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Abstract

This study was carried on calves suffering from respiratory signs, fever, sometimes anorexia with
age ranged from 2 month to 2 years. Eighty one samples were collected at the time of initial treat-
ment (69 nasopharyngeal swabs and 12 lung tissues) from two main Governorates Dakahlia and
Sharkia. The incidence of Mycoplasma isolation was 16.7% from DaKahlia and 26.7% from Shark-
ia. Six isolates were identified as Mycoplasma bovirhinis,five isolates were Mycoplasma arginini
and seven isolates were Mycoplasma bovis from two big farms in Sharkia Governorate. PCR test
was used to confirm the isolation by using the common gene 16SrRNA for ruminant Mycoplasmas
which gave characteristic band at 1000bp.M.bovirhinis was confirmed using 16SrRNA which gave
specific fragment at 316bp, while Mycoplasma bovis was confirmed using VsPA gene which gave
specific fragment ranged between 342-500 bp. depending on the locality of isolation. Sensitivity test
for some Mycoplasma isolates using MIC method revealed that Draxxin (Tulathromycin) has the
lowest MIC for both Mycoplasma bovirhinis and Mycoplasma arginini with range (0.0048-0.007),
while Enrofloxacin has the lowest MIC against Mycoplasma bovis (0.014).
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Introduction ease, (Gourlay and Howard, 1979). The role
Bovine respiratory disease (BRD) complex is a of these organisms as primary or secondary
major disease of calves (Virtala et al, 1996 pathogen unclear, the economic impact of my-
and Duchemin, 2004). Clinical symptoms typ- coplasmosis whoever has been estimated to be
ically appear after a stressful event such as significant in the beef industry due to weight
transportation and grouping. BRD is a multi- loss and health consequences (Lamm et al.,
factorial disease. The role of class mollicutes 2004).

specially Mycoplasma bovis is an active agent Franco et al. (2004), recorded that bacteria
in cases of bovine respiratory disease (BRD) is from class mollicutes specifically Mycoplasma
poorly defined. Mycoplasma bovis is the pre- bovis has been associated with pneumonia in
dominant pathogen isolated from the middle cattle, and these organisms are frequently iden-
ear of calves suffering from otitis media tified from chronic respiratory disease cases,
(Haines et al., 2001 and Sharter et al., 2002). (Thomas and Ball, 2002, Wiggins ef al.,
Multiple mycoplasma species as Mycoplasma 2007). In Europe, it is responsible for at least a
bovirhinis, Mycoplasma dispar, Ureaplasma quarter to a third of all calf pneumonia,
diversum and even Mycoplasma canis have (Lamm et al., 2004). Pneumonia is a major
been isolated from respiratory healthy calves, cause of economic losses because of decreased
(Virtala et al., 1996 and Duchemin, 2004). production, high levels of mortality and mor-
Mycoplasma bovihrinis is a troublesome agent bidity and increased veterinary and labor costs,
as a secondary invader in respiratory disease, (Ganaba et al., 1995). Moreover calves expe-
because it is the most commonly isolated from rienced pneumonia at early age might have se-
the nasal cavity of cattle with respiratory dis- vere depression in the production capabilities
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in the future, (Sayed and Zaitoun, 2009). Pre-
vious research documents that these organisms
may be found in the nasal discharge from
healthy and chronically ill animals (Nicholas
and Ayling, 2003).

So the purpose of this study was to study the
role of mycoplasmosis as a cause of respiratory
infection in calves by using culture procedures
and polymerase chain reaction (PCR) to deter-
mine its prevalence in field cases with BRD at
the time of initial treatment.

Material and Methods

Samples:

A total of 81 samples were collected from
calves, 69 deep nasal swabs and 12 lung tis-
sues, (36 from Dakahlia Governorate and 45
from Sharkia Governorate) with age ranged
from 2 months to 2 years, these animals suffer-
ing from respiratory signs as cough, dyspnea
and nasal discharge, some times fever with dif-
ferent degrees of anorexia.

Culture procedures (Sabry and Ahmed,
1975):

The collected samples were transported to
PPLO broth and incubated at 37°C for 24
hours; the incubated broth samples were plat-
ted on PPLO agar plates under reduced oxygen
tension in humidified candle jar and examined
for mycoplasma colonies after 48 hours then
daily up to 7-10 days for fried egg colonies.
Biochemical identification:

1-Digitonin test (Frundt et al., 1973).

