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ABSTRACT : Periodontitis is an inflammatory disease of tooth supporting tissue caused by specific microorganisms, one of

which is the bacteria Porphyromonas gingivalis (P. gingivalis). Based on the Basic Health Research (RISKESDAS) in 2018,

dental and mouth problems reached 57.6% in Indonesia and only 10.2% had received services from medical personnel. In

pregnancy there are hormonal changes that can affect periodontal tissue. Increasing the number of macrophages in pregnancies

with chronic periodontitis can lead to a risk of preeclampsia. The aim of this study is toprove that pregnant mice with chronic

periodontitis can increase the number of macrophages as a risk of pre-eclampsia. Thirty females Rattus novergicus, weighing

250-300 g with age 5-6 months, divided into 3 groups, consisting of 1 control group and 2 treatment groups. The control group

is only pregnant mice. In treatment group 1 is the group of pregnant rats with chronic periodontitis and in treatment group 2

is the group of rats with chronic periodontitis. P. gingivalis ATCC 33277 was injected locally 0.03ml with a concentration of

1x109 CFU / ml under the incisor gingival sulcus in the right and left mesials. Data on the number of macrophages were

analyzed using Kolmogorov-Smirnov and One-Way Anova. There were significant differences in the mean number of macrophages

between groups. There is an increase in macrophages in pregnant mice with chronic periodontitis
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INTRODUCTION

Periodontitis is one of the most common diseases in
humans, which is an inflammatory disease of dental
support tissue caused by specific microorganisms
Porphyromonas gingivalis (P. gingivalis) is a gram-
negative anaerobic bacteria in the oral cavity, which is a
major cause of peridontal disease (Rafiei et al, 2017;
Nugraha et al, 2020). Based on the Basic Health
Research (RISKESDAS) in 2018, dental and mouth
problems reached 57.6% in Indonesia and only 10.2%
had received services from medical personnel (Riskesdas,
2018). Periodontitis does not only cause oral dysfunction
but is also associated with systemic pathology and has
been considered a risk factor for cardiovascular disease,
peripheral arterial disease, respiratory disease and low
birth weight (Arigbede et al, 2013; Han et al, 2018;
Newman et al, 2014).

Periodontitis is described as a potential risk that can
increase complications in pregnancy. Periodontal disease
occurs in 20% to 50% of pregnant women (Sgolastra et

al, 2013). In pregnant women hormonal changes occur

which will trigger the body’s response to infection. The
most common manifestation in the oral cavity in pregnant
women is pregnancy gingivitis and it has been reported
that almost 100% occur in pregnant women. This occurs
because of an increase in estrogen and progesterone
which causes an increase in vascularity and vascular flow
along with changes in the immune system (Martina et al,
2007). During the process of pregnancy there will be
physiological and psychological changes. Changes that
occur during pregnancy can affect several parts of the
body including the oral cavity especially in the periodontal
tissue which is caused by an increase in the levels of the
hormones progesterone and estrogen, which can affect
small blood vessels of the gingiva, periodontal ligament
and alveolar bone (Özen et al, 2012; Nareswari et al,
2019; Hisham et al, 2019). Preeclampsia is followed by
an increase in proinflammatory mediators namely
Interleukin-6 (IL-6), Tumor necrosis factor-α (TNF-α)
and C-reactive protein (CRP) and a decrease in
Interleukin-10 (IL-10) (Xie et al, 2011). Then the bacteria
enter the placenta and will increase the inflammatory
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response in the fetal placenta. Damage to the placenta
will disrupt blood flow from the mother and fetus so that
it affects the blood pressure of the mother and causes
preeclampsia (Bobetsis et al, 2014; Dörtbudak et al,
2005; Lang and Lindhe, 2015; Raghupathy, 2013; Sowmya
et al, 2015).

Preeclampsia is a disorder that occurs in pregnant
women accompanied by an increase in systolic blood
pressure of more than 140 mmHg and diastolic more than
90 mmHg and proteinuria more than 300 mg/dl.
Preeclampsia can cause maternal and fetal morbidity and
morbidity. Preeclampsia is a pregnancy-specific syndrome
with decreased organ perfusion, which results in
vasospasm of the blood vessels and endothelial activation.
As many as 3.9% of all pregnant women in the world
experience preeclampsia (Cunningham, 2009).

In periodontitis, lipopolysaccharides from the
bacterium P. gingivalis enter the systemic through the
bloodstream thereby triggering systemic inflammation
(Sowmya et al, 2015). In chronic periodontitis, monocytes
and macrorags are activated by P. gingivalis bacterial
endotoxins and are followed by the appearance of
inflammatory mediators such as interleukin-1â (IL-1â).
interleukin-6 (IL-6), interleukin-7 / (IL-7), interleukin-23
(IL-23), Tumor Necrosis Factor-α (TNF-α), matrix
metalloproteinase (MMP-8) and (MMP-8) 9) in gingival
crevicular fluid (GCF). The presence of
lipopolysaccharides in the bloodstream causes the body
to respond by activating proinflammatory cytokines. In
this situation the production of proinflammatory cytokines
becomes more and there is an acute phase response in
the liver which causes an increase in CRP (C-Reactive
Protein) (Ren, 2017).

