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ARTICLE INFO 
 ABSTRACT  

  The present study attempted to identify pathogens that may cause abortions in goats. The targets 
attempted were Toxoplasma, Leptospira, Listeria, Brucella and Chlamydophila. A total of thirty-two 
aborted fetuses were collected from Veterinary Clinics and Upazila Livestock Hospital from 
Mymensingh districts during the period from January/2018 to December/2019. The liver, lungs, 
spleen, kidney, stomach content and placenta were collected from the aborted fetus. The organs 
were fixed in 10% neutral buffered formalin, processed for H & E staining and examined under a 
microscope to visualize specific lesions. Parts of the organs were collected aseptically in falcon tubes 
and cryovials, preserved at -20 ºC for DNA extraction. Polymerase Chain Reaction (PCR) was 
performed to detect specific pathogens of caprine abortion. Histopathologically, banana shaped 
tachyzoite of Toxoplasma was seen in kidney of aborted fetus as suggestive of infectivity due to 
toxoplasmosis. Individualization of hepatocytes, hemorrhage and congestion in the interstitium were 
seen in leptospirosis suspected cases. In addition, cytoplasmic vacuoles in the hepatocytes, 
hemorrhages with infiltration of mononuclear cells around the central vein were seen in Listeria and 
Chlamydia infected cases respectively. Results of PCR with fetal DNA (N=32) showed Toxoplasma 
gondii (512 bp) in five cases (15.62 %). The PCR amplified Listeria monocytogenes (517 bp), 
Chlamydophila abortus (315 bp) and Leptospira interrogans serovar Hardjoprajitno (323 bp) species-
specific amplicons in three (9.4%), one (3.12%) and three (9.4%) aborted fetuses respectively. The 
causes of abortions due to brucellosis was not identified in this study. The infectious agents of 
caprine abortion, like Toxoplasma, Listeria, Chlamydia, and Leptospira, have public health 
importance. It needs extensive study to detect the causal agents of caprine abortion and design 
future preventive and control strategies for better production and management. 
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Introduction 

Abortion is the unpredicted termination of a pregnancy 
and there is a disturbance in the functioning of the 
afterbirth (placenta). This causes the premature 
forfeiture of the fetus, which may be dead or alive, 
infected or uninfected. Abortion in small ruminants can 
be caused by a variety of factors and can happen at any 
point throughout a pregnancy. The small ruminant 
sector has the potential to improve farmer and 
household living standards, as well as increase animal 
protein and, as a result, alleviate poverty (Kardjadj et 
al., 2016). Bangladesh is a tropical agro-based 
developing country, with over 26.43 million goats (DLS, 
2019-2020). The livestock sector contributed 1.47% to 
overall GDP in 2018-19, with livestock accounting for 

13.46% of total agricultural GDP (DLS, 2019). Small, 
marginal, and landless farmers in the villages own more 
than 98% of goats, which are kept in backyards by rural 
farmers (Bangladesh Economic Review, 2011), 
particularly poor women and children, as an integral 
part of the farming system (Chowdhury et al., 2003). 
However, goat productivity in Bangladesh is repeatedly 
affected by the onset of various infectious diseases. 
Many infectious agents, measures causing stress, drugs, 
nutritional deficiencies and toxic plants may be the 
cause of abortion. Various non-infectious and infectious 
agents can cause abortions in small ruminants (Holler, 
2012). Several infectious pathogens have the potential 
to cause significant disease in humans. Abortion has 
serious zoonotic consequences because it causes 
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reproductive loss (Roest et al., 2012). Microorganisms 
of public health relevance that cause abortion in small 
ruminants include Brucella, Listeria, Coxiella, 
Chlamydia, Leptospira, and Toxoplasma. These 
infectious agents easily spread among animals and 
humans in all farming systems (Benkirane et al., 2015). 
By consuming raw milk, unpasteurized milk and 
handling infected meat, people may also be infected in 
Bangladesh. Goat farm workers, veterinarians, abattoir 
workers, and farmers have a high occupational risk due 
to close contact with infected animals. Although 
abortion is greatly responsible for high economic loss in 
dairy goats and sheep, limited research has been 
done. Most epidemiological studies have been reported 
based on widespread serological tests all over the 
world, including Bangladesh (Sah et al., 2019). There are 
limited studies on the molecular detection of caprine 
abortion in Bangladesh. So, an extensive study is 
required to detect the causal agents of caprine abortion 
and design strategies for future management. 
Therefore, the aim of this study was to 
histopathological investigation of specific changes in 
visceral organs and to apply the Polymerase Chain 
Reaction (PCR) method for detection of specific causal 
agents of abortion. 
 

