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Abstract
A previous study on the parasites of cockroach was conducted with one of the objectives being to know
if the cockroach serves as an intermediate host for the pentastomids (tongue worms) in Lagos, Nigeria.
One hundred cockroaches examined were negative. The present study was a further attempt to see if the
cockroach serves as intermediate host of the pentastomids. Another was to determine the species of
Acanthocephala infecting the cockroaches as a follow-up to the previous study. Two hundred (200)
cockroaches were collected from various locations in Lagos metropolis between May 1983 and April
1985. They were dissected, examined for parasites, and the parasites processed using standard methods.
Twelve (5.0%) of the cockroaches were infected with the larvae of Îò ¹»¸§®¿». This is a geographic
record and accomplished an objective which was not achieved in the previous study. Twenty-one (10.5%)
cockroaches were infected with cystacanths of Acanthocephala. Of 30 laboratory bred albino rats force-
fed with 10 to 20 cystacanths, one female force-fed 15 cystacanths harbored two male and two female
adult acanthocephalans and another female force-fed 10 cystacanths harbored one female adult all identified
as Ó±²·´·º±®³· ³±²·´·º±®³· recovered eight and five weeks respectively post-infection. Additionally,
the following parasites were recovered: Unidentified protozoans, (12.5%), Ò§½¬±¬¸»®« ±ª¿´·

(Plagiotomidae: Ciliophora), (1.0%), Ù®»¹¿®·²¿ ¾´¿¬¬¿®«³ (Eugregarinaria:Telosporea), (6.5%), the
nematodes Ô»·¼§²»³¿ ¿°°»²¼·½«´¿¬¿ (3.0%), Ø¿³³»®½¸³·¼¬·»´´¿ ¼·»·²¹· (17.5%), Ô»·¼§²»³¿ °ò

ø¬Ñ¨§«®·÷ (12.5%), and Ì¸»´¿¬±³¿ °. (2.5%) (Ì¸»´¿¬±³¿¬·¼¿»æ Ò»³¿¬±¼¿). It is now evident that
cockroaches serve as intermediate hosts of the pentastome Îò ¹»¸§®¿» in Lagos, Nigeria and that the
½§¬¿½¿²¬¸ recovered from the cockroaches in a previous study and the present one are those of Óò

³±²·´·º±®³·. It is recommended that more studies of this nature be conducted in other cities and/or states
of Nigeria to know the national prevalence and distribution or epidemiology of these cockroach parasites.
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1.0 Introduction

A literature search showed that very little significant
research has been done on the parasites of
cockroaches in Nigeria. Acholonu and Green
(2013), reported on the parasites of cockroaches
in Lagos, Nigeria. They included some historical and
ecological facts about the cockroach. They
mentioned three objectives for conducting the study.
They achieved two of the objectives, one of which
was to determine if Ðò ¿³»®·½¿²¿ in Lagos, Nigeria
serves as an intermediate host for the
acanthocephalans.  But they did not find it possible
to identify the specific species of the larval acantho-

cephalans (cystacanths) recovered. The first
objective, which was to find out if the cockroach
serves as an intermediate host for the pentastomids
(tongue worm) was negative as no pentastomes
were found. So the present study was conducted to
contribute to the meager studies conducted in Lagos,
Nigeria on the parasites of the cockroach. Another
was to try again to find out if the cockroaches in
Lagos harbor the pentastomes, Î¿·´´·»¬·»´´¿

¹»¸§®¿»ô as it was the case in Singapore (Lavoipierre
and Lavoipierre 1966) as well as look for other
parasites.

It was also strongly motivated by the fact that



Acholonu (1978) reported that 75% of 12 geckos
(Ø»³·¼¿½¬§´» ¾®±±µ··) from Yaba, Lagos were
found to harbor adult Îò ¹»¸§®¿» in their lungs. The
third objective was a follow-up study to determine
the species of Acanthocephala infecting the
cockroaches in Lagos, Nigeria.

