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Abstract

Background and Objective: Abortions in small ruminants constitute a key problem not only in Egypt but also in other European
countries which have developed the livestock sector. Many pathogens causes abortion, sever economic losses and have ability to
transmit to human. Materials and Methods: A serological investigation was performed to estimate the seroprevalence of four abortive
infectious pathogensin small ruminants in five governorates of Egypt. A total of 284 serum samples were collected from sheep and goats
and examined for Brucella sp., Chlamydophila abortus (C. abortus), Coxiella burnetii (C. burneti)) and Toxoplasma gondlii (T. gondii).
Results: The seroprevalence confirmed the presence of four investigated pathogens with non-significant difference (p>0.05) among
sheep and goats in different localities. The most prevalence pathogen was Brucella sp. 27 (16.8%), 29 (23.6%) followed by C abortus
24 (14.9%), 17 (13.8%) and C. burnetii 25 (15.5%), 16 (13%) in sheep and goats, respectively. Toxoplasma gondii showed the low
detection rate in sheep 10 (6.2%) and goats 8 (6.5%). The results revealed that the single infection with Brucella sp., C abortus and
C burnetii or mixed infection with Brucella sp. and C burnetii had a highly significant effect on the occurrence of abortion in small
ruminants. Conclusion: The seroprevalence of Brucellasp. is high and other pathogens (C abortus and C. burnetii) can be found and
should be diagnosed to develop an applicable control program.
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INTRODUCTION

Abortion in small ruminants may be due to infectious
and non-infectious agents. Abortion had severe economic
implications (e.g., loss of fetus and reduce in milk production).
In addition, the causative agent of abortion may pose a threat
to public healthin general as may get transmitted to human'3
Brucellasp., C. abortus, C. burnetii and 7. gondji were some
of infectious causes of abortion in small ruminantand also are
zoonotic to human*®. Brucellosis causes abortion in the last
third of pregnancy and infertility in small ruminant. It is shed
in milk, urine, feces and vaginal discharge for 2-3 months. In
Egypt, the Brucella sp. was the first suspected organism
when the abortion was occurred either in animal or in contact
workerss”’,

The obligate intracellular pathogens such as C. abortus
and C burnetii were detected in domestic small ruminants
and characterized by abortion, still birth or delivery of weak
newborn®®,Nahed and Khaled' reported seroprevalence of Q
feverat32.7and 23.3%in sheep and goats, respectively, whilst
seroprevalence of C abortus was 25.7 and 16.2% in sheep and
goats, respectively'.

Toxoplasmosis in sheep caused some reproductive
disorder as abortion, still birth and born weak lamb™. The
seroprevalence rates of 7. gondii in naturally exposed sheep
worldwide, ranging from 7-50% as reported by Dubey' and
Rizzo et al'.

Over the past years, farmers in several regions in Egypt
had reported unusual abortion rates, causing significant
economic losses in sheep and goats. The causes of these
abortions remained undiagnosed. The present investigation
attempted to explore, through a serological survey, the most
important pathogens cause abortion in small ruminants
(Brucella sp., C. abortus, C. burnetii and 7. gondl)) during
spring, 2015-2016 in five governorates in Egypt. In addition to,
determination the effect of location, species and age on the
prevalence of the four investigated pathogens.

MATERIALS AND METHODS

Samples collection: The present study was conducted
according to the principles of good clinical practice and was
approved by the Ethical Committee for Animal Experiments of
Benha University.

Animals were selected by a random sampling strategy.
In the selected herds,a number of individuals sufficient to
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detect an intra-herd prevalence of 15-20% and will be
chosen randomly for blood collection.

The investigation of four target pathogens in small

ruminants was performed during spring, 2015-2016. A total
284 serum samples (161 ewes and 123 does) were collected
randomly from eight flocks from five different governorates in
Egypt showed in Fig. 1. The examined herds were movable
and had not any history of previous vaccination for the
examined pathogens. The collected samples were divided into
88 serum which were collected after 3 weeks from aborted
animals (42 ewes and 46 does), these animals suffered from
placentitis and prenatal deaths. In addition, 196 serum samples
from in contact animals without a history of abortion samples
(119 ewes and 77 does) were collected.
Serological examination: All
examined serologically to detect antibodies against
Brucella sp., C burnetii, C. abortusand 7. gondli using ELISA
followed by statistical analysis for the obtained data.

