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ABSTRACT: This study aimed to determine the occurrence of Candida spp. in the oral cavity of predominantly breastfed
infants and in their mothers’ mouths and breasts, as well as in the oral cavity of bottlefed infants and in non-lactating
women. One hundred and sixty nine women and eighty-five milk-fed infants took part in this study and were divided
into four groups: 1) infants predominantly on breastfeeding (n = 55) and their mothers (n = 55); 2) infants on
bottlefeeding (n = 30); 3) non-lactating women on whom oral collections were performed (n = 80) and, 4) non-lactating
women on whom breast collections were performed (n = 34). Oral and mammary swabs were cultured on Sabouraud
agar dextrose with chloramphenicol. The Candida yeast strains found were isolated and identified through morpholog-
ical and biochemical tests. Candida species were much less frequent in infants who were predominantly breastfed
than in those who were bottlefed. Yeasts were much more frequent on the breasts of lactating women, with statistical
difference in relation to the control group.

DESCRIPTORS: Candida; Candida albicans; Candidiasis; Candidiasis, oral; Breast diseases; Breast feeding.

RESUMO: O objetivo do estudo foi verificar a presenca de leveduras do género Candida na cavidade bucal de lactentes
em aleitamento materno predominante e nas bocas e mamas de suas maes, assim como na cavidade bucal de lacten-
tes em aleitamento artificial e em mulheres na auséncia de lactacao. Participaram do estudo 169 mulheres e 85 lacten-
tes divididos em quatro grupos: 1) criangas em aleitamento natural predominante (n = 55) e suas mées (n = 55); 2) cri-
angas em aleitamento artificial (n = 30); 3) mulheres que ndo estavam amamentando, em que se realizaram coletas
bucais (n = 80) e, 4) mulheres em auséncia de lactacdo em que se realizaram coletas mamarias (n = 34). “Swabs” bucais
e mamarios, foram semeados em agar Sabouraud dextrose com cloranfenicol, e as cepas de levedura isoladas foram
identificadas utilizando-se provas morfolégicas e bioquimicas. Espécies de Candida foram detectadas a partir de um
namero significativamente menor de criancas em aleitamento natural predominante que de criancas em aleitamento
artificial. Também foi significativa a maior frequiéncia dessas espécies nas mamas de nutrizes em relagao ao controle.

DESCRITORES: Candida, Candida albicans; Candidiase; Candidiase bucal; Doengas mamarias; Aleitamento materno.

INTRODUCTION

Human milk is the ideal nourishment for neo-
nates providing them with the necessary elements
for their proper growth and development®*.

The biological advantages found in the mother’s
milk are remarkable: it is a specific specimen, it
has the ideal proportion of necessary proteins and
high digestibility; it provides both nutrients in high
bioavailability and also elements that aid the
child’s neural development, preventing atheroscle-
rosis through the induction of the cholesterol bio-
chemical means*?°. Besides other benefits, hu-
man milk helps prevent infections in neonates by
developing resistance factors (phagocytic cells,
IgA, complement) and by stimulating the infant's
immunological system''?>?*?7?%  Breastfeeding

also represents a complex whole of stimulating ac-
tions in the stomatognatic system development,
leading to perfect oral functions and to the preva-
lence of nasal breathing®.

For breastfeeding to be effective, it ought to
start as soon as possible, right in the delivery
room, enabling its causing and supporting reflexes
to take place peacefully and repeatedly*®. How-
ever, when the lactating mother acquires breast
candidiasis, which besides lesions on the areolae
and nipples may also be accompanied by a sudden
and intense pain while nursing*****151%2 she may
shorten the breastfeeding time® or choose to wean
her baby, which is something still very common in
our country**®*. Besides, oral candidiasis in
breastfed infants may also become an obstacle to
the whole breastfeeding process*****'*'%# The rela-
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tion between early weaning, malnutrition and in-
fant mortality is notorious in poor countries.

Full comprehension of the process involved in
Candida spp. colonization and its subsequent in-
fection in breastfed infants and lactating women
still requires a lot of investigation. Breast can-
didiasis is not duly taken into account and, at
times, totally overlooked by physicians who should
better advise breastfeeding mothers.

