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Avaliacao da IgA Secretora Total e Especifica contra
Escherichia coli enteropatogénica em Colostro de Maes
Eutroficas e Desnutridas

Aluno: Fabricio Andrade Martins Esteves

Orientador: Prof. Dr. Luiz Bezerra de Carvalho Junior
Co-Orientadores: Profa. Elizabeth Malaguefio de Santana, Profa. Maria
Laura Campelo de Melo Dias.

RESUMO

Introdugdo: O colostro humano € de fundamental importancia nutricional para o
desenvolvimento do recém-nascido além de atuar como uma primeira linha de defesa
imunoldgica contra patdgenos presentes no ambiente externo ao ttero materno. Dentre
as moléculas do colostro humano com propriedades antiinfecciosas, a IgA secretora € o
principal e mais abundante anticorpo. Esta imunoglobulina inativa fatores de viruléncia
da Escherichia coli enteropatogénica (EPEC), principal causadora de diarréia em
criangas com até 1 ano de idade.Objetivo: Determinar € comparar as concentragdes de
IgA secretora (IgAS) total e anti-EPEC em colostro de maes eutréficas e desnutridas
atendidas em um hospital publico da cidade do Recife(PE). Materiais ¢ Métodos: Foram
coletadas amostras de colostro de 15 maes eutréficas e 10 maes desnutridas. O estado
nutricional materno foi avaliado segundo varidveis antropométricas (peso, estatura e
indice de massa corporal). As concentracdes de IgAS total e IgAS anti-EPEC foram
determinadas por enzyme-linked immunoassay (ELISA). Resultados: As concentracdes
de IgAS total do colostro das maes eutréficas e desnutridas foram 2390,16 + 650,06
pg/ml e 2490,96 + 418,06 pg/ml, respectivamente. Os niveis de IgAS anti-EPEC do
colostro das maes eutréficas e desnutridas foram 1668,03 + 1199,98 pg/ml and 1038,79
+ 573,99 pg/ml, respectivamente. A comparacao entre as concentracdes de IgAS total e
IgAS anti-EPEC das amostras de colostro de maes eutroficas e desnutridas ndo
apresentou diferenca significativa (Teste U de Mann-Whitney, p<0,05). Conclusdo: O
aleitamento materno exclusivo, como forma de combate as infec¢des por EPEC, deve
ser incentivado mesmo diante de uma desnutricaio materna.

Palavras-chaves: IgA secretora ; Escherichia coli enteropatogénica; colostro



Evaluation of Total and Specific Secretory IgA against
Enteropathogenic Escherichia coli in Colostrum of
Eutrophic and Undernourished Mothers

Aluno: Fabricio Andrade Martins Esteves

Orientador: Prof. Dr. Luiz Bezerra de Carvalho Junior
Co-Orientadores: Profa. Elizabeth Malaguefio de Santana, Profa. Maria
Laura Campelo de Melo Dias.

ABSTRACT

Introduction: The human colostrum has a fundamental nutritional importance for the
development of the newborn as well as it acts as a first line of immunological defense
against mucosal pathogens in the external environment to the maternal uterus. Among
the anti-infective molecules of the human colostrum, secretory IgA (SIgA) is the main
and predominant antibody. It acts inactivating virulence factors of Enteropathogenic
Escherichia coli (EPEC), which is the main cause of diarrhea in children up to one year
of age. Objective: to determine and to compare the concentrations of total SIgA and
anti-EPEC SIgA in colostrum of eutrophic and undernourished mothers assisted at a
public hospital situated in Recife (Brazil). Materials and Methods: Colostrum samples
from 15 eutrophic mothers and 10 undernourished mothers were collected. The
maternal nutritional state was evaluated according to anthropometrics variables
(weight, height and corporal mass index). The concentrations of total SIgA and SIgA
anti-EPEC were estimated by enzyme-linked immunoassay (ELISA). Results: The total
SIgA concentration of the eutrophic and malnourished mothers were 2390,16 + 650,06
pg/ml and 2490,96 + 418,06 pg/ml, respectively. The concentrations of the anti-EPEC
SIgA of the eutrophic and malnourished mothers were 1668,03 + 1199,98 pg/ml and
1038,79 + 573,99 pg/ml. Evaluating concentrations of total SIgA and anti-EPEC SIgA
from colostrum of eutrophic and undernourished mothers did not show any significant
difference (Mann-Whitney Test, p <0,05). Conclusion: The maternal malnutrition did
not affect the SIgA production of the colostrum nor the anti-infectious property of this
immunoglobulin against enteropathogenic Escherichia coli (EPEC). We suggest that
the exclusive maternal breastfeeding, as protection to mucosal enteropathogens agents
infections, associated with care with the maternal nutritional state from the prenatal
period, must be encouraged even at the evidence of a moderate maternal malnutrition.

