood glucose control. The strength of the
current study is related to its blinded status,
evaluation of FBS, HgA1C, BMI, waist cir-
cumference, blood pressure and quality of life

Fenugreek and Treatment of Type II Diabetes

in T2DM patients with appropriate sample
size. Its small sample size and the origin of
the samples being only in one city are a lim-
itation of this study.

Conclusion

Fenugreek is effective for FBS and HgA1C
control, lowering BMI, waist circumference,
blood pressure and improving quality of life
in T2DM patients. It can be ingested simply
without adverse effects for blood glucose
control in such patients.

Conflicts of Interests

None.
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