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INTRODUCTION

The new paradigm evolving today in the
treatment of periodontal infection is the use a host
modulator therapy i.e. therapy that aims to improve
the host immune response to bacterial infection.
Good immune response is necessary in increasing
the phagocytic function that in this case is played by
neutrophil cells, monocytes and macrophages, which
served as the first line of defense against bacterial
infections. One of the bacteria causing periodontal
infection is P. gingivalis. It has the biggest role in
causing periodontal disease, where in the proteolytic
enzyme such as gingipain contributes to the
bacterial pathogenicity." 2 During the initial invasion
P. gingivalis will colonize the gingival sulcus and
invade into the gingival tissues and will induce an
inflammatory response and continue to alveolar
bone resorption.3

The immune response that acts first against
invading bacteria is neutrophils. The presence of
bacterial adhesion to neutrophils allows neutrophils
secrete microbicidal substance by destroying the
bacterial membrane and fagocyting bacteria. A
neutrophil can phagocyte bacteria before becoming
inactive or cell lysis. Phagocytosis that occurs can
affect the lysis of neutrophils. This can emerge very
fatal impacts because if the neutrophils undergo lysis
then chemical components and enzymes may break
into the tissue leading to degradation of various
organic molecules of its adjacent tissue.* Nowdays
Indonesia has developed a lot of research on
medicinal plants, such as Robusta coffee beans.
Robusta coffee beans naturally have substances such
as caffeine, phenolic compounds, trigonellin and
chlorogenic acid which have antibacterial activity.
Besides as antibacterial chlorogenic it also has
antioxidant properties.> Based on the above
background, the researchers want to develop
Robusta coffee beans as host modulator therapy to
maintain the viability of neutrophils by observing
neutrophil cell viability against P. gingivalis applied
by Robusta coffee bean extract which will be useful
for preventing periodontal tissue infections of the
oral cavity.

MATERIALS AND METHODS

The study was carried out experimentally in
vitro using post test only control group design. The
independent variable is the coffee bean extract
concentration of 25%, 50% and 100%. The
dependent variable is the viability of neutrophils.
Robusta Coffee Bean Extract

The coffee bean extract is obtained by
blending dried Robusta coffee beans into tiny pieces
and subsequently crushed into powder and
macerated in 97% ethanol solution for 24 hours
using a shaker bath. After the samples were filtered
using a vacuum pump and concentrated using a
rotary evaporator, and concentrated extract 100%
was obtained. Then Robusta coffee bean extract was
divided into several concentrations of 100%, 50%
and 25% with serial dilution method.
Culture of P.gingivalis

P.gingivalis bacteria were obtained from
the Laboratory of Microbiology Faculty of Dentistry
University of Jember. Culture was performed on BHI-
B media enriched with 10 pl of vitamin K, 50 ul of
hemin and 50 pl of yeast extract. One ose of pure
cultures of bacteria was inserted into the test tube
closed using cotton and put in a desicator to obtain
facultative anaerobic atmosphere. Furthermore, the
suspension was incubated in an incubator for 3x24
hours at a temperature of 370° and P.gingivalis
suspension was shaker using Thermolyne and its
turbidity levels were measured using a
spectrophotometer with a standard solution
Mec.farland 0.5. Scale absorbance of the P.gingivalis
suspension using a wavelength of 560 nm.
Neutrophil Isolation

The technique conducted for neutrophil

isolation was performed by density gradient
technique using Histopaque 1199 and ficoll.> Blood
was collected from a peripheral vein of respondents
who were willing to participate in research. The
collected blood was inserted into three heparin
tubes and all stored in a falcon tube. Furthermore 3
cc of Histopaque 1199 was layered on the falcon
tube, and 3 cc Ficoll layer was subsequently
superimposed on Histopaque 1119. Subsequently, 6
cc of blood was carefully superimposed from falcon
tube onto Histopaque 1199 and Ficoll layers, then
centrifuged at a speed of 1900 rpm for 30 minutes at
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a temperature 25°C. The results will form six layers
i.e. plasma layer, blood mononuclear cells, Ficoll,
granulocytes (neutrophils), Histopaque 1119, and
erythrocytes. Taking the first 3 layers followed by
taking granulocytes (neutrophils) layer and adding
1000 pl of HBSS in the layer of granulocytes
(neutrophils). Centrifugation speed of 1700 rpm was
conducted for 10 minutes at a temperature of 37° C.
The supernatant (top layer) was taken and then
adding 2000 ul of HBSS in the layer of granulocytes
(neutrophils). Monocytes were observed under
inverted microscope with a magnification of 400x.
Neutrophil Viability Test

