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Abstract
The hypolipidemic activity of the three doses of lyophilized
fruit pulp of Guyabano were evaluated in atherogenic dietinduced albino rats. Pre-test post-test experimental design
was conducted by comparing the TC, TG, LDL-c, HDL-c, and
AIP. Bioassay findings show that, the Guyabano fruit pulp can
control, in a dose-dependent manner, the increase in TC, TG,
LDL-c, AIP, and decrease in HDL-c caused by high fat and high
cholesterol diet. Histopathological analysis of the liver, heart,
and blood vessels also revealed that the fruit pulp was
effective in curtailing the deposition of fats, implying its
potential ability to prevent the occurrence of hyperlipidemia.
Phytochemical screening confirmed that the fruit pulp
contained condensed tannins, polyphenols, reducing sugars,
fixed oils, proteins, saponins, unsaturated steroids, 2deoxysugars and flavonoids potentially responsible for its
hypolipidemic property.

Introduction

Lipoprotein Cholesterol, (Wells, et.al. 2009).
The rapid change in lifestyles accompanied by
unprecedented economic development has led
to an increase in CHD prevalence and
mortality.

Food provides the necessary nutrients needed
by the body to maintain various metabolic
processes. Among these nutrients are the
lipids, which consist of triglycerides and
cholesterol. Triglycerides play a vital role in
energy storage; provide a layer of insulation
under the skin and protective cushioning
around the organs. Cholesterol, on the other
hand, is important in the production of
hormones such as estrogens, progesterone and
testosterone, (Katzung, et.al. 2009). However,
excessive lipid consumption can lead to an
array of cardiovascular complications. The
onset of Coronary Heart Disease (CHD) is
marked
by
the
development
of
high
cholesterol, triglycerides, and Low Density

The
World
Health
Organization
(WHO)
recommends medicinal plants as the best
source to obtain a variety of newer herbal
drugs (Annadurai and Ahmed, 2014). When
used most effectively, the mechanism of action
of an herb will often correct the underlying
cause of a disorder. In addition, the high prices
of manufactured drugs and the side effects and
long term toxicities they cause underscore the
need for safer and more practical remedies.
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were lyophilized at -40oC and pressure of 70
millibar using SB4 ChemLab Lyophilizer. The
residue was designated as the Lyophilized Fruit
Pulp of Guyabano (LFPG). Ten kilograms (10
kg) of Guyabano fruit pulp yielded 405.2 g of
LFPG and was stored in cool temperature (8oC15oC) when not in use.

Thus, the researchers endeavored to resolve
the problem. In particular, the researchers
sought to investigate the hypolipidemic
potential of Guyabano, Annona muricata Linn.
The edible Guyabano fruit has been used
traditionally for a variety of health benefits,
(Adewole and Ojewole, 2008) and widely
distributed in the Philippines. In a 2012 study,
Syahida, et.al. reported that the Guyabano
fruit pulp extract contained high level of
antioxidants,
and
did
not
cause
any
toxicological effect, recommending that further
study be made on the effectiveness of the fruit
pulp on treatment of metabolic syndrome
disease in rats.

Phytochemical Screening
This qualitative chemical test was performed to
establish the profile of the Guyabano fruit pulp
as regard to its chemical composition. The
methods used were based on the revised
edition of “A Guidebook to Plant Screening:
Phytochemical and Biological” by Guevara, B.
(2005).

Based
on
this
recommendation,
the
researchers determined the potential of
Guyabano fruit pulp as a hypolipidemic agent.
It is believed that this research would boost
the field of pharmaceuticals and health care, as
results could lead to the development of new
medicine and improved treatment practices for
the treatment of hyperlipidemia.

Biochemical Analysis
All procedures concerning the use of animals
were approved by the Philippine Women’s
University Ethics Review Board (PWUERB)
2014-005.
Pretest-posttest
experimental
research was conducted to determine the
effect of the lyophilized fruit pulp of Guyabano
(Annona muricata Linn.) in atherogenic dietinduced hyperlipidemic rats. The hypolipidemic
effect of lyophilized fruit pulp-treated Albino
rats with Atorvastatin was compared in terms
of: biochemical parameters: (1) increase and
decrease of TC, TG, LDL-c, HDL-c, and AIP

Materials and Methods
Plant Material
Mature Guyabano fruits were gathered in a
farm located at the municipality of Vintar,

Table 1: Treatment Groups
Group
I

– Normal Control Group

Diet

Treatment

Normal

Distilled Water (1mL/kg body weight)

II – Hyperlipidemic Group

Atherogenic

Distilled Water (1mL/kg body weight)

III – Positive Control Group

Atherogenic

Atorvastatin (Lipitor®) (10 mg/kg body weight)

IV – LFPG Group A

Atherogenic

LFPG (500 mg/kg body weight)

V – LFPG Group B

Atherogenic

LFPG (1000 mg/kg body weight)

VI – LFPG Group C

Atherogenic

LFPG (2000 mg/kg body weight)

* (atherogenic diet) Coconut Oil + Cholesterol Powder (1mL/100mg/kg body weight); (LFPG) Lyophilized Fruit
Pulp of Guyabano
All the rats in the various experimental groups received treatment through oral gavage for 4 weeks.