Nowadays, several species of Candida are con-
sidered to be of medical importance, such as: C.
albicans, C. tropicalis, C. glabrata, C. parapsilosis,
C. guilliermondii, C. krusei, C. kefyr and C.
dubliniensis®**. Such yeasts may occur like com-
mensals in several niches of the human body and
are usually transmitted from person-to-person®.

Both the oral presence of Candida spp. and oral
candidiasis may be responsible for a systemic fun-
gal infection in a debilitated individual’, which
may lead to disastrous consequences.

Taking into account both the clinical and epide-
miological aspects of Candida spp. colonization
and oral candidiasis in breastfed infants, the pres-
ent study investigated the prevalence of Candida
spp. on lactating mothers’ breasts and in their
breastfed infants’ oral cavity.

METHODS

This study comprised 169 women and
85 breastfed infants, divided into four groups: 1)
55 lactating mothers (who had their breasts and
mouths swabbed) and their babies, who were be-
ing predominantly breastfed (mother's milk as a
predominant nourishing source/World Health Or-
ganization indicator), and who had samples col-
lected from their mouths. These people were re-
cruited at basic health units in the city of Taubaté,
state of Sdo Paulo, Brazil. Most of them belonged to
the lower middle class, and a small part of the
group lived in near misery conditions. This study
included infants and mothers who came to health
units for regular pediatric appointments or for vac-
cination, and who conformed with the study age
group and with the feeding condition. Both moth-
ers’ and infants’ general health and nutrition levels
were assessed, as well as the breastfed infants’
gestational period and birth, in order to determine
the profile of the study individuals; 2) 30 infants on
artificial feeding, in the same age group as those on
breastfeeding (up to five months of age, for oral
sample collections); 3) 80 non-pregnant and
non-lactating women who came to the dental
clinic, University of Taubaté (UNITAU), for a pro-
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grammed dental treatment, in whose mouths
Candida was found; 4) 34 non-pregnant and
non-lactating women who attended the public
health service for gynecological examinations, on
whose breasts Candida spp. were found. Samples
were collected in neighborhoods that had a signifi-
cant geographical distribution in our city. All
groups included people who had a similar socio-
economic profile.

Adult patients were given proper advice, in a
clear and informative language, by the research-
ers, and then signed a form for themselves and
their children agreeing to participate in this study.
Not a single one refused to do so. The study was
approved by the Ethical Research Committee,
School of Dentistry of Sdo José dos Campos, Sao
Paulo State University.

Samples were collected with tongue swabs from
the infants and from their mothers, and with
premoistened swabs from the skin of the women’s
nipples and areolae. The samples were then inocu-
lated on Sabouraud dextrose agar plates (Difco,
Detroit, USA) with chloramphenicol (Carlo Erba,
Rio de Janeiro, Brasil; 0.1 mg/ml) and immedi-
ately taken to the Microbiology Laboratory, Univer-
sity of Taubaté. The plates were kept at 37°C for
48 hours and then at room temperature for an-
other five days. After yeast colonies had grown,
scraping was performed using the Gram-stained
method, for microscopic assessment of the constit-
uent cells and for the necessity of purifying the
cultures before final identification. Such identifi-
cation was performed by considering the germ
tube production in sterile rabbit serum,
chlamydospores, hyphae and yeasts in the
microculture in cornmeal Tween 80 (Difco, Detroit,
USA) agar, carbohydrate assimilation and fermen-
tation®.

The results obtained from the study of the prev-
alence of Candida spp. in the examined individu-
als were statistically analyzed according to the sig-
nificance test for the similarity of two proportions
(p < 0.05). The proportions of yeast occurrence
were tested in two groups of individuals, which
were compared concerning the presence or ab-
sence of breastfeeding. The groups were paired in
the following way: infants who were fed by the two
studied feeding patterns; mouths of women who
were breastfeeding or not, and breasts of women in
the same conditions. Odds ratio was calculated for
these groups.
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RESULTS

All the samples collected for this study, as well
as the description of the subpopulation analyzed,
are shown on Table 1.

