


Identification of Mycoplasma mycoides mycoides |.C as an aetiological agent in sheep

Livingstone et al. (1983) isolated Mycoplasma sp.
2D in 2 flocks with reproductive problems. How-
ever, isolations were also made from flocks with
normal reproductive performances. As yet, the
aetiological role of this mollicute has not been veri-
fied. Accordingto C:  ew et al. (1974) this mollicute
appears to be related to M. mycoides mycoides.
M. capricolum and Acholeplasma axanthum (Jones
et al. 1983) have been isolated during sporadic out-
breaks of vulvovaginitis and vulvitis. M. mycoides
mycoides, M. mycoides capri, M. bovigenitalium,
M. agalactiae, M. alkalescens, M. arginini, Achole-
plasma laidlawii, A. axanthum, A. granularum and
A. modicum have been recovered from infertile
sheep with vaginitis and ewes that aborted (Kapoor
et al. 1984). Ureaplasma strains have also been
isolated from sheep with genital lesions (Doig &
I nnke 1977; Ball & McCaughey 1982). Due to the
high incidence of this disease in South Africa since
1979, this study was undertaken to establish the
role of mollicutes as possible aetiological agents of
ub/vv in sheep.

| \TERIALSANDN THODS
| Id survey

During the course of this study 19 infected-flocks
were investigated. V  1in these flocks, 930 animals
were examined and 484 specimens collected for
further evaluation. Specimens entailed wvulva,
vagina, sheath and penis swabs and semen. Refer-
ence specimens, which served as controls, were
collected from clinically sound animals in each
herd. On each farm approximately 9 clinically
affected ewes and 3 rams, and 10 clinically sound
ewes and 4 rams were selected for sampling. All
specimens collected were examined for the pre-
sence of bacteria, viruses and mycoplasma
organisms (vide infra).

Pilot study

Two Dorper rams and 1 ewe with clinical lesions
were submitted to the Onderstepoort Veterinary
Institute (OVI). These animals served as a source of
infective material during transmission trials.

Four locally bred Dorper rams, proven negative for
mycoplasmas on specimen cultivation, were
selected as experimental animals. Swabs were
taken from the penile and vulvar lesions of the
donor animals and applied directly to the penile
mucous membrane of 2 experimental rams. Filtered
material, prepared by rinsing 3 swabs dabbed on
the genital mucous membranes of the donor
animals in 2 m¢. phosphate buffered saline (PBS)
and passed through a millipore filter (0,45 nm), was
applied with the aid of sterile cotton wool swabs to
the penile mucous membranes of the remaining 2
experimental rams.
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Infectivity ti
Experimental animals and procedure

Ten normallv cycling maiden yearling ewes and 4
maiden ye:¢ 1g rams were used in this study
(Table 2).

The animals were divided into 2 groups (Group 1 &
Group 2). Each group consisted of 5 ewes and 2
rams which had been vasectomized a fortnight pre-
viously. The genital tracts of all the animals were
screened for the presence of mycoplasmas and
pathogenic bacteria 10 d before infection on Day O
(vide infra).

Ten d after the animals had been screened for bac-
teria and mycoplasmas, a strain of Mycoplasma
mycoides mycoides LC, which had been isolated
from the Straussheim Dorper stud (vide supra)
and cloned and stored in liquid nitrogen prior to the
study, was used to infect the ewes in Group 1
(Day 0). Each ewe was infected by administering
1 mé culture medium containing 10'° organisms in-
travaginally. The animals were examined daily
and specimens for mycoplasma isolation were
collected on Days 3, 7, 14, and 25 post infection
(Table 2) and for bacterial isolation on Days 0, 3
and the day of slaughter.

On Day 25 ewes of Group 2 were infected intra-
vaginally w a pure culture of M. mycoides
mycoides LC that was isolated from 1 of the ewes in
Group 1 (Sheep 2). Each animal received 108 orga-
nisms intravaginally. The animals were examined
daily and specimens were collected for myco-
plasma isolation on Days 3, 7, and 14 post inocula-
tion (Table 2) and for bacterial isolation on Days 0, 3
and the day of slaughter. (The rams in both groups
were not artificially infected.)

Animals in Group 1 were slaughtered on Day 56
and those in Group 2 on Day 30. Specimens were
collected from the anterior vagina, uterus,
preputium, ampulla, seminal vesicles and tail of the
epididymis for bacteriological and mycoplasma
isolation. The intact urogenital tracts were exam-
ined macroscopically and specimens from the
uterus, cervix, vagina, vulva, prepuce and glans
penis were collected in 10 % buffered formalin, rou-
tinely processed and stained with haematoxylin
and eosin (HE).

