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FIG. 8A
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FIG. 9A

Liver weight (per 100gm)
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FIG. 9C

Epididymal fat wight (per 100gm)

FIG. 9D
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1
CHLOROGENIC ACID COMPOSITION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority under 35 U.S.C. §119(e)
to provisional application Ser. No. 62/031,135 filed Jul. 30,
2014, the contents of which are incorporated herein by
reference in their entirety for all purposes.

FIELD OF THE INVENTION

The invention generally relates to compositions of chlo-
rogenic acids and methods for their manufacture and use in
managing obesity. More particularly, such compositions
relate to formulations of chlorogenic acids from green coffee
extract.

BACKGROUND

Obesity is a condition manifesting almost directly as a
consequence of modern day’s lifestyle that encompasses
sedentary work-culture, high fat, calorie-rich diet, dearth of
regular exercise or physical activity, addiction to habit
forming substances such as tobacco and alcohol and high
day-to-day stress levels. Obesity has reached epidemic pro-
portions globally, with more than 1 billion adults over-
weight—at least 300 million of them clinically obese—and
is a major contributor to the global burden of chronic disease
and disability. Ischemic heart disecase or cardiovascular
diseases are the conditions, often referred to as lifestyle
diseases, have obesity as one of their root causes. Ischemic
heart disease is the number one cause of death in the world
today, according to a recent World Health Organization
(WHO) report that may be found at http:/who.int/media-
centre/factsheets/fs310/en/. Cardiovascular diseases
(CVDs) have killed nearly 17 million people in the year
2011 which amounts to 3 in every 10 deaths. CVDs are
among the top causes of death, in India as well, as per the
WHO. The importance of managing obesity is, thus, evident.

Often coexisting in developing countries with under-
nutrition, obesity is a complex condition, with serious social
and psychological dimensions, affecting virtually all ages
and socioeconomic groups. Obesity and overweight pose a
major risk for other serious chronic diseases, including type
2 diabetes, hypertension, and stroke and certain forms of
cancer. The health consequences range from increased risk
of premature death, to serious chronic conditions that reduce
the overall quality of life.

It is, therefore, safe to state that managing obesity would
substantially aid in reducing the global mortality, increasing
the life expectancy and increasing the quality of life. Dietary
changes, exercise and activity, behavioral change, prescrip-
tion weight-loss medications and weight-loss surgery are the
common treatment arms for managing obesity. The treat-
ment method to be undertaken often depends on the pre-
ferred choice of an individual undergoing treatment as well
as the level of obesity.

The preferred treatment modality for weight loss is diet-
ing and physical exercise. However, due to busy schedules
and sedentary lifestyles, following-up with the first two
methods seems to be practiced in an irregular manner.
Weight loss surgery, on the other hand, is ruled out by a host
of the population due to high costs involved. Therefore,
there is a gradual shift towards an increase in the use of
drugs.
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The drugs used for weight-loss, generally alter one of the
fundamental processes of the human body such as weight
regulation by altering appetite, metabolism or absorption of
calories. Orlistat is the only anti-obesity medication which is
currently approved by the FDA for long term use. It reduces
the intestinal fat absorption by inhibiting the pancreatic
enzyme lipase. Rimonabant and Sibutramine are the other
drugs that had initially been approved for the treatment of
obesity, but were banned eventually due to safety concerns.
Because of the potential side effects, it is recommended that
anti-obesity drugs only be prescribed for obesity where it is
hoped that the benefits of the treatment outweigh its risk.

What is needed in the art therefore is a nutrition-based
intervention that provides an inexpensive alternative to aid
weight loss and weight management. The inventors of the
present invention, therefore, envisage a cost-effective and
safe herbal composition or a dietary supplement which is
used for the management of obesity.

SUMMARY OF THE INVENTION

Some of the objects of the present disclosure are
described herein below:

It is an object of the present disclosure to provide a
composition for the management of obesity.

It is another object of the present disclosure to provide a
composition for the management of obesity, which is cost-
effective and non-toxic.

It is yet another object of the present disclosure to provide
a composition of CGA-7 isomers from Indian Green coffee
bean extract for reducing body weight, removal of abdomi-
nal fat tissue, removal BAT, reducing cholesterol levels,
improving HDL levels and restoring glucose levels.

It is still another object of the present disclosure to
provide a process for the preparation of CGA-7 Complex.

