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Abstract

Perinatal calf mortality in dairy herds has been reported worldwide. The etiology of stillbirth 
is multifactorial, and can be caused by various species of bacteria and environmental factors. 
Among them some potential pathogens from the Mollicutes class such as Mycoplasma (M.) spp. 
and Ureaplasma (U.) diversum can be isolated from the bovine genital tract and other organs of 
the suspected cattle. The aim of this study was to evaluate if the bacteria belonging to the Molli-
cutes class i.e. M. bovis, M. bovigenitalium, M. canadense, M. canis, M. arginini, M. bovirhinis, M. 
dispar, M. alkalescens and U. diversum could have an impact on perinatal calf mortality in selected 
Polish dairy farms. The material was: 121 stillborn calves (SB), 21 live born calves (C) and 131 
cows (dams) from 30 Polish Holstein-Friesian herds. Samples were examined from all the SB 
calves’ and six control euthanized calves’ abomasal contents and lung samples collected during 
necropsy, and from the dams’ serum and placenta. In dams the serological ELISA, and in calves 
and placenta samples molecular PCR/denaturing gradient gel electrophoresis, methods were 
used. Screening of dams’ sera for antibodies to M. bovis (ELISA) showed seven dams positive for 
M. bovis, whereas none of the nine examined Mollicutes microorganisms were detected in the 
placenta and calves.
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Screening for Mollicutes microorganisms  
in perinatal calf mortality cases in Polish 

dairy herds

Introduction

Worldwide perinatal mortality of dairy calves varies 
from 2% to 10% (Mee et al. 2008). The causes of still-
birth (SB) are multifactorial, including bacterial infec-
tion, and it can vary in different regions and countries 

(Berglund et al. 2003, Jawor et al. 2013, Jawor et al. 
2017). Pathogens from the Mollicutes class - Mycoplas-
ma (M.) spp. and Ureaplasma (U.) diversum can be iso-
lated from the bovine genital tract (Doig 1981). One  
of the most important bovine mycoplasma species -  
M. bovis – is a versatile pathogen and has been previ-
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ously reported in bovine pneumonia cases (Nicholas  
et al. 2008), in cases of arthritis and meningitis  
(Stipkovits et al. 1993), abscesses (Kinde et al. 1993) 
and genital disorders (Ruhnke 1994). There are a few 
reports of M. bovis – induced abortions as well as isola-
tion of M. bovis from aborted fetuses and joints from 
neonatal animals (Stalheim and Proctor 1976, Byrne  
et al. 1999). A number of other mycoplasmas isolated 
from the bovine urogenital tract or aborted fetuses,  
including: M. bovigenitalium, U. diversum, M. bovirhinis, 
M. canadense, M. alkalescens and M. arginini.  
M. bovigenitalium and U. diversum are thought to be 
causes of abortions (Doig 1981, Wittkowski et al. 1984, 
Gale 1987). M. arginini is one of the primary pneumo-
nia pathogens, but it was rarely isolated from respira- 
tory bovine cases (Hirose et al. 2003). U. diversum – 
closely related with mycoplasmas species, was often 
isolated from the bovine urogenital tract, is able to 
cause infection, and contributes to pneumonia cases as 
well (Wittkowski et al. 1984, Gale 1987). M. alkalescens 
has mostly been implicated in mastitis in cattle. It has 
been isolated from bulk tank milk samples, as well as 
from outbreaks and sporadic cases of clinical mastitis 
(Jasper 1980). M. bovirhinis, M. canadense and M. dispar 
are thought to play a secondary role in infection, since 
they are not able to induce an infection independently 
but only to complicate an existing infection (Gourlay  
et al. 1978, Muenster et al. 1979, Ross 1993, Nicholas  
et al. 2008). M. canis shows a predilection for the repro-
ductive tract of dogs, but is also often isolated from  
bovine pneumonia cases (Nicholas et al. 2008, Chazel 
et al. 2010).

