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ABSTRACT

Aim: To evaluate anti-hyperlipidemic activity of the whole plant of Gossypium herbaceum extract in
Wistar Albino Rats.

Methods: The whole plant of Gossypium herbaceum were collected and extracted with methanol
by soxhlation. It was tested in Triton and Propylthiouracil (PTU) induced hyperlipidemic rat models
and antioxidant hydrogen peroxide radical scavenging assay.

Results: Basic phytochemical tests resulted in the presence of flavonoids, terpenoids, steroids,
phytosterols, carbohydrates, alkaloids, tannins and phenolic compounds. In rat models of
hyperlipidemia induced by Triton and Propylthiouracil (PTU), the anti-hyperlipidemic effect of a
methanolic extract of the whole plant of Gossypium herbaceum was studied. MEGH (200 and 400
mg/kg, p.o.) treatment greatly decreased the enhanced serum lipids, restored the decreased HDL
compared to disease group. Histopathological examinations showed recovery of the damaged liver
cells in Propylthiouracil treated group. The extract's capacity to scavenge free radicals caused by
hydrogen peroxide was also measured. Ascorbic acid served as the reference. The result
demonstrates that the Gossypium herbaceum whole plant's methanolic extract has substantial
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discover studio followed by Ramachandran plot.

antioxidant and antihyperlipidemic properties. Docking simulation was done to PDB protein of
Lecithin cholesterol acyltransferase, HMG-CoA reductase inhibitor and Antoxidant and viewed in

Conclusion: Methanolic extract of Gossypium herbaceum can be used for management of
hyperlipidemia and possess antioxidant activities.

Keywords: Triton-X-100; propylthiouracil; hyperlipidemia; antioxidant; Gossypium herbaceum; whole

plant; rats; atrovastatin.
1. INTRODUCTION

In Western countries and Asia, coronary heart
disorders (CHD) constitute the leading cause of
death. Ischemic heart disease (IHD) has the
highest mortality rate among CHDs [1]. The word
"hyperlipidemia” refers to unusually high
amounts of lipids in the blood, including
triglycerides, lipoproteins, and cholesterol [2].
Currently, approximately 3 million persons in the
United States and Europe have been diagnosed
with hyperlipidemia, and that number is rapidly
increasing. Usually a chronic, progressive illness,
hyperlipidaemia necessitates dietary and lifestyle
modifications as well as the potential need for
additional lipid-lowering drugs. Hyperlipidaemia
condition enhances the formation of ROS is of
pivotal pathogenetic importance. Propyl thiouracil
and Triton X 100 are used in induction of
hyperlipidaemia and Atorvastatin and ascorbic
acid serves as standard in our present study.
Natural cures are now often regarded as inferior
or something that people utilize when they can't
afford modern medicine because of the way the
healthcare system is organized.

Gossypium herbaceum is a bushy shrub that
grows height of 2-8 feet, with few branches; stem
thick and rigid belongs to family Malvaceae.
Gossypium herbaceum originated in southern
Africa but was domesticated there first. From
there, cultivated versions of the plant spread to
Africa and India in the west and east,
respectively [3]. The different parts of Gossypium
herbaceum are used for anticonvulsant, toxicity
studies, hypoglycemic, hypolipidemic activity,
antidepressant, antidiabetic activity etc. The aim
of our study was to conduct in-silico research
and evaluate the anti-hyperlipidemic and
antioxidant activity of the whole-plant extract of
Gossypium herbaceum in Wistar albino rats.

2. MATERIALS AND METHODS

The designing of methodology involves a series
of steps taken in a systematic way in order to
evaluate anti-hyperlipidemic activity of the whole
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plant extract of Gossypium herbaceum in Wistar
Albino Rats.

2.1 Plant Collection, &

Pulverization

Drying

All parts of Gossypium herbaceum was collected
and identified. The crude plant material is
authenticated by P. Suresh babu, Govt Degree
College, Hyderabad, Telangana. The freshly
collected parts of the plant were cleared from dirt
and then dried under shade for about 15 days
and coarsely powdered in a mixer grinder. The
powdered material was stored or taken up for
extraction process.

2.2 Preparation of Gossypium herbaceum
Extract

Soxhlet extraction is the process of continuous
extraction in which the methanol solvent can be
circulated through the extractor for several times.
This process involves extraction followed by
evaporation of the solvent. The vapours of the
solvent are taken to a condenser and the
condensed liquid is returned to the drug for
continuous extraction.

