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Abstract

Mycoplasma bovis (Mb) is significant ruminant respiratory pathogen
of economic importance. This study determined the incidence of
isolation of Mb in association with pneumonia based on respiratory
manifestation in goats and examined the antigenic variability
between same species of Mb in EI-Salam Canal at northern Sinai
Governorate. Three hundred and thirty five samples were collected
from goats suffering from respiratory manifestations (274 nasal
swabs and 61 lung tissue). The samples were subjected to
Mycoplasma (M) and Mb isolation by culture and polymerase chain
reaction (PCR) based on 16S rRNA gene specific primers. Mb was
recorded in 8% and 9.8% and 11.4% and16.4% from nasal swabs
and pneumonic lungs to the total no. of samples by culture and PCR
respectively. Results revealed that, Mb. is one of the important
pathogen causing pneumonia in goats. In additions, there was great
dissimilarity of 16S rRNA gene between isolated strains and the
isolates was harboring a novel genotype. Histopathological findings
supported the mycoplasmic lesions. This research provides the first
evidence of isolation and identification of Mb from the nasal swabs
and lungs of goats with respiratory problems. The study showed for
the first time the sequence analysis of 16S rRNA gene of this
pathogen isolated from pneumonic goats in this area.

Keywords: Mycoplasma bovis, goats, respiratory disease, EI-Salam
Canal.

Introduction

The goats is an important
commodity in many areas of the
world, where it is kept as a source
of meat, milk, and fiber.
Mycoplasmal infections are
considered from important goat
diseases with great significant
losses (DaMassa et al, 1992).
Mycoplasmas (M) differ from other
bacteria in their very small size,

total absence of a cell wall and
complete resistance to antibiotics.
Many M. species are important
pathogenic for caprine (Waseem et
al, 2012) causing respiratory
infection (Sharif and Muhammad,
2009). Studies on small ruminant
mycoplasmas, have mainly focused
on contagious agalactia and
contagious caprine
pleuropneumonia. Where, the M.
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most commonly associated with
these diseases in sheep and goats
are M. capricolum  subsp.
capripneumoniae, M. mycoides
subsp. capri, M. agalactiae, M.
putrefaciens and M. ovipneumoniae
(Babak et al, 2011; Moradi et al,
2011 and Zinka et al, 2013). Also,
Sheehan et al (2007) and
Gongalves et al. (2010) focused on
several species of M. rather than
Mb. in small ruminant. On the
other hand, only a few studies
around the world concerning Mb in
goats have been conducted. During
the past decades Mb has spread to
numerous countries with the global
transport of animals (Miklds 2005).
It is not host specific (Ongor et al.,
2008). It can cross the species
barrier and have been found in
avian and human species (Ongor et
al., 2009). It has occasionally been
isolated from goats (Hassan et al.,
2011), and this is not unusual
(DaMassa, et al., 1992). Hassan et
al. (2011) concluded that,
significance of Mb colonization as a
risk factor for the development of
clinical disease in the individual
animal is unknown and the
prevalence of Mb-associated disease
is also unknown. Furthermore, the
economic impact of Mb can be
severe. Meanwhile, Nicholas and
Ayling (2003) estimated that, Mb
accounted for one-quarter to one-
third of all respiratory disease
losses. Therefore, there is a paucity
of information about the potential of
this agent in goats. To work and
perform culture, biochemical and
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serological tests would take long
times at least two weeks while by
PCR due to no need of purification
and cloning, pathogenic M are easy
to detected even within the mixed
organisms in a sample, without
spending long times (It requires at
least 2 to 3h) (Awan et al., 2009).
PCR with mycoplasmal 16S rRNA
and specific primers have been
applied for detection of a variety of
M species (Zendulkova et al., 2007)
and act as a significant
improvement on current tests as
diagnosis of M. infection in both
early and chronic infections
(Kumar et al., 2011). Recently
sequencing methods have been
introduced as a new approach for

studying the molecular
epidemiology of bacterial
pathogens. Gene  sequencing

remains a popular typing method
used among a wide range of M
species. Many M devote a relatively
large percentage of their genomes to
mechanisms promoting their
survival, including antigenic
variation to evade the host (Nicolas
et al., 2008), so, there is a paucity
of information about genome
sequences of Mb isolated from
goats. The objectives of this study
are the isolation and identification
of Mb on the basis of biochemical
and PCR based on 16S rRNA gene
specific primers from the nasal
swabs and lung cultures of goats
with  nasal  discharges  and
determination the antigenic
variability  between the same
species of this pathogen in EI-Salam
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Canal at northern Sinai Lung samples were cultured
Governorate. according to the method described
by Ter Laak et al. (1992).
Material and methods: Biochemical and serological

