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SUMMARY -

In.the préscnt work one hundred and twelve my-
coplasma isolates (10.89%) were recovered from
1028 samples (nasal swabs, tracheal swabs, lung
tissues, pleural fluid, ear swabs, conjunctival
swabs and milk). They were collected from 372
sheep and 127 goats reared under desert condi-
tions. The incidence of mycoplasma in sheep was
6.87%, while it was 20% in goats. A total of 112
mycoplasma isolates were differentiated by digit-
onin sensitivity test into 79 isolates (70.54%) of
Mycoplasma species and 33 isolates (29.46%) of
Acholeplasma species. Using growth inhibition
test (GIT) the 79 Mycoplasma isolates were sero-
typed. Only 73 isolates were fully identified as
follow: Mycoplasma arginini (41 isoaltes), My-
colplasma ovipneumonaei (19 isolates), Myco-
plasma mybocides subsp. capri (5 isoaltes), My-

coplasma agalactiae (6 isoaltes), Mycoplasma
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putrefaciens (2 isolates). Using the minimum in-
hibitory concentration test (MIC), azythromycin,
enrofloxacin and oxytetracycline proved to be the
most effective antimicrobial agents against the

isolated Mycoplasma species.

INTRODUCTION

Mycoplasmas are distinguished phenotypically
from other bacteria by their minute size (125-150
millimicron) and total lack of a cell wall, which
explains many of the unique properties of the
mycoplasma, such as sensitivity to osmotic
shock and detergents, resistance to penicillin.
and formation of peculiar fried-eggs shape colo-
nies. Electron microscopic examination of myco:
plasmas reveals that the cells are built essentiall
of three organelles: the cell membrane, ribosomc
and the characteristic prokaryotic genome (Sabry

2004).



Mycoplasma can cause diseases in all major spe-
cies including animals and human. In small rumi-
nants, they can cause respiratory diseases, masti-
tis, arthritis, genital diseases and eye lesions. The
most important of these diseases are Contagious
C.iprine Pleuropneumonia (CCPP) and Contag-
tous Agalactia (CA), which are designhated by
The Office of International Epizooties (OIE) as
list B diseases because of their economic impact
on livestock (Nicholas, 2002).

Clinical mycoplasmosis often lacks pathogno-
monic characteristics and symptoms can be
shared by or can mimic other clinical infections
(DaMassa, 1996).

Sheep and goats share their mycoplasmal flora.
This can undoubtedly be explained by the close
phylogenetic relationship of these two animal
species, although host adaptation needs to be
studied at the cellular and molecular levels (Ro-
sendal, 1994).

A limited number of studies, however, have in-
vestigated the persistence or survival of Myco-
plasma species under various environmental con-
ditions (Pan and Ogata, 1969; Shimizu et al.,
1990 and Nagatomo et al., 1997).

Few data are available regarding the effective
control or eradicatior of mycoplasmal infections.

Such a problem seems to be related to our lack of
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knowledge regarding the biological and biochemi-
cal properties or survivability of mycoplasma un-
der various conditions. It seems that preliminary
studies on the biological characteristics and/or
persistence of mycoplasma orgax'lisms under vari-
ous environmental conditions would certainly
contribute to controlling or preventing the occur-
rence of mycoplasmal infections in the field (Nag-
atomo et al., 2001).

Consequently, this work was planned to clear out
the isolation rate of mycoplasma infections
among sheep and goats reared under desert condi-
tions and to determine of the effective antimicro-
bial agents against field isolates using the Mini-

mum Inhibitory Concentration assay.
MATERIAL AND METHODS

Samples: A total of 1028 samples were collected
under aseptic condition from discased and appar-
ently healthy (living, slaughtered and dead) sheep
and goats for mycoplasma isolation. These sam-
ples included 352 nasal swabs, 198 ear swabs,
106 tracheal swabs, 140 conjunctival swabs, 136
lung tissue, 4 pleural fluid samples from cases of
pleurisy and 92 milk samples. The collected sam-
ples were obtained from sheep and goats of differ-
ent ages and sexes at Maryot station-Desert Re-
search Center, Al Amria, Alexandria Governorate
and Sidi-Barani area, Matrouh Governorate, be-

side El Basateen abattoir in Cairo.



