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Abstract : There are several conditions which can cause discomfort and mucoid discharge
during wearing polymeric artificial eyes (A.E). This study was performed to investigate the
existence of bacteria growth (Gram positive and Gram negative bacteria) in the eyes of A.E
wearers. Twenty seven swab samples were taken from patients wearing artificial eyes (A.E).
Thirteen samples from (A.E) wearers who were symptomatic after various periods of wearing
the (A.E). While other fourteen samples, were taken from artificial eye wearers who don’t
have symptoms. All these samples were taken through coordination with several hospitals
from Iraq / Baghdad that included, Al- Shaheed Ghazi Hospital, Ibn al-Haytham Hospital, and
from Hilla Hospital, in addition to Western Hamzah Hospital. It was found that in a total of
twenty seven swab specimens, were divided into 13 culture-positive and 14 culture-negative
specimens. From positive culture, seven of them were Staphylococcus aureus isolates and
represented (53.84) %, two of them were Staphylococcus epidermidis isolates and represented
(15.38) %, while four of them were Escherichia coli and coliform bacteria, in (15.38) %,
(15.38) % isolation percentage respectively. All growth culture were characterized and
identified according to the phenotype standard biochemical and physiological test.
Investigation of bacterial isolates to antimicrobial agents was conducted using some, and
antibiotics, the results revealed different degree of sensitivity to these antibiotics,
Chloramphenicol (CH) and Tetracycline (T) showed the highest sensitivity against all
bacterial isolates (92.3, 92.3) % respectively. While Streptomycin (S) and Cefoxitin (T)
showed the lowest sensitivity against bacterial isolates (76.9, 76.9) respectively.
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Introduction:

Several complications and accidents that can lead to loss of natural eye such as trauma, malignant
tumor and end-stage ocular disease which impact on person's self-image. An artificial eye (A.E) is an artificial
part replaced for the bulb of eye that could give an esthetic eye socket and maintaining it in normal and natural
appearance for the patient'?, also play an important role in the preservation ocular muscle function and ton,
prevent palpebral collapse, in addition to preventing the accumulation of the fluids in the eye cavity and helping
the patient who wearing this prosthesis normal in the community®. Wearing of (A.E) for a long period of time
can cause several complications such as the eye socket infection, blepharitis, giant papillary conjunctivitis,
orbital cellulitis and internal and external hordeolum by several types of microbes that included bacteria, fungi
and viruses® > ®. One of the most common ophthalmic bacterial species are Staphylococcus aureus and
epidermidis, These types of bacteria are found on the skin and mucosal tissues as commensal bacteria, also can
infect the sterile sites on the human and causes disease such as sockets of (E.A)"°. Also, they have reported that
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isolation and identification of gram negative bacteria such as Escherichia coli, Pseudomonas aeruginosa and
gram negative bacilli from patients wear prosthesis. The goals of the present study were to isolation and
identification of bacteria from patients who wearing artificial eyes from several Iragi hospitals, and its
susceptibility to antimicrobial agents.

Materials and methods:
Collection of samples:

Twenty seven swab samples were taken from patients wearing artificial eyes (A.E) from several
hospitals that include Al- Shaheed Ghazi Hospital in Baghdad, Ibn al-Haytham Hospital in Baghdad, Hilla
Hospital and the Western Hamzah Hospital, thirteen samples from artificial eye wearers who were symptomatic
after various periods of wearing the (A.E). While other fourteen samples were taken from artificial eye wearers
who don’t have symptoms.The samples were examined in the laboratories of the biology department in the
college of science for women - Baghdad University. The team faced several obstacles during the process of
collecting samples. For example, uncooperation of the patient and his unwillingness to deal with a stranger, but
with his doctor. In addition to this the problems concerning the examination of samples such as the lack of
technical facilities in the hospital laboratories and or the unwillingness of administrators to cooperate with us.
All of this led to the damage and the failure of several samples which their collection took a long time and hard
effort. Despite the serious difficulties that we faced, the team was able to collect 27 samples which were the
subject of this study.

