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Abstract

The adequate supply of vitamins A and E to newborns is essential. However, factors such as maternal nutritional
status and nutrient interaction may limit its bioavailability. The aim of this study was to establish nutritional
status for vitamins A and E and evaluate the correlation of retinol on colostrum alpha-tocopherol in lactating
women. A total of 103 lactating women were recruited at a Brazilian public maternity hospital. Fasting serum and
colostrum samples were collected in the immediate post-partum. Retinol and alpha-tocopherol levels were
determined by high-performance liquid chromatography and nutritional status for these vitamins was defined
from specific cut-off points for serum and colostrum. Mean serum and colostrum retinol (1.49 ymol L™,
2.18 umol L) and alpha-tocopherol (26.4 umol L™, 26.1 umol L) indicated satisfactory biochemical status.
However, we found a prevalence of subclinical deficiency of vitamin A and vitamin E in serum (15.5% and 16%)
and colostrum (50% and 60% ). Lactating women with serum retinol = 1.05 umol L™ showed an inverse corre-
lation between serum retinol and alpha-tocopherol concentration in the colostrum (P = 0.008, r = —0.28). This
association was not observed in serum level < 1.05 umol L™'. The nutritional status of lactating women for
vitamins A and E was adequate, although there is a risk of subclinical deficiency. The negative correlation of
serum retinol on alpha-tocopherol concentration in the colostrum must be carefully evaluated in situations of
vitamin A supplementation, because alpha-tocopherol bioavailability in maternal milk may be compromised.
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Introduction

Vitamins A and E are essential nutrients that play
important roles in several biological processes. Lipid
solubility is a characteristic that allows them to share
similar mechanisms in the metabolism and during
transfer to the offspring. Nevertheless, these vitamins
also exhibit molecular aspects and completely differ-
ent functions (Debier & Larondelle 2005).

The term vitamin A is used for all -ionone deriva-
tives that display biological activity of all-trans
retinol. The retinoid class encompasses both natural
forms of vitamin A and the many synthetic analogues
of retinol, with or without biological activity (Blom-
hoff & Blomhoff 2006). Dietary vitamin A is ingested
in two main forms: preformed vitamin A and provita-
min A carotenoids. The first is provided by animal
foods such as liver, eggs and dairy products, the latter
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are supplied by green and yellow or orange veg-
etables and some fruits (Ross & Harrison 2007).

The term vitamin E refers to a family of eight
chemically related compounds: o-, f-, ¥ and
d-tocopherol, and tocotrienol, but which differ in
structure and bioavailability. Alpha-tocopherol is the
most active form, while other natural forms do not
contribute to the nutritional demands of vitamin E.
Although they can be absorbed, they are not con-
verted to alpha-tocopherol by humans, in addition to
being weakly recognised by liver alpha-tocopherol
transfer proteins (o~ TTP; Institute of Medicine 2000).

Vitamin E is widely distributed in foods such as
cereal grains, green vegetables, oils, liver and dairy
products. Because of this characteristic, its deficiency
is rarely food-based (Traber 2007). However, the
insufficient supply of vitamin E may compromise
immune and pulmonary system development in new-
borns, in addition to making them prone to
haemolytic anaemia, mainly when they are premature
and are of low-weight (Antonakou et al. 2011).

By contrast, the primary cause of vitamin A defi-
ciency (VAD), recognised as an important public
health problem in developing countries, is a chroni-
cally insufficient diet. Preschoolers, newborns as well
as pregnant and nursing women are the main risk
groups (World Health Organization 2009).

In Brazil, biochemical studies confirm that VAD is
a public health problem in several regions, including
the Northeast (Ramalho et al. 2002). Periodic supple-
mentation is the most widely adopted strategy to
prevent and control VAD in developing countries.
The Brazilian National Vitamin A Supplementation
Program provides megadoses of 200 000 IU, adminis-
tered in the immediate post-partum to lactating
women residing in high-risk regions (Ministry of
Health of Brazil 2009).

