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ABSTRACT

Sheep and goats are important farm animals in Egypt. In the present study, 172 samples
(131 samples from sheep and 41 samples from goats) were obtained from animals from different
areas in Sharkia governorate and El-Basatin abattoir in Catro. Mycoplasma isolation revealed
that M. arginini was isolated from sheep and goats as 21.11 % and 35.29 % respectively, M.
ovipneumoniae was 37.78 % and 17.65 % and M. agalactiae was 41.11 % and 47.06 %. Only 2
samples were identified as Acholeplasma species. Polymerase chain reaction (PCR) confirmed
the isolation of M. agalactiae by the presence of specific band at 360 bp and M. ovipneumoniae
by the presence of specific amplicone at 1070 bp. Tilmicosin was found to be the antibiotic of
choice by using broth indicator microdilution technique with MIC range of (0.0098 — 0.078 ug/
ml). Sedium dodecyl sulfate — polyacrylamide gel electrophoresis (SDS-PAGE) revealed the

presence of differences in the protein make up of mycoplasma isolates.

INTRODUCTION

Class mollicutes is distinguished from
other prokaryotes by their total lack of cell
wall. This feature explains many of the unique
propertics of mycoplasma as; their typical
morphology and elasticity; their sensitivity to
lysis by osmotic shock, alcohols, organic
solvents, detergents, antibody and
complement; their filterability through 0.45
pm pore diameter filters; their fried-egg
colony shape on agar and their total resistance
to penicillin and other antibacterial substances
which degrade or inhibit peptidoglycan
synthesis (I). Mycoplasmal diseases of small
ruminants are spread world-wide and
constitute an important socio-economical
problem, particularly in regions where small
ruminants represent a substantial source of
milk and meat provision for the population (2).
The most important mycoplasma infections
affecting sheep and goats are contagious
caprine  pleuropneumonia  (CCPP)  and
contagious agalactiae syndrome (CAS) (3).
Mycoplasma arginini was involved as a
causative agent of mild pulmonary changes in
sheep and goats (4 - 6).

This study was aimed to tsolate and
identify mycoplasma from sheep and goats and
also to assess the value of using the recent

techniques in confirming the identification of
mycoplasma isolated from sheep and goats
with the classical methods and determine the
most effective antimicrobials.

MATERIAL AND METHODS

1- Sampling

A total of 131 samples were collected
from sheep (86 samples from apparently
healthy sheep and 45 from diseased sheep),
while 41 samples were collected from goats
(25 samples from apparently healthy goats and
16 from diseased goats). These samples were
obtained from different areas in Sharkia
governorate and El-Basatin abattoir in Cairo in
the form of Nasal, conjunctival and ear swabs
and tracheal, lung and lymph nodes tissue.

2- Isolation of mycoplasma

The samples were propagated on PPLO
broth and agar media (7} and Digitonin
sensitivity was done (§).

3-Biochemical identification and serological
typing
Was carried out by glucose fermentation,
arginine deamination and film and spot
formation tests (9) and serological typing was
done by growth inhibition test (I6, 11) and
growth precipitation test (12).
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4- Polymerase Chain Reaction
A-DNA extraction (13)

Five ml of 24 hours broth cultures of
isolates were centrifuged for 10 minutes at
12000 rp.m. The pellet was washed twice in
t00 ul of PBS (pH 7.2) and suspended in 50 pl
PBS. The cell suspension was heated directly
at 100°C for 10 minutes in a heat block and
then cooled on refrigerator for 10 minutes.
Finally, the cell suspension was centrifuged
for 5 minutes and the supernatant contfaining
chromosomal DNA was collected and stored at
-20°C until used.

B-Primer selection

B .1. M. agalactiae using the 16S rRNA gene
(13)

5-CCTTTT AGA TTG GGA TAG CGG ATG-3.

5- CCG TCA AGG TAG CGT CAT TTC CTA C-3,

B.2. M. ovipneumoniae using the 16rDNA
gene (14).

5- AAC AGC GGC TAA TAC CAG ATA C-3'.