Ilocos Norte and were authenticated by the
Department of Botany at the National Museum.

level
of
the
Albino
rats
and
(2)
histopathological analysis of the liver, heart,
and blood vessels of the Albino rats at the
termination of the study.
Thirty (30) rats were used in studying the
hypolipidemic activity of the lyophilized fruit
pulp of Guyabano. After proper acclimatization,
the rats were weighed and randomly divided
into 6 groups with five rats per group. The
method used was based on the study of Gupta

Preparation of Plant Material
The collected fruits were washed under running
tap water to remove impurities. After peeling
and removing of the seeds, the collected fruit
pulps were subjected to homogenization in a
blender; this was then filtered through a
Buchner funnel. The homogenates collected
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and Jain (2009) and Gosain, et.al. (2010) with
some minor modifications using Parvathi, et.al.
(2009). The different treatment groups are
shown in Table 1.

analogous with that of the positive control
on the 15th day based on TG level.
Moreover, on the 30th day both 1000
mg/kg and 2000 mg/kg body produced
similar activity compared to the positive
control. As such, it can be seen from the
results that as the dose of the LFPG
increases, the hypolipidemic effectivity also
increases. As described by Rajasekaran and
Kailavani (2011), Atherogenic Index of
Plasma (AIP) is a marker of atherogenicity.
An abnormal ratio of TG to HDL-c indicates
an atherogenic lipid profile and a risk for the
development of CV. It was also mentioned
by Bhardwaj, et al. (2013) that the
logarithmically transformed ratio of the TG
and HDL-c is closely correlated with the
LDL-c particle size and could serve as an
indicator of the atherogenic lipoprotein
phenotype. Moreover, studies have shown
that in situations where other atherogenic
risk parameters like TG and HDL-c appear
normal, AIP may be the diagnostic
alternative (Ghuge and Zine, 2012). As
such, this parameter was employed in the
determination of the hypolipidemic effect of
the LFPG. Table 3 shows that LFPG (500
mg/kg, 1000 mg/kg and 2000 mg/kg body
weight) exhibited lower AIP with that of the
hyperlipidemic group. However, the positive
control, Atorvastatin (Lipitor®) showed the
lowest AIP. This suggests that the positive
control Atorvastatin (Lipitor®) is still of
superior choice compared to the three doses
of LFPG. However, the fact that LFPG has
shown an activity in controlling the increase
in AIP after administration of atherogenicdiet provides ample reasons for future
studies.

Statistical Analyses
The data of biochemical estimations were
reported as mean. The data gathered was
submitted to a Statistician and were analyzed
using one-way Analysis of Variance (ANOVA).
The test was applied to determine whether
significant differences existed among the
groups of test animals as regards the
hypolipidemic effect of the three different
doses of LFPG. Differences between treatment
groups were further tested using Scheffe
Multiple Comparison Test. The statistical
analysis was carried out using the IBM SPSS
Statistics 20.0 software.
Results and Discussion
1. Determination of Plant Constituents by
Phytochemical Screening
As studies showed that the Guyabano fruit
pulp possesses diverse phytochemical
substances such as flavonoids, tannins,
alkaloids, carbohydrates, and saponins,
(Degnon, et.al 2013 and Onyechi et.al.
2012),
the
researcher
conducted
phytochemical screening to confirm the
presence of secondary metabolites which
are
characteristically
related
to
the
biochemical
screening
parameters
undertaken. The fruit pulp contains diverse
phytochemical
constituents
such
as
condensed tannins, polyphenols, reducing
sugars, fixed oils, proteins, saponins,
unsaturated steroids, 2-deoxysugars and
flavonoids.

