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Abstract

A serological survey for the detection of antibodies to Mycoplasma mycoides
subspecies mycoides (Mmm) from cattle slaughtered at Katsina Central Abattoir was
conducted from March to October 2012 using competitive ELISA (CIRAD) version:
P05410/04 antibody detection kit. A total of 300 cattle sera were screened for Mmm
antibodies out of which 22 (7.3%) obtained from 15 (68.2%) cows and 7 (31.8%) bulls
were positive. Age distribution indicated that 3 (13.6%) were less than 2 years, 11
(50%) were between 2 and 4 years of age, while 8 (36.4%) were above 4 years. The
study confirmed the susceptibility of some cattle breeds from all ages and sexes to
Mmm. However, middle-aged cows were shown to be more associated with the
infections though not statistically significant (P>0.01). Similarly, a total of 130
pneumonic lung tissues were used for isolation and biochemical characterization of
Mmm out of which 2 (1.5%) samples one each from adult White Fulani and Red
Bororo cows were found to be positive. The study established baseline information on
the status of Mmm infection in Katsina State. Continuous disease surveillance and
annual mass vaccination programme using effective vaccines were recommended.
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Introduction

Mycoplasma mycoides subspecies mycoides (Mmm)
is the causative agent of contagious bovine
pleuropneumonia (CBPP), a highly contagious and
major trans-boundary respiratory disease of cattle in

the world. It is the only bacterial disease listed in list
‘A’ of the Office International des Epizooties (OIE)
reportable diseases (Ankeli et al., 2017; Francis et

al., 2018). The socio-economic impacts of CBPP are
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enormous, resulting in heavy loss of cattle
population (Wade et al., 2015). Similarly, CBPP is one
of the most important cattle diseases in Nigeria
owing to its considerable effects on livestock
production and economy through indirect losses by
exclusion from participation in international
livestock trade (Suleiman et al., 2015; Francis et al.,
2018). Despite vaccination campaigns by some
states in Nigeria, CBPP outbreaks with morbidity and
mortality rates ranging from 25% to 50%, continue
to occur leading to estimated annual economic loss
of at least #2.2 billion (Aliyu et al., 2000).
Mycoplasma mycoides subspecies mycoides is
facultative anaerobe (OIE, 2002). The organism
grows well on mycoplasma agar and has unique
characteristic fried egg (nipple shaped) appearance
under stereomicroscope (Francis et al., 2018).
Mycoplasma mycoides can be biochemically
identified based on its capacity to ferment glucose,
reduce tetrazolium, digest casein, lack of
phosphatase activity, as well as inability to hydrolyse
arginine. Complement fixation test (CFT) and enzyme
linked immunosorbent assay (ELISA) are the
commonly recommended serological tests for CBPP
diagnosis in most parts of Europe and Africa (OIE,
2002). However, ELISA is reported to be more
sensitive than the CFT and has been shown to
discriminate antibodies between natural infection
and vaccination (Le Goff & Thiaucourt, 1998).
Despite the endemicity of mycoplasma infection in
Nigeria, there is paucity of information on the status
of CBPP in Katsina state. Therefore, in view of the
abundant livestock population in the state, its
important geographical location with boundaries to
many northern states and Niger Republic, as well as
the unrestrained movement of animals within and
out of Katsina state, there is urgent need to
determine the status of CBPP in the study area.

Materials and Methods

Study area

Katsina state is located between latitudes 11° 08 N
and 13° 22 N and longitude 6° 52 Eand 9 20 E.

Sample collection

For serum collection, a systemic random sampling
technique was adopted in which for every five
slaughtered cattle, one was selected. A total of 300
blood samples (10ml) comprising of 152 samples
from Red Bororo, 101 from White Fulani and 47
from Sokoto Gudali breeds of cattle were aseptically
collected using sterile vacutainers at point of
slaughter within the period of 10 weeks. The
samples were transported using ice pack containers
(Coleman coolers) to the National Veterinary
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Research Institute (NVRI) Katsina state outstation
laboratory, then centrifuged at 1000rpm for 10
minutes to harvest the needed sera. Similarly, a
purposive sampling technique was adapted during
post-mortem examination of slaughtered cattle for
tissue collection. Pathologic lesions suggesting CBPP
were observed and recorded. A total of 130
pneumonic lung tissues were collected within the
period of 10 weeks and transported to NVRI Vom,
Plateau State for isolation and biochemical
characterisation of Mmm. Each sample was
accompanied with a checklist indicating breed, age,
sex, and post mortem report.

Serological analysis

Competitive enzyme-linked immunosorbent assay
(cELISA) kit (CIRAD, P05410/04) based on
monoclonal anti-Mmm antibody (Mab 177/5) was
employed to detect antibodies to Mmm from the
test sera as described by the manufacturer. Optical
densities (ODs) were read using microtitre ELISA
plate reader (Multiskan EX ELISA reader) at 450 nm
and cut-off points were calculated to validate the
results. All sera with percentage inhibition (PI) > 50%
were considered positive.

