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To evaluate the Hypolipidemic & Antioxidant effect of Garcinia gummi-gutta barks
on Atherogenic Diet-Induced Hyperlipidemic Rats. Bark extract was prepared using a Soxhlet
apparatus. 30 Wistar albino rats of either sex were divided into 5 groups (n=6). Atherogenic
diet (AD) was administered to all the rats except group 1 for 4 weeks. Following induction,
Group 3 & 4 were treated with bark extracts at 100 & 200mg/kg respectively and group 5 with
atorvastatin at 10mg/kg for the next 4 weeks along with AD. Weekly estimation of lipid profile
was done and, in the end, all the animals were sacrificed and the liver and heart were sent for
histopathological examination. MDA levels were estimated by measuring the TBARS activity.
Results were expressed in the Mean * standard error of the mean. Statistical analysis was
done using one-way ANOVA followed by post hoc Tukey test. p<0.05 is considered statistically
significant. There was a significant decrease in the mean cholesterol, triglyceride, low-density
lipoproteins & very-low-density lipoproteins and an increase in High-density lipoproteins
when compared to the AD group. Barks extracts at both doses (100mg/kg & 200mg/kg) showed
a significant reduction in lipid profile wherein the extract at higher dose was found to be better
and there was no significant difference when compared to atorvastatin. The study showed that
bark extract of Garcinia gummi-gutta possess significant hypolipidemic & antioxidant activity.

Further studies are warranted for its clinical use in humans.
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Cholesterol, which is the substrate for
many body functions, have now been considered
as the Satan of modern health. Elevated lipid levels,
oxidative stress, and abnormal lifestyles have
contributed to the emergence of atherosclerosis and
associated diseases like hepatic steatosis, Stroke and
myocardial infarction'. Hyperlipidemia associated
with elevated cholesterol, triglycerides, and LDL
with low levels of HDL increases the risk of CVD
and CAD by several folds®. Atherosclerosis as a
result of hyperlipidemia, wherein the deposition

of lipids and associated inflammation narrows
the vascular pathway resulting in poor perfusion,
ischemia, and necrosis of cells distal to the block?.

Although various drugs like HMG-
CoA reductase inhibitors, Nicotinic acid, Fibrate
derivatives & bile acid sequestrants are already
available to combat the situation, they are
not always free from side effects. Myopathy,
hyperuricemia, peripheral neuropathy, impotence,
gynecomastia, hepatitis, impotence, skin rashes,etc.
are some to be noted*. The risk of myopathy and
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rhabdomyolysis is typically increased when given
in combinations. For ages, there has been always
a search for an alternative to synthetic drugs with
maximal efficacy, safety at a minimal cost.

Many Indian medicinal plants are known
for their therapeutic value and most of them are
used in our day to day life. They lack scientific
validation and hence they are not recognized.
Garcinia gummi-gutta, also known as G. cambogia
is popular over the web as a holy grail for weight
loss. It is long been used in some south Indian
cuisines as a flavoring agent & carminative®.
Traditionally it is used in the treatment of parasitic
infestations, hemorrhoids, rheumatism, and
menstrual abnormalities®. Many studies have been
done on the plant to explore its therapeutic potential
were mainly for its anti-obesity activity’. Very few
studies have explored its lipid-lowering potential.
Hence this study has been taken up to scientifically
validate the hypolipidemic potential of Garcinia
gummi-gutta barks using animal models.