2.0 Materials and Methods and Maintenance

2.1 Collection of Cockroaches
Two hundred (200) cockroaches (Ðò ¿³»®·½¿²¿)
were collected from houses in Victoria Island,
Akoka, and Surulere areas of Lagos Metropolis
between May 1983 and April 1985 (see Table 1).
They were kept in perforated jam jars under room
temperature until dissected. The procedure for
dissection of the cockroaches for parasitological
examination, the processing and the identification of
the various kinds of parasites were carried out
according to the methods of Acholonu and Green
(2013). The pentastome larvae (Îò ¹»¸§®¿»)
obtained were killed and fixed in 70% ethanol. Each
larva was mounted in Balsam and sealed with ringing
cement and identified with the use of taxonomic keys
(Yamaguti, 1963, Hyman, 1951, Dioni, 2005) and
the help of some experts in Parasitology (see
acknowledgements).

2.2 Feeding Experiments with Acantho-
cephalan Cystacanths.

In-bred albino rats of known sex weighing 100-300g
and aged 1-9 months were used between July, 1983
and April, 1985. Thirty experimental and 30 control
rats were used. A total of 317 cystacanths were fed
to 30 albino rats (13 males and 17 females). Each
rat was force-fed through the mouth with 15 - 20
cystacanths suspended in water. The experimental
and the control rats were maintained for 5 to 8 weeks
and their fecal materials were microscopically
examined for eggs containing acanthors. The rats
were sacrificed after 5 to 8 weeks and their intestines
examined for the presence of adult acantho-
cephalans. Adults recovered were observed in saline
and preserved in alcohol formol acetic acid mixture
(AFA) and subsequently stained as was done with
cystacanths (Acholonu and Green 2013) and
identified with the use of taxonomic keys and help
of experts in Parasitology. (loc.cit.)

ø¿÷ ventral view ø¾÷ dorsal view
Figure 1: Female, Ð»®·°´¿²»¬¿ ¿³»®·½¿²¿

(Ref: www.microscopy-uk.org.uk/mag/artjul05/
wdparasite2.html).

Figure 2: Map of Nigeria showing location of Lagos.

Table 1: The distribution of Îò ¹»¸§®¿» in cock-
roaches from different parts of Lagos Metropolis.

S ite  of Collec tio n in 
Lagos

Number of 
Coc kroac hes 
Infe cted

Num ber  of
C ockroaches Infe cted 
and Pe rc entages 
of Infe ction

Victor ia  I sland /
Lagos

185 10 (5.0% )

Ya ba/ A koka   10   1 (0.5% )
Surulere / Idi-Araba     5   1 (0.5% )
TOTAL 200 12 (6.0% )
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3.0 Results

Of 200 cockroaches examined, 144 (72%) were
infected with one parasite or another. Twelve (6.0%)
of the cockroaches were infected with the larva of
Îò ¹»¸§®¿». They were recovered from more male
(8 of 12) than female (4 of 12) cockroaches.
Twenty-one (10.5%) cockroaches were infected
with cystacanths of Acanthocephala. They were
recovered from more females (15 of 21) than males
(6 of 21). Of 30 laboratory bred albino rats force-
fed with 10 to 20 cystacanths each, one female force-
fed 15 cystacanths harbored 2 male and 2 female
adult acanthocephalans and another female force-
fed 10 cystacanths harbored 1 female adult, making
a total of 5 adult worms identified as Ó±²· ·́º±®³·

³±²·´·º±®³· and recovered 8 weeks and 5 weeks
respectively post infection. The following parasites
were also recovered: unidentified protozoans
(12.5%), Ò§½¬¸±¬»®« ±ª¿´· (Plagiotomidae:
Ciliophora) (1.0%), and Ù®»¹¿®·²¿ ¾´¿¬¬¿®«³

(Eugregarinaria:Telosporea), (6.5%). The nematodes
recovered were Ô»·¼§²»³¿ ¿°°»²¼·½«´¿¬¿ (3.0%),
Ø¿³³»®½¸³·¼¬·»´´¿ ¼·»·²¹· (17.5%),
Ô»·¼§²»³¿ °ò øÑ¨§«®· °ò÷(12.5%) and
Ì¸»´¿¬±³¿ sp. (2.5%) (Thelastomatidae:
Nematoda) (see Table 2 and Figure 3).

