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Abstract---Cysticercus tenuicollis larval stage of dog’s parasite Taenia
hydatigena located in visceral organs of intermediate hosts (sheep and
goats). In this study, the total of 100 sheep and 100 goats’ visceral
organs were inspected, C. tenuicollis was found in sheep was 21%
(21/100); while the rate of infection was 35% in goats (35/100).
According to the months of the study, the high rate in sheep was
revealed in July, June, and August, 40% (4/10), 30% (3/10), and 25%
(5/25) respectively; while the lowest rate was 10% (1/10) was recorded
in January, March, April while in goats the lowest rate in March,
February, and April was 20% (2/10), 30% (3/10), 30% (3/10)
respectively, the rest of the months was 40% (4/10). In sheep, the
highest infection rate with C. tenuicollis was 21.42% (18/84) in sheep
males while the lowest rate was 18.75% (3/16) in sheep females while
in goats the highest infection rate with C. tenuicollis was 35%
(35/100) in males and lowest in female 0% (0). According to the age
the infection rate of sheep less than 6 months (< 6 m) was 10.5%
(4/38) and >6 - < 12 months was 25.4% (14/55) and more than 12
months (>12) was 42.8% (3/7) however in goats the infection rate
according to age in less than 6 months was 33.3% (14 /42) and >6 - <
12 months was 36.3% (8/22) and more than 12 months (>12) was
36.1% (13/36).
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Introduction

Taenia hydatigena is a cosmopolitan intestinal parasite of domestic and wild
canids (dog, wolf, fox, and coyote) that can infect much livestock, such as sheep,
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buffalo, yak, cattle, and goats with its larval stage (Cysticercus tenuicollis) (27,28).
It has been shown that the cysticerci of T. hydatigena can be deadly in kids and
lambs’ sheep because of serious hepatitis (30). Cysticercosis likewise fills in as an
inclining factor for Black's disease and acute traumatic hepatitis (33). It does not
prompt diminished ideal feed consumption obstructing legitimate development of
contaminated creatures, and judgment of tainted cadavers (31). The disease has a
cosmopolitan distribution with prevalence in the range of 0.1 and 32% varying
between various countries and hosts (6). An epidemiological investigation on
sheep tests in Sardinia, Italy demonstrated the all-out financial misfortunes
identified with T. hydatigena cysticercosis added up to nearly €330,000 (28). The
study aims to estimate the prevalence of Cysticercus tenuicollis in sheep and goats
and study the effects of age groups sexes, and months of study in Baghdad city.

Materials and Methods

A total of 200 (100 sheep and 100 goats) carcasses slaughtered in Al-shua’la
abattoir in the northeast region of Baghdad governate at point (33°21°49.84” N
44°14°51.14” E according to GPS) will be examined for C. tenuicollis cysts during
the period from the beginning of December 2020 to the end of August 2021. The
organs will be inspected by applying the routine meat inspection procedures
during postmortem examination paying attention to the visceral organs and
abdominal tissues, thoracic and pelvic cavities to record the number and
location of bladder cysts in both sheep and goats as shown in Figure (1) that
cysts location on the omentum and liver (10).

Figure 1. A; Cysticercus tenuicollis location on omentum, B; C. tenuicollis regains
from the liver. C and D; bladder cyst varied in size.

Statiscal analysis

The Statistical Analysis System- SAS (2012) program was used to detect the effect
of difference factors in study parameters. Chi-square test was used to
significantly compare between percentage (0.05 and 0.01 probability). Estimate of
Standard deviation, Range of parameters in this study.
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Results

The infection rates of sheep and goats with Cysticercus tenuicollis are
summarized in table (1). prevalence of C. tenuicollis in sheep and goats according
to a month of study as shown in table (2), and the effects of different sexes as
shown in table (3), effects of age groups on the prevalence of Cysticercus
tenuicollis in sheep and goats as shown in table (4).

Discussion

The results of the study showed that the highest rate of infection recorded in
goats (35%) and low rate 21% in sheep which agreed with the result of (13)
37.08% in goats and was 34.53% in sheep, and (4) who recorded 10% in goats
and recorded 2% in sheep in Karbala, and Mosul Iraq respectively and with (26)
who recorded 18.04% in goats and 12.87% in sheep in Iran, (23) in Egypt 19% in
goats and 16% in sheep and (22) in India was 18.75% in goats and was 15.17% in
sheep and (27) in Ethiopia was in goats and sheep 46.6 % — 40% respectively, (1)
in Addis Ababa was 53% in goats and was 45% in sheep in Ethiopia also, (19) the
prevalence higher in goats 51.7% than sheep 27.3%.

