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Mechanical transmission of pathogenic organisms: the role of
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Background & objectives: Cockroaches (Diploptera punctata) are basically tropical insectsand will
do their best to find a home that is both warm and moist. Their involvement in the transmission of
tropical diseasesis poorly investigated in Africa.

Methods: A study on the bacterial, fungal and parasitic profile of cockroachestrapped in and around
houses in Ekpoma was carried out using standard microbiological techniques.

Results: Of atotal of 234 cockroaches trapped from different sites (toilets, parlours, kitchens and
bedrooms) in houses with pit latrines and water system, the bacterial, fungal and parasitic isolates
were identical irrespective of the site, these included: E. coli, Klebsiella pneumoniae, Proteus vul-
garis, Proteusmirabilis, Citrobacter freundii, Enterobacter cloacae, Salmonella sp, Pseudomonas
aeruginosa, Serretia marcescens, S. aureus, S. feacalis, S. epidermidis, Aeromonas sp, Candida sp,
Rhi zopus sp, Aspergillus sp, Mucor sp, cysts of E. hystolitica, oocysts of C. parvum, C. cayetenen-
sisand | sosporabelli, cystsof Balantidium coli, ovaof Ascarislumbricoides, Anchylostoma deodu-
nalae, Enterobius vermicularis, ova Trichuris trichura, larva of Strongyloides stercoralis. Cock-
roaches trapped in the toilets of houses with pit |atrines had a mean bacterial and parasites count of
12.3 x 10% org/ml and 98 parasites/ml respectively, while those trapped in the houses with water
system had a mean bacterial and parasitic count of 89.5 x 107 org/ml and 31 parasites/ml respectively.
A bacterial count of 78.9 x 107 org/ml was recorded from cockroaches trapped from the kitchens of
houses with pit latrines. On the other hand a mean bacterial and parasitic count of 23.7 x 106 org/ml
and 19 parasites/ml were recorded from kitchens of houses with water system.

Interpretation & conclusion: Cockroaches represent an important reservoir for infectious patho-
gens, therefore, control of cockroacheswill substantially minimisethe spread of infectiousdiseasesin
our environment.
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A great variety of insects are carrier of pathogensl2.  Cockroaches have survived on the earth for more
Cockroaches (Diploptera punctata) are known to  than 300 million years virtualy without change. They
cary a diverse pathogenic bacteria flora, different are survivors, and will likely be with us for afew more
protozoans, pathogenic worms, fungus and viruses34,  million years. Cockroaches are basicaly tropica in-
but their role in the direct transmission of infection has  sects and will do their best to find a home that is both
sdldom been established®. warm and moist. They are especidly attracted to wet
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areas and will be found in abundance near lesking fau-
cets or pipes, wet sponges, persistently damp corners,
areas Where there is frequently standing water, or areaes
where continud moigture is usudly available, such as
drains, kitchens, bathrooms and maintenance rooms
with snk traps. Water and steam pipes frequently serve
as migration routes from room-to- room®.

The filthy breeding habits, feeding mechanisms and in-
discriminatetravel between filth and food make some
groups of synanthropicinsects such as nonbiting flies
and cockroaches efficient vectors of human enteric
protozoan parasites. Twenty-one species of filth flies
have been listed by regulatory agencies concerned
with sanitation and public hedth as causative agents of
gastrointestingl diseases based on synanthropy, endo-
phily, communicative behaviour and strong attraction
to filth and human food. Outbresaks and cases of food-
borne diarrhoeal diseases in urban and rural areasare
closdly related to the seasona increase in abundance
of filth flies, and enforced fly control is closely related
to reductions in the occurrence of such diseasesS.

Material & Methods

Sudy area: This study was carried out in Ekpoma
between January and June 2005. Ekpoma is a rural
settlement hosting atertiary ingtitution growing to be a
semi-cosmopoalitan town. It is mostly populated by the
Esan people of Edo State and students from various
parts of Nigeria Sanitary conditionsin thisvillage are
amost underdeveloped. Faecal disposal and water
supply are very eementary, the mgjority of the popu-
letion relies on pit toilets for faecal disposa and hand-
dug wells for water storage. These facilities could
contribute immensaly to the proliferation of insects
such as mosquitoes, cockroaches, etc. which are re-
ported to be serious vectors of parasitic, bacterial, vi-
ral and funga diseases.