This test was made to differentiate between
genus mycoplasma and genus acholeplasma
depending on sterol requirement for growth,
the cultivated plates were incubated in suitable
condition and examined for inhibition zone,
mycoplasmas are digitonin positive showing
marked inhibition zone, while acholeplasma
are digitonin negative.

2-Glucose fermentation test (Erno and Stip-
kovits, 1973).

The suspected cultures were inoculated into
glucose medium with control and incubated at
37 °C, if the color changed from red to yellow
or orange is considered positive.

3-Arginine deamination test (Erno and Stip-
kovits, 1973).

The purified culture was examined to its ability
to hydrolyze arginine, if the color changed
from red to pink is considered positive.
4-Identification by PCR:

The biochemically characterized mycoplasma
isolates were investigated by PCR test for iden-
tification.

DNA extraction:

1-Extraction of chromosomal DNA (Fan et
al., 1995):

Five ml quantity of overnight incubated culture
from each Mycoplasma isolate was centrifuged
in a micro-centrifuge at 13000 rpm.for 3
minutes. The cell pellets were washed twice in
100 pl of 150 mM phosphate buffered saline
(PBS, pH 7.2) and suspended in 25 ul PBS.
The cell suspension was heated directly at 100
°C for 10 minutes in a heat block and then put
on ice for 10 minutes. Finally, the cell suspen-
sion was centrifuged for 3 minutes, and chro-
mosomal DNA was collected and stored at
4°C.

Oligonucleotide primers encoding 16S com-
mon gene for ruminant Mycoplasma and VspA
specific gene for Mycoplasma bovis (Alberto
et al., 2006), while Mycoplasma bovirhinis was
16SrRNA specific gene as described by
(Kobayashi et al., 1998).

Primer of 16SrRNA common gene.
16Smuniv F: 5'-AGA CTC CTA CGG GAG
GCA GCA-3'.

16Smuniv R: 5'-ACT AGC GAT TCC GAC
TTC ATG-3'.

Primer of 16SrRNA gene of Mycoplasma
bovirhinis

Mbr F: 5-GCT GAT AGA GAG GTC TAT
CG-3'

Mbr R: 5-ATT ACT CGG GCA GTC TCC-3'
Primer of Vsp A specific gene of Mycoplas-
ma bovis

MYB F: 5'-CTT GGA TCA GTG GCT TCA
TTA GC-3'.

MYB R: 5-GTC ATC ATG CGG AAT TCT
TGG GT-3

The sequence of 16STRNA gene was amplified
a product at 1000 base pair (bp) while a specif-
ic gene of Mycoplasma bovis (VspA) was am-
plified a product at 420 bp. Primers were pre-
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pared by Sigma Company.

PCR procedures (Alberto et al., 2006):

The PCR reaction mixture (total volume
50ul.PCR was performed on a progene pro-
grammable thermal controller (UK).

2- Cycling procedures:

The amplification was performed by heating
the sample for 9 minutes at 94 °C then 35 cy-
cles of denaturation for 45 sec. at 94 °C, an-
nealing for 1 minute at 60 °C, and extenuation

step for 1.5 min. at 72 °C, a final extenuation
step at 72°C held for 5 min. The analysis of
PCR products was performed by using 10ul of
amplified PCR product, mixed with 2ul load-
ing buffer and electrophoresed through 1.5%
agarose gel and DNA was visualized by UV
fluorescence after ethidium bromide staining
and then photographed.

3- Antimicrobials: The antimicrobials used
and the form of which they are available and

Table (1). Antimicrobial drugs used for MIC determination.

Drug Group Form used Source
Draxxin Macrolide 25% Solution Pfizer USA
Enrofloxacin Quinolones 10% Solution Alex.Vet.Egypt
Noflor Florofenicol 10% Solution Schering plough
Pan terramycin Tetracycline 3% Solution Pfizer Egypt
Tylocin 200 Macrolide 20% Solution Avico Jordan

Sterile stock solution:

Sterile stock solutions containing 160png/ml
were prepared from each drug in distilled water
and stored at 4°C or used freshly.

