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SCIENTIFIC SECTION

Mastitis, polyarthritis and abortion
caused by Mycoplasma species
bovine group 7 in dairy cattle

S HUM?, A KESSELLP, S DJIORDJEVIC? R RHEINBERGER?, M HORNITZKY?,
W FORBES? and ] GONSALVES?

Objective  To report an outbreak of mastitis, polyarthritis and abortion caused by
Mycoplasma sp bovine group 7 in three large, centrally-managed dairies and to review
the relevant literature.

Design Epidemiological, clinical and laboratory data were analysed, collated and
reported. Multidisciplinary procedures were employed. These included clinical
assessment and comprehensive laboratory investigations of affected calves, aborted
foetuses and milk samples. Mycoplasma cultures and genetic analyses of isolates
were undertaken to identify the aetiological agent.

Results  About 30% of 240 calves usually kept in a calf rearing facility developed
severe polyarthritis as a result of Mycoplasma sp bovine group 7 infection between 2
and 3 weeks of age. Multiple abortions occurred on these farms. Mycoplasma sp
bovine group 7 was recovered from the fibrinopurulent synovial exudates of four 14-
day-old calves, from the stomach contents and lungs of two aborted foetuses, from 14
of 21 bulk milk and four of 10 mastitic quarters. Three bulk colostrum samples cultured
during the outbreak were negative for mycoplasma.

Conclusion  Mycoplasma sp bovine group 7 caused significant economic losses
as a result of polyarthritis, abortion and mastitis. The disease probably originated from
udder infections with spread being facilitated by the decreased use of tetracycline in
the treatment of mastitis. Neonatal calves were most likely infected by the
consumption of milk contaminated with the organism. Abortions presumably resulted
from mycoplasmaemia. This appears to be the first report in Australia of bovine

abortion resulting from Mycoplasma sp infection.
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ELISA Enzyme linked immunosorbent assay
FSC Foetal stomach content

GDPT Gel diffusion precipitin test

MZN Modified Ziehl-Neelsen stain

PACE Pestivirus antigen capture ELISA
PCR Polymerase chain reaction

represented by the type strain PG50.1 This strain was initially isolated from
arthritic calves in south Queensland, Australia and its pathogenicity
established by experimental infection.! Subsequently, Mycoplasma sp bovine group 7 has
been reported infrequently as a cause of polyarthritis in calves and mastitis in cows. It has
also been isolated from pneumonic bovine lungs and lymph nodes in Australia.26
Mycoplasmas have been implicated in bovine genital disease since their first isolation
from the bovine reproductive tract in 1947.7 Mycoplasmaemia, with subsequent
transplacental infection and abortion, due to Mycoplasma mycoides infection is well
documented.® Mycoplasma bovigenitalium and Mycoplasma bovis are infrequent causes of
bovine abortion.®12 Other mycoplasmas implicated in bovine abortion have been
reported in North America and include a strain designated as NADL 1 isolated from the
abomasal contents of an aborted foetus,!3 a strain identified as 3305 isolated from an 8-

M ycoplasma sp bovine group 7 is currently an unassigned mycoplasma
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month-old aborted foetusl® and a Mycoplasma sp bovine group
7 isolated from tissues from an aborted foetus.® Abortion as a
result of mycoplasmal infection has not been reported in
Australia.

This paper presents a detailed account of an outbreak of
Mycoplasma sp bovine group 7 infection in three large,
centrally-managed dairies, causing severe polyarthritis in calves,
mastitis and abortion. At the same time the Australian literature
relevant to Mycoplasma sp bovine group 7 infections is briefly
reviewed.