Isolation and identification

After collection of swabs, all specimens were taken directly to the laboratory of microbiology at the
Department of Biology, College of Science (for women) for isolation and identification of all bacteria and fungi
that found in these swabs, the obtained isolates transferred and inoculated at sterile media to obtain a pure
culture. All isolates identified according to®by inoculation at the differential and selective media included
MacConky agar, Mannitol salt agar, Blood agar for bacteria and Potato dextrose agar, Sabouraud agar for fungi
all plates incubated at 26-28 °C for fungal culture for 5-7 days and 37°C for bacterial culture by placing inside
the incubator for 24-48 h. of aerobic conditions. Gram stain was done by staining thin smear to investigate the
reaction of all colonies were grown. All isolates were obtained from samples subjected to some biochemical and
physiological test like, Catalase,Oxidase, Lactose fermentation, Hydrogen gas production, Methyl red test, and
Indol test

Antibiotic susceptibility testing:

All bacterial isolates were isolated in pure culture and tested for antibiotic susceptibility, this was done
by using traditional method (Kirby-Bauer) disc diffusion on Mueller-Hinton agar plates. After streaking of
bacteria by sterile cotton swab on media and selected antibiotics all plates were incubated inside the Incubator
at 37 °C, after 24 h. The inhibition zone around the antibiotic disc was calculated and determined according to
guidelines by’.

Results and Discussion:

Isolation and identification

A total of 27 patients were wearing (A.E) and who subjected to investigation for isolation and
identification of microbial growth. of all, thirteen patients who were symptomatic after various periods of
wearing the (A.E), the results of identification and characterization of all bacterial isolates were obtained from
culture were reported in the (Table 1 and 2).
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Table 1.Biochemical and physiological test of gram positive bacteria

Isolate
No Test 1 2 3 5 7 9 10 12 13
Gram stain + + + + + + + + +
Shape of cells cocci cocci | cocci | cocci | cocci | cocci | cocci | cocci | cocci
Catalase + + + + + + + + +
Oxidase + + - + + + + - +
Coagulase + + - + + + + - +
Growth on  Mannitol + + ) + + + + i +
salts agar
Hemolysis on blood agar | B Y B B B B Y B
Table 2.Biochemical and physiological test of gram negative bacteria
Isolate No.
Test 4 6 8 11
Gram stain - - - -
Shape of cells cocco-bacilli | cocco-bacilli Rod shape Rod shape
Catalase + + + +
Oxidase - -
Lactose fermentation + + - -
Hydrogen gas production + + + +
Growth at MacConkey agar + + + +
Methyl red + + + +
Indol test + + + +

Table 3. Types of bacteria isolated from patients wearing artificial eye have symptoms of infection.

Types of bacteria

Types of sample

Total of bacterial

Isolates No. %
Staph. aureus Artificial eye 7 53.84
Staph. epidermidis = 2 15.38
E. coli = 2 15.38
Coliform bacteria = 2 15.38

976

The most frequently bacterial isolates were Staph. aureus (7) samples isolates (Gram positive cocci
with grape shape), all these isolates were positive for coagulase, growth at mannitol salts agar and represented
(53.84) %, in addition to Staph. epidermidis (2) samples isolates(Gram positive cocci with grape shape), all
these isolates were negative for coagulase and positive forcatalase, oxidase while no change in the color of
mannitol salt gar (Figurel). E. coli (2) samples isolates followed by 2 isolates Coliform bacteria (Gram
negative) (15.38) % respectively, (Table 3), all Gram negative isolates were hydrogen gas production, catalase,
indol and methyl red test positive, whereas negative for oxidase, the isolates of E. coli were positive for lactose
ferment. The fourteen samples were taken from patients with (A.E.) wearers who don’t have symptoms, the
results of culture and isolation of fungi showed no growth of any microorganisms.
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(A) (B) ©
Fig. 1. Show (A) growth of Staph. aureus on Mannitol salt agar, (B) growth of E. coli on MacConky
agar(Pink colonies) and (C) growth of Coliform Bacteria on MacConky Agar (Colorless colonies).

Many studies and reports have demonstrated that most of bacterial species present in the eye lid
margins or conjunctiva are as normal flora and commensals without infection and disease called Staphylococcus
species [10]. Staph. aureus is one of the most bacterial species that infected patients after cataract surgery, it
was characterized as most common pathogens in the skin of the human and causing bacterial infection in the
ophthalmic, Conjunctivitis, Keratitis around the world in addition to ocular infection called and*-®. Another
study, showed present of Staph. aureus and coagulase negative Staphylococci in percent of (19.9 and 28.6%)
respectively. A study by*?has been demonstrated that Staph. epidermidis was the most frequent bacterial species
in the lids and conjunctive.

