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Abstract

The prevalence of gastrointestinal helminthes among free-range chicken (Gallus gallus
domesticus) in Ogba / Egbema / Ndoni Local Government Area, Rivers State Nigeria, was
studied. Twenty-eight birds selected from 4 communities (Erema, Akabta, Obuburu and
Akabuka) were euthanized for the study. The formol ether sedimentation and the Zinc sulphate
floatation methods were employed. Of the total birds examined, 25(89.3%) tested positive for
6 genera of gastrointestinal parasites (3 nematodes and 3 cestodes). Nematodes were Ascaridia
galli 7(28.00%), Heterakis gallinarum 6(24.00%) and Syngamus trachea 1(4.00%) while
Cestodes were Raillientina tetragona 4(16.00%), Raillientina cesticillus 2(8.00%) and
Choanotaenia infundibulum 2(8.00%). Mixed infection accounted for 3(12.00%). The infection
rates according to the sexes sampled were males 94.4% (17/18) while females had 80% (8/10)
indicating that the males were more parasitized than the females. Chi square statistics shows
that the relationship with respect to sex was statistically non-significant with p=0.236.
Parasites were seen in the following preferred sites: Large intestine — Ascaridia galli 6(40.0%),
Heterakis gallinarum 2 (13.33%), Syngamus trachea 1(6.67%), Raillientina tetragona
2(13.33%), Raillientina cesticillus 1(6.67%) and Choanotaenia infundibulum 1(6.67%). Small
intestine — Ascaridia galli 1(12.50%), Heterakis gallinarum 2(25.00%), Raillientina tetragona
2(25.00%), Raillientina cesticillus 1(12.50%) and Choanotaenia infundibulum 1(12.50%),
Caecum —Heterakis gallinarum 2 (100%). The site prevalent distribution was statistically non-
significant (p>0.05). Birds from the communities sampled showed the following prevalence
rates: Erema - 80% (8/10), Oboburu - 85.7% (6/7), Akabuka — 100% (7/7) and Akabta — 100%
(4/4). The community related prevalence is statistically non-significant (p=0.510). This study
has revealed the parasite infection status of free-range chicken (Gallus gallus domesticus) in
the study area.
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1.0 INTRODUCTION

Poultry is one of the most important sources of protein and farm manure, for man and is the
main stream income for many homes today (Frantovo, 2002). In the last few years, with
increase in poultry production, a lot of losses have been incurred due to disease causing agents
such as viruses, bacteria and parasites (Sayyed et al., 2000).

The term "Free range chicken" is used to describe chickens which are reared by allowing the
birds to roam around in search of food with little or no attention by the farmers. In this system,
low levels of management skills are employed and the birds roost in coops in low sanitary
conditions with little control measures against parasitic diseases (Onyirioha, 2011). Free-range
system is easy and less expensive method and it is also a good source of meat, eggs, income
and other importance as necessary to the farmers, and generally play a vital role in the national
economy as a revenue provider to developing countries and improves the nutritional status and
income (Onyirioha, 2011). The domestic chicken feed on a wide range of food substances
ranging from grains, fruits to insects which may harbor infective stages of parasites thereby
predisposing them to parasitic infection, particularly gastrointestinal parasites (Oniye et al.,
2000; Frantovo, 2002).

In aviculture, parasitic diseases such as Eimeria spp. (protozoa) and Ascaridia spp., Capillaria
spp. and Heterakis spp. (Helminths) are detrimental to the health of the birds especially the
free-range ones, resulting in poor yields both in eggs and meats. (Ensuncho et al., 2015; Afolabi
et al., 2016; Berhe et al., 2019)

Helminth parasites have more complex biological cycles including intermediate hosts such as
snails, earthworms and insects and this has a unique economic influence in free-range systems
(McDougald, 2008; Lozano et al., 2019).

