Vet.Med. )..Giza. VolL31, No.2, (2003): 125-143.

IMMUNOLOGICAIL AND PATHOLOGICAL STUDIES ON THE PURIFIED
TOXIN OF PASTEURELLA MULTOCIDA ISOLATED FROM CALVES

HODA M. ZAKI* and EMAN M. ABD EL MOTTALEB##

*

Bacteriology Dept., Animal Healih Research Institute, Dokki - Giza.

% Pathology Dept.. Amimal Health Research Institute, Dokki - Giza.

Received: 1.10.2002
Accepted:30. 3. 2603.

SUMMARY

In the present study, a total of 235 buffalo calves
( 1-8 months ot age) from diiferent localities were
investigated. They were grouped. 80 apparently
healthy calves (gioup 1L 105 with respiratory
manifestations (group 2) and 50 dead calves suf-
fered from respiratory manifestations  before
death (group 3). Nusopharyngeal swabs were tak-
en trom group (1 and 2) und lung tssues, lymph
nodes and liver trom the groups (2 & 3) for de-
tection ol P. multocida and specimens from the
lung. assoclated iymph node and liver were taken

from cach group for the histopathological studics.

Poomultocida was isolated {rom 6.25%%. 10.47%
and 66% of cach calf group respectively. The iso-

lated P multocida were pathogenic to mice and

belonged o serotype B:2.

The histopathological soudies revealed fibrinous
bronche-pneumonia, scvere pleuritis, hyperplasia
in the Iymphoid follic’es of the lymph node and
fibrinous hepatitis of group (2); hemorrhagic
pneumonia with adhesive pleuritis, depietion of
the lymphoid follicies of the lymph node and
hepatitis were seen in calves of group (3).

Heat labiie toxia from cell senicaie of the isolated
P. multocida serotype was purilied by amimoni-
um sulphate precipitaiion followed by jon ex-

change of gel filtration chromatography and poly-
acrylamide gel electrophoresis. Toxic activity
was assayed during toxin purification by intrana-
sal insillation in rabbits. The most toxogenic band
was the 150 KDa fraction as determined by SDS
PAGE. Western blol analysis, rabbit antisera
reict with 150 KDa. Rabbits inoculated /N with
2

the purified toxin dead within 2 days, showing
symptaoms of septicaemia with hemorrhagic pneu-
monia and pleuritis. Non of the rabbits moculated
70°C
dead or had clinical sings of toxicosis.

with the heated toxin at for 30 minules

Pasteurella free rabbits were immunized YN and
I/conjunctival twice with 2 weeks interval and
challenged I/N with a homologous P. multocid.
for 2 weeks after the second immunization. The
immunized challenged rabbits were shown 1o be
protected against clinical sings of the discase and
death with production of serum immunoglobulin
against Poomudtocida. The lesions seen were shight
emphsyma and few inflammatory celi infiltera-
tion of the lung, mild depletion of the lymphoid
follicle of the lymph node with mild hepatitis, In
contrast, the non-immunized chalienged rabbits
dead within 4 days with heamorrhagic pneumo-
nia, pleurtitis and hepatitis.

Immunization with the purified toxin prevented
all clinical sings of the discase and deaths,




INTRODUCTION

Respiratory diseases are the most frequently re-
corded causes of morbidity and mortality in
calves (Healy et al., 1993). Pasteurella multocida
is 4 common commensal organism found in the
upper respiratory tract of cattle and buffaloes
playing an important role in the induction of
haemorrhagic septicaemia and bronchopneumo-
nia (Donkersgoed et al. (1993).

Numerous techniques have been used in an at-
tempt to control and eliminate pasterurellosis.
Another approach that is promising the develop-
ment of immunization procedures that will pro-
tect animals exposed to P. multocida (El-Eragi et
al., 2001).

Immunization with killed P. muftocida has pro-
duced poor protection against pasteurellosis in
several animal species (Bapat and sawhney,
1977). In contrast, live mutant vaccines produced
protection against P. multocida challenge (Lu and
Pakes. 1981). However the protection was not
complete. since focal lung lesions were noticed,
i.e. the vaccination using P. multocida bacterins
were moderctly successful in protection against

pasteurellosis (Okerman and Spanoghe, 1981).

Due to the great economic losses from the fatal
pulmonary infection produced by P. multocida
and its effect on animal performance in the form
of poor growth, reduced productivity, debility,
lowered resistance, the aim of the present study
was to investigate the prevalence of P. mutocida
infection among calves and to evaluate its pa-
thogenicity and protective efficacy of the purified

toxin of the isolated serotypes.
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MATERIAL AND METHODS

Field Samples:

A total of 235 buffalo calves (1-8 month old)
from El-Giza, El-Kalubia and El-Sharkia were ex-
amined. They were grouped into 80 apparently
healthy calves were (group 1), 105 calves showed
respiratory mantfestations (group 2) and 50 dead
calves which were suffering from respiratory syn-
drome before death (group 3). Nasopharyngeul
swabs were collected from calves of gl:OLIp | and
2, while heart blood, lung, associated [ymph
nodes and liver were collected from groups (2 and
3). Tissue specimens from the lung, associated
lymph nodes and liver were collected from groups
{2 and 3) and fixed in 10% buffered formalin for
histopathological studies.

