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ABSTRACT

This study was conducted to estimate the prevalence of chlamydiosis (Chlamydophila abortus) in
aborted ewes and does from 66 flocks in 8 different districts of two provinces, Slemani and Duhok in
Kurdistan Region-lraq from October 2014 to the end of June 2015. Indirect enzyme-linked
immunosorbent assay (i-ELISA) was used to analyze the serum samples that were collected from 271
sheep and 97 goats. Giemsa and modified Ziehl-Neelsen (MZN) stains were used for direct staining
examination of the liver of aborted fetuses, vaginal swabs, and placentae of aborted sheep and goats. A
total of 368 aborted sheep and goats serum samples were screened for the presence of Cp. abortus
antibodies. The results show 53 (14.40 %) serum samples were positive for Cp. abortus antibodies using i-
ELISA; including 36 (13.04 %) in Slemani and 17 (18.47 %) in Duhok province. The overall prevalence
rate of chlamydiosis was 15.50 % in ewes and 11.34 % in goats. The infection rate of Cp. abortus 18.24 %
found in ewes, aged <two years was higher than in the ewes aged >two years. Conversely, does aged >two
years showed a higher infection rate than does aged <two years. However, the difference in the rate of
infection between the two age groups wasn’t statistically significant (P>0.05). The abortion rate was
higher in the late stage of pregnancy, compared to the early and mid stages of pregnancy in both animal
species. However, the difference was statistically significant (P< 0.05) in ewes only. In all animals, Cp.
abortus infection occurred only once and caused abortion in 9.13 % and 6.97 % of sheep and goats,
respectively. The intracytoplasmic inclusion bodies of Chlamydia in the placentae of sheep appeared as
small, purple-colored bodies when stained by Giemsa stain and as red bodies using MZN staining inside
the cytoplasm of the cells.

KEYWORDS: Aborted Sheep and goats , Chlamydophila Abortus, i-ELISA, Slemani And Duhok
Governorates.

INTRODUCTION

Ovine chlamydiosis, enzootic abortion of
ewes (EAE), or ovine enzootic abortion
(OEA), all refer to the same disease, which is
caused by a gram-negative intracellular
bacterium named Chlamydophila abortus (Cp.
abortus) (OIE, 2023). This disease causes
various reproductive failures in sheep and goats,
such as abortion mainly late in the final 2-3
weeks of pregnancy, premature labor, stillbirths,
the delivery of weak lambs with low birth
weight that generally fail to survive beyond 2
days and grossly inflamed placentas (OIE,
2023). Chlamydiae are obligate intracellular
organisms and unlike other bacteria, the
chlamydial  development life cycle s
characterized by two distinct developmental

forms elementary bodies (EBs) and reticulate
bodies (RBs) (Witkin et al., 2017)(Jury et al.,
2023). The EBs are infectious, with rigid cell
wall, which contains the major outer membrane
protein (MOMP) and other proteins. The RBs
are non-infectious, metabolically active forms of
Chlamydiae capable of synthesizing RNA, DNA
and proteins (Abad et al., 2011). Cp. abortus is
also a zoonotic pathogen that is transmitted from
animals to humans (Burgener et al., 2022) via
the oral route from contaminated hands as well
as clothes or food after direct handling of
infected sheep or goats (Radostits et al., 2006;
Vlahovi¢ et al., 2006; Selim et al.,, 2021;
Burgener et al., 2022). Although Cp. abortus is
not very contagious in people, the consequences
of the disease for pregnant women in close
contact with infected sheep and goats are
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disastrous (Rodolakis and Mohamad, 2010).
Worldwide, the disease caused by this organism
is responsible for large economic losses through
the wastage and loss of kids and lambs and, also
through lost milk production (Longbottom et al.,
2002; Alderton, 2013; Al-Tabbaa et al., 2020).
There is a clear need for improved control
strategies for OEA that include more effective
diagnosis, prophylaxis and farm management
systems (Rocchi et al.,, 2009). The disease
spreads easily, particularly at lambing time when
large numbers of bacteria are excreted with
placentas and vaginal discharges (Aitken, 2000).
Direct microscopic examination, pathogen
isolation, serological tests (complement fixation
test (CFT), Enzyme-linked immunosorbent assay
(ELISA) and immunofluorescence),
immunohistochemistry and DNA-based methods
(polymerase  chain  reaction and DNA
microarray) are used for diagnosis (Anonymous,
2004). Serological examination is more
frequently used in routine diagnosis because
organism isolation is difficult and time-
consuming (Anonymous, 2004; Sachse et al.,
2009). This study was conducted to achieve the