20 MATERIALS AND METHOD

2.1  Sample Area

The study was carried out in selected communities in Ogba/Egbema/Ndoni Local Government
Area of Rivers State, Nigeria. The communities are; Erema (5.2220°N and 6.7070°E; Akabuka
(5.2100°N and 6.6398°E); Akabta (5.2388°N and 6.6982°E) and Oboburu (5.2266°N and
6.6025°E). The people are predominantly farmers and traders. The major sources of animal
proteins are free-range chicken, fishes and bush meat. The area is characterized with tropical
rainforest, high humidity and rainfall. Two rivers run through the area: - Orashi through the
Western end and Sombreiro through the Eastern end. The Local Government is host to major
oil companies such as Total E & P limited and Nigeria Agip Oil Company and several other
industries (Ellah, 1995).

ﬁ»
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Fig. 1: Map of Rivers State showing the study Local Government Area:
(Ogba/Egbema/Ndoni)

2.2 Sample Collection

A total of 28 free-range chickens (18 males and 10 females) were sourced from the
communities; 10 from Erema; 7 each from Oboburu and Akabuka while in Akabta 4 chicken
were bought. The birds were bought at varied prices from farmers in the communities at
giveaway prices ranging from one thousand and two hundred to one thousand and five hundred
naira only. The birds were transported alive to Research Laboratory, Ignatius Ajuru University
of Education, Rumuolumeni, Port Harcourt for parasitological assay.

2.3  Ethical consideration
Verbal consents were sought from poultry farmers in the respective communities in Egni,
Ogba/Egba/Ndoni Local Government Area, Rivers State, Nigeria.

2.4  Collection of Specimen

The study was conducted over a period of 8 weeks from October to December 2020. After
collecting each of the birds, they were examined for clinical signs of infection and labeled
properly, before proceeding to the laboratory for parasitological examination. Each of the birds
was euthanized through manual cervical dislocation and the gastrointestinal tract carefully
removed for onward examination. The gastrointestinal tracts were separated into different
regions: the gizzard, crop, small intestine, large intestine and caecum, each region was cut open
using dissecting sets and the contents examined according to standard parasitology methods,
after Cheesbrough (2005).

—»
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2.5 Parasitological Examination
The formol either concentration technique for sedimentation, and zinc sulphate floatation
technique for floatation, as described by Cheesbrough (2005) was employed for this study.

2.5.1 Sedimentation Method

For this method, the formal ether concentration technique, after Cheesbrough (2005) was used:
Using electrical weighing balance, a measured 2g of faecal sample was collected with a spatula
and introduced into an empty sample bottle, after thorough stirring of the faecal sample with
the use of a pipette, 10mls of normal saline was added into the sample bottle and stirred with a
glass rod to obtain a faecal suspension. The solution was filtered into a clean and empty sample
bottle with a sieve. Another 10ml of normal saline was added to the filtered sample and stirred
till a suspension was obtained. The suspension was filtered for the second time into an empty
test tube. 3ml of normal saline was added to the already filtered sample and allowed to stand
for about 15 seconds. 3ml of ether was added to the solution and mixed gently. The solution
was then centrifuged at 3000rpm for 5 minutes. At the end of the centrifugation, the following
layers were observed in the test tube: ether at the top (colourless clear liquid); a plug of debris
(dark coloured thick substance); formal solution (a colourless liquid with suspended debris)
and sediment (solid at the bottom of the tube). The supernatant (top layers of the centrifuged
specimen) was carefully decanted after stirring with a glass rod, and the sediment was left.
Another 3ml of normal saline only was added to the sediments, stirred with a glass rod,
centrifuged again for the second time at 2000rpm for 3 minutes. The supernatant was carefully
decanted again. 1ml of normal saline was added to the sample sediment and introduced into a
preservation bottle.

The final phase involved examination of the prepared specimen, with a pipette. The specimen
was collected and put on a microscope slide. A drop of Lugol’s iodine was added, covered with
a cover slip then viewed under the microscope using the 4x, 10x and 40x objective lenses.

