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Abstract

The hyperglycaemia defines features of type 2 diabetes (T2DM), which is a real time problem and poses a significant economic
burden on the globe and is spreading like an epidemic. Currently it affects 384 million people on the globe and this number
is expected to reach 592 million in 2035 as reiterated by International Diabetes Federation (IDF). By improving the quality of
diet and decreasing the intake of sugary foods T2DM can be treated. Fenugreek seeds powder in sachet form of 20 g/day used
to treat type 2 diabetes mellitus as a natural supplement. Anthropometric parameters of height, weight, age and BMI of T2DM
patient was also calculated. In this study patients from Rawalpindi and Islamabad region were selected for study purpose. Blood
sugar levels such as fasting blood glucose (FBG), random blood glucose (RBG), and HbA ¢ of both the groups (treated and
control) were taken at baseline, after one month and at the end of study. When fenugreek seeds were given to T2DM patients
significant decrease in their glucose levels were seen after 30 and then 60 days of treatment.
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Practical Application: Fenugreek could be exploited as diet-based antidiabetic remedy.

1 Introduction

Since ancient times, herbs are commonly used by the people
for certain treatments due to their health benefits. Herbal
supplementation like Nigella sativa or cinnamon or fenugreek, is
also used to increase insulin production by keeping the cells and
immune function healthy (Al-Rowais, 2002). Numerous herbs/
plants are used to treat T2DM that but fenugreek seeds (FGS)
are considered to be more effective. Fenugreek (Trigonella
foenum-graecum) belongs to the family of fabacea and is generally
known as “Methi Dana” which has been used in cooking and
medicinal practices since antiquity. Fenugreek is a leguminous
plant which is about thirty to sixty cm in length with leaves of
about 2-2.5 cm and flowers of about 1-2 cm. There are many
other names which are being called in different countries, such
as Greek Hay Seed, Alholva. Medhika Methi, Trigonella, Birds
Foot and fenugreek etc. (Hasan & Rahman, 2016). Fenugreek
seeds help in lowering of glucose levels in blood. FGS contains
chemicals which have anti-diabetic activity like fiber, saponins,
amino acids etc. Fiber such as galactomannan helps to decrease
the sugar levels in blood by delaying the carbohydrates
absorption. 4-hydroxyisoleucine (4HIL) is present in the seeds
which stimulates the secretion of insulin in pancreas that helps
to lower the glucose absorption.

Diabetes mellitus is a metabolic disorder, where body cannot
metabolize glucose, which accumulates in the body. Various
factors contribute towards T2DM, but the main are lifestyle,
i.e., sedentary, dietary i.e., consumption of carbohydrate rich

foods, genetic, obesity and age. Deficiency of B-cells of islets of
Langerhans causes defective production of insulin that affects
the body’s ability to metabolize glucose, which accumulates
in the body, leading to its’ cardinal features, i.e., polydipsia,
polyurea, hyperglycaemia and glycosuria. It has long term
effects, which can cause failure of different organs in the body.
Currently diabetes affects 384 million people on the globe and
this number is expected to reach 592 million in 2035 as reiterated
by International Diabetes Federation (IDF) (Nanditha et al,,
2016). South Asia faces the rapid rise and Pakistan is 4" on the
list of diabetic countries (Naz et al., 2016). The hyperglycaemia
defines features of T2DM, which is a real time problem and poses
a significant economic burden on the globe and is spreading
like an epidemic.

Hyperglycaemia is the most important diagnostic criteria
for the diagnosis of fasting plasma glucose; 126 mg/dL or above,
level of plasma glucose; 200 mg/dL or above and a random
plasma glucose with the range of 200 mg/dL in hyperglycaemic
persons, indicating the chance of diabetes. Also, the HbAlc
of range 6.5% or above can be a major diagnostic criteria of
diabetes mellitus but it’s still controversial. Prevention of this
disease is very much necessary. Keeping in view the recent
scenario, the present study was designed to evaluate the
effects of fenugreek seed on blood glucose level in the body
along with prevention of obesity because obesity can lead to
hyperglycaemia.
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2 Materials and methods

2.1 Number of patients, inclusion criteria & exclusion
criteria

This research was conducted in diabetic department of
Benazir Bhutto Hospital, Rawalpindi. Total number of patients
was 60 with T2DM. Study period was of 2 months. The inclusion
criteria include age ranging from 30-65 years old male and female
type 2 diabetic patients. And those patients were selected who
were willing to give informed consent. The exclusion criteria
exclude those patients who were suffering from any chronic
disease and patient other than inclusion criteria.

