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Abstract

The focus of this study was to test the pathogenicity of Mycoplasma bovis isolated
from cases of clinical mastitis in cattle in some states of Nigeria. Pathogenicity study
of Mycoplasma bovis was carried out using five New Zealand White lactating rabbits,
obtained from a local breeder in Ibadan, Nigeria. The left mammary glands of each
rabbit were inoculated intracisternally with 1ml of 2.4 x 10° cfu/ml of Mycoplasma
bovis obtained from cases of clinical mastitis in Nigeria. The right mammary glands
served as control and received 1 ml of sterile Tryptose Soy broth each. The clinical
signs, post-mortem and histological findings were recorded. Clinically, the rabbits
were weak and anorexic with mortalities. Grossly, lesions were observed in the
spleens, lungs and the ovaries, while the mammary glands were atrophied. This
clearly showed the septicaemic nature of the Mycoplasma bovis isolated from the
clinical mastitis cases hence proper hygienic practices should be implemented during

milking for public health reasons.
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Introduction

Mycoplasma bovis infection causes huge financial
losses and health effects in animal production
especially in the cattle industry (Nicholas & Ayling,
2003) and increases the utilization of antibiotics.
Different sources of Mycoplasma bovis infection such
as artificial insemination (Al) (Wrathall et al., 2007),
contaminated equipment and environment (Piccinini
et al., 2015), embryo transfer (Bielanski et al., 2000)
and contact with other animal species (Spergser et al.,
2013) have been described. Animal contact has been
identified as the principal means of this infection and
the key factors responsible for infection are
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connected to animal movement, animal purchase and
animal fairs (Aebi et al., 2015). A diversity of clinical
signs such as bronchopneumonia, mastitis and
arthritis (Byrne et al., 2001), otitis media (Maeda et
al., 2003), genital disorders (Hermeyer et al., 2012)
meningitis (Ayling et al., 2005), or keratoconjunctivitis
(Alberti et al., 2006) are usually observed in this
infection. The evasion of host immune response and
mechanism of tissue damage by this organism are not
clearly comprehended (Caswell & Archambault,
2007). Even though, the chronicity of pneumonic
lesions and the persistence of M. bovis indicate an
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inadequacy in eradicating the pathogen (Gagea et al.,
2006), potential virulence factors of M. bovis are
related to variable surface membrane proteins
(Maunsell et al., 2011). In clinical and subclinical
mycoplasma mastitis, the milk of affected animals
usually contains the organism at concentrations of
>108 and < 10° cfu/ml respectively (Byrne et al., 2005).
Calves become infected with M. bovis through
ingestion of infected milk from their mother
(Maunsell et al., 2012). Elimination of this organism is
problematic due to its contagious nature, role of
subclinical carrier animals and unresponsiveness to
antibiotic therapy (Maunsell et al., 2011). Studies on
clinical isolates of mycoplasma associated with
mastitis had been described (Maunsell et al., 2012)
with little information on the pathogenicity of those
isolates in laboratory animal models. This study was
carried out in rabbits to test the pathogenicity of
Mycoplasmas bovis isolated from cases of clinical
mastitis in Nigeria.

Materials and Methods

Milk samples were collected from the mammary
gland of 200 mastitic cow located in Ibadan
(Southwest), Ilorin (Northcentral) and Kaduna
(Northwestern Nigeria). The breeds of cows sampled
in this investigation were Kuri, Red Bororo, White
Fulani, Friesian cross with White Fulani and Sokoto
Gudali. These animals were managed under-semi
intensive system. Milk samples were obtained
aseptically from the affected udders and the initial
stream of fore-milk was discarded. About 5ml of milk
from each mastitic cow was collected respectively
into a sterile bottle. Immediately after collection, two
sterile swabs were used to collect the mastitic milk
from each sample bottle. One swab was inoculated
into mycoplasma broth and the second into Tryptose
Soya broth (TSB). Samples were transported on ice
packs to the Department of Veterinary Microbiology
and Parasitology, University of Ibadan, Ibadan for
bacteriological analysis.

