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Abstract

A one year (February 2009 - January 2010) prevalence study on contagious
bovine pleuropneumonia (CBPP) was conducted among cattle slaughter at the Garoua
central abattoir in the northern region of Cameroon. Lung and pulmonary lymph node
samples were collected from 384 randomly selected cattle carcasses during meat
inspection and taken to National Veterinary Laboratory for analysis using culture and
PCR techniques. Abattoir visit was done once a week and any 5th carcass was sampled
and records of gross lesions, age, gender and breed of each sampled cattle were
taken. Based on gross lesion examination, 114 (29.7%) of the 384 carcasses examined
were classified positive for CBPP. From breed distribution, the red Mbororo presented
a prevalence of 32%, the white Fulani (33%), the Adamawa Gudali (13%) and non-
specified breeds had lower rates 0%, most likely resulting from the low number of
animals. Male had a slightly higher prevalence of 35% then female with 28%. The age
distribution showed the 5 to 10 year-old age group presented a significantly (p<0.05)
higher prevalence rate (46%) than the O - 5 years (17%) and those of 10 years and
above (11%). Only 1.6% of the samples gave a positive isolation, while the PCR found
3.4% positive. This is the first laboratory-based prevalence study of CBPP conducted in
Cameroon. The use of PCR in CBPP surveillance especially in test and slaughter process
for disease eradication programme is recommended.

INTRODUCTION

Contagious bovine pleuropneumonia (CBPP) is a highly
contagious disease of ruminants caused by Mycoplasma mycoides
subsp. mycoides SC (MmmSC; SC = small colony), with a major
impact on livestock production and a potential for rapid spread.
It is manifested by anorexia, fever and respiratory signs such as
dyspnoea, polypnoea, cough and nasal discharges in cattle [1,2].
CBPPis endemic in many African countries, and the Sahara region
is under constant threat due to the carrier status of its host. The
disease spread alarmingly during the 1990s, infecting several
countries previously free from the disease, causing greater

losses in cattle than any other diseases, including rinderpest
[3]. Due to high economic losses caused by CBPP in endemic
regions, OIE declared CBPP one of the most serious contagious
animal diseases and listed it in the group of notifiable animal
diseases of high socio-economic impact and is regarded as one
of the major transboundary animal diseases (TADs) [4]. Factors
contributing to the current resurgence were thought to include
collapse in Veterinary Services [5], increased and unrestricted
animal movements due to drought, war or civil conflicts [6], and
poor vaccine efficacy [7,8]. CBPP represents a major contraint to
cattle production in Africa and is regarded as the most serious
infectious animal disease affecting cattle on the continent [9,10].
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Although cattle production in Cameroon is a major economic
activity, there is paucity of data on the prevalence of CBPP in the
country. This is the first laboratory-based study conducted with
the principal aim of determining CBPP prevalence at the Garoua
central abattoir in the northern region of Cameroon.

MATERIALS AND METHODS

Study area and sampling

The Garoua central abattoir was used for this study based
on its location in the northern region of the country where most
transhumance cattle pass. The abattoir survey was conducted
from February 2009 to January 2010. Approximately 40 heads of
cattle were slaughtered daily at this abattoir and any 5" inspected
carcass constituted a systematic random sample. A total of
384 bovine carcasses were randomly selected for systematic
sampling out of 2,458 bovine slaughtered at the abattoir during
the study period. Visits to abattoir were conducted weekly in the
early morning between 6 am and 7:30 am. A total of 1,195 samples
composed of 384 lung fragments (left or right), 384 mediastinal
lymph nodes and 384 tracheo-bronchial lymph nodes were
collected during meat inspection. Age, sex, breed, animal origin
and CBPP gross lesions (hepatisation, marbling, nodulation of
lungs, hypertrophy of pulmonary lymph nodes and excessive
plural fluid of amber colour [11] were recorded during sample
collection. Collected samples were identified and transported on
ice to LANAVET (National Veterinary Laboratory) for analysis.

Laboratory analysis of samples

Culture, isolation and identification of Mmm>® strains:
Samples were cultured aerobically in modified heart infusion
broth (HIB) (Difco-France, Bordeaux) and anaerobically in
modified heart infusion agar (HIA) (Difco- France, Bordeaux)
and incubated for 3 to 5 days at 37°C on arrival at the laboratory.
The modified HIA and HIB were obtained by adding Neopeptone,
bacto-casitone, glucose, horse serum, thellium acetate and
penicillin G, respectively. A cut of 1 cm? of tissue sample was used
to make an impression smear on the agar (HIA) in the Petri dish,
before immerging it in the broth medium. For the pleural fluid
samples, a drop was used for culture on HIA and 1 ml - 2 ml of the
fluid was also mixed with the broth medium (HIB). Samples were
serially diluted in other tubes up to 10 to reduce contaminants.
Growth culture was examined daily. Typical colonies were
subjected to growth inhibition test on HIA using anti Pg1 serum.
Biochemical tests such as glucose fermentation, hydrolysis of
arginin, triphenyltetrazolium (TTZ), phosphatase and digitonin
tests were used for identification using OIE standard procedures.
Any positive isolate for growth inhibition, glucose, TTZ and
digitonin tests, but negative for arginin and phosphatase tests
was considered as Mmm?®® strain.