Key messages

Vitamins A and E play a crucial role in the health
and satisfactory development of newborns. Owing to
limited placental transfer of liposoluble vitamins and
diminished body reserves at birth, colostrum should
provide them in amounts that ensure adequate body
reserves in newborns (Debier & Larondelle 2005).

Certain aspects may affect the bioavailability of
vitamins A and E in the organism. These include
physiological factors, such as nutritional status,
amount of fat in the diet, food matrix and interaction
with other nutrients (Institute of Medicine 2000;
Jeanes et al. 2004; Lodge et al. 2004; Lodge 2005).

With respect to the nutrient-nutrient competition
aspect, studies conducted in cell cultures and animals
suggest the antagonistic effects between vitamins A
and E, showing that retinol may influence in reducing
alpha-tocopherol bioavailability in the organism
(Eicher et al. 1994; Nonnecke et al. 1999; Ametaj et al.
2000). However, these results must still be confirmed
in humans.

In light of the important role of vitamins A and E
for both mother and child, the aim of the present
study was to define the nutritional status of lactating
women for the aforementioned vitamins and evaluate
the correlation of retinol levels on serum and colos-
trum concentrations of alpha-tocopherol in these
women.

Materials and methods
Subjects

This cross-sectional study was conducted between
January and September 2010 with hospitalised lactat-
ing women at a reference state maternity hospital in
the city of Natal, Brazil. During hospitalization, after
delivery, mothers were recruited and gave written

* This study showed the modulating effect of retinol on colostrum alpha-tocopherol in lactating women with

serum retinol = 1.05 umol L™".

* Megadose administration of vitamin A may compromise the bioavailability of alpha-tocopherol in maternal milk,

compromising the newborn’s health.

¢ The evaluation of maternal nutritional status and administration of massive doses of vitamin A in the immediate
post-partum should be conducted by qualified professionals using specific diagnostic criteria.
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informed consent to take part in the study, which was
approved by the Research Ethics Committee of the
Federal University of Rio Grande do Norte (protocol
no. 325/09).

Sample size was estimated based on the prevalence
of a low serum vitamin A of the outcomes investi-
gated by the study. It was observed a moderate preva-
lence for serum retinol deficiency (15.5%). For
sample size calculation, a population of 300 was
selected, with an expected frequency of 15.5% and a
worst acceptable value of 6%, with a confidence level
of 95%, a minimum sample size of 95 subjects was
estimated (Statcalc software; Epi-Info, version 3.5.1;
CDC, Atlanta, GA, USA).

Sampling was obtained according to the following
exclusion criteria: existence of associated pathologies,
such as diabetes, eclampsia, neoplasias, gastrointesti-
nal, hepatic and infectious diseases, cardiopathies,
syphilis, HIV-positivity; delivery occurring more than
12 h after blood collection; multiple conceptions; con-
ception with malformation; use of supplements con-
taining vitamin A or E during pregnancy or megadose
vitamin A supplementation in the post-partum. The
final study sample was composed of 103 lactating
women.

Data on obstetric, maternal and newborn charac-
teristics were obtained from prenatal records in pos-
session of the mothers and a questionnaire applied by
the researchers. Pre-pregnancy anthropometric nutri-
tional status was determined by measuring body mass
index (BMI), calculated from body weight before ges-
tation and height (Institute of Medicine 1992). Ges-
tational weight gain was obtained from the difference
established between pre-delivery and pre-pregnancy
body weight and evaluated using recommendations
made depending on initial maternal nutritional status
(Institute of Medicine 1992).

The newborn’s gestational age was obtained
through the information contained in hospital records
and classified according to the recommendations of
the World Health Organization (1995), which consid-
ers gestational age less than 37 weeks with an indica-
tion of prematurity. Thus, neonates were subdivided
into term and preterm. For classification of birth
weight we used the criteria of the World Health Orga-
nization (1995) establishes that body weight less than

2500 g as low birth weight, weighing 2500 and 2999 g
as insufficient, weighing 3000 g and 3999 g as appro-
priate and 4000 g weight equal to or greater as over-
weight. Newborn classified as having low weight and
insufficient weight were classified as insufficient
weight in the single variable.

