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Acinetobacter is a genus of gram-negative bacteria belonging to a class of Gammaproteobacteria. Due to intake of food
contaminated with Acinetobacter spp, it causes many health problems. The serious health issues associated with the
Acinetobacter spp are pulmonary diseases, hospital acquired infections, lungs infection, inflammation of meninges, gastro
problems like diarrhea and bacteremia is also caused by this pathogen. 20 to 60% mortality is associated with the
diseases caused by this pathogen. This disease is transmitted by the contact of one person to another person,
contamination of food and water and contaminated equipment’s in hospitals. Our study was directed with the aim of
isolation of Acinetobacterbaumannii from fishes available in different markets of city area of Lahore, Pakistan. Many
markets in city area of Lahore were selected for fish samples collection. Acinetobacter baumannii was identified by the
use of microscopy, traditional biochemical identification and final verification was done by molecular techniques. From
February to June, 2018, total 100 fish meat were taken from different markets in Lahore. Out of 100 fish meat samples
collected from different market in Lahore 18 samples were confirmed as Acinetobacter baumannii by using microscopic
and traditional biochemical testing techniques. These 18 samples were further processed for molecular confirmation by
amplification of 16S rRNA gene. Out of 18 sample confirmed by microscopy and biochemical testing 12 samples were
positive for Acinetobacter baumannii by PCR. Our studies conclude that Acinetobacter baumannii is prevalent in fish meat
available in different market of Lahore. These contaminated fishes are consumed by human and it is a great public health
concern. Our study also conclude that fishes should not only be examined for food-borne diseases but should also be
examined for Acinetobacter baumannii because it is a major public health concern
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INTRODUCTION
Acinetobactersppis a genus of gram-negative bacteria

isolated Acinetobacter sppthat arenon-Acinetobacter
baumannii. They isolated the non-Acinetobacter

belonging to a class of gammaproteobacteria. This
bacterium is obligate aerobe. They have non-pigmented,
pale yellowish or whitish to gray color colony (Doughari,et
al. 2011). Acinetobacter is associated with the habitat like
areas having vegetables, places that are dump and areas
having hydrocarbons (Berlau J, et al. 1999). Another study
finds their habitat in water, in soil, fishes of fresh water etc.
(Coz-Rakovac, et al. 2002). Another study showed that
Acinetobacter is associated with animals that produce
food (Wang Y, et al. 2012) while a study done by Doughari
et al shows their association with human (Doughari,et al.
2011). Acinetobacter spp have been isolated and
identified from different dairy products like cheese and
milk. It has also been isolated and identified from different
meat products like meat of fish, chicken, beef, mutton etc.
A previous study done in Lebanon by Rafei et al.2015

baumannii spp from different meat product, milk product,
cheese and vegetables. While in a current study they
isolate the Acinetobacter spp from the vegetables that
arecarbapenem resistant (Rafei R, 2015). Due to intake of
food contaminated with Acinetobacter spp, it causes many
health problems. The serious health issues associated
with the Acinetobacter spp are pulmonary diseases,
hospital acquired infections, lungs infection, inflammation
of meninges, gastro problems like diarrhea and
bacteremia is also caused by this pathogen. 20 to 60%
mortality is associated with the diseases caused by this
pathogen. This disease is transmitted by the contact of
one person to another person, contamination of food and
water and contaminated equipment’'s in hospitals
(Doughari et al. 2011). Meat is most essential source for
physical and mental health activities because meat is a
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rich source of minerals, micronutrients, macronutrients,
proteins, minerals and vitamins (Jalil H, et al. 2013). In the
whole world fish and chicken meat is stored in freeze
conditions between 0°C to 10°C. This storage condition
make it concerning because of contamination by
psychrophilic bacteria (Chouliara, 2008). Early studies
showed that chicken meat and fish meat is contaminated
by different genus of psychrophilic bacteria like
Acinetobacter, Lactobacillus, Moraxella, Pseudomonas etc
(Gill C, Newton. 1978). Currently the emerging pathogen
in the world that is most worrying for institutions of health
care is Acinetobacterbaumannii. It cause different
epidemics of hospital acquired infections. Certainly,
According to the American infectious disease society
Acinetobacterbaumannii is the part of the pathogenic
bacteria group named as ESKAPE. To the United States
health care this is instant dangers because these all
pathogens cause many hospital acquired infections and
these pathogens have the ability to escape the treatment
due to resistance developed to the current available
antibiotics  (Jacobs A. C., 2014).  Currently
Acinetobacterbaumannii have been reported to cause
infections in many animals like pigs, cattle, cats,
turkeys,dogs, birds,horses and many other animals
(Hamouda A, et al. 2011). In china many reports are
publish from 2001 to 2013. In these reports they showed
that Acinetobacterbaumannii cause infections in ducks,
fishes, pigs and cattle (Hamouda A, et al. 2011, Zhang
L.N. 2012, Zhong S et al. 2014). All these report shows
that Acinetobacterbaumannii is highly associated with the
infections of animals. In 1997 a study was in china on the
isolation of Acinetobacterbaumannii from the unhealthy
mandarin fishes. This isolated bacteria cause mice death
through virulence regression analysis (Xia L, et al. 2008).
In horses isolation of Seven Acinetobacterbaumannii spp
have been done from jugular catheter tips and they shows
that this pathogen was only associated with localized
infection (Zhong S et al. 2014). In a study done in
Switzerland, they found AcinetobacterBaumannii infection
in 17 dogs and 2 cats. Amongst these infection nine dogs
died in hospital intensive care unit. The symptoms of
these dogs were wounds in respiratory and urinary track
and blood infections (Francey T.,et al 2000). In Belgium a
study was done in Ghent University disease clinics, shows
the association of the antibiotic resistant strain of
Acinetobacter baumannii with the infections in horses.
Additionally, from horses and pets Acinetobacter
baumannii have been isolated having numerous
properties and the pattern of molecular drug resistance is
same as in human (Endimiani A, 2011). The infections
cause by Acinetobacter baumannii can only be prevented
by the use of antimicrobials agents in immuno
compromised patients. (Wisplinghoff H., Seifert H. , 2014)