2.3 Experimental Animals

Adult wistar albino rats (180 -200 g) were
procured from Albino Labs Hyderabad and used
for the pharmacological activities. They were
kept in polypropylene cages at 25 + 2° C, with
relative humidity 45-55% under 12h light and
dark cycles. All the animals were acclimatized to
the laboratory conditions for a week before use.
They were feed with standard animal feed and
water ad libitum.

2.4 Preliminary Phytochemical Screening

The Methanolic extract of Gossypium herbaceum
was subjected to preliminary phytochemical
screening to identify various phytoconstituents
present in Gossypium herbaceum.
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2.5 Acute Toxicity Testing

Acute toxicity study was carried out in order to
check the toxic effects for methanolic extract of
Gossypium  herbaceum. The study was
performed as per Organization for Economic
Cooperation and Development (OECD). The
method is used to evaluate the acute oral toxicity
which is up and down procedure (OECD
guideline-425). Up and down procedure (OECD
guideline-425) acute toxicity studies were carried
out as per the OECD 425 guidelines.

2.6 In-vitro Anti-oxidant Assay
2.6.1 H,O, radical scavenging activity

“Hydrogen peroxide is a week oxidizing agent
and can inactivate a few enzymes directly,
usually by oxidation of essential thiol (-SH)
groups. Hydrogen peroxide can cross cell
membranes rapidly, once inside the cell, H,0O,
can probably react with Fe*? and possibly Cu**
ions to form hydroxyl radical and this may be the
origin of many of its toxic effects. It is therefore
biologically advantageous for cells to control the
amount of hydrogen peroxide that is allowed to
accumulate” [4].

2.6.1.1 Procedure

“A solution of hydrogen peroxide (2mmol/L) was
prepared in phosphate buffer (pH 7.4). Test
compounds (10-50 pg/mL) were added to
hydrogen  peroxide  solution (0.6  mL).
Absorbance of hydrogen peroxide at 230 nm was
determined after 10 min against a blank solution
containing phosphate buffer without hydrogen
peroxide and compared with ascorbic acid, the
reference compound

%H,0, = Abs control - Abs sample + Abs
control x 100

Where ‘Abs (control)’ is absorbance of control
‘Abs (sample) is absorbance of extract/standard”

[5].
2.7 In-vivo Anti Hyperlipidaemic Activity

2.7.1 Propylthiouracil induced

hyperlipidaemia

The proposed method of induction with PTU per
oral 10 mg/kg, bd.wt followed by induction of
cholesterol solution in vegetable oil of 400 mg/kg
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bd.wt dose produced hyperlipidaemia animal
models that have cholesterol metabolism
disruption. Adult Wistar albino rats were
administered with corresponding treatments for 8
days. They were divided into 5 groups with 6
animals per group. Study design of High fat diet
induced hyperlipidaemia method, Group -l
served as Control (Normal saline). Group |l
(disease control), IIl, IV and V received PTU and
cholesterol powder along with respective
treatment, Group —IIl received methanolic extract
of Gossypium herbaceum (100mg/kg, p.o) and
Group — IV received Gossypium herbaceum
(200mg/kg, p.o) and atorvastatin (100mg/kg,

p.o).

“Animals were orally induced with propylthiouracil
of 10 mg/kg bd.wt. dosage and 0.01% PTU in
drinking water for 7 days. On day 8 test drugs
were given to animals orally. One hour after test
drugs administration, animals were given a
solution of high dosage cholesterol in vegetable
oil of 400 mg/kg bd.wt. Serum total cholesterol
level was measured in every 1 h after
administration of cholesterol for 6 h. After 6 h, a
level of total cholesterol in the liver and faeces
were measured. This method is simpler and
requires less time to get hyperlipidaemia animal
model. Serial measurement of serum total
cholesterol level in every hour for 6 h gave a
cholesterol profile that can explain different drug
mechanisms in cholesterol homeostasis” [6].

