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Abstract

Bovine cysticercosis is an infection of cattle caused by the larval stage, Cysticercus bovis, of the human intestinal cestode, Taenia saginata. It is
an infection that has public health significances as a result of eating raw or undercooked beef meat results taeniasis in humans. A cross sectional
study was conducted during November 2016 up to April 2017 to estimate prevalence of bovine cystcercosis, assess of the associated risk factor
and public health importance of Taeniosis at the Nekemte Municipal abattoir, Nekemte Town. Routine meat inspection method and questionnaire
survey on conveniently selected respondents in the study areas were used. Out of 410 carcasses examined during the study period in Nekemte
municipality abattoirs 2.68 % (11/410) were infected with C. bovis.

The result revealed that, the prevalence of Cysticercus bovis in slaughtered cattle 2.68% and the affected organs were masseter, tongue,
triceps and tongue, masseter and triceps with an infection rate of 0.5%, 1.0%, 1.0% and 0.25% respectively. Cysts were found in triceps (36.4%),
tongue (36.4%) and masseter (18.2%) and tongue, masseter, triceps (9.1%). Out of the cysts 45.5 % (5/11) were viable, while 55.5% (6/11)
were non-viable. Even though there is no statistically Significant difference among different age’s groups, sex and breed animals, the prevalence
was roughly varied. The questionnaire survey revealed that T. saginata/taeniosis is a wide spread problem in these Nekemte towns. Out of 103
respondents 13.6% (14/103) had contracted T. saginata. Age, sex, religion, occupation, education level, raw meat consumption, knowledge about
the disease and presence or absence of the latrine was found as potential risk factors of taeniosis. In conclusion, C. bovis is prevalent and is one
of the major parasitic diseases that causes carcass condemnation of slaughtered animals and poses serious financial lose in the socio-economy
of the study area. Therefore, public health awareness should be created on improving personal and environmental hygiene for breaking the life
cycle of the disease.
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Abbrevations: C. bovis: Cystcercus Bovis; CSA: Central Statistical Agency; EURO: Ethiopian Agricultural Research Organization; OIE: Office of
International des Epizootes; p-value: Pearson’s Value; SPSS: Statistical Package for Social Science; T Saginata: Teania Saginata; WHO: World
Health Organization

Introduction

control policies [2]. Tapeworm infections have been recorded in
history from 1500 BC and have been recognized as one of the
earliest human parasites [3].

The metacestodes of Taenia species are the cause of
cysticercosis in various farmed and wild animals and in humans.
Bovine cysticercosis is a muscular infection of cattle and is

caused by larvae of the human intestinal cestode Taenia saginata. Taenia saginata of humans causes bovine cysticercosis,

Infection of human by Taenia saginata occurs through ingestion
of raw or undercooked meat containing cysticercus bovis. While,
infection of cattle with cysticercus bovis occurs through ingestion
of Taenia saginata eggs [1]. Its life cycle is entirely dependent
on the link between man and cattle so that any break in this
links can result in the total elimination of the parasite. The
transmission of parasite occurs most commonly in environments
characterized by poor sanitation, primitive livestock husbandry
practices and inadequate meat inspection, management and

which occurs virtually world-wide, but particularly in Africa,
Latin America, Caucasian and South/Central Asia and eastern
Mediterranean countries. The infection occurs in many countries
in Europe and sporadically in the United States of America
(USA), Canada, Australia and New Zealand [4]. Recently, the
World Health Organization (WHO) included cysticercosis as
part of the Neglected Zoonosis subgroup for its 2008-2015
strategic plans for the control of neglected tropical diseases [5].
This disease causes considerable livestock-associated financial
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losses and represents a significant food safety problem. The
epidemiology of bovine cystcercosis/human taeniasis varies
from one area to another, so control measures appropriate in
one area is not necessarily of value in another. Based on routine
carcass inspection, the infection rate of bovine cysticercosis is
often around 30-60% in developing countries although the real
prevalence could be considerably high [6].