Acinetobacter baumannii is major opportunistic
disease causing organism that spread mainly amongst
patients in hospitals and it is prevalent in the environment
of hospital (Bergogne-Berezin, E. and Towner, K. J.

1996).Amongst all the infection caused by gram negative
bacteria Acinetobacter baumannii constitute 2 to 10% of
all the infection and is a major pathogen for hospital
acquired infections (Richet, H. and Fournier, P. E. 2006).
Acinetobacter baumannii is important because of its ability
to grow on any surface and to get easily antibiotic
resistance (Fernandez-Cuenca, F, 2004). Many in vitro
studies shows that in immune compromised animals it
cause dangerous infections having death rate of 75 to
100% (Rodriguez-Hernandez, M. J,2000). Currently on
genomic basis there are 24 species of the genus
Acinetobacter. It is very difficult to identify some strains of
the genomic species phenotypically (Rodriguez-
Hernandez, M. J, 2006). In order to differentiate the
various strains of this bacteria in epidemiological studies,
typing methods are required because Acinetobacter spp is
spread widely in nature (Rodriguez-Hernandez, M. J,
2006). From other bacteria related to Acinetobacter genus
can be differentiated by many commercial available kits
and systems and traditional biochemical testing’s. While
genomic level identification is difficult because the
commercial available systems have no ability to
differentiate them into different genomic species
(Dijkshoorn, L. 2007). Currently identification of the
Acinetobacter spp by using molecular techniques based
on 16S rDNA methods is used widely due to availability of
the sequence databases for comparison (Misbah, S.et al.
2005).In our country there is limited work done on the
molecular level study of Acinetobacterbaumannii so we
proposed our study of isolation and molecular
identification of Acinetobacter baumannii from fishmeat
available in different markets of Lahore.

MATERIALS AND METHODS

Over all100 fish meat samples collection was done
randomly from different markets of Lahore city. Zip bag
that was irradiated was with UV was used for samples
collection. The collected samples were then transported in
aseptic condition in cold chain of 4°C to UDL, university of
veterinary and animal sciences Lahore where the samples
were processed.

In the biosafety cabinet all the collected samples were
cut and chopped into pieces by using sterile scalpel and
blades. Three times the samples were washed with sterile
distilled water and the samples were then washed with a
3% bleach for surface sterilization (Antwi-Agyei P,
Maalekuu B. 2014). First all the chopped samples were
enriched in a selective enrichment medium like baumannii
medium. After enrichment of 24hour all the samples were
cultured on Leeds Acinetobactermedium. This culturing
was done in aseptic condition under biosafety cabinet. All
the cultured plates were then incubated for 24hour at
37°C.Leeds Acinetobactermedium is differential that
mainly allow the growth of Acinetobacter species while
inhibiting the growth of others (Jawad A, et al 1994).This
medium contains antibiotics like cefsulodin and
cephradine that cause growth inhibition of Gram-negative
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bacteria and also contain vancomycin that inhibit the
growth of Gram-positive. Acinetobacter species cause no
fermentation of fructose and glucose in the Leeds
Acinetobactermedium and give pink color upon growth. To
obtain pure colonies sub culturing was done. To identify
the pathogen various standard  microbiological
identification tests mainly colony morphology and
traditional biochemical tests were performed. Samples
were assumed positive having colony color of violet pink.
Composition of the Leeds Acinetobactermedium is given
in table 1.

