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Introduction: Gastrointestinal parasites are ubiquitous parasitic agents of cattle all over the world, and cause both clinical and
subclinical parasitism that results in significant financial losses. The purpose of the study was to evaluate the prevalence and the risk
variables related to gastrointestinal tract (GIT) parasites in cattle in Hossana town and the nearby area.

Methods: On a total of 400 faecal samples, a cross-sectional investigation with a random sampling technique was carried out utilizing
a coprologic parasitological examination.

Results: Two hundred and sixty-nine (67.2%) of the 400 faccal samples analyzed had one or more gastrointestinal parasites. Of this,
163 (40.75%) cattle had two or more parasites while a single infection was recorded in 106 (26.5%) cattle. Mixed infection of
Strongyle+Fasciola (14%) was found a higher prevalence followed by Strongyle+Paramphistomum (7.75%) as compared to other GIT
parasite combination. Major classes of parasites recorded include Trematodes, Nematodes, Cestodes, and Protozoa. The major
parasites observed were Strongyle type (18.25%), Paramphistomum (9.5%), Fasciola (8.25%), Toxocara (3.25%) and Eimeria
(2.75%). Strongyle type eggs were the most predominant type of eggs identified while Trichuris (2.25%) and Moniezia (1.5%) were
observed to have relatively lowprevalence. There was a high relationship between risk factors such as age, body condition, and
management system with the prevalence of GIT parasites.

Conclusion: The high frequency of GIT parasite infection in cattle in the research area necessitates the strategic deworming and
effective management practices necessary for gastrointestinal parasite eradication.
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Introduction

Ethiopia has a significant population of cattle, but the output is low because of poor diet, ineffective reproduction,
management problems, and livestock diseases.! One of the primary reasons for a decline in livestock productivity and
output is internal parasite infection in cattle.” Nematodes, cestodes, trematodes, and protozoa in domestic animals are the
culprits. Due to decreased food intake, reduced fertility, decreased capacity for work, decreased production of meat and
milk, and increased mortality rates during involuntary culling, parasitic illnesses typically result in decreased production
and productivity.**

The cattle’s digestive system (GIT) is home to a wide range of parasites that can induce both clinical and subclinical
effects.” GIT parasites are the most severe source of production losses in farm ruminants. Nematodes are unquestionably
the cause of major production losses to ruminants, as shown in various studies.* Even while nematode parasites are rather
common in ruminants all over the world, trematodes, cestodes, and coccidian parasites have also shown higher
prevalence rates in the most of those specific jurisdictions.®” The most important GIT parasites in cattle include
Strongyle, Toxocara, Trichuris, Fasciola, Paramphistomum, Monezia, and Eimeria.*® These parasites hurt an animal’s

health and result in significant financial losses for the cattle sector in sub-Saharan Africa, and indeed worldwide.*’ The
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consequences of gastrointestinal parasite infection vary depending on the type of parasite, the severity of the infestation,
and other risk factors like species, age, and season.”1°

The most frequent means of diagnosis is based on fecal investigations of internal parasites in addition to clinical
symptoms. Most frequently, fecal floatation, sedimentation, and fecal culture are used to diagnose the GIT parasites.'''

The occurrence of GIT parasites, which ranges from 27.57% to 61%, has been previously reported by®'*™"> from
different agroecologies in Ethiopia. However, there are few reports on the identification of gastrointestinal parasites from
Hossana and its surroundings. Internal parasites continue to be a serious issue that lowers the efficiency of cattle in
Hossana and the neighboring areas because of the large population of livestock. As a result, the current study sought to
identify the main parasite genera in Hosanna town and its surroundings as well as the overall epidemiology of GIT

parasites.

Materials and Methods
Study Area

The study was conducted in and around Hosanna town, which is located approximately 232 kilometers south of Addis
Ababa. Hosanna is the capital city of Hadiya zone, which is located at latitude of 7.58 (7° 34’ 60 N) and longitude of
37.88 (37° 52’ 60 E). The region lies at an altitude of between 1600 and 2240 masl and has a bimodal rainfall pattern
(long and short rainy seasons). The short rainy season runs from March to April, whereas the long rainy season lasts from
June to September. The average annual rainfall is between 950 and 1200 mm, and the highest and minimum temperatures
are 23°C and 13°C, respectively.'®

Study Population
The study included both male and female cattle of native and hybrid breeds. They were raised in intensive, semi-
intensive, and extensive production systems.

