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ABSTRACT 

Introduction: Poor oral hygiene is one of the major causes oforal infections and its related 

pathologies in the general population. Notwithstanding seemingly appropriate treatment, extreme 

orofacial infections can advance and lead to life-threatening complications. Another crucial 

concern is about the drug’s sensitivity and resistance to oral microflora.This study was 

accomplished to evaluate the drug’s sensitivity of microbial isolates from the oral cavity in 

hospitals of Odisha. 

Methods: In this study total of 100 oral samples were collected from poor oral hygiene patients. 

Biochemical test characterization such as colony morphology, colour, texture, indole, methyl red, 

citrate etc. was determined to identify bacteria followed by antibiotic susceptibility test. 

Sabouraud Dextrose Agar (SDA) culture and Candida Differential Agar (CDA) test were also 

performed to identify candida species followed by antifungal susceptibility test was performed. 

 

Results: Total of 90% (90) oral pathogens were recovered from total 100 patient’s samples. Out 

of that 19 (21.11%) GPB(gram positive bacteria), 60(66.66%) GNB (gram negative bacteria), 

and 11(12.22%) budding yeast cells were isolated from the 90 patient’s samples. S. epidermis 

was most common in GPC and showed maximum resistant 31.57% to oxacillin. Pseudomonas 

aeruginosa was the most common in GNB and showed maximum resistant (50.94%) to 

clarithromycin. In poor oral hygiene patients from 12.22% of candida yeast, we found that 

Candida tropicalis maximum in comparison to other species of candida.  An antifungal 

sensitivity test showed that the maximum resistance was 38.88% with Fluconazole (FLC
10

) then 

with Ketoconazole (KT50), 27.77% for Candida tropicalis.  Minimum resistance (2.8%) was 

observed with Amphotericin B antifungal. 

 

Conclusion: Study revealed that poor oral hygiene patients shown presence of maximum 

number of gram-negative bacteria in comparison to gram positive bacteria and candidal species. 

These microbes showed varies antibiotic and antifungal susceptibility. So, drug susceptibility 

should be done for effective treatment of microbes. 

KEYWORDS: Oral microbiome, Drug sensitivity, Antifungals, Antibiotics.  
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INTRODUCTION 

Many aerobic and anaerobic bacteria along with commensal fungi like candida reside in 

the oral cavity. Various conditions and environment of the Oro-pharyngeal area led to the 

existence of many microorganisms mainly anaerobic bacteria. Poor oral hygiene is one of the 

major causes of periodontal, gingival infection, dental caries, abscess, space infection, 

pericoronitis, candidiasis, etc. Infections need the use of antimicrobials (antibiotics and 

antifungal) as per requirement. The use of antimicrobials is depending on various factors like the 

type of infection, patient age, health allergic history, drug’s plasma level, absorption ability, etc. 

All infectious foci together can disseminate these microorganisms if not treated with time with 

proper use of conventional antimicrobial agents. Poor oral hygiene condition also one of the 

causes of growth of non-oral bacteria in the oral cavity. Untreated disseminated infection can 

cause life threatening condition. 
1-5 

There is an increase in resistance to antimicrobials agents may be due to production of biofilm 

and virulence factors as well as due to empirical use of it before any dental procedure.Another 

fact is long term use of antibiotics also can lead to growth of opportunistic oral fungal infection 

mainly, candidiasis and untreated cases can lead to candidemia, which is one of the causes of 

mortality. The percentage of resistance to antibiotics and antifungal is increasing more in recent 

years.
6,7

 So this study was aimed to evaluate the drug’s (antibiotics and antifungal) sensitivity of 

microbial isolates from the oral cavity of poor hygiene patients.  

MATERIALS AND METHODS 

 With ethical permission (Ref. No. DMR/IMS.SH/SOA/180254) the present study was conducted 

in research laboratory of the Institute of Medical Science, Siksha O Anusandhan Deemed to be 

university, Bhubaneswar, Odisha, India. Samples were collected from; the patients who were 

having poor oral hygiene habit with and without oral candidiasis (Fig 1). Collected samples were 

transported from OPD to the lab safely and it was processed immediately by cultured on SDA, 

Blood agar, and MAC agar. The plates were incubated at 37
0
C for 24 h.  

Identification of bacteria and antibiotic susceptibility test- 
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 For bacteria identification preliminary screening such as colony morphology, colour and gram 

staining were done. The bacterial colonies were identified as gram positive and gram-negative 

bacteria by gram staining. For gram positive bacteria isolates were subjected to catalase and 

coagulase testing. Gram negative bacteria further tested for lactose fermenting (LF) and non-

lactose fermenting (NLF) bacteria. Further oxidase, methyl red (MR), Indole, citrate test, urase 

test and triple sugar iron (TSI) test performed for gram negative bacteria.
8
 

All the strains of Gram-positive and negative bacteria were subjected to antibiotic sensitivity test 

by disc diffusion method. The Mueller-Hinton agar (MHA, HI media) plates were prepared and 

by using sterile spreader liquid bacterial culture was spreaded on plate and antimicrobial 

impregnated disk were placed over it then incubated for 24 hours.  Different types of 

conventional antibiotic discs of different drugs groups like beta lactum, quinolones, 

aminocoumarin, macro ides, tetracycline, vancomycin, amino glycosides drugs etc were placed 

on the surface of MHA agar plate(Fig 2).
9 

Identification of Candida species and antifungal susceptibility test- 

The collected swab samples were first inoculated on blood agar plates, MacConkey agar plate 

and SDA plates. Theses plates were incubated for 37
0
 C for 24 h then growth of colonies was 

observed then these growths were further cultured on plates of nutrient agar to get a pure culture. 