Primary isolation and identification of Myco-
plasma: Specimens were cultured on Modified
Hayflick’s medium (Rosendal, 1994) and B.H.S.-
L medium (Carmicheal et al. 1972) as described
by Sabry and Ahmed (1975). '

Genus determination: It was performed using
digitonin sensitivity test as described by Freundt
et al. (1973), where genus Mycoplasma was digit-
onin sensitive and genus Acholeplasma was digit-

onin resistant.

Biochemical characterization: It was carried
out to differentiate the purified Mycoplasma iso-
lates according to their biochemical pattern to
limit the choice of specific antisera used for sero-
typing. Biochemical tests used were:

A- Glucose fermentation test (Sabry, 1968).

B- Arginine deamination test (Sabry, 1968).

C- Film and Spots formation (Coftew, 1983).

Serotyping of Mycoplasma isolafes: It was
carried out using growth Inhibition test (GIT).
The test was carried out according to Clyde
(1964) with reference antisera, which were kindly
supplied by Prof. Dr. Hywel J. Ball (Veterinary
Sciences Division, Department of Agriculture
and Rural Development for Northern Ireland,
Stoney Road, Stormont, Belfast BT4 3SD. e-
mail: Hywel.Ball@afbini.gov.uk). The" Hy-
wel.Ball@afbini.gov.uk). The '

cover the following species:

typing antisera
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1. Mycoplasma agalactiae.

2. ‘Mycqplasma arginini.

3. Mycoplasma mycoides subsp mycoides (LC).

4, Mycaplasma capricolum subsp capripneumon-
iae (strain F38).

5. Mycoplasma mycoides subsp. capri

6. Mycoplasma ovipneumoniae.

7. Mjwcoplasma conjunctivae.

8. Mycoplasma putrefaciens.

Antibiogram for the isolated mycoplasms us-
ing MIC method: _

-Antimicrobials: The tested antimicrobial drugs |
included erythromycin, azythromycin, oxytetrac-
ycline, enrofloxacin, streptomycin and lincomy-
cin. Sterile stock solutions containing 1000 ug/ml
were prepared from each of these drugs in dis-
tilled water with or without alcohol. They were
stored at 4°C and used freshly (Hannan., 2000).
One field isolate representing each of the recov-
ered Mycbplasma species was tested. These in
clude '

- Mycéplasma agalactiae

- Mycoplasma arginini

- Mycoplasma mycoides subspecies capri

- Mycoplasma ovipneumoniae

- Mycoplasma putrefaciens

-Titration of mycoplasmas:

For each sclected mycoplasma isolate, a titer
103-103 colour changing units (ccu)/ml was pi.
pared by the method described by Hann.
(2000).



-Sodium Pyruvate: was added at concentration
of 0.5% (wiv) to glucose broth for determination
of Minimum Inhibitory Concentration of M. aga-
lactiae as described by Hannan (2000).

-Determination of minimum inhibitory con-
centration (MIC): |

The test was performed as described by Hannan
(2000). The antimicrobials were tested in two
fold serial dilutions at concentrations ranging
from 10.0 to 0.039 ug/ml.

-End point reading:

The MIC was recorded as the lowest concentra-
tion of the antimicrobial that completely prevent-
ed a colour change. This typically occurred after
] to 2 days. For comparison, a final reading was
taken after 7-14 days incubation. The result was
expressed in ug)ml of active compound. The
breakpoints of this test are as foliow; a value of
lug/ml is a guide to mycoplasma susceptibility,
with 2-4 ug/ml! being intermediately susceptible
and above 8 ug/ml being resistant as described by
Ter Laak et al. {1993).

RESULTS
‘Out of 1028 bacteriologicaly examined samples

from sheep and goats, 112 mycoplasma isolates

(10.89%) were recovered.