In Poland the seroprevalence of M. bovis in the en-
tire cattle population was previously estimated at 76.6% 
(Bednarek et al. 2012) and at 64.3% in the Polish cattle 
population suffering from BRD (Dudek and Bednarek 
2012). Moreover, based on the latest study concerning 
other pathogens belonging to the Mollicutes class,  
various such species were reported both in calves and 
adult Polish cattle (Szacawa 2015, Szacawa et al. 2016). 

The aim of this study was to examine whether, and 
what kind of, the selected bacteria from the Mollicutes 
class could have an impact on perinatal calf mortality in 
selected Polish dairy herds.

Materials and Methods

The experimental design was approved by the II Local 
Ethics Committee in Wroclaw (permission numbers 
23/2012, 58/2014, 60/2014).

Samples

The study was carried out on 142 calves with a ges-

tation of ≥260 days and 131 of their dams. One hundred 
and twenty-one stillborn calves (SB) were born by 110 
dams (11 cows birthed twin SB calves each), and  
21 control calves (C) were born after normal assisted 
calvings by 21 control dams. The calves were born  
between November 2013 and June 2015 in 30 Polish 
Holstein-Friesian herds. After calving, the fetal part of 
the placenta and serum samples from dams were col-
lected. From the C group, six male calves were eutha-
nized and necropsied according to the same project- 
-specific protocol as the SB calves. During necropsy the 
abomasal content and lung samples were collected 
aseptically. All samples were aliquoted and frozen at 
-80°C until analysed. 

Anti-M. bovis specific antibody detection 

Anti-M. bovis specific antibodies in the cow sera 
were analysed using a commercial indirect ELISA kit 
(Bio-X Diagnostics, Jemelle, Belgium) according to the 
manufacturer’s instructions. Optical densities were 
measured at λ=450 nm. The sample was considered 
positive if its value as Val (the signal read for each sam-
ple well divided by the corresponding positive control 
serum signal and multiplied by 100) was greater or 
equal to 37%. Each serum’s degree of positivity was 
then determined as one plus (1+) by 37%<Val<=60%, 
two plus (2+) by 60%<Val<=83% and three plus 
(3+) by 83%<Val<=106%. Results were considered 
negative when Val was under 37%.

DNA extraction 

DNA from post-mortem lung tissue samples, abo-
masal content and placenta samples was examined. Ap-
proximately 24.0±1.0 mg of collected tissue were ho-
mogenized and placed in 20 ml of PBS (pH 7.4±0.2). 
DNA was extracted from 100 μl of the homogenate. 
DNA extraction from tissue samples was performed  
using the QIAmp DNA Mini Kit (QIAGEN, Hilden, 
Germany) following the manufacturer’s procedure.

Mycoplasma spp. and U. diversum identification 

PCR/denaturing gradient gel electrophoresis 
(PCR/DGGE) was performed using a DCode Univer-
sal Mutation Detection System (Bio-Rad, USA) for the 
detection of Mycoplasma spp. and U. diversum.  
The primers were described by McAuliffe et al. (2005) 
and the DGGE method by McAuliffe et al. (2005) with 
modifications of PCR conditions (Dudek et al. 2016) 
and gel composition (Szacawa et al. 2015). DNA from 
the following strains of the bacteria was used as con-
trols: reference strain of M. bovis (ATCC 25523), type 
strains of M. bovigenitalium (ATCC 19852), and NCTC 
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type strains of: M. canadense, M. canis, M. arginini,  
M. bovirhinis, M. dispar, M. alkalescens and U. diversum 
obtained from the Animal Plant and Health Agency, 
Weybridge, UK.