following aims: To determine the prevalence of
ovine enzootic abortion (OEA), in flocks of
aborted sheep and goats. To determine some risk
factors (age, gestation period, and frequency of
abortion) which are associated with Cp. abortus
infection in the animals.

MATERIALS AND METHODS

Sampling

This present study was carried out at the
College of Veterinary Medicine/ Duhok
University, College of Veterinary Medicine/
Sulaimani University and Kalar Veterinary
Directorate, Kurdistan region-lrag. The samples
were collected from different flocks (66 flocks)
in 8 districts of Sulaymaniyah and Duhok
provinces during the kidding and lambing
seasons from October 2014 to the end of June
2015 (Table, 2). A total of 368 serum samples
and 24 aborted fetuses were collected, in
addition to 33 vaginal swabs and 10 placenta
specimens for the diagnosis of Cp.abortus
infection in aborted does and ewes using direct
staining method and serological tests (Table, 1).

Table (1): Details of specimens collected from aborted sheep and goats according to location

Sheep Goats
Location specimens specimens

Serum Placenta Vaginal Liver Serum Placenta Vaginal Liver

Swabs swabs
Kalar 127 5 12 11 32 0 6 2
Kifri 52 1 1 1 13 1 2 1
Saydsadq 14 1 2 3 1 0 1 1
Chamchamal 36 1 2 2 1 0 1 0
Sumel 27 1 3 3 20 0 1 0
Akrei 4 0 0 18 0 0 0
Zakho 5 0 0 8 0 0 0
Ameidi 6 0 1 4 0 1 0
Total 271 9 21 20 97 1 12 4
Blood centrifugation of blood at 3000 RPM for 5

Ten ml of blood was drawn aseptically by
vacutainer tubes without anticoagulant from the
jugular vein of aborted dams, those who have
history of abortion since 1.5- 2 months after
abortion. The blood was submitted to a
laboratory and then the serum was separated by

minutes, then serum was put in a clean plastic
screw cap vial, and kept in a deep freeze at - 20
°C until performed the tests. The collected serum
was used for detection of antibodies against Cp.
abortus using ELISA.
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Aborted fetuses

Twenty-four aborted fetuses were collected
and submitted to the laboratory under a sterile
condition for direct microscopic examination.
After the aborted fetuses were transferred to the
laboratory for anatomical process, they were
cleaned and disinfected with 70 % alcohol, then
the carcasses were opened under sterile
conditions. The direct impression smear was
prepared from the liver by cutting the surface of
hepatic tissue and then touching it with filter
paper to remove excess blood. Later the liver
piece was placed and pressed gently onto a
microscopic  slide to impression  smear
preparation and stained with both Giemsa and
modified  Ziehl-Neelsen’stains  for  direct
examination. They were examined
microscopically ~ for ~ demonstration of
Chlamydophila organisms.
Vaginal swabs

A total of 33 sterile vaginal swabs were
collected directly from the vagina of recently
aborted dams within a maximum time after of 72
hours after cleaning the external vaginal orifice
with 70% alcohol. They were examined
microscopically for the demonstration of the
causative agent using direct microscopic
examination after being stained with both
Giemsa and modified Ziehl-Neelsen’stains.
Placenta

The 10 placental samples were obtained from
aborted dams which were submitted to a
laboratory for examination by direct impression
smears which were stained with both Giemsa
and modified Ziehl-Neelsen’stains for detection
of the causative agent.
Staining method (presumptive method)

All samples were collected from the liver of
aborted fetuses, placenta and vaginal swabs were
stained with both modified Ziehl-Neelsen and
Giemsa stain (Timoney et al., 1988a; (Markey,
B.; Leonard, F.; Archambault, M.; Cullinane, A.
and Maguire, 2013)

Serological tests

All sera obtained from aborted dams were
tested using ELISA for detection of Cp.abortus,
infection.

