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IL-12 Levels in Pregnancies with Preeclampsia and Periodontitis
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ABSTRACT
Introduction: Periodontal pathology has become a
momentous concern of public health due to its increasing
prevalence in adults around the globe. Study was aimed to
compare serum IL-12 p-70 levels in preeclampted and nonpreeclamptic women and to observe serum IL-12 p-70 levels
in preeclamptic with and without chronic periodontitis.
Material and methods: It was a Longitudinal Cohort Study.
The sampled population belonged to Narowal District of
Punjab, Pakistan. Duration of the study was from June 2016
to February 2018. All pregnant subjects’ aged in-between
18-34 years were participated though convenience sampling
and consented. Out of total 73 subjects, 33 were with healthy
periodontium (6 preeclamptic and 27 normotensives) and
40 were with chronic periodontitis (6 preeclamptics and 34
normotensives). Sampling was performed in two phases; First
when all subjects were in 2nd trimester and second when all
were in postpartum period. Periodontal status was assessed by
CPITN (Community Periodontal Index for Treatment Need)
probing technique and for preeclampsia, monthly blood
pressure profile of each participant was taken by her doctor.
Serum estimation of IL-12 p-70 was confirmed through
sandwich ELIZA technique. Microsoft Excel and Minitab
were used for data analysis.
Results: Normotensives with healthy periodontium showed
17.4% high serum IL-12 p70 (pg/ml) in antepartum than
postpartum. Similarly preeclamptics with healthy periodontium
exhibited 13.4% high serum IL-12 p70 in antepartum than
postpartum. While normotensives with periodontitis displayed
10% high serum IL-12 p70 in postpartum than antepartum.
Preeclamptics with periodontitis exhibited 17.4% high serum
IL-12 p70 in postpartum than antepartum.
Conclusion: Preeclampsia and chronic periodontitis
both decrease serum IL-12 p-70 levels in antepartum and
puerperium.
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INTRODUCTION
The prevalence of periodontal disease is approximately
15% in fertile women.1,2 Chronic periodontitis is a chronic
inflammatory infectious disease of periodontium of teeth
caused by gram negative anaerobic bacteria. Research data
advocates the relationship of periodontitis with numerous
systemic disorders such as coronary heart diseases, diabetes
mellitus1, and poor gestational outcomes like preeclampsia.3
Preeclampsia is a clinical term referred to the onset of
hypertension i.e. blood pressure >140 /90 mmHg along with
proteinuria >300mg/24 hours after 20th week of pregnancy. It
is a prevalent source of maternal as well as perinatal expiry
that affects 5–7% of expecting mothers all over the World.4
Today the association of periodontitis with preeclampsia

mainly because of the imbalance of certain immuneinflammatory mediators, has become the point of concern
for researchers of present era.2 Previously placental ischemia
has been regarded as the basis of preeclampsia due to
increase in oxidative stress, pro-inflammatory cytokines
and anti-angiogenic factors. However now a days advanced
studies suggested that enhanced inflammation along with
angiogenic imbalance are the vital players that ultimately
lead to preeclampsia.4
Many researchers found that maternal infections caused
by periodontal pathogens, raise circulating mediators
IL-1β, IL-6, IL-8, IL-17, and TNF-α, all are also known
for preeclampsia.5 Similarly a decrease in specific proinflammatory interleukins such as IL-12 p-70 has also been
associated with pregnancy6 or preeclampsia.5 Moreover it has
been revealed that IL-12 in amniotic fluid of pregnant women
could not be linked with adverse pregnancy outcomes.7 An
insignificant association of high IL-12 p-70 levels in gingival
crevicular fluid (GCF) in patients of chronic periodontitis
has been documented.8
Chemically IL-12 p-70 is heterodimer of p35 (encoded
via Il12a) and p40 (encoded via Il12b) chains, as a proinflammatory cytokine it is secreted from many antigenpresenting cells (APCs) like monocytes, macrophages and
dendritic cells. IL-12 p-70 excites both innate and adaptive
immune regulatory cells and also involved in antimicrobial
activity.9 The aim of current study was two-fold: To compare
the maternal serum levels of IL-12 p-70 in preeclampted and
non-preeclampted pregnant women, and to study the serum
levels of IL-12 p-70 in preeclamptic pregnancies with and
without chronic periodontitis.