Results 

The results of serological examinations in the cow 
sera samples (Table 1) indicated that seven animals 
were positive for M. bovis. Among 110 examined  
anti-M. bovis specific antibodies were detected in five 
dams (4.6%) of SB calves derived from four herds. 
Among 21 of C calves two (9.5%) were positive and 
originated from two herds (the same herds where SB 
dams were positive for M. bovis). The PCR/DGGE did 
not confirm the presence of genetic material for any of 
the nine examined bacteria from the Mollicutes class in 
lung and abomasal samples collected from the SB 
calves, six control calves and in the placenta samples. 

Discussion

The SB and C calves were previously examined for 
the potential infections of Neospora caninum, bovine 
herpesvirus type 1, bovine viral diarrhea virus,  
Schmallenberg virus, Leptospira hardjo and Leptospira 
pomona and culture for other bacteria in aerobic,  
anaerobic and microaerobic conditions (Jawor et al. 
2017). In that study it was shown that 21.5% of SB 
calves were infected in utero and Neospora caninum 
was the most commonly detected pathogen. Despite ev-
idence of the presence of infection in utero in Polish 
dairy herds, in none of the examined samples were  
Mollicutes microorganisms detected. However, the 
presence of antibodies against M. bovis in 4.6-9.5% of 
examined dams of stillborn and control calves respec-
tively, indicates that this bacteria was present in the  
examined herd and therefore could not be certainly  
excluded as a possible cause of perinatal calf mortality. 
Mycoplasmas occur in the genital tract of cattle with 
clinical manifestation of genital problems and some-
times as a subclinical infection. Usually, M. bovis is a 
main cause of pneumonia and arthritis in calves and 

mastitis in cows (Pfützner and Sachse 1996), but it can 
also be associated with endometritis and abortion;  
however, a typical genital disease with consequences 
such as abortion was found only in a few individuals 
(Byrne et al. 1999). Hermeyer et al. (2012) reported the 
etiological role of M. bovis in one aborted bovine fetus 
and in one neonatal weak calf with uncommon pneu-
monic lesions and a disseminated infection. Moreover, 
there are few experimental studies which demonstrated 
that M. bovis and ureaplasmas are capable of causing 
abortion and SB in cattle (Doig 1981, Wittkowski et al. 
1984). It should be noted that, in consequence of  
M. bovis derived pneumonia and arthritis, mastitis can 
occur and this may cause transmission of the pathogen 
to the uterus or fetus (González and Wilson 2003,  
Houlihan et al. 2007). As compared to abortion, the 
Mycoplasma sp. infection as a cause of stillbirth is less 
commonly detected (Syrjala et al. 2007, Waldner et al. 
2010). This might be a reason why, even if the M. bovis 
is able to cause abortion, no SB calf in our study was 
positive for Mollicutes. Absence of clinical symptoms of 
mycoplasma infections in the dams probably indicated 
an adequate stimulation of humoral immune response 
which lead to the effective elimination of the pathogen 
from the host in the early stage of infection, and this 
might explain the lack of detection of M. bovis in calves. 
Positive results for M. bovis in the control cows could 
suggest the wide spread of the bacterium in dairy herds, 
which does not always result in reproductive disorders. 

Although there are studies which show an associa-
tion between positive antibody reaction to M. bovis and 
abortion (Byrne et al. 1999), the results of our study do 
not confirm that similar association may be seen in  
cases of stillbirth. In the study quoted, cows that  
aborted fetuses did not have typical characteristics of 
mycoplasmal infection, but only anti-M. bovis anti- 
bodies were detected in the dams’ sera. Lack of isola-
tion of the Mollicutes class bacteria in our study indi-
cates that this bacteria should be considered as an  
unlikely cause of perinatal mortality in dairy cattle.

Table 1. Results of anti-M. bovis specific antibody detection in dam sera with degree of positivity.

Dams Negative
Degree of positivity of anti-M. bovis antibody detection  

(1+ – 3+)

1+ 2+ 3+

control 19 0 1 1

with PM 105 3 2 0

PM – perinatal mortality
(1+ – 3+) – degree of positivity from one to three pluses
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