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—— contributes towards the anti-obesity property of it. Chlorogenic acid in
GCB-70 is believed to reduce the generation of new fat cells along
with the enhancement of thermogenesis i.e. the natural burning of fat for energy in the body.
Methodology: This was an open-labeled, single centric & single armed clinical study
conducted in 100 overweight or obese subjects to evaluate the anti-obesity effect of GCB-70.
GCB-70 with 70% chlorogenic acid of was consumed orally as 500mg capsule by both male
& female patients as BD dosage for 12 weeks. Results: GCB-70 was proved to be effective
and safe in both the male & female obese individuals. There was 6% significant decrease in
the mean body weight of the enrolled subjects till the completion of the treatment as
compared to the baseline levels (p-value: 0.000**). BMI was also observed to be
significantly decreased up to 5.65% in the 96% study population (p-value: 0.000**). Waist
circumference of the male subjects was reduced up to 6.77% and of female subjects up to

6.62% on completion of treatment. The plasma leptin levels were also decreased significantly
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up to 13.59% till the completion of treatment. There were no abnormal alterations in the
biochemical parameters (ALT, AST and ALP) & hematological parameters (Hb, TLC and
DLC) in the enrolled subjects on completion of the treatment. Conclusion: It can be
concluded from this clinical study that GCB-70 is completely effective and safe for the

clinical management of obesity and its complications in the obese subjects.

INTRODUCTION

Non-communicable diseases have emerged as a major public health threat for all levels of the
society worldwide. They accounted for about 38 million deaths in 2012 and this number is
expected to rise to 52 million by 2030. One of those non-communicable diseases contributing

in this much of prevalence is overweight and obesity.

Overweight and obesity are defined as abnormal or excessive fat accumulation inside body
that may impair normal health of a person. The status of overweight and obesity in a person is
interpreted with the help of body mass index (BMI). According to World Health Organization
(WHO), a person is considered as overweight if his/her BMI is > 25 kg/m? Similarly, the BMI
of obese persons is > 30 kg/m® The energy imbalance between calories consumed and calories
expended develops obesity and overweight. This energy imbalance is generated due to the
changes in dietary and physical activity patterns. If remains untreated, obesity and overweight
gives rise to many complications such as cardiovascular disease (heart disease and stroke),
diabetes, musculoskeletal disorders (especially osteoarthritis), some forms of cancer such as
endometrial, breast, ovarian, prostate, liver, gallbladder, kidney and colon. The risk for these
complications increases with increase in BMI in the patients suffering from overweight and

obesity.™

Many low and middle-income countries are now facing a "double burden” of this disease.
Children in low- and middle-income countries are exposed to high-fat, high-sugar, high-salt,
energy-dense, and micronutrient-poor foods, which tend to be lower in cost but also, lower in
nutrient quality. These dietary patterns, in conjunction with lower levels of physical activity,
result in sharp increases in childhood obesity. It was found that 41 million children under the
age of 5 were overweight or obese in 2014. These prevalence values prove that worldwide
obesity has more than doubled since 1980. According to the data compiled by WHO in 2016,
it was found that more than 1.9 billion adults, 18 years and older, were overweight. Of these
over 600 million were obese till 2014. It was reported that the prevalence of obesity among
women (38.3%) was slightly higher than men (34.3%).™ 2
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Serial National Surveys in India also demonstrated an increasing trend in the prevalence of
obesity. Obesity affects more than 135 million individuals in India. According to Indian
Council of Medical Research - India, the prevalence of generalized obesity (BMI 25 kg/m?)
varied from 11.8% in Jharkhand (east India) to 31.3% in Chandigarh (north India). According
to the ICMR-INDIAB study, the prevalence of abdominal obesity varied from 16.9% in
Jharkhand to 36.3% in Chandigarh. The prevalence of abdominal obesity was found to be
high even in underprivileged populations residing in the urban slums of Delhi. It was found
that the urban population has higher prevalence rates of obesity as compared to the rural
population. The prevalence of obesity was higher in women than men in India too. Thus,
Indian population is also suffering majorly from obesity and overweight which is increasing

day by day even in the presence of available treatments of obesity and overweight.™ *

