
Int. J. Adv. Multidiscip. Res. (2023). 10(11): 60-70

60

International Journal of Advanced Multidisciplinary Research
ISSN: 2393-8870
www.ijarm.com

(A Peer Reviewed, Referred, Indexed and Open Access Journal)
DOI: 10.22192/ijamr Volume 10, Issue 11 -2023

Review Article

Antioxidant Supplementation in Pregnancy: Effects on
Maternal and Infant Health

*Emmanuel Ifeanyi Obeagu1, Nwanganga Ihuoma Ubosi2, Getrude Uzoma
Obeagu3,Simeon Ikechukwu Egba4

1Department of Medical Laboratory Science, Kampala International University, Uganda.
2Department of Public Health Sciences, Faculty of Health Sciences, National Open University of
Nigeria, Headquarters, Jabi, Abuja, Nigeria
3School of Nursing Science,Kampala International University, Uganda.
4Department of Biochemistry, Michael Okpara University of Agriculture, Umudike Abia State
*Corresponding authour: Emmanuel Ifeanyi Obeagu, Department of Medical Laboratory Science,
Kampala International University, Uganda.

E-mail: emmanuelobeagu@yahoo.com, obeagu.emmanuel@kiu.ac.ug, 0000-0002-4538-0161

Abstract

Pregnancy triggers an increased demand for antioxidants to counteract heightened
oxidative stress, protecting maternal and fetal health. This paper reviews the impact
of antioxidant supplementation on maternal and infant well-being during gestation.
Antioxidants, including vitamins C, E, A, and minerals such as selenium and zinc,
have been investigated for their potential benefits in reducing oxidative stress
markers in pregnant women. Studies suggest a correlation between antioxidant
intake and lowered risks of gestational complications like preeclampsia and
gestational diabetes. Additionally, maternal supplementation may impart
developmental advantages to the fetus, potentially reducing the incidence of birth
defects and improving long-term health outcomes, including decreased risks of
chronic diseases in offspring. Despite promising findings, determining optimal
dosages and identifying specific antioxidants warranting supplementation remains a
challenge. Variability in individual responses, coupled with conflicting study
results, underscores the need for further rigorous research to establish clear
guidelines for antioxidant supplementation in pregnancy. Recommendations
emphasize a balanced diet rich in natural antioxidant sources, supplemented
cautiously under healthcare provider guidance. This paper underscores the potential
benefits of antioxidants in pregnancy while highlighting the necessity for additional
comprehensive investigations to delineate their precise impact on maternal and
infant health.
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Introduction

Pregnancy stands as a remarkable yet delicate
phase in a woman's life, marked by profound
physiological changes that impact both maternal
health and fetal development [1-3]. Amidst the
marvel of this process lies the intricate balance
between the body's oxidative state and its defense
mechanisms—a balance that assumes pivotal
significance in shaping pregnancy outcomes [4-
8].Oxidative stress, arising from an
overabundance of reactive oxygen species (ROS)
relative to the body's antioxidant capacity,
represents a critical factor implicated in various
pregnancy complications. Conditions such as
preeclampsia, gestational diabetes, preterm birth,
and impaired fetal growth have been associated
with heightened oxidative stress during gestation
[9-13].

The intricate dance between ROS and
antioxidants, wherein the former seeks to
destabilize cellular structures and the latter acts as
a protective shield, underscores the paramount
importance of understanding the role of
antioxidants in pregnancy [14-16]. Antioxidants,
encompassing a spectrum of compounds abundant
in a well-balanced diet rich in fruits, vegetables,
and select supplements, have emerged as potential
mitigators of oxidative stress, offering promise in
ameliorating adverse pregnancy outcomes [17-
20].This paper endeavors to explore the
multifaceted relationship between antioxidants
and pregnancy, with a specific focus on their
impact on both maternal and fetal health. By
unraveling the mechanisms through which
antioxidants operate, we aim to provide a deeper
understanding of their potential in alleviating
oxidative stress-associated complications and
promoting favorable pregnancy outcomes.In
presenting this synthesis of knowledge, we aspire
not only to shed light on the significance of
antioxidants in pregnancy but also to pave the
way for future research endeavors aimed at
optimizing maternal health and ensuring the
optimal development of the unborn child.