2.7.2 Triton
model

induced hyperlipidaemic rat

“Hyperlipidaemia was induced in Wistar albino
rats by single intra peritoneal injection of freshly
prepared solution of Triton X-100 (100 mg/kg
bd.wt) in physiological saline solution after
overnight fasting for 18 h. The animals were
divided into four groups of containing five rats
each group. Group | was given standard pellet
diet, water (1% acacia). Group Il was given a
single dose of Triton X-100 administered at a
dose of 100 mg/kg, bd.wt, i.p. After 48 hrs of
Triton injection, this group received a daily dose
of 1% acacia (p.o) for 7 days. Group Il and
Group IV was administered METP at doses 200
mg/kg bd.wt and 400 mg/kg bd.wt for 7 days.
Group V was administered standard atorvastatin
10 mg/kg bd.wt, i.p for 7 days. On the blood was
collected by retro orbital sinus puncture. The
collected samples were centrifuged for 10mins.
Then serum samples were collected and used for
estimation of various biochemical experiments”

[71.
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2.8 In silico Analysis
2.8.1 Molecular docking

“The mechanism of binding of drug with the
target protein is called docking. Docking can be
used to find inhibitors for specific target proteins
and thus to design new stable drugs from
docking results. Docking can be calculated by
binding energy (energy release during protein
and ligand interaction). In this project, mCule
software was used for docking” [8].

2.8.2 Structure based drug design

Initially the protein downloaded from PDB was
prepared by selecting any one chain. Water
molecules present in the chains are removed.
Attributes  selected. Later docking was
performed by mCule online software i.e protein-
ligand docking performed for protein 6MVD,
3CCZ and 1URM.

2.8.3 mCule docking results

Docking indicates that some of our compounds
have good binding ability with LCAT
activator (PDB ID: 6MVD), HMG-CoA reductase
inhibitor (PDB ID: 3CCZ) and Antoxidant (PDB:
1URM).

2.8.4 Ramachandran plot

‘Ramachandran plot has been generated from
PROCHECK validation server which was used to
access the quality of the model by looking into
the allowed and disallowed regions of the plot”

[9].
2.9 Statistical Analyses

+

The Results were expressed as the mlean
S.E.M. The significance of the results was
calculated using ANOVA and Dunnett’s test and
results were deliberated statistically noteworthy
when significant p<0.0001, p<0.001, p<0.01, ns-
non significant.

3. RESULTS

Animal models were used to test the anti-
hyperlipidemic effects of a methanolic extract of
Gossypium herbaceum, and in-vitro antioxidant
assays were used to check its antioxidant
capacity. Below is a list of every result that this
study's findings produced.
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3.1 Preparation of Methanolic Extract of
Gossypium herbaceum

By using the soxhlation method, a methanolic
extract of Gossypium herbaceum was prepared.
About 7.3% w/w of the extract's yield as a
percentage was obtained.

3.2 Preliminary Phytochemical Analysis

The initial phytochemical screening of the
methanolic extract of Gossypium herbaceum
revealed the presence of proteins, alkaloids,
steroids, terpenoids, tannins and phenolic
compounds, and flavonoids.

3.3 Acute Toxicity Studies

The following limit test was chosen for the
current toxicity study: Gossypium herbaceum
methanolic extract was tested on female mice at
a dose of 2000 mg/kg bd.wt. p.o. Gossypium
herbaceum methanolic extract did not show any
indicators of toxicity and death even up to 2000
mg/kg bd.wt. Even after 14 days of surveillance,
all animals were secure. Accordingly, the working
dose was determined to be 1/20", or 100 mg/kg
bd.wt, based on limit experiments.

3.4 In vitro Antioxidant Assay

3.4.1 Hydrogen peroxide radical scavenging
activity

The ICsp values for the MEGH and the reference
medication ascorbic acid in the hydrogen
peroxide radical scavenging assay were 32 and
38 pg/mL, respectively. It is obvious from this
data that MEGH had strong antioxidant
properties.

Almost every molecule present in a living cell is
susceptible to damage by the highly reactive free
radical hydrogen peroxide, which is generated in
the biological system. The radicals have the
ability to combine with the DNA's nucleoside
and break the strand. Additionally, because
these species extract hydrogen from unsaturated
fatty acids, they are thought to be quick
lipid peroxidation initiators. The ability of
MEGH to scavenge ROS and quench hydroxyl
radicals appears to be directly related to
preventing the spread of the lipid peroxidation
process. The presence of phenolic, flavonoids in
MEGH may be the cause of its lowering power
activity.
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Fig. 1. Hydrogen peroxide radical assay of MEGH and ascorbic acid