Isolation and biochemical
Mpycoplasma mycoides
Isolation of Mmm was done as described by
Thiaucourt et al. (2011). Five serial 10 fold dilutions
(10! to 10*) of macerated lung tissues were made
according to Hayflick & Robert (1965) using modified
Hayflick’s broth (2.1g Difco® PPLO broth, 20%
decomplemented horse serum, 10% fresh yeast
extract, 0.2% glucose, 0.4% sodium pyruvate, 0.04%
ampicillin, 1% phenol red, and 70mls of deionized
water). The last dilution (10%) was cultured on
Hayflick agar plates then incubated at 37°C using 5%
carbon dioxide incubator for 5 days. The incubated
plates were examined using stereomicroscope (x35)
for mycoplasma-like (‘fried egg’) colonies daily
starting from day 3 post incubation. The positive
colonies were biochemically characterized using
glucose fermentation, tetrazolium salt reduction,
arginine hydrolysis, phosphatase, and growth
inhibition tests.

characterisation of

Statistical analysis

Chi-square test was used to determine association
between occurrence of antibodies and age, sex or
breeds. Fisher’s exact test was used to determine

the relationship between sero-prevalence and
isolation rate. Value of P<0.01 was considered
significant.
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Table 1: Distribution of antibodies to Mycoplasma mycoides using c-ELISA by age, sex and breed of cattle slaughtered

at Katsina central abattoir, Katsina state, Nigeria

Factor Category No. Sampled No. Positive Positive (%) P-value

Sex Bulls 112 7 6.25 0.7439
Cows 188 15 7.98
< 2years 71 3 4.23

Age > 2 to 4 years 155 11 7.1 0.3105
> 4 years 74 8 10.81
White Fulani 101 7 6.93

Breed Red Bororo 152 11 7.24 0.9408
Sokoto Gudali 47 4 8.51

P>0.01

Results and Discussion

Out of the 300 sera sampled, 22 (7.33%) comprising
of 15 (68.2%) cows and 7 (31.8%) bulls had
percentage inhibition greater than 50% which were
considered positive (Table 1). The overall sero-
prevalence recorded using c-ELISA in the present
study closely correlates with the 8.75% reported by
Francis et al. (2017), but higher than the 0.29%
reported by Aliyu et al. (2000). Conversely, the
established rate was lower than the 30.2%, 26.0%
and 56.2% reported by Suleiman et al. (2015), Billy
et al. (2017) and Olorunshola et al. (2020)
respectively. The diverging reports over time is an
indication of increasing endemicity of CBPP, with
gradual spread from north to other parts of the
country as similarly noted by OIE (2013).

We hypothesised that the 7.33% overall sero-
prevalence recorded might have exaggerated the
occurrence of CBPP in the study area since some of
the cattle sampled were vaccinated as shown by the
record of Ministry of Agriculture and Natural
Resources. Nonetheless, being the first documented
work on CBPP from the region, it presents baseline
information about the status of the disease in the
state.

Breed distribution of CBPP carriers showed Red
Bororo 11 (50%) to be the most affected breed,
White Fulani 7 (31.8%) were moderately affected,
and Sokoto Gudali 4 (18.2%) had the least
occurrence. Similarly, age distribution indicated 3
(13.6%) were less than 2 years, 11 (50%) were
between 2 and 4 years of age, while 8 (36.4%) were
above 4 years (Table 1). Therefore, the percentage
proportional distribution of CBPP carriers showed
Red Bororo, adult cows had more association with
the disease (Table 1). The higher occurrence rate in
adult cows poses serious threat to cattle production
in the country because the older cows are normally
the parent stock in the herd compared to the bulls
that are usually disposed to meet the family needs.
These infected cows in the herd could be a point

Plate

Fried egg Appearance of
ycoplasma micro colonies

I: Mycoplasma mycoides subspecies mycoides

isolated from lung tissue of pneumonic cattle slaughtered
at Katsina central abattoir, Katsina state, Nigeria
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source of infection to naive animals thereby
maintaining the endemicity of the disease. This
concurs with what was documented by Billy et al.
(2017), Francis et al. (2017) and Olorunshola et al.
(2020) who independently reported 27.1% versus
21.9%, 8.93% versus 8.33% and 55.9% versus 0.3%
for cows and bulls respectively. The increased sero-
detection rate observed in middle aged cattle agrees
with the finding of Suleiman et al. (2015), but differs
with that of Billy et al. (2017) who reported a highest
prevalence of 30% in cattle of over 6 years.
Interestingly, only 2 (1.5%) out of the 130
pneumonic lungs, precisely one each from adult
White Fulani and Red Bororo cows were found to be
positive of the organisms. The two isolates had a
characteristic fried egg appearance under
stereomicroscope (Plate 1).

They were incapable of hydrolysing arginine, had no
phosphatase activity, but fermented glucose, and
tetrazolium. Likewise, their growth was inhibited by
specific antiserum to Mycoplasma mycoides
subspecies mycoides (Table 2). The 1.5% isolation
rate recorded was slightly lower than 4.0% reported
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Table 2: Biochemical characterisation of Mycoplasma mycoides isolated from lung tissues of cattle slaughtered at
Katsina central abattoir, Katsina state, Nigeria

Isolates Glucose Arginine Tetrazolium Phosphatase Growth
fermentation hydrolysis reduction activity inhibition
1tisolate  + - + - +
2" isolate  + - + - +
by lkpa et al. (2020) respectively. Although the Hayflick L & Robert MC (1965). Mycoplasma media,
isolation rate was low, the study confirmed the Microbiology and  Molecular  Biology
presence of CBPP in Katsina State. It has equally Reviews. 29(2): 185-221.
established preliminary data on the prevalence and Ikpa LT, Bwala DG, Ankeli PI, Kaikabo AA, Maichibi
some risk factors associated with CBPP in the state. MS, Maurina IA, Abenga JN, Nwankpa ND &
Continuous surveillance and quarantine of infected Adah MI (2020). Isolation and molecular
cattle as well as re-enforcement of eradication characterization of Mycoplasma mycoides
strategy through compulsory annual mass subspecie mycoides in 3 agro ecological
vaccinations are recommended. zones of Nasarawa state, Nigeria. Open
Journal of Veterinary Medicine, 10(02):15.
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