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Abstract

Background: Viral load has its own significance in the
pathophysiology of various systemic ailments. Aim of the
present study was to quantify the viral load in normal
pregnant women and preeclamptic pregnant women with
and without periodontal disease and relating the same with
pregnancy outcomes.

Materials and methods: A Cross-Sectional study is
designed on pregnant women with and without
periodontal disease and preeclampsia, who are attending
Narayana hospital, Nellore for prenatal checkups. 445
women were recruited in the study after obtaining the
consents. Based on systemic and periodontal health,
subjects were grouped into Group-1 (systemically healthy
and periodontally healthy), Group-2 (systemically healthy
with periodontal disease), Group-3 (preeclamptic women
with periodontal disease) and Group-4 (preeclamptic
women without periodontal disease). Clinical parameters
like plaque index, bleeding on probing, Probing depth and

clinical attachment level were recorded. Quantification of

viruses like Ebstein Barr Virus, Herpes Simplex Virus
Cytomegalovirus was done in subgingival plaque and
placental tissue. Information related to type of newborn
delivered (preterm lowbirth weight, normal birth) was
obtained and recorded for further comparision.

Results: Women with preeclampsia and periodontal
disease had more adverse outcomes and expressed more
viral load compared to other groups, that is group 4. 2 and
1 respectively in both subgingival plaque and placental
tissue samples.

Conclusions: There was a significant association between
preeclampsia and periodontal diseases with pregnancy
Viral in the

development of preeclampsia, periodontal disease and

outcomes. load has a definite role
pregnancy outcomes as well.

Keywords: adverse pregnancy outcomes, Ebstein-Barr
virus, herpes infections, lowbirth weight infants, maternal
infections, periodontal disease, preeclampsia, preterm

low-birth weight.
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Introduction

Adverse pregnancy outcomes like preterm low-birth
weights (PTLBW), still births (SB) Preeclampsia (PE) has
gained importance globally. Preterm (PT) delivery is
delivery before the end of 37 weeks of gestation, low
birth weight (LBW) birth weight of new born being less
than 2500 grams.1 PE is a serious disorder characterized
by hypertension and proteinuria with >300 mg/day which
may lead to maternal and fetal morbidity and mortality.2
Preterm low birth weight (PLBW) are PT infants who
were born with LBW, these adverse pregnancy outcomes
pose increased risk of mortality among infants born with
these conditionsl, PE being common risk factor for infant
and mother morbidity and mortality.1Despite World
Health Organization (WHO) aiming at reduction of the
number of PT LBW deliveries a known predictor of
childhood morbidity and mortality, adverse pregnancy
outcomes have become growing risks of pandemics
throughout the globe with more incidence facing
developing countries.2 While this complication of
pregnancy has major medical, social, and economic
consequences, the cause of spontaneous preterm birth is
unknown. It is said that maternal infections play a major
role in the development of these adverse pregnancy
outcomes.2 Concept of oral infections has gained
acceptance in the development of these adverse pregnancy
shown association
PTLBWS3,4 and

PES5.Periodontitis is a microbial inflammatory disease

have

with

outcomes. Many studies

periodontal infection
affecting the tooth supporting tissues. Microbes like
bacteria, virus and fungi play a major role in the
pathophysiology of periodontal diseases, in which
periodontal tissues serves as a chronic reservoir of
endotoxins and inflammatory cytokines6,7 that initiate

and exaggerate atherogenesis and thrombogenesis.8
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Periodontal disease has been considered recently to trigger
unwanted effects during pregnancy and may induce
inflammatory changes locally and systemically and alter
host immune response.9Evidence suggests that these
to PE

development. Though etiology of PE is not well known,

immunological alterations may contribute
but is believed that it involves poor placental invasion,
inappropriate development of placenta and elevated
oxidative stress resulting in abnormal trophoblastic
invasion.8 Evidence suggests that periodontal diseases
and PE were associated with elevated levels of
inflammatory cytokines like TNF-o, interleukin-1, 6
which resulted in vascular damage in turn leading to
endothelial alterations8.Viruses like Herpes, Ebstein-Bar,
Human cytomegalo viruses can cause severe acute oral,
orofacial disease and systemic infections and have a
definitive role on pregnant women and developing
fetus10,11.

role of viral infection and its relevance to preeclampsia

Therefore, it is necessary to understand the

and periodontal infections on developing fetus. The
present cross-sectional study was aimed to quantify the
viral load in normal pregnant women and preeclamptic
pregnant women with and without periodontal disease and
relating the same with pregnancy outcomes.

