\ AN A )

Anticandidal Function of Breast Millk

Thesis submitted for the partial fulfilment of
The Master Degree in Pediatrics

Presented by
I=sabelle Antounn Francis

Jif 5239 S
‘_____——————-"T—' ' T

-

- - ‘\. X =
I - ﬂ Supervisors "~

\‘W ( /ré»f)/t”ﬁ’u’)

] s (_.—-Jw)
Dr. Farida Farid /\ /u‘j

Assistant Prof. of Pediatrics
Faculty of Medicine %\

Adnn Shams University (M_/

ooby D‘i/%
Dy». Galila Mokhtar
Lecturer of Pediatrics //’
Faculty of Medicine
Adr Shams University

2752

ecturer of Microbiclogy % [Immunologsys

Dr. Narguais Eleish

Faculty of Medicine

Adrn Shams University

1988



To my family

and all my real friends



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



L

ACENOWLEDGEMENT
Thanks to God in the beginning and at the end.

I would like to express my sincere gratitude
and heartful thanks to Dr. Parida PFarid, BAssistant
Professoxr pf Pediatrics, Faculty of Medicine, Ain Shams
University, tc whom I am greatly indebted £for her
valuable guidance, expert assistance and fruitful

criticism.

My greatful appreciation and deep indebtness
to Dr. Galila Mokhtar, Lecturer of Pediatrics, Faculty
of Medicine, Ain Shams Uniwversity, are far shorter than
her right, <for her generous supervision and constant

guidance.

I would 1like to thank deeply Dr. HNarguis
Eleish, Lecturer of MHMicrobiology and Immunology,
Faculty of Medicine, Ain Shams University, to whom I am
very greatful, for her helpful support, providing
accurate, unfailing advise and supervision during the

practical work of this study.

Thanks tc Dr. Mohsen Abdel Hamid, Lecturer of
Preventive Medicine, Paculty of Medicine, Ain Shams
University, for his help in the statistical analysis of

the results.



1 alsc wish to express my thanks
colleagues in the Pediatric Department, Ain
University Hespitals, and te 2all my friends for

help and support throughout this work.

to my
Shams

their



TABLE OF CONTENTS

Page

INTRODUCTION AND AIM OF THE WORK 1

REVIEW OF LITERATURE 3

- Fungi 3

Introduction 3

Vegetative Structures 4

Molds 4

Yeasts &

Taxonomy 9

Candida albicans 113

Morphology 11

Colonies 13

Chemical reactions 13

Candidiasis 15

Historical Review 15

Homenclature 16

Pathogenesis and Pathology le

Incidence in the Newborn 18
Etiology and Commensal/Parasite

Role 18

Colonization 19

Routes of Infection 21

Precipitating Factors 22

Classification and Spectrum of
Candidiasis 27

Clinical Features of some
Candidal Lesions 28



Mucous Membrane Infections
Cutaneous Candidiasis
Visceral Candidiasis
Congenital Candidiasis

Diseases AssoCiated with
Candidiasis

Host Defense Mechanisms
against Candida Albicans

Introduction

Innate and Non-Immune Factors
Microbial flera
Phagocytosis
Innate Serum Factors
Serum Complement
Iron and Copper

Acguired Immunity
Antibody-mediated Immunity
Cell-mediated Immunity

Immuno—-Suppression by the
Infection

Immunomodulation by the

Infection

Breast Milk and its Immunologic
Protective Role

Introduction

Advantages of Breast Feeding
Emotional Development
Avoidance of Allergic Diseases

Growth and Development

28

29

30

31

35

37

37

ER:

38

40

42

43

44

46

47

43

51

o2

54

54

55

55

55

56



Defense against Infection 57

Some Protectiwve Components of

Breast Miik 57

Cells 57

Lactoferrin 5%

Lysozyme 60

Complement 61
Lactoperoxidase 62
Immunoglobulins 62

Bifidus Factor 66

HMATERIALS AND METHODS 67
RESULTS T4
DISCUSSION a8z
SUMMARY 85
CONCLUSION ga
REFERENCES 89

ARABIC SUMMARY 11z



Table (1}

Table (2}

Table (33

Table (4}

Tabkle (5}

Takle (&)

™

[
"
L&)
3
L)

F TABLES

Sex Incidence and Mode of
Feeding in Studied Infants

Incidence of Oral Moniliasis
among Infants Fed Colostrum,
Mature Milk and Artificial
Milk

Candidacidal Effect of
Colostrum in 15 cases

Candidacidal Effect of Mature
Milk in 15 cases (Free from
Infection)

Candidacidal Effect of HMature
Milk in 15 cases {Infected}

Comparison of Candidacidal
Effect of Colostrum and
Mature Milk {(Infected and
Free}

Page

74

15

16

78

79

81



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

{13

(23

{3

{4}

(5]

{6)

(73

LIST OF FIGURES

{z) Septate Hyphae
{b} Aseptate Hyphae

{a) Formation of Conidium,
Borne on a Conidophore

ib} Cladosporium Conidia

{c] Altermnaria Conidia

(d) Penicillium Conidia

{e) Aspergillus Conidia

(aj An Electron Micrograph
{x 23,000} of a Section
Through a Whole Yeast Cell

(b An  Artist's
Conception of the Yeast
Cell as Seen in the
Micrograph (aj.

Germ Tubes of Candida
Albicans after Three Hours
Incubation in Serum at 37 C.

A True HMycelium is
Formed by Fission, While
& False Mycelium is
Faormed by Budding.

fa) A4 Photomicrograph
of a Mycelial Strain of
Candida Albicans (x 115}.

(b} A Photomicrograph
of Pseudomycelium Produced

by Budding of Candida Albicans.

Formation of Chlamydospore.

Page

10

12

14

71



Fig.

Fig.

Fig.

Fig.

(8}

{93

{103

{113

Incidence of Oral Moniliasis
among Infants Fed Colostrum,
Mature milk and Artificial
Milk.

Mean Number of Monilial Coclonies
after Incubation with Colostrum

Mean Number of Monilial Cclonies
after Incubation with Mature
Milk {(Cases free from Infectlon)

Mean Number of Monilial Colonies
after Incubation with Mature
Milk {(Cases Infected)

75

76

718

79



\\

ITNTRODUOCTION
AN
A5TM OF THE WOREK




INTRODUCTION

Immunity in the newborn 1is derived from
maternal immunoglobulins, that passed antenatally
through the placenta to the fetus, and from his own
immunoglebulins feormed as a result of environmental

contact with antigens.

Protecticen against infection represents a
maior advantage to the breast fed infant, as human
breast milk contains a wide wvariety of protective
factors. It contains immunoglobulins, more than 20
acktive EnZymes, lactoferrin angd cells such as
lymphocytes and macrophages (Reddy et al., 1977;
Shahani et al., 1580 and Ogra and Green, 1982). Thus
it provides direct and indirect lethal action against
bacteria, wviruses, fungi (Candida albicans}) and even

parasites.

Fungal infections including orcpharyngeal
randidiasis are not unusual In neonates due to either
contact with the organism in the birth canal, eor
transmissicon within the newborn nursery [Overall,
1987), or from infected nipple of the mother. Many
factors favour the occurrence of candidal infection in
the neonatal period, wunless & safeguard is provided,

e.g9. breast milk,



AIM OF THE WORK

The aim of this work was to estimate the incidence
of cral thrush among infants in their first 3

months of age.

to find the relation between the mode of feeding and

the incidence of thrush.

and to evaluate the anticandidal effect of human

breast milk in vitro,
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