Biological material collection

Biological sample collection was performed after
night-time fasting on the first day post-partum. Blood
was collected (5mL) on the first day and 2 mL of
colostrum was collected for three consecutive days
under the same conditions, in order to establish a
colostrum pool. Colostrum was collected by manual
expression of a single breast that had not been previ-
ously suckled and the first ejection was discarded to
avoid fluctuations in fat content. Samples were col-
lected in polypropylene tubes protected from light,
transported under refrigeration and stored at —20°C
until analyses. The serum obtained was kept under
nitrogen atmosphere at —20°C until analyses.

After the third collection of colostrum at hospital
discharge, the lactating women were supplemented
with a megadose of vitamin A, in accordance with
recommendations proposed by the Ministry of Health
(Ministry of Health of Brazil 2009).

Biochemical analyses

Retinol was extracted from colostrum using an adap-
tation of the method described by Giuliano et al.
(1992). At a 500 uL aliquot of colostrum pool was
added 95% ethyl alcohol (Vetec, Rio de Janeiro,
Brazil) and potassium hydroxide (50% v/v) (Vetec)
for saponification at 45°C for 2 h under agitation.
Retinol was then extracted with hexane p.a. (Merck,
Rahway, NJ, USA) and evaporation in nitrogen atmo-
sphere. The extract was resuspended in 500 uL of
high-performance liquid chromatography (HPLC)-
grade absolute ethanol (Vetec) and 20 uL. was applied
to a Shimadzu chromatograph with a Shimadzu
LC-20 AT pump coupled to a Shimadzu SPD-20A/
UV-VIS detector (Shimadzu Corp., Kyoto, Japan) and
Shim-pack CLC-ODS (M) column (4.6 mm X 15 cm).
Data were processed using LC solution software
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(Shimadzu®). The mobile phase used was 100%
methanol in an isocratic system with a flow rate of
1 mL min™ and wavelength of 325 nm.

A 500-uL aliquot of colostrum pool was used to
extract alpha-tocopherol using an adaptation of the
method proposed by Ortega et al. (1998). Ethanol
(95%) (Merck) was used for protein and hexane p.a.
(Merck®) precipitation for extraction. After evapora-
tion in nitrogen atmosphere, the extract was diluted in
250 uLL of absolute ethanol (Vetec®) and 20 ul. was
applied to the HPLC. The mobile phase used was
methanol and MiliQ® water (97:3) in an isocratic
system with a flow rate of 1.5 mL min™ and wave-
length of 292 nm.

Analysis of serum retinol and alpha-tocopherol fol-
lowed the same method as that used for colostrum
alpha-tocopherol and detection was performed in
the same chromatographic profile. A programmed
change in wavelength from 325 to 292 nm occurred
after 5 min of sample elution in 100% methanol and
flow rate of 1 mL min™".

Identification and quantification of retinol and
alpha-tocopherol in the samples was achieved by
comparing the areas obtained in the chromatographic
profile with those generated by all-trans retinol and
alpha-tocopherol standards (Sigma, St Louis, MO,
USA), respectively. Concentrations of the standards
were confirmed by the specific extinction coefficient
in absolute ethanol for retinol (¢ 1%, 1 cm =1780-
325nm) (Milne & Botnen 1986) and alpha-
tocopherol (& 1%, 1 cm =75.8-292 nm) (Nierenberg
& Nann 1992). The accuracy of the method was evalu-
ated, showing a recovery of 96%. Quantification and
detection limits were obtained with 0.17 umol L™ and
0.08 umol L of retinol standard.

