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Abstract: Chlamydophila (c) abortus is the most important causative agent of the ovine chlamydophilosis,
Complement fixation (CF) test is a good screening serological test, but it can be complicated by false
positive reactions with others species of chlamydophila as C. pecorum and with some Gram negative
bacteria. Diagnosis can be improved by using of indirect (I) ELISA. Moderate agreement (kappa-0.6)
between CF test and iELTSA was recommended in this study. Blood serum samples from 50 ewes with
reproductive disorders and 50 apparently healthy pregnant ewes were investigated by CF test and
iELISA to detectct IgG against C. abortus. Sensitivity and specificity of iELISA (90% and 96% respectively)
used in this study was found to be higher than CF test (70% and 88% respectively). To confirm the
serological results and to evaluate iELISA, five tissue of foeti from aborted ewes with (+ve) CFT and (+ve)
iELISA, also five tissue samples of foeti from aborted ewes with negative (-ve) CFT and (+ve) iELISA were
subjected to polymerase chain reaction (PCR). All samples revealed positive results for C. abortus at 119 bp.
Therefore, PCR is proved to be specific and accurate technique in the diagnosis of ovine enzootic Chlamydial

abortion.
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INTRODUCTION

Chlamydophilosis is a major cause of abortion in
domestic ruminants. ovine enzootic abortion, caused by
chlamydophila abortus (Formely Chlamydia psittaci
serotype 1) is believed to be responsible for 20 to 50% of
all spontaneous abortion, may impair the overall
reproductive performance [1- 4]. Most infections in sheep
and goats are asymptomatic apart from late term abortion
and still birth [5, 6].

CFT is the most widely used test and is still
recommended by the office international des Epizooties
(OIE) (http : www.oie.int) the animal with bad physical
and health condition also, antigenic cross reactivity
between C. abortus and C. pecorum as well as with Some
Gram-negative bacteria (e.g. Acinebacter) Can give false
positive CF test results [7].

Compared with the CFT, the iELISA technique is
more sensitive and specific for detection of antibodies
against chlamydias [8-11]. Several ELISA methods have
been developed in order to improve diagnosis of

chlamydophilosis, these include ELISA using purified
whole elementary bodies, lipopolysaccharide or more
specific assays based on the C. abortus major outer
membrane protein or a polymorphic outer membrane
protein [12-17].

PCR is one of the most modern advanced techniques
used for accurate diagnosis of the causative agent
[19, 20]. PCR analysis using fresh or frozen samples,
formalin fixed and paraffin-embedded samples and on
archival material [21].

This study was carried out to evaluate PCR, iELISA,
CFT for the diagnosis of ovine enzootic chlamydial
abortion (ovine chlamydophilosis).

MATERIALS AND METHODS

Animals: This study was performed on 50 ewes with
reproductive  disorders
pregnant ewes located at south Sinai-Ras-Sedr research
station belong to Desert Research Center. History and
clinical examination of animal were recorded.

and 50 apparently healthy
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Blood samples were collected from aborted ewes,
ewes lambed weak Unthrifty lamb or still birth, infertility
or any reproductive disorders (4 weeks post abortion or
parturition) as well as from apparently healthy pregnant
ewes for detection of IgG antibodies against C.abortus
using iELISA and CFT.

CFT was performed accordint to OIE [7] and
Travnicek [22] Antisera: Reference antisera for Chlamydia
(Chlamydia psittaci CFT reagents,
obtained from Denka Co. Tokyo. Japan. Antisera were
used for detection of Chlamydia antibodies in the
suspected materials.

"seiken", were

Reference Chlamydial Antigen: Obtained from Denka
seiken Co., Tokyo, Japan. It was used in serological
detection of antibodies.

Complement: Freeze dried preparation of preserved
guinea pig serum welcome Co. was used in complement
fixation technique. Significant titre > 1/32 [7].

iELISA for Enzootic Abortion: iELISA kit was obtained
from cypress langdorp, Beleguim and the assay was
performed according
and the plate was read in ELISA reader at optical density
450 min.

to manufacturer's instruction.

Cut-Off = mean of negative + 3 standard deviation

Statistical Analysis: Standard procedures were used to
calculate the sensitivity and specificity (Free software
win EPIS cope 2-0 http : //www.clive.ed.ac.UK) and were
compared by measuring agreement between tests (kappa)
according to martin et al. [23]and Anthony et al. [24].

