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ABSTRACT
Conjunctivitis is one of the wide spread ocular infection that cause inflammation and reddening
of the eyes. The disease is characterized by irritation, itching sensation and tearing.
Hyperacute bacterial conjunctivitis is severe sight threatening ocular infection that warrants
immediate ophthalmic management. Realizing the urge for efficient treatment and plan, the
present study focused on identifying the causative organism of the disease. The isolates of
Staphylococcus aureus, Coagulase negative Staphylococci and Pseudomonas aeruginosa were
obtained from the swab of infected eyes. The organisms were identified and isolated by various
biochemical-screening techniques. The efficient treatment of this disease is also suggested by
testing with various antibiotics. The exact diagnosis can also be made by using molecular
studies.
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Introduction

Conjunctivitis, an inflammation of the mucous
membranes (conjunctiva), covering the white of the
eyes and the inner side of the eyelids (David Marlin,
2001), leads the popular ‘red eye’ disease. It is
generally characterized by irritation, itching, foreign
body sensation and tearing (Christine Chung and
Elisabeth Cohen, 1987). Normally, it affects both eyes
at the same time although it may start in one eye
and spread to the other after a day or two. Chronic
conjunctivitis is usually associated with belpharitis,
keratitis or melbomianitis. Treatment of conjunctivitis
requires good eyelid hygiene and the application of
topical antibiotics (Marrow and Abbott, 1998). It is
commonly caused by bacteria and viruses. Bacterial
conjunctivitis have a high incidence and potential
complications, is one of the most visually threatening
ocular infections. Conjunctivitis caused by Chlamydia
trachomatis requires aggressive antibiotic therapy but
conjunctivitis due to other bacteria is usually self
limited.

The conjunctiva is particularly susceptible to
bacterial infection and many patients have a poor
clinical outcome if aggressive and appropriate therapy
is not promptly initiated. The prevalence of bacterial
conjunctivitis varies greatly in response to regional,
hygienic, social and climatic factors.
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AMD (Age regulated Macular Degeneration), is
a type of conjunctivitis, which causes blindness among
people over the age of 50 years in the Western World.
(Sobha Sivaprasad, 2005). Statistical reports also reveal
that 6 million American people have lost their vision
due to conjunctivitis. In the study of outbreak of
conjunctivitis that occurred in Brazil, there were severe
conjunctival exudates in the patients in the age group
of 2-7 years. The etiological agents frequently isolated
were only Streptococcus pneumoniae and Haemophilus
influenzae.  (Medeiros et.al., 1998). Eye infections are
becoming more prevalent and are important to
recognize because of their significant associated
systemic, ocular and social implications.

The present study was carried out in 60 infected
persons in order to collect the samples and identify the
pathogesn. Antibiotic susceptibility pattern of bacterial
isolates were analyzed. The total genomic DNA was
isolated and their molecular characterstics determined
using agarose gel electrophoresis.

Materials and Methods
Collection of Samples

The conjunctival samples were collected from
adults in the age group of 30-60 years. The samples
were collected by gently rolling sterile cotton swab
over the entire surface and the lower conjunctival
formix. Care was taken in order to avoid touching
the eye lashes, lid margins or fingers with the swab.
The samples were then transferred to the laboratories
in sterile test tubes containing saturates’ transport
media after transportation the samples were then
immediately streaked on nutrient agar and the plates
were incubated at 37oC for 24 hours.
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Biochemical Test
The samples were identified using various

biochemical tests like carbohydrate fermentation test,
urease, catalase, coagulase, oxidase, oxidative
fermentation test, nitrate and triple sugar iron agar.

Antibiotic Sensitive Test
Antibiotic sensitivity was determined by

Kirby-Bauers agar disc diffusion method. Antibiotics
like erythromycin (E), gentamycin (G), bacitracin (B),
chloramphenicol (C), ciprofloxacin (Cf), carbenicillin
(Cb), ampicillin (A), amikacin (Ak), ceftriaxone (Ci),
cephalexin (Cp), perfloxacin (Pf), penicillin (P),
tetracycline (T), ofloxacin (Of), cotrimoxazole (Co),
metilmicin (Nt), and vancomycin (Va) were used. The
zone of inhibition were observed for each antimicrobial
agent and referred with standard and interpreted.

Agarose Gel Electrophoresis
Agarose gel electrophoresis (Sambrook et.al.,

1989) was performed to check the quality of DNA.

