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ABSTRACT

This article review explores the hidden link between periodontal health and reproduction, analyzing recent studies that highlight the impact of gum
disease on fertility, pregnancy outcomes, and overall reproductive health. Research suggests that chronic periodontal infections contribute to systemic
inflammation, hormonal imbalances, and increased risks of complications such as preterm birth and reduced sperm quality. The review critically
examines this relationship's biological mechanisms, including inflammatory mediators and microbiome alterations. By assessing current findings and
their implications, this article underscores the importance of oral health in reproductive medicine and calls for further interdisciplinary research. Recent
studies have revealed a significant but often overlooked connection between periodontal health and reproductive outcomes. This article review examines
current research on how periodontal diseases, particularly periodontitis, can influence fertility, pregnancy, and overall reproductive health in both men
and women. Chronic inflammation caused by periodontal infections triggers systemic effects, including increased levels of pro-inflammatory cytokines,
oxidative stress, and hormonal imbalances, which may contribute to complications such as infertility, miscarriage, preterm birth, and low birth weight.
Additionally, evidence suggests that poor periodontal health is associated with lower sperm quality, erectile dysfunction, and hormonal disruptions in men.

This review critically analyzes the biological mechanisms linking oral and reproductive health, with a focus on inflammatory pathways, microbial
translocation, and immune system responses. It also evaluates clinical studies that investigate the impact of periodontal treatment on improving
reproductive outcomes. By synthesizing these findings, the review highlights the need for greater awareness among healthcare professionals and calls for
an integrated approach that includes oral health as a key component in reproductive healthcare. Further interdisciplinary research is necessary to establish

more definitive causal relationships and develop effective preventive and therapeutic strategies.
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Introduction

This study examines the relationship between periodontitis (gum
disease) and preeclampsia, a serious pregnancy complication
characterized by high blood pressure and organ damage. By
analyzing 30 studies (6 cohort and 24 case-control studies), the
researchers found a strong association between periodontal disease
and preeclampsia, with an overall odds ratio (OR) of 3.18. The
link was even more significant in lower-middle-income countries
(OR 6.70), suggesting that socio-economic factors and access
to dental care may play a role. The study highlights systemic
inflammation and bacterial infections from the gums as possible
biological mechanisms contributing to preeclampsia. The findings
emphasize the importance of oral health care during pregnancy
and suggest that preventing and treating periodontal disease may
help reduce the risk of preeclampsia [1].

Numerous systemic diseases and disorders, including cancer,
autoimmune, respiratory, endocrine, renal, cardiovascular, and
neurological diseases, have been connected to periodontal disease. It
is debatable to what extent this link is causative. Future research must

unravel the intricate networks that drive the biological processes
that transform physiological entities into pathological ones to better
understand the relationships that connect different states [2].

This article examines the link between periodontitis and
hypertension, suggesting that individuals with periodontitis
may have higher blood pressure compared to those without the
condition. The findings underscore the importance of periodontal
health in managing hypertension [3].

Periodontal diseases, primarily gingivitis and periodontitis,
are chronic inflammatory conditions affecting the supporting
structures of the teeth. While traditionally linked to oral health
and systemic diseases such as cardiovascular disease and diabetes,
recent findings suggest a potential influence on reproductive
health. Periodontitis has been associated with systemic conditions,
including diabetes, hypertension, and adverse pregnancy outcomes,
due to its inflammatory nature and ability to contribute to systemic
immune dysregulation [4].
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Studies indicate that the inflammatory mediators produced during
periodontal infections can enter the bloodstream, affecting distant
organs, including the reproductive system [5]. Additionally,
maternal periodontitis has been linked to an increased risk of
preeclampsia and preterm birth, further reinforcing the significance
of oral health in pregnancy outcomes [6].

The Impact of Reproductive Organs on the Periodontium
Estrogen and Progesteron

By binding to estrogen receptors in periodontal tissues and
thereby modulating gene expression linked to inflammation and
bone metabolism, estrogen plays a crucial role in maintaining
the integrity of periodontal tissue, regulating the inflammatory
response, influencing the proliferation and differentiation of
periodontal cells, and preserving alveolar bone density. Frontiers:
During menopause, decreased estrogen levels can result in
decreased bone density, including the alveolar bone, making
postmenopausal women more vulnerable to the progression of
periodontal disease and tooth loss [7].

Progesterone impacts the periodontium by increasing vascular
permeability, which can lead to gingival edema and heightened
inflammatory responses. Elevated progesterone levels during the
luteal phase of the menstrual cycle may cause significant oral
inflammatory changes, such as bleeding and swollen gums.

During pregnancy, increased progesterone levels can suppress
local immune defenses by reducing the effectiveness of
neutrophils and macrophages against bacterial plaque. This
immunosuppressive effect encourages bacterial accumulation and
gingival inflammation, increasing the risk of periodontal disease
progression during pregnancy [8]. Additionally, progesterone can
impede the synthesis of collagen in the periodontal ligaments,
reducing their capacity for repair and decreasing the number of
their fibers. This effect may contribute to increased tooth mobility
during periods of elevated progesterone levels [9].