Materials and methods
Farm management

The three dairies involved in the outbreak were centrally
managed and located near Sydney, New South Wales. Farms 1,
2 and 3 contained 1050, 1100 and 850 Friesian cows,
respectively. Calf rearing practices on the three farms were
similar. Calves were removed from the cows and fed 4 L of top
quality colostrum during the first 24 h of life. Each day for the
next 2 days they received 4 L of pooled colostrum. At 3 days of
age calves from farms 2 and 3 were transported to the central
calf rearing unit on farm 1, where usually about 240 calves were
housed in individual pens. From day 4, calves were fed 2 L of
milk night and morning, and given access to commercial calf
pellets. The milk was a mixture of mastitic milk and commercial
milk replacer. Calves were kept in the rearing facility for 4 to 6
weeks before being moved to a clean paddock.

Serology

The Leptospira Microscopic Agglutination Test (MAT) was
conducted on foetal fluids as described by Chappel (1993).14
Radial immunodiffusion (RID), specific for bovine 1gG was
used to quantify immunoglobulin G in foetal pleural fluids.
Foetal pleural fluids that had detectable levels of immuno-
globulin G were tested for antibodies to viruses belonging to the
Simbu group using a competitive ELISA, with Simbu group-
reactive monoclonal antibodies against Akabane, Aino, Peaton,
Douglas, Tinaroo, Thirmi and Facey’s Paddock viruses (PD
Kirkland unpublished). The pestivirus GDPT and PACE were
conducted on foetal fluids and foetal spleen respectively as
described by Kirkland and MacKintosh.15

Histopathology

Tissues collected for histological examination were fixed in
10% neutral buffered formalin, embedded in paraffin,
sectioned at 4 to 6 um and stained with hematoxylin and eosin.

Routine bacteriology

Foetal lung, liver and foetal stomach contents (FSC) were
cultured directly onto blood agar, MacConkey agar and
Skirrow’s agar. All plates were incubated at 37°C. The blood
agar plates were incubated from 3 to 7 days in an atmosphere
containing 5% CO,, the MacConkey agar plates in air for 48 h
and the Skirrow’s agar plates under conditions produced by the
CampGen system (Oxoid Australia, West Heidelberg) for 96 h.
Smears of the FSC were examined under dark ground
illumination for leptospires and stained by the Gram or MZN
method for the demonstration of other bacteria. Joint fluids
were processed in a similar fashion to FSCs, except they were
not cultured on Skirrow’s medium or stained by the MZN
method. Other tissues were treated similarly to foetal tissues
except Skirrow’s agar was not used.
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Mycoplasma examinations

Culture — The culture medium used for the isolation of
Mycoplasma sp bovine group 7 directly from joint fluids, tissues
and milk samples was a modified Friis broth as described by
Hovind-Hougen and Friis,6 with some differences. The modi-
fied broth and agar medium contained horse serum (20%), calf
thymus DNA (0.002%) and BNAD (0.009%). Noble agar
(1%) was used to prepare mycoplasma agar. Tissue samples were
cut into small pieces (1 mm thick) with sterile instruments,
added to mycoplasma broth and incubated overnight at 37°C.
The following day the broth was filtered (0.45 pm) and re-incu-
bated at 37°C until a colour change was noted (usually within
48 h). A separate aliquot was also used to inoculate a fresh
broth. Joint fluid and milk samples including colostrum were
added directly to mycoplasma-broth. Using a sterile inoculating
loop, an aliquot of mycoplasma broth was streaked onto
mycoplasma-agar and incubated for 48 h at 37°C in 5% CO,.
Mycoplasma sp bovine group 7 colonies typically had a fried-egg
appearance. Single colonies were filter-cloned three times.1’

Growth inhibition — Filter cloned mycoplasma cultures were
identified using the growth inhibition test.!8 Tenfold serial dilu-
tions of the broth were applied as a drop onto dry mycoplasma-
agar plates and allowed to run to the bottom of the plate. The
plates were air dried. Small wells were inserted along the streak
lines and filled with a panel of rabbit antisera raised to different
Mycoplasma sp. The plates were initially incubated overnight at
4°C to enable the antisera to diffuse into the agar and then
incubated at 37°C in 5% CO, for 24 to 48 h and inspected
under a stereo-microscope (magnification 10 to 40X).