Specific cut-off points were adopted to evaluate the
biochemical nutritional status of lactating women as a
function of retinol and alpha-tocopherol. For retinol,
1.05 umol L' in serum (West 2002) and 2.1 umol L™
in colostrum was adopted (Macias & Schweigert
2001), while for alpha-tocopherol a cut-off point of
16.2 umol L was used (Sauberlich et al. 1974). Since
there is no previously defined cut-off point for colos-
trum alpha-tocopherol in the literature, values for this
vitamin below the mean concentration found in
the colostrum of individuals in this study who exhib-

ited adequate levels of serum alpha-tocopherol
(=162 umol L) were classified as insufficient
levels of vitamin E. Therefore, a cut-off point of
26.1 umol L™! was established for colostrum.

Statistical analyses

Statistica 7 (StatSoft, Tulsa, OK, USA) software was
used for statistical analyses. Vitamin concentrations in
serum and milk were presented as mean and standard
deviation. The differences between the means of para-
metric data were analysed using Student’s #-test for
dependent and independent data. The chi-squared
test was used for categorical variables. The relation-
ship between biochemical data and maternal charac-
teristics was assessed using Pearson’s correlation.
Differences were considered significant for P < 0.05.

Results

The lactating women included in this study (n = 103)
were aged between 14 and 41 years. Even though
around 50% exhibited adequate pregestational nutri-
tional status, with BMI suggestive of eutrophy, 36%
displayed some degree of overweight prior to gesta-
tion, obtaining BMI indicative of overweight and
obesity. The same situation was observed when anal-
ysing gestational weight gain. Half of the population
(n=56) maintained body weight gain within recom-
mended levels. However, 21 women exceeded
estimated mean weight based on pregestational nutri-
tional status (Table 1).

With respect to obstetric characteristics, half of the
lactating women were primipara (n =55) who under-
went caesarean delivery (n = 53). It was found 61% of
women classed as overweight and obesity according
to BMI pre-pregnancy and 33% of women who had
excessive gestational weight gain had caesarean deliv-
ery. Mean gestational age of the newborns was 38 = 3
weeks, 24% of which were preterm. Mean weight was
3.1 Kg; however, 40% had insufficient birth weight.

Analysis of the entire group of participants showed
mean serum concentration of 1.49 = 0.4 umol L™! of
retinol and 26.4 + 8.0 umol L™ of alpha-tocopherol.
Mean colostrum values were 2.18 = 0.8 umol L™!
for retinol and 26.1 =12.8 umol L' for alpha-
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Table 1. Characterisation of the study population based on obstetric,
maternal and newborn parameters established

Characteristics Total group (n =103)
Maternal age (years) 24 £ 7%
Adolescent [n (%)] 25 (24)
Adult [n (%)] 78 (76)
Maternal nutritional status’
Low weight [n (%)] 13 (13)
Eutrophy [n (%)] 53 (51)
Excess weight [n (%)] 37 (36)
Gestational weight gain® (kg) 12 + 5%
Insufficient [n (%)] 26 (25)
Adequate [n (%)] 56 (54)
Excessive [n (%)] 21 (20)
Number of previous deliveries®
Primipara [n (%)] 55 (53)
Multipara [1n (%)] 48 (47)
Type of delivery!
Caesarean [n (%)] 53 (51)
Natural [n (%)] 50 (49)
Newborn gestational age** (weeks) 38 + 3%
Preterm 25 (24)
Term 78 (76)
Birth weight' (kg) 3,1 = 0,6%
Insufficient [n (%)] 41 (40)
Adequate [n (%)] 54 (52)
Excessive [n (%)] 8.0 (7.0)

*Mean = standard deviation. "Maternal nutritional status classified
according to pregestational body mass index (Institute of Medicine
1992). *Gestational weight gain classified according to the recommen-
dations made from the initial maternal nutritional status. Sprimipa-
rous: no previous pregnancy; multiparous: one or more previous
pregnancies. “Type of delivery in the current pregnancy. **Pre-
term: gestational age < 37 weeks. Term: gestational age between 37
and 41 weeks and 6 days. "'Insufficient birth weight: <2999 g,
Adequate birth weight: between 3000 and 3999 g. Excessive birth
weight: = 4000 g.