Materials and methods

After ethical approval from Narayana Dental College &
Hospital, a cross-sectional study was performed between
June 2015 to July 2018 in
Periodontology, Narayana Dental College & Hospital on

the department of

pregnant women attending Department Of Obstetrics and
Gynaecology, Narayana Medical College & Hospital,
Nellore, Andhra Pradesh for prenatal checkups.

Inclusion and Exclusion criteria: Pregnant women

above 18 and below 30 yrs without systemic diseases or
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syndromes other than periodontal disease and who were
not using systemic antibiotics were included in the study.
Periodontal screening: Intraoral examination was done
with the help of artificial light source, mouth mirror,
William's periodontal probe, and cotton pliers. Clinical
parameters like Plague Index, Papillary Bleeding Index
and Probing Pocket Depth have been examined to
evaluate the clinical signs of periodontal disease.
Subgingival plaque was collected with sterile Gracey
curette. Samples were screened for the identification of
Ebstein Barr Virus, Herpes Simplex Virus and
Cytomegalovirus in subgingival plaque and placental
tissue (after parturition).

Plague Index: 16, 12, 24, 36, 32, 4 disto-facial, mesio
facial, facial surfaces were examined for plaque.
Papillary Bleeding Index: The gingival bleeding was
determined dichotomously by gentle probing of the
gingival crevice with the William's periodontal probe.
Papillary bleeding index by Saxer and Muehleman .
Probing Pocket Depth: The distance between the base of
the pocket and the gingival margin was measured at six
deepest sites in a subject.

Medical data: Demographic data, medical history, and
detailed information on events during pregnancy and
delivery were obtained from patients' medical records.
Women were diagnosed with preeclampsia if they had the
following:

Blood pressure >140/90 mm Hg and urine protein
concentration >0.30g/dl. (obtained from medical records)
Methodology: 900 pregnant women were screened for the
study 210 subjects were excluded due to factors like age
and systemic conditions, 245 women had refused to
participate in the research study. After obtaining consents
remaining 445 subjects who met the eligibility criteria

were recruited for the study and were categorized into 4

© 2019 IIMSIR, All Rights Reserved

groups based on the presence and absence of preeclampsia

and periodontal disease. Based on systemic and
periodontal health, the subjects were grouped in to 4
after informed consents.

groups obtaining

Group 1: (Controls) systemically and periodontally
healthy women. N=145

Group 2: Systemically healthy women with periodontal
disease. N=100

Group 3: Preeclamptic women with periodontal disease.
N=100

Group-4: Preeclamptic women without
disease. N=100

Virus Detection:

periodontal

The EBV, HSV, CMV viruses DNA
have been isolated from both subgingival plague samples
and placental tissue and its concentration and purity of the
DNA sample is determined using a NANODROP
(Thermo Scientifics, US) spectrophotometer at 260/280
nm. The remaining samples are stored for PCR
experiment.

