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Live attenuated Mycoplasma capricolum subsp. capripneumoniae (Mccp) vaccine prepared from local
isolate at the National Veterinary Institute (NVI), Ethiopia, was injected to 56 contagious caprine
pleuropneumonia unexposed goats with the aim of determining level of seroconversion and safety
compared to a killed commercial vaccine, produced by the NVI. The 56 goats were randomly allocated
into three groups vaccinated with: candidate live vaccine (n=19) and Mccp killed vaccine (positive
control) (n=19), and negative control (n=18). Antibody was detected by compliment fixation test (CFT).
The candidate live vaccine induced seropositivity in higher proportion of inoculated goats than that of
the killed vaccine in use. Moreover, the seroconversion occurred slightly earlier and for slightly
prolonged period compared to the killed vaccine. Increase in body temperature was recorded in 4 of 19
(21.1%) goats inoculated by the killed vaccine. Back to seronegativity was rapid in both types of
vaccines. In conclusion, absence of any post vaccination reaction, early appearance and longer
persistence of antibodies made the live candidate Mccp vaccine better than the killed vaccine. However,
further experimental and field trial of the vaccine is suggested and reversion to the attenuated virus to
virulent form and carrier state should be considered.
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INTRODUCTION

Contagious caprine pleuropneumonia (CCPP) is a severe
contagious disease of goats caused by Mycoplasma
capricolum subsp. capripneumoniae (Mccp) (OIE, 2004).
CCPP is economically important disease of worldwide
distribution (Radostits et al., 2007) and a major cause of
loss of goats in many countries of Africa and Asia (OIE,
1996). CCPP has been reported from almost all regions
of Ethiopia and is a special problem of goats in pastoral
areas of the country including Afar, Borana, Omo Valley,
and in the lowlands of Tigray where there is large
population of goats (Yigezu et al., 2004; Ayelet et al.,
2006, Hadush et al., 2009). Mccp was isolated from the
lungs of necropsied goats in an outbreak of respiratory
disease complicated with Mannhemia haemolytica in
goats and sheep in Afar (Shiferaw et al., 2006).
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At field level, CCPP can be controlled by application of

treatment, controlling animal movement, slaughtering
infected animals and vaccination (Mare, 2004).
Generally, CCPP is refractory to commonly used
antibiotics and therapy is unavailable or too expensive for
many poor farmers which make this option increasingly
less successful. Eradication of CCPP can be best
achieved by the slaughter of affected and in contact
animals, but is not always practical, especially in
developing countries like Ethiopia. Both live attenuated
and inactivated Fsg vaccines have been tested with
varying degrees of success. However, inactivated
vaccine is both difficult and expensive to implement on a
large scale, and immunity is generally short-lived
(Nicholas, 2002). In Ethiopia, killed vaccine prepared
from Mccp Fsg strain by Ethiopian National Veterinary
Institute (NVI) is extensively used; however, this vaccine
causes fever and local reaction at the site of inoculation.
Therefore, new vaccines which can generate
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better immunity, safe and can provide effective
prophylactic measures and cheap for farmers is
necessary. Therefore, this work was carried out to test a
live CCPP vaccine obtained from local isolate of Mccp
and study its ability of seroconversion and safety in
comparison to the available killed vaccine produced by
the NVI.

MATERIALS AND METHODS
Experimental animals

Experimental study was conducted from October, 2008 to May,
2009 at the NVI, Ethiopia. Fifty six goats older than six months and
of approximately equal age which had no previous exposure to
CCPP and negative for Mccp specific antibodies were used for the
experiment. The goats, purchased from central highland of
Ethiopia, were treated by Albendazole and oxytetracycline and left
for three weeks for adaptation.

Preparation of test and control vaccines

The live candidate vaccine was prepared from local isolate of Mccp
obtained after ten passages in vitro culture of the bacteria in Hyaflik
medium. Killed vaccine, commercially produced by NVI which was
prepared from the Kenyan isolate of Mccp was used as a positive
control. Eighty hours old culture of Mccp in Hyaflik medium were
collected by centrifugation at 15,000 rpm for 20 min, inactivated by
saponin and washed three times with sterile phosphate buffer
saline (PBS). Protein determination was done by Buretic and
Bradford methods using bovine serum albumin as a standard
according to the description of OIE (2000).

Experimental protocol

The fifty six goats were randomly assigned in to three groups: first
group (n=19) inoculated with a dose of 10° Mccp candidate live
vaccine, second group (n=19) vaccinated with a dose of 0.15 mg of
Mycoplasma protein of Kenyan isolate of Mccp killed vaccine and
the last group (n=18) was left for control. Except the negative
control group, all goats were shaved at sites of inoculation, right
thoracic wall, to appreciate post inoculation reactions and both
groups inoculated subcutaneously. Finally, all groups of the goats
were strictly monitored for any post-vaccination reactions and
seroconversion.

Assessment of post vaccination reaction was made by measuring
rectal temperature, examination of typical signs of CCPP and
localized skin reactions. Rectal temperature were taken twice daily
for 9 consecutive days of post vaccination by clinical thermometer.
Occurrence of localized skin reactions (swellings) at the sites of
inoculation and typical signs of CCPP like nasal discharge,
coughing and other respiratory signs were monitored throughout
the study period.