Rate of mycoplasma isolation from sheep:
As shown in Table (1) and Fig. (1) bacteriologi-

cal examination of 713 samples collected from
apparently heatthy (310) and diseased (403)
sheep revealed the isolation of 49 mycoplasma
isolates with a recovery rate of 6.87%. The high-
est rate of isolation was found aiﬁong samples
from slaughtered and dead animals with the isola-
tion of 21 mycoplasma isolates out of 206 sam-
ples {10.19%}) as compared with rate of isolation
from living animals sampies (28 out of 507:
5.52%). In samples taken from diseased sheep the
rate of isolation reached to 38 mycoplasma iso-
lates out of 403 samples (9.43%), which was
comparatively higher (11 out of 310; 3.55%) than
those from apparently healthy animals (Fig. 2).

The mycoplasma isolates recovered from of ap-
parently healthy sheep samples included 3 iso-
lates from tracheal swabs, 3 isolates from lung
tissues and 5 isolates from milk samples. Com-
paring the type of the examined sample from dis-
eased sheep to the rate of isolation revealed high-
er rate of isolation among pleural fluid samples (3

_isolates out of 4 samples (75%), followed by lung

tissue 11 isolates from 9! samples (12.09 %) na-
sal swabs 23 isolates from 201 samples (11.44 %)
and tracheal swabs 1 isolate from 61 samples
(1.64%). No isolation was obtained from ear, con-

junctival swab and milk samples (Table 2).

Rate of mycoplasma isolation from goats:
Bacteriological examination of 315 samples col-
lected from apparently healthy (266) and diseased
(49) goats revealed the isolation of 63 mycoplas-
ma isolates with a recovery rate of 20% (Fig. 3).
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As shown in Table 3, the highest rate of isolation
was found among the slaughtered goats (24 out of
40; 60.00%). The isolation raic was comparative-
ly low in samples from living goats (14.18 %).
The rate of mycoplasma isolation from diseased
goats reached to 59.18 %, which was compara-
tively higher than those from apparently healthy
ones (12.78%).

In discased goats, the recovery rate was high
from pneumonic lung
swabs (83.33%), followed by milk samples and
nasal swab (66.66% and 27.27 %, respectively).

No isolation was obtained from ear and conjunc-

samples and tracheal

tival swabs, Among the 34 isolates recovered
from the apparently healthy goats, 26 isolates
were recovered from nasal swabs (30.59%), 2
isolates from each of tracheal swabs and lung tis-
sues {25 % each) and 4 isolates from ear swabs
(4.1%) No isolates could be obtained from con-
junctival swab or milk samples (Table 4).

{dentification of mycoplasma isolates:

The mycoplasma isolates were first tested to dif-
ferentiate between Mycoplasma and Acholeplas-
ma genera using digitonin sensitivity test, (Table
5). The isolates of genus Mycoplasma were fur-
ther subjected to biochemical tests to be divided
into 5 biochemical groups, (Table 6). Finally one
isolate representing each biochemical group was
tested against suspected reference mycoplasma

antisera by the growth inhibition test (GIT).

393

- Digitonin sensitivity test: The results of digito-

nin sensitivity test of the recovered 112 myco-
. showed that 79
(70.54%) were sensitive to digitonin (i.e. be-

plasma isolates isolates
tonged to the Family Mycoplasmataceae, while
only 33 isolates (29.46%) were resistant to di-
gitonin (i.e. the Family Acholeplasmataceae).

- Biochemical grouping: The recovered myco-
plasma isolates were divided into five groups
according to their reactions to arginine utiliza-
tion, ghicose fermentation and film and spot
formation:

- Group I (Arginine positive; glucose negative,
film and spot negative):

Fbrty one isolates were recognized in this
group, 17 of them were of ovine origin and 24
of caprine origin,

- Group II (Arginine positive, glucose positive,
film and spot negative): ,

No, isolates could be recognized in this group.

- Group III (Arginine negative, glucose nega-
tive, film and spot positive):

Only 6 isolates were identified from caprine or
igin.

- Group IV (Arginine negative, glucose posi
tive, film and spot negative):

~Thirty isolates were recognized in this grou;
14 of them were of ovine origin and 16 of c¢.
prine origin.

- Group V (Arginine negative, glucose positi:
film and spot positive):

Only 2 isolates were identified from capri

origin.



serotyping of Mycoplasma isolates (Fig. 4 and
3).: The result of growth inhibition test (GIT)
on the members of the biochemical groups
showed that:

In group I: Forty one isolates (51.90%) were

identified serologically as M. arginini. 17 isolates

(54.84%) of them were of ovine origin and 24

isolates (50.00%) were of caprine origin.