Key-words:  secretory IgA; enteropathogenic  Escherichia coli; colostrum



1.0 - INTRODUCAO

Além de atuar como importante e essencial fonte de nutrientes para o recém-
nascido e ser qualitativamente superior a qualquer alternativa nutricional principalmente
nos primeiros 6 meses de vida, de acordo com a Organizacdo Mundial da Saide (WHO,
1993), o colostro e o leite humano dispdem de uma grande variedade de proteinas e
células que atuam como uma primeira linha de defesa imunolégica contra patégenos
ambientais presentes no ambiente externo ao utero materno, aos quais o recém-nascido
estard em imediata exposicdo apés o parto (Brandtzeg, P.; 2003). Este fato é de
fundamental importdncia uma vez que o sistema imunolégico do recém-nascido
humano € imaturo e incapaz de responder com eficacia a estimulos antigénicos (Chang,
S. J.; 1990). Além de fornecer uma prote¢do passiva ao neonato (Hanson, L.A. et al.;
1994) o colostro e leite materno contém fatores bioativos que estimulam a maturagao do
sistema gastrintestinal do recém-nascido bem como de seu sistema imune (Morrow,
A.L.; 2004). Anticorpos secretores, IgG, lactoferrina, lisozima, dcidos graxos livres,
oligossacarideos e glicoconjugados sao exemplos de biomoléculas presentes no leite
humano que possuem atividade antimicrobiana e que atuam por diversos mecanismos
de protecdo contra uma infeccdo: efeito bactericida (lactoferrina), acdo bacteriostdtica
(lactoferrina e lisozima), lise de microorganismos (lisozima), efeito antiviral
(lactoferrina e produtos da digestdo de lipideos), inibicao de fatores de viruléncia (IgA
secretora) (Hamosh, M.; 1998).

Portanto, além do papel nutricional exercido pelo aleitamento materno, esta
pratica também auxilia ativamente na prevencdo contra a invasdo e infeccao por
microorganismos patogénicos, sendo assim, um componente-chave para politicas de

promocao a sadde infantil (Filteau, S. M.; 2000).
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Este fato € particularmente importante com relacdo aos altos indices de
mortalidade infantil relacionados a doencas infecciosas observadas nos paises em
desenvolvimento. Nestes locais, entre criancas com idades inferiores a 5 anos, a diarréia
responde anualmente por 22% dentre os mais de 10 milhdes de mortes infantis e
representa a causa mais comum de mortalidade por distirbios neonatais (Black R.E. et
al.; 2003).

Virios estudos tém demonstrado a eficiéncia da administracdo do leite humano
na protecdo contra a diarréia aguda infecciosa provocada por enteropatégenos
causadores de diarréia tais como virus, bactérias e parasitas em recém-nascidos
(Morrow, A.L.; 2004).

Dentre as biomoléculas imunoativas recebidas pela crianca durante a
amamentacdo e que fornecem protecdo passiva ao recém-nascido, ressalta-se a
importancia da IgA secretora (ou IgA secretdria) uma vez que atua impedindo a fixac¢do
de microorganismos aos epitélios mucosos (Hanson L.A et al, 1984) e, sendo esta a
imunoglobulina presente em maior quantidade nas secrecOes externas tais como no

colostro e leite humano (Underdown, B.J., 1986).

1.1 - AIMUNOGLOBULINA A SECRETORA (IgAS)

O epitélio mucoso reveste uma area de aproximadamente 200 vezes maior do
que a pele e, cerca de 90% dos microorganismos causadores de infecgdes em humanos
utilizam estas regides como porta de entrada (Brandtzeg, P.; 2003).

A IgA secretora integra um dos mecanismos de defesa do sistema imunolégico
das mucosas uma vez que atua impedindo a fixacdo e inibindo a colonizacdo de
microorganismos patégenos que entram em contato com o epitélio mucoso (Brandtzaeg,

P.; 1998).
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Segundo Obenza et al. (2003), a IgA € secretora é a principal classe de
imunoglobulina responsdvel por prevenir o ataque de enteropatégenos ao epitélio
intestinal em lactentes jovens.

Nas secrecOes externas, tais como na saliva, colostro e leite humano, a forma
dimérica € prevalente e abundante estando neste caso, constituida de dois mondmeros
de IgA unidos entre si por pontes dissulfeto, por uma glicoproteina de 70 kd
(componente secretor) e por um polipeptidio de 15 kd (cadeia J) formando assim, um
dimero denominado IgA secretora (IgAS) (Mestecky J.W., 1992; Cleary, T.G.; 2004). A
IgA secretora possui uma regido da dobradica glicosilada e rica em prolina Tal
caracteristica confere a esta imunoglobulina a capacidade de transitar no trato
gastrintestinal do recém-nascido sem sofrer ataques proteoliticos sendo assim
considerada mais resistente as proteinases intestinais do que a IgG (Kelsall B.L., 1996)
o que ¢é bastante conveniente quando nos referimos ao processo de amamentagdo pois o
leite materno entra em contato com o trato digestivo da crianga e, por meio da IgA

secretora, a nutriz fornece imunizacdo passiva ao seu filho.

