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ABSTRACT

Background: Obesity, occurring at epidemic rates globally, is a major risk
factor for DM and CVD. Despite advances in understanding its pathogenesis,
the pharmacotherapy for obesity remains limited for achievable weight loss,
safety and tolerability of the medicines. Almost all approved medications for
long term use in obesity treatment result in health issues. Due to the ADRs
associated with many antiobesity drugs, the drug trials have focused on
screening herbal medicines that are reportedly used in the treatment of obesity
and which have minimal side effects.

Methods: In this study rats were divided into eight groups of six rats each. In
the first approach, the rats were first made obese by feeding HFD for three
weeks. In the second, treatment with the herbal extracts was given
simultaneously with the HFD to the experimental rats. Rat were fed HFD for six
weeks along with treatment of herbal extracts and the effect on their body
weight, daily food intake and lipid-profile were evaluated.

Results: Results showed that rats fed HFD for a six week period, supplemented
with herbal preparations of triphala and G. cambogia presented with significant
reduction in body weight, energy intake, and improved the lipid-profile as
compared to the rats fed with HFD group.

Conclusions: Our findings suggest that triphala and G. cambogia can counter
the effects of HFD intake and have the potential for use as antiobesity agents
with desirable body weight, food intake, fluid intake, and lipid-profile
modulating properties.
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INTRODUCTION About 315 million people worldwide fall into the WHO

defined obesity categories with a body mass index

Obesity, a global epidemic, is a major risk factor for
diabetes mellitus and cardio vascular diseases. Despite
advances in  understanding its  pathogenesis,
pharmacotherapy for obesity remains limited both in the
degree of achievable weight loss and the tolerability of
the medicines. Thus, discovery of novel targets and
therapeutic agents is a focal point for combating this
epidemic.>?

www.ijbcp.com

(BMI1)>30.2 A person with a BMI>25 is considered as
overweight. The prevalence of overweight and obesity is
increasing at an alarming rate in the economically
developed and the developing countries.*® Epidemiologic
studies indicate that overweight and obesity are important
risk factors for DM, CVD, cancer and premature death.’
Obesity also contributes to shorter lifespan, depression
and fall in quality of life.%’
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The latest obesity statistics of India shows that 75% of
Indian women and 58% of Indian men are obese. The
high prevalence of overweight and obesity, conjoint with
their concomitant health risks, makes it particularly
relevant worldwide public health challenge. Global
projections estimate 1.12 billion individuals to be obese
by the year 2030 and this rapid growth of obesity will
occur in adults and children alike.®® The fundamental
cause of obesity and overweight is a lack of energy
balance between calories consumed and spent. Obesity
results from complex interactions between genes and
environmental factors such as diet, food components, and
lifestyle can be viewed as an energy storage disorder in
which weight gain results from an energy imbalance,
with most of the excess calories stored as triglycerides in
adipose tissue.® The evidence for a genetic component in
obesity is strong.** The evidence include differences in
prevalence between ethnic groups, higher fat concordance
in monozygotic compared to dizygotic twins and 30-70%
BMI heritability between individuals.”*** There are
numerous theories explaining the genetics of obesity but
there is no current consensus in the area as a consequence
of the complex nature of obesity susceptibility.* Adipose
tissue affects energy homeostasis and cardiovascular
health by releasing adipokines that regulate energy
expenditure, food intake, insulin sensitivity and
inflammation.'® Obesity is associated with insulin
resistance These all result in increased levels of fatty
acids and glycerol, which aggravate insulin resistance in
skeletal muscle and liver.” Pharmacological approved
medications associated with adverse drug reactions due to
these ADR’s, more recent drug trials have focused on
screening the herbal medicines that have been reported to
treat obesity and have minimal ADRs. This study was
undertaken with an aim to evaluate the effect of herbal
combination of Triphala and G. cambogia extracts in an
experimental model of HFD induced obesity in albino
rats.

Mechanism of bioactive compounds

Triphala is an ayurvedic herbal formula consisting of
equal parts of three myrobalans, taken without seed:
Amalaki (Emblica officinalis), Bibhitaki (Terminalia
bellirica), and Haritaki (Terminalia chebula).® The
active constituents of Triphala study conducted by Gurjar
et al, on Triphala and its constituents ameliorate visceral
adiposity from a high fat diet in mice with diet induced
obesity suggested that it can counter the effects of the
high dietary intake of fats and is a potential antiobesity
agents with desirable lipid profile modulating
properties.**?

