See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/380697848

Antioxidants and Postpartum Complications: Preventions

Article - May 2024

CITATIONS

3authors, including:

Emmanuel Ifeanyi Obeagu
Kampala International University (KIU)
1,668 PUBLICATIONS 23,164 CITATIONS

SEE PROFILE

All content following this page was uploaded by Emmanuel Ifeanyi Obeagu on 19 May 2024.

The user has requested enhancement of the downloaded file.

READ

Getrude Uzoma Obeagu
Kampala International University (KIU)

534 PUBLICATIONS 10,513 CITATIONS

SEE PROFILE

ResearchGate


https://www.researchgate.net/publication/380697848_Antioxidants_and_Postpartum_Complications_Preventions?enrichId=rgreq-a69d28a4f037f591ba5a3fc5fa7a80ff-XXX&enrichSource=Y292ZXJQYWdlOzM4MDY5Nzg0ODtBUzoxMTQzMTI4MTI0NTIzMzc0OEAxNzE2MDk0MjU3MzEy&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/380697848_Antioxidants_and_Postpartum_Complications_Preventions?enrichId=rgreq-a69d28a4f037f591ba5a3fc5fa7a80ff-XXX&enrichSource=Y292ZXJQYWdlOzM4MDY5Nzg0ODtBUzoxMTQzMTI4MTI0NTIzMzc0OEAxNzE2MDk0MjU3MzEy&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-a69d28a4f037f591ba5a3fc5fa7a80ff-XXX&enrichSource=Y292ZXJQYWdlOzM4MDY5Nzg0ODtBUzoxMTQzMTI4MTI0NTIzMzc0OEAxNzE2MDk0MjU3MzEy&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-a69d28a4f037f591ba5a3fc5fa7a80ff-XXX&enrichSource=Y292ZXJQYWdlOzM4MDY5Nzg0ODtBUzoxMTQzMTI4MTI0NTIzMzc0OEAxNzE2MDk0MjU3MzEy&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-a69d28a4f037f591ba5a3fc5fa7a80ff-XXX&enrichSource=Y292ZXJQYWdlOzM4MDY5Nzg0ODtBUzoxMTQzMTI4MTI0NTIzMzc0OEAxNzE2MDk0MjU3MzEy&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kampala-International-University-KIU?enrichId=rgreq-a69d28a4f037f591ba5a3fc5fa7a80ff-XXX&enrichSource=Y292ZXJQYWdlOzM4MDY5Nzg0ODtBUzoxMTQzMTI4MTI0NTIzMzc0OEAxNzE2MDk0MjU3MzEy&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-a69d28a4f037f591ba5a3fc5fa7a80ff-XXX&enrichSource=Y292ZXJQYWdlOzM4MDY5Nzg0ODtBUzoxMTQzMTI4MTI0NTIzMzc0OEAxNzE2MDk0MjU3MzEy&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Getrude-Obeagu?enrichId=rgreq-a69d28a4f037f591ba5a3fc5fa7a80ff-XXX&enrichSource=Y292ZXJQYWdlOzM4MDY5Nzg0ODtBUzoxMTQzMTI4MTI0NTIzMzc0OEAxNzE2MDk0MjU3MzEy&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Getrude-Obeagu?enrichId=rgreq-a69d28a4f037f591ba5a3fc5fa7a80ff-XXX&enrichSource=Y292ZXJQYWdlOzM4MDY5Nzg0ODtBUzoxMTQzMTI4MTI0NTIzMzc0OEAxNzE2MDk0MjU3MzEy&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kampala-International-University-KIU?enrichId=rgreq-a69d28a4f037f591ba5a3fc5fa7a80ff-XXX&enrichSource=Y292ZXJQYWdlOzM4MDY5Nzg0ODtBUzoxMTQzMTI4MTI0NTIzMzc0OEAxNzE2MDk0MjU3MzEy&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Getrude-Obeagu?enrichId=rgreq-a69d28a4f037f591ba5a3fc5fa7a80ff-XXX&enrichSource=Y292ZXJQYWdlOzM4MDY5Nzg0ODtBUzoxMTQzMTI4MTI0NTIzMzc0OEAxNzE2MDk0MjU3MzEy&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-a69d28a4f037f591ba5a3fc5fa7a80ff-XXX&enrichSource=Y292ZXJQYWdlOzM4MDY5Nzg0ODtBUzoxMTQzMTI4MTI0NTIzMzc0OEAxNzE2MDk0MjU3MzEy&el=1_x_10&_esc=publicationCoverPdf