It is yet another object of the present disclosure to provide
a method for the treatment and/or prevention of diseases
associated with obesity, amongst others.

Other objects and advantages of the present disclosure
will be more apparent from the following description which
is not intended to limit the scope of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A-C show an MS chromatogram of a composition
of the invention.

FIG. 2 shows an LS chromatogram of a composition of
the invention.

FIG. 3 shows the percent reduction of body mass index
resulting from the administration of a composition of the
invention.

FIG. 4 shows the percent reduction of body mass index
resulting from the administration of a composition of the
invention.

FIG. 5 shows the percent reduction of waist circumfer-
ence resulting from the administration of a composition of
the invention.

FIG. 6 shows the percent reduction of hip circumference
resulting from the administration of a composition of the
invention.

FIG. 7 shows the effect of a composition of the invention
on lipid profile.

FIGS. 8A and 8B show that weight gain and average feed
intake pattern where CGA7 complex at 100 and 150 mg/kg
show decrease in weight gain compared to HFD and GCBE
groups which is statistically significant. There is no differ-
ence in feed intake in between HFD and other treated group.
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FIGS. 9A-9E represent changes in liver and adipose
tissues weight. CGA7 complex at 100 and 150 mg-kg dose
inhibits fat deposition in liver, BAT, mesenteric fat, epididy-
mal and perirenal fat compared to HFD and GCBE groups
which is statistically significant.

FIGS. 10A-10D show changes in cholesterol, TG, glucose
and HDL blood serum level. CGA7 complex 100 and 150
mgkg groups have decreased cholesterol, TG and glucose
compared to HFD and GCBE groups which is statistically
significant. CGA7 complex treated groups have significantly
improved HDL level.

FIG. 11 shows the structure of ligand molecules: (1)
3-0-Caffeoylquinic acid; (2) 4-O-Caffeoylquinic acid; (3)
5-O-Caffeoylquinic acid; (4) 5-O-Feruloylquinic acid; (5)
3,4-0-Dicaffeoylquinic acid; (6) 3,5-O-Dicaffeoylquinic
acid; (7) 4,5-O-Dicaffeoylquinic acid; and (8) Orlistat.

DETAILED DESCRIPTION

In accordance with one aspect of the present disclosure,
there is provided a process for the preparation and use of a
composition comprising one or more chlorogenic acids (e.g.
a CGA-7 complex). The part plants used for the preparation
of the composition of the invention may be fresh and/or
dried. Typically, the composition is prepared by obtaining an
extract of one or more chlorogenic acids. Such extract can
be obtained by processes including, but not limited to,
alcoholic, hydro-alcoholic and aqueous extract. Further, the
composition is prepared by using techniques selected from
the group that includes but is not limited to hot stirring,
Soxhlet extraction, percolation, decoction, maceration and
supercritical fluid extraction. The solvent used for extraction
can be a polar organic solvent and/or a non-polar organic
solvent. Solvents suitable for use with the invention include,
but are not limited to water, methanol, ethanol, butanol,
hexane, acetone, chloroform, petroleum ether and acetoni-
trile. In one embodiment of the present disclosure, green
coffee beans are subjected to extraction to obtain a combi-
nation of one or more chlorogenic acids.

The composition may be formulated to attain a particular
chlorogenic acid content. The composition may have a total
chlorogenic acid content of between about 20-60% w/w. The
composition may have a total chlorogenic acid content, by
weight, of about 20%, 21%, 22%, 23%, 24%, 25%, 26%,
27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%, 35%, 36%,
37%, 38%, 39%, 40%, 41%, 42%, 43%, 44%, 45%, 46%,
47%, 48%, 49%, 50%, 51%, 52%, 53%, 54%, 55%, 56%,
57%, 58%., 59%, or 60%, as well as any amount intervening
these specifically described amounts. The total chlorogenic
acid content may be 42.50+2.5 w/w %. The total chlorogenic
acid content may be constituted from one or more of 3 CQA,
5CQA,4CQA,3,4DiCQA,3,5DiCQA, 4,5Di CQA. The
total chlorogenic acid content may contain, for example, a
chlorogenic acid content of about 1-15% w/w 3 CQA, about
5-50% wiw 5 CQA, about 1-20% w/w 4 CQA, about
0.5-10% w/w 3,4 Di CQA, about 0.5-10% w/w 3,5 Di CQA,
about 0.5-10% w/w 4,5 Di CQA, or combination thereof.
The composition may contain 4.1x1.42 w/w % 3CQA,
28+4.65 wiw % 5 CQA, 6.5+2.25 w/w % 4 CQA, 0.84£0.26
w/w % 3,4 Di CQA, 1.2320.34 w/w % 3,5 Di CQA, and
1.85+0.42 w/iw % 4,5 Di CQA.