Management for overweight and obesity involves the dietary changes, increase in physical
activity, weight loss, avoiding fat-rich and sugar-rich foods. These modifications help in the
management of obesity during the initial stages but as the BMI rises towards much higher
levels, then much efficient approach is needed such as medications. Anti-obesity medical
management has shown unsatisfactory results in terms of efficacy, safety and long-term
maintenance of weight loss. This poor performance could be attributed to the serious drug
side effects caused by synthetic medicines. The pharmacological resolution of obesity could
potentially be achieved with that regimen which could target different molecules and levels

of the energy homeostasis system." ©

Green coffee bean extract can be regarded as that supplement which has been clinically
proven to be effective as anti-obesity medication. With the high cost of prescription weight
loss drugs and the fear of side effects, the general public is turning to nutraceuticals. Thus,
green coffee bean extract in the present study (GCB-70) could be the effective and trustable
treatment option for overweight and obesity. GCB-70 contains strong antioxidants in the
most prominent polyphenol family such as chlorogenic acids (CGA), ferulic acids and n-
coumarinic acid which also provide protection against the development of complications of
obesity and overweight i.e. cancer, cardiovascular diseases, diabetes, osteoporosis and
neurodegenerative diseases. Chlorogenic acid (CGA) is the main phenolic compound in
GCB-70. It has been reported that green coffee readily diffuses through the digestive tract
epithelium. The chlorogenic acid actively increases the body’s metabolism, increase fatty

acid oxidation; reduce triglycerides levels in the liver, and works to inhibit lipase and
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amylase pancreatic enzymes. In addition to chlorogenic acid, polyphenol content in coffee is

also reported to potentially reduce visceral fat accumulation inside body.

[7,8]

These beneficial characteristics of green coffee bean might help to improve the medical state

of patients suffering from overweight or obesity. This was the underline reason to choose

Green Coffee Bean extract i.e. GCB-70 for evaluating the objectives of present study.

METHODOLOGY
This was an open labeled and single armed study conducted in 100 patients suffering from

overweight and obesity. The study population with age between 18 to 65 years was

supplemented with GCB-70 for 12 weeks. The subjects were screened for the enrollment on

the basis of inclusion & exclusion criteria as given below.

Inclusion criteria

1.
2.
3.

Patient agreed to give written as well as audio-visual informed consent.

Patients of either sex i.e. both male subjects & female subjects.

Patient having BMI more than 25 kg/m? which will include obese and overweight
subjects due to the requirement of the indication.

Patients of age between 18 to 65 years.

Patient having normally functional thyroid gland (Euthyroid).

Patients not receiving any steroids.

Exclusion criteria

1.
2.
3.
4.

Patients who were uncooperative.

Those female patients who were lactating and pregnant or planning to conceive.

Patients who were physically/mentally unwell as certified by physician-in charge.

Patient who had participated in any other clinical trial within the last 30 days. The
allocation of the product in the enrolled patients was done after screening. Investigational
product was consumed by the patients for three months during which capsule of GCB-70
(500mg BD) was given orally to the enrolled subjects. Instructions involving change in
the routine physical activity schedules while treating with investigational product were
not issued to the enrolled subjects.
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The following investigations were done (after interval of 4 weeks) with each enrolled subject

to assess the efficacy of GCB-70.