Materials and Methods 

Collection of samples 
A total of thirty-two aborted fetuses were collected 
from Veterinary Clinics and Upazila Livestock Hospital in 
Mymensingh districts during the period from 
January/2018 to December/2019. The aborted fetuses 
were examined externally and post-mortem 
examination was performed. The organs collected were 
the liver, lungs, spleen, kidney, stomach, and placenta 
from the aborted fetus. The organs were fixed in 10% 
neutral buffered formalin (NBF). Parts of the organs 
were collected in falcon tubes and cryovials, preserved 
at -20 ºC for DNA extraction and PCR detection of 
targeted diseases.  
 

Histopathology 

Formalin fixed tissues were processed and embedded in 
paraffin. Paraffin embedded tissues were then 
sectioned and stained with hematoxylin and eosin (H & 
E) stain (Luna, 1968). The stained sections were 
observed under light microscope (ZIESS Primostar) and 
images were captured electronically. 
 
DNA extraction from tissue samples 
DNA was extracted from the liver, spleen, kidney, 
stomach and placenta of the aborted fetus. The 
Wizard® Genomic DNA extraction Kit (Promega INC, 
USA) was used to extract the DNA using manufacturer 
instructions. The quality and quantity of the extracted 
DNA were measured by spectrophotometry 
(A260/A280) (Nanodrop 2000 machine, Shimadzu, 
Japan) and agarose gel (1.5%) electrophoresis 
respectively. A260/A280 ratio of 1.75 and above was 
considered as reasonable purity of DNA and 
concentration of all the extracted DNA were ranged 
between 250-300 ng/ μl. 
 
Polymerase chain reaction (PCR)  
Appropriate primer sequences (Table 1) for PCR were 
selected to amplify selected genes of these causal 
agents for the detection of their specific etiology. PCR 
reactions were performed on each DNA sample in a 25 
μl reaction mix containing 12.5 μl of One Taq® Quick-
Load® 2X Master Mix with standard buffer (New 
England Biolabs, USA), 1 μl (20 pmol) of each primer, 
9.5 μl nuclease free water and 1 μl template DNA/water 
(for water control tube). DNA amplification was carried 
out in a thermal cycler (Thermal Cycler PCR systems 
with Gradient Thermo Fisher Scientific, USA) using the 
thermal profile: 30 sec at 94 °C for initial denaturation 
in cycle one, followed by 35 cycles on 30 sec at 94 °C for 
denaturation, 30 sec at 58.5 °C (T. gondii), 30 sec at 50 
°C (C. abortus), 1 min at 57.5 °C (L. interrogans serovar 
Hardjoprajitno), 1 min at 55 °C (L. monocytogenes), 1 
min at 55 °C (B. melitensis) for annealing and 30 sec at 
68 °C for extension. This was followed by a final 
extension of 5 min at 68 °C. After completion of the PCR 
reaction, the tubes were held at 4 °C.  
 

 
Table 1. Oligonucleotide primers used in PCR detection of abortifacient infectious agents in Black Bengal goat  

Primers  Sequences (5’–3’) Organism Gene/Amplicon size References 

BMF AAATCGCGTCCTTGCTGGTCTGA Brucella melitensis IS711/ 731 bp 
 

Bricker and Halling, 1994.  
Unver et al., 2006 BMR TGCCGATCACTTAAGGGCCTTCAT 

LeptF1 CAATTCAAGACGCTGGAGTG Leptospira interrogans 
serovar Hardjoprajitno 

HP/ 323 bp Jahan et al., 2018 
 LeptR1 GTGCCAAGACCAGGGATTC 

ToxoplsF1 GAATTCGTTCGACAGAAAGGG Toxoplasma gondii B1/ 512 bp Jahan et al., 2018 
ToxoplsR1 CATTTCACCTGTATTTGCCAGC 
LMF AATTCCCACAGGACACAACC Listeria 

monocytogenes 
InlC /517 bp 

 
Liu et al., 2007 

LMR CGGGAATGCAATTTTTCACTA 
ChlAborF ATGAAACATCCAGTCTACTGG Chlamydophila abortus pmp / 315 bp  Laroucau et al., 2001 
ChlAborR TTGTGTAGTAATATTATCAAA 
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Electrophoresis 
The amplified PCR products were electrophoresed in 
1.5% agarose gel, stained with ethidium bromide and 
examined under a UV transilluminator (Cell Biosciences, 
Alphalmager HP, USA) documentation system. 
 

