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Abstract: The purpose of this study was to review the evidence based articles discussing the different 

microbiological agents and its etiology associating with dental caries, we intended to discuss all bacterial species, 

and overview the different clinical aspects of each case. Dental caries is a multifactorial disease. The caries sore 

existing on the tooth surface could be active or apprehended as well as shows the activity in the biofilm covering 

tooth surface area. Dental biofilm microorganisms operate as a highly organized as well as integrated microbial 

area. They contend and also work together by different systems, resulting in adjustment of biofilm structure and 

also feature. Electronic search using MEDLINE and EMBASE, for all studies concerning microbiological agent in 

association with dental caries up to May, 2017 were conducted with restriction to only English-language citations. 

We reviewed only articles that deal etiology of bacteria related caries of human subjects. This review, thus, deals 

with studies of the microbial causes and associations with dental caries in humans only, based on evidence based 

studies.  
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1. INTRODUCTION 

Dental caries is among one of the most common chronic contagious diseases in the world 
(1,2)

. There are 3 major 

hypotheses for the etiology of dental caries: the details plaque theory, the nonspecific plaque hypothesis, and the 

ecological plaque hypothesis 
(3,4)

. Dental plaque is the community of microorganisms found on a tooth surface area as a 

biofilm, installed in a matrix of polymers of host and also bacterial beginning 
(5)

. The mouth shelters a numerous and 

extremely many microbial plants. One major actor of this complicated community is the dental plaque which creates 

naturally on oral tissues. This biofilm reveals a very complicated organization that stays reasonably steady with time 

despite routine environmental changes 
(1,3)

. When the balance is compromised when an inequality appears amongst the 

native germs, pathologies such as tooth decays or periodontitis might occur 
(5)

. 

The particular plaque theory has actually suggested that just a couple of details species, such as Streptococcus mutans as 

well as Streptococcus sobrinus, are actively involved in the disease. On the other hand, the nonspecific plaque hypothesis 

preserves that caries is the end result of the general activity of the overall plaque microflora, which is included numerous 

bacterial species 
(3)

. The eco-friendly plaque hypothesis recommends that caries is a result of a change in the equilibrium 

of the resident microflora owned by modifications in local environmental conditions 
(4)

. 

The prevailing eco-friendly sight of the etiology of tooth decays is much more in harmony with the polymicrobial nature 

of the dental plaque biofilm. Nonetheless, only a limited number of microorganisms are regularly recuperated from caries 

sores and also have actually therefore been identified to be especially connected with tooth decays 
(6)

. The association in 

between lactobacilli and also dental caries dates back to a century 
(7)

. Lactobacilli were the prominent prospect in the 

causation of dental caries prior to the 1950s, when the mutans streptococci (MS) started to dominate the literary works 
(8)

. 

(Figure 1) below is picture for microbial sequence which reveals the series of occasions occurring on the surface of a 

caries-free tooth that either comes to be rancid or remains caries free. In either situation, the tooth surface initially stands 

for a service provider state relative to nurturing a primary cariogen, such as S mutans, in the plaque on a smooth surface 

area. In time these caries-free surfaces may at the same time acquire and shed S mutans, consequently having a periodic 
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carrier-state condition. Nonetheless, in those surface areas where caries will eventually establish, S mutans ends up being 

a leading member of the plants, definitely second to frequent sucrose intake 
(6,8)

. 

 

Figure 1: Relationship between location of cariogenic bacteria and development of dental caries. 

The purpose of this study was to review the evidence based articles discussing the different microbiological agents 

and its etiology associating with dental caries, we intended to discuss all bacterial species, and overview the 

different clinical aspects of each case. 

2. METHODOLOGY 

Electronic search using MEDLINE and EMBASE, for all studies concerning microbiological agent in association with 

dental caries up to May, 2017 were conducted with restriction to only English-language citations. We reviewed only 

articles that deal etiology of bacteria related caries of human subjects. This review, thus, deals with studies of the 

microbial causes and associations with dental caries in humans only, based on evidence based studies. 

