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The mucous membrane as part of the oral
biological system is a field for oral mucous
pathology – the mirror of the disbalanced
eubiosis of the mouth cavity [3, 19,20]. 

The tremendous diversity and comple-
xity of the microbic flora, the dynamic
processes that keep the balance of the oral
ecosystem are a precondition for oral health
[20].

The various illnesses of the mucous
membrane of the mouth cavity are the result
of disturbed oral ecology. The mucous
lesions can be the reason for disturbed
eubiosis. They can be an additional factor
for the sustenance of a secondary bacterial
infection and for the aggrevation of the
mucous pathology [1,2,4,5,6].
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Summary
The different conditions of the oral mucous membrane are the result of disturbed oral ecology.

Mucous lesions in particular cause disbalanced eubiosis. This can be an additional reason for the
sustenance of a secondary bacterial infection and for the aggrevation of the mucous pathology.

The present study aims at studying oral ecology in the case of the most common stomatitises in
children, namely in the case of recurrent aphthae (RA) and sharp herpetic gingivostomatitis
(SHGS). The following goals were formulated: (1) the carrying out of a microbiological study of the
oral microflora in children with SHGS and RA; (2) the carrying out of a study of the lysosime in the
saliva of chidren with RA and SHGS.

The research was done on 92 children aged 1 - 15, with oral mucous conditions: (1) 42 children
with sharp herpetic gingivostomatitis (SHGS) and (2) 50 children with recurrent aphthae (RA).

The results show that in the case of the two illnesses studied pretty diverse microflora was found
in the mouth cavity – mainly not pathogenic cocci and bacilli as well as Candida in not pathogenic
quantities. In the case of SHGS a bigger variety of cocci and rod-like microorganisms was found, the
most typical microorganisms being S. salivarius ?   Neisseria.  The relative high quantities of
S.faecalis are indicative of bad oral higiene and for polution of the mouth cavity. The isolation of
Peptostreptococcus in  1/5 of the cases with SHGS is indicative of a change in the oral ecosystem
towards ?2 deficiency. In chidren with SHGS the quantity of anaerobes is much bigger than usual.

In children with RA the quantity of aerobes is bigger than the quantity of anaerobes. The chronic
process, having an endogenous immune pathogenesis, brings about slight changes in the oral
ecosystem. Microbic association with a much lesser number of MO are found, compared to the
microbic associations found in the case of SHGS.

The results show that in both illnesses the lysosime does not exceed the normal limit, the reason
being its consumption during the course of the condition.
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It is the prevailing opinion in literature
that the plaque of biofilm on the hard parts
of the teeth is the main reason for basic
conditions of the mouth cavity such as the
caries and the periodontal diseases. The role
of the oral microflora in the case of the
stomatitises has not been studied enough,
though. Regardless of the fact that the free
bacterial cells in the mouth are less resitent
than the bacterial cells in the biofilm, the
changes in the parameters of the oral
environment (PH, buffer capacity, content
of 02, etc.), as well as the invasion of forein
for the oral environment microorganisms or
viruses, can bring in a disbalance in the
complex and dynamic equilibrium of the
oral environment. The oral environment can
acquire a pathogenic potential and initiate
hurting of the mucous membrane or deepen
oral mucous lesions caused by other
endogenous factors (immunopathogens,
allergic, deficient conditions) [7,8,9,10,11]. 

On the other hand, researches are done
today proving that biofilm can be formed on
the soft mucous surface too. This biofilm is
different compared to the plaque. It is made
mainly of fungi of the genus Candida. In the
case of disrupted eubiosis, the cells of
Candida undergo abnormal growth and their
patjhogenic potential increased. They
acquire specific adhesive qualities with
regard to the cells of the epithelium and it is
there that their pathogenic potential shows
[17,18,19,20]. 

With the development of contemporary
microbiological techniques, of molecular
biology and genetics, complex ecological
interactions and bacterial phenotypic
metamorphoses and mimicries are
disclosed, as well as their role in the oral
pathology. This development is the basis for
an up to date approach in medical treatment
involving controlling and influencing the
oral environment, including controlling and
influencing the oral microflora [12,13,
14,15,16].

