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Abstract

The human being has around 100 trillion cells and of these, 50 billion are renewed daily. Each cell uses numerous nutrients to 
promote its proper functioning. The promotion of a perfect cellular functioning allows the organs the expected functional execution 
[1,2]. Medicine has demonstrated in recent centuries the correlation between nutritional imbalances and various diseases associated 
with them. The relationship between human beings and food dates to antiquity [3,4].  Thus, it is understood that nutrition is essential 
for the existence of living beings. Nutrition is the science that studies food and nutrients, analyzing its action, interaction and bal-
ance related to health and disease [5]. Functional nutrition consolidates genetic, physiological and scientific knowledge, taking into 
account the emotional and environmental aspects of the human being to promote health in its integral form [6,7]. Here, it is worth 
mentioning that dietotherapeutic care involves everything from cellular nutrition to stress factors, emotional changes, exposure to 
pesticides and environmental pollutants [8,9].
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Nutritional care for a healthy pregnancy

Much is said about a healthy diet during pregnancy, but it is 
known that eating habits and even the use of medications can al-
ter cell nutrition and impair the development of pregnancy. For 
example, the use of oral contraceptives can promote the reduction 
of stocks of various minerals and vitamins such as folic acid, ri-
boflavin, pyridoxine, cobalamin, vitamin C e, and minerals such as 
magnesium, selenium and zinc [10,11]. Such nutritional deficien-
cies can lead to complications during pregnancy. Cyanocobalamin 
deficiency increases homocysteine concentration and may lead to 
miscarriage due to hyper coagulability [12]. 

In addition, the literature describes those women who had ba-
bies with fetal neural tube (DTN) defects had serum levels of folic 
acid and erythrocytic cobalamin, slightly reduced when compared 
to women in the control group, associated with increased serum 
homocysteine levels. According to the studies, they are indepen-
dent risk factors for TD, low levels of folate serum and cobalamin 
[13].

Neural tube defects or malformations are anencephaly, hydro-
cephalus, meningomyelocele and spina bifida. Such malformations 
are directly linked to hyperhomocysteinemia and reduced levels of 
vitamin B12 and folic acid [14]. 

Neural tube closure occurs in the first weeks of pregnancy, and it 
is currently that the body uses nutrient reserves, especially B-com-
plex vitamins such as B9 and B12. Therefore, the stocks of these nu-
trients in the pre-gestational period should be satisfactory [15,16].

Some studies reinforce that the joint supplementation of vita-
mins and minerals and doses between 400 and 800 mcg of folic 
acid have more efficiency for the prevention of DTN than folic acid 
supplementation alone. This is due to nutritional imbalances that 
its use isolated in high doses can cause in other nutrients such as 
zinc deficiency, vitamin A and B12, in addition to vitamin B6 [17].

Thus, it is understood that the nutritional conditions of women 
for pregnancy come before conception.  There is already consen-
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sus that the first thousand children’s day, between conception and 
the end of the second year of the child’s life, shape the brain and 
metabolic development of human beings [18]. Thus, researchers 
suggest that women make a metabolic program that covers their li-
festyle, such as avoiding tobacco consumption, alcoholic beverages, 
high intake of saturated and trans fats, sleep quality, exposure to 
the sun, consuming healthier foods and practiced regular physical 
activity [19]. 

Metabolism in Pregnancy
The gestational period is marked by an intense anabolic pro-

cess. Weeks after conception, the placenta is already formed and 
begins to secrete important hormones related to the metabolism of 
various nutrients. These alter maternal metabolism, promote fetal 
growth, prepare the mother for labor and lactation [20].

Metabolic adaptations resulting from pregnancy are essential to 
ensure the growth and proper development of the fetus, provide 
sufficient energy and nutrients until its birth and control maternal 
stocks of nutrients and energy during pregnancy, delivery and lac-
tation [21,22].

Of the maternal physiological changes, what stands out most is 
the hemodilution, which increases its total blood volume by 40 to 
50%. Such adaptation is due to the supply to protect the mother 
and baby when in supine position, in addition to preventing blood 
loss during childbirth.

In pregnancy, a reduction in the plasma level of amino acids is 
observed due to the high fetal demand. The pregnant woman saves 
this type of substrate for fetal synthesis and there is an adjustment 
in lipid metabolism. The baby uses about 80% glucose for energy 
production, not using circulating fatty acids.

The hormones involved are GH (placental), epinephrine, placen-
tal lactogen hormone (hPL), and others that increase for lipolysis 
and use of pregnant women as energy, raising plasma levels of cho-
lesterol, fatty acids, TG and phospholipids. As the mother preser-
ves plasma glucose for the fetus, her fasting glucose is 15 to 20mg 
lower than in the pre-gestational period. For this to be possible, 
during this period, a peripheral resistance to insulin is observed. 
During feeding, maternal hyperinsulinemia suppresses lipolysis 
and ketogenesis and increases amino acid uptake. Promoting an 
adjustment in fat storage and tissue protein synthesis. The hormo-
nes involved in this mechanism are progesterone, placental GH, lac-
togenic hormones, glucagon, cortisone and estrogen [23,24]. Some 

hormones affect a woman’s quality of life during pregnancy. Thus, 
progesterone increases appetite in the first half of pregnancy, re-
ducing uterine contractility and intestinal motility. Estrogen plays 
hydroscopic action on tissues, favoring its elasticity and edema. It 
also dilutes serum proteins and favors skin hyperpigmentation and 
can reduce appetite in the second half of pregnancy. Human pla-
cental lactogen (hPL) has mammogenic action and reduces insulin 
sensitivity during pregnancy [25,26].

