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Abstract
A comparative study of oral microflora in children of age group 6-12 years in Pedodontics department
of RCDSR was carried. It resulted in microflora common in all types, gram positive facultative
anaerobic rods and cocci. In normal children gram positive facultative anaerobic and fermenting cocci
were predominant where as in children with caries growth of microbiota that were gram negative and
positive, capnophilic, motile and anaerobic rods and cocci belonging to members of genera
Streptococcus and Actinomyces was seen. But in patients with caries above age of 9 yrs there was
subsequent increase in gram negative, obligate anaerobic, proteolytic, motile bacterial species.
Numerous oral changes were seen in caries patients including alterations in the flora of oral cavity,
greater predominance of Hemolytic Streptococci, Lactobacillus and Staphylococcus. Total bacterial
loads were more in caries patients aged above 9-12 yrs than the microflora in normal children. Caries
increases the risk and severity of periodontal diseases. Proportion of different periodontal pathogens
was more in patients with caries.
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Introduction: The mouth is one of the key

interface between the body and the external
environment and can act as a site of entry for
some microbial pathogens especially from the
air or via ingestion from the diet, therefore it is
equipped with a comprehensive array of
defence strategic that includes elements of both
the innate and adaptive immune system. The
ability of the host is to recognize and respond
to invading pathogens while simultaneously
tolerating a diverse resident microflora. [1,2,3]
The human body is made up of over 10 cells
which around 10% are mammalian. The
remainder are the micro-organisms that
comprise the resident microflora of the host.
This resident micro-organism does not have
merely a passive relationship with its host but
contributes directly and indirectly to the normal

development of the Physiology, Nutrition &
Defence system of the organism. [4,5]
The mouth is the gateway of the body to the
external world and represents one of the most
biologically complex and significant sites in the
body. [1,6] Recent studies have re-affirmed an
earlier concept that oral health is inextricably
linked to general health, and vice-versa
maintaining a healthy mouth therefore is of
vital importance for a person’s self- esteem and
general well-being. The oral cavity is the most
complex and the most accessible microbial
ecosystem of the human body. The teeth
gingiva (gums), tongue, throat and buccal
mucosa (cheeks) all provide different surface
for microbial colonization. [5,6] The intermittent
provision of sugar and Amino acid from
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ingested food provide nutrients for microbial
growth [3,7,19].
The human oral cavity is home to about 700
identified species of bacteria. It is home to
fungus mainly of genera Candida, several
species of protozoa which graze on bacteria for
food and various intercellular viruses. [8,9]
Bacteria that first colonize salivary pellicle
present on the tooth surface are mainly
Streptococcus (Str. oralis, Str. mitis, Str.
sanguis, Str. parasanguinis, and Str. gordinii).
In addition , Actinomyces, Veillonella, Gemelia,
Abiotrophia and Granuliscanella are usually
detected.[9-13] WD Miller, an American
Microbiologist was able to observe oral
bacteria
within
tissues
in
particular
Streptococcus penetrating the tubules of dentin.
The acquisition of the oral microflora continues
to change with age following tooth eruption,
the isolation frequency of micro-organisms
especially
black-pigmented
anaerobes
increases.[12,13]
Dental caries is the single most common
chronic childhood disease. [13,18,21] Both caries
and Periodontal disease are for the most part
acquired and preventable disturbances of the
teeth and jaws. [15,16,18] Studies by Orland and
by Fitzgerald, Jordan and Achard demonstrated
that Dental caries will not occur in the absence
of micro-organisms. Animals maintained in a
germ free environment did not developed caries
even when fed a high carbohydrate diet. [19,20]
A number of micro-organisms can produce
enough acid to decalcify tooth structure,
particularly
aciduric
Streptococci,
Lactobaccilii,
Diptheroids,
Yeast,
Staphylococcus & certain strains of sarcinae.
Loesche concluded in his work that evidence
suggests that Str. mutans, Str. sorbius &
lactobaccillliare human odontopathogens. [23]
Wan et al reported Str. mutans colonization in
infants as young as 3months - 2years of age.
[13,14,,24,25,26]
Investigations by Davey and
Rogers and by Berkiwitz and Jones have
confirmed that Str. mutans is transmitted orally
from mother to infants. [27,28] Brown, Junner

and liew have demonstrated a relationship
between the numbers of Str.mutans. present in
the mother and infants. Their findings also
showed that children who carried Str.mutans at
3years of age had caries. [13,14,29]
Material and Methods: The study was carried

out following the proper guidelines of the
ethical committee of the Institute. Total 50
patients of age group 6-12 yrs were analyzed
for their oral microflora.
COLLECTION OF SAMPLE:

The samples were taken by swabbing the oral
cavity by rotating the sterile swab and where it
had limitations, dental probes and scalers were
used. Each sample was collected in 5ml of
Thioglycollate broth media, vortexed with
small, sterile glass bead. [8,11,12,31,33,34]
CULTIVATION:

The samples that were collected were incubated
at 37oC for 48 hrs. Once dispersed samples
were taken and Gram staining was done, also
they were spread on to a number of freshly
prepared agar plates and incubated to allow
cells to form microbial colony.
MEDIA USED

1. Nutrient agar (Basal Media) – was used as
basal media for all aerobes, also to check
pigment production
2. Blood Agar (Enriched Media) - to check
hemolytic property of the bacteria like
Streptococcus,
Staphylococcus,
Enteroccus,
Pseudomonas,
Actinomycetes,
Fusobacteria,
Eubacterium and Porphyromonas
3. Vancomycin + Blood agar- For Strict
anaerobes – Bacteroides, Fusobacterium,
Porphyromonas
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4. Robertson
5.
6.