Candida spp. were found in at least one of the
two body niches analyzed in 38 out of
55 mother-breastfed infant pairs (Table 2), where
77 isolates were found. In 17 pairs, there was si-
multaneous occurrence of Candida spp. in both
individuals. In the remaining ones, yeast was pres-
ent only in the mothers’ mouths in 13 cases, only
on the mothers’ breasts in six cases and only in the
breastfed infants’ mouths in two cases.

Thirty oral samples were collected and 26 iso-
lates were obtained from infants who were up to
five months old on artificial feeding. For the group

TABLE 1 - Groups of individuals who were studied as to
the presence of Candida genus yeasts in their oral caviti-

of 80 women, in a similar age group to that of the
breastfeeding women from whom oral samples
were collected, 35 isolates were obtained. In the
group of 34 women in the same age group as those
in the study group from whom 68 mammary sam-
ples were collected (from each individual, one sam-
ple was collected from the left breast and one from
the right breast), ten strains were isolated (Ta-
ble 2).

The prevalence of several candidal species
found in both breastfed and bottlefed infants are
shown on Table 3.

The prevalence of Candida spp. found in the
study women in the breastfeeding and non-breast-
feeding groups is shown on Table 4.

TABLE 3 - Percentage of Candida species found in the
mouths of infants on breastfeeding and on artificial
feeding.

es and on their breasts. Species Bresstfesding | Artificial feeding
Age | Collections Number of C. albicans 11 (57.89%) 12 (46.15%)
Groups n | group from sample —
collections C. parapsilosis 5 (26.32%) 6 (23.08%)
- C.tropicalis 2 (10.53% 5 (19.23%
Ibnfant? ec;r& _ 55 | 1 5h Mouth 55 .p_ ] ( 0) ( 0)
reastfeeding months C. guilliermondii 1 (5.26%) 2 (7.69%)
Lactatingwomen | | 17-40 | Mouth 55 C. krusel - 1 (3.85%)
Years | Breasts 110 Total of strains 19 (100%) 26 (100%)
Infants on artificial 1-5
feeding 30 months Mouth 30
5 TABLE 4 - Percentage of Candida spp. found in women'’s
Non-lactating 80 | 235 | mouth 80 mouths and breasts.
women years
_ Breastfeeding Non-breastfeeding
3% | 0 preags | 68 Species
years % mouth | % breast | % mouth | % breast
Tota 254 308 C. albicans 69.23* | 34.61 91.43 20
C. glabrata 11.54* - - -
TABLE 2 - Prevalence of Candida spp. in infants and C. parapsilosis 7.69 15.38 2.86 -
women in the presence and absence of breastfeeding. C. lipolytica 3.85 _ _ _
. Breastfeeding Non-breastfeeding C. tropicalis - 38.46* | 571 10
Examined
places | ? ‘_)f_’ n ? ‘_)f_) C. krusei 3.85 3.85 - -
positives positives positives positives C. famata 385 3,85+ - 20
Infals 55| 19 | 3455 30 20 | 6667 C. guilliermondii| - 385" | - i
, C. kefyr - - - 20*
Women's
mouth | > | 24 | 4363 180 35 1 4375 C. lusitaniae : 385 | - 10
Women's " . 26 26 35 10
breast 55 19 34.55* | 34 6 17.65 Totd of strains (100%) | (100%) | (100%) | (100%)

*Statistically significant difference (p < 0.05).

*Statistically significant difference (p < 0.05).
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DISCUSSION

The sample of 55 mother-children pairs com-
prised in this study was taken into account based
on the data of the SINASC (System of Information
on Children Born Alive, Health Ministry, Brazil) for
the mean number of 1,565 infants expected to live
up to the age of five months for a certain month in
the year 2000 in our city, and also on the data from
the files of Taubaté’'s Municipal Epidemiological
Surveillance for the expected percentage of breast-
fed infants (25% or 375 individuals). Considering
its geographical distribution, the samples com-
prise such community.

