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Abstract

Background: It has been postulated that the association between periodontal disease and systemic conditions
may be because of the confounding effects of smoking. Studies of this type rarely investigate the adverse pregnancy
outcomes like preterm birth or low birth weight. This study evaluates relationship between periodontal disease and
adverse pregnancy outcomes.

Aim: The aim of this study was to compare and evaluate the relationship between IL-1B and TNF-a levels and
adverse pregnancy outcomes in females with a history of smoking and non- smokers.

Materials and methods: 40 pregnant women recruited in a hospital were examined. Data including history of
smoking or passive smoking before pregnancy was collected. Patients with advanced gingivitis and periodontitis were
selected. GCF samples was collected 2-4 days post operatively. Eliza kits were used for analysis of TNF- a and IL-1
B .The samples collected were immediately transferred to an eppendorf tube and stored at -80 C till the analysis was
done.

Results: The results of the study suggest that increased TNF-a and IL-1 B levels signify that adverse pregnancy
outcomes in women who are non- smokers and those with a history of smoking are because of the confounding effects

of smoking on periodontitis.

Keywords: Periodontal disease; Periodontitis; Preterm labor; Hyper-
inflammatory trait

Introduction

Periodontal diseases (PD) include a group of chronic inflammatory
diseases that affect the supporting structures of the teeth involving
complex inflammatory interactions with the host, leading to potential
tooth loss [1].

Periodontitis is caused predominantly by gram-negative, anaerobic,
and microaerophilic bacteria that colonize in the subgingival area and
cause local and systemic elevations of proinflammatory prostaglandins
and cytokines.

The concept that periodontal disease might influence systemic
health was originally published by Miller in his “focal infection theory”
in 1891 [2], suggesting that “microorganisms or their waste products
obtain entrance of parts of the body adjacent to or remote from the
mouth” Miller and subsequent proponents of the focal infection
theory blamed oral foci of infection for a number of regional and
systemic diseases, ranging from tonsillitis and middle ear infections
to pneumonia, tuberculosis, syphilis, osteomyelitis, endocarditis,
meningitis and septicemia [2-5].

However the recent epidemiological and microbiological-
immunological studies have lent credence to the concept that
periodontal disease may be a separate risk factor for cardiovascular
disease, cerebrovascular disease and respiratory disease, as well as
preterm delivery of low-birth-weight infants [6,7].

The term preterm labor (PTL) refers to pregnancy outcome at less
than 37 weeks and after 22 weeks of gestation. Prematurity is strictly
connected with preterm labor. Its obstetric criteria state infant’s weight
under 2500 g (LBW-low birth weight) and labor less than 37 weeks
gestation [8,9]. If the two criteria meet together a term preterm low
birth weight (PTLBW) is used.

Multiple factors have been associated with PTLBW. Some of these
known risk factors in mothers for PTLBW include young and old
maternal age, low pre-pregnancy weight, obesity, multiple gestations,
anemia, gestational diabetes, genitourinary tract infections, arterial
hypertension, illicit drug use, cigarette smoking, low socioeconomic
status (SES), inadequate prenatal care, short stature, excessive alcohol
consumption, and previous preterm delivery [10]. Further research has
shown that chronic oral infections are also negatively associated with
pregnancy, more specifically preterm and low birth weight deliveries
[11-18].

It has been postulated that distant infections like periodontal
diseases may be associated with LBW through similar mechanisms as
other maternal infections [19].

Maternal periodontal infection has been proposed to influence
LBW delivery through mechanisms involving inflammatory mediators
or direct bacterial assault on the amnion leading to preterm labor and
premature rupture of membranes [19-21].

Evidence concerning the progression of periodontitis, suggests that
cytokines, chemokines and inflammatory mediators involved with the
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chemotaxis of leukocytes, may also contribute to a systemic promotion
of PTD and LBW [22].

Interleukin-1p (IL-1P) is a pro-inflammatory cytokine that is
involved in human parturition, especially in the context of infection-
induced preterm birth [23].

