
Biomedical & Pharmacology Journal Vol. 9(3), 1219-1224 (2016)

Antiatherosclerosis N-Buthanol Extract of Inocarpus
Fagiferus Fosb Stem Bark Through the Decrease of 8-Ohdg
Level and Expression Icam-1 in Rats Hypercholesterolemia

SRI RAHAYU SANTI and I MADE SUKADANA

Department of Chemistry-Faculty of Science and Maths, Indonesia.
*Corresponding author E-mail: srahayusanti@gmail.com

http://dx.doi.org/10.13005/bpj/1070

(Received: October 16, 2016; accepted: November 01, 2016)

ABSTRACT

This study aimed to evidence the antiatherosclerosis of n-buthanol extract of gayam stem
bark which were indicated through the decrease of 8-OHdG level and expression of ICAM-1 in
Wistar rats that were treated with a high fat diet or hypercholesterolemia conditions within 4
months of observation. The study was initiated by preparing n-buthanol extract of gayam stem
bark which was obtained from the partition of 95 g ethanol extract of gayam stem bark. A total of
30 g of n-buthanol concentrate extract was obtained and then was applied to Wistar rats for 4
months with the use of the posttest only control group design. Twenty-five Wistar rats were
randomized into 5 groups, P0 (negative control), P1 (positive control, hypercholesterolemia), P2

(hypercholesterolemia + n-buthanol extract in the dose of 50 mg/kg bw), P3 (hypercholesterolemia
+ n-buthanol extract in the dose of 100 mg/kg bw), and P4 (hypercholesterolemia + n-buthanol
extract in the dose of 150 mg/kg bw). The results showed that n-buthanol extract of gayam stem
bark in the dose of 100 mg/kg bw was able to decrease the levels of 8-OHdG, while in the dose of
100-150 mg/kg bw the extract could decrease the expression ICAM-1 endhotel aorta in wistar
rats hypercholesterolemia.
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INTRODUCTION

In Indonesia Inocarpus fagiferus Fosb as
known as gayam or gatep (in Bali) is one of the
herbs that empirically in the Fiji Islands is used as a
drug to prevent heart disease and atherosclerosis
(Sotheeswaran and Sharif, 1994). The stem bark of
gayam were reported main contains compounds
such as flavonoids and phenols with the total
flavonoids and phenols respectively by 0.09% and
14.16%, that are able to capture the free radicals
DPPH by 50% at a concentration of 20 ppm, and
are able to inhibit the formation of lipid peroxide by
63.03%. The antioxidant activity of n-buthanol
extract of gayam stem bark in vitro against DPPH is
greater than the antioxidant activity of vitamin E

which provides IC50 at a concentration of 25 ppm,
as well as its ability to inhibit the formation of lipid
peroxides by 50.39 % (Santi and Sukadana, 2015).
Futhermore, the potential of antioxidant activity of
n-buthanol extract of gayam stem bark were
evidenced by decreasing of the plasm
malondialdehide (MDA), total cholesterol, and
triglyceride levels and increasing the SOD activity
in dose of 50 mg/kg bw but in dose of 100 mg/kg bw
decreasing of the plasm LDL cholesterol and
increasing the plasm HDL cholesterol levels in the
hypercholesterolemia wistar rats.  (Santi et al.,
2015).

The expression of ICAM-1 was a biomarker
of early stage development of atherosclerosis (Price
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and Loscalzo, 1999; Naito et al., 2004; Lampros et
al., 2012). The high intake of cholesterol causes
increased reactive oxygen species (ROS)
especially superoxide anion (×O2

-) through
activation of NADPH oxidase enzyme, so that the
conditions of oxidative stress occurs (Madamanchi
et al., 2004). This ROS molecules will oxidize LDL
cholesterol to form mm-LDL cholesterol (lipid
peroxide) are not stable in the intima layer and
migration mm-LDL to endothelial cell causing
dysfunction or cell damage. Endothelial cell
dysfunction affects the expression of various
inflammatory mediators (Kaliora et al., 2006), which
is one of the increasingly expression of adhesion
molecules ICAM-1 (Lampros et al., 2012). The high
expression of cell surface adhesion molecules
ICAM-1 causes high adhesion of leukocytes
(lymphocytes, monocytes, and neutrophils)
attached to the endothelial cells to transform into
macrophages and it developed to lesion
atherosclerosis (Davis, 2005). Dysfunction or cell
damage can be occured on cell protein or nucleus
that can be observed in the level of 8-OHdG plasm.

