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Steeping from green and black robusta coffee beans
increase viability of Peripheral Blood Mononuclear

Cells (PBMC) and salivary leukocytes which is

CrossMark

induced by streptococcus mutans
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Abstract

Objective: Analyzing viability of PBMC and salivary leukocytes by
steeping green coffee and black coffee seeds from Robusta coffee after
induced with S. mutans.

Material and Methods:Blood and saliva of healthy peopleadded
with histopaque centrifugation and suspended in RPMI 1640. The cells
were placed in 24-well microtiter plate, treated according to group. The
research groups: control: induced by S. mutans, black coffee (2.5%, 5%,
10%), Green coffee (2.5%, 5%, 10%). All coffee groups, both PBMCand
saliva groups were induced by S. mutans. Viability was stainted with
Tripan Blue. Cells were counted under an inverted microscope with

magpnification 400 times from an average of 5 fields of view. The data
obtained were ANOVA followed by LSD test.

Results:ANOVA and LSD analysis showed significant differences
(0.01<p). The higher of concentration of Robusta coffee, the more
cells that live. On the other hand, Green coffee increased the viability
of PBMCand salivary leucocytes more than black coffee. Suspected,
because antioxidant of the green coffee that more higher than black
coffee, so it is better able to protect cells.

Conclusion: Steeping green and black coffee increaseviability of PBMC
and leucocyteswhich is induced by S. mutans.
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Introduction

Coftee is favored by the whole community, because
the aroma and flavor often make coffee lovers feel
addicted. Coffee contains many antioxidants that
can inhibit diseases caused by oxidative damage.’
Bioactive components of coffee beans such as
flavonoids, xanthine, antioxidants, alkaloids, poly-
phenols have been known to function as immuno-
modulators,anti-inflammatory, antibacterial agents
also affect platelet aggregation. The bioavailability
ability of coffee polyphenols has also been inves-
tigated. The antioxidant activity of roasted coffee
residues has also been evaluated. Ethanol extracts
coffee beans proved that antioxidants can sustain
cells life.Coffee antioxidants can contribute a lot
to the prevention or therapy of various diseases.
Antioxidants have function to neutralize free radi-
cals and prevent cell damage by donating hydrogen
electrons to free radicals, so that the cells become
stable. One of the causes of free radical formation
is when the process of phagocytosis occurs. In here
free radicals will cause damage of foreign bodies
after phagolisosomes formed, so the cell will be
damaged.”® Therefore, antioxidant-rich coffee is
expected to resist cell viability.

Analysis for viability parameters is very import-
ant, because it can determine the quality of the
cell, so it will survive the attack of foreign objects.
Viability can be determined by a variety of different
methods, so methods that are most common with
trypan blue staining.Cell-based examination is a
major component in drug discovery, in which an
ingredient is analyzed to assess the effect on cell
viability, cell proliferation or show a direct cytotoxic
effect that ultimately causes cell death. Assessing
cell viability is a key step in manipulation cell at
any time and is a major requirement for processing
and analysis. Cell proliferation and characterization
of chemicals that promote or inhibit cell prolifer-
ation are important parts of cell biology and for
drug discovery.®” Cell viability is the cell's ability
to defend itself from foreign bodies and restore its
condition. Viability of these cells were expected
could be maintained by coffee beans, because of
the antioxidant content. Currently green coffee is
more popular than black coffee, allegedly because
of higher antioxidant content and lower caffeine.
So, purposed this research is analyze viability of
PBMC and salivary leucocytes by extract from
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green coffee and black coffee beans from Robusta
coffee after induced with S. mutans. We used PBMC
and salivary leukocytes because these cells were
immunocompetent cells that against to S. mutans.
Whereas that cells have receptors that can recog-
nize S. mutans.

Several studies have proven that black coffee
beans can prevent and treat dental caries.*’
Previously we have examined the anti-inflamma-
tory effects of black coffee beans on dental caries.
However, no study has yet proven the effect of
green coffee beans and the comparison between
the two coffees.'”"! Previously conducted an Ethical
Clearance test at the Faculty of Dentistry (No. 078/
UN25.8/KEPK/DL/2018).