tocopherol. An analysis of mean serum retinol and
alpha-tocopherol in the total group could suggest an
adequate nutritional status. However, in individual
analysis, serum retinol and alpha-tocopherol levels of
each of the lactating women indicated a moderate
prevalence for serum retinol deficiency of 15.5% for
vitamin A and 16% for vitamin E. The colostrum
levels of these vitamins show higher prevalence of
deficiency for both vitamin A (50%) and vitamin E
(61%) (Table 2).

In the group of lactating women with serum retinol
levels above 1.05 umol L7, it was found that 34%
exhibited colostrums retinol levels suggestive of sub-
clinical deficiency. Similarly, those classified as having

satisfactory nutritional status for vitamin E, based on
their serum levels, had a subclinical deficiency preva-
lence of 44% for this vitamin when their colostrum
levels were considered.

The correlation of all variables maternal, obstetric
and newborn used in the study was tested for alpha-
tocopherol and retinol in serum and colostrum.
However, none of the variables was associated with
retinol and alpha-tocopherol levels in the lactating
women (P >0.05). There was also no correlation
between plasma retinol and alpha-tocopherol
(P=0.53, r=0.06), serum and colostrum retinol
(P=0.11, r=0.15) or serum and colostrum alpha-
tocopherol (P =0.22,r =-0.12). A positive correlation
was observed only between colostrum vitamin A and
E levels (P =0.04, r =0.18).

Biochemical serum and colostrum analyses in
lactating women with serum retinol levels =
1.05 umol L showed a negative correlation of serum
retinol on colostrum alpha-tocopherol (P =0.008,
r=-0.28) (Fig. 1). There was no correlation between
serum and alpha-tocopherol levels in this group of
women (Table 3). Biochemical data on the lactating
women group with serum retinol below the cut-off
point of 1.05umol L' revealed no relationship
between serum retinol and alpha-tocopherol levels in
the colostrum.

Discussion

Lactating women have been considered a biologically
vulnerable group, at risk of presenting with marginal
or deficient nutritional status in a number of micro-
nutrients and related composites. Maternal nutri-
tional status is a critical factor of pregnancy outcome,
for both the mother and the child. Thus, monitoring
nutritional deficits and excesses is important for
reducing the risks of gestational complications (Brasil
& Demarchi 2003).

The percentage of excess weight in pregestational
and gestational periods observed in the lactating
women corroborated the results obtained in several
countries (Walsh 2007). Our data confirm the world-
wide tendency towards increased obesity in pregnant
women, which is associated to a high risk of maternal
and perinatal complications, including the need for
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Table 2. Biochemical levels and prevalence of retinol and alpha-tocopherol deficiency in the total group of lactating women and in cut-off points

for serum
Substance Biochemical information Total group Serum cut-off point
=1
(n=103) <1.05 pmol L (1 =16) =1.05 gmol L (n=87)
ROH Serum ROH* 149 =04 0.84 £ 0.17 1.61 = 0.35
Colostrum ROH* 218 £0.8 1.87 £ 0.72 225 £0.79
Serum deficiency' [n (%)] 16 (16) 16 (100) 0.0 (0.0)
Colostrum deficiency* [ (%)] 52 (50) 12 (81) 30 (34)
<16.2 umol L™ (n=15) =16.2 umol L™ (n = 88)
Serum TOH* 26.4 + 8.0 12.8 = 2.7 28.7 * 6.08
TOH Colostrum ROH* 26.1 +12.8 257 *122 28.24 * 16.1
Serum deficiency® [n (%)] 15 (16) 15 (100) 0.0 (0.0)
Colostrum deficiency® [1n (%)] 59 (61) 10 (66) 39 (44)

