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Introduction
Conjunctivitis, keratoconjunctivitis, and corneal sequestration are 

common clinical problems in cats. Based on research over the last few 
decades, characteristics of the bacterial flora in feline conjunctival sacs 
show a similar composition, and the occurrence of particular species 
of bacteria varies by frequency of their isolation [1]. However, Gelatt 
described the feline conjunctival and corneal surface as being generally 
colonized to a lower degree than in other domestic species. Among 
bacteria isolated from the conjunctiva, staphylococci are the most 
representative group [2]. 

A second group of frequently isolated microorganisms are 
hemolytic and no hemolytic streptococci. Previous studies based on 
the microbiological identification of bacteria or the sequencing of 
amplicons generated from microbial DNA have also been considered 
conjunctival commensals, which in some circumstances may be 
involved in conjunctival pathology. Chlamydophila felis has been 
identified as an indisputable pathogen of feline conjunctiva. This 
Gram-negative bacterium has already been isolated from a number 
of feline conjunctivitis cases. There is also evidence that other 
Chlamydia-related microorganisms like Chlamydophila pneumoniae 
and Neochlamydia hartmannellae may be associated with conjunctiva. 
Investigating conjunctival infections in cats with lepromatous lesions 
[3]. Identified Mycobacterium spp. to have occurred. Based on a 
phylogenetic analysis, a novel species in the Mycobacterium simiae-
related group was identified. 

Most of the previous research has investigated feline ocular 
microflora using a classical microbiology approach involving the 
culture and further characterization of isolates. The aim of the present 
study was to examine the suitability of the methodology which may 
disclose microbial diversity within feline conjunctivas of healthy cats 
and animals with conjunctivitis symptoms, using partial sequencing of 
the 16S rRNA gene [4]. To the best of our knowledge, it is a frontier 
research in the field of veterinary ophthalmology and a preliminary 

study linked to our next project concerning next generation sequencing 
(NGS).

Materials and Methods
Conjunctival swabs obtained from three clinically healthy cats with 

no ocular disorders and from three cats with conjunctivitis symptoms 
were included in the study [5]. Based upon our own clinical experience 
with chronic conjunctivitis in cats and for the purpose of the study, sick 
animals comply with criteria such as manifestation of conjunctivitis 
lasting about six months and insufficient response to the standard 
ophthalmological treatment. Sick cats were also tested by PCR and RT-
PCR to determine the presence of Chlamydia felis, feline herpesvirus-1 
and Mycoplasma felis infections, according to published protocols 
by Chalker et al., Marsilio et al., and Helps et al., whereby specific 
DNA was not detected [6]. Additionally, an ophthalmic examination 
was performed on each cat; eyelash and cartilage abnormalities and 
incorrect positioning of the eyelids were ruled out. Irregularities of 
the drainage system were eliminated with a 1% fluorescein test and by 
irrigation via a 26 G catheter.

Results
A total of 48 sequence reads were obtained in the study; only the 30 

high-quality sequence reads were used in further analysis of the diversity 
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Abstract
The human oral microbiome is known to play a significant role in human health and disease. While less well 
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of bacterial flora in the feline conjunctiva. Eight genera were identified 
among the sequences from clinically healthy and diseased animals 
(Figure 1). Taking into consideration the maximal 16S rRNA distance 
scores <1%, the following species were recognized: Bacillus subtilis, 
Psychrobacter faecalis, Psychrobacter pulmonis [7], Propionibacterium 
acnes, Staphylococcus caprae, Staphylococcus capitis, Staphylococcus 
succinus, Streptococcus infantarius, and Streptococcus lutetiensis. 
The low similarity in microflora composition at the genus level was 
observed between diseased and healthy conjunctivas.

Discussion
The limited capacity of culture-based methods for the identification 

of bacteria from the feline conjunctiva makes standard procedures 
incomplete [8]. This is mainly due to the limited viability of some 
microbial species, coinfections, or the presence of uncultivable or as 
yet unknown species. The monitoring of feline conjunctiva using 
alternative methods is not commonly applied as a standard for 
analyzing the diversity of conjunctival microflora in cats. DNA-based 
approaches were already used to assess the diversity of microbial 
communities or to monitor population dynamics. The analysis of 
bacterial taxa in conjunctival swabs by DNA sequencing provided 
evidence that feline conjunctiva may be settled by microorganisms 
not yet isolated. Our results, compared with those of culture-based 
studies [9], suggest that the diversity of bacterial flora within feline 
conjunctiva can vary more than previously believed. We found that our 
results based on sequence analysis methods were concordant with the 
culture-based analysis previously applied to the same material in terms 
of genera such as Bacillussp, Staphylococcus sp., and Streptococcus sp. 
Bacteria belonging to these genera had already been identified in cat 
conjunctivas [10]. A comparison of eye microflora of clinically healthy 
animals and those with signs of conjunctivitis indicated no qualitative 
differences. The results of our study revealed some species that had not 
been reported earlier in feline conjunctiva, including Bacillus subtilis, 
Staphylococcus caprae, Staphylococcus succinus, Streptococcus 
infantarius, Streptococcus lutetiensis, Psychrobacter faecalis, and 
Propionibacterium acnes.