Body weight

BMI

Waist circumference

Fasting glucose

HbAlc

TSH (Thyroid-stimulating hormone)

Plasma/serum leptin levels

Safety evaluations

o o T @

Hemoglobin level
Total leukocyte count (TLC)
Differential leukocyte count (DLC)

Liver function test

Serum glutamic oxaloacetic transaminase (SGOT) activity

Serum glutamic pyruvic transaminase (SGPT) activity

Alkaline phosphatase (ALP) activity

Fasting lipid profile

Total cholesterol (TC)
Triglyceride (TG)

Low density lipoprotein (LDL)
High density lipoprotein (HDL)

RESULTS
Age

The required age of the subjects in the study was between 18 to 65 years as given in the

inclusion criteria. There were 15.2% of the subjects (n=16) with age between 18 to 30 years,
32.4% of the subjects (n=34) were between 30-40 years of age, 27.6% of the subjects (n=29)

were between 40-50 years of age, 19% of the subjects (n=20) were between 50-60 years of

age and 5.7% of the subjects (n=6) were between 60-65 years of age.
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Gender
Both male and female subjects were enrolled in the study. 52.4% of the enrolled subjects

were males (n=55) and 47.6% (n=50) of the subjects were females.

Height
The mean height from the complete set of enrolled subjects was calculated to be 162.77cm.

The minimum height was 142 cm and maximum height was 182cm in the study population.

Blood pressure
The mean systolic blood pressure of the study population was 120mmHg and mean diastolic

blood pressure of the study population was 81mmHg.

Pulse rate
The mean pulse rate of the study population was 79.42 per minute. The minimum pulse rate

of the study population was found to be 71 per minute and maximum was 98 per minute.

Efficacy data

Body weight

The mean body weight of the study population decreased with the progress of treatment. The
decrease in body weight was shown to be statistically significant (p-value 0.000**) (Table 1)
(Fig 1). The percent decrease in mean body weight of the complete study population was
observed to be 5.96%.

Fig. 1: Body weight of subjects.
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The percent of change in the body weight of male subjects was not varied much as compared
to the female subjects. Till the completion of the treatment, the mean decrease in body weight

was 5.9% in the male subjects and 6.01% in the female subjects.

98.2% of the male subjects and 95.6% of the female subjects have shown decrease in body

weight till the end of the treatment.

Body mass index (BMI)

The mean BMI of the study population decreased consistently till the end of the treatment
(after 12 weeks). The mean BMI was decreased (5.65%) from 31.45 kg/m? at baseline to
29.67 kg/m? till the completion of treatment. This decrease in BMI was statistically
significant (p-value 0.000**) (Table 1) (Fig 2).

On completion of treatment (Visit 3), there were 15% of the subjects who fall under the range
of BMI levels below 25 kg/m?, 45% of the study subjects had BMI levels between 25 kg/m?
to 30 kg/m?, 27% of the study subjects had BMI levels between 30 kg/m? to 35 kg/m?, only
9% of the study subjects had BMI levels between 35 kg/m? to 40 kg/m? and 4% of the study

subjects showed BMI levels above 40 kg/m?.

Both male and female subjects had similar decreasing trend of BMI. On completion of
treatment (Visit 3), 5.92% decrease in BMI was observed in the male subjects and 6.08%
decrease in BMI was observed in the female subjects as compared to respective baseline

levels.

Fig. 2: BMI of subjects.
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96% of the study population showed decline in BMI till the end of the treatment, of which

96.4% were male and 95.6% were female subjects.

Waist circumference

The mean waist circumference decreased in the study population after completion of the
treatment. This change in waist circumference was statistically significant (p-value 0.000**)
(Table 1). The mean waist circumference was 108.10cm at baseline which was decreased to

100.85cm after the complete treatment of the study population (Fig 3).

Fig. 3: Waist circumference of subjects,

There was not any major variation in the percentage decrease in the waist circumference of
male and female subjects. On completion of the treatment (12" week), percent decrease in the

mean waist circumference of male subjects was 6.77% and in the female subjects was 6.62%.