Materials
1. Agarose 0.8% (for genomic DNA)

2. TBE buffer (pH 8)

3. Electrophoresis unit, power pack, casting tray,
comb.

4. Loading dye

5. Staining solution

6. UV Transilluminator

Procedure for Casting, Loading and Running
Gel

1xTBE buffer was prepared to fill the
electrophoresis tank and to prepare the gel. The open
ends of the pyrex gel casting plate were sealed with
the cellophane tape and placed on a perfectly
horizontal leveled platform. Agarose was added to
1xTBE buffer, boiled till the agarose dissolved
completely and then cooled. Ethidium bromide was
also added as an intercalating agent of DNA which
will help in its visualization in UV rays. It was then
poured into the gel mould and the comb was placed
properly and allowed to solidify. After solidification
of agarose, the comb and cellophane tape were
removed carefully and the cast gel was placed in the
electrophoresis tank with the wells near the cathode
and submerged with 1xTBE buffer to a depth of 1
cm about 15-20μl of DNA sample was added with
loading dye and mixed well by pipetting in and out
of 2-3 times. Then the mixture was loaded into the
wells with the help of micropipette, 2-μl of lambda
DNA was also added in one of the wells as a
standard marker.

The cathode and anode were connected to
power pack and gel was run at the constant voltage
of 50-75 volts. The power was turned off when the
loading dye reached at about 2 cm from the anode
end. The products separated by electrophoresis was
viewed under UV-transilluminator.

Result and Discussion
Of the total 60 samples collected, 18 isolates

were Staphylococcus aureus (30%), 20 were
Table 1. Identification of Staphylococcus aureus

S.
No

Tests Results

1. Preliminary Grams Staining Test Gram positive cocci in clusters
Motility Test Non – Motile

2. Biochemical Test
Urease Positive
Catalase Positive

3. Fermentation of Carbohydrates
Maltose Positive (Acid)
Glucose Positive (Acid)
Galactose Positive (Acid)
Sucrose Positive (Acid)
Lactose Positive (Acid)
Mannitol Positive (Acid)

4 Confirmatory Test
Coagulase Positive
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Pseudomonas aeruginos a (33%), 12 isolates were
coagulase negative Staphylococci (20%) and 10
samples were sterile (17%).

Isolation of Staphylococcus aureus

Large circular, convex, smooth, shiny, opaque
and emulsifiable colonies were appeared on nutrient
agar. The organisms produced golden yellow colonies
[Fig .1] and heamolytic zone in mannitol salt agar
and blood agar, respectively. This organism was
identified as Staphylococcus aureus and further it was
confirmed by various bio-chemical tests. [Table 1].

Antibiotic sensitivity test revealed that most of
the S.aureas were highly sensitive to chloramphenical
followed by gentamycin, bacitracin, tetracycline,
co-trimoxacin, ofloxacin, netillin and less sensitive to

erythromycin, vancomycin, pefloxacin and resistant to
penicillin. [Table 2].

Isolation of Coagulase negative Staphylococci :
On nutrient agar, colonies appeared as small,

circular, convex, smooth, shiny and some produced
creamy pigments, and gram staining techniques
showed gram positive cocci, that were further
conformed by biochemical analysis. [Table 3, Fig. 2].
The growth of Coagulase negative Staphylococci was
inhibited by all the antibiotics used [Table 2].

Isolation of Pseudomonas aeruginosa

Large, opaque and irregular, distinctive, musty,
mawkish or earthy smelled colonies appeared on
nutrient agar. Presence of Pseudomonas aeruginosa

Fig. 1. Staphyloccus aureus on mannitol salt agar Fig. 2. Coagulase test of coagulase negative Staphycocci

Table 2. Antibiotic Sensitivity Pattern of Staphylococcus aureus and Coagulase negative
Staphylococci

Total number of
Staphylococcus isolates Antibiotic

Number of isolates sensitive to the antibiotic
(%)

Staphylococcus aureus Coagulase negative
Staphylococci

30 Pefloxacin 15 (83.3) 8 (66.6)
Chloramphenicol 18 (100) 7 (58.3)
Tetracycline 15 (83.3) 9 (75.5)
Penicillin Resistant (0) 8 (66.6)
Ciprofloxacin 16 (88.8) 6 (50.0) 
Ofloxacin 17 (94.4) 8 (66.6)
Co-trimoxazole 15 (83.3) 9 (75.5)
Netillin 14 (77.7) 8 (66.6)
Erythromycin 16 (88.8) 10 (83.3)
Vancomycin 18 (100) 11 (91.6)
Gentamycin 16 (88.8) 10 (83.3)
Bacitracin 15(83.3) 10 (83.3)

Total number of Staphylococcus isolates in the study : 30
Total number of Coagulase negative Staphylococci : 12
Number in the paraenthesis indicates the percentage of sensitivity.
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was further confirmed by biochemical characters
[Table-4], and its growth on cetrimide agar, which
produced characteristic greenish blue pigmentation
[Fig.3]. On performing Gram staining technique,
gram negative rods were observed.