 

Results  

Age ranges 
The age range of aborted fetuses was 1.5 months to 5 
months in this study. Most abortion cases occurred 
during 1.5 to 5 months of gestation (Figure 1) in goats 
and ewes of 1-4 years of age.  

 
 
 
 
 
 
 
 
 
 
Figure 1. Examination of aborted fetus from goat. A: The fetus was delivered dead at 2 months of pregnancy. B-C: Aborted fetus 
and placenta from goat. The fetus was delivered dead at 1.5 months of pregnancy. 

 
Gross pathological observations 
The majority of fetuses were fresh, but autolysis and 
mummification were also observed. Most of the 
aborted fetuses were reported to have hepatomegaly, 
fragile liver, pale liver and kidneys. Furthermore, the 
placenta was swollen, friable and its cotyledons were 
speckled with whitish foci or nodules of necrosis. 
 
 

Histopathological observations 
Histopathologically, banana shaped tachyzoite of 
Toxoplasma was seen in the fetal kidney. Massive 
glomerulonephritis and banana-shaped tachyzoites of 
Toxoplasma (Figure 2) were found in the kidney of an 
aborted fetus. The placenta of an aborted goat infected 
by T. gondii shows placentitis, hemorrhage and 
congestion in the placenta, and infiltration of 
mononuclear cells into the placenta (Figure 3). 

 

                                   
 

Figure 2. Histopathology of the kidney of Toxoplasma gondii infected aborted goat fetus. A-B: massive glomerulonephritis 
(arrow) and banana shaped tachyzoites of Toxoplasma (arrows) were seen. H & E stain; (A = 40x, B = 100x). 
 

    
 
Figure 3. Histopathology of the placenta of Toxoplasma gondii infected aborted goat fetus. A: placentitis B: hemorrhages and 
congestion (arrows) C: infiltration of mononuclear cells (arrow) into the placenta were seen. H & E stain; (A-B = 10x, C = 40x) 

 

A B C 
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The histopathological section in the liver of an aborted 
goat infected by L. interrogans showed hemorrhages, 
mononuclear cell infiltration, multifocal accumulation 
of lymphocytes, dissociation of the hepatic cord and 
individualization of hepatocytes (Figure 4). The 
histopathological section in the kidney of an aborted 

goat fetus infected by L. interrogans showed 
hemorrhage and congestion in the interstitium, 
glomerulonephritis, massive glomerulonephritis and 
infiltration of mononuclear cells (Figure 5).  
 

 

                                      
 

Figure 4. Histopathology of the liver of Leptospira interrogans infected aborted goat fetus. A: multifocal accumulation of 
lymphocytes (arrows) B: hemorrhages (asterisk), mononuclear cell infiltration (blue arrow) and individualization of hepatocytes 
(arrow) were seen. H & E stain; (A = 10x, B = 100x). 

 

      
 

Figure 5. Histopathology of the kidney of Leptospira interrogans infected aborted goat fetus. A-B: hemorrhages and congestion 
(arrows) in the interstitium and C: glomerulonephritis (arrow) were seen. H & E stain; (A = 10x, B-C = 40x). 
 
The histopathological section of the liver of an aborted 
goat fetus showed infiltration of mononuclear cells with 
hemorrhages around the central vein (Figure 6A) 

infected by C. abortus. Hemorrhages was seen in the 
liver and cytoplasmic vacuoles in hepatocytes (Figure 
6B, 6C) infected by L. monocytogenes.  

 

       
 

Figure 6. Histopathology of the liver of aborted goat’s fetus. A: hemorrhages with infiltration of mononuclear cells around the 
central vein (arrow) were seen infected by Chlamydophila abortus. B-C: hemorrhages (arrows) and cytoplasmic vacoules (arrow 
heads) in hepatocytes were seen infected by Listeria monocytogenes. H & E stain; (A-B = 10x, C = 100x). 
 

The placenta of an aborted goat infected by L. 
monocytogenes showed placentitis at the placental 
junction and infiltration of reactive cells, predominantly 

neutrophils and lymphocytes (Figure 7) in the 
inflammed placenta. 
 