Fasting glucose levels

On completion of the treatment, the decrease in mean fasting glucose levels was statistically
significant (p-value 0.000**) as compared to the baseline levels (Table 1). The mean fasting
glucose levels were decreased from 109.95 mg/dL at baseline to 95.6 mg/dL on the

completion of the treatment (Fig 4).
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Fig. 4: Fasting glucose of subjects.

After completion of the treatment (12 weeks), 11.99% decrease in the fasting glucose levels
was observed in the male subjects and 14.42% decrease was observed in the female subjects.

HbA1c levels

There was statistically significant change in the HbAlc levels on completion of the treatment
(p-value 0.000**) (Table 1). Mean HbAlc levels were decreased from 6.39% at baseline to
6.01% on completion of the treatment (Fig 5).

Fig. 5: HbAlc of subjects.
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Both male and female subjects showed decrease in HbA1C levels. On the completion of
treatment, there was 4.77% mean decrease in the HbA1c in male subjects where as the female

subjects showed 7.34% mean decrease in the HbAlc.

Thyroid stimulating hormone (TSH)
There was statistically significant decrease in the mean TSH levels (p-value 0.000**) (Table
1).

The TSH levels were decreased from 2.77ulU/mL at baseline to 2.38ulU/mL on completion
of the treatment (Fig 6).

Fig 6: TSH of subjects.

No major variations in the percent of change in TSH levels were observed between the male
and female subjects. On completion of the treatment at Visit 3, the mean decrease in TSH
levels of the male subjects was 14.33% and in the female subjects was 13.43%.

Plasma leptin levels

The decrease in plasma leptin levels was statistically significant (p-value 0.000**) on
completion of the treatment. At baseline, the mean plasma leptin level was 4.56ng/mL which
was decreased to 3.94ng/mL on completion of the treatment (Table 1) (Fig 7).
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Fig. 7: Plasma leptin levels.

The change in the plasma leptin levels between male and female subjects were similar. On

completion of the treatment (at Visit 3), the mean decrease in plasma leptin levels in the male

subjects was 13.03% and in the female subjects was 14.29% as compared to the respective

baseline levels.

Safety data

The response of GCB-70 by patients towards safety parameters have shown in Table 2 and it

has been evaluated that non-significant change was observed in these parameters after

completion of the treatment. All the hematological and biochemical parameters of the study

population were within normal range on completion of the treatment.

Table 1: Statistical data of efficacy parameters.

Mean * Std. Deviation p-value
Baseline 84.04 + 14.458 .000**
Visit 1 (4™ week) 82.31 + 14.010
Body Weight Visit 2 (8" week) 80.77 £ 13.579
Visit 3 (12th week) 79.03 +£ 13.226
Baseline 31.45 +4.491 .000**
BMI Visit 1 (4th week) 30.89 + 4.333
Visit 2 (8th week) 30.21 +4.125
Visit 3 (12th week) 29.67 £ 4.154
. Baseline 108.10 £9.413 .000**
Waist —
: Visit 1 (4th week) 105.25 + 8.529
Circumference —
Visit 2 (8th week) 103.09 + 7.965
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Visit 3 (12th week) 100.85 + 7.575
Baseline 109.95 + 39.598
) e Visit 1 (4th week) 103.72 + 39.140
Visit 2 (8th week) 98.63 £ 32.917
Visit 3 (12th week) 95.60 + 25.489
TSH Baseline 2.7744 +1.02387
Visit 3 (12th week) 2.38 +.933
Sl e _ Baseline 4.56 + .867
Visit 3 (12th week) 3.94 + .685

Table 2: Statistical data of safety parameters.