2.2 Treatments

Total number of patient’s (n=60) were randomized into
2 treatment groups (T, & T,) with 30 patients each named as
treated and control group, respectively. Group T, remained as
control group that will be on dietary modification. Group T,
received fenugreek seed powder of 10 g in sachet form before
breakfast and 10 g of fenugreek seed powder before dinner. Their
demographic profile along with fasting blood glucose FBG, random
blood glucose RBG and HbA ¢ level was determined at baseline,
after 1 month of trial and at the end of study. The Department
and hospital permission were taken to conduct the proposed
protocol. Written consent was taken from the patients agreed
to the part of research.

2.3 Approach, permission and consent

The departmental and hospital permission were taken to
conduct the proposed protocol. Written consent was taken from
the patients agreed to the part of research.

2.4 Parameters

Following parameters evaluated the effect of fenugreek seed
on type 2 diabetic patients.

Data collection tool

Questionnaire was used for dietary assessment of type 2 diabetic
patients.

Anthropometric measurements

Height, weight and BMI was calculated by formulas given
in published literature (Watson et al., 1980).

Socio economic status

Socio economic status was assessed through questionnaire,
designed for data collection.

Diet history

Dietary history of T2DM patients was also assessed with
the help of questionnaire.
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Medical history

Medical history of the patient was evaluated through blood
sugar tests, which are fasting blood glucose level FBG, random
blood glucose level RBG and HbAlc.

2.5 Statistical analysis

Analysis was done using SPSS version 23 by the assistance
of a statistician. Results were linked with the reference standards
for calculating the outcome variables. Status of impact indicators
i.e., for FBG, RBG, HbAlc, and insulin profile were studied.
Frequency and Correlation tables were also developed to see
the effect of FGS powder. The p values was calculated and a
value of < 0.050 was considered significant (Steel et al., 1997).

3 Results and discussion

Fenugreek seeds are well known for their nutritional
benefits. The present analysed the effect of fenugreek seed on
type 2 diabetic patients. The results obtained has been briefly
discuss below.

3.1 Human study design

This research was based on human study for 2 months.
In current study patients in both treated and control group
was counselled regarding dietary and lifestyle modification
after giving fenugreek seeds powder. People were screened for
eligibility within a period. Selected patients were placed in two
treatment groups. First group was control group and termed as
T, and selected patients in this group were taking no fenugreek
seed powder with standard diet plan, this group was made for
comparison with other group. In the second group termedas T,
in which T2DM patients were selected and given on fenugreek
seed powder with standard diet plan.

3.2 Nutritional status of patients

The result regarding nutritional status of males and females
was depicted in Table 1. According to these results over nourished
males and females were 12 and 16 respectively in control group at
baseline, while the number of over nourished males and females
in treated group were 11 and 10 respectively. After 2 months of
trial, the number of patients (males and females) in control group
were 9 and 14 while in treated group the number of patients
(males and females) were 4 and 9, which showed gradual decrease.
Nutritional status of males and females was equated with Asian
canons and most of the patients were overweight (Inzucchi et al.,
2012). Itis important to note that after the intervention process
the number of overweight patients reduced. Improvement in
nutritional status results in the management of diabetes. Because
if the nutritional status is high than the normal these patients
are more likely to be susceptible to diseases like CVD problems
(Lietal., 2015).

3.3 BMI of the patients

Body mass index BMI of all the patients were calculated at
baseline, after one month of trial and then after two months of
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Table 1. Nutritional status at all phases.