5- AGA CTT CAA TCC GAA CTG AGA C -3,

C- DNA amplification (13, 14)

PCR amplification for M. agalactiae was
performed 1n 50 pl reaction mixture consisting
of 5 ul of 50 ng M. agalactiae genomic DNA,
5 i of 10 x Tag buffer (10mM tris- HCI {pH
8.8]. 50 mM KCI}, 1 ul of 50 pmol of each
primer, 1.5 mM MgCl,. 0.5 pl (2U) of Tag
thermostable DNA polymerase. | pl of 10 mM
of d NTPs mixture and 35ul of DNase-
RNuse-  free, deionized water. DNA
amplification was performed by applying the
following program. initial denaturation at 94
°CC for 5 minutes then 30 or 35 cycles,
consisting of denaturatton at 94 °C for 45
seconds, primer annealing at 60°C for 1
minutes and extension at 72°C for 2 minutes,
followed by a final extension step at 72°C for 3
minutes.

While PCR  amplification for M.
ovipneumoniae was performed in 50 pi
reaction mixture consisting of 5 ul of M.
ovipreuwmoniae genomic DNA, 5 pl of 10 x
Tag buffer. 3 pl of 30 pmol of each primer, 1.5
ul of 25 mM MgCl, 0.5 pl (2U) of Tag
thermostable DNA polymerase, | pl of 10 mM
dNTPs mixture and 31ul of DNase- RNase-
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free, deionized water and DNA amplification
was performed by applying the following
program in the PROGENE thermal cycler,
initial denaturation at 94 °C for 5 minutes then
35 cycles, consisting of denaturation at 94 °C
for | minutes, primer annealing at 55°C for |
minutes and extension at 72°C for 1.5 mmnutes,
followed by a final extension step at 72°C for
10 minutes.

Following amplification, 5 pl of each
amplicon was mixed with sample buffer and
applied on agarose gel 1% (w/v) containing
0.5 pug of ethidium bromide. The samples were
electrophoresed at 100 volts for 90 min on a
horizontal electrophoresis unit. A 100 bp DNA
ladder was used as a molecular weight
standard (Pharmacia). After electrophoresis,
the gel was visualized and photographed.
Image analysis was made by Image QuantTL-
V2003.03 (Amersham Biosciences).

5-In vitro antimicrobial susceptibility of
mycoplasma field strains isolated from
sheep and goats by broth indicator
microdilution (MIC) technique
Used to determine the MIC values (I5)
of eight antibiotics (tilmicosin, tylosin,
tiamulin, spiramycin, tulathromycin,
doxycycline, erythromycin and florfenicol)
against 24 mycoplasma strains.

6-Sodium Dodecyl Sulfate-Polyacrylamide
Gel Electrophoresis (16)

Propagated mycoplasma broth cultures
were centrifuged at 12000 r.p.m. for 30
minutes in cooling centrifuge (4°C) for making
a pellet of mycoplasma cells. This peliet was
washed two or three times in phosphate buffer
saline (pH 7.2). The suspension was kept at -
20°C until used. Estimation of the protein
concentration was determined (7). Samples
were boiled for 5 min in sample buffer (50
mM Tris-HCl [pH 6.8}, 10% SDS, 50%
glycerol, 2%  P-mercaptoethanol, 0.1%
bromophenol blue) and proteins separated on
10% acrylamide gels by adjusting the current
to provide 1.5 mA per gel for 4-5 hours in a
Hoefer SE 400 electrophoresis unit (Hoefer
Scientific Instrument, San Francisco,
California, USA). Gels were stained with
Coomassie  brilliant  blue. SDS-PAGE
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Molecular Weight standard, Low range
(Pharmacia) was used as marker. Image
analysis was made by Image QuantTL-
V2003.03 (Amersham Biosciences).

RESULTS

1- Incidence of positive samples

The incidence of positive samples from
apparently healthy animals was 61.26 % (68
positive samples out of 111 samples), while
that from diseased animals was 67.21% (41
positive samples out of 61 samples).

2- Primary isolation of mycoplasmas from
sheep and goats
Is shown in Tables 1, 2.

3- Digitonin test for differentiation between
Mycoplasma and Acholeplasma genera
Revealed that all the isolates from
both sheep and goats were digitonin sensitive
so they belonged to genus Mycoplasma except
2 samples from nasal swabs of apparently
healthy sheep were acholeplasma.

4- Biochemical and serological identification
of the obtained mycoplasma isolates
Is shown in Table 3.