3. Determination of the Hypolipidemic
Effect of the Different Treatment
Groups
using
Histopathological
Analysis

2. Determination of the Hypolipidemic
Effect of the Different Treatment
Groups using Biochemical Analysis

At the end of the treatment period, test
animals from all the six groups were
sacrificed and tissue slides of the liver,
heart, and blood vessels were prepared. The
tissue slides were assessed for the presence
or absence of fat deposition through
histopathological analysis following the
method of Al-Dujaily, et.al (2012). This was
done to further determine and compare the
hypolipidemic effect of the different
treatment
groups
in
atherogenic-diet
induced hyperlipidemia in rats. Figure 1
shows the hepatic histolopathology of test

On the 15th day the three doses of LFPG
(500 mg/kg, 1000 mg/kg and 2000 mg/kg
body weight) in terms of TC, HDL-c, and
LDL-c levels showed a hypolipidemic effect
comparable with that of the positive control,
Atorvastatin (Lipitor®).
However, the
hypolipidemic effect of the positive control
at the 30th day is only comparable with the
two doses of LFPG, 1000 mg/kg and 2000
mg/kg body weight. Furthermore, only the
highest dose of LFPG (2000 mg/kg body
weight) demostrated hypolipidemic effect
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animals after 30 days of administrating
various treatments.
Elucidation of the tissue slides confirmed
the presence of abnormal accumulation of
fats in the hepatocytes of figure 1b, 1d, 1e
and 1f.
However, the steatosis in test
animals treated with 500 mg/kg, 1000
mg/kg, and 2000 mg/kg LFPG were slighter
as compared to cholesterol alone fed group.
Results obtained from figure 1a and 1c
appeared to be comparable in which no
steatosis were detected. The results of the
histopathological analysis of the liver
sections implies that the administration of
LFPG abated the deposition of fats in the
liver but not as effective as Atorvastatin
(Lipitor®).
Aside from the liver, the heart is also prone
to fat accumulation. Figure 2 presents the
histological microphotographs of heart
sections of test animals. Results of the
analysis
showed
no
histopathological
changes in the heart of test animals. This
means that each group appeared to be
comparable.
Among
the
most
complex
cardiac
complications that result from deposits in
the body being excessive is that caused by
the fats deposited within the blood vessels
(Port and Matfin, 2009). Deposits of fats
thicken the wall of blood vessels, thereby
blocking the transport of blood throughout
the body contributing to the occurrence of
CHD (National Heart, Lung and Blood
Institute, 2012). Figure 3 shows the
histopathology of the blood vessels collected
from the test animals on the 30th day of
administration.
Histopathological
examination of the sections of blood vessel
demonstrated that only the hyperlipidemic
group
(Fig.
3b)
presented
intimal,
macrophage-derived foam cell. Fatty streak
is the initial lesion of atherosclerosis and do
not obstruct blood flow (McGill, et.al. 2000).
These findings support the result of the
histopathological analysis of the heart in
which no fat deposits were found.
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Table 2: Effect of LFPG on Total Cholesterol (TC), Triglyceride (TG), High Density LipoproteinCholesterol (HDL-c) and Low Density Lipoprotein-Cholesterol (LDL-c) of atherogenic diet-induced
hyperlipidemic Albino rats.
TC