Isolation and identification:

The collected samples were inoculated directly
onto 7% sheep blood agar (Oxoid) and incubated
aerobically at 37°C for 24 hours. Identification of
pasteurella organisms was carried out‘according
to Makie and MacCarteny, 1996 and standard hy-
perimmune sera against P. multocidu serotypes B,
A, D and E (kindly obtained from Acrobic Bacte-
rial Vaccine Research Department Vet. Serum
and Vaccine Research Institute Abbasia., Cairo)
were used for serologicul identification. Mice
were employed for application of the pathogenici-
ty test for P. multocida isolates (Bain et al..
1982).

Extraction of toxin:

Bacterial culture of P. multocidu gro(vn for I8
hours at  37°C on shecp blood agar plate was
harvested with saltne solution. Cells were centri-
fuged twice at 11.000 xg for 20 minutes. Nucleas-

es (0.001% DNAase, 0.001% RNAase. protease
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inhibitors) and 0.01% NaN; were added to cells
suspended in saline solution and incubated for |
hour at 37°C. After incubation, the cells were
sonicated 3 times for 10 seconds at 4°C. The son-
icate was centrifuged at 19.600 xg for 40 minutes
and the supernatant was passed through 0.45 um
{ilter. Ammonium sulfate was added to the fil-
trate to 40% saturation at 4°C and kept in a re-
frigerator for overnight. After centrifugation at
19.600 xg for 30 minutes, the precipetate was
suspended in phosphate buffered saline solution
(PBSS) dialyzed against 0.05 Mtris Hc! buffer
{pH = 6.0) at 4°C for 24 hours and filtrated twice
through 0.45 pm and 0.20 pm filters respectively
(Clarence et al., 19913,

Ton exchange chromatography:

Dialyzed and filtered crude toxin was applied
to a 1x50 cm ionexchange column (DEAE-
Sephacel, Sigma, USA) at 4°C after equilibera-
tion with tris-HcL buffer. The column was eluted
with 500 ml of tris buffer, 600 ml of tris buffer
containing .2 M NacL and 900 m] of buffer con-
taining 0.5 M NacL, respectively. Ten-milliliter
fractions were collected at a ratc of 20 ml/h
{Wood and Cooper, 1970).

Gel filtration chromatography:

Fractions from ion exchange chromatography
containing* toxigenic activity were pooled and
concentrated by ulterafiltration (Clearance et al.,
1991). The concentrate was added to 100 x 1 cm
gel filteration column (sephacel $-200 gel) equi-
liberated with tris-HcL buffer contining 0.1 M
NacLl (pH = 7.2). The column was eluted with
1000 ml of buffer and 3 ml fractions were collect-
ed at a rate of 12 ml/h. Fractions containing toxic

activity were pooled and concentrated by ulterfil-
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teration using Amecon pM-10, Danvers, Mass,
USA (Himnelhoch, 1971).

Sodium sulfate
(Laemmli, 1970):

This technique was used to determine the molec-

dodecyl (SDS)-PAGE,

ular weight of toxic protein. Briefly, vertical slab
gels, 1.5 mm thick, were run with a discontinu-
ous buffer system using 4% polyacrylamide
2.7%BIS staking gel and an 8% polyacrylamide,
2.7% BIS running gel. The tank buffer contained
0.025 M tris, 0.192 M glycine and 0.1%SDS at
pH 8.3 samples (5 pg of protein) in 0.125 M Tris-
HcL (pH 6.8), 4% SDS, 20% glycerol and 10%
2-mercapioethanol were heated at 95°C for 5
minutes and layered under the tank butfer direct-

ly on the staking gel.

Electrophoresis was done in conjunction with
marker proteins of known molecular weight (Bio-
rad, USA). Gel were runs at 50 mA at 4°C for 3
hours and were silver stained. Molecular weights
of unknown proteins were determined using ini-
age densitometer (G 700, Biorad). Protein con-
centration of the toxin was determined as de-
scribed by Layne (1957).

Perparation of rabbit hyperimmun sera:

New Zealand white rabbits weighing about 2 Kg
injecting with 10 mg protein per ml of formalized
crude toxin subcutaneously (S/C) mto rabbi
twice per week (0.5 ml) given with 0.5 ml of
freund complete adjuvant. Subsequent | ml injec-
tion of samples were given S/C 20 times at 3 day
intervals. One week after the final injection,
blood samples were withdrawn. The sera were
pooled and stored at - 20°C. (Nakia ct al.. 1984).
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Immunoblot analysis:

Polyacrylamide gel electrophoresis was done as
described and the toxine was transferred to nitro-
cellulose membrane (0.45 pum) by use of a west-
ern blot transfere cell. The gel was placed on a
sheet of nitrocellulose. Cut to the same size and
subjected to electrophoresis overnight at 100 mA
in mM Tris base, 192 mA glycine and 20% meth-
anol in a transblot apparatus (Bio-Rad). After
transfere, the nitrocellulose blots were shaken for
1.5 h at 37°C in a blocking buffer (PBS contan-
ing 3% fraction V bovine serum albumin and
[0% heat inactivated calf serum) to block non
specific protein binding. The blots were then in-
cubated for 2h at room temperature with rabbit
hyperimmune serum previously prepared against
crude toxin washed at room temperature by shak-
ing with four changes of PBS containing 0.3%
fraction V bovine serum albumin, 15 minutes per
wash, then shaken for 1.5h at room temperature
in peroxidase conjugated goat antirabbit IgG
1979). After
nitrocellulose was washed twice with PBS, trans-

{Towbin et al_, incubation, the
ferred to a glass dish, washed and incubated with
4-chioronaphthol (0.1%) in 9.5% ethanol and
0.015% hydrogen peroxide for 30 minutes before

rinsing with water.