5- PCR for mycoplasma isolates

Revealed that M. ovipneumoniae isolates
recovered from sheep and goats gave a a
characteristic band at 1070 bp which was
specific for the used 16rDNA gene as shown
in Fig. 1, while M. agalactiae isolates gave a
specific band at 360 bp using the 165 rRNA
gene as shown in Fig. 2.

6-Antibiotic  sensitivity of mycoplasma
isolates using broth indicator
microdilution MIC technique
Revealed that tilmicosin was the most
effective antibiotic against all the tested field
isolates of mycoplasma which isolated from
sheep and goats with MIC range of (0.0098 —
0.078 pug / ml) as shown in Table 4.

7-SDS - PAGE of mycoplasma isolated
from sheep and goats
A-SDS — PAGE of M. arginini
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Revealed that field isolates of M.
arginini from sheep gave 17-23 bands ranged
from 359.41 — 16.01 kDa and that of goat gave
5-6 bands ranged from 200.16 — 22.14 kDa
(Fig. 3). All sheep field isolates shared
common antigenic bands at 63.07, 22.30,
17.77, 17.07 and 16.01 kDa, while goat field
isolates shared common antigenic bands at
161.30, 67.05, 28.59 and 22.14 kDa. It was
found that sheep and goat field isolates of M.
arginini differed in many protein bands, but
they shared four common antigenic bands at
200, 161, 96 and 22 kDa.

B- SDS - PAGE of M. ovipneumoniae
Revealed that field isolates of M.
ovipneumoniae from sheep gave 20- 27 bands
ranged from 343.24 — 15.25 kDa and that of
goat gave 23-26 bands ranged from 362.14 —
15.61 kDa (Fig. 4). All sheep field isolates
shared common antigenic bands at 39.87 and
19.34 kDa, while goat field isolates shared
common antigenic bands at 66.03, 50.28,
41.12,22.37,19.16, 16.02 and 15.61 kDa.

C- SDS - PAGE of M. agalactiae

Revealed that M. agalactiae rteference
strain gave 39 protein bands ranged from
144.1-12.81 kDa, while field isolates of M.
agalactiae from sheep gave 36- 45 bands
ranged from 144.44 - 10.59 kDa and that of
goat gave 34 - 40 bands ranged from 143.01-
10.55 kDa (Fig. 5). Sheep field isolates of M.
agalactiae shared with the reference strain in
the protein profile from 99.01-33.23 kDa and
from 29.72 -12.47 kDa Goat isolates of M.
agalactiae nearly resembled the reference
strain but lacked the protein band at 58.02 kDa
and characterized by the presence of extra
protein bands at 119.31, 84.80, 54.17, 37.99,
3547, 31.16, 2350, 16.58, 15.92, 14.95,
12.17, 11.69 and 10.55 kDa. The
electrophoretic pattern of M. agalactiae field
isolates from sheep and goat revealed that the
presence of specific protein bands at 40, 48, 55
and 80 kDa was characteristic for M.
agalactiae.
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Table 1. Total recovery rate of mycoplasmas from apparently healthy and diseased sheep.

Apparently Healthy Diseased Total
No. of | No. of No. of | No. of No. of | No. of
samples exan. pos. % exam. pos. % exam. pos. %

samples | samples samples | samples samples f samples
[Nasal swabs 28 10 35.71 16 4 |87.50 44 24 ]154.55
Conjunctival swabs 5 2 40 19 19 100 24 21 87.50
[Far swabs 22 22 100 - - - 22 22 100
Tracheal samples 5 5 100 - - - 5 5 100
[.ymph node samples 2 - - 3 - - 5 - -
Lung samples 24 16 36.36 7 4 23.53 31 20 132.79
Total 86 55 63.95 45 37 82221 131 92 170.23

Table 2. Total recovery rate of mycoplasmas from apparently healthy and diseased goats.

Apparently Healthy Diseased Total
samples No. of | No. of No. of | No. of No. of | No. of
exam, pos. % exarn. pos. % | exam. pos. %
samples | samples samples § samples samples | samples
[Nasal swabs 9 4 44.44 12 2 16.67{ 21 6 [28.57
Conjunctival swabs 2 1 50 - - - 2 I ] 50
Har swabs 3 2 66.67 - - - 3 2 66.67
[Tracheal samples 3 2 66.67 - - - 3 2 66.67
I.ymph node samples 4 - - 2 1 50 6 1 16.67
Lung samples 4 4 100 2 i 50 6 5 83.33
T otal 25 13 52 16 4 25 41 17 41.46

Table 3. Biochemical and serological identification of the obtained mycoplasma isolates.