It is involved with several gestational events. The endometrium,
the epithelial tissue that forms the lining of the uterus, has been shown
to produce IL-1f and TNF-a, along with many other inflammatory
mediators. Current research also reports that IL-1( is present in amniotic
fluid at all periods of gestation, as evidenced by a cross-sectional study
conducted in 2005 by Esplin et al. [18]. An increase in IL-1P in women
in active labor has also been reported [24, 25]. IL-1p and TNF-a are
the cytokines significantly increased in amnion, amniotic fluid, and
decidua at term and can also induce PGE2 production in amniocytes
and decidual cells in vitro [26,27].

Periodontal disease shares many common risk factors with LBW,
such as smoking, age, low socioeconomic level, and systemic health
status [21].

Various studies have postulated that the association between
periodontal disease and systemic conditions may be because of the
confounding effects of smoking. Studies of this type rarely investigate
the adverse pregnancy outcomes like preterm birth or low birth weight.

Hence in this study we decided to shed light on this hypothesis that
the association between periodontal disease and systemic conditions
like PTLBW may be because of the confounding effects of smoking by
comparing the relationship between IL-13 and TNF-a concentrations
and adverse pregnancy outcomes in periodontitis affected females with
a history of smoking with those in non- smokers.

Aim
The aim of this study was to compare and evaluate the relationship
between IL-1p and TNF-a levels and adverse pregnancy outcomes in

periodontitis affected females with a history of smoking and those who
were non- smokers.

Materials and Methods

The study included 50 pregnant women recruited in a private
hospital in Pune (Maharashtra, India).

The patient selection included pregnant subjects undergoing
normal delivery or a Caesarian. Periodontitis affected females were
included in the test group and those with healthy periodontium were
included in the control group.

Hypertensive patients, patients with a history of UTI, diabetic
patients, patients with previous history of miscarriages or history of
multiple pregnancies and other chronic diseases were excluded from
the study.

Demographic data, behavioral and medical data were collected
including history of smoking or passive smoking before pregnancy.
The study was approved by the Institutions ethics committee and an
informed consent was obtained from the patients who were willing to
participate in the study after explaining them the entire study protocol.

o Patients were evaluated for their periodontal status 2-4 days
post operatively and the GCF samples were collected at the
same time, as the levels of biological fluid cytokines have been
proved to remain high 4-5 days pre and post operatively.

+ Calibrated volumetric capillaries with markings upto 5 ul were
used to collect the GCE. The samples collected were immediately
transferred to an Eppendorf tube and stored at -80°C till the
analysis was done.

o A patient was considered to have periodontitis if there were at
least six sites with PPD > 4 mm and CAL > 3 mm. Healthy
mothers should had a PPD 4-3 mm and CAL < 3 mm

« Patients were grouped into 5 groups as follows:

0 Group 1: Patients with periodontitis, with adverse pregnancy
outcomes and with a history of smoking or passive smoking (n=6)

0 Group 2: Patients with periodontitis, without adverse
pregnancy outcomes but with a history of smoking or passive smoking
(n=19)

0 Group 3: Patients with periodontitis, with adverse pregnancy
outcomes and without a history of smoking or passive smoking (n=3)

o Group 4: Patients with periodontitis, without adverse
pregnancy outcomes and without a history of smoking or passive
smoking (n=14)

0 Group 5: (Control Group): Patients without periodontitis,
without pregnancy outcomes and without any history of smoking or
passive smoking. (n=10)

The GCF IL-1p and TNF-a levels in each of this category were
evaluated and compared using ELISA kits. Krishgen Biosystems Human
TNF-a ELISA kit was used for the evaluation of h TNF-a and Mabtech
Human II-p ELISA kit was used for the evaluation of IL-1f in GCE.

The analysis was carried out according to the manufacturer’s
instructions. The assays utilized ELISA strip plates pre-coated with a
capture monoclonal antibody (mAB), to which samples were added.
Captured cytokines were detected by adding a bionylated mAB
followed by streptavidin-horseradish peroxidase (SA-HRP). Addition
of the enzyme substrate TMB resulted in a colored substrate product
with an intensity that was directly proportional to the concentration of
cytokine in the sample. The concentration of the cytokine in the sample
was determined by comparison to a serial dilution of recombinant
cytokine standard analyzed in parallel. On arrival all the components
of the kit, with the exception of the lypophilized standard were stored
at 2-8°C. After reconstitution of the lypophilized cytokine standard was
aliquoted and kept at -20°C. The opened kit components were used
within one month. All the steps in the conduct of the assay were carried
out following the instructions as mentioned in the manual provided by
the manufacturers.