Terminalia bellerica

The ethanol extracts of T. bellerica fruits showed the
presence of phytochemical active compounds such as
tannins quinines phenols coumarines and flavanoids and
phytosterols etc.?

Emblica officinalis

E. officinalis contains flavonoids which reduce the levels
of lipid in serum. A number of animal experiment report
improved lipid profiles.?? Flavonoid extracts from the
fruits of emblica inhibited synthesis of cholesterol via
decreasing  hepatic ~ 3-hydroxy-3-methyl  glutaryl-
coenzyme A (HMG-CoA) reductase and also enhanced
degradation of cholesterol.?

In Ayurveda E. officinalis commonly known as Indian
goose berry or amla or amalaki. It contains many
important phytoconstituents like gallic acid, gallotanin,
ellagic acid, corilagin etc. possess many therapeutic
effects including antiobesity, anti-inflammatory,
antidiabetic effects acting through their antioxidant and
free radical scavenging properties.”” Previous studies
stated that gallic acid is a phenolic compound of TPL
which is selected as a bioactive marker due to its easy
availability, and its anti-obesity property.?

Terminalia chebula

In T. chebula, 33% of the total phytoconstituents.?*?®
Total eight compounds viz. gallic acid, methyl gallate,
ethyl gallate, chebulagic acid, tetra-O-galloyl-5-D-
glucose, ellagic acid, chebulinic acid and penta-O
galloyl-g-D-glucose from T. chebula were isolated on
reverse phase chromatography, Fruit contains Phenolic
Compounds, punicalagin, Terflavin-A, Terchebulin Girin,
Antiobesity, Hypolipidaemia.?® Myrobalans bioactive
compound of T. chebula act as antiobesity compound.

Garcinia cambogia

The active component of Garcinia cambogia is hydroxy
citric acid (HCA), a compound that inhibits the enzyme
ATP-citrate lyase, which is involved in endogenous lipid
biosynthesis. Hydroxy citric acid also increases hepatic
glycogen synthesis, suppresses appetite and decreases
body weight gain.?® Hydroxy citric acid has helped to
lower body weight and reduce fat mass in humans.?**"
Consequently, HCA reduces the transformation of citrate
into acetyl coenzyme A, a step necessary for the
formation of fatty acids in the liver. In addition, there is
an increased production of hepatic glycogen in the
presence of HCA, which may activate glucoreceptors
leading to a sensation of fullness and reduced appetite.*
The increased bioavailability of serotonin is thought to be
related to appetite suppressing effects of supplemental
HCA.**Another possible mechanism of action may be
HCA’s ability to down-regulate Leptin, an amino acid
hormone that induces obesity and body weight.**

METHODS
Place of work
This study was carried out at Centre for Scientific

Research and Development (CSRD), People’s University,
Bhopal, India.
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Materials used

Standardized aq extracts of Triphala and G. cambogia
prepared freshly before experimentation.

Atorvastatin was used as positive control.

Selection of herbal plants

The plants Triphala and G. cambogia powders were
selected as these are the most common ingredients of the
anti-obesity herbal medicines. Also, some anti-obesity
herbal medicines are just comprised of Triphala and G.
cambogia powder.

Plant powder collection

The plant powders of Triphala and G. cambogia were
procured from Mumbai based certified company
manufactured by Pharmanza Herbal Pvt. Ltd.

Animal experiments

All the animal experiments were performed in accordance
with the protocol approved by the Institutional Animal
Ethics Committee of People’s Medical College, People’s
University, Bhopal, MP, India.

Selection of rat

The animals were purchased from National Institute of
Nutrition (NIN), Hyderabad, Telangana India.

Strain, sex and age of rat

Male Wistar rats, weighing between 150-200 grams were
used for the study.

Caging, housing and diet of animals

The rats were maintained in appropriate conditions as per
the CPCSEA Guidelines.

Composition of experimental diets

Standard rat chow Normal Diet (ND) and High Fat Diet
(HFD) were purchased from NIN Hyderabad, Telangana.