3.5 In vivo Anti Hyperlipidemic Activity

In both Triton- and Propylthiouracil-induced
hyperlipidemic rat models, the antihyperlipidemic
efficacy of a methanolic extract of the herb
Gossypium herbaceum was investigated. Below
are all of the outcomes of this research.
3.5.1 Propylthiouracil induced
hyperlipidaemic rat model

The propylthiouracil induced hyperlipidaemic rat
model showed significant increase in serum
biochemical parameters like TC, TG, LDL, VLDL
levels and decrease in serum HDL when
compared to normal control group. The MEGH
treated group at 100 mg/kg showed significant
decrease in TC, TG, LDL, VLDL and increase in
HDL when compared to disease control group.
The MEGH treated group at 200 mg/kg
decreased TC, TG, LDL, VLDL and increased
HDL. The standard group showed significant
decrease in TC, TG, LDL, VLDL and increase in
HDL.

3.5.2 Histopathology of liver

The control group displayed the criteria listed
below, including a bile duct that appeared normal
and no fibrosis or inflammation around the liver's
portal region. Both sinusoids and kupffer cells
are healthy. No signs of fibrosis or fatty
alteration. Hepatocytes in the hyperlipemic group
disease control displayed the Cord pattern. In the
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liver's periportal region, there are only a few
periportal lymphocytes in a localized area of
fibrosis. Cytoplasmic fatty alteration and fibrosis
are both present. Rat liver histopathology after
MEGH 100 mg/kg treatment showed
considerable sinusoidal space dilatation, hepatic
haemorrhages, a small number of periportal
lymphocytes in a localised location, and
Hepatocytes in the rat liver treated with
MEGH 200 mg/kg had a mild cord pattern,
according to histopathology mild haemorrhage
and sinusoidal space dilatation. The kupffer cells
are healthy. Rat liver histopathology following
atorvastatin 10 mg/kg treatment revealed. There
was no sign of fat deposition in the sinusoids,
Kupffer cells, or hepatocytes, which all appeared
normal.

3.5.3 Triton X-100 induced hyperlipidemic rat
model

The Triton X-100 induced hyperlipidemic rat
model showed significant increase in serum
biochemical parameters like TC, LDL, VLDL
levels and decrease in HDL level when
compared to normal control group. The MEGH
treated group at 100 mg/kg showed significant
decrease in TC, TG, LDL, VLDL and increase in
HDL when compared to disease control group.
The MEGH treated group at 200 mg/kg
decreased TC, TG, LDL, VLDL and increased
HDL. The standard group showed significant
decrease in TC, TG, LDL, VLDL and increase in
HDL.
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Table 1. Anti-hyperlipidaemic activity for methanolic extract of Gossypium herbaceum on Propylthiouracil induced hyperlipidaemic rat model

Treatment Lipid levels ( mg/dL)

TC TG HDL LDL VLDL
Normal Control 98.1+4.14 90.5%+6.96 37.7+1.64 90.2+1.56 22.5+0.79
Disease Control 98.1+4.14 236.5+13.5** 17.4+£0.52** 156+2.77** 70.4+2.89*%*
MEGH (100 mg/kg) 127.1£3.75**Bb 193.3+4.64**Ab 22.1+0.68**Ab 131.5+£3.45**Bb 50.8+1.78**Bb
MEGH (200 mg/kg) 127.1£3.75**Bb 165.5+1.77**Ba 25.2+0.69**Aa 121.6+£1.72**Bb 42.7+0.95**Ba
Atorvastatin (10 mg/kg) 77.7+0.86**B 126.7+3.45**B 30.83+1.7**B 102.1+2.28**B 34.2+0.83**B

Values are expressed as Mean + SEM, (n=6). Statistical analysis was performed by using ANOVA followed by Dunnett’s test. (* = p<0.0005, ** = p <0.0001) when compared to
control group, (A = p<0.0001, B= p<0.001), when compared to disease control group, (a =p<0.0001, b =p<0.001) when compared to standard group

a) Control group b) Disease control group ¢) MEGH (100 mg/kg)

d) MEGH (200 mg/kg) e) Atorvastatin (10 mg/kg)

Fig. 2. Histopathology of liver in Propylthiouracil induced hyperlipidemic rat model
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Table 2. Anti-hyperlipidemic activity for methanolic extract of Gossypium herbaceum on Triton X-100 induced hyperlipidemic rat model

Treatment Lipid levels (mg/dL)

