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Abstract: This study assessed the roles of micronutrients in pregnancy. Micronutrients play a central
part in the metabolism and maintenance of tissue functions in human beings. Sources of micronutrients
include vegetables and fruits and, as such, categorized under vitamins and minerals. These are required
in small amounts in the body but greatly impact healthy growth and development. In pregnancy, these
micronutrients' adequate requirements are necessary as inadequate intake could result in adverse
maternal conditions such as anemia, hypertension, labor complications, and even death. These could,
in turn, affect the fetus resulting in stillbirth, premature delivery, intrauterine growth retardation,
congenital malformations, reduced immune competence, and abnormal organ development. The
micronutrients include vitamins (such as water-soluble vitamins and fat-soluble) and minerals,
classified into micro and macro. Strategies for correcting deficiency of these micronutrients in pregnant
women can improve pregnancy outcomes. However, it is more beneficial to consume an adequate
micronutrient level before conception to minimize the likely risks associated with their mother and fetus
deficiencies.

Keywords: vitamins; minerals; deficiency; premature.

© 2020 by the authors. This article is an open-access article distributed under the terms and conditions of the Creative
Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

1. Introduction
1.1. Micronutrients.

Globally, more than 1.7 million mortality rate is linked to micronutrient deficiency,
ranked 10" risk factor due to insufficient consumption of fruits and vegetables [1]. They act
crucially in different metabolisms as well as in the maintenance of tissue functions [2].
Micronutrients are vitamins and minerals needed in minute quantities that are vital for vigorous
development and growth. They have exceptional significance for healthy living [3]. These are
either fat-soluble vitamins (vitamins A, D, E, and K) or water-soluble vitamins (Vit B1, B2,
B6, B12, Vit C, folic acid, etc.) [4].

There are 2 types of micro minerals, namely, micro and macro minerals. Microminerals;
are the minerals the body requires in small quantities. It includes copper, zinc, chromium,
fluoride, iron, iodine, manganese, selenium, zinc and molybdenum, etc. Macrominerals; are
the minerals the body requires in large quantities. It includes sodium, potassium, chloride,
phosphorus, calcium, magnesium, sulfur, etc. They are generally co-factors, making them
crucial in enzyme function for the human body system. However, they are required in
negligible amounts [5]. Micronutrient insufficiencies, especially vitamin A, zinc, iodine, and
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iron, currently affect more than 2 billion individuals globally, resulting in premature death,
poor health, blindness, stunting, and reduced cognitive development, and low productive
capacity [6]. Vitamins are also known as organic constituents that perform regulator roles in
the human body system, essential in microgram or milligram amount [7]. It has been
established that plants always serve as the primary source of nutrients for human consumption;
therefore, these micronutrients' deficiencies may lead to malnutrition. Hence, there is a need
for action to prevent insufficient micronutrients in plant foods [8].

1.1.1. Biochemical importance of micronutrients.

Micronutrients can serve as co-factors and coenzymes for the metabolism of nutrients
in the pregnancy state. They are also useful as antioxidants in fighting against free radicals,
which makes the micronutrients useful in preventing women's pregnancy against diseases. This
is illustrated in Figure 1.

Biochemical importance of micronutrients
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Figure 1. Significant of micronutrients.
1.1.2. Vitamin and mineral metabolism.

Metabolism is an important biochemical process that may be either anabolism or
catabolism, leading to ATP or energy generation [9]. Vitamins are organic compounds that
function as a metabolic catalyst. A deficiency of the vitamin is called Avitaminoses, while
excess is called hypervitaminoses. The human body obtained vitamins through foods or
supplementation, which helps the pregnant body system function optimally [9].

1.1.3. Micronutrients and pregnancy.

The pregnancy state has been described as a period of the improved metabolic request
due to modifications in the woman's physiology and requests for fetus growing [10]. During
this period, insufficient stores or consumption of micronutrients could have negative
implications on the mother like anemia, hypertension, different labor complications, and death
11 This can also affect the fetus, leading to stillbirth, pre-term delivery, intrauterine growth
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retardation, congenital malformations, reduced immunocompetence, and irregular organ
development. These micronutrients' deficiencies can lead to maternal morbidity and mortality
since they are crucial for fetal development.

