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Abstract

Objective: To evaluate the influence of supplementation with retinyl palmitate in the immediate postpartum
period on the levels of secretory immunoglobulin A (SIgA) in colostrum.

Methods: A clinical trial was conducted among 96 recently-delivered mothers treated at a public maternity
hospital, divided into control group, which was not supplemented (n = 44), and test group, supplemented on the
first day postpartum (n = 52). Samples of 2 mL of colostrum were collected on the first 2 days postpartum. SIgA
was measured by turbidimetry and data were analyzed by the Student t test.

Results: Before supplementation, the average SIgA was 829.1+337.6 mg/dL in the control group and
827.34£249.8 mg/dL in the test group (p = 0.52). After supplementation, the average SIgA was 343.9+177.2
mg/dL in the unsupplemented group and 501.2+54.5 mg/dL in the supplemented group (p < 0.00001).

Conclusion: The colostrum of women supplemented with retinyl palmitate has higher levels of SIgA, which
suggests that the production of antibodies is modulated by vitamin A.
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Introduction

Breast milk is the best form of nutrition for the
newborn (NB), due to its ideal nutritional characteristics
and its immunological and psychological advantages that
are important to the reduction of infant morbidity and
mortality.!

Human colostrum, the milk secretion produced in the
first days postpartum, is rich in antibodies, providing
immunological benefits to the NB, and thus can be
compared with a vaccine.2 The main antibody in human
milk is secretory immunoglobulin A (SIgA), which is

produced by the secretory cells of the breast and released
by enteromammary circulation, protecting the NB against
microbial antigens and allergens.3

Besides having a higher concentration of immunological
components, colostrum is rich in fat soluble vitamins like
vitamin A or retinol, also known as anti-infective vitamin,
due to its importance to immune function.*

Nursing mothers and breastfed children are among
the high-risk groups for vitamin A deficiency (VAD), and
such deficiency in the mother can lead to an inadequate
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vitamin A status in the NB, which increases the risk of infant
morbidity and mortality.> Thus, vitamin A supplementation
is a useful public health strategy to improve child survival
by decreasing the risk of morbidity of infectious origin from
diseases such as measles, severe diarrhea, HIV, and possibly
malaria and intestinal helminthiases.®

Nikawa et al.” tested the influence of supplementation
with retinyl acetate on the production of immunoglobulin
A (IgA) in the mucosa of mice and observed that, in most
animals, there was an increase in IgA concentration after
vitamin A supplementation.

Other studies in mice investigated the influence of
supplementation with beta-carotene (pro-vitamin A) on
IgA levels in milk and concluded that supplementation with
this substance during pregnancy and lactation is useful
for enhancing IgA transfer to maternal milk.8

Considering the importance of vitamin A to immune
function and the evidence of an increase in IgA production
after vitamin A supplementation in animals, the present
study aimed at evaluating the influence of supplementation
with retinyl palmitate in the immediate postpartum period
on SIgA levels in the colostrums of recently-delivered
mothers treated at a public maternity hospital.

Methods

This was a clinical trial that used a convenience sample
consisting of volunteer recently-delivered mothers treated at
a maternity teaching hospital (Maternidade Escola Januario
Cicco, Natal, Brazil).

The study protocol was approved by the Research
Ethics Committee of Hospital Universitario Onofre Lopes,
affiliated with Universidade Federal do Rio Grande do Norte
(UFRN), (protocol n® 284/09) and by the board of directors
of Maternidade Escola Januario Cicco.

The sample size was calculated inferentially, using means
and dispersion measurements from a previous study.®
The standard deviation of maternal retinol levels in the
first month postpartum was assumed to be not greater
than 14.9 pg/dL. Consequently, it would be necessary
to recruit at least 42 women in each group, in order to
detect a difference of 10.0 pg/dL, with 80% power, 95%
confidence interval, and 25% loss to follow-up.

Inclusion criteria for the study were: women who
gave birth to a singleton full-term or pre-term infant
with no malformations. Women with diseases such as
diabetes, neoplasias, gastrointestinal and liver disorders,
cardiopathies, infectious diseases, syphilis, and HIV or who
reported use of vitamin A supplements during pregnancy
were not included in the study. The sample comprised 96
recently-delivered mothers, 44 of which were in the control
group (unsupplemented) and 52 in the supplemented group
(supplemented with a megadose of 200,000 IU of retinyl
palmitate in the immediate postpartum period).
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Data collection was divided into two stages, which
took place in different periods. At first, the control group
was formed, consisting of healthy women admitted to the
maternity hospital during the data collection period who met
the inclusion criteria and agreed to participate in the study.
This was followed by data collection from the test group,
using the same procedures and criteria above mentioned,
except by the supplementation given to the mothers in
the test group.

After the purposes of the study had been explained and
mothers had given their free and informed consent, a 2-mL
colostrums sample was collected after overnight fasting,
always in the morning. Next, a capsule of 200,000 IU (60
mg) of retinyl palmitate was administered to the mothersin
thetest group, while the mothersin the control group did not
receive such supplementation. On the following day, after
24 hours, colostrum was collected again before breakfast.
After the second collection, women in the control group
also received supplementation with retinyl palmitate, as
recommended by the Brazilian Ministry of Health. Colostrum
was obtained by manual expression of a single breast at
the beginning and at the end of the breastfeed in order
to avoid variation in fat content. These procedures were
carried out by undergraduate research students who were
trained for that purpose.

Colostrum samples were collected in a polypropylene tube
protected from the sunlight and taken under refrigeration
to the Laboratory of Food Biochemistry and Nutrition from
the Department of Biochemistry at the Biosciences Center
of UFRN, and stored at -20 °C until analysis. Maternal and
infant data, as well as information on delivery, were obtained
from the medical records of each mother.