In group IM: Six isolates were identified as M.

agalactiae only from caprine origin (12.5%).

In group IV: Thirty isolates (24.19%) were iden-

tified into 2 serotypes as follows:

- Nineteen isolates antigenically related to M.
ovipneumoniae, 12 isolates (38.71%) out of
-them were of ovine origin and 7 isolates
(14.58%) were of caprine origin.

- Five isolates (10.42%) reacted to M. mycoides
subspecies capri antiserum, all of them were of
caprine origin.

- Moreover 6 isolates failed to react with the
available antisera of this group, 2 (6.45%) of
them were from ovine origin and 4 (8.33%)
from caprine origine. i.e. untyped strains.

In group V: Only two isolates from caprine ori-

gin (4.17%) were identified as M. putrefaciens

Determination of MIC for Mycoplasma spe-
cies: It was carried out on five representative
field isolates (M. agalactiae, M. arginini, M. ovi-

peumoniae, M .mycoides subspecies capri and M.
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putrefaciens) using six different antibacterials
(Erythromycin, Azythromycin, Oxytetracycline,
Enrofloxacin, Streptomycin and Lincomycin).
The in vitro activities of antimicrobial agents
against ycoplasma isolates are shown in Table
7.

M. agalactiae was sensitive to azythromycin and
enrofloxacin (0.078 ug/ml), foilowed by oxyte-
tracycline (0.156 ug/ml), then erythromycin
(0.312 ug/ml) and lincomycin (0.625 ug/ml) but
less susceptible to streptomycin (5 ug/ml).

M. arginini was sensitive to erythromycin, azyth-
romycin , lincomycin (0.039 ﬁglml' ), OXytetracy-
cline and enrofloxacin (0.312 ug/ml) and less sus-
ceptible to streptomycin (2.5 ug / ml),

M. ovipneumoniae was sensitive to enrofloxacin
(0.039ug/ml), oxytetracycline
(0.078ug/ml) and azythromycin (0.156 ug/ml),
followed by erythromycin (0.625 ug/ml) and less

lincomycin,

susceptible to streptomycin (1.25 ug/ml).

M. mycoides subspecies capri was sensitive to
erythromycin and azythromycin (0.312 ug / mi),
followed by enrofloxacin, lincomycin and oxyte-
tracycline (0.625 ug/ml) and less susceptible to
streptomycin (5 ug/mi).

M. putrefaciens was sensitive to oxytetracycline
(0.039 ug/ml) followed by azythromycin and en-
rofloxacin (0.156 ug/ml) and less susceptible to
erythromycin (5 ug/ml) and streptomycin (10 ug/
ml).



Table (1): The recovery rate of mycoplasma isolates from apparently healthy
_and diseased sheep.

i C:;diﬁnns Apparently Healthy i : Total

of the

examined |, of |Positive Positive
No No %

samples
| Slaughtered | 50 21 10.19%
28 5.52%

260

= Slaughtarad | : | 1000

R

B Living :ﬂm

! 2.00%
! 0.00%

Fig(1):The recovery rate of mycoplsmas
in slaughtered, dead and living sheep

| = App. Healthy
i B Diseased

Fig(2): The recovery rate of mycoplasmas
in apparently healthy and diseased sheep
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Table (2): Occurrence of mycoplasma microorganisms in different samples
of apparently healthy and diseased sheep.

Apparently healthy
Noof | Positive Positive Positive
samples [ No{ % No! % No
55 0 | 0:00% 23 | 11.44% 23
25 12.00% 1 [164% | 4
25 12.00% 11 11209% 4

-« | 75.00%
0.00% - 0.00%

0.00% - 0.00%

14.29% | 0.00%

3.55% 9.43%
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Table (3): The recovery rate of mycoplasma microorganisms

Apparently Healthy

¥ Conditions of

Positive | Positive

) the examined :
No of samples % % %

25.00% §3.33%

60.00% }

12.00% 1 36.00% 14.18%

12.78% 39.18%

No of Positive Positive ~ Positive

samples | No| % | samples (No! % No
85 30.59% ] -1 3] 2727% 29
8 2 125.00% 12 10 ] 83.33% 12
8 25.00% 12 10 | 83.33%
98 4.08% - |
60 0.00% 0.00% : . -
1 0.00% 66.66% 7. ‘
266 12.78% 9 1 59.18%
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| =Living