For further biochemical testing single colony from pure culture was used.When we found culture 

of fungi candida on SDA then we did its species identification on CDA agar 37°C for 18-24 

hours, by different colour pigmentation of candida species. (Table 3). 

Similarly antifungal agents such as Fluconazole (FLC
10

), Nystatin (NS
100

), Amphotericin 

B(AP
100

), Itraconazole (IT
30

), Ketoconazole (KT
50

), Miconazole (MIC
50

), and Clotrimazole 

(CC
10

) discs were placed on the surface of SDA plate. Then the plates were incubated at 37°C for 

48hrs. The zones of inhibition were observed around the disc and the zones were measured by 

standard scale (Himedia) Fig 3. Basing upon the instructed size of zone of inhibition the result 

sensitive or resistant were documented.
10,11,12 
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RESULTS 

In present study 100 patients were enrolled for collecting oral samples in the year of 2021-22. 

Among 100 samples, 10 samples were excluded from study (3 samples due to contamination and 

7 samples showed no growth. The age group of the patient was between 1-80. The maximum 

number of patients ranged between 40-60 age groups. We found, 60(66.66%) Gram-negative, 

19(21.11%) were Gram-positive and 11(12.22%) candida species (Table 1).   

Table 2 shows: Out of the total 90 patient, 60 (66.66%) were male and 30 (33.33%) were female. 

Four-gram negative bacteria were observed; as Pseudomonas aeruginosa (oxidase +ve) where as 

other four were (E. coli, A. baumannii and K. pneumoniae) oxidase negative. Three-gram 

positive bacteria were observed includes, S. epidermidis (catalase +ve, coagulase -ve), 

Staphylococcus aureus (catalase and coagulase positive), Streptococcus species (catalase -ve). 

Among Gram-positive bacteria maximum,11.11% (10) was S. epidermis (catalase-positive, 

coagulase-negative). 

Among all the isolates of Gram-negative strain 50(55.55%) Pseudomonas aeruginosa,1(1.11%) 

E. coli, 3(3.33%) A. baumannii and 6(6.66%) K. pneumoniae. Whereas gram positive strain were 

10(11.11%) S. epidermidis, 7(7.77%) S. pyogen,2(2.22%) S. aureus. Among candida species 

8(8.88%) Candida tropicalis whereas 1(1.11%) of C. albicans, C. glabrata, Candida krusei 

each(Table 2). 

Among Gram-negative isolates maximum Pseudomonas aeruginosa was isolated, it was 43.39% 

resistant to Amoxiclav (AMC), 35.84% resistant to Amoxicillin (AMX),49.05% were resistant to 

Oxacillin (OX)and 3.77% resistance to Ticarcillin (TI) that all comes under Beta-lactam group of 

antibiotics. In carbapenem group 1.88% resistant to cilastin (IC) by Pseudomonas aeruginosa and 

E. coli each and 3.77% resistant to A. baumannii and K. pneumonia eeach. From Quinolones 

group Levofloxacin (LE)resistance was 3.77% for Pseudomonas aeruginosa, and A. baumannii 

,7.54% resistance to E. coli and Ciprofloxacin (CIP) resistance shows 11.32% by Pseudomonas 

auregenosa,1.88% in E. coli and 3.77% in A.  baumannii and K.  pneumoniae. In another case, 

the resistance percentage of Amikacin (AK) and Colistin (CL) was 9.43% for Pseudomonas 

aeruginosa. 3.77% was for A. baumannii and K. pneumoniae. Tobramycin (TOB) resistance was 

1.88% in case of P. aeruginosa, E. coli, and A.  baumannii and K. pneumoniae. Tetracycline 
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resistance was more in P. aeruginosa which is 15.09% and 1.88%resistance to E.  coli, and A. 

baumannii (Table 4). 

        On the other hand, S.  pyogen Gram-positive isolates showed  26.31% resistance to 

Amoxiclav (AMC), Ampicillin (AMP), Oxacillin (OX), Penicillin(P), Levofloxacin (LE), 

Nalidixic acid (NA), Novobiocin (NV), Tetracycline (TE), Vancomycin (VA). In the case of S. 

aureus, maximum resistance was 10.52% found in Erythromycin(E), Novobiocin (NA) 

Vancomycin (VA), Penicillin (P) and 5.26% resistance to Amoxiclav (AMC), Ampicillin 

(AMP), Oxacillin (OX), Ticarcillin (TI), Nalidixic acid (NA), Levofloxacin (LE), Azithromycin 

(AZM), Tetracycline (TE). For S. epidermis resistance was superlative in Oxacillin (OX) is 

31.57%, Penicillin(P) resistance was 21.05% and for Erythromycin(E), Ampicillin(AMP),  

Vancomycin (VA) resistance was 15.78%whereas 10.52% resistance to Amoxiclav (AMC), 

Ofloxacin (OF),Nalidixic acid (NA), Chloramphenicol(C) (Table 5). 