Maternal Health

Maternal health during pregnancy is a critical
aspect influencing both the well-being of the
mother and the development of the fetus [21-
23].Pregnancy triggers an increased production of
free radicals, leading to oxidative stress.
Antioxidants, such as vitamins C, E, and A, along
with minerals like selenium and zinc, help
counteract this oxidative stress, potentially
reducing cellular damage in pregnant women [24-
28].Preeclampsia, a serious condition
characterized by high blood pressure and organ
damage, poses risks to both the mother and fetus.
Some studies suggest that antioxidants,
particularly vitamins C and E, might reduce the
risk of developing preeclampsia by supporting
vascular health and reducing oxidative stress [29-
34].Antioxidants have been investigated for their
potential in reducing the risk of gestational
diabetes. Vitamins C and E, among others, may
improve insulin sensitivity and glucose
metabolism, contributing to a lower incidence of
gestational diabetes in pregnant women [35-
39].Antioxidant-rich diets or supplementation
might contribute to improving overall maternal
health during pregnancy. By reducing oxidative
stress, antioxidants may alleviate inflammation,
support immune function, and enhance the body's
ability to cope with the physiological changes
associated with gestation [40-43].While further
research is needed, preliminary studies suggest
that antioxidant supplementation might play a role
in preventing other pregnancy complications,
such as intrauterine growth restriction (IUGR) or
preterm birth, by promoting healthier cellular
environments in the mother [44-48].However, it's
essential to note that while antioxidants show
promise in benefiting maternal health during
pregnancy, the optimal dosage, specific
antioxidants to be supplemented, and their actual
impact on preventing complications require
further investigation. Pregnant women are advised
to consult healthcare professionals before
initiating antioxidant supplementation to ensure
safety and appropriateness based on individual
health conditions and needs.
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Fetal and Infant Health

Fetal and infant health are profoundly influenced
by maternal well-being during pregnancy.
Antioxidant supplementation has been
investigated for its potential effects on the
development and long-term health outcomes of
the fetus and newborn [49-55].Maternal intake of
antioxidants, such as vitamins C, E, and A, along
with minerals like selenium and zinc, has been
associated with potential developmental benefits
for the fetus. These antioxidants may contribute to
reducing the risk of certain birth defects and
supporting optimal growth and organ
development in utero [56-60].Some studies
suggest that maternal antioxidant intake during
pregnancy might positively influence cognitive
function and neurodevelopment in offspring.
Antioxidants may play a role in protecting against
oxidative stress-related damage to the developing
brain [61-65]. Antioxidants, particularly vitamins
C and E, have been investigated for their potential
role in reducing the risk of preterm birth.
However, findings have been inconsistent, and
further research is needed to confirm their
efficacy in preventing preterm labor [66-
70].Antioxidant supplementation during
pregnancy may have implications for the long-
term health of the child. Some studies suggest a
potential reduction in the risk of chronic diseases
such as asthma, allergies, and metabolic disorders
later in life for children whose mothers
supplemented antioxidants during pregnancy [71-
73].Antioxidants may support the development of
a robust immune system in infants, potentially
reducing the risk of certain infections and
immune-related conditions in early life
[74].Maternal antioxidants can cross the placenta,
providing a protective environment for the
developing fetus. These antioxidants might
continue to benefit the infant postnatally through
breast milk, offering further protection against
oxidative stress [75-77].However, while
promising, the precise mechanisms by which
antioxidants influence fetal and infant health, the
ideal timing and dosage of supplementation, and
their long-term effects on offspring require more
comprehensive and controlled studies. Pregnant
women are encouraged to maintain a balanced

diet rich in antioxidants from natural food sources
and consult healthcare providers before
considering antioxidant supplementation during
pregnancy. Individualized recommendations are
essential to ensure both maternal and fetal health
and safety.

Types of Antioxidants Studied

Various antioxidants have been extensively
studied for their potential benefits during
pregnancy in promoting maternal, fetal, and infant
health. These include [78-85]:

1. Vitamin C (Ascorbic Acid): A water-
soluble antioxidant commonly found in citrus
fruits, strawberries, tomatoes, and green leafy
vegetables. Vitamin C scavenges free radicals and
supports the immune system, potentially reducing
oxidative stress in pregnant women.
2. Vitamin E (Tocopherols and
Tocotrienols): Found in nuts, seeds, vegetable
oils, and leafy greens, vitamin E is a fat-soluble
antioxidant that helps protect cell membranes
from oxidative damage. It may contribute to
reducing the risk of preeclampsia and support
fetal neurodevelopment.
3. Vitamin A (Retinol): Essential for vision,
immune function, and organ development,
vitamin A is present in animal products like liver,
eggs, and dairy, as well as in colorful fruits and
vegetables. However, excessive vitamin A intake
during pregnancy can be harmful, so caution is
advised.
4. Selenium: A trace mineral found in soil,
nuts, seeds, seafood, and whole grains. Selenium
is a component of antioxidant enzymes and is
associated with reducing oxidative stress and
supporting thyroid function during pregnancy.
5. Zinc: Essential for various cellular
processes, including DNA synthesis and immune
function. Zinc is abundant in meats, nuts, whole
grains, and legumes and plays a role in reducing
oxidative stress and supporting healthy fetal
development.
6. Polyphenols: These are bioactive
compounds found in various plant-based foods
like berries, grapes, green tea, and dark chocolate.
Polyphenols exhibit antioxidant properties and
have been studied for their potential benefits in
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reducing inflammation and oxidative stress during
pregnancy.
7. Coenzyme Q10 (CoQ10): A naturally
occurring antioxidant found in cells, CoQ10
assists in energy production and has been studied
for its potential protective effects against
oxidative stress in pregnancy.
8. Others: Additionally, other antioxidants
such as beta-carotene, lycopene, flavonoids, and
various phytochemicals found in fruits,
vegetables, and herbs have been investigated for
their potential roles in pregnancy-related
oxidative stress and maternal-fetal health.