2.5.2 Floatation Method

For this method, the zinc sulphate floatation technique, after Cheesbrough (2005) was also
used. Before the laboratory experiment commenced, the zinc sulphate solution was first
prepared thus: using the electric weighing scale, 165 grams of zinc sulphate salt was measured
after which 500ml of distilled water was added to the salt and mixed thoroughly until
homogeneity was achieved. The test tube was filled to one quarter with zinc sulphate solution.
2 grams of faecal specimen was introduced into the test tube using a spatula and emulsified
until a solution is obtained. The test tube was filled with the zinc sulphate solution and mixed
well. The faecal suspension was strained to remove large faecal particles. The suspension was
returned to the tube and kept in a completely vertical position in a rack. With the use of a pipette
more zinc sulphate solution was carefully added until the test tube was filled to the brim. A
clean (grease- free) cover slip was placed on top of the test tube and care was taken not to trap
air bubbles. The experiment was left to stand for between 30-35 minutes in order to give time
for the eggs and cysts to float. After the expected time, the cover slip was carefully lifted from
the test tube by a straight pull upwards, placed downward on a microscope slide and viewed
using the 4x, 10x and 40x, objectives lenses.

ﬁ»
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2.6 Data analysis

Data generated from the work were subjected to chi-square statistics. Values below probability
level of 0.05 were termed significant. Also, the raw data were transformed using simple
percentages.

3.0 RESULTS

3.1  Overall Prevalence

The results obtained from this parasitological investigation revealed that of the 28 birds
examined, 25(89.3%) were positive for various gastrointestinal parasites. The gastrointestinal
parasites isolated and identified include 3 genera each in nematodes and cestodes. The
Nematode prevalence were Ascaridia galli: 7 (28.0%), Heterakis gallinarum: 6 (24.0%),
Syngamus trachea has the least prevalence of 1 (4.0%) and cestodes were Railietina tetragona:
4(16.0%), Railietina cesticillus: 2 (8.0%) and Choanotenia infundibulum with an overall
prevalence of 2 (8.00%). Mixed infections were observed in three birds with prevalence of
12.0% (Fig. 1).

3.2  Sex Related Prevalence

Sex related prevalence revealed that of the 18 males and 10 female’s birds studied, - 17 males
tested positive for the various gastrointestinal parasites which represent 94.4% prevalence
while 8 females tested positive for various gastrointestinal parasites representing
80%prevalence. Data analysis showed that there was no difference in relation to sex at (p>0.05)
(Table 1).

3.3  Site specific prevalence

Among all the sites of the gastrointestinal tract investigated in this study, helminth parasites
were seen in only 3 sites as follows: Large intestine: Nematode - Ascaridia galli 6 (40.00%),
Heterakis gallinarum 2 (13.33%), and Syngamus trachea 1 (6.67%). Cestodes: - Raillientina
tetragona 2 (13.33%), Raillientina cesticillus 1(6.67%) and Choanotaenia infundibulum 1
(6.67%). Mixed infection occurred in 2 (13.33%). Small intestine: - Ascaridia galli 1 (12.50%),
Heterakis gallinarum 2 (25.00%), Syngamus trachea 0 (0%). Cestodes:- Raillientina tetragona
2 (25.00%), Raillientina cesticillus 1(12.50%) and Choanotaenia infundibulum 1 (12.50%).
Mixed infection occurred in 1 (12.50%). Caecum: - Only the nematode Heterakis gallinarum
2(100%) was seen. The distribution of gastrointestinal parasites in the preferred sites was
however statistically non-significant as (p>0.05) (Table 2.)

3.4  Station/Community Related Prevalence

In each of the 4 communities, gastrointestinal helminthes were found in the birds sampled as
follows: In Erema community, 10 free-range chickens were sampled out of which 8 were
positive for gastrointestinal helminthes, thereby giving us a percentage prevalence rate of 80%.
In Oboburu community, 7 free-range chickens were sampled out of which 6(85.7%) were
positive for gastrointestinal helminthes. In Akabuka community, 7 free-raange chikckens were
sampled out of which 7(100%) were positive for gastrointestinal helminthes. Finally, in Akabta
community, 4 free-range chickens were sampled out of which 4(1000 were positive for
gastrointestinal helminthes. Statistically, the distribution of gastrointestinal helminthes in
relation to station/community was non- significant (p=0.510) (Table 3.)