Antibodies against Brucella sp. were detected using
Brucellosis ELISA kit (Bionoven, Beijing, China). Moreover,
for 7. gondii using Toxoplasmosis ELISA kit (Bionoven,
Beijing, China). The test was performed following the
manufacturers’ instructions to samples with OD considered
positive.

The CHEKIT Q-fever ELISA Test Kit (IDexx Laboratories,
Westbrook, Maine, USA) was used for serological detection
of C burnetii, The test was performed according the
manufacturers’ instructions, a sample having an S/P% value
equal or over 40% was considered positive.

The investigation of antibodies against C. abortus was
performed using The CHEKIT Chlamydia ELISA Test Kit (IDexx
Laboratories, Westbrook, Maine, USA) following the
manufacturers’ instructions. A sample having an S/P% value
equal or over 40% was considered as positive.

serum samples were

Statistical analysis: The present study showed different
applications of parametric and nonparametric tests for
explaining potential risk factors and causes of abortion in
sheep and goats. Nonparametric tests of categorical data were
introduced for detection of a possible association between the
outcome of abortion and pathogens (Brucella sp., C. abortus,
C burnetii and 7. gondii). Also, the associations between
both of abortion and pathogens and all studied potential risk
factors (species, age and location) were tested. The parametric
F-test of ANOVA was used to test the significance effect of
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Fig. 1: Map of Egypt showing the governorates of study in relation to the rest of Egypt

mixed infection on abortion. Statistical analyses were done
using SPSS version 20 for Windows. Results were considered
significant at a probability level <0.05.

RESULTS

Prevalence of abortive infectious pathogens in different
localities: The seropositivity of the four detected pathogens
was differed according to locality as showed in Table 1.
There was a highly significant difference (p<0.01) in the
prevalence of Brucella sp. and 7. gondji between different
governorates. The highest prevalence rate of brucellosis was
observed in Suez 21 (46.7%) and Menoufia 20 (25.0%) but for
7. gondlii was in Alexandria 7 (13%) and Suez 6 (13.3%). In
addition, there is a significant difference (p<0.01) in the
prevalence of C abortus and C burnetii at different localities.
The highest prevalence rate for C. abortus was observed in
Alexandria 16 (29.6%) and Menoufia 13 (16.2%), while for
C. burnetii was observed in Menoufia 16 (20%) and Suez
12 (26.7%).

Seroprevalence of the four investigated infectious
pathogens in association with species and age: There is a
non-significant difference (p>0.05) for the prevalence of
the four investigated pathogens between sheep and goats as
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shown in Table 2. Moreover, the results revealed that the
most common seropositive causes incriminated in abortion
in sheep and goats after Brucella sp., were C. abortus
24 (14.9%), 17 (13.8%) and C. burnetii 25 (15.5%), 16 (13%),
respectively.

The statistical analysis of the prevalence in relation to age
showed increase the percentage of abortions with age but
with no significant difference (p>0.05) between different age
groups as tabulated in Table 3.

Regarding the interaction effects of location, species
and age on seroconversion of pathogens investigated
indicated that the highest significant effect was for the
interaction between species and location (p<0.01) on
seropositivity due to Brucella sp.and C burnetii. While, there
was no significant effect between other interactions on
seroprevalence of examining abortive pathogens as shown
in Table 4.

Incidence of single and co-infection with the investigated
infectious pathogens: The obtained datain Table 5 revealed
that the effect of single infection with Brucella sp.,
C abortus and C burnetii on the incidence of abortion was
significant (p<0.05). The effect of 7. gondli on abortion was
non-significant (p>0.05).
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Regarding the interaction effects of the four investigated
pathogens on abortion, it was found that the highest
significant effect was for the interaction between Brucellasp.
and C abortus (p<0.01), followed by the mixed infection with
both C abortus and 7. gondii. In addition, the coinfection
with Brucella sp. and T. gondii was significant (p<0.05).
The other computed interactions were non-significant
(p>0.05).

The interactions (Brucella sp.X C. abortusX T. gondiii),
(Brucella sp.X C.  burnetiiX T.  gondii), (C abortusX
C burnetirX 7. gondii) and (Brucella sp.X C. abortusX
C burnetiiX T. gondji) could not be computed because of
data restriction and very small degrees of freedom.

