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Abstract:
BACKGROUND: Normal bacterial flora of the conjuncti-

va, which inhibits growth of opportunistic organisms, has an 
important role in the prevention of ocular infections. If resi-
dent flora is inhibited by disease or long-term application of 
antibiotics, opportunistic pathogens overgrow, leading to dis-
ease.  OBJECTIVES: The aim of this study was to investigate 
the effects of ophthalmic chloramphenicol and ciprofloxacin 
on bacterial conjunctival flora in healthy dogs. METHODS: A 
total of 16 animals were divided into 2 equal groups which 
received either chloramphenicol (CHL) (0.5%) or ciprofloxa-
cin (CIP) (0.3%). In both groups, the right eye of each animal 
was treated with 2 drops of antibiotics every 8 and 6 hours, 
respectively, for 1 week and the left eye received artificial tear 
solution and served as control. Bacterial and fungal cultures 
were performed 8 hours before and after the treatment. Fisher’s 
Exact test and SPSS software were used for statistical analyses 
(p<0.05). RESULTS: There were no statistically significant dif-
ferences between control and test eyes and bacterial isolates in 
both groups. In CHL group, after treatment Staphylococcus spp 
(62.5%), Bacillus spp (12.5%) from the right eyes and Staph-
ylococcus spp (75%) and Bacillus spp (12.5%) from left eyes 
were isolated. In CIP group, after treatment the bacterial iso-
lates of right eyes were Staphylococcus spp (87.5%), Aerococ-
cus spp (37.5%), Viridans streptococcus (25%), Micrococcus 
spp (12.5%), Bacillus spp (12.5%); Staphylococcus spp (75%), 
Micrococcus spp (25%), Bacillus spp (12.5 %) were isolated 
from left eyes of dogs after 1 week administration of artificial 
tear. CONCLUSIONS: Topically applied chloramphenicol and ci-
profloxacin had no significant changes in or detrimental effects 
on normal bacterial flora of treated dogs.
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Introduction

The normal ocular flora is thought to play 
a defensive role against the pathogenic mi-
crobes by depriving them of nutrients, pro-
ducing antimicrobial-like substances and 
occupying space on the conjunctival epitheli-
um. However, under diseased conditions, the 
microbes composing the normal flora may 
become opportunistic pathogens, and known 
pathogens such as gram-negative bacteria and 
fungi are more frequently isolated. If resident 
flora is inhibited by disease or long-term appli-
cation of antibiotics, opportunistic pathogens 
overgrow and lead to disease (Asghari and 
Gharachorlou, 2011). Chronic administration 
of topical antibiotics results in a shift from the 
normal predominantly gram-positive to gram- 
negative bacterial flora and may facilitate the 
emergence of resistant bacterial strains. Nor-
mal bacterial flora of the conjunctiva has been 
evaluated in most of the animals and human. 
It is believed that most of bacterial isolates 
in different species of animals are gram pos-
itive bacteria with Staphylococcus at the top 
(Gemensky et al., 2005). The other bacterial 
isolates can have a wide variation. Nowadays, 
ophthalmic antibiotics are frequently used for 
different ocular infections. Since several stud-
ies in human and small animals showed that 
broad spectrum antibiotics such as chloram-
phenicol and flouroquinolones are effective 
in commonly isolated bacteria from conjunc-
tival sacs of infected eyes (Prado et al., 2006; 
Kowalski et al., 2003), the antibiotics are 
thus recommended for those animals with 
ocular infections waiting for culture results. 
Although resistance against ciprofloxacin in 
Staphylococcal and Streptococcal infections is 
common, Chloramphenicol and Ciprofloxacin 
are still antimicrobials of choice used in veter-
inary practice. 

In human, it is believed that ciprofloxacin 
0.3% and chloramphenicol 0.5% cause a re-
duction in normal bacterial flora of conjunc-

tiva (Coskun et al., 2011; Ermis et al., 2004; 
Snyder-Perlmutter et al., 2000); however, 
there is no study about the effect of these an-
tibiotics on normal bacterial flora of canine 
conjunctiva. The hypothesis is that chronic 
use (1 week) of antibiotics would promote 
a shift in bacterial flora from gram- positive 
to gram- negative bacteria or promote a shift 
from nonpathogenic flora to opportunistic 
pathogens or even increase fungal organisms. 
The aim of this study was to investigate the 
possible effects of chronic administration of 
ciprofloxacin and chloramphenicol on balance 
of normal, non-pathogenic conjunctival bac-
terial flora, and probable alteration towards 
pathogenic or gram-negative bacteria or even 
fungal organism.