Mean + Std. Deviation p-value
Baseline 38.48 + 21.380 002%*
AST/GOT Visit 3 (12th week) 33.18 + 15.109
Baseline 47.28 * 26.212 014*
ADUELRT Visit 3 (12th week) 4149 % 23.722
ALP Baseline 96.95 + 32.623 .000%*
Visit 3 (12th week) 87.05 + 24.576
Baseline 6.30 + 1.614 .000%*
AlDRlE Visit 3 (12th week) 6.01 % 1.129
. . Baseline 155.52 + 84.713 .020*
Triglycerides (TG) ™3 th week) 143.32 + 66.789
Total cholesterol Baseline 165.48 + 37.795 .000**
(TC) Visit 3 (12th week) 152.40 + 33.140
Baseline 95.80 + 30.198 .007**
LDL Cholesterol 753" 12th week) 90,59 + 28.705
Baseline 39.96 + 8.873 .000%*
Alol- el e Visit 3 (12th week) 44.40 % 6.621
. Baseline 13.31 + 1,589 .000%*
Hemoglobin (Hb) I 3" 15th week) 14.00 + 1.262
Total Leukocyte Baseline 7.79 +1.919 .000**
Count (TLC) Visit 3 (12th week) 7.14 +1.164
Neutroohils Baseline 59.16 + 6.675 .141ns
b Visit 3 (12th week) 58.12 + 3.813
Eosinophils Baseline 457 + 3.187 .025*
P Visit 3 (12th week) 3.82+2.181
Lvmphocvtes Baseline 31.28 +£6.048 .250ns
ymphocy Visit 3 (12th week) 32.01 + 3.090
Monocyies Baseline 4.47 + 2.248 .000%*
Y Visit 3 (12th week) 5.60 % 2.122
Basophils Baseline 0.51 + 0.404 .048*
b Visit 3 (12th week) 0.42 £ 0.246
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DISCUSSION

Green coffee bean extract has shown medicinal properties in many clinical studies till date. It
contains many bioactive components which contribute to exert its anti-obesity property in
humans and animals as well. Green coffee beans are specifically chosen for the given purpose
in the present study because if they are roasted, their major bioactive components such as
polyphenols are broken down. One of those bioactive polyphenols found in green coffee bean
extract is ‘chlorogenic acid’ which is considered as the major reason behind the effective
anti-obesity property of it. Besides contributing in the anti-obesity effect of green coffee bean
extract, chlorogenic acid also helps to maintain blood sugar levels, blood pressure and heart
diseases. Chlorogenic acid has the tendency to melt down body fat by targeting fat
metabolism inside body resulting in superior health and fitness without much physical

exercise and diet programs.® *°l

The animal studies reported that green coffee bean extract suppress the accumulation of
hepatic triglycerides inside body. Some authors have also reported that the anti-obesity effect
of green coffee bean extract might be mediated via alteration of plasma adipokine level and
body fat distribution and down-regulating fatty acid and cholesterol biosynthesis, whereas up-
regulating fatty acid oxidation and peroxisome proliferator-activated receptor alpha (PPARa)

expression in the liver.™"

In the present clinical study on obese and overweight subjects, GCB-70 has been found to
decrease the body weight of the affected patients probably by the mechanism given above i.e.
by managing body fat distribution. It has been observed from the clinical data in Fig 1 that
after the consumption of GCB-70 for 12 weeks, the mean body weight of the subjects
reduced from 84.04 kg at baseline to 79.03 kg till the completion of the treatment (Visit 3).
GCB-70 is also able to manage obesity and overweight in both male and female subjects. The
mean decrease in body weight was 5.9% in the male subjects and 6.01% in the female

subjects.

Along with body weight, BMI (body mass index) of the enrolled subjects was also observed
to be reduced. As given in Fig 2, BMI was shown to be reduced from 31.45 kg/m? at baseline
to 29.67 kg/m? on completion of the treatment. This effect was also observed in male and
female subjects and found that BMI was decreased up to 5.92% in the male subjects and up to