Similarly, an Antifungal sensitivity test was done (Fig 1) for fungus. Maximum resistance was 

seen 38.88% with Fluconazole (FLC
10

), 27.77% with Ketoconazole (KT50) by C. tropicalis.  

11.11%  resistant to Miconazole (MIC
50

)  shown by C. tropicalis, C. albicans and by C. krusei.  

11.11% Fluconazole (FLC
10

) resistance was observed in C. albicans and in C. Krusei. 5.55% 

Itraconazole (IT
30

) resistance was observed by C.  glabrata, C. krusei. C.  tropicalis showed least 

resistance to amphotericin B whereas C. glabrata showed least resistance to clotrimazole (3.8%). 

5.55% Clotrimazole (CC10) resistance was shown by C. albicans, C.  tropicalis. Overall 

different candida species showed least resistance to amphotericin B, Itraconazole and to 

clotrimazole. (Table 6). 

DISCUSSION 

Spread of oral microbiota can lead to life-threatening complications that include pneumonia, 

mediastinitis, thoracic empyema, intra-orbital infection, pericarditis, septic shock, and 

intracranial spread. Advancement can result from multiple factors, that including host 

immunologic status, virulence of organisms, resistance patterns of involved organisms, and 

management decisions
14-23

 

Most bacterial isolates was Gram-negative P. auregenosa. 
23

SouzaLC et al reported this gram 

negative bacteria in patients with chronic kidney disease and suggested that if presence of P. 
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aeruginosa detected in oral cavity so attention should be pay to evaluate presence of any 

systemic diseases. Similarly in Gram-positive bacterial infection in the oral biome, we got a 

maximum of S. epidermidis 10(11.11%), which showed 6(6.66%) in males and 4(4.44%) in 

females. we also found got S. species 7(7.77%) including 3(3.33%) in males and 4(4.44%) in 

females, followed by S.aureus 2(2.22%) only seen in female. This bacteria finding is 

concordance with studies done by Fritschi BZ et, Jackson MS et al and Persson GR et al
14-16.

 The 

present study revealed that only 11 patients, showed presence of candidal species, were of old 

age group. 8(8.88%) of the strain were C. tropicalis (male6.66%, female 2.22%), C. glabrata C. 

albicans, and C. krusei were 1.11% of each. This is in concordance with the study of Darwezeh 

et al., 2003, who isolated Candida species from the oral cavity of denture wearer patients 
[24]

.  

        In our study C. tropicalis showed maximum38.88% resistance against fluconazole followed 

by 27.77% against ketoconazole, next to it 11.11% and 5.55% resistance showed against 

miconazole and clotrimazole respectively. Berkow and Lockhart, 2017 also elaborated 

fluconazole resistance in candida species. 
[25 

In our study, C. glabrata gave maximum resistance 

data against ketoconazole i.e., 22.22%, and also it showed 5.55% resistance against both 

fluconazole and itraconazole. Similarly, in the case of Candida krusei, we found maximum 

resistance is 11.11% against two antifungals i.e., fluconazole and miconazole. Other than that, 

5.55% resistance was found against another two antifungals ketoconazole and itraconazole. 

Sanglard D also documented emerging threats of antifungal drug resistance.
26 

 For antibacterial screening, we used different groups of antibiotics for gram-positive bacteria. 

We found S. epidermidis showed maximum resistance (31.57%) to the β Lactam group of 

antibiotics specific to OX(Oxacillin). . Similarly, in the quinolones group   against LE 

(Levofloxacin). , in macrolides groups against E(Erythromycin) and against vancomycin drug 

resistance of  S.epidermidis was found 15.78%. We don’t find any resistance strain of S. 

epidermidis against TE(Tetracycline). Another Gram-positive bacteria was Streptococcus 

pyogen which showed maximum resistance 26.31% against most of the antibiotics of different 

groups such as Amoxiclav (AMC), Ampicillin (AMP), Oxacillin (OX), Penicillin(P), Nalidixic 

acid (NA), Levofloxacin (LE), Novobiocin (NV), Tetracycline (TE), Vancomycin (VA) and 

Cefuroxime(C). Similarly, S. aureus also showed resistance against almost all antibiotics 

explained above except Ofloxacin (OF) Ciprofloxacin (CIP), Gentamycin (GEN), and Amikacin 
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(AK). The highest resistance was found against the antibiotics Penicillin 10 (P10), Novobiocin 

(NV), Erythromycin(E), and Vancomycin 30 (VA30). This is in concordance with the study 

explained by Smith SI et al.
27-32

 

In this study, Gram-negative bacteria antibiotic screening was also performed using different 

antibiotics of various groups. Pseudomonas aeruginosa showed maximum resistance of 50.94% 

to Clarithromycin (CLR), followed by 49.05% resistance to Oxacillin (OX) and 43.39% to 

Amoxiclav (AMC). The lowest resistance was found against the Tobramycin and Imipenem (IC) 