This study discusses the differences in the
expression of ICAM-1 and the levels of 8-OHdG of
each treatment group compared with the control
group of hypercholesterolemia, as the marker of
early stage atherosclerosis and cell protein damage
due to lipid peroxidation (Stefan et al., 1996;
Ahmed, 2001; Han et al., 2002).

MATERIALS AND METHODS

The Research Materials
The plant material was obtained from

Tabanan Bali and its classification has been
determined. Chemicals used in this study were
ethanol (technical and pa), chloroform (technical
and pa), n-buthanol, Kitt Rat-8-OHdG BT Lab. and
blood plasm of wistar rat. Chemicals required for
immunohistochemical analysis were aorta endhotel
of Wistar rat, formaldehyde 10%, buffer citrate (PBS)
0,1 M (pH. 7,4), kit LSAB (Dako, Denmark), and
Rabbit Anti-ICAM-1 Polyclonal Antibody (Bioss, Cat.
Bs-0608R), and another chemical from Sigma-
Aldrich (USA) ie.: methanol p.a, trypsine 0,25%,
H2O2 3%, formaline buffer phosphate 10%, alcohol

70%, 90%, 96%, 100%, xylene, pure parafine, PBS,
FBS 5%, Biotinylated Goat Anti-Polyvalent,
Streptavidin peroxidase, aquabidest, hematoxyline
Gill, and buffer tri sodium citrate. The determination
of profile lipid was conducted at UPT. Balai
Laboratorium Kesehatan Provinsi Bali. All of the
rats were treated in accordance with the rules of
the etical clerence of Ethics Committee of Animals
Use in Research and Education of the Faculty of
Veterinary Udayana University.

Research Instruments
The equipment used in this study was a

set of glasses, extractor, blender, sieve, rotary
vacuum evaporator, analytical balance,
thermometer, micropipette, pipette, volumetric flask,
stomach probes, syringes, desicators, test tubes,
volumetric pipettes, rat cage, micro haematocrit
tubes (Cat. 7493 21), EDTA Eppendorf tubes,
sentrifuge 2-6E Sartorius, microtom rotary (Jung
Histocut Leica 820), microscope binoculer Olympus
CX41 with camera Olympus DP12, photographed
with an Optilab Pro (Miconos, Indonesia) camera.
Each preparation was photographed 4 times by in
JPEG format using  Optilab Raster Image Viewer
1.0 and 2.1 software (Miconos, Indonesia).
microscope slide polylysine, coverslip, and elisa
reader.

Researchers procedure
Preparation of n-buthanol extract of gayam stem
bark and its appication on wistar rats. Procedure to
prepared of n-buthanol extract of gayam stem as
early reported (Santi et al., 2015). n-buthanol extract
was applied at various doses i.e 50 mg/kg bw, 100
mg/kg bw, and 150 mg/kg bw.  Twenty five wistar
rats were randomized into 5 groups with posttest
only control group design (Pocock, 2008) as follows:

P
0 = group of wistar rats fed with standard diet

(negative control)
P1 = group of wistar rats fed with a high-fat diet

(positive control)
P2 = group of wistar rats fed with a high-fat diet

+ n-buthanol extract of gayam stem bark in
the dose of 50 mg/kg bw

P3 = group of wistar rats fed a high-fat diet + n-
buthanol extract of gayam stem bark in the
dose of 100 mg/kg bw
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P4 = group of wistar rats fed with a high-fat diet
+ n-buthanol extract of gayam stem bark in
the dose of 150 mg/kg bw

After 16 weeks, the blood plasm and aorta
of all of the rats such as the control groups (P0 and
P1) and the treatment groups (P2, P3, and P4) were
drawn for expression ICAM-1 and 8-OHdG
analyses. The difference of all variables were
analyzed by one way Anova with a = 0.05.

RESULTS AND DISCUSSION

Blood Plasm 8-OHdG Level
The average 8-OHdG level of rat blood

plasm after 16 weeks for control and treatment
groups based on Elisa analysis were presented in
Figure 1. The analysis results of plasm 8-OHdG
level showed that n-buthanol extract of gayam stem
bark in doses of 100 until 150 mg/kg bw could
decrease 8-OHdG level significantly (p<0.05)
toward control group P1 but in dose of 50 mg/kg bw
decrease level not significantly (p>0.05).

These condition was caused by the total
flavonoid and phenol content in n-buthanol extract
gayam stem bark able to captured ROS, an oxidator
that caused macromolecule was oxidized as like
guanine molecule in DNA, so that formed stable
molecule (Chung and Xu, 1992). These ROS

captured prevent to change guanine nucleotide in
DNA into 8-hidroxy-2-dioxyguanosine (8-OHdG)
compounds so it indirect to prevent DNA damage.
In Figure 1 also shown that treatment group P3 and
P4 in doses of 100 and 150 mg/kg bw respectively
not difference significantly (p>0.05) toward control
group P1 or hypercholesterolemia. This mean that
only in doses of 100 mg/kg bw can decreases
significanlty of 8-OHdG level (p<0.05).