Samples:

Study area: EI- Salam Canal was
designed to supply water to 620.000
feddans of new reclaimed land
using 2.340 Billion m3/ year of the
agricultural drainage after mixing it
with 2.11 Billion m3/ year of Nile
water (Damietta branch). Drainage
water is to be supplied through EI-
Serw and Hadous Drains. There are
different animals drank from that
water and graze on plants in the
area. Three hundred and thirty five
goats were examined for the clinical
cases of pneumonia on the basis of
respiratory manifestation collected
from El-Salam Canal at northern

Sinai  Governorate in  which
Mycoplasma infection was
suspected.

Three hundred and thirty five goats
samples were collected, out of them
274 nasal swabs (194 apparently
healthy and 80 diseased goats) and
61 lung tissues (50 slaughters and
11 dead goats). Mb reference strain
was kindly provided from Prof. Dr.
Ruhnke, Vet. Microbiol. Dept.,
Ontario Vet. Collage, Guelph,
Ontario, Canada and used as a
positive control. (Reference
GenBank: AY780798.1)

Isolation and identification of
Mycoplasmas: Isolation of M.
species and  propagation  of
reference strains was performed
according to Ruhnke and Rosendal
(1989). The isolation of M from

examination of the isolates were
carried out according to Clyde
(1983).

Histopathological ~Examination.
The collected lung samples were
rapidly fixed in 10% neutral
buffered formalin solution, washed,
dehydrated in ascending grades of
ethyl alcohol, cleared in methyl
benzoate and embedded in paraffin
wax. Paraffin sections of 3-5
microns thickness were obtained
and stained with hematoxylin and
eosin according to Bancroft and
Gamble (2002).

DNA extraction: Genomic DNA
was extracted from Mb reference
strain as described by Ghadersohi
et al. (1997). From each swab of
nasal and lung tissues,
Mycoplasma-DNA was extracted
according to Wit et al. (1993) with
some modifications and 5 pl of the
final DNA solution were used per
PCR.

Oligonucleotides Primers:

The nucleotide sequences of
primers were designed to detect 16S
rRNA of Mb were as follows: Left
primer (478-498)
5 ATGCCTTGGTCTGGAAGTCG
3" and Right primer (699- 719)
5 GCTCGCCGCTACTAAAGAA

A3". The selected primers were
tested by using Blast software
which estimates the specificity of
selected primers against  all
published sequences in the gene
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bank.

Polymerase chain reaction (PCR):
The PCR assay conditions were
performed as described by Hotzel et
al. (1996). To avoid false positive
PCR results, the precautions for
PCR described by Kwok and
Higuch  (1989) were strictly
followed. The amplified product
size of Mb was equals to 229bp.
Positive control (all the components
for the PCR with Mb reference
strain DNA) and controls (all the
necessary components for the PCR
except template DNA) were
included in each set of
amplifications.

Cycle: The sequences were
performed by Jena bio-science,
Germany. Using ABI prism 310
Genetic Analyzer.

Phylogenetic analysis: The DNA
sequence was analyzed using
Bioedite software for analysis of
sequence analysis, graphical view,
Sequence Identity Matrix and
phylogenetic tree analysis for
maximum likhood relation.

Results and discussion:

Respiratory disease problems have
constituted serious handicaps to
improved small ruminant
production in different regions of
the world (Egwu et al., 2000).
Pneumonia occurring due to M is
generally regarded as one of the
most frequent and serious cause of
morbidity, mortality and economic
losses associated with respiratory
diseases in goats. Generally,
respiratory manifestations were the
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most prominent symptoms and have
been reported as common owner's
complaints in goats at the area of
investigation. The examined goats
showed, nasal discharge varied
from watery to abundant mucoied
purulent, coughing, fever,
depression, loss of appetite,
dyspnoea and hyperventilation. The
infected animals were treated with
Tylosin. Amit et al (2012), reported
that, Tylosin was recommended as
drug for treatment of Mb and flock
recovered with in the period of 15
days.