Study Design

From February 2020 to September 2020, a cross-sectional study was carried out to gather information on the gastro-
intestinal parasites that affect cattle. Frandson and Spurgeon'’ claim that in addition to the owners’ notes, the dental
patterns of cattle were used to estimate the age and they were divided into three age groups: <1 year, 1-3 years, and >3
years. Based on Nicholson and Butterworth,'® the body condition score was recorded as classified as poor, medium,
or fat.

Sample Size Determination
Study animals were chosen using a simple random sampling method. With a 50% expected prevalence, a 5% desired
absolute precision, and a 95% confidence range, the sample size was calculated using the formula provided by Thrusfield
et al."”

N = Z*xPexp (1 — Pexp)/d*

where N is the required sample size, d is the desired absolute precision = 0.05, Z? is the statistic for the level of
confidence = 1.96, and Pexp is the anticipated prevalence. Therefore, a total of 384 cattle were needed for this study.
However, 400 study animals were used to improve accuracy.

Sampling Collection and Examination

Plastic gloves and a sterile bottle were used to collect feces from rectum. Each fecal sample was put in a plastic jar with
lids and labeled with animal identification records, including age, sex, and body condition (thin, moderate, and good).
The specimen were then shipped to Wolaita Sodo Regional Veterinary Parasitology Laboratory utilizing an ice box for
further analysis. The parasitological examination was conducted in accordance with recognized standards using direct

smear, sedimentation, and flotation procedures.*”
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Data Management and Analysis

Each animal’s raw data was coded, entered, and filtered into a Microsoft Office Excel spreadsheet before being analyzed
with SPSS version 20 software. The proportion of animals with a particular parasite that was investigated at the time was
divided by the total number of animalsfor determining the prevalence of each parasite infection.'” The variables (sex,
age, breed, body condition, and management) were examined for their relationships with the occurrence of GIT parasite
using Chi-square statistics (¥2). At a 95% confidence level, the p-value was regarded as statistically significant if it was
less than 0.05 and statistically not significant if it was more than 0.05.

Result

Overall Prevalence and Associated Risk Factors of GIT Parasites in Cattle

Out of 400 cattle examined, 269 (67.2%) were found to be infected with one or more gastrointestinal parasites. Out of the
269 cattle (67.2%) identified as positive, 163 (40.75%) cattle had two or more parasites while a single infection was
recorded in 106 (26.5%) cattle. Anorexia, diarrhea, emaciation, and anemia were among the typical clinical symptoms of
gastrointestinal parasite infection in the current investigation. Age groups, body condition scores, and management
approaches showed a statistically significant variation (p < 0.05) in terms of the prevalence of gastrointestinal parasites.
However, no statistically significant variation (p > 0.05) was seen with the prevalence of GIT parasites between sex and
breed (Table 1).

Among mixed parasites of cattle, mixed infection of Strongyle + Fasciola (14%) was high followed by Strongyle +
Paramphistomum (7.75%), Fasciola + Paramphistomum (6.25%), Strongyle+FasciolatParamphistomum (4.25%), and
Strongyle+Toxocara (4%). However, mixed infection of Strongyle + Trichuris (3%) and Strongyle + Monezia (1.5%)
revealed the least prevalence as compared to other mixed GIT parasites (Figure 1).

Major classes of parasites recorded include Nematodes (23.8%), Trematodes (17.7%), Cestodes (1.5%), and Protozoa
(2.8%) as indicated in Table 2. The major parasites observed were Strongyle type (18.25%), Paramphistomum (9.5%),

Table | Prevalence and Variation of Gastrointestinal Parasites Among the Categories of the Considered
Risk Factors

Risk factor Number Sampled Number Positive Prevalence X2 P-value
Age group

<I year 106 59 55.6 20.14 0.001
1-3 year 118 73 61.8

>3 year 176 137 77.8

Sex

Male 137 93 67.9 0.709 0.235
Female 263 176 64.5

Breed

Cross 223 129 57.8 1.246 0.356
Local 177 140 79

Body condition

Poor 140 19 85 30.34 0.001
Medium 207 132 63.7
Fat 53 18 33.9
Management
Intensive 104 36 34.6 324 0.001
Semi-intensive 176 121 68.76
Extensive 120 112 933
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Figure | The prevalence of mixed parasite infection of cattle.
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Fasciola (8.25%), Toxocara (3.25%) and Eimeria (2.75%). Strongyle type eggs were the most predominant type of eggs
identified while Trichuris (2.25%) and Moniezia (1.5%) were observed to have relatively low prevalence (Figure 2).