So that the influence of the oral ecology

on the mucous oral pathology could be
studied, two of the most common illnesses
of the oral mucous membrane were picked
up – the recurrent aphthae (RA) and the
sharp herpetic gingivostomatitis (SHGS).
These two conditions were chosen because
of the following reasons:

According to our own researches, these
are the most common stomatitises in
children and adolescents. 

Regardless of the fact that the causes for
aphthae are not completely clear, this kind
of stomatitis is a good example of mucous
lesions with endogenous reasons –
autoimmune, alergic, deficient conditions,
etc. The risk factors for a recurrence of the
conditioon in children have to do with oral
immunity, food allergy, stress and
heredity.All these factors indirectly
influence the oral ecology [21,22].

Another illness the oral ecology of which
was studied was the sharp herpetic
gingivostomatitis. It is the first acute viral
infection (VHS-1) with a clinical
manifestation – with vesiculo-erosive oral
mucous lesions that develop very fact and in
which the general condition of the patient is
affected. The SHGS is an example of the
influence of an exogenous local etiological
factor – the herpetic virus, which for a
couple of days changes the oral ecological
environment to an extent that it becomes the
cause for sustaining the infection in the
mouth [23,24]. 

The comparison between the oral
microflora in the two different types of
illnesses of the mucous membrane will
show if there is a link between the oral
mucous pathology and the oral pathology. 

Lysosime, as a nonspecific defensive
factor of the saliva, is an indicator of the role
of the liquid environment in the mouth on
the oral ecology. Its study in the case of the
two conditions will cast additional light on
the complex processes of interaction in the
oral biological system when the oral mucous
membrane is ill. 
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It is the aim of the present study:
To study the oral ecology in the case of

the most common stomatitises in children
– the recurrent aphthae (RA) and the
sharp herpetic gingivostomatistises
(SHGS).

To achive this goal, the following tasks
lie ahead:

- The making of a microbiological
study of the oral microflora in
children with RA and SHGS;

- The making of a research of the
lysosime in the saliva of children
with RA and SHGS.

Material and methods

The research was done with 92 children
with oral mucous conditions aged 1 - 15. 

- 42 children with sharp herpetic
gingivostomatistis /SHGS/;

- 50 children with recurrent aphthae
/RA/.

Clinical unit of observation:
Children with primary oral herpetic

infection were diagnosed with „sharp
herpetic gingivostomatitis” if the
following criteria – we defined as typical of
SHGS - were met:

- general symptoms – general indisposi-
tion, irritability, disturbed sleep, high tem-
perature, malnutrition, pains in the mouth
cavity, sore throat; 

- lesions all over the oral mucous mem-
brane – numerous erosive confluent lesions
with a hyper base, uneven outlines, gray
whitish coating. Singular preserved vesicles
on the tongue and the mucous membrane of
the cheeks can be observed, as well as on the
skin round the lips;

- gingivitis – from catarrhal to erosive;
- coating of the tongue  - frequently dif-

ferently evinced;
- excessive salivation and bad breath;
Juvenile patients with primary herpetic

infections must also fulfil the following
additional clinical criteria: 

- must be children with the typical
characteristics of SHGS, as described by the
literature and conforming to our own
observations;       

- must be children in an early age; 
- must be children who have not had the

same illness before;
- must be children who are not

immunocompromised.
Children with recurrent oral lesions,

clinically characterised as “aphtha”, were
diagnosed with „recurrent aphthae”, when
having:

- alternative lesions with a round form; 
- with changeable, smooth edges;
- a bottom covered with grayish-whitish

coating;
- a red halo is there around a hyper base;
- a disposition on the movable mucous

membrane;
- when different lesions are there in the

same place, no confluence occurs.
In the children studied there were no

changes in the general condition and the
blood count, which made us assume that the
patients were healthy during the study. The
oral lesions were classified as „idiopathic
recurrent aphthae”.

