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Introduction. Acute and chronic bronchitis is one of the most common 
reasons for patients to seek medical help [1; 2]. Irrational use of antibiotics 
contributes to the spread of resistance of bacterial pathogens to antimicrobial 
drugs [3]. 

Effective treatment of tonsillitis of bacterial etiology is impossible without 
identifying the etiological factor. In the structure of etiologically significant 
agents, along with pathogenic microorganisms, representatives of the normal flora 
of the upper respiratory tract of the human body are increasingly found [4]. 

The aim of the study: to study the species composition of the microflora in 
tonsillitis, to determine the ecological role of different species in the structure 
of the microbiocenosis and analysis of antibiotic sensitivity of isolated strains. 

Material and methods of research. The state of pharyngeal 
microbiocenosis in 43 patients with tonsillitis was studied. Isolation and 
identification of microorganisms were studied according to regulations [5]. 

Ecological analysis of microbiota was performed by determining the 
indicators: the Berger-Parker dominance index [6] and the constancy index [7]. 

Analysis of sensitivity of isolated strains of microorganisms to antibiotics 
was performed according to regulations [8]. 
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Results and discussion. As a result of the study, 7 species of bacteria,  
1 species of fungi C. albicans and streptococci of the viridans group were 
isolated and identified. A total of 57 strains of microorganisms were 
identified, 82.5% of which were gram-positive cocci, namely 47.2% belonged 
to the genus Streptococcus, and 35.1% – Staphylococcus. Fungi C. albicans 
were isolated in 15.8% of cases. Among streptococci, the leading place was 
occupied by streptococci of viridans group (29.8%) and S. anginosus (10.5%). 
The most common representative of staphylococci was S. aureus (28.1%). 
The proportion of other streptococci ranged from 7.0% in S. epidermidis to 
1.7% in S. anhaemolyticus and S. mitis. S. pyogenes was isolated in two 
patients (3.5%). Pseudomonas aeruginosa was identified in one patient 
(1.7%). 

The analysis of the results revealed that 54.4% of strains are found in 
monoculture, 35.1% of strains formed two-component associations, and 
10.5% were in combinations of three microorganisms. Regarding the species 
composition, streptococci of the viridans group were most often isolated in 
monoculture (64.7%) and in 35.5% – in two-component associations. 
Staphylococcus aureus was common both in monoculture (68.75%) and in 
two-component (18.75%) and three-component associations (12.5%).  
C. albicans was also isolated alone (44.5%), in two-component (33.3%) and 
three-component associations (22.2%). According to the authors [1–3],  
S. viridans, S. aureus, S. pyogenus, S. anhaemolyticus, S. epidermidis are 
isolated in associations in both acute and chronic tonsillitis. The analysis of 
ecological indexes revealed that streptococci of the viridans group 
(persistence index was 29.8%) and S. aureus (persistence index=28.1%) 
belong to the additional members of biocenosis, and all other microorganisms 
in the clinical material were random (persistence index was < 25%). 
According to the Berger-Parker index, the dominant role belonged to 
streptococci of the viridans group and S. aureus. 

In the quantification of microorganisms, the highest level of contamination 
was determined in S. anginosus (7.33 + 0.84 lg CFU / ml) and S. pyogenes 
(5.0 + 0.0 lg CFU / ml). The level of colonization of C. albicans was  
3.42 + 0.21 lg CFU / ml. 

The study of bacterial susceptibility to antibiotics revealed the spread of 
resistant strains to a number of antibiotics. Thus, S. aureus was sensitive to 
oxacillin, ceftriaxone, ofloxacin, norfloxacin and gentamicin. Sensitivity to 
azithromycin was showed by 93.7% of strains and to lincomycin by 86.7%, 
only 37.5% of strains were sensitive to penicillin (Figure). 

S. anginosus was sensitive to penicillin, amoxicillin, cefotoxime, 
ceftriaxone, clindamycin and lincomycin. The sensitivity of streptococcus to 
azithromycin was 83.3%, to levofloxacin – 80%, to amoxicillin – 66.7%. 
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S. pyogenes was resistant to oxacillin, amoxicillin, penicillin in half of the 
cases and sensitive to azithromycin and levofloxacin. 

Thus, the detected microorganisms belong to the representatives of the 
normal oral microbiota, which in the normal state of the immune response  
(at natural concentrations) do not cause inflammatory processes [2]. However, 
when the immunity and balance of the microflora are disturbed, opportunistic 
microorganisms can cause inflammatory processes [9]. In addition, bacteria 
are able to form biofilms on the surface of the tonsils, which is one of the 
reasons for the development of tonsillitis and the formation of resistance to 
antibiotics [10; 11]. 

Conclusions. At tonsillitis opportunistic microorganisms, representatives 
of normal microflora, are isolated both in monoculture, and in associations. At 
excess of operating criteria of level of microbic contamination they can take 
part in development of inflammatory processes. There is a spread of resistance 
to penicillin and lincomycin in S. aureus also to amoxicillin, azithromycin, 
levofloxacin in S. anginosus and to oxacillin, amoxicillin, penicillin in S. 
pyogenes. 