ﬁ»
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40 DISCUSSION

The findings from this study revealed an overall prevalence rate of 89.3% which represents
25/28 of the birds examined. This prevalence is significantly higher than that of Dawet et al.,
(2012); Luka and Ndams, (2007); Imam et al., (2017) & Asumang et al., (2019) who reported
37.9%, 62.0%, 72.0%; and 65.5% prevalence’s respectively except Idika et al., (2014); who
reported 96.8% and Mwale and Masika (2011) who recorded a prevalence rate of 99.0% in
their studies. This result is however in slight agreement with the result of Eshetu et al., (2001)
who reported a percentage prevalence of 91.0%, in their study of gastro-intestinal helminths of
scavenging chickens in four rural districts of Amhara region, Ethiopia; Matur et al., (2010)
who reported an overall percentage prevalence of 90.2%, in their study on gastrointestinal
helminth parasites of local and exotic chickens slaughtered in Gwagwalada, Abuja (FCT),
Nigeria; Eslami et al., (2009) who also reported an overall prevalence of 90.0%, in their study
of parasitic infections of free-range chickens from Golestan province, Iran, and Yoriyo et al.,
(2005; 2008a) who reported a prevalence of 87.0% & 87.8% respectively in Bauchi State,
Nigeria.

However this result is slightly higher than those of the following researchers; Ashenafi and
Eshetu (2004) who reported a prevalence of 86.3 and 75.8%, in their study on gastrointestinal
helminths of local chickens in Central Ethiopia; Yoriyo et al., (2008b) who reported a
prevalence of 77.0%, in their research on the prevalence of gastro-intestinal helminths in free-
ranging chickens and guinea fowls in Bauchi and its environs; Matur (2002) who recorded a
percentage prevalence of 71.0%, in FCT Abuja. This could be attributed to variations in sample
sizes and sanitary conditions of the stations and helminth extraction method.

The high incidence of gastro-intestinal parasites in the present study could be attributed to poor
sanitary condition of the area. The continuous exposure of chickens to the free-range conditions
which facilitate infections as local chickens satisfy their nutrient requirements by moving from
place to place, seeking their food in the superficial layers of the soil which is often
contaminated with living organisms of all kinds, including various insects or worms, human
and animal wastes which serve as intermediate hosts for parasites that infest poultry and other
animals (Gadzama, 2001). The difference in prevalence could also be due to the number of
birds sampled by the researchers, and the geographical location where these birds are found.

This study further reveals that higher infection rate was found among males which were more
in the number of birds examined. This result is in conformity with the report of Yoriyo et al.,
(2008b) who found higher infection among male chicken than females. The results also
correlate with that of Adang et al., (2014), who found helminths infection among male chicken
higher than that of the female chickens. This result is however contrary to the findings of Berhe
et al., (2019), who found higher prevalence rate of parasitic infection among female chickens
than male chickens. The lower prevalence rate of gastro-intestinal parasite in female chickens
may be attributed to the reduction of their feeding habits and feeding niche during breeding
season and incubation period. In addition to that, the chicken owners tend to give special
treatment to the females during such period which reduces their chance of picking infection.
But the male chickens increase their niche by moving freely in search of food and mate which
increases the chances of picking infection.