Isolation and identification:
Results in Table 1 showed that,
from 274 nasal swabs collected
from apparently healthy and
diseased goats, Mycoplasma was
isolated in 65 cases. Out of these,
22 (8% and 33.8% to the total no.
of samples and to the total no. of
isolates respectively) was Mb by
conventional culture. From 61 lung
specimens collected from slaughters
and dead goats, 17 M isolates were
obtained. Out of these, 7 ( 11.4%
and 41.1%) (to the total no. of
samples and to the total no. of
isolates respectively), was proven to
be Mb with conventional culture
The other isolates of M belonged to
other species. This is in parallel
with Hassan et al (2011) and Egwu
et al (2012), who succeeded to
isolate Mb from goats with varied in
their percentage with our results as
similar, high or low, it might be
refereed to, immunostatus of the
animals, site of isolation, methods
of isolation and identification, and
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consistent source of infection.
Meanwhile, Nicholas et al (2008)
found that, Mb occasionally
associated with respiratory disease
in goats.

In the area of investigation, there
were high levels of heavy metals in
goats that hazardous for its health
that reflect on its performance
(Gehad 2010), besides, the goats
were kept together with sheep and
cattle and this mixing is a major
factor favoring mycoplasmosis. The
same conclusion was previously
reported by Mohammad et al
(2012) and Abo-Elnaga et al
(2012). Clinically healthy animal
play a very important role in the

epidemiology of the disease,
making unsuccessful both
prophylaxis and eradication

programs (Miklés 2005) and Mb
once present in a herd it can be
readily transmitted from infected to
uninfected animal (Maunsell et al,
2011 and Moradi et al, 2011).
These contribute a constant source
of infection to the adjacent goats
and probably explain the high rates
of Mb infection recorded in this
study. This also represents a serious
impact on pneumonia of the
involved animals.

Histopathological finding: The
presence of Mb in pneumonic lungs
must be interpreted together with
histopathology to confirm the
isolation (Fig 4 and 5). This study,
the main histopathological findings
in the lung showed interstial
pneumonia, catarrhal bronchitis
(hyperplasia of epithelial lining , the
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lumen contained mucous
inflammatory exudates (made from
mucous inflammatory  cells),
peribronchiolar edema, lymphocytic
infiltration, congestion of the B.V.,
alveolar emphysema and fibrinous
pleurisy. These findings were
similar to the findings reported by
Amit et al (2012).

Polymerase chain reaction (PCR):
PCR has been accepted as a
valuable method for diagnosis of a
variety of Mycoplasma species and
mycoplasmal infections using 16S
rRNA (Zendulkova et al, 2007).
Meanwhile, PCR can provide a
rapid early warning system when
carried out on clinical samples,
enabling a full investigation to take
place when results are positive and
it is not influenced by antimicrobial
therapy (Mohammad et al, 2012)
and Kresimir et al (2013). In this
study as showed in Table 2 and Fig.
1, we selected 35 clinical samples,
(which were representative samples
from the total no. of samples)11 out
of them were bacteriologically
positive and the remaining 24
samples were bacteriologically
negative, were subjected to PCR
based on 16S rRNA gene specific
primer for Mb, the result revealed
that, PCR based on 16S rRNA gene
specific primer to Mb succeeded to
detect and identify Mb in 19 out of
35 cases from the cases of positive
and negative bacteriological culture
by the presence of specific
amplicon at 229 bp. These findings
showed that, our assay based on the
16S rRNA gene is more specific
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and sensitive for the detection of
Mb in actual natural samples and,
thus, can be a promising alternative
tool for diagnosis and
epidemiological studies of Mb
infection. These results parallel with
Kumar et al (2011). The lower
percentage of the isolation than that
from PCR might be attributed to the
fact that, isolation from chronically
affected animals is sometimes
difficult, because of the over
growing of bacteria of secondary
infections or the inhibitory effect of
the administrated antibiotics
(Nicolas and Ayling, 2003) or low
numbers of organisms in the sample
and or the fragility of M itself.