Statistical analysis

The data analysis was performed by chi-
square test using the Statistical Analysis
Software (SAS) program. the differences were
considered to be statistically significant when
the P value less than (0.05) while the P value
more than (0.05) was regarded as non-
significant (Bowers, 2008).

RESULTS

This study was carried out to determine the
prevalence of Chlamydophilosis (Cp. abortus)
using monoclonal antibody (I1gG) type ELISA
from the serum of aborted ewes and does, and
direct microscopic examination of staining
specimens (Giemsa and MZN stains) taken from
the liver of aborted fetuses, vaginal swab and
placenta of aborted dams. According to the
results, the overall prevalence rate was 42/271
(15.50 %) in ewes and 11/97 (11.34 %) in does.
The results also revealed a significant increase of
infection in goats in Duhok province only when
compared to Sulaymaniyah. The present study
showed no significant difference in the infection
between Duhok and Sulaymaniyah provinces
(Table, 2).

Table (2): The prevalence of Cp. abortus in ewes and does by ELISA test in both Sulaymaniyah and

Duhok provinces.

Sheep Goat
No. of . . No. of . .
. . Positive No. Negative No. . Positive No. Negative No.

Province examined (%) %) examined %) %)

animals ? 0 animals ? ?
Sulaymaniyah 229 35(15.28) 194 (84.72) 47 1(2.13)A 46 (97.87)
Duhok 42 7 (16.67) 35(83.33) 50 10(20.00)B 40 (80.00)
Total 271 42 (15.50) 229 (84.50) 97 11 (11.34) 86 (88.66)

= Different letters indicate a statistically significant difference (P<0.05).
= The rate of Cp. abortus among sheep in both provinces shows no significant difference (P>0.05).
= The rate of Cp. abortus among sheep and goats in both provinces shows no significant difference (P>0.05).

The different prevalence rates between
aborted sheep and goats were recorded among
different districts in Sulaimanyah and Duhok
provinces, as shown in (Fig.1). In the districts of

Sulaymaniyah, the highest rate was found in
sheep in Saydsadq district 8/14 (57.14 %);
whereas the lowest rate was found in
Chamchamal 2/36 (5.56 %). The rates in other
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districts were 20/127 (15.75 %) in Kalar, and
5/52 (9.62 %) in Kifri. However, the infection
recorded for goats only in one district, namely
Kalar was 1/32 (3.12 %); whereas the other areas
were found infection-free. In the districts of
Duhok different rates also were recorded. The
highest rate was recorded in Akrei 2 /4 (50 %) in
sheep, and the lowest rate was in Sumel 2 /27

(7.41 %). The rates in other districts were 1 /5
(20 %) in Zakho, and 2 /6 (33.33 %) in Amedi.
Also, the highest rate of prevalence in goats was
6 /20 (30 %) in Sumel; whereas the lowest rate
was 2 /4 (11.11 %) in Akrei. The prevalence in
goats rate was 2 /8 (25 %) in Zakho and no case
was recorded in Amedi.
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Fig. (1): The percentage of positive Cp. abortus using ELISA in different districts in both Sulaymaniyah and
Duhok provinces.

In sheep, the infection rate was higher in the
age group < 2 years than in the age group > 2

noticed for the two age groups: > 2 years, 6
(16.22 %), compared to 5 (8.33 %) in < 2 years.

years: 29 (18.24 %) compared to 13 (11.61 %). The results are depicted in Table (3).
In goats, on the other hand, converse rates were
Table (3): The infection rate of Cp. abortus according to age of the aborted animals.
Sheep Goats
Age/
year Total Positive No. Negative No. Total Positive No. Negative No.
e (%) (%) o (%) (%)
o 150 29 130 60 5 55
= (18.24) (81.76) (8.33) (91.67)
>2 112 13 % 37 y 3
(11.61) (88.39) (16.22) (83.78)
Total 271 42 229 97 1 8
(15.50) (84.50) (11.34) (88.66)
= The rate of Cp. abortus related to the age in sheep and goats shows no significant differences (P>0.05).

