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ABSTRACT: The oral environment is one of the 

key interfaces between the body and the 

environment, therefore it can act as an entry site for 

some pathogenic microorganisms, especially 

through the air or through the ingestion of food. 

Therefore, it has a multitude of complex defense 

strategies that include elements of the specific and 

non-specific immune system. As a result of eating 

behaviors, vicious habits or different types of 

intraoral lesions, the microbial flora diversifies and, 

most of the time, this fact acquires clinical resonance 

both locally and generally, influencing not only the 

integrity of oral health, but also the systemic one. 

The purpose of the study was to deduce a possible 

cause-effect relationship between the habits and 

behaviors of the patients in the study group, and the 

bacterial development specific to oral pathology. 

The study was conducted on a group of patients, 

with mixed oral pathology, represented by carious 

processes, endodontic conditions and patients 

wearing dental prosthesis. The collection of 

biological preparations took place in the dental 

office, and the analysis and interpretation of the 

results were carried out in the Microbiology 

Discipline, “Carol Davila” University of Medicine 

and Pharmacy, Bucharest, Romania. The resulting 

conclusions indicate how we can use the obtained 

data, as an adjuvant in the therapeutic arsenal 

regarding the fight against bacterial growth and the 

acquisition of effective oral hygiene. 

KEYWORDS: Microbiological Examination, 

Bacterial Distribution Patterns, Dental Caries, 
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I. INTRODUCTION 
The oral cavity is the entry gate of the body 

from the external environment to the interior and 

represents one of the most complex and significant 

sites from a biological point of view [1, 2]. 

Recent studies have confirmed the fact that 

oral health is inextricably linked to the health of the 

whole body and vice versa [3, 4]. Therefore, 

maintaining adequate oral hygiene is of vital 

importance for the self-esteem and well-being of 

each individual [5, 6]. 

The oral environment is one of the key 

interfaces between the body and the environment, 

therefore it can act as an entry site for some 

pathogenic microorganisms, especially through the 

air or through the ingestion of food [7].  

Therefore, it has a multitude of complex 

defense strategies that include elements of the 

specific and non-specific immune system [8, 9]. 

Finally, the ability of the host to recognize and 

trigger an immunological response against 

pathogens and simultaneously tolerate the resident 

microflora remains one of the most remarkable 

achievements of human evolution, and the precise 

mechanisms that allow this level of discrimination 

have not been elucidated. fully understood until now 

[10, 11]. 

As a result of eating behaviors, vicious 

habits or different types of intraoral lesions, the 

microbial flora diversifies and, most of the time, this 

fact acquires clinical resonance both locally and 

generally, influencing not only the integrity of oral 

health, but also the systemic one [12]. 

By trying to discover the variations 

between the bacterial plaque formed at the level of 

carious lesions, infected root canals and prosthetic 

works, compared to the commensal oral microflora, 

we are able to explain the current situation to 

patients in a way that they understand and direct 

them to adopt a style of balanced life [13]. 
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II. MATERIALS AND METHODS 
Materials 

The following materials were used: 

- Personal protective equipment, 

- Sterile degreased glass slides, 

- Sterile saline or water  

- Alcohol 90%, 

- Sterile disposable consultation kit, 

- Sterile cotton rolls, 

- Oral aspirator, 

- Sterile exploratory probes, 

- Bacteriological loops, 

- Pathological products collected from patients, 

- Reagents needed for Gram staining: 

- Primary Stain: Crystal Violet Staining Reagent, 

- Mordant: Gram's iodine solution, 

- Decolorizing Agent: Acetone/ethanol (50:50 

v:v),  

- Counterstain: 0.1% basic fuchsin solution,  

- Water. 

- Optical microscope with immersion objective 

(x100), 

- Immersion Oil (Cedar Wood Oil), 

- Bunsen burner,  

- Camera of the Samsung Galaxy A40 phone. 