Titration of Mycoplasmas:

For each Mycoplasma isolate, the number of
color changing units (ccu) was determined by
the method described by Tylor- Robinson
(1983). A titer of 10°-10*cfu/ 0.2ml was re-
quired for test proper (Senterfit, 1983).
Determination of minimal inhibitory con-
centration (MIC):

The test was performed in duplicate exactly as
described by Senterfit (1983). The antimicro-
bials were tested in serial two fold dilutions at
conc. ranging from 20 to 0.009 pg/ml.

End point reading:

The MIC is the lowest concentration of the an-
timicrobial that completely prevent a color
change. This typically occurred after days. For
comparison a final reading taken after 14 days
incubation (Whither et al.,, 1983). Results
were expressed in pg/ml of the active material.

Results

Eighteen mycoplasma isolates and 3
aholeplasama species were isolated and identi-
fied from calves suffering from respiratory

signs in Dakahlia and Sharkia governorates as
in Table (2). Six isolates from Dakahlia
(16.7%) (4 Mycoplasma bovirhinus and 2 My-
coplasma arginine) and twelve isolates
(26.7%) from Sharkia (2 Mycoplasma bovirhi-
nus, 3 Mycoplasma arginine and 7 Mycoplas-
ma bovis).
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Table (2). Primary isolation, biochemical identification and PCR results of mycoplasma isolated from calves.

Biochemical characterization Identification
No.of |Digitonin ] Film&s
. po
Governorate samples Tested Isoloatlon glucose | Arginin ¢ o, o o ok w
Type sample % bovi h:_' T8 M bovi
+ve |-ve tve [ve [tve |ve [tve [|-ve OVIFRnLS it s
Fl Dakahlia [Nasalswabl3q 1 ¢ 1 5 | 4679 [ 4 | - | 2 0 4 2 0
Nasal swabl 33 | 10| 1 | 303 |2 |- |1 7 2 1 7
[E] Sharkia T -
ungtissuel 5 | o [ | 167 |0 ]| - |2 0 0 2 0
Total 81 181 3 22.2 6 5 7 6 5 7

* Mycoplasma bovirhinis
** Mycoplasma arginini
* *% - Mycoplasma bovis

Photo (1). Shows the electrophoretic pattern of common primer of Mycoplasma (16SrRNA) isolated from

calves.

1000 bp

Lane: (1).100bp DNA ladder

Lane: (2). control positive

Lane: (5). control negative

Lane: (3, 4, and 6). Mycoplasma species isolated from calves.
This photo shows, the characteristic fragment of mycoplasma at 1000bp where four isolates charac-
terized from diseased calves were subjected to examination by the common primer of ruminant
(16SrRNA).

564



1* Conf. of An. Health Res. Inst. Assoc., December 2012. pp- 561 - 569

Photo (2). Shows the electrophoretic pattern of Mycoplasma bovirhinis by 16STRNA specific gene.

Lane (1). 100bp DNA ladder

Lane (2). positive control

Lane (3-8). Field isolates from calves

This photo shows, the characteristic fragment of Mycoplasma bovirhinis at 316 bp where six isolates charac-
terized from diseased calves were subjected to examination by the 16STRNA specific primer.

Photo (3). Shows the electrophoretic pattern of Mycoplasma bovis by VspA gene.

Lane (1). 100bp DNA ladder

Lane (2). Negative control

Lane (3). positive control for Mycoplasma bovis

Lane (4-10). Field isolates from calves

This photo shows, the characteristic fragment of Mycoplasma bovis at 420 bp where seven isolates charac-
terized from diseased calves were subjected to examination by the VspA gene.
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Table (3). In vitro activities of five antimicrobials against Mycoplasma isolated from calves.

Minimal inhibitory concentration
Mycoplasma isolates Draxxin Enrofloxacin Florofenicol | Oxytetracyclin Tylosin
M.bovirhinis (2 isolate) 0.0048 0.048 0.048 0.058 0.039
M.arginini (3 isolate) 0.007 0.05 0.05 0.05 0.039
M.bovis (7 isolate) 0.078 0.014 0.156 0.078 0.039
C.Max pg (meg)/mL 6.9 1.88 2 54.58 4.2

C-max: Maximum observed plasma concen-
tration

Application of different antimicrobials as
shown in table (3) and comparison of MIC to
the C -max revealed that most of antibiotics
used gave MIC less than C-max of the same
antibiotics and we divided the activity of the
antibiotics in relation to C-max. Draxxin has
the lowest MIC for both Mycoplasma bo-
virhinis and mycoplasma arginine (0.0048-
0.007), while, enrofloxacin has the lowest MIC
for mycoplasma bovis (0.014 pg/ml) than other
antimicrobials used in this study.