Detection of abortifacient infectious agents 

 

 162 

                                       
 
Figure 7. Histopathology of the placenta of Listeria monocytogenes infected aborted goat fetus. A-B:  placentitis (circle) in the 
placental junction and presence of rod shape bacteria (arrow heads) characteristics of L. monocytogenes with infiltration of 
reactive cells predominantly neutrophils and lymphocytes (arrows) in the inflammed placenta were seen. H & E stain; (A = 10x, 
B = 40x). 
 

Results of PCR 
In this study, out of 32 aborted fetuses tested, T. gondii, 
L. interrogans serovar Hardjoprajitno, C. abortus and L. 
monocytogenes were confirmed by molecular detection 
technique (PCR). DNA extracted from the fetal organs 
(N=32) showed T. gondii PCR amplicons (B1 gene, 512 
bp) (Figure 8A) in five cases (15.62 %). The PCR 

amplified L. interrogans (HP gene, 323 bp) (Figure 8B), 
C. abortus (pmp gene, 315 bp) (Figure 9A) and L. 
monocytogenes (InlC gene, 517 bp) (Figure 9B) species 
specific amplicons in three (9.4 %), one (3.12 %) and 
three (9.4 %) cases of aborted fetus respectively. 
However, brucellosis (IS711 gene, 731 bp) was not 
generated in this study. 

 
 
 
 
 
 
 
 
 
 
 
Figure 8. A. PCR amplified products of 512 bp fragments of the B1 gene of Toxoplasma gondii isolates from aborted goat fetus. 
L = DNA marker (100 bp), PC= positive control, NC= negative control, lane 01-04 = representative T. gondii isolates from the 
liver of goat. 
B. PCR amplified products of 323 bp fragments of the HP gene of Leptospira interrogans serovar Hardjoprajitno isolates from 
aborted goat fetus. L = DNA marker (100 bp), PC= positive control, NC= negative control, lane 01-03 = representative L. 
interrogans serovar Hardjoprajitno isolates from the kidney of goat. 
 
 
 
 
 
 
 
 
 
 

 
Figure 9. A. PCR amplified products of 315 bp fragments of the pmp gene of Chlamydophila abortus isolates from aborted goat 
fetus. L = DNA marker (100 bp), lane 1 = representative C. abortus isolates from the liver of goat, NC= Negative control, PC= 
Positive control. 
B. PCR amplified products of 517 bp fragments of the InlC gene of Listeria monocytogenes isolates from aborted goat fetus. L = 
DNA marker (100 bp), NC= Negative control, lane 05-07 = representative L. monocytogenes isolates from the liver of goat.  
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Discussion  
Abortion in sheep and goats can be sporadic and 
infrequent, although it can happen in "abortion 
storms," or outbreaks in which up to 10-40% of a flock's 
pregnancies are terminated, according to previous 
researchers in different countries of the world (Ahmed 
et al., 2008; Fentie et al., 2016; Yakubu et al., 2014). 
Abortion can occur for a number of reasons, including 
(particularly in the case of large outbreaks) infections 
with various bacteria, viruses, or protozoa. Thus, this 
study was designed to detect the abortifacient 
infectious agents in clinical cases of Black Bengal goat 
by investigating the histopathological alterations in 
visceral organs of aborted goats and molecular 
detection of specific causal agents of abortion. Out of 
32 aborted goats investigated, Toxoplasma, Leptospira, 
Listeria and Chlamydia were diagnosed tentatively by 
histopathological observations. Further, molecular 
detection technique (PCR) confirmed Toxoplasma, 
Leptospira, Listeria and Chlamydia in five, three, three 
and one case, respectively.  
 
