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Abstract

In this study, one hundred otitis media (OM) swabs were collected from (100) patients who were referred to Hilla
Teaching Hospital (ENT unit) and privacy clinic during a period (from November 2013 through March 2014)
suffering from OM. The collected samples were investigated for bacterial isolation. Bacterial culture was positive
in (96%) patient's verses (4%) patients revealed negative bacterial culture. The most common types of bacterial
isolated were S. epidermidis (23.6%), followed by S. aureus (17%), Proteus spp. (14.1%), Ps. aeroginosa (9.4%),
Streptococcus  spp., K. pneumoniae and Enterobacter spp. (7.6%), Acinetobacterbummanii (5.6%),
Serratiamarecence (5.6%) and E. coli (0.9%).Biofilm formation was investigated in all bacterial species, and the
results showed that the most isolates that form biofilm in gram negative bacteria and gram positive bacteria in high
rate (100%).The effect of ear wax, vinegar and acetic acid on biofilm formation were studied the results showed
that these materials have some effect on biofilm formation.
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Introduction

titis media (OM) is usually an

infection and/or inflammation of the

middle ear (ME), it constitutes the
most common respiratory tract infection of
infancy and early childhood [1].The
bacterial species associated with otitis media
differ according to the type of infection, S.
pneumoniae, non typableH. influnezae and
M. catarrhalis are most common bacterial of
acute otitis media [2]. Ps. aeroginosa, S.
aureus and Proteus spp. are predominant
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pathogen of chronic suppurative otitis media
[3].Biofilm is a complex aggregation of
microorganisms growing on a solid surface.
Biofilm are wusually found on solid
substances sub merged in or exposed to
some aqueous solution [4]. Biofilm on
surfaces have a characteristic structure
consisting of micro colonies enclosed in a
hydrated matrix of microbially produced
proteins, nucleic acids, and polysaccharides.
In this complex biofilm network, the cells
act less as individual entities and more as a
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collective living system, often with channels
to deliver water and nutrients to the cells at
the inner portion of the biofilm. Biofilm
organisms are significantly more resistant to
environmental —stresses or microbially
deleterious substances (such as antibiotics
and biocides) than planktonic cells. Biofilm
cell present on infected tissues or medical
devices are less susceptible to host immune
responses than planktonic cell [5].The
ability of biofilm give an advantages to the
growth pattern, bacteria are protected from
the inhibitory effects of antimicrobial
compounds, biocides, chemical stresses
(such as pH and oxygen), and physical
stresses (like pressure, heat, and freezing).
The polymeric matrix increases the binding
of water and leads to decreased chance of
dehydration of the bacterial cells-a stress
that planktonic cell are subject to. And,
close proximity of the microorganism in
biofilms allows nutrients, metabolities and
genetic material to be readily exchanged
[6].Biofilm grown bacteria are refractory to
antimicrobial agents and show an increased
capacity to evade to the host immune
system. Biofilm formation by Streptococcus
pneumonia is an important human pathogen,
using a variety of in vitro model systems.
The bacterial cells in these biofilms are held
together by an extracellular matrix
composed of DNA, proteins and possibly,
polysaccharides.  Although neither the
precise nature of these proteins nor the
composition of the putative polysaccharides
is clear, it is known that choline-binding
proteins are required for successful biofilms
formation [7].

Aims of study

These are objectives aims should be
mentioned:

1. Isolation and identification of different
types of bacteria from acute and chronic
otitis media.

2. Study of biofilm formation and the effect
of some factors on biofilm formation.

Materials and Methods

Patients:

One hundred samples were collected from
patients suffering from otitis media from
both sexes with age range (1.5-75 years),
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these patients have attending to Hilla
Teaching Hospital (ENT unit) and privacy
clinics during a period from November
(2013) to March (2014).

Collection of specimens:

The specimens were generally collected
from patients suffering from otitis media.
The smears were taken from infected area
by sterilized cotton swab, and then samples
had been inoculated on the culture media
(MacConkey, Blood and Nutrient agar
medium) and incubated aerobically at 370C
for 24-48 hrs. the bacterial isolates were
identified after staining with gram stain,
specific biochemical tests were done to
reach the final identification according to [8,
9,10].

