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ABSTRACT

Abortion is the major reproductive problem in goats faced by goat-keepers. Abortion in animals including goats is caused mainly by
infectious agents. The current study was planned to assess the presence of Brucella melitensis, Chlamydophila spp.,
Campylobacter spp., Brucella abortus and Coxiella burnetii in the genital tracts of goats and foetal stomach contents. A total of
260 biological samples (vaginal/preputial secretions and foetal stomach contents) were randomly collected from the goats.
The genomic DNA extraction from the samples was done by using the commercial kit. The detection of the targeted infectious
agents in the biological samples was done by species as well as genus-specific polymerase chain reactions. Standardization of
PCRs was done using gradient PCR. The PCR products were run in a 1% agarose gel to determine the gene size. Out of 260 samples,
the presence of Coxiella burnetii was not detected in any sample. Brucella abortus was detected in two aborted goats. Only 10 samples
out of 260 (6 vaginal swabs from the aborted goats and 4 foetal stomach contents) were found positive for Brucella melitensis.
A total of 117 samples were found positive for Chlamydophila spp., whereas 84 were found positive for Campylobacter spp. A
total of 63 samples were found positive for both Chlamydophila spp. and Campylobacter spp. The present study concludes that
Chlamydophila and Campylobacter spp. were found as the prevalent microbial agents, which may be associated with abortion in

goats in the forthcoming pregnancies in adverse conditions.
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The diseases are one of the major problelms faced in
goat farming which are responsible for significant economic
losses to the farmers (Mahdi et al., 2015; Doley and
Nekibuddin, 2017). Amongst the diseases, genital
abnormalities are the important ones that adversely affect
reproductive potential of the goats (Azawi et al., 2010).
The important reproductive aliments in goats are abortion,
retention of placenta and stillbirth (Beena et al., 2017). Out of
the aliments mentioned above, abortion is the commonest
one, which affects productivity profoundly in goats and
sheep (Menzies, 2011).

Both infectious and non-infectious agents may cause
abortion in goats (Entrican et al., 2009), but infectious ones
are the predominant cause of caprine abortions (Smith
and Sherman, 2009). Further, caprine abortion is mainly
caused by the bacterial pathogens amongst the infectious
agents (Smith and Sherman, 2009; Kahn and Line, 2010).
There are several viruses such as Akabane, Cache Valley,
Blue Tongue, Border Disease, Herpes, Nairobi Sheep
Disease, PPR, Rift Valley Fever, Wesselsbron Disease,
Bovine Viral Diarrhoea, etc, which are capable to cause
abortions in goats (Smith and Sherman, 2009) and caprine
herpes virus is the most common one in causing abortions
in goats (Moeller, 2001; Kahn and Line, 2010). Under the
parasitic agents, Toxoplasma gondii, Neospora caninum,
Sarcocystis, Anaplasma, etc. may cause caprine abortions
and the most common one is Toxoplasma gondii
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(Shaapan, 2016). The fungal agents associated with caprine
abortions are Aspergillus, Candida, Mucor, Rhizopus,
Penicillium, Cladosporium, Rhodotorula, Absidia, Alternaria,
Fusarium, etc. (Pal etal., 1985; Pal, 1988; Verma et al., 1999).
Aspergillus followed by Candida is the most prevalent fungi
associated with abortion in goats (Vandyousefi and
Zoghi, 1988). Brucella, Chlamydia, Coxiella burnetii,
Campylobacter, Listeria monocytogenes, Leptospira (mostly
interrogans, grippotyphosa and pomona), Mycoplasma,
Salmonella, E. coli, S. aureus, Pseudomonas aeruginosa,
Streptococcus, Aeromonas, Fusobacterium, Trueperella
pyogenes, etc. are the main causative agents of caprine
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abortions under Bacteria, Rickettsia and Chlamydia
(Menzies, 2011, Elhaig et al., 2018; Tejedor-Junco et al., 2019)
and the most common ones are Brucella melitensis,
Chlamydophila, Coxiella burnetii, Campylobacter and
Listeria monocytogenes (Menzies, 2011; Kushwaha et al.,
2016; Saini et al., 2017; Rossetti et al., 2017; Rajagunalan
et al., 2019; Lakshmikanth et al., 2021). These microorganisms
are also capable to cause infections/diseases in human
beings (Kumar et al., 2010; Méandar et al., 2015). The presence
of the above microorganisms in the genital tract of the male
goat may cause deterioration of semen quality leading to
reduced sperm motility and viability (Gangwar et al., 2020)
and may spread the infection to female goats through natural
service as well as artificial insemination (Mandar et al., 2015).
Likewise, the presence of the said microorganisms in the
female genital tracts may cause abortion and infertility in
goats and simultaneously, may infect male goats and
humans as well (Gangwar et al., 2020). That is why, the
current study was undertaken to assess the association of
Brucella melitensis, Chlamydophila spp., Campylobacter
spp., Brucella abortus and Coxiella burnetii with caprine
abortions.