But it does not agree with (3) was recorded 40.55% in sheep and 26.25% in goats,
(14) with 2.63% in sheep and 2.59% in goats, in Basrah and Sulaimani
respectively Iraq, and (24) in Kerman province in Iran was 28.04 % in sheep and
was 18.04 % in goats and (32) in Ethiopia was 79% and 53% in sheep and goats
respectively. The prevalence of infection was dependent on management methods
of different livestock and numbers of infected dogs in contact with farm animals,
the differences in feeding management and grazing behavior of goats because
most the farmers prefer outdoor feeding for goats that stray dogs enclosed with
animal population and near slaughter opening places and overpopulation and
migration of stray dogs consider as the final host that spread huge assembly of
parasite eggs in opening fields and contamination soil of pastures and that was
reversed in Sheep feeding management that most of them indoor feeding
management artificial ration that low chance to get an infection that made the
rate of infection in goats higher than Sheep.

Table 1
Rate of infection with C. tenuicollis in Sheep and Goats
No. of No. of Prevalence .
- 2
Host examined infected (%) Gt ()
— ** (P<0.01).

Sheep 100 21 21 9.702
Goats 100 35 35 8.417 **

Monthly examination of slaughtered sheep and goats for detection of C.
tenuicollis

According to the months of study, the high rate in sheep was revealed in June,
July, and August, 3 (30%), 4 (40%), and S (25%) respectively; and the lowest rate
1 (10%) was recorded in January, March, April while in the goats the lowest rate
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in March, February, and April 2 (20%), 3 (30%), 3 (30%) respectively, the rest of
the months was 4 (40%), Statistical analysis of the data showed significant
(p<0.095) differences in the rate of infection between these months Table, (2). The
results agreed with Haddawee (13) in Iraq who mentioned that the highest rate of
goat infection was higher in August, 45.57%, and Gracey et al., (12) in the UK
who showed the differences in rate between April and July, 11% and 4%
respectively. El-Azazy and Fayek (9) in Egypt recorded heaviest rate sheep and
goat’s infection were same in August 6.4% but it different with Ghaffar (11) in
Duhok / Iraq who mentioned heaviest incidence was observed in February (1.4%),
and the lowest was the same in Jun and July (0.3%) and Mohammed and Kadir
(20) Sulaymaniyah province Iraq was recorded in sheep the highest rate of
infection in April (26.1%) and lower rates in August 19.0%.

Also, Khanjari et al., (18) The lowest rate of infection was observed in sheep and
goats in winter (December, January, and February) were 0.58% and 0.50%
respectively, and the highest levels were in spring (March, April, and May) 1.75%,
1.50% respectively. Additionally, Khaled et al.,, (17) in North East Tunisia the
heaviest incidence was observed in February and March (5%, 5.3%) respectively
and the lowest was in January (0.8%) in sheep while in goats the high rate in
February and March was 4.5%, 18.2% respectively, and lower rate in January
was 0%. The variation between studies in the rate of infection during seasons
(months) could be because of the variety in ecological conditions (temperature,
humid and winds) the level of pasture field contamination due to uncontrolled
canids (rural dogs, and stray dogs) movements, and the method of raising and
feeding management of sheep and goats that might devote to the transmission
cycle between these animals, and stray dogs. The pasturing and feeding
management can be considered as the large-scale reason behind these
differences. Uncontrolled stray dogs on brushing land and open green fields just
as in the enclosures and infected dogs near feed storages, assist to increase the
rates of infection in these animals.

The results of high rate in sheep were confirmed in June, and August, (40%) and
(25%) respectively; while the lowest rate (10%) was revealed in January, March,
April while in the goats the lowest rate in March and April (20%), (30%), that
might increase in migration and movement of dogs from region to another across
open unfences paddocks in worm months and contamination of pasture with dogs
feces contain segments filled with a large number T. hydatigena eggs that
provided suitable condition in green grass ( environmental conditions) that
sources for ruminant feeding. another hand decreases in movement in cold
months lead to a decrease in pollution of pastures with eggs of parasites.