Polymerase Chain Reaction (PCR): From five aborted
ewes serologically positive by CFT and iELISA for
chlamydophilosis and five aborted ewes serologically
Negative by CFT and positive by iELISA for
chlamydophilosis, fresh and paraffin embedded tissue
samples (placenta, internal organs of aborted foeti as
liver, kidney, lung and brain) were subjected to PCR.

DNA Extraction: The genomic DNA was extracted from

samples using Dineasy tissue kit (Qiagen co.
cat.no.201443)
PCR amplification of chlamydial DNA was

performed using oligonucleotide primers chla. 2AF and
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chla. 2Br according to Sykes et al. [20]. The expected
band length is 119 bp.

Primers:

2AF 5-GCTTTTCTAATTTACACC-3
2Br5-ATAGGGTTGAGACTATCCACT-3

Control: Distilled H,O as negative control and pure
DNA of C.abortus as positive control.

2 nl of template were added to each tube
containing master mix (Tablel) the reaction was
subsequently at 95°C for 10 minutes, then for 40
cycles at 95°C for 30 seconds, 50°C for 30 seconds
and 72°C for 45 seconds, followed by an additional
elongation at 72°C for 10 minutes. Reaction product was
visualized by ethedium bromide staiing under UV
transillumination  after electrophoresis on 1.5%

agarose gel.
RESULTS

History and clinical manifestation, the most common
clinical signs observed in pregnant ewes were abortion at
late stage of pregnancy with high rate in the first year
while on the other hand still birth, birth of weak unthrifty
lambs or infertility were recorded year after year more
than abortion.

In the first group, ewes with reproductive disorders
(n = 50), sero-positivity was 70% by using CF test,
whereas, the same was 90% by using iELISA as shown
in Table (2)

In the second group of apparantlly healthy pregnant
ewes (n = 50) a total of 12% seropositive was detected
by using CFT, sero investigation in these apparently
healthy pregnant ewes was 4% in the same Animal using
iELISA as shown in Table (2).

Results of Polymerase Chain Reaction (PCR):
Five collected samples of placenta and foeti of aborted
ewes from serologically poitive CFT and iELISA cases
for C. abortus revealed positive results by using PCR
at (119 bp) as well as five collected Samples of placenta
and foeti of aborted ewes from serologically-ve CFT and
+ve iELISA cases for C.abortus revealed positive results
by using PCR at 119 bp The positive control showed the
excepted amplification product (119 bp) as shown in
photo (1).
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Table 1: The amplification conditions, the master mix and primers structure are as follows :

Constituent Initial concentration Amount (p 1) Final concentration
Distilled H,O 13.2

Buffer X10 2.0

Dntps 10mM 0.4 0.2mM

Tag polymerase Su/M1 0.4 2w/ml
Primer 2AF 20 mM 1.0 I mM
Primer 2Br 20 mM 1.0 1 mM

Total volume 18.0ul

Table 2: Sero investigation of IgG antibodies in ewes with reproductive disorders and apparently healthy pregnant ewes using CFT and iELISA.

Tests

CFT iELISA
Animals Number Positive % Positive %
Aborted ewes 28 20 71.4 26 92.8
Ewes with reproductive disorders other than abortion 22 15 68.2 19 86.4
Total ewes with reproductive disorders 50 35 70 45 90
Apparently healthy pregnant ewes 50 6 12 2 4

M1 234 5 6789 1011
100bp 119bp

Photo 1: PCR of (C. abortus) DNA from feti tissues of aborted ewes (M,100 bp ladder marker, lane 3-11 specific
C. abortus PCR product (119bp detected). Lane 2 positive control and lane 1 negative control

DISCUSSION

Chlamydophilosis  characterized by abortion,
placentitis and decreased fertility in ovine enzootic
abortion (OEA) [25, 26], this disease, common in Europe,
North America and some parts of Africa, is a zoonosis
and therefore, the agent must be dealt with great care and
adequate microbiological precautions and laboratory
equipment [13].

