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SUMMARY

A total of 460 sheep in 3 distinct age/sex groups
were examined to determine the occurrence of
caseous lymphadenitis in Beni Suef Governorate.
The results confirmed that frequency increased
with age but also revealed increases in extent of
involvement and occurrence of visceral lesion,
particularly in association with lesion in the body.
An attempt was conducted to evaluate the immu-
nogenic value of toxoid (prepared from C. pseu-
dotuberculosis field isolate) and BCG used in
sheep farms. Application of ELISA revealed
slight increase in antibody response to toxoid and
BCG vaccines prior to challenge, however, at
week 7 (1 week post challenge) there was statisti-
cal significance elevation of antibody titre in
group A vaccinated with toxoid over group B
vaccinated with BCG (P < 0.05). The capacity for
induction of memory is a better indicator of vac-

cine performance and is most effectively assessed
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by challenge in the natural host. The protection
rates post challenge were 71.4 %, 42.9 % and
14.3 % for lambs immunized with toxoid , BCG
and non vaccinated group respectively. General-
ly, the toxoid vaccine (prepared from field iso-
late) has been shown to confer high but not abso-
lute degree of protection against caseous
lymphadenitis and was more efficient than BCG.
In sheep, it is likely that a short period of expres-
sion is insufficient to induce strong immune

response in vivo.

INTRODUCTION

Caseous lymphadenitis is a chronic infectious
disease of adult sheep and goat caused by Cory-
nebacterium pseudotuberculosis (C. pseudotu-
berculosis ), a Gram positive rod that produce
phospholipase D exotoxin (Cyrillo et al., 2004

and McKean et al., 2007).
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Two forms of the disease have been described;
the external cutaneous form, typified by unilater-
al lymphadenopathy and the internal visceral
form involving lymph nodes and/or organs within
the body cavity (O'Reilly et al., 2008). Either
form reduced milk production, weight gain and
the infected sheep are culled from breeding flock
due to unthriftiness or decrease fertility while
their carcasses or part of carcasses are conde-
mened at abattoir (Lea et al. , 1987 and Nowicki
et al. , 2004).

Introduction of an infected animal into a non in-
fected herd can result in a multiplicity of abscess-
es 2 or 3 years later. Once the disease is estab-
lished, it is difficult to eradicate because drug
therapy is not effective (Dorella et al., 2006).

Control programmes have traditionally involved
detection lancing of abscesses and isolation of ef-
fected animals, disinfection of contaminated
shears, docking equipment and dipping fluid and
culling of animal with recurring abscesses. This
method of control has not proven satisfactory due
to long term survival of the bacteria in the envi-
ronment shedding of bacteria in large numbers
from ruptured abscesses and presence of unde-
tectable internal abscesses which may be a source
of infection ( Menzies et al. , 1991 and Baird and
Fontaline , 2007).

Vaccination of sheep and goats with C. pseudotu-
berculosis has given encouragement to the possi-

bility of controlling caseous lymphadenitis (Brog-
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den et al. 1984 and Rose et al. , 2002).

Exotoxin of C. pseudotuberculosis (a phospholi-
pase D) breaks down sphinogomylin has a lytic
effect in vitro on endothelial cells. The exotoxin
may function in vivo as a permeability factor al-
lowing for local-spread of the organism and in-
creasing chances that the bacteria may be carried
to more distant sites. The expression of phosphol-
ipase D by intercellular C. pseudotuberculosis
was shown to play a small but a significant role in
the reduction macrophage viability following
infection and demonstrated that the regulation of
C. pseudotuberculosis phospholipase D is com-
plex . This regulatory complexity may play an im-
portant role in allowing the pathogen to success-
fully adopt to the challenging host-environment
during infection, migration , establishment and
disease progression. Antitoxin antibodies in the
initial bacterial multiplication period may limit
local spread and general dissimination of the or-

ganism (Brown et al. , 1986 and McKean et al. ,

2007).

In Egypt, it is used to vaccinate sheep with Bacil-
lus Calmette and Guerin (BCG) against C. pseu-

dotuberculosis.