2. Important Micronutrients in Pregnancy

During the pregnant state, the pregnant woman's metabolic demands increase
drastically; thereby, the micronutrient increases to meet the body's nutritional requirement. The
micronutrients are divided into two categories as follows

2.1. Minerals.
Minerals are inorganic, naturally occurring substances in the diet.
2.1.1. Iron.

A large proportion of women (both industrialized and developing countries) become
anemic during pregnancy. It has been established that 35% to 75% of pregnant women in
developing countries and 18% of women in industrialized countries are anemic [12].

The frequency of anemia in women upsurges usually by 15 to 20% during pregnancy.
A normal pregnancy needs an additional calorie of 840 mg of iron, with the second trimester's
highest needs. Iron is required for the placenta, increase in uterine size, expansion of the red
blood cell mass, and the fetus. The lack of adequate iron during pregnancy may lead to fatigue,
shortness of breath, pale or yellowish skin, headache, chest pain, etc. And the daily
recommended allowance (RDA) for pregnant women is 27 mg. The sources of iron in food
include red meat, green vegetables, whole grains, egg yolk, etc.

2.1.2. Zinc.

Studies in pregnant women show that severe zinc deficiency can cause profound effects
on its outcome [13]. This is linked to different pregnancy complications and delivery, like pre-
eclampsia, premature rupture of membranes, cleft lip, premature delivery with fetal growth
hindrance, and congenital irregularities [14]. Severe zinc insufficiency causes persistent
labour, teratogenesis, and embryonic or fetal death [15]. The deficiency of zinc in the uterus
has a series of negative effects on the fetal immune system's development. Consumption of
zinc supplements during pregnancy always helps babies with improved immune function,
decreased diarrhea, and respiratory illnesses [16]. The RDA for zinc for pregnant women is 12
mg. The sources of zinc are meat, seafood, oysters, whole grains, egg, nuts, etc.

2.1.3. lodine.

There is a link between iodine and thyroid function in pregnancy. Its deficiency is called
cretinism and perhaps fetal wastage or premature delivery [17]. This deficiency during
pregnancy is accountable for progress defects of the fetus and the pathologies linked with
endemic goiter, cretinism, deafness, hypothyroidism, miscarriage, etc. It has been documented
that iodine supplementation during pregnancy can ameliorate all the described irregularities
[18]. Acceptable consumption of this mineral is required for maternal thyroid hormone
production. Thyroid hormone is necessary for myelination of the central nervous system and is
thus crucial for normal fetal brain development. The mental hindrance obtaining from iodine
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insufficiency during pregnancy is irremediable [19]. The RDA for iodine for pregnant women
is 220 pg. Sources of iodine are iodized salt, dairy products, seafood, baked potato, etc.

2.1.4. Magnesium.

The magnesium levels during pregnancy are linked with the risk of seizures in pre-
eclampsia, prematurity, and low birth weight [20]. Low magnesium level is a risk factor for
premature labor as magnesium inhibits myometrium contraction [21]. Lowered plasma Mg?*
concentration in pregnancy has been reported to contribute to hypertension development in
pregnancy [22].

Studies have shown that dietary magnesium supplementation throughout pregnancy is
advantageous [22]. The RDA for magnesium for a pregnant woman is 400 mg. Foods that
contain magnesium; green leafy vegetables (spinach) and non-leafy vegetables (green beans,
cabbage), fruits(banana), nuts and seeds, legumes, seafood (tuna, mackerel), etc.

2.1.5. Sodium.

Sodium is a nutrient found naturally that is necessary for many bodily functions.
Sodium maintains fluid levels and pH balance, which helps in the development of the fetus. A
pregnant woman should take adequate sodium, and the RDA is 3.8 g. In the absence of sodium,
the nerves, muscles, and organs would not function properly. However, high sodium
consumption during pregnancy can cause cardiovascular diseases, high blood pressure, etc.
[22].

2.1.6. Other minerals.

The pregnant woman’s body adjusts to the fetal requirements and rises in calcium
absorption in the early pregnancy state, getting to a peak in the last trimester. Calcium is vital
for the skeletal improvement of the fetus [11]. Moreover, calcium plays an important role in
the bone and mineral development of the fetus; its deficiency changes membrane permeability
and smooth muscle contractility, which could affect blood pressure and lead to premature
uterine contractions and subsequent delivery [11].

Table 1. Deficiency of minerals during pregnancy condition.