Table 1: Composition of Leeds Acinetobactermedium

Serial Ingredients Concentration
number
1 Agar 10 glliter
2 acid casein hydrolysate 15 glliter
3 neutralized soy peptone 5 glliter
4 sodium chloride 5 glliter
5 D-fructose 5 glliter
6 sucrose 5 glliter
7 D-mannitol 5 glliter
8 L-phenylalanine 1 glliter
9 ferric ammonium citrate 0.4 glliter
10 phenol red 0.02 glliter
11 vancomycin 10mg/liter
12 cefsulodin 15 mg/liter
13 cephradine 50 mg/liter

For morphological identification the colony were gram
stained and then observed under microscope. Pair
coccobacilli having red color were assumed as
Acinetobacter species. For biochemical identification of
Acinetobacter species various biochemical tests were
performed. These biochemical tests include oxidase,
catalase, TSI, Motility, indole, methyl red, vogues
prousker, citrate utilization test and urease. As a reference
manual for identification Bergey’'s Manual of Systemic
Bacteriology was used (Vos P wad A, et al. 2011). All the
positive assumed samples were confirmed by polymerase
chain reaction. GF-1lvivantis kit was used for the extraction
of the DNA. The sequence of the 16-S rRNA gene primer
is given in the table 2.

Table 2: Sequence of Primer used

Serial . ]
number primer Primer sequence
L F:rrivrgrd AGAGTTTGATCCTGGCTCAG
2. Rper\i’r?]resre TACCAGGGTATCTAATCCTGTT

The amplification mixture 25 pl composition is given in
table 3.The cycling program of PCR are given in table 4

Table 3: Composition of Master Mix

Serial Component of Concentration
number master mix
GoTag® Green
! master mix 2X 12,54l
Forward primer
2 AGAGTTTGATC 2.5 pl (10 pm)
CTGGCTCAG
Reverse primer
3 TACCAGGGTATC | 2.5 pl (10 pm)
TAATCCTGTT
4 DNA template 5ul
5 PCR grad water 25yl

To confirm the presence of amplified DNA by PCR,
amplified DNA was run on agarose gel electrophoresis
according to protocol used by Lee et al (28).The different
fragments of DNA were separated by gel electrophoresis
by operating it at 120V for 30minute. The band
visualization was done by usingby UV Trans illuminator.

Table 4: Cycling program of polymerase chain
reaction

Serial Cycling )

number condition Temperature Time
1 Initial 95°C 3minute

denaturation
2 Denaturation 95°C 1minute
3 Annealing 55°C 1minute
4 Extension 72°C Iminute
5 Final 72°C 5minute
extension
RESULTS

Our study was directed with the aim of isolation of
Acinetobacter baumannii from fishes available in different
markets of city area of Lahore, Pakistan. Many markets in
city area of Lahore were selected for fish samples
collection. Acinetobacter baumannii was identified by the
use of microscopy, traditional biochemical identification
and final verification was done by molecular techniques.
From February to June, 2018, total 100 fish meat was
taken from different markets in Lahore. Leeds
Acinetobacter Medium was used for the isolation of
Acinetobacter species from meat samples of fish. Pink
colonies on Leeds Acinetobacter Medium were assumed
to be Acinetobacter species. For morphological
identification the all the purified pink colony were gram
stained and then observed under microscope. Pair
coccobacilli having red color were observed under
microscope when gram staining was done. The result of
gram stain is given in figure 1. All the positive assumed
samples were confirmed by polymerase chain reaction.
Out of 100 fish meat samples collected from different
market in Lahore 18 samples (18%) were confirmed as
Acinetobacter baumannii by using microscopic and
traditional biochemical testing techniques while 82
samples (82%) were negative. (Table 6) The colonies of
the bacteria on Leeds Acinetobacter Medium is given in
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figure 2.These 18 samples were further processed for
molecular confirmation by amplification of 16S rRNA gene.
Out of 18 sample confirmed by microscopy and
biochemical testing 12 (12%) samples were positive for
Acinetobacter baumannii by PCR. (Table 6) The results of
the PCR bands are given in figure 3. The results of the
biochemical tests are given in the table 5.

The comparative result of the traditional biochemical
test and PCR is given in the figure 4.