Preparation of herbal and standard drug formulation
Stock preparation/ dose preparation
The herbal powders of Triphala, G. cambogia and

Standard drug Atorvastatin were prepared freshly with
Distilled water.

Description about grouping, dosing and feeding

Group 1 was received normal diet and served as normal
control.

Group 2 was received HFD 45% kcal% fat throughout
the study for 42 days.

Table 1: Normal diet (ND) composition.

_Normal rat chowdiet |

Nutrients %/100 g
Carbohydrate 48.8
Protein 21

Fat 3
Calcium 0.8
Phosphorus 0.4
Fiber 5
Moisture 13

Ash 8

Total energy (kcal/100 g) 306.2

Table 2: High fat diet (HFD) composition.

Product #D12451 gm % | Kcal %
Protein 24 20
Carbohydrate 41 35
Fat 24 45
Total kcal/gm 4.73

Casein, 30 mesh 200 800
L-cystine 3 12
Corn starch 72.8 291
Maltodextrin 10 100 400
Sucrose 172.8 691
Cellulose, BW200 50 0
Soyabean oil 25 225
Lard* 177.5 1598
Mineral mix S10026 10 0
DiCalcium

Phosphate 5 ¢
Calcium carbonate 5.5 0
Potaassium citrate,

1 H20 16.5 0
Vitamin mix V10001 10 40
Choline bitartrate 2 0
FD&C red dye #40 0.05 0
Total 858.15 4057

Group 3 was received HFD for 21 days then from 22"
day of the study till the end of the study Atorvastatin +
HFD. This group acted as positive control group

Group 4 was received HFD for 21 days then from 22"
day of the study till the end of the study Triphala extract
+ HFD.
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Group 5 was received HFD for 21 days then from 22"
day of the study till the end of the study Garcinia
cambogia extract + HFD

Group 6-8 were received HFD for 21 days then from 22"
day of the study till the end of the study combination of
aq extract of Garcinia cambogia and Triphala at 500,
1000 and 2000 mg/kg respectively + HFD.

7-wk old male,Wistar albino rats (48),
Experimental duration- 6 weeks

v

Control (ND, n=6)
Group I

lj‘('

High Fat Diet (H

HFD (n=6)
Group II

Atorvastatin
(n=6) Group III

v

Triphala
(n=6) Group IV
A

Group VIII

[T&Gcs(n 6)

T & GC 2 (n=6)
Group VII

v

T & GC1 (n=6)
Group VI
y

Garcinia

cambogia (n=6)

Group V

Analysis of parameters (biochemical)
ataninterval of before starting experiment, after induction of obesity and afier treatment.

Figure 1: Experimental design (duration 6 weeks).

Anthropometric measurements
Anthropometric measurements like weight.
Body weight

Weight was recorded every week by using weighing
scale.

Food and fluid intake

Food intake was calculated as gm/day/animal. Feed
intake was recorded daily using the weighing scale.

Excreta and urine

Excreta and urine were calculated on daily in the morning
by weighing their wet newspaper which consist of excreta
and urine and this should be dried under the sun rays and
again took the weight, first values (wet newspaper)
subtracted from previous values (dried newspaper) the
value which came finally that is actual value.

Clinical test or blood parameter estimation

Clinical investigations were performed on the plasma
samples for lipid profile (Total cholesterol, TG, HDL,
LDL and VLDL).

RESULTS
Body weight

The control group (group 1) which were fed with normal
diet were slightly increased in their weight after three
weeks, whereas the high fat diet (HFD) fed rats
181.16+14.85 gm (group 2) rapidly increased more
weight as compared to control group 158.83+£7.13 gm.
After the induction of obesity the treatments were started
with Atorvastatin, Triphala extract, Garcinia cambogia
extract, combination of Triphala and G. cambogia
extracts. After the treatment with drug and extracts,
atorvastatin slightly decreased in weight in obesity
induced rats at the end of experiment the value is
164.33+14.94 gm, but when rats were treated with

International Journal of Basic & Clinical Pharmacology | September 2019 | Vol 8 | Issue 9  Page 2007



Vijay KAN et al. Int J Basic Clin Pharmacol. 2019 Sep;8(9):2004-2012

Triphala extract the value is 154.33+58.37 gm, G.
cambogia extract the value is 164+4.24 gm individually,
rapidly decreased weight of HFD rat. When rats were
treated with combination of Triphala and G. cambogia
extracts with three deferent doses (500 mg/kg, 1000
mg/kg, 2000 mg/kg) among these three doses, at high
dose (2000 mg/kg) the weight reduction occurs very
rapidly the value is 157.66+£13.48 gm as compared to
individual herbal extracts and low dose combinations i.e.
at 500 mg/kg, 1000 mg/kg the values were 158.33+33.21
gm and 173.66+6.68 gm respectively.