Due to all these changes, the mother’s nutritional and energy 
demand becomes very high. Thus, the two second quarters are 
marked by the increase in the caloric requirement to meet all this 
demand. It is also worth mentioning that gene expression is de-
pendent on nutrients such as omega-3, zinc, chromium, vitamin D, 
magnesium and others [27,28].

At the beginning of pregnancy, there is no caloric increase. The-
re is then, from the second trimester, an increase in the mother’s 
metabolic rate until the third trimester of approximately 300 kcal/
day, increasing the risk of ketosis when food deprivation occurs in 
the mother [29,30].

It is important to identify whether the pregnant woman is un-
derweighting or overweight at the beginning of pregnancy, to enab-
le appropriate interventions to correct nutritional imbalances. The 
low weight of the pregnant woman increases the risk of preterm 
and low birth weight and maternal anemia. Overweight and mater-
nal obesity increase the risk of cesarean section, difficulty in losing 
weight after childbirth, having overweight children, gestational 
diabetes and hypertension that can compromise the life of the baby 
and the mother [31].

Regarding satisfactory weight gain, eutrophic pregnant women 
are expected to increase from 15 to 20% of her pre-gestational 
weight. According to the Institute of Medicine [31], the recommen-
ded weight gain is reported in table 2 [32].

In twin pregnancies, individualized evaluation is necessary. In 
any case, a weight gain of around 2.7kg per month is recommended 
from the twentieth gestational week (VITOLO, 2008).

Pregnant Woman’s Food
From conception to breastfeeding, the baby is totally dependent 

on the feeding of the pregnant woman. This is because during preg-
nancy, the baby feeds on nutrients absorbed and metabolized by 
the mother. In addition, the pregnant woman’s eating habits still di-
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First quarter Second quarter Third quarter
Physiological 

changes
10-25% physiological increase 
in functions and metabolism. 

Increased heart rate.

Thickening of the muscle fibers 
of the uterus, causing pressure 

on the bladder on the right 
side.

Loss of concentration and 
increased drowsiness caused 

by progesterone.

Relaxation of the Muscles of the TGI causes 
lower secretion of digestive enzymes, 

leading to delay in gastric emptying and 
constipation.

50% increase in blood volume.

Increased respiratory rate.

Baby growth pushes the ribs and pelvis.

Insulin resistance.

Progesterone causes hypotonia of 
the isophane inferior sphincter

Increased pressure of the uterus on 
the stomach.

Changes already related in the 
second quarter, but it is noted more 

markedly.

Common 
symptoms

Heartburn, nausea and vomi-
ting, eructation and bloating.

Breast paresthesia and Mastalgia, colostrum 
production, gum slur, gastroesophageal 

reflux and heartburn, dyspnea, frequency 
and urgency to urinate, need for rest and 

drowsiness, mmss edema and LLLl, discom-
fort to walk, increased hunger.

All related in the second quarter 
and may be more pronounced at 

this stage.

Table 1: Summary of physiological changes during pregnancy.

Nutritional status  
Pre-gestational

Total weight gain in 
the 1st quarter (kg)

Weekly weight gain rate in the second 
and third trimesters of pregnancy (kg) Total weight gain (kg)

Pre-gestational BMI or in the first 
trimester of < 20

2,3 0,521 (0,453 - 0,589) 12.5 to 18 kg

Pre-gestational BMI between 20 
and 24.9

1,6 0,406 (0,362 - 0,453) 11.5 to 16 kg

Pre-gestational BMI between 25 
and 29.9

0.3 to 0.9 0,272 (0,226 - 0,317) 7 to 11.5 kg

Pre-gestational BMI > 30 0 0,226 (0,181 - 0,272) 6 to 7 kg

Table 2: Recommended weight gain according to gestational trimesters.

rectly influence the baby’s variety, quality and even taste, because 
the placenta can interfere with the baby’s taste and smell [29,30].

It is important to note that during pregnancy, women should 
not diet restrictively or lose weight during this period. Researchers 
have demonstrated that this type of conduct can generate smaller 
babies with metabolic alterations. Thus, the diet should be as heal-
thy and varied as possible, including fresh vegetables and fruits, 
grains and seeds, as well as whole grains, lean protein sources and 
healthy fats. It is important to consume meals every 2 and a half to 
3 hours, in smaller amounts and chew the food very well to facili-
tate digestion and avoid gastric discomforts such as reflux, hear-
tburn, eructation and gases, in addition to constipation [22,28,30]. 