3. RESULTS 

o Etiology and physiopathology of dental caries: 

Dental caries is commonly described as the chemical as well as physical procedures of demineralization and also 

remineralization occurring on the tooth surface. Yet the significance of this disease is extra complex. Theories concerning 

the etiology of tooth decays are still advancing in tandem with the advancement of molecular biology and also 

introduction of improved microscopy study strategies 
(9,10)

. Tooth decays is a multifactorial disease. A selection of factors, 

consisting of microbial, hereditary, immunological, environmental and also behavior interact to add to cavities beginning 

and growth 
(11)

. Diet plan is just one of the most essential factors associated with colonization of the mouth by cariogenic 

bacteria 
(11)

. Recent developments including information from the Human Microbiome Project have resulted in a new 

paradigm for comprehending chronic bacterially mediated diseases. Dental caries takes place as a result of a change in the 

make-up of a biofilm community specific to the people tooth surface area. Constant carbohydrate consumption can 

interrupt the ecology of this community by the selection of acidogenic as well as acid tolerant types, these acidogenic 

neighborhoods are accountable for caries development 
(12)

. The cariogenic homes of microbes in the mouth are connected 

with their capacity to live and expand on a hard as well as non-shedding tooth surface, the level of colonization of dental 

plaque, increasing in regard to consumption of sucrose, the capability of rapid processing of monosaccharides to acids 

(acid development), the capability to make it through in conditions of reduced pH (acidophility), the production of 

extracellular polysaccharides (EPS), which help with bond to the tooth surface and structure of a matrix, and also the 
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production of intracellular polysaccharides (IPS) 
(13,14)

. A caries sore creates on a certain surface of the tooth, under the 

fully grown dental biofilm layer it for a long period. It is currently believed that the disease is brought on by 

microorganisms coming from the all-natural vegetation of the mouth 
(15,16)

. It is recommended that in the oral microbiome, 

there is a vibrant equilibrium between microorganisms along with between the host and the microflora, and the disease 

develops as a result of a microbiological discrepancy within the biofilm 
(6,17)

. Such a situation occurs when problems in 

the local environment on the tooth surface modification. When it comes to cavities, the modification could consist of 

duplicated high focus of sugar causing a decrease in plaque pH as a result of acidogenic as well as acidophilic bacteria. 

o Cariogenic microorganisms Transmission: 

As the toothless mouth of the unborn child is sterilized, a human initial comes to be conquered by a typical plant currently 

of flow with the birth canal 
(18,19)

. During birth, the initial days of life and feeding by the mother, specific microbes 

colonize the oral cavity, and the pre-dentate infant's mucosal surfaces are the only appropriate sites for emigration in the 

mouth. In research study done by Cephas et al., 
(19)

, high microbial variety was noted in saliva of infants as well as 

grownups. Streptococcus was the predominant genus in infant saliva. Veillonella, Neisseria, Rothia, Haemophilus, 

Gemella, Granulicatella, Leptotrichia and also Fusobacterium were also predominant genera in infant examples, while 

Haemophilus, Neisseria, Veillonella, Fusobacterium, Oribacterium, Rothia, Treponema as well as Actinomyces were 

primary in grownups. The emigration of children by bacteria considered to be related to the development of caries is 

related to their transfer by saliva from people in the child's closest environment. Many data reveal that oral emigration by 

S. mutans occurs through direct and also indirect contact with relevant persons whose oral cavity is colonized by such 

microbes 
(18,20)

. Researches with the use of molecular approaches indicate that the upright transmission of these germs 

from mommy to child is the major route for their very early procurement in the oral cavity 
(20,21,22)

. Germs enter the child's 

oral cavity from their caregivers, and usually the mommy is the very first transmitter 
(22)