Minerals Deficiency

Magnesium Cramps, abdominal pain

Potassium Hypokalemia

Calcium Osteoporosis

Sodium Hyponatremia

Iron Anemia

Phosphorus Hypophosphatemia

lodine Congenital abnormalities, maternal and fetal goitre, etc.

Zinc Fetal loss, congenital malformations, low birth weight, intrauterine growth
retardation, etc.

Table 2. Benefits of minerals during pregnancy condition.
Minerals | Benefits
Calcium Reduction in pre-term delivery, maternal morbidity and infant mortality, etc.
Phosphorus | Prevents skeletal muscle diseases
Magnesium | It serves as a coenzyme, regulates glucose level, relieves inflammation, etc.
Sodium For maintaining water balance
Potassium To maintain blood vessel function, prevent cardiovascular diseases, etc.
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Foods that contain calcium include milk, cheese, egg, etc. Moreover, the RDA for
calcium is 1000 mg. Chromium has the potential of enhancing the action of insulin in the
pregnancy state. Selenium and copper insufficiencies may be linked to adverse outcomes on
pregnancy and abridged fetal growth (as indicated in Tables 1 and 2).

2.2. Vitamins.

This is an organic molecule essential for the proper functioning of different pregnant
individuals' metabolisms [9]. They are divided into two forms: water-soluble and fat-soluble.

2.2.1. Folate.

This is critically essential for fetal development. It is a co-factor essential in the
nucleotide biosynthesis and in the metabolism of homocysteine to methionine, which is used
in the methylation process of DNA, proteins, and lipids [23]. The deficiency of folate is
connected with an enhanced risk of pre-eclampsia, premature delivery, low birth weight,
congenital malformations, etc.[24, 25]. The RDA for folate for pregnant women is 600 pg.
Examples of folate containing foods are leafy green vegetables, legumes, etc.

2.2.2. Vitamin D.

Vitamin D plays an important role in disease prevention and the health of an individual.
Deficient vitamin D in pregnant women using ultrasound revealed splaying of the distal
metaphysis of the fetal femur as early as 19 weeks, similar to rickets [26]. According to FNB
(Food and Nutrition Board), in 2010, the RDA of vitamin D for all pregnant women was 15
Hg. Recent data suggest an association between vitamin D deficiency and cesarean section [27].
A recent study showed that supplementation with vitamin D during pregnancy was associated
with a reduced risk of combined morbidities, such as maternal infections, cesarean section, and
premature delivery [28]. The main vitamin D source is sunlight exposure, and other sources
include egg yolk, liver, tuna, etc.

2.2.3. Vitamin A.

The type of vitamin A (called retinoid) is required to regulate gene expression, cellular
proliferation and differentiation, growth and development, vision, and immunity, especially
during the pregnant state. This vitamin's deficiency is significantly connected with
spontaneous premature delivery, increased susceptibility to infection, and night blindness. Due
to its role in the absorption of iron, its deficiency is implicated in pregnancy-associated
moderate to severe anemia. The RDA is 750 pg. Vitamin A deficiency has an
immunosuppressive effect and predisposes pregnant women to reproductive tract infections
[29].

Also, vitamin A deficiency during pregnancy can lead to fetal wastage, although high
doses in early pregnancy can be teratogenic [30]. Foods that contain vitamin A include liver,
butter, eggs, carrot, leafy greens.

2.2.4. Vitamins C and E.

These vitamins are very important in preventing oxidative stress (also known as
antioxidant vitamins) associated with the pathogenesis of pre-eclampsia. Antioxidants

https://nanobioletters.com/ 2609


https://doi.org/10.33263/LIANBS103.26052613
https://nanobioletters.com/

https://doi.org/10.33263/LIANBS103.26052613

safeguard the body from free radicals. Adequate intake of antioxidant vitamins is important
throughout pregnancy.

The RDA for vitamin C for a pregnant woman is 80 mg, while vitamin E is 15 mg.
Foods that contain Vit C are citrus fruits, green peppers, strawberries, etc. Foods that contain
Vit E are vegetable oil, seeds, nuts, etc. [30]

2.2.5. Vitamin K,

All infants are born with a low concentration of Vit K due to low placental transfer of
vitamin K. This proportion means that the newborns do not have enough vitamin K for blood
clotting leading to vitamin K deficiency bleeding (VKDB). The VKDB is more common and
present as bruising, gastrointestinal blood loss, bleeding from the umbilicus, skin, or site of
circumcision. The RDA for vitamin K for a pregnant woman is 90 pg. Foods that contain Vit
K are vegetable oil, leafy greens, etc. [30].

