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Abstract: Diabetes mellitus is a common metabolic disorder characterized by hyperglycemia and its prevalence for all age - groups
worldwide was estimated to be 2.8% in 2000 and is likely to be raised to 4.4% in 2030. The complications of Diabetes mellitus such as
cardiomyopathy, nephropathy, neuropathy, retinopathy are less common in people who have well - controlled blood sugar levels.
Bittergourd (Momordica charantia) contains phyto - nutrient, polypeptide and charantin which are known to have hypoglycemic effect
thus being responsible for reduction of blood sugar levels in the treatment of diabetes. Hence this study was conducted to evaluate the
hypoglycemic effect of bittergourd powder on diabetic patients at Kasaragod district. Around 40 subjects both male and female between
the age group of 40 — 60 years diagnosed for diabetes since 2 - 5 years were selected. Anthropometric measurements of the subjects were
recorded, eating habits and life styles were documented through a questionnaire. The fasting blood sugar and post prandial blood sugar
of subjects were determined in the laboratory. All the subjects were administered 2g bittergourd powder along with honey orally for 45
days without any other medication. After completion of 45 days of oral administration, fasting blood sugar and post prandial blood
sugar were determined. It was found that fasting blood sugar and post prandial blood sugar had decreased in 80% of the subjects. The

data was suitably subjected to statistical analysis.
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1. Introduction

Diabetes mellitus is a chronic medical condition
characterized by high levels of glucose (sugar) in the blood
(American Diabetes Association, 2009). It occurs either
because the body does not produce enough insulin (a
hormone produced by the pancreas that regulates blood
sugar) or because the body's cells do not respond properly to
insulin (Wilcox, 2005). Type 1 Diabetes is an autoimmune
condition where the body's immune system attacks the
insulin - producing beta cells in the pancreas, leading to little
or no insulin production. It is usually diagnosed in children
and young adults (Szablewski, 2014). Type 2 Diabetes is the
most common type, where the body either resists the effects
of insulin or does not produce enough insulin to maintain
normal glucose levels (Bajaj & DeFronzo, 2003). It is often
associated with obesity and tends to develop in adults over
the age of 45, but it is increasingly occurring in younger age
groups, including children, adolescents, and young adults
(D'Adamo & Caprio, 2011).

Fasting Blood Sugar (FBS) and Postprandial Blood Sugar
(PPBS) are two important blood glucose tests used to
diagnose and monitor diabetes mellitus (Datta et al, 2014).
FBS test measures blood glucose levels after an individual
has fasted for at least 8 hours, usually overnight. It helps
determine how well the body maintains blood glucose levels
when no food has been consumed for a significant period
(Mustafa Kanat et al, 2012). PPBS test measures blood
glucose levels after an individual has eaten, typically 2 hours
after a meal. It assesses how well the body responds to the
glucose load from a meal and how effectively insulin is
working (Saha et al, 2014). Regular monitoring through FBS
and PPBS tests is essential for managing diabetes and

preventing complications associated with high blood sugar
levels (Ahmed et al, 2013).

Bitter gourd, also known as bitter melon or Momordica
charantia, is a tropical and subtropical vine that belongs to
the gourd family and is widely known for its medicinal
properties (Bakare et al, 2010). It is particularly valued in
traditional medicine systems such as Ayurveda, Traditional
Chinese Medicine (TCM), and various folk remedies
(Bharathi, & John, 2013). Bitter gourd contains antioxidants
such as vitamin C, which help combat oxidative stress and
protect cells from damage (Kubola & Siriamornpun, 2008).
Its anti - inflammatory properties can help reduce
inflammation in the body, which is linked to various chronic
diseases (Ramadhar Kumar et al, 2010). Bitter gourd is
renowned for its hypoglycemic properties, which can help
lower blood sugar levels (Fang & Ng, 2011) Compounds
like charantin, polypeptide - p, and vicine are thought to
contribute to its insulin - like effects. It may enhance the
body's ability to use insulin more effectively, which is
beneficial for people with type 2 diabetes (Naik & Kokil,
2013).

Diabetes can lead to severe complications such as
Cardiovascular disease, Nerve damage (neuropathy), Kidney
damage (nephropathy), Eye damage (retinopathy), Foot
damage, Skin conditions, Hearing impairment, Alzheimer's
disease. Early diagnosis and effective management are
crucial to prevent or delay these complications (Anjali et al,
2008). Keeping the importance of bittergourd, this study was
planned to study the effect of supplementation of bittergourd
on type 2 diabetes subjects.
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2. Methodology

o Patients (60 in Number) of either sex were selected at
Prasad Clinic, Seethangoli Post, Kasaragod for the study
between the age group of 40 - 60 years with diagnosed
for diabetes since 2 - 5 years

e Anthropometric measurements of the subjects were
recorded, eating habits and life styles were documented
through a questionnaire.

e They were divided into 3 groups - One group was
administered only bittergourd powder, second group
were given both bittergourd powder and medicine, third
group were administered only medicine

e Subjects were administered 2g bittergourd powder
along with honey orally for 40 days

« Fasting blood sugar and post prandial blood sugar were
determined prior to intervention and after intervention.

