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Abstract 
 

Diseases of microbial origin occur in different body sites including mouth and are described since the 
early times. Despite the risks and significant number of systemic diseases related to microbiological 
dental diseases (eg. endocarditis, respiratory infections, cardiovascular diseases, brain abscesses and 
oral and gastrointestinal cancers), the oral microbiota are not deeply explored or studied compared to 
others involved in diseases of global importance. In this article we briefly review the topics of oral 
microbiology including types of oral bacteria and the importance of microbial resistance for the 
effective oral treatments to remind their importance and the current demand for new treatments. 
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INTRODUCTION 
 
Mankind has been affected by diseases of microbial 
origin in different body sites including mouth since the 
early times. Therefore several molecules with 
antimicrobial profile have been identified over time using 
different technologies. Some of them are produced by 
living organisms, called antibiotics, other synthesized in 
the laboratory, named chemotherapics (Darveau et al., 
2012). 

The use of substances with antibiotic profile for the 
treatment of bacterial infections is not a new strategy, as 
in China, 2500 years ago; some of them have been used 
for treating plants against anthrax (Stingu et al., 2012). In 
1928, the discovery of penicillin by Alexander Fleming 
was a turning point in the history of medicine despite of 
the detection of penicillin resistant microorganisms later 
on. Interestingly, in an interview for BBC radio in London 
in 1945, Alexander Flemming already predicted that the 
treatment would be disappointing if the penicillin was not  
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properly used against microbes both in time and dose 
(Flemming, 1980, MLA, 2012).   

Microbial resistance has become a global problem 
with medical, economic and public health importance with 
world different distribution (Ram et al., 2011). The 
inappropriate use of antimicrobials is a worldwide 
concern, and requires not only the constant development 
of new drugs, but also a process of re-education of the 
use of antibiotic therapy, against we should not ignore the 
oral infections (Barie, 2012). 

The bacterial resistance is the acquired or inherited 
capacity that allows a microorganism to survive in the 
presence of some antibiotics. Thus, the resistant bacteria 
are those that do not suffer influence of the drug 
regardless of its concentration (Dane, 2011). Currently, 
special attention has been given to the increased 
resistance of various pathogens to conventional 
antibiotics.  

In recent years, research studies in the 
pharmaceutical multinationals or university research 
centers tried to investigate new antibiotic drugs by: a) 
testing new drugs, similar or not to the existing ones to 
neutralize the mechanisms of bacterial resistance, b)  



 
 
 
 
developing antibiotics that act by means of new 
mechanisms of action, and c) identifying mechanisms 
that leads to therapeutic failure in treatment with 
antibiotics (Barie, 2012, Kang et al., 2012, Kirst, 2012). 

In the search of molecules that can act on pathogenic 
microorganisms metabolism and structure, new drugs 
have been synthesized in a modified way to differentiate 
their action, also trying to reduce the toxic profile against 
the human body. The great advantage of antibiotics 
(molecule totally or partially produced by living 
organisms) and chemotherapies (synthesized in 
laboratories) with selective toxicity is that it allows the use 
for treating systemic infections. The mechanism of 
antimicrobials selectivity relies in some features such as 
the presence of the target only in the microorganism so 
host cells are not affected (Schmalstieg et al., 2012).  

Several molecules with antibiotic profile can be 
identified in the literature, but few have medicinal value or 
commercial application. Some are commercially used for 
purposes other than the treatment of diseases, such as 
supplement in animal feed or as tools for 
pharmacological studies. Many antibiotics are also toxic 
to humans or may not have advantages over those 
already in use (Dane 2011). Thus the demand for the 
discovery of new more efficient and safer antibiotics 
prototypes of different origins (plant, animal or synthetic) 
for the treatment of infections caused by multidrug-
resistant strains are still of great interest (WHO, 2012). 
 
 

Microorganisms of dental importance  
 
The pathogenicity of bacteria is determined by the 
development of mechanisms that increases infection 
capacity and help to avoid the host immune system (Geli 
et al., 2012). The pathogenic bacteria are classified into 
(1) primary, which cause infections in healthy individuals 
and (2) opportunistic, acting in individuals with 
compromised immune systems (Bowen et al., 2011). 