In one embodiment of the present invention, the compo-
sition comprises a combination of chlorogenic acids. In one
non-limiting embodiment, the composition comprises
3-caffeoylquinic acid (3-CQA), S-caffeoylquinic acid
(5-CQA), 4-caffeoylquinic acid (4-CQA), S-feruloylquinic
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4
acids (5-FQA), 3,4 dicaffeoylquinic acids (3,4 di CQA), 3,5
dicaffeoylquinic acids (3,5 di CQA), and 4,5 dicaffeoylqui-
nic acids (4,5 di CQA).

In one non-limiting embodiment, the composition com-
prises 3-caffeoylquinic acid (3-CQA) at about 7.23%,
S-caffeoylquinic acid (5-CQA) at about 25.43%,
4-caffeoylquinic acid (4-CQA) at about 9.51%, S-feru-
loylquinic acids (5-FQA) at about 1.84%, 3.4 dicaffeoylqui-
nic acids (3,4 di CQA) at about 2.79%, 3,5 dicaffeoylquinic
acids (3,5 di CQA) at about 1.90%, and 4,5 dicaffeoylquinic
acids (4,5 di CQA) at about 3.74%.

The term “about” as used herein refers to a quantity, level,
value, number, frequency, percentage, dimension, size,
amount, weight or length that varies by as much as 30, 25,
20, 25,10,9,8,7, 6, 5,4, 3,2 or 1% to a reference quantity,
level, value, number, frequency, percentage, dimension,
size, amount, weight or length. In particular embodiments,
the terms “about” or “approximately” when preceding a
numerical value indicates the value plus or minus a range of
15%, 10%, 5%, or 1%, or any intervening range thereof.

In accordance with another aspect of the present disclo-
sure, there is provided a process for the preparation of a
dosage form comprising the composition of the invention. In
accordance with yet another aspect of the present disclosure
there is provided a complex mixture for managing obesity
that comprises a combination of chlorogenic acids. The
phyto-constituents included in the composition of the pres-
ent disclosure can be in any form that permits an effective
dosage for use such as the management of obesity. Suitable
forms for administering the composition include, but are not
limited to, extracts, granules, powders, semisolids, isolated
fractions, oils, solutions, suspensions, emulsions and semi-
solids. In one embodiment, the composition is a complex
mixture obtained from Indian Green coffee bean.

The composition of the present invention may be admin-
istered by various routes including but not limiting to
topical, oral, buccal, sub-lingual, parenteral, rectal, and
inhalation. The composition may be in the form of a dosage
form that includes but is not limited to powders, pills,
tablets, pellets, capsules, thin films, solutions, sprays, syr-
ups, linctuses, lozenges, pastilles, chewing gums, pastes,
vaporizers, suspensions, emulsions, ointments, creams,
lotions, liniments, gels, drops, topical patches, buccal
patches, injections and the like. Typically, the composition
further comprises at least one pharmaceutically acceptable
excipient.

The composition of the present invention can be used in
any application in which administration of the composition
to a subject provides beneficial health effects. Suitable
applications for administration of the composition include,
but are not limited to, preventing oxidation (antioxidant
activity), controlling and/or reducing body weight, control-
ling and/or reducing body mass index, controlling and/or
reducing obesity, management of hyperlipidemic conditions,
reducing oxidative stress, maintaining a healthy lipid profile,
regulating blood glucose levels, treatment of liver cirrhosis,
treatment of atherosclerosis, and treatment bacterial infec-
tion. The composition of the invention may be administered
to reduce low density lipids. The composition of the inven-
tion may be administered to increase high density lipids. The
composition of the invention may be administered to reduce
low density lipids and increase high density lipids. Signifi-
cantly, the composition is non-toxic and non-mutagenic. In
some aspects of the

The phrase “body mass index” as used herein refers to a
ratio of height to body weight that is calculated as follows:
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BMI = =

= = 703
heighf, height,

The terms “obese” and “obesity” as used herein refer to a
subject having a body mass index of 30 or higher.