Table 2
Distribution of Cysticercus tenuicollis according to months of study

Host
No. Month Sheep Goats
No. of No. of (%) No. of No. of (%) Chi-Square
examined | infected examined | infected (x2)
1 Dec. 10 2 20 10 4 40 7.84 **
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2020
2 January 10 1 10 10 4 40 9.67 **
3 February 10 2 20 10 3 30 3.88 NS
4 March 10 1 10 10 2 20 3.79 NS
5 April 10 1 10 10 3 30 3.88 NS
6 May 10 2 20 10 4 40 7.84 **
7 June 10 3 30 10 3 30 1.00 NS
8 July 10 4 40 10 4 40 1.00 NS
9 August 20 S 25 20 8 40 5.39 *
Total 100 21 21 100 35 35
Chi-Square (x2) -—- - 9.688 ** -—- - 8.417 ** -—-

* (P<0.05), ** (P<0.01).

* (P<0.05) = statistically significant. ** (P<0.01). = statistically highly significant.
NS. = Non-significantly different.

The rate of infection with C. tenuicollis in sheep and goats according to sex

Total of 100 samples collected from sheep the highest infection rate with C.
tenuicollis was 21.42% (18/84) in males while the lowest rate was 18.75% (3/16)
in females with significant (P<0.01) differences while in goats the highest
infection rate with C. tenuicollis was 35%  (35/100) in males and lowest in
female O (0%) At the degree of freedom 0.05 Table (3), that show results was
agreed with Ibrahim and AlAmery (15), in Baghdad / Iraq higher prevalence was
observed in sheep males 18.75% compared to females 16.66% and also with Al-
Azawi and Al-Biatee (2) infection rate in males (~13%) and females (~17 %),
Mokhtaria (21) in North Algeria in male sheep 6.8% and female sheep 0.96% and
in male goats 13.1% and female goats 9.19% and Jayousi (16) in Palestine that
the male and female of sheep between 2.7%, 1.2% respectively. In Brazil De
Morais et al., (8) was noted that the male and female of goats 41.2%,36.7%
respectively. On the other hand, it has disagreed with Al-Azizz and Essa (3) in
Basrah observed the male and female of sheep and goats were 22.1% - 61.17 and
21.56% - 25.64%, respectively, and with Miran (19) that male 19.5% and female
24.5% of sheep and goats in Tanzania, Hama (14), in Sulaimani male sheep
2.24% and female sheep 2.65% while male and female of goats was 2.33%, 2.63%
respectively.

In Karbala / Iraq the rate of infection in male and female of sheep and goats was
ranged between 29.16% to 38.09% and 20% to 40.65% respectively (13), and (18)
in Mazandaran province in Iran that females 8.29% and males 0.64%, also Alvi, et
al.,, (6) was recorded in sheep and goats of Pakistan the rate of infection in
females 4.68% higher than in males 2.80%. It was obvious that goat infection
rates in a normal host reflected by higher rate as compared to sheep and absence
of female goats, these highest infection rates with C. tenuicollis was in males and
females of sheep and goats 21.42%, 18.75% and 35%, 0% respectively. These
differences in results according to the sex of animals due to variation in
physiological and commercial variation that most of the males were selected for
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fattening and females for breeding because the number of carcasses for sheep
males and goats’ kids’ males was more than for females of both animals. As
mentioned earlier stray dogs as the final host had a wide range of movement and
access to the slaughterhouse and gets an infection from eaten offal of carcasses
and contamination of pastures that made ruminant get infection for both sexes
were grazing on same pastures and forages that could be polluted with infected
feces of dogs.

That agreed with many researchers like Pathak, and Gaur (25), who mentioned
that male dogs favor roaming more than females exclusively in the spring and
autumn, which made physiological changes in bitches that many of them in heat
at that time, that reason could be significant for the dissemination of eggs
parasites. Most of the males were fattened selection their feed from artificial
ration under special indoor management of animals and proportionate of the
possibility of infection lower than outdoor animal management that reared on
open pasture that accompanied with huge uncontrolled stray dogs or rural dogs
in rural areas.