The study was conducted during the year 2020-2021 at
ICAR-Central Institute for Research on Goats (ICAR-CIRG),
Makhdoom, Farah, Mathura, Uttar Pradesh (India).

Sample collection

A total of 260 biological samples (number of preputial
secretions=230, number of vaginal secretions=15 and
foetal stomach content=15) were aseptically collected and
immediately transported to the Microbiology Laboratory of
ICAR-CIRG for further investigation. The samples were
comprised of vaginal and preputial secretions of goats

and stomach contents from the aborted foetuses. The goats
reared at ICAR-CIRG and the field goats of Districts Agra
and Mathura of Uttar Pradesh and Bharatpur of Rajasthan
(India) were selected for the experimentation.

Extraction of the genomic DNAs

The genomic DNA extraction from the biological samples
was done by using DNASure ® Tissue Mini Kit (Genetix
Asia Pvt Ltd) according to the protocol of the manufacturer.
The extracted DNAs were run in a 0.8% agarose gel to
determine their presence and integrity.

Molecular identification of the microorganisms

The detection of the targeted infectious agents (Brucella
melitensis, Brucella abortus, Coxiella burnetii, Chlamydophila
spp. and Campylobacter spp.) in the biological samples
(vaginal/preputial secretions and foetal stomach contents)
was done by specific polymerase chain reactions (PCRs;
species and genus-specific). Standardization of PCRs was
done using gradient PCR. Details regarding the primers,
target genes and size of PCR products are given in Table 1.
Likewise, the details regarding the PCR conditions are given
in Table 2. The PCRs were performed by using EmeraldAmp
GT PCR Master Mix (DSS Takara) following the
manufacturer’s instructions. The PCR products were run in
a 1.5% TAE-agarose gel with a 100 bp marker (Thermo
Scientific) to determine the gene size.

Out of 260 samples, the presence of Coxiella burnetii
was not detected in any sample (Table 3; Fig 1). Thus, in
our study, the role of Coxiella burnetii in causing an abortion
in goats was not proven in the sampling area. But, Vaidya et al.
(2010) demonstrated the prevalence of Q fever in goats as
6.1% after screening a total of 53 samples (genital swabs,

Table 1: Details regarding the target genes, the primers and size of the PCR products.

Name of organism  Name of gene Primer sequence

Product size Reference

B. melitensis OMP-31 5'-ATGTTCGCCACGTCCGCTATGG-3' 121 bp Saini et al.,, 2017
5'-CGGTTACGCAGGCGGCAAGT-3'

B. abortus 16SrRNA 5'-TCGAGC GCC CGC AAG GGG-3' 905 bp Marianelli et al., 2008
5'-AAC CAT AGT GTC TCCACT AA-3'

Chlamydophila 16S rRNA 5'-GATGAGGCATGCAAGTCGAACG-3' 278 bp Borel et al., 2006
5-CCAGTGTTGGCGGTCAATCTCTC-3'

Campylobacter 16SrRNA 5-GGATGACACTTTTCGGAGC-3' 816 bp Inglis and Kalischuk, 2003
5-CATTGTAGCACGTGTGTC-3'

C. burnetii 1S1111 5'-TATGTATCCACCGTAGCCAGTC-3' 687 bp Berri et al., 2009
5-CCCAACAACACCTCCTTATTC-3'

Table 2: Cycling conditions of the different primers set during the PCRs.

Name of Initial Secondary Annealing . Final

] ) ) ) Extension ) Cycles

microorganism denaturation denaturation temperature extension

B. melitensis 98°C/2 min 98°C/0.5 min 60°C/0.5 min 72°C/0.5 min 72/5 min 35

B. abortus 95°C/2 min 95°C/0.5 min 54°C/0.5 min 72°C/1.5 min 72/10 min 35

Chlamydophila 98°C/2 min 98°C/0.5 min 56°C/0.5 min 72°C/0.5 min 72/5 min 35

Campylobacter 98°C/2 min 98°C/0.5 min 52°C/0.5 min 72°C/0.5 min 72/5 min 35

C. burnetii 98°C/2 min 98°C/0.5 min 56°C/0.5 min 72°C/0.5 min 72/5 min 35
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Table 3: Percent positivity of the microorganisms in the genital
tracts of the goats.

milk, fecal swabs, urine and serum). Rajagunalan et al.,
2019 reported the first case of abortion induced by Coxiella

burnetii in goats in India.