Type of Parasite Recovered Number  of Cockroaches 
Infected with each Parasite    

Percentage of 
Cockroaches 
Infected
with each 
Parasite

Male Female Total

Protozoa Unidentified, Non-ciliate 15 10 25 12.5%
Ò§½¬±¬¸»®« ±ª¿ ·́

(Plagiotomidae: ciliophora)
2 0 2 1.0%

Ù®»¹¿®·²¿ ¾´¿¬¬¿®«³

(eugregarinaria: Telosporea)
0 13 13 6.5%

Acanthocephala Ó±²·́ ·º±®³·ô 

³±²·´±º±®³· cystcanths
Moniliformidae: archiacanthocephala

6 15 21 10.5%

Ò»³¿¬±¼¿
Ô»·¼§²»³¿ sp. (Oxyuridae: Nematoda)

9 16 25 12.5%

Ô»·¼§²»³¿ ¿°°»²¼·½«´¿¬¿

(Thelastomatidae: Nematoda)
2 4 6 3.0%

Ì¸»´¿¬±³¿ sp.
(Thelastomatidae: Nematoda)

4 1 5 2.5%

Ø¿³³»®½¸³·¼¬·»´́ ¿ ¼·»·²¹·

(Thelastomatidae: Nematoda)
13 22 35 17.5%

Pentastomida
Î¿·́ ´·»¬·»´´¿ ¹»¸§®¿» larvae
(Raillietiellidae: Cephalobaenida)

8 4 12 6%

Total 59 85 144 72.0%

Table 2: The Species of Parasites Recovered From 200 Dissected Cockroaches

Figure 3: Parasites Recovered from 200 Dissected
Cockroaches (see Table 2).

4.0 Discussion

4.1 Pentastome
The fact that 6.0% of 200 cockroaches were infected
by Îò ¹»¸§®¿» larvae (Figure 4) places Lagos in the
list of locations in the world where this larva is
prevalent in cockroaches. About 1-4 larvae were
recovered from the hemocoel of each infected
cockroach. Male cockroaches (8 of 12) were more
infected than female cockroaches (4 of 12).
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Acholonu and Green (2013) found no pentastomes
after examining 100 cockroaches but recommended
that more work be done on the cockroaches in
Nigeria since the number examined was relatively
limited and since Îò ¹»¸®¿» had been reported in
geckoes in Lagos (Acholonu, 1978). This advice
has paid dividend since it gave the impetus to conduct
this present study which gave positive results.  This
is therefore a geographic record and accomplished
an objective which was not achieved in the previous
study of Acholonu and Green, 2013.

Pentastome larvae may cause human conjunctivitis
(Decoster and Rhodhain, 1951), creeping eruption
of skin (Canet, 1954), tissue reaction, peritonitis,
brain and lung infection (Fain, 1960). This has wider
epidemiological and sanitary implications for the living
standard of Nigerian people. There should be
increased efforts to control cockroaches in peoples’
homes.

Figure 4:  Îò ¹»¸§®¿» larvae (Pentastomida).

4.2 Acanthocephala
Twenty-one (10.5%) of 200 cockroaches sampled
were infected with cystacanths (Figures 5 and 6)
identified as Ó±²·´·º±®³· ³±²·´·º±®³·

(Moniliformidae: Acanthocephala). This infection rate
is less than the prevalence in Puerto Rico which is
13.2% (Acholonu and Finn, 1974) but quite close
to that reported by Acholonu and Green (2013),
11.0%.

About 1-102 cystacanths were recovered per
cockroach. Female cockroaches (15 of 21) were
more infected than male cockroaches (6 of 21) as
shown in Table 3. This agrees with the prevalence
of most of the other helminths with female
cockroaches as hosts. Lackie (1972) confirmed that
female cockroaches were more susceptible to a
higher level of infection than the male.

Achanthocephalan infection in unnatural hosts like
man may result in perforation on the intestinal wall
due to spiny proboscis and there may be diarrhea
(Chandler and Read, 1961). There are several
reported cases of human infection with M.
Moniliformis. Some examples are those of Bettiol
and Goldmid (2000) from Tasmania, Australia, and
Salehabadi »¬ ¿ ò́ (2008) from Iran. This emphasizes
the public health importance of cockroaches as
intermediate hosts of acanthocephalan parasites and
possible transmitters of parasitic infections to humans.