From the present study, several types of bacteria were obtained and observed in the prosthesis eye that
including Staph. aureus, Staph. epidermidis, E. coli andGram negative bacilli, this result was agreed with
literature obtained by’ who isolated and identified several types of Gram positive and Gram negative bacteria
before and after cleaning of the artificial eyes with cleaning solution. Also the results of the present study were
consistent with the literature accomplished by°who based on the fact, The wearing of artificial eyes for long-
term can lead to several complications such as secondary infection, this can lead to change the microorganisms
from the state of normal flora to pathogenic microbes of the patients who wearing the prosthesis.

Discharging sockets were associated with Staph. aureus, Staph.epidermidis, coliform spp. Bacteria and
mixed flora, This result was in agreement with the results findings by™.

Susceptibility test for antibiotics:

The results of antibiotic susceptibility tests showed variation in the resistant and sensitivity to these
antibiotics (Table 4), thus dependent on the types of bacterial isolates and the generation of antibiotics. Most of
the examined isolates showed high resistance to Streptomycin (76.9%), Cefoxitin (76.9%), Penicillin (69.2%)
and Carbapenems (69.2%), whereas, all bacterial isolates exhibited high sensitivity against Chloramphenicol
and Tetracycline (92.3 and 92.3%) respectively. Chloramphenicol showed the most effective antibiotics against
external eye infection and is considered as a broad-spectrum antibiotic and is widely used for treatment of
infections by Gram negative bacteria such as spectrum p-lactamase (ESBL) which involved Pseudomonas spp.,
Enterobacteriaceae, E. coli Etc.**'>. While™ reported that the most effective drug of choice for treatment of
external eye infected with Stahp. aureus, Haemophilus influenza was Chloramphenicol. In a separate study
with accomplished by**reported that the Methicillin- Resistant Staph.aureus (MRSA) isolated from ocular
infection was susceptible to Chloramphenicol and Gentamycin, while resistance to the third generation of
Fluoroguinolones such as Ciprofloxacin and Ofloxacin in addition to Cefazolin.
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Table4. Susceptibility testing of antimicrobial agents against all bacterial isolates.
Bacterial isolates No of S/R Antibiotics
isolates
P S T CH E G CL CA CEF
No. % No. % No. % No. % No. % No.% No. % No. % No. %
Staph. aureus 7 S 2(28.71) | 2(28.5) 6 (85.7) 6 (85.7) | 2(28.5) 3 (42.8) 5(71.4) 1(14.2) 1(14.2)
ph. R 5(71.48) | 5(71.4) | 1(14.2) | 1(14.2) | 5(71.4) | 4(57.1) 2 (28.5) 6(85.7) 6 (85.7)
. . S - 1 (50) 2 (100) 2 (100) 1 (50) 1 (50) 2 (100) 1 (50) -
Staph. epidermis | 2 R 2(100) | 1(50) i i 1(50) 1(50) i 1(50) 2 (100)
E coli 5 S 1 (50) 1 (50) 2 (100) 2 (100) 1 (50) 1 (50) 2 (100) - 2 (100)
' R 1 (50) 1 (50) - - 1 (50) 1 (50) - 2 (100) -

. . S 1 (50) - 2 (100) 2 (100) 1 (50) 2 (100) 1 (50) 1 (50) -
Coliform bacteria | 2 R 1(50) | 2(100) i i 1 (50) i 1 (50) 1 (50) 2 (100)
Total of isolates 13 S 4(30.7) | 4(30.7) | 12(92.3) | 12(92.3) | 5(38.4) 7 (53.8) 10 (76.9) 3(23.1) 3(23.1)

R 9(69.2) | 9(69.2) 1(7.6) 1(7.6) 8 (61.5) 6 (46.1) 3(23.1) 10 (76.9) 10 (76.9)

S: Sensitive, R: Resistance
P: Penicillin, S: Streptomycin, T: Tetracycline, CH: Chloramphenicol, E: Erythromycin, G: Gentamycin, CL: Cloxacillin, CA: Carbapenems,
CEF: Cefoxitin
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Conclusion:

Summary of our study, we isolated and identified Gram positive and Gram negative bacteria from

infected patients with symptomatic after various periods of wearing the (A.E), and identification was done
according to Berge’s Manual of Determinative Bacteriology and antimicrobial susceptibility was done and
provide guidance for treatment of infection. The present study revealed that the finding of various bacterial
strains, including pathogenic species that can cause acute infection of the eye socket.
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