In the present study as showed in
Tables 1 and 3 out of 61 lungs
examined, 17 ( 27.8%) (to the total
no. of samples)were pneumonic .
Seven cases (11.4%) (to the total
no. of samples) by culture and
10(16.4%)(to the total no. of
samples) cases by PCR were
positive to Mb. So, the result
suggested that Mb is one of the
important ~ pathogens  causing
pneumonia in goats. Passchyn et al
(2012) stated that, Mb is a highly
infectious pathogen of animal
causing pneumonia and many other
diseases. Mb can cause chronic
pneumonia in the face of an
immune response and prolonged
antibiotic therapy (Mihai et al,
2006). Also, lIkheloa et al (2004)
recovered Mb from pneumonic lung
of goats.

With all due respect to the
literature available, this is the first
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isolation report of Mb from nasal
discharge and lungs of goats. These
are in accordance with data
obtained by Nicolas and Ayling
(2003); Momani et al (2006) and
Kumar et al (2011), who recorded
that, there is as such no survey
available for the economic losses
due to Mb infection and little is
known about M species in sheep
and goat. Meanwhile, Hassan et al
(2011), concluded that, significance
of Mb colonization as a risk factor
for the development of clinical
disease in the individual animal is
unknown and the prevalence of Mb-
associated disease is also unknown.
Besides, only a few studies around
the world concerning Mb in goats
have been conducted.

Phylogenetic analysis: To evaluate
sequence variations among Mb
isolated from pneumonic goats, the
nearly complete 16S rRNA gene
from 4 selected strains were
sequenced. The graphical view of
the sequences of it is illustrated in
Fig. (2). It is obvious in that, the
number (no.) of nucleotide
differences of the 4 Mb strains
varied from O to 12. Furthermore,
the no. of polymorphic positions
between them varied from 0 to 46
polymorphisms. Malin et al
(2002), mentioned that, the no. of
nucleotide differences of 8 Mb
isolates varied from 0 to 10 and the
no. of polymorphic positions varied
from 0 to 12. Regarding, the

similarity  differences due to
different reasons; these include,
isolate purity, DNA extraction
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methods, and possible chimeric
molecule  formation  (Heikens,
2005). All of these problems to
some extent affect final
identifications. As shown in Table
(4) and Figs. (2) and (3) the
sequence data for the 4 Mb
illustrate that, the similarity matrix
between, strains no.1 and no. 2 was
98.6% and strains no. 3 and no. 4
were completely identical to each
other, the similarity matrix between
them was 100%. this does not
means that each of two identical
strains are the same species but
considered different species and
these findings confirmed the result
which was mentioned in previous
literatures, Malin et al (1998)
concluded that, when two 16S
rRNA sequences are very similar, it
is always difficult to know if the
corresponding organisms should be
grouped within the same or within
different species. This problem has
also been observed for other M.
Furthermore, M mycoides
subspecies capri and M mycoides
subspecies mycoides LC type have
only 3 nucleotide differences in
their 16S rRNA sequences but are
still regarded as two different
species. Besides, the
polymorphisms and  sequences
differences between isolates of the
same species are referred to as
intraspecific variations. On the
other hand, there are great
phylogenetic difference among the
both strains no.1 and no.2 varied
from both strains no.3 and no.4,
they have 46 polymorphisms in
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positions 69, from 165 to 169, from
172 to 176, from 178 to 180, from
181 to 184, from 186 to188, 190,
from 194 to 195, from 199 to 200,
from 203 to 204, from 206 to 209,
from 211 to 213, from 216 to 222
and from 224 to 228. Meanwhile,
the reference strain is slightly
identical with both strains no. 1 and
no. 2 in which they had 4
polymorphisms in the positions 76
to 78 and 137. Regarding, there are
great dissimilarity between
reference strain and strains no.3 and
no.4 in positions 69, from 76 to 78,
137 and the same 46
polymorphisms in between both
strains no. 1 and 2 and both strains
no. 3 and no. 4 which was
mentioned before. The sequences
information was used for the
construction of phylogenetic tree.
The variations between the 4 strains
have resulted in the phylogenic tree
in Fig. (3) which shows the close
relation between strains no. 1 and
no. 2 (in one cluster) and between
strains no. 3 and no. 4 (in one
cluster), while there are great
variations between both strains no.
1 and no.2 and both strains no.3 and
no.4. Besides, the reference strain
is far from both strains no.3 and
no.4 and slightly identical with
strains no. 1 and no. 2. These
findings were confirmed by the
identity matrix in Table 3 where the
similarity percentage was 98.2 %
between strains no. 1 and no. 2 and
was 100 % between strains no. 3
and no. 4. Also, there are great
variations between both strains no.
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1 and no.2 from both strains no. 3
and no. 4 in which the similarity
percentage was 77.7 % for each and
there was great similarity difference
between the reference strains and
strain no. 3 and no. 4 where the
similarity percentage was 79.7 for
each, and there was slightly
identical between the reference
strain and both strains no. 1 and no.
2 where the similarity percentage
was 98.2%. This means that, these
species differ from each other. This
came in agreement with Malin et al
(1998) who reported that, however,
if the 16S rRNA sequence identity
for two species is below 97%, they
are likely to represent different
species. Therefore, Mb was found to
have high intraspecific variation in
their 16S rRNA gene and the
polymorphisms pattern indicated
that gene conversion takes place.