The term “overweight” as used herein refers to a subject
having a body mass index of 25 to 29.9.

The term “healthy weight” as used herein refers to a
subject having a body mass index of 18.5 to 24.9.

The phrase “treating obesity” as used herein refers to
reducing BMI in an obese subject, reducing body fat in an
obese subject, or reducing body weight in a subject.

As used herein, the term “controlling” refers to maintain-
ing the state of a condition so as to prevent an increase or
decrease in the condition or an increase or decrease in the
symptoms of the condition. Controlling may refer to con-
trolling obesity wherein the state of obesity of a subject is
maintained such that the body weight or body mass index of
a subject is maintained at a level without any appreciable
increase in body weight or body mass index.

As used herein, the term “reduce,” “reducing” and the like
refer to any measurable decrease in a condition or parameter
that results from the administration of the composition of the
invention to a subject when compared to the absence of the
administration of the composition, such as compared to the
administration of a control composition (e.g. a placebo). In
some aspects of the invention, administration of a compo-
sition of the invention to a subject reduces obesity or body
weight in the subject when compared to the administration
of a control substance to a subject. In some aspects of the
invention, administering the compositions of the invention
maintains body weight (i.e. prevents an increase in body
weight or an increase in percent body fat).

As used herein, the terms “treatment,” “treating,” and the
like, when used in reference to a subject, refer to obtaining
a desired pharmacologic and/or physiologic effect, including
without limitation achieving a reversal, improvement or
elimination of the symptoms of a disease or condition. The
effect can be prophylactic in terms of completely or partially
preventing a disease or symptom therecof and/or can be
therapeutic in terms of achieving an improvement or elimi-
nation of symptoms, or providing a partial or complete cure
for a disease and/or adverse affect attributable to the disease.
“Treatment,” as used herein, covers any treatment of a
disease in a mammal, particularly in a human, and includes:
(a) preventing the disease from occurring in a subject which
can be predisposed to the disease but has not yet been
diagnosed as having it; (b) inhibiting the disease, i.e.,
arresting its development; (c) relieving the disease, e.g.,
causing regression of the disease, e.g., to completely or
partially eliminate symptoms of the disease; and (d) restor-
ing the individual to a pre-disease state, e.g., reconstituting
the hematopoietic system.

The compositions of the invention can be administered to
treat obesity in a subject. The compositions of the invention
can be administered to reduce body mass index in an obese
subject. The compositions of the invention can be adminis-
tered to reduce body mass index in an overweight subject.
The compositions of the invention may be administered to
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control or prevent weight gain in a subject. In some aspects
of the invention may be administered to maintain or achieve
a healthy weight in a subject. The compositions of the
invention can be administered to reduce body fat in an obese
subject. The compositions of the invention can be adminis-
tered to reduce body fat in an overweight subject. The
compositions of the invention may be administered to con-
trol or prevent body fat gain in an obese subject. The
compositions of the invention may be administered to con-
trol or prevent body fat gain in an overweight subject. The
compositions of the invention may be administered to con-
trol or prevent body fat gain in a healthy weigh subject.

As used herein, “administer” or “administration” refers to
the act of physically delivering a substance as it exists
outside the body into a subject. Administration includes all
forms known in the art for delivering therapeutic agents,
including but not limited to oral, topical, mucosal, injec-
tions, intradermal, intravenous, intramuscular delivery or
other method of physical delivery described herein or known
in the art (e.g., implantation of a slow-release device, such
as a mini-osmotic pump to a subject; liposomal formula-
tions; buccal; sublingual; palatal; gingival; nasal; vaginal;
rectal; intraperitoneal; intraventricular;
intracranial; or transdermal). The compositions described
herein can be administered intravenously.

The compositions of the invention may be administered in
an effective amount. The phrase an “effective amount™ as
used herein refers to an amount of a composition of the
invention that is sufficient to achieve the effect for which the
composition is administered (e.g., to maintain or reduce
obesity).

The terms “subject,” “patient,” “subject in need thereof,”
and “patient in need thereof” are herein used interchange-
ably and refer to mammal, including humans. Subjects may
also be cattle, sheep, goats, pigs or other animals used in
animal husbandry. In a preferred embodiment the subject is
a human. The subject can be a human suffering from obesity
or having an unhealthy body weight.