Materials and Methods

Animals and experimental protocol: A 
total of 16 healthy dogs of either sex were 
randomly divided into 2 groups of 8 each. 
The right eyes received two drops of either 
chloramphenicol 0.5% (Chlobiotic 0.5%, Sina 
Darou, Tehran, Iran ) every 8 h (CHL Group) 
or ciprofloxacin 0.3% (Ciplex, Sina Darou, 
Tehran, Iran) every 6 h (CIP Group) for 1 
week. The left eyes received vehicle (artificial 
tear) only and served as controls. The drops 
were instilled into the conjunctival sacs.

Bacteriologic and fungal cultures: Bacte-
riologic and fungal cultures from conjunctival 
sacs were performed twice, 8 h before the first 
and 8 h after the last treatments. All cultures 
were performed in a double-blind manner and 
neither the person who took the specimens nor 
the microbiologist who evaluated bacterial 
growth knew the sources of the samples. Spec-
imens were taken by rubbing sterile cotton 
tipped swabs to the conjunctival sacs. After-
wards, all specimens were inoculated onto 5% 
blood agar, chocolate agar, Mac Concky agar, 
thioglycolate broth, and Sabouraud’s Dextrose 
Agar (SDA) for fungal organisms, immediate-
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ly. The blood and chocolate agar plates were 
incubated at 35-37°c for 48 h. Thioglycolate 
broth were checked every day for any bacterial 
and SDA for fungal growth and if there were 
negative maintained for 5 more days. After the 
incubation period, colonies were stained by 
Gram staining and bacterial identification was 
accomplished based on their morphologies 
and differential diagnostic tests. This was per-
formed for both pre treatment and post treat-
ment cultures, the same.

Data analysis: SPSS (Version 16) was used 
to analyze the data. To evaluate the difference 
between groups, Fisher’s Exact test was used 
and whenever the p<0.05, the difference was 
taken statistically significant.

Results

In both groups (CHL and CIP groups), the 
most frequent bacterial isolates were differ-
ent types of coagulase negative Staphylococ-
cus and other bacterial isolates were Entero-
coccus, Micrococcus, Bacillus, Streptococcus 
and Aerococcus. In CHL group, pre-treatment 
cultures were 100% positive for right eyes and 
87.5% for left eyes. This was almost the same 

in CIP group. After 1-week administration of 
ophthalmic drops, post-treatment cultures in 
CHL group were 75% and 87.5% positive for 
right and left eyes, respectively. However, in 
CIP group, it was 100% positive for both right 
and left eyes.

All bacterial isolates from right and left eyes 
in pre- and post- treatment cultures were gram- 
positive in both groups and neither gram nega-
tive bacteria nor fungi were isolated.

In CHL group, after 1 week administration 
of chloramphenicol 0.5%, Staphylococcus 
spp. (62.5%), Bacillus spp (12.5%) from the 
right eyes and Staphylococcus spp. (75%) and 
Bacillus spp (12.5%) from left eyes were iso-
lated (Table 1).

In CIP group, after 1 week administra-
tion of ciprofloxacin 0.3%, Staphylococcus 
spp. (87.5%), Aerococcus spp. (37.5%), Viri-
dans streptococcus (25%), Micrococcus spp. 
(12.5%) and Bacillus spp. (12.5%) from the 
right eyes and Staphylococcus spp. (75%), 
Micrococcus luteus (25%) and Bacillus spp 
(12.5%) from the left eyes were isolated (Ta-
ble 1).

All Staphylococci in CHL group were co-
agulase negative (100%) and no statistical dif-

Chloramphenicol (0.5%) Ciprofloxacin (0.3%)
Treated eyes n (%) Control eyes n (%) Treated eyes n (%) Control eyes n (%)

Bacterial 
organisms                        

Before After Before After Before After Before After

Staphylo-
coccus spp.

5(62.5) 5(62.5) 5(62.5) 6(75) 5(62.5) 7(87.5) 7(87.5) 6(75)

Aerococcus 
spp.

0(0) 0(0) 0(0) 0(0) 0(0) 3(37.5) 0(0) 0(0)

Viridans 
streptococ-

cus

0(0) 0(0) 1(12.5) 0(0) 0(0) 2(25) 0(0) 0(0)

Enterococ-
cus spp.

1(12.5) 0(0) 1(12.5) 0(0) 2(25) 0(0) 1(12.5) 0(0)

Micrococ-
cus spp.