@ Slaughtered ~ :

Living

Fig(3): The recovery rate of
mycoplsmas in slaughtered and living

&

W Apparantly healthy |
& Diseased |

%
§

8
@
e
=
:

B

5
:

Fig(4): The recovery rate of mycoplasmas
in apparently healthy and diseased goats

Mollecutes

| Family Mycoplasmataceae 63.27% 76.19% - 70.54%
Family Acholeplasmataceae 36.73% 23.81% 29.46%

l{r[} 00% 100. ﬂ% 100.00%
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Table 6}Bluchemmal Differentiation of genus Mycoplasma into 5 groups

54.84% 50.00% 51.90% |

- 12.50% 1.59% §
45.16% 33.33% 3797% §

- 4.17% 2.53%
. IDBUU% 100.0% | 7¢ 100.00% |

=3 M. arginini

@ M.ovipneumoniae

s @ unidentified spp

Fig (5): Serotyping of genus Mycoplasma
isolated from sheep

@ M.arginini

M.agalactiae
B M.ovipneumoniae
B M. mycoides

subspp.capri
. @M. putrefaciens

Recovery Rate

® Unidentified spp.

Fig (6): Serotyping of genus Mycoplasma
isolated from goats
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Table (7): MIC of six anti-microbial agents against five Mycoplama isolates.

Mycoplasma

Minimum Inhibitory Concentration (M.1.C) ug /ml

strains

Erythromycin Azythromycin

Oxytetracyclin

Enrofloxacin | Streptomycin | Lincomycin

0.312 0.078

0.156 0078 -5

0.039 0.039

0312 ' 2.5

0.625 0.156

0.078

0.312

0.625

0.156

0.039

~ Sensitive  :0-1ug/ml.
Intermediate : 2-4 ug / ml. _
Resistant  : above 8 ug / ml (Ter Laak et al., 1993).
PISCUSSION

Mycoplasmas in small ruminants, can cause res-
piratory disease, mastitis, arthritis, genital disease
and eye lesions also, they are considered as a pre-
disposing factor of many other diseases (Nicholas
2002).

The present work was done on 499 small rumi-
nants (372 sheep and 127 goats) reared under
desert conditions in an attempt to throw more
lights upon the prevalence rate of mycoplasma
among these animals and effective antibacterial

drugs against some field isolates.

In the present study, 713 samples from sheep and
315 samples from goats were subjected to pri-

mary isolation of mycoplasma. The results re-

vealed that the rate of mycoplasma isolation was
10.89 % (112 out of 1028) and this is in agree-
ment with Resk (1987), who isolated 103 myco-
plasma from 954 samples with recovery rate of
10.8% from sheep and goats and Abd El Lateef
(2001), who isolated 358 mycoplasma isolaes
from 2910 samples with a recovery rate of
12.88% from sheep and goats, but it was lower
than that reported by Abdou (2002) who revealed
that the rate of mycoplasmas isolation was
42.5%. The higher rate of mycoplasma isolation
reported by Abdou (2002) may be attributed to
his study, which included different governorates
(Cairo, Giza, Kafr-Elshakh...etc.) while this study
was limited only to the North Western Coastal
Zone (dry condition} in Egypt. Consequently
changes in environmental temperature and rela-

tive humidity may be associated with changes in
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the incidence of mycoplasma survivability (Whit-
tlestone, 1976 and Jones and Webster, 1984).
Nagatomo et al. (2001) found that many strains
of mycoplasma under dry conditions were unsta-
ble at 30°C, 37°C, room temperature and out

door temperature.