Two serological tests indirect immunofluorescence
test and iELISA for detection of fetal antibody to
C.abortus for diagnosis of ovine abortion, an indirect
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ELISA (ROMP 91B ELISA) based on recombinant protein
fragment of the polymorphic outer membrane protein,
POMP 91B of C.abortus was developed by kennedy [27]
and used by longbottom [28], Indirect ELISA proved
more sensitive (84.2%) and specific (98.5%), than CF test
in experimentally as well as naturally infected sheep.
In this study The results obtained in ewes with
reproductive disorders using iELISA showed 90%
positivity which is significantly higher than that of CF test
(70%). The sensitivity and specificity obtained for indirect
ELISA (90% and 96% respectively) as compared to CF
test (70% and (88%) was higher. While both these tests
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were moderately in agreement (kappa — 0.6) this result was
accordance with the previous results of Travnicek et al
[29] who reported that the results obtained in sheep with
reproductive disorders using iELISA showed 63.2%
positivity which is significantly higher than that of CF
test (45.8%). The sensitivity and specificity obtained for
iELISA as comported to CF test was higher while both
tests were moderately in agreement (Kappa-0.568).

In this study 4 serum samples gave positive results
by CFT in apparently healthy pregnant ewes but these
samples gave negative results by iELISA this positive
reactors was in parallel with that of OIE [7] recorded
Antigenic cross reactivity between C.abortus and
C.Pecorum as well as with some gram-negative bacteria
(e.g. Acinebacter), can give rise to low false positive CF
test results. Furthermore, iELISA was found better at
differentiating C.abortus from C. pecorum in infected
animals [28].

An iELISA based on the rOMP90-4 fragment of the
outer membrane protein POMP90 is suitable for the
diagnosis of ovine enzootic abortion.This iELISA is
highly sensitive and specific, showing no cross reactivity
with animals infected with C.pecorum which gives this
test an important advantage over others based on
cross-reactive antigens and epitopes, such as CFT and
EB-based tests [30].

In the previous study to evaluate the performance of
two commercial EIISA, the CHEKIT®-CHLAMYDIA
which uses inactivated C. psittaci antigen and the
C.abortus ELISA produced by the Institute pourquier
which uses a recombinant fragment of the 80-90 kDa
(POMP) protein as improved alterative to CFT for
serological diagnosis of OEA. The results indicate that
the POMP-based pourquier-ELISA was highly specific
since it didn't react with any of the sera from the
SPF-lambs experimentally infected with various subtypes
of c¢. pecorum Furthermore, it didn't produce any false
positive results with reference sera known to be free from
OEA or with sera from of flocks with no clinical history of
abortions in contrast to chekit-ELISA and CFT that
recorded by vretou et al. [31] and in agreement with
Buendia et al. [25].

Clinical manifestation are not specific for diagnosis,
CFT and iELISA are screening tests may be complicated
with false positive in cross reactivity and or in animals
with bad physical and health condition OIE [7] so using
of molecular biology for confirmation the diagnosis of
chlamydophilosis is very important.

All tissue samples of placenta and aborted foeti from
ewes with positive CFT and iELISA showed the expected
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amplification product specific for c. abortus (119bp) and
also the results that showed PCR of foeti from ewes with
negative CFT and positive indirect ELISA recorded
positive PCR, so iELISA is a highly sensitive and specific
serologically test for diagnosis of enzootic chlamydial
abortion. Also, PCR is a specific, sensitive and rapid
accurate technique for diagnosis of ovine enzootic
abortion in ewes. These results were in agreement with
Nieves Ortega et al. [21] Reitt ef al. [32] juan manual ef al.
[33] and Da Silva et al. [34].

CONCLUSION

The results confirmed that infection with c. abortus
is common pathogens,control programs to eradicate this
disease must be and of great importance and should be
followed in diagnasis and control strategies as iELISA
seems to be suitable for diagnosing abortion due to
C.abortus and in particular to implement early
prophylactic measures as soon as the first cases of
abortion occur in order to stop the spread of infection
and prevent related economic losses Nevertheless, this
serological test must be combined with a more accurate
technique for C.abortus detection as PCR.

REFERENCES

1. Papp, J.R. and P.E. Shewen, 1996. Pregnancy failure

following vaginal infection of sheep with chlamydia

psittaci prior to breeding. Infection and Immunity,

64:1116-1125.

Aitken, 1.D., 2000. Chlamydia abortion In. Martin

WB, Aitken ID (Eds) : Diseases of sheep 3" ed. Black

well science. Oxford, U.K, pp: §1-86.

3. Longbottom, D., S. Fairley, S. Chapman, E. Psarrou,
E. vretou and M. livingtsone, 2002. Serological
diagnosis of ovine enzootic abortion by
enzyme- linked immunosobent assay with a
recombinant protein fragment of the polymorphic
outer membrane protein POMP90 of chlamydophila
abortus. Journal of Clinical Microbiology,
40: 4235-4243.