Pontes dissulfeto

Carboidratos

Componente
secretor

secretory Igp, ~ CadeiaJ

Figura 1: Representacdo esquematica da Imunoglobulina A Secretora (Mestecky, 1992;
Cleary, 2004; Kelsall, 1996)
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Hodes et al. (1964) e Kenny et al.(1967), demonstraram que a IgAS ndo é
detectdvel nas secrecOes de recém-nascidos e associaram este fato a uma maior
freqiiéncia de diarréias em criangas ndo-amamentadas pelo aleitamento materno do que
naquelas que o sdo. Chernishov P.P. & Slukvin LI. (1990) encontraram baixos niveis de
componente secretor livre em secrecdoes de recém-nascidos associando este fato a
imaturidade do sistema imune de mucosas no periodo neonatal.

Assim sendo, o epitélio mucoso do neonato apresenta-se mais desprotegido e

muito susceptivel a uma infecgdo.

1.2 - O SISTEMA IMUNOLOGICO DAS MUCOSAS E A RELACAO MAE-
LACTENTE

Células T e, principalmente, células B produtoras de IgA secretora presentes nas
placas de Peyer dos tecidos linféides associados ao intestino (GALT) entram em contato
com microorganismos e antigenos alimentares quando a mae alimenta-se (Brandtzaeg,
P.; 1999).

Esta exposi¢do antigénica é mediada por células M do epitélio folicular
associado as membranas que sdo células capazes de transportar antigenos presentes no
limen gastrintestinal materno ao tecido linféide subjacente a mucosa (Brandtzaeg, P.,
Baekkevold, E.S., Farstad, ILN.; 1999 & Neutra M.R. et al., 2001). Assim, as células
linféides imaturas encontradas nas placas de Peyer s@o drenadas por intermédio de
vasos linféticos, para os linfonodos mesentéricos, onde, apdés uma fase de maturagao,
alcancam o fluxo linfatico chegando a circulagdo sanguinea via ducto tordcico (Zaha,
1986) até colonizarem glandulas exdcrinas distantes do local de onde se deu a exposi¢ao

antigénica, tais como as glandulas mamadrias (Hanson L.A et al, 1984). Neste local

ocorre produgdo abundante de IgA secretora que, por sua vez, serd ingerida pelo recém-
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nascido no momento da amamentagdo através do leite materno. Assim sendo, a mae
confere protecdo passiva ao recém-nascido contra enteropatdgenos aos quais estd
exposta e que entrardo em contato imediato com o neonato.

Este mecanismo de protecdo imune conferido ao recém-nascido € de particular
importancia entre mulheres que vivem sob condi¢des higi€nico-sanitdrias desfavordveis
uma vez que estas se encontram altamente expostas a uma grande variedade de
microorganismos enteropatdégenos estando assim sujeitas a contaminacdo. A este
ambiente o recém-nascido também estard exposto aumentando, assim, o risco de
ocorréncia de diarréia infantil. Este quadro social € freqiientemente observado entre os
paises em desenvolvimento. Por outro lado, esta elevada exposicdo materna pode
aumentar a presenca de fatores imunoldgicos em seu leite, dentre os quais se pode citar
a IgA secretora (FILTEAU, S. M.; RICE, A.L.; BALL, J.J. et al., 1999b). Desta forma,
podemos observar a presengca de IgA secretora contra vdarios enteropatégenos
causadores de diarréia tais como Vibrio cholerae (GLASS, R.I.,.SVENNNERHOLM,
AM., STOLL, B.J. et al., 1983), Shighella sp (AHMED, F.; CLEMENS, J.D.; RAO,
M.R., 1992), Escherichia coli (CRAVIOTO, A.,1990), Campylobacter jejuni (RUI-
PALACIOS G.M.; CALVA, J.J.; PICKERING, LK., 1990) e Giardia lamblia

(MORROW, A L.; REVES, REVES R.R.; WEST, M.S. et al., 1992).

1.3 - 0O COLOSTRO HUMANO

O colostro humano é um fluido viscoso, amarelado e € a secrec@o inicialmente
produzida pelas glandulas mamarias no periodo de lactagdo. E secretado, em média, nos

primeiros cinco dias apds o parto a uma taxa aproximada de 2 a 20 ml/mamada, volume
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este suficiente para satisfazer todas as necessidades nutricionais do recém-nascido
(VALDES, V e cols., 1997).

A partir do 5° dia pds-parto, a secrecdo mamadria aumenta sua fluidez, seu
volume, e sua cor varia progressivamente do branco cremoso ao branco azulado. Forma-
se assim, o leite de transicdo que se transforma em leite maduro definitivo no periodo
aproximado de 10 a 15 dias apds o parto (Lang, S., 1999).

Observando a composicdo do colostro humano, que permanece relativamente
constante até o 5° dia apds o parto, segundo Nascimento e Issler (2003), pode-se afirmar
que este € menos rico em lipidios e lactose e cerca de 3 vezes mais rico em proteinas
quando comparado ao leite humano maduro que, por sua vez, tem sua composi¢ao
influenciada por vérios fatores tais como grau de nutricdo materna, idade e periodo de
lactagdo. Destaca-se ainda, a alta concentracdo de imunoglobulina A secretora e
lactoferrina, proteinas estas que conferem ao colostro uma importante propriedade de

protecao imunoldgica ao recém-nascido (WORTHINGTON-ROBERTS,B; 1997).