SIgA was evaluated by turbidimetry, using a kit for
measuring IgA manufactured by In Vitro Diagndstica
(Itabira, Brazil). This method is based on the reaction
between immunoglobulins - as antigen — and the specific
antibody - as antibody. Such reaction usually formsinsoluble
immunoprecipitates, involving thus turbidity, which is
measured by a spectrophotometer.

It is known that SIgA is concentrated in the whey,
although a small amount is limited to milk fat globulesi0;
therefore, milk was previously centrifuged (500 x g) for
10 minutes, and the solid and fatty layer was discarded,
while the whey was collected and refrigerated at -20 °C.
In order to perform the test, whey was diluted with 0.9%
saline NaCl solution in the proportion of 1:20; accordingly,
for each 50 uL of whey, 1,000 pL of solution were added.
A total of 20 pL were taken from the diluted whey and
added to 1,000 pL of IgA antiserum (AS-A), which was
previously prepared for use and contained ethylene glycol
as accelerator. The standard solution underwent the
same procedure. Then, tubes and samples were carefully
homogenized, along with standard and blank solutions;
they were incubated in a water bath at 37 °C for 10
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minutes, so as to allow the occurrence of the reaction
between SIgA and its corresponding antiserum. The
turbidity generated by the reaction was detected at 340
nm by a spectrophotometer (Femto, Sao Paulo, Brazil).
The immunoglobulin concentration was calculated using
IgA pattern (IgA Cat. 11.002), and values are given in
mg/dL.

IgA levels were expressed as mean and standard
deviation. The Student t test was used to test the
differences between the means of parametric numerical
data, and differences were significant when p < 0.05.

Results

On the first day postpartum (0 h), the average
concentration of SIgA in the colostrums of the mothers
in the control group was 829.1+337.6 mg/dL, similar to
that of those in the test group (827.3+£249.8 mg/dL),
since the women in the latter group had not received
supplementation yet. Therefore, there was no significant
difference between mean immunoglobulin levels of both
groups on the first day postpartum (p = 0.52).

On the following day, 24 hours after receiving a
200,000 IU dose of retinyl palmitate, women in the
supplemented group showed higher SIgA levels in
their colostrum compared with mothers who were not
supplemented (501.2+54.5 mg/dL and 343.9+177.2
mg/dL respectively); therefore, there was a statistically
significant difference between the means of the groups
(p < 0.00001) (Figure 1).
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Figure 1 - SigAlevels (mg/dL)inthe colostrum of mothersin control
and test groups on the second day postpartum (24 hours
after the test group received supplementation)
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It was observed that both groups showed lower SIgA
levels in colostrum 24 hours after delivery, as compared
with those found on the first day. However, the decrease
in immunoglobulin levels in the unsupplemented group
was 58.4%, while it reached 39.5% in the vitamin
A-supplemented group.

Discussion

The fact that mothers supplemented with retinyl
palmitate had higher SIgA levels has demonstrated the
importance of vitamin A in immunity and has reinforced
the hypothesis that this vitamin is related to higher SIgA
levels in the milk of breastfeeding mothers.

According to Semba, !t vitamin A supplementation has
been shown to reduce the incidence and the severity of
several diseases. Experiences with animals suggest that
vitamin A and related retinoids modulate many elements
of the immune system, including keratin and mucin
expressions, lymphopoiesis, apoptosis, cytokine production,
neutrophyl function, natural killer cells, monocytes and
macrophages, T and B lymphocytes and immunoglobulin
production.12

An indirect measure of the potential effect of vitamin
A supplementation on B cell function is the production of
antibodies. This indirect effect, according to Duriancik et
al.,12 probably occurs due to the influence of the vitamin
on antigen-presenting cells, which have the function
of presenting the antigen to B lymphocytes, favoring
immunoglobulin synthesis.

Moreover, a study in mice showed that the nuclear
factor of activated T cells is lower in VAD and higher in the
presence of vitamin A, and that this factor is required to
enable IgA synthesis by B cells. Therefore, according to the
authors, vitamin A plays a critical role in immune response,
because its intake induces IgA production by increasing the
concentration of the factor that stimulates the cells which
produces this immunoglobulin.13

The mechanisms that lead to the higher presence of
SIgA in human milk after vitamin A supplementation are
not totally elucidated yet; thus, further studies on the
subject are needed, even to investigate which factors are
involved in such a fast response to supplementation as that
observed in our study.

Additionally, a limitation of this study was that it did not
examine SIgA levels in colostrum during a longer period of
time after supplementation, which could make it possible
to analyze immunoglobulin content in mature milk as well,
in order to investigate if maternal supplementation shows
long-term benefits on SIgA content in milk.

It was observed that SIgA concentration in women'’s
colostrum on the first day postpartum was nearly twice
as high as the concentration of this immunoglobulin in
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colostrum on the second day. However, this decrease
was expected, since, according to Ballabio et al.,14 SIgA
concentration in colostrum significantly decreases in the
first days postpartum. However, the total amount of this
immunoglobulin ingested by the child remains practically
unchanged during the first 2 to 3 months of life, due to an
increase in infant milk consumption.15

Although there is a decrease in immunoglobulin levels,
it was observed that mothers supplemented with retinyl
palmitate in the immediate postpartum period showed,
on average, 30% more SIgA in colostrum on the second
day postpartum when compared with unsupplemented
mothers.

Thus, the results obtained show that vitamin A is
important in immunity, because they suggest that the
production of antibodies is modulated by this vitamin,
which indicates that supplementation may be considered an
effective alternative to improve the immunity and nutritional
status of nursing women and their NBs.
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