Way of collecting the material:

With the help of a sterile wad a smear
was taken from an aphtha or herpetic lesion.
A sample of not stimulated mixed saliva was
taken too. The material for the test was
taken on the fourth and the sixth day of the
illness, so that the clinical situation in the
mouth cavity was identical, as far as the
dynamic of the condition was considered.

Indicators tracked:
-  isolation of microorganisms, identified

as species; 
-  ascertaining the quantity of lysosime in

the saliva.
Methods used for microbiological test-

ing:



For isolation of the microbic cultures.
Dextran bouillon and blood agar were used
for the purpose. The identification of the
species was carried out by means of classi-
cal routine methods. Anaerobes were identi-
fied with the help of the schemes of Sulter,
Citrin, Finegold.

For ascertaining the quantity of
Candida. Morphological, cultural and bio-
chemical tests were used (fermentation of
saccharides, tests for the assimilation of car-
bohydrates) so that the different species
were identified. Quantitative methods for
ascertaining the quantity of Candida in a
millilitre of saliva were used too.

For ascertaining the quantity of
lysosime in the saliva. The measurement
was carried out with the help of the method
of Osserman and Lawlor, as modified by
Zucker and collaborators, by means of using
the highly sensitive strain Lysodeyticum.
The results obtained were compared with
the lytic activity of a standard lysosim.

Statistical processing
Bearing in mind the basic aim and tasks

of the study, as well as the volume and
character of the data obtained, the following
statistical methods were employed:

Alternative analysis – aimed at assessing
the relative share  and the standard error of
the assessment (Sp) in the case of qualitative
criteria; 

T-criterion for testing of hypotheses
concerning the presence of statistically
important difference between the indicators
studied. The level of importance of the zero
hypothesis used is P<0.05. 

Results and discussion:
Microbiological study of the oral

microflora in children with SHGS and RA
1. Comparative characterisation of the

isolated microbic cultures
The microorganisms isolated from the

mouth cavity of children with RA and
SHGS are shown in Table nr. 1.
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Groups of 
Ì Î  

Ì Î -genus Ì Î -species quantity +Î 2/-Î 2 

G+ cocci Streptococci        
(Ü- haemoliticus ) 
 
Streptococci        
(ß- haemoliticus ) 
 
 
Staphylococci 
Peptostreptococc i 

S.salivarius  
S. sanguis 
S.faecalis  
S.pneumoniae  
Str.pyogenes  
S.epidermidis  
- 

10²-105 

10² 
10² 
10³ 
102 
10²-104 

- 

F.anaerobes  
F.anaerobes  
F.anaerobes  
F.anaerobes 
F.anaerobes 
F.anaerobes  
Anaerobes  

G- cocci Neisseria  N.sicca 
N.subvlava  

10¹-10³ 
10¹-10² 

Aerobes 
Aerobes 

G+bacilli  Corinebacterium  Cor. xerosa   Aerobes 
G-bacilli Bactroides 

Fuzobacterium 
Eschirihia  

- 
- 
Å.coli 

- 
- 

Anaerobes 
Anaerobes 
F.anaerobes  

Fungi Candida C.albicans 
C.tropicalis  
C.pseudotro-picalis 

103 - 10 5 F.anaerobes  
F.anaerobes  
F.anaerobes  

Table nr. 1.  Microorganisms isolated in children with RA and SHGS



Microorganisms of the resident oral
microflora – Streptococci, S. epidermidis
and Neisseria were found in all children
with RA and SHGS. The conditionally path-
ogenic MO – Peptostreptococci, E.coli,
Fusobacterium ? Bacteroides were isolated
in 24% of the children with RA and  59,52%
of the children with SHGS. The difference is
statistically important /T= 3,66 P<0,001/,
which is indicative of the prevalence of the
conditionally pathogenic flora in the case of
acute herpetic infection. Pathogenic MO
were isolated in a small number of children
- in 18% of the children with RA and 5 % of
the children with SHGS. These are the
microorganisms S.pyogenes and S. pneumo-

niae. Regardless of the statistically reliable
difference /T=2,08 P<0,5/, indicative of a
bigger occurrence of MO in children with
RA, this fact cannot be seen as a regularity
and is most probably coincidental with a
concurrent general illness, such as bron-
chopneumonia and chronic tonsillitis.
According to our own pervious researches,
these are conditions children with RA suffer
from frequently (Fig.2).