Unlike other parasites, the prevalence of Toxocara was higher in young animals and its prevalence decreased as the
age of the animals increased. All parasites are more prevalent in local zebu cattle compared to the cross breeds, and
animals with poor body conditions were highly affected by all parasite types compared to those with medium and fat
body conditions. Similarly, animals managed in an extensive management harbored a high number of all parasite eggs
compared to the intensive and semi-intensive management systems (Table 2).

Discussion
One of the biggest challenges to the global production of cattle is parasitic diseases.”>> The highest prevalence of
parasitic infections has been reported in tropical and subtropical regions, especially in Africa, Asia, Australia, Eastern
Europe, and Russia,24 particularly those related to climate, nutrition, and poor sanitation.”> Nematodes, Trematodes,
Cestodes, and Protozoa are some of the parasitic worms that cause major economic loss due to, anemia, diarrhea, poor
growth, low weight gain, decreased reproductive effectiveness, condemnation of affected organs, and mortality of
infected animals.’>?’ They are parasites that dwell inside their hosts’ bodies, including the blood, liver, lungs,
gallbladder, and intestinal tissues or cells. Most of the time, the infectious eggs or oocyst are conveyed along with the
feces when an animal defecates; succeeding animals would become infected if they grazed in the contaminated habitats;
and humans might become infected through ingestion of contaminated food and water, close contact with the diseased
animals, or other means.”

In the current study, cattle that was infected with gastrointestinal parasites were manifested by different clinical signs
including anorexia, diarrhea, emaciation, and anaemia. This results in line with previous reports.*®?° The overall
19:3031 that reported

a prevalence of 61%, 59.5%, and 69.6% in East Showa Zone, Oromia Regional State, and around Bahir Dar. However, it

frequency of 67.2% of GIT parasite infection explored in this study was in line with previous studies

was lower than the prevalences reported in previous studies®®'**?2* that reported a prevalence of 50.08%, 41.5%,
95.5%, 77.6%, and 82.8% in Tulu district of west Harergae Zone, Diredawa, Southern Ghana, Jimma, and Holleta,
respectively. The differences in the prevalence of GIT parasites that were observed in the current study could be due to
poor management systems so that most of the cattle were infected while ingesting contaminated pasture as they graze on
rangelands.

This study showed a high overall prevalence of Nematodes infection (23.8%) than Trematodes (17.7%), Cestodes
(1.5%) and Protozoa (2.8%). This result corroborates with that of Tulu et al and Cheru et al®'> but differed to Etsehiwot
and Derb®** who reported that trematodes were the most prevalent parasite than other parasites including nematodes,

4 https: Veterinary Medicine: Research and Reports 2023:14

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Tiele et al

Table 2 The Prevalence of Different Gastrointestinal Parasite Categories Among Age Groups, Sex, Management Conditions, and
Breeds of Cattle, N = 400

Category N Nematodes Trematodes Cestodes | Protozoa | Mixed
Infection
(%)

Strongyle | Toxocara | Trichuris | Paramphistomum | Fasciola | Moniezia | Eimeria
(%) (%) (%) (%) (%) (%) (%)

Age group

< | year 106 13 (12.3) 10 (9.4) 2 (1.8) 7 (6.6) 3(2.8) 2 (1.8) 6 (5.6) 16 (15)

1-3 year 118 20 (16.9) 2 (1.6) 2 (1.6) 11 (9.3) 8 (6.7) 3 (2.5 3 (2.5) 24 (20.3)

> 3 year 176 40 (22.7) 1 (0.5) 5(28) 20 (11.3) 22 (12.5) | 1 (0.5) 2(1.1) 46 (26.1)

