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SUMMARY

A total 120 chickens of L.B.S.L. of one day old were divided mto 6

groups "20 chickens for each”, The first three groups were vacoinated
with oil emulsified inactivated NewCastle "ND", egg drop syndrome
"EDS"  vaccine and  Pasteurella  multosida  (P.multosida)
Lipopolysaccaride extract "LPS" in single doses which are 0.5 ml, /M
respectively. The fourth group was vaccinated with bivalent oil adjuvant
of ND and EDS. The fifth group was vaccinated with bivalent oil
adjuvant vaccine of ND, EDS and LPS. The third and fifth groups
received 2 doses of LPS to study its mitogenic effect on the vaccinated
chickens. Blood sera were collected till 7 weeks post-vaccination for
estimation of cell mediated immunity by lymphocyte transformation,
phagocytic activity, phagocytic index and heterophils lymphocytes ratio.
Humeral immunity was determined by IHA, HI, ELISA and challenge
test. The obtaining data revealed that LPS protein complex of
P. multocida had a mitogenic effect on chicken B lymphocytes
vaccinated with combined NDV and EDS, enhancing the humeral
antibodies and the protection against challenge of P. multocida and
NDV were 80% and 90% respectively.

Key words: Pasteurella multocida, New castle, vaccination

INTRODUCTION

P. multocida has been recognized as an important veterinary
pathogen for over a century, it can be either a primary or secondary
pathogen in viral disease processes. It is affecting a variety of domestic
birds (Rimler and Rhoads, 1987). Viral disease of poultry including
NewCastle disease "ND" and egg drop syndrome "EDS" constitute one
of the major problems facing the rapidly expanding poultry industry in
Egypt causing considerable economic losses (Nadia er al., 2002). EDS is
caused by a strain of avian Adenovirus which can be transmitted by the
use of contaminated needle used for vaccination or bleeding. Although,
it appeared that the virus was transmitted vertically and horizontal
transmission between flocks was not feature. The virus remained potent
until birds were approaching peak egg production (Saif et al., 2004).

The economic importances of these viral diseases are manifested
by clinical disease and high mortality rate as well as the severe
prolonged immunosuppressive effect on the infected chickens. This
enhanced of the bacterial pathogen P. multocida to flourish up and
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induced its fatal disease (Nadia et al., 2002). Inactivated NDV vaccine
was given I/M induced little resistance and the neutralizing antibodies
may not be sufficient to protect against disease (Reynolds and Maraqa,
2000). ,
The role of cell mediated immunity in protection from ND by
itself was not protective against a virulent NDV challenge, antibodies
directed against surface glycoprotein or polypeptides of NDV have been
reported to inactivated and neutralize the free virus and play the major
role in its immmunogenicity and protection of chickens against the
virulent infection with ND (Reynolds and Maraga, 2000).
Lipopolysaccharide of P. multocida is a phenotypic antigen which
provides protection against heterologous serotypes. The polysaccharide
component of LPS has been identified as the major role in adherence of
capsular serotype "D" of P. multocida to avian epithelial cells (Coy ef
al., 1997).

Some Gram-negative bacteria are able to vary the composition of
lipopolysaccharide on their outer surface in order to evade host defenses
or increase bacterial virulence (Chrishodgson, 2002). LPS is a factor in
Gram-negative bacterial infection that can potentially enhance the
inflammatory response during bacterial infection, enhances metabolic
activity, phagocytic function and it is a mitogenic for lymphocytes
(Confer and Simons, 1986).

The immunological reactivity of LPS isolated from potassium
thiocyanate extract of P. multocida capsular type A provided 100%
protection against challenge with homologous strain and this component
is a mitogenic for mice B-lymphocytes, induction of delayed type of
hypersensitivity and humoral immunity (RyuHyol and Kim Chufjoong,
2000).

The aim of this work was planned to study the effect of P.
multocida lipopolysaccharide extract "LPS" on chicken immune
response vaccinated with oil adjuvant inactivated vaccine against NDV
and EDS.

MATERIALS and METHODS

Strains:
Bacterial strains:

P. multocida standard strains serotypes 5:A, 8:A, 9:A and D,
were supplied by Vet. Serum and Vaccine Research Institute, Abbasia,
Cairo.
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Virus strains:
(1) New Castle disease virus:

a) Velogenic strain of NDV "the titre was 10° EIDs," used for
challenge was supplied by Vet. Serum and Vaccine Research
Institute, Abbasia, Cairo.

b) Lasota strain; the titre of the virus was 10° EIDs¢/ml was supplied
by IZO S.P.A. Brescia-Italy.

¢) Inactivated oil adjuvant NDV vaccine, 50 PDs, was supplied by
IZO S.P.A. Brescia-Italy.

(2) Inactivated oil adjuvant EDS vaccine, EDS-76:10° EIDs,

Was supplied by [ZO S.P.A. Brescia-Italy.

(3) Inactivated oil adjuvant against ND and EDS-76:

NDV:50 PDsy and EDS-76:10° EIDs, was supplied by IZO SP.A.
Brescia-Italy.

Chickens:

A total of 120 chickens of one day old of L.B.S.L. or heavy
breeders (United Company for Poultry Production" were reared under
complete hygienic measurements in isolated and disinfected wire floored
cages, commercial broiler ration was used.