In this study, in histopathological examination, massive 
glomerulonephritis and banana shaped tachyzoites of 
Toxoplasma were present in the kidney. The most 
common histopathological changes in the aborted 
fetuses were severe congestion, necrosis, and 
infiltration of multinucleated cells, as well as tissue 
cysts, tachyzoites, and bradyzoites in the liver, brain, 
heart, and lungs, and several clusters of dark purple 
banana-shaped T. gondii tachyzoites within the brain 
and heart (Khanamir et al., 2020). Intracellular protozoa 
were found in the tissue of the liver, lung, and 
myocardium (Tokiwa et al., 2019). Multiple parasite 
cysts of various sizes lodged and scattered between 
cardiac muscle fibers in sheep hearts were discovered 
during histological analysis (Zghair, 2016). In the lungs 
of sows, mild multifocal necrotizing pneumonia with 
intralesional protozoan tachyzoites was found. In the 
lungs, liver, lymph nodes, and brain of sows and 
aborted fetuses, histopathologic examination revealed 
multifocal necrotic lesions associated with adjacent 
protozoan tachyzoites (Kim et al., 2009). In the majority 
of the cases investigated, there were large clusters of 
dark purple banana-shaped T. gondii within the heart 
tissue (Ahmed et al., 2008). In addition, histopathologic 
examination revealed placentitis, hemorrhage and 
congestion, and infiltration of mononuclear cells in the 
placenta. Grossly, in the placental sections of some 
aborted fetuses, the placenta was swollen, reddish, and 
friable, and its cotyledons were speckled with whitish 
foci or nodules of necrosis (Khanamir et al., 2020). T. 
gondii's most prevalent lesion in abortion is necrotizing 
placentitis, which affects nearly exclusively 
cotyledonary areas (Dubey and Kirkbride 1990). To 
confirm T. gondii, PCR was performed to detect the B1 

gene of T. gondii and generated 512 bp amplicons in 
five cases (15.62%). This result is identical to Sah et al. 
(2019), who reported the first molecular detection of T. 
gondii in sheep and goat aborted fetuses in Bangladesh, 
with a rate of 15.52%. It is almost similar to the South 
Indian findings reported by Satbige et al. (2017). 
Toxoplasma DNA was found in 12.0% of aborted sheep 
fetuses in Iran's North Khorasan province (Salehi et al., 
2020) and 8.3% of aborted caprine and ovine fetuses in 
Iran's Kordestan province (Partoandazanpoor et al., 
2020), which is slightly low. T. gondii infection was 
found in 1.35% and 1.69% of slaughter goats and sheep, 
respectively, in North India (Kalambhe et al., 2017), and 
the prevalence of T. gondii infection in aborted fetuses 
of sheep and goats was estimated to be 5.4% and 3.8% 
respectively, in Spain (Moreno et al., 2012). 
 
In the present study, the histopathological section in 
the liver of an aborted goat infected by L. interrogans 
showed hemorrhage, multifocal accumulation of 
lymphocytes, mononuclear cell infiltration, dissociation 
of the hepatic cord and individualization of 
hepatocytes. Individualization of hepatocytes and 
sinusoidal dilation caused different degrees of 
congestion, mononuclear cell infiltration, and hepatic 
cord disruption in the liver (Vihol et al., 2020). 
Histopathological lesions of the kidney showed 
hemorrhages and congestion in the interstitium, 
glomerulonephritis, massive glomerulonephritis and 
infiltration of mononuclear cells. The positive samples 
in both the MAT and PCR tests had interstitial nephritis, 
perivasculitis, atherosclerosis, nephrosis, and fibrosis, 
according to histopathology (Suprayoga et al., 2021). 
Kidney sections revealed focal interstitial nephritis, 
pulmonary lesions, and congestion (Vihol et al., 2020). 
Interstitial nephritis, acute tubular necrosis, 
hydronephrosis, pyelonephritis, and glomerulonephritis 
are evidence of histopathological kidney abnormalities 
(Hajikolaei et al., 2016). Although the kidney is an 
essential reservoir for L. interrogans, interstitial 
nephritis is a common post-mortem finding in several 
species and is rarely identified as a cause of clinical 
disease in farm animals (Radostists et al., 2007). Several 
degenerative abnormalities in the kidneys are 
suggestive of the idea that the kidneys are the 
preferred host for leptospires, according to various 
researchers throughout the world. The hepatic and 
pulmonary diseases appear to be the outcome of 
multiplication of the organisms and spread during the 
leptospiremic phage infection (Greene et al., 2006). 
Leptospires are removed from the liver and other 
organs when antibodies develop, but their localization 
in kidney tubules continues. To confirm L. interrognas, 
PCR was used to amplify the 323 bp fragments of L. 
interrogans serovar Hardjoprajitno and was found 
positive in three cases (9.4%). This result is low because 
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leptospiral DNA was detected in 14.38% of goats using 
PCR in south Gujarat, India (Vihol et al., 2017) and 
14.16% in aborted bovine samples in some parts of the 
Chaharmahal Va Bakhtiari province of Iran (Doosti and 
Tamimian, 2011). This outcome is high from a report 
that leptospiral DNA was identified in 4.12% of the 
kidney samples of asymptomatic sheep slaughtered in a 
slaughterhouse (Almeida et al., 2019). In the Thirssur 
district of Kerala, India, 15.38% seroprevalence was 
recorded in goats (Divya et al., 2021). 
  