Table (4) shows a high rate of abortion due
to Cp.abortus, 35/119 (29.41 %) which was only
detected in the last stage of pregnancy (> 3
months), and 7/ 94 (7.45 %) in the mid-gestation
period, but not recorded in the early stages of

aborted sheep. In the goats, on the other hand, a
higher rate was seen in the last stage of gestation
period 8 (19.05 %), but for the early and mid-
gestation periods the rate was 1/29 (3.45 %) and
2/26 (7.69 %) respectively.
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Table (4): The infection rate of Cp. abortus according to the time of abortion.

Sheep Goat
Time of abortion Positive No. Negative No. Positive No. Negative No
Total Total

(%) (%) (%) (%)

Early gestation (1-1.5 58 0 58 2 1 28
month) (0.00) (100) (3.45) (96.55)

Mid gestation 94 7 87 26 2 24
(2-3 month) (7.45) (92.55) (7.69) (92.31)

Late gestation 119 35 84 42 8 34
(>3month) (29.41) 70.59 (19.05) (80.95)

42 229 11 86

Total 271 97

(15.50) (84.50) (11.34) (88.66)

= The rate of Cp. abortus in aborted sheep about time of abortion was significant (P< 0.05). However, in aborted

goat there was no significant differences (P> 0.05).

Out of 271 aborted ewes, 252 had aborted one
time only; out of the latter number of ewes, only
23 (9.13 %) showed positive results to Cp.

out of 86 (6.97 %) yielded positive results to the
test. It should be noted that two-time or more
than two-time abortions were not recorded in the

abortus by the ELISA test. But out of 97 aborted present study (Table, 5).
does, only 86 had aborted one time, and only 6
Table (5): Relationship between Cp. abortus infection and frequency of abortion.
Sheep Goat
Number of
abortion Total Positive No. Negative No. Total Pasitive No. Negative No
o8 %) %) o %) %)
Single 252 23 229 86 6 80
(9.13) (90.87) (6.97) (93.02)
2 times 18 0 18 10 0 10
© (100) ©) (100)
>2 times 1 0 ! 1 0 !
© (100) © (100)
Total 271 23 248 97 6 oL
(8.49) (91.51) (6.19) (93.81)

= Only cases of Cp. abortus were excluded from other causes.
= The rate of Cp. abortus in aborted sheep and goats with the frequency of abortion was not significantly
different between single, two times and more than two times of abortion

(P> 0.05).

Direct microscopic examination Examination
was made of direct smears taken from the liver
of the aborted fetuses, and placenta and vaginal
swabs of dams using modified Ziehl-Neelsen
(MZN) and Giemsa stains. By the latter method,
the identification of the agent was done

depending based on demonstration of elementary
bodies of Chlamydia. The inclusions appeared as
small, and purple in color with packed
elementary bodies (Fig. 2); whereas, by using
MZN staining, they appeared as red bodies
inside the cytoplasm of the cells (Fig. 3).
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Fig. (2): Direct smear, Giemsa stain, elementary bodies of Chlamydia appearing purple in color in different sizes
and numbers in the cytoplasm of the infected placenta of aborted sheep (X-100).

Fig. (3): Direct smear, MZN stain. Elementary bodies of Chlamydia appear as intracellular red, coccobacillus
rods usually occur in clamps (X-100).

The positive and negative results of the direct ~ Chlamydia was demonstrated only from one
examination methods for demonstration of  placenta 1/ 10 (10 %) of aborted sheep, while
Chlamydia species from different samples are ~ from the different samples, it had given a
shown in Table (6). From the results the  negative result.

Table (6): Detection of Chlamydia in different specimens using direct microscopic examination.

