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Effects of ligature-induced periodontitis in pregnant Wistar rats

Efeito da doenca periodontal induzida por ligadura na prenhez de ratas Wistar
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ABSTRACT: The aim of this study was to evaluate the influence of ligature-induced periodontal disease in pregnant rats
on their newborn’s health parameters. Twenty-four female adult Wistar rats were divided into two groups: the control
group (G1) and the group that was submitted to dental ligatures around second upper molars (G2). After the four week
period of development of periodontitis, the female animals were mated with male adult Wistar rats. There were no dif-
ferences in the body weight of females between the two groups during mating and pregnancy. No differences were ob-
served among the groups in relation to the viable newborn index. However, there were differences in newborn birth
weight, explained by the diverse size of the litters. In this study, ligature-induced periodontal disease did not promote
changes during pregnancy that resulted in low birth weight in newborn Wistar rats.

DESCRIPTORS: Periodontitis; Labor, premature; Infant, low birth weight; Wistar rats.

RESUMO: O objetivo do presente estudo foi avaliar a influéncia da periodontite induzida por ligadura em ratas prenhes
sobre parametros de saude geral de seus filhotes. Vinte e quatro ratas Wistar de idade adulta foram divididas em dois
grupos: grupo controle (G1) e grupo experimental, que recebeu ligaduras ao redor dos segundos molares superiores
(G2). Apos o periodo de indugéao de periodontite (quatro semanas), as ratas foram colocadas para cruzamento com ra-
tos Wistar machos, adultos. Nao houve diferenca no peso corporal das fémeas durante os periodos de cruzamento e
prenhez. Também néo foram observadas diferencas entre os grupos quanto a taxa de recém-nascidos viaveis. No en-
tanto, houve diferenca quanto ao peso dos recém-nascidos, sendo tal diferenca explicada pela variacdo no tamanho
das ninhadas. No presente estudo, doenca periodontal induzida por ligadura ndo promoveu mudancas durante a pre-
nhez que resultassem em baixo peso ao nascer dos filhotes Wistar.

DESCRITORES: Periodontite; Trabalho de parto prematuro; Recém-nascido de baixo peso; Ratos Wistar.

has been shown that the intravenous challenge of
lipopolysaccharide (LPS) of Porphyromonas
gingivalis and Escherichia coli in hamsters, before
and after mating, lead to a significant decrease in

INTRODUCTION

Recent research has shown an association be-
tween periodontal disease and systemic

disturbances>'******’, Special attention has been
paid to the association between periodontal dis-
ease and preterm low birth weight**%"1%201,

An experimental study® has shown that the in-
oculation of Porphyromonas gingivalis in a subcu-
taneous chamber in female hamsters was able to
promote a significant decrease in fetal weight and
significant increase in embryolethality rates. This
study also showed the presence of inflammatory
mediators prostaglandin E, (PGE,) and tumor ne-
crosis factor a (TNFa) at higher levels in the subcu-
taneous chamber, after the inoculation of
Porphyromonas gingivalis. A significant associa-
tion was found between high levels of these inflam-
matory mediators and low fetal weight and
embryolethality®. Following these experiments, it
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fetal weight®. Hamsters fed with sucrose rich diet,
with or without inoculation with Porphyromonas
gingivalis, developed periodontitis. After perio-
dontitis was established, the animals were mated
and the results showed a reduction of 17.4% of fe-
tal weight when compared to control animals®.

A case-control study® in humans has shown
that mothers with 60% of periodontal sites with at
least three millimeters of attachment loss had
a 7.5 times higher chance of having babies with
low birth weight than controls. Many studies have
focused on the association between periodontal
pathology and pregnancy problems in humans™.
Higher levels of PGE, in the crevicular fluid were
seen more frequently in the mothers of low birth
weight newborns'. Recent investigation showed
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the presence of fetal immunoglobulins against
periodontal pathogens, suggesting a possible bac-
terial challenge in the uterus®.

Although evidence for the association between
periodontal disease and low birth weight is accu-
mulating with numerous experimental and clinical
reports, this field still lacks experimental investi-
gations to elucidate a cause-and-effect relation-
ship.