Name Number of Number of % ) ) )
of samples positive o 't(') ] Brucella abortus was detected in the vaginal secretions
microorganisms tested samples ositivity  of t.wo gborted goats, whereas presence pf Brucella
- — melitensis, Campylobacter spp., Chlamydophila spp. and
Coxiella burnetii 260 0 0.0 . L . .
5 la ab 260 ) 0.76 Coxiella burnetii in these goats was not confirmed, which
rucefia a o.rtus ) : indicates the potential of Brucella abortus to cause abortion
Brucella melitensis 260 10 380 i goats too (Table 3; Fig 2). This is the unique finding of this
Campylobacter spp. 260 84 8230 study. However, Moeller (2001) also reported that caprine
Chlamydophila spp. 260 nrs 45.0  aportion occurred due to Brucella abortus.
700 bb — ——— (87 bp
600 bp -
Lane 1: Molecular weight marker (100 bp).
Lane 2-5: Positive controls.
Lane 6: Negative control.
Lane 7-8: Negative samples.
Fig 1: Detection of C. burnetii by PCR.
900 bp
500 bp
Lane 1: Molecular weight marker (100 bp).
Lane 2-3: Positive samples.
Lane 4, 6: Negative samples.
Lane 5: Positive control.
Lane 7: Negative control.

Fig 2: Detection of B. abortus by PCR.
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Only 10 samples out of 260 (6 vaginal swabs from the
aborted goats and 4 fetal stomach contents) were found
positive for Brucella melitensis (Table 3; Fig 3), whereas
Brucella melitensis, Brucella abortus, Campylobacter spp.,
Chlamydophila spp. and Coxiella burnetii were not detected
in these goats. However, many other workers reported a higher
prevalence of B. melitensis in genital tracts of goats as well
as the main cause of caprine abortions (Smith and Sherman,
2009; Kahn and Line, 2010; Samadi et al., 2010; Sadhu et al.,
2015). Hence, further study is required to evaluate the current
finding about role of Brucella melitensis in caprine abortion.

A total of 117 samples were found positive for
Chlamydophila spp. (110 preputial secretions and 7 stomach
contents) (Table 3; Fig 4), whereas 84 were found positive
for Campylobacter spp. (all preputial secretions) (Table 3;
Fig 5). A total of 63 samples were found positive for
both Chlamydophila spp. and Campylobacter spp. These
two microorganisms, being commensals, can act as
opportunistic pathogens and their pathological significance
needs to be associated with the gross and histopathological
changes in the affected animals. Gangwar et al. (2020) found
53.13% of samples positive for Chlamydophila spp.

200 bp «——

106bp «———

Lane 1: Molecular weight marker (100 bp).
Lane 2, 4-5: Negative samples.
Lane 3: Positive sample.

— > 121bp

Fig 3: Detection of B. melitensis by PCR.

Lane 1: Molecular weight marker (100 bp).
Lane 2-6: Positive samples.

Lane 7-8: Negative samples.

Fig 4: Detection of Chlamydophila spp. by PCR.

Volume 60 Issue 6 (June 2026) 1125



Molecular Detection of Brucella melitensis, Chlamydophila spp., Campylobacter spp., Brucella abortus and Coxiella burnetii in..

Lane 1: Molecular weight marker (100 bp).
Lane 2, 3: Positive samples.
Lane 4: Negative sample.
Lane 5: Negative control.
Lane 6, 7: Positive controls.

.~~~ 816 bp

Fig 5: Detection of Campylobacter spp. by PCR.

and Sharma et al. (2008) also found Chlamydophila spp.
as the most common cause of abortions in goats and
sheep. However, contrary to our finding, in a study
conducted by Beena et al. (2017), 5.30% positivity of
Campylobacter spp. was reported in the genital samples
from goats, whereas in another study, campylobacteriosis
was reported only rarely as a cause of abortion in goats
(Moeller, 2001).

Thus, the present study concludes that Chlamydophila
spp. and Campylobacter spp. were found as the prevalent
microbial agents, which may be associated with abortion
in goats in adverse conditions during the forthcoming
pregnancies.