It is observed that 2 of 30 (7.0%) albino rats yielded
a total of 5 adult acanthocephalans while 30 control
rats did not harbor any adult acanthocephalans. It is
of interest to note that rats force-fed 20 cystacanths
harbored no adult worms while 2 females fed 15
and 10 respectively harbored 4 and 1 adult worms.
Nicholas (1973) in his study ascribed this kind of
low infectivity to “unknown factors”. Burlingame and
Chandler (1941) explained that “competitive
inhibition and elimination of adults” resulted in poor
yield of adult acanthocephalans. Other workers such
as Moore (1946) and Acholonu and Finn (1974)
reported low level infection from feeding experiments.
Infection and development apparently may depend
more on several factors like prevalence of
cystacanths, age of rat host, immune status and
duration of development.

4.3 Nematoda
This study yielded more species of pinworms (4)
than the previous one which yielded only
Ø¿³³»®½¸³·¼¬·»´´¿ ¼·»·²¹· (Acholonu and
Green, 2013).

4.3.1 Hammerschmidtiella diesingi
Øò ¼·»·²¹· with its characteristics esophageal
psuedobulb (Figure 7) was the most prevalent
species (17.5%) of the Oxyurid nematodes isolated
from the cockroaches. About 1-5 adults were
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Table 3:  Prevalence of Parasites by Sex of Cockroach

Table 3 (cont.)

Figure 5: Cystacanth of Óò ³±²·´±º±®³· with
inverted proboscis.

Figure 6: Cystacanth (or acanthella) of Óò

³±²¿´·º±®³· with everted proboscis showing
hooks.

Sex of 
cockroach

No. 
Examined 

No. 
Infected

No. and 
% Pos. 
for Îò 
¹»¸§®¿»

No. and % 
Pos. for Óò 

³±²·´·º±®³·

No. and 
% Pos. 
for Øò 
Ü·»·²¹·

No. and 
% Pos. 
for 
Ô»·¼§ó

²»³¿  
sp. larva

No. and % 
Pos. for 
Ì¸»´¿¬±³¿ 
p.

No. and % 
Pos. for  Ôò 

¿°°»²¼·½«´¿¬¿

Male 100 59
(59.0%)

8 (8.0%) 6 (6.0%) 13
(13.0%)

9 (9.0%) 4(4.0%) 2(2.0%)

Female 100 85 
(85.0%)

4 (4.0%) 15 (15.0%) 22
(22.0%)

16
(16.0%)

1 (1.0%) 4(4.0%)

Total 200 144 
(72.0%)

12
(6.0%)

21 (10.5%) 35
(17.5%)

25
(12.5%)

5 (2.5%) 6 (3.0%)

Sex of 
Cockroach

No . 
Examined

No. 
Infected 

No. and % Po s. for 
Protozoa (non ciliate)

N o. and % Pos. 
for Òò ±ª¿ ·́

No. and % Pos. for   
Ùò ¾´¿¬¬¿®«³

Male 100 59 (59.0%) 
Male

15 (15.0% ) 2 (1.0%) 0 (0.0%)

Female 100 85 (85.0%) 
Female

10 (10.0% ) 0 (0.0%) 13 (13.0%)

Total 200 144 (72.0%) 
Total

25 (12.5% ) 2 (1.0%) 13 (6.5%)

Figure 7: Øò ¼·»·²¹· (female showing esophagus
with pseudobulb).

obtained from each infected cockroach. Wharton
»¬ ¿´. (1965) explained that Øò ¼·»·²¹· competes
better if cellulose was the nutrient. Øò ¼·»·²¹·

infected more female cockroaches (22 of 35) than
the males (13 of 35). Bozeman (1942) and Gordon
(1970) showed that when the developing female
cockroach molts to the 9th instar, other helminth
species do not compete numerically with Øò

¼·»·²¹·.  Hormones and secretory ½»´´ô of the adult
female cockroach support Øò ¼·»·²¹· population
(Gordon, 1968, 1970). Hominick and Davey (1972)
showed that the special mouth parts of Øò ¼·»·²¹·

confer more advantages over other helminths when
there was limited food. Øò ¼·»·²¹· is one of the
major Thelastomid parasites infecting arthropods
(Hymen, 1951). It has not been proved pathogenic
to human hosts but may be of veterinary importance
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as model for studying pinworm infections.