(1.88%). E.coli showed the highest resistance of 9.43% to Clarithromycin. Acinetobacter 

baumanniishowed maximum resistance of 3.77% to antibiotics like Amoxyclav (AMC), 

Amoxicillin (AMX), Oxacillin (OX), Azithromycin (AZM), Clarithromycin (CLR), Imipenem 

(IC), Levofloxacin (LE), Ciprofloxacin (CIP) and Amikacin (AK). Klebsiella pneumoniaealso 

showed 5.66% resistance towards Amoxiclav (AMC), Amoxicillin and for clarithromycin in 

present study. These results are concordance with study done byKarakonstantis S et al.
33-38

We 

have found many gram negative (P. aeruginosa, E. coli, A. baumannii, K. pneumoniae) and 

positive bacteria (S. epidermidis, S. pyogen and S. aureus) in poor oral hygienepatents along with 

few candida species. We have also found antifungal drug resistance pattern of different candida 

species.
39,40

 So antifungal and antibacterial stewardship is must to deal with resistant case. 

As per antimicrobial Resistance Collaborators, the six leading pathogens(Escherichia coli, 

followed by Staphylococcus aureus, Klebsiella pneumoniae, S. pneumoniae, A. baumannii, and 

P. aeruginosa) were responsible for 929 000 (660 000-1 270 000) deaths attributable to 

antimicrobial resistance and 3·57 million (2·62-4·78) deaths associated with AMR in 2019.
41 

Gram-negative bacillus bacteria, K. pneumoniae (facultative anaerobic) is dominant in cases 

with removable maxillary prosthesis.
33

Presence of K. pneumoniae in oral cavity and risk of 

pneumonia by aspiration of these bacteria in people suffering from stroke.
42

Nakou et al identified 

P. aeruginosa in immunocompromised subjects. It can be important pathogen in gingivitis and 

periodontitis.
34,43

Some nonoral bacterial species are, Acinetobacter baumannii and Pseudomonas 

aeruginosa, both are obligate aerobic rod-shaped bacteria. They are seen with aggressive form of 

periodontitis.
35,36

Escherichia coli (facultative gram-negative bacteria) under nutritional friendly 

environment one of the dominated bacteria in oral polymicrobial biofilm.
4 
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Ohara-Nemoto Y et al found gram positive S. epidermidis in saliva sample and dental plaque, 

they suggested it could be one of the causes of infective endocarditis. There has been seen 

association of another gram positive bacteria, S.Pyogen with oropharyngeal mild 

infection
31,32

.Whereas Persson and Renvert found that Staphylococcus aureus in biofilm of 

patients with peri-implantitis. It’s higher percentage also seen in aggressive periodontitis and in 

oral cavity of patients with rheumatoid arthritis.
16

 

Non oral bacteria isolated from oral cavity, could be one of the causes of oral and systemic 

diseases. Oral microorganism has important impact for systemic health of human.
43-49

Poor oral 

hygiene cause orofacial infection which may cause from untreated odontogenic infection either 

of tooth or periodontitis. A person with weakened immunity is more likely to get a fungal 

infection of mouth especially if they have poor oral hygiene. So, maintenance of good oral 

hygiene is very important to keep away colonization of infectious microbiome. 

CONCLUSION 

Poor oral hygiene patient shown presence of maximum number of gram negativebacteria in 

comparison to gram positive bacteria and candidal species.   These microorganisms showed 

varied antibiotic and antifungal drugs-resistant.Empirical use of antibiotic/antifungal may 

increase chance of resistant cases. So before start of therapy, culture sensitivity test should be 

carried out. In future it should be carried out with larger size samples to evaluate present of 

different fungal and bacterial species in head and neck infection with its antifungal and 

antibacterial drug’s susceptibility.  

Acknowledgements 

We are grateful to Dr. (Prof) Neeta Mohanty, Dean, IDS, Bhubaneswar, for her encouragement 

to do research work as part of PhD in Dental sciences. Also thankful to Dr. (Prof) Sanghamitra 

Mishra, Dean, IMS, and SUM Hospital Bhubaneswar for the extended facility in research at 

Medical Research Laboratory. 

 

  

Reference 



Identification of oral micro biota of poor oral hygiene and evaluation of their drug’s susceptibility 
Section A-Research paper 

 

10689 

Eur. Chem. Bull. 2023,12(10), 10680-10701 

 

1. Kuriyama, T., Karasawa, T., Nakagawa, K., Saiki, Y., Yamamoto, E. and Nakamura, S., 

2000. Bacteriologic features and antimicrobial susceptibility in isolates from orofacial 

odontogenic infections. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, 

and Endodontology, 90(5), pp.600-608. 

2. Stefanopoulos, P.K. and Kolokotronis, A.E., 2004. The clinical significance of anaerobic 

bacteria in acute orofacial odontogenic infections. Oral Surgery, Oral Medicine, Oral 

Pathology, Oral Radiology, and Endodontology, 98(4), pp.398-408. 

3. Zaatout, N., 2021. Presence of non-oral bacteria in the oral cavity. Archives of 

microbiology, 203(6), pp.2747-2760.  

4. Thurnheer, T., and Belibasakis, G.N., 2015. Integration of non-oral bacteria into in vitro 

oral biofilms. Virulence, 6(3), pp.258-264. 