1.4 - A Escherichia coli Enteropatogénica (EPEC)

A Escherichia coli enteropatogénica (EPEC) é um bacilo gram-negativo,
pertencente a familia das enterobacteridceas. Segundo pesquisas feitas por Morais e
colaboradores (1997), as espécies aderentes de Escherichia coli foram tidas como
principais causadoras de diarréia associada com desnutricdo e mortalidade infantil. Em
Sao Paulo, esta bactéria tem sido encontrada em cerca de 30% das criancas com até 1
ano de idade com diarréia aguda endémica (Trabulsi, L.R., 1999).

A EPEC causa infec¢do restrita a superficie do intestino sendo o intestino
delgado seu alvo preferencial. Esta bactéria adere firmemente ao epitélio intestinal
desprotegido, destruindo as vilosidades. A fixacdo da EPEC ocorre inicialmente através

de fimbrias (BFP- bundle forming pill), que alteram o metabolismo celular, e por
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moléculas adesinas dentre as quais a intimina € a principal, mediando a aderéncia da
bactéria ao enterdcito. Esta acdo conjunta resulta em episddios de diarréia aquosa. BFP
e intimina sdo, portanto alguns dos principais fatores de viruléncia da referida bactéria
(Carbonare SB, 1996).

O reservatoério da EPEC € principalmente o préprio homem no qual faz parte da
microbiota intestinal. Em hospitais e ber¢drios, € transmitida por contato pessoal sendo
as criangas que apresentam diarréia a principal fonte de infec¢do (Trabulsi, L.R., 1999).
A é4gua contaminada por alto indice de coliformes fecais em locais desprovidos de
condi¢des sanitdrias também pode ser um importante veiculo de transmissdo
(Donnenberg, M. S., 1992). Em Sdo Paulo, Morais et al.(1997), analisaram ao acaso
100 mamadeiras de uma clinica infantil. Destas 100, 26 continham Escherichia coli
sendo que 3 mamadeiras apresentaram Escherichia coli aderente e 2 destas continham
alta concentracdo da referida bactéria. Assim, foi demonstrado que a infec¢do pela

Escherichia coli pode também ocorrer através de utensilios usados por criangas.
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2.0 - OBJETIVOS

2.1 - Geral

v' Auvaliar a influéncia da desnutri¢do materna sobre a concentragio e a qualidade

de IgA secretora do colostro humano.

2.2 - Especificos

v" Determinar concentra¢des de IgA secretora total em colostro de maes nutridas e
desnutridas;

v Determinar concentragdes de IgA secretora especifica contra Escherichia coli
enteropatogénica (EPEC) em colostro de mées eutréficas e desnutridas;

v Comparar as concentragdes de IgA secretora total do colostro de mées eutréficas

e desnutridas;

v Comparar as concentragdes de IgA secretora do colostro contra Escherichia coli

enteropatogénica (EPEC) em maes eutrdficas e desnutridas.
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Evaluation of Total and Specific Secretory IgA against
Enteropathogenic Escherichia coliin Colostrum of Eutrophic

and Undernourished Mothers

Fabricio A. M. Esteves, Universidade Federal de Pernambuco (UFPE),
Maria Laura C. M. Dias Recife, PE

Luiz B. C. Janior Laboratério de Imunopatologia Keiso Asami
Elizabeth Malagueiio. (LIKA), Recife, PE

Introduction: The human colostrum has a fundamental nutritional importance
for the development of the newborn as well as it acts as a first line of
immunological defense against mucosal pathogens in the external environment
to the maternal uterus. Among the anti-infective molecules of the human
colostrum, the secretory IgA (SIgA) is the main and predominant antibody. It
acts inactivating virulence factors of Enteropathogenic Escherichia coli (EPEC),
which is the main cause of diarrhea in children up to one year of age. Objective:
to determine and evaluate the concentrations of total SIgA and anti-EPEC SIgA
in colostrum of eutrophic and undernourished mothers assisted at a public
hospital situated in Recife (Brazil). Materials and Methods: Colostrum samples
from 15 eutrophic and 10 undernourished mothers were collected. The
maternal nutritional state was evaluated according to anthropometrics
variables (weight, height and corporal mass index). Concentrations of total and
specific colostrum SIgA were estimated by enzyme-linked immunoassay
(ELISA). Results: Total SIgA of the eutrophic and undernourished mothers
were 2390,16 + 650,06 pg/ml and 2490,96 + 418,06 pg/ml, respectively. Anti-
EPEC SIgA concentration of the eutrophic and undernourished mothers were
1668,03 + 1199,98 pg/ml and 1038,79 + 573,99 pg/ml. The comparison between
the concentrations of total SIgA and anti-EPEC SIgA from both groups did not
show any significant difference (Mann-Whitney Test, p <0,05). Conclusion: The
maternal malnutrition did not affect the colostrum SIgA nor the anti-infectious
property of this immunoglobulin against EPEC. We suggest that the exclusive
maternal breast feeding, as protection to mucosal enteropathogens agents
infections, associated with care to the maternal nutritional state from the
prenatal period, must be encouraged even at the evidence of a moderate
maternal malnutrition.