MATERIALS AND METHODS

Identification and collection of plant materials

Barks of Garcinia gummi-gutta were
collected during the summer season from
Thiruvananthapuram district, Kerala. The materials
were authenticated by a local botanist from science
college and a voucher specimen of the same was
submitted. 4kg of barks were collected discarding
parts that are diseased, decayed, and unfit for
analysis. They were later cleaned, shade dried,
powdered using a mechanical grinder and stored in
airtight glass containers until the extraction process
Preparation of The Extract

Extraction was done using the process
elaborated by Mahanta and Mukherjee®. The
Soxhlet instrument was filled with 45g of the bark
powder and the extraction was done continuously
using 80% ethanol refluxing at 50-70°C.The Yield
was collected in a porcelain cup and was dried
using a hot air oven at 45°C for 24h. The final yield
was around 20% (~9g) per cycle.
Chemicals

All the Solvents and reagents used in the
study were of analytical grade and purchased from
Sigma Aldrich, Bengaluru.
Ethical clearance

Institutional Animal Ethics Committee
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approval was obtained before the commencement
of the study.
Animals

Adult Wistar albino rats of either sex
weighing 180+20g were procured from TANUVAS
Chennai. They were housed in the central
animal house of MGMCRI, one week before the
commencement of the study for acclimatization.
Animals were kept in polypropylene cages with
paddy husk bedding fed with standard pellet diet
and water ad libitum. The room temperature was
maintained at 26+2°C with a 12:12h dark and light
cycle. The animals were cared for & maintained
according to CPCSEA guidelines’.

Acute toxicity testing

Acute toxicity was tested using two doses
at 1000mg/kg and 2000mg/kg body weight with 3
animals for each dose respectively. The animals
were observed continuously for the first 4h and
then occasionally for the next 4h. Animals were
observed for signs of tremor, ataxia, opisthotonos,
catatonia, spasticity, ptosis, and respiration. The
animals were monitored up to 72 h for any signs
of lethality/death'®.

Dose determination

Since the animals did not show any signs
of toxicity, a dose of 200 and 100mg/kg of the
extract which was 1/10% and 1/20™ of 2000mg/
kg respectively was taken up for the main study.
Atorvastatin at 10mg/kg was taken as a standard
control.

Atherogenic diet (AD)

The atherogenic diet was prepared by
mixing commercially available feed powder
along with atherogenic constituents. It contains
Cholesterol (5%), Sucrose (20%), Hydrogenated
vegetable oil (20%), Sodium cholate (2%), Lactose
(20%), Choline chloride (0.4%), Thiouracil
(0.15%) with equal quantity of commercially
available feed powder (w/w)".

Experimental design

30 adult Wistar albino rats were used
in the study and the experiment was performed
following 1-week acclimatization. Duration of
study was for 8weeks and all the procedures
were done under strict aseptic precautions in the
Central Animal House, MGMCRI. A baseline lipid
profile was determined before the commencement
of the main study. For the elimination of any
possible bias, the rats were numbered and caged
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using random numbers generated using computer
software.
Induction of Hyperlipidemia

The study includes 30 adult Wistar rats
randomly divided into five groups with six in each
group (n=6). Except for group 1 which received
standard pellet diet and water ad libitum, the
remaining four groups received an atherogenic diet
for four weeks. (Table. 1)

Induction of hyperlipidemia was
confirmed by estimating the lipid profile at the
end of four weeks.

Induction was followed with the
administration of extracts & standard drug (p.o)
along with the daily atherogenic feed for the next
four weeks between 9 and 10 am suspended in 1%
carboxymethyl cellulose.

Lipid level estimation

Lipid profile was estimated following
blood samples collected form lateral tail vein'%
Samples were taken at day 0 (baseline), 4" week,
6" week, and 8" week was centrifuged at 3000 rpm
for 10 min and the supernatant was collected and
stored at -20°C until further analysis. Lipid profile
was estimated using the following methods (Table.
2)131e,

All the animals were sacrificed at the end
of the 8" week using the carbon dioxide euthanasia
chamber. Liver and heart tissues were dissected,
washed in the physiological salt solution, and then
fixed using 10% formalin.