Elite Journal of Nursing and Health Sciences. Volume 2 issue 5(2024), Pp. 30-40
https://epjournals.com/journals/EJNHS

Antioxidants and Postpartum Complications: Preventions

“Emmanuel Ifeanyi Obeagu?, Kesaobaka Batisani? and Getrude Uzoma Obeagu®

!Department of Medical Laboratory Science, Kampala International University, Uganda
2School of Medicine and Health Sciences, University of Lusaka, Botswana
3School of Nursing Science, Kampala International University, Uganda
“Corresponding authour: Emmanuel Ifeanyi Obeagu, Department of Medical Laboratory Science,

Kampala International University, Uganda, emmanuelobeagu@yahoo.com, ORCID: 0000-0002-
4538-0161

Abstract

Postpartum complications pose significant risks to maternal health, contributing to maternal
morbidity and mortality worldwide. Oxidative stress and inflammation play crucial roles in the
pathogenesis of these complications, including preeclampsia, postpartum hemorrhage, and
maternal infections. Antioxidants, by neutralizing reactive oxygen species and modulating
inflammatory pathways, offer potential avenues for preventing and managing postpartum
complications. Oxidative stress contributes to postpartum complications through endothelial
dysfunction, platelet aggregation, and immune dysregulation. Preeclampsia, characterized by
hypertension and proteinuria, is associated with excessive reactive oxygen species production,
leading to endothelial damage and end-organ dysfunction. Similarly, postpartum hemorrhage is
exacerbated by oxidative stress-mediated impairment of uterine contractility and coagulation
cascades, increasing the risk of maternal morbidity and mortality. Antioxidants offer potential
therapeutic benefits by mitigating oxidative damage and inflammation, thereby reducing the
incidence and severity of postpartum complications. Clinical trials and observational studies have
provided evidence supporting the efficacy of antioxidant supplementation in reducing the risk of
postpartum complications. Supplementation with vitamins C and E has been shown to improve
endothelial function, decrease blood pressure, and reduce the incidence of preeclampsia in high-
risk populations. Similarly, antioxidant-rich diets have been associated with reduced risk of
postpartum hemorrhage and maternal infections. However, further research is needed to elucidate
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optimal strategies for antioxidant intervention, including timing, dosage, and formulation, to
maximize maternal health benefits and improve outcomes for women worldwide.

Keywords: Antioxidants, Postpartum Complications, Oxidative Stress, Pregnancy, Maternal
Health, Preeclampsia, Postpartum Hemorrhage

Introduction

The postpartum period, defined as the time immediately following childbirth, represents a critical
phase in maternal health characterized by physiological, psychological, and social adjustments.
While childbirth is often perceived as the culmination of pregnancy, it marks the beginning of a
new chapter fraught with unique challenges and potential complications for both mother and baby.
Postpartum complications, ranging from obstetric emergencies to mental health disorders, pose
significant risks to maternal well-being and are a leading cause of maternal morbidity and mortality
worldwide. Despite advancements in obstetric care, postpartum complications continue to present
formidable challenges to healthcare providers and policymakers, underscoring the need for
comprehensive preventive strategies and effective management protocols.'® Oxidative stress,
arising from an imbalance between reactive oxygen species (ROS) production and antioxidant
defense mechanisms, has emerged as a key pathophysiological mechanism underlying postpartum
complications. Pregnancy itself is a state of heightened oxidative stress due to increased metabolic
demands, hormonal fluctuations, and placental oxidative metabolism. The transition to the
postpartum period exacerbates oxidative stress, as the body undergoes profound physiological
changes, including uterine involution, lactation, and metabolic adaptations. Oxidative stress
contributes to the pathogenesis of various postpartum complications, including preeclampsia,
postpartum hemorrhage, and maternal infections, through endothelial dysfunction, platelet
aggregation, and immune dysregulation. Consequently, interventions aimed at mitigating
oxidative stress during the postpartum period hold promise for reducing the incidence and severity
of these complications and improving maternal health outcomes.5®