Colostrum and breast milk are an important and essential source of nutrients
for the newborn and the best nutritional alternative, mainly in the first 6 months of life,
according to the World Organization of the Health [1]. The colostrum and the breast
milk have a great variety of proteins and cells which act as a first line of immunological
defense against environmental pathogens outside the maternal uterus, to which the
newborn will be exposed to after the childbirth [2,3] Secretory IgA (SIgA) is not
detected in newborn secretions and this fact was associated to a larger frequency of
diarrheas in non-breastfed children Kenny et al. [4]. Other authors although have
found] low levels of free secretory component in newborn secretions and regarded this
phenomenon as an immaturity of the immune system of mucous membranes in the
neonatal period. Chernishov P.P. & Slukvin LI. [5].
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Through the maternal secretion, the newborn receive secretory antibodies specific
to a great variety of enteropathogenic and respiratory microorganisms and potential
contamination targets. This protection is particularly important in populations with poor
sanitary conditions.where it was possible to detect antibodies against several ethiologic
enteropathogens such as Vibrio cholerae (6], Shighella sp [7], Escherichia coli [8],
Campylobacter jejuni [9] and Giardia lamblia [10]. In Brasil,according to Morais and
collaborators [11], the adherent species of Escherichia coli (EPEC) were found to be
main cause of diarrhea associated with undernutrition and young children’s mortality. In
Sdo Paulo, this bacterium has been found in about 30% of the up-to-one-year-old
children with endemic acute diarrhea [12].

On the other side, it has been observed that maternal nutrition should reflect in the
breast milk protein levels [13]. Recife is placed into a region where malnutrition,
dehydration, as a consequence of infectious acute diarrhea, cause a high incidence of
infantile mortality [14], so it was worthy to investigate the colostrums SIgA quality of
malnourished mothers and their levels of SIgA against EPEC because it was
demonstrated that children who are breastfed expel Escherichia coli through their feces,
but neither present infection nor diarrhea, which leads to the conclusion that the
bacterium moves through the gastrointestinal tract without being able to cause any
alteration in it [15]. This phenomenon was associated to the presence of specific SIgA
against the virulence factors of EPEC [16].

Nowadays, there is. The EPEC is described as the main etiological agent amongst
children up to 1 year of age from developing countries who live in places under
precarious hygienic-sanitary conditions [17].

Material and Methods

This study was assessed and approved by the Ethics Committee in Researches of
the Universidade Federal de Pernambuco (UFPE) and registered at the Health National
Council of the Brazilian Ministry of Health.

Each research participant agreed in signing a consent form for voluntary
engagement in the research protocol.

Methodology:

All the volunteers were mothers of gestacional period from 37 to 40 weeks, with
ages varying from 18 to 35 years old and that were followed up for at least 6 months of
prenatal consultations. The last consultation took place, at least, 15 days before the
childbirth.

Pregnants who showed urinary tract infections (UTI), feverish events, mastitis,
positive serology for HIV and/or syphilis were not included in the study because these
pathologies could stimulate or decrease the SIgA production in mucosal immune
system. Mothers presenting hypertensive disease specific of the pregnancy (HDSP),
diabetes mellitus or gestational were also excluded such as cardiopates and nephropates
pregnants were also considered inadequate to participate in the study, since such
pathologies can increase the retention of liquids, which in turn may modify the
evaluation of maternal corporal mass index (CMI).In addition, overweight and obese
mothers were excluded.

During the period of colostrum samples collection, 514 mothers were
interviewed. After observation of the inclusion/exclusion factors above described, only
25 out of the 514 interviewees could be included in the study.
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Thus, colostrum samples of 25 selected voluntaries were collected: 15 were
eutrophic mothers and 10 were mothers with moderate undernutrition.

Evaluation of Mothers' Nutritional State:

The evaluation of the mothers' nutritional state followed the Technical Manual
of Prenatal and Puerperal of the Brazilian Ministry of Health [18].

To measure the weight and height of the mothers involved in the study, an
anthropometric scale previously adjusted was applied in order to establish the
calculation of the pregnant women's Corporal Mass Indexes (CMI) which was done at
the moment of their arrival to the obstetrics department of the Hospital das Clinicas da
Universidade Federal de Pernambuco (HC/UFPE).

The CMI measurement was made according to the formula: CMI = weight (kg) /
height (m?). The results indicated whether the pregnant women's CMI were adequated
to her gestational age (in weeks) [18] nominated eutrophic mothers or low CMI for the
gestational age, nominated undernourished mothers.

Sample Processing

The initial secretion was discarded and afterwards, 6 ml of colostrum were
collected by manual expression in conical tubes of 15 ml containing sodium azide
0.01%.

The samples were placed immediately into ice and centrifuged for 2 hours at
2000 g and at 2°C. Three distinct phases were formed after the centrifugation: on the top
a lipidic phase of creamy consistence which was discarded; an intermediate aqueous
phase rich in proteins which were carefully collected; and at the bottom, a “pellet” with
cellular components of human colostrums that was also discarded.