Sample collection/size: Two hundred and fifty-two
(252) adult cockroaches were trapped from different
parts of the houses in Ekpoma for both parasitologica
and bacteriological studies. The cockroaches des-
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tined for bacteria and fungal studies were collected
into sterile universal containers, while those for para
Stic studies were collected into universal containers
containing 5 ml of formol sdine. The insects were
trangported to the laboratory immediatdy for andyss.

Parasitological studies: Each universa containing a
cockroach in formol saline was shaken vigouroudy to
detach the parasites from the insect body. The fluid
was transferred to a conical test tube and spun at
3000 rpm for 5 min. The deposit was transferred onto
a clean glass dide, covered with a cover dip and
viewed with x 40 microscope objective lens. The par-
adteswere identified and counted.

Kinyoun stain: The deposits of the spun fluid were
stained usng modified Ziehl Nelseen stained as indi-
cated by Cheesbrough’ for characteristic features of
Cryptosporidium parvum and Cyclospora cayeten-
ensis.

Bacteriological and fungal studies: To each serile
universal container with a cockroach, 5 ml of gterile
normal saline was added and shaken vigouroudly, a
loopful of each suspension was cultured on Mac Con-
key agar, blood agar, deoxycholate citrate (DCA) and
Sabouraud dextrose agar plates. The plates were in-
cubated at 37°C for 24 h.

The organisms were identified using standard bacteri-
ological techniques as described by Mackie and Mc
Cartney®.

Total viable count: A ten-fold dilution was carried
out on each suspension to determine the total viable
count of each cockroach using the pour plate method;
counts were made on plates showing discrete and
evenly digtributed colonies.

Results

This study revealed that cockroaches trapped from
different sites (toilets, parlours, kitchens and bed-
rooms) in the houses with pit latrines and water sys-
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tem shared the same parasites. The parasites included:
cysts of Entomoeba hystolitica, oocysts of C. par-
vum, C. cayetenensis and Isospora belli, cysts of Bal-
antidium coli, ova of Ascaris lumbricoides, Anchy-
lostoma deodunale, Enterobius vermicularis, ovae
Trichuristrichura and larvae of Sirongyloides stercor -
alis(Table 1). Plate 1 showsthe pictorid representa
tions of some of the ovaand larva of paragitesidentified.

Bacteria isolates also remained unchanged from one
steto other, theseincluded E. coli, Klebsiella pneu-
moniae, Proteus vulgaris, Proteus mirabilis, Citro-
bacter freundii, Enterobacter cloacae, Salmonella
sp, Pseudomonas aeruginosa, Serretia marcescens,
S aureus, S feacalis, S. epidermidis, Aeromonas

Table 1. Distribution of medical important parasites by
sitesand toilet facilities

Source No. of cockroaches studied

Houses with pit toilets Houses with water system

Toilets 35 23
Kitchens 27 2
Parlours 17 1
Bedrooms 15 9

Parasitesidentified—Cysts of E. hystolitica, oocysts of C.
parvum, C. cayetenensis, |sospora belli, cysts of Balantidi-
um coli, ova of Ascarislumbricoides, Anchylostoma deodu-
nalae, Enterobius vermicularis, ova of Trichuris trichura
and larva of Strongyloides stercoralis
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sp, Candida sp, Rhizopus sp, Aspergillus sp and
Mucor sp (Table 2).

Cockroaches trapped in the toilets of houses with pit
latrines had a mean bacteria and parasites count of
12.3 x 1010 organisms/ml and 98 parasitesml respec-
tively, while those trapped in the houses with water
system had a mean bacteriad and parasitic count of
89.5 x107 org/ml and 31 parasitesml respectively. A
mean bacterial count of 78.9 x 107 org/ml was re-
corded from cockroaches trapped from the kitchens
of houses with pit latrines. On the other hand a mean
bacterial and parasitic count of 23.7 x 10° org/ml and
19 parasites/ml were recorded from kitchens of hous-
es with water system (Table 3).