Material and Methods

Venous blood vessels in the subject of 6 cc and
then divided into 2 tubes with the amount of each
3 cc on tube heparin. Each blood Coated 3 ml of
Histopaque-1077 (Sigma) on the falcon, super-
imposing 6 ml of blood above it carefully, then
sentrifuge (1900 rpm for 30 minutes at 26°C).
Blood Formed 6 layers, mononuclear are in the 2™
layer,then place it in the falcon tube. Added HBSS
(Hank's Balanced Salt Solution/Gibco) 1:1 and
pipeting, centrifugation (1700 rpm for 10 minutes at
26°C). Discard the supernatant and residue depos-
its, add 2 cc HBSS. Mononuclear added fungizone
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Viability of PBMC by green and black Robusta coffee that exposed

by S. mutans.

5 pL and penstripe 20 uL per 1 cc, pipeting then
insert mononuclear at each well @ 100 pL, incu-
bate (15 minutes). The mononuclear was superim-
posed on each coverslip (@ 100 uL) and placed in
24 microplate, then incubated (15 minutes). Add
RPMI (Sigma) 1 cc at each well, 20 pL penstripe
and 5 pL fungizone, incubate 20 minutes). Perform
2x leaching until there was no contamination. The
trick was that the liquid was taken with a pipette
and then discarded, add RPMI at each well then
washed again. If there was no contamination add
media complete, added the coffee with the required
concentration. Giving steeping at each concentra-
tion of 200 uL. For the control group only given
medium complete. Incubate for 3.5 hours when
no contamination was exposed to S. mutans of
100 pL, incubation for 5 hours. Dispose of incu-
bation medium and cell washed 1x with HBSS,
fixation with absolute methanol 1 minute. Dispose
of methanol with micropipet then dried in a tilted
position. The next stage was stained with Tripan
Blue.

5ml of saliva was collected from healthy people
in 50ml sterile Falcon tubes placed on ice. Saliva
was added with HBSS, then filtered with nylon
mess 20. Saliva coated with 3 ml Histopaque 1077
(Sigma), superimposing saliva above it carefully.
Sentrifuge (1700 rpm for 10 minutes at 4°C), a
white ring will form, so leucocytes were taken from
the white ring, then placed in falcon tube. Added
1:1 and pipeting, centrifugation (1700 rpm for
10 minutes at 4°C). The next procedure is the same
as in PBMC.

The Observe of viabilityhas been done with an
inverted microscope (400x magnification) from an
average of 5 fields of view, it were observed lumi-
nous cells (white). The data obtained were analyzed
using ANOVA followed by LSD test.

Results

The research has been done in the Laboratory of
Bioscience Laboratory of Dental Hospital, Jember
University. The results of this study has been
seen as a description of PBMC cells and salivary
leucocytes which can be seen in figures 1 and
figures 2, showing differences in each research
groups figures 3 and figure 4. White cells showed
that the cells live (400X magnification with a light
microscope).

Anova analysis and LSD test showed signifi-
cant differences between groups (p<0.01). Various
concentrations of Robusta coffee beans steeping
improved toPBMCand salivary leukocytes viability.
The higher the concentration of coffee beans, the
more living cells (increased viability). While the
comparison between the Black Coffee and Green
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salivary leukocytes exposed by S. mutans. It
was suspected that Robusta coffee beans had
bioactive contents which made PBMC and sali-
vary leukocytes survive even though there were
microorganisms. The content is thought to be
antioxidants (polyphenol, chlorogenic acids).
Phenolic or polyphenolic compounds which
can be in the form of flavonoids. The flavonoids
which have antioxidant activity include flavones,
flavonols, isoflavones, flavonols. While deriva-
tives of cinnamic acid which act as antioxidants
include caffeic acid, ferulic acid, chlorogenic acid.
Recent studies from the University of Scaranton
prove that coffee ranks first as a source of anti-
oxidants. This antioxidant is also found in the
aroma of coffee. Chlorogenic acid is an ester
which is composed of essential ingredients and
asphaltic acid. During roasting chlorogenic acid
will synthesize with proteins and polyphenol
compounds form melanoidin. Robusta coffee
beans have greater chlorogenic acid than Arabica
coffee.’*'® Antioxidants (caffeic acid, chlorogenic
acid, coumaric acid, sinapat acid, chlorogenic
acid, flavonoids, melanoidin, faran, pitol and
maltol) immediately react with free radicals and
Viability of PBMC will form stable molecules.'”'®
250 These antioxidants will maintain cell integrity
from free radical damage. Free radicals (ROS /