. The transmission of cariogenic 

bacteria happens in approximately 60% of infants when the level of microorganisms in the mother's saliva amounts to 105 

or even more colony developing units per millilitre of saliva (CFU/ml) as compared to 6% when the microbial level in the 

mommy's saliva is 103CFU/ml of saliva 
(19)

. The intrafamilial transmission of cariogenic microorganisms is various in 

populaces of numerous societies 
(22)

. 

o Sources and prevalence of Lactobacillus Species - specific for Caries 

The occurrence information from various studies 
(16,19,20,21)

 of Lactobacillus types associated with caries show a 

remarkable overall concurrence in the distribution as well as variety in spite of various caries teams and geographical 

places. Among the obstacles in comparing types throughout studies stays in the approach utilized to identify species 

associations. The leading species in both grown-up and childhood years caries consist of Lactobacillus fermentum, 

Lactobacillus rhamnosus, Lactobacillus gasseri, Lactobacillus casei/paracasei, Lactobacillus salivarius, Lactobacillus 

plantarum, as well as, in minimal frequency, Lactobacillus oris and Lactobacillus vaginalis. Less typical varieties 

consisted of Lactobacillus mucosae, Lactobacillus crispatus, Lactobacillus ultunesis, Lactobacillus reuteri, Lactobacillus 

gastricus, as well as Lactobacillus parabuchneri. A lot of Lactobacillus varieties found in caries sores cohabitate with 

various other lactobacilli; just L. fermentum, L. casei/paracasei, and L. salivarius were located as the solitary 

Lactobacillus occupant of caries sores 
(18,20,22)

. 

The dominant collection of oral Lactobacillus species reveals little overlap with that of the human vagina, made up 

generally of Lactobacillus iners, L. gasseri, L. crispatus, and L. jensenii (23,24). Unsurprisingly, perhaps, the oral data are 

extra consistent with the types isolated from human breast milk, consisting of L. rhamnosus, L. plantarum, and also L. 

fermentum (25and from biopsy samplings of the stomach as well as intestinal tract, consisting primarily of L. gasseri, L. 

reuteri, L. salivarius, L. fermentum, as well as L. vaginalis 
(23)

. An oral origin has been proposed for a lot of the GI types, 

comprehensive studies of the lactobacilli present in the mouth, GI tract, and also vagina of the exact same population are 

doing not have. The proof hitherto places L. gasseri as the only types regularly located in all 3 sites 
(25,26,27)

. 

Teeth erupt, and also their advantageous colonization site is the teeth; they are very localized on the surfaces of the teeth, 

as well as their abundance in the plaque is highest over initial lesions3,4; their level of colonization within the plaque is 

increased by sucrose usage; they synthesize specific macro-molecules from sucrose that cultivate their add-on to the teeth; 

they are rapid manufacturers of acid from easy carbohydrates, including sucrose, as well as are tolerant to low pH; and 

they are essentially always recuperated on growing of recognized as well as initial rancid lesion sites 
(28,29,30,31)

. Interest in 

them expanded after the presentation of their powerful induction as well as progression of carious lesions in a selection of 

experimental animals, consisting of mono-infected gnotobiotes. Their virulence expression is highly associated with 
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intake of carbohydrates, particularly sucrose. Caries does not happen in germ-free animals, no issue what their hereditary 

history or their diet regimen; it is an infection. Lactobacilli do not avidly colonize the teeth; they may be transiently 

discovered in the mouth before the teeth appear; as well as they preferentially conquer the dorsum of the tongue and also 

are lugged right into saliva by the sloughing of the tongue's epithelium. Their numbers in saliva show up to mirror the 

intake of basic carbs by the host. They are highly acidogenic from carbohydrates and also are acid forgiving, and they are 

frequently cultured from established carious lesions.21 Some lactobacilli are cariogenic in experimental animals; their 

cariogenicity depends on usage of carbohydrate-rich diet regimens of pets 
(32,33,34)

. 

o Highlight evidence:  

