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Abstract. Bacterial conjunctivitis is the most common ocular pathology in veterinary medicine. The 
aim of this study was to identify the conjunctival microbiota in dogs with conjunctivitis and to evaluate 

-

VA) in 2018. Samples were tested at the microbiology laboratory of Microbiology and Virology Insti-
tute, LUHS VA. Dogs (n = 31) with symptoms of conjunctivitis were selected for primary ophthalmo-
logical assessment and research. Samples for bacterial testing were collected from the conjunctival sac. 
Susceptibility to antibiotics was tested using the Kirby-Bauer disc diffusion method. The investigation 
revealed that the most frequently isolated bacteria from the conjunctival sac were Gram+ bacteria 

-
terobacteriaceae and Bacillaceae. The most efficient antibacterials against Staphylococcaceae family 
bacteria were represented by amoxicillin, cephalexin, Corynebacteriaceae by amoxicillin, amoxicillin/
clavulanate, Enterobacteriaceae by amoxicillin, amoxicillin/clavulanate, enrofloxacin, gentamicin, te-
tracycline, trimethoprim/sulfamethoxazole compound, and Bacillaceae by amoxicillin, amoxicillin/
clavulanate, cephalexin, cefoxitin, enrofloxacin, erythromycin and gentamicin.

Introduction
Vision is the most important sense that provides 

supply of medications is vast, but only in human 

other options, medications designed for human use 

human patient simply waits until the irritation fades, 
whereas an animal immediately starts scratching and 

from the conjunctival sac is represented by mainly 

to age, breed, climate, geology and geography and 

Microbiota in the conjunctival sac can be divided 

from bacteriologic samples of the canine conjunc

organisms that play an important homeostatic role 
by competing with pathogenic species for space and 
nutrients, and also by secretion of active substances 
that limit their ability to colonize the ocular surface 

often accompanied by swelling and chemosis, result

start rubbing their eyes against surrounding objects, 
which may lead to traumatic corneal ulcers, and tissues 

tis, the conjunctiva is irritated leading to a decrease 

thelial integrity, depending on the degree and inten



Veterinarija ir Zootechnika 2020;77(99)

the colonization of ocular structures by opportunistic 

tion from eyelid abnormalities, such as entropion and 

eyes in dogs of brachycephalic breeds, lash or hair 

trichiasis can also be a cause of the conditions men

conjunctiva can lead to infection, and microorgan

Another very probable cause of conjunctivitis is indis

bials because it may disrupt the normal conjunctiva 

The common type of bacteria cultured from dam
aged eyes included Staphylococcus Strep-
tococcus

P. aeruginosa
E. coli Corynebacterium
are Klebsiella Neisseria Moraxella
often found in the samples of the eyes, which are the 

Medications containing gentamicin, chlortetra
cycline and cloxacillin have been already included 

 
Hence, bacterial strains resistant to antibacterials 

this has been not only a Lithuanian, but a global 

of conjunctival isolates to drugs that are used in 

Many strains of bacteria can be isolated from the 

Considering the importance of bacterial conjunc
tivitis in dogs, the aim of the study was to identify the 
microorganisms present in dogs with conjunctivitis 
and evaluate the antimicrobial susceptibility to anti

 
Materials and Methods

Small Animal Clinic of Lithuanian University of 

sampling, a full ophthalmic examination was carried 

Commercial bacteriological swabs were used to 
sample from the affected eyes into disposable tubes 

The clinically obtained material was disseminated 

 ºC tempera

teria in the sample was too small, the tested material 

introduced into Colombia blood agar  

Staphylococcus spe

 Enterobacterales were 

ing technique, typical growing characteristics on Mac

of Corynebacteriaceae and Bacillaceae was performed 
based on rapid growth on blood agar and morphologi

Corynebacteriaceae 
Bacillaceae 

Susceptibility to antibiotics was determined using 

Susceptibility of Staphylococcus to amoxicillin and 

pean Committee on Antimicrobial Susceptibility Test
Enterobacterales, Staphylococ-

cus 
Enterobacterale susceptibility to tetracycline was 
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Corynebacteriaceae susceptibility 
to tetracycline and clindamycin was evaluated accord

tibility to other antibiotics was evaluated by marginal 
values for Staphylococcus spp. Bacillaceae susceptibil

criteria for Staphylococcus because there are no estab

Results

commonly isolated organisms were Staphylococcaceae 
 Corynebacteriaceae En-

terobacterales Bacillaceae
Staphy-

lococcaceae
Staphylococcus Staph-

ylococcus chromogenes
Staphylococcus aureus Staphy-

lococcus intermedius Escherichia coli
Proteus mirabilis Enterobacter

of the family Enterobacterales

common polymicrobial infection was represented by the 

Amoxicillin and cefalexin showed the greatest ef
 Staphylococcaceae family bacteria 

to antibacterials differed from the average susceptibi
lity of microorganisms of the Staphylococcaceae family 