3. Design of Study
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\

Testing of Blood Sugar Level

¥

Evaluation

Bitter gourd
Powder only
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4. Results
4.1 Demographic Profile of Subjects

The study subjects were divided into three groups; in each
group 20 subjects were allocated. Male subjects were more
about 70% and remaining was female. All the subjects, age
groups were between 40 to 60 years. The duration of
diabetes mellitus was from 3 - 5 years. They experimental
subjects were orally administered bittergourd powder for 40
days without any break.

4.2 Anthropometric profile of Subjects

Height and weight were recorded for all subjects. Body mass
index was calculated, not much significant difference was
observed between experimental and control subjects (Table
2). Similarly, there was no significant difference between the
average values of Waist/Hip Ratio, Mid Upper Arm
Circumference, Skin Fold Thickness and Mid Upper Arm
Muscle Circumference.

4.3 Fasting and post-prandial sugar levels of Subjects

The fasting blood sugar and post - prandial sugar levels of
subjects are represented in Figure 1. The laboratory
investigation showed that there was slight decrease in fasting
blood sugar and post - prandial sugar levels after
intervention of bittergourd powder for 40 days. This was
comparable to subjects with medication. There was also no
much changes in subjects with bittergourd powder
intervention and medication.

5. Discussion

Bitter gourd (Momordica charantia) has been extensively
studied for its potential benefits in managing type 2 diabetes
(Trakoon - osot et al, 2013). Its effects on type 2 diabetes are
primarily attributed to several bioactive compounds that can
influence blood sugar levels and insulin function (Habicht et
al, 2014). The compounds present in bittergourd helps to
reduce blood sugar level. Charantin is known for its blood
sugar - lowering properties which can help reduce blood
glucose levels by promoting glucose uptake and glycogen
synthesis in the liver, muscles, and adipose tissue (Adewale
et al, 2014). Polypeptide - p also known as plant insulin can
mimic the action of insulin in the body, helping to lower
blood sugar levels (Sangeetha & Vasanthi, 2009). Vicine
contributes to hypoglycemic effects (Hui et al, 2009).

Bitter gourd may enhance the body's sensitivity to insulin,
making it easier for cells to use glucose efficiently
(Chaturvedi, 2012). This is crucial for managing type 2
diabetes, where insulin resistance is a common issue. Bitter
gourd helps improve the uptake of glucose into cells, where
it can be used for energy (Sridhar et al, 2008). This reduces
the amount of glucose circulating in the blood. Some studies
suggest that bitter gourd can inhibit the absorption of
glucose from the intestine, thereby reducing postprandial
(after meal) blood glucose levels.

Clinical trials have shown mixed but generally positive
results. Some studies have demonstrated significant
reductions in fasting blood glucose levels and HbAlc (a
marker of long - term blood sugar control) in individuals
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with type 2 diabetes who consumed bitter gourd in various
forms (juice, capsules, or cooked vegetable) (Konate et al,
2014). Numerous animal studies support the anti - diabetic
effects of bitter gourd, showing improvements in glucose
tolerance, insulin secretion, and overall blood sugar
management (Mohammady et al, 2012; Efird et al, 2014).
The present study has partially proved with Human subjects,
more pilot studies have to be conducted to establish the use
of bittergourd in combatting Type 2 Diabetes. Bitter gourd
promises as a complementary treatment for managing type 2
diabetes due to its blood sugar lowering properties and
potential to improve insulin sensitivity.

6. Conclusions

Anthropometric measurements did not very much in
different variations like orally administered by 2gm of Bitter
gourd powder, Bitter gourd powder and Medicines and
Medicines alone. The Fasting Blood Sugar Level of all the
Subjects was similar before oral administration. The Fasting
Blood Sugar Level of subjects administered with bitter
gourd powder and medicines were slightly less compared to
other two variations. The Post prandial Blood Sugar Level of
subjects administered with bitter gourd powder and
medicines were also slightly less compared to other two
variations. These studies indicate that oral administration of
Bitter gourd powder reduced blood sugar levels in patients.
These studies also indicate that oral administration of Bitter
gourd powder without medication also reduces blood sugar
levels in patients
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Table 1: Nutritive value of Bittergourd powder

Nutrients Protein (g) | Folate (mcg) | Potassium (mg) | Vitamin A (IU) | Vitamin C (mg)
Bittergourd Powder 1 72 296 471 84
Table 2: Demographic Profile of Subjects
2gms Bitter gourd | 2gms Bitter gourd Powder in .
Parameters P%wder in Hgoney ’ Honey E Medicines Medicines
Number of Subjects 20 20 20
Male 16 15 11
Female 04 05 09
Age (Years) 40 - 60 40 - 60 40 - 60
Duration of Illness (Average) 3-5years 3 -5 years 3 -5 years
Duration of oral Administration 40 days 40 days 40 days

Table 3: Anthropometric Measurements of Subjects

Variations Body Mass | Waist/Hip Mid Upper Arm Skin Fold Mid Upper Arm Muscle
Index Ratio Circumference (cms) | Thickness (mms) | Circumference (cms)
Bitter gourd powder only 26.5+3.9 10.9+0.02 299+41 142 +1.7 25.1+3.7
Bitter gourd powder + medicine | 27.6 +3.9 [ 0.9 + 0.04 29.7+3.0 152+21 25.1+2.38
Medicine only 28.9+3.3/09+0.04 30.7+25 16.1+£1.9 25.7+£24
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Figure 1: Blood Sugar Level of Subjects on Oral Administration
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