Food and fluid intake

Food and fluid intake were normal in control group
(group 1), whereas the high fat diet (HFD) fed rats (group
2) gradually increased (p<0.05) food and fluid intake as
compared to control group (p<0.05). After the induction
of obesity when treatments were started with Triphala
extract and Garcinia cambogia extract individually the
food and fluid intake gradually decreased (p<0.05).
Combination of Triphala and G. cambogia extracts when
given to the obese rats drastic changes took place in food
and fluid intake i.e. rapidly decreased food and fluid
intake (p<0.05).

Excreta and urine

The excreta and urine excretion was normal in control
group (group 1), whereas the high fat diet (HFD) fed rats
(group 2) the excreta and urine excretion gradually
increased as compared to the control group (p<0.05).
After the induction of obesity when treatments were
started with Triphala extract, Garcinia cambogia extract
individually the excreta and urine gradually decreased as
compared to the control group (p<0.05) and combination
group. During the treatment the excreta and urine
excretion gradually decreased in all treatment groups
because the intake of food and fluid was decreased during
treatment (p<0.05).

Total cholesterol

Total cholesterol is diagnostic tool for cardiac problems.
Total cholesterol is a condition that occurs when levels of
cholesterol in blood are elevated enough to cause health
problems such as heart disease.

The data indicated that after obesity induction of male
rats, the level of total cholesterol got increased after
21days, where the value was found to be
50.5748.65*mg/dl (p<0.05) which is higher than the
control value of 45.87+4.56 mg/dl (p<0.05).

After the treatment with individual Triphala extract and
G. cambogia extract the total cholesterol levels were
decreased 29.06+18.78 mg/dl (p<0.0001) and 38.34+9.32
mg/dl (p<0.05). The co-treatment of combination extracts
on total cholesterol concentration was found to be
29.84+9.12 mg/dl (p<0.0001). This indicates that Triphala
individual extract and high dose of combination extract

treatment group showed decrease in total cholesterol
level, hence combination treatment, at high dose exhibited
protective effect against HFD elevated total cholesterol
levels.

HDL

HDL is an indicator to assess cardiac function. In a series
of experiments the level of HDL were evaluated. The
level of HDL was decreased after 21 days HFD feed in
albino male rats. It decreased from the control value of
113.53+21.66 mg/dl to 66+19.46 mg/dl after HFD
(p<0.05). While the treatment with individual Triphala
extract and G cambogia extract and combination extracts
were given to male rats for 21 days, the level of HDL
were elevated to 95.5+24.78 mg/dl and 98.66+13.32
mg/dl respectively as compared to the combination
treated animals indicating protective role of combination
extract against HFD decreased HDL levels towards
cardiac cells of the rats, where the values were found to
be 145.33+38.76 mg/dl, 172.16+60.48, 168.66+19.4
which were treated with three deferent doses of
combination of Triphala and G. cambogia (p<0.0001).

In our study, significant rise in level of HDL was
observed after administration of combination extracts in
deferent doses in comparison with the baseline control
group. The rise in HDL level is an unambiguous
indication of cardiac disfunctioning caused by HFD
induced obesity in rats.

LDL

The LDL, known as "bad" cholesterol, is one of the types
of cholesterol in the blood. The LDL can create plaque
deposits that build up on the walls of the blood vessels
that serve the heart. Having high levels of LDL
cholesterol raises the risk of heart disease, including
atherosclerosis commonly known as hardening of the
arteries. This serious disease raises the risk of heart
attack, stroke, and death. The LDL is indicator to assess
cardiac function. The value of LDL in the present study
were found to be elevated more than the control group
levels 40.93+7.21 mg/dl after high fat diet induced
obesity in male Wistar rats in 21 days the value was
45.83+5.57 mg/dl.