PCR - Amplification of LppA gene (previously p67) from
Mycoplasma sp bovine group 7 was performed essentially as
described by Frey at al'® with the following modification. PCR
reactions (50 L) were performed using a Corbett Research thermocy-
cler (PC-960 or FTS 960) and comprised 20 pmoles of each
primer (P67BG7-L and P67BG7-R), 170 umol/L of dNTPs, 5
uL of 10 X buffer (500 mmol/L KCI, 100 mmol/L Tris-HCI
pH 8.3), 1.5 mmol/L MgCl,, 1 unit Taqg DNA polymerase, 10 to 50
ng template DNA and milliQ water to a final volume of 50 pL.
Thermocycling conditions started with a denaturation cycle for
2 min (94°C) followed by 10 cycles of 94°C (30 s), 52°C (30s) a
nd 72°C (90 s) and 25 cycles of 94°C (305),50°C (30s) and 72°C
(2 min). A final cycle (72°C, 3 min) completed the reaction.

Electrophoresis — A sample (15 pL) of the PCR reaction was
loaded onto a 1.0% agarose gel, prepared using 0.5 x TBE
buffer (TBE: 45 mmol/L Tris-HCI, 45 mmol/L boric acid, 1
mmol/L EDTA, pH 8.9). Gels were electrophoresed for 1.5 h
(65V) or until the bromophenol loading dye reached 1 cm from
the end of the gel. Gels were documented using an Image
Analyser (BioRad) and tiff files were saved to diskette.

Restriction endonuclease analysis — Amplification product from
the PCR was digested with the restriction endonuclease Hinf I.
Digestion reactions comprised 30 pL of PCR product, 5 pL of
10x restriction endonuclease buffer H (Roche Diagnostics), 5 U
of restriction endonuclease Hinf | and sterile milliQ water to a
final volume of 50 pL. Digestions were incubated at 37°C
overnight. Samples of digestion products (15 pL) were resolved
on a 2% agarose (w/v) gel.

Results
Field investigations

In late October and early November 1998, mild stiffness,
lameness and polyarthritis were observed in about 30% of calves
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at the central calf rearing unit which usually housed 240 calves.
Clinical signs were first noticed at around 13 days of age and
their severity gradually increased over the next 2 days. At this
time, the carpal and tarsal joints were greatly enlarged due to
the accumulation of intra-articular fluid. There were fluctuating
swellings in the bursae of fetlocks as well as the carpal and tarsal
joints. Despite these abnormalities, the appetite of affected
animals usually remained normal.

During the clinical course of the disease, stiffness, lameness
and joint swelling increased despite treatments with
penicillin/ampicillin and tetracycline. As a result euthanasia was
performed for animal welfare considerations on about half of
the affected calves. In the remaining calves, clinical abnormali-
ties slowly subsided irrespective of treatment, but some carpal
joints remained permanently enlarged.

In mid November, when the morbidity peaked, there were
between 31% and 36% of calves clinically affected and from
then on until the end of December the morbidity remained at
this prevalence. About 120 calves died or were euthanased
during the outbreak. At the end of December when Mycoplasma
infection was first suspected, routine preventive tetracycline
treatment was implemented. Newborn calves received daily
intramuscular tetracycline treatment (Engemycin 100; Intervet,
Australia Pty Ltd) at a dosage of 1 mL/10kg for 3 days and from
then on very few clinical cases occurred.

In October and November 1998, the abortion rate was
reported to have increased on farm 1. On 22 December 1998,
6-month-old aborted twin male and female foetuses were
submitted to the laboratory for necropsy from farm 1. A few
weeks later, from the central calf rearing unit, four neonatal
calves affected with polyarthritis were submitted to the labora-
tory for necropsy.