Table 3
Distribution of Cysticercus tenuicollis in sheep and goats according to Sex
Host
Sheep Goats Chi-
Sex Square
No. of No. of No. of No. of d
examined infected % examined | infected % (x?)
Male 84 18 21.42 100 35 35 4.971 *
Female 16 3 18.75 0 0 0 6.744 **
Total 100 21 21 100 35 35 -
Chi- -
Square 1.376 10.064
(x2) - --- NS --- --- o

* (P<0.05), ** (P<0.01).

* (P<0.05) = statistically significant. ** (P<0.01). = statistically highly significant.
NS. = Non-significantly different.

Rate of infection with C. tenuicollis in sheep and goats according to age
groups

The infection rate according to the age of sheep less than 6 months (< 6 m) was
10.5% (4/38) and >6 - < 12 months was 25.4% (14/55) and more than 12 months
(>12) was 42.8% (3/7) with a significant (P<0.05) difference however in goats the
infection rate according to age in less than 6 months was 33.3% (14 /42) and >6 -
< 12 months was 36.3% (8/22) and more than 12 months (>12) was 36.1%
(13/36) with a significant (P<0.05) differences Table 4. These results were agreed
of sheep and goats with Haddawee (13) in Karbala / Iraq the proportion of sheep
and goats was less than one year 24.86% - 41.64%, 27.20% - 41.95%, while the
adult sheep and goats of more than one year were 26.11% —43.64 %, 21.42% -
50%, respectively, (11) Duhok / Irag who mentioned the highest infection rate
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was found in sheep older than 2 years (1.7%), while the lowest was in sheep
younger than one year (0.1%), and Samuel and Zewde (27) in the center of
Ethiopia in adult goats (51.8%) and sheep (47.4%) were more infected than kids
(41.4%) and lambs 35.8% respectively. Abdulatif et al., (1) in Ethiopia, recorded
the rate of infection in adult goats 59.9%, and sheep 54.3% were higher infected
than young goats 46.3% and young sheep 34.7%. Also, Bejiga (7) in Ethiopia
infection rate was found in young sheep 28.3% than in adult sheep 46%. and
with Wondimu (35) in Ethiopia that Adult goats 68.8% and sheep 61.5% were
more infested than kids 59.03% and lambs 52.1%, respectively but it different in
sheep with, Ibrahim and AlAmery (15) in Baghdad / Iraq, were in young sheep
18.75 % and adult 5.42% and Al-Maialy (5) in Diwaniya / Iraq, were in young
19.6%and adult sheep 0%- 3.2 and sheep and goats with Saulawa et al., (29) in
Sokoto, Nigeria, was shown that prevalence of infection increased with the age of
the animals < 12, 12 - 24 and > 24 was 10.17%, 11.18 and 24.39 respectively
and Khanjari et al.,, (18) in Mazandaran province in Iran noted that the age of
sheep and goats under 12 months and 12 months and over was 0.49%,4.81%,
and 0.54%, 5.02% respectively. The variation in the results may be due to the
number of samples that examined the age of sheep and goats between less than 7
months and 8-11 months is greater than that of more than 12 months because
the number of carcasses for sheep lamb and goats’ kids is more than for adults of
both animals. However, lambs and kids were more infected than adults,
depending on the number of eggs of T. hydatigena swallowed and the immune
system weaker and less developed, which makes them more numerous of various
pathogens, including parasites, (29), and the cysticerci of T. hydatigena could be
fatal in lambs because of severe hepatitis (30), and another important reason was
the overpopulation of stray and rural dogs that were accompanied by the grazing
of ruminants in the pastures. These dogs play a significant role in the widespread
transmission of the parasite through its ingestion of the waste of infected
animals, and through it was excreted from feces containing parasite eggs on
pastures.

Table 4
Distribution of Cysticercus tenuicollis according to age groups

Age groups Host
Months Sheep Goats Chi-Square
No. of No. of (%) No. of No. of (%) (x2)
examined | infected examined | infected
<6 38 4 10.5 42 14 33.3 7.83 **
>6-< 12 55 14 25.4 22 8 36.3 4.39 *
>12 7 3 42.8 36 13 36.1 1.63 NS
Total 100 21 21 100 35 35 5.29 *
Chi-Square (x?) - - 1 1,;?8 - - 1.076 NS -

* (P<0.05) = statistically significant. ** (P<0.01). =

Non-significantly different.

statistically highly significant. NS=
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