Concerning the rate of mycoplasma isolation in
sheep and goats, it was 6.87 % (49 positive iso-
lates out of 713 samples) in sheep, as shown in
. Table (2), while it was 20 % (63 positive isolates
out of 315 samples) in goats, as shown in Table
(4). These results are nearly similar to that ob-
tained by Haribabu et al. (1983) who isolated my-
coplasma species from sheep with a rate of
5.08% and Al-Zeftawy {1979) and Abdou (1998),
who recovered mycoplasma from goats with a
rate of 25.66% and 27.75%, respectively. Conse-
quently, the rate of mycoplasma isolation in goats
was higher than that of sheep, which means that,
mycoplasma are considered particularly prevalent
in goats than in sheep, which may be attributed to
cellular and molecular levels of mycoplasma host
adaptation (Rosendal, 1994; DaMassa, 1996 and
Cokrevski et al,. 2001).

Regarding the mycoplasma isolation rates in sam-
| ples obtained from apparently heaithy sheep and
goats, they were 3.55% and 12.78%, respectively.
These results are similar to that obtained by Resk
(1987), Hussein (1998) and Abdou (2002). In this
study, mycoplasma isolates were recovered from

clinically normal sheep and goats. Therefore,
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mycoplasma themselves may be regarded as
commensals, but during times of stress or hot
weather (especially under desert conditions), sub-
clinical infection may predispose sheep or goats
to clinical infection such as acute fibrinous pneu-
monia, pulmonary abscessation, or pleurisy as
mentioned by Ruffin (2001).

Concerning the sites of isolation of mycoplasma
from apparently healthy sheep and goats, sheep
mycoplasma were isolated from trachea and lung
(12%), while no isolates were obtained from na-
sal swabs. These results may bc explained as the
colonijzation of mycoplasma in the nasal cavity of
sheep is a transient phenomenon with intermit-
tent excretion as mentioned by Ionas et al. (1985)
and De La Fe et al. (2005). While in apparently
healthy goats, the results of isolation of myco-
plasma species from respiratory tract revealed
that the highest rate of isolation was from nasal
swabs (30.59%), which simulates results ob-
tained by Al-Zeftawi (1979); Resk (1987); El-
Ebeedy et al. (1989); Hussein (1998) and Abdou
(2002). Also, in apparently healthy goats, 4 iso-
lates were obtained from ear swabs and this is
agreement with results recorded by Cottew and
Yeats (1982); DaMassa (1996); Ribeiro et al.
(1997) and De la Fe et al. (2005) who considered
that occurrence of mycoplasmas in external ear
of goat breeds is an important finding and plays

important role in disease transmission.

Concerning to the isolation of mycoplasma from



diseased sheep and goats, mycoplasma were re-
covered at rates of 9.43% and 59.18%, respec-
tively, which are nearly similar to that obtained
by Resk (1987). The rate of mycoplasma isola-
tion from diseased sheep was high from pleural
fluid (75%), followed by lung tissues (12.1 %)
nasal swabs (11.4 %) and tracheal swabs (1.6%).
In diseased goats, the recovery rate was high
from pneumonic lung samples and tracheal
swabs (83.33%), followed by milk samples and
nasal swabs ( 66.66 % and 27.27 %, respective-
ly). Nearly similar results were reported by Li-
vingston and Gauer (1979); Rezk (1987); Malone
et al. (1988); El-Ebeedy et al. (1989); Shouman
et al. (1989), Al-Zeftawi and Shaker-Muna.
(1997), Hussein (1998); Abd El Lateef (2001)
and Abdou-Nadra, (2002). From these results it
was clear that mycoplasma microorganisms
tend to harbor the lower

which

respiratory tract,
lead to higher recovery rates from
pneumonic lung than that obtained from na-
sal swabs. These findings are supported by those
al. (1993) who recov-

ered mycoplasma from 76.6% and 81.2% of

obtained by Ammar et

pneumonic lungs of sheep and goats, respec-
tively, compared with the isolation rate from
~nasopharynx  of diseased sheep and goats

(64.7% and 63.8%, respectively).