Understanding the specific roles, optimal doses,
and potential interactions among these
antioxidants during pregnancy remains an area of
ongoing research. A well-balanced diet rich in
fruits, vegetables, whole grains, and lean proteins
is often recommended as the primary source of
antioxidants during pregnancy, but
supplementation may be considered under the
guidance of healthcare professionals.

Considerations and Caution

When considering antioxidant supplementation
during pregnancy, several factors and precautions
need to be taken into account due to the
complexities involved [86].Determining the
appropriate dosage of antioxidants during
pregnancy is crucial. Excessive intake of certain
antioxidants may have adverse effects and could
potentially be harmful to both the mother and the
developing fetus. Careful consideration of dosage
levels based on individual needs and health status
is essential [87].Antioxidant supplements might
interact with certain medications or other
supplements. Pregnant women should consult
healthcare providers before starting any
antioxidant regimen to avoid potential interactions
that could affect maternal health or the developing
fetus [88].A balanced approach to
supplementation is vital. It's preferable to obtain
antioxidants through a well-rounded diet that
includes a variety of fruits, vegetables, whole
grains, and lean proteins rather than relying solely
on supplements [89].Responses to antioxidant
supplementation can vary among individuals.

Factors such as genetics, pre-existing health
conditions, and dietary habits can influence how
the body processes and utilizes antioxidants.
Personalized recommendations based on
individual health assessments are necessary.High
doses of certain antioxidants, especially through
supplementation, might pose risks during
pregnancy. For instance, excessive vitamin A
intake can lead to birth defects. Therefore,
adhering to recommended daily allowances and
avoiding excessive intake is crucial.Not all
supplements are regulated equally, and their
quality can vary. Choosing reputable brands and
discussing supplement choices with healthcare
providers ensures the use of safe and reliable
products.Emphasizing the intake of antioxidants
through natural food sources is often
recommended over relying solely on supplements.
Whole foods contain a spectrum of nutrients and
antioxidants in balanced proportions.Before
initiating any supplementation regimen, pregnant
women should consult obstetricians,
gynecologists, or registered dietitians to ensure
that the supplements are safe, appropriate, and
aligned with the individual's needs and pregnancy
status.Considering these factors and seeking
guidance from healthcare professionals helps
mitigate risks associated with antioxidant
supplementation during pregnancy, ensuring
maternal and fetal safety while reaping potential
health benefits.

Recommendations

Emphasize a well-balanced diet rich in fruits,
vegetables, whole grains, lean proteins, and
healthy fats. These natural foods contain a
spectrum of antioxidants and other essential
nutrients crucial for maternal and fetal
health.Before initiating any antioxidant
supplementation regimen during pregnancy,
consult obstetricians, gynecologists, or registered
dietitians. Healthcare professionals can provide
personalized guidance based on individual health
status and specific needs.Obtain antioxidants
primarily from natural food sources rather than
relying solely on supplements. A diverse diet
ensures a range of antioxidants and nutrients in
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balanced proportions.If considering supplements,
do so cautiously and under professional guidance.
Avoid excessive intake of any single antioxidant
and adhere to recommended daily allowances to
prevent potential adverse effects.Recognize that
individual responses to supplementation may
vary. Factors such as dietary habits, existing
health conditions, and genetic differences
influence how antioxidants are absorbed and
utilized in the body.Choose reputable supplement
brands to ensure quality and safety. Look for
supplements with verified third-party testing and
avoid unregulated or unverified
products.Continue routine prenatal care visits to
monitor both maternal and fetal health. Discuss
any dietary changes or supplement use with
healthcare providers during these
appointments.Be aware of any adverse reactions
or unusual symptoms associated with
supplementation and promptly report them to
healthcare professionals.Refrain from self-
prescribing or self-medicating with antioxidants
or any supplements during pregnancy without
proper medical advice.Adhere to established
guidelines and recommendations provided by
healthcare professionals or reputable health
organizations regarding antioxidant
supplementation during pregnancy.Overall, a
cautious and balanced approach to antioxidant
intake during pregnancy, coupled with regular
healthcare provider consultations, promotes
maternal and fetal well-being while minimizing
potential risks associated with supplementation.

Conclusion

Antioxidant supplementation during pregnancy
offers promising potential in mitigating oxidative
stress, supporting maternal health, and influencing
fetal and infant well-being. The intricate balance
between oxidative stress and antioxidants during
gestation underscores their critical role in
safeguarding both maternal and fetal health.
While antioxidants show promise in contributing
to maternal and fetal health during pregnancy,
continued research efforts are necessary to
establish clear guidelines and fully understand
their impact on pregnancy outcomes. A holistic

approach that combines a healthy diet, careful
supplementation when warranted, and regular
medical oversight remains paramount for optimal
maternal and infant health during gestation and
beyond.
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