Sex

Male 137 23 (16.7) 4 (2.9) 3(2.0) 13 (94) 10 (7.2) 4 (2.9) 4 (2.9) 32 (23.3)

Female 263 49 (18.6) Il (4.1) 5(1.9) 24 (9.1) 20 (7.6) 3 (1.1 7 (2.6) 57 (21.6)

Breed

Cross 223 36 (l6.1) 6 (2.6) 3(1.3) 19 (8.5) 14 (6.2) 3(1.3) 6 (2.6) 42 (18.8)

Local 177 37 (20.9) 9 (5.1 5(28) 18 (10.1) 17 (9.6) 4 (2.2) 6 (3.3) 43 (24.2)

Body condition

Poor 140 34 (24.2) 6 (42) 4 (2.8) 15 (10.7) 13 (9.2) 3(2.10) 6 (4.2) 38 (27.1)

Medium 207 31 (14.9) 9 (43) 5(24) 23 (11.1) 17 (8.2) 3(1.4) 524 39 (18.8)

Fat 53 4 (7.5) 1 (1.8) 1 (1.8) 2 (3.7) 2 (3.7) 1 (1.8) I (1.8) 6 (11.3)

Management

Intensive 104 5 (4.8) 4 (3.8) 2 (1.9) 7 (6.7) 4 (3.8) 1 (0.9) 2 (1.9) Il (10.5)

Semi-intensive | 176 33 (18.7) 7 (3.9) 4 (2.2) 19 (10.7) 12 (6.8) 2 (1.1) 4 (2.2) 40 (22.7)

Extensive 120 32 (26.6) 4 (3.3) 4 (33) 12 (10) 14 (11.6) | 3 (2.5) 6 (5) 37 (30.8)

Over prevalence 23.8% 17.7% 1.5% 2.8%

cestodes and protozoa. The fact that worms do not require intermediate hosts and that the parasite is contagious in both
its larval and adult phases may account for the great incidence of nematodes.

Strongyles (18.3%) were the predominant Nematodes followed by Toxocara (3.25%) and Trichuris sp. (2.3%). This
was in agreement with the previous findings of.*> This may be attributed to the temperature and climatic condition of the
area, which favor the growth of these parasites.

Toxocara is the common nematode of canine and feline hosts that was recovered in this study from cattle.
Similarly,®>° have been previously reported a high prevalence of Toxocara. The existence of such parasite in the
current study might be the consequence of their close association with dogs, and probable dog-faecal contamination to
the cattle food.

Trichuris has been observed less frequently in cattle of the current study as compared with many previous studies who
reported a high occurrence of the parasite worldwide.>> The high prevalence may be due to feeding of grasses directly
from the ground. It is possible that the high incidence such parasite might be due to ingesting of grasses directly from the
ground.

Infections with Fasciola and Paramphistomum in cattle farming upshot in severe liver and rumen flukes, which can
lead to emaciation, decreased milk output, reduced reproductive rates, and sometimes even fatality. Evidently, many
scholars have discovered that the abundance of flukes rely on the population of intermediate snail hosts mainly of Bulinus
and Planorbis.”’ The spread of snail-borne Trematode infections depends heavily on these intermediate snail hosts.
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Figure 2 The major gastrointestinal parasites of cattle identified and their prevalence.

Additionally, the grazing system, nutritional status, and environment all influences incidence of fluke.*® Trematodes were
present in this study with an overall prevalence of 17.7% (9.5% for Paramphistomum and 8.25% for Fasciola). A low
occurrence of Fasciola that has been observed in the current study was not in agreement with the findings of Dorny
et al.*” In this investigation, the occurrence of Paramphistomum was much lower than the reports of Ayalew et al, Haridy
et al and Manaye.***? This heterogeneity in the incidence of trematodes in cattle could be brought on by agro-ecological
circumstances, animal husbandry techniques, breeds, and the predominance of intermediate snail hosts.