Burt et al. 
(35)

 reported that Actinomyces-like organisms normally predominate in noncariogenic plaques with high 

degrees of S. mutans streptococci and lactobacilli. Actinomyces spp. are heterofermenters yet have the tendency to end up 

being homolactic manufacturers under anaerobic conditions 
(36)

, therefore contributing to enamel demineralization. Strong 

coaggregation between Actinomyces odontolyticus and also Actinomyces israelii with strains of either Veillonella parvula 

or Prevotella prevotii has actually been reported 
(37)

. Researches on coaggregation interactions between Streptococcus spp. 

and Actinomyces spp. have actually disclosed the complementary adhesion-receptor mechanisms amongst the latter 

microorganisms 
(38)

. A big proportion of positively coaggregating pairs in between either Prevotella intermedia ND8-9A 

or Campylobacter gracilis ND9-8A and stress. 

of Streptococcus, Gemella, Peptostreptococcus, Lactobacillus, and also Actinomyces indicate that the gram-negative 

obligate anaerobic rods play an important duty in the interactions causing root caries (Figure2) 
(37)

. Nadkarni et al. 
(39)

 and 

also Chhour et al. 
(40)

 discovered that unique as well as uncultured Prevotella and Prevotella-like bacteria dominate the 

varied polymicrobial community sometimes of caries, suggesting an energetic duty of Prevotella in caries progression. 

Coaggregation between Fusobacterium nucleatum NT6-6A as well as six various other microbial types, i.e., 

Streptococcus bovis II/2 ND2-2, Streptococcus constellatus ND10-13A, Streptococcus sanguinis II ND7-3, Lactobacillus 

acidophilus ND7-2A, C. sputigena ND2-12A, and also P. intermedia ND8-9A, reveals that these microorganisms have the 

ability to coaggregate with a large number of oral germs and perhaps act as essential microorganisms in dental plaque 

formation during the later stages of plaque maturation and modulation of the orgasm neighborhood 
(41,42)

. With more 

evidence that a lot of bacterial types are associated with the development of dental caries, the interactions within different 

microbial areas representing different phases of the disease would be of significant passion. 

Studies have revealed that certain microbial species are associated with wellness, caries initiation, as well as caries 

manufacturing, there is subject-to-subject variant in the bacterial make-up. Munson et al. 
(43)

 showed that many species of 

Lactobacillus were located generally in carious lesions, yet just one or more Lactobacillus spp. were spotted in each sore 

in a subject. We and others have revealed that 10 to 20% of subjects with severe caries may not have obvious degrees of 

S. mutans yet instead exhibit various other acid-producing types. In some rancid lesions S. mutans may be a small 

bacterial part of the dental plaque. These outcomes support the environmental plaque hypothesis 
(4)

, which suggests that 

caries is an outcome of a change in the equilibrium of the resident microflora owned by adjustments in local 

environmental problems, e.g., acid manufacturing by any number of varieties that trigger dental cavity. 

 

Figure 2: Proposed model showing caries lesions 
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4. CONCLUSION 

Dental caries is a multifactorial disease. The caries sore existing on the tooth surface could be active or apprehended as 

well as shows the activity in the biofilm covering tooth surface area. Dental biofilm microorganisms operate as a highly 

organized as well as integrated microbial area. They contend and also work together by different systems, resulting in 

adjustment of biofilm structure and also feature. Microbial structure of dental biofilm depends upon the complex 

microbial-microbial and also host-microbial communications. Species along with S. mutans, e.g., varieties of Veillonella, 

Lactobacillus, Bifidobacterium, Propionibacterium, low-pH non-S. mutans streptococci, Actinomyces, and Atopobium, 

likewise could play an important role in caries production. Actinomyces spp. and also non-S. mutans streptococci may be 

involved in the initiation of the disease. Several details species are connected with wellness, while others are connected 

with caries. Bacterial accounts change with the progression of disease and also differ from the primary to the second 

dentition. 
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