Laboratory investigations

Clinical pathology — synovial fluids aspirated from enlarged
joints of four calves were typical of a marked purulent exudate.
The synovial fluids were cream coloured and turbid with an
average protein content of 53 g/L (range from 46 to 57 g/L) and
an average total nucleated cell count of 63x10%/L in three calves
(range from 43.4 to 82x10%/L). The number of cells in the
synovial fluid from the fourth calf was too high to be counted
by the automated cell counting machine. Dif-Quick stained
smears revealed marked purulent inflammation. On average,
77% of all nucleated cells were neutrophils (range, 67 to 83%).
Most of the remaining cells were macrophages with a scattering
of synoviocytes (Figure 1). Neutrophils in all aspirates were well
segmented and slightly degenerate but devoid of toxic changes.
Macrophages and synoviocytes were well vacuolated and often
necrotic or lytic. Haematological examination of a 10-day-old
calf revealed moderate leucocytosis (21x10%/L) and neutrophilia
(15x109/L) with a marked left shift, 3.45x10%/L neutrophils
being nonsegmented (normal 0 to -0.24x10%/L).

Bacteriology — Routine bacterial culture of three joint fluids
collected aseptically from different animals at various intervals
before the abortion investigation revealed no significant bacte-
rial growth. Mycoplasma infection was suspected and joint fluid
forwarded to the laboratory for specific culture. At the same
time primary isolates, obtained from the abomasal contents and
foetal tissues collected from the aborted foetuses, were processed
at the laboratory and suggested mycoplasmal infection.

Abortions — The male foetus had generalised subcutaneous
oedema and excessive volumes of straw-coloured, slightly turbid
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fluid in body cavities and the hip joints. No gross pathological
abnormalities were detected in the female. Immunoglobulin
concentrations in the pleural fluids measured by RID were
greatly increased in both foetuses measuring 1911 pg/mL and
2367 pg/mL respectively (normal < 80 pg/mL). This clearly
indicated in utero antigenic stimulation and the likely involve-
ment of an infectious agent. The MAT performed on the
pleural fluid revealed no specific antibodies to Leptospira interro-
gans serovars pomona or hardjo and there were no specific anti-
bodies to pestivirus using the GDPT or Simbu virus using the
ELISA. The Pestivirus antigen capture ELISA revealed no viral
antigens in the spleen samples collected from the foetuses. Beta-
haemolytic colonies were cultured from the stomach contents,
liver, and lung from the male twin foetus and from the lung of
the female foetus. These colonies could not be stained using the
Gram method and subsequently were identified as Mycoplasma
sp bovine group 7. These were the only two submissions for
which the blood agar plates had been fortuitously incubated for
4 or more days. No other significant bacterial species were
cultured from these foetuses. On histological examination, the
male foetus had moderate suppurative bronchopneumonia
characterised by large numbers of neutrophils in bronchioli and
associated alveoli (Figure 2). There was a mild to moderate
multifocal, subacute epicarditis and interstitial myocarditis in
both foetuses indicated by infiltration of a mixture of
neutrophils and mononuclear leucocytes.