Table 3. Identification of Coagulase negative
Staphylococci

S.No Tests Results
1. Preliminary

Grams Staining Gram negative rods

Motility Test Non - Motile

2. Biochemical Test

Urease Positive

Catalase Positive

3. Confirmatory

Coagulase Negative

Table 4. Identification of Pseudomonas
aeruginosa

S.
No Tests Results

1. Preliminary

Grams Staining Gram negative rods

Motility Test Motile

2. Biochemical Test

Indole Negative

Methyl Red Negative

Voges Proskauer Negative

Citrate Positive

Urease Positive

Oxidase Positive

Triple Sugar Iron K / K (K- Alkaline)

Oxidative – 
Fermentation Test

Oxidative

Antibiotic sensitivity assay showed isolates of
P.aeruginosa that were resistant to cephalexin,
ampicillin, bacitracin, erythromycin, ceftriaxone and
tetracycline and highly sensitive to gentamycin,
amikacin followed by ciprofloxacin [Table 5].

Isolation and Separation of Genomic DNA by
Agarose Gel Electrophoresis

The isolated genomic DNA was separated by
agarose gel electrophoresis and the bands formed
were observed under UV- transilluminator [Fig.4],
and compared with that of DNA marker and
confirmed. The isolates were checked with standard
charts of particular isolates. The isolates were found
to be

Isolate 1-Staphylococcus aureus

Isolate 2-Coagulase negative Staphylococci

Isolate 3-Pseudomonas aeruginosa

Since 1991, Fluoroquinolones (ciprofloxacin,
ofloxacin, levofloxacin) have been available for the
treatment of bacterial conjunctivitis. These antibiotics
have a broad spectrum of activity against both gram
negative and gram positive bacteria (Wilhelmus et.al.,
1994). They are most effective against Staphylococcus
aureus and Pseudomonas aeruginosa (David Marlin,
2001). In our study, antibiotic sensitivity test proved
that most of the isolates were sensitive to ciprofloxacin
and ofloxacin. Due to its high cost and their moderate
coverage (50 – 66.6%) in Coagulase negative
Staphylococci and the potential for developing resistant
pathogens with indiscriminate use of this class so, we
tried other class of antibiotics such as aminoglycosides,
macrolide antibiotics and tetracycline.

Aminoglycosides such as gentamycin and
neomycin are inexpensive choices for the treatment
of acute bacterial conjunctivitis. These agents provide
good gram-negative coverage but they have relatively

Fig. 3. Pseudomonas Aeruginosa on Centrimide Agar

Fig. 4. Bands of isolated genomic DNA
1. λ DNA 2. Stapylococcus aureus

3. Coagulase negative Staphylococci 4. Pseudomonas
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poor gram positive coverage, including incomplete
coverage of Staphylococcus species. Furthermore, 20%
of aminoglycosides (Maitreyi et.al., 1999) are
associated with a relatively high incidence of toxicity
to the corneal epithelium (primarily with prolonged
use), currently available topical broad-spectrum
antibiotics include erythromycin (Mannis, 1995) and
bacitracin, which suppress the growth of
Staphylococci, in our study and these medications are
well tolerated, they provide excellent coverage for
most conjunctival pathogens in both children and
adult (Wagner, 1995).

Present study also proves the efficacy of
tetracycline and chloramphenicol that are commonly
used to treat bacterial conjunctivitis, has a broad
spectrum of antimicrobial activities. Although
chloramphenicol is generally well tolerated, topical
agent, which has been associated with aplastic
anemia in a few cases, for this reason,
chloramphenicol is not widely prescribed in the
United States. (Rayner and Buckley, 1996).
Unfortunately, no single broad-spectrum antibiotic
covers all potential conjunctival bacterial pathogens.
The clinical response to the antibiotic should be
assessed after the patient has completed a short
course of therapy. If the inflammation has resolved,
the antibiotic should be discontinued. However, if the
condition has not improved, the molecular diagnostic
test can be used to change the therapy.
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Table 5. Antibiotic Sensitivity Pattern of Pseudomonas aeruginosa

Total number of Staphy-
lococcus isolates Antibiotic Number of isolates sensitive to the antibiotic (%)

20 Erythromycin Resistant (0%)

Gentamycin 18 (90.0%)

Bacitracin Resistant (0%)

Chloramphenicol 14 (60.0%)

Co-trimoxazole 18 (90%)

Ciprofloxacin 16 (80.0%)

Carbenicillin 19 (95.0%)

Ampicillin Resistant (0%)

Amikacin 20 (100%)

Ceftriaxazone Resistant (0%)

Cephalexin Resistant (0%)

Tetracycline Resistant (0%)
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