Changes in hormonal levels throughout different phases of a
woman's life require customized strategies for periodontal care. For
example, during pregnancy, elevated estrogen and progesterone
can cause increased gum sensitivity and inflammation, resulting in
a higher risk of gingivitis among pregnant women. Consequently, it
is vital to have regular dental examinations and maintain rigorous
oral hygiene practices during these times to reduce the likelihood
of developing periodontal disease.

In summary, estrogen and progesterone play a crucial role in
shaping periodontal health by affecting inflammation, blood vessel
formation, immune responses, and tissue stability. Acknowledging
and comprehending these hormonal effects can facilitate the creation
of individualized dental care strategies, ultimately enhancing oral
health outcomes for women throughout their reproductive years.

Puberty

During puberty, there are considerable hormonal shifts, particularly
with rising levels of estrogen and progesterone. These changes
can have a substantial impact on periodontal health, potentially
resulting in issues like puberty-related gingivitis.

Effects of Hormones on Periodontal Tissues

The increase in estrogen and progesterone during puberty boosts
blood circulation to the gum tissues, making them more susceptible
to local irritants such as dental plaque. This increased sensitivity
may lead to an intensified inflammatory reaction, even when
plaque buildup is minimal. This increased sensitivity may lead

to an amplified inflammatory response, even when there is only
a small amount of plaque buildup [10].

Menstrual Cycle and Pregnancy

Hormonal changes that occur during the menstrual cycle and
pregnancy can greatly influence periodontal health. Recognizing
these variations is essential for preserving optimal oral health
during these times.

Menstrual Cycle and Periodontal Health

During the menstrual cycle, the levels of estrogen and progesterone

vary, which may impact the periodontium:

*  Gingival Inflammation: Many women report heightened
gingival inflammation and discomfort linked to their menstrual
cycle, particularly around the time of menstruation [11].

»  Exaggerated Reaction to Plaque: Women who already have
gingival inflammation may experience worsened symptoms due
to hormonal fluctuations throughout their menstrual cycle [12].

Significant hormonal changes brought on by pregnancy may have

an impact on periodontal health:

*  Pregnancy Gingivitis: Known as pregnancy gingivitis,
elevated levels of progesterone and estrogen during pregnancy
can change the body's reaction to plaque and increase blood
flow to the gums, causing greater gingival inflammation.

*  Adverse Pregnancy Outcomes with Periodontal Disease: 20%
of people worldwide suffer from severe periodontal disease,
which eventually results in tooth loss and lowers patients'
oral and overall quality of life [13].

*  Highrisk of dental caries: Pregnant women have an increased
risk of dental caries due to high acidity in the oral cavity,
sugary cravings, and reduced attention to oral health [14].

Menopause

Significant hormonal changes, including a decrease in estrogen
levels, are brought on by menopause, which ends a woman's
menstruation. These changes can have a significant impact on oral
health, especially on the periodontium, which is the specialized
tissue that supports the teeth. Impact on Periodontal Health the
following oral health issues have been linked to the decrease
in estrogen during menopause: Gum inflammation: According
to some research, menopausal hormonal changes may raise the
risk of periodontal disease, which can cause symptoms like gum
inflammation, bleeding, and discomfort [15].

Results are not consistent, although some studies suggest a
possible association between menopause and an increased risk
of periodontal disease. For example, some studies indicate that
menopause has no discernible effect on the severity of periodontal
disease or tooth loss, underscoring the need for more research [16].

Periodontal Disease and its Effect on Reproductive Health
Effect on Female Fertility

There is evidence of a significant correlation between periodontal
disease and infertility in women; a systematic review of several
studies revealed that infertile individuals had a higher prevalence
of periodontal disease than fertile controls. Increased systemic
inflammation, oxidative stress, and insulin resistance are some of
the hypothesized mechanisms, all of which can negatively impact
reproductive health [17].

The underlying mechanisms connecting periodontal disease to
female fertility issues are not fully elucidated, but may involve:
* Systemic Inflammation: Periodontal disease induces a

chronic inflammatory state, which could negatively impact
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reproductive processes such as ovulation and implantation.
*  Oxidative Stress: The condition is associated with increased
oxidative stress, potentially harming reproductive tissues
and functions.
e Insulin Resistance: There is a noted correlation between
periodontal disease and insulin resistance, which can disrupt
hormonal balance and ovulatory function [17, 18].

Effect on Pregnancy

Preterm Birth and Low Birth Weight: Studies suggest that
periodontal disease may increase the risk of preterm labor and
low birth weight. Researchers hypothesize that bacteria associated
with gum disease can spread into the fetoplacental unit, potentially
triggering these adverse outcomes.

Preeclampsia: Periodontitis has been significantly associated with
an increased risk for preeclampsia, especially in lower-middle-
income countries [1].

Gestational Diabetes: There is a correlation between a higher
risk of developing gestational diabetes later in pregnancy and poor
periodontal health during the first trimester [19].