Turn on the Nanodrop, click on UV measure option in
Nanodrop software. Take 1 ul TE buffer to measure blank.
Measure all the DNA samples (1 ul) separately. The
quality and yield obtained was measured by using a
Quantitation of DNA
carried out 1pl of all plague DNA samples using
NanoDrop™ 2000/2000c Spectrophotometers (Thermo
Fisher Scientific, US) at absorbance at 260 nm and 280

NanoDrop Spectrophotometer.

nm. The quality and yield obtained was measured by ratio
of 260 nm and 280 nm

Spectrophotometer.

using a NanoDrop
PCR Procedure: All mix was prepared in hard-shell PCR
plate-96 well WHT-CLR(cat.no. HSP 9601)(Bio-Rad
Laboratories Inc, US) with seal plates of optically
transparent film(Bio-Rad Laboratories Inc, US). Care was

taken to seal the plate edges and corners to prevent
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artifacts caused by evaporation. PCR amplification was
performed in a real time thermocycler (BIORAD-CFX100
(BIORAD, USA)). EBV, HCMV, and HSV in the plague
and placental samples were detected using nested PCR.
The primers and BLAST search and then synthesized by
IRA biotechnology, Hyderabad, India. Primer sequences
were shown in Table 1. Luna Universal gPCR Master
Mix and other reaction components were kept at room
temperature to set room temperature, and then placed on
ice. After thawing completely, all reagents were mixed by
inversion, pipetting or gentle vortexing. For each batch of
samples, negative control was set for PCR amplification
using sterile deionized water. Duplicates were was
performed for all samples.

The reaction conditions of the HCMV were as follows:
initial denaturation at 94° C for 5 min, followed by 25
cycles of denaturation at 94° C for 30 sec, annealing at 59°
C for 30 sec, and extension at 72° C for 30 sec, with a last
extension at 72° C for 3min. The reaction conditions of the
EBV were as follows: initial denaturation at 94° C for 3
min, followed by 35 cycles of denaturation at 94° C for 30
sec, annealing at 63° C for 15 sec, and extension at 72° C
for 30 sec, with a last extension at 72° C for 1 min.

The reaction conditions of the HSV were as follows: initial
denaturation at 94° C for 1 min, followed by 30 cycles of
denaturation at 94° C for 1 min, annealing at 55° C for 1
min, and extension at 72° C for 30 sec, with a last
extension at 72° C for 1 min. The relative quantification of
viral load was achieved by comparison with a standard
amplification curve obtained from the (standard) genomic
DNA. The viral DNA concentrations used: 1 x 10° 1 x
10, 1 x 10°, 1x 10° and 1 x 10" respectively. Finally, the
expected amplicon was analyzed along with standard 1 kb
DNA ladder on 1.5% agarose gel under ultraviolet (UV)

transillumination. The quality and yield obtained was

© 2019 IIMSIR, All Rights Reserved

measured by using a NanoDrop Spectrophotometer.The
NonoDrop data given mean DNA vyield obtained was 120
ng/ul (range 51-225 ng/ul) and purity (A260/A280 ratios)
ranged between 1.55 to 1.90.

Results

Statistical Analysis: The descriptive statistics (mean,
standard deviation or percentage) of all variables were
recorded. Chi-square tests or two sample t tests were
performed to compare differences in periodontal clinical
parameters and prevalence of periodontopathic
microorganisms between the case group and the control
group. The difference of the average viral counts among
the study groups analysed by ANOVA test. P < 0.05 was
considered statistically significant and all P-values were
two-sided. Statistical analysis was performed using SPSS
version 23.0 (IBM, Armonk, NY, USA).

Comparison of means of maternal age, gestational age
was done between the groups using one-way ANOVA and
no significance was found.

Table 1 shows comparison of viral load in subgingival
plague samples among four groups. In the study elevated
levels of virus are detected n group3 compared to group 4,
2 and 1 respectively. Which implies virus is detected more
in women with preeclamptic women with periodontal
disease and preeclampsia. (with more relevance to EBV
and then HSV)

Table 2 shows comparison of viral load in placental
samples of women among four groups. In the study,
group3 women had more viral levels compared to group 4,
2 and 1 respectively ( with more relevance to EBV being
40% and HSV 32%, )

Table 3 shows comparison of pregnancy outcomes
between the groups. High levels of adverse pregnancy
outcomes were seen in group3 and 4 compared 2 and 1

respectively.