ROH, retinol; TOH, alpha-tocopherol. *Mean * standard deviation. "Prevalence of serum vitamin A deficiency based on a cut-off point of

1.05 umol L for serum retinol. *Prevalence of colostrum vitamin A deficiency based on a cut-off point of 2.09 umol L' for colostrum retinol.
SPrevalence of serum vitamin E deficiency based on a cut-off point of 16.2 umol L™ for serum alpha-tocopherol. 1Prevalence of colostrum
vitamin E deficiency based on a cut-off point of 26.1 umol L' established for colostrum alpha-tocopherol.
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Fig. 1. Relationship between serum retinol and colostrum alpha-
tocopherol concentrations of lactating women with serum retinol =
1.05 umol L™, ROH, retinol; TOH, alpha-tocopherol.

caesarean delivery (Walsh 2007). This characteristic
was found in the present study, as evidenced by
the high prevalence of women that underwent this
procedure.

The entire group of lactating women presented
with a satisfactory biochemical nutritional status for
vitamin A and E, based on their serum levels. Serum
retinol levels corroborated similar studies (Ortega
et al. 1997; Ribeiro et al. 2010), were higher than those
in Africa (Semba et al. 2000) and lower than those
obtained in German women (Schultz et al. 2007).
Serum alpha-tocopherol values were compatible with
those observed in other studies (Ascherio et al. 1992;

Garcia et al. 2010) and higher than in Cuban women
(Rodriguéz et al. 2002).

Colostrum retinol levels also indicated satisfactory
nutritional condition and agreed with values pro-
posed by industrialised nations (Newman 1993).
Alpha-tocopherol content was similar to that
obtained in other studies (Macias & Schweigert 2001;
Garcia et al. 2010).

The prevalence of vitamin deficiency in the study
population showed that for vitamin A, 15.5% had
inadequate serum retinol, even though 50% exhibited
insufficient colostrum levels. For vitamin E, the preva-
lence of alpha-tocopherol levels indicative of defi-
ciency also showed discrepancy between serum
(16%) and colostrum (61%) levels, considering the
cut-off point established for alpha-tocopherol in this
study in consequence of lack of data in the literature.

These data allow us to assert that the amount of
vitamins A and E obtained by maternal breastfeeding
in our study population may have been nutritionally
inadequate for the newborn, limiting its normal devel-
opment and making it vulnerable to nutritional defi-
ciency.A similar result was found in lactating women in
Rio de Janeiro, where the prevalence of reduced colos-
trum retinol levels (42%) coincided with the unsatis-
factory consumption of dietary vitamin A (Meneses &
Trugo 2005). There is a lack of data about the preva-
lence of vitamin E deficiency in the colostrum.
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Table 3. Correlations established between retinol and alpha-tocopherol based on a cut-off point for serum retinol

Cut-off point Serum ROH x Serum ROH x Serum TOH x Colostrum ROH x
for serum retinol colostrum TOH serum TOH colostrum ROH colostrum TOH

r Pf r P r P r P
<1.05 umol L 0.25 0.364 0.31 0.235 -0.33 0.21 0.49 0.055
=1.05 umol L -0.28 0.008 0.55 0.065 0.04 0.66 0.14 0.19

ROH, retinol; TOH, alpha-tocopherol. r = correlation coefficient; P = significance level (P < 0.05).

*Correlation coefficient. fSignificance level (P < 0,05).

It was found that 34% of women with serum
retinol = 1.05 umol L' and 44% with serum alpha-
tocopherol = 16.2 umol L' showed reduced levels of
vitamins A and E in colostrum, respectively. In accor-
dance with previously discussed results, analysis of the
prevalence of subclinical deficiency in groups of lac-
tating women with serum values above the cut-off
point confirmed the greater sensitivity of colostrum in
maternal nutritional status (World Health Organiza-
tion 1996).