The aim of this study was to evaluate the influ-
ence of induced periodontal disease in pregnant
rats in newborn’s health parameters.

MATERIALS AND METHODS
Animals

Twenty-four experimentally naive adult female
Wistar rats (60 days old) were divided in two equal
experimental groups. The control animals
(Group 1) received standard rat laboratory chow
and water. In the Group 2, or the ligature-induced
periodontal disease group, cotton ligatures were
placed around the second upper molars, and the
animals received standard rat laboratory chow
and water.

Eight experimentally naive adult male Wistar
rats (60 days old) were used to mate with the fe-
male animals. The rats born after this match were
also studied.

Induction of periodontal disease

To induce periodontal disease, cotton ligatures
were placed around the second upper molars, in
rats from Group 2. All rats, even those from Group
1, received general anesthesia with sodium
thiopental at the time of ligature placement. A pe-
riod of one month was established for the develop-
ment of periodontitis, during this time the pres-
ence of ligatures was checked every week'>**>,
The ligatures were kept until the last day of breast
feeding, when the mothers were sacrificed, the
maxillae were removed, fixed, decalcified with 5%
nitric acid, and sectioned serially at 5 mm in the
mesiodistal direction. The sections were stained
with hematoxylin-eosin. As part of another experi-
mental research, a trained examiner who was
blind to the groups carried out descriptive
histological analysis in the light microscope. The
histological features of 220 histological pieces
showed that samples from Group 1 (without liga-
tures) had no signs of inflammation (intact
sulcular epithelium with standard dimensions;
standard quantity of tissue cells and blood vessels;
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dense supracrestal and periodontal fibers and reg-
ular alveolar bone crests), while samples from
Group 2 (with ligatures) showed signs of inflam-
mation (long junctional epithelium; overabun-
dance of connective tissue cells and blood vessels;
loose supracrestal and alveolar fibers; irregular al-
veolar bone crest with Howship’s lacunae).

Frequency of evaluation

The body weight of the mother rats was evalu-
ated during all the experiment, at a frequency of
three times per week. Newborns were checked on
the day of birth and three times per week until they
reached the age of 60 days.

Health parameters

Body weight from mothers and young rats was
measured. Right after birth, the number of young
rats per litter, the number of viable young animals
per group, and the mean body weight per group
were evaluated. The number of viable young ani-
mals was measured as the number of viable new-
borns divided by the total of newborns multiplied
by 100, for each litter.

Statistical analysis

Data were expressed as mean and standard de-
viation (SD). Student’s t-test was used to compare
between two groups. Repeated comparisons were
analyzed by repeated measures (ANOVA). Linear
regression was used to analyze the influence of lit-
ter size over newborn weight.

RESULTS

The mothers’ health parameters are shown in
Graphs 1 and 2. No statistically significant diffe-
rence was observed in body weight between the
two groups, at the different times of evaluation -
during periodontal disease induction, gestation,
after delivery, and during breastfeeding periods
(one-way ANOVA, p > 0.05).

Table 1 shows the mean and standard deviation
of the total number of babies per litter and the via-
ble babies. There were significant differences bet-
ween the groups in relation to the total number of
babies per litter (Student’s t-test, p = 0.05), and no
difference in relation to viable babies (Student’s
t-test, p > 0.05). The body weight of babies at birth
and after breastfeeding is shown in Table 2, where
we can observe statistically significant differences
(Student’s t-test, p < 0.05). The number of babies
differed between the time of birth and the time af-
ter breastfeeding, as some were sacrificed with the
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GRAPH 1 - Mother’s body weight during induction of pe-
riodontal disease (mean). Group 1: control; Group 2: li-
gature.

TABLE 1 - Mean number (n) of young rats per litter and
number of viable baby animals per litter (mean + SD).

Number of
Group | nitter | MO ianie bebies
(%)°
G1 — control 11 12.00+ 2.05 | 98.45+ 350
G2 —ligature 1 10.00+ 2.45 | 98.90+ 3.62

SD: standard deviation. a2Significant difference between
groups (Student’s t-test, p = 0.05). PNo significant
difference between groups (Student’s t-test, p = 0.76).