Necropsy of neonatal calves — Four 14-day-old calves were
necropsied during the outbreak and revealed similar gross and
histopathological findings. They were in fair body condition.
Although the appendicular skeleton was most severely affected,
(Figure 3) nearly all diarthroidal joints examined, including the
intervertebral, costo-vertebral and atlanto-occipital articulations
had some degree of abnormality. The ventral portion of the
atlanto-occipital joint was greatly swollen and protruded into
the pharyngeal cavity. Upon sectioning of the ventral joint
capsule the wall was found to contain multifocal areas of
necrosis and haemorrhage. The atlanto-occipital joint cavity
contained yellow, thick, viscous fluid with numerous fibrin clots
(Figure 4). The joints of the limbs were enlarged and contained
yellow-grey, turbid synovial fluid and large yellow fibrin plaques
or flocculant fibrinopurulent material. There was periarticular
and peritendinous subcutaneous oedema. The bursae were
enlarged, oedematous and contained turbid synovial exudate.
The synovial membranes were slightly thickened, congested and
presented some villous proliferation. Articular cartilage
appeared normal. There was generalised lymphadenopathy but
the prescapular, popliteal and retropharyngeal lymph nodes
were greatly enlarged, hyperaemic and odematous. One calf had
a bilateral hypopyon. Histological examination of the affected
articulations revealed a severe, diffuse, subacute arthrosynovitis,
tenosynovitis and bursitis. Joint cavities contained necrotic
debri and copious fibrinopurulent exudate. The atlanto-occip-
ital and costovertebral articulations had more acute histopatho-
logic changes, including haemorrhages, thrombosis, necrosis of
the synovial membrane and heavy fibrinopurulent exudation
(Figure 5). Regional lymph nodes were odematous. There was a
mild segmental neutrophil infiltration of the spinal meninges in
two calves. Routine bacterial culture was negative but
Mycoplasma sp bovine group 7 was isolated from the synovial
fluid from the four calves and the prescapular lymph-node of
one calf. A few days later in a separate submission, Mycoplasma
sp bovine group 7 was isolated from the synovial and pericardial
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Figure 1. Synovial fluid from the carpal joint of a 14-day-old calf.
Marked fibrinopurulent exudate containing neutrophils,
macrophages and synoviocytes. Diff-Quik stain (x 900)

Figure 3. Carpus of a 14-day-old calf. Greatly enlarged diarthroid
joints.

ot
Figure 5. Costo-vertebral joint of a 14-day-old calf. Articular
surface of the rib (A), vertebra (B), fibrinopurulent exudate in the
lumen (C) and synovial necrosis on the articular surface of the
vertebra. Haematoxylin and eosin (x 63).
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Figure 2. Foetal lung. Suppurative bronchopneumonia
characterised by neutrophils in bronchioles and associated
alveoli. Haematoxylin and eosin (x 400).

ati

Figure 4. Atlanto-occipital joint of a 14-day-old calf, ventral view.
Large yellow fibrin clots in joint cavity, immediately beneath the
dura mater.

fluid from one 7-day-old calf necropsied at the central calf
rearing unit.

Culture of milk for mycoplasma — During the outbreak 21 bulk
milk samples, three samples of bulk colostrum and 10 samples
from mastitic quarters were collected at various intervals and
cultured for mycoplasma in an attempt to identify and monitor
the source of infection. Of the 21 bulk and 10 mastitic quarter
milk samples 14 and 4 samples were positive for Mycoplasma sp
bovine group 7 respectively, but no Mycoplasma spp were
isolated from samples of bulk colostrum.

Serology and PCR results — Rabbit antisera raised against
Mycoplasma sp bovine group 7 induced clearing zones in growth
inhibition confirming the identity of the isolates. In addition, a
fragment of 1.405 kb was amplified when whole cell DNA
purified from each of the isolates was used as a template for the
IppA [Mbgr7] PCR. Digestion of the 1.405 kb amplicon with
Hinf | generated 5 fragments as described by Frey et all®
confirming that the 1.405 kb amplicon contained the LppA
gene (Figure 6).
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Figure 6. The 1.405 kb PCR fragment containing the LppA gene
of Mycoplasma sp bovine group 7 (line A) and the products of
digestion with Hinf | separated by electrophoresis on 2%
agarose (line B). The 1 Kb Plus DNA ladder (line C).