In Ethiopia several authors have been reported the
prevalence of taeniasis and cysticercosis with in a wide range
of 2.5% to 89.41 % and 3.11 % to 27.6 %, respectively [7-9].
According to these reports, a prevalence of 2.0% in Gondar by
Ezeddin & Tewodros [10], 2.98% in Nekemte by Abbunna [11],
5.6% in Bishoftu by Emiru 7.23% in Mekelle by Getachew &
Ashwain [12], 19.5% in Bahir Dar by Mulugeta [13] and 3.2%
in different agro climatic zones was recorded by Tembo [6].
The cultural habit of eating raw meat in the form of “Kurt” meat
cubes and “Kitffo” minced meat in Ethiopia, has favored the
spread of this disease [14,15]. Live cattle having C. bovis show no
symptoms and the presence of the cysts in carcasses is observed
visually during the routine meat inspection by making different
incisions into muscles and organs; however, the adult tape worm
in man produced diarrhea, hunger pain, abdominal discomfort,
constipation and nausea [16].

Taenia has a debilitating effect on people who live on protein
deficient diets those suffering from iron deficiency infected by
hookworm, some patientslose theirappetite and thuslose weight.
Sometimes, the gravid proglottids migrate to different organs
such as the appendix, pancreatic duct, nasopharyngeal pathways
and bile ducts producing obstruction and inflammation of the
affected organs [17]. Economic loss is high due to condemnation
heavily infected meat, restriction of exports and treatment
costs in human for Taeniasis [18]. Taeniasis and Cysticercosis
causes significant economic impact in many parts of the world,
particularly in developing countries by hindering the export of
live animal and animal products. The nation’s domestic meat
consumption of about 45% comes from cattle, which generates
export income mainly from the sale of live animals [19].

On the other hand, the contributions of Cysticercus bovis to
organ condemnation in slaughtered cattle at different abattoir
have been reported [20,21]. It is a great problem in developing
country like Ethiopia due to the cultural habit of eating raw meat
in form of “Kurt” and “Kitffo” as routine dish and during holidays
has promoted the spread of human taeniasis in Ethiopia [22]. The
above-mentioned problems allow the parasite to continue its life
cycle till to date and in the coming future [23,24]. The estimation
of the cyst viability is important for decision making, planning of
development and implementation of control strategies. Despite
the presence of high prevalence of the disease in other areas only
a limited study has so far done in the current study area. Hence,
no adequate information is available regarding epidemiology
and public health significance of the diseases.

Therefore, the Objective of this study were:

a.  To estimate the prevalence of cysticercosis in Nekemte
Municipal Abattoirs,

b.  To assess the community perception about meat-borne
zoonosis using risk factors an indicator.

Materials and Methods
Study Area

The study was conducted in eastern Wollega zone, western
parts of Ethiopia at Nekemte municipal abattoir. Nekemte town
is in Oromiya regional state of Ethiopia, which about 331 km far
from Addis Ababa. It is located at altitudinal ranges from 2100
to 2250 meters above sea level and geographically it is located
09°04’957 N latitude and 36° 32’ 928 E longitude. It has different
agro-ecological areas namely sub moist, sub moist cool and sub
dega. The annual rain falls ranges from 1560 to 2200 mm and
the minimum and maximum temperature ranges from 14 to
26°C. Its maximum rainfall occurs from May up to September.
The livestock population of the area comprises of 74574 of
cattle; 11110 sheep; 1007 goats; 5074 equines and 36186 heads
of chickens. The abattoir an average of 30 cattle every day and
9,000 heads of cattle are slaughtered at the abattoir annually.

Study Population

Study population was cattle presented to Nekemte municipal
abattoir for slaughtering. The study population consists of 410
cattle at different ages, sex and breeds categories in the study
area. The sources of animals for the study were from districts
around the town (Bandira, Gute, Uke, Arjo, Arjo Guddatu, Diga,
Gaba Jimata, Sasiga, Wayu Tuka, Getema, and Nekemte). The
slaughtered animals in the abattoir were inclusive of the two
sexes (males and females).

Study Design

A cross sectional study was conducted from November
2016-April 2017 to determine the prevalence and public health
significance of cystcercosis in the study area.

Sample Size and Sampling Methods

Sampling was conducted using random sampling method.
The sample size was determined using a method recommended
by Thrusfield [25] with 95% confidence level, 5% desired
absolute precision and expected prevalence

_ 1.962*pexp(lfpexp)
d2

N

Where n=required sample size
Pexp= expected prevalence
d2 =desired absolute precision

Previous study made in Nekemte abattoir showed the
prevalence of C. bovis in cattle to be 2.98% (Abunna et al,
2011). Therefore, by using this 2.98% expected prevalence, at
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a confidence interval of 95% and required absolute precision
of 5%, accordingly, a total of 45 cattle was supposed to be
sampled. However, to raise the level of accuracy of prevalence
determination, the sample size was increased to 410 in the
current study.