TABLE 3 - Body weight of female and male baby rats at
60 days of life (mean * SD).

Grou n Body n Body

P l(femae)| weight (g |(male)| weight (g)°
Gl-
control | 34 |17282+ 590| 32 |25594+24.98
G2~ 30 |179.63 + 2655| 35 |261.22 + 2322
ligature 09 L £0. 22+ 23.

SD: standard deviation; n: number. aThere is no
significant difference among groups (Student’s t-test,
p = 0.34). PThere is no significant difference among
groups (Student’s t-test, p = 0.52).

aim of keeping the litter with the same number of
newborns'. No significant difference was seen bet-
ween the groups, in relation to the baby’s body we-
ight at 60 days of life (Table 3).

DISCUSSION
The literature suggests a relationship between
periodontal disease and systemic

GRAPH 2 - Mother’s body weight during the period of
breastfeeding (21 days) (mean). Group 1: control;
Group 2: ligature.

TABLE 2 - Body weight of the baby rats at birth and after
breastfeeding period (mean * SD).

Difference of

: body weight

Group n Batt) ?)5( rme( g)r:t ( OTJ ng) between birth
9 YoUung) | and 21+ day of

life (g)°
G1—control |132| 557+ 0.52 66 39.50+ 5.59
G2 - ligature110| 590 + 0.49 65 | 41.67+4.36
SD: standard deviation. aStatistically significant

difference (Student’s t-test, p = 0.000; by linear logistic
regression, controlling for litter size, p = 0.032).
bStatistically significant difference (Student’s t-test,
p = 0.02).

pathologies®'******"  including preterm low birth
weight problems”'?%?,

This study was designed to uncover possible re-
lations between periodontal disease induced in
rats and preterm low birth weight. To induce
periodontal disease in the future mother rats, cot-
ton ligatures were used around the second upper
molars'>?***>*°, The placement of a ligature around
the rat’s molars promote an inflammatory chal-
lenge with the presence of neutrophils, T- and
B-lymphocytes, ulceration and apical migration of
epithelial attachment™. As previous studies have
shown impossibility of promoting periodontitis by
placement of ligatures in germ-free rats or in rats
under antibiotic therapy, it may be concluded that
ligature-induced periodontal disease only occurs
in the presence of bacteria®*®. In conventional
rats, early plaque is dominated by streptococci,
but as plaque thickness increases, Gram-negative
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and anaerobic organisms become more prominent
and Bacteroides species are seen in one-month-old
rats't.

There was no significant difference between
groups concerning the mother’s weight, in the be-
ginning of the experiment or during periodontal
disease induction, pregnancy and breastfeeding
periods, which mean that the induction of treat-
ments did not bias the results. These parameters
are recognized as influencing treatment and
health conditions®"'.

There was no significant difference between
groups in relation to the number of viable
youngsters®, suggesting that the treatments did
not change the mortality number at birth. This re-
sult is in disagreement with a previous study?®,
where it was observed that periodontal pathogens
(Porphyromonas gingivalis) injected in subcutane-
ous chamber in hamsters promoted embryo-
lethality. That study found less newborns per litter
in hamsters that received Porphyromonas
gingivalis, compared to controls. Another experi-
mental study® showed that the sublingual venous
injection of 30 ng of Escherichia coli lipopoly-
saccharide in pregnant hamsters was able to kill
the fetus, with some animals showing uterus dis-
charge. The authors suggested that oral bacteria
would be able to change the uterus homeostasis.
From their results, it may be supposed that bacte-
rial injection in animals may promote uterus alter-
ations, which could be the reason for fetus death.
Uterus and kidney infections are known to cause
preterm  low  birth  weight in  human
beings'®'>'"'#2223  The differences found between
these experimental studies and ours may be re-
lated to the different animal species utilized, rats
versus hamsters. Moreover, the bacteria challenge
was different. The subcutaneous or intravenous
inoculation of periodontal pathogens may repre-
sent an acute and specific microbial challenge,
and may result in a much more intense systemic
response, which could alter the pregnancy out-
come. In the ligature model, periodontal destruc-
tion was observed, but the systemic reaction was
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