TREATMENT

Hyper

TG

HDL

LDL

15

30

15

30

15

30

15

30

25.59

53.47

39.23

50.95

5.54

9.31

23.28

52.59

0.047*

0.000***

0.000***

0.000***

0.132

0.081

0.177

0.001**

0.548

4.89

2.54

1.34

3.38

4.06

4.44

14.42

1

0.997

0.997

1

0.624

0.823

0.997

0.641

23.13

31.15

23.13

28.93

1.69

7.91

16.81

33.27

0.091

0.053

0.002**

0.014*

0.969

0.19

0.511

0.014*

7.67

16

18.77

25.42

0.46

2.58

4.38

13.49

0.941

0.644

0.016*

0.040*

1

0.97

0.997

0.702

6.51

5.73

8.22

18.01

1.23

0.01

3.64

8.03

0.97

0.994

0.644

0.26

0.992

1

0.999

0.954

26.14

58.36

36.69

49.61

8.92

13.38

27.72

67.01

0.041*

0.000***

0.000***

0.000***

0.003**

0.004**

0.068

0.000**
*

2.46

22.32

16.09

22.02

7.23

1.4

6.47

19.32

1

0.289

0.051

0.102

0.023*

0.998

0.984

0.328

17.92

37.47

20.46

25.53

5.07

6.73

18.9

39.1

0.295

0.012*

0.007**

0.039*

0.2

0.347

0.382

0.003**

19.08

47.74

31

32.94

6.77

9.33

19.64

44.56

0.233

0.001**

0.000***

0.004**

0.038*

0.08

0.34

0.001**

23.68

36.04

20.59

27.59

1.69

11.98

21.25

47.7

0.079

0.017*

0.007**

0.021*

0.969

0.012*

0.259

0.000**
*

8.22

20.89

16.23

24.08

3.84

6.64

8.82

27.91

0.922

0.359

0.049*

0.059

0.489

0.362

0.94

0.054

7.06

10.62

5.68

16.67

2.15

4.05

8.08

22.46

0.958

0.909

0.893

0.34

0.916

0.825

0.958

0.184

15.46

15.15

4.37

3.51

2.16

5.33

12.43

19.78

0.455

0.694

0.963

0.998

0.916

0.6

0.788

0.303

16.62

25.42

14.91

10.92

0.46

7.93

13.17

25.24

0.375

0.17

0.084

0.763

1

0.188

0.745

0.101

1.16

10.27

10.54

7.42

1.69

2.59

0.74

5.46

1

0.92

0.378

0.942

0.968

0.969

1

0.992

Positive

Normal
Control

LFPG A

LFPG B

LFPG C

Positive

Atherogenic
Group

LFPG A

LFPG B

LFPG C

LFPG A

Positiv
e
Control

LFPG B

LFPG C

LFPG B
LFPG A
LFPG C

LFPG B

LFPG C
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1a

1b

1c

1d

1e

1f

Figure 1: Histological microphotographs of liver sections (photographed under 40x objective): (1a)
Normal Control (1b) Hyperlipidemic Group (1c) Positive Control (Lipitor®) (1d) LFPG A (1e) LFPG B (1f)
LFPG C.

2a

2d

2b

2e

2c

2f

Figure 2: Histological microphotographs of heart sections (photographed under 40x objective): (2a)
Normal Control (2b) Hyperlipidemic Group (2c) Positive Control (Lipitor®) (2d) LFPG A (2e) LFPG B (2f)
LFPG C.
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At the end of the treatment period, test
animals from all the six groups were sacrificed
and tissue slides of the liver, heart, and blood
vessels were prepared. The tissue slides were
assessed for the presence or absence of fat
deposition through histopathological analysis
following the method of Al-Dujaily, et.al

3a

Aside from the liver, the heart is also prone to
fat accumulation. Figure 2 presents the
histological microphotographs of heart sections
of test animals. Results of the analysis showed
no histopathological changes in the heart of
test animals. This means that each group
appeared to be comparable.

3b

3c

3d
3e
3f
Figure 3: Histological microphotographs of blood vessel sections (photographed under 40x objective):
(3a) Normal Control (3b) Hyperlipidemic Group (3c) Positive Control (Lipitor®) (3d) LFPG A (3e) LFPG B (3f)
LFPG C.

(2012). This was done to further determine
and compare the hypolipidemic effect of the
different treatment groups in atherogenic-diet
induced hyperlipidemia in rats. Figure 1 shows
the hepatic histolopathology of test animals
after 30 days of administrating various
treatments.
Elucidation of the tissue slides confirmed the
presence of abnormal accumulation of fats in
the hepatocytes of figure 1b, 1d, 1e and 1f.
However, the steatosis in test animals treated
with 500 mg/kg, 1000 mg/kg, and 2000 mg/kg
LFPG were slighter as compared to cholesterol
alone fed group. Results obtained from figure
1a and 1c appeared to be comparable in which
no steatosis were detected. The results of the
histopathological analysis of the liver sections
implies that the administration of LFPG abated
the deposition of fats in the liver but not as
effective as Atorvastatin (Lipitor®).

Among the most complex cardiac complications
that result from deposits in the body being
excessive is that caused by the fats deposited
within the blood vessels (Port and Matfin,
2009). Deposits of fats thicken the wall of
blood vessels, thereby blocking the transport
of blood throughout the body contributing to
the occurrence of CHD (National Heart, Lung
and Blood Institute, 2012). Figure 3 shows the
histopathology of the blood vessels collected
from the test animals on the 30th day of
administration. Histopathological examination
of the sections of blood vessel demonstrated
that only the hyperlipidemic group (Fig. 3b)
presented intimal, macrophage-derived foam
cell. Fatty streak is the initial lesion of
atherosclerosis and do not obstruct blood flow
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(McGill, et.al. 2000). This findings support the
result of the histopathological analysis of the
heart in which no fat deposits were found.

Degnon RG, Adjou ES, Noudogbessi J, Metome
G, Boko F Dahouenon-Ahoussi, Edwige S
M et al. Investigation on Nutritional
Potential of Soursop (Annona muricata
L.) from Benin for its Use as Food
Supplement
Against
Protein-Energy
Deficiency. Int J Biosci 2013; 3(6): 135144.

Conclusion
In this study, it was found that LFPG in a dosedependent manner can significantly reduce the
cholesterol, triglycerides, LDL-C and AIP levels
in atherogenic diet-induced hyperlipidemic
rats,
thereby
minimizing
the
risk
of
hyperlipidemia
and
cardiovascular
complications. This effect could be attributed to
the condensed tannins, polyphenols, reducing
sugars,
fixed
oils,
proteins,
saponins,
unsaturated steroids, 2- deoxysugars and
flavonoids content of the fruit. The isolation
and quantification of compounds is highly
recommended for better understanding of the
compound
directly
responsible
for
its
hypolipidemic effect.
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