MATERIAL AND METHODS
A prospective longitudinal cohort study was carried out with
gestational female subjects of Narowal District of Punjab,
Pakistan. Convenience sampling method was used to and the
time line for the study was from June 2016 to February 2018.
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All the subjects in the study were in-between 18–34 years.
Out of 73 total pregnant women, 33 were with healthy
periodontium that were again stratified into 6 as preeclamptic
and 27 as non-preeclamptics. The remaining 40 subjects
were affected with chronic periodontitis that were again subclassified into 6 as preeclamptic and 34 as non-preeclamptic.
Written consent were taken from each participant after
informed procedural details and use of research. In first
phase sera were taken from all the participants in their second
trimester, while in second phase sera were again sampled
from the same participants in their postpartum period. A
dentist assured the periodontal status of each participant by
using CPITN (Community Periodontal Index for Treatment
Need) probing technique and marked the degree of clinical
attachment loss at the gingival sulcus in millimeters. To
verify preeclampsia the Blood pressure record was taken by
her doctor/gynecologist, after her due approval. Drawn sera
were refrigerated at -80oC in labelled eppendrofs.
ELISA kits for serum IL-12 p70 (pg/ml) were used
separately for antepartum and postpartum sera samples.
Through interpolation on the calibrated curve, the values
were obtained.
Microsoft Excel and Minitab version 18 were employed for
statistical analysis of the data. Unpaired Student’s t-test was
used to know the level of significance between the differences
of the two groups. Value of alpha was considered as 0.05.
Studied Groups
Periodontium
Healthy

Line chart was plotted to exhibit the relative difference in
IL-12 p70 (pg/ml) levels of each studied category.

RESULTS
Normotensive subjects with healthy periodontium showed
17.4% raised serum IL-12 p-70 levels in antepartum
phase in comparison to postpartum phase (p=0.13), while
preeclamptic subjects with healthy periodontium also
revealed 13.4% high serum IL-12 p-70 in antepartum period
than postpartum period (p=0.009) and the difference proved
statistically highly significant.
Normotensive subjects effected with chronic periodontitis
exhibited a 10% rise in their serum IL-12 p-70 levels in
postpartum phase than antepartum (p=0.37), similarly
preeclamptic subjects along with periodontitis also showed
17.4% more serum IL-12 p-70 levels in their postpartum
phase compared to antepartum phase (p=0.07), although the
difference was not statistically sound (Table 1).
Normotensive subjects effected with periodontitis showed
21.4% high serum IL-12 p-70 compared to preeclamptics
with periodontitis in antepartum phase of gestation (p=0.38)
and 14% raised level of IL-12 p-70 assessed in postpartum
phase (0.43).
Subjects with healthy periodontium exhibited 6.4% increased
serum IL-12 p-70 levels again in normotensives compared to
preeclamptics in antepartum period (p=0.75) and 2.8% high

Gestational phase
Antepartum
Postpartum
Mean±SEM
n
Mean±SEM
4.32±0.38
24
3.68±0.11
4.06±0.1
6
3.58±0.11
3.75±0.31
28
4.13±0.28
3.09±0.16
6
3.63±0.22

p-value

Preeclampsia
n
No
27
0.13
Effected
6
0.009*
Chronic Periodontitis
No
34
0.37
Effected
6
0.07
* Statistically significant as p<0.05.
Table-1: Gestational Comparison of IL-12 p70 (pg/ml) levels between subjects with and without Preeclampsia, in relation to Periodontitis
Studied Groups

No

Gestational Phase
Antepartum (2nd trimester)

History of preeclampsia

Yes

p-value

Periodontal Status
n
Mean±SEM
n
Mean±SEM
Ch. Periodontitis
34
3.75±0.31
6
3.09±0.16
0.38
Healthy
27
4.32±0.38
6
4.06±0.1
0.75
Postpartum (puerperium)
Ch. Periodontitis
28
4.13±0.28
6
3.63±0.22
0.43
Healthy
24
3.68±0.11
6
3.58±0.11
0.66
Table 2: Difference between IL-12 p70 (pg/ml) in subjects with and without Preeclampsia, in relation to Periodontitis and Gestation
Comparative Groups
Periodontium
Antepartum