Meals should include all food groups such as complex or who-
le carbohydrate, legumes, vegetables and fruits, AVB proteins and 

mono and polyunsaturated fats. This care makes it possible to in-
take different nutrients that complement each other and provide 
sufficient substrate for the nutrition of the mother and baby to be 
adequate [33]. 

Regarding the distribution of macronutrients, calculated un-
der the total energy value (VET), it is recommended 45 to 65% of 
carbohydrates, 15 to 20% of proteins (adjusting to 10g or 1.1g/kg 
of pre-gestational weight/day, not exceeding the intake of 71g per 
day) and 20 to 35% lipids [2].

The American Dietetic Association (ADA) does not guide diets 
that have amounts of less than 130g/day of carbohydrates, har-
ming maternal and child health. As for proteins, high biological 
value (AVB) should be prioritized and their distribution between 
10% and 35% of VET AL In addition, the intake of saturated fats 
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should be less than 7% of total lipids and cholesterol, less than 
200mg/day. The recommendations of vitamins, minerals and fi-
bers (20 - 35g/day or 14g for every 1000 kcal) are similar for preg-
nant women who have mgd or not.  It is important to note that the 
energy recommendation should promote adequate weight gain 
and restrictive diets are discouraged and may lead to ketonuria [2]. 

The RDA recommends a daily intake of 175g/day of carbohy-
drates for pregnant women and 210g/day for lactating women. 
Protein consumption of 1g/kg/day (calculated on pre-gestational 
or acceptable weight) is recommended with an additional 1g/day 
in the first half, 9g/day in the second trimester and 31g/day in the 
third trimester. Of these, it was recommended to intake at least 
50% of protein of high biological value [30].

Good quality proteins or AVB are those from animal origin such 
as meat and poultry, dairy products, eggs and fish. According to 
IOM, these proteins are the source of the nine essential amino acids 
(phenylalanine, histidine, isoleucine, leucine, lysine, methionine, 
threonine, tryptophan and valine) and, for this reason, are called 
AVB or “complete proteins”. Plant proteins such as those present 
in legumes, grains, nuts, seeds and some vegetables do not include 
all essential amino acids, so they are called “incomplete proteins” 
[30].

To the so-called simple or complex carbohydrates, such nomen-
clature was related to the speed of digestion and availability of 
seeric glucose. Being the simple carbohydrates of rapid digestion 
and elevation of glycemia and complex, being of slower digestion 
and gradual elevation of glycemia. Currently, it is known that the 
structure of the molecule influences digestion time and glucose 
elevation [33].

However, postprandial glycemia is influenced by the time of 
metabolization of carbohydrates, the availability of serum glucose, 
insulin secretion and its peripheral tissue sensitivity. So, the gly-
cemic response depends on the amount and glycemic index of the 
carbohydrate ingested [34].

The intrinsic factors that influence the glycemic response of car-
bohydrates may be their physical form (juice or fruit), the type of 
starch, maturation, the type of preparation (fried, cooked, roasted), 
among others [30].

There are other factors that contribute to the glycemic response 
and that prevent the accuracy of this calculation such as age, body 
composition, mealtimes, chewing, existence of peripheral resistan-
ce to insulin, intestinal microbiota and genetic individuality, among 
others [27,28].

In any case, two mechanisms can impact to reduce the glycemic 
response in meals, such as modulating the rate of absorption of 
carbohydrates including more viscous fibers and mono or polyun-
saturated fats and increasing insulin secretion through protein in-
take [5].

The concentration and distribution of carbohydrates throu-
ghout the day can contribute to better glycemic control. However, 
this strategy should be individualized, considering the eating habi-
ts, tests and tolerance of the pregnant woman. Thus, to control the 
glycemic load of the diet, fractionation and reduction of carbohy-
drate volume are guided, maintaining fixed schedules for meals 
[2,4].

The fractionation of meals allows the pregnant woman not to 
present hypoglycemia, nausea and even emesis, besides regulating 
the hunger-satiety axis. Establishing mealtimes allows the body to 
organize itself to provide digestive enzymes and hormones, opti-
mizing the digestive process and avoiding discomfort [34].

Due to the increase in free fatty acids resulting from pregnan-
cy, one should consider an intake of up to 30% of vet of total fats, 
limiting the intake of saturated fats to 10% and discourage the in-
take of trans fats. In dyslipidemia, it is recommended to limit the 
intake of cholesterol to 200mg/day. However, fat restriction is not 
recommended due to the fetal process of myelinization, which may 
compromise its neurological development [15]. 

Regarding, polyunsaturated long-chain n-3 (omega-3) fatty 
acids (LCPUFA) are essential in mammalian health. These facts are 
present in fish and flaxseed oil, and fish oil has the most efficient 
form of LCPUFA [4]. 

LCPUFA measures physiological processes such as angiogene-
sis, immunity, inflammatory response, among other cellular and 
molecular functions that impact health and disease. Eicosapentae-
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