The broth cultures were incubated in air at 37°C. A
liquid to solid culture technique was used (Freundt,
1983). After 24h inoculation of TSB culture and 72h
for mycoplasma broth culture, subcultures were
made onto blood agar, MacConkey agar from (TSB)
and Mycoplasma medium N from mycoplasma broth
culture (Ernd & Stipkovits, 1973) with a slight
modification; glucose was omitted because glucose
favours the growth of contaminating organisms that
may be present in the samples. The blood agar and
MacConkey agar were incubated aerobically at 37°C
for 24h. The colonies were examined and identified
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bacteriologically according to standard methods
(Barrow & Feltham, 1993). The mycoplasma agar
plates were incubated in 5-10% CO; at 37°C in an
anaerobic candle jar.

The plates were examined using dissecting
microscope, up to the 10th day, for isolation of
mycoplasma. The suspected colonies were tested for
sensitivity to digitonin and sensitive isolates were
purified by cloning (Ernd & Stipkovits, 1973). The
mycoplasma isolated were further analysed
biochemically and serologically according to standard
methods (Poveda & Nicholas, 1998). The mycoplasma
isolates were identified by growth inhibition test (GIT)
using antisera produced in rabbits against M. bovis.
Poveda & Nicholas, 1998

A modification of the method used by Chandler
(1970) was employed to determine the colony
forming unit of each microorganism species isolated,
including  Mycoplasma  bovis. Colonies were
inoculated in mycoplasma broth. After 48 hours of
incubation in mycoplasma broth, the test isolates
were centrifuged at 2000g for 30 minutes. The
supernatants were discarded and 0.1 ml of the well-
mixed deposit was added to 0.9 ml of mycoplasma
broth to make a 1 in 10 dilution. From this, other 10-
fold dilutions were made to give (10%, 103, up to 10%4).
These dilutions were subsequently cultured on
Mycoplasma agar to determine the number of
respective colonies present in 1.0ml of the original
sample.

From the results of the preparation of inocula, colony-
forming units were observed only at the first 5
dilutions (1in 10 to 10°). Of these, 1ml of 10% showing
2.4x 10° colony-forming unit per ml was used. The
mammary glands on the left-hand side of the animals
in cages 1-5 were inoculated with the Mycoplasma
bovis organism under investigation. The right-hand
side nipples were used as control. The same volumes
of sterile broth were inoculated into the right-side
nipples of the mammary glands of the same animals.
Detailed systemic post-mortem examination was
conducted on all the infected organs. The gross
pathologic lesions were recorded. Tissue samples
from lungs and enlarged spleen were collected in 10%
neutral buffered formalin for histopathological
examination.

Tissues obtained from post-mortem were inoculated
onto Mycoplasma broth. These were subsequently
sub cultured onto Mycoplasma agar, and incubated at
37°C anaerobically for possible recovery of the
organisms.
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Results and Discussion

All the screened rabbits’ milk sampled before
inoculation were negative for Mycoplasma organism.
The agar surface was sterile.

From the five lactacting female rabbits inoculated
with overnight broth culture of Mycoplasma bovis,
three rabbits died within 48 hours after inoculation
with the signs of weakness, anorexia, and prostration.
All the inoculated nipples were atrophied. The
remaining two rabbits died within 96 hours of
inoculation.

The mammary glands were atrophied, the spleens
were enlarged and congested. The lungs were also
congested while the uterine horns and the ovaries
were haemorrhagic.

The lungs of rabbits infected with Mycoplasma bovis
showed interstitial pneumonia characterized by
distension of interalveolar septa due to oedema,
fibrin and cellular infiltration. The spleen showed
marked lymphoid depletion. The mammary gland;
teats and cistern were all atrophied while there were
haemorrhages in the uterine horn and the ovaries.
Mycoplasma bovis isolate was recovered from the
tissues of the inoculated rabbits. The finding in this
study agree with Koch’s postulate that the organism
can be recovered in pure culture from experimentally
infected animals (Koch, 1882).

