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ABSTRACT

Introduction: Chronic periodontitis is the most common form of periodontitis. The major etiology of
periodontitis is Gram-negative anaerobic bacteria, such as Aggregatibacter actinomycetemcomitans,
Treponema denticola, Tannarela forsythia and Porphyromonas gingivalis which locally invade periodontal
tissues and affect the immune system cells. Neutrophils and macrophage play central role in inflammation.
The objective of study was to evaluate the quantity of neutrophil and macrophage due to the application
of red ginger (Zingiber officinale var rubrum) extract of rat chronic periodontitis. Methods: The type of
this research is experimental laboratoris post test only control group. In order to induce experimental
periodontitis, the mandibular insisivus was assigned to receive wire 0.008 inch in marginal gingival.
Then, red ginger extract that has bioactive compounds was topically administered to the rats. Result:
this study showed there were no neutrophils in histopathologic of rat’s periodontal tissue, but there were
amount of macrophage. Then macrophage analyzed by one way ANOVA showed significant differences
in each group (p<0.05) and continued with LSD. Conclusions: there was no effect of red ginger extract
toward the quantity of neutrophils, but affected on the number of macrophage.
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INTRODUCTION in Western Europe, North America, South America,
Africa and Asia each of 1-3, 2-5, 4-8, 10-20, and

Periodontitis is an inflammation on periodontal 5-8%.3

tissues caused by specific microorganisms or groups
of microorganisms that cause specific damage to
the connective tissue and bone that support the
teeth."? Chronic periodontitis is the most common
periodontitis which occurs in adults, but can also
occurs in children'. The results of research by
Albandar and Tinoco at the age of 11-25 years
shows that the prevalence of chronic periodontitis

Chronic periodontitis associated with the
induction of the bacteria Gram negative anaerobic,
such as Aggregatibacter actinomycetemcomitans
(27.6%), Treponema denticola (33.6%), Tannarela
forsythia (41.4%), Porphyromonas gingivalis
(46.6%), Porphyromonas-gingivatis:‘+{p—gingivatis)
is a bacterial cause of occurrence of chronic
periodontal disease. The bacterias causes this
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periodontitis can trigger the emergence of
immune responses and inflammatory cells.®

For examples, the immune cells that play
a role in inflammatory processes are neutrophils
and macrophages.” Neutrophil is a non spesific
inflammatory cell which first appeared in large
numbers in the exudate on the first hour of the
inflammation. There are approximately 5000
neutrophils per millimeter cubic of blood in
circulation at any time.®® Neutrophils migrate
into the blood circulation, infiltration into the
tissue, and phagocytosis.'® Neutrophils are the
characteristics of acute inflammation, but can
also be found in chronic inflammation, such as a
bacterial infection or tissue necrosis."

The macrophage is a cell which also
appears on the early inflammatory. Macrophages
are able to do phagocytosis for a large number
of bacteria, viruses, tissue necrotic, or other
foreign molecules.”? On chronic inflammatory,
the antigen which persistent antigen would cause
the activation and accumulation of macrophages
continuously.”

The using of antibiotics is one of the efforts
for handling the inflammatory, healing the tissue,
eliminate the bacteria that causes infection.
Metronidazole is an antibiotic used to treat
periodontal disease against anaerobic bacteria
such as Porphyromonas sp. and Prevotella sp.
but, metronidazole has some side effects such
as stomachace, headache, nausea, and changes
of flavor on the tongue.'>™ Therefore, herbal
medicines are derived from plants, can be used
because giving the effect for the body, safe for
consumption, and the cost is cheap.’” One of the
plants that is useful for health is ginger.®

Red ginger (Zingiber officinale var. rubrum)
has an analgesic effects and a bitter taste. The
substances which being an analgesic and non-
inflammatory is gingerol and shogaol."”” The
result of research conducted by Jolad et al.”®
showed that gingerol inhibits the production of
prostaglandin that induced by lipopolysaccharide
(LPS) and according to Levy et al.” found that
6-shogaol decreasing the inflammatory responses.
The other studies by Shimoda et al. against 40%
ethanol extract of red ginger stated that there
is a suppression effect of acute and chronic
inflammatory.” The objective of this research
is to recognize the quantity of neutrophils and

macrophages in consequence of the application of
red ginger extract in white rats (Rattus norvegicus)
with chronic periodontitis.

METHODS

The type of this research is experimental
laboratoris post test only control group. The
procedure of research include the manipulation
of chronic periodontitis in rats, production of
red ginger extracts and test of phytochemicals,
the giving of extracts in rats, and the creation of
histopathology tissue of rats’s periodontal tissue.