 

 
 

 

Methods 

Selection of the patient group 

The study was conducted on a group of 27 

patients, aged between 7 and 85 years, with mixed 

oral pathology, represented by carious processes, 

endodontic conditions and patients patients wearing 

dental prosthesis.  

The collection of biological preparations 

took place in the dental office, where the patients 

presented themselves for an individualized 

treatment plan, and the analysis and interpretation of 

the results were carried out in the Microbiology 

Discipline, “Carol Davila” University of Medicine 

and Pharmacy, Bucharest, Romania. 

Collection of pathological products 

For the collection of biological samples, 

sterile single-use consultation kits were used, and 

the actual sampling of the pathological product from 

the level of the carious processes to obtain the 

altered dentine and from the surface of the prosthetic 

works for the bacterial plaque was done with the 

help of exploratory probes, and in the case of 

samples taken from the infected root canals, a paper 

cone was used. 

Preparation of a slide smear 

The stages through which we obtained 

high-quality smears are highlighted in Figure 1, 

[14]. 

 

 
Figure 1. Performing the smear 

 

Staining of smears was done by the Gram 

technique, which is a double stain in which Gram-

positive bacteria are stained with gentian violet and 

then decolorized with alcohol-acetone mixture. The 

Gram stain is fundamental to the phenotypic 

characterization of bacteria. Gram stain procedure is 

highlighted in Figure 2, [15]. 
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Figure 2. The Gram stain 

 

III. RESULTS AND DISCUSSION 
In patients with carious lesions, we 

identified the following elements: an increased 

percentage of cocci arranged in short chains 

(23.07%); thin G+ bacilli, with rounded ends, G+ 

cocci in diplo, in small clusters and frequent G+ 

cocci in diplo (15.38%); G+ cocci arranged in diplo, 

lanceolate, rare G+ cocci arranged in diplo, rare 

fusiform bacilli, and dentinal fragments (7.69%), 

(Figure 3). 

 

 
Figure 3.  Distribution patterns of bacteria in patients with carious lesions 

 

A study carried out on carious pathological 

products from children aged between 1.5 and 11 

years, revealed a diverse and rich microflora, which 

includes the following elements: Scardovia 

wiggsiae (G+ bacillus), Slackia exigua (G+ coco-

bacillus), Granulicatella elegans (coccus G+) and 

Firmicutes (cocobacillus G+). On the contrary, at the 

level of the non-carious surfaces of these individuals 
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who had carious disease, taxa such as Streptococcus 

cristatus (coccus G+), Streptococcus gordonii 

(coccus G+), Streptococcus sanguinis (coccus G+), 

Corynebacterium matruchotii (bacillus G+) or 

Neisseria were highlighted flavescens (diplococci 

G-), [16]. 

Another study, based on the identification 

of the bacterial species incriminated in the 

appearance and evolution of the carious process, in 

elderly patients (over 60 years old), demonstrated 

the existence of colonies of Proteobacterium (coco-

bacillus G-), Bacteroides (bacillus G-), Firmicutes 

(coco-bacillus G+), Fusobacterium (bacillus G-), 

Actinomyces (bacillus G+) and Saccharibacteria 

(bacillus G+), [17-19]. 

 In patients with endodontic lesions, we 

identified an increased percentage of epithelial cells 

(27.77%), leukocytes (22.22%) and G+ cocci 

arranged in diplo, lanceolate (16.66%). Thin G+ 

bacilli, with rounded ends, cocci in short chains, G+ 

cocci arranged in diplo, rare fusiform bacilli, G+ 

cocci in diplo, in small piles, and very small 

fragments of epithelial tissue, were evident in a 

relatively low percentage (5-6%), (Figure 4). 