Histopathology

Liver and heart tissues fixed in formalin
were washed, dehydrated using isopropyl alcohol,
and finally rinsed with xylene. Tissue specimens
were embedded with molten paraffin wax and
sections of S5um thickness were cut using a
microtome. The cut specimens were then fixed in
a glass slide and stained with hematoxylin & eosin
and viewed under a light microscope for changes'”.
Thiobarbituric acid reactive substances
(TBARS) assay

1 ml of serum was mixed with 500 pl of
15% trichloroacetic acid in 0.25 N hydrochloric
acids (HCI) and 500 pl of 0.375% thiobarbituric
acid in 0.25 N HCI. The contents were mixed
thoroughly and incubated in a waterbath at 95°C
for 15min. Cooling down to room temperature the
contents were centrifuged at 1000 r.p.m for 10 min
and a pink supernatant was collected. Absorbance
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was determined using a spectrophotometer set
to a wavelength of 535nm. The concentration of
malondialdehyde (MDA) in serum was determined
using the molar extinction coefficient of 1.56 M/
cm, and the results were expressed in nmol/ml of
plasma'®.
Statistical analysis

Data were collected and maintained in
Microsoft excel 2016 and analyzed using SPSS
v.17. Results were expressed as Mean + SEM
as tables. Statistical analysis was done using
one-way ANOVA followed by post hoc Tukey’s
test. p-value<0.05 was considered statistically
significant.

RESULTS

Phytochemical analysis

Preliminary phytochemical analysis
of Garcinia gummi-gutta bark extract showed
the presence of flavonoids, terpenoids, phenols,
tannins, cardiac glycosides, carbohydrates,
saponins, phlobatannins, sterols, coumarin and
some amino acids like arginine. asparagine,
glutamine, threonine, glycine, proline.
Acute toxicity study and dose selection

Acute toxicity studies revealed that the
administration of bark extract of Garcinia gummi-
gutta at a dose of 2000mg/kg did not produce any
lethality or significant change in the behavior of
the animals. The results of the preliminary toxicity
study showed that a single dose of the plant extract
(2000mg/kg, p.o.) had no adverse effects on rats,
which indicated that the median lethal dose (LD50)
could be greater than 2000mg/kg body weight. So,
adose of 200mg/kg, p.o. and 100mg/kg, p.o. which
was 1/10th and 1/20th of LD50 was chosen for the
main study.
Effect of Bark extract on lipid profile

Following induction, there was a
significant increase in the serum lipids, especially
TC, TG, LDL, VLDL, and a decrease in HDL as a
result of the administration of the atherogenic diet
in all the test groups compared to normal control.

Compared to the AD controlgroup,
administration of bark extracts of Garcinia gummi-
guttaon the test groups at a dose of 100mg/kg and
200mg/kg had a significant impact by reducing
the TC, TG, VLDL and LDL and a concomitant
increase in HDL levels. There was a dose-
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dependent reduction in lipid levels wherein BEGG
at 200mg/kg was found to be better. Significant
improvement in the HDL levels was also observed
with bark extracts at higher doses (Tables. 3 -7).
Compared to the standard drug
Atorvastatin, BEGG at 100mg/kg failed to produce
a significant effect, whereas with BEGG at 200mg/
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kg there was no significant difference between the
groups. This shows that BEGG at 200mg/kg was
significantly better than the lower dose and in fact,
can produce the same effect as that of the standard
drug atorvastatin.
Effect of Bark extracts on MDA levels

Lipid peroxidation as a result of long-

Table 1. Experimental Design

Group(n=6) Purpose Treatment

Group 1 Normal control Standard pellet diet+1% CMC

Group 2 AD control AD+1 % CMC

Group 3 BEGG 100 AD+ Bark extract of G. gummi gutta at 100 mg/kg
Group 4 BEGG 200 AD+ Bark extract of G. gummi gutta at 200 mg/kg
Group 5 Standard control ~ AD+Atorvastatin at 10 mg/kg

AD: Atherogenic diet, BEGG100: Bark extract of Garcinia gummi-gutta at 100 mg/kg, BEGG200:
Bark extract of Garcinia gummi-gutta at 200 mg/kg, G. gummi-gutta: Garcinia gummi-gutta, CMC:

Carboxymethylcellulose

Table 2. Lipid Profile Estimation Method

Lipid fraction Estimation method Unit
Total cholesterol (TC) Enzymatic method [13] mg/dl
Triglycerides (TG) Converted to glycerol and estimated mg/dl
using glycerol kinase enzyme-based
kinetic method [14]
Low-density lipoproteins (LDL) Friedewald’s equation [15] mg/dl
Very low-density lipoproteins (VLDL) VLDL=TG/5 [15] mg/dl
High-density lipoproteins (HDL) Polyanion precipitation [16] mg/dl

Table 3. Effect of the Bark Extract of G. gummi-gutta on the Total Cholesterol Levels

Groups Total cholesterol levels mg/dl

Induction of hyperlipidaemia Drug administration

Day 0 Day 30 Day 45 Day 60

Baseline

Group 1 Normal control 62.67+1.50 61.67+1.73 64.50+1.38 65.50+0.81
Group 2 AD control 64.00+0.97 128.83+1.08 135.67+0.84* 141.33£1.23#
Group 3 BEGG 100 63.00+1.29 131.50+0.99 128.17+1.47"# 117.33+£1.50™#
Group 4 BEGG 200 64.83+0.91 135.67+1.05 118.17+1.14™# 100.17£1.54"#
Group 5 Standard control 65.83+1.66 129.00+1.18 106.00+0.97" 93.67+0.80"

(AD — Atherogenic diet, BEGG 100 — Bark extract of Garcinia gummi-gutta at 100mg/kg, BEGG 200 - Bark extract of Garcinia
gummi-gutta at 200mg/kg. Standard control — Atorvastatin 10mg/kg)

Results expressed as Mean + SEM. One Way ANOVA followed by post hoc Tukey test, significance at *p<0.05, **p<0.001 as
compared to AD control. #p<0.05, ##p<0.001 as compared to standard control.
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standing high lipid levels results in endothelial  aresult of lipid peroxidation can be detected using
inflammation and damage due to the generation of =~ TBARS assay.
free radicals. Malondialdehyde which is formed as

Table 4. Effect of the Bark Extract of G. gummi-gutta on the Triglyceride levels

Groups Triglyceride levels mg/dl

Induction of hyperlipidaemia Drug administration

Day 0 Day 30 Day 45 Day 60

Baseline

Group 1 Normal control 79.83 £1.25 79.67+1.28 80.50 £ 0.96 82.33£1.09
Group 2 AD control 83.83+0.87 182.50 + 1.18 197.83 + 2.95## 204.00 + 3.22##
Group 3 BEGG 100 84.17+1.35 183.67 +1.12 172.50 £ 1.26%* ##  153.50 £ 2.05%* ##
Group 4 BEGG 200 82.50+1.45 182.83 + 1.40 156.83 £ 1.08** ##  117.33 + 1.02%* #
Group 5 Standard control 83.50+£0.76 180.50 + 0.76 120.17 + 1.30%* ## 106.17 + 1.28%*

(AD - Atherogenic diet, BEGG 100 - Bark extract of Garcinia gummi-gutta at 100mg/kg, BEGG 200 - Bark extract of Garcinia gummi-gutta at
200mg/kg. Standard control - Atorvastatin 10mg/kg)

Results expressed as Mean SEM . One Way ANOVA followed by post hoc Tukey test, significance at *p<0.05, **p<0.001 as compared to AD
control. #p<0.05, ##p<0.001 as compared to standard control.

Table 5. Effect of the Bark Extract of G. gummi-gutta on the High-Density Lipoprotein levels

Groups HDL levels mg/dl

Induction of hyperlipidaemia Drug administration

Day 0 Day 30 Day 45 Day 60

Baseline

Group 1 Normal control 28.17+0.87 28.17+0.54 28.50 £ 0.76 30.00+0.63
Group 2 AD control 25.00 £ 0.58 27.00 £ 1.26 23.83 + 1.08## 24.83 + 1.72##
Group 3 BEGG 100 27.50+£1.23 29.50 +£0.92 32.67 £ 0.56** ##  34.33 + 0.88%* ##
Group 4 BEGG 200 26.67 +0.92 29.33+0.92 35.33 £ 0.49** ## 43.33 £0.84%* }
Group 5 Standard control 26.00 +0.86 30.00+1.13 41.67 £ 0.88%* 42.17 £ 1.22%*