Study Methodology

Active Abattoir Survey: A cross sectional study was
conducted during detail meat inspection on randomly selected
410 cattle slaughtered at Nekemte municipal abattoir. Before
slaughtering and inspecting the animals, ante mortem inspection
was carried out and the ID number of each animal was recorded.
Ante mortem examination on individual animals was done for
the records of age, sex, breed and their place of origin. During
post mortem inspection, visualization and palpation of the
organs followed by incision of organs was made to examine for
the presence of C. bovis, according to the guideline by Thrusfield
[25] for masseter muscle, deep linear incision were made parallel
to the mandible; the heart was incised from base to apex to open
the pericardium and incise also made in the cardiac muscle for
detail examination. Deep, adjacent and parallel incisions were
made above the point elbow in the shoulder muscle. Examination
of the kidney, liver, and the lung was also conducted accordingly.

Cystic Viability Test: All positive samples were transported
to the parasitology laboratory in Wollega University, School of
Veterinary Medicine for confirmation of cyst viability. The cysts
were incubated in ox bile at 37 °C for 1-2 hrs. using 40% ox bile
solution diluted in normal saline for 1-2hrs. After this, the scolex
was examined under microscope by pressing between two glass
slides. The cysts were regarded as viable if the scolex envaginates
during the incubation period at the same time the scolex was
checked whether it is Tsaginata metacestode or other based on
the size of cysticercus, absence of hook on the rostellum of the
envaginated cyst [26].

Questionnaire Surveys on Taeniasis: Identification of
respondents for questionnaire survey was based on random
selection of volunteers from Nekemte town. The selection was
based on different age, sex, and working conditions. Accordingly,
103 volunteer individuals were selected and
Questionnaire survey on the disease occurrence and risk factors
was administered on those 103 volunteer respondents from
whom pre-informed consents were obtained. The potential
risk factors of taeniasis such as habit of raw meat consumption,
age, sex, religion, occupation, educational levels, presence and
usage of sanitary facilities especially toilet and knowledge of T.
saginata were assessed. Specific questions regarding medical
history related to traditional and modern taeniacidal drugs
use, impacts of taeniasis and possible options were included in
the questionnaire to estimate the risk factors association with
taeniasis.

interviewed.

Data Management and Analysis

The data was checked, coded and entered in to Microsoft
excel work sheet and analyzed using SPSS software. Descriptive

statistics like percentage was used to express prevalence,
while chi-square (x?) test was used to compare the association
of cysticercosis with different risk factors. In all the cases,
95% confidence level and 0.05 absolute precision errors were
considered. A p-value < 0.05 was used to verify statistically
significance difference.

Result
Prevalence

During the period of this study, ante mortem and postmortem
examinations were performed on 410 cattle in Nekemte
Municipal abattoir. For the ante mortem examination, general
condition of the animal was observed by visual inspection and
age, breed as well as the origin of the animal were recorded. Out
of the total 410 cattle examined, 11 (2.68%) were found to be
positive for C. bovis.

Occurrence of C. bovis in different organs of cattle

Table 1: Prevalence of C. bovis in different organs.

Distribution of Cyst Per
Organ
Organs Inspected Numl_n.er of Prevalence

positive (%)
Tongue 4 1.0
Masseter 2 0.5
Triceps 4 1.0
Heart 0 0.0
Diaphragm 0 0.0
Tongue, Masseter and Triceps 1 0.25
Total 11 2.68

Table 2: Distribution of cysts in different organ of the affected animals.

Infected organ/muscle | No of infected cattle | Proportions (%)
Tongue 4 36.4
Masseter 2 18.2
Triceps 4 36.4
Heart 0 0
Diaphragm 0 0
Tongue + masseter + 1 91
triceps
Total 11 100

Shoulder muscle (triceps), tongue, masseter muscle, heart
and diaphragm were inspected. Among the eleven (11) cattle
that were confirmed positive, 4 (1.0 %) were from shoulder
muscle, 4(1.0%) from tongue and 2(0.5%) were from masseter
muscle and 1 (0.25%) from shoulder, tongue and masseter (Table
1). Both single and multiple infected organ were recorded. Out
of the total cattle 11 harboring of C. bovis 10 (91.0%) involved
single infected organ whereas the remaining 1(9.1%) infected
animals had multiple organ involvement (Table 2) Similarly, this
study significantly showed that from the observed Adult aged
cattle, the most affected organ was shoulder muscle and tongue,
followed by the masseter muscle.
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Questionnaire Surveys on Taeniasis