6.08% in the female subjects on completion of treatment (Visit 3).
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In obese and overweight patients, waist circumference is also taken as one of the markers to
know the condition of the patient because increase in body weight influences waist fat to a
much higher levels. It is highly sensitive and specific measure of upper body fat in obese and
overweight patients. It is valuable for identifying patients at the risk of developing metabolic
complications such as dyslipidemia, insulin resistance and cardiovascular complications in
the obese patients. In the present clinical study, the management of fat distribution by green
coffee bean extract which resulted in decrease in body weight and BMI, also effectively
reduced the waist circumference of the enrolled subjects. It was observed that the waist
circumference was decreased from 108.1cm at baseline to 100.85cm till the completion of the
treatment with GCB-70 consumption as depicted by Fig 3. The effectiveness of GCB-70 in
reducing waist circumference in male and female subjects was observed to be almost equal as
the decrease in mean waist circumference of male subjects was 6.77% and in the female
subjects was 6.62% till the completion of the treatment.™*?

It has been reported by researchers that green coffee bean extract influence glucose
concentration also. Chlorogenic acid in green coffee bean extract helps in glycaemic control
by inhibiting glucose-6-phosphatase enzyme activity. This enzyme plays an important role in
the homeostatic control of blood sugar concentration because it is responsible for the
conversion of glucose-6-phosphate into glucose which is then capable of passing into the
general circulation. Inhibition of hepatic glucose-6-phosphatase causes a reduction in the
hepatic production of glucose and consequently decreases abnormally high levels of glucose
in the blood. GCB-70 might be effective due to this mechanism to decrease fasting glucose
levels in the obese and overweight subjects. As given in Fig 4, the mean fasting glucose
levels were decreased from 109.95 mg/dL at baseline to 95.6 mg/dL on the completion of the
treatment in the enrolled subjects. Fig 5 also depicts the anti-diabetic action of GCB-70 in the
obese and overweight population because GCB-70 reduced mean HbA1lc levels from 6.39%
at baseline to 6.01% on completion of the treatment.™ 4!

GCB-70 was also effective at hormonal levels in the enrolled population. It was found in the
previous literature that increase in thyroid stimulation hormonal (TSH) is in conjunction with
BMI in obese patients. If the TSH levels are increased in the obese patients, they are due to
the consequence of both fat mass accumulation and the energy-imbalance in the obese

patients. In the present study, the TSH levels were decreased from 2.77ulU/mL at baseline to
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2.38ulU/mL on completion of the treatment as given in Fig 6. This can also be correlated
[15]

with BMI which was also decreased in the obese and overweight subjects by GCB-70.
The circulating leptin levels inside body are elevated under the effect of obesity which
decreases the sensitivity to leptin, originating the situation of leptin resistance. Due to leptin
resistance, many actions of leptin get affected including food intake, nutrient intestinal
absorption, intermediate metabolism and insulin sensitivity, leading to dysregulation of the
energy balance. Satiety is also associated with leptin production. Under normal conditions,
when leptin is released in the blood, brain signals the body to eat food. In leptin resistance,
interaction between leptin and brain get imbalanced due to which more and more leptin is
produced which continues to signal the body to consume food, resulting in body weight gain.
Green coffee bean treatment has been reported to manage leptin concentrations in overweight
and obese subjects. It lowers the production of leptin which balances the attachment of leptin
on leptin receptors inside body. This might help in normalizing the interaction of leptin with
brain through blood brain barriers in obese patients. In the present study also, Fig 12 depicts
that GCB-70 was also capable to reduce the mean leptin levels from 4.56ng/mL at baseline to
3.94ng/mL on completion of the treatment. This results in the management of leptin levels

inside body controlling food intake under satiety and thus, managing body weight.!® "1

These findings from the present study conclude that GCB-70 consumption is safe and
effective in the management of obesity. GCB-70 has the potential to manage fat distribution
and glucose concentration to control all the markers of obesity and overweight taken in the
present study. Thus, to lessen the side effects and increasing the improvement in the
condition of obesity in 12 weeks in both male and female genders, this natural supplement in

the form of GCB-70 can be opted above other synthetic medications.
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