(AD - Atherogenic diet, BEGG 100 - Bark extract of Garcinia gummi-gutta at 100mg/kg, BEGG 200 - Bark extract of Garcinia
gummi-gutta at 200mg/kg. Standard control - Atorvastatin 10mg/kg)

Results expressed as Mean SEM. One Way ANOVA followed by post hoc Tukey test, significance at *p<0.05, **p<0.001 as
compared to AD control. #p<0.05, ##p<0.001 as compared to standard control.

Table 6. Effect of the Bark Extract of G. gummi-gutta on the Low -Density Lipoprotein levels

Groups LDL levels mg/dl

Induction of hyperlipidaemia Drug administration

Day 0 Day 30 Day 45 Day 60

Baseline

Group 1 Normal control 18.53 £2.06 17.57+1.98 19.90 + 1.45 19.03 £0.86
Group 2 AD control 2223+ 1.17 63.83+2.17 72.27 £ 0.31## 75.70 + 1.41##
Group 3 BEGG 100 18.67 + 0.81 65.27 £1.67 61.00 = 1.47**#  51.70 £ 2.16** ##
Group 4 BEGG 200 21.67+1.52 69.77 £1.10 51.47 £ 1.47%* ## 35.37 £ 2.00%*,1
Group 5 Standard control 23.13 +1.67 62.90+1.77 40.30 + 0.95%* 30.27 £ 1.61**

(AD - Atherogenic diet, BEGG 100 - Bark extract of Garcinia gummi-gutta at 100mg/kg, BEGG 200 - Bark extract of Garcinia
gummi-gutta at 200mg/kg. Standard control - Atorvastatin 10mg/kg)

Results expressed as Mean SEM. One Way ANOVA followed by post hoc Tukey test, significance at *p<0.05, **p<0.001 as
compared to AD control. #p<0.05, ##p<0.001 as compared to standard control.
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Group 2 treated with atherogenic
dietshowed a significant rise in the TBARS value
(3.98+0.14 nmol/ml) indicative of ongoing lipid
peroxidation.Compared to the AD control, a
significant reduction in TBARS was observed in
groups treated with the standard drug and bark
extracts at both doses. The TBARS value in BEGG
200 (1.2240.02¢mol/ml) was significantly lower
when compared with other groups. This reveals that
the bark extract has significant antioxidant potential
in effectively combating the effects of free radical
damage due to lipid peroxidation.

BARATHANE et al., Biomed. & Pharmacol. J, Vol. 13(4), 1903-1912 (2020)

Effect of bark extracts on Histopathology
Liver

Histology of normal control showed
normal liver histology illustrating portal vein
surrounded by well-defined hepatocytes with
prominent nucleus radiating like spokes of a wheel,
from the central vein and branches of hepatic artery
around the lobular periphery. Hepatic sinusoids
were visible. Kupffer cells were seen lying in the
periportal region (Fig. 2a). Group treated with
atherogenic diet showed hepatocytes with micro
fatty deposits, distortion in morphology, and early

Table 7. Effect of the Bark Extract of G. gummi-gutta on the Very Low -Density Lipoprotein levels

Groups VLDL levels mg/dl

Induction of hyperlipidaemia Drug administration

Day 0 Day 30 Day 45 Day 60

Baseline

Group 1 Normal control 15.97+0.25 15.93£0.26 16.10£0.19 16.47 £0.22
Group 2 AD control 16.77+0.17 36.50+0.24 39.57 + 0.59## 40.80 + 0.64##
Group 3 BEGG 100 16.83 +£0.27 36.73+£0.22 3450 £ 0.25%* ##  31.30 = 0.41%* ##
Group 4 BEGG 200 16.50 £ 0.29 36.57+0.28 31.37 £ 0.22%* ## 23.47 £ 0.20%* #
Group 5 Standard control 16.70 £ 0.15 36.10+0.15 24.03 £ 0.26** 21.23 £ 0.26**