The composition of the invention may be obtained from
any source material capable of providing the chlorogenic
acids disclosed herein. The compositions of the invention
can be obtained from green coffee bean material. In one
non-limiting embodiment of the invention, the composition
is derived from Indian green coffee bean material. The term
“green coffee bean” as used herein refers to unroasted
mature or immature coffee beans. Green coffee beans can be
processed by wet or dry methods for removing the outer pulp
and mucilage, and can have an intact wax layer on the outer
surface. When immature coffee beans are immature, they are
green. When mature, they have a brown to yellow or reddish
color, and typically weigh 300 to 330 mg per dried coffee
bean. The compositions of the invention may comprise
green coffee extract as an extract of unroasted, green coffee
beans. The compositions of the invention may be obtained
from the green coffee bean. The compositions of the inven-
tion may be obtained from the outer pulp (mucilage) of the
bean. The compositions of the invention may be obtained
from the green coffee bean. The compositions of the inven-
tion may be obtained from a combination of the green coffee
bean and the pulp of the coffee bean.

The present disclosure is further described in the light of
the following non-limiting examples which are set forth for

intra-arteriole;
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illustration purpose only and not to be construed for limiting
the scope of the present invention.

Example 1: Process for Preparation of the Complex
Mixture of the Present Disclosure (CGA-7
Complex)

100 kg of Green coffee bean was stacked in a vertical 1.0
KL extractor. The bottom of the extractor comprised of a
perforated plate on which filtration cloth was fixed. About
six bed volumes of 70% v/v ethyl alcohol was added.
Extraction was continued at 75-78° C. about 7-8 hrs with
continuous circulation of extract with transfer pump. After
completion of extraction, filter the extract through 5 micron
SS candle filter and clear extract was collected in a cleaned
receiver tank. The bed was re-extracted by adding 4 bed
volumes of 70% ethyl alcohol 3 more times and temperature
was maintained at 75-78° C. about 7-8 hrs. All the extracts
were collected in a receiver tank and combined extract was
concentrated in a reactor under vacuum at 80+5° C. till
extract was free from ethyl alcohol. Solution was made up
to the TDS to 20-25 w/v % with de-ionized water.

The above extract solution was passed through 500 Liter
of XAD-4 resin and the extract was loaded through the resin
at the rate of 2-3 bed volumes/hour. The resin was washed
with 2-3 bed volumes of de-ionized water at the rate of 2-3
bed volumes/hour. The extract was eluted with 2-3 bed
volumes of 70 v/v % Ethyl alcohol at the rate of 2-3 bed
volumes/hour. The eluent was concentrated in a reactor at
80+5° C. till free from alcohol. The solution TDS was made
up to 25-30 w/v % and spray dried at 215+5° C. to obtain the
complex mixture of CGA-7.

The composition of the chlorogenic acid isomers was
determined by the HPL.C method and the following results

were obtained:
TABLE 1
Peak Table showing Types of Chrologenic acids
Ret.

Peak Name Time Area Area %  Height  Height %
1 3 CQA 3.209 1904533  12.529 395880 13.745
2 5 CQA 5.017 7126683  46.883 1394953 48.431
3 4 CQA 5.218 2612578  17.187 521622 18.110
4 5 FQA 7.489 703664 4.629 136587 4.742
5 3,4 Di 11.049 941037 6.191 162285 5.634

CQA
6 3,5 Di 11.549 694548 4.569 111103 3.857

CQA
7 4,5 Di 12.659 1218027 8.013 157843 5.480

CQA
Total 15201070 100 2880273 100

The fingerprint of the composition of the chlorogenic acid
isomers was determined by the LC-MS/MS method and the
results that were obtained are depicted in FIGS. 1A-C and
FIG. 2.

Example 2: In-Vitro Studies of the Complex
Mixture (CGA-7 Complex) of the Present
Disclosure

Antioxidant Assay:
DPPH Scavenging Assay

The free radical scavenging capacity of CGA-7 Complex
was determined using DPPH scavenging assay (Sarojini et
al., 2011). DPPH solution was prepared in 95% methanol.
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Freshly prepared DPPH solution was taken in test tubes and
coffee preparations were added and incubated for 20 min.
The absorbance was read at 515 nm using a spectrophotom-
eter. Blank was prepared containing the same volume of
reaction mixture without any tested samples. The percentage
of scavenging was calculated using formula

% Scavenging=Ac-As/4cx100

Where AC was the absorbance of the control (blank
without extract) and As was the absorbance in the presence
of the extract

Metal Chelating Activity

The chelating of ferrous ions by the Plant extracts was
estimated by the following method. CGA-7 Complex was
added to a solution of 2 mM FeCl2 (0.05 ml), the reaction
was initiated by the addition of 5 mM ferrozine (0.2 ml).
Then the mixture was shaken vigorously and kept for 10 min
at room temperature [26]. Absorbance of the solution was
measured at 562 nm. The percentage of inhibition of ferro-
zine-Fe2+ complex formation was calculated.