4.3.2 Leidynema appendiculata (Female) –
Figures 8 (a & b)
Ô»·¼§²»³¿ ¿°°»²¼·½«´¿¬¿ lives together with Øò

¼·»·²¹· in the colon of the cockroach. This nematode
resembles Øò ¼·»·²¹· closely but for its smaller size
and structures. It has the characteristic gastric cecum
and intestinal loop or diverticulum in the female and
long tapering tail.

Infected cockroaches had at least one Ôò

¿°°»²¼·½«´¿¬¿ worm in the gut. Six (3%) of 200
cockroaches were infected by this nematode. Female
cockroaches (4 of 6) were more infected than male
cockroaches (2 of 6).

The low level of infection agrees with the report of
Hominick and Davey (1972). Willis »¬ ¿´ò (1958)
explained that many Ôò ¿°°»²¼·½«´¿¬¿ larva die
when the cockroach is molting to the 9th instar.
Inadequate nutrition may also cause low numbers
(Wharton »¬ ¿´ò, 1965). Absence of male larvae
infecting the cockroach may have helped to restrict
the number of female larvae isolated (Lee, 1960).

4.3.3 Thelastoma sp – Figures 9 (a & b)
Five (2.5%) of 200 cockroaches were infected by
adult Ì¸»´¿¬±³¿ nematodes. Hyman (1951)
highlighted the parasitic association between
Ì¸»´¿¬±³¿ and the cockroach. Ì¸»´¿¬±³¿

¿¬¬»²«¿¬«³ has been reported to be present in the
colon of the cockroach (Hominick and Davey,
1972).

About 1-2 adult Ì¸»´¿¬±³¿ ° with no psuedobulb
were recovered from each infected cockroach. In
Table 3, it is observed that male cockroaches (4 of
5) were more infected than female cockroaches (1of
5). This was contrary to the observation that most
of the other helminths infected female cockroaches
more than the male cockroaches. Sex and hormone
difference may have influenced host selection
(Hominick and Davey 1972, Gordon, 1966, 1970).

Ì¸»´¿¬±³¿ species cause minimal public health risk.
It is a natural parasite of cockroaches and
grasshoppers. Ìò °¬»®±¬±² and Ìò ·½»³· had been
recovered from cockroach gut (Hyman, 1951;
Smith, 1976).

intestinal diverticulum

Shows characteristic tapering tail.

Figure 8a:  Ôò ¿°°»²¼·½«´¿¬¿ (anterior end) showing
the intestinal diverticulum or caecum.

Figure 8b: Ôò ¿°°»²¼·½«´¿¬¿ (posterior end).

4.4 Protozoa
In Table 2 it is observed that 25 (12.5%) of 200
cockroaches were infected by unidentified protozoa.
Male cockroaches (15 of 25) were more infected
than the females (10 of 25). These protozoans were
motile, active and variable in size.

4.4.1 Nyctotherus ovalis
A ciliate protozoan Òò ±ª¿´· was found to infect 2
(1.0%) of 200 cockroaches. Surprisingly this is much
less recovered by Acholonu and Green (2013) (34%
of 100) even though the number examined was much
greater. The protozoan can infect any sex of the
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cockroach. The shape of the organism was pear-
like and there was regular beating of evenly spaced
cilia around the cytosome.  Òò ±ª¿´· infects
cockroaches (Noble and Noble 1973). It is not a
human pathogen and therefore has no public health
importance.

Figure 9a: Ì¸»´¿¬±³¿ °ò (anterior end).

Figure 9b: Ì¸»´¿¬±³¿ sp. (posterior end) showing
long tapering tail.