Biofilm Production:

Tissue culture plate method (TCP) :

The TCP assay described by [11] is most
widely used and was considered as a
standard test for detection of biofilm
formation. In the present study, all isolates
were screened for their ability to form
biofilm by TCP method as described [11]
with a modification in duration of incubation
which was extended to (24) hours according
to [12].

Effect of Sofrodax, acetic acid and ear
wax on biofilm formation:the same
procedure described in (tissue culture plate
method for detection biofilm formation) was
done with modification. According to[13].

Results and Discussion:

A total of (100) otitis media swabs were
subjected for culturing on different types of
culture media, the results revealed that 96
samples gave positive bacterial culture,
whereas (4) samples showed no bacterial
growth even after 48 hours.A total of 106
bacterial isolates were obtained from the 96
samples collected. From the results, it was
shown that gram positive bacteria
constitutes 51.9% (54/106) from the total
isolates and were considered the
predominant a etiological agent of OM
compared to gram negative bacteria which
constitute (48.1%)(51/106). These results
were shown in Figure (1).
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Figure (1): the percentage of gram positive and gram negative among patients with otitis media

The main bacterial types isolated in this
study were shown in Table (1). S
epidermidis was the most common bacterial
species isolated from ear infection
(23.6%).S. aureus was the second type of
bacteria isolated from chronic otitis media
(17%), this frequency may be due to firstly,
it may enter the middle ear from external
canal as a normal flora and by reflux OM
when the tympanic membrane was not
intact, secondly, S. aureus also contain
teichoic acid and lipoteichoic acid, capsular
material which facilitates the adherence of
these bacteria to epithelium this agree with
the result mentioned by [14,
15].Streptococcus spp. which is considered
from the micro flora of nasopharynx in
healthy adults, had constituted (7.6%), as
shown in Table (1), this microorganisms
were reported by many researcher such as
[16, 17]Proteus spp. was predominantly as
invaders from external canal and when the
resistance of middle ear is lowered .In this
study Proteus spp. constitute (14.1%) as
shown in Table (1), and were considered
the third bacteria isolated in this study. This
finding was incompatible with [16], and

compatible with [18]. Who found that
Proteus Spp. represented
(13.5%).Pseudomonas aeroginosa was the
second type of gram negative bacteria
isolated from chronic otitis media (9.4%).
Pseudomonas aeroginosa is the most
invaders to middle ear when the resistance
is lowered.Klebsiella
pneumonia,Enterobacter spp. and E. coli in
(7.6%), (7.6%) and (0.9%) respectively as
shown in Table (1), the presence of these
bacteria may be due to presence of
capsular polysaccharide which plays an
important role in pathogenicity of
Klebsiella pneumonia in OM infection. The
finding is in agreement with [19], who
found that microorganisms  were
representing in (6.5%, 8% and 1.2%)
respectively. Other gram negative bacteria
Acinetobacter was isolated from OM.
Acinetobacter represented (6.60%). [20],
found that microorganisms was
representing in (2.77%), while [21],
mentioned that Acinetobacter represent
with (7.62%)Serratiamarcecen was
representing in  (5.66%) from total
pathogens isolated from OM.

Table (1): distribution of bacterial isolated from patient with otitis media according to the isolates

S. epidermidis

Streptococcus spp.

Mixed isolates || Total isolate

|
| -
|
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A total of (37) isolates from different types
of bacteria were tested for their ability to
produce biofilm. From these isolates, (34),
(21) were from strong and moderate biofilm
respectively (100%) and no isolates showed
weak/non biofilm formation (0%) as shown
in Table (2), (3).Six isolates of S. aureus
(100%) and (100%) of S. epidermidis were
formed biofilm. This approximately agree

]
S

with [12] who found that S. aureus were
formed biofilm after incubation (24)
hours.Biofilms are surface-associated, sessile
bacterial communities. A mature biofilm is
formed when planktonic cells initially
colonize a surface, aggregate and/or grow
into multicellular colonies, and embed
themselves in an exopolysaccharide matrix
[22].