The World Health Organization (1996) recom-
mends maternal milk level as the only indicator of
the nutritional status of the mother and the newborn.
Some studies show the use of milk retinol with this
aim (Stoltzfus & Underwood 1995; Haskell & Brown
1999). However, even though alpha-tocopherol
content in milk has been the focus of several studies
(Macias & Schweigert 2001; Schweigert et al. 2004;
Azeredo & Trugo 2008; Dimenstein etal. 2010;
Garcia et al. 2010), reports on the application of
vitamin E as assessment parameter of nutritional
status are scarce.

Vitamin concentration in maternal milk responds as
a function of dietary ingestion and maternal supple-
mentation, and when this ingestion is low, the concen-
tration in milk may be more affected than plasma
concentration, which is homeostatically controlled
(Azeredo & Trugo 2008). For this reason, vitamin A
and E levels in mother’s milk are more responsible for
changes in nutritional status, making them efficient
parameters for diagnosing maternal and newborn
nutritional status and good indicators for measuring
the impact of intervention programmes.

The influence that the characteristics of the
research subjects have on retinol levels remains

contradictory in the literature, showing both positive
(Mello-Neto et al.2009) and negative results (Dimen-
stein et al. 2003; Ahmed et al. 2004; Meneses & Trugo
2005). In this study, none of the obstetric, maternal
and newborn was associated with retinol and alpha-
tocopherol levels of the lactating women.

As in other studies with Brazilian women (Azeredo
& Trugo 2008; Garcia et al. 2010), a positive correla-
tion was observed between retinol and alpha-
tocopherol in maternal milk. However, plasma retinol
and alpha-tocopherol were not related to their
concentrations in milk, likely because of the alterna-
tive transport mechanism of these vitamins to the
mammary gland, irrespective of their plasma concen-
trations (Li et al. 2000; Meneses & Trugo 2005).

The negative correlation of serum retinol on alpha-
tocopherol in colostrum, observed only in lactating
women with serum retinol levels above the cut-off
point adopted (P =0.008, r=-0.28), corroborates
the aspect of competition between retinol and
alpha-tocopherol currently under discussion in the
literature.

Studies that consider the modulating effect of
retinol on alpha-tocopherol levels were established
only under conditions of elevated vitamin A (Debier
& Larondelle 2005). In studies conducted with calves,
mares and humans (Eicher ez al. 1994, 1997; Schelling
et al. 1995; Nonnecke et al. 1999; Ametaj et al. 2000),
the vitamin A supplied reached levels many times
higher than the daily doses recommended for the
study population.

The exact mechanism that supports these observa-
tions has not been fully explained. However, it is sug-
gested that retinoic acid isomers may have a negative
influence on the production of a-TTPs, reducing its
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incorporation into very low density lipoprotein and
thus, affecting tocopherol plasma levels (Ametaj et al.
2000). There is also evidence that these isomers could
reduce the hepatic expression of mRNA apoliprotein
A-1 present in high-density lipoprotein (HDL), an
important carrier of plasma alpha-tocopherol to the
tissues (Berthou er al. 1998).

Considering the evidence in the mammary gland of
both o-TTP -related mechanisms (Lauridsen et al.
2002; Debier & Larondelle 2005) and scavenger
receptor class B, type I involved in the supply of
alpha-tocopherol by means of the HDL, it is sug-
gested that the aforementioned devices described can
be extended to the influence established in maternal
milk.

Despite the diagnosis of satisfactory nutritional
status, an elevated risk of subclinical deficiency for
vitamins A and E was revealed in maternal colos-
trum levels. Such a situation, added to the negative
association of retinol levels on colostrum alpha-
tocopherol, reinforces the idea that the evaluation of
maternal nutritional status and administration of
massive doses of vitamin A in the immediate post-
partum should be conducted by qualified profession-
als using more specific diagnostic criteria. These
measures are necessary because lactating women not
at risk of vitamin A deficiency enrolled in supple-
mentation programmes may exhibit reduced bio-
availability of alpha-tocopherol in maternal milk,
compromising the newborn’s nutritional status.
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