Out of the total 103 interviewed volunteer respondents
of Nekemte town who were participated on different working
environments, 13.5% (14/103) had contracted T saginata.
In the present study, of the 103 respondents, 85 individuals
disclosed the habit of raw and partial cooked meat consumption
and none of the females responded yes for Taeniasis. The chi-

Table 3: Distribution of cysts in different organ of the affected animals.

squared analysis of risk factors associated with the occurrence
of human taeniasis revealed a significant difference (p< 0.05)
for the age group, sex, occupation, level of education and raw
meat consumption habit of respondents. Regarding the age,
occupation, level of education and meat consumptions, higher
prevalence of infection was recorded in individuals who are
older age (above 30), Own jobs, elementary schools and raw and
partial cooked meat consumers respectively (Tables 3 & 4).

Variable Category Frequency Percentage (%)
Below 18 24 23.3
Age 18-30 34 33
Above 30 45 43.7
Male 88 85.4
Sex
Female 15 14.6
Christian 92 89.3
Religion
Muslim 11 10.7
Students 29 28.2
Farmers 9 8.7
Occupation
G/employment 24 23.3
Own jobs 41 39.8
[lliterate 7 6.8
Elementary school 30 29.1
Level of education
High school 41 39.8
Others 25 24.3
Raw meat 3 2.9
Raw and partial cooked 86 83.1
Meat consumption Only partial cooked 6 5.8
Only properly cooked 8 7.8
More than one 10 9.7

Table 4: Chi-square analysis of risk factors with the occurrence human Taeniasis.

Predictor Variables Category Taenia Infection X2 P-value
Not infected Infected
Sex Male 74(83.1%) 14(100%)
Female 15(16.9%) 0(0%) 2.762 0.097
Below 18 24(27%) 0(0%)
Age 18-30 30(33.7%) 4(28.6%) 6.726 0.035
Above 30 35(39.3%) 10(71.4%)
Christian 79(88.8%) 13(92.97%)
Religion
Muslim 10(11.2%) 1(7.1%) 0.212 0.645
Level of [lliterate 4(4.5%) 3(21.4%
Education Elementary school 23(5.8%) 7(50%)
High school 39(43.8%) 2(14.3%) 10.845 0.013
Others 23(25.8%) 2(14.3%)
Students 28(31.5%) 1(7.1%)
Occupation Farmers 6(6.7%) 3(21.4%)
G/employment 23(25.8%) 1(7.1%) 9.782 0.021
Own jobs 32(36.0%) 9(64.3%)
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Raw meat 1(1.1%) 2(14.3%)

Raw and partial cooked 69(77.5% 7(50.0%)

Meat consumption Only partial cooked 5(5.6%) 1(7.1%)
Only properly cooked 8(9.0%) 0(0.0%) 15.682 0.003

More than one 6(6.7%) 4(28.6%)

Discussion

Among the 410 carcasses of cattle inspected in Nekemte
municipal abattoir from November 2016 to April 2017, 11
carcasses were found to harbor cysts of C. bovis with an overall
prevalence of 2.68% in various organs. The results of the current
study agreed with the findings of 2.0% in Gondar by [10,27,28]
in Jimma municipal abattoir with prevalence of 2.93 % and
3.6%, respectively, of [6] 3.2%in central Ethiopia, [11] 2.98%
in Nekemte and [29] 3.6% in Addis Ababa abattoir. However, in
this study finding was lower than the prevalence reported by
previous authors in different parts of Ethiopia such as 18.49%
in north western Ethiopia by [30]; 7.5% in Addis Ababa Abattoir
by [31]; 43% in Hawassa by Abunna [9]; 19.5% in Bahir Dar by
Mulugeta [13] and 17.5%, in East Shoa.

