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Abstract: The purpose of this study was to identify the normal conjunctival bacterial flora and determine the
effects of gender and age variations on them in healthy goats. In summer 2011, 100 swabs were taken from the
inferior conjunctival sac of b oth eyes of 50 healthy goats. The animals were selected from two sexes
(30 males, 20 females) and divided into two age groups, below 12 months of age (31 cases) and above 12 months
of age (19 cases). The samples were inoculated on blood and EMB agar and examined for aerobic bacteria. A
total of 132 bacterial isolates were identified in 99 out of 100 (99%) eyes. Single bacterial species were isolated
in 66 eyes. Two bacterial species were isolated in 33 eyes. The isolates included 9 different species.
Gram-positive bacteria (84.85 %) were isolated more frequently than Gram-negative bacteria. The most
commonly isolated Gram-positive bacteria were Bacilli (45.54 %), followed by Staphylococci (19.69 %).
Escherichia coli (12.12 %) was the most common isolated Gram-negative bacteria. According to the statistical
analysis, isolation frequency of E. coli and Bacillus brevis was significantly (P<0.05) higher in the males and
in those below 12 months of age and isolation frequency of B. cereus, Staph. aureus and Enterococcus spp.
was significantly (P<0.05) higher in goats below 12 months of age.

Key words: Bacterial Flora + Conjunctiva + Goat » Bacillus sp + Iran

INTRODUCTION

The ocular surface is directly exposed to the external
environment and is therefore endangered by a multitude
of antigen and pathogenic microorganisms. Under normal
circumstances, the conjunctiva supports a population of
microorganisms that interact with each other and with the
immune system of the host, regulating and preventing eye
infection [1]. Isolation of a specific organism from the
conjunctival sac of an animal with external ocular
disease is not a definitive evidence of a cause and effect
association. Therefore, knowledge of the normal surface
ocular flora is pivotal to interpret the results of microbial
cultures and understanding surface ocular disease
dynamics. Bacterial flora of the normal conjunctiva has
been reported in various domestic and wild animals [2-5].
Most reports of normal ocular flora in these animals
showed a predominance of nonpathogenic, mainly

Gram-positive organisms. The microbiota of ocular surface
depend on seasonal variations, housing and geographical
location [1,6]. Reports describing the surface ocular flora
of domestic goat are sparse [7]. The population of goats
in Iran is about 25 million heads (2.9% of world total) [8],
of which 14% are genetically pure and 86% are
categorized as either mixed or untitled. The purpose of
this study was to document the normal aerobic bacterial
conjunctival flora and to determine effects of gender
and age variations on them in the healthy native goats
in temperate geographical conditions of Urmia district,
northwest of Iran.

MATERIALS AND METHODS
Fifty native goats (30 male, 60%; 20 female, 40%)

that had been referred to the Urmia slaughterhouse in
the summer of 2011 were included in this study. The
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animals were divided into two age groups, below
12 months of age (31 cases; 62%) and above 12 months of
age (19 cases; 38%). Apparently healthy eyes were
examined by the direct ophthalmoscope to ensure that
external ocular signs of disease did not exist, such as
lesions or vessels in cornea and conjunctival injection.
Samples were obtained from the inferior conjunctival sac
of both eyes using dry sterile swabs. Special care was
taken to ensure that the swabs did not come into contact
with the eyelashes or skin of the eyelids. Swabs were
placed in tubes containing sterile transport medium
(peptone broth); and transported immediately in thermal
box containing ice packs to the microbiology laboratory.
Immediately after arrival, samples were cultivated on 5 %
ovine blood agar (Merck, Germany) and eosin methylene
blue agar (EMB) (HiMedia, India) and incubated
aerobically at 37°C for 24-48 hours. Different colony types
were further isolated on blood agar plates. Colonies
isolated from all plates were identified by using standard
microbiological and biochemical methods [9].

Statistical analysis was performed with the use of
SAS ver. 9.1 with the statistical significance set at
P < 0.05. Mann-Whitney test was used to compare the
frequency of bacterial isolation between different
gender and age groups.

RESULTS

The isolation and frequency of organisms according
to sex and age groups was shown in Table 1. One
hundred and thirty two bacterial isolates were identified
in 99 (99%) out of the 100 specimens. Single bacterial
species were isolated in 66 (66.7%) eyes. Two bacterial
species were isolated in 33 (33.3%) eyes. Gram-positive
organisms were the predominant bacteria, representing

84.85% of all 132 bacterial isolates. Bacilli (45.54%) were

the most frequently isolated, followed by Staphylococci
(19.69%). Gram-negative organisms comprised 15.15% of
all 132 bacterial isolates, with Escherichia coli (12.12%)
being the most prevalent. The other isolated species were
Enterococcus spp. (15.15%), Streptococcus agalactiae
(4.54%), Klebsiella (2.27%) and Enterobacter aerogenes
(0.75%).