In the present work 9 Acholeplasma isolates were
recovered from apparently healthy sheep (3 tra-
cheal swabs, 2 lung and 4 milk samples), beside 9

Acholeplasma isolates recovered from diseased
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sheep (5 nasal swabs, 1 tracheal swabs, 2 fung
and 1 pleural fluid). In apparently héalfhy goats
14 Acholeplasma were isolated from .nas‘al swabs
and one Acholeplasma isolate was recovered
from mastitic milk of diseased: goat. These results
agree with Banerjee et al. (1979) andAPésic et al.
(1990) who isolated Acholeplasma from nasal
swabs and pneumonic lung of sheep and goat.
Egwu et al. (2001) isolated Acholéplasm_a laid-
lawi from caprine milk samples from thc“appar-
ently normal healthy udders as well as mastitic
udders. They concluded that A. laidlawi could be
regarded as commensals or agents 6f unknown
pathogenicity. Also, Ayling et aI.t(2(_)04) consid-
ered that Acholeplasma species were found to be
more opportunistic than pathogenic. On the other
hand Singh et al. (1990) mentioned that experi-
ments on 8 lactating goats indicated that Achol-
eplasma species were pathogenic to goat Lidders,
causing mastitis and leading to agalactia without
any systemic reaction, and produced pathological
chaﬁges similar to, but less severe than those re-
ported in mycoplasmal mastitis in goats and

CWESs,

The serotyping of Mycoplasma isolates revealed
that the highest rate of isolation was Mycoplasma
arginini (54.84% and 50% from sheep and goats, |
rcspectively). Nearly similar results were re-
ported by many investigators as Al-Zeftawi
(1979); Radwan et al. (1985); Ribeito et al.
(1997); Hussein (1998); .Abdou (2002) ;md Ay-
ling et al. (2004) who identified ‘Mycop{asitﬁ&



arginini as the most predominant species iso-

lated from different sites of apparently

healthy and diseased sheep and goats. This
result could be explained on the light of the ob-
servation of Nagatomo et al. (2001) who report-
ed that M. arginini survive better than other my-

coplasmas under dry condition.

By studying the rate of isolation of M. arginini
in diseased sheep and goats, it is clear that the
rate of mycoplasma isolations in diseased sheep
was relatively higher than in diseased goats and
this throw spotlight on the role of M. arginini in
the respiratory disease of sheep and goats, which
was studied by Bocklisch et al. (1987) and Goltz
et al. (1986) who concluded that M. arginini
was one of agents responsible for ovine pneumo-
nia, on the other hand it did not induce lesions in

experimental infection in goats.

Mycoplasma agalactiae was isolated from one
apparently healthy goat (ear swabs). Similar re-
sults were recorded by Cottew and Yeats (1982)
and DaMassa (1996) who considered the pres-
ence of pathogenic mycoplasma in the external
ear canal of clinically normal goats as an impor-
tant contributor to the spreading of mycoplasma
to new host. They added that many clinically nor-
mal goats, may harbor several mycoplasma in di-
verse anatomical sites and showed that the rate of
mycoplasma isolation of 80% or more can also be

encountered in the ear canal.
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The isolation of Mycomlasma ovipneumoniae
form the respiratory tract of diseased goats
was reported by many authors (Goltz et al.
1986; Mchan et al., 1992; Al-Zeftawi and Shak-
er-Muna, 1997 and Abdou, 1998).

The isolation of Mycoplasma putrefaciens from
respiratory tract indicated its role in respiratory
affections, which coincided with DaMassa et al.
(1987) who mentioned that Mycoplasma putrefa-
ciens was isolated from lung and pleural fluid.
Also Rodriguez et al. (1994) who recovered

M putrificience in a pure culture from trachea.

About the isolation of Mycoplasma putrefaciens
(1 isolate) from mastitic milk, this is similar to
result obtained by Egwu et al. (2001) who iso-
lated Mycoplasma putrefaciens (1 isolaie) from
mastitic caprine milk. The present results sup-
ported the capability of Mycoplasma putrefaciens
to cause mastitis and pneumonia as mentioned by.
Bergonier et al. (1997).