The oral microbiota consists of a wide range of 
bacteria, fungi, viruses and even, sometimes, protozoa 
species (Figure 1). This diversity is due to the fact that 
the mouth is composed of different habitats that provide a 
range of different nutrients. In addition, in dental plaque, 
different gradients allow different parameters of 
ecological importance such as pH and oxygen tension, 
providing suitable conditions for coexisting 
microorganisms growth (Silva et al., 2012).  

Most oral infectious processes are polymicrobial, and 
the anaerobic bacteria are the most frequent 
etiopathogenic agents (Wang et al., 2012). Among them 
we can cite : 

- Streptococcus mutans, which is of great interest due 
to its role in the etiology of dental caries. Its name is due 
to the fact that these microorganisms may change their 
cocco morphology to short rods or cocci-like bacilli. S. 
mutans was originally isolated  by  Clarke  (1924)  from  a  
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human tooth caries and then obtained from endocarditis 
affected tissue with bacterial growth in the damaged 
heart valves, revealing the risk of co-infection of the 
tissue (Jurela et al., 2012). 

- Lactobacillus: They are Gram-positive bacteria 
usually isolated from the oral cavity. They comprise, in 
general, less than 1% of the total cultivable microflora but 
in advanced carious lesions in enamel or on the root 
surface, the proportions and prevalence of these 
microorganisms increase. Several species have been 
identified producing lactate or ethyl lactate from glucose 
and the most common species reported are L. casei, L. 
fermentum and L. acidophilus and L. salivarium, L. 
plantarum, L. brevis, L. cellobiosus and L. buchneri 
(Kuvatanasuchati et al., 2012). 

- Eikenella corrodens: Gram-negative facultative 
anaerobic bacilli that was isolated from a variety of oral 
infections, endocarditis and abscesses. It has been 
implicated in periodontal disease and their colonies 
characteristically dott the surface of the plate inoculation 
(Casarin et al., 2012). 

- Actinomycetemcomitans: It was described by Klinger 
(1912) isolated as a coccus in lesions of human 
actinomycosis. This bacterium has been reclassified as 
Actinobacillus actinomycetemcomitans by Topley and 
Wilson (1929) and as Haemophilus 
actinomycetemcomitans by Potts et al. (1985). This 
species is associated with localized aggressive 
periodontitis and are currently classified as 
Aggregatibacter actinomycetemcomitans from the 
analysis of DNA sequence (Pejda et al., 2012).  

Actinobacillus actinomycetemcomitans is implicated in 
the etiology of particularly aggressive forms of 
periodontal disease in adolescents (localized juvenile 
periodontitis). This strain has been described as being 
microaerophilic, facultative anaerobic, with reference for 
aerobic atmosphere enriched with 5-10% CO 2. A. 
actinomycetemcomitans is also an opportunistic 
pathogen isolated from of infective endocarditis cases, 
brain and subcutaneous abscesses, osteomyelitis, and 
periodontal disease (Marsh and Martin, 2005). 

- Fungi: they are a small part of the oral microbiota 
mainly comprised by Candida yeast species. Candida 
albicans is by far the most common oral species, but 
others have been isolated including C. glabrata, C. 
tropicalis, C. krusei, C. parapsilosis and C. guilliermondii, 
Rhodotorula and as well as Saccharomyces spp. 
(Yoshioka et al., 2012). 
 
 

Microbial resistance and dental antibiotic  
 
Bacteria can be or become resistant to certain antibiotics. 
They may present two types of resistance:  

a) Natural resistance, also called intrinsic, 
characterized by the absence of the structure or the 
binding site or pathway target of the antimicrobial. This  
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Figure 1. Some of the species present in oral microbiota including bacteria, fungi and 
even, sometimes, protozoa species. 
 

 
 

 

Figure 2. The main mechanisms of resistance. 