With the treatment with individual Triphala extract and G.
cambogia extract the values decreased from the control
value 30.75+£8.72 mg/dl and 30.5£7.79 mg/dl (p<0.05)
respectively. Co-treatment with high dose of combination
herbal extracts also showed further decreased in level of
LDL where the values were found to be 31.13+8.20 mg/dl
and 32.2+8.31 mg/dl respectively which is almost equal to
control group 30.76%6.77 mg/dl (p<0.05). The
determination of LDL in rats treated with 500 mg/kg,
1000 mg/kg and 2000 mg/kg body weight with
combination extracts showed significant decrease of LDL
level towards the control value after 42 days exposure
period indicating protective action of combination
extracts against HFD induced elevated LDL.
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Table 3: Comparative table showing the anthropometric parameters in rat fed on the experimental diets for 6 weeks.

. . HFD HFD +(T+GC) HFD + (T+GC) HFD +(T+GC)
Parameter m?:fy;at e T:t?)rvastatin Tﬁ'?iphala ) + G.Cambogia Combination Combination Combination
Body weight
1% week 158.83+7.13 163+10.88 159.83+5.87 166.83+61.36 166.5+11.708 164.5+4.88 168.16+8.58 170.33+11.23
3" week 190.33+5.98 181.16+14.85 165+9.93 171.5+62.95 183.83+7.88 163.83+31.97 180.83+9.62 179.66+14.22
6" week 197.33+3.55 203.66+15.56*  166.66+13.44  164.16+60.00** 164+4.24** 159.5+32.43** 173.66+6.68# 162.33+15.33**
Food intake
1° week 6.63+6.49 4.88+5.24 5.58+5.58 6.135+5.19 5.99+4.89 5.55+5.46 7.27+6.36 4.52+4.56
3" week 7.88+7.52 7.99+7.41* 10.83+10.0* 10.93+10.8* 9.86+10.4* 11.27+11.2* 10.32+10.1* 8.17+8.14*
6" week 4.62+4.80 6.26+6.33 6.54+6.42 8.09+8.01* 6.61+6.54* 6.63+6.51* 6.69+6.81* 4.75+4.74**
Fluid intake
1% week 27.66+28.1 5.08+5.13 28.41+28.4 26.24+26.1 12.75+12.4 14.92+14.1 18.18+19.5 17.6+18.0
3 week 16.43+14.8 8.44+7.76* 14.94+14.8 15.95+16.4 19.99+20.3 16.03+16.2 26.06+26.6 29.03+29.1*
6" week 20.91+21.2 6.26+6.28 13.52+14.3 10.52+11.8 13.13+12.9 14.3+14.16 21.45+21.1 19.4419.3*
Excreta
1% week 1.28+1.36 1.06+1.10 2.10+2.17 1.96+1.93 1.71+1.67 1.22+1.09 1.93+1.89 1.93+1.86*
3" week 2.23+2.30 2.33+2.42 2.45+2.35 2.52+2.44 2.52+2.69 2.52+2.63 2.53+2.45 2.40+2.3
6" week 2.05+2.22 2.78+2.88 2.21+2.23 1.99+1.93* 1.92+1.77* 2.07+1.97 2.24+2.18 1.96+1.92*
Urine
1% week 3.60+3.69 5.8816.23 5.04+4.88 5.53+5.57 5.72+5.53 5.52+5.76 5.22+5.43* 5.21+5.33
3" week 5.40+5.51 6.68+6.91 6.20+5.98 6.25+6.45 6.36+6.30 6.28+6.37 6.74+6.92 6.77+7.08
6" week 5.46+5.49 4.98+4.88 4.79+4.65 5.13+5.08 5.54+5.36 5.20+5.07 5.77+5.69 5.47+5.69

Values are mean £SEM; n=6 in each group. All means are statistically significantly different (**p<0.0001, *p<0.05)

Parameter

Control

Table 4: Lipid profile in rats fed on the experimental diets for 6 weeks.