Therapeutic ial

During the period of investigation an acute out-
break of ub/vv in a Dorper stud (Straussheim stud)
was reported. This flock offered an opportunity to
initiate a field trial to establish the efficacy of 2 anti-
biotics, viz. enrofloxacin (Baytril, Bayer A.H.) for
local application or systemic treatment, and oxyte-
tracycline long-acting (LA) (Liquamycin LA, Pfizer)
for systemic treatment. The products were selected
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because of their mycoplasmacidal and mycoplas-
n tatic properties.

Soventy-four animals (69 ewes and 5 rams) which
proved positive to mycoplasma on specimen isola-
tions taken from the genitalia were used in this trial.
No attempt was me~> to identify the spp. con-
cerned, except for 5 . . domly selected animals. M.
bovigenitalium, Mycoplasma spp. Group 7 and M.
mycoides were isolated from the latter sheep. The
74 experimental animals were divided into 5 groups
and treated accordin 0 a schedule summarized in
T-"le 1. Group 5 (1¢ nimals) served as a control
g.-Jp and was trea._ 4 with 4 mé glycerine/water
solution intravaginally (3 x 24 hourly).

Vaginal and penile swabs were taken on Days 2, 7,
16 and Day 28 after the last treatment and pro-
cessed within 8 h after sampling. Nine ewes that
still proved positive for mycoplasmas 28 d post-
treatment, were treated by combining the regime
utilized for Groups 3 and 4. Vaginal swabs were
collected from the latter animals 14 d and 3 months
after the last treatment.

Sampling techniques
Specimens from ewes

Vulva specimens were taken by dabbing a sterile
cotton swab on a mucocutaneous erosion or intact
mucous membrane. Vaginal specimens were col-
lected by parting the vulvar lips. inserting the cotton
bud the full length of the va 1a and rotating it
serveral times before removal. 1wo drops of Hay-
flick's broth (Hayflick 1965) were added to each
specimen after collection. Each swab was replaced
in the plastic tube which was sealed with the stop-
per provided. The plastic tubes were immediately
packed in a cool-bag containing pre-frozen freezer
packs and taken to the laboratory.

Specimens from rams

Preputial specimens were collected by dabbing a
sterile cotton bud on a mucocutaneous erosion or
intact mucous membrane adding 2 drops of Hay-
flick's broth after cc sction and storing as de-
scribed for the ewes. e same technique was em-
ployed for penile sampies. Semr~n was collected by
electro-gjaculation after the ¢ s had been ex-
truded and immobilized by piacing a piece of
gauze bandage well behind the glans penis.

Culture and identification of r :ro-organisms

Mycoplasmas ‘

Hayflick's agar (Hayflick 1965), Hayflick’s broth
(Hayflick 1965), Chalquest's agar, Chalquest's
broth (Trichard & Jacobsz 1985). ureaplasma agar
(TA 13) and ureaplasma brott B 13) were used
throughout the study.

The ureaplasma media consisted of the following:

UREAPLASMA AGAR TA 13

Purified agar (Oxoid)"...........coooviiiiiiiiieei e 9Ime
Distilledwater................oooooiie 405 me
Autoclave 10 1b—10 min

10 x Medium 199 (Sigma)’........c.cccoevrvrnennen. 45mé
Hartley's Dige<t Broth (Difco)®..............c.c...... 200 m¢
Yeastextract  fco)*(5Q) coevvvreeeeieeeireenn. 100 m¢
Pig serum (inactivated)...........ccccceverieieneeenes 200 m¢
Urea in distilled water 20 %

(PAL Chemicals)*..........c.cocoeiveeieeeeeeeeeen 5mé
Dithiothreitol in distilled water 10 %

(SIGMA)2 (0,5Q) vevvevieieeiee e 5mé
DNA (calf thymus) 0,2 % (BDH)®...................... 10 mé
Phenolred 0,4 %.....cceeeiiciiimniiiiiiiiie 15 mé
MNSO0, 1,5 % .. 10 m¢é
Penbritin 100  3/m€ (Beecham)®................... 10 me
Set ph at 6,0-6,2

Filter through a 450 nm Millipore filter and add to
the purified agar when the latter attains a tempera-
ture of 60 °C.

UREAPLASMA BROTH TB 13

10 X Medium 199 (Sigma)?.........cccceeveeeeennee. 45 mé
Distilled water ...........ccccooeiiiiiiiieiie e 405 mé
Hartley’s Digest Broth (Difco)....................... 200 m¢
Yeast extract (Difco)®..........ccoooevvieeiieii. 100 m¢
Pig serum (inactivated)........c.c.cccoooiiien . 200 m¢
Urea in distilled water 20 %

(PAL ChemicalS)*.........cooeoeeieieeeeieee e 5mé
Dithiothreitol 10 % (Sigma)?..........cccceevveeeeenn. 5me
DNA (calf thymus) 0,2 % (BDH...................... 10me
Phenolred 0,4 %........ccooeeeeiiiieciieeceee e, 15me
MNS0, 1,5 % e 10 me
Penbrin 100 mg/mé€ (Beecham)®...................... 10me
Set pH at 6,0-6,2

Sterilize by passing through a 450 nm Millipore
filter.