Chelating rate (%)=4c—45/4cx100

Where AC was the absorbance of the control (blank
without extract) and As was the absorbance in the presence
of the extract

Superoxide Anion Scavenging Activity

Superoxide anion scavenging activity of CGA-7 Complex
was measured according to the method of (Nishimiki et al.,
1972). Prepare all the solutions in this experiment using
phosphate buffer (pH 7.4). Add 1 ml of NBT (156 uM), 1 ml
of NADH (468 uM) and 3 ml of test samples. to all test
tubes. The reaction is started by adding 100 ml of PMS (60
uM) and incubate the mixture at 25° C. for 5 min followed
by measurement of absorbance at 560 nm. The percentage of
scavenging was calculated using formula

% Scavenging=Ac-As/4cx100

Where AC was the absorbance of the control (blank
without extract) and As was the absorbance in the presence
of the extract

Reducing Power Assay

The reductive ability of CGA-7 Complex was determined.
The test samples were mixed with 2.5 ml of 0.2 M phosphate
buffer (pH 6.6) and 2.5 ml of 1% potassium ferricyanide
[K3Fe(CN)6]. Reaction mixture was incubated at 50° C. for
20 min, add 2.5 ml of 10% trichloroacetic acid, then
centrifuge (650 rpm at room temperature) for 10 min. The
upper layer solution (2.5 ml) was mixed with 2.5 ml of
distilled water and 0.5 ml of 0.1% FeCl3. Absorbance was
measured at 700 nm. Higher the absorbance at 700 nm
indicates higher reducing power ability (Oyaizu, 1986).

Total Antioxidant Activity

The phosphomolybdenum method is based on the reduc-
tion of Mo (VI) to Mo (V) by the antioxidant compound and
the formation of a green phosphate/Mo (V) complex with a
maximal absorption at 695 nm. The antioxidant activity of
the test sample will be determined by the phosphomolyb-
denum method as described by Prieto et al., (1999). Briefly,
0.3 ml of test sample combined with 3 ml of reagent solution
(0.6M sulfuric acid, 28 mM sodium phosphate and 4 mM
ammonium molybdate). The reaction mixture will be incu-
bated at 95° C. for 90 min and cooled to room temperature.



US 9,775,822 B2

9

Measure the absorbance of the solution at 695 nm against
blank. The total antioxidant capacity expressed as the num-
ber of equivalents of ascorbic acid (AAE).

Results:

Sample Name: CGA-7 Complex

TABLE 2

10

throughout the dosing period of 90 days and during the
recovery period of 14 days.

Mortality: All the male and female groups of animals
were survived throughout the dosing period of 90 days and
during the recovery period of 14 days.

In-vitro assays of CGA-7 Complex

DPPH Superoxide scavenging
scavenging assay assay Metal chelating
Conc Conc Conc
in Absorbance % in Absorbance % in Absorbance %
pg/ml @ 517 nm  inhibition pg/ml @ 560 nm  inhibition pg/ml @ 562 nm  inhibition
Blank 1.801 Blank 0.337 Blank 0.702
100 pg 0.886 50.81 100 pg 0.110 67.36 100 pg 0.726 -342
1.007 44.09 0.102 69.73 0.739 -5.27
0.985 45.31 0.120 64.39 0.746 -6.27
0.967 46.31 0.123 63.50 0.734 -4.56
0.976 45.81
45.97 66.25 -4.88
Total Reducing
antioxidant assay power assay
Conc Conc
in Absorbance AAE in Absorbance AAE
ug/ml @ 695 nm (ng) ug/ml @ 700 nm (he)
100 pg 0.078 14.78 100 pg 0.545 58.55
0.078 14.80 0.590 63.37
0.080 14.95 0.598 64.16
0.074 14.50 0.560 60.09
0.078 14.80 0.555 59.63
14.76 61.16
Example 3: In-Vivo Studies of CGA-7 Complex of 35 Body Weight: Body weights were recorded 0 to 90 days