Sheep Goats
Giemsa MZN MZN
Total no. of No. of ) ( - ) No. of Giemsa stain .
Samples examined . stain stain . stain
. examined examined
specimen specimen in specimen in
P h Positive Positive P ‘ Positive Positive
sneep (%) (%) god (%) %)
Aborted fetus 0 0 0 0
. 24 20 4
(liver) (0) (0) 0) O
1 1 0 0
Placenta 10 9 1
(10) (10) 0 )
. 0 0 0 0
Vaginal swab 33 21 12
(0) (0) (0) (0)
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DISCUSSION

There are many researches available on
brucellosis and toxoplasmosis, which are two the
main causes of abortion in sheep and goats and
are widely spread in e both provinces (Nassrulla,
2007; Mikail, 2011; (Al-Nagshabendy, 2012;
Ahmad, 2013; Ameen et al., 2023).Yet, while
very little information is available on the
prevalence of Chlamydiosis in Irag. Therefore,
by the findings of the current study, it has been
confirmed for the first time that Cp. abortus is
also one of the main causes of abortion in sheep
and goats and their prevalence was different
according to locations, temperature and time of
year. This has been documented by conducting
both the direct staining (MZN and Giemsa
stains), and the seroprevalence survey using i-
ELISA for a limited number of aborted ewes and
does in both provinces. In general, a diagnostic
method of chlamydiosis by clinical signs is
difficult (Longbottom et al., 2004; Essig and
Longbottom, 2015). Many studies have been
carried out in different countries throughout the
world aiming for the detection of  the
prevalence of Cp.abortus in animals using
serological assays including; ELISA (Al-Dabagh
et al., 2014) CFT (Osman, 2013), and indirect
immunofluorescent-antibody  test  (IIFAT)
(Kennedy et al., 2001); by isolation (Kalender et
al., 2013) as well as molecular technique like
PCR (Abad et al., 2011)(Dhahir, 2020)(Aras et
al., 2021). Thus the ELISA test was applied in
the present study because of its accuracy in
sensitivity (89-95%) and specificity (100%) as
well as the fact that it is considered a potent
reliability test for survey of chlamydiosis in
sheep and goats (IDEXX Animal Health
Updates, 2011), and it’s a rapid screening test
for infection detection (El-Berbawy and El-
Khabaz, 2014). In general, according to the
present results, there is no significant difference
in infection rate between Sulaymaniyah and
Duhok provinces, except for the finding that the
infection rate in goats was significantly higher in
Duhok (20%) than in Sulaymaniyah province
(2.13%). This difference may be due to the
uncontrolled cross movement of goats between
the two neighboring countries, with Duhok being
closer to the Turkish borders than Sulaymaniyah,
and also taking into consideration that Cp.
abortus is considered the main cause of abortion
in goats in Turkey (Kalender et al., 2013). The
ELISA overall seropositivity of 53/368 (14.40%)
has been found 36/276 (13.04%) in
Sulaymaniyah and 17/92 (18.47%) in Duhok. On
the other hand, according to (Mikaeel et al.,