In the current study, the histopathological section of 
the liver of an aborted goat infected by C. abortus 
showed infiltration of mononuclear cells with 
hemorrhages around the central vein. Focal necrosis 
was observed in the fetus's liver, as well as minor foci of 
necrosis in the lungs, spleen, and, less frequently, the 
brain and lymph nodes (Buxton et al., 1990). To confirm 
C. abortus, PCR was performed to detect the 315 bp 
fragments of pmp gene of C. abortus and was found 
positive in one case (3.12%). This result is low because 
Chlamydial DNA was detected in 30.9% and 16.3% of 
abortion cases in sheep and goats, respectively, by 
either the order or family-specific PCR test in the 
northern region of India (Bhardwaj et al., 2017) and 
9.86% using PCR from fetal organ suspensions (Kalender 
et al., 2013). This outcome is very low from a report 
that the pmp gene of C. abortus was identified in 93.8% 
and 100% of samples collected from sheep and goats, 
respectively, in Eastern Saudi Arabia (Fayez et al., 2021). 
The true sheep and goat level seroprevalences were 
11.1% and 10.6% respectively (Fayez et al., 2021). The 
mean seroprevalence values of five states, Himachal, 
Punjab, Andhra, Maharashtra, Jammu and Kashmir of 
India were sheep-9.82% and goats-19.33% (Chahota et 
al., 2015). 
In the present study, the histopathological section of 
the liver of an aborted goat infected by L. 
monocytogenes showed hemorrhage and cytoplasmic 
vacoules in the hepatocytes. The placenta of an aborted 
goat showed placentitis at the placental junction and 
infiltration of reactive cells, predominantly neutrophils 
and lymphocytes, into the inflammed placenta. Aborted 
fetuses were usually edematous and autolyzed and 
have multiple foci of necrosis in the liver, spleen, and 
myocardium. In addition to the lesions in the fetus, 
aborting ewes and does had placentitis and 
endometritis (Radostits et al., 2007). In the present 
study, L. monocytogenes was detected in three cases 
(9.4%) by conventional PCR. Similary, almost similar 
findings reported by Hilal et al. (2017) sheep and goats 
reared by nomads in the Jammu region of J & K 10.4% 
were identified as L. monocytogenes and Pournajaf et 
al. (2016) L. monocytogenes was detected in goats 10% 
and in sheep 8%. However, a study reported the higher 
prevalence of L. monocytogenes in goats (14%) in 

Nagpur, Central India (Vaidya et al., 2018) and a lower 
prevalence (1%) in Bangladesh (Paul et al., 2021). 
 
Another important abortifacient infectious agent is 
Brucella. Brucellosis in goats is caused by B. melitensis. 
B. melitensis is divided into three biovars (1–3), each of 
which is extremely harmful to humans. The disease was 
initially found in cattle in 1967, buffalo in 1997, humans 
in 1983, and goats in 1988 in Bangladesh, using blood 
serology (Rahman et al., 2011). Small ruminants from all 
around the world, including Bangladesh, have been 
diagnosed with Brucellosis (El-Ansary et al., 2001). 
Sarker et al. (2016) reported on B. abortus and B. 
melitensis seroprevalence and molecular diagnosis in 
Bangladesh. However, in this study brucellosis was not 
detected in any cases may be due to small sample sizes. 
Therefore, further an extensive study is required with 
large sample sizes. 
 

Conclusion  

The present study identified the abortifacient infectious 
agents (T. gondii, L. interrogans serovar Hardjoprajitno, 
L. monocytogenes and C. abortus) in clinical cases of 
Black Bengal goats. However, brucellosis was not 
detected in any cases. The abortifacient agents in 
livestock are the cause of considerable economic losses 
for farmers and farming communities, and are of great 
importance to public health, if microorganisms that 
may cause diseases in humans prompt them. The 
causes of these abortions remain undiagnosed in most 
cases. So, an extensive study is required to detect the 
causal agent of caprine abortion and design strategies 
for future management. 
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