the Present Disclosure

A] Acute Oral Toxicity Study in Rats with CGA-7 Complex
Single-dose oral toxicity of the CGA-7 Complex was
evaluated in albino Wistar rats. A limit test was performed
in which female rats received a single oral administration of
the CGA-7 Complex at a dose of 2000 mg/kg body weight.
Following dosing, the limit test rats were observed daily and
weighed weekly. A gross necropsy examination was per-
formed on all limit test animals at the time of scheduled
euthanasia (day 14). No mortality occurred during the dura-
tion of the limit test. Further, no significant gross internal
findings were observed at necropsy on study day 14.
Under the experimental conditions described, the acute
oral LDy, of CGA-7 complex was estimated to be greater
than 2000 mg/kg in the rat.
B] Repeated Dose 90 Days Toxicity with CGA-7 Complex
Repeated dose 90 day oral toxicity study was performed
with CGA-7 complex in both male and female Wistar rats
followed by 14 day recovery period. To determine target
organ toxicity, No observed adverse effect level (NOAEL)
and reversibility of signs of toxicity after recovery period.
Results of acute oral toxicity studies in Wistar albino rats
indicated the acute oral LDs, of CGA-7 complex was
estimated to be greater than 2000 mg/kg in the rats. Based
on the above results; three doses were selected as 250, 500
and 1000 mg/kg b.w. Oral route of administration was
selected because it is the proposed therapeutic route.
Observations
Clinical signs of toxicity: No clinical signs of toxicity
were observed in all male and female groups of animals

40

45

65

for all groups and continued for day 97 and 104 for reversal
groups.

Body weight gain: A significant decrease in body weight
gain was seen in all groups of animals treated with CGA-7
Complex at 250, 500 and 1000 mg/kg b.w. in both males and
females when compared with control. During the reversal
period the animals also showed a significant decrease in
body weight gain to normal when compared with control
reversal group.

Food Intake: No effect of treatment in all groups of
animals was noted on food consumption throughout the
dosing period of 90 days and during the recovery period of
14 days.

Functional observations: The functional observational
parameters performed showed no changes in all groups of
male and female animals.

Blood Analysis

Hematology: No significant changes were observed in all
groups of male and female animals when compared with
those of respective control groups. No dose dependent
changes were seen.

Clinical Chemistry: No significant changes were observed
in all groups of males and females when compared with
those of respective control groups.

Urine analysis: No changes were noted in Urine analysis
of all groups of male and female animals when compared
with those of respective control groups.

Sacrifice and Pathology

Relative Organ weight: No significant changes were
observed in all groups of male and female animals when
compared with those of respective control groups. No dose
dependent changes were observed.
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Gross pathology: No gross changes were observed in all
groups of male and female animals.

Histopathological studies: No changes were seen in brain,
liver, heart, spleen, kidneys, ovaries, large intestine and

12

were isolated and weighed. Liver was isolated and estimated
for liver triglycerides and cholesterol levels.