In the viability test, briefly, the suspension
of neutrophils were divided into four test groups i.e.
normal group, and the group treated with Robusta
coffee bean extract incubation in concentration of
25%, 50%, 100%, and as a control was neutrophils
incubated with RPMI. Incubation was performed for
18 hours in a roller tool. Furthermore, neutrophils
were exposed using suspension of P. gingivalis 3x10%
CFU / ml and incubated for 1 hour, subsequently
viability test was conducted using trypane blue dye
staining. The observation of viability of neutrophils
was performed using a hemocytometer under
inverted microscope with magnification of 400x. The
viable neutrophils did not absorb trypane blue thus
it looked translucent or transparent, while the dead
neutrophils absorbed blue trypane blue.

RESULTS
Neutrophil Isolation
The research was conducted in the Bio
Science Laboratory of Dental Hospital, Faculty of
Dentistry, University of Jember. This research used a
sample of neutrophil isolates that were isolated
from the blood of healthy people. Isolated
neutrophils can be seen in Figure 1.

Figure 1. The Result of Neutrophil Isolation.
Showing neutrophils colored purplish pink (Staining
Giemsa, magnification 400x)
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The Results of Neutrophil Viability Test

Viability test data of neutrophils exposed to
P gingivalis and incubated with Robusta coffee bean
extract can be seen in Table.1

Table. 1 Mean of Neutrophil Viability between
Control group and Treatment Group

Neutrophil Viability

Group 1(N)  Group 2 (25%) Group 3 (50%) Group 4 (100%)

XSD 60,31%3,19 26,89+2,45 37,49+2,17 29,67 £ 0,66

Notes:

Group 1: Neutrophils + Complete Media

Group 2: Neutrophils incubated with coffee bean
extract 25% +exposed by P.gingivalis

Group 3: Neutrophils incubated with coffee bean
extract 50%+exposed by P.gingivalis

Group 4: Neutrophils incubated with coffee bean

extract 100%+exposed by P.gingivalis

Based on the Table 1. it can be observed
that among the groups treated with Robusta coffee
bean extract hat has the greater ability to live
(viable) is the group 3 (Neutrophils incubated with
coffee bean extract 50%+exposed by P.gingivalis),
while in the concentration of 100% of extracts the
number of viable cells decreased. The calculation of
each sample was conducted using a hemocytometer
viewed using inverted microscope as depicted in
Figure 2

Figure 2. The viable neutrophil cells produced
bright colors (red arrow), b. the dead
neutrophil cells absorbed color to dark
(yellow arrows).
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Table 2. The Results of Kruskal Wallis Neutrophil

Viability Test
Chi-Square df Asymp. Sig.
9,842 3 0,020*
Note :
df : Degrees of freedom
* Significant

Table 3. The Result of Mann Whitney Test on
Neutrophil Cells

Group 1 2 3 4
1 0,00* 0,00* 0,00*
2 0,00* 1,50
3 0,00*
4
Notes:
Group 1: Neutrophils + Complete Media
Group 2:
extract 25% +exposed by P.gingivalis
Group 3: Neutrophils incubated with coffee beaderived from
extract 50%+exposed by P.gingivalis
Group 4:

extract 100%+exposed by P.gingivalis

* . Signifikan

The results of Kruskal Wallis test (Table. 2)
shows that the value of p <0.05, this means that
there are significant differences in the number of
neutrophil viability of the four treatment groups.
Subsequently, Mann Whitney test was performed to
observe the differences in each treatment group.
Based on the Table 3 it can be observed the
differences of the data among the groups (p <0.05),
except in the group (2-4) that have no significant
difference.