TC TG HDL LDL VLDL
Normal Control 178.2+ 1.84 124.5+2.4 56+3.01 98+0.30 24.6+2.18
Disease Control 291 + 2.91* 241.3 £ 6.24* 159 + 1.2* 177 + 4.65* 72.63 £ 3.21*
MEGH (100 mg/kg) 260.3 = 3.03*Ab 193.7 £ 1.24*Ab 25.08 = 0.45*Ab 121.8 £ 3.63*Ab 58.5 + 1.57*Ab
MEGH (200 mg/kg) 250.2 + 1.24*Ab 169.2 £ 4.06*Aa 28.08 = 0.87*Ab 112.9 £ 2.95**Ab 55 £ 1.43*A
Atorvastatin (10 mg/kg) 220.98 + 2.7*A 149.6 £ 1.39**A 40.3 £ 0.73*A 73.2 + 1.53*A 38.3 + 3.27**A

Values are expressed as Mean + SEM, (n=6). Statistical analysis was performed by using ANOVA followed by Dunnett’s test. (* = p< 0.0001, ** = p <0.0005) when compared
to control group, (A = P =0.001) when compared to disease control group, (a = P =0.0005, b = P =0.0001) when compared to standard group.

a) Gossypol -8.1 b) Flavon-3-ol -7.7 c) Atorvastatin -4.7

1) 6MVD
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a) Cyanidin -7.5 b) Catechin -7.4 c) Atorvastatin -6.9
2) 3CCz

a) Flavon-3-ol -6.0 b) Gossypol -6.0 c) Atorvastatin -5.5
3) 1URM
Fig. 3. Hydrophobic bond interactions of ligands with 6MVD, 3CCZ, 1URM protein
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3.6 In silico Analysis
3.6.1 Molecular docking
Table 3. Docking score of chemical

constituents and amlodipine with protein
6MVD, 3CCZ, 1URM

Compounds 6MVD 3CCZ 1URM
Cyanidin -6.9 -7.5 -5.6
Delphinidin -7.1 -6.7 -5.5
Flavon-3-ol -7.7 -6.8 -6.0
Catechin -7.3 -7.4 -5.6
Gallocatechin -7.4 -6.5 -5.4
Epicatechin -7.3 -7.4 -5.6
Epigallocatechin -7.4 -6.5 -5.5
Gossypol -8.1 -6.8 -6.0
Lactic acid -4.1 -3.5 -3.1
Palmitic acid -5.6 -4.4 -3.7
Stearic acid -5.9 -4.0 -3.4
Atorvastatin -4.7 -6.9 -5.5

G score = glide score, the more negative the Glide
score, the more favourable the binding

3.6.2 Ramachandran plot Analysis

Proteins 6MVD, 3CCZ, and 1URM were studied
using a Ramachandran plot to determine the
presence of amino acids in various regions of
each protein. The results are shown in Table 4
and in the image below.

Table 4. Ramachandran plot status with
protein with 6MVD, 3CCZ and 1URM

Residues 6MVD 3CCZ 1URM
Most favourable 86.1 91.1 894
region (%)
Additional allowed 1299 85 9.8
regions (%)
Generously allowed 0.6 0.4 0.8
regions (%)
Disallowed regions 0.3 0.1 0.0
(%)

4. DISCUSSION

Increased levels of the triglyceride-rich

lipoproteins, chylomicrons and VLDL, as well as
their byproducts, are reflected in high triglyceride
levels. A key role in the onset and development
of atherosclerosis and related cardiovascular
disorders is played by low density lipoproteins,
which can undergo oxidative alterations as a
result of increased oxidative stress and
increased oxygen free radical generation.
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Inhibiting oxidant chain reactions at low
concentrations, antioxidants are substances that
operate as oxidation process inhibitors, removing
the risk of harmful processes [10]. Methanolic
extract of Gossypium herbaceum shown better
IC 50 value in comparison to standard ascorbic
acid.

Propylthiouracil is used to treat hyperthyroidism

that is also accompanied with
hypercholesterolemia, which is a rise in
triglycerides, LDL cholesterol, and total

cholesterol in blood serum caused by disruption
of cholesterol metabolism. Triton X-100, a non-
ionic detergent provokes acute hyperlipidaemia,
by increasing hepatic cholesterol biosynthesis
[11].

