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Abstract:

Twenty swab samples were taken from patients suffering from otitis
infection; these samples were cultured on different agar media (blood agar base,
macConky and cetramide). Severa microscopical, morphologica and
biochemical tests were performed and results showed that 50% of isolated
colony were belonged to Psudomonas aeruginosa. In addition it was found that
males were more susceptible to infection with otitis than female especidly at
teenager aged.
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Five isolates were subject to sensitivity test against several antibiotic
groups. Result showed that all five isolates were resistance to pencilline,
tetracycline, Cefotaxtin (100%) and (60%) of them showed resistance to
cefotaxime and (40%) to chloroemphenicol and (20%) to amoxicillin while all
isolates were sensitive to ciprofloxacin. The minimum inhibitory concentration
(MIC) test was performed for two multiple drugs resistance isolates (P1 and P2)
result declared that both Pland P2 showed high-level of resistance to
Cefotaxime and chloraemphenicol with MIC (128ug\ml), followed by
(64pg\ml) to ampicillin while P2 was (128 pug\ml), as well as, the amoxicillin
showed the lowest MIC (16 pg\ml) forP1 and (64 pg\ml) to P2.

No pH effect was observed on the activity of garlic when antibacterial
effect of garlic extract against Pseudomonas aeruginosa was investigated at
different PH. The MIC of garlic extract on Pseudomonas aeruginosa at different
incubation periods was determined. Results showed that after 24hrs MIC of
extract was greater than 8ug/ml for Pl isolate and 16ug/ml for P2 isolate.
While, after 72rs it was found that the MIC at concentrations (32, 64 and 128
png/ml) were more effective in inhibition growth of (P1, P2) while in (8 pg/ml)
that indicated heavy growth of P. aeruginosa

| ntroduction:

Otitis media (Latin for "Middle otitis") is inflammation of the middle ear,
or middle ear infection. Otitis media occurs in the area between the ear drum
(the end of the outer ear) and the inner ear, including a duct known as the
Eustachian tube™

Middle ear infection is mainly a problem in children, although it aso
occurs in adults. @ declared that otitis media is one of most common
disease of children which isthe leading cause hearing loss in children and the
most frequent indication for antimicrobial or therapy in children.

Pseudomonas spp. were the most commonly identified etiologic agents
causing dermatitis, conjunctivitis, or otitis. In humans, P. aeruginosa is the
second most frequent gram-negative nosocomia pathogen in hospitals.®
P.aeruginosa is frequently found in the normal ear and is the
predominant bacterial pathogen in some cases of external otitis. The
bacterium can cause a more serious ear infection in elderly patients, possibly
leading to hearing problems, facial paralysis, or even death. Ear infection of P.
aeruginosa can cause infections in the external ear cana-- so- called
swimmer's ear"-- that usually disappear without treatment. [

There is extensive literature on the antibacterial effects of fresh garlic
juice, aqueous and alcoholic extracts, lyophilized powders, steam distilled oil
and other commercial preparations of garlic. It is a broad spectrum antibiotic,
killing a wide variety of bacteria. Many pharmaceutical antibiotics kill only a
narrow range of these germs while garlic has the broadest spectrum of any
antimicrobial substance that otitis know due to antibacterial, antifungal,
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antiparasitic, antiprotozoan and antiviral. This property belongs to the garlic
constituent allicin, which is released when cutting garlic clove. ¥ Moreover,
garlic extracts exhibited activity against both gram negative (E. coli, Salmonella
sp. and Citrobacter, enterobacter, Pseudomona and Klebsiella) and gram
positive (S. aureus, S. pneumonia Group A Streptococcus and Bacillus anthrcis)
all of which are cause of morbidity worldwide .1 The present study tested an
aqueous extract of dried garlic in vitro for its antibacterial activity against
Pseudomonas aeruginosa isolates isolated from oftitis patients with
determination their susceptibility to antimicrobial agents.

Materialsand Methods:
Bacterial isolation:

Twenty swab samples were obtained from Al-Yarmook Teaching
Hospital in Baghdad from the periods (1/9/2009-1/10/2009) from patients
suffering from otitis disease. Specimens were obtained by sterile cotton swab
these were processed for direct examination and cultivation on blood agar
media, MacConkeys agar and cetramide agar media (Banagalore, India) and
were identified initially as Pesudomonas species according to their
morphological, physiological and biochemical properties as indicated by ["#
depending on Gram stain, colony shape, oxidase , catalase, growth on cetramide
medium, production of pyocynine, growth at 4 and 42 °C.