Figure 1: Gram staining of the isolate

—

Figure 2: Eolonies of the isolate on the Leeds
Acinetobacter Medium
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Figure 3: Bands of
electrophoresis
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Figure 4: Comparative prevalence by PCR and

Traditional biochemical testing
Table 5: Results of biochemical tests

Serial Biochemical Test Result
Number
1. Oxidase, negative
2. Catalase positive
No H2S production,
3 TSI non-glucose
fermenter, fructose
fermenter
4. Motility negative
5. Indole negative
6. Methyl red, negative
7. Vogues Prousker, positive
8. Citrate utilization test positive
9. Urease. negative

Table 6: Prevalence of Acinetobacter baumannii in
fish meat by PCR and Traditional biochemical testing

No of No of
Positive Negative NO of NO of
Serial Total sam_p_le by sam_p_le by Positive negatives
No sample t_radmor!al tradltlonal samples amples
biochemical bioch by PCR by PCR
Tests emical (%) (%)
(%) tests (%)
1. 100 18 (18%) 82 (82%) 12(12%) 88(88%)
DISCUSSION

Acinetobacter spp is a genus of gram-negative
bacteria belonging to a class of gammaproteobacteria.
This bacteria is obligate aerobe. They have non-
pigmented, pale yellowish or whitish to gray color colony
(Doughari et al. 2011). Acinetobacter is associated with
the habitat like areas having vegetables, places that are
dump and areas having hydrocarbons (Berlau J, et al.
1999). Another study find their habitat in water, in sail,
fishes of fresh water etc. (Coz-Rakovac R, et al. 2002).
Another study showed that Acinetobacter is associated
with animals that produce food (Wang et al. 2012) while a
study done by Doughari et al shows their association with
human (Doughari ,et al. 2011). Acinetobacter spp have
been isolated and identified from different dairy products
like cheese and milk. It has also been isolated and
identified from different meat products like meat of fish,
chicken, beef, mutton etc. A previous study done in
Lebanon by Rafei et al isolated Acinetobacter spp that
arenon-Acinetobacter baumannii. They isolated the non-
Acinetobacter baumannii spp from different meat product,
milk product, cheese and vegetables. While in a current
study they isolate the Acinetobacter spp from the
vegetables that are carbapenem resistant (Rafei R, 2015).
Acinetobacter sppis a group of heterogeneous
microorganism in literature which is distributed mostly in
the environment and can easily be found. These have
been isolated from birds, animals and fishes in different
studies (Jung J, Park W (2015) , Very few researchers
have evaluated the infections caused by Acinetobacter
baumannii in animals. Amongst early research studies
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Acinetobacter baumannii have been isolated from ducks,
pigeons, chickens, donkeys, rabbits, pets, cattle, sheep,
goats etc (Endimiani et al. 2011, Al Atrouni et al. 2016)
Our study was directed with the aim of isolation of
Acinetobacter baumannii from fishes available in different
markets of city area of Lahore, Pakistan. Many markets in
city area of Lahore were selected for fish samples
collection. Acinetobacter baumannii was identified by the
use of microscopy, traditional biochemical identification
and final verification was done by molecular
techniques.From February to June, 2018, total 100 fish
meat were taken from different markets in Lahore. Out of
100 fish meat samples collected from different market in

Lahore 18 samples (18%) were confirmed as
Acinetobacter baumannii by using microscopic and
traditional biochemical testing techniques while 82

samples (82%) were negative. These 18 samples were
further processed for molecular confirmation by
amplification of 16S rRNA gene. Out of 18 sample
confirmed by microscopy and biochemical testing 12
(12%) samples were positive for Acinetobacter baumannii
by PCR.

It is very difficult to identify some strains of the
genomic species phenotypically (Towner, K. 2006). In
order to differentiate the various strains of this bacterium
in epidemiological studies, typing methods are required
because Acinetobacter spp is spread widely in nature
(Towner, K. 2006). Currently, more accurate identification
needsmethods that are DNA-based which are increasingly
used. However our study used both PCR and traditional
biochemical testing methods and PCR give 12 positive
bands in 18 samples confirmed by traditional biochemical
methods.Gu et al reported Acinetobacter spp forthe first
time from mandarin fish. During his study he identify the
bacteria by using biochemical testing (Gu, T.Z, 1997). Xia
et al. conducted a study in which they showed that
Acinetobacter baumannii cause infection inchannel
catfish. This bacteria was identified by using biochemical
and 16S rRNA gene sequence analysis (Xia, L.,et al.
2008)

CONCLUSION

Our study concludes that Acinetobacter baumannii is
prevalent in fish meat available in different market of
Lahore. These contaminated fishes are consumed by
human and it is a great public health concern. Our study
also concludes that fishes should not only be examined for
food-borne diseases but should also be examined for
Acinetobacter baumannii because it is a major public
health concern. Nonetheless, stringent sanitation and
HACCP must be applied alongside the complete
production chain of meat until it reach the retail setting for
selling, to find out the main point for identification of the
main source to stop the pathogen from contamination of
the product and then stop the spread to the consumer
level.
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