[Animal Sheep Goats
Bi Groupl Group? Group3 Groupl Group?2 Group3
dentit. |G| A IF&s|Gl a|ras |G |a|Fas|G|[a]Fes| G |a|ras|c|a| Fas
-1+ - +1 - - - |- + - |+ - + - - -1 - +
Sero. M. M. . M. M. :
Identif. arginini  |ovipneumoniae M. agalactiae arginini | ovipneumoniae M. agalactine
Nasal 8 12 2 4 1 1
swabs (36.36%) (54.55%) (9.09%) (66.67%) (16.67%) (16.67%)
Conj. 1 11 9 - | -
swabs (4.76%) (52.38%) (42.86%) (100%)
Ear 4 5 13 - - 2
swabs (18.18%) | (22.73%) (59.09%) (100%)
Tracheal 2 - 3 - - 2
samples {409 {60%) {100%)
Lung 4 6 10 1 1 3
sa[rtl[;ées (20%) (30%) (50%) (100%) (20%) (60%)
. - - - 1 - -
samples (20%)
otal 19 34 37 6 3 3
(21.11%) | (37.78%) (41.11%) (35.29%) (17.65%) (47.06%)
Bio. Biochemical ] Sero. ~ Serological Identif.  Identification
G . Glucose fermentation A Arginine deamination F&s Film &spot formation
Conj. Conjunctival M. Mycoplasma + Positive
- Negative L.N. Lymph nede
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Fig. 1. Electrophoretic pattern of the PCR products of M. ovipneumoniae DNA isolated from sheep and goats

using the 16rDNA gene.
Lane 1:- 100 bp DNA Ladder (Pharmacia)
Lane 3:- M. ovipneumoniae sheep field isolate (2)

Lane 5:- M. ovipneumoniae sheep field isolate (4)

Fig. 2. Electrophoretic pattern of the PCR products of Mycoplasma agalactiae DNA isolated from sheep and

goats using the 165 rRNA gene.

Lane 1:- 100 bp DNA Ladder (Pharmacia)
Lane 3:- M agalactiae goat field (1)
Lane 5:- M.agalactiae sheep field (3)

Table 4. Ranges of MIC values of the eight antibiotics against all the tested field isolates of

mycoplasma isolated from sheep and goats.

Lane 2:-M. ovipneumoniae sheep field isolate (1)
Lane 4:- M. ovipneumoniae goat field isolate (3)
Lane 6:- M. ovipneumoniae goat field isolate (5)

Lane 2:-M.agalactiae reference strain
Lane 4:- M.agalactiae sheep field (2)
Lane 6:- Control negative

Antimicrobial | MIC. ranges for | MIC. ranges for | MIC. ranges for | Ranges of MIC.valuefor all
drug M. arginini | M. ovipneumoniae | M. agalactiae tested field isolates

Doxycycline 1.25 - 5% 0.625 - 10 1.25-2.5 0.156 - 10
Tulathromycin 0.078 -0.312 0.078 —0.156 0.156 —0.625 0.078 - 0.625
[Erythromycin 0.625 -2.5 20 0312-1.25 0312-20
Florfenicol 1.25-5 25-5 1.25-25 1.25-5
Spiramycin 0.039-0.156 0.078 - 0.312 0.312 - 0.625 0.039 - 0.625
Tilmicosin 0.039-0.078 | 0.0098 -0.0195 | 0.0098 —0.0195 0.0098 —0.078
Tiamulin 0.078 —0.156 0.078 - 0.156 0.039 -0.078 0.156 -0.039
Tylosin 0.0195 - 0.039 0.078 - 0.156 0.156 - 0.625 0.625-0.0195

*All MIC values represented by pg / ml
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kDa
94
Fig. 3. SDS-PAGE protein profile of M. arginini field
isolates from sheep and goais. 67
1 -M. arginini field isolate (1) from goat, 43
2- M. arginini field isolate (2) from goat.
3- M. arginini ficld isolate (1) from sheep,
4- M. arginini field isolate (2) from sheep.
5- M. arginini field isolate (3) from sheep. 30
6- M. arginini field isolate (4) from sheep.
7- Standard protein marker (Pharmacia) 21.1
14.4