 
 
resistance is typical of some species, and is transmitted 
vertically to the daughter cells with a hereditary character. 
For example, Eikenella corrodens is resistant to 
clindamycin and most Fusobacterium spp. are resistant 
to erythromycin (Roberts et al., 2010).  

b) Acquired resistance: which emerge in the bacterium 
through spontaneous mutation, selection, or gene 
transfer (plasmids or transposons) (Otto 2012).  

The main mechanisms of resistance, we may cite 
(Figure 2): (1) Drugproofing membrane: many Gram-
negative bacteria resistant to penicillin G changed the 
characteristics of its own membrane making them 
impermeable to the drug. Changes in penicillin-binding 
proteins were also observed (Otto 2012). 2) Inactivation: 
many drugs are inactivated by enzymes produced by 
microorganisms (e.g. penicillinase, a Beta-lactamase 
cleaves the beta-lactam ring, inactivating penicillin). 

Other drugs may be inactivated due to changes catalyzed 
by these enzymes, such as the addition of chemical 
groups through reaction of phosphorylation or acetylation 
of antibiotics (Freitas, 1989).(3) Modification of the 
enzyme or the target structure including: (i) changes in 
the ribosome (23S rRNA), as in the case of resistance to 
erythromycin and chloramphenicol (ii) the enzyme, as in 
antibiotics that act on the metabolism, or (iii) the use of 
alternative metabolic pathways (Freitas, 1989). (4) 
pumping to the extracellular medium, efflux of drug out of 
the bacterial cell, such as the tetracycline resistance in 
Enterobacteria (Otto 2012). 

The significant increase in resistance to multiple 
antibiotics by the major human pathogens is of great 
concern (Bowen et al., 2011). From this perspective, the 
situation is disturbing by the drugs misuse and alarming 
considering the  antibiotics  use.  Campaigns  have  been  



 
 
 
 
performed worldwide to controll the spread of 
antimicrobial resistance, through the knowledge of 
microbial resistance profile and adoption of preventive 
measures and control.  

The antibiotics prescribed by dentists are often used 
by other health professionals to treat other infections 
unrelated to the oral cavity. For example, metronidazole, 
prescribed in some cases of aggressive periodontitis, is 
usually indicated as an adjunct in the treatment of 
giardiasis, amoebiasis and vaginitis. This may result in 
future natural selection for antimicrobial resistance (Barie, 
2012).  

In periodontology, which studies all tissues that are 
around the tooth, determining the patients sensitivity is 
recommended to determine the correct antibiotic to be 
used. However, in the absence of time to perform the 
appropriate and aggressive treatment against the 
presenting pathologies, the prescription of antibiotics is 
commonly performed without careful research. The 
professional mostly select the option that rapid relief the 
patient symptoms instead of performing a first bacterial 
sample collection and wait for the result to diagnose and 
treat the infection in a rational and best way (Casarin et 
al., 2012).  

In the last decade, the most prescribed antibiotics in 
Periodontics such as penicillin and tetracycline, were 
frequently inefficient due to the significant increase of the 
antimicrobial resistance (Casarin et al., 2012). The case 
also includes the increasing elimination of susceptible 
bacteria and the emergence of resistant bacteria. Thus, it 
becomes clear how essential is the use of antibiograms 
to obtain the antimicrobial susceptibility profile and do not 
undertake to prescribe at random, choosing broad-
spectrum antibiotics. Failing to perform the sensitivity, it is 
still recommended the prescription of antibiotics with 
proven effectiveness in the literature, following the 
recommended dosage (Kuvatanasuchati et al., 2012).  

In the field of Periodontics, there is an increasing 
resistance to antibiotics used in periodontal treatment 
that still is ignored (Kuvatanasuchati et al., 2012). Two 
recent studies described the existence of resistance in 
the periodontal microbiota, while 300 strains were 
collected from patients with "Adult Periodontitis" and 
determined the susceptibility against seven antibiotics. 
The studies showed that the significant percentage of 
increased tetracycline resistance (from 18 to 31%) and 
amoxicillin (13 to 31%) for some subgingival bacteria 
(Casarin et al., 2012). 
 
