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ABSTRACT

Cockroaches are among the most notorious pests of premises, which not
only contaminate food by leaving droppings and bacteria that can cause
food poisoning but also they transmit bacteria, fungi and other pathogenic
microorganisms in infected areas. Cockroaches feed indiscriminately on
garbage and sewage and so have copious opportunity to disseminate hu-
man pathogens. Cockroacheswere collected from different sites of tertiary
care hospitals. In total 20 cockroaches were collected and processed on
Blood agar, Macconkey agar and Nutrient agar by using spread plate method.
Microorganismswereisolated and identification both internal and external
surface of cockroaches. The identification test was carried out by using
micro morphological and cultural characteristics. Antibiotic sensitivity test
was conducted on MHA plates. Four isolateswereidentified from external
surface such as Escherichia coli, Bacillus sps, Staphylococcus sps, and
Pseudomonas sps and three different isolates were identified in internal
surface such as Escherichia coli, Pseudomonas sps and Salmonella sps.
In the present study revealed that cockroaches carried 75% of Pseudomo-
nas sps, 25% of Salmonella sps. In the cockroaches carrying Pseudomo-
nas sps had a high infection rate when compared to others.
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INTRODUCTION

Cockroaches are the most predominant residen-
tid, commercia, Indtitutiona and Industrid pestsinthe
world today. Approximately 3500 speciesintheworld
havebecomeadapted toliving in human habitationsand
arethusreferred to asdomestic species?. Since Cock-
roaches spent alot of timeindoors they can remain
activethroughout the year. They adversely affect hu-
man hedlth by biting/gnawing thefingernailsof deeping

children, by contaminating food, importing an unpleas-
ant odour and taste, and transmitting disease organ-
ismsattached ontheir body parts®.

They are proven or suspected carriers of the or-
ganismscausing diarrhea, dysentery, cholera, plague,
typhoid fever and vira disease suchaspoliomyelitis. In
additionthey carry theeggsof parasiticwormsand may
causedlergicreactions, including dermatitis, itching,
swelling of the eyelidsand more serious respiratory
conditions. Itsnot only contaminate food by leaving
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droppings and bacteriathat can causefood poisoning
but & so they transmit bacteria, fungi and other patho-
gensiningested areas and pathogenic helminthesand
to carry helminthes eggs, viruses, protozoaand fungi
affecting man other vertebrateanimals.

The hospita environmentsprovidethem with suit-
abletemperature, humidity and ready source of food.
Thedrug resistance bacteriaare of great importancein
hospitals, which are potential carriersof microorgan-
isms, and their presence makesthe problem moresig-
nificant. The numerous pathogenic bacteriasuch as
Salmonella spp, Shigella spp, Campylobacter sp,
Pseudomonas aeruginosa and Klebsiella pneumo-
nial¥, Bacillus spp, Saphyl ococcus spp, Escherichia
coli, Enterobacter spp, Erwinia spp and Serratia spp.
Yeast like Pichia spp, Candida spp and Torulopsis
spp were associ ated with food spoilage’?. Moldsthat
known to produce Mycotxins such as Aspergillus
flavus, Aspergillus fumigatus and Aspergillus
parasiticus was isol ated*¥. Helminthes, some Para-
siteswere also found in external or internal parts of
Cockroached®®. And German Cockroaches are ca-
pableof transmitting some of Hepdtitisviruses. Among
themicrobia contaminantsthe salmonellaisstablein
cockroachesfor morethan 10 months and some para-
stesand fungd antigensplay animportant roleinAsthma
rel ated health problem'@.

In addition to the external and internal source of
disease causing pathogens, Cockroach’s excrement and
discarded skin containsmany alergenstowhich sensi-
tive peoplemay develop dlergies. Infact, exposureto
Cockroach dlergenearlyinlifemay actualy contribute
to thedevel opment of Asthmain susceptiblechildren®.
Inhogpital they may feed readily on avariety of human
foodstuffsand also on patient’s excreta, sputum, skin
scrapings, boiled surgical swabs and other patient’s
wastes. They areideally equipped to carry pathogenic
organismsfrom theinfected source of the hospital to
uncontaminated materid.