The collected aqueous phase was diluted 1:200 in buffer carbonate-bicarbonate
0.05M pH = 9.2 and 50 pl were incubated in Nunc-Immuno Plates MaxiSorp for 2
hours at 20°C.

Standard SIgA in concentrations from 0.125 pg/ml to 64 pg/ml, was also
incubated in order to establish an standard curve, correlating the optical densities
obtained to the different SIgA concentrations.

After 2 hours, the content of the plate was washed out with with PBS-Tween
0.01%. Then, the plate was blocked with 100 pl of skimmed milk to 1.5% in PBS
0.0IM pH 7.2, for 1 hour. After that, 50 pl of a monoclonal anti-secretory component
from human IgA produced in mouse (Sigma®), diluted 1/10000 in PBS 0.01M pH 7.2
was incubated during 1 hour at 37°C. Then, 50 pl of goat IgG anti-mouse IgG Fc
specific (Sigma®) conjugated with peroxidase diluted 1/25000 was incubated. Among
each step, the plate was washed 3 times with 100 ul of PBS-Tween 0.01% pH 7.2.

Soon after, the reaction was revealed with 50 ul of o-phenylenediamine (3,0
mg/ml of citrate-phosphate added of 0.05% of H,O;) in a place protected from
environmental luminous incidence and stopped with H,SO4 3N. The reading of the
plate was done with a filter of 492 nm.

To quantify the SIgA anti-EPEC in samples of colostrum, the plate was initially
sensitized with 50 pl of EPEC’s antigenic extract (5.0 pg/ml) composed by 3 different
sorotypes: EPEC O119, EPEC O55 and EPEC O111, supplied by the Center of Enteric
Diseases of the Oswaldo Cruz Foundation. The antigenic extract was diluted into
carbonate-bicarbonate buffer 0.05M pH = 9.2. After washing with PBS-Tween 0.01% ,
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the human colostrum diluted 1:200 and the standard concentrations of SIgA, in PBS

0.01M pH 7.2 were incubated on the same plate.
The incubation of the monoclonal anti-secretory component from human IgA
produced in mouse (Sigma®), goat IgG anti-mouse IgG Fc specific (Sigma®) and the

reading of the reaction followed the same methodology described above to quantify the

total SIgA

Results:

The weights values of the eutrophic mothers were significantly higher (p =
0.004) when compared with the values obtained in undernourished mothers. Same
results were found in the CMI (p = 0.000) of these mothers. Considering the height
there was not difference between both groups (Table 1).

The samples concentrations of total SIgA (p = 0.437) of the eutrophic mothers'

colostrums ()? =2390,16 = 650,06) were not statistically higher than the concentration

of total SIgA from undernourished mothers (X = 2490,96 + 418,06). The same

statistical result was found in the evaluation of the SIgA against EPEC (p = 0.595) as

Table 2 shows.

Table 1: Mothers’ weight, height and CMI - according to nutritional maternal state,

Recife, 2006.

Maternal Weigh (kg)

Maternal height (m)

Corporal Mass Index -
CMI (kg/m?)

Nutritional Maternal State

Eutrophic
(n=15)

X =69,96
SD =+ 8,01

X =1,56
SD =+ 0,08

X =28,5
SD =+2,57

Malnourished
(n=10)

X =58,64
SD =+8,76

X =1,61
SD =+ 0,09

X =22,48
SD=+226

*Statistical
Analisys

U=225
p = 0,004

U=485
p = 0,140

U =0,00
p = 0,000

*Mann-Whitney U test, p<0,05 ; X (Mean) SD (Standard Deviation)
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Table 2: Total SIgA and specific SIgA against EPEC of eutrophic and undernourished
mothers' colostrum. Recife, 2006.

Maternal Status Nutrition
*Statistical
Eutrophic Malnourished Analisys
(n=15) (n=10)
U=71,5
Total SIgA (ug/ml) X =2390,16 X =2490,96 p=0,437
SD = + 650,06 SD= + 418,06
U=575
SIgA anti-EPEC X =1668,03 X =1038,79 p=0,595
(ng /mi) SD =+ 1199,98 SD = + 573,99

*Mann-Whitney U test, p<0,05; X (Mean) SD (Standard Deviation)




Discussion:

The importance of the breastfeeding during the neonatal period is
unquestionable. It is known that even malnourished mothers are capable to produce
enough milk to maintain alive their children [13].

In 1961, Hytten and Thompson [19] questioned whether the maternal
malnutrition could influence the milk production. In subsequent works, Venkatachalam
and Bailey [18] pointed out that severely undernourished mothers tend to produce less
daily milk volume and of less quality.

Although, Stiehm [21] highlights that the levels of SIgA in the human milk
found in eutrophic mothers are equivalent to the levels found in malnourished mothers.
According to this author, the smallest amount of SIgA received by the malnourished
mothers' newborn would occur as a consequence of a smaller daily volume of milk
production.

The production of SIgA by mothers from different socioeconomic realities was
studied by Cruz et al. [22]. These authors found a small difference in the levels of that
immunoglobulin in poor Guatemalan mothers when compared with mothers socially
privileged from the same country. This difference became even more evident when poor
mothers' milk from Ethiopia was compared with that of mothers from the same
population, however, of better socioeconomic conditions [22].