ﬁ»
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The following component parts of the gastrointestinal tracts studied harbored the following
helminthes as follows; Large intestine: Nematodes: - Ascaridia galli, Heterakis gallinarum,
and Syngamus trachea, Cestodes: - Raillientina tetragona and Railientina cesticillus. This
result agrees with Luka and Ndams, (2007), who reported the presence of three nematodes in
the large intestine and four cestodes in the large intestine, in their research carried out in
Samaru, Zaria, Nigeria. In the small intestine, the following gastrointestinal parasites were
seen: Nematodes: - Ascaridia galli, Heterakis gallinarum. Cestodes: - Railientina tetragona,
Railientina cesticillus, and Choanotaenia infundibulum. This is also in-line with the result of
Luka & Ndams, (2007), who reported 4 nematodes and 6 cestodes in the small intestine. In the
Caecum only the nematode H. gallinarum was seen. This result further agrees with Luka and
Ndams, (2007), who also found H. gallinarum in the caecum of the chicken sampled.

Community related prevalence showed that Erema, Oboburu, Akabuka and Akabta had
prevalences of 80%, 85.7%, 100% and 100% respectively. This showed that there was no
significant difference in infection at p < 0.05. This high level of prevalence’s could be
attributed to small size of sample. However, sample size could be increased to further evaluate
infection rate. Furthermore, the sanitary level of the communities also needs to be revisited.

The sedimentation method yielded more results, revealing more parasite eggs than the
floatation method. This may be because of the length of time it takes for the parasites to float
to the cover slip of the set up and also the overall time consumed in viewing one slide from the
floatation method, whereas several slides can be viewed from the sedimentation method once
the process has been completed.

50 CONCLUSION

From the results obtained in this study, it is concluded that; both nematodes and cestodes are
equally common helminths which affect chicken (Gallus gallus domesticus) in free-range
condition.

6.0 RECOMMENDATIONS

Farmers under the free-range and intensive systems of poultry keeping should be educated by
veterinary extension officers on the various kinds of gastrointestinal parasites in association
with chickens and poultry as a whole and the dangers they pose. The prevalence level shown
by the birds in the study area is a clue to the susceptibility of the domestic fowl to many
infectious diseases that may be detrimental to human consumption. It is therefore
recommended that handlers and managers of poultry farms should improve their management
skills and issues concerning hygiene.

Veterinary extension officers are also requested to pay particular attention to the managerial
practices of farmers in the area and provide the necessary assistance in protecting the health
and wellbeing of poultry as well as contributing to public health protection. It is also
recommended that further studies should be carried on the subject matter, covering different
methods and parameters to enhance better results (Asumang et al., 2019).
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Table 1: Sex related prevalence of the gastrointestinal helminths (n=28)

Sex Total No. Sampled No. Positive (%) No. Negative (%)
Males 18 17 (94.4) 1(5.6)

Females 10 8 (80) 2 (20)

Total 28 25 (89.3) 3(10.7)

Chi Square (X?) = 1.40, df = 1, p=0.236

Table 2: Distribution of type of parasites among the infected sites (n=28)

Site Parasite type seen Total
Nematodes Cestodes Mixed
A. galli H. S. R. R. C. infection
(%) gallinarum trachea tetragonal cesticillus  infundibulum (%)
(%) (%) (%) (%) (%)
Large 6(40.00)  2(13.33) 1(6.67)  2(13.33) 1(6.67) 1(6.67) 2(13.33) 15
intestine
Small 1(12.50)  2(25.00) 0 (0) 2(25.00) 1(12.50) 1(12.50) 1(12.50) 8
intestine
Caecum 0 (0) 2 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 2
7(28.00)  6(24.00) 1(4.00)  4(16.00) 2(8.00) 2(8.00) 3(12.00) 25

X% =10.1, df = 12, p=0.611

Table 3: Station/Community Related Prevalence (n=28)
Community  No. Sourced  No. Positive (%) prevalence No. Negative (%) Prevalence

Erema 10 8 (80) 2 (20)
Oboburu 7 6 (85.7) 1(14.3)
Akabuka 7 7 (100) 0 (0)
Akabta 4 4 (100) 0 (0)
Total 28 35 (89.3) 3(10.7)

Chi square (X?) = 2.31,d.f=3, p=0.510
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Fig. 1: Graphical representation of overall prevalence of gastrointestinal parasites
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