 

  
Figure. Susceptibility to antibiotics of S. aureus strains isolated  

from patients with tonsillitis, as a percentage 
 

References: 
1. Govindaraj S, Ganeshbala Arivazhagan, Lakshmi S. M., Jayendiran S. (2009)  

A comparative microbiological study of surface, aspirate and core tonsillar flora in 
chronic tonsillitis. Tropical journal of ophthalmology and otolaryngology, vol 4, no. 5, 
pp. 320–327. 

100

62,5

37,5

100 100 100 100 100

86,7
93,7

0
10
20
30
40
50
60
70
80
90

100

N
um

be
r 

of
 s

tr
ai

ns
, %

O
xa

ci
lli

n

A
m

ox
ic

ill
in

P
en

ic
ill

in

C
ef

tr
ia

xo
ne

C
ef

az
ol

in

G
en

ta
m

ic
in

N
or

flo
xa

ci
n

O
flo

xa
ci

n

lin
co

m
yc

in

A
zi

th
ro

m
yc

in

Antibiotics



Riga, Latvia, October 1-2, 2021 

41 

2. Torretta S, Rosazza C, Pace M. E, Iofrida E, Marchisio P. (2017) Impact of
adenotonsillectomy on pediatric quality of life: review of the literature. Ital J Pediatr, 
no. 43(1), p. 107. 

3. Khulood Abdul Kareem Hussein Al-Tameemi, Rawaa M.O. Hraishawi, Farhan
L. Aaiz. (2020) Isolation, Identification and Evaluation of Resistance of Bacterial 
Isolates from Patients with Tonsillitis. Ann als of Tropical Medicine & Public Health 
(electronic journal), vol. 23, issue 10 Retrieved from: http://doi.org/10.36295/ 
ASRO.2020.231017. pdf (accessed 23 September 2021). 

4. Sharma Ashish, Pyadala Nagababu (2019) Microbiological profile of common
bacterial isolates from acute tonsillitis in pediatric age group patients. International 
Journal of Otorhinolaryngology and Head and Neck Surgery (electronic journal), 
vol. 6, no. 10, pp. 1818–1820. Retrieved from: https://www.ijorl.com/index.php/ijorl/ 
article/view/2528 (accessed 22 September 2021). 

5. Prikaz MZ SSSR № 535 ot 22.04.1985 g. Ob unifikacii mikrobiologicheskih
(bakteriologicheskih) metodov issledovanija, primenjaemyh v kliniko-diagnosticheskih 
laboratorijah lechebno-profilakticheskih uchrezhdenij (1985) [Order of the Ministry of 
Health of the USSR No. 535 dated 04.22.1985 On the unification of microbiological 
(bacteriological) research methods used in clinical diagnostic laboratories of medical 
institutions]. Moscow. (in Russian) 

6. Lebedeva N. V., Krivoluckij D. A., Puzachenko Ju.G. i dr. (2002) Geografija i
monitoring bioraznoobrazija [Geography and biodiversity monitoring]. Moscow: 
Izdatel'stvo Nauchnogo i uchebno-metodicheskogo centra. (in Russian) 

7. Sytnik S. I. (1989) Ekologicheskij podhod k ocenke kozhnoj mikroflory
[An ecological approach to the assessment of skin microflora]. Antibiotiki i 
himioterapija [Antibiotics and chemotherapy], vol. 34, no. 6, pp. 466–472. 

8. Nakaz MOZ Ukrayiny № 167 vid 05.04.07. Pro zatverdzhennya metodychnykh
vkazivok «Vyznachennya chutlyvosti mikroorhanizmiv do antybakterialʹnykh 
preparativ [Order of the Ministry of Health of Ukraine № 167 dated 05.04.07. About 
the statement of methodical instructions «Determination of sensitivity of 
microorganisms to antibacterial drugs»], 52 p. (in Ukrainian) 

9. Tonzylit. Nakaz MOZ Ukrajiny vid 06.04.2021 № 639 [Tonsilitis. Order of the
Ministry of Health of Ukraine dated 06.04.2021 No. 639]. Retrieved from: 
https://moz.gov.ua/uploads/5/29764-dn_639_06_04_2021_dod.pdf 

10. Stewart P. S. (2015) Antimicrobial tolerance in biofilms. Microbiol Spectr.
(electronic journal), no. 3(3), p. 10. Retrieved from: Stewart P. S. (2015). 
Antimicrobial Tolerance in Biofilms. Microbiology spectrum, 3(3), 
10.1128/microbiolspec.MB-0010-2014. DOI: https://doi.org/10.1128/microbiolspec. 
MB-0010-2014 

11. Abu Bakar M., McKimm J., Haque S. Z., Azim Majumder M. A., Haque M.
(2018) Chronic tonsillitis and biofilms: a brief overview of treatment modalities. 
Journal of Inflammation Research. (electronic journal), vol. 11, pp. 329–337. 
Retrieved from: https://doi.org/10.2147/JIR.S162486 (accessed 22 September 2021).  