CONCLUSION

Chlamydophila spp. followed by Campylobacter spp. were
found as the most prevalent microorganisms in the genital
tracts of goats. Brucella abortus was also detected in the
aborted goats indicating its potential to cause abortion in
goats too. The presence of Coxiella burnetii was not detected
in a single sample and Brucella melitensis was found in a
few samples only. This finding is not in concurrence with the
fact that Brucella melitensis and Coxiella burnetii are the
main cause of caprine abortions. Hence, extensive
investigation with a structured sampling plan is required to
establish the association of the targeted microorganisms
(Brucella melitensis, Chlamydophila spp., Campylobacter
spp., Brucella abortus and Coxiella burnetii) with caprine
abortions and their epidemiological significance.

ACKNOWLEDGEMENT

The authors are thankful to the Director, ICAR-Central
Institute for Research on Goats (ICAR-CIRG), Makhdoom
for his financial as well as logistic support to carry out the
research work.

Ethical statement

The sample collection from the animals was done after
taking approval from Institutional Animal Ethics Committee
(IAEC) and Committee for the Purpose of Control and
Supervision of Experiments on Animals (CPCSEA).

Conflict of interest
All authors declare that they have no conflict of interest.

REFERENCES

Azawi, O.l., Al-Abidy, H.F. and Ali, A.J. (2010) Pathological and
bacteriological studies of hydrosalpinx in buffaloes. Reproduction
in Domestic Animals. 45(3): 416-420.

Beena, V., Pawaiya, R.V.S., Gururaj, K., Singh, D.D., Mishra, A.K.,
Gangwar, N.K., Gupta, V.K., Singh, R., Sharma, A.K.,
Karikalan, M. and Kumar, A. (2017). Molecular etiopathology
of naturally occurring reproductive diseases in female
goats. Veterinary World. 10(8): 964-972.

Doley, S. and Nekibuddin, A. (2017). Isolation and antibiogram of
aerobic bacterial pathogen associated with respiratory
tract of apparently healthy goats. International Journal
of Chemical Studies. 5(3): 817-819.

Elhaig, M.M., Selim, A., Mandour, A.S., Schulz, C. and Hoffmann
B. (2018). Prevalence and molecular characterization of
peste des petits ruminants virus from Ismailia and Suez,
Northeastern Egypt, 2014-2016. Small Ruminant Research.
169: 94-98.

Entrican, G., Wattegedera, S., Rocchi, M. and Wheelhouse, N. (2009).
Pregnancy, indoleamine 2, 3-dioxygenase (IDO) and
chlamydial abortion: An unresolved paradox. Veterinary
Microbiology. 135(1-2): 98-102.

Gangwar, C., Kumaresan, G., Mishra, A.K., Kumar, A., Pachoori,
A., Saraswat, S., Singh, N.P. and Kharche, S.D. (2020).
Molecular detection of important abortion causing
microorganisms in preputial swab of breeding bucks
using PCR based assays. Reproduction in Domestic
Animals. 55(11): 1520-1525.

1126 Indian Journal of Animal Research



Molecular Detection of Brucella melitensis, Chlamydophila spp., Campylobacter spp., Brucella abortus and Coxiella burnetii in..

Kahn, C.M. (2010) The Merck Veterinary Manual. 10™" Edition,
Merck and Co., Inc., Rahway, N.J. pp. 23-26.

Kumar, A., Kumar, A., Sadish, S., Latha, C., Kumar, K. and Kumar,
A. (2010). Epidemiology of brucellosis in occupationally
exposed human beings. Indian Journal of Animal Research.
44(3): 188-192.

Kushwaha, N., Rajora, V.S., Mohan, A., Upadhyay, A.K. and Kumar,
R. (2016). Comparison of serological tests for detection
of Brucella antibodies in cattle of an organized dairy farm.
Indian Journal of Animal Research. 50(1): 69-74. doi: 10.
18805/ijar.8565.

Lakshmikanth, K.S., Sharma, N.S., Pathak, D. and Kaur, P. (2021).
Studies on diagnosis of bovine brucellosis by immunocyto
chemistry and immunohistochemistry. Indian Journal of
Animal Research. 56(11): 1407-1411. doi: 10.18805/1JAR.
B-4203.

Mahdi, A.A., Al-Nagshabendy, A.A. and Haddel, B.T. (2015). A study
of some pathological lesions in the lung of sheep and
Duhok abattoir. Basrah Journal of Veterinary Research.
14(2): 265-277.