3. Types of microorganisms in children
with RA and SHGS

The correlation of coccus-like MO or of
cocci and bacilli in children with RA and
SHGS is shown by Figure nr. 3.

F.anaerobes
F.anaerobes It impressed us that the oral

mucous membrane of the children with
SHGS and RA contained a variegated
microbic flora of cocci and bacilli as well as
of fungi from the species Candida. The
microbial flora is not pathogenic, the species
being opportunistic and evoking no
symptoms. In case of decreased resistence
these species can cause and sustain a
pathological process. 

Both aerobic and anaerobic flora were
isolated from the oral mucous membrane
and the saliva. Among the isolated

microorganisms S. salivarius was prevalent,
followed by other streptococci. Candida was
found in quantities that were not indicative
of candidiasis, but sufficient for the
sustenance of a mixed secondary bacterial
infection. 

2. The correlation between pathogenic,
conditionally pathogenic and resident
microorganisms

In accordance with their pathogenic
qualities, microorganisms in the mouth
cavity of children with RA and SHGS
correlate as follows: 
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Figure nr. 2. Distribution of isolated microorganism in terms of their pathogenic potential



Comparing the occurrence of coccus-like
microorganisms in children with RA and
SHGS, we were impresseed to find out that
in the case of RA the occurrence of coccus-
like MO is statistically more important
/?.1,84 ?< 0,05/. Even bigger is the

statistical importance /?= 2.73  ?<0,01/ of
the combination cocci+bacilli in the case of
children with SHGS.

The distribution of ?? in terms of species
is shown by Figure nr. 4.
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Figure nr. 3. Correlation between cocci and cocci and rods in children with RA and SHGS
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Figure nr. 4.   Microorganisms isolated in children with RA and SHGS



Both S.salivarius and  Neisseria are
usually common to RA and SHGS. We were
impressed to find out that that were no
statistically important differences between
the occurrence of the different species of
MO, excluding S.faecalis, which in children
with RA is found in 10% of the cases, and in
children with SHGS in 28,6% of the cases /
T = 2,13 P < 0,01/. The presence of this
microorganism is indicative of bad hygiene
and pollution of the mouth cavity. Because
of the strong painfulness, in SHGS children
stop taking food and cleaning their teeth.

Other microorganisms that statistically
prevail in SHGS /T= 2,38 P < 0,01/ are the
Peptostreptococci (21%). It is an anaerobe
and is indicative of the development of an
oxygen deficiency in the oral environment
of microorganisms. Such a conclusion can
be supported by the isolation of other
anaerobic microorganisms too, such as
Bacteroids and Fusobacterium.

The statistically important occurrence of
S. pneumoniae in children with recurrent
aphthae / T =3,22  P < 0,001/ is pretty speci-
fic too. It is an opportunistic pathogenic
microorganism. Its occurrence is accidental
and is due to a concomittant general illness,
though.

C. albicans is found in children with
SHGS in quantities bigger than 103 in 14%

of the case, and in children with RA - in
22% of the case. C. albicans is not a leading
factor for SHGS and RA and its weak
quantitative increase is due to the disturbed
ecological equilibrium in the oral microflora
in both conditions.

4. Distribution of microorganisms
according to their oxygen dependancy

Facultative anaerobes were found in all
children studied. They are the most
adaptable to the diverse and changeable
environment in the mouth cavity. In children
with RA aerobes are – in statistically
reliable terms – more numerous than tha
anaerobes /T= 1,86 P<0,05/. Such a
correlation is closer to the normal oral
ecoenvironment. In children with SHGS
there is no statistically reliable difference
between aerobes and anaerobes / T = 0,63
P>0,05/. The higher proportion of anaerobes
is indicative of a change in the oral
environment towards oxygen deficiency.
This fact is explained by the relatively less
significant changes in the oral ecosystem as
well as by the conditions for growth of
microorganisms in recurrent aphthae /RA/,
compared to the rapid changes in the oral
environment in acute viral infections, as is
the case with herpetic gingivostomatitis. 