This might be since the incidence of C. bovis varies from
country to country and reflects the expertise of meat inspectors.
Moreover, in the routine inspection of cattle carcasses, there
is practical limitation to the number and degree of incisions
permissible, for gross mutilation lowers the marketability of
the carcass, as a result many infestations remain undetected.
The flooding of pastures, use of sewage effluent for pasture
irrigation without adequate treatment, free access of cattle to
surface water, proximity of waste water effluent, keeping the
animals indoor, farm sanitation, farmer’s education about the
disease and also attributed to the change in culture of raw meat
consumption, awareness in using latrine and low contamination
from where animals were bought are the other factors that make
the difference in prevalence percent of bovine cysticercosis.

Taeniasis /Cysticercosis occur most commonly in the
environments characterized by poor sanitation, primitive
livestock husbandry practice and inadequate meat inspection
and control. Bovine cysticercosis usually does not cause much
morbidity or mortality among cattle, but it does cause serious
economicproblemsinthe endemicareas due to the condemnation
of meat or down grading of carcasses contributing to constraintin
food security and safety [32], It appears several risk factors, such
as activity of the muscles, age, breed and the geographical area
concerned and parasite strain determine largely the predilection
sites in cattle [18]. C. bovis was recorded at various sites on
the infected carcasses. They were present in tongues of 1.0%,
triceps muscles of 1.0%, masseter muscles of 0.5% and tongue,
masseter and triceps of 0.25% cattle. This finding agreed with
the report of in Eastern Shoa, in Hawassa by Abunna [33] and
in Hawassa by Mesfin and Nuradddis in konbolcha by Jemal &
Haileleul [34] who reported that the tongue and triceps was the
most frequently affected organ. Cysticercus bovis are commonly
found in muscles of mastication, particularly masseter muscles,

shoulder muscles, heart, tongue, diaphragm and occasionally in
fat, liver, lungs and lymph nodes and all the parts of carcasses
were equally important as predilection sites for cysticerci and
could be equally used during routine meat inspection at slaughter
houses except for rumen, fat layers, spleen and skin [32].

Of the total cystcercus collected and examined in different
organs 5 (45.5%) viable and the remaining 6 (55.0%) were
degenerated. The highest number of viable cysts (36.4%) was
found in Tongue and Triceps followed by Masseter (18.2%) and
three of them were (9.1%). The proportion of Triceps affected
with C. bovis was 36.6% which agrees with the reports of [8]
32%, [35,36] 46%. However, the present finding is greater
than the findings of 27% in Wolaita Soddo by Regassa [30] who
recoded shoulder cyst proportion. This variation might be due
to the ability of the meat inspector to identify the cases, sample
size, method of meat inspection and number of cuts.

Based on the questionnaire survey to the volunteer
respondents the prevalence of T saginata recorded in this
study was 13.5% illustrated the significance of taeniasis in the
population of Nekemte town and not agrees with the findings
of others, 64.2% Hawassa by Abunna [33], 51.1% Wolaita
by Regassa [30] 79.5% in Eastern Shoa by Hailu [8], 69.2% in
North Gondar by Dawit [7].This differences is due to the reason
behind of awareness of the people about the cause of taeniasis,
proper activity of meat inspector and decreasing culture of the
consumption of raw meat.

Conclusion and Recommendations

There are several factors associated with wide distribution of
C. bovis: raw and under cooked beef consumption, field defecation
and poor waste disposal and sewage treatment system, low level
of public awareness and presence of backyard slaughtering
practices. In present study, both abattoir and questionnaires
showed that T'saginata was an important parasitic cattle disease
and in terms of its public health implications in the study
area because Bovine cysticercosis has its own public health
significance. After ingestion of cyst by human beings develop
into adult parasite, T saginata, leading to anorexia, loss of
weight, abdominal pain, digestive disturbances and insomnia.
Sometimes the mobile gravid segments of adult parasite may
make their way to unusual sites such as the appendix, uterus or
biliary tract and may cause serious disorders.

Therefore, based on the above conclusions the following
recommendations are forwarded

a.  Awareness creation to the society as to reduce and
ultimately avoid consumption of raw meat.
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b.  Awareness creation to improving the general animal
health management system.

C. Awareness creation to meat inspection, appropriate
treatment of infected people and the use of latrine must be
encouraged to tackle and reduce the problem in the areas.

d.  Further well-organized public education in each sector
and designing community-based control strategies.

e.  Public health awareness should be created through
public media on improving personal and environmental hygiene
for breaking the life cycle of the disease.

f. In general, veterinarians and medical professionals
ought to work in collaboration for the control of this disease.
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