Type of the patient
Control Treated Total
M M F M F
Nutritional status at Undernourished 0 0 0 0
baseline Normally nourished 2 4 4 6 4
Over nourished 12 11 10 23 26
Nutritional status after Undernourished 0 0 0 0
1 month Normally nourished 4 7 4 11
Over nourished 10 8 9 18 25
Nutritional status after Undernourished 0 0 0 0 0
2 months Normally nourished 5 12 5 17
Over nourished 9 4 9 13 23
M= Male; F= Female.
Table 2. MI status of patients.
Type of the patient
Control Treated
Male Female Male Female
BMI kg/m? at baseline (mean + SD) 26.34 £1.22 26.53 £ 0.83 25.65+0.75 25.60 £ 0.83
BMI kg/m? after 1 month (mean + SD) 25.03+1.24 26.22 +0.90 25.14+0.75 25.25+0.85
BMI kg/m? after 2 months (mean + SD) 25.58 £1.25 2591 +£0.99 24.62 £0.74 24.71 £0.85

SD= Standard Deviation.

FBG status of patients
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Figure 1. FBG status of patients.

trial. They showed a gradual decrease in BMI level. Their mean
values were calculated see the Table 2. BMI scale is commonly
used to check the nutritional status of person that either the
person is over nourished or under nourished, but it is not a
perfect tool in terms of clinical practices (Cook et al., 2005).
After the intervention they showed positive improvement in
maintaining weight.

3.4 Biochemical measurements
Effect on fasting blood glucose level

Data is presented in Figure 1 shows a significant difference
between the treatment group T, and control group T2 at
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baseline, after 1 month and at the end of study. In the study,
treated group showed highest fasting blood glucose level and
the mean is 157.33 at baseline while in control group the mean
is 153.23. Treated group was given by fenugreek powder along
with dietary guidelines while the control group is only given
by dietary interventions. At the end of study, the mean value of
treated group is 108.2 while the control group showed the mean
value of FBG status is 123.1.

As the result of this study it is concluded that fasting blood
glucose level effectively decrease and showed beneficial effects
in the treatment of type 2 diabetes mellitus. Similar results
were found in a study which was conducted on T2DM patients
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by Verma et al. (2016) in which it lowered FPG in 83% of
Fenfuro-treated group as compared to 62% in the placebo group
and this ratio was 89% & 72% in post prandial plasma glucose
levels. Similar results were obtained for HbAlc. In another study
conducted on 38 newly diagnosed T2DM patients by Nayak &
Bhaktha (2005) with age range of 30-45 years which showed
that adding fiber rich source like fenugreek seeds improve the
FBG status of patients. In a study conducted by Roberts (2011),
itis revealed that hypoglycaemic effect of fenugreek seeds is due
to the rich components called dietary fiber that is 45.4% (13.3
soluble and 32% soluble) and galactose. The possible reason for
declining tendency of FBG level could be due to dietary fiber
(soluble). Fiber in form of viscous solution reduces or delays
the absorption of glucose in the small intestine, which helps to
lower the postprandial glucose level in the body (Gharib, 2016;
Srinivasan, 2019). The FBG level and fiber intake of patients
may vary depending on their age groups and weight to height
ratio, basal metabolic rate and BMI. Body height has an adverse
relationship with glucose tolerance of respective patients. Hence
itis implied that BMI also has a contributory role in determining
glucose tolerance in patients which might possibly exert an effect
on FBG as well as macro and microvascular complications of
diabetes in the patients (Anderwald et al., 2011; Janghorbani
& Amini, 2008).

3.5 Effect on random blood glucose level

Data is presented in Figure 2 which shows a significant
difference between the two groups treatment group T, and
control group T,. Test was conducted at baseline, after 1 month
and at the end of study to check the health status of random
blood glucose level. In the study, treated group mean value
of RBG is 261.77 at baseline while in control group the mean
value is 257.63 of FBG. Treated group was given by fenugreek
powder along with dietary guidelines while the control group
is not given by fenugreek seed powder and only given dietary
interventions. At the end of two month of trial, the mean value
of treated group is 178.63 while the control group showed the
mean value of FBG status is 216.2.