7.
8.
9.

Cooked
Meat
Media
(Anaerobic media)-to check proteolytic
or saccharolytic activity
Sabourauds Medi a- for candida albicans
Tryticase Soy Agar- For anaerobes –
Bacteroides,
Fusobacterium,
Porphyromonas,
Enterococcus,
Eubacterium, Pseudomonas
Anaerobic Agar Media – basal media for
all anaerobes
Thioglycollate – for sample collection &
transportation
MacConkey Agar – for Streptococcus,
Staphylococcus,
Enterobacters,
Pseudomonas

The above agar plates were inoculated by
streak method and aerobes were subjected for
incubation at 37oC for 24 hrs, the anaerobes
were kept in the McIntosh Jar and incubated at
37oC for 48 hrs. After incubation period of 2448 hrs the colonies were identified by colony
morphology, Gram Staining & Biochemical
reactions. [12,30,31,32,33,34] The various microflora
were identified by the hemolytic zones &
pigmentation on blood agar, pigment
production on Nutrient Agar and Biochemical
reactions such as IMViC Test, Fermentation
test and other specific test (oxidase test, gelatin
liquefaction, catalase test) were performed for
identification of microbes are presented in
Table No.1
For the organisms where fermentation and
IMViC test was limitations, other specific tests
such as Bile test, Esculin test, also germ tube
test for identification of candida was
performed.
ENUMERATION & IDENTIFICATION:

The samples were streaked with inoculating
loop to produce isolated colonies. The colonies
were counted and their concentration in the
original sample was expressed as colony
forming unit (CFU) by using colony counter

( Hi-Media- LA660). Representative was subcultured to check for purity and for subsequent
identification. This method also involves
identifying
30-50
random
colonies.
[8,11,12,,31,32,34]

Result & Discussion: Fewer coccal cells, more
motile rods were found in diseased sites, but
there was rise in Gram Negative Bacteria in
children with caries. [6] Cultivation of microorganism from sites of caries reveals high
percentage of anaerobic bacteria and Gram
negative bacterial species. [8, 9] Numerous oral
changes were seen in caries patients such as
predominance of Candida albicans, Hemolytic
Streptococci, Staphylococci, Porphyromonas
gingivalis,
Actinobacillus
actinomycetecomitans. The number of bacteria
determined by microscopic counts was twice as
high in caries patients as in healthy sites.
Microflora common in all types were gram
positive facultative rods and cocci. Early
studies with appropriate microscopy clearly
demonstrated that the number & proportion of
different subgingival bacterial groups varied in
periodontal health compared with the disease
state. [15,16]
The intermittent provison of sugar and
Aminoacid from ingested food provide
nutrients for microbial growth.[3,19] The
presence of nutrients, epithelial debris, and
secretions makes the mouth a favourable
habitat for a great variety of bacteria. The oral
bacteria exert microbial antagonism against non
indigenous species by production of inhibitory
substances such as fatty acids, peroxide and
bacteriocins. Oral health is inextricably linked
to general health, and vice-versa maintaining a
healthy mouth therefore is of vital importance
for a person’s self- esteem and general wellbeing.
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Table 2: Types of Oral Microflora in different
groups of patients
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Table 1: Biochemical reactions as shown by
various oral micro-biota
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MR-Methyl Red, VP- Voges Prausker, Nitr- Nitrate,
Oxi- oxidase, G-Glucose, L-Lactose, S-Sucrose, M I –
Mannose, M ii – Mannitol, *-- no test.

Oral Microflora

6-8
years

9-12
years

Streptococcus*
Staphylococcus

++
++

+++
+++

Enterococcus

+

++

Enterobacteriaceae +

++

Pseudomonas
Lactobacillus*
Actinomycetes*
Bacteroides
Fusobacterium
Eubacterium
Candida*
Gram Positive
Bacilli*
Porphyromonas*

+
++
++
+
+
+
++
++

++
+++
+++
+++
++
+++
+++
+++

+

++

++++ = nearly 100 % ++ = nearly 50% + = common (about 25
%) +/- = rare (less than 5%) * = potential pathogen

Table 3: Gram reaction shown by various
microflora
Oral Microflora

Gram Reaction

Morphology

Arrangement

Streptococcus

Gram +ve

Coccus

Small chains

Staphylococcus

Gram +ve

Coccus

Clusters

Enterococcus

Gram +ve

Coccus

Enterobacteriac
eae
Pseudomonas

Gram -ve

Bacillus

Single/ short
chain
Single

Gram -ve

Bacillus

Single

Lactobacillus

Gram +ve

Bacillus

Single

Actinomycetes

Gram +ve

Straight or
curved with
rounded ends

Bacteroides

Gram -ve

Bacillus
(Straight or
curved with
rounded ends)
Bacillus
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