4.4.2 Gregarina blattarum – Figure 10.
Thirteen (6.5%) of 200 cockroaches were infected
by a sporozoan identified as Ù®»¹¿®·²¿ ¾´¿¬¬¿®«³.
Hyman (1951) stated that the parasite is normally

Esophagus without pseudobulb

Long tail,
thin and
pointed

found in cockroaches and Scarabeid beetles. Belding
(1965) reported infections of gregarines in
invertebrates-arthropods, worms and mollusks. The
infection range of this parasite in the infected
cockroaches was 1-96.

Ùò ¾´¿¬¬¿®«³ attaches to gut lining, cells and tissues
of cockroaches. It belongs to the Order-Cephalina
and Class Telosporea (Noble and Noble 1973). The
range of size was 0.7-0.9mm x 0.5-0.6mm. The
parasite has 2 unequal globular units joined by a
transverse septum. The interior unit is termed the
protomerite and the posterior unit is termed the
deutomerite.

Overall, the public health importance of this study
cannot be over-emphasized. Cockroaches are
common household pests all over Nigeria especially
in the homes of low income people and unkempt
stores and warehouses. Future investigators are
encouraged to continue this line of study and public
health workers should be aware of the health hazards
that may be caused by cockroaches in homes and
poorly maintained public places.

Figure 10: Ù®»¹¿®·²¿ ¾´¿¬¬¿®«³

The species of parasites and their locations in the
Cockroach as well as the prevalance of multiple
infections are shown in Tables 4 and 5.

Table 4:  Species of Parasites and Their Locations
in The Cockroach

Parasite Location No. of 
cockroaches
Infected

Protozoa (Non ciliate) Ileum and Colon 25
Ò§½¬±¬̧ »®« ±ª¿ ·́ Ileum and Colon 2
Ù®»¹¿®·²¿ ¾´¿¬¬¿®«³ Ileum 13
Ó±²· ·́º±³· ³±²·´·º±®³· (Cyctacanths) Haemocoel 21
Ø¿³³»®½¸³·¼¬·»´́ ¿ ¼·»·²¹· Ileum 35
Ô·»¼§²»³¿ ¿°°»²¼·½« ¿́¬¬¿ Ileum 6
Ì¸»́ ¿¬±³¿ sp. Colon 5
Ô»·¼§²»³¿  sp. Midgut and ileum 25
Î¿·́ ´»¬·»́ ´¿ ¹»¸§®¿» larvae Midgut and ileum 12

Total 144
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Multiple 
Infections

Combinations N umber  
Positive

2 Worm species Øò ¼·»·²¹· + Ì¸»´¿¬±³¿ sp. 2
Øò ¼·»·²¹· + Cysticanths of  Óò ³±²· ·́º±®³· sp. 4
Øò ¼·»·²¹· + larva of Î¿·´́ »¬·»´´¿ ¹»¸§®¿» 1
Øò ¼·»·²¹· + Ô»·¼§²»³¿ sp. larva 3
Ì¸»´¿¬±³¿ sp. + larva o f Îò ¹»¸§®¿»

Cystacanths + larva of Îò ¹»¸§®¿» 1
Cystacanths + Ô»·¼§²»³¿  °.  larva 2
Ô»·¼§²»³¿  °. larva  + larva of Îò ¹»¸§®¿» 1
Ô»·¼§²»³¿  °ò la rva + Ô . ¿°°»²·½«´¿¬¿ larva 1

3 worms species Øò ¼·»·²¹· + Cystacanths + Ô»·¼§²»³¿ °.  larva 6
Øò ¼·»·²¹· + Î ò ¹»¸§®¿» larva + Ô»·¼§²»³¿  °.  la rva 2
Ôò ¿° °»²¼·½«´¿¬¿ + Cystacanths + Ô»·¼§²»³¿  °. larva 1
Ôò ¿° °»²¼·½«´¿¬¿ + Øò ¼ ·»·²¹· + Ô»·¼§²»³¿   °.  la rva 1
Îò ¹»¸§®¿» larva+ Cystacanths + Ô»·¼§²»³¿   °.  la rva 1

4 worm species Øò ¼·»·²¹· + Cystacanths+ Ôò ¿°°»²¼·½«´¿¬¿+ Ô»·¼§²»³¿  ° la rva 1
All Grand Total 28

Table 5:  Prevalance of Multiple Infections
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