Mycoplasma isolates were identified by the direct
fluorescent antibody technique (Baas & Jasper
1972) using conjugated gammaglobulin prepared
at the OVI. The following monospecific hyper-
immune rabbit antisera were used: Acholeplasma
laidlawii PG8 (sewage A), Mycoplasma arginini
G230, Mycoplasma bovigenitalium PG11, Myco-
plasma bovis Donetta and Mycoplasma species
group 7 PG50 These type cultures were obtained
from the Ne 1l Collection of Type Cultures, Lon-
don. Additi type cultures were obtained from

184 Protea laboratory Services, Sandton, RSA
2 Saarchem (Pty) Ltd, Muldersdrift, RSA

3 Difco Laboratories, Detroit, Michigan, USA
5 BDH, Chemicals Ltd, Poole, England
6

Beecham Research Laboratories, Beecham Pharmmaceuti-
cals (Pty) Ltd, Sandton, RSA
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possible to maintain all these mycoplasma spp.
simultaneously intravaginally in a single ewe. How-
ever, maintenance of these spp. in vitro could not
be achieved with any of the culturing methods
employed during this study.

In vitro propagation of pure cultures of previously
identified spp. was pursued, but repeated attempts
over several years failed. During the process of
cloning, colonies of the identifiable spp. failed to
maintain themselves and only unidentifiable
species remained. Biochemically the latter spp.
appeared to be related to M. bovigenitalium (Table
3).

The 5 ewes of Group 1 (Table 2), which were
infected with the field strain of M. mycoides
mycoides LC and in which coitus was allowed,
developed vv lesions and the corresponding rams
developed ub. Since M. mycoides mycoides LC
could be re-isolated from all the animals in Group 1,
and the ewes in Group 2 could be infected with the
same strain isolated from an animal in Group 1, it
was deduced that M. mycoides mycoides LC is the
major aetiological agent responsible for ub/vv in
Dorper sheep in South Africa. This is the first time
that the presence of this mycoplasma spp. has
been documented in South Africa. Furthermore, this
is the first report that M. mycoides mycoides | .C has
been specifically associated with a venereal
disease in sheep. Kapoor et al. (1984) did isolate
M. mycoides mycoides LC in combination with
other mollicutes from the genitalia of 24,7 % of
ewes which were infertile or aborted, but no proof
was tendered that this organism was responsible
for the reproductive failures.

Few reports on the natural infection of sheep with
M. mycoides mycoides LC variant, have been
documented (MacOwan 1984). Experimentally the
pathogenicity in sheep is similar to that for goats
(MacOwan 1984). Subcutaneous inoculation of
high-titre cultures is followed by cellulitis, a febrile
response and, in the more severely affected ani-
mals, a mycoplasmaemia. Intratracheal inoculation
causes pleuropneumonia. It is therefore imperative
that the pathogenicity of the M. mycoides field
strain isolated during this study should be
assessed further for Dorper sheep.

A lymphocytic exocytosis of the vaginal epithelium
associated with a lymphocytic infiltration in the
vaginal mucosa was present in ail the ewes in-
fected with M. mycoides mycoides LC. At the time
of slaughter ulcerations of the vulvar and vaginal
epithelium were evident in only 1 animal and micro-
scopically in the vagina of an additional animal.
However, during the course of the disease small
ulcerations of the vaginal epithelium were noted in
all the experimental sheep on Day 14.
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The clinical, gross and microscopical fesions in
field and experimental cases of ub/vv in this study
were similar to those of sheep infected with bacteria
of the haemophilus/histophilus group (Ball, Ken-
nedy & Ellis 1991). Furthermore, vulvitis in ewes has
been shown to be caused by ureaplasmas (Ball
et al. 1982; McCaughey & Ball 1985). In the present
study neither ureaplasmas nor bacteria of the hae-
mophilus/histophilus group were isolated from the
experimental animals, except in 1 ram from which
H. somnus was isolated on Day 17. Bacteria iso-
lated from natural and experimental cases of ub/vv
represented a wide variety and the disease could
not be associated with any specific spp.
isolated.

The therapeutic trial per se did not form part of this
project, but was initiated solely to explore the thera-
peutic value of enrofloxacin and oxytetracycline LA
in the control of an acute outbreak of ub/vv. What
transpired was serendipitous. Five ewes did not
respond to treatment. M. mycoides mycoides LC,
M. mycoides capri, M. bovigenitalium and Myco-
plasma species Group 7 could now be isolated as
separate entities from the genital organs of 2 of
these animals. This incident made it possible to
isolate the M. mycoides mycoides LC field strain
which was subsequently utilized in the transmission
studies of this project.
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