236

Page



Swetha Tanneeru, et al. International Journal of Medical Sciences and Innovative Research (IJIMSIR)

Discussion

The possible relationship between periodontal infection
and preterm birth was first reported in 1996, % since then,
the idea that periodontal disease may have adverse effects
on pregnancy induced several researchers to investigate
the association between periodontal diseases and preterm
birth, low birth weight, and preeclampsia. And strong
epidemiologic evidence have been shown that pregnant
women are at higher risk of severe illness and mortality
from viral infections.**** ** Furthermore, viral infection
may predispose the pregnancy to preterm labor and
preterm delivery by infection with other superimposed
microorganisms™****°. Infact viral infection contributes in
the development of many periodontal diseases like
chronic periodontitis, localized and generalized aggressive
periodontitis,
NUG."

Viruses play a key role in periodontal pathogenesis by

HIV-associated periodontitis and acute

various mechanisms.
They

polymorphonuclear,

trigger  inflammatory  cells  such  as

leukocytes, lymphocytes,

macrophages, and other cells such as fibroblasts,
endothelial cells, even bone cells and results in the release
of inflammatory cytokines. Which in turn stimulates cells
to produce chemicals like MMP’s MMP’s are involved in
cellular components degradation  (collagen, elastin,
proteoglycans, and laminins) and are considered to be of
great clinical importance in periodontal pathogenesis.
Viruses are able to activate latent forms of effector

proteins such as antimicrobial peptides, chemokines and
cytokines. ' 1819

Virus also interferes with the immune system of the host.

Studies have shown EBV infecting periodontal
B-lymphocytes, and CMV infecting periodontal
monocytes / macrophages and T-lymphocytes in

© 2019 IIMSIR, All Rights Reserved

periodontitis lesions®®. HCMV can interfering with

cytotoxic  T-lymphocyte  recognition through the

down-regulating cell surface expression of major
histocompatibility complex class | and class | molecules
and inhibits immunity by suppressing antigen-specific
cytotoxic responses. Thus, may lead to global impairment
of cell-mediated responses, inturn inducing more tissue
breakdown and impaired healing.

Evidence suggest that virus enhance the bacterial adhesion
to host as seen in herpes infection, virus infected cells act
results in

as nidus for bacterial adherence, which

aggravated periodontal infection and might lead to
systemic dissemination of inflammatory products.?

The present cross-sectional study focused on

1. The associating periodontal diseases, preeclampsia and
viral load in preeclamptic pregnant women with and
without periodontal disease.

2: Relation of PE, PD and viral load in sub gingival
plaque and placental samples with pregnancy outcomes.
Women aged 18 — 35 years were recruited as maternal
ages of <18 and >35 years are at more risk for PTLBW>*
®and PE.°

PTLBW were seen more in group 3 than 4, 2 and 1
respectively implying that the both PE & PD are
individual risk factors for adverse pregnancy. Our results
were consistent with other studies who have positively
related PD and PTLBW3*® and PD with PE®. Pitiphat et

23

al. concluded that maternal Periodontal Status is

associated with adverse pregnancy outcomes. Whereas,
other study showed that PTB was 4.2 times higher for
women with periodontitis as compared to those without

periodontitis.”* Though many studies have evidenced the

25, 26, 27, 28

role of PD in adverse pregnancy outcomes there

are studies which contradict this statement. 2% %
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In the present study subjects subgingival plague and
placental samples were examined for identification of
virus like EBV, HCMV & HSV through PCR &
Nanodrop techniques. Viruses are one of the smallest
forms of microorganism consisting of the “naked,” or
“enveloped” nucleocapsid, within a lipoprotein sheath
derived from the host cell membrane measuring 10-100
nm, which gets multiplied only inside living cells. In Our
study viruses were significantly identified more in number
in subgingival and placental samples of women with both
PE and periodontal disease (PD) than women with PE
alone and PD alone. These results showed that virus have
a definitive role either in the development of PD or PE, or
may aggravate the present systemic condition and lead to
adverse pregnancy outcomes. Many studies have
speculated virus have positive role in the development of
PD.* > 1 Chronic periodontal infections can produce
local and systemic host responses leading to transient
(LPS)