Discussion

In the three dairies Mycoplasma sp bovine group 7 caused
substantial economic losses as a result of mastitis, polyarthritis
in calves and possible abortions. About 120 calves died during
the outbreak but male calves were sold before the clinical disease
was manifest and the total calf losses cannot be estimated accu-
rately. It is possible that the majority of male calves were
processed as veal calves in abattoirs while some of them were
incubating the disease. Antibiotic treatment of polyarthritis was
ineffective. Many calves recovered irrespective of treatment but
permanent disfigurement of the appendicular skeleton was still
evident in a few calves that survived the acute stage of the
disease. Isolation of the organism from mastitic quarters and
bulk milk samples used to feed neonatal calves and the subse-
quent severe polyarthritis that coincided with the traditional
prodromal period strongly implicated contaminated milk as the
most likely source of infection. Mycoplasma cultures from
colostral samples were unsuccessful, however only three samples
were cultured and these samples may have contained sufficient
antibodies against the organism to interfere with culture. Apart
from the twin foetuses, which were aborted as a result of infec-
tion with Mycoplasma sp bovine group 7, only one other foetus
was submitted for laboratory investigation during the outbreak.
Mycoplasma was not isolated from this second foetus and other
abortions on these properties were not investigated. Therefore it
is possible that more abortions were caused by the organism.
There were additional management expenses associated with
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the treatment of clinically affected calves and with the
implementation of preventive antibiotic therapy.

There are a number of factors which may have been involved
in the described outbreak on these properties. Under unified
management, treatment of mastitis was similar on all three
farms until the end of June 1998. It consisted of cloxacillin
(Orbenin L.C. Intramammary Antibiotic Infusion; Pfizer
Agricare Pty Ltd) as the first treatment for a bout of mastitis and
oxytetracycline (Mastalone Blue; Pfizer Agricare Pty Ltd) as the
second. Mastalone treatment was repeated when needed as a
third treatment. In cases when mastitis was suspected to be
caused by Gram negative organisms only Mastalone was used.
In order to reduce the withholding period of milk associated
with Mastalone treatment on Farm 1 and 2, Mastalone was
replaced with a penicillin based antibiotic preparation
(Ampiclox Lactating Cow; SmithKline Beecham Animal
Health) from July 1998.

Our success in recovering Mycoplasma sp bovine group 7
from bulk and individual milk samples confirmed the presence
of clinical and subclinical infection in the herd. Seven
Mycoplasma isolates cultured form calves necropsied were
determined to be sensitive to lincospectin, tetracycline and
novobiocin but resistant to ampicillin, sulphonamide,
trimethoprim, streptomycin, neomycin, erythromycin,
penicillin, cloxacillin/ methicillin, lincomycin and apramycin.
Since the only effective intramammary antibiotic preparation
had been removed (Mastalone) it is possible that a low level of
clinical and subclinical mycoplasmal mastitis, which may have
existed on farms 1 and 2 could have steadily increased. By late
October and early November 1998, colostral and mastitic milk
contamination may have reached a critical point overriding
innate resistance or passive immunity of neonatal calves,
enabling the organism to cause disease. Calves were fed on
mastitic milk collected from farm 1 only. Abortions may have
been the result of septicaemic or mycoplasmaemic episodes in
cows with clinical or subclinical mycoplasmal infection.

Mycoplasmal polyarthritis was first reported in Australia by
Simons and Johnston? in Queensland. They described three
natural cases of polyarthritis out of a herd of 27 calves and
reproduced the disease by inoculating the isolated Mycoplasma
strain into the joint cavity of a healthy calf. There was no
clinical evidence of mastitis reported on the property. The
Mycoplasma strain isolated from this outbreak was designated as
PG50 and is the type strain for the Mycoplasma sp bovine group
7.4

A few years later Hughes et al2 in NSW reported two similar
outbreaks of polyarthritis on one property due to a pathogenic
host-specific Mycoplasma sp belonging to Mycoplasma sp bovine
group 7.# No sickness or mastitis had been noted in the cows
and the colostrum was negative for Mycoplasma sp.
Transmission experiments using subcutaneous and intra-
conjunctival inoculations were not successful but intravenous
and intra-articular injections of the organism successfully
reproduced the clinical syndrome.