In the present study, METP was investigated for
antihyperlipidemic effect by Triton X-100 and
propylthiouracil induced models. The results of
this study, which examined the effects of MEGH
(100 and 200 mg/kg bd.wt) in hyperlipidemic rats,
showed a significant reduction in plasma and
hepatic lipid profiles as well as an increase in
plasma HDL in MEGH-treated as opposed to
hyperlipidemic rats. This suggests that MEGH is
effective in preventing the elevation seen in
various lipid profile components under
experimentally induced hyperlipidemia caused by
PTU and Triton X 100. Higher plasma HDL
concentrations have been linked to a lower risk
of coronary artery disease, according to
epidemiological research. In hypercholesteremic
rats, flavonoids in MEGH have been shown to
raise HDL levels while lowering LDL and VLDL
levels. Through the inhibition of 3-hydroxy-3-
methylglutaryl-coenzyme A (HMG-CoA)
reductase, statins lower LDL-C and total
cholesterol. Statins can reduce LDL-C levels,
which can reduce mortality and disease
progression in patients with clinical ASCVD,
according to numerous studies [12]. In
comparison to the disease control group,
atorvastatin decreased TG, TC, LDL, and VLDL
while increasing HDL.

Hence the antihyperlipidemic effect of MEGH i.e
decrease in TG, TCL, LDL, VLDL and elevation
in HDL facilitates the transport of triglyceride or
cholesterol from serum to liver where it is
catabolized and excreted out of the body and
produce an antioxidant effect. Insilico analysis by
molecular docking revealed plant constituents
showed response to LCAT activator, Inhibited
HMG-CoA reductase and antioxidant activity.
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Fig. 4. Ramachandran plot of protein 6MVD, 3CCZ and 1URM protein

One of the key regulators of plasma high-density
lipoprotein cholesterol (HDL-C) and a key player
in the reverse cholesterol transport (RCT)
mechanism is lecithin cholesterol acyltransferase
(LCAT). LCAT is a plasma enzyme that produces
the cholesterol esters found in human plasma
and is primarily found in circulation with high
density lipoproteins (HDL). The amount of
unesterified cholesterol in plasma is likewise
decreased by cholesterol esterification caused by
LCAT [13]. Flavone 3-ol, Gossypol, Cyanidin and
catechin showed good docking score compared
to other compounds. Statins remain the most

prescribed drugs for the treatment of
hyperlipidaemia. They inhibit 3-hydroxy-3-
methylglutaryl-coenzyme A (HMG-CoA)
reductase  through  competitive  inhibition.

Deleterious effect of postprandial hyperlipidemia
is mediated via induction of oxidative stress [14].
Ramachadran plot showed the presence of
amino acid in most favourable region is greater
than 86%. In the present study the superposition
of Flavone 3- ol, Gossypol, Cyanidin, catechin
and other compounds docking found with LCAT
activator (PDB ID: 6MVD), HMG-CoA reductase
inhibitor (PDB ID: 3CCZ) and Antioxidant (PDB:
1URM) have validated the accuracy of our
docking study and Ramachandran plot. The main
class of phenolic chemicals contained in MEGH
are flavonoids, which may help prevent
hyperlipidemia through their antioxidant action.

5. CONCLUSION

In PTU-induced and Triton X-100-induced
hyperlipidemia models, methanolic extract of
Gossypium herbaceum demonstrated significant
antioxidant activity against hydrogen peroxide
radical assay and significantly decreased
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triglycerides, total cholesterol levels, LDL and
VLDL levels while increasing HDL. The
histopathology study of Gossypium herbaceum
showed recovery of the damaged liver cells in
Propylthiouracil treated group. The cells of the
intoxicated liver were reformed. The degree of
vascularization was also reduced as compared to
hyperlipidemic group that may due to presence
of cyanidin, delphinidin, gossypol, catechin and
flavonoids. The phytoconstituents present in
MEGH showed good docking score compared to
standard atorvastatin. Ramachandran plot
showed the presence of aminogroups in
favourable region is >86%. Hence it can be
concluded that Methanolic extract of Gossypium
herbaceum has showed significant
antihyperlipidemic activity.

CONSENT
It is not applicable.
ETHICAL APPROVAL

All the pharmacological experimental protocols
were approved by the Institutional animal ethics
committee (IAEC)

ACKNOWLEDGEMENT

The authors are grateful to the management of
the Gokaraju Rangaraju College of pharmacy,
for the constant support and encouragement
during the course of the work.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing



Reddy V et al.; AJRIMPS, 11(3): 32-42, 2022; Article no.AJRIMPS.90727

REFERENCES

1.