 

 
Figure 4. Distribution patterns of bacteria in patients with endodontic lesions 

 

According to a study based on molecular 

methods to identify bacterial elements, several 

species were identified as potential pathogens 

incriminating in the occurrence of periapical 

processes, which lead to retrograde infection of the 

root canals [20, 21]. The most widespread 

microorganisms were Fusobacterium nucleatum 

(bacillus G-), Porphyromonas endodontalis (bacillus 

G-), Parvimonas micra (bacillus G+), Eikenella 

corrodens (bacillus G-), Olsenella uli (bacillus G+) 

and Streptococci. The most exciting aspect was that, 

in addition to the usual bacterial species found in 

endodontic infections, new cultures of Prevotella 

baroniae (bacillus G-) or Dialister invisus (bacillus 

G-), and even some phenotypes not yet cultured 

(Bacteroidetes clone X083 and Synergistes clone 

BA121, [22]. 

In patients wearing prostheses (acrylic, 

skeleton) and in patients with fixed prosthetic 

restorations, we identified the following elements: 

epithelial cells (19.35%); G+ cocci arranged in 

diplo, in small piles and G+ cocci in diplo, 

lanceolate 12.90%; thin G+ bacilli with rounded 

ends, cocci in short chain and rare 

polymorphonuclear (9.67%). In a smaller 

percentage were identified: G+ cocci in diplo, 

isolated (6.75%); thin G- bacilli, squamous 

epithelial cells, fusobacteria, rare G- cocci, rare G+ 

cocci arranged in diplo, and pleomorphic forms 

(3.22%), (Figure 5). 
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Figure 5. Distribution patterns of bacteria in patients with prosthetic restorations

 

A study published by Fujinami et al. (2021) 

for patients wearing dentures, identified the genesis 

of the bacterial species Streptococcus (coccus G+), 

Lactobacillus (bacillus G+), Rothia (coccus G+) and 

Corynebacterium (bacillus G+) as being much more 

abundant, compared to samples taken from dental 

plaque. Also, the bacteria predominant in the 

occurrence of pneumonia inhabited the surfaces of 

prosthetic works. Moreover, Candida albicans was 

closely related to three acidogenic microorganisms 

[23, 24]. 

The research submitted by O'Donnell 

(2015) concluded that the presence of natural teeth, 

in addition to artificial ones, influences the 

composition of the bacterial biofilm in the oral 

cavity, so that bacilli and actinobacteria dominated 

[25]. 

A study published by Fujinami et al. (2021) 

for patients wearing dentures indicated that the 

following bacterial species Streptococcus (coccus 

G+), Lactobacillus (bacillus G+), Rothia (coccus 

G+) and Corynebacterium (bacillus G+) were much 

more abundant on the surfaces of dental prostheses, 

compared to the samples taken from dental plaque. 

Also, the bacteria predominantly involved in the 

occurrence of pneumonia were identified on the 

surfaces of dental prostheses. Moreover, Candida 

albicans was closely related to three acidogenic 

microorganisms [23, 26 ]. 

Research presented by O'Donnell (2015) 

concluded that the presence of natural teeth, in 

addition to artificial ones, influences the 

composition of the bacterial biofilm in the oral 

cavity, making bacilli and actinobacteria 

predominant [25]. 

 

IV. CONCLUSION 
The study performed on preparations taken 

from patients with carious lesions indicated the 

presence of numerous G+ cocciarranged in 

diplo,cocci arranged in short chains, thin G+ bacilli 

with rounded ends, and rare G+ cocci in diplo, 

fusiform bacilli and dentin fragments. 

The study of preparations taken from 

patients with endodontic pathology indicated the 

presence of numerous epithelial cells and 

leukocytes, and rare cocci in short chains, thin G+ 

bacilli with rounded ends, G+ cocci in diplo and in 

small piles, fusiform bacilli, and very small 

fragments of epithelial tissue, and cocci arranged in 

short chains. 

The study carried out on pathological 

preparations taken from patients with prosthetic 

works, recorded a relatively large number of 
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epithelial cells and G+ cocci arranged in diplo, 

lanceolateand in small piles, and rare desquamated 

epithelial cells, fusobacteria, and pleomorphic 

forms. 
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