(AD - Atherogenic diet, BEGG 100 - Bark extract of Garcinia gummi-gutta at 100mg/kg, BEGG 200 - Bark extract of Garcinia
gummi-gutta at 200mg/kg. Standard control - Atorvastatin 10mg/kg)

Results expressed as Mean SEM. One Way ANOVA followed by post hoc Tukey test, significance at *p<0.05, **p<0.001 as
compared to AD control. #p<0.05, ##p<0.001 as compared to standard control.

TBARS level

MDA CONCENTRATION
[ )
L™

MNommal contrel AD control

2
13
1
05
1]

BEGG 100 BEGG 200 Standard control

u TBARS level

Values expressed in nmol/ml. n=6 in each group. AD - Atherogenic diet, BEGG 100 and BEGG 200 Bark extract

of G. gummi-gutta at 100 mg/kg and 200 mg/kg.

Fig. 1. Effect of Bark extract of Garcinia gummi-gutta on Thiobarbituric Acid Reactive Substances levels.
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Fig. 2. Effect of the Bark extract of Garcinia gummi-gutta on liver histopathology. Microphotograph of (a) Normal
liver, (b) Atherogenic diet, (c) BEGG at 100 mg/kg, (d) BEGG at 200 mg/kg, (e) Standard control

Fig. 3. Effect of the Bark extract of Garcinia gummi-gutta on heart histopathology. Microphotograph of (a) Normal
liver, (b) Atherogenic diet, (c) BEGG at 100 mg/kg, (d) BEGG at 200 mg/kg, (e) Standard control
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feathery degeneration (Fig. 2b). Rats treated with
bark extract at 100mg/kg showed distortion in
architecture, granular degeneration with apoptotic
changes, and micro fatty vacuolation of hepatocytes
(Fig. 2c). On the other hand, rats treated with
BEGG 200 showed only mild congestion and
periportal inflammation with well-preserved liver
architecture (Fig. 2d).The group which received
AD along with atorvastatin showed only mild
periportal congestion with overall preservation of
normal liver morphology (Fig. 2e).
Heart

Histopathology of Group which served
as normal control showed myocardial cells
with oval-elongated nucleus with homogenous
cytoplasm (Fig. 3a). Leucocytic infiltrates with
mild congestion were observed with rats treated
with an atherogenic diet (Fig. 3b). All other
remaining groups did not show any significant
changes preserving the overall myocardial integrity
(Fig. 3c-e).

DISCUSSION

Cardiovascular disease (IHD & Stroke)
is the leading cause of death worldwide, with
dyslipidaemia contributing significantly to
atherosclerosis. Around 17.3 million deaths per
year occur due to CVD and the number is expected
to grow to more than 23.6 million by 2030". Due
to high morbidity associated with CVD, there is
a continuous need for safe hypolipidemic drugs
which made researchers look for safer alternatives,
especially herbal therapies.

In the present study,the hypolipidemic
and antioxidant activity of Garcinia gummi-gutta
barks were investigated in atherogenic diet-induced
hyperlipidemic animal models. Administration of
bark extract at both doses showed a dose-dependent
reduction in lipid levels along with a reduction in
MDA.

At the end of 4 weeks, the experimental
groups (2-5) showed a rise in serum total
cholesterol, triglycerides, LDL, and VLDL levels,
with a corresponding decrease in HDL levels
following administration of atherogenic diet. But at
the end of 8weeks following administration of bark
extract at 100 and 200mg/kg, there was a significant
reduction in the TC,TG, VLDL, and LDL with a
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corresponding increase in HDL. A high dose of
bark extract was significantly better in reducing the
serum lipids compared to group 2 and near equal
results with standard drug atorvastatin.