Rabbits:

A total of 8 Boscat rabbits from 1-1.5 kg were used for passage
of P. multocida strains.
Mice:

A total of 10 Swiss Albino mice about 15-20 gm weight were
used for measurement the toxicity of the prepared LPS of P. multocida
as mentioned by Rebers and Rimler, (1 984).

Preparation of P. multocida lipopolysaccharide extract "LESy

Formalized LPS of protein complex of P. multocida capsular
type "A" and "D" somatic type '3" and "11" was prepared as described by
Avakian et al,, (1985).

Equal amount of formalized ND-EDS and LPS were mixed
thoroughly with oil adjuvant as described by Abou El-Khair and Eman,
(1999).

Evaluation of cell mediated immunity:
(1) Estimation of lymphocyte blastogenes:

Using tetrazolium calorimetric assay according to Mosmann,
(1983). Results of test were expressed as delta optical density.

AOD = (OD of PHA - OD of media) — OD of cell- OD of media
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(2) Macrophage activity test:
This test was carried out according to Barry and Elisson., (1988)
and modified by El-Enbawy (1990).
No. of phagocyte which ingest Candida

Phagocytic percentage = x 100
TERCHED g Total No. of phagocytes

(3) Determination of phagocytic index:
The phagocytic index was carried out according to Richardson and
Smith, (1981) and modified by El-Enbawy, (1990).

Total No. of phagocyte which ingest more than two Candida

Phagocytic index: X 100
Total No. of phagocytes which ingest Candida

(4) Determination of heterophil/lymphocyte ratio:

The test was done according to Gross and Siegel, (1983).
Evaluation of the humoral immunity:

(1) Indirect haemoagglutination inhibition test:

This test was used to determine the antibody titres against
P. multocida LPS as mentioned by Carter, (1972).

(2) Haemoagglutination inhibition test:

This test was carried out to detect the antibodies against NDV
according to Majujabe and Hitchner, (1977) and to detect the antibody
assay against Adenovirus using micro-method of Takatsy, (1956) using
virus suspension containing 4 HA units.

Enzyme linked immunosorbent assay (ELISA):

It was carried out according to Briggs and Skeels, (1984).
Challenge test:

10 chickens of the 4 vaccinated groups ND, LPS, LPS + ND +
EDS and control group were challenged with the virulent strains of
P. multocida "A", "D" 0.5 ml /M of 1.2 x 10° cFu as described by Abou
El-Khair and Eman, (1999).

10 chickens of these groups were challenged with velogenic
strain of NDV 0.5 ml containing 108 EIDsy. These chickens were
observed for 15 days as mentioned by Nadia et al., (2002).
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Table 5: Antibody titres against P. multocida type "D" and "A" in the

immune potentiated in the ND and EDS v

with P. multocida LPS by IHA

accinated chicken

[ Intervals of blood collection post vaccination/week —]
Vaccinated group Primary vaccination Booster vaccination COverall
i o e 4" ™ 6" 7" e
week | week week week week week week
LPS:
Type "D" 7 60 252 511 62 118 115 161
Type "A" 30 124 511 511 509 291 256 319
LPS+EDS +ND:
Type "D" 8 30 251 1022 515 1023 512 480
Type "A" 61 64 510 512 512 1022 1022 529
Control:
Type "D" 8 4 2 5 7 8 4 5
Type "A" 4 ) 2 4 2 2 3 3

Table 6: Geometric mean of log, HI antibody titre against ND and EDS

in the immune potentiated vaccinat

ed chicken with P

multocida LPS
—
Intervals of blood collection post vaccination/'week
Vaccinated group Primary vaccination Booster vaccination Overall
mean
l! 2ld 3!d 4lh Slh 6!}\ 7"-
week week week week week week week
EDS+ND: 7.70 192 9.92 7.67 7.80 7.30 7.80 8.02
EDS+ND+LPS:
Single 7.00 7.80 845 9.33 7.65 7.50 7.00 7.82
Double 9.00 9.90 9.50 8.55 9.5 8.60 842 9.10
ND: 6.00 6.20 8.30 8.00 6.00 6.40 7.30 6.88
EDS: 8.00 10.30 9.10 8.75 7.55 7.00 7.00 824
Control:
ND 0 0 0 0
EDS 0 0 0 0 0 0 0
NB:

Single: chicken groups received one dose of combined EDS + ND + LPS
Double: chicken groups received 2 doses of combined EDS + ND + LPS
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Table 7: Challenge against P. multocida serotype "A" and "D"

[ P. multocida chailenged antigen serotype
IIA" !IDPI
Total No. No. of Protection | Total No. of NO', Ofd S
of birds survived bird % birds S iR
bird
LPS inoculated
= 10 7 70% 10 8 80%

antigen
LPS + ND + EDS

) 10 9 90% 10 8 80%
Vaccinated group

¢
Control 10 0 0 10 0 0
. Table 8: Challenge against ND
ND challenged antigen
Total No. of birds | No. of survived birds Protection %

EDS + ND 10 7 70%

EDS + ND + LPS 10 9 90%

ND 10 8 80%

Control 10 1 10%
DISCUSSION

ND and Adenovirus have caused resemble non-pathogenic
respiratory lesions. The immunosuppressive effect of these viruses on
chickens industry was complicated by bacterial invader as P. multocida
and E. coli (Dhillan and Kilbenge., 1