5. Gill, Y. and Scully, C., 1990. Orofacial odontogenic infections: review of microbiology 

and current treatment. Oral Surgery, Oral Medicine, Oral Pathology, 70(2), pp.155-158. 

6. Gutiérrez-Pérez, J.L., Perea-Pérez, E.J., Romero-Ruiz, M.M. and Girón-González, J.A., 

2004. Orofacial infections of odontogenic origin. Medicina oral: organo oficial de la 

Sociedad Espanola de Medicina Oral y de la Academia Iberoamericana de Patologia y 

Medicina Bucal, 9(4), pp.280-287. 

7. Flynn, T.R. and Halpern, L.R., 2003. Antibiotic selection in head and neck 

infections. Oral and Maxillofacial Surgery Clinics, 15(1), pp.17-38. 

8. Bergey, D.H., 1994. Bergey's manual of determinative bacteriology. Lippincott Williams 

& Wilkins.. 

9.  Wayne, P.A., 2010. Clinical and Laboratory Standards Institute: Performance standards 

for antimicrobial susceptibility testing: 20th informational supplement. CLSI document 

M100-S20. 

10. Charles, M.P., Kali, A. and Joseph, N.M., 2015. Performance of chromogenic media for 

Candida in rapid presumptive identification of Candida species from clinical 

materials. Pharmacognosy Research, 7(5s). 

11. Debta, P., Swain, S.K., Sahu, M.C., Abuderman, A.A., Alzahrani, K.J., Banjer, H.J., 

Qureshi, A.A., Bakri, M.M.H., Sarode, G.S., Patro, S. and Siddhartha, S., 2022. 

Evaluation of Candidiasis in Upper-Aerodigestive Squamous Cell Carcinoma Patients—



Identification of oral micro biota of poor oral hygiene and evaluation of their drug’s susceptibility 
Section A-Research paper 

 

10690 

Eur. Chem. Bull. 2023,12(10), 10680-10701 

 

A Clinico-Mycological Aspect. International Journal of Environmental Research and 

Public Health, 19(14), p.8510. 

12.  Debta, P., Swain, S.K., Sahu, M.C., Debta, F.M. and Mohanty, J.N., 2020. A review on 

oral candida as commensal and opportunistic pathogen. Indian Journal of Forensic 

Medicine & Toxicology, 14(4), pp.8381-8388. 

13. Mallick, P., Sahoo, M. K., Debta, P., Sahu, C. M.,2018. Surveillance of Candida Albicans 

and their Antifungal Susceptibility in Oral Candidasis. Indian Journal of Public Health 

Research & Development ,9(12),pp. 2346-2351. 

14. Fritschi, B.Z., Albert-Kiszely, A. and Persson, G.R., 2008. Staphylococcus aureus and 

other bacteria in untreated periodontitis. Journal of dental research, 87(6), pp.589-593. 

15.  Jackson, M.S., Bagg, J., Gupta, M.N. and Sturrock, R.D., 1999. Oral carriage of 

staphylococci in patients with rheumatoid arthritis. Rheumatology (Oxford, 

England), 38(6), pp.572-575. 

16. Persson, G.R. and Renvert, S., 2014. Cluster of bacteria associated with 

peri‐implantitis. Clinical implant dentistry and related research, 16(6), pp.783-793. 

17. Voidăzan, S., Moldovan, G., Voidăzan, L., Zazgyva, A. and Moldovan, H., 2019. 

Knowledge, attitudes and practices regarding the use of antibiotics. Study on the general 

population of Mureş county, Romania. Infection and drug resistance, pp.3385-3396. 

18. Moenning, J.E., Nelson, C.L. and Kohler, R.B., 1989. The microbiology and 

chemotherapy of odontogenic infections. Journal of oral and maxillofacial 

surgery, 47(9), pp.976-985. 

19. Sweeney, L.C., Dave, J., Chambers, P.A. and Heritage, J., 2004. Antibiotic resistance in 

general dental practice—a cause for concern?. Journal of Antimicrobial 

chemotherapy, 53(4), pp.567-576. 

20. Socransky, S.S. and Haffajee, A.D., 1992. The bacterial etiology of destructive 

periodontal disease: current concepts. Journal of periodontology, 63, pp.322-331.  

21. Kuriyama, T., Karasawa, T., Nakagawa, K., Yamamoto, E. and Nakamura, S., 2002. 

Bacteriology and antimicrobial susceptibility of gram‐positive cocci isolated from pus 

specimens of orofacial odontogenic infections. Oral microbiology and 

immunology, 17(2), pp.132-135. 



Identification of oral micro biota of poor oral hygiene and evaluation of their drug’s susceptibility 
Section A-Research paper 

 

10691 

Eur. Chem. Bull. 2023,12(10), 10680-10701 

 

22.  Ioannidou, S., Tassios, P.T., Kotsovili-Tseleni, A., Foustoukou, M., Legakis, N.J. and 

Vatopoulos, A., 2001. Antibiotic resistance rates and macrolide resistance phenotypes of 

viridans group streptococci from the oropharynx of healthy Greek children. International 

journal of antimicrobial agents, 17(3), pp.195-201. 