 

Testing antimicrobial profile: the search for new 
therapeutic prototypes 
 
Sensitivity tests are appropriate for identifying the 
microorganisms susceptibility profile, when it is 
impractical to predict the sensitivity of this organism, even 
knowing their identification. In fact these  tests  are  given  
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more frequently when it is believed that the causative 
organism belongs to a species capable of offering 
resistance to antimicrobial agents commonly used.  

Various laboratory methods can be used to measure 
the in vitro sensitivity of bacteria to antimicrobial agents. 
In many clinical microbiology laboratories, the disc-agar 
diffusion method are used to test the most common 
pathogens, allowing rapidly bacteria growing (CLSI, 
2003). 

In studies to identify new antimicrobial prototypes, 
classified strains have been used as templates or control 
as they can help to identify the initial profile of these 
compounds. The microbial classification seeks to 
establish a logical organization of the microorganisms 
based on their similarities and relationships (Marsh and 
Martin, 2005). The result of classification is the 
generation of internationally approved species. A species 
represents a collection of strains that share many 
common features, which differ considerably from other 
strains. Once a species has been recognized, then the 
model is nominated a strain that has the properties of 
representative species. The strains maintained in a 
model are national collections such as the American 
Type Culture Collection (ATCC) and the National 
Collection of Type Cultures (NCTC), which is located in 
the UK. These strains are commonly used in studies of 
new compounds, but still requires the use of strains of 
hospital origin and/or dentist to check the action of these 
compounds against multiresistant strains existing in the 
environment or community hospital.  

The minimum inhibitory concentration (MIC) is 
determined by a sequence of drug decreasing 
concentrations in a broth, which is then inoculated with 
the bacteria. This assay identifies the first point that 
shows growth, and the previous point, which defines the 
MIC (Tortora et al., 2005). Each group and species of 
microorganisms has an individual susceptibility to the 
action of antibiotics known as MIC, so there is inhibition 
of bacterial growth. The MIC for each microorganism 
involved in the microbiology of infection is studied "in 
vitro", known and frequently changed due to the 
resistance mechanisms developed by bacteria (Silva et 
al., 2012). 

 
 
Final Considerations 
 
The human mouth can maintain approximately 500 
species of cultivable and uncultivable bacteria (Paster et 
al., 2001, Al-hebshi Al-HEBSHI et al., 2006). Over 100 
species may be present in the oral cavity as 
commensals. Among these guests, some are 
opportunistic microorganisms implicated in the 
pathogenesis of gingivitis, periodontal disease and tooth 
decay (Rams et al., 2011). For example, Porphyromonas 
gingivalis and Forsythia tannerella are associated with 
periodontitis  (Silva et al.,  2012)  whereas  Streptococcus  
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mutans, S. sobrinus (NAPIMOGA et al., 2005), non-
mutans streptococci, Actinomyces spp. and 
Bifidobacterium  spp.  are  related  to  caries  (Beighton,  
2005).  

The role of these microorganisms has been 
established not only in the etiology of periodontitis and 
dental caries, which are among the most prevalent 
diseases in the world, (Stingu et al.,2012), but also in a 
significant number of systemic diseases such as 
endocarditis (Barrau et al., 2004; Silva et al., 2012), 
respiratory infections (Mojon and Bourbeau, 2003, 
Scannapieco et al., 2000), cardiovascular disease 
(Okuda et al., 2004, Meyerdh, 1998), brain abscesses 
(Corson et al., 2001), oral and gastrointestinal cancers 
(Ahn et al., 2012)   .  

Oral bacteria resistant to penicillin, metronidazole, 
tetracycline and macrolides have been reported in the 
literature by researchers from different countries also 
identified outside the oral cavity (Roberts, 2010). In an 
attempt to deal with the global problem of antibiotic 
resistance, a number of strategies such as reducing the 
use of antibiotics and new antibiotic options to either 
synthetic or natural origin has been proposed in the 
literature, but with restrictions. Thus, facing the major 
problem currently with the development of multi-resistant 
microorganisms to antibiotic drugs, we need new options 
in addition to changes in the way of professionals use the 
antibiotics to minimize this problem. Thus, new antibiotics 
more effective and safer should be developed to combat 
these infections in the general population and also 
undertake and especially immunocompromised patients. 
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