Experimental animals:

New Zealeand rabbits (8-9 week old-2.5 Kg
weight) obtained from Vacsera farm-Helwan,
were used. Rabbits were housed in wire rabbi-
tary. Before experiment, the nasal cavity of each
rabbit was cultured for P. multocida and sera
were tested in an ELISA for the 1gG to P. multoc-
ida subsequently all rabbits were found to be free

of P. multocida and specific antibody.
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Toxicity of fractions from gel filtration chrom-
atography:

Toxicity of fractions of the toxin were carried out
according to Clarence et al. (1991). Each of six
pasteurella free rabbits were inoculated /N with
the fraction from gel filtration chromatography
(28 pg protein/ml).

Two additional groups of six rabbits were also in-
oculated I/N with toxin that has been heated at 50
°C and 70°C for 30 minutes. The
observed for 14 days to detect lethality of the ex-

rabbits were

tracted toxin,

Dead rabbits were necropised after death. Lungs.
associated lymph nodes and liver were fixed in
buffered formalin 10% for

examination for the evidence of pneumonig,

histopathological
pleuritis and other lesions.

Immunological Studies of Toxin:

* Experimental design:

Rabbits were divided into four groups each
group consisted of 6 rabbits.

Group L. (Challenged): Rabbits were challenged
I/N (0.5 ml per rabbit) with 2x10% organ-
ism/ml (Ringler et al., 1985). The survived
animals were necropised after 2 weeks.

Rabbits

-were immunized I/N with 5 pg/ml (Sanck-

Group 1I. (Immunized-challenged):

ow, 2000) and then reimmunized '2 weeks
Jater. Immunization consisted of one drop
of purified texin in ecach eye and the re-
maining dropped into nostrils. after the sec-
ond immunization by 2 weeks, the antmals
were chalienged. All animals were necrop-

ised after 2 weeks.

Vet.Med.J.,Giza.Vol.51,No.2(2003)



Group II. (Immunized): Rabbits were immu-
nized as previously indicated in group I!
but they were not challenged. The animals
were necropised after 2 weeks.

Group [V (neither chal-

Rabbits were kept as control

immunized nor
lenged):
group. All animal were necropised after 2
weeks.

All of the rabbits that have died or necropised,

were subjected to post mortem examination and

their lungs, associated lymph nodes and livers

were fixed in buffered formalin 10% for histo-

pathological studies.

* Collection of sera:

Sera were collected from the immunized rab-

bits at 14, 21, 30 and 40 days from the begin-

ning of the experiment. All sera were tested
for antibodies to P. multocida by the Enzyme

Linked Immunosorbed Assay (ELISA) as de-

scribed by Marshall et al. (1981) and indirect

haemagglutination test JH as described by

Carter and Rappy (1962).

* Isolation and identification :

At necropsy, nasopharyngeal swab, heart
blood, lung and the associated lymph nodes
and livers were cultured for P. multocida.
Each sample was inoculated onto tryptic soya
agar with 5% sheep blood and incubated at
37°C for 24 hours. Colonies were identified
and serotyped according to Makie and Mac-
Carteny (1996).

Histopathological studies:

Tissue specimens (lung, associated lymph node
and liver) collected from the slaughtered calves
showing respiratory manifestation, from dead

calves which had respiratory manifestations be-
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fore death as well as from all of the rabbits used
in the experiment, previously collected on neutral
10% buffered formalin, were processed to obtain
five micron thick sections and stained with Hae-
matoxylin and Eosin according to Drury and
Wallington (1980) for histopathological examina-

tion.
RESULTS

P. multocida was isolated with a percent of
6.25%, 1047% and 66%

healthy, respiratory diseased and dead calves; re-

from apparently

spectively with a total incidence of 22.9% as
shown in table (1). In respifalory diseased calves
P. multocida was isolated with u percentage of
10.47 % from each of heart blood. lung and
tymph node while from the liver the isolation per-
cent was 9.5%. In the examined dead calves. P,
multocida was isolated with a percent of 66%
from each of the heart blood and lung, but from
the lymph node and liver the isolation percent

was 60% each.

Identification of P. multocida isolates was carricd
out on the bases of culture characters. staining re-
action, biochemical properties in addition to sero-
logical identification which revealed that all P.
multocida isolates were classified as B:2 and

pathogenic to mice.