About 5-7ml of blood samples were collected from each of the
fifty six goats once per week at days 1, 7, 14, 21, 28, 35, 42 and 49
of post vaccination. Collected blood samples were allowed to stand
for 3-6 h at room temperature to enhance clotting and sera was
further separated by centrifugation at 3000 rpm for 3 min to extract
clear serum (OIE, 1992; Thiaucourt et al., 1994). The sera were
then transferred into sterile tubes and stored in deep freezer at -
20°C until processed in the NVI serology laboratory. Standard CFT
was used to determine the amount of antibodies against Mccp
according to the technique described by OIE (1992) . More than
50% haemolysis and antibodies detected at 1:20 titration were
considered positive (OIE, 2000).

RESULTS
Post vaccination side reactions

Four of the 19 goats (21.1%) vaccinated by the killed
vaccine showed slight raise in rectal temperature
readings beyond 40°C which were measured at day one,
day three, day five and day six of post inoculation. Rectal
temperature readings were in normal ranges in all other
goats in the experiment. There was no other post
vaccination reactions observed in any of the experimental
goats of all the three groups in this study.

Seroconversion

Sixteen of 19 (84.2%) goats were seropositive for Mccp
antibodies after inoculated by the live vaccine; whereas
13 of 19 (68.4%) goats were seropositive from the
positive control. But all goats in the negative control
group remained seronegative for Mccp antibodies (Table
1).

Higher level of seropositivity was observed in the live
vaccine inoculated group of goats. The higher proportion
of seropositive goats in the live vaccine inoculated group
(84.2%) was not statistically significant difference
(P>0.05) compared to that of the killed vaccine inoculated
group (68.4%). In both groups, higher level of
seropositivity was observed at 14, 21, 28 and 35th days
of post vaccination. The number of seropositive goats
declined after 28th days of post vaccination and only one
goat from each of the inoculated groups remained
seropositive at the last day of post vaccination (Table 1).

DISCUSSION

Fever was observed in 4 of 19 (21.1%) goats inoculated
by the killed vaccine; whereas no fever was observed in
goats injected with live vaccine and in goats kept for
negative control. The result in this study was in
agreement with the work of Ayelet et al. (2007) who
reported the presence of fever and other post vaccination
side reactions following vaccination of goats with killed
Mccp vaccine. The slight increase in rectal temperature in
this and the previous studies can be partly associated
with the adjuvant used in the vaccine. According to Hirsh
et al. (2004) and OIE (2004), one of the main problems of
killed vaccine is the effect of adjuvant used in the
vaccine. Absence of any post vaccination reaction in
goats inoculated by the live vaccine might be associated
with the level of attenuation; which was enough to reduce
virulence of the Mccp organisms. Rise in rectal body
temperature observed as post vaccination side reactions
in killed vaccine inoculated group of goats.

Relatively higher number of goats, 16 of 19 (84.2%),
seroconvert from the live vaccine inoculated group than
the number of goats, 13 of 19 (68.4%), in the Kkilled
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Table 1. Number of seropositive goats and pattern of seroconversion within 7 weeks of post inoculation by live and killed vaccines.

No. of seropositive goats in the seven weeks of post vaccination

Group of goats No. of goats : " " v v Vi Vi Seropositive goats  Seropositive samples
Live 19 4 6 6 8 7 2 1 16 (84.2)* 34 (25.6)

Killed 19 2 4 7 9 3 0 1 13 (68.4) 26 (19.5)
Control 18 0 0 0 0 0 0 0 - -

Total 56 6 10 13 17 10 2 2 29 (51.8) 60 (15.3)

*numbers in parenthesis indicate percentages of the total.

vaccine inoculated group; however, the difference
between the reactors was not statistically
significant. The difference in the number of goats
that seroconverted in the two types of vaccines
can be associated with of amount antigenic
protein in the vaccine which might be lower in the
case of Kkilled vaccine. High Ilevel of
seroconversion was detected between 14 and
35th days of post vaccination; which is in
agreement with the work of Ayelet et al. (2007)
who reported high level of sero-conversion
percent inhibition in between 20 and 40 days after
vaccination of goats by killed Mccp vaccine.

The number of seropositive goats declined after
28th day of post vaccination; sero-converting back
to negative for Mccp antibody in both inoculated
groups was observed. However, antibodies were
detected slightly earlier and took a bit longer to
decline in case of the live vaccine, and hence
gave protection for longer time compared to the
killed vaccine. However, it is a fact that the
antibody level of a certain antigens will decline in
the absence of further challenge (Thrusfield
2005); therefore, it cannot warrant to leaving out
the need for booster vaccination.

In conclusion, absence of any post vaccination
reaction, early appearance and longer persistence
of antibodies made the live candidate Mccp
vaccine better than the killed vaccine. However,
further experimental and field trial of the vaccine is

suggested and reversion of the attenuated virus to
virulent form and carrier state should be
considered.
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