Table (2) Production of biofilm in

Bacterial isolates (No.)
Strong

Proteus spp.(6) 5

Klebsiella 1 5

eram negative bacteria
Biofilm
100%
100%
100%

pneumonia(6

Pseudomonas
aeroginosa(6)
Enterobacterspp.(6)

Serratiamarsc(6

100%
100%
100%
100%

Acinetobacterbaumanii(6)
E. coli (1)

Table (3) Production of biofilm in gram positive bacteria

Bacterial isolates (No.) Biofilm
% of biofilm formation
S. aureus (6)

2 100%
2

100%

2 100%

Streptococcus spp. (6)

=
|
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Biofilm formation after
Ciprofloxacin drop:

In gram positive bacterial, S. aureus bacteria,
the percentage of biofilm formation change
from (100%) to (50%), this result
approximately agree with [23] who found the
between Fluroquinolonesuse and incidence
of  healthcare-associated infection by

resistant S. aureus.Both of S. epidermidis

adding

biofilm change from (100%) to (0%),
(66.7%) respectively. These results showed
that both of these bacteria are sensitive to
this drug or antibiotic (Ciprofloxacin) as
reported by [24]. The resistance of
Streptococcus spp. to Fluroquinolones is
used for ambulatory treatment of
community-acquired pneumonia only after
antibiotic classes have been tried and failed,

and Streptococcus spp. was investigated to or in those demonstrated drud-resistant
biofilm formation, and it was found that the Streptococcus spp. [25, 26].

Table (4) Effect of Ciprofloxacin drops in biofilm formation in gram positive bacteria

Bacterial isolates (No.) Biofilm after adding Ciprofloxacin drops

S. aureus (6)

II 66.7% 2(33.3%)

Ciprofloxacin is the most frequently
prescribed Fluroquinolones for different
infections.Serratia app. 1is sensitive to
Ciprofloxacin biofilm. These results agree

S. epidermidis (6) :I
Streptococcus spp.(6) III

According to gram-negative bacteria, the
results showed that the biofilm formation of
Proteus spp. reaches to (0%) after using of
Ciprofloxacin, while normally reach to

(100%). Also, Klebsiella pneumonia showed
the same effect.The same results presents
with other gram negative bacteria after
treated with Ciprofloxacin. These results

with result obtained by [28].

E. coli bacteria biofilm formation (100%)
change to (0%). This results in agreement
with [29], who pointed that E. coli resistant

agree with [27] who pointed that the (88.2%), to the  Ciprofloxacin.

Table (5) Effect of Ciprofloxacin drops in biofilm formation in gram negative bacteria

Biofilm after adding Ciprofloxacin drops

T R I S 7S T
el <> T — sy

aerog mosa(6)
e R R S—— T
7T A IR M 7S WYY

965



Medical Journal of Babylon-Vol. 11- No. 4 -2014

YoV g gl asll pde gdlal) alaad) JAdal) G s

Effect of wax in biofilm formation:

In gram positive bacteria, S. aureus, S.
epidermidis, in this study, showed that the
percentage of biofilm formation change
from (100%) for all bacteria to (50%), (0%)
respectively, and in gram negative bacteria,
Proteus, Klebsiella pneumonia,
Pseudomonas,  Enterobacter,  Serratia,
Acinetobacter, E. coli, the percentage of
biofilm formation change from(100%) for

Table (6) Effect of ear wax in biofilm formation in gram

Bacterial isolates (No.)

all bacteria to (33.3%), (50%), and (0%) for
another bacteria. These results refer to the
effect of ear wax in the lowest biofilm
formation and prevent the infection with
otitis media.The function off ear wax is
carries out the important task of keeping the
ear canal moist and also provides some
protection from bacteria, fungi, insects and
water [30].

positive bacteria

Biofilm after adding ear wax

% of biofilm formation
3

' " W Jeaww

S. epidermidis (6) “

Streptococcus spp. (6) II 100% 0(0%)

Table (7) Effect of ear wax in biofilm formation in gram negative bacteria

Biofilm after adding ear wax

% of biofilm formation

Klebsiellapneumonia6) .0 | 3 | 50% ] 3(0%)

aeroginosa(6)

Enterobacterspp.(6) III

Seraiamant) 0|0 oumn

YR T S KT

Effect of vinegar (acetic acid) in biofilm
formation:

The effect of vinegar (acetic acid) on
biofilm formation was studied; the results
showed that using of vinegar have a great
effect on biofilm formation. The biofilm
formation affected by using vinegar (acetic
acid).According to S aureus, S.
epidermidisand  Streptococcus spp. the

966

percentage of biofilm formation change
from (100%) to (66.7%), (0%) and (83.3%)
respectively.According to gram negative
bacteria the results showed that the biofilm
formation of Proteus reached to (66.7%)
after using of vinegar, while normally it
reaches to (100%). Other types of gram
negative bacteria show that the biofilm
reaches to (0%) after using vinegar.
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Table (8) Effect of vinegar (acetic acid) in biofilm formation in gram positive bacteria

Bacterial isolates (No.)
S. aureus (6)

0%

0%

S. epidermidis (6)
Streptococcus spp. (6)

0%

Biofilm after adding vinegar

0%

5

% of biofilm formation
66.7% 2(33.3%)

83.3% 1(16.7%)

Table (9) Effect of vinegar (acetic acid) in biofilm formation in gram negative bacteria

Bacterial isolates (No.)