Antioxidants represent a diverse array of compounds that neutralize ROS and modulate
inflammatory pathways, offering potential avenues for preventing and managing postpartum
complications. Antioxidants, including vitamins C and E, selenium, zinc, and polyphenols, are
found abundantly in fruits, vegetables, nuts, seeds, and herbs, and possess potent antioxidant and
anti-inflammatory properties. These compounds scavenge ROS, inhibit lipid peroxidation, and
regulate gene expression, thereby safeguarding against oxidative damage and supporting maternal
health during the postpartum period. The potential role of antioxidants in preventing postpartum
complications has garnered increasing attention in recent years, with studies investigating their
efficacy in reducing the risk of preeclampsia, postpartum hemorrhage, and maternal infections.
However, translating these findings into clinical practice requires a nuanced understanding of the
underlying mechanisms, optimal timing, dosage, and formulation of antioxidant interventions, as
well as consideration of individual maternal and fetal characteristics.®3 Postpartum complications
not only pose immediate risks to maternal health but also have long-term implications for maternal
well-being and future pregnancies. Maternal mortality, although relatively rare in high-resource
settings, remains unacceptably high in many parts of the world, with postpartum hemorrhage and
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hypertensive disorders being leading causes of maternal death. Moreover, survivors of postpartum
complications are at increased risk of long-term sequelae, including chronic hypertension,
cardiovascular disease, and impaired fertility. Consequently, preventing postpartum complications
is not only a matter of immediate concern but also a public health imperative with far-reaching
implications for maternal and child health outcomes. By addressing oxidative stress-mediated
mechanisms underlying postpartum complications and exploring the potential therapeutic benefits
of antioxidants, healthcare providers can advance our understanding of maternal health during the
postpartum period and develop evidence-based strategies for improving outcomes for women
worldwide. 48

Preeclampsia, a multisystem disorder characterized by hypertension and proteinuria after 20 weeks
of gestation, remains a leading cause of maternal and perinatal morbidity and mortality globally.
The pathogenesis of preeclampsia involves impaired placentation, endothelial dysfunction, and
systemic inflammation, with oxidative stress playing a central role in disease progression.
Excessive production of ROS and decreased antioxidant capacity contribute to endothelial
dysfunction, vasoconstriction, and end-organ damage, leading to the clinical manifestations of
preeclampsia. Consequently, interventions aimed at reducing oxidative stress may hold promise
for preventing or mitigating the severity of preeclampsia and its associated complications.
Antioxidant supplementation, particularly with vitamins C and E, has been investigated as a
potential preventive strategy for preeclampsia, with mixed results in clinical trials. While some
studies have reported reductions in the incidence and severity of preeclampsia with antioxidant
supplementation, others have found no significant benefits, highlighting the complexity of
antioxidant therapy in pregnancy and the need for further research.'®3 Postpartum hemorrhage
(PPH), defined as blood loss exceeding 500 mL within 24 hours of childbirth, remains a leading
cause of maternal morbidity and mortality worldwide. The pathophysiology of PPH involves
uterine atony, retained products of conception, genital tract trauma, and coagulopathies, all of
which are exacerbated by oxidative stress. Oxidative stress impairs uterine contractility, disrupts
coagulation cascades, and exacerbates tissue damage, contributing to excessive blood loss and
maternal morbidity. Antioxidants, such as vitamin E and selenium, have been investigated for their
potential role in preventing postpartum hemorrhage by enhancing uterine contractility, improving
coagulation function, and reducing tissue damage. While clinical trials have yielded promising
results, further research is needed to elucidate the optimal dosage, timing, and formulation of
antioxidant interventions for preventing postpartum hemorrhage and improving maternal
outcomes. Additionally, integrating antioxidant-rich diets and supplementation regimens into
prenatal care regimens may offer a holistic approach for reducing the risk of postpartum
hemorrhage and improving maternal health during the postpartum period.?*?