From this result it is clear that, 16S
rRNA gene sequencing is highly
useful for phylogenetic
identification of the same strains of
Mb and this go in hand with Gee et
al (2003). On the other hand,
Malin et al (1998) showed that, the
classification of microorganisms is
partly based on 16S rRNA gene
data because they are supposed to
reflect phylogeny gene and it is a
preferred choice as diagnostic target
for many bacteria. More recently
PCR and sequence analysis are
becoming more available and
affordable, and their applications in
the investigation of  African
Mycoplasma isolates have begun to
elucidate more information on the
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epidemiology of these agents
(Wade et al., 2010). They should
therefore be used to monitor new
epidemics and enhance the
surveillance and control of the
disease in endemic countries.

The strain-specific polymorphism
patterns of the 16S rRNA genes of
Mb may be used as epidemiological
markers for pneumonia in goats due
to Mb. Similarity with Pettersson et
al (1998), who detected the same
similarity among other species of
M. In this study, an unexpected
finding was phylogenetic difference
between the 4 strains; this may be
due to the individual variation in the
nucleotide sequences between the
different isolates of the same origin.
This fact proved that, 16S rRNA
gene is phylogenetic marker for Mb
taxonomy, and it is one of the most
powerful and precise method for
determining phylogenetic
interrelationships, also, this
phylogeny-based identification of
this pathogen provides not only a
powerful tool for rapid diagnosis
but also the basis for etiological
studies of this pathogen. These
findings confirmed the result which
was mentioned in  previous
literature, (Petti et al, 2005 and
Rong et al, 2009).

According to the available
literatures there is no data about the
phylogenetic sequences on Mb
isolated from pneumonic goats and
this conceded with Yuan et al
(2011), who mentioned that, Mb
genome was not published until
2010 and reported the complete
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genomic sequence of Mb isolated
from calves. On the other hand,
Azza et al (2013) reported the
phylogenetic sequences of Mb
isolated from aborted she camel.
Also, Nicolas and Ayling (2003),
and Kumar et al (2011), recorded
that, there is as such no survey
available for the economic losses
due to Mb infection. Regarding,
identification of alternative genes
suitable for PCR has been hampered
by the lack of sequenced animal
mycoplasma genomes (Roger et al.,
2003). Additionally, Jechlinger et
al (2004) stated that, the current
knowledge of the molecular basis of
pathogenicity of M is limited, and
their strategies of infection at the
molecular and cellular level remain
to be elucidated. However, the
impression of a single or primary
host for each M species may need to
be modified since the host range of
most species has not been fully
examined (Neimark et al, 2001);
this means that, goats Mb has not
been fully examined. So, there are
no researches about the sequence
analysis of 16S rRNA of Mb
derived from pneumonic goats. So,

this study represents the first
attempt to assess the genetic
variability and differ in

phylogenecity of 16S rRNA gene of
goats Mb causing pneumonia at
North Sinai Governorate. These
findings are concordant with
Hassan et al (2011), who, isolated
M. bovis from goats milk, in the
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first time according to previous
literatures in Egypt. Meanwhile,
they did not show any recovery of
Mb from pneumonic goats and did
not wused 16S TrRNA gene
sequencing of Mb.