Staphylococcus aureus were represented by gentamicin, 

followed by cephalexin, cefoxitin, erythromycin, 

Staphylococcus in-
termedius were represented by amoxicillin, amoxicil

tibacterials against Staphylococcus chromogenes were 
represented by cephalexin, cefoxitin, clindamycin, 

Staphylococcus chromogenes was re

 Co-
rynebacteriaceae

 
Enterobacterales isolates 
tibility was established to cephalexin and cefoxitin 

Proteus mirabilis isolates were 

E. coli 

 Bacillaceae family 

Discussion 
The diagnosis and treatment of ocular diseases in 

tibacterial medications are then prescribed suspecting 
what the causative agent may be and anticipating its 

country, the probability of developing resistance, and 

The results of our study showed that of all tested 

Cases Cases

Staphylococcus spp., Proteus mirabilis, 
Corynebacterium spp.

1
Staphylococcus spp., S. intermedius, Corynebacterium 
spp.

1

Staphylococcus spp., S. aureus Staphylococcus spp., Proteus mirabilis, 
Corynebacterium spp, S. intermedius 1

Staphylococcus spp., S. aureus, S. chromogenes 1 Enterobacter spp., Bacillus spp., Staphylococcus spp. 1

Staphylococcus spp., Corynebacterium E.coli, Staphylococcus spp. 1

Staphylococcus spp., Bacillus spp.

Table 1.
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Fig. 1. Susceptibility of Staphylococcacea ir Corynebacteriaceae family bacterial isolates to antibacterials 

Fig. 2. S. aureus and S. intermedius

S. chromogenes and Staphylococcus spp

 Enterobacterales and Bacillaceae bacterial isolates to antibacterials
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val sac of dogs with conjunctivitis, and it ranges from 

us investigations of the bacterial types associated with 

Staphylococcus Streptococ-
cus Corynebacterium
and Bacillaceae

were Staphylococcus Corynebacterium 

cases, much more often than other authors have repor

Enterobacterales Pseudomonas 

Pseudomonas
Since the eye surface contains not only one single

Staphy-
lococcus

research, mixed infections were caused by staphylo

tly mixed infections were caused by staphylococci to
gether with Bacillus

growth of Corynebacteriaceae, Enterobacterales, and 
Bacillaceae

Staphylococcaceae family 

indicate that potentiated amoxicillin had a stronger 
inhibitory effect on the growth of Staphylococcus

of the Staphylococcaceae
This antibiotic is very popular in clinical practice and, 

a possibility of developing bacterial resistance because 

the growth of the Bacillaceae family bacteria, and was 

Staphylococcaceae family 

showed the strongest inhibitory effect on the growth 
of Staphylococcaceae
showing lesser activity of cephalexin may possibly be 
due to frequent use of this antibiotic and developing 

in on the growth of the Enterobacterales isolates was 

Fluoroquinolones can penetrate the cornea and 

relative resistance of Staphylococcus

remains present even when therapeutic concentration 

inhibiting action against Enterobacterales and Bacil-
laceae 
was against the Corynebacteriaceae

glycosides can be used empirically or for preventive 

Susceptibility of Enterobacterales isolates to gen

gentamicin inhibited E. coli 

Proteus mirabilis 

E. coli 
testing was performed in Taiwan, where gentamicin 

E. coli suscepti

of Proteus mirabilis was completely inhibited by gen
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showed that gentamicin totally inhibited the growth 
of Bacillus Enterobacterales

fect against Enterobacterales
was against Bacillaceae
ned that Staphylococcus intermedius, one of the most 
common bacteria found in dogs, is susceptible to te

Staphylococcus intermedius isolated from the 

tetracycline against S. intermedius and S. chromogenes 
because the growth of these bacteria were inhibited in 

show susceptibility of enterobacteria to tetracycline 

indicate that Corynebacterium

against Enterobacterales
against Bacillaceae

many bacteria have become resistant to these synthet

The results of our research revealed that bacteria 
isolated from the conjunctival sac of dogs diagnosed 
with conjunctivitis are susceptible to most antibacteri

warranted, paying attention to the recommendations 

Conclusions

from the conjunctiva of dogs diagnosed with con

Staphylococcoceae fam

Corynebacteriaceae by amoxicillin and amoxicil
Enterobacterales by 

Bacillaceae

Staphylococcoceae isolates 

Corynebacteriaceae to clindamycin 
Enterobacterales to cephalexin and cefox

Bacillaceae

References

culture results collected via direct corneal ulcer vs conjunc
tival fornix sampling in canine eyes with presumed bacterial 

crobial resistance in bacteria isolated from cats and dogs from 

of ophthalmic Staphylococcus pseudintermedius isolates from 

ophthalmic isolates of Staphylococcus pseudintermedius from 

Conjunctival Microbiota Susceptibility to Antibacterials in Dogs



Veterinarija ir Zootechnika 2020;77(99)

susceptibility and minimal inhibitory concentration of bac

Received 9 March 2020 
Accepted 25 May 2020