Poepp® | we | i ]
Klebsiella pneumonia(6) il

Pseudomonas 0%
aeroginosa(6)

Acinetobacterbaumanii(6)
. coii (1)

Biofilm after adding vinegar

|
o |

Upon passive diffusion of acetic in to the
bacteria, where the pH is near or above

neutrality and the acid will dissociate an
lower the bacteria internal pH, leading t
situation that will impair or stop the growt
of bacteria. On the other hand, the acetic aci
that cannot escape the bacteria in

d
0
h
d

its

dissociated from will accumulate within the

bacteria
functions

and disrupt

leading to osmotic

many metabolic
pressure

increase incompatible with the survival of

bacteria [31].

Thus from the results expressed above, the
most common causation agent of otitis media
was S. epidermidis and The all bacterial
isolates form biofilm as strong and moderate

form.

References
1.
I. (2006). Longer term outcomes from
randomized trial of prescribing strategies i

Little, P., Moore, M. and Williamson,

a
n

otitis media. Br. J. Gen. Pract. 56(524): 76-

182.

968

% of biofilm formation
66.7%

0%

6(100%)

2. Lee, K. J. (2003). Essential
otolaryngology head and neck surgery.
Eighth edition. MacGrw-Hill. 473-511.

3. Al-Dahhan, H. A., Naher, H. S. and
Shubber, E. K. (2005). Isolation and
identification of bacterial chronic suppurative
otitis media. Kufacovernorate. J. College of
Medicine. Al-Qadisia University. Diwaniah,
Iraq. 1(2): 62-67.

4, Stoodly, P., Sauer, K., Davies, D. G.
and Casterton, J. W (2002). Biofilms as
complex differentiated communities. Annul.
.Rev. of Microbiology. 56:187-209 .

5. Donlan RM. (2002). Biofilm microbial
life on surfaces Emery. Infect. Dis. 8:881-
209 .

6. Daveg, M. E. and O,Toel, G. (2000).
Microbial biofilms; from ecology to
molecular genetics. Microbial Mol. Bio. Rev.
64: 8467-8477.

7. Domenech, M., Gracia, E; and
Moscoso, M. (2012). Biofilm formation in
Streptococcus pneumonia. Microbiol.
Biotechnol. 5(4): 455- 465 .



Medical Journal of Babylon-Vol. 11- No. 4 -2014

Yo g gl aaedl yde gdlall alaad) Akl il das

8. McFadden, J. F. (2000). Biochemical
tests for the identification of medical
bacteria. 3rd Ed. The Williams and Wilkins-
Baltimor, USA.

9. Collee, J. G., Fraser A. G., Marmino
B. P. and Simons A. (1996). Mackie and
McCartney Practical Medical Microbiology.
14th Ed. The Churchill Livingstone, Inc.
USA.

10. Baron, E. J., Peterson, L. R. and
Finegold, S. M. (1994). Bailey and Scott’s
Diagnostic Microbiology. 9th Ed. The C.V.
Mosby Company, U.S.A.

11. Christensen, G. D., Barker, L. P.,
Mawhiney, T. P., Baddour, L. M. &
Simpson, W. A. (1985). Identification of an
antigenic marker of slime production in
Staphylococcus epidermidis. Infect Immun.
58, 2906—2911.

12. Mathur, T., Singhal, S., Khan, S.,
Upadhyay, D. J., Fatma, T., Rattan, A.,
(2006). New Drug Discovery Research,
Ranbaxy Research Laboratories, Gurgaon-
122 001, Haryana, India; Department of
Biosciences, JamiaMillialslamia University,
Jamia, Nagar, New Delhi-110 025, India.
24(1): 25-29 .

