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In Algeria, there is a lack of information about the frequency and etiology of abortions in breeding
cattle. In order to improve this situation, we sent a questionnaire to veterinary practitioners, and
followed it up with a serological survey on two dairy farms (A and B) that had reported abortions. The
serological survey was undertaken to detect the main abortive agents with particular emphasis on
Neospora caninum, a parasite presently classified as one of the most important abortive entities
globally, but still ignored in our country. The results of the questionnaire showed that when an abortion
occurs, no particular measure is taken by practitioners as a diagnosis of the causative agent is very
difficult to achieve due to lack of resources. The serological survey showed an average positive rate of
0, 32.8, 37.5 and 50% respectively for brucellosis, neosporosis, candidiasis and bovine rhinotracheitis
in both herds and a rate of 3.2, 9.6 and 29% respectively, for chlamydiasis, salmonellosis and Q fever in
farm (B) alone. This preliminary study, therefore, indicates for the first time that neosporosis exists in
some Algerian farms and may contribute, either individually or in association with other agents to
abortions in breeding cattle.
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INTRODUCTION
Abortion of infectious origin is considered a significant
pathology given the considerable economic losses due to
loss of production income (e.g. loss of calf and milk), on
the one hand, and loss of breeding stock due to
compulsory slaughters imposed in cases of suspected
brucellosis on the other. For example according to Je-In
and Ill-Hwa (2007), the cost of abortion in Korea is
estimated at $2,333/cow ; while, Reitt et al. (2007) report
that with an abortion rate of 2 to 4% annually in
Switzerland, the loss is estimated as being between 22.4
and 44.8 million Swiss francs (1 CHF = 1USD). In
Algeria, the amount of compensation for cattle and goats
slaughtered because of brucellosis between 2002 and
2004 was estimated at 83 million Algerian dinars (1 DZD
= 0.139 USD).
Infectious abortion is caused by many bacteria, viruses,
protozoa and fungi, and the diagnosis of the exact cause
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is not easy in all cases. According to Anderson (2007)
and Kradel (1978), the etiology is identified in less than
half of the cases submitted to laboratories. Serology does
not allow a precise diagnosis although it does determine
whether there has been exposure to an abortive agent or
not.
In Algeria, little is known about the epidemiology of
infectious abortions. The lack of data and information
relative to the frequency of abortions and to the probable
origins in our farms is due to the fact that reporting is not
obligatory and laboratory diagnosis is difficult due to lacks
of funds and suitable diagnostic facilities. The limited data
that is available is out-dated and focused primarily on
brucellosis, or only on the identification of a single
infectious agent. Examples of such studies include
bovine listeriosis (Bellouni and Rahal, 1992), BHV-1
(Benazzouz, 1981; Achour and Moussa, 1996) and
Coxiella burnetti by Boudjemaa (1987).
Neosporosis, an abortive pathology of a relatively
recent discovery, has been identified in many countries
(for review see Dubey et al., 2007). To date, no study has
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been published on the presence of neosporosis in Algeria
and the prevalence of the disease still remains unknown.
The aim of the present study was, therefore, to firstly
determine via a questionaire the epidemiological, clinical
and etiological situation of abortions in dairy cattle and
the action adopted by farmers and veterinarians when
confronted by these cases. Secondly, we looked for
serological traces of a number of abortive agents in two
dairy farms that had recorded sporadic cases of abortions
with particular emphasis on anti-Neospora caninum
antibodies.
MATERIALS AND METHODS
Questionnaire
A questionnaire (copy available on request) was sent to 250
veterinarian practitioners in the central region of the country.
Site of study and animals
Our study was undertaken in two, semi-intensive dairy farms with a
total of 237 cattle, of Montbeliarde and Prim'Holstein breeds that
had suffered sporadic abortions estimated at between 6 and 8% per
year. The first farm (A) was located in the region of Tipaza and the
second (B) in the region of Blida. Both farms are certified by the
Algerian veterinary services and are controlled biannually. They
have been declared free of both brucellosis and tuberculosis. The
number of animal samples was established based on the study
budget and the cost of the diagnosis.
Samples
A total of 64 blood samples representing more than 20% of the
cattle in each farm (33/87 head in farm "A" and 31/150 head in farm
"B") were collected from the coccygeal vein in 10 ml vacuum blood
tubes. Sera were separated by centrifugation and stored at -20°C
until testing.
Serological methods
Serological analysis of brucellosis was conducted in the laboratory
of Hygienic and Sanitary Quality of Milk (University Saad DahlebBlida) while for the other abortive agents; sera were analyzed in the
laboratory of Reproductive Pathologies, Nantes National Veterinary
School, France.
The Rose Bengal Test was used to detect Brucella specific
agglutinins (Brucella melitensis, Brucella abortus bovis and Brucella
suis) as described by Alton et al (1975). This test uses a Brucella
abortus suspension (strain S99) in lactate buffer 1 mol/L
(SPINREACT, Spain). The presence of agglutination indicates an
anti-Brucella antibody concentration equal or greater than 25 IU/ml,
with values of 93% sensitivity and 100% specificity.
For BHV-1, an ELISA [Laboratoire service international (LSI) kitLissieu-France] was used. The sensitivity and specificity values of
the LSI test were 99% and 99.5% respectively. According to the
manufacturer's instructions serum samples with an S/P ratio equal
or greater than 1.00 were classified as positive.
Anti-Neospora caninum antibodies were detected by ELISA
(HerdChek* kit, IDEXX, USA) which has a reported sensitivity of
98.6% and a specificity of 98.9%. According to the manufacturer's
instructions the presence of Neospora antibodies is determined by