Psychrobacter sp. belongs to the gamma Proteobacteria family 
and includes bacteria isolated from the skin of fish and chickens, meat 

products, clinical sources, and sea water [11]. In our study, bacteria 
from Psychrobacter taxon constituted a considerable subpopulation. 
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during a standard bacteriological investigation, for example, as 
detected in our study, actinomycetes which require customized 
incubation time. Furthermore, they belong to the leading producers 
of substances showing biological activity, which could interfere with a 
selection of antibiotic-resistant strains of other bacteria. As yet, the role 
of actinomycetes in feline conjunctivitis has not been established, but it 
is clear that other standards for cultivation or examination targeted at 
molecular detection should be taken into account. Clinical relevance of 
this microbiota requires further study.

Conflicts of Interest 

The authors declare that there are no conflicts of interest regarding 
the publication of this paper.

References 
1. Shewen PE, Povey RC, Wilson MR (1980) A survey of the conjunctival flora 

of clinically normal cats and cats with conjunctivitis. Can Vet J. 21: 231–233. 

2. W. Lilenbaum (1996) Prevalence of bacteria in the conjunctival sac and on 
the eyelid margin of clinically normal cats. J Small Anim Pract.  37: 364– 366. 

3. Lilenbaum W, Nunes ELC, Azeredo MAI (1998) Prevalence and antimicrobial 
susceptibility of staphylococci isolated from the skin surface of clinically normal 
cats. Lett Appl Microbiol. 27: 224–228. 

4. Hartmann AD, Hawley J, Werckenthin C, Lappin MR, Hartmann K (2010) 
Detection of bacterial and viral organisms from the conjunctiva of cats with 
conjunctivitis and upper respiratory tract disease. J Feline Med Surg. 12: 775–782. 

5. Lee-Fowler T (2014) Feline respiratory disease: What is the role of Mycoplasma 
species? J Feline Med Surg. 16: 563–571. 

6. Płoneczka-Janeczko K, Kiełbowicz Z, Bania J, Bednarek K (2011) Real-time 
PCR detection of Mycoplasma felis in domestic cats suffering from chronic 
conjunctivitis (Poland). Pol J Vet Sci. 14: 679–681. 

7. Low HC, Powell CC, Veir JK, Hawley JR, Lappin MR (2007) Prevalence of 
feline herpesvirus 1, Chlamydophila felis, and Mycoplasma spp DNA in 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1789736/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1789736/
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1748-5827.1996.tb02415.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1748-5827.1996.tb02415.x
https://sfamjournals.onlinelibrary.wiley.com/doi/abs/10.1046/j.1472-765X.1998.00406.x
https://sfamjournals.onlinelibrary.wiley.com/doi/abs/10.1046/j.1472-765X.1998.00406.x
https://sfamjournals.onlinelibrary.wiley.com/doi/abs/10.1046/j.1472-765X.1998.00406.x
https://www.sciencedirect.com/science/article/abs/pii/S1098612X10001944
https://www.sciencedirect.com/science/article/abs/pii/S1098612X10001944
https://journals.sagepub.com/doi/abs/10.1177/1098612x14539087
https://journals.sagepub.com/doi/abs/10.1177/1098612x14539087
https://journals.pan.pl/dlibra/show-content?id=98996
https://journals.pan.pl/dlibra/show-content?id=98996
https://journals.pan.pl/dlibra/show-content?id=98996
https://avmajournals.avma.org/view/journals/ajvr/68/6/ajvr.68.6.643.xml
https://avmajournals.avma.org/view/journals/ajvr/68/6/ajvr.68.6.643.xml
https://avmajournals.avma.org/view/journals/ajvr/68/6/ajvr.68.6.643.xml
https://www.sciencedirect.com/science/article/pii/037811359190045H
https://www.sciencedirect.com/science/article/pii/037811359190045H
https://journals.sagepub.com/doi/abs/10.1016/j.jfms.2009.05.009
https://journals.sagepub.com/doi/abs/10.1016/j.jfms.2009.05.009
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6560403/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6560403/
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1463-5224.2011.00919.x
https://avmajournals.avma.org/view/journals/ajvr/64/11/ajvr.64.11.1421.xml
https://avmajournals.avma.org/view/journals/ajvr/64/11/ajvr.64.11.1421.xml
https://journals.asm.org/doi/full/10.1128/JCM.01186-07
https://journals.asm.org/doi/full/10.1128/JCM.01186-07
https://journals.asm.org/doi/full/10.1128/JCM.01186-07
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1236011/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1236011/

	Title
	Corresponding Author
	Abstract