13.  Al-Saedi, I. A. (2000). Isolation and
Identification of Klebsiellapneumoniae from
various infections in Hilla province and
detection of some virulence factors
associated in their pathogenicity. M.Sc.
Thesis College of Science, Babylon
University. Iraq .

14.  Emikpe, O. B. and Oyer, O. G. (2007).
In vitro antibiotics sensitivity pattern of some
bacteria isolated form Nigerian currency.
Res. J. Bial. Sci. 2:209-211.

15.  Brook, I. (1998). Microbial factors
leading to recurrent upper respiratory tract
infections. pediater. Infect. Dis. J. 17: 562-
567.

16. Ibekwe, A. O., Al-Shareef, Z. and
Benaayam, A. (1997). Anaerobes and fungi
in chronic suppurative otitis media. J.
Reprinted form Annals of Otology,
Rhinology, and Laryngology. 106(8): 649-
652.

17.  AL-Turfei, B. A. (2000). Isolation and
Identification of some bacteria and fungi

969

causing ear infection thesis of MSc. College
Science. University of Babylon .

18.  Saini, S., Gupte, N., Aparna, Seem,
Sachdeva, O. P. (2005). Bacteriological study
of pediatric and adult chronic supportive
otitis media. Indian J. pathol. Microbial.
48:413-416 .

19. Martinez, d. M., Quintana, C., Ramos,
M. (2005). Etiology and therapeutic
consideration in chronic otitis media.

ActaOtorinolaningal Esp. 56:459-462 .

20. AL-Timimi, B. J. (2004).
Bacteriological study on  Moraxella
catarrhalis isolation from chronic suppurative
otitis media patients in Babylon covernorate,
thesis of MSc. College of Science. Unversity
of AL Mustansiriya .

21.  AL-Turfei, B. A. (2000). Isolation and
Identification of some bacteria and fungi
causing ear infection thesis of MSc. College
Science. University of Babylon.

22.  Hall-Stoodley L., Costerton J.W. and
Stoodley. P. (2004). Bacterial biofilms: From
the natural environment to infectious
diseases. Nature Rev Microbiol 2: 95-108.

23.  Liu, W,, Chang, P., Chen, Y., and Lai,
C. (2012). Fluroquinolones use and
resistance of Gram-positive bacteria causing
healthcare - associated infections.
Antimicrobial Chemother. Online, 2012.

24. Igbal, M. M., Sattar, H., Islam, M. N.,
and Mohsin, M.D. (2008). Spectrum of
organisms causing peritonitis in peritoneal
dialysis patients-experience from
Bangladesh. Advances in Peritoneal Dialysis,
24: 40-43.

25.  MacDougall, C., Gugliemo, B. 1.
Maselli, J. and Gonzales, R. (2005).
Antimicrobial drug  prescribing  for

pneumonia in ambulatory care. Emerging
Infect. Dis. 11(3): 380-384.

26. Mandell, L. A., Wundderink, R. G. and
Anzueto, A. (2007). Infectious Diseases
Society of America/American Thoracic
Society consensus guidelines on the
management of community-acquired
pneumonia in adult. Clin. Infect. Dis. 44(2):
27-72.

27. Patzer, J. A., DzierzanOwska, D.,
Pawinska, A. and Turner, P. J. (2005) .
Activity of meropenem against Gram-



Medical Journal of Babylon-Vol. 11- No. 4 -2014

Yo g gl aaedl yde gdlall alaad) Akl il das

negative isolates from the intensive care unit
- part of the mystic (meropenem early
susceptibility test information collection).
Clinical Microbiology and Infection. 11(2).
28.  Al-Nasrawi, A. A., Abu-Almaali, H. M
.M. (2009). Antibiotic Sensitivity Patterns of
uro-pathogens isolated from females with
Urinary symptoms in Karbala. Journal of
Karbala University 7(2): 258-265.

29.  Ruppé, E., Hem, S., Lath, S., Gautier,
V., and Arlet, G. (2009). CTX-M -
lactamases in  Escherichia coli from
community — acquired Urinary Tract
Infection, Cambodia. Emerging Infectious
Disease. 15(5): 741-748.

30. Chou, R., Dana, T and Bougatsos, C.
(2011). Research and Quality. 83.

31. Ewadh, M. H., Bnyan, LA, Mousa, F.,
S. (2013). (2-Hydroxy phenylimino) acetic
acid. Advances in life Sci. and Techno. 7: 15-
19.

970