The purpose of the present study was to isolate
and identify C. pseudotuberculosis from exudate
of external abscesses and internal abscesses. The
second objective was to determine the degree of

protection induced in lambs by formalized C.
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pseudotuberculosis exotoxin (toxoid of field iso-
late) and BCG vaccine by measuring the humoral
immune response and vaccination challenge inoc-

ulation system.

MATERIALS AND METHODS

Animals :

A total of 460 sheep (132 lambs , 176 ewes and
152 rams) were examined to determine the occur-
rence of caseous lymphadenitis in Beni Suef

Govemnorate.

Lambs:

An experimental study was conducted on 21 Osi-
mi lambs between 10 to 12 weeks old to evaluate
the efficiency of vaccines. Lambs were pre-
screened for the presence of antibodies to C.

pseudotuberculosis by ELISA to ensure no prior

caseous lymphadenitis exposure.

Isolation of C. pseudotuberculosis from sheep:
Diagnoses of external and internal abscesses were
conducted by clinical appearance and postmor-
tem examination. Swabs from organs with ab-
scesses and lymph node were taken and trans-
mitted with minimum of delay to the laboratory
for bacteriological investigation. Swabs were
streaked directly onto 5 % sheep blood agar and
brain heart infusion agar. Plates were incubated
for 24 -48 hrs. at 37°C. Isolates were identified to
be C. pseudotuberculosis on the basis of colonial
morphology, Gram stain and biochemical identi-

fication according to Carter and John (1990).

Vet.Med.J.,Giza.Vol.56,No.3 (2008)

Preparation of toxoid (Brwon et al., 1986):

C. pseudotuberculosis isolate was cultivated on
blood agar and incubated at 37°C for 48 hrs. Sin-
gle C. pseudotuberculosis colony was removed
from the blood agar plate, placed in 250 ml of
brain heart infusion broth , incubated at 37°C
with shaking for 72 hrs and allowed to settle at
4°C for 18 hrs. The broth culture was then centri-
fuged for 30 min. at 6000 rpm at 4°C. The super-
natant was vacuum filtered through 0.45um filter
Merthiolate was added to the filtered supernatant
to a final concentration of 1:10000. The resulting
solution was stored at 4°C . The power and haem-
olytic activity of the prepared cultured culture fil-
trate was evaluated according to Attia (1994),
culture filtrate was serially diluted (2 fold) and
tested against sheep erythrocyte in 96 wells plate.
The result expressed as the reciprocal of the dilu-

tion.

Quantitative measurements of synergistic haemo-
lytic activity (Songer et al., 1988). Culture filtrate
of C. pseudotuberculosis were tested with culture
filtrate of R. equi, synergistic haemolysis was
measured. This was done using 1.5 % agar in
PBS containing 5% sheep erythrocyte and R. equi
culture filtrate. Formaldehyde solution was added
to small aliquots of toxin until a concentration of

3 % was attained.
Quality control analysis of the prepared vaccine

was tested for inactivation, purity, sterility and

safety according to the Standard International
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The quality control analysis of the prepared vac-
cine proved sterility, safety and the hemolytic ac-

tivity was lost with 3 % formalin.

Antibody titre in the scra of lambs given either
toxoid or BCG vaccine were monitored employ-
ing ELISA. The result as shown in Table (2) indi-
cate that sera of group (A) lambs that received
toxoid vaccine showed rise of antibody titre at the
15t and 2" weeks after vaccination as the geo-
metric mean antibody titre were 0.35 and 0.46 re-
spectively. While, slight drop in antibody to 0.41
was observed at 3rd week post vaccination. After
boostering, the antibody titres were increased to
0.50, 0.61 and 0.70 at 4%, 5% and 6t week post
vaccination respectively. A similar patterns was
observed in lambs given BCG vaccine . The
geometric means of antibody titre were 0.35,
0.44, 0.40, 0.49, 0.62 and 0.70 in first six weeks
respectively. Statistical analysis revealed that
there was no significant difference between anti-
body titres in sera collected from lambs in group
(A) vaccinated with toxoid and group (B) vacci-

nated with BCG vaccine.