The activitiesand number of specific gut bacte-
riavaried significantly with theinsect’s diet and de-
velopmental stage. Acetate and Lactate were the
principleorganicacidspresent in thegut fluid of adult
Cockroaches. The acidswere greatest amount were
found in foregut and midgut regionsof Cockroaches
and it contains abundant populations of lactic acid
bacteria.

MATERIALSAND METHODS

Collection of samples

The Cockroacheswerecollected at random manu-
dly fromdifferent Stesof Tertiary Carehospitds, using
rubber gloves. The cockroacheswere collected twice
amonth and were brought to thelaboratory.

I solation of microorganisms from external sur-
faces

A total of 20 Cockroaches were collected from
different region of hospital area. Each Cockroachwas
collectedin asteriletest tube, transported to the labo-
ratory and 2ml of sterile normal saline (0.9%) was
added to thetest tube and the Cockroacheswerethor-
oughly shakenfor 2 minutes.

A fixed volume (0.1ml) of the washing was cul -
tured on Nutrient agar, Blood agar, MacConkey agar
and Cetrimide agar separately by using spread plate
method and incubated at 37°C for 24-48 hours and
the colonieswereidentified by itsculturd morphology,
Gram staining, Motility and Biochemical tests.

| solation of microor ganismsfrominternal surface

After external washings, Cockroacheswereplaced
inflasksrinsed with 70% a cohol for Sminutes (to de-
contaminate externa surfacesas 70% a cohol isbacte-
ricidal), transferred to the sterileflasksand alowed to
dry at room temperature at sterile condition.

Cockroacheswerethen washed with sterilefor 2-
3 minutes to remove traces of acohol. Only Cock-
roaches captured wholeand livewereutilized for this
study.

After thesalinetreatment the gut of the cockroach
wasdissected out and macerated asepticaly inasterile
pestle and mortar in 2ml of sterilenormal saline. The
resulting 0.1ml of maceratewascultured on MacConkey
agar, SSagar and Cetrimide agar, Nutrient agar plates
separately, incubated at 37°C for 24-48 hoursand the
colonieswereidentified by cultura morphology, Gram
gaining, Matility and Biochemica tests.

Mannitol motility agar test

The medium was prepared with thefollowing in-
gredients, (i.e.) Beef extract 1.0g, sodium chloride
75.0g, D- Mannitol 10.0g, phenol red 0.75g put into
the 1000ml of distilled water, the range of pH 7.2 +
7.4. the aboveingredientswere dissolved and steril-
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TABLE 1: Microorganismsfrom exter nal surface of cock-
roach

Positive samples

S Name of the organism (Mixed isolates) Percer;tage
No. N=17 100%
1 Escherichia coli and 11 550
Pseudomonas spp.
> Pseudomonas spp and 04 20%
Saphylococcus spp.
3 Bacillusand E.coli. 02 10%

TABLE 2: Microorganismsfrom internal surface of cock-
roach

S. Name of the Positive samples Per centage
No. organisms N=16 100%
Pseud_omonas 12 75%
aeruginosa
2 Salmonella spp 04 25%

TABLE 3: Morphological characteristics

S. Name of the
No. organisms

Gram’s staining Motility

Motile (peritrichous
flagella)

Motile (polar flagella)
Motile (peritrichous

1 Salmonella spp Gram negative rod

2 Pseudomonas spp Gram negative Bacilli

3 Bacillusspp Gram positive rod flagella)

4 Escherichia coli Gram negative rod Motile (peritrichous
flagella)

5 Saphylococcusspp ~ Gram positive cocci Non-motile

TABLE 4: Biochemical char acteristics

Nsé Name of theorganisms | MR VPCitrate TSI

1 Salmonella spp

CatalaseOxidaseUr east

-Vet+Ve-Ve +Ve Acid& Gas -Ve Ve -Ve
Acid, no
gas &H,S
+VetVe-ve +ve Acid&no
gas

Acid& gas -Ve Ve -Ve

2 Pseudomonas spp -Ve-Ve-Ve +Ve +Ve +Ve -Ve

3 Bacillus spp +Ve Ve -Ve

4 Escherichia coli +Ve+Ve-Ve -Ve

5 Staphylococcus aureus -Ve+VetVe +Ve Acid& gas +Ve Ve +Ve

ized by using autoclaveat 121°C for 15 minutes, then
poured in to sterile screw cap tubes and then inocu-
lated theisolates. Incubated at 37°C for 24 hours, after
theincubation theresultswerenoted.