2.2.6. Vitamins B.

Vitamin B2 is a constituent of flavoenzymes required in energy metabolism as well as
antioxidant functions. The RDA is 1.4 mg. Riboflavin deficiency has been implicated in pre-
eclampsia. It can be found in some foods; liver, dairy products, meat, eggs, etc.

Table 3. Micronutrient toxicities during pregnancy condition.

Micronutrients Toxicities

Vitamin A Congenital disabilities, liver abnormalities, reduced
bone density, etc.

Vitamin D Calcium imbalance that can lead to calcium deposit in
the soft tissues.

Vitamin E It can lead to bleeding problems.

Vitamin B3 It can lead to lead to liver damage, impaired glucose
intolerance, etc.

Vitamin B6 Skin lesion, skin degeneration, etc.

Vitamin C Diarrhea, gastrointestinal tract disturbance, etc.

Folate It can mask vitamin B12 deficiency, which may lead
to anemia

Calcium It may lead to kidney stones

Sodium High sodium intake can trigger cardiovascular
disease, hypertension, etc

Copper Liver damage

Manganese Neurotoxicity

Table 4. Deficiency of vitamins during pregnancy condition.

Vitamins Deficiency

Vitamin A Night blindness, foetal growth retardation

Vitamin D Rickets, pre-eclampsia, gestational diabetes mellitus, pre-term birth,

Vitamin E etc.

Vitamin K Placental ageing, vascular endothelial injury, premature birth, etc.

Vitamin B1 Haemorrhage

Vitamin B3 Beriberi

Vitamin B6 Pellagra

Vitamin B7 Anaemia

Vitamin C Dermatitis

Scurvy

Vitamin B6 has diverse roles in the body: red blood cell formation, steroid hormone
function, nucleic acid synthesis, etc., and the RDA is 1.9 mg. Meat, fish, legumes, whole grains
are examples of foods that contain Vit B6.

Vitamin B12 is useful as a co-factor for some enzymes; it also converts homocysteine
to amino acids. DNA methylation that occurs during embryonic and fetal development
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modulates gene expression, cell differentiation, and organs' formation. The RDA is 2.6ug, and
it can be found in some foods: animal products, liver, etc.

Insufficiencies in vitamin B2, B6, and B12 are known to be related to placental
abruption, stillbirth, very low birth weight, and premature deliveries, as well as higher rates of
pre-eclampsia in the offspring [31]. As shown in Tables 3-5.

Table 5. Benefits of vitamins during pregnancy condition.

Vitamins Health benefits

Vitamin A Beneficial in treating eye disorders, skin infection, etc

Vitamin D Aids in treating arthritis, diabetes mellitus, rickets, etc.

Vitamin B12 Ameliorating anaemia, kidney and liver disorders, etc.

Vitamin E Improves blood circulation

Vitamin B2 Aids in energy production, thyroid activity, the formation of red blood cells
Vitamin K Helps in blood clotting, brain function, and bone density

Vitamin C Help in treatments of scurvy, diabetes mellitus, cancer, common cold, etc.

3. Strategies for Correction of Micronutrients Malnutrition

3.1. Fortification.

This is an act of increasing the content of essential nutrients in food to enhance the
nutritional value of the food supply and afford a public health value with negligible menace to
health. This helps an individual to avoid vitamin and mineral deficiencies.

3.2. Supplementation.

A dietary supplement is a manufactured product intentionally added to supplement the
diet when consumed by mouth as a pill, capsule, tablet, or liquid. A supplement can provide
nutrients either extracted from food sources or synthetic, individually or in combination, to
increase the quantity of their consumption [32].

3.3. Dietary modification.

This is a change made during food preparation, processing, and consumption to increase
the bioavailability of micronutrients and reduce micronutrient deficiencies in food at a
commercial or individual/household level [32].

4. Conclusions

Existing and emerging research connecting micronutrient deficiencies in pregnancy
state with adverse birth outcomes is a stimulating development. Strategies for correcting the
deficiency of these micronutrients in pregnant women have gone a long way in improving
pregnancy outcomes over the years. However, it is more beneficial to consume adequate
micronutrients before conception to minimize the likely risks associated with their deficiencies
in both the mother and the fetus. Also, consume it while being pregnant to meet the adequate
levels of the micronutrients that the mother and fetus need.
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