Table 2. Digtribution of bacterial isolated by sitesand
toilet facilities

Source No. of cockroaches studied

Houseswith pit toilets  Houses with water system

Toilets 17 13
Kitchens 15 11
Parlours 1 9
Bedrooms 10 7

Bacteria isolated—E. coli, Klebsiella pneumoniae, Proteus
vulgaris, Proteus mirabilis, Citrobacter freundii, Enterobacter
cloacae, Salmonella sp, Pseudomonas aeruginosa, Serretia
marcescens, S. aureus, S. feacalis, S. epidermidis, Aeromonas

sp, Candida sp, Rhizopus sp, Aspergillus sp and Mucor sp

Table 3. Mean bacterial and parasitic count of cockroaches by sitesand toilet facilities

Source Houses with pit toilets Houses with water system

Mean bacterial count Mean parasitic count Mean bacterial count Mean parasitic count
Toilets 12.3 x 1010 org/ml 98 parasites/ml 895 x 107 org/ml 31 parasites/ml
Kitchens 78.9 X 107 org/ml 50 parasites/ml 23.7 X 106 org/ml 19 parasitesml
Parlours 45.8 x 107 org/ml 47 parasites/ml 8.9 X 10° org/ml 11 parasites/ml
Bedrooms  10.3 X 10° org/m 38 parasites/ml 5.9 X 10° org/ml 11 parasites/ml




132

Ova of Ascars limbricoldes

Larva of & sfercoralis

Cyst of E. hsiolitica

{
. ._ :

Ciocyst of O parvam

J VECT BORNE DIS 42, DECEMBER 2005

Dacy st of sospara Belli

Ohra of THelinrs frclinra

Plate 1. Pictorial representation of some of the ovaand larvae of parasitesidentified

Discussion

Persona hygiene has drastically reduced the preva-
lence of parasitic and bacterial infections in our com-
munities, but other factors that contribute immensdy to
transmission of such infections are neglected. Specula
tions have aways been made on the involvement of
cockroaches as possible vectors of transmission of in-
fectionsin our communities, but no documented stud-
iesare available in that regard.

This study revealed that cockroaches represent a store
of infectious pathogens, different organisms have been
identified or isolated from their body surfaces, as men-
tioned earlier. This finding correlates with that of
Hossein et al?, in their investigations on cockroaches
trapped in houses, poultry and in hospita environment
identified Smilar organisms. They also established that
those within the hospital premises carried multi-drug
resstant organisms such as Salmonella . Inasmilar
study carried out by Gliniewicz et al 10 the commonest
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bacterid isolates identified were identicd to those ob-
tained in this study; but the parasitic profile of the
cockroaches was not studied. The similarities in the
bacteria isolates, isolated from the above mentioned
studies could be due to the amilarity in the behavioura
pattern of cockroaches irrespective of their species
and location.

Based on the faeca disposa facilities, findings from
this study revedled that bacterial, fungd isolates and
parasitic bugs from cockroaches trapped from houses
with pit latrines and houses with water system were
identicd. This strongly suggests that cockroaches from
houses with water system still have access to faecd
disposa facilities such as conduct pipes and soak
ways. Even though there was smilarity in the microbia
profile of these cockroaches, the load varied. Cock-
roaches from different parts of houses with pit latrines
recorded a higher mean bacteria/parasitic count com-
pared to those trapped from houses with water sys-
tem. Cockroaches trapped in the toilets of houses with
pit latrines had a mean bacterid and parasites count of
12.3 x 1019 org/ml and 98 parasitessml respectively,
while those trapped in the houses with water system
had a mean bacterid and parasitic count of 89.5 x 107
org/ml and 31 parasitesml respectively. A mean bac-
terial count of 78.9 x 107 org/ml was recorded from
cockroaches trapped from the kitchens of houses with
pit latrines. On the other hand a mean bacterid and
parasitic count of 23.7 x 10° org/ml and 19 parasites/
ml were recorded from kitchens of houses with water
system (Table 3). This variation could be explained
from the fact that pit latrines are more accessible
to these insects; going by the behaviourd pattern
of cockroaches, pit latrines represent a favourable
hideout during the hours of the day, a the evening
time, they dl migrate into houses where they might de-
posit pathogens present on their body surface on
kitchen utensils or other house equipment they move
on.

The viability and infectivity of the ova and oocysts of
parasites identified are still questionable, one would
expect that high temperature in latrines and soak ways
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might denature these ova and oocysts of these para-
sites, but some of these are heat resistant, therefore,
ther viability and infectivity could have dill been main-
tained.

Cockroaches congtitute an important reservoir for in-
fectious pathogens, therefore, control of cockroaches
will substantialy minimise the soread of infectious dis-
€8s in our environment.
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