Statistical evaluation of sex and age impact on
frequency of isolates showed that E. coli isolation
was significantly higher in males and in those below
12 months of age (P<0.01), Staphylococcus aureus
isolation was significantly higher in goats below
12 months of age (P<0.05), B. brevis isolation was
significantly higher in males (P<0.05) and those
below 12 months of age (P<0.01) and B. cereus and
Enterococcus spp. isolation was significantly higher in
goats below 12 months of age (P<0.01).

DISCUSSION

In our study nine different species of bacteria were
cultured from the conjunctival sac of goats. Most species
were Gram-positive, including species of Bacillus and
Staphylococcus. These bacteria have been commonly
isolated from the conjunctiva of other healthy domestic
and wild mammals and birds [3, 10-12]. Similar to the
findings in the present study, Bacillus sp. have been
reported to be most common microbial isolates from
clinically normal conjunctiva of cattle [10], sheep [13],
bison [11] and camels [14]. Staphylococcus sp. were
reported to be the predominant organisms in healthy eye
of water buffalos [15], horses [16], dogs [17], cats [18],
domestic rabbits [19], llama [20], Asian elephants [2],
raccoons [3], opossums [4] and in the birds [12].

Table 1: Bacteria isolated from conjunctival sac of healthy native goats in Urmia, Iran and their frequency between sex and age groups

Number of isolates (%)

Sex Age
Bacteria Male Female 1 2 Total
Bacillus cereus 17 (12.87) 13 (9.85) 22 (16.66)** 8 (6.06)** 30(22.27)
Bacillus brevis 18 (13.63)* 12 (9.09)* 25 (18.94)** 5(3.78)** 30(22.27)
Enterococcus spp. 11 (8.33) 9(6.81) 16 (12.12)** 4 (3.03)** 20 (15.15)
Staphylococcus epidermidis 10 (7.57) 7 (5.30) 11 (8.33) 6 (4.54) 17 (12.87)
Escherichia coli 12 (9.09)** 4 (3.03)** 12 (9.09)** 4 (3.03)** 16 (12.12)
Staphylococcus aureus 6 (4.54) 3(2.72) 7 (5.30)* 2 (1.52)* 9 (6.81)
Streptococcus agalactiae 3(2.27) 3(2.27) 4 (3.03) 2(1.52) 6 (4.54)
Klebsiella spp. 2(1.52) 1(0.75) 2 (1.52) 1 (0.75) 3(2.27)
Enterobacter aerogenes 1 (0.75) 0(0.0) 1(0.75) 0 (0.75) 1(0.75)

*p <0.05; **:p <0.01; 1: below 12 months of age 2: above 12 months of age
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Three of 9 bacterial species were Gram-negative;
E. coli was most frequent. As in goats, E.coli was the
organism most frequently found in sheep [13], water
buffalos [15] and pigs [21]. It is worth noting that the
composition of the ocular bacteria isolated from goats
eye, especially the predominant Gram-positive, Bacillus
sp. and the Gram-negative, E. coli are similar to that
observed in domestic and wild ruminants [11,13,14].

In the present study, bacterial growth was found in
99% of 100 conjunctival samples. This rate of isolation is
high compared to other species. In water buffalos [15],
Asian elephants [2], horses [22] and birds of prey [12] this
proportion was 91, 88.8,79.7 and 74.6 %, respectively. The
higher number of positive cultures in goats compared with
other animals is probably due to variability in eye surface
niches and defense mechanisms [1].

Out of 66.7% of eyes a single bacterial species and
out of 33.3% of eyes two bacterial species were isolated.
In birds of prey [12], dogs [17], horses [22], rabbits [19]
and water buffalos [15] these values are, respectively,
87.6,76.6,45.5, 41 and 13.19% for one bacterial species
and 12.4,23.4,34.5, 59 and 86.81% for two or more species.

In surveys comparing bacterial flora of healthy eyes
and eyes with external disease, similar organisms were
isolated [5, 23-26]. Therefore, members of the normal
microbial flora can themselves become pathogens. Injury
to the cornea or use of topical corticosteroids and
antimicrobials may result in proliferation and potential
pathogenicity of normal ocular flora [27].

Some of known bacterial pathogens as Moraxella

[26], [25], Staph.
Pseudomonas spp. Acinetobacter spp. and Enterobacter
group can inhabit the eye surface of healthy sheep and
goats [7,25,28 ]. In our study from these, E. coli and
Staph. aureus were isolated with frequency of 12.12 and

ovis Moraxella bovis aureus,

6.81 %, respectively. Staph. aureus usually as co-
infection could be impressive in frequency and severity of
infectious keratoconjunctivitis (IKC) in sheep and goats
[24,25,29].

Several studies have showed effects of sex [20, 21]
and age [19, 30] of host on frequency of conjunctival
isolates. In our study, impact of goat gender and age on
frequency of isolates was also proved. Additional studies
are necessary to assess how the sex and age of the host
affect the eye surface bacterial population.

In our study it was observed that amongst the
conjunctival flora of healthy goats, Bacillus sp. usually
the most common

non-pathogenic bacteria, were
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organisms. Some cases showed presence of potentially
bacterial pathogens with normal looking eyes. Frequency
of conjunctival bacterial isolation can be significantly
influenced by gender and age of host.
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