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ABSTRACT
Background: On the base of relation between oropharyngeal colonization of bacterial pathogens and etiology of
invasive and noninvasive pediatric diseases, we evaluated their prevalence and relationship between them.
Materials and methods: The colonized bacteria in oropharynx of 296 children between 2-6 years old from 7 day care
centers of Tehran were isolated and determined by specific diagnostic tests.
Results: Prevalence rates of bacterial colonization include Streptococcus pneumoniae (32.4 %), Haemophilus influenzae
(23.9%), Moraxella catarrhalis (13.5%), Neisseria meningitides (12.1%) and pseudomonas aeruginosa (2.7%). Our study
showed the reverse relationship between colonization rate of Streptococcus Pneumoniae and Haemophilus influenzae
and between Neisseria meningitidis and Haemophilus influenzue.
Conclusion: Determination of colonized bacteria in oropharynx of healthy children and relationship between them can
be helpful to find the ways to interfere with their colonization and prevention of diseases due to them.
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INTRODUCTION
1

The oropharynx of children is colonized by
extended expectrum of invasive and noninvasive
microorganisms such as: Haemephilus influenzae,
Neisseria meningitides and corynebacteria species
(spp.). Microbial colonization on mucosal surface
is a dynamic process, so it could gain or lose the
bacteria and obtain them at other times (1).
Defecting factors of specific and nonspecific
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immunity including lysozyme production, local
inhibitory antibodies and microbial status in
oropharynx are effective in developing of
colonized microbial flora (2).
Thus disturbance of colonized microbial flora
and its balance by different agents can result in
pathogenesis of some of these microorganisms.
The identified risk factors that increase probability
of pathogenic microorganisms colonization
include: living in crowded areas such as day care
centers, repeated respiratory infections and
increased consumption of antibiotics (3).
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Inappropriate antibiotic usage replaces highly
resistant microorganisms instead of susceptible
ones (3, 4). So healthy children can be important
resource
of
some
antibiotic
resistant
microorganisms and spreading of these microbial
agents to other children and their family members
(1).
This study was performed to find the
colonization
rate
of
above
mentioned
microorganisms in children oropharynx and to
evaluate the relationship between them, in day care
centers of Tehran.

number of siblings under 5 years old was
evaluated.
Simple random cluster sampling method was
used to select study day care centers in Tehran.
Data were analyzed by logistic regression for
survey data methods within STATA/SE 8.0 to
determine the relationship and co-existence of
bacteria in oropharynx of children.

PATIENTS and METHODS

Table 1. Oropharyngeal colonized bacteria from
children of day care centers in Tehran

Specimens were collected from oropharynx of
296 children of 7 day care centers between 2-6
years old in Tehran during 3 months in winter
2006. The day care centers were selected by cluster
sampling.
After obtaining written informed parental
consent, microbiologist took Specimens from
posterior area of tonsils and pharynx and tonsils
crypts aseptically with sterile swab. They were
cultured immediately next to flame on chocolate
agar media. All the cultured media were transferred
to research center and incubated in 37 º C for 24-48
hrs in anaerobic Jars by candle to produce CO2.
The primary diagnosis of bacteria was performed
by gram staining of smears from colonized bacteria
and their colony morphology. The confirmatory
procedures were performed for diagnosis of genus
and species of isolation such as Catalase, oxidase,
requirement to X and V factors, ALA (δ- Amino
Levulinic Acid) test, optochin and bacitracin
susceptibility, type of hemolysis, growth on
specific media such as Thayer- martin agar and bile
esculin agar. Relation of colonized bacteria with
age and sex of children, parental education level,
smoking exposure, history of respiratory diseases
or antibiotic consumption during recent month,
residence and staying time in day care centers and

RESULTS
Identified microorganisms from oropharynx of
296 day care centers children are shown in table- 1.

Isolated bacteria
Streptococcus pneumoniae
Haemophilus influenzae
Neisseria species
Neisseria meningitides
Moraxella catarrhalis
Staphylococci
Corynebacteria
Pseudomonas aeruginosa

Number
96
71
132
36
40
48
40
8

The
relationship
between
microorganisms is shown in table- 2.

Percentage
32.4%
23.9%
44.5%
12.1%
13.5%
16.2%
13.5%
2.7%

isolated

Table 2. Relationship between isolated microorganisms from children of day care centers in
Tehran
Two compared microorganisms Odd ratio
P
S. pneumoniae & H. influenzae
0.14
<0.001
N. meningitides & H. influenzae
0.31
<0.001
N. meningitides & M. catarrhalis
1.03
0.04
N. meningitides & P. aeruginosa
1.06
0.04
Corynebaterium & Staphylococci
1.06
<0.001

There was no significant association between
isolated bacteria and determined factors (such as
age, sex, parental educational level) in children
except relationship between Haemophilus influenza
colonization and respiratory infection history
during recent month (P =0.002).
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DISCUSSION
Our study showed oropharyngeal microbial
colonization prevalence in Iranian children and
possible relationship between them. On the base of
present evidences, this study is the first Iranian
research in pediatric field. Some recent studies
revealed that microflora of mouth, oropharynx and
nasopharynx are different. Moreover oropharynx
has more variation of microbial colonization
compared with other parts (5,6,7).
Colonization of three common microbial agents
of respiratory infections including S.pneumoniae,
H. influenzae and M. catarrhalis in this study are
comparable with similar studies. In one study 156
healthy children between 1 month to 5 years old in
2 Japanese day-care centers were evaluated.
Microbial colonization prevalence for each of these
three bacteria was 60.3%, 53.2% and 34.2%
respectively (8). Colonization prevalence rates of
above bacteria in 586 children between 2 month to
2 years old of Portugal day care centers were 47%,
72% and 54% respectively (9).
The lower age of children in two referred
studies, vaccination history for H. influenzae in
those countries and inappropriate antibiotic
consumption in Iran might be the possible
explanations for low prevalence rate of mentioned
bacteria in our study.
The reverse relationship between Strep.
pneumoniae and H. influenzae colonization in our
study may result from common cellular receptors
such as superficial sialic acid, fibronectin and
platelet activator factor (PAF) receptors , common
IgA protease enzyme and some common
superficial protein ligands that compete with each
other (10,11,12).
It was reported in a review article in 2004 that
prevalence rate of N. meningitidis colonization in
healthy children below 4 years old was 3%
reaching to 24-37% in 15-24 years old(13). In our
study this colonization rate was variable between
2-30% in different day care centers. (average=

12.1%). An interesting point was reverse
relationship between colonization rate of N.
meningitidis and H. influenzue. They have
common receptors and need binded iron of human
transferrin. Both of them can induce biofilm layer
for outer epithelial cells, so they compete with each
other in epithelial adhesion (14,15,16,17).
Pseudomonas
aeruginosa
oropharyngeal
colonization in children is developed transiently
following ingestion of fresh fruits and vegetables.
This colonization increases in hospital
environment due to antibiotic consumption and
alteration in oral microbial flora (18). P. aeruginosa
colonization prevalence in this study was 2.7%
comparable with other studies (19).
Since there is a significant association between
bacterial prevalence in children oropharynx and
prevalence rates of invasive diseases, determination
of colonization rate and rational relation between
them can be helpful to find the ways to interfere
with their colonization and prevention of diseases
due to them.
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