Association between Male Infertility and Periodontal Disease
Recent studies indicate a significant connection between men's
abnormal semen and periodontal disease:

Semen Quality: Men with moderate to severe periodontitis had
a considerably higher prevalence of semen abnormalities than
men with a healthier periodontal state, according to a study with
192 participants. In particular, semen abnormalities were present
in 33.3% of men with periodontitis compared to 17.8% in the
control group.

Sperm motility, a crucial component of male fertility, was shown
to be decreased in men with moderate to severe periodontitis,
according to the same study.

Possible Mechanisms

Although it is unclear exactly how periodontal disease may affect
male fertility, several theories have been put forth:

Systemic Inflammation: High levels of inflammatory markers like
interleukin-6 and C-reactive protein can result from persistent
periodontal infections. These systemic inflammatory reactions
may negatively impact the function and generation of sperm.

Bacterial Dissemination: Bacteriospermia, or the presence of
bacteria in semen, has been linked to decreased sperm quality
and fertility problems. It may result from periodontal pathogens
entering the bloodstream [20].

Mechanism Linking Periodontal Disease and Reproductive
System

Periodontal disease (Infection, Bacterial
Growth, Inflammation)

|

Release of Bacterial Toxins and
Pro-Inflammatory Cytokines

Increased levels of TNF-a,
IL-6, Prostaglandins.

enter the blogdstream,
Systemic Inflammation and Oxidative Stress

Effects on the Reproductive System:

Female reproductive system Male reproducti stem

I

Infertility & Reproductive Health Issues

Role of Systemic Disease in Periodontitis

Systemic elements mostly affect periodontitis by their influence
on the normal immunological and inflammatory responses [21].
Reduced number or function of polymorphonucleate leucocytes
(PMNs), which causes an elevated rate and severity of periodontal
deterioration, are good examples of systemic variables [21].
Compared to diabetics with mild periodontal disease, type 2
diabetics with severe periodontal disease showed noticeably worse
glucose control. The risk of both microvascular and macrovascular
complications of diabetes may rise because of a severe periodontal
infection [22]. Regardless of parity, race, or maternal age, research
has demonstrated a strong correlation between periodontitis and
preterm birth and/or low birth weight. Additionally, it has been
said that periodontitis seems to be a risk factor for a bad pregnancy
outcome on its own [23]. There is a bidirectional relationship
between periodontal disease and CKD. In an epidemiological
study involving 11,955 persons in the United States, Fisher and
Taylor found that periodontitis was a risk factor for chronic
kidney disease. According to a comprehensive evaluation of
four observational and three interventional trials, people with
CKD benefit from periodontal therapy, while individuals with
periodontitis are more likely to develop CKD [24].

Pro-Inflammatory State, Pro-Thrombotic State, and Other
Systemic Effects

The extracellular matrix of the periodontium is broken down
by matrix metalloproteinases, particularly MMP-8 and MMP-9,
which also control the remodeling processes in cardiovascular
disorders, particularly in atherosclerotic plaques. These biomarkers
are therefore useful for diagnosing periodontitis and a crucial
indicator of the systemic relationship. Serum levels of MMP-865
and MMP-966 are higher in patients with chronic periodontitis
than in gingivitis patients or healthy controls [25]. Other systemic
markers associated with periodontitis are:

*  Pro-thrombotic state

*  Platelets

» fibrinogen

»  Selectins

*  Von Willebrand factor and PAI-1

+ ICAM

*  Elevated immune activity

Molecular Inflammation and Oxidative Stress are Shared
Mechanisms Involved in both Myocardial Infarction Periodontitis
In addition to being a risk factor for CVDs, periodontitis may
also alter other major risk factors linked to CVDs. Accordingly,
a condition of systemic inflammation brought on by periodontal
inflammation would stiffen the big arteries and raise pulse wave
velocity, which would aid in the development of hypertension.
Similarly, the relationship between periodontitis and dyslipidemia
that favors the underlying sub-intimal lipid accumulation may
be significantly influenced by serum pro-inflammatory cytokines
[26]. Additionally, it’s possible that the pathogenic process and
risk factors for periodontal disease and CVDs are the same. It is
suggested that the worsening of hyperlipidemic state is also related
with periodontal inflammation by the up regulation of serum and
gingival crevicular fluid pro-inflammatory cytokines. Finally, by
triggering immunological responses that lead to increased expression
of pro-inflammatory cytokines or NLRP3 inflammasome activation,
oxidative stress may also be a factor that promotes the beginning
and/or progression of illnesses. Additionally, oxidized LDLs may
induce macrophages to secrete IL-1p through ROS-dependent
NLRP3 inflammasome activation, which connects inflammatory
disorders, dyslipidemia, and oxidative stress [27].
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Conclusion

The aim of the dentistry and medical fields is to maximize patients’
health. The main conditions that affect a significant portion of
the population are atherosclerotic vascular disease, pulmonary
disease, diabetes, and pregnancy-related complications. Their
relationship to oral health has been thoroughly investigated, but
it is likely safe to assume that there are other conditions that are
somewhat relate [26].
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