an S/P ratio greater than or equal to 0.50.
Candida guillermondi antibodies were detected by ELISA. The
antigen used was KH6m, which is a culture supernatant of C.
guillermondi manufactured in the laboratory of Reproductive
Pathologies, ENV, Nantes, France. A serum is considered positive
if its optical density is superior or equal to 0.20 (i.e. twice the optical
density of the negative serum).
The detection of anti-Salmonella antibodies was done only for
farm "B". It was performed with a slow sero-agglutination test (18
hours at 37°C) using a coloured suspension of the "H" antigen of
Salmonella abortus ovis. This test is manufactured locally and has
been calibrated with a similar test developed by the Sophia
Antipolis Laboratory, AFSSA, France. An agglutination of 50% at a
dilution of 1:160 was considered positive.
Chlamydia psittaci antibodies were detected in farm "B" only
using the complement fixation test (CFT) according to the OIE
Manual of Diagnostic Tests and Vaccines for Terrestrial Animals
(2005). The antigen was provided by Eurobio Laboratories, Paris,
France. Sera giving a titre of 4+ at a dilution of 1:32 or greater were
assumed to be positive.
A micro titer complement fixation test for Coxiella antibodies was
performed only for farm "B" according to the OIE Manual of
Diagnostic Tests and Vaccines for Terrestrial Animals (2005). It was
performed using a C. burnetii antigen provided by Symbiotics
Europe, Lyon, France. It was a mixture of Henzerling and Nine Mile
strains in Phase II produced in embryonated eggs. The presence of
50% haemolysis starting from a 1:10 dilution of sera was
considered positive.
Statistical analysis
Statistical analyses were conducted using STATISTICA 6 Base
(StatSoft, Inc., 2001). Seropositivity was calculated by dividing the
number of serological positive animals by the total of sampled
animals.

RESULTS
Questionnaire
Analysis of the responses to the questionnaire revealed
that 85.7% of the practitioners encountered abortions
sporadically while 25.7% of them encountered them on a
monthly basis. Sixty per cent of the veterinarians thought
that the probable cause for the abortions was brucellosis
(even without laboratory confirmation) while only 2.8%
thought that neosporosis might be the causative agent.
Of the practitioners 58.5% said that they were called by
the farmer only when the abortion was followed by
retained placenta. Veterinarians (47.5%) answered that
they do not report abortions or take any particular
measures to diagnose cause.
Serology
The results from our analysis showed that the two farms
were free of brucellosis. For the other agents,
investigated different seropositivities were recorded as
shown in Table 1.
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Table 1. Distribution of the seropositivities for abortion associated agents.

Farm A (n = 33)
Farm B (n = 31)
Average rate

Brucella spp
%
0
0
0

%
66.6
32.2
50

BHV-1
CI95%
(50.6 - 82.6)
(16 - 48.4)
(37.8 - 62.2)

Mixed infection
A serological association of two or more agents
was noticed in 24 of the sera tested: 19 sera were
seropositive for two agents simultaneously one of
which was N. caninum; 3 serums were
seropositive for three agents simultaneously one
of which was N. caninum; one serum was
seropositive for Candida, BHV-1 and Salmonella
simultaneously while one was seropositive for four
agents simultaneously one of which was N.
caninum.
DISCUSSION
The results from our questionnaire showed that
the number of abortion cases in Algeria is
significant. However, farmers do not consider
them to be of great importance and veterinarians
attribute most of the cases to brucellosis without
looking for the real etiology. Similar results to ours
have been reported by Lounes and Bouyoucef
(2009) who showed that 27% of practitioners
encounter abortions once a month with 78% of
them considering brucellosis as the primary
cause.
Of interest in this preliminary study is that while
both farms were seronegative for brucellosis
seropositivities for other abortion associated
agents were detected.
The average neosporosis seropositivity of

Neospora caninum
%
CI95%
30.3
(14.9-45.7)
35.4
(18.8-52)
32.8
(21.5- 44.1)