2016) study the infection rate was 11.9 %. The
infection rate of the disease in the north of Iraq
(Sulaymaniyah and Duhok provinces) was
higher than in some provinces in the South of
Irag. This has been confirmed by comparing the
findings of the current study with the findings of
(A Cati et al., 2008), who recorded that the
infection rate of chlamydiosis in different
regions of the South of Iraq, including Thigar,
Misan, Al-Muthanna and Al-Basra was 2.15%,
4.08%, 2.66% and 3.91%, respectively.
Similarly, (Al-Neaemy, 1999) also recorded an
infection rate in Baghdad of 48.86 % and 73.25
%, using CFT and micro-immunofluorescence
tests respectively. The prevalence of the disease
is higher in the Kurdistan Region of Irag (15.50
% in sheep and 11.34 % in goats) when
compared to other countries the using ELISA
technique. For instance, in Al-Qaseem of Saudi
Arabia, the prevalence of the disease was 4.55 %
in sheep and 5.66 % in goats (Aljumaah and
Hussein, 2012). In Iran, the rate of the disease
was 8.9 % in sheep fields (Ghorbanpoor et al.,
2007). In Kars of Turkey and in the west of
India, the rates of the infection were 5.38 % and
6%, respectively (Otlu et al., 2007; Stone et al.,
2012). Some similarities can be seen in the rate
of infection among the current study’s results
and the findings of some researches. For
instance, the prevalence rate of the disease in
Nineveh governorate using ELISA was 11.2 %
in sheep and in Jordan by the same procedure
was 21.8 % and 11.4 % in sheep and goats,
respectively (Al-Qudah et al., 2004; Al-Dabagh
et al., 2014). Besides, in Syria similar rate 15.53
% was recorded (Al-Tabbaa et al., 2020).
(Huang et al., 2013) postulated that the
prevalence of Chlamydosis varied among the
studies conducted in the same region and
demonstrated that the methods of the disease
determination (assay type) was the main reason
for this variation. (Al-Dabagh et al., 2014)
further revealed that the geographic location,
animal population, size and type of the samples,
use of maternity pens, reproductive and health
status of the animal have considerable effect on
the obtained results. In addition, (Al-Tabbaa et
al., 2020) found that ovine chlamydiosis higher
in the winter season. In the current study the
overall prevalence rate of chlamydiosis was
14.40%, the rate of infection in infected ewes
was higher (15.50%) when compared with
infected does but the difference was statistically
non-significant (P>0.05). These results are in
agreement with (Al-Qudah et al., 2004) who
noted that there was no significant difference in
infection rate of chlamydiosis between the two
species. On the other hand, the present study’s
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results disagree with several findings by (Tsakos
et al., 2001) and (Cislakova et al., 2007), who
found the infection rate of the disease to be high
in sheep compared to goats. In addition, the
results of the current study disagree with
(Aljumaah and Hussein, 2012), (Travnicek et al.,
2002) , (Pinheiro Junior et al., 2010), who
revealed that the prevalence of the disease was
lower in sheep compared to goats. This
difference in the rate of infection between sheep
and goats among researchers might be due to the
difference in the number of samples taken, the
quality and purpose of the study and the
geographic regions of the farms; in addition, in
our country, most of the farmers prefer to rear a
large number of sheep and a small number of
goats in their flocks, most often with both
species in the same flock under the same
management program such as feeding, grazing
and watering, and same environmental
conditions. All these factors contribute to the
occurrence of the disease in both species and
give them an equal chance of exposure to the
infection. In the present study, the different
prevalence rates between aborted sheep and
goats were recorded among different districts in
Slemani and Duhok provinces, as shown in
Figure (1). The current study demonstrated that
the age of the animal does not influence in
contracting of infection. In sheep, the rate of the
infection was higher in age < 2 years 18.24%
compared to sheep > 2 vyears 11.61%.
Meanwhile in goats, the rate of the disease was
higher > 2 years 16.22% compared to goats in
age < 2 years 8.33%. However, the differences
were not statistically significant (P>0.05), which
means that age cannot be a significant factor in
changing the rate of Cp. abortus infection in
both species. The results revealed that all ages
under the same circumstance had an equal
chance of acquiring the infection with
Cp.abortus. In terms of the age variable, the
present study’s results agree with the findings of
(Al-Qudah et al., 2004), (Ghorbanpoor et al.,
2007) and (Huang et al., 2013), who conducted
their study in Jordan, Iran and China,
respectively. Our result was in disagreement
with El-berbawy and El-khabaz (2014). In the
present study a high rate of abortion due to Cp.
abortus among sheep and goats was 29.41%, and
19.05 % respectively, which was detected
mainly in the last stage of pregnancy. A
significant difference was seen between the
early, mid and late stages of pregnancy (P<0.05)
in sheep; whereas, in goats, there was not any
difference between the stages of pregnancy
(P>0.05). The current study’s findings support
the results of Kahn et al. (2005), who reported