This investigation has been able to elucidate the
pathogenicity and virulent roles of Mycoplasma bovis
in clinical mastitis. These pathogens produced serious
effects such as death of the rabbits within 24 hours to
96 hours of inoculating the pathogens into the
rabbits. This is in agreement with an earlier study by
Nicholas & Ayling (2003) who observed various
effects caused by Mycoplasma bovis on animal
health. Although the mechanisms leading to tissue
damage and how M. bovis induces disease in their
host are incompletely understood (Caswell &
Archambault, 2007), previous studies have shown
that experimental infection of animals with M. bovis
has both stimulating and suppressing effects on the
hostimmune response (Wiggins et al., 2011). Grossly,
the spleens of the infected rabbits were enlarged; the
lungs were congested and consolidated while the
spleen in all cases showed marked Ilymphatic
depletion. These findings can be explained by initial
similar experiments which stated that there is
hematogenous spread of M. bovis from lungs to other
organs such as spleen, uterine horns and ovaries
(Caswell & Archambault, 2007). This statement is
further confirmed histopathologically by the atrophy
of the mammary glands and the haemorrhages
observed in the ovaries. These findings indicated that
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the pathogens were virulent and should the milk
contaminated by these pathogens be consumed by
calves or kids they may cause lesions and death in the
consumer if the milk is not properly pasteurized.
Thus, it is suggested that lactating cows should be
kept in hygienic environment. Good functioning
milking machines should be used for milking. The
milking parlour should be clean and should be
disinfected to prevent pathogens from contaminating
the teat and udder. Milkers should wash their hands,
care should be taken that they do not introduce
pathogens into the teats and udder during hand
milking.

Acknowledgement

We appreciate the contributions of Mrs OO Orioke
and all other technical staff in Veterinary
Microbiology and also in the Department of
Veterinary Pathology, University of Ibadan, Ibadan for
their technical support.

Conflicts of Interest
The authors declare no conflict of interest.

References

Aebi M, van den Borne BHP, Raemy A, Steiner A, Pilo
P & Bodmer M (2015). Mycoplasma bovis
infections in Swiss dairy cattle: A clinical
investigation. Acta Veterinaria Scandinavica.
doi.org/10.1186/s13028-015-0099-x.

Alberti A, Addis MF, Chessa B, Cubeddu T, Profiti M,
Rosati S, Ruiu, A & Pittau M (2006)

Molecular and antigenic characterization
of a Mycoplasma bovis strain causing an
outbreak of infectious keratoconjunctivitis.
Journal of Veterinary Diagnostic
Investigation, 18(1): 41-51.

Ayling R, Nicholas R, Hogg R, Wessels J, Scholes S,
Byrne W, Hill M, Moriarty J & O’Brien
T (2005). Mycoplasma bovis isolated from
brain tissue of calves. Veterinary Record,
156(12): 391- 392.

Barrow GT & Feltham RKA (1993). Cowan and Steel's
Manual for the Identification of Medical
Bacteria, third edition. Cambridge University
Press, Cambridge. Pp 352.

Bielanski A, Devenish J & Phipps-Todd B (2000). Effect
of Mycoplasma bovis and Mycoplasma
bovigenitalium in semen on fertilization and
association with in-vitro produced morula
and blastocyst stage embryos.
Theriogenology, 53(6): 1213-1223.


http://dx.doi.org/10.1186/s13028-015-0099-x

Sokoto Journal of Veterinary Sciences, Volume 17 (Number 4). December, 2019

Byrne W, Markey B, McCormack R, Egan J, Ball H &
Sachse K (2005). Persistence of Mycoplasma
bovis infection in the mammary glands of
lactating cows inoculated experimentally.
Veterinary Record, 156(24): 767-771.

Byrne WJ, McCormack R, Brice N, Egan J, Markey B &
Ball HJ (2001). Isolation of Mycoplasma bovis
from bovine clinical samples in the Republic
of Ireland. Veterinary Record, 148(11): 331-
333.

Caswell JL & Archambault M (2007). Mycoplasma
bovis pneumonia in cattle. Animal Health
Research Reviews, 8(2): 161-186.

Chandler R (1970). Experimental bacterial mastitis in
the mouse. Journal of Medical Microbiology,
3(2): 273-282.

Ernd H & Stipkovits L (1973). Bovine Mycoplasmas,
cultural and biochemical studies. Acta
Veterinaria Scandinavica 14(3): 436-449.