Mycoplasma sp isolated by Connole et al® in Queensland from
40 quarters of 15 cows with mastitis were serologically similar
to strain PG50 and were later identified as Mycoplasma sp
bovine group 7.4 Infusion of cultures of the organism into one
quarter of the udder of a lactating cow resulted in a clinically
mild mastitis in that quarter and in the adjacent quarter on the
same side. Intravenous inoculation into a calf caused
polyarthritis and, although no organisms were recovered from
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the joints, it was speculated that the infection had been localised
in them at some stage of the disease.

Cottew 4 characterised 93 bovine strains isolated in Australia,
belonging to mycoplasmas other than M mycoides subsp
mycoides. Sixteen of the isolates were Mycoplasma sp bovine
group 7, 12 of which were isolated from joints of cattle affected
with arthritis including cases reported by Simons and Johnston?
and Hughes et al.2 Two further strains were isolated from
mastitic milk3 and two strains were obtained from lung and
lymph node respectively.

In Victoria, calf polyarthritis caused by Mycoplasma sp bovine
group 7 was first reported by Shiel et al® with two calves out of
10 developing the disease.

The most recent outbreak of mastitis, polyarthritis and
pneumonia in calves caused by Mycoplasma sp bovine group 7
was reported by Alexander et al® from the south-west of NSW.
Their investigation revealed numerous clinical cases of
mycoplasmal mastitis, which were unresponsive to treatment
including intramuscular tetracycline or intramammary
penicillin/streptomycin combinations. Polyarthritis in reared
calves was widespread affecting 10 of 22 female calves. There
was no evidence of congenital infection as calves with arthritis
were from clinically normal dams while the cows which
developed mycoplasma mastitis delivered healthy calves.

There are significant similarities between our findings and
those previously reported in Australia and overseas.29-22 The
similarities include the young age of calves affected, the great
affinity of the organism for synovial epithelium, the septicaemic
and fibrinopurulent nature of infection and the poor response
to antimycoplasmal chemotherapy, often resulting in
permanent articular disfigurement.1-356 Mastitis as a result of
Mycoplasma sp bovine group 7 has also been reported.36
Alexander et alé suspected that, in their case, the most likely source
of infection for young calves was contaminated colostrum or
mastitic milk. Our findings also clearly indicate a link between
mycoplasmal mastitis and polyarthritis in neonatal calves.

Other clinical and pathological similarities exist from
observations of previous experimental infections. Intra-
articular-221.22 and intravenous inoculations23:20 successfully
reproduced the disease in young calves but not in cattle at 12
months of age.220 Attempts to infect calves via subcutaneous
and supraconjunctival inoculations were unsuccessful.23
Successful experimental oral transmission has not been reported
but mastitis has been reproduced.? The lack of pathogenicity of
the organism for other species in experimental inoculations,
including sheep, swine, mice and guinea pigs?320 suggests some
specificity of this mycoplasma for the bovine species. However
the organism has been isolated from goats.19

Mastitis due to mycoplasma was first reported from England
by Davidson and Stuart.23 Since than it has been reported from
all continents. The most common cause of mycoplasma mastitis
has been Mycoplasma bovis and most observations and research
on mycoplasma mastitis has dealt with that species.2 In
general, mycoplasma mastitis is appearing more frequently in
geographic areas within and between countries. It spreads
rapidly within a herd or between herds under appropriate
conditions. The means of spread are not fully understood and
the role of immunity or the means of establishing immunity
have yet to be elucidated.?* Economically, mycoplasmal mastitis
caused by Mycoplasma bovis is regarded as one of the most costly
infections in dairy operations.2526 There is no information
available on the significance of Mycoplasma sp bovine group 7
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infection in association with mastitis but epidemiological and
clinical considerations may be similar to Mycoplasma bovis. If so,
the economic losses may be substantial.