that abortion in sheep mostly happened during
the last 14 to 21 days of gestation, while in does,
abortion is not common at a specific time or
stage of gestation; however, to some extent, it
happens around the last 14 to 21 days of
gestation. Cp. abortus alters the pattern of
secretion of the hormones which are responsible
for maintaining pregnancy, especially during the
late stage of gestation. In the gestation period,
chorionic epithelial cells constitute the main
source of progesterone; thereafter, progesterone
interacts with locally synthesized oestradiol and
prostaglandin in regulating of parturition. Cp.
abortus can alter this mechanism, which causes
premature delivery (Aitken, 1. D. and
Longbottom, 2007). In the findings of the
current study, Cp. abortus was seen in those
sheep and goats which suffered from one
abortion only, but neither a two times nor more
than two times of abortion was recorded to be
due to this infection. (Papp et al., 1994) stated
that one of the most characteristic of
chlamydiosis in ewes is the long-term immunity,
in which the animals do not suffer from the
infection  (chlamydiosis) anymore.  This
immunity may prevent future chlamydaemias
and stop placental colonisation; also, the cases
have been described in those ewes carrying and
excreting the  microorganism in  their
reproductive tract during the periovulation
period. In addition, (Aitken, I. D. and
Longbottom, 2007) who studied the immune
status of the animal which suffered from
abortion due to Cp. abortus and stated that this
immunity (long-term immunity) is likely to be a
consequence of the maternal acquired immune
response. The direct smear was the traditional
method used by some workers for detecting
chlamydial inclusion bodies (Dagnall and
Wilsmore, 1990). In the present study, the
samples of liver of aborted fetus, placenta, and
vaginal swabs were taken and stained with both
Giemsa and MZN stains. Direct smears from the
placenta of aborted sheep was performed to
reveal the presence of chlamydial inclusion
bodies using both MZN and Giemsa stains. The
inclusion bodies appeared red color inside the
cytoplasm of the cells after using MZN stain
(Coles, 1986), while with the Giemsa stain, the
bodies appeared in a purple colour (Timoney et
al., 1988b). Similar bodies was found by
(Barhoom, 2015) in smear taken from organs of
aborted fetuses, in North Palestine, while
(Ghorbanpoor et al., 2007) found similar bodies
in the smears which were taken from the liver of
infected rabbits with Cp.abortus. Because of its
simplicity, the direct microscopic examination
was chosen; however, the test is not commonly
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used due to low sensitivity and specificity
compared with other methods (Black, 1997).
Since staining artifacts can be considered as
chlamydial inclusions, the reading of the stained
slides needs to be performed by expert staff
(Schoenwald et al., 1988). However, for the
purpose of diagnosing it, Giemsa staining was
unreliable (El-Berbawy and El-Khabaz, 2014).
The percentage of positive cases which was
determined by placenta of the animals was 10 %.
This result agrees with the result of (Pospisil et
al., 2000), who experimentally inoculated Cp.
abortus in testicles of rabbits, after distribution
of the organism to other organs, the researcher
found the percentage of the infection in the liver,
spleen and lungs which to be 40%, 12.5%, and
10%, respectively. In addition, (Ghorbanpoor et
al., 2007) reported that the percentage of the
infection in all organs was 77.1% using Giemsa
stain. In the current study, difficulty was seen in
obtaining of chlamydial inclusion bodies in
some prepared slides, this might be due to some
problem of direct smear such as an error in the
staining process or as (Rodolakis et al., 1998)
explained, the time of destaining in acetic acid,
which may vary according to the thickness of the
smear (Rodolakis et al., 1998). In addition,
(Dagnall and Wilsmore, 1990) mentioned that
the carbol fuchsin-stained smears require careful
decolorisation  with  diluted acetic acid.
Excessive decolorisation or counterstaining can
make the demonstration of chlamydial EBs
difficult.

CONCLUSIONS

For the first time the Cp. abortus was found
as a causative agent of abortion among sheep
and goats in the Kurdistan region by using the i-
ELISA test, which no one has so far mentioned
about this agent. ELISA test was appeared as
confinement test, and easily used for the
detection anti-Cp. abortus antibodies in the
serum of aborted ewes and does. This test was
necessary for assessing the economic impact of
the problem and for developing effective control
strategies. The single, double and mixed
infections were reported in this survey in both
provinces. Age and species were not significant
factors in the appearance of infection, since no
statistically significant difference in infection
rate has been observed among species and age
group of sheep and goats. The most prevalent
chlamydiosis was statistically  significant
concerning the time of pregnancy in sheep
mainly in the last stage of gestation, but it was
not significant in goats. Several seronegative
results were obtained in this survey, which can

be attributed to other causes rather than,
toxoplasmosis, brucellosis and chlamydiosis,
such as  Campylobacteriosis, listeriosis,
salmonellosis, leptospirosis, and Q fever.
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