Regarding, the genetic variability
and differ in phylogenecity of 16S
rRNA gene of Mb recorded in this
work, means presence of a novel
genotype of this pathogen. The
same conclusion was previously
reported by Michael and Sharon
(2007) and Claudio et al (2010),
who reported that, 16S rRNA can
lead to the recognition of novel
pathogen from clinical samples and
many studies describing new
species are solely based upon small
subunit  sequences or  other
polyphasic data.

Conclusions:

Overall, the high prevalence rate of
Mb in nasal swabs and lung samples
of goats is alarming in the present
investigation, and stressing to
further explore the pathogenic role
of Mb in respiratory problems of
goats and its prevalence. The
pathogenic  role  should be
investigated in goats in other parts
of Egypt. Further investigation of
complete genomic sequencing will
lead to a better understanding of the
physiology, potential pathogenicity
and host specificity of Mb, and to
the development of new prevention
and treatment strategies.
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Table (1): Incidence of M. spp. and Mb recovered from pneumonic goats

0,
No. of No. of % to the /(;ZI’?J t'\éltglto
Samples ' M.spp./ | total No. of
samples No. of
Mb samples .
isolates
Nasal swabs
from apparently 194 40/15 20.6/7.7 37.5
healthy goats
Nasal swabs
from diseased 80 25/7 31.2/8.8 28
goats
Lungs from
slaughters goats 50 12/5 24/10 41.6
Lungs from 11 5/2 45.4/18.2 40
dead goats
Total 335 82/29 24.4/8.7 35.3

The bold numbers represent Mb.

Table (2): Comparison between bacteriological examination and PCR for
detection of Mb ( from selected representative samples no.35)

Culture PCR
Samples No. of samples
NO. % | NO. %
Nasal swabs from apparently healthy goats 10 3130 |5 50
Nasal swabs from diseased goats 10 3130 |6 | 60
Lungs from slaughters goats 10 3130 |5 60
Lungs from dead goats 5 21 40 | 3| 60
Total 35 11314 |19 | 54.2
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Table (3): Comparison between bacteriological examination and PCR
according to the total no. of samples for detection of Mb.

% of No. of Mb by
Mb to PCR from % of
No. of No. of | the total | representative Mb to
Samples samioles Mb by | No. of samples the total
culture | samples (no.35) and No. of
by from the total | samples
culture samples
Nasal swabs
from
apparently 274 22 8 27 (5+22) 9.8
healthy and
diseased goats
Lungs from
slaughters and 61 7 114 10 (3+7) 16.4
dead goats
Total 335 29 8.6 37 11

Fig (1): Agarose gel electrophoresis of 16S rRNA PCR product from Mb. M
represents molecular weight marker showed 100bp-1000bp DNA ladder
(Hae 111 digest); Lanes 1 to 3 and 5 represents the positive product of Mb,
Lane 4 represents the negative product, Lane 6 represents positive control
and Lane 7 represents negative control.
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Fig. (2) Graphical view of four tested strains
Table (4) Sequence Identity Matrix.
Refer. 1 2 3 4
refer. 1.000 0.982 0.995 0.794 0.794
1 1.000 0.986 0.777 0.777
2 1.000 0.790 0.790
3 1.000 1.000
4 - e - - 1.000
J 4
1 3
] 2
’ | |
Reference

Fig. (3) Phylogenic tree of tested strain.
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Fig. (4):

light micrograph showing

Interstial pneumonia,

catarrhal bronchitis, alveolar emphysema, fibrinous pleurisy

(H&E x4)

Fig. (5): light micrograph of lung showing catarrhal bronchitis
(hyperplasia of epithelial lining , the lumen contain inflammatory
exudates made from mucous, inflammatory cells). Peribronchiolar
edema, lymphocytic infilteration. Congestion of the B.V.Alveolar

emphysema (H&E x10).
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