High Fat Diet

(HFD)

HFD

+Atorvastatin

HFD
+Triphala (T)

HFD

+ G. Cambogia

HFD +(T+GC)
Combination

HFD + (T+GC)
Combination

HFD +(T+GC)
Combination

(GC)

(500 mg/kg)

(1000 mg/kg )

(2000 ma/kg)

Total cholesterol 45.87+4.56 50.57+8.65* 21.51+4.95 29.06+18.78**  38.34+9.32* 34.92+10.12* 36.49+13.99* 29.84+9.12**
HDL 113.53+21.66  66+19.46** 110.16+12.81** 95.5+24.78** 98.66+13.32** 114.5+13.00** 172.16+£60.48**  168.66+19.4**
LDL 40.93+7.21 30.76+6.77 31.75+8.53 30.75+8.72* 30.5£7.79* 31.1348.20* 48.48+15.14 32.2+8.31*
VLDL 28.63+10.79 25.72+8.65 22.3+8.07 16.86+10.66 20.25+4.52* 26.51+6.83 22.01+8.26 25.43+5.03
Triglyceride 158.82+15.50  48.41+9.43 52.16+7.78 31.8745.76* 59.22+9.58 115.65+8.77 68.08+17.04 38.61+1.87*

Values are mean +SEM; n=6 in each group. All means are statistically significantly different (** p<0.0001, *p<0.05)
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VLDL

The VLDL is one of the types of cholesterol in the blood.
The VLDL can create deposits known as plaques that
build up on the walls of the blood vessels that serve the
heart. Having very high levels of VLDL raises the risk of
heart disease, including atherosclerosis commonly known
as hardening of the arteries. This serious disease raises the
risk of heart attack, stroke, and death.

The VLDL is an indicator to assess cardiac function. The
value of VLDL in our study was found to be decreased
after HFD induced obesity in male Wistar rats in 21days,
as 25.72+8.65 mg/dl, and it was less than the control
group levels. With the treatment of individual Triphala
extract and G. cambogia extract, the value decreased from
the control value of 16.86+10.66 mg/dl and 20.51+4.52
mg/dl  respectively. Treatment with high dose
combination of two herbal extracts showed decrease in
VLDL where the value was found to be, 26.51+6.83
mg/dl, 22.01+8.26 mg/dl and 25.01+5.03 mg/dI
respectively which is lesser then the control group.

Thus the determination of VLDL in rats treated with
combination extracts showed decrease in VLDL level
towards the control value after 42 days exposure,
indicating protective action of combination extracts
against HFD induced elevated VLDL.

Triglycerides

The triglycerides (TG) are form of fat found in the blood,
similar to cholesterol. Having high triglyceride levels
raises the risk of developing heart disease, including the
risk of heart attack. High TG levels are sometimes a sign
of a condition known as metabolic syndrome, a group of
problems that includes obesity, high blood pressure,
elevated blood sugar, and high cholesterol.

The TG is another important diagnostic tool for cardiac
toxicity. We found TG to be decreased than the control
group levels158.82+15.50 mg/dl after high fat diet
induced obesity in male Wistar rats in 21 days where the
value was 48.41+9.43 mg/dl while with the treatment with
individual Triphala extract and G cambogia extract the
value decreased from the control value of 31.87+5.76
mg/dl (p<0.05) and 59.22+9.58 mg/dl respectively. Co-
treatment with high dose of combination herbal extracts
also showed significant decrease in TG levels which were
found to be, 38.61+1.87* mg/dl (p<0.05).

Thus the determination of TG in rats treated with 2000
mg/kg body weight with combination extracts showed
significant decrease of TG level after 42 days exposure,
indicating protective action of combination extracts
against HFD induced elevated TG.

DISCUSSION

This study involves the screening of herbal extracts in the
treatment of obesity. The present study assessed the

preventive as well as the curative aspect of the herbal
powders together as a formulation or individually in HFD
induced rat model for obesity. In this study
anthropometric markers along with the effect on lipid
profile were assessed. Interestingly these herbals proved
to be significantly effective in preventing as well as
curing the metabolic syndrome i.e. obesity. Many
research reports have documented Triphala and G.
cambogia being effective against obesity but these results
have never been put under scientific investigation.
Further, the effect of combination of Triphala and G.
cambogia has never been tested for obesity.