Concerning the calves which had respiratory
manifestations (cough, nasal discharge, abdomi-
nal respiration, fever and grunting respiratory
movement), the gross lesions showed severely
congested and enlarged lungs and some parls
were firm. The liver was nale in color; enlarged

and some parts were firm in consistency.
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The microscopic examination showed that the al-
veolar lumen was full of infiltrated inflammatory
celts which include alveolar macrophages, lym-
phocytes, giant cells, plasma cells, polymorphnu-
clear cells and necrosed cells. Sometimes, com-
plete necrosis of the cells lining the alveolar wall
with infiltrated fibrinous threads in-between the
inflammatory cells (Fig. 5). Severe hyperplastic
proliferation of the cells lining the bronchioles
(Fig 6). Hyperplasia of the cells lining the pleura.
Thickening pleura may be due to the accumula-
tion of fibrinous infiltration which lead to its ad-
hesion over the lung surface or due to the accu-
mulation of the infiltrated inflammatory cells (Fig
7). The associated lymph node showed proliferat-
ing lymphoid follicle with thickened capsular
wall which infiltrated by mononuclear inflamma-
tory cells and edema (Fig. 8). Moderate fibrosis
was found in portal areas which infiltrated by
mononuclear inflammatory cells and newly
formed bile ductules, vacuolar degenerative

changes were seen in the hepatocytes (Fig. 9).

The Gross lesion concerning the dead calves suf-
fering from respiratory syndrome before death

showed dark red enlarged lung.

The microscopic examination revealed that se-
vere heamorrahges lead to obliteration of most of
the alveoli associated with severe thickening of
pleural membrane with severe heamorrhages
which infiltrated by the inflammatory cells (Fig.
10). Severe depletion of the lymphoid follicles of
the associated lymph node with infiltrated by pol-
ymorphnuclear cells (Fig. 11). The triad area of
the liver showed moderate amount of fibrosis
around the newly formed bile ductules, some
hepatocytes suffered from vacuolar degenerative

changes, others were necrosed (Fig. 12).
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Crude P. multocida toxin prepared by sonication
of 1isolated serotype was applied to DEAE-
sephacel column and toxic fractions eluted from
the column at concentration of 0.5 M Nacl. (Fig.
I). Toxic fractions were pooled and concentrated
and prepared to gel filtration chromatography
(Fig. 2). The toxicity of each fraction was assayed
by instillation I/N in rabbit, the most toxogenic
band eluted from gel filtration chromatography
was that corresponded to molecuiar 150 KDa.
Rabbits inoculated with this toxin fraction dead
within 2 days post inoculation. Two of 6 rabbits
inoculated with this purified toxin heated at 50°C
for 30 min dead between 3 to 8 days post inocula-
tion. Toxicity lost by heating at 70°C for 30 min-
utes (Table 3). The electrophoretic analysis of
crude toxin revealed 8 protein bands ranging from
185 to 83 KDa (Fig 3 lane 2). Meanwhile, toxo-
genic fraction eluted at conc. of 0.5M NacL. show
5 protein bands raning from 185 to 106 KDa (Fig
3 lane 3). The most separated toxic fraction eluted
from gel filtration at 150 KDa recorded the same
molecular weight at SDS. PAGE. The results of
the western blot analysis is shown in fig. 4, the
rabbit hyperimmune sera react with [85.26.
164.28, 149.41, 106.08 and 83.154 KDa protein
in crude toxin . Whtle, react with toxogenic frac-
tion 185.26, 163.24, 15035 and 106.08 KDu
(lane 2). Also, the protein band 150 KDa immu-

nologically react with hyperimmune sera (lane 3).

It can be clearly seen from the data illusirated in
table (5), that there was a signiﬁcant‘ rise i the
mean optical density in sera of immunized rabbits
by day 21 after the initial immunization. Serum
[gG activity remained elevated through day 40.

when sampling was terminated.

Vet.Med.J.,Giza.Vol.51,No.2(2003)



Table (6) revealed that all the non-immunized
challenged rabbits dead 3 to 4 days post chal-
lenge. P. multocida organisms of this group, was
recovered at necropsy from the nasopharngeal
swabs (2/6), heart blood, lung, associated lymph

nodes and liver (6/6 each).

Whereas non of the six immunized challenged
rabbit dead and P. multocida isolated only from
nasopharengeal swabs 1/6.

No deaths occurred in the immunized non chal-
lenged rabbits or non immunized non challenged
rabbits. P. multocida was not isolated at necropsy
from these rabbits.

Table (1): Prevalcnce of P. multocida in apparently healthy, respiratory discased and dead calves.

Condition No. of examined + ve culture + ve case
of calves calves Type of samples No. o No. %o
Apparently healthy 80 *Nasopharyngeal swabs (80) 5/80 6.25 5/80 6.25
Respiratory diseased 105 *Nasopharyngeal (105) 114405 | 1047% 1/105 10.47%
*Heart blood (105) /105 | 10.47%
*lung (105) 11/105 | 10.47%
*Lymph nod (105) 11105 | 10.47%
*Liver (105) 10/105 9.5%
Dead 50 * Heart blood (50) 33/50 66 33/50 66%
* lung (50} 33/50 66
* Lymph noc (50} 30/50 60
* Liver (50) 30/50 60
Total 235 805 185/805 | 229% | 49/235 | 20.85%
{ ) = No. of examined samples.
All isolated P. mutocida were belonged to serotype B:2.
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Fig. (1): lon exchange column chromatography of
dissolved NH4S04 peripitalte of crude

sonicate of P. multocida.
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Fig. (2): Chromatogram represent the elution pattern
of P. multocida toxin fractionated on seph-
acryl S-200 gel filtration 100 x 1 cm.
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Fig. (3): Pattern of SDS-PAGE of fractions during
purification of P.multocida toxin. Lane 1
molecular weight marker, Lane 2 ion ex-
change ¢olumn, Lane 3 gel filtration col-