endotoxins and other bacterial substances can gain access

bacteremia or viremia. Lipopolysaccharide

to gingival tissue, initiate and perpetuate local
inflammatory reactions, and consequently produce high
levels of proinflammatory cytokines. Such activations of
maternal inflammatory cell responses and cytokine
cascades play important roles in the pathophysiological
processes of preterm

labour, low birthweight, and

preeclampsia.®® 2" %

In addition, LPS, bacteria from subgingival plaque, and
proinflammatory cytokines from inflamed periodontal
tissue can enter the bloodstream, reach the maternal- fetal
interface, trigger or worsen maternal inflammatory
response, and increase plasma levels of prostaglandin and
cytokines (e.g. tumour necrosis factor).2® 3 Thus, it
appears that periodontal disease may play a nonspecific

role in various adverse pregnancy outcomes.

© 2019 IIMSIR, All Rights Reserved

Studies suggested an association between periodontal
disease and pre-eclampsia.” However, no such association
was identified when periodontal disease was determined
prior to the 26 weeks of gestation.*

Conclusion

The results of this case—control study provided convincing
evidences that virus have a definite role in the outcomes
of pregnancies. Subgingival plaque as well as placental
samples have evidenced increased viral load in subjects
with preeclampsia and with periodontal diseases. This
clearly states that EBV, HCMV and HSV which are
associated with periodontal disease development might
have a definite role in the development of preeclampsia
and adverse pregnancy outcomes (PTB and LBW).
Future studies that investigate specific characteristics of
Virus as periodontal pathogens and host’s immune and
inflammatory response, and their relation in the
development of preeclampsia with large sample size may
help to move this literature forward.While the exact
mechanisms by which PE occurs still remain unknown,
knowing how different components of the immune system
individually affect the progression and development of PE
will be useful to improve the outcomes of mothers and
babies affected by the disease. Further, prevention and
management of periodontal diseases should be among the
priorities in public health planning and programs. We
believe that for the pregnant women in particular,
educational and screening programs and awareness of PE
should be implemented by health care providers for a
better knowledge about periodontal health maintenance
during pregnancies.

Acknowledgements: | would like to thank Dr Vijay
kumar Chava for his help in the research methodology.
And Post graduates Dr. Vanditha, Dr Nikita and Dr

Bhanu for their help in microbiological lab work.

238

Page



Swetha Tanneeru, et al. International Journal of Medical Sciences and Innovative Research (IJIMSIR)

References

1.

The incidence of low birth weight: an update. World
Health Organ WKkly Epidemiol Rec [Weekly Report]
1984; 59: 205-11.

Preeclampsia: A review of the pathogenesis and
based on its
AAF. 594 EI-
of Obstetrics &

possible management strategies
pathophysiological derangements
Sayed / Taiwanese Journal
Gynecology 56 (2017) 593e598.
Offenbacher S, Katz V, Fertik G, et al. Periodontal
infection as a possible risk factor for preterm low birth
weight. J Periodontol 1996; 67(10 Suppl): 1103-13.
Dasanayake AP. Poor periodontal health of the
pregnant woman as a risk factor for low birth weight.
Ann Periodontol 1998; 3(1): 206-12.

Bahia Namavar Jahromil; Rosyna Adibi 2; Sadaf
Adibi 3; Leila Salarian 4. Periodontal Disease as a
Risk Factor for Preeclampsia. Women’s Health
Bulletin. 2014 Apr; 1(1): e18908..

BVR Reddy, S Tanneeru, VK Chava. The effect of
phase-1 periodontal therapy on pregnancy outcome in
chronic periodontitis patients Journal of Obstetrics
and Gynaecology 34 (1), 29-32

Xiong X, Buekens P, Fraser WD, Beck J, Offenbacher
S. Periodontal disease and adverse pregnancy

outcomes: a systematic review. BJOG
2006;113(2):135-143.
Khushboo Desai, Parth Desai,

Duseja. Significance of maternal periodontal health

[...], and Sareen

in preeclampsia.J Int Soc Prev Community Dent. 2015
Mar-Apr; 5(2): 103-107.