Discussion

Several species of mycoplasma may be isolat-
ed from calves with pneumonia but only few of
these species are considered pathogen-
ic .Respiratory pathogenic mycoplasma spp.
includes M.dispar, M. bovis, M.bovirhinis, M.
bovigenitalium, Ureaplasma diversum,
(Nicholas et al., 2000). Gourlay and Howard
(1979), reported isolation of Mycoplasma from
lungs of 30% of calves that died with sever
pneumonia and 60% of calves with subclinical
pneumonia, these results agree with our results
where we were able to isolate mycoplasma
from pneumonic lungs by 16.6% and from na-
sopharyngeal swabs by 16.7% in Dakahlia and
30.3% in Sharkia Governorates.

In this study, M. bovirhinis were identified in
7.4% of the samples examined and M. arginine
by 6.17% while M. bovis could be isolated and
identified in 8.64 %.

Prevalence of M.bovis is often underestimated
in both beef and dairy herds because of the dif-
ficulties in diagnosis and the variety of clinical

signs associated with this infection and disease
caused by this pathogen, Nicholas and Ayling
(2003). Bacterial isolation which was consid-
ered the gold standard test for mycoplasma in-
fections, is difficult and time consuming be-
cause of the fastidious nature of mycoplasmas,
which require 1) specialized media and incuba-
tion conditions; 2) extended culture time as a
result of the slow growth of the organism (up
to 14 days for completion); and 3) additional
testing for speciation. Khodakaram and
Lopez (2004). Other respiratory pathogens are
often isolated more easily and quickly, and at-
tempts at detection and identification of M. bo-
vis may not be pursued, (Haines ez al., 2001
and Freundt, et al., 1973).

Transmission of M.bovis in respiratory secre-
tions is considered important in the epidemiol-
ogy of infection M.bovis may be transmitted in
respiratory secretions via aerosols, nose to nose
contact, or indirectly via feed, water, housing,
or fomites. The importance of aerosols in calf
to calf transmission of M.bovis is unknown, but
M.bovis has been isolated from air in barns
containing diseased calves (Jasper et al.,
1974), and calves can be experimentally infect-
ed by inhalation of M.bovis, (Nicholas et al.,
2002). This can explain the results of isolation
of M. bovis from two farms in Sharkia Gover-
norate.

A test based on PCR targeting 16SrRNA gene
with mycoplasma specific primers and separa-
tion of the product according to the primer se-
quence using denaturing gradient gel electro-
phoresis (DGGE) has recently been applied for
the detection of mycoplasma in samples
(Laura et al, 2003 and Blackburn et al.,
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2010).

In our study we used three PCR assays, a com-
mon 16SrTRNA gene can detect ruminant my-
coplasma from calves as in photo 1,
while,16STRNA specific gene of M.bovirhinis
(Kobayashi et al., 1998) gave specific band at
316 bp, this agree with our results as in photo
2. Using VspA gene for M. bovis we could
identify seven strains as in photo 3, this agree
with (Alberto et al., 2006), who could isolate
and identify M.bovis from cattle suffering from
kerato-conjunctivitis.

Mycoplasma is very difficult to treat because
many commonly used antibiotics do not work
well. Penicillin kills bacteria by destroying the
cell wall. Since Mycoplasma does not have a
normal cell wall, these antibiotics are ineffec-
tive in treating it. Oxytetracycline has pro-
duced mixed results in treating Mycoplasma, in
one study 50 percent of M. bovis isolates were
resistant to oxytetracycline. Tulathromycin is
the only drug approved for Mycoplasma, and
in one study, was the drug most likely to be
effective (Godinho et al., 2005). In our study
Tulathromycin was very effective in vitro on
M.bovirhinis and M.arginine while oxytetracy-
cline has the highest MIC on these strains. En-
rofloxacin has the lowest MIC for M. bovis
(0.014 pg/ml) than other antimicrobials used in
this study, this agree with the results of Han-
nan et al. (1997) who found that enrofloxacin
has the lowest MIC on M.bovis isolates.
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