Candida guillermondii
%
CI95%
39.3
(22.7-55.9)
35.4
(18.8-52)
37.5
(25.8-49.2)

Salmonella abortus ovis
%
CI95%
/
3,2
(0-9.2)
/

32.8% confirms the existence of N. caninum in
Algerian breeding cattle. There were no
statistically significant differences (P = 0.665) in
the seropositivity between the two farms. This rate
is close to seroprevalences reported in other
countries; e.g. 25.5% has been reported by
Haddad et al., (2005) in Canada, 34.8% by Guinot
(2005) in France, 35.4% by Lopez-Gatius et al.,
(2004) in Spain and 49% by Thompson et al.
(2001) in Portugal.
One hypothesis for the existence of neosporosis
in Algeria could be that this parasite has been
imported by dairy cattle coming from countries
such as France, United Kingdom and Canada
countries which show high seroprevalence of
neosporosis (Amellal, 1995).
A second hypothesis could be that the
neosporosis was spread due to the presence of
dogs, chickens, ducks and pigeons on the farms
studied. The role that these animals can play in
the transmission of the disease should not be
neglected (Losson and Bourdoiseau, 2000). For
example, it has been reported in the literature that
chickens andpigeons may be an intermediate host
for the neosposoris parasites (Costa et al., 2008;
Mineo et al., 2009).
The data on the seropositivity of other abortion
associated agents on the two farms is of value.
BHV-1 is found worldwide with seroprevalence
values of 42.5%, 85.8% and 50.9% reported in
England,
Croatia
and
India
respectively
(Woodbine et al., 2009; Biuk-Rudan et al., 1999;
Renukaradhya et al., 1996). A seroprevalence of

Chlamydia psittaci
%
CI95%
/
9.6
(0-9.8)
/

Coxiella burnetti
%
CI95%
/
29
(13.2-44)
/

20.5 and 45.6% in central and eastern regions of
Algeria have previously been reported (Achour
and Moussa, 1996; Benazzouz, 1981).The values
of 50% reported in this study are therefore in
agreement with other countries.
Seropositivity for candidiasis also showed a
high rate in both farms at an average of 37.5%.
Again, mycotics are reported worldwide. In some
regions it is the major cause of abortion
(McClausland et al., 1987).
Chlamydiosis seropositivity was recorded as
3.2% in farm (B). This is relatively low compared
to the seropositivity of the other abortive agents.
However these values are in agreement with other
studies worldwide. For example, Akakpo et al.
(1994) reported2.3% prevalence in Togo; 11.2%
was reported by Ghirotti et al. (1991) in Zambia
and 7.1% was observed in Czechoslovakia by
Lisak et al. (1989).
A seropositivity of 9.6% for salmonellosis was
shown for farm (B). In the United States, abortions
attributed to Salmonella species are not common.
However, in the United Kingdom, Salmonella
abortion is an important cause of both enzootic
and epizootic abortion (Hinton, 1977).
Cattle are considered in some countries as the
major reservoir of Coxiella burnetii, in particular in
Japan (To et al., 1998) and Canada (Lang, 1989).
In Algeria, a previous serological study for Q fever
was carried out in various areas of the east of the
country, revealing rates which varied from
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2 - 5.92% (Boudjemmaa, 1987). Therefore, the
seropositivity in 29% of the cattle tested in farm (B) for Q
fever is relatively high.
In the present study, there was a serological association between neosporosis and two or more other abortive
agents. Similar finding were reported by Akakpo et al.,
(1994) where brucella, chlamydia and coxiella were
associated with the same abortion. Also, Thurmond et al.,
(1997) reported involvement of N. caninum together with
Leptospira spp. in abortion while Jeffrey and Hogg (1988)
showed an association between N. caninum and
Campylobacter foetus.
It is important to point out that in mixed cases it is
extremely difficult to establish the actual agent responsible for the abortion. Indeed, several authors claim that
the responsible infectious agent is only diagnosed in 30 50% of cases (Radostis et al., 1994; Corbellini et al.,
2006; Kim et al., 2002).
Another key issue to consider from this study is that
serology alone does not determine the causative agent
as the tests cannot distinguish between vaccinated or
naturally infected animals. Likewise, serology will not
determine whether and animal has been recently or
historically exposed. Certainly increasing the number of
samples taken within a herd is more informative. Also,
taking samples at different time points will provide
important information particularly if the animal has been
exposed to the infectious agent between sampling
periods.
Conclusion
This study is limited in size and scope given that only two
farms were sampled. Nevertheless, the data obtained
provides a good starting point for future and larger
studies to determine the causative agents in abortion
among breeding cattle. In these future experiments
confirmation by isolation of the infectious agent will be
essential in order to reach solid conclusions. The data
obtained also provides a list of alternative causative
agents, particularly neosporosis, to the veterinary
practitioners in Algeria who up to now appear to
associate abortions with brucellosis alone.
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