Goodman L, Brunton L, Knollmann B,
Hilal-Dandan R, Goodman & Gilman's the
pharmacological basis of therapeutics.
12th ed. 877-884.

Sultana A, Khalig T, Rehman AU, Majeed
W, Faisal MN, Aslam B, Iftikhar A, Sultana
F, Anwar H. Pharmacological evaluation of
Vernonia elaeagnifolia (Asteraceae) leaves
in hyperlipidemic albino rabbits, Tropical
Journal of Pharmaceutical Research.
2017;16 (5):1077-1083.

Chikkulla R, Mondi SR, Gottumukkula KM.
A review on Gossypium herbaceum(Linn),
International Journal of Pharma Sciences
and Research. 2018;9(9):116-120.

Oday OH, Muneeb UR, Mir T, Rehan K,
Abdul QK, Lateef A, Ali F, Sarwar S.
Amelioration of 1,2 Dimethylhydrazine
(DMH) induced colon oxidative stress,
inflammation and tumor  promotion
response by tannic acid in Wistar rats,
Asian Pacific Journal Cancer Prevention.
2012;13(9):4393-440.

Raju MG, Kumaraswamy K, Suvarchala
Reddy NVL. Effect of methanolic extract of

Cajanus cajan on blood lipids and
oxidative stress in HFD and Fructose
induced hyperlipidemia rats. European

Journal of Pharmaceutical and Medical
Research. 2018;5(12):388-393.

Suvarchala Reddy NVL, Swetha Aveti,
Anjum M, Ganga Raju M.
Antihyperlipidemic activity of methanolic
extract of Syzygium alternifolium bark
against high-fat diet and dexamethasone
induced hyperlipidemia in rats. Asian
Journal of Pharmaceutical and Clinical
Research. 2015;8(6):165-168.

Adigun N, Oladiji A, Ajiboye T. Antioxidant
and Anti Hyperlipidemic activity of
hydroethanolic seed extract of Aframomum
melegueta K. Schum in Triton X 100

10.

11.

12.

13.

14.

induced hyperlipidemic rats, South African
Journal of Botany. 2016;105:324-332.
Pasupuleti SK, Yellapu N, Prasad UV. In
silico designing and molecular docking of a
potent analog against Staphylococcus
aureus porphobilinogen synthase. J Pharm
Bioallied Sci. 2014; 6(3):158-166.
Suvarchala Reddy VNVL, Anarthe SJ,
Raju MG, Akhila M, Raj GBP. Molecular
docking studies of isolated compounds
from Cassia fistula on HMG-COA
reductase. Asian Journal of Research in
Chemistry. 2019;12(2):89-93.

Rajani GP, Purnima Ashok. In vitro
antioxidant and antihyperlipidemic
activities of Bauhinia variegata Linn. Indian
Journal of Pharmacology. 2009;41(5):227-
32.

Mocelin R, Marcon M, Santo G, Zanatta L,
Sachett A, Schonell A, Bevilaqua F,
Giachini M, Chitolina R, Wildner S, Duarte
M, Conterato G, Piato A, Gomes D,
Roman Junior W. Hypolipidemic and
antiatherogenic effects of cynarascolymus
in cholesterol-fed rats. Revista Brasileira
de Farmacognosia. 2016;26(2):233-239.
Ama Moor VJ, Biapa PCN, Njinkio NBL.
Hypolipidemic effect and activation of
Lecithin Cholesterol Acyl Transferase
(LCAT) by aqueous extract of Spirulina
platensis during toxicological investigation.
BMC Nutr. 2017;3:25.

Vega GL. Management of primary mixed
hyperlipidemia with lovastatin, Archives of
Internal Medicine. 1990;150(6):1313.
Erejuwa OO, Akpan JL, Uwaezuoke NJI,
Nwobodo NN, Ezeokpo BC, Erhiano E,
Araromi EJ, Ude UN, Abdul Wahab M,
Sulaiman SA. Effects of honey on
postprandial hyperlipidemia and oxidative
stress in wistar rats: role of HMG-
CoA reductase inhibition and antioxidant
effect. Niger J Physiol Sci. 2018;33:129-
138.

© 2022 Reddy V et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/90727

42


http://creativecommons.org/licenses/by/4.0