Genco RJ. Host responses in periodontal diseases:
Periodontol.  1992;63(4

current  concepts. J

Suppl):338-55.

© 2019 IIMSIR, All Rights Reserved

10.

11.

12.

13.

14.

15.

16.

17.

18.

Gervasi  MT,
Chaiworapongsa T, Erez O, Dong Z, Hassan SS, Yeo
L, Yoon BH, Mor G, Barzon L, Franchin E, Militello

V, Palu G. Viral invasion of the amniotic cavity

Romero R, Bracalente G,

(VIAC) in the midtrimester of pregnancy. J Matern
Fetal Neona. 2012.

Michelle Silasi, Ingrid Cardenas, Karen Racicot, Ja-
Young Kwon, Paula Aldo, and Gil Mor. Viral
infections during pregnancy. Am J Reprod Immunol.
2015 March ; 73(3): 199-213. doi:10.1111/aji.12355.
Kourtis AP, Read JS, Jamieson DJ. Pregnancy and
infection. N Engl J Med. 2014, 370:2211-2218.

Kwon JY, Romero R, Mor G. New insights into the
relationship between viral infection and pregnancy
complications. Am J Reprod Immunol. 2014; 71:387-
390.
Romero R, Miranda J,
Korzeniewski SJ, Chaemsaithong P, Gotsch F, Dong
Z, Ahmed Al, Yoon BH, Hassan SS, Kim CJ, Yeo L.

Prevalence and Clinical Significance of Sterile Intra-

Chaiworapongsa T,

amniotic Inflammation in Patients with Preterm Labor
and Intact Membranes. Am J Reprod Immunol. 2014.
Kwon JY, Romero R, Mor G. New Insights into the
Relationship between Viral Infection and Pregnancy
Complications. Am J Reprod Immunol. 2014.

Romero R, Espinoza J, Goncalves LF, Kusanovic JP,
Friel L, Hassan S. The role of inflammation and
infection in preterm birth. Semin Reprod Med. 2007;
25:21-39.

Slots J, Contreras A. Herpesviruses: A unifying
causative factor in periodontitis? Oral Microbiol
Immunol 2000;15:277-80.

Graves D. Cytokines that promote periodontal tissue
destruction. J Periodontol 2008;79:1585-91.

239

Page



Swetha Tanneeru, et al. International Journal of Medical Sciences and Innovative Research (IJIMSIR)

19.

20.

21.

22,

23.

24,

25.

26.

217.

Contreras A, Zadeh HH, Nowzari H, Slots J.
Herpesvirus infection of inflammatory cells in human
periodontitis. Oral Microbiol Immunol
1999;14:206-12.
C. C. Azodo, P. Erhaborl. The roles of viruses in
periodontal Diseases. J Dent Res Rev 2015;2:37-41.
O’Brien, T. E., Ray, J. G. & Chan, W. S. (2003)
Maternal body mass index and the risk of pree
clampsia: a systematic overview. Epidemiology 14,
368-374.
Mobeen N, Jehan I, Banday N, et al. Periodontal
disease and adverse birth outcomes: a study from
Pakistan. Am J Obstet Gynecol 2008; 198(5): 514. el-
8.
Pitiphat W, Joshipura KJ, Gillman MW, Williams PL,
CW, Rich-Edwards JW. Maternal
and adverse pregnancy outcomes.
Community Dent Oral Epidemiol 2008; 36(1): 3-11.

Saddki N, Bachok N, Hussain NH, Zainudin SL,

Douglass

periodontitis

Sosroseno W. The association between maternal
periodontitis and low birth weight infants among
Malay women. Community Dent Oral Epidemiol
2008; 36(4): 296-304. [46].