The manipulation of chronic periodontitis
performed on white rats were divided into four
groups; two groups of controls (positive and
negative) and two groups of treatment (50 and
100% concentration of extracts). Rats were being
intramuscular anastetic with the combination
of ketamine hydrochloride and xylazine
hydrochloride to be injected in the left leg at the
musculus tricep. Wire with diameter 0.008 inches
was mounted on servical area of the mandibular
insisivus and fixed on the marginal using a needle
holder for 11 days without moving parts.

The production of extracts is done by
extracting the red ginger with ethanol. Red ginger
that still fresh and reddish-colored (orange) were
selected, then being washed cleanly and weighed
for 3 kg and then sliced and dried under the sun
but not directly for 7 days. Simplisia is milled to a
powder as much as 500 grams. The result is being
maserated for 7 days in ethanol and filtered.
The filtrate is evaporated in a vacuum rotary
evaporator 40°C until it becomes thick (extract).
The extracts are then placed in sterile jars and
covered with aluminum foil. The results of the
extraction are regarded as 100% of the initial
concentration. Then, the extract diluted to 50%
of concentration gets by adding aquades. The
phytochemicals test is done such as alkaloids,
flavonoids, phenols, saponins and tannins test.

The application of extract is done after
the making of periodontitis in rats. Red ginger
extract is done twice a day for 6 days by using
the syringe as much as 1.5 ml. Each group the
treatment applied to extract the red ginger and
the concentration of 50% and 100%, while the
negative control group was given by aquadest and
a positive control group was given metronidazole.
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Table 1. The average number of macrofag cells on rat’s periodontal tissue which having a periodontitis after doing the
experiment

The average number of macrophage cells with 5 views

Sample Negative control (aquades) Positive control (Metronidazole) Red ginger 50% Red ginger 100%
Rats 1 3.20 2.80 2.80 2.80
Rats 2 2.80 2.60 3.00 2.40
Rats 3 3.40 2.40 3.20 2.60
Average 3.13 2.60 3.00 2.60

Table 2. The results of test LSD

Experimental group Negative control

Positive control

Red ginger 50% Red ginger 100%

Negative control 0.022* 0.500 0.22*
Positive control 0.022* 0.067 1.000
Red ginger 50% 0.500 0.067 0.067
Red ginger 100% 0.22* 1.000 0.067

Note:*value p<0,05, there is a different meaning

Animals try to be euthanasion using
chloroform on the 18" day. The specimen is
then created by cutting the area of periodontal
tissue to do the processing and making the tissue
preparations and counting the cell number of
neutrophils and macrophages.

RESULT

The results showed that the number of neutrophil
cells are not found in all groups. Whereas, the
highest number of macrophage cells are present
in the group, that is the result of observations on
the sample research retrieved data as listed in
Table 1.

From the data above, it can be noted that
the number of macrophages are present in most
of the negative control group followed by 50%
treatment group, while the lowest number of
macrophages is present in positive control group
and 100% treatment group. The data analysis was
done with one way ANOVA. The test results indicate
the presence of the influence of red ginger to the
number of macrophages with p=0.045 (p<0.05).

Then, LSD test was done to see the
differences between groups. The results stated
that there is a difference between the negative
control group with the positive control group and
red ginger treatment group 100%, but does not
differ meaningfully with 50 % red ginger treatment
groups. There was no meaningful difference with
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50% of the treatment group against 100% red
ginger treatment (Table 2).

DISCUSSION

The results showed no neutrophils were found.
This is because the short lifetime of neutrophils.?
Some literatures stated that the lifetime of
neutrophils around 5-6 a days, after that the
neutrophils will do apoptosis or programmed
death cell spontaneously.?’ Refer to the results
of study, the neutrophils were not found because
the manipulation of chronic periodontitis during
11 days exceeds the lifetime of neutrophils.
Meanwhile, many cells that mostly found are
macrophages and lymphocytes because naturally
the host response is mediated by lymphocytes and
macrophages.?

Neutrophils are the characteristic of acute
inflammatory, although neutrophils are also found
in chronic inflammation, such as a bacterial
infection. The evidence of neutrophils in chronic
inflammatory found at the research of Najih
Rama that examined the analysis of change in the
number and type of PMN cells of a chronic sinusitis
patients on treatment of grain white rice also
found neutrophils with different amounts of some
a groups.? Another studies by Wijaya et al. who
saw the percentage of neutrophils in people with
chronic obstructive pulmonary disease (COPD/
COPD) found that there were number of neutrophils
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in their sputum.?* This is supposedly because the
lungs as an organ of respiration could be entered
by microorganisms from the outside through the
respiratory tract, so that in that chronic condition
can allow the acute inflammatory that proven by
the discovery of neutrophils.