Oxidative Stress and Postpartum Complications

Postpartum complications, including preeclampsia, postpartum hemorrhage, and maternal
infections, are multifactorial in origin, involving complex interplays of physiological,
immunological, and environmental factors. Among these, oxidative stress has emerged as a critical
contributor to the pathogenesis and progression of various postpartum complications. Oxidative
stress occurs when there is an imbalance between the production of reactive oxygen species (ROS)
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and the body's antioxidant defense mechanisms, leading to cellular damage and dysfunction.
During pregnancy and the postpartum period, the maternal organism is particularly susceptible to
oxidative stress due to increased metabolic demands, hormonal fluctuations, and inflammatory
processes associated with childbirth.?>=° Preeclampsia, a hypertensive disorder of pregnancy
characterized by new-onset hypertension and proteinuria after 20 weeks of gestation, is strongly
associated with oxidative stress. Excessive production of ROS and decreased antioxidant capacity
contribute to endothelial dysfunction, vasoconstriction, and placental abnormalities, hallmark
features of preeclampsia. Oxidative stress-mediated damage to the maternal endothelium results
in systemic inflammation, impaired vasodilation, and end-organ dysfunction, culminating in the
clinical manifestations of preeclampsia, including hypertension, proteinuria, and end-organ
damage. Additionally, oxidative stress promotes the release of pro-inflammatory cytokines and
vasoactive substances, further exacerbating the pathophysiology of preeclampsia and increasing
the risk of adverse maternal and fetal outcomes. 3132

Postpartum hemorrhage (PPH), defined as blood loss exceeding 500 mL within 24 hours of
childbirth, is another common complication of childbirth with significant implications for maternal
health and mortality. Oxidative stress plays a pivotal role in the pathophysiology of PPH by
impairing uterine contractility, disrupting coagulation cascades, and exacerbating tissue damage.
Excessive production of ROS in response to uterine distension and ischemia-reperfusion injury
leads to oxidative damage to myometrial cells, impairing their contractile function and
predisposing to uterine atony, the leading cause of primary PPH. Moreover, oxidative stress-
mediated activation of inflammatory pathways and platelet dysfunction further exacerbate blood
loss and increase the risk of maternal morbidity and mortality. Consequently, interventions aimed
at mitigating oxidative stress during the postpartum period may offer potential avenues for
preventing and managing PPH and improving maternal outcomes.®*-*" Maternal infections,
including endometritis, urinary tract infections, and wound infections, are common complications
following childbirth and are associated with significant morbidity and healthcare costs. Oxidative
stress contributes to the pathogenesis of maternal infections by impairing immune function,
promoting bacterial growth, and exacerbating tissue damage. ROS generated by activated immune
cells serve as antimicrobial effectors, aiding in the clearance of invading pathogens. However,
excessive production of ROS can also damage host tissues and compromise immune function,
predisposing to persistent infections and systemic inflammation. Additionally, oxidative stress
disrupts mucosal barriers and impairs wound healing, creating favorable conditions for microbial
colonization and infection. Consequently, interventions aimed at reducing oxidative stress and
enhancing antioxidant defenses may hold promise for preventing and managing maternal
infections during the postpartum period, thereby improving maternal health outcomes and
reducing healthcare burden.38-42

Role of Antioxidants in Prevention

Antioxidants play a crucial role in the prevention of postpartum complications by mitigating
oxidative stress and modulating inflammatory pathways. As potent scavengers of reactive oxygen
species (ROS), antioxidants neutralize harmful free radicals and prevent oxidative damage to
cellular structures, thereby preserving tissue integrity and function. During pregnancy and the
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postpartum period, antioxidant defense mechanisms are often overwhelmed by the increased
oxidative burden, making exogenous antioxidant supplementation a promising strategy for
maintaining redox homeostasis and preventing oxidative stress-related complications.* In the
context of preeclampsia, antioxidant therapy has garnered considerable attention as a potential
preventive intervention. Studies have shown that oxidative stress contributes to the pathogenesis
of preeclampsia by promoting endothelial dysfunction, vasoconstriction, and placental
abnormalities. Antioxidants, such as vitamins C and E, selenium, and polyphenols, have been
investigated for their ability to counteract oxidative stress and improve endothelial function,
thereby reducing the risk of preeclampsia. Clinical trials have yielded mixed results regarding the
efficacy of antioxidant supplementation in preventing preeclampsia, with some studies reporting
significant reductions in the incidence and severity of the condition, while others have found no
significant benefits. Nevertheless, antioxidant-rich diets and supplementation regimens remain
promising avenues for reducing the risk of preeclampsia and improving maternal outcomes.*6-48