Sample preparations for PCR

A 1.5 ml volume of each cultured sample was spined for
10 min at 13 000 rpm, the supernatants were discarded and the
process repeated to concentrate the Mmm® isolates as pellet at
the bottom of each tube. Pellets were washed in 1.5 ml of 1%
phosphate buffer saline, and then re-suspended in 50 pl of sterile
de-ionised water in which 100 pl of lysis buffer was added. The
mixture was incubated in water bath for 1 hour at 60°C, then at

95°C for 5 minutes. The prepared samples were then stored at
+4°C for short storage, otherwise at -20°C for longer storage.
Similarly, tissue fragments that could not grow on HIA and HIB
were grinded in distilled water and centrifuged at low speed
(8000 rpm for 1 min), and the supernatant used as described in
culture samples.

Identification of MmmS® by PCR

This was performed according to protocol using M51 /M52
primer set as described by [12]. The PCR amplification was run
in a reaction mixture containing 1 pl of sample template added to
49 ul of reagent mixture composed of 41 pl of molecular water,
5 pl of 10X Qiagen Taq buffer (containing 15mM of MgCl,), 0.5 ul
of dNTP mix (30 mM AT/15 mM GC), 1 ul of each primer set
(20 pM) and 0.5 pl of Qiagen Taq (5 U/ ul). The 50 ul final reaction
volume were loaded in the thermocycler (Eppendorf 3700) and
subjected to an initial denaturation at94°C for 5 min, followed by
40 cycles of 95°C for 30 sec, 53°C for 30 sec and 72°C for 1 min,
then a final extension step of 72°C for 5 min. The products were
kept at 4°C for electrophoresis.

Electrophoresis of amplified products

Theassaywasrunona3% agarose (Fischer Scientific, Walldorf
Germany) gel containing ethidium bromine at 80 volts for
30 min. The products were read under UV illumination adapted
to molecular imaging software. A PCR product of 275 base pairs
(bp) was expected for all Mmm® strains.]

RESULTS AND DISCUSSION

The result of CBPP prevalence among slaughtered cattle
at Garoua central abattoir in Cameroon using gross lesion,
isolation and PCR are presented in Table 1. Based on gross lesion
examination, 114 (29.7%) of the 384 carcasses examined were
positive of CBPP. The breed, gender and age distribution of these
are presented in Tables 2, 3 and 4. The red Mbororo presented
higher prevalence of 22.6% followed by the white Fulani (5.2%)
and the Adamawa Gudali (1.3%) (Table 2). Significantly (p<0.05),
more female (22.7%) were found to be positive compared to
the male (7.0%) (Table 3). The age distribution showed the
5-10 years old having significantly (p<0.05) higher prevalence
rate (21.9%) than the 0 - 5 years and the 10 years and above
(2.1%). Only 1.6% prevalence rate was observed using isolation
method, while the PCR method gave prevalence rate of 3.4%
(Table 3). Figure 1 show the results of electrophoresis of CBPP
positive samples in PCR.

DISCUSSION

In this investigation, more Red Mbororo breed (70.3%) was

Table 1: Prevalence of CBPP among cattle slaughtered at Garoua
central abattoir based on breeds.

Breeds No. examined | No. positive (%) Rates
Red Mbororo 270 87 (32) 87/270
White Fulani 67 22 (33) 22/67
Adamawa Gudali 39 5(13%) 5/39
Other breeds* 8 0 (0%) 0
Total 384 114 (29.7%)

* Other breeds include Muturu, Ndama and unclassified breeds
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Table 2: Gender distribution of CBPP among cattle slaughtered at
Garoua central abattoir.

Sex No.tested  No. positive (%) Rates
Male 77 27 (35.0%) 27/77
Female 307 87 (29 %) 87/307
Total 384 114 (29.7%)

Table 3: Age distribution of CBPP gross lesions at Garoua central
abattoir.

Age (years) Age (years) No.(%) positive Rates
2-<5 128 22 (17%) 22/128
5-<10 182 84 (46%) 84/182
>10 74 8 (11 %) 8/74
Total 384 114 (29.7%)

Table 4: CBPP prevalence based on different diagnostic techniques.