Statistical methods: The results were statistically analyzed using
differences between mean values of each of the test groups with the
mean values for the control group using independent sample t-test.
Continuous variables have been reported as Mean + SD.

All the analysis was done using a statistical program (SPSS/PC
Version 11.0 for Windows, SPSS Inc. Chicago IL).

Results

The results of this study show that in the test group the total number
of patients presenting with adverse pregnancy outcomes were 9 (6 out of
40 patients presented LBW, 1 with IUD and 2 with preterm and LBW).

6 patients presented with a history of smoking / passive smoking,
2 with active and 4 with passive smoking. 3 patients with adverse
pregnancy outcomes presented with no history of smoking. 14 patients
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who were non smokers showed no adverse pregnancy outcomes. There
were 17 patients without any adverse pregnancy outcomes but with a
history of smoking; 2 active and 15 passive smoking. 2 patients out of 4
who were active smokers presented adverse pregnancy outcomes.

The levels of IL-1p were more than those of TNF-a in all groups
(Table 1). The levels of IL-1p and TNF-a were significantly high in
Group 1 i.e. patients with adverse pregnancy outcomes and with a
history of smoking or passive smoking. (TNFa = 6.82 + 2.02 pg/ml,
IL-1B = 11.3 £ 3.02 pg/ml). The values were least in group 4 i.e. patients
without adverse pregnancy outcomes and without a history of smoking
or passive smoking.

The concentration of IL-p and TNF-a in each test group was
compared with the control group considering the values of both the
cytokines in the control group as baseline values.

The results indicate that there is a statistically significant difference
between mean concentration of IL-1 in GCF for the test groups and the
control group [p<0.001,t=4.46 for group 1 against group 5 (Table 2.1);
p<0.001, t=6.89 for group 2 against group 5 (Table 2.2); p<0.001, t= 4.46
for group 3 against group 5 (Table 2.3); p<0.05, t=2.6 for group 4 against
group 5 (Table 2.4)]. In other words the values for IL-f concentration
in GCF in the test groups were significantly higher than those in the
control group i.e. group 5.

Also, the results show that there is a statistical difference between
the mean concentration of TNF-a in GCF for the test and control
group [p<0.001,t=8.99 for group 1 against group 5 (Table 3.1); p<0.001,
t=5.29 for group 2 against group 5 (Table 3.2); p<0.05, t=2.91 for group
3 against group 5 (Table 3.3); p<0.01, t= 2.84 for group 4 against group
5 (Table 3.4)]. This means that the values for TNF-a concentration in
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Group n= Mean(pg/ml) Sd P-value
4(Test) 14 3.08 1.24 df=22
t=2.60
5(Control) 10 1.82 1.05 p<0.05

The results indicate that there is a statistically significant difference between mean
concentration of IL-1B in GCF for group 4 and 5 (df=22, t=2.60, p<0.05)

Table 2.4: Comparison of IL-1B concentration in GCF between Group 4 and Group 5.

Group n= Mean sd P-value
1(Test) 6 6.82 2.02 df=14
t=8.99

5(Control) 10 1.07 0.34 p<0.001

The results indicate that there is a statistically significant difference between mean
concentration of IL-1f in GCF for group 3 and 5 (df=14, t=8.99, p<0.001)

Table 3.1: Comparison of TNF-a concentration in GCF between Group 1 and Group 5.

Group n= Mean Sd P-value
2(Test) 17 3.52 1.43 df=25
t=5.29

5(Control) 10 1.07 0.34 p<0.001

The results indicate that there is a statistically significant difference between mean
concentration of IL-13 in GCF for group 3 and 5 (df=25, t=5.29, p<0.001)

Table 3.2: Comparison of TNF-a concentration in GCF between Group 2 and Group 5.