Statistical Analysis

Data were expressed as mean+SEM & analyzed by one

adrenal glands in animals treated with CGA-7 Complex 5
. , .
1000 mg/kg b.w. when compared with control. way ANOVA followed by Dunnett’s t test using graph pad
Conclusion: Based on the above findings, the no observed prism version 5. Differences were considered significant at
adverse effect level (NOAEL) of CGA-7 complex was found ~ a p value of <0.05.
to be 1000 mg/kg-b.w. for both female and male Wistar rats Results
when given orally for 90 days followed by 14 day recovery 10
period. .~ TABLE 4
C] Anti-Obesity Activity of the CGA-7 Complex:
theoggg{;eéfﬁglg)‘y;;g;g twha;;ﬁof;%fglgéergg effect of Effect of CGA 7 Complex on body weight in male rats
Procedure: 15 ) ) - ) ) ) )
. . . . Toups mal weig nitial welg, 1IIerence 1 body welg
Model: High fat diet in rats G Final ht  Initial ht  Difk bod ht
COIIIpOSitiOIl of ngh Fat Diet G 1 220.5 £2.54  150.1 = 2.67 68.41 +1.18
0, roup D x 2 Jd o2 . = 1.
g(?/ésga;%ean oil Group II 2303 £5.57 137.0 £ 0.32 112.0 £ 4.51%%* @
0 Yy + + + woxk b
59, starch 20 Group III 2184 £2.65 130.3 = 0.56 88.01 + 3.68
. . b
65% Normal commercial available rat feed Group IV 2117 =242 1361 = 0.62 75.65 = 34470 i
Male Wistar rats were divided into six groups with six Group V 229.7=1.54 1638 =233 65.88 = 2.14%
animals in each group. Group VI 199.0 £ 2.08 1384 + 1.07 60.63 = 2.89%%* &
Values are expressed in terms of SEM + Mean. Data were analyzed by one way ANOVA
TABLE 3 23 followed by Dunnett’s t test. Number of animals in each group n = 6.
Specifications of groups ¢ Comparison made with control group.
b Comparison made with high fat diet group.
S. NO  Group Test substance wk#D < 0.001.
1 Group I  Normal feed + Vehicle (distilled water) 30
2 Group I High fat diet + Vehicle (distilled water)
3 Group III  High fat diet + Standard drug (orlistat 30 mg/kg) TABLE 5
4 Group IV High fat diet + CGA 7 Complex (50 mg/kg)
5 Group V High fat diet + CGA 7 Complex (100 mg/kg) Effect of CGA 7 Complex on average food intake in male rats
6 Group VI High fat diet + CGA 7 Complex (150 mg/kg)
15 Groups Average food intake g/rat
Parameters Evaluated group %I 1;‘-22 x 8-;3***(1
Body weight was measured once every 2 days. Food Gigﬁg I 3.54 : 0.407b
intake was measured daily for 42 days. Group IV 778 = 0455
On day 43, all the animals were kept overnight fasting Group V 8.96 = 045"
. . nshb
before sacrifice. Blood was collected by puncturing the retro 40 Group VI 6.98 £0.35
orbital plexus. Serum was Separated by Centrlfugatlon at Values are expressed in terms of SEM + Mean. Data were analyzed by one way ANOVA
3000 rpm for 10 minutes. followed by Dunnett’s t test. Number of animals in each group n = 6.
. . aC i de with control )
Serum was estimated for glucose, cholesterol, triglycer- bCZZEZEZZE ZZ d: xtb ;f;h ?atgrd;utpgmup
ides and HDL. LDL and atherogenic index were also cal- =65P < 0,001
culated. Liver, mesenteric, brown adipose tissue (BAT), left 45 ™non significant.
and right perirenal fat pads, left and right epididymal pads
TABLE 6

Effect of CGA 7 Complex on liver organ weight, mesenteric, brown adipose tissue (BAT), perirenal fat pads and epididymal fat pad.

Mesenteric Peri renal fat pad tissue Epididymal fat pad
Groups Liver fat BAT Right Left Right Left
Group I 3.87 £ 0.18 0.59 = 0.06 0.06 = 0.004 0.30 = 0.02 0.28 £ 0.01 0.35 £ 0.03 0.38 = 0.01
Group 1T 4.50 + 0.19* 1.31 £ 0.12%%%¢ 024 + 0.01%%%¢ 122 + 0.12%%%4 (.85 = 0.05%**4 (.58 £ 0.04%%*@ (.60 x 0.02%%*
Group III 3.47 £ 0.11%%%2 0.98 = 0.03%% 0.19 £ 0.01%*>  0.65 = 0.04*> 0.61 = 0.05%% 0.48 + 0.01%* 0.50 = 0.01**>
Group IV 3.56 = 0.10%**> 1.01 £ 0.07* 0.20 = 0.01*® 0.52 = 0.03*%*%5 (0,54 + 0.03%**% 044 = 0.02%*° (.46 = 0,03%*%*>
Group V 3.57 = 0.12%%%> 1.0 £ 0.04*% 0.17 £ 0.01%*%5 043 £ 0.02%**% 0,41 = 0.03%**> 041 = 0.02%%*> (.38 + 0.02%**>
Group VI 3.39 £ 0.10%**® 1.0 = 0.07%* 0.17 £ 0.01%**% 036 = 0.02%**> (.38 £ 0.03*** 040 = 0.03%**> (.37 = 0,01***>

Data were analyzed by one way ANOVA followed by Dunnett’s t test. Number of animals in each group n = 6.

“Comparison made with control group.
bComparison made with high fat diet group.
*#xP < 0,001

*P < 0.01

*P < 0.05.