In both the experiments, combination of Triphala and G.
cambogia proved to be more effective. In the present
study, a suppressed food intake does not appear to be the
only cause of weight loss in the rats treated with herbal
preparations, since in addition to food intake in these
groups compared to the HFD rats. The initial body
weights of all the groups were not significantly different
(average body weight, 150-200 g); however, after three
weeks, body weights began to diverge in the preventive
experiment. The body weight of ND group was
significantly lower as compared to the HFD group. In the
treatment groups, the body weight was significantly less
as compared to the HFD group (Table 3). In the curative
experiment, body weight began to diverge after the fifth
week of the experimental duration i.e. after two weeks of
the start of the treatment. The average weight gain and
food intake were significantly higher in the HFD group
than in the ND and treatment groups (Table 3). As per
ayurvedic texts, Triphala can dissolve accumulated fat
within the body.*® Triphala and G. cambogia can reduce
food consumption in human and rodent models of obesity,
possibly by diverting carbohydrates and fatty acids that
would have become fat in the liver, into hepatic
glycogen.®* This metabolic change may send signal to
the brain resulting in a reduced appetite. The active
component of G. cambogiais HCA, a compound that
inhibits the enzyme ATP-citrate lyase, which is involved
in endogenous lipid biosynthesis. In addition, to this there
is an increased production of hepatic glycogen in the
presence of HCA, which may activate glucoreceptors
leading to a sensation of fullness and reduced appetite.

Phytochemical analysis of Triphala constituents shows the
presence of polyphenols, tannins, flavanoids and
glycosides; out of which tannins are in the major
proportion. Tannin content was reported to be 21% in T.
bellerica, 30-32% in T. chebula and 28% in E.
officinalis.®

Researchers have shown the presence of other
polyphenols viz. ellagic acid and gallic acid. Recent
studies have shown that presence of combination of
marker compounds (i.e., gallic acid and ellagic acid) had
the same antiobesity effect as the use of the whole crude
extract thus indicating that gallic acid, and ellagic acid
represents the majority, if not all, of the responsible
components that cause significant weight loss.**3®
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Although the mechanisms of action are unknown, it is
assumed that the observed anti-obesity effect is probably
caused by multiple components with possible synergistic
interactions at multiple sites of actions by combination
herbal treatment.® Ours is the first report on the anti-
obesity effect of combination of Triphala and G.
cambogia on HFD induced obese rat model. The herbal
combination proved to be both “preventive” (prevented
the weight gain when the treatment was given along with
the high fat diet) as well as “curative” (caused the weight
loss once the obese high fat-fed rat were given the
treatment). The combination reduced significantly the
body weight gain of the HFD induced obese rat model in
the “preventive mode” experiment. In the second
experiment, “curative mode”, the combination treatment
was observed to reduce significantly the body weight gain
of the HFD induced obese rat model.

It is well documented that the relative weight of the total
visceral fat-depots of the rat fed the HFD was
significantly greater than the value for the ND rat, due to
HFD the accumulation of visceral fat is also more.

CONCLUSION

The aim of this study was the antiobesity effect of herbal
of combination of Triphala and G. cambogia on high fat
diet induced obesity in rat. Ayurveda recognizes obesity
as an imbalance in three doshas: vata, pitta and kapha.
Triphala and G. cambogia are the commonly used herbal
medicines in Ayurveda. Use of combination of Triphala
and G. cambogia as anti-obesity remedies has not been
yet tested clinically. This forms the basis of choosing
combination of Triphala and G. cambogia for our study.
As per Ayurvedic texts, amla can dissolve accumulated
fat within the body. Triphala and G. cambogia can reduce
food consumption in humans and rodent models of
obesity, possibly by diverting carbohydrates and fatty
acids that would have otherwise been stored as fats in the
liver as hepatic glycogen.

The work presented in this study focuses largely on the
changes in anthropometric parameters, and lipid profile.
The HFD significantly increased the body weight of HFD
rats as compared to ND rats. The herbal treatment showed
significant reduction in body weight along with reduction
in energy intake. The treatment significantly improved the
clinical parameters as compared to the HFD group. The
HDL concentration was significantly improved with the
given herbal intervention and decreased in levels of LDL,
VLDL, Triglyceride and Total cholesterol after the
treatment with combination of triphala and G. cambogia.
Triphala and G cambogia individual treatments were also
effective in reducing the HFD-induced weight gain but to
a lesser extent as compared to combination of herbal
extracts. The research team herein reports for the first
time the in vivo antiobesogenic effects of combination of
Triphala and G. cambogia.
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