23.  Souza, L.C.D., Lopes, F.F., Bastos, E.G. and Alves, C.M.C., 2018. Oral infection by 

Pseudomonas aeruginosa in patient with chronic kidney disease-a case report. Brazilian 

Journal of Nephrology, 40, pp.82-85. 

24. Darwazeh, A.M.G., Al-Refai, S. and Al-Mojaiwel, S., 2001. Isolation of Candida species 

from the oral cavity and fingertips of complete denture wearers. The Journal of prosthetic 

dentistry, 86(4), pp.420-423.. 

25.  Berkow, E.L. and Lockhart, S.R., 2017. Fluconazole resistance in Candida species: a 

current perspective. Infection and drug resistance, pp.237-245. 

26. Sanglard, D., 2016. Emerging threats in antifungal-resistant fungal pathogens. Frontiers 

in medicine, 3, p.11. 

27. Smith, S.I., Opere, B., Goodluck, H.T., Akindolire, O.T., Folaranmi, A., Odekeye, O.M. 

and Omonigbehin, E.A., 2009. Antibiotic susceptibility pattern of Staphylococcus species 

isolated from telephone receivers. Singapore medical journal, 50(2), p.208-211. 

28. Deo, P.N. and Deshmukh, R., 2019. Oral microbiome: Unveiling the 

fundamentals. Journal of oral and maxillofacial pathology: JOMFP, 23(1), p.122. 

29.  Das, M., Sabuj, A.A.M., Haque, Z.F., Barua, N., Pondit, A., Mahmud, M.M., Khan, 

M.F.R. and Saha, S., 2019. Characterization of Staphylococcus aureus isolated from 

human dental infection. African Journal of Microbiology Research, 13(14), pp.273-278.. 

30. Lenka, S., Debta, P. and Sahu, M.C., 2019. Surveillance of microorganisms associated 

with dental caries patients attending at a Tertiary Care Indian Teaching Hospital. Apollo 

Medicine, 16(2), pp.79-86. 

31. Yumoto, H., Hirota, K., Hirao, K., Ninomiya, M., Murakami, K., Fujii, H. and Miyake, 

Y., 2019. The pathogenic factors from oral streptococci for systemic 

diseases. International journal of molecular sciences, 20(18), p.4571. 

32. Ohara-Nemoto, Y., Haraga, H., Kimura, S. and Nemoto, T.K., 2008. Occurrence of 

staphylococci in the oral cavities of healthy adults and nasal–oral trafficking of the 

bacteria. Journal of Medical Microbiology, 57(1), pp.95-99..  



Identification of oral micro biota of poor oral hygiene and evaluation of their drug’s susceptibility 
Section A-Research paper 

 

10692 

Eur. Chem. Bull. 2023,12(10), 10680-10701 

 

33. Pereira, C.A., Toledo, B.C., Santos, C.T., Costa, A.C.B.P., Back-Brito, G.N., 

Kaminagakura, E. and Jorge, A.O.C., 2013. Opportunistic microorganisms in individuals 

with lesions of denture stomatitis. Diagnostic microbiology and infectious disease, 76(4), 

pp.419-424. 

34.  Colombo, A.P.V., MagalhŃes, C.B., Hartenbach, F.A.R.R., do Souto, R.M. and da Silva-

Boghossian, C.M., 2016. Periodontal-disease-associated biofilm: A reservoir for 

pathogens of medical importance. Microbial pathogenesis, 94, pp.27-34. 

35. Silva‐Boghossian, C.M., Neves, A.B., Resende, F.A. and Colombo, A.P.V., 2013. 

Suppuration‐associated bacteria in patients with chronic and aggressive 

periodontitis. Journal of periodontology, 84(9), pp.e9-e16. 

36.  van Winkelhoff, A.J., Rurenga, P., Wekema-Mulder, G.J., Singadji, Z.M. and Rams, 

T.E., 2016. Non-oral gram-negative facultative rods in chronic periodontitis 

microbiota. Microbial pathogenesis, 94, pp.117-122.. 

37. Horcajada, J.P., Montero, M., Oliver, A., Sorlí, L., Luque, S., Gómez-Zorrilla, S., Benito, 

N. and Grau, S., 2019. Epidemiology and treatment of multidrug-resistant and 

extensively drug-resistant Pseudomonas aeruginosa infections. Clinical microbiology 

reviews, 32(4), pp.e00031-19. 

38. Karakonstantis, S., Kritsotakis, E.I. and Gikas, A., 2020. Treatment options for K. 

pneumoniae, P. aeruginosa and A. baumannii co-resistant to carbapenems, 

aminoglycosides, polymyxins and tigecycline: an approach based on the mechanisms of 

resistance to carbapenems. Infection, 48(6), pp.835-851.. 

39. Debta, P., Swain, S.K., Mishra, E., Debta, F.M., Sarode, G. and Sahu, M.C., 2021. 

“Antifungal Stewardship” A Pertinent Exigency in Mycobial Treatment. Indian Journal 

of Forensic Medicine & Toxicology, 15(2), pp.3813-3820. 

40. Lee, Y., Puumala, E., Robbins, N. and Cowen, L.E., 2020. Antifungal drug resistance: 

molecular mechanisms in Candida albicans and beyond. Chemical reviews, 121(6), 

pp.3390-3411. 