Antibiotic sengitivity test

All theclinical isolateswere checked for the sus-
ceptibility pattern by “Disc Diffusion Technique” (Bauer
et al., 1986). Thesingle colony isolated from the SS
agar, MacConkey agar, Cetrimide agar and Nutrient
agar plateswereinoculated in to peptonewater. Then
the suspensionii uniformly spread into the solidified
Muedler HintonAgar (MHA) platesby using standard
sterile swabsand thefollowing antibioticssuch as (5-
30 meg/ml) Erythromycin, Gentamycin, Streptomycin,
Ampicillin, chloramphenicol and Vancomycin were
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carefully placed over the spreaded culture. All theplates
wereincubated at 37°C for 24-48 hours. After thein-
cubationthediameter of inhibited zonesweremeasured
and theresultswereinterpreted based on Nationd Com-
mittee for Clinical Laboratory Standards (NCCLYS)
guiddines

RESULT AND DISCUSSION

The experiment was conducted that the disease
awarenessin hospital roaming Cockroaches.

A tota number of threedifferent hospital Steswere
selected for sample collection such asMedical ward,
skinward and Canteen. A total number of threediffer-
ent hospital siteswere collection suchasMedical ward,
Skin ward and Canteen. A total of 20 Cockroaches
were collected from various sites of a Tertiary care
Hospitd from January to February 2009. All thesamples
were processed and incubated. After incubation num-
bers of colonieswere observed from which four iso-
lateswereidentified from external surfacesuch asEs-
cherichia coli, Bacillus, Saphylococcus spp and
Pseudomonas spp (TABLE 1) were asthreedifferent
isolateswereidentified ininternal surfacesuch asEs-
cherichia coli Pseudomonas aer uginosa and Salmo-
nella spp (TABLE 2). From the 20 Cockroaches 12
had singleisolate of Pseudomonasinther interna re-
gionsof gutsand mixed isolates of Pseudomonas spp,
Salmonella spp, Saphylococcus spp and Bacillusspp
inthe body surface (external region) of Cockroaches.
Totd of 4 had both Pseudomonas and Salmonellaon
their gutsfor aninfection rate of about 75% and 25%
of contamination in gutstogether with body surfaces.
Thisinfection ratewasunexpectedly high. Becausethe
Cockroachesweretrapped and held in one sterile con-
tainer, it ispossiblethat theinfection wastransmitted
between animasinthe container.

All isolated strainswereidentified by micro mor-
phologica and biochemical test resultswereshowedin
(TABLE3& 4).

Onefromtheisolates of Gut associate Pseudomo-
naswasres stant to Erythromycin, Gentamycin, Strep-
tomycin, Ampicillin, Chloramphinicol and Vancomycin.
The Salmonellawereres stant toAmpicillin, Chloram-
phenicol, Nitrofuration, Erythromycin and Gentamycin.

Thedrug resi stant Pseudomonaswas added to the
food of Cockroaches obtained from sterileculture. This
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contaminated food could contaminate sterile Cockroach
and drug resistant Pseudomonaswas stablefor more
than two monthsin Cockroacheswhereasin dry food
the bacteriadiein few days. The Pseudomonaswas
not stableindry food, however in moist food they were
gtableandincreased for morethentendays. Thesehabits
increasetheir potentia to contaminate household foods
by spreading bacterid™ to other membersof the popu-
lation.

CONCLUSION

Drug resistant Pseudomonas aer uginosain Cock-
roacheswasfound to be high among the hospita sand
itsmay transmit theinfectionsin hospita sto beinc uded
inthestudy.

Thedatafrom the study emphasistheimportance
of Cockroachesas potential vectorsof medicaly im-
portant microorganisms such as Pathogenic Drug Re-
sgtant bacteriain Hospita environments. So, weshould
take care of Cockroachesin hospitals.
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