4. Cobb, T., 2009. Chlamydia in sheep: Causes and
treatment.  Available online at http/
www.heluim.com/items/149086 1 chlamydia-sheep-
causes-Treatment.

5. Jones, T.C., R.T. Hunt and N.W. King, 1997.

Enzootic abortion in ewes In : Veterinary Pathology,
6" edition, Lippincott, Williams and Wilkius,
Maryland, USA, pp: 406.



10.

11.

12.

13.

14.

15.

16.

Global Veterinaria, 11 (1): 65-70, 2013

OIE, 2008. Enzootic  abortion of ewes
(ovine chlamydophilosis) In : OIE manual of
diagnostic tests and vaccines for terrestrial Animals,
6(2): 1013-10-20. World organization for animal heath.
Available on line at: www.oiecut/ international-
standard-setting/ Ternestrialmaual/access_online.
OIE, 2000. Manual of standards for Diagnostic tests
and vaccine, pp: 515-521.

Anderson, ILA., A.J. Herring, G.E. Jones, J. C low
and A. Greig, 1995. Development and evaluation of
an indirect ELISA to detect antibodies to abortion
strains of Chlamydia psittasi in sheep sera vet.
Microbiol., 43: 1-12.

Gajdosova, E., E. Kovacova, J. kazar, A. Kolcunova
and A. sabo, 1994. Immunogenicity of vaccine
against enzootic abortion of ewes vet Med., Czech,
39: 589-596.

Pospisil, L., Z. veznik, M. Hirt, D. Svecova,
L. Diblikova and M. Pejcoch, 1996: Demonstration
of Chlamydia sp. In intestines and lungs of pigeons
and human corpses. Epidemiol. Mikrobiol. Imunol.,
45:123-126.

Veznik, Z. and L. pospisil, 1997. chlamydial infections
(in Czech). DVPZ, Brno, Czech Republik, pp: 163.
Travnicek, M., D. Kovacova, M.R. Bhide,
P. Zubricky and L. cisla-kova, 2002. Field evaluation
on an iELISA and CF test for detection of IgG
antibodies against chlamydophila abortus in goats,

sheep and rams. Vet Med-Czech, 47:2002,
7:195-198.
Salih Otlu, Mitat Sahin, Ahmet Unver and

0. Zgurclebi, 2007. Detection of Brucella melitensis
and chlamydophila abortus antibodies in aborting
sheep in the karsprovince of Turkey. Bull Vet Inst
Pulauy, 5: 493-495.

Lydia Cislokova, Monika Halanova, Daniela
kovacave and Asteria stefancikova, 2007.
Occurrence of antibodies against chlamydophila
abortus in sheep and goats in the Slovak Republic.
Ann. Agic. Environ. Med., 14: 243-245.

Salinas, J., M.R. Caro, J. Vicente, F. cuello,
A.R. Reyes-Carcia, A.J. Buendia, A. Rodolakis and
C. Gortazar, 2008. High prevalence of antibodies
against chlamydiaceae and chlamydophila abortus
in Wild ungulates using Two "in house" bloking
ELISA tests. G. Model Vetmic, 42232: 1-8.

Abd El-Razik, K.AM. A.A. Al-Humiany,
W.M. Ahmed, A.M.A. Barakat and H.A. Elfaday,
2011. Investigations on non brucella Abrtifacients
in small Runinants in Saudi Arabia with Emphasis
on Zoonotic causes Global Veterinaria, 6(1): 25-32.

69

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Ana D., M. Stone, Sachin Kumthekar,
Alfred chikweto, Derek Thomas, keshaw tiwari
and Ravindra N. Sharma, 2012. Exposure to zoonotic
Abortifacients among sheep and goats in Grenada.
International Journal of Animal and Vetrinany
Advances, 4(2): 113-118.

Aljumaah, R.S. and M.F. Hussien, 2012 serological
prevalenc of ovine and Caprine chlamydophilosis in
Riyadh region, Saudi Arabia African Journal of
Microbiology Research, 16(11): 2654-2658.