Fig. (4): Western blot analysis of P. multocida toxin
with rabbit antiserum. Lane { crude toxin,

s . Lane 2toxogenic fractions, Lane 3 puri-
umn elute, Lane 4 purifiied toxin. & p

fied toxin.
Table (2): Pattern of SDS PAGE of P. multocida toxin.
Lane 1 (marker) Lanc 2 * Lane 3 * Lane 4%*
Lanes
Bands M.W | Amount M.W Amount | MW | Amount M.w Amount
(KDa) (%) (KDa) (%) (KDa) (%) (KDa) (%)
1 203 11.114 185.26 17.450 185.26 18.867 150.35 100
2 116 15.728 164.28 17758 163.24 16.944
97 17.762 149.4] 10.333 150.35 20.8139
4 66 24.720 136.74 4,589 129.99 18.035
5 45 16.961 129.99 7.637 106.08 25.315
6 29 13.741 106.08 13.820
7 89.810 13,819
8 83.154 j4.594
Aum 100 100 100 100
Inlane 100 160 100 100

Lane 1, molecular weight markers. Lne 2 ion exchange column
Lane 3 gel filtration column elute. Lane 4 purified toxin.
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Table (3): Toxicity of fractions eluted from gel filtration chromatography in rabbits 14 days post

inoculation.
Treatment of toxin
Fractions ” p
. Heated at 50°C eated at 70°C
(Mo. Wt. KD) Non heated toxin for 30 minutes for 30 minutes
185.26 KDa 2/6 1/6 0/6
163.24 KDa 1/6 0/6 N.D
150.35 KDa 6/6* 2/6¥* 0/6
129.99 KDa 0/6 N.D N.D
106.08 KDa 0/6 N.D N.D
Dead/Total. *  Survival time 2 days.
N.D = Not Done. ** Survival time 3 -8 days.

Table (4): Survival of immunized and non immunized rabbits after challenge with a lethal dosc of P.

multocida B:2.

Total No. of . Survival time
Treatment Deadftotal survivals Survival % (days)
Non immunized challenged 6/6 0 0 2-4
Immunized challenged /6 6 100 More than
14 days
Immunized non challenged 0/6 6 100 More than
14 days
Non immunized non challenged 0/6 6 100 More than
(control group) 14 days

Table (5): Antibody titre against P. multocida detected by ELISA and IH test in immunized and nonn immunized

rabbits.
ELISA * TH**
Treatment Days at which scra were taken®** Days at which scra were (aken***
14 21 30 40 14 21 30 40
Non immunized challenged Dcad Dead Dead Dead Dead Dcad Dead Decad
Immunized challenged 1.323 1.641 1.993 1.997 80 2500 5000 5000
Immunized non challenged 1.243 1.521 1.742 1.821 80 2500 1500 5000
Non immunized non challenged | 0.122 0.174 | 0.134 | 0.341 20 40 20 20
(control group)

*
ek

The result is expressed as mean of optical density.
The results is expressed as inverse of dilution.

**¥ These days were calculated from the beginning of the experiment.

Vet.Med.J.,Giza.Vol.51,No.2{2003)
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Table (6): Isolation of 2 non rabbits g y.

Nasapliarynyg oart Lymph —W
- ne - . i v 1
Treatment b oo ung node Liver
Non immunized challen 20 /6 6/ 6/6 0/
Immunized challenged e 6 G 0/6 0/G
Immunized non challen (V6 W6 (/6 0/6 016
Non immunized non ¢ 06 116 /6 06 0/6
{control group: B
Fig. (5): Lung ol dreeasod cad w e aiveorar lumen tull with infilirated
mllaminal chrde alveell iazes. Iympiocyles, gtant cells, plasma
cells, pols a el and Hs Gy Soractimes, complelely necrosis
ol the ccl ciecodar wal Jrated hibe nous threads in-belween the
inflanmmat e BlX
L pp-- 3 o .
ol igh - LS
ﬁ%’ﬂﬂ =
Fig. (6): Jung ol e seased calves severe hy poplastic proliferation of the cells
lining the i+ 1 nibris car ues sune nded ot {H & B X 2000
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Fig. (7). Plcura of respiratory manifested calves showing hyperplasia of the cells lining
tire pleura and thickening pleura due to the accumulation of fibrinrous exudale (a)
thickening of pleura due lo accumulation of infiltrated inflammatory cells (b}. (H
& E. X: 200).

Pe¥n.

Fig. (8): Lymph node of respiratory discased calves showing proliferating lymphotd lolli-
cle with thickened capsular wall infiltrated by mononuclear inflammatory cells
and sub-capeullar edema. (H & E. X: 400).

Vet.Med.J..Giza.Vol.51,No.2(2003)
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Fig. (9) Liva ; formed bile ductues with
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Fig. (10} Lung « " it with pleurius (b). (H.
&E X
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Fig. (11): Mcdulla of lyraph node of dead Cdves showing imfiliration with by polymorph-
nuclear inlTammatory cells (H. & T2 X 650).