Neutrophils which found in chronic
inflammatory bind the IL-17 to produce CD4+
lymphocytes T. Neutrophils itself has a very
important role in the production of IL-17, but
when neutrophils undergo apoptosis, neutrophils
triggered the non-inflammatory response by a
reduction in the production of IL-23. IL-23 itself
is the main cytokines that induce the production
of IL-17 and from different cells in the immune
system.? When CD4+T-helper lymphocytes inter-
acted with antigen presenting cells, T cells will
differentiate into several cell types such as Thi,
Th2, Th17, depending on the cytokines that are
produced. Th1 cell will mediate the cell immune
response by producing cytokines, while Th17 will
act as autoimmunity and maintain the immune
homeostasis maintain.?

When the onset of apoptosis, neutrofil will
sendasignalinorder tobe detected by macrophage,
macrophages will phagosit the died neutrophils.
The process of macrophage phagosited the dead
neutrophils is called efferocytosis. This process
is described as the completion of inflammatory
process and the initiation tissue repair, but
the process of efferocytosis can also be due to
disease have persistent or may have become
chronic. Therefore, the lifetime of neutrophils
and mechanisms that control its death may be
caused by the effectivity of disease therapy and
could be caused by disease that become chronic
inflammatory.?® To achieve it, understanding the
underlying mechanism activities, migration, and
the defense of life and the onset of neutrophil
apoptosis will give us the right approach and
more relevant to treat chronic inflammatory
conditions.?”

Application of red ginger extract can
decrease the number of macrophages. When
the smallest number of macrophages that in this
research group is present on the concentration
of 100% red ginger. It is suspected that at red
ginger with a concentration 100% containing more
active substances, so that the ability of red ginger
decreases the inflammation higher than 50% red

ginger. This is similar to the research of Aldelina
et al. concerning the number of macrophages on
periodontitis of white rats after application of
young papaya leaf extract demonstrated that there
were a differences in the number of macrophages
in each group where a group of young papaya leaf
extract concentration was the highest, which was
75% have the smallest number of macrophages
than th other treatment groups. Young papaya leaf
also has the effect of non-inflammatory because it
contains active ingredients such as flavonoids that
also owned by red ginger.?

Red ginger contains gingerol and shogaol.
Gingerol and shogaol have non-inflammatory
potential to inhibit the inflammatory mediators
such as prostaglandins, Tumor Necrosis Factor
(TNF)-q, interleukin (IL)-6, and IL-8.2° Red ginger
also contains flavonoids (anthocyanins and
proanthocyanidins) that can inhibit the activities
of pro-inflamatory cytokines such as TNF a and IL-
6‘30,31

The pro-inflammatory cytokine production
can cause more severe damage on alveolar
bone destruction include periodontitis by the
activation of osteoclasts.® Osteoclasts formed
due to inflammatory cells such as secretion of
cytokines.?* Some examples of the cytokines are
prostaglandins, IL-1, IL-a 1 B, IL-6, IL-12, IL18,
TNF a and TNF B.7:34 Cytokines can also play a role
in stimulating the recruitment of inflammatory
cells, such as IL-1 can increase the production
of neutrophils and monocytes, the release of
inflammatory mediators also can improve the
adhesion molecules both on inflammatory cells
and in endothelial cells. It improves the adhesion,
marginatation and migration of neutrophil cells,
monocytes and eosinophils to the center of
inflammation.” This led to a decrease number
of macrophage inflammatory mediators, as that
can increase production and improve adhesion of
leukocytes to endothelial cells is inhibited by the
activities of non-inflammatory effect of Red ginger,
so the number of macrophages will decrease.

The ability of red ginger is decreasing the
number of macrophages which same as the positive
control group (metronidazole). This is suspected
because beside having the activity of non-
inflammatory, red ginger also have antibacterial
effects same as metronidazole which is antibiotic
drugs, so ginger red and metronidazole may inhibit
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the growth of bacteria. The antibacterial effects
of red ginger can inhibit the bacteria so that the
amount of bacterial colonization decreased an the
virulence ability also decreased and the number
of cells of the macrophage also decreased.?

CONCLUSION

There were no neutrophils on each group’s
treatment, but there was a difference in the
number of macrophages in each treatment
groups. It is expected to do further research about
the process of healing the periodontitis after
application of red ginger extract (z. officinale var.
rubrum).
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