Mandar, R., Punab, M., Borovkova, N., Lapp, E., Kiiker, R., Korrovits,
P., Metspalu, A., KrjutSkov, K., Nolvak, H., Preem, J.K.
and Oopkaup, K. (2015). Complementary seminovaginal
microbiome in couples. Research in Microbiology. 166(5):
440-447.

Menzies, P.I. (2011). Control of important causes of infectious abortion
in sheep and goats. Veterinary Clinics Food Animal Practice.
27: 81-93.

Moeller Jr, R.B. (2001). Causes of caprine abortion: Diagnostic
assessment of 211 cases (1991-1998). Journal of Veterinary
Diagnostic Investigation. 13(3): 265-270.

Pal, M. (1988): Aspergillus niger associated with mycotic abortion
in buffalo (Bubalus bubalis). Mycoses. 31: 17-19.

Pal, M., Mehrotra, B.S. and Dahiya, S.M. (1985). Studies on mycotic
abortion caused by Aspergillus fumigatus Fresenius.
Indian Journal of Animal Reproduction. 6: 43-48.

Rajagunalan, S., Gururaj, K., Lakshmikantan, U., Murugan, M.,
Ganesan, A., Sundar, A., Sureshkannan, S. andani, D.
and Pawaiya, R.V.S. (2019). Detection of the presence
of Coxiella burnetii in a case of goat abortion: A first report
from India. Tropical Animal Health and Production. 51(4):
983-986.

Rossetti, C.A., Arenas-Gamboa, A.M. and Maurizio, E. (2017).
Caprine brucellosis: A historically neglected disease with
significant impact on public health. PLoS Neglected
Tropical Diseases. 11(8): e0005692.

Sadhu, D.B., Panchasara, H.H., Chauhan, H.C., Sutariya, D.R.,
Parmar, V.L. and Prajapati, H.B. (2015). Seroprevalence
and comparison of different serological tests for brucellosis
detection in small ruminants. Veterinary World. 8(5): 561-
566.

Saini, S., Gupta, V.K., Gururaj, K., Singh, D.D., Pawaiya, R.V.S.,
Gangwar, N.K., Mishra, A.K., Dwivedi, D. andani, D.,
Kumar, A. and Goswami, T.K. (2017). Comparative
diagnostic evaluation of OMP31 gene based TagMan ®
real-time PCR assay with visual LAMP assay and indirect
ELISA for caprine brucellosis. Tropical Animal Health and
Production. 49(6): 1253-1264.

Samadi, A., Ababneh, M., Giadinis, N.D. and Lafi, S.Q. (2010).
QOvine and caprine brucellosis (Brucella melitensis) in
aborted animals in Jordanian sheep and goat flocks.
Veterinary Medicine International. 28: 458695. doi: 10.4
061/2010/458695.

Shaapan, R.M. (2016). The common zoonotic protozoal diseases
causing abortion. Journal of Parasitic Diseases. 40(4):
1116-1129.

Sharma, M., Batta, M.K., Katoch, R.C. and Andersen, A.A. (2008).
A field investigation of bacterial etiology of abortions
among migratory sheep and goats in North-West hill
states of India. Veterinarski Arhiv. 78(1): 65-71.

Smith, M.C. and Sherman, D.M. (2009). Respiratory System. In:
Goat Medicine. Wiley-Blackwell Publication, lowa, 2™
edition. pp. 354-355.

Tejedor-Junco, M.T., Gonzéalez-Martin, M., Corbera, J.A., Santana,
A., Hernandez, C.N. and Guitiérrez, C. (2019). Preliminary
evidence of the seroprevalence and risk factors associated
with Chlamydia abortus infection in goats on the Canary
Islands, Spain. Tropical Animal Health Production. 51(1):
257-260.

Vaidya, V.M., Malik, S.V., Bhilegaonkar, K.N., Rathore, R.S., Kaur,
S. and Barbuddhe, S.B. (2010). Prevalence of Q fever in
domestic animals with reproductive disorders. Comparative
Immunology, Microbiology and Infectious Diseases. 33:
307-321.

Vandyousefi, D. and Zoghi, E. (1988). Mycotic abortions in Iran.
Archives de Institut-Razi. 38: 65-71.

Verma, S., Katoch, R.C., Jand, S.K. and Nigam, P. (1999). Fungi
associated with abortions and infertility in does and ewes.
Veterinarski Arhiv. 69(1): 1-5.

Volume 60 Issue 6 (June 2026) 1127