FFig. (12): Liver of dead calves showing ~Lioht amount »f fibrosis - around the newly
[ormed tale duclules, some hepaton (tes suflered frome vacuoliar degencrative

changes. others were necrosed. (H. & 1 X: 400).

Vet.Med.J. Giza.Vol.51,No.2{2003) 137



i

Fig. (13): Gross lesions of the dead rabbits received P. multocida toxin showing dark

red, edematous lung with enlarged tiver.

Fig. (14); Lung of immunized challenged rabbits showing slight emphsyma and lew
inflammatory cell infittration. (H. & E. X: 200).
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The gross lesions of dead rabbits from the (ex-
tracted toxin or the heated toxin at 50°C) showed
dark red. enlarged fung, with enlarged liver (Fig.
13). The microscopic examination revealed that
there was severe heamorrhagic pneumonia with
adhesive  pluritis  and  vacuolar degenerative
changes affccied hepatocytesas as previously
seen in respiratory manifested calve's lung,
lymph node and liver. While the rabbits given I/N
heated toxin at 70°C didn't showed any gross le-
sions even after 14 days after inoculation. There
were not any pathological lesions neither in lung,

associated lymph nodes or in liver.

Otherwise. the gross examination of challenged
non immunized rabbits revealed enlarged lung
had dark red color. The histopathological exami-
nation revealed the same picture like the dead
calves and the rabbits which inoculated by the
toxin as shown in figures (10, 11 & 12).

There was neither clinical signs of the disease nor
gross lesions appeared in any organs of the im-

munized challenged rabbits group.

Meanwhile, the microscopic examination of the
lung showed slight emphsyma and few inflamma-
lory cells infiltration. (Fig. 14). As well as slight
depletion of the lymphoid follicles lymphocytes
ol the associated lymph node with mild edema
(Fig. 15). Moreover, few lymphocytic infiltration
at the triad portal area of the liver associated with

few necrosed hepatocytes {(Fig. 16) was also seen.
Neither clinical sings, gross lesions nor patholog-
ical lestons appear among the organs of the im-

munized non challenged rabbits.
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DISSCUSION

Bovine pneumonic pasteurelosis (shipping lever)
is estimated (o be the cconomically most impor-
tant disease of feedlot cattle (Panciera and Corst-
vet, 1984).

P. multocida was isolated from nasopharyngea!
swabs of both apparently healthy calves and res-
piratory diseased calves (6.25% and 10.47% re-
spectively) as well as from heart blood, fung, as-
sociated lymph nodes and liver of the respiratery
discased and dead calves (10.47% and 66% re-
spectively). These results come in agrcement
with Fayed et al., (2000) who isolated P. mndtoci-
da from respiratory discased and apparently nor-
mal calves with a percent of 8% and 6% respec-
tively, and with Nakaya et ul. (1998} rccovered
P. multocida from calves which had dead from

respiratory disorder with an incidence ol 64.3%.

The high prevalence of P. nultocida in calves
may be attributed to the lack of immunity. such
animals and the degree of suscepubility of these
calves as a result of concurrent infections by
pathogens especially viruses and exposure 10
stress condition especially cold, overcrowding
and mainutrition (Ajamal et al,. 1992 and Don-

kersgoed et al., 1993).

Meanwhile, the respiratory manifested calves
showed depression, reduced appetite, nasal dis-
charge, fever, cough and signs of dyspnea. These
results coincided with Panciera and Corstvet
(1984). The gross lesions showed highly congest-
ed, enlarged lungs with consolidation of some

parts of it and cnlarged pale liver, These lesions
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come in accordance as previously shown Clar-

ence et al, (1991).

Whereas the microscopic lesions revealed the
chronic phase of the disease represented by fibii-
nous bronchopneumonia i lung with fibrosis ad-
hesive pleuritis (Laila et al., 1996), edema and
hyperplasia of the lymphocytic lymphoid follicles
of the associated lymph node (Fadel. 2000) and
liver fibrosis with vacuolar degencrative changes
of the hepatocytes (Chevill and Rimler, 1989;
Gourlary et al,, 1989 and Clarence et al. 1991).

Otherwise, the dead calve suffered from the acute
septicemic form of the disease which occurred in
the outbrecaks during the envirommental stresses
and to the immunosuppresed calves as it ap-
pearcd in the microscopic lesions represented by
severe  heamorrhagic  pneumonia with severe
heamorrhagic pleuritis which ay be the main
cause for their death (Panciera and Corstvet,
1984). Moreover, the associated iymph node le-
sions represented by edema, depletion of lympho-
cytic lymphoid follicles accompanicd with infil-
tration of few neutrophils were concided by Fadel
(2000). While, the few inflammatory cells infil-
tration at the triad portal area of the liver with
necrotic hepatocyles were partially agrecment
with  (Glavits and Magyra, 1990) who found

acute hepatitis with necrotic foci in liver,

The molecular weight (150 KDa) of purified tox-
in extracted from P. mudtocida isolated from

calves was similar to that previously reported for

rabbit 1solates (Clearance et al., 1991). A number

ol biologic activities have becn reported for P.

nuliocida toxin including cytopathic elfect in

Vet.Med.J.,Giza.Vol.51.No.2(2003)

cmbryonic bovine lung cells (Chunter et al..
1986), dermonecrosis in guinea pigs (Nakuai ot
al., 1984), lethality for mice after intrapertoncal
mjection (Foged et al., 1988).