Group n= Mean Sd P-value
3(Test) 3 2.22 1.21 df=11
t=2.91

5(Control) 10 1.07 0.34 p<0.05

The results indicate that there is a statistically significant difference between mean
concentration of IL-1B in GCF for group 3 and 5 (df=11, t=2.91, p<0.05)

Table 3.3: Comparison of TNF-a concentration in GCF between Group 3 and Group 5.

Group n= Mean sd P-value
4(Test) 14 1.43 0.28 df=22
t=2.84
5(Control) 10 1.07 0.34 p<0.01

Group n= Levels of TNF-a in pg/ml | Levels of IL-18 in pg/ml
1 6 6.82 +2.02 11.3+ 3.02
2 17 3.52+143 7.06 +2.25
3 3 222+12.1 5.31+1.68
4 14 1.43+0.28 3.08+1.24
5 10 1.07 £ 0.34 1.82+1.05

Table 1: Levels of TNF-a and IL-18 in GCF.

Group n= Mean(pg/ml) Sd P-value
1(Test) 6 1.3 3.02 df=14
t=9.22

5(Control) 10 1.82 1.05 <0.001

The results indicate that there is a statistically significant difference between mean
concentration of IL-13 in GCF for group 1 and 5 (df=14, t=9.22, p<0.001)

Table 2.1: Comparison of IL-1f concentration in GCF between Group 1 and Group 5.

Group n= Mean(pg/ml) Sd P-value
2(Test) 17 7.06 3.02 df=25
t=6.89

5(Control) 10 1.82 1.05 p<0.001

The results indicate that there is a statistically significant difference between mean
concentration of IL-1f in GCF for group 2 and 5 (df=25, t=6.89, p<0.001)

Table 2.2: Comparison of IL-1 concentration in GCF between Group 2 and Group 5.

Group n= Mean(pg/ml) Sd P-value
3(Test) 3 5.31 1.68 df=11
t=4.46

The results indicate that there is a statistically significant difference between mean
concentration of IL-1f3 in GCF for group 3 and 5 (df=11, t=4.46, p<0.001)

Table 2.3: Comparison of IL-18 concentration in GCF between Group 3 and Group 5.

The results indicate that there is a statistically significant difference between mean
concentration of IL-13 in GCF for group 3 and 5 (df=22, t=2.84, p<0.01)

Table 3.4: Comparison of TNF-a concentration in GCF between Group 4 and Group 5.

GCEF in the test groups is significantly higher than that in the control
group.

Discussion

Proponents of an association between periodontal disease and
adverse pregnancy outcome have postulated theories to explain a
cause-and-effect relationship. Infection and inflammation appear
to be important factors in the pathogenesis of premature birth [28].
Infection and inflammation are also pathogenic processes involved in
periodontitis [29]. Although periodontitis is localized to the periodontal
tissues, a low-grade bacteremia or circulating inflammatory mediators
such as interleukins could have a deleterious effect on distant tissues,
such as the pregnant womb.

The periodontal pockets serve as a chronic reservoir of bacteria
(mostly Gram-negative bacteria, such as Porphyromonas gingivalis and
Prevotella intermedia) and their virulent products. The translocation of
these virulence products along with proinflammatory cytokines reach
the fetal-placental unit through the hematogenic pathway and can
trigger premature labor.

Alternatively, an association may relate to a generalized tendency
to over-produce inflammatory mediators in response to localized
infection. This is known as a hyper-inflammatory trait [30].

Dentistry
ISSN: 2161-1122 Dentistry, an open access journal

Volume 4 « Issue 10 « 1000270



Citation: Gokhale SA, Byakod G, Hegde R, Muglikar S, Gokhale A (2014) A Study to Evaluate the Relationship between II-13 and Tnf-A Levels In Gcf
in Non- Smoker, Previous or Current Smoker Female Patients with Chronic Periodontitis. Dentistry 4: 270. doi:10.4172/2161-1122.1000270

Page 4 of 5

There are several risk factors common to both periodontal disease
and adverse pregnancy outcome. These include non-White ethnicity
and socioeconomic factors [28,29,31]. Smoking is potentially the most
important shared risk factor and is common to periodontal disease [32]
and poor pregnancy outcome [33].