41. Murray, C.J., Ikuta, K.S., Sharara, F., Swetschinski, L., Aguilar, G.R., Gray, A., Han, C., 

Bisignano, C., Rao, P., Wool, E. and Johnson, S.C., 2022. Global burden of bacterial 

antimicrobial resistance in 2019: a systematic analysis. The Lancet, 399(10325), pp.629-

655. 



Identification of oral micro biota of poor oral hygiene and evaluation of their drug’s susceptibility 
Section A-Research paper 

 

10693 

Eur. Chem. Bull. 2023,12(10), 10680-10701 

 

42.  Zhu, H.W., McMillan, A.S., McGrath, C., Li, L.S.W. and Samaranayake, L.P., 2008. Oral 

carriage of yeasts and coliforms in stroke sufferers: a prospective longitudinal study. Oral 

diseases, 14(1), pp.60-66. 

43. Nakou, M., Kamma, J., Gargalianos, P., Laskaris, G. and Mitsis, F., 1997. Periodontal 

microflora of HIV infected patients with periodontitis. Anaerobe, 3(2-3), pp.97-102. 

44. Arirachakaran, P., Luangworakhun, S., Charalampakis, G. and Dahlén, G., 2019. 

Non‐oral, aerobic, Gram‐negative bacilli in the oral cavity of Thai HIV‐positive patients 

on Highly‐active anti‐retrovirus therapy medication. Journal of investigative and clinical 

Dentistry, 10(2), p.e12387. 

45.  Read, E., Curtis, M.A. and Neves, J.F., 2021. The role of oral bacteria in inflammatory 

bowel disease. Nature Reviews Gastroenterology & Hepatology, 18(10), pp.731-742. 

46.  Tuominen, H. and Rautava, J., 2021. Oral microbiota and cancer 

development. Pathobiology, 88(2), pp.116-126.  

47. Li, Y., Cui, J., Liu, Y., Chen, K., Huang, L. and Liu, Y., 2021. Oral, tongue-coating 

microbiota, and metabolic disorders: a novel area of interactive research. Frontiers in 

Cardiovascular Medicine, 8, p.730203..  

48.  Kamer, A.R., Pushalkar, S., Gulivindala, D., Butler, T., Li, Y., Annam, K.R.C., Glodzik, 

L., Ballman, K.V., Corby, P.M., Blennow, K. and Zetterberg, H., 2021. Periodontal 

dysbiosis associates with reduced CSF Aβ42 in cognitively normal elderly. Alzheimer's & 

Dementia: Diagnosis, Assessment & Disease Monitoring, 13(1), p.e12172. 

49. Matsha, T.E., Prince, Y., Davids, S., Chikte, U., Erasmus, R.T., Kengne, A.P. and 

Davison, G.M., 2020. Oral microbiome signatures in diabetes mellitus and periodontal 

disease. Journal of dental research, 99(6), pp.658-665.  

 

CONFLICTS OF INTEREST 

The authors declare no conflicts of interest. 

FINANCIAL SUPPORT AND SPONSORSHIP: Nil 

****************************************************************************** 

 



Identification of oral micro biota of poor oral hygiene and evaluation of their drug’s susceptibility 
Section A-Research paper 

 

10694 

Eur. Chem. Bull. 2023,12(10), 10680-10701 

 

Table legends- 

Table 1: Description of study population as per age and gender-wise. 

Table 2: Total identified GN, GP and fungi, of the study as per gender wise. 

Table 3: Colour identification of Candida species. 

Table 4: Resistance percentage of gram-negative bacteria. 

Table 5: Resistance percentage of Gram-positive bacteria. 

Table 6: Description of Antifungal screening test. 

 

Figure legend- 

Fig 1: Showing oral Image of poor oral hygiene patients with teeth stain, gingival swelling and 

tongue coating. 

Fig 2: Antibiotic and Fig 3: Antifungal susceptibility test by disc diffusion method. 

 

 

 

Table 1: Description of study population as per age wise. 

SN Organism Number  percentage 0-20yrs 20-40yrs 60-40yrs 60-80yrs 

1 Gram -ve 60 66.66% 8 13 21 18 

2 Gram +ve 19 21.11% 1 5 7 6 

3 Fungi 11 12.22% 0 1 2 8 

4 Total 90 100% 9 19 30 32 
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Table. 2: Total identified GN, GP and fungi, of the study as per gender wise. 

Microorganism Total no. of strain Male Female 

Gram-negative Organism name 

Pseudomonas aeruginosa 50(55.55%) 37(41.11%) 13(14.44%) 

Escherichia coli 1(1.11%) 1(1.11%) 0 

Acinetobacter baumannii 3(3.33%) 1(1.11%) 2(2.22%) 

Klebsiella pneumoniae 6(5.55%) 4(4.44%) 2(1.11%) 

Gram-positive Organism name 

Staphylococcus. 

epidermidis 

10(11.11%) 6(6.66%) 4(4.44%) 

Streptococcus 

 pyogen 

7(7.77%) 3(3.33%) 4(4.44%) 

Staphylococcus aureus 2(2.22%) 0 2(2.22%) 

Fungi (Candida species found) 

Candida species name Total no. of strain Male Female 

Candida tropicalis 8(8.88%) 6(6.66%) 2(2.22%) 

Candida albicans 1(1.11%) 1(1.11%) 0 

Candida glabrata 1(1.11%) 1(1.11%) 0 

Candida krusei 1(1.11%) 0 1(1.11%) 

Total 90 (100%) 60(66.66%) 30 (33.33%) 
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Table 3: Colour identification of Candida species on Candida differential agar plate. 