A prevalence of 34.55% for Candida spp. was
found in the mouths of predominantly breastfed
infants (who did not use either pacifiers or any
other kind of rubber nipples) and 66.67% in the
ones who were strictly bottlefed. Such differences
were statistically significant. Hoppe® considered
both feeding bottles and pacifiers as transmission
means, important factors in the artificially fed in-
fant group. The frequent presence of a feeding bot-
tle nipple, usually containing hot nourishments
and with extremely different hygienic levels®,
works as an irritability factor to the mucosa and
leads to changes in the local microbiota®. Breast
milk contains resistance factors, like lysozyme and
lactoferrin®, which can protect breastfed infants
against Candida colonization in their oral cavity.
By studying artificial feeding as a risk factor for the
presence of oral Candida, an odds ratio equal to
3.77 was obtained (which shows that the study
case is more likely to happen in the bottlefed
group).

A similar occurrence was observed in the distri-
bution of Candida species among infants, regard-
less of feeding patterns, although with different
percentages. In both groups, there was a prevalen-
ce of C. albicans, a member of the normal microbi-
ota on the mucosae of respiratory, gastrointestinal
and genital tracts and on the skin. Thus, the speci-
es is highly transmitted from the adult population
to infants®>”?'. Yeast adherence to the oral mucosa
is a relevant first step for the colonization and it
contributes to its persistence in the area. The germ
tube (characteristic of C. albicans) renders such
adherence favorable*'*'’, making this peculiarity a
plausible explanation for the larger prevalence of
this species in both individual groups.

In both study groups, the second commonest
yeast was C. parapsilosis, a species usually pres-
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ent in human hands™?*, which might explain its
prevalence in the two groups.

Concerning the oral presence of Candida genus
in women, a quite similar prevalence was found in
both breastfeeding and non-breastfeeding groups.
That may be explained due to the fact that the
study groups equally comprised young and
healthy women. When these groups were com-
pared regarding breastfeeding, odds ratio calcula-
tion equals to 1, which virtually presents the same
chances of yeast occurrences in both of them.

Concerning the presence of Candida spp. on
women'’s breasts, some authors refer, in a general
aspect, that it would only occur during the breast-
feeding process™****#, In the present study, Candi-
da was found on the breasts of both lactating wo-
men (34.55%) and non-lactating women (17.65%),
but the difference was statistically significant.
There is a clearly larger presence of this yeast on
lactating women’s breasts, whose moistened sur-
face, macerated and exposed to constant traumas,
would create perfect conditions for such event to
take place™***, due to the probable exposition of
new tissue receptors to yeast adherence. Conside-
ring breastfeeding as a risk factor for the presence
of Candida spp. on the study women'’s breasts,
odds ratio equals to 2.52, which confirms this ob-
servation. Among the samples isolated in these ni-
ches, statistically significant differences for C. tro-
picalis and C. guilliermondii were found, whereas
C. kefyr occurred only in the second group. Such
results lead to the possibility that different hormo-
nal conditions and the presence of mother’s milk
have rendered the feeding breast more favorable to
Candida rare species colonization.

In 17 mother-breastfed infant pairs, there was
simultaneous occurrence of Candida genus speci-
es in both elements: mother and infant. In the ab-
solute majority of such pairs, there was a coinci-
dence of species (81.81% of the cases) in the
infants’ mouths and on their mothers’ breasts.
This fact establishes a clear communication me-
ans between those two niches in those two indivi-
duals.

There was a prevalence of Candida spp. in
34.55% of breastfed infants’ mouths and in
66.67% of those who were bottlefed (statistically
significant difference), which suggests that breast-
feeding should be a protective factor against in-
fant’'s oral colonization by Candida genus yeasts.

It has been observed that although there is a
significantly larger quantity and larger diversity of
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candidal species on the breasts of the study lacta-
ting women, the fact that an expressively smaller
number of breastfed infants had their mouths co-
lonized by this type of yeast confirms the idea of
protection provided by resistance factors in mot-
her's milk against the Candida genus colonization
in the oral cavities of breastfed infants.

The importance of considering this additional
protection of breastfeeding for the infants’ health
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