Low concentrations of IgG, IgA and C4 has been reported in the malnourished
mothers' colostrum [23].

Chang [24], studying with 10 malnourished Chinese mothers, observed that the
total proteins concentrations, IgG, lisozime, C3 and C4 in the colostrum and mature
milk were not affected by mothers' nutritional state. However, the amount of total SIgA,
was found to be influenced by the mothers' nutritional state as well as the nursing
period, being produced in smaller amounts by the malnourished mothers.

Cruz et al. [22], in a more recent work, affirmed that a moderate malnutrition
does not compromise the SIgA levels in the human milk, and that the administration of
a supplementary diet for malnourished mothers does not necessarily increase the SIgA
production, but it can prevent the decrease of the daily production of it in the milk.

The results obtained in our experiments also indicated that the concentrations of
total SIgA in the colostrum samples were not influenced by maternal nutritional state of
the participants of this study.

In the present study, the SIgA anti-EPEC concentrations showed slightly lower
in the colostrum samples of the undernourished mothers. However, this difference did
not have a statistical significance.

The difference in milk protein levels found among several reports of
undernourished mothers could be due to the nursing period when the milk was collected
[24]. In this study, the colostrums was collected at maximum tree days after delivery. At
this time the SIgA production was most elevated. Maybe, following up SIgA levels
along the time should demonstrate the effect of nutritional state in milk composition.

Considering that the newborn has an immature immune system in the neonatal
period, the maintenance of the total SIgA and SIgAS anti-EPEC concentrations in the
colostrums, taking into consideration a moderate degree of maternal malnutrition, is
highly relevant, because it is in the initial period of life that the child is immediately
exposed to a completely different environment from that of the maternal uterus. The
presence of mucosal pathogens microorganisms, such as EPEC, in the external
environment increases the risk of a neonatal infection with consequent emergence of
diarrhea episodes. This in turn is responsible for a great part of newborns deaths,
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especially in developing countries [26]. This risk is particularly higher for
undernourished mothers' newborns, as they usually come from places with improper
hygienic-sanitary conditions.

Conclusion:

The maternal malnutrition did not affect the SIgA production of the
colostrum nor the anti-infectious property of this immunoglobulin against
enteropathogenic Escherichia coli (EPEC). We suggest that the exclusive maternal
breastfeeding, as protection to infections by mucosal enteropathogens agents, associated
to care for the maternal nutritional state from the prenatal period, must be encouraged

even the evidence at the evidence of a moderate maternal malnutrition.
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3.0 - CONCLUSAO:

A desnutricdo materna ndo prejudicou a producdo de IgAS no colostro nem a
propriedade anti-infecciosa desta imunoglobulina dirigida contra a Escherichia coli
enteropatogénica (EPEC). Diante destes resultados, sugerimos que o aleitamento
materno exclusivo como forma de combate as infeccdes por agentes enteropatégenos,
associado ao cuidado com o estado nutricional materno desde o periodo pré-natal, seja

incentivado mesmo diante de uma desnutri¢do materna.

26



Questionario (ANEXO 1)

Avaliacao da IgA Secretora Total e Especifica contra Escherichia coli enteropatogénica em
Colostro de Maes Eutréficas e Desnutridas

I - IDENTIFICACAO:
1. No. Registro: Data: / /
2. Nome da mae:

3. Procedéncia (Bairro/Cidade)

II - VARIAVEIS MATERNAS

4. Idade da mae anos 5. Sabe ler? [JSim [] Nao
6. Escolaridade da mae: [Unenhuma [11°. Grau incompleto [1 1°. Grau completo
[12° Grau incompleto [12°. Grau completo [ISuperior [IIgnorado

7. Profissao: [(1Do lar (JEmpregada doméstica [IEstudante [Joutra

8. Pessoas por domicilio: 9. Renda familiar salarios-minimos

10. Estadocivil: [(JCasada (JViava [Solteira 11. Presenca do companheiro: [ISim [INao
12. Gesta: 13. Para: 14. Gestacoes interrompidas (niimero):

15. Data da dltima menstruacio: [/ 16. 1G 17. DUM =

18. Fez Pré-natal? (JSim [INao 19. No. de consultas:

Local:

20. Peso: Kg 21. Altura: m 22.IMC:

23. Estado Nutricional: [ONutrida [ODesnutrida
21. Intercorréncias na gestacao:

III - PARTO E RECEM-NASCIDO

22. Data nascimento: /[ / 23. Idade na consulta: horas.

24. Sexo: [IMasculino [1Feminino 25. Capurro: sem. dias
26. Tipo de Parto: (1Espontaneo [JForceps [1Cesariano
27. Peso ao nascer: g 28. Comprimento: cm 29. PC: cm

30. Adequaciao peso/IG: LIAIG TI:I PIG OGIG 31. Apgar:
32. Diagnosticos no bercario:

IV - COLOSTRO:

33. IgAS Total: pg/ml 34. IgAS anti-EPEC: pg/ml
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Termo de Consentimento (ANEXO 2)

1.0 Titulo:

Avaliacdo da IgA Secretora Total e Especifica contra Escherichia coli enteropatogénica em Colostro
de Maes Eutréficas e Desnutridas.