Antibiotic susceptibility

The use of antimicrobial sensitivity test is essential for the selection of an
appropriate drug for treatment of otitis infection. The disc diffusion method was
used in this study against 5 isolates of Pseudomonas aeruginosa depending on
the Kirby-Bauer diffusion method . Up to 7 different groups of discs of the
available antimicrobial agents were used in this study.

Minimum inhibitory concentration:

Broth microdilution method was performed, in this experiment twofold
dilutions of antibiotics were done in broth media and broth was inoculated with
105 CFU/ml of the tested organisms. After incubation for 18-24 hrs, MIC was
described as concentration in which no visible growth was observed. 12
Preparation of garlic extract:

The garlic bulbs were washed thoroughly under tap running water
aseptically cut into small pieces with a knife and then kept in the shade for 1-3
days at 32-35°C. The semi-dried pieces were then crushed using pestle and
mortar, and left to dry in the shade at room temperature for further two days.
The dried garlic materials were further ground to powdery form with a Kenwood
blender. Two hundred gram (200.0 g) of garlic powder was extracted with 500
ml of solvents distilled water, for 24 h by using Soxhlet apparatus. The extract
were concentrated using a rotary evaporator at 40°C. Clearly prepared garlic
powder was thoroughly mixed with distilled water and the concentration was
determined with varying amounts of crude preparation of garlic to give the final
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concentration of 8, 16, 32, 64 and 128 mg/ml of brain heart infusion broth media
and the fina volume of 10 m 1.1

Results and Discussion:
| solation of Pseudomonas Species:

Twenty swab samples were collected from patients suffering from
middle ear infection(otitis) (male and female) from Al-Yarmook teaching
Hospital belongsto variety ages from (5-25) years. Resultsin table (3) showed
that males were more susceptible to infection with otitis than female especially
at teenager aged the reason for that is male have hospitalization rate ratio (HRR)
for admission due to a respiratory tract infection more than female.
Hospitalizations for otitis media by pseudomonas, pneumonia, influenza, and
other acute respiratory tract infections of hospitalized patients differed by age
and gender. The male have hospitalization rate ratio (HRR) for admission due to
arespiratory tract infection more than female. 1

In humans, P. aeruginosa is the most commonly isolated bacteria
pathogen in adults and children with a clinical history of chronic, suppurative
otitis media, and a major cause of otitis mediain neonates!*. Thisisin contrast
to studies which demonstrated that P. aeruginosa is not a normal inhabitant of
the external auditory canal, having been recovered from that site in only 1% of
1,377 healthy volunteers!*2.

Age | Male | % |Female| %
5-10 2 18 3 30
10-15 45 1 18
15-20 1 10 2 22
20-25 3 27 3 30
Total 11 9
Table-1: Distribution of otitis media patients according to different ages

and sex.
| solation and I dentification of bacteria:

Twenty Clinica swab specimens taken from middle ear infection
patients were cultured on cetramide agar plates, ten isolates which may be
belonged to be Pseudomonas were further identified according to morphological
characteristic and biochemical tests.

There have been reported cases of clinical inner ear disease in mice
affecting the vestibular apparatus, attributed to natural P. aeruginosa
infection™*. These were characterized clinically by either circling *@ or
rolling . Similar signs of spinning/circling had also been experimentally
produced by intravenous inocul ation of mice with P. aeruginosa.*”.
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For the former, colonies of each isolate was plated on nutrient agar
showed different morphological characteristics of mucoidal growth, smooth in
shape with flat edges and elevated center, whitish or creamy in color, have fruity
oder, al of them were pyocynine producers, and the shape of the colony appears
like a fried egg shape, these result are reasonable with the result demonstrated
by [ %8 Microscopically examination of each isolate showed that they were all
motile, non —spore forming, gram negative and rod shape. Furthermore, six
isolates that were suspected to be belongs to Pseudomonas sp. were subjected to
a number of biochemical tests. Results indicated in table-2 showed that these
isolates gave a positive result for oxidase and catalase and were able to growth
on cetramide medium which indicated that these isolates belong to
Pseudomonas sp. ¥ indicated that only Pseudomonas species were able to grow
on cetramide medium. Glucose hydrolysis test was adso performed to
characterize P.aeruginosa from other species. On the other hand, these isolates
differ in growth at 42°C and 4°C, five isolates (P1, P2, P3, P4 and P5) were able
to grow at 41°C but they can not grow at 4°C. It was found that five isolates
were belonging to P. aeruginosa. Our results were in agreement to result
obtained by 9.