No. tested No. (;ﬁ;g;()lseistii:ﬁ:vith Isolation Polyl;zrczit?::hain
384 114 (29.7%) 6 (1.6%) 13 (3.4%)
384 11 (2.8%) 6 (1.6%) 13 (3.4%)
114 11 (9.6%) 6 (5.2%) 13 (11.4%)

encountered among the breeds of cattle slaughtered at the Garoua
central abattoir, followed by the Adamawa Gudali breed (10.1%).
This may be because most popular breed of cattle in the northern
region is the Fulani Red Mbororo breed. The few Adamawa Gudali
came from the Adamaoua region where the breed is known to be
the most popular. In addition, more red Mbororo cattle (22.6%)
showed CBPP gross lesions compared to the White Fulani (5.7%)
and the Adamawa Gudali (1.3%). No case was found in other
breeds probably because of the few number recorded during
this study. The gender distribution of the cattle with CBPP
lesions showed more females than the males. When considering
age, the study showed that majority of cattle slaughtered are
mature adults with an average age of five years and above. In this
perspective, animal owners do gain more by selling adult animals
for slaughter compared to the young ones which cannot get good
market because of low meat quality and quantity. Because CBPP
is a chronic disease, more cattle do harbour the causative agent
with time due to multiple exposure and other factors. This may
justifies why CBPP lesions were found mostly in cattle aged 5
years and above. The overall gross lesion-based prevalence was
29.7%, in the laboratory, out of 384 carcasses, 6 (1.6%) samples
were positive using isolation while PCR detected 13 (3.4%)
positives. Results obtained in this study confirm the endemic
nature of CBPP in the northern region of Cameroon as described

Figures

M1 2 3 4 5 6 7 8

9 10 11 12 13 14 M

Figure Legend 1: Amplified positive polymerase chain reaction samples on an agarose gel.

Electrophoresis of positive PCR products on a 3% agarose gel
M: molecular marker (50bp, Qiagen)
1: Positive control sample (Rita strain)
2: Sample 210
3: Sample 273
4: Sample 258
5: Sample 339
6: Sample 341
7: Sample 342
8: Sample 47
9: Sample 374
10: Sample 373
11: Sample 329
12: Sample 186
13: Sample 377
14: Negative control sample (H,O)
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by [13]. The prevalence rates observed in this study are higher
compare to those earlier observed in Nigeria [14,15] during a
post-mortem examinations based study of CBPP in slaughtered
cattle. Similarly, the ratio obtained in this study is higher than
those earlier reported in Chad [16]. However, the prevalence
rate observed in this study was lower than those from other in
African countries [17,18]. Also, out of 500 lung tissues and sera
samples of cattle from CBPP endemic areas in Nigeria, 27.4% and
32% were seropositive for CFT and cELISA, respectively [19].
In a similar study conducted among 56 herds using 793 serum
samples from two zones (Jijiga and Shinille) of the Ethiopian
Somali region, the overall CBPP herd sero-prevalence was 30.4%
[20), whilst the sero-prevalence based on agro-ecology was
found to be highly significant in lowlands with 39.0% compared
to areas of higher altitude with 6.7%. Higher overall serological
values based on cross-sectional surveys have been reported from
endemically infected areas of southern Sudan [22,23]. Prevalence
based on gross examination is higher than those obtained using
laboratory diagnostic CBPP techniques. This shows that many
other diseases are responsible of gross pathological findings on
the lung tissues. Some samples with lesions suggestive of CBPP
were tested negative while others that did not present any gross
lesion tested positive for CBPP indicating that Mmm®® can be
shaded even by a host diagnosed to be negative of CBPP lesions
using imaging systems such as echography or radiology. Culture
and isolation techniques require the presence of viable pathogens
that can grow on a medium whereas molecular technique relays
on the presence of the genetic material (DNA) of Mmm* in the
sample. Another reason for isolation failure is the abusive use
of oxytretracyclines and other Mmm*® sensitive antimicrobial
compounds on animals. This confirmed that the application of
isolation technique to cell-wall-less organisms such as Mmm® is
really difficultand time consuming and requires skilled manpower
and vigilance. Similarly, in a study conducted on Italian cattle,
MmmSc was isolated from only 4 of the 20 cattle in group A and
6 of the 17 cattle in group B using PCR [24]. This proves that PCR
is more sensitive than isolation technique; therefore, the use of
PCR in CBPP surveillance especially in test and slaughter process
for disease eradication programme is recommended. This is the
first laboratory-based prevalence study of CBPP conducted in
Cameroon.

LIMITATIONS

The limitation of study is the limited number of samples
and study area coverage. Nevertheless, our findings are the
first laboratory-based prevalence study of CBPP conducted in
Cameroon.
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