The results are shown by Figure nr. 5.
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Figure nr. 5 The distribution of microorganisms according to their oxygen dependence



It is statistically clear from the diagram
that in children with RA associations of 2 or
3 MO prevail /T= 5,53 P <0,001/, while in
children with SHGS the diversity of associ-
ations is bigger (1 - 5  MO), the cases with
1,2 or 3 MO being considerably more
numerous. The later is statistically unverifi-
able, though.

Streptococci are found in all kinds of
associations. Statistical verifiability is only
evinced (T= 2,53 P<0,01) in the associations
with 4 MO in the children with RA and not
in the children with SHGS.

In 22% of the children with RA, Candida
occurs independently. When in associations,
Candida is found mainly combined with
Streptococci, in associations of 1 up to 3 MO.
In statistically reliable terms, associations of
Candida with 1 MO prevail (T = 3,46,
P<0,001). The participation of Candida in
more uniform associations can be explained
by its supressive effect on the other MO.

Neisseria is another microorganism,
which, quite like the streptococci, occurs in

associations of 3 up to 6 MO. It is
statistically reliable that it prevails in
children with RA, in a combimation of 3
MO, the same associations in children with
SHGS having a different quotient (T= 2,25
P < 0,05). More rarely, aerobic microorga-
nisms in the case of both illnesses combine
in associations of 4, 5 or 6 MO. E.coli
prevail in bigger associations in children
with SHGS (T= 2,25 P <0,05).

In conclusion, it can said that in the case
of recurrent aphthae associations with a
smaller number of MO were found, while in
the case of herpetic gingivostomatitis the
diversity is much bigger, the associations
comprising 5 or 6 MO with the participation
of anaerobic microorganisms too. 

Study of the lysosime in the saliva of
children with RA and SHGS

The quantity of lysosime in the saliva of
children with RA or SHGS has been studied. 

The quantities of lysosime in the saliva
of children with RA and SHGS are shown
by Figure nr. 7.

5.  The occurrence of microbic
associations in children with RA and
SHRS

The microorganisms isolated in the
mouth cavity participate in microbic

associations within which the separate
microorganisms evince themselves. The
occurrence of microbic associations in
children with RA and SHGS is shown by
Figure 6.
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Figure nr. 6 Microbic associations in children with RA and SHGS



It is clear from the diagram that in 72%-
76% of the children with RA and SHGS the
quantity of lysosime has decreased below
the lower limit of the norm -80 ??. The
differences are statistically reliable (T=
7,54; P <0,001). Bearing in mind that the
study has been conducted during a period
when the illness has clinically manifested
itself (day 4-6 of the illness), it can be
assumed that the lower quantities registered
are the result of the consumption of the
lysosime as a result of its bacteriacidal effect
on the beta-1-4-glucous bridges of the
peptidoglycans of the cell membrane.

There are case, though, when the
lysosime is within norm - in 16% of the
children with RA and 14% of the children
with SHGS, as well as above norm – in 14%
of the children with SHGS and 8% of the
children with RA. The differences are not
statistically reliable, though (T=1,24 P>
0,05)  because of the small number of such
cases. Hence our inability to comment on
the possible reasons.

Discussion:

When the oral environment changes as a
result of the different illnesses of the oral
mucous membrane, microorganisms change
their quantitative and qualitative

characteristics, join associations and thus
participate in the pathogenesis of the
different oral lesions. Microorganisms can
initiate pathogenic processes in the mucous
membrane of the mouth and aggrevate with
secondary bacterial infections the current
illness.

In the case of the conditions studied –
recurrent aphthae and sharp herpetic
gingivostomatitis – the bacterial oral flora is
not a part of the etiology of the illness. Still,
the changes in the oral ecosystem are an
important precondition for an additional
secondary bacterial infection.

The changes in the oral microflora of
children with RA and SHGS is a dynamic
process. 

In children with RA development of
opportunistic microorganisms and microbic
associations of three microorganisms,
including anaerobes, is observed. Because
of the chronic recurrent and endogenous
character of the condition, the changes in the
oral microbic flora observed are with low
intensity. 