Fig. 4. SDS-PAGE protein profile of M kDa
ovipneumoniae field isolates from sheep 94

and goats.
I-Standard protein marker (Pharmacia). 67
2 M. ovipneumoniae field isolate (1) from goat. 43
3- M. ovipneumoniae field isolate (1) from sheep.
4- M. ovipneumoniae field isolate (2) from goat. a0

5- M. ovipneumoniae field isolate (2) from sheep.
6- M. ovipneumoniae field isolate (3) from sheep.
T- M. ovipneumoniae field isolate (4) from sheep.

8- M. ovipneumoniae field isolate (3) from goat. 211

14.4

kDa

Fig. 5. SDS-PAGE protein profile of M. agalactiaze

field isolates from sheep and goats. M
1- M. agalactiae field isolate (1) from goat,
2- M. agalactiae field isolate (2) from goat. 67
3- M. agalactiae field isolate (3) from goat. 43
4- M. agalactiae field isolate (1) from sheep. 30
5- M. agalactiae field isolate (2) from sheep.
6- M. agalactiae field isolate (3) from sheep. 21.1
T- M. agalactiae field isolate (4) from sheep,
8- M. agalactiae field isolate (5) from sheep. ™

9- M. agalactiae Reference swain.
10- Standard protein marker (Pharmacia).




Zag. Vet. J.

DISCUSSION

The role of mycoplasma in the diseases
of sheep and goats in Egypt has been
previously studied as the first systematic study
(18, 19). Regarding the primary isolation of
mycoplasma from apparently healthy animals,
mycoplasma isolates were recovered from
apparently healthy sheep and goats with an
incidence of 63.95 % and 52 % respectively.
These results are much higher than that
reported by Rania (20) who recovered
mycoplasma from apparently healthy sheep
and goats with an incidence of 13.40 % and
17.85 % respectively and Mostafa (21) who
recovered mycoplasma from apparently
healthy sheep and goats with an incidence of
14.67 % and 20.39 % respectively.

Fourteen acholeplasma isolates (12
from apparently healthy animals and 2 from
diseased animals) were recovered (20), these
isolates were from nasal swabs.

Similar biochemical classification of
mycoplasma isolates was previously reported
(20).

M. agalactiae was 1solated from nasal
and lung tissues of sheep (22) and M. arginini
from pneumonic lungs and nasal swabs of
goats (23), while M. ovipneumoniae from
pneumonic lungs (23) and nasal swabs (24) of
goats.

M. agalactiae was isolated by higher
percentage in small ruminants (sheep and
goats) (25), which is consistent with our
findings.

PCR confirmation of M.
ovipneumoniae strains was done for the first
time in Egypt and gave a specific band at
1070 bp which is similar to that previously
reported by several investigators (14, 26),
while M. agalactiae strains gave a
characteristic band at 360 bp which is the same
as previously cited in previous investigation
(13, 27).

Tilmicosin was effective against M.
agalactiae isolates when it was administered
in early infection (28) which is confirmed by
our findings. On the other hand, tylosin was

134

effective against all the tested field isolates of
mycoplasma isolated from sheep and goats and
is used in the current treatment of mycoplasma

in Egypt (29).

Our investigation showed that the
field isolates of M. arginini differed in many
protein bands which confirm previous findings
(27).

The whole cell proteins of M.
ovipneumoniae isolates from sheep and goats
were studied by SDS-PAGE and showed that
there were a degree of heterogeneity among
all sheep field isolates. The degree of
heterogeneity in protein pattern of M.
ovipneumoniae was previously recorded (30-
32).

In the present study, the
electrophoretic profile of M. agalactiae
isolates in sheep and goat are similar to that of
the reference strain with few exceptions that
reflect the genetic identity. Similar findings
were previously reported (33).

It has been reported that M. agalactiae
strains were characterized by the presence of
surface protein (55 kDa) which was the most
immunogenic (34) and is the surface exposed
and accessible to antibodies developed during
natural infection (35). The previous findings 1s
confirmed during our investigation.

In the present study, M. agalactiae
field strains gave membrane surface protein
with molecular weight of 48 kDa which was
previously reported as diagnostically relevant
marker of M. agalactiae infection (36).
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