Offenbacher S, Lieff S, Boggess KA, Murtha AP,
Madianos PN, Champagne CM,

periodontitis and prematurity. Part 1.

et al.Maternal
Obstetric
outcome of prematurity and growth restriction. Ann
Periodontol 2001;6:164-74

Dasanayake AP. Poor periodontal health of the
pregnant woman as a risk factor for low birth weight.
Ann Periodontol 1998;3:206-12.

Louro PM, Fiori HH, Filho PL, Steibel J, Fiori RM.
Periodontal disease in pregnancy and low birth
weight. J Pediatr (Rio J) 2001;77:23-8.

© 2019 IIMSIR, All Rights Reserved

28.

29.

30.

31.

32.

33.

34.

35.

Jarjoura K, Devine PC, Perez-Delboy A, Herrera-
Abreu M, D’Alton M, Papapanou PN. Markers of
periodontal infection and preterm birth. Am J Obstet
Gynecol 2005;192:513-19.

Lopez NJ, Smith PC, Gutierrez J. Higher risk of
preterm birth and low birth weight in women with
periodontal disease. J Dent Res 2002;81: 58-63.
Davenport ES, Williams CE, Sterne JA, Murad S,
Sivapathasundram V,Curtis MA. Maternal periodontal
disease and preterm low birthweight:case-control
study. J Dent Res 2002;81:313-18.

Moore S, Ide M, Coward PY, RandhawaM,
Borkowska E, Baylis R, et al. A prospective study to
investigate the relationship between periodontal
disease and adverse pregnancy outcome. Br Dent J
2004;197: 251-8.
MT,
Chaiworapongsa T, Erez O, Dong Z, Hassan SS, Yeo
L, Yoon BH, Mor G, Barzon L, Franchin E, Militello
V, Palu G. Viral invasion of the amniotic cavity

Gervasi Romero R, Bracalente G,

(VIAC) in the midtrimester of pregnancy. J Matern
Fetal Neona. 2012.

Kristina M. Adams Waldorf and Ryan M. McAdams.
Influence of Infection During Pregnancy on Fetal
Development. Reproduction 2013: 146(5) R151-
R162.

Kourtis AP, Read JS, Jamieson DJ. Preghancy and
infection. N Engl J Med. 2014; 370:2211-2218.

Kwon JY, Romero R, Mor G. New insights into the
relationship between viral infection and pregnancy
complications.  Am J Reprod 2014;
71:387-390. [PubMed: 24702790].

Vitool Lohsoonthornl,2, Kajorn Kungsadalpipob3,

Immunol.

Prohpring  Chanchareonsook4et al.,  Maternal

Periodontal Disease and Risk of Preeclampsia: A

240

Page



Swetha Tanneeru, et al. International Journal of Medical Sciences and Innovative Research (IJIMSIR)

Case—Control StudyAm J Hypertens 2009; 22:457-
463.

Table I: Comparison of virus load in subgingival plaque between groups

Virus Group 1 Group 2 Group 3 Group 4

Epstein-Barr 10(6.9%) 32(32%) 79(79%) 20(20%)

Virus

Human

Cytomegalovirus | 4(2.75%) 6(6%0) 8(8%) 2(3%)

Herpes  Simplex

Virus 2(1.38%) 4(4%) 6(6%) 2(2%)
Table I1: Comparison of virus load in placental tissue samples in between groups.

Virus Group 1 Group 2 Group 3 Group 4

Epstein-Barr 2(5%) 10(40%) 10(40%) 5(20%)

Virus

Human

Cytomegalovirus | 1(2.5%) 3(12%) 2(8%) 2(3%)

Herpes  Simplex

Virus 2(5%) 4(16%) 8(32%) 2(8%)
Table I11: Comparison of pregnancy outcomes in between groups

Pregnancy Group 1 Group 2 Group 3 Group 4

outcomes

NB 87% 76% 40% 48%

PTB 7% 14% 32% 29%

LBW 6% 9% 20% 21%

IUGR 0% 1% 8% 2%
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