In the case of herpetic gingivostomatitis
the changes in the oral microflora are the
consequence of bad oral hygiene, disturbed
eubiosis after a viral attack, bigger and
diverse microbic associations prevailing in
the process. This is due maybe to the
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Figure nr. 7 Quantity of lysosime in children with RA and SHGS



stronger dynamic in the change of the oral
ecology, to the acute nature of the disease
and to the local effect the herpetic virus has
on the mucous epithelium. In both illnesses
C. albicans is not a leading factor, but the
changes in the oral environment do
influence its quantity. 

Lysosime is a bacteriocidal enzyme,
which is found in the secretion of the parotid
gland and in the secretion of the salivary
gland. It is created and concentrates in the
basal cells of the gland ducts. Lysosime has
a mucopolysaccharide structure and as a
local not specific defence oral factor has the
quality to dissolve the beta-1-4-glucous
bridges of the peptidoglycans in the cell
membrane of some organisms. A sourse of
lysosime in the mouth cavity are not only
the salivary glands but also the gingival
liquid and separate leucocytes that can be
found in mixed saliva. The effect of
lysosime is varied. It can inhibit certain
microorganisms and have no effect on
others.

As an element of the oral defence, the
lysosime has different effects on both the
microbic flora and the oral mucous
membrane. Contemprary studies have found
out that a large portion of the resident
microflora in the mouth cavity is resitent to
the lysosime in the saliva. Experiments
show that the microorganisms causing
caries and the G-organisms are sensitive to
lysosime, though.

Other studies have it that the effect of
lysosime is not only bacillocidal. Lysosime,
they say, has also to do with the process of
infammation, i.e. it harms the epithelium of
the oral mucous membrane and has a lithic
effect on the connective tissue underneath.

When the lysosime is within norm or
below norm, it participates in the not
specific defense of the organisms, necessary
for coping with the pathogenic process in
the mouth. 

Unfortunately, in children with RA and
SHGS lysosime is often below norm. This

fact deserves additional study. Here we can
assume that lysosime is not only a
bacillocidal factor but is also an
immunopathogenic fator in the case of
illnesses of the oral mucous membrane.

The data obtained from our study do not
allow us to conclude whether the presence
of Candida in the mouth cavity and the
specifics of the pathogenic processes there
influence the quantity of lysosime in the
saliva. It is a fact, though, that the quantity
of lysolime changes differently in oral
illnesses with different etiopathogenesis, as
well as that the quantity of lysolime depends
on the changes in the oral microbic flora in
children with oral mucous conditions. 

Conclusions:

In the case of both illnesses studied
diverse microbic flora is found in the mouth
cavity – mainly not pathogenic cocci and
rods.

Candida is found in not pathogenic
quantities.

Resident microorganisms Streptococci,
S. epidermidis, Neisseria  are found in all
children with any of the two illnesses.

Conditionally pathogenic
microorganisms Peptostreptococcus, E.coli,
Fusobacterium and Bacteroides prevail in
the case of sharp herpetic infection.

In SHGS bigger combinations of cocci
and rod-like organisms are found, the most
common microorganisms being S. salivarius
?   Neisseria.  The relatively high quantity of
S.faecalis is indicative of bad oral hygiene
and polution of the mouth cavity.

The isolation of Peptostreptococcus in
1/5 of the cases with SHGS is indicative of
a change in the oral ecosystem towards O2
deficiency.

In children with RA aerobic microorga-
nisms exceed in number the anaerobic ones.
The chronic process, having an endogenous
immune pathogenesis, brings about slight
changes in the oral ecosystem. 
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In chidren with SHGS the quantity of
anaerobes is much bigger than usual. The
acute process and the local effect the
herpetic virus has on the mucous epithelium
brings about deeper changes in the oral
ecosystem.

Microbic association with a much lesser
number of MO are found in children with

RA, compared to the microbic associations
found in the case of SHGS.

The results from our study show that in
both illnesses the lysosime does not exceed
the normal limit.
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