S.N. Organisms Colour 

1. Candida tropicalis Blue to purple 

2. Candida albicans Light green 

3. Candida glabrata Creamy to pinkish-white 

4. Candida krusei Purple 
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Table 4: Resistance percentage of gram -negative bacteria. 

Organism           β. Lactam Macrolide

s 

Carba

penems 

Tigecy

cline 

Quinolones Aminoglycoside Polymy

xin 

Tetracycli

ne 

AM

C 

AMX TI OX AZ

M 

CLR IC TGC LE CLIP AK GEN TOB CL TE 

Pseudomo

nas 

aeruginosa 

43.3

9% 

35.84

% 

3.7

7% 

49.0

5% 

18.

86

% 

50.94

% 

1.88% 3.77% 3.77

% 

11.32

% 

9.43

% 

9.43% 1.88% 9.43% 15.09% 

Escherichi

a coli 

0 5.66% 3.7

7% 

0 3.7

7% 

9.43

% 

1.88% 0 7.54

% 

1.88% 1.88

% 

0 1.88% 0 1.88% 

Acinetoba

cter 

baumannii 

3.77

% 

3.77% 1.8

8% 

3.77

% 

3.7

7% 

3.77

% 

3.77% 3.77% 3.77

% 

3.77% 3.77

% 

1.88% 1.88% 3.77% 1.88% 

Klebsiella 

pneumoni

ae 

5.66

% 

5.66% 0 3.77

% 

0 5.66

% 

3.77% 3.77% 0 0 3.77

% 

3.77% 3.77% 3.77% 0 



Identification of oral micro biota of poor oral hygiene and evaluation of their drug’s susceptibility 
Section A-Research paper 

 

10698 

Eur. Chem. Bull. 2023,12(10), 10680-10701 

 

AMC- Amoxiclav, AMX-  Amoxicillin     , TI- Ticarcillin      , OX- Oxacillin      ,AZM-  Azitrhomycin            , CLR-  

Clarithromycin       ,IC-   Cilastin          , TGC-   Tigecycline       ,LE- Levofloxacillin          ,CIP- Ciprofloxacin                    , AK-  

Amikacin                    ,GEN-  Gentamycin              , CL- Colistin               ,TOB- Tobramycin                ,TE- Tetracyclin 

Table 5: Resistance percentage of Gram-positive bacteria 

Organism β. Lactam Quinolones Amino

couma

rin 

Macrolides Tetracy

cline 

Vancomyci

n 

Aminoglycosid

es 

A

M

C3

0  

AM

P 

OX1 P10 TI OF NA CIP LE NV5 AZM1 E TE VA30 GEN10 C30 

Staphylococcus. 

epidermidis 

10.

52

% 

15.7

8% 

31.5

7% 

21.0

5% 

5.26

% 

10.

52

% 

10.

52

% 

0 15.78% 0 0 15.7

8% 

0 15.78% 0 10.5

2% 

 

Streptococcus 

pyogen 

26.

31

% 

26.3

1% 

26.3

1% 

26.3

1% 

5.26

% 

16.

5% 

26.

31

% 

0 26.31% 26.31% 0 21.0

5% 

26.31% 26.31% 0 26.3

1% 
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Staphylococcus 

aureus 

5.2

6% 

5.26

% 

5.26

% 

10.5

2% 

5.26

% 

0 5.2

6% 

0 5.26% 10.52% 5.26% 10.5

2% 

5.26% 10.52% 0 0 

AMC- Amoxiclav, AMP-Ampicillin, TI- Ticarcillin, OX- Oxacillin, P- Penicillin, TI- Ticarcillin, OF- Oflaxacin, NA- Nalidixic, 

CIP- Ciprofloxacin, LE- Levofloxacillin , NV- Novobiocin, AZM- Azithromycin , E- Erthromycin,  TE- Tetracyclin,  VA- 

Vancomycin,  GEN-Gentamycin,  AK-Amikacin.  
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Table 6: Description of Antifungal screening test. 

 

Organisms  AP
100

 IT
30

 KT
50

 CC
10

 NS
100

 FLC
10

 MIC
50

 

% % % % % % % 

Candida 

tropicalis 

2.8 4.2 27.77 5.55 22.8 38.88 11.11 

Candida 

albicans 

5.55 4.8 11.11 5.55 22.6 11.11 11.11 

Candida 

glabrata 

4.8 5.55 22.22 3.8 18. 5.55 8.9 

Candida 

krusei 

2.8 5.55 5.55 4.2 10.2 11.11 11.11 
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Fig 1: Showing oral Image of poor oral hygiene patients with teeth stain, gingival swelling and 

tongue coating. 

 

 

Fig 2: Antibiotic and Fig 3: Antifungal susceptibility test by disc diffusion method. 

 