In preeclampsia, there is an increase in
proinflammatory cytokines and a decrease in anti-
inflammatory cytokines such as IL-10. IL-10 plays a role
in the immune response to inhibit the production of various
proinflammatory cytokines. Polymorphism of the
promoter IL-10 causes a decrease in IL-10 production,
this is related to the occurrence of preeclampsia (Sowmya
et al, 2015). High levels of proinflammatory cytokines in
pregnant women with periodontitis can result in
trophoblast apoptosis, causing failure of trophoblast
invasion and followed by placental ischemia. Trophoblast
apoptosis can also cause uterine contractions so that it
can cause premature birth (Bauer et al, 2004; Bobetsis
et al, 2014; Monzón-Bordonaba et al, 2002).

Based on the above data, we will examine the
amounts of macrophages in pregnant mice with chronic
periodontitis as a risk of preeclampsia.

MATERIALS AND METHODS

In this study used 30 female wistar rats aged 5-6
months with weights ranging from 250-300 grams and
adapted for 7 days according to the method of Llyod et

al (2003) and Hardy et al (2004). Age selection is based
on the fact that the size of the jaws and gingiva of rats at
an age large enough to be applied with drugs. Female
and male mice were placed in separate cages. Wistar
rats eat the same brand and are replaced every day. Try
animals placed in a cage that is far from noise. Each
enclosure is labeled in the form of a group name. The
mat of the cage is given husk and replaced every two
days, given a place of food and the bottle ends with a
pipe for straw as a place to drink rats (Hardy et al, 2004;
Lloyd et al, 2004).

This study was divided into 3 groups, consisting of 1
control group and 2 treatment groups. The control group
was only a group of pregnant rats. The treatment group
1 is the group of pregnant rats with chronic periodontitis
and the treatment group 2 is the group of rats with chronic
periodontitis.

Female wistar mice were injected with the hormone
Pregnant Mare Serum Gonadotropin (PMSG) and human
Chrionic gonadotropin (hCG) to stimulate superovulation.
Then the female wistar rat was injected 10 IU PMSG
intraperitoneally, 48 hours later the same rat was injected
10 IU hCG intraperitoneally. After injection, female and
male wistar rats were put in one cage in a ratio of 1: 1
for one night. The next day, a vaginal plug was checked
for female wistar rats. If there is a vaginal plug, then it is
determined as the 0th day of pregnancy (Liu et al, 2013)

Periodontitis treatment is carried out in pregnant and
nonpregnant mice. In pregnant mice, periodontitis
treatment is carried out on the 7th day of pregnancy. In
mice that are not pregnant, periodontitis treatment is
carried out one day after the rat adaptation. Female mice
were given 0.03 ml Pophorymonas gingivalis ATCC 337
ml locally with a concentration of 1 x 109 CFU / ml under
the gingival sulcus of their left and right mesial incisors.
The same procedure is then repeated every three days
for two weeks. Chronic periodontitis can occur after 10
days of injection of Pophorymonas gingivalis in mice
(Krismariono, 2016).

Female wistar rats in each group I, II, and III were
decaputated after 2 weeks of exposure to
Pophorymonas gingivalis. In pregnant mice that is at
the end of pregnancy the 21st day. Decaputation is done
by first anesthetizing the mouse intra-muscularly using
ketamine. Rat periodontal tissue was taken for further
histopathological examination. Macrophage cell count
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calculation using Hematoxylin Eosin staining and
examination preparations under a microscope.

RESULTS

Blood pressure measurement is done one day before
euthanasia. T

Proteuria measurements were carried out on the 20th
day. P1 group has high blood pressure and very high
proteinuria, which can be interpreted as mice
experiencing preeclampsia.

Data normality test results for the number of
macrophages in all three groups, sig. in column P all values

macrophages between groups.

DISCUSSION

Chronic periodontitis is a multifactorial infectious
disease that occurs due to an association between the
immune response with periodontal pathogenic bacteria.
Chronic periodontitis is characterized by periodontal tissue
loss over a period of time. Chronic periodontitis can be
caused by poor oral hygiene, which causes a buildup of
biofilms. In addition, chronic periodontitis can also be
caused by systemic and environmental factors that can
change the immune response in biofilms so that they can

Fig. 1 : Histology H&E staining 400x magnification shows macrophage in K group (a), P1 group (b) and P2 group (c).

develop progressively (Agrali and Kuru, 2015).