Postpartum hemorrhage (PPH) is another complication of childbirth where oxidative stress plays
a significant role in its pathophysiology. Oxidative stress impairs uterine contractility, disrupts
coagulation cascades, and exacerbates tissue damage, all of which contribute to excessive blood
loss and maternal morbidity. Antioxidants, such as vitamin E and selenium, have been investigated
for their potential role in preventing PPH by enhancing uterine contractility, improving coagulation
function, and reducing tissue damage. Clinical trials have demonstrated promising results, with
antioxidant supplementation associated with reduced blood loss and decreased rates of PPH in
high-risk populations. Additionally, antioxidant-rich diets have been associated with reduced risk
of PPH, highlighting the potential benefits of dietary interventions in preventing postpartum
hemorrhage.***° Maternal infections, including endometritis, urinary tract infections, and wound
infections, are often exacerbated by oxidative stress and inflammation. Antioxidants have been
shown to modulate immune function, inhibit bacterial growth, and promote wound healing,
making them potential therapeutic agents for preventing maternal infections during the postpartum
period. Clinical trials investigating the efficacy of antioxidant supplementation in reducing the risk
of maternal infections have yielded mixed results, underscoring the need for further research in
this area. Nevertheless, antioxidant-rich diets and supplementation regimens may offer a holistic
approach for preventing maternal infections and improving maternal health outcomes during the
postpartum period.%5?

Clinical Implications and Future Directions

The potential clinical implications of antioxidant therapy in preventing postpartum complications
are substantial, with implications for both preventive strategies and therapeutic interventions.
Integrating antioxidant supplementation into prenatal care regimens may offer a promising
approach for reducing the incidence and severity of postpartum complications and improving
maternal health outcomes. Antioxidants, such as vitamins C and E, selenium, and polyphenols,
have demonstrated efficacy in mitigating oxidative stress and modulating inflammatory pathways,
making them attractive candidates for inclusion in maternal health protocols.>® However, several
considerations must be taken into account when implementing antioxidant therapy in clinical
practice. Firstly, the optimal timing, dosage, and formulation of antioxidant interventions need to
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be elucidated through well-designed clinical trials. The timing of antioxidant supplementation
during pregnancy and the postpartum period may influence its efficacy in preventing specific
complications, necessitating careful consideration of gestational age and individual risk factors.
Additionally, the safety profile of antioxidant supplementation, particularly in high doses, requires
thorough evaluation to mitigate potential adverse effects and ensure maternal and fetal well-
being.>

Furthermore, personalized approaches to antioxidant therapy are warranted to account for
individual variability in antioxidant metabolism, responsiveness, and genetic predisposition.
Biomarker-guided strategies, such as assessing maternal antioxidant status and oxidative stress
markers, may help identify high-risk populations who stand to benefit most from antioxidant
interventions. Additionally, integrating antioxidant-rich diets and lifestyle modifications into
prenatal care regimens may offer complementary approaches for optimizing maternal health
outcomes during the postpartum period.* Future research directions in this field should focus on
elucidating the underlying mechanisms of antioxidant protection in postpartum complications,
conducting large-scale clinical trials to evaluate the efficacy and safety of antioxidant
interventions, and exploring novel therapeutic targets for improving maternal health outcomes.
Collaborative efforts between researchers, healthcare providers, and policymakers are needed to
advance our understanding of the role of antioxidants in preventing postpartum complications and
translate this knowledge into evidence-based clinical guidelines and practices. By addressing these
knowledge gaps and implementing targeted interventions, we can pave the way for improved
maternal health outcomes and reduced maternal morbidity and mortality worldwide.>®

Conclusion

Postpartum complications represent significant challenges to maternal health, contributing to
maternal morbidity and mortality worldwide. Oxidative stress plays a central role in the
pathogenesis of these complications, including preeclampsia, postpartum hemorrhage, and
maternal infections, by promoting endothelial dysfunction, impairing uterine contractility, and
compromising immune function. Antioxidants offer promising therapeutic potential for preventing
and managing postpartum complications by mitigating oxidative stress and modulating
inflammatory pathways. Integrating antioxidant-rich diets and supplementation regimens into
prenatal care regimens may offer complementary approaches for optimizing maternal health
outcomes during the postpartum period. Moreover, collaborative efforts between researchers,
healthcare providers, and policymakers are needed to translate the evidence surrounding
antioxidants into evidence-based clinical guidelines and practices. By addressing these knowledge
gaps and implementing targeted interventions, we can pave the way for improved maternal health
outcomes and reduced maternal morbidity and mortality worldwide.
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