2.0 Investigadores e local da pesquisa:

Este trabalho terd a participacdo de Fabricio Andrade Martins Esteves (aluno do programa de
mestrado em bioquimica da UFPE), do Prof. Dr. Luiz Bezerra de Carvalho Jinior (na condi¢cdo de
orientador), da Profa. Dra. Elizabeth Malaguefio de Santana e da Profa. Dra. Maria Laura Campelo de
Melo Dias.

O estudo serd feito com as pacientes rotineiramente atendidas no setor de obstetricia do Hospital das
Clinicas da UFPE.

3.0 Objetivo e descricao do estudo

Este trabalho visa avaliar se a ocorréncia de desnutri¢do materna no periodo neonatal pode influir na
producdo de IgA secretora do colostro humano. Para isso, serdo coletadas amostras de 6ml de colostro
anterior maduro de maes nutridas e de maes desnutridas. O diagnéstico de uma possivel desnutri¢do serd
clinico e as amostras de colostro coletadas serdo analisadas no Laboratério de Imunopatologia Keizo
Asami (LIKA/UFPE).

4.0 Duracio do estudo:

Este trabalho se desenvolverd no periodo de 1 (um) ano a partir da data de aprovacdo do mesmo pelo
Comité de Etica em Pesquisa da Universidade Federal de Pernambuco (UFPE).

5.0 Riscos e Beneficios

A manipulacio da mama das pacientes durante a coleta do colostro pode gerar algum tipo de
desconforto para as mesmas. Este ocasional inconveniente, porém, serd minimizado uma vez que a coleta
serd realizada por pessoal técnico devidamente capacitado e do sexo feminino do setor de obstetricia do
Hospital das Clinicas da UFPE.

Todas as maes que apresentarem alguma forma de alteracdo mamadria ou algum grau de desnutricido
receberdo aconselhamento nutricional ou encaminhamento para tratamento pela Profa. Dra. Maria Laura
Campelo de Melo Dias.

6.0 Confidencialidade:

Serd garantido o sigilo de todas as informacdes referentes as pacientes que voluntariamente
concordarem em participar deste projeto de pesquisa. Para tal, as pacientes receberdo uma numeragdo de
ingresso no estudo e seus nomes nao serdo citados em nenhum momento.

7.0 Participacao voluntaria:

As amostras de colostro serdo obtidas de maes que concordarem em participar voluntariamente deste
estudo ap6s assinarem este termo de compromisso. Em linguagem clara e simples, os objetivos, riscos e
beneficios deste estudo serdo apresentados as pacientes durante as consultas com a Dra. Maria Laura
Campelo de Melo Dias.

A qualquer momento a paciente poderd retirar-se do estudo bastando para isso que entre em contato
com o Laboratério de Imunopatologia Keizo Asami pelo telefone (81) 21012515 ou pelo enderego Av.
Prof. Moraes Rego s/n - Cidade Universitdria, Recife - PE — Brasil CEP.: 53.670-910.

Assinatura da voluntaria

Assinatura do pesquisador

Assinatura da 1%, testemunha

Assinatura da 2%, testemunha

Data: /|
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o=
SERVICO PUBLICO FEDERAL
UNIVERSIDADE FEDERAL DE PERNAMBUCO
Comité de Etica em Pesquisa

Of. N. ° 208/2006-CEP/CCS Recife, 31 de outubro de 2006.

Registro do SISNEP FR - 84507

CAAE -0018.0.172.000-06

Registro CEP/CCS/UFPE N° 020/06

Titulo: “ IgA secretdria total e especifica contra um antigeno de Escherichia coli
enteropatogénica (EPEC), em colostro de mées nutridas e desnutridas.”

Pesquisador Responsavel: Fabricio Andrade Martins Esteves

Senhor Pesquisador:

Informamos que o Comité de Etica em Pesquisa envolvendo seres humanos do Centro
de Ciéncias da Salde da Universidade Federal de Pernambuco (CEP/CCS/UFPE) registrou,
analisou e aprovou a modificagdo do titulo da pesquisa em epigrafe: “IgA secretoéria total e
especifica contra um antigeno de Escherichia coli enteropagénica (EPEC), em colostro de
maes nutridas e desnutridas

Ressaltamos que o pesquisador responsavel devera apresentar relatério ao final da
pesquisa ( 20/03/07).

Atenciosamente,

Pl RN

Prof. Geraldo Bosco Lindoso Couto
Coordenador do CEP/ CCS / UFP.
244 José Angelo Rizzo
Vice - Coondenador do CEPICCSIUFPE

Ao
Mestrando. Fabricio Andrade Martins Esteves
Programa de Mestrado em Bioquimica — CCB/UFPE

Av. Prot. Moraes Rego. s/n Cid. Universitaria, 50670-901. Recife - PE. Tel/fax: 81 2126 8588: cepeesiautpe.br
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