Freundt EA (1983). Culture Media and Classic
Mpycoplasma. In: Methods in Mycoplasma
Vol. 1. Mycoplasma characterization. (S
Razin, JG Tully, editors) Academic press. New
York. USA. Pp 127-135.

Gagea MI, Bateman KG, Shanahan RA, Van Dreumel
T, McEwen BJ, Carman S, Archambault M &
Caswell JL (2006). Naturally occurring
Mycoplasma bovis associated pneumonia
and polyarthritis in feedlot beef calves.
Journal of Veterinary Diagnostic
Investigation, 18(1): 29-40.

Hermeyer K, Peters M, Brugmann M, Jacobsen B &
Hewicker-Trautwein M (2012)
Demonstration of Mycoplasma bovis by
immunohistochemistry  and in  situ
hybridization in an aborted bovine fetus and
neonatal calf. Journal of Veterinary
Diagnostic Investigation, 24(2): 364-369.

Koch R (1882). The etiology of tuberculosis. Berl Klin
Wochenschr, 15, 221-230.

Maeda T, Shibahara T, Kimura K, Wada Y, Sato K,
Imada Y, Ishikawa Y & Kadota K (2003).
Mpycoplasma bovis associated suppurative
otitis media and pneumonia in bull calves.

83

Journal of Comparative Pathology, 129(2-3):
100-110.

Maunsell FP, Woolums AR, Francoz D, Rosenbusch RF,
Step DL, Wilson DJ & Janzen ED (2011).
Mycoplasma bovis infections in cattle.
Journal of Veterinary Diagnostic
Investigation, 25(4): 772-783.

Maunsell F, Brown MB, Powe J, Ilvey J, Woodard M,
Love W & Simecka JW (2012). Oral
inoculation of young dairy calves with
Mpycoplasma bovis results in colonization of
tonsils, development of otitis media and
local immunity. PLoS  One, doi:
10.1371/journal.pone.0044523.

Nicholas RAJ & Ayling RD. (2003). Mycoplasma bovis:
Disease, diagnosis, and control. Research in
Veterinary Sciences. 74(2):105-112.

Piccinini R, Gosney F, Snel GGM, Luini MV & Nichola
RAJ (2015). Environmental survival of
Mycoplasma bovis on a white veal farm.

Veterinary Record Case Reports 3(1)
€000207.
Poveda JB & Nicholas R (1998). Serological

Identification of Mycoplasmas by Growth
and Metabolic Inhibition Tests. Methods in
Molecular Biology, doi: 0.1385/0-89603-
525-5:105.

Spergser J, Macher K, Kargl M, Lysnyansky | &
Rosengarten R (2013). Emergence
reemergence, spread and host species
crossing of Mpycoplasma bovis in the
AustrianAlps caused by a single endemic
strain. Veterinary Microbiology, 164(3-4):
299-306.

Wiggins MC, Woolums AR, Hurley DJ, Sanchez S,
Ensley DT & Donovan D (2011). The effect of
various Mycoplasma bovis isolates on bovine
leukocyte response. Comparative
Immunology, Microbiology and Infectious
Diseases, 34(1): 49-54.

Wrathall AE, Ayling RD & Simmons HA (2007). Risks
of transmitting mycoplasmas by semen and
embryo transfer techniques in cattle, sheep,
goats and pigs. CAB Reviews: Perspectives in
Agriculture, Veterinary Science, Nutrition
and Natural Resources, 2(36): 31-35.


http://dx.doi.org/10.1136/vr.148.11.331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nicholas%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=12589733
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ayling%20RD%5BAuthor%5D&cauthor=true&cauthor_uid=12589733
https://www.ncbi.nlm.nih.gov/pubmed/12589733
https://www.ncbi.nlm.nih.gov/pubmed/12589733
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Simmons%2c+H.+A.%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22CAB+Reviews%3a+Perspectives+in+Agriculture%2c+Veterinary+Science%2c+Nutrition+and+Natural+Resources%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22CAB+Reviews%3a+Perspectives+in+Agriculture%2c+Veterinary+Science%2c+Nutrition+and+Natural+Resources%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22CAB+Reviews%3a+Perspectives+in+Agriculture%2c+Veterinary+Science%2c+Nutrition+and+Natural+Resources%22