Moniezia was the only Cestodes that was observed in the current study with an overall prevalence of 1.5%. This
prevalence was lower than the reports of.®> The presence of this parasite in the current investigation was linked to the
intake of oribatid mites carrying Moniezia cysts.*

According to Das et al,** Eimeria is the most serious intestinal diseases of domestic animals that causes high
morbidity. Across the world, cattle and other ruminants are infected by this protozoan. Anemia, electrolyte deficits, and
diarrhea can result from it via invading the small and large intestine of the host.*> A prevalence of 2.8% was discovered

253546749 that also stated an overall

in the cattle of Hosanna, and that was lower than all previous findings including
prevalence of 3-94.7%. The significant occurrence of Eimeria in the current study may be caused by unsanitary yards
and the dung of sick cattle contaminating feed and drinking water. Protozoa have a lengthy lifespan inside oocysts and
may adapt to a variety of settings and climatic situations. Finally, adult protozoans formed in cattle can be contaminated
by oocysts, which can also infect pastures and water where protozoa will grow to sporulate.’® Overcrowding, adult and
calf cohabitation, poor farm management, lack of sanitation, and untreated cattle are all contributing factors to the high
prevalence of protozoa.

In addition, the existence of mixed infection such as Strongyle+Fasciola, Strongyle+Paramphistomum, Fasciola
+Paramphistomum, Strongyle+Fasciola+Paramphistomum, Strongyle+Toxocara, Strongyle+Trichuris and Strongyle
+Moniezia was inline with the earlier reports.”'>>' The presence of two or more GIT parasites indicated a mixed
infection. A significant contributor to morbidity and decreased productivity in cattle has been identified as the mixed
infection phenomenon.’? Consequently, the immune system of the host is suppressed by mixed infections, which makes
the host more vulnerable to other illnesses or parasites.” Additionally, a prevalence of 40.75% for mixed parasite
infection was found in this investigation. It is possible that the high prevalence of mixed infections is the result of
inadequate control tactics, such as ignoring subclinical forms, persistent chronic nutritional stress, and the climate’s

favorable conditions for parasite survival and growth.>*
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Putative risk factors including the age groups, body condition score, and management systems have shown
a statistically substantial variation (p < 0.05) with the occurrence of GIT parasites and was found to be concurred

with other studies.>>*>°

157 1’31

According to Pfukenyi et al’’ and Regassa et al,”" the exposure and pathogenicity of GIT infections are greater in
young animals than the matured ones, which was in line with the present study that observed a high prevalence of GIT
parasites young animals. On the other hand, numerous researchers have also noted that the incidence of GIT parasites
rises with age.'>”® Although the reasons for changes in parasite prevalence at various age groups are difficult to
pinpoint, they may be related to the animals’ immunological status, variations in the grazing area, and management
practices.”’

GIT parasites are more common in cattle with poor body conditions than in animals with favorable body conditions.
This result was consistent with the earlier reports.®'3*!*? Due to their weak immunity, cattle were more susceptible to
GIT parasites, which may have contributed to the high prevalence of the parasite in animals with poor body condition.>

As previously stated by Martins et al,*” the production system may be a risk factor for gastrointestinal illnesses. The
present finding has also revealed that cattle managed in the extensive management system had a markedly high prevalence of
GIT parasites than semi-intensive and intensive production systems. It is possible that consuming contaminated grass with
parasite is the cause of the high prevalence of GIT parasites in extensive management systems.®' Additionally, the majority
of farmers discharged their cattle into neighboring rivers for watering and feeding or providing chopped grass from
rangelands for grazing. Based on inquiries, each owner did not deworm their cattle because the cattle had to be moved
a considerable distance for grazing. Controlling gastrointestinal parasite infections in livestock necessitates knowledge of the
epidemiology of the illness, pasture management, deworming, agricultural practices, and agroclimatic variables like

temperature and rainfall.>>->°

Conclusion and Recommendations

The overall high incidence of gastrointestinal parasites in the current study suggests that it was a serious animal health
issue that impair the productivity cattle in and around Hossana. Age, body condition of animal, and management
approaches showed a statistically significant variation with the occurrence of gastrointestinal parasites. Therefore, to
mitigate these problems, awareness should be created for farmers to manage their cattle intensively and to keep an
environmental sanitation in addition to strategic deworming of cattle with effective broad spectrum anthelmintic to
reduce the prevalence of the GIT parasites of cattle.
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