After the trial when two groups were checked at baseline,
after 1 month and then after two months it is cleared from the
data that fenugreek seed reduces the random blood glucose
level. Their mean values compared with each other which
showed that treated group is more effective than the control
one. Similar findings were found in the study conducted on
meta-analysis of 12 RCTs has been done by Gong et al. (2016)
to estimate its overall effect on T2DM subjects. Deficiency of
insulin or resistivity to insulin may leads to T2DM. It is evident
that weight reduction helps to decrease insulin resistivity which
will help in lowering of RBG level. It is found that hyperglycaemia
is due to insulin resistivity so glucose level can be controlled by
addressing this problem of insulin resistivity (Jackness et al.,
2013; Klein et al., 2019).

3.6 Effect on HbAIc level

HbA1lc level is the average result of glucose level in the
past three months. It gives the overall value and is an effective
tool to check the glucose status. Data was taken from both the
study groups to evaluate the health status and their values were
compared to see the effective results. Mean value of treated and
control group is shown in Figure 3, which reveals that treated
group have mean value of HbAlcis 10.13 and the control group
have mean value of HbAlcis 10.15. While it is noteworthy that
the level of HbAlc decreases more after two months of trial than
the first month. After two months of trial along with dietary
guidelines treated group showed mean value 8.96 while control
group showed 9.44.

As the results of this research which indicates the highest
decrease in HbAlc levels of the group of participants which
was having fenugreek seeds treatment. A study was conducted
by Al-Rowais (2002), to check the effect fenugreek seeds which
is used to increase insulin production by keeping the cells and
immune function healthy. Fear of future hypoglycaemic events
may be triggered due to hypoglycaemic experiences. This
condition can be further worsened in case of changes induced
by medications. It is reported that hypoglycaemia may lead to

RBG status of patients
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Figure 2. RBG status of patients.
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HbA1c status of patients
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Figure 3. HbAc status of patients.

lower incidence target HBA1c levels in patients who had not
experiences any kind of hypoglycaemia in past. Moreover, risk
of glycemia and target HbAlc have been reported to exhibit
interlinked status. Reduction of 46% likelihood of target HbA1lc
results in increased risk of hypoglycaemia up to 17%. This might
be explained by the fact that patients having attainments of
target HbAlc found to be more prone to risk of hypoalgesia.
However, insulin titration in intensive manner may also cause
greater risk of hypoglycaemia in patients. Further research is
needed to elucidate the mechanism of relationship of HbAlc
with hypoglycaemia (Li et al., 2014).

4 Conclusion

Most common problem that is affecting billions of people
worldwide is diabetes mellitus. It usually hits adults’ people and
is mainly type 2 diabetes. Type 2 diabetes mellitus caused by the
accumulation of glucose in the body that cannot be metabolized.
T2DM diagnosed on urine and blood tests. There is a need of
more production of insulin in the body and also its action to
metabolize glucose. Other than this there is a need for attaining
a healthy lifestyle, a balanced diet with all essential nutrients are
required to fulfill the body needs of a person. The most effective
intervention to manage type 2 diabetes is to decrease the intake
of sugary foods and also get physical activity to get a healthy
weight as obesity is also a leading cause in the prevalence of
T2DM. Herbal remedies are being used from ancient times to
treat T2DM. One of the best herbal products is fenugreek seeds
which are rich in fiber and other components that not only helps
to lower the blood glucose level but also aid in different ailments.

In this study, fenugreek seeds were grinded and then filled
in sachet form of 10 g each. These sachets were then given to
T2DM patients which were divided into two groups T (control
group), T, (treated group). Their demographic profile and fasting
blood glucose level, random blood glucose level and HbA1c level
were measured at baseline, after one month and then at the end
of study trial. When these sachet form of fenugreek seeds were
given to the treated group of T2DM patients along with dietary
guidelines they showed a gradual decrease in their FBG, RBG
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and HbA1clevel. The result of this research showed that treated
group gives significant results as compared to T, (control group).
Since fenugreek seeds have hypoglycemic effect because of their
nutritional value such as fiber, saponins and 4 HIL. It can be
used to treat high cholesterol level as it contains saponins which
have hypercholesteremic effect. There are other health benefits
of fenugreek seeds including weight management as it contains
fiber which is helpful in weight loss.
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