Periodontal status
Healthy Periodontium
Chronic Periodontitis
n
Mean±SEM
n
Mean±SEM
27
4.32±0.38
34
3.75±0.31
6
4.06±0.1
6
3.09±0.16
24
3.68±0.11
28
4.13±0.28
6
3.58±0.11
6
3.63±0.22

p-value

Preeclampsia
No
0.24
Effected
0.0004*
Postpartum
No
0.16
Effected
0.84
* Statistically significant as p<0.05.
Table-3: Comparison of IL-12 p-70 (pg/ml) between subjects with and with periodontitis in two gestational phases, in connection to
Preeclampsia
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serum IL-12 p-70 levels in puerperium (p=0.66). However all
differences were not found statistically significant (p>0.05)
(Table 2).
Normotensives in their antepartum period showed 15.2%
insignificant raised serum IL-12 p70 levels in those who
were with healthy periodontium compared to those who were
periodontitis (p=0.24), while preeclamptics in antepartum
phase revealed up to 31.4% high serum IL-12 p70 levels
in those who were with healthy periodontium than those
who were effected with periodontitis (p=0.0004) also the
difference proved statistically highly significant.
Normotensives in postpartum period showed 12.2%
raised serum IL-12 p70 levels in those who were with
chronic periodontitis compared to those who were normal
periodontium (p=0.16), while preeclamptics in postpartum
phase revealed only 1.4% high serum IL-12 p70 levels in
those who were with periodontitis than those who were with
healthy periodontium (p=0.84). Nevertheless the differences
were not statistically significant as p<0.05 (Table 3).

DISCUSSION
The association of periodontitis and preeclampsia has
been brought into light a few years back, that’s why there
has been found a scarcity in literature in this regard.2 It
has been documented that chronic periodontitis aggravates
many mediators10 such as endotoxins, exotoxins, cytokines,
chemokines and interleukins11 that damage the placental
membrane by increasing oxidative stress.12 Many researchers
like Offenbacher et al., Lin et al. and Boggess et al. have
suggested the association of periodontitis with preeclampsia
by relocation of periodontal toxins along with infective
bacteria to chorio-amniotic membranes.5,13 It has also
been claimed that even preeclampsia aggravates the preformed chronic periodontitis14, thus this pertinent linkage of
periodontitis and preeclampsia has also been announced as a
two- way street.5
Talking about the pathogenesis of this relation, a group
of researchers explained that as in gestation the immuneinflammatory responses of the body have usually been
increased because of the hormonal shift that ultimately lead
to enhance inflammatory pathologies like periodontitis.15
Numerous common mediators have been reported by many
studies that have been related with both pathologies i.e.
chronic periodontitis and preeclampsia.9,16 IL-12 is one of
those mediators, regarding which an uncertainty has still
been prevailed17 as many researchers claimed its increasing
serum levels in pregnancy18,19, while others stated its decrease
concentration in antepartum phase20, even in those effected
with periodontitis.
IL-12 is mainly released by antigen-presenting cells (APCs)
like monocytes, macrophages and dendritic cells and its
bioactive form i.e. IL-12 p-70 involved in regulation of
immune processes and antimicrobial activity.21 IL-12
along with TNF-α, activates the components of cellular
immunity such as cytotoxic, natural killer cells, monocytes
and macrophages.22 The current study also attempted to
observe the association of IL-12 p-70 with both pathologies
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in our local population of Narowal District. In a study it
was confirmed that pregnant individuals have shown more
sensitivity against lipopolysaccharides and to some specific
monocyte derived cytokines such as IL-12 and TNF, so both
of these mediators decreased in pregnancy as compared to
non-pregnant state22, the results of this study are in agreement
with our observations.
Contrary to our findings Enninga E. A. et al. from USA
documented the increased level of IL-12 p-70 in preeclamptic
pregnant females23, while Heikkinen J. et al. from Finland
found no association of IL-12 p-70 with preeclampsia.24
Consistent with our results Szarka A. et al. from Hungary
reported a fall in serum concentration of IL-12 p-70 in
pregnancy compared to non-pregnant state and with statistical
significant difference.20 Elenkov et al. again from USA
postulated that during terminal pregnancy the raised levels
of cortisol, catecholamines and 1,25-dihydroxyvitamin D3
resulted in down-regulation of IL-12, while at postpartum
period, when these hormones again low down in their
concentration, higher levels of IL-12 again achieved.22
Limitations of the study
Present study was conducted with relatively small sample
size, also the daily nutritional intake of study population was
ignored.

CONCLUSION
Both normotensives and preeclamptics with normal
periodontium showed elevated IL-12 p70 levels during
pregnancy, but with periodontitis more levels have been
observed in postpartum phase. Also Normotensives with/
without periodontitis exhibited more IL-12 p70 during and
post-pregnancy phase.
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