This study aims to look at the symptoms of
preeclampsia in chronic periodontitis in the form of
increased blood pressure, proteinuria, the number of
macrophages conducted in female wistar rats. Increased
blood pressure and proteinuria are a sign of preeclampsia.
Preeclampsia is an increase in blood pressure> 140/90
mmHg that occurs after 20 weeks’ gestation
accompanied by proteinuria> 300 mmHg on examination
of the carikel in a random sample of urine permanently.
Proteinuria is an objective marker, which shows the
occurrence of extensive endothelial leakage, which is a
characteristic of preeclampsia (Cunningham, 2009).

In this study, there were three groups consisting of
one control group namely negative control (K-) and two

p> 0.05 are obtained. So it can be said that all data
obtained are normally distributed.

It is known that the results of Oneway ANOVA data
processing showed a p-value in the macrophage group
of 0,000, this value is smaller than the significance level
a <0.05, meaning that there are significant differences in
the macrophage group.

To strengthen the results of the One Way ANOVA
test, and to ascertain which pairs of groups are different,
proceed with the Post Hoc Test and as a result it can be
seen in Table 2.

Based on Table 2, the significance value (Sig.) of the
Macrophage variable in each group is known to be 0,000.
Because all Sig. <0.05, it can be concluded that there
are significant differences in the mean number of
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treatment groups namely Treatment 1 (P1) and Treatment
2 (P2). The control group consisted of a negative control
group ie pregnant with no periodontitis. The treatment
group consisted of treatment group 1 namely pregnant
periodontitis and treatment group 2 namely non-pregnant
periodontitis.

Mutual effects of periodontal diseases are possible
factors adjusting progression of systemic diseases.
Macrophages are fundamental cells for the inflammation
as controller guiding inflammation to chronic inflamation.
Macrophages are elaborate in a curiously of homeostatic
developments of the host. In the immunity path,
macrophages are known as ubiquitous mediators of
cellular turnover and maintenance of extracellular matrix
homeostasis (Hasturk et al, 2012; Narmada et al,2019;
Yuliati et al, 2019).

P. gingivalis, as an oral pathogen contributing to the
chronic inflammatory lesions of periodontitis, would
induce an M1 polarized macrophage population. This type
of macrophage is primarily associated with inflammatory
responses to bacterial infections, and is a primary cell
type for combatting these infections.  a collateral aspect
of the induction of M1 cells, particularly through
engagement of TLRs, is signaling through the INF-yB
pathway and production of an array of proinflammatory
mediators. While it is clear that inflammation is required
as a presage to the development of adaptive immunity,
chronic elevated levels of these biomolecules in the local
tissues is associated with undermining epithelium integrity,
enzymatic degradation of connective tissue matrix and
loss of fibroblast function/viability, and activation of
osteoclastogenesis leading to alveolar bone resorption.
P. gingivalis clearly has the ability to trigger this pathway
in macrophages and synergizes with host factors, i.e. IFN³
and extrinsic LPS to induce significant elevations in M1-
produced inflammatory mediators (Huang et al, 2016;
Soesilawati et al, 2019).

In the treatment group 2 non-pregnant periodontitis
rats had a blood pressure increase that was not too high
compared to other groups. In treatment group 1 namely
pregnancy and periodontitis there was an increase in blood
pressure because the bacteria that caused periodontitis
would release endotoxies in the form of LPS and enter
the systemic. Proinflammatory mediators can be measured
by activating the acute phase response in the liver by
stimulating an increase in CRP production at plasma
levels. Increased production of excess CRP results in
inhibited endothelial nitric oxide synthase (eNOS)
synthesis, so that NO production decreases and
endothelin-1 (ET-1) increases. The imbalance between
NO and ET-1 results in increased shear stress so that it
can cause endothelial dysfunction which can cause
hypertension (Khaleel Jameel and Rajiv Joshi, 2015).

In this study, the results of proteinuria measurements
were obtained, it was known that an increase in the
amount of proteinuria on day 14 and day 20 in treatment
group 1 was pregnant mice with periodontitis. An increase
in the amount of proteinuria occurs because in endothelial
dysfunction, renal arteriolar vasospasm occurs, namely
narrowing of the arteries resulting in intrinsic damage to
the glomerular membrane. Glomerular membrane damage
to proteins resulting in leakage and decreased glomerular
filtration, this condition will cause proteinuria. This shows
that in the first treatment group pregnant periodontitis
experienced preeclampsia which was characterized by
high blood pressure and high proteinuria (Suwanti et al,
2014; Uzan et al, 2011).

CONCLUSION

Based on the results of the study, it can be concluded
that an increase in macrophages in pregnant mice with
chronic periodontitis can increase the risk of preeclampsia.
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