It was noticed that the antibody response to tox-
oid and BCG vaccine was slight increased prior
to challenge. However, at the 7th week (15t week
post challenge) there was a statistical significance
elevation in the antibody titre in group A vacci-
nated with toxoid over the group B vaccinated
with BCG (Table 3). It is clear that toxoid is

more efficient at inducing an anamenestic re-
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sponse as indicated by a significance elevated hu-
moral response in the 4 weeks post challenge.
Antibody responses at week 7 served as a good
indicator of immunological memory which was
characterized by accelerated and augmented anti-
body titre could clearly be distinguished from pri-
mary immune responses to C. pseudotuberculosis

in the non vaccinated control group (Fig. 1).

All lambs had a febrile episode 24 to 48 hrs after
challenge. During the next 6 weeks all lambs de-
veloped suppurative ulcerating lesions at the in-
oculation sites and enlarged prefemoral lymph
node although the lambs remained clinically
healthy. Protection was assessed at necropsy after
12 weeks of inoculation and protective status was
conferred only if sterile immunity was achieved
(total absence of lesion in different lymph nodes).
Group (A) vaccinated with toxoid, 5 lambs did
not have lesion and 2 lambs had abscesses in the
right prefemoral lymph node one of them had ab-
scesses in the lung while Group (B) vaccinated
with BCG, 3 lambs did not have lesion, 2 lambs
had abscesses in the right prefemoral lymph node
and 2 lambs had multiple abscesses at the drain-
ing lymph node and at inoculation sites. Internal
abscesses were found in lung and liver of one
lamb. The protection rates were 71.4 % and 42.9
% for toxoid and BCG vaccines respectively (Fig.
2):

Group (C) unvaccinated and challenged, the pro-
tection rate was 14.3 %. An external lesions were

found in the inoculation sites and were confinet

Vet.Med.J.,Giza.Vol.56,No.3(2008)
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lhc p

refemoral and prescapular lymph nodes (6

ps). Few lesion were found in the internal
s

lymph nodes (1) where as many lesion were

found in the visceral organs especially in the lung
(3) and liver (1).

Table (2) : Serum antibody optical density by ELISA among lambs vaccinated
with C. pseudotuberculosis toxoid and BCG vaccines

Siemem iamaen st A A Ss v ebad

Weeks post vaccination

1

2 3 4 5 6

0.35 0.46 0.41 0.48 0.60 0.66

0.42 0.49 0.49 0.57 0.68 0.70

Toxoid 0.28 0.42 0,40 0.49 0.55 0.72

0.44 0.57 0.46 0.53 0.64 0.75

0.39 0.43 0.38 047 0.51 0.62

0.37 0.49 0.45 0.52 0.63 0.69

| 0.26 037 0.33 0.44 0.66 0.74

| Geometric mean 0.35 0.46 0.41 0.50 0.61 0.70
St. Error 0.026 0.024 0,020 0.016 0.023 0.017

0.29 0.38 0.34 0.42 0.57 0.71

0.31 0.39 0.32 0.46 0.62 0.78

0.41 0.47 0.43 0.52 0.68 0.73

BCG 0.37 0.42 041 0.50 0.69 0.72

0.26 0.40 0.33 0.49 0.53 0.61

0.39 0.45 0.44 0.48 0.59 0.64

0.45 0.59 0.56 0.59 0.67 0.70

Geometric mean 0.35 0.44 0.40 0.49 0.62 0.70
St. Error 0.026 | 0027 | 0032 | 0020 0.023 0.022
t-test-p (toxoid & BCG) 09205 | 07020 | 0.7923 | 0.8622 | 0.6566 | 0.9404

0.15 0.07 0.04 0.07 0.02 0.09

0.09 0.03 0.07 0.012 0.09 0.04

0.07 0.12 0.09 0.011 0.03 0.11

Control 0.13 0.18 0.11 0.03 0.012 0.15

0.02 0.05 0.13 0.02 0.018 0.06

0.06 0.02 0,03 0.09 0.07 0.03

0.08 0.06 0.02 0.07 0.04 0.02

Geometric mean 0.07 0.06 0.06 0.03 0.03 0.06

St. Error 0.02 0.02 002 | o001 0.01 0.02
t-test-p (Toxoid & control) | 0.00007 |0.000004 | 0.000006 0.000001 | 0.0000001 | 0.0000001
t-test-p (BCG & control) | 0.000124 | 0.000042 | 0.000221 0.000001 | 0.000001 | 0.0000002

Data represented as geometric mean + SE.
Significant at P < 0.05.
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