Tests Result

Colony color Green
Growth on cetramide medium +ve
Cell shape Rod
Gram stain -ve
Catal aseoduction Pr +ve
Oxidase production +ve
Growth at 4° C -ve
Growthat 42 °C +ve

Table-2: Some biochemical tests and mor phological examination to identify

Pseudomonas Sp.
Antibiotic sengitivity test:

The development of antibiotic resistance is considered a major therapeutic
problem that can be explained by some hypothesis such as, the influence of
excessive and /or inappropriate antibiotic use %

Standard disk diffusion test has been performed for detection of
susceptibility of pathogenic P. aeruginosa five isolates for severa antibiotic
disks, decision for considering an isolate as resistant or sensitive was taken in
comparison of the diameter of inhibition zone with that of standard value of ?.
As shown in table-3.
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| solate CTX AMX C CIP FO TE P

No. | (10ug |(10)pg | (30) | (B Hg | X [(30)ug |(10)

Mg (30) Mg

H9

P1 R R R S(25m R R R
m)

P2 S(25mm) R R S(20m R R R
m)

P3 S(25mm) R S(15m | S(22m R R R
m) m)

P4 R S(15mm) R S(30m R R R
m)

P5 S(12mm) R S(23m | S(23m R R R
m) m)

Table-3: Antibiogram of of P. aeruginosa isolatesisolated from otitis patients
S=Sensitive, R=Resistant, CTX=Cefotaxime, AMX=Amoxicillin, C=Chloramphinicol, CIP=
Ciprofloxacin, FOX=cefoxitin, TE=tetracycline and P=Penicillin

Result shown in table-3 indicated that resistance to antibiotics was widely
distributed among isolates, however, they varies according to nature of the
isolate and kind of antibiotics when al isolates (P1, P2, P3, P4 and P5) showed
resistance for (Tetracyclin, Pencilline, Cefoxitin) and to (Amoxicilline) except
P4 aso three isolates snowed resistance to Chloraemphicol (P1, P2 andP4)
which were sensitive to it except(P3, P5) while all isolates showed sensitivity to
Ciprofloxacin and cefotaxime except (P1, P4) which were resistance to the
former one.

From these results it was concluded that P. aeruginosa is probably has
the ability to produce more than one enzyme among them [-lactamases.
Bacteria resistance to beta-lactam antibiotics can be achieved by any of three
strategies: the production of beta-lactam-hydrolyzing beta-lactamase enzymes,
the utilization of beta-lactam-insensitive cell wall transpeptidases, and the active
expulsion of beta-lactam molecules from Gram-negative cells by way of efflux
pumps. ?  The greater sensitivity observed with Ciprofloxacin which gives the
largest zone of inhibition compared with other antibiotics. This result was in
agreement with result obtained by [*¥ who found that ciprofloxacin was effective
in the treatment of the virulent gram negative bacteriaincluding P.aeruginosa.

The mechanism of resistance for ciprofloxacine included effective suction
pump of the antibiotic from inside to outside to escape its effect and prevent the
accumulation of antibiotic inside bacterial cell.”. From this result of table-3
one could conclude that ciprofloxacin remain the first choice when all isolates
were sengitive to it.

The percentage of P. aeruginosa resistance isolates to each antibiotics
were shown in figure-2, when all isolates were resistance to pencilline,
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tetracycline, Cefotaxtin (100%) and (60%) of them showed resistance to
cefotaxime and (40%) to chloraemphenicol and (20%) to amoxicillin while all
isolates were sensitive to ciprofloxacin .
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Figure-1: Percentageresistant of P. aeruginosa isolates

The number of multiple antibiotic resistance strains has been increasing
since resistance is mainly mediated by R- plasmids which determined beta-
lactamase in Gram negative bacilli®? al the R-plasmids carried the markers of
resistance to chloraemphenicol, tetracycline, ampicillin, gentamycin and
streptomycin 4.,

In the case of ciprofloxacin none of P. aeruginosa isolates were resistance
to it because ciprofloxacin is a fluoroquinone antibiotic with broad spectrum
bacterial activity. Ciprofloxacin inhibit bacterial DNA gyrease, so preventing thr
supercoliong of DNA, a process that is necessary for compacting chromosomes
into the bacterial cell %%,

Minimal Inhibitory Concentration (MIC) Test:

P. earuginosa infections are more difficult to treat due to the organisms
high intrinsic resistance to many antimicrobial agents, this resistance is partly
due to its relatively low outer membrane permeability . However there are
other mechanisms that included decreasing the passage into or increasing the
efflux of drug from bacterial cell and modification of the target site.