The role of smoking as a risk factor for periodontal disease is well
documented [34-37]. A number of studies have shown that smokers,
compared to nonsmokers, have deeper pockets, more alveolar bone
loss and a higher frequency of tooth loss [38-43]. These associations
have been confirmed in studies showing that smoking is a risk factor for
increasing probing depths and loss of attachment [31,44,45].

As smoking is a risk factor common to many diseases, it may be a
confounding factor that is complicating apparent associations between
periodontal disease and poor pregnancy outcome [46].

The main objective of the current study was to investigate the role of
smoking as a risk factor associated with periodontitis in the pregnancy
outcomes in women.

In this study IL-1p and TNF-a were detected in all GCF samples
from periodontally healthy and periodontitis sites, which is in
agreement with the findings of some authors [47]. However, few
investigators have reported that IL-13 was not found in healthy sites,
but only in periodontally diseased sites [48,49].

The data of the current study suggests that patients with
periodontitis whether in presence or absence of smoking showed
significantly higher levels of IL-1p and TNF-a than the control group
(without periodontitis, without adverse pregnancy outcomes and non-
smokers).

The present study has shown a positive association between smoking
and periodontitis as the levels of IL-1 and TNF-a are higher in patients
with a history of smoking than those without any history of active or
passive smoking. This result is similar to that reported in a number of
cross-sectional and longitudinal studies that have investigated the effect
of smoking on periodontal status, either as the main exposure factor
of interest or as a co-variable. Studies support an association between
chronic periodontitis and premature birth.

There may be several mechanisms by which smoking affects the
periodontal condition. For example, smoking diminishes the host
response in terms of a decrease in Neutrophil function). Furthermore, it
has been suggested that smoking may favour infection with periodontal
pathogens [50-58].

Various studies associated smoking strongly with periodontitis
and also with adverse pregnancy outcomes. Studies also suggest a
correlation between periodontitis and adverse pregnancy outcomes.
In the current study we have attempted to show that in periodontitis
affected pregnant patients with a history of smoking, smoking proves to
be an aggravating factor for adverse pregnancy outcomes.

Authors have suggested that smokers have a reduced capacity for
an inflammatory response to microbial changes. These studies reported
greater colonization by periodontal pathogens in the bacterial plaque
of smokers. The mean TNF-a and IL- 1f levels in GCF of mothers with
adverse with adverse pregnancy outcomes was significantly higher than
the other groups. The levels were higher in-group2, which is suggestive
of an increased risk of these patients to adverse pregnancy outcomes.

Group 3 which includes subjects without history of smoking but with
adverse pregnancy outcomes also shows significantly high levels of the
cytokines which could be attributed to other factors like socioeconomic

status, oral hygiene, obesity, stress, and specific hormonal alterations or
maternal infections during pregnancy which the patient is not aware of.

Group 4, which includes patients without any history of smoking
and no adverse pregnancy outcomes, shows relatively lesser levels of
both the cytokines.

Group 5, (control) which includes patients without periodontitis,
non-smokers and no adverse pregnancy outcomes, shows the least
levels of cytokines.

Thus above results are suggestive of a positive correlation
between smoking and adverse pregnancy outcomes in subjects with
periodontitis.

The limitation of our study was the lesser availability of the number
of subjects who were smokers especially in group 3 which involved
patients with periodontitis, with adverse pregnancy outcomes and
without a history of smoking or passive smoking. The reason to this
could be attributed to the fact that very few females are habitual to
smoking, more so during pregnancy even in the urban population of
the area where the study was conducted.

In future, we propose to conduct a study with a larger sample size
such that the values for comparison can establish a strong correlation
between the parameters that have been considered in the current study.

Conclusion

Thus the increased TNF-a and IL-1 { levels signify that adverse
pregnancy outcomes which could be seen in women who had a history
of smoking, are because of the confounding effects of smoking on
periodontitis.
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