0(0) 0(0) 0(0) 0(0) 1(12.5) 1(12.5) 1(12.5) 2(25)

Bacillus 
spp.

1(12.5) 1(12.5) 1(12.5) 1(12.5) 1(12.5) 1(12.5) 0(0) 1(12.5)

Table 1. Bacteria isolated from canine eyes, before and after treatment with either chloramphenicol 0.5% (2 drops, q8h, for 7 days) 
or ciprofloxacin 0.3% (2 drops, q6h, for 7 days) and artificial tear solution was used in control eyes.
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ferences were detected with pre-treatment cul-
tures. Most of Staphylococci in CIP group were 
coagulase negative (83.3%) and no statistical 
differences were detected with pre-treatment 
cultures, either.

Discussion

Nowadays, different types of ophthalmic 
antibiotics are commonly used for treatment 
of ophthalmic diseases in veterinary practice. 
The advantages of proper administration of 
broad- spectrum topical antibiotics for bac-
terial keratitis, corneal ulcers, conjunctivitis, 
and etc. have been pointed in some studies 
(Asghari and Gharachorlou, 2011; Leibowitz, 
1991). These antibiotics, despite all advantag-
es, have some disadvantages and there is limit-
ed knowledge of their effects on normal bacte-
rial flora of healthy conjunctiva. 

Most gram-positive bacterial isolates from 
normal conjunctiva of dogs are Staphylococ-
cus, Streptococcus, Corynebacterium, Bacillus 
and Pseudomonas and E.coli from gram neg-
ative bacteria (Gemensky et al., 2005; Hagh-
khah et al., 2005; Kudirkienė et al., 2006; 
McDonald, Watson, 1978; Prado et al., 2005). 
These organisms are considered as non-patho-
genic bacteria and can protect conjunctival 
surface from invasion of pathogenic organism. 
In our study, Staphylococcus, Enterococcus, 
Micrococcus, and Bacillus, all gram-positive, 
were isolated with no gram-negative bacteria 
and fungi detection. 

On the other hand, these normal bacterial 
flora such as S. intermedius along with S. au-
reus are potentially pathogenic bacteria that 
are responsible for some ocular infections. Co-
agulase negative bacteria have low pathoge-
nicity; however, in damaged conjunctival ep-
ithelium or in immunosuppressive conditions 
or diabetes mellitus they may lead to disease. 
Other bacterial isolates were Enterococcus 
faecalis (25%), Micrococcus spp. (12.5%), 
and Bacillus spp. (12.5%). In our study, like 

the previous ones, Staphylococcus spp. were 
the most frequent bacteria isolated from con-
junctival sacs of healthy dogs. This shows that 
Staphylococci cause ocular infections; howev-
er, they exist in healthy eyes as well. Further-
more, changes in bacterial biological environ-
ment can alter the pathogenicity of organisms 
(Gerding et al., 1988). 

Antibiotic susceptibility testing results sug-
gest that gram positive cocci and bacilli (like 
Staphylococcus, Streptococcus, Bacillus) iso-
lated from both healthy and infected eyes are 
mostly sensitive to Chloramphenicol and fluo-
roquinolones (Kowalski et al., 2003; Prado et 
al., 2006; Mino et al., 2005).

In our study, antibiotic therapy using Chlor-
amphenicol and Ciprofloxacin had no signifi-
cant effects on positive culture results. In ad-
dition, no detrimental effects on conjunctival 
floral balance were shown in post-treatment 
culture which might be due to the absence of 
any ocular injuries and gram-negative bacteri-
al growth. These findings are consistent with 
the findings of Gemensky et al. (2005) who 
showed that application of topical antimicro-
bial preparations in horses did not result in any 
shift towards gram-negative bacteria as seen in 
clinically ill patients.

However, quantitative studies conducted on 
normal bacterial flora of human eyes to evalu-
ate the efficacy of Ciprofloxacin showed that 
this antibiotic is potent in bacterial reduction of 
normal flora (Ermis et al., 2004; Coskun et al., 
2011; Snyder-Perlmutter et al., 2000). Thus, it 
is suggested to evaluate bacterial growth in a 
quantitative manner to determine the effects of 
antibiotics on reduction of normal ocular flora 
in dogs, in future studies. 

In conclusion, it seems Chloramphenicol 
and Ciprofloxacin, as broad spectrum antibiot-
ics, can be safely administered in ocular bac-
terial infections with no detrimental effects on 
the balance of conjunctival bacterial flora. 
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