The report of the recovery of a Mycoplasma sp bovine group 7
from an aborted foetus was made by Langford,® in 1975 in
North America. The isolate was from the tissues of one of 256
aborted foetuses, however the circumstances leading to abor-
tion, the details of pathological changes and the tissues cultured
were not reported. There are two other reports of bovine abor-
tion caused by unidentified Mycoplasma spp. In the first report,
Berry et all3 isolated an organism with similar characteristics to
mycoplasma from the abomasal content of a foetus aborted at 7
months gestation and designated the isolate as NADL 1. The
dam in this case was a 44-month-old Swiss Brown cow with a
history of excess lacrimation, diarrhoea and a rectal temperature
of 40.6°C, one week prior to abortion. In the second report, a
Mycoplasma strain, designated as Strain 3305 was isolated by
Stalheim?0 from an aborted female Hereford foetus of about 8
months gestation. Lesions in the foetus were limited to micro-
scopic reticuloendothelial hyperplasia in the parenchymatous
organs and severe vasculitis in the blood vessels of the brain.
Strain 3305 was subsequently administered intravenously to
four pregnant heifers at 200 to 222 days of gestation and
another three pregnant heifers at 186 to 240 days of gestation,
but the experiment failed to induce abortions in any of the
animals, or cause disease in dams or their calves. Page?’ also
isolated a Mycoplasma sp from the placenta of a cow that gave
birth to a calf affected by ‘weak calf’ syndrome. This strain was
designated as Strain 3222 but later proved to be Mycoplasma
gallisepticum2® and was suspected to be a contaminant from
embryonated eggs used during the isolation procedure.

The success in defining the aetiology of bovine abortions is
reported to be low, ranging between 29.5% to 37%.29-31 There
is only one report of an abortion survey in which routine
culturing for mycoplasma was attempted.3! Of 8995 samples
cultured routinely for bacteria only 794 samples were specifi-
cally cultured for mycoplasma. No mycoplasma was isolated. In
many abortions, pathological changes are suggestive of infection
but no infectious agent can be demonstrated.29:3132 |t js
possible, however, that some of these cases may have been
caused by Mycoplasma spp. In our case, suspicion of
mycoplasmal abortion arose only after samples collected from
the aborted foetuses and placed on blood and MacConkey agar
plates were fortuitously incubated for up to 7 days. The beta-
haemolytic colonies appeared 5 days after incubation and did
not stain using the Gram method, strongly suggesting the pres-
ence of Mycoplasma sp. If the culture plates had been incubated
for a shorter period as is usually the case, the diagnosis may have
been missed.

Much has to be learnt about the role and significance of
Mycoplasma sp bovine group 7 in causing disease in cattle. There
is a general lack of information on it’s potential involvement in
mastitis?4 and other diseases.30-33.34 Nevertheless our findings
indicate that Mycoplasma sp bovine group 7 can, under certain
circumstances, be an important pathogen, capable of causing a
variety of clinical syndromes with subsequent significant
economic losses. Traditionally, diagnosis of mycoplasmosis is
difficult, mainly because it requires special culture procedures
which are usually not available in routine veterinary diagnostic
laboratories. It is likely therefore that diseases caused by
mycoplasmas are often missed. Furthermore, since clinical and
pathological findings caused by infection with mycoplasmas are
essentially similar to other bacterial infections, diseases

749



primarily caused by mycoplasmas may be attributed to other
bacteria if specific mycoplasma culture is not performed. These
other bacteria may be secondary invaders or present as contami-
nants in the clinical sample. Further research is needed to define
the presence of Mycoplasma sp bovine group 7 infection in dairy
herds and to ascertain it’s economic significance.
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CORRECTION

Eimeria dunsingi in free living musk lorikeets (Glossopsitta concinna) by Gartrell
BD, O’Donoghue P and Raidal SR. Aust Vet J 2000;78:717-718.

Due to a printing error, the above article was not included at the end of the October issue
of the Australian Veterinary Journal, though it appeared in the contents page. A copy of the
page containing the article has been printed and is included as an insert with the November
Journal. This page can be added to the October pages when binding. The October Journal

that appears on the AVA website is complete.
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