The hypolipidemic activity of the bark
extract of Garcinia gummi-gutta can be attributed
to the collective effect of various organic acid
like (-) hydroxy citric acid, malic acid, and other
derivatives like guttiferone E,garcinol, isogarcinol
, flavonoids, and rheediaxanthone A%,

The key enzyme ATP citrate lyase which is
inhibited by (-) HCA leads to an effective reduction
of two carbon moiety required for fatty acid and
cholesterol synthesis?'. Flavonoids on the other
hand can significantly reduce the activities of
glucose -6-phosphate dehydrogenase and isocitrate
lyase which is also responsible for the biosynthesis
of cholesterol. Moreover, flavonoids are also
known to enhance the activity of lipoprotein lipase
and plasma lecithin cholesterol acyltransferase
which effectively clears peripheral pooling of
lipoprotein fractions®.

Various studies reveal that the potential
risk associated with CVD is due to elevation in the
levels of LDL associated with lipid peroxidation
with a concurrent reduction in HDL levels. In our
study, a significant reduction in LDL levels was
observed following the administration of BEGG
at both the doses with higher doses comparable
to that of standard control. This may be due to
the presence of (-) HCA and other derivatives
especially flavonoids.

Administration of bark extracts at both
doses significantly increased the levels of HDL
which is now considered to the therapeutic
target to curb lipid peroxidation and enhance
reverse cholesterol transport thereby preventing
atherogenesis®. A higher dose of bark extract was
found to be better than the standard control in
elevating the levels of HDL.

Most of our study findings are consistent
with previous studies conducted on various parts
of the plant. Ramos ef a/ in his study found out
that administration of (-) HCA has a significant
impact on lipid levels. Following continuous
administration of (-) HCA, there was a significant
reduction in LDL levels with a proportionate
increase in HDL-CH?*. Koshy et a/ in their study
concluded that flavonoids in the plant possess
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significant lipid-lowering effects mainly by
increasing lipid metabolism and decreasing lipid
biosynthesis*

Peroxidation of cellular and circulating
lipids which leads to the generation of MDA is a
result of oxidative stress and free radical damage
associated with the atherogenic diet. MDA
quantifying assay (TBARS) may be considered as
an indirect measure of ongoing oxidative damage
and proper functioning of the inherent antioxidant
mechanism. Our study showed that the bark extract
at both doses significantly reduced the TBARS
level thus revealing their potent antioxidant effect.
Strong antioxidant activity than any other group
was evident in bark extract at higher doses. This
may be related to the presence of flavonoids and
other polyisoprenylated products like garcinol
&guttiferone E. Similar results were shown
by Kolodziejczyk et al. who concluded that
polyisoprenylated benzophenones such as garcinol
and guttiferone K possess significant antioxidant
potential in combating lipid peroxidation and
oxidative stress in dyslipidaemic conditions®.

The histopathological findings were
no way different from the obtained biochemical
results. Bark extract at both doses showed a
significant reduction in periportal inflammation,
leucocytic infiltration, microfatty deposits, and
signs of degeneration. A higher dose was found to
be better in effectively controlling the pathological
changes associated with the atherogenic diet and
showed signs of hepatocellular recovery and
regeneration.Except for the AD group showing
signs of inflammation all other groups (3, 4, 6, and
7) failed to show significant pathological changes.
This may be due to the fact that myocardial
involvement in hyperlipidemia may be a terminal
phenomenon and in our study, the bark extracts
were effective in protecting the myocardial cells
from the probable oxidative stress due to lipid
peroxidation.

CONCLUSION

The present study has confirmed the
potential hypolipidemic and antioxidant activity of
Garcinia gummi-gutta barks. This was evident by
a dose-dependent reduction in lipid levels with an
increase in HDL even with the daily administration
of the atherogenic diet.

1911

The presence of (-) HCA, Flavonoids, and
other phytochemical derivatives in the extract may
be responsible for the reduction of lipid fractions
and MDA, producing near equal results with that of
the standard drug. Further studies may be required
to isolate the active principle for effective use in
humans.
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