When rabbits were cxposed I/N to lethal dosc of
urtheated toxin, resuited in the death of the rab-
bits within 2 days and the pathological changes
observed m lung and their associated lymph
nodes and liver were sintilar that appeared antong
the dead calves, these results proved that the pur-
ified toxin of P. multocida is responsible cause of
the pathologicai alteration showed (Clearance ¢t
al., 1991).

Rabbit hyperimmune sera immunologically react-
ed with purified toxin. The previous results castin
the light on the possibility of Western blot 1o be
used as a dagnosue tool in pastrella infecton.
This result may be supported by conclusion of
Suankow (2000) who stated that the purificd toxin
is an important virulence factor in isolates of P.
nudtocida and immunization with this toxin stim-
ulated the protective immunily against P. nutltoc-

ida challenge.

From the data illustrated in table 4, it can be ob-
served that timmunization with the toxin rom the
isolated P. multocida serotype B:2 is cltective in
preventing the clinical sings and deaths in rab-
bits. These observations were similar to that not-
ed by Sanckow (2000) who suggested that the
toxin induced the production ol antitoxin which
prevented induction of any respiratory manifesta-

tion but not colonization of in the nasopharynx

While, the mild lesions appeared in fung and as-
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sociated lymph node of immunized challenged
rabbits indicated that the used toxin dose stimu-
lated the lung defense mechanism, these observa-
tions are in accordance with that reported by Fah-
my et al. (1985) and Amina et al. (1996).
Otherwise the lesions appeared in liver my be due
to the effect of the adsorbed pasteurella endotox-
in (Aminaetal., 1996).

Maorcover, the results obtained by using ELISA
and IH tests for testing sera of rabbits at different
time intervals after immunizations with toxin of
P. multocida indicated that serum I1gG activity
against P. multocida purified toxin antigen was
significantly elevated by day 21 after initial /N
immunization. This was 7 days after the second
immunization on day 14, scrum IgG activity re-
mained elevated up o 40 day. These was the
Meanwhile, the used dose of the toxin has im-
proved the immunity status of the rabbits (Mukk-
ar et al., 1982). Otherwise P. nmultocida was cul-
turcd only from nasopharnx of one of the six
iminunized and challenged rabbits, these finding
indicate that immunization did not provide com-
plete protection against colonization of nasopha-
rynx (Ringleret al., 1985).

Also, the immunized rabbits and the non immu-
nized non challenged (control} rabbits did not
show any clinical sings, no pasteurell isolation or
even pathological lesion of internal organs of

them.
Our results clearly indicates that the purified tox-

in of P. multocida is an effective immunogen pro-

tecting rabbits against pasteurellosis.

142

REFERENCES

Ajamal, M. Abhhmad, M. and Arshad, N. (1992} Epiden-
ology of major livestock discases in Pakistan. Ann. Re-
port (1991-1992). PARC National Coordinaled Re-
search Project.

Amina, A. El-Bayomy: Souzan, F. Gorg; Khafagi. A. A, R.
and Gergis, S. M. (1996): Vaccination trials in rabbits
with cell free culture filterate of P. mundtocida . Assim
Vet Med. 1., 36 (72): 94-104.

Bain, R. V. S.; Alwis, M. C. L. and Carter, G. R, (1982
Haemorrhagic septcaemia. FAO Anim. Health Prod.,
33.

Bapat, J. A. and Sawhncy, A. N. (1977): Studics on the so-
matic and capsular antigens of P. multocida as protec-
tion inducing factors in rabbits. Ind. J. Pathol. Bacteri-
ol., 15: 73-75.

Carter, G. R. and Rappy, D. E. (1962): Formalimized cryth-
rocytes n the hacmagglutination test for typing ot /2.
Multocida. Brit. Ve, I, 118: 289-292,

Chewville, N. . Rimler. R. B, (1989): A protein toxin from
P, muliocida type D causes acute and chronte hepauc
ocicity in rats. Vet Path., 26: 148-157.

Chunter, N.; Rutler, J. M. and Mackenzie, AL (1986): Paxr-
tial purification ol an usteolytic toxin lrom P ultoci-
da. J. Gen. Microbiol., 132: 1089-1097.

M. S.; Niels, T. and Fged, M. S.

(1991): Induction of pneumonia in rabbits by usc of a

Clarence, E.; Chrips,

purified protein toxin from P. multocida. Am. 1. Veu
Res., 52 (1): 56-61.

Donkergoed, J.; Van Ribble, C. S.: Boyer. L. G Town-
send, H. G. and Van Donkorsgoed, J. (1993): Epidemi-
ological study on enzootic pneumaonia in dairy calves in
Saskatchewan. Can. . Vet. Res., 57 (4): 247-254,

Drury, R. and Wallington, E. (19801 Carlton’s histologicul
technique. 4th ed. Oxlord University Press. New York.
Toronto.

El-Bragi, M. A. S5, Mukhtar, M. M. and Babiker. 5. 1L
(2001): Specific antibodies of P. mudtocida in newborn
calves of vaccinated dams. Trop. Heal. and prod.. 33

(9): 275-283.

Vet.Med.J.,Giza.Vol.51,N0.2(2003)



Fadel. N, G (2000): Immueno-pathological studics on somce
respiratory bucterial infection i sheep. Ph. Do Thesis,
Fac. Vet Med.. Cairo University, Egypt.