DISCUSSION

In the study conducted on the viability of
neutrophils that had been exposed by P. gingivalis
and incubated with coffee bean extract showed that
the highest percentage of viable cells among the
treatment groups was found in the group 3
(incubation with Robusta coffee bean extract 50%).
While the lowest percentage was found in the group
2 (Robusta coffee bean extract 25%). In the control
group, the number of viable neutrophil cells was the
highest compared to the other treatment groups
because there was no exposure of P. gingivalis in
those groups, the neutrophil cells were only given
M199 growth media, thus there were more viable
neutrophil cells (alive). The results showed that
Robusta coffee bean extract has the ability to
improve the viability of neutrophils.

Cell viability is the ability of a cell to survive,
grow and develop. Dead cells will appear blue,
because the cells undergo lysis in the plasma protein

Neutrophils incubated with coffee beaacids, flavonoids, and tannins.
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that binds to trypan blue thus the cell becomes dark
blue. This does not occur in living cells because of no
damage on the cell membrane, so they still look
round, lighter and transculent.® Cell viability is
affected by the presence of free radicals that can
cause cell damage. Free radicals attack the nearest
stable molecule and takes electrons. The substance
in which the electrons were taken would be
unstable. The increasing number of free radicals
leads to a situation where the level of toxic reactive
oxygen intermediates (ROI) exceeds endogenous
antioxidant defense called oxidative stress. Oxidative
stress leads to lipid peroxidation, protein and cellular
nucleic acids resulting in cell damage. Cell
membrane is rich of poly unsaturated fatty acid
(PUFA) source which is easily damaged by oxidants
such as lipid peroxidation. The damage of the cell
membrane results in disrupted cell biochemical
activities, thus the cells are not able to sustain life. ’
Excessive free radical formation in the body

Neutrophils incubated with coffee beanan be eliminated by the presence of antioxidants.

Many natural antioxidants contained in natural plant
phenolic compounds such as
flavonoid.® Robusta coffee bean contains of phenolic
A research
conducted by Nayeem et al showed that the content
of phenolic acids, flavonoids and tannins in Robusta
coffee beans has a greater percentage than any
other coffee types like arabika.’ This is supported by
a research conducted by Yasin et al showing that
coffee has the ability as an antioxidant and
antiradical in vitro.> Robusta coffee bean extract has
antioxidant properties that can reduce the excessive
number of free radicals thus it can maintain the cell
intact.

Other content of Robusta coffee bean
acting as an antibacterial is caffeine. Caffeine is a
white crystals-shaped alkaloid compound, the
caffeine content in Robusta coffee beansis 1.6 to 2.4
% . Besides being antibacterial, caffeine also has an
ability to prevent free radicals and destroys the
molecules that can damage DNA cells. Caffeine can
also prevent lipid peroxidation in order to maintain
cell viability allowing it to be able to survive against
bacterial attack. 1%

The research on the neutrophil viability
indicates that in the treatment group 4 (incubation
extract 100%) shows decreased viability compared
to group 2 and group 3. It is assumed that a
concentration of 100% of coffee bean extract is toxic
concentration, thus many cells are dead. Besides
having the ability to improve cell viability of
neutrophils, coffee bean in numerous concentration
(100%) is found toxic and causes the death of
neutrophil cells. Therefore, it is required to use
appropriate concentrations of coffee bean extract to
maintain neutrophil cell viability.
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The purpose of using Robusta coffee bean
as medicine in health sector is to develop the coffee
extract a host modulator therapy. In general, the
therapy conducted to eliminate a disease is on
bacterial target or direct bacterial products, but it is
sometimes failed. Hence the necessity for additional
therapy i.e. host modulator therapy that function to
improve the body's immune response, one of them
is played by PMNs cells as a first line of defense
against bacteria.?

Based on the above research it can be
concluded Robusta coffee bean extract has
capabilities on the viability of neutrophils.
Neutrophil viability test is intended to correct the
host cell to a lesion from the outside. Thus Robusta
coffee bean extract can later be used as a basis for
making topical ingredient in the oral cavity which has
a role as an immunomodulator host therapy.
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