With regard to determination the sensitivity of
some representative field isolate to different anti-
bacterial drugs using minimum inhibitory con-
centration method as conventional techniques
cannot be used for the determination of myco-
plasma- antimicrobial drug sensitivity since my-
coplasma requires particular media to grow be-
side the test antibiotic will equilibrate across the
plate before mycoplasmal growth, which make

this method not applicable  (Sabry, 2004 and



Francoz et al., 2005). MICs have been still gen-
erally considered to be the reference point for
comparison and evaluation of other sensitivity
tests and indeed the efficacy of all antimicrobials
is described in terms of MICs and microbroth di-
lution is probably the most widely used method
(Hannan, 2000). The present study showed that
Azythromycin had high activity against five my-
- coplasma strains (0.078 ug/ml with M. agalac-
tiae, 0.039 ug/ml with M. arginini, 0.156 with M.
ovipneumoniae and M, putrefaciens and 0.312 ul/
ml with M. mycoides suspecies capri) and this
agreed with Renaudin and Bebear (1990); Han-
nan (1995); Leophonte (1995); Dunn and Barra-
dell 1996 and Alvarez-Elcoro and Enzler (1999)
who mentioned that Azythromycin is a new mac-
rolides, which is more chemically stable and it

has a broader antimicrobial spectrum.

The present study also proved that M. ovipeurno-
nia, M. agalactiae M. putrefaciens and M. argini-
ni were sensitive to enrofloxacin (0.039 ug/ml,
0.078 ug/ml, 0.156 ug/ml and 0.312 ug/ml), re-
spectively, which go hand to hand with results
obtained by Otlu, (1997) and Eissa et al.(1999)
who showed that Mycoplasma arginini and My-
coplasma ovipneumoniae were sensitive to enro-
floxacin. Enrofloxacin was the most effective an-
timicrobial in vitro against M. agalactiae (Loria
et al., 2003). On the other hand M. mycoides sub-
species capri was less susceptible to enrofloxa-
cin (0.625 ug/ml), this result was supported by
Ter Laak et al. (1993) who mentioned that sus-

404

ceptibility or resistance to enrofloxacin depended

on the species.

In the present study the sensitivity to oxytetracy-
cline varied between the different species, as the
most sensitive strains was M. putrefaciens (0.039
(0.078
ugml), M. agalactiae (0.156 ug/ml), M. arginini

ug/ml) followed by M. ovipeumonia

(0.312 ug/ml) and finally M. mycoides subspecies
capri (0.625 ug/ml), which proved the efficacy of
oxytetracycline in growth inhibition of Myco-
plasma species in vitro especially M. putrefaci-
ens and M. ovipneumoniae and this was coincid-
ed with that recorded by Harbi et al.(1981) and
Otlu (1997) who concluded that oxytetracyclines
were found to be the most effective drugs against

Mycoplasma species.

The study of the sensitivity of lincomycin
showed high efficacy against M. arginini (0.039
ug/ml) and M. ovipeumonia (0.078 ug/ml) fol-
lowed by M. agalactiae, M. mycoides suspecies
capri and M, putrefaciens (0.625 ug/ml). These
results were supported by that reported by Zim-
mermann and Ross (1975); Inamoto et al. (1994)
and Hannan (1995). Skoufos et al. (2005) con-
cluded that administration of lincomycin is effec-
tive for the treatment and the prevention of my-

coplasmal atypical pneumonia in lambs.

The present work showed that M. arginini was
(0.039 ug/ml) fol-
lowed by M. agalactiae (0.312 ug/ml). M . ovi-

sensitive to erythromycin



peumonia was less suscepiible than M .arginini
(0.625 ug/ml), also, M. putrefaciens was less sus-
ceptible (5 ug/ml) and this result agreed with Otlu
(1997) and Eissa et al. (1999) who recorded that
M. arginini was sensitive to erythromycin
(0.048 - 0.097 ug/ml), while, M. ovipreumoniae

was less susceptible (0.097-0.39 ug/mL).

The sensitivity of mycoplasma isolates to strepto-
mycin revealed that streptomycin had the lowest
activity against the five mycoplasma species (M.
agalactiae, M. arginini, M. ovipeumoniae, M.
mycoides subspecies capri and M. putrefaciens),
which were 5 ug/ml, 2.5 ug/mi, 1.25 ug/ml, 5 ug/
ml and 10 ug/ml, respectively. The low suscepti-
bility of these mycoplasma species to streptomy-
cin was reported also by Harbi et al. (1981); Otlu
(1997) and Eissa et al. (1999).

Elevation of MICs of M. mycoides subspecies ca-
pri which was observed in this study, was also
observed by Stipkovits et al. (1984), which indi-
cated development of resistance of this species to

different antimicrobial agents.
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