Creelan, J.L. and S.J. Mecullough, 2000. Evaluation of
strain  specific primer sequences from an
aboritifacient strain of ovine chlamydophila abortus
(chloamydia pscttaci) for the detection of EAE
byPCR.FEMS-Microbiology-letters., 190(1): 103-108.
Sykes, J.E., V.P. Studdert and G. Anderson, 1997.
Comparison of chlamydia psittaci from cats with
upper respiratory tract disease by polymerase chain
reaction analysis of the OmpA gene vet. Rec.,
140: 310-313.

Nieves Ortega, J.A., L.N. Navarro and M.C. Gallego,
2007. Evaluation of chlamydophila abortus DNA
extraction protocols for polymerase chain reaction
diagnosis in paraffin-embedded tissues. J. Vet Diagn
Invest, 19: 421-425.

Travnicek, M., D. Kovacova, P. Zubrcky and
L. Cislakova, 2001. Sero survey of sheep and goats
to chlamydia psittaci in slovakia during the years
1996-2000 Vet Med. Czech, 46: 281-285.

Martin, S.W., A.H. Meek and P. willeberg, 1988.
Veterinary Epidemiology-principles and Methods.
Iowa State University Press, pp: 73-76.

Anthony, J., M.D. viera, M. Joanne and Ph.D.
Garrett, 2005. Under standing interobserver A
agreement the kappa statistic Family Medicine,
37(5): 360-3.

Uendia, A.J., F. Cuello, M.C. Del Riol, Gallego,
R. Carom and J. Salinas, 2001. Field evaluation of a
new commercially available ELISA based on a
recombinant antigen for diagnosing chlamydophila
abortus (chlamydia psittaci serotype 1) infection. Vet
Microbiol., 78: 229-239.

Popp, J.R., P.E. showen and C.J. Garthey, 1993.
Chlamydia psittaci  infection and associated
infertility in sheep. Can J Vet Res, 57: 185-189.
Kennedy, H.E., S.J. Mccullough, D. Graham,
J. Cassidy, E.E. Malone and W.A. Ellis, 2001.
Detection of chlamydial antibody by fetal
serology-an aid to the diagnosis of ovine abortion.
J vet Diagn Ivest, 13: 30-35.



28.

29.

30.

31.

Global Veterinaria, 11 (1): 65-70, 2013

Longbottom, D., E. Psarrou, M. Livinstone and
E. vretou, 2001. Diagnosis of ovine abortion using
an indirect ELISA (roMp91B iELISA) based on a
recombinant protein fragment of the polymorphic
outer membrane protein POMP91B of chlamydophila
abortus. FEMs Microbial letters, 195: 157-161.
Travnicek, M., D. Kovacova, M.R. Bhide, P. Zubricky
and L. Cslakova, 2003. Detection of IgG antibodies
against chlamydophila abortus in sheep with
reproductive disorders Acta Vet. Bro, 72: 95-99.
David longbottom, Susan fairley stephanie chapman,
Evgenia psarrou, Evangelia vretou and Morag
Livingstone, 200 Serological diagnosis of ovine
Enzootic by Enzyme liked immunosorbent Assay
with a Recombinant protein Fragment of the
polymorphic outer membrane protein POMP90 of
chlamydophila abortus J.  clin Microbiol,
40(11): 4235-4243.

Vretou, F., E. Radouain, E. Psarrou, I. Kritikos,
E. xyouri and O. Mangana, 2007. Evaluation of two
commercial assays for the detection of
chlamydophila abortus antibodies vet. Micbiol,,
123: 1-3.

70

32.

33.

34.

Reitt, K., M. Hibe, A. Voegtiin and A. Pospischiul,
2007. Aetiology of bovine abortion in swizerland
from 1986 to 1995. a retrospective study with omph
on detection of Neospora Caninum and toxoplasma
gondi by PCR. J. Vet Med A physiol pathol clin Med,
54:15-22.

Juan Manuel Jimenez-Estrada, Marcos R. Escobedo-
Guerra, Grabirel Arteaga-Troncosa, Marcela lopez-
Hurtado, Maria de jesused Haro-Cruz, Roberto
Montes de oca Jimenez and Fermando M. Guerra-
infant, 2008. Detection of chlamydophila abortus in
sheep (ovis aries) in Mexico. American Journal of
Animal and Veterinary Sciences, 3(4): 91-95.

Da silva-Zacarias, F.G., M. Alfieri, Lunardi and
J. cesar, 2009. Validation of a PCR assay for
chlamydophila abortus rRNA gene detection in
murine model Braz, Arch. Biol. Technal, 52: 99-106.