Tow isolates were selected due to multiple antibiotic resistance, therapy,
these isolates were selected in order to evaluate bacteria susceptibility to
antibiotic that revealed earlier by disk diffusion test when examined against
antibiotics. MIC was defined as lowest concentration of antibiotic in microgram
per milliliter that prevents the in vitro growth of bacteria. The MIC test was
performed to determine their minimal inhibition concentration as in table-4, both
Pland P2 showed high-level of resistance to Cefotaxime and chloremphenicol
with MIC (128ug\mi), followed by (64pg\ml) to ampicillin while P2 was (128
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png\mi), as well as, the amoxicillin showed the lowest MIC (16 pg\ml) forP1 and
(64 pg\ml) to P2..

| solate No. C AMX | AM CTX
po\ml | pg\ml | pg\ml | pg\ml

P1 128 16 64 128

P2 128 64 128 128

Table-4: The MIC value of some antibioticsfor P. aeruginosa (P1, P2) isolates.
C=Chloramphenicol, AM X=Amoxicillin, AM =Ampicillin and CTX=Cefotaxime.

P.aeruginosa has an outer membrane with a low permeability and most
antimicrobial agents were not easly diffused through. Active efflux to be
especially effective mechanisms of antibiotic resistance in this bacterium(®”
indicated that MIC values are greatly affected by environmental conitions
including the pressure of CO2 cocentration causing acidification of the test
media.

Antibacterial effect of garlic on Pseudomonas aeruginosa:

The phytoconstituents of garlic have longed been known and its
antimicrobial properties have been widely reported . The antimicrobial
activities of plant extracts including garlic have been linked to the presence of
some bioactive compounds. These secondary metabolites also serve to protect
the plants themselves against bacterial, fungal and vira infections . These
bioactive compounds are known to work synergistically to produce various
effects on the human and animal subjects *”. However, most reports on the
activity of garlic have focused mainly on the commensally microflora and
community acquired infections, while informations on its activity against
hospital based pathogens is scanty.

The pH of each of the garlic solution was 6.8, 7.0, 7.2, 7.4, 7.6 and 7.8.
The activity of the garlic was tested in these different pH levels and has no pH
eff%:t on the garlic activity been observed. This was similar to the observation
of*>~,

The MIC of garlic extract on Pseudomonas aeruginosa at different
incubation periods was determined. Table-5 showed that after 24hrsMIC of
extract was greater than 8ug/ml for P1 isolates and 16ug/ml for P2 isolates
which is almost similar with the work of *. The lower concentration of garlic
had no antibacterial effect in this work, however; it may effective as*!. Thisis
may be due the species difference or the garlic difference in different biologic
condition.

101



AJPS, 2011, Val. 10, No.2

No .of Concentration of garlic ug\ml

isolate 8 ug\ml 16 pg\ml 32 pg\mi 64 pg\mi 128 pg\ml
P1 + + + - -
P2 + + + - -

Table (5) TheMIC valuefor Garlic extract on P. aeruginosa (P1, P2) after 24hrs.

+=Indicates growth of P.aeruginosa and — = no growth

No .of Concentration of garlic ug\ml

isolate 8 ug\ml 16 pg\ml 32 pg\mi 64 pg\mi 128 pg\ml
P1 + + - - -
P2 + - - - -

Table (6): TheMIC valuefor Garlic extract on P. aeruginosa (P1, P2) after 72hrs.
+ = Indicates growth of P.aeruginosa and — = no growth

In the table (6) the MIC of garlic extract on P. aeruginosa was
determined after 72rs and it was found that at concentrations (32, 64 and 128
pg/ml) were more effective in inhibition growth of (P1, P2) whilein (8 pg/ml)
that indicated heavy growth of P. aeruginosa .

It has shown that dilute solutions of garlic can completely inhibit the
growth of P.aeruginosa at the concentration of more thanl6 pug/ml. This could
be due to the action of biologica active ingredient of alicin exhibits its
antimicrobia activity mainly by immediate and total inhibition of RNA
synthesis, athough DNA and protein syntheses are also partially inhibited,
suggesting that RNA is the primary target of allicin action.*. From our study it
was concluded that Psudomonas aeruginosa were highly prevalence among
teenager age of otitis patients and High prevalence of antibiotic resistance was
observed among Psudomonas aeruginosa isolates especially to penicillin
cefotaxin and tetracycline and it was found that garlic extract has considerable
inhibitory effects against the tested P.aeruginosa isolates
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