DISCUSSION

Abortion among small ruminants can be caused by
several infectious agents. This results in severe economic
losses for farmers, reproductive disorders among the
animals and several zoonotic implications in humans.
Monitoring the major causes such as Brucella sp., C. abortus,
C burnetii and T. gondii is economically crucial for farmers
and doing so had also benefitted the citizens living near
the farms. The most common identified cause of abortion
in small ruminants in Egypt was brucellosis because there
is no sufficient epidemiological data about C abortus and
C burnetii, although these pathogens circulate among
animalss1015,

In this current study, a serosurvey showed that there
was a wide seropositivity range for the four infectious
agents among sheep and goats in the regions that were
investigated.

In regard to Brucella sp., the prevalence rate was found
to be in accordance with Abdel Hamid et a/'¢ they reported
the highest infection rate with brucellosis in (18.4%) in sheep.
However, there was not enough epidemiological data from
different governorates in Egypt to determine the prevalence
of the other investigated pathogens.

In this current study, the seropositive results of the
serosurvey showed that Brucella sp., had the highest rate of
infection related to abortions in small ruminants in 56 of the
animals (19.7%), followed by C. abortus in 41 of the animals
(14.4%) and C burnetii in 41 of the animals (14.4%). While,
the 7. gondii showed the lowest rate of infection in 18 of
the small ruminants (6.3%).

A previous published investigation of abortion in small
ruminants in Ontario by Hazlett et a/' listed the most
common  cause as 7. gondii (33%), followed by
Campylobacter sp. (22%), C. abortus (20%) and C. burnetii
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(12%) while Otlu et al'® detected Brucella sp. and
C abortusin sheep at 40.11 and 5.38%, respectively.

In  addition, the study conducted by
Chanton-Greutmann etral'® in  Switzerland reported
C. abortus (39%) was the most common cause of abortion in
small ruminants, followed by 7. gondii(19%) and C. burnetii
(1%).

The  results of the current study revealed a
seroprevalence of C  burneti among small ruminants
especially sheep and goats (15.5 and 13%, respectively).
These finding was lower than the prevalence rates
previously obtained in Egypt by Nahed and Khaled'®, which
were 32.7 and 23.3% for sheep and goats, respectively and by
Mazyad and Hafez?°, which were 22.5 and 16.5% for sheep and
goats, respectively.

The Toxoplasma prevalence rates found in this current
study were higher in goats than in sheep (6.5 vs. 6.2%,
respectively). This finding was in agreement with the results
reported by Ahmed et a/?', who concluded that goats were
more susceptible to toxoplasmosis than sheep because they
have higher levels of activity. These activities increase the
probability of contact with contaminated sources. The
prevalence rate of the four pathogens inincrease with age but
without a significant difference as previously reported by
Benkirane et a/*.

The interaction between species and location was found
to have a significant effect on the prevalence of Brucella sp.
and C burnetii. This may be due to the failure of the
vaccination and control program for Brucella sp., the free
movement of animals between different localities and the
lack of a specific diagnosis and a serosurvey especially for
C burnetijs*.,

The current study of the prevalence of the four pathogens
revealed that a single infection with Brucella sp., C abortus
or C. burnetii or a mixed infection with Brucella sp. and
C burnetii had a highly significant effect on the occurrence of
abortion in small ruminants.

These findings were in accordance with a previous
study that investigated the prevalence of abortion in
small ruminants in Egypt, where Brucella sp., C. abortus and
C burnetii were the most common causes' 224,

CONCLUSION

Itis concluded that, brucellosis was the most common
cause of abortion in small ruminant in Egypt. Moreover, other
pathogens such as C abortus and C. burnetii were detected
in a large number of aborted animals. Consequently,
veterinarians  should identify diagnose the different



Asian J. Anim. Vet. Adv,, 13 (2): 174-121, 2018

pathogens when they make their diagnoses in order to
reduce economic losses for farmers and implement effective
control programs.

SIGNIFICANCE STATEMENT

This study discovers the prevalence rate of four
pathogens which cause of abortion among small ruminantsin
Egypt that can be beneficial for identification of the most
common cause and more epidemiological information to
help
researchers to uncover the critical area of the abortion

help in control of the problem. This study will

causes in sheep and goats that many researchers were not
able to explore. Thus a new findings on the most common
cause of abortion in small ruminants in Egypt may be
arrived at C abortus and C burnetii circulating among
animals in Egypt and have risk problem to human.
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