Expression of ICAM-1 Aorta Endhotel
The average and description of

expression ICAM-1 positive of rat aortic endothelial
cells for control and treatment groups based on
immunohistochemical analysis using Rabbit Anti-
ICAM-1 polyclonal antibodies are presented in
Figure 2 and  Figure 3.

The intake of high cholesterol diet
(hypercholesterolemia) caused the increase of
ICAM-1 expression significantly on P1 group
(25.95± 0.69) compared with P0 group or standard
diet (P0; 15.80±4.12). The decrease of expression
significantly occured in treatment group 3 (P3;
20.30±.4.27) and group 4 (P4; 7.40±1.81) (p<0.05),
as shown in Figure 1, while in dose of 50 mg/kg bw
(P2) caused the increase expression not
significantly. Hypercholesterolemia such as the P1

(PAF), increase the synthesis and release of
interleukin-1 (IL-1), and increase the release of

Fig: 2. The average of ICAM-1 Expression of
treatment groups (P2, P3, and P4) toward P1. The

difference mean of groups were: P0 vs P1,
p<0.05; P2 vs P1, p>0.05; P3 vs P1, p<0.05; P4 vs
P1, p<0.05; P2 vs P3, p<0.05; P2 vs P4, p<0.05; P3

vs P4, p<0.05

Fig. 1: The average of 8-OHdG level Blood
Plasm of treatment groups (P2, P3, and P4)
toward P1.  The difference mean of groups

were: P0 vs P1, p<0.05; P2 vs P1, p>0.05; P3 vs
P1, p<0.05; P4 vs P1, p<0.05; P2 vs P3, p>0.05; P2

vs P4, p>0.05; P3 vs P4, p>0.05
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tumor necrosis factor (TNF-a) which will stimulate
polymorphonuclear leukocyte (PMNLs). This in turn
produces reactive oxygen species (ROS), especially
superoxide anion, an oxidative stress molecule. ROS
can oxidize cholest-LDL molecules to their oxidized
form of LDL (ox-LDL or mm-LDL) are not stable in
the intima layer cholesterol to form mm-LDL
cholesterol (lipid peroxide) are not stable in the
intima layer and migration mm-LDL to endothelial
cell causing  dysfunction or endothelial cells
damage in the walls of arteries and the aorta.
Endothelial cell dysfunction affects the expression

of various inflammatory mediators (Kaliora et al.,
2006), which is one of the increasingly expression
of adhesion molecules ICAM-1 (Lampros et al.,
2012). The high expression of cell surface adhesion
molecules ICAM-1 causes high adhesion of
leukocytes (lymphocytes, monocytes, and
neutrophils) attached to the endothelial cells to
transform into macrophages then it developed to
form lesions atherosclerotic (Davis, 2005). Really,
the endothelial cells of blood vessels are very
important as a barrier and transporting media of
biochemical molecules such as from blood cells to

P0 P1

P2 P3

P4

Fig. 3: Aortic Endothelial Cells which
Expression of the ICAM-1
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tissues. They also play an important role in
maintaining vascular homeostasis in response to
the attacks of reactive free radical superoxide anion
(Hosoya et al., 2005; Lin et al., 2005). Thus the
expression of ICAM-1 can be used as a biomarker
of early stage development of atherosclerosis (Price
and Loscalzo, 1999; Naito et al., 2004; Lampros et
al., 2012).

Antioxidant compounds in n-buthanol
extract of gayam stem bark as like flavonoid and
phenol in dose of 100-150 mg/kg bw can reduce
the formation of lipid peroxides (mm-LDL).
Decreasing lipid peroxidation products, the
expression of adhesion molecules ICAM-1 also
diminish, which means that the formation of
atherosclerotic lesions is progressively reduced or
inhibited. Tend to decrease of ICAM-1 expression if
the groups of rat were given doses of n-buthanol
extract more higher.

CONCLUSIONS

1. n-buthanol extract of gayam stem bark in the
doses of 100mg/kg bw could prevent
atherosclerosis by decreasing the 8-OHdG
level in the hypercholesterolemia wistar rats.

2. n-buthanol extract of gayam stem bark in
dose of 100-150 mg/kg bw could prevent
atherosclerosis by decreasing the
expression ICAM-1 aorta endhotel cell in the
hypercholesterolemia wistar rats.
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