Fahmy, M. F.: Anisa. M. Moustafa and Abdel Ghany, M,
(1985); Pathological studics on rabhits discases at
Sharkia Province. Zagazig Vet. J., 12 : 285-304,

Fayed. A. A.: Hoscin, H. I.; Hussetn, A. Z. and Faycz, M.
M. (2000): An epidemiological study on the prevalence
ol ', mdioctda infectton among calves. Yy Ser. Cong.
Fac. Vet Med.. Assiut Univesty Egypt.

Foged, N.T; Pedersen, Ko 3 Elling, Fo(1987): Character-
izatton and biclogical celfect of P. multocida oxin.
FIEMS Microbiol. Lett.. 43: 45-51.

Glavits. R. and Magyar, T, (1990): The pathology ol cxper-
menial respiratory infection with P, nudtacidea and Boi-
cetella bronchiseptica in rabbits. Acta Vetermarialiung.,
IB(3x211-215.

Gourlay. R. N.; Thomus, L. H. and Wyld, S. G. (Y89): Lx-
petimental P, mttocida pneumaonia in culves. Res. Vet
Sci., 47 (2): 185-189.

Healy. A. M., Momughan, M. L.; Basset, H. I%.; Guon, H.
M.. Markfy. B. K. and Collins, J. D, (1993} Morbidity
and mortality in a lavge Irish feedlot. microbiological
and serological lindings in cattle with acute respairatory
disease, Brit. Vet J.. 149, 549-560).

Himumelhoch, §. R. (1971} Chromatography of proteins on
ion-exchinge adsorbents Meth. Enzymol, 22, 273-286.

Lacmmli, U K (1970): Cleavage of structural proteins du-
ration {he agsembly of the head of bacteriographge T4
Nuture, 227 68{:-685.

Lailu, M. E;; Seleim, R. S.; Maysa. H. M. Shaker.; Ei-
Shwrnobi. R.. Hafez, M. A, M. El-BEbeedy, A, A. and
Ioralim, F. AL R. (1996): Mycoplasma argiaini and P
imultocida infections as a field problent in goats. Bani-
Suel Vet Med. Res. VI (1):198-200.

Layne, E. (1957} Spectrophotometric and wrbidimetric
method for measuring proteins. Methods Enzymol, 3:
447-454.

Fu, Y. 8. and Pakes, 5. P. (1981): Protection of rabbits
against experimental pasteurcllosis by a streptomycin-
dependent P omudtocida serotype3: A live mutant vag-
cine. Infect. Immun., 34: 1018-1024.

Vel.Med.d. . Giza. Vol.51,No.2{2003)

Mackie. T, 1 and McCarteny, J. E. (19903 Mediead Micro-
bivlogy, 14th Ed. Vol 11, The Practic O Mcedical Mi-
crobiology, Churchill, Livingstone, Edinburgh, London
and New York.

Marshal, M. S.; Robinson, R. A. and Jensen, M. M.
(1981): Use of an cnzyme linked immunosorbent assay
10 measure antibody response in turkeys against £. gnl-
tocida. Avian Dis., 25: 964971, .

Mukkur, T. K. 5.0 Pyliotis. N. AL and Barnes. A, (1982):
Passibic mimunotogical synergism among the protec-
Live antigen of P nnidiocida 1ype AL T Comp, Pathot.,
92: 249-260.

Nukai, T.. Santa, A Tsuhi, M, et al. (1984 Puritication of
dermoncerotic toxin from somic extract of £ nltocic
Sp. -72 serotype D, [nfeet Immun, 46: 429-434,

Nakaya, I.; Tomita, K. Ikenchi, T and Torikat. (1998)
Bacterial isolates from pneumonic lungs of staughtered
calves. J. Jup. Vet. Med. Ass., 51 (3): 136-140).

Okerman, L. and Spanoghe, N. (198 1): Eflect of inactivil-
ed pasteurelln vaccines in specilic pathogen free rubbit,
Comyp. Humoral Microbiol. Infect. Dis.. 2: 223.228,

Panciera, R.J. and Corstvet, R, L. (1984} Bovine pneu-
monic pasteruetlosis: Model Tor P. haemolytica and 1.
multoctda induced pncumonia in cutle. A L Vet
Res., 45 (12): 2532-2537.

Ringler, H. D, Peter, G, K. Clirisp. C. . and Keren, D, K.
(1985): Protection of rabbils aguainst experimental pas-
teurellosis by vaccimation with a potassium thiocyan:ute
extract of Ponltocidea. Infect. ITmmuno., 49 (3); 498-
504

Sunckow M. AL (2000): Tnununization of rabbits aginst P,
multocida using o commercial swine vaccine. b,

Anin., 34 (4): 403-408.

Towhin, H.; Tstachelin, M. and Gordon, J. (1979 Elec-

trophoretic transfer of proteins from polyuacrylamide
gels 1o nitrocellulose sheets: Procedure and some appli-
cattons. Pro. Natl, Acuad. Sci., USA 76: 43501354,
Wood, G, C.and Cooper, P.E(1970) The applicaion of
gel filration of the study of protein-binding of snall

mioleeules chromatogr.Rev. 12, 88-107.

143