— e Reactive Oxigen Species) can cause destruction of

1375 134 145.5 electron-deficient cell molecules, namely macro

I i E molecules such as proteins, carbohydrates, fats,

o <:ﬂ . . . . . . DNA. On the other hand the components of cell
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Figure3 Diagram of Viability of PBMC by green and black Robusta cof- components, work easilyin donating one hydrogen
feethat exposed by S. Mutans atom to ROOe. Flavonoids are the most effective
compounds as scavanger reactive species, such as
super dioxide, peroxyl radicals, and peroxinitrite
by transferring H + atoms. Prevention is formed-
Flavonoid ROS is done in several ways, namely
inhibiting the action of the xanthine oxidase

T
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Groups Groups 2,5% Groups 5% Groups 10% Groups 2,5% Groups 5% Groups 10% are antioxidants that play arole in protecting anti-

oxidantslipophilic so that it can strengthen cellular
antioxidants."***

The group controle showed many PBMC and
Coffee groups, shows that Green Coflee increase salivary leukocytes lysis, it caused by the effects
cells viability more than Black coffee. of free radicals, such as NO. The antioxidant
content is thought to work through suppression
of NO (Nitric Oxide) production. The formation
of NO in large quantities will certainly be poten-
In this study it was proved that Robusta coffee tially cytotoxic, so that it can injure the cells and
beans can improve the viability of PBMCand surrounding tissue either by itself or with the

‘Black Coffee roups 2,5% ups 5% Black Coffee Groups 10%
Figure 2 Viability of Salivary leukocytes by green and black Robusta coffee

that exposed by S. mutans.
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Figure4 Diagram of Viability of Salivary leukocytes by green and black
Robusta coffeethat exposed by S. mutans

Discussion
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formation of ONOO-. Antioxidant mechanism
of suppression can go through several possibil-
ities. First, it may inhibit the action of the cyto-
kine-induced NO synthase enzyme (iNOS) by
controlling iINOS mRNA. Another possibility is to
inhibit arginine transport through the mechanism
of controlling CAT-2 mRNA (Cationic Amino
Acid Transporter-2 mRNA). This can occur due
to suspected damage to PBMC damage due to
the effects of NO free radicals. Usually NO can be
produced by cells exposed to pathogens, which
are caused by the formation of various cytokines
and endotoxins of pathogenic bacteria that are
damaging to cells. As a pathogen attack, NO will
be synthesized in large quantities. NO, which is
synthesized in large amounts will cause malfunc-
tioning and cell proliferation (cytostatic). In addi-
tion to flavonoids and phenolics as antioxidants,
other studies also report that mechanisms such as
Cu, Zn, Mg, Mn and Se perform significant func-
tions in antioxidant systems. The content of natu-
ral antioxidants is certainly free from side effects,
and is cheaper. Natural antioxidants that are used
can prevent harmful effects and therefore antiox-
idants are one of the more important therapeutic
forms for diseases triggered by oxidative stress.
Besides having antioxidant activity, flavonoids
and phenolic compounds also have an effective
role as an anti-inflammatory factor. Chlorogenic
acid is another well-known efficient antioxidant
in coffee extracts; especially in roasted coffee
extract. But the concentration of antioxidants is
also influenced by the length of roasting, because
it will affect the antioxidant properties of coffee
extracts and biological antioxidant properties in
cells.Chemical analysis proves that green coffee
contains higher chlorogenic acid than roasted
Coffee.l9’24-26

Conclusion

This research can be concluded that steeping Green
and black coffee increase viability of PBMC and
salivary leukocytes which is induced by S. mutans.
From this study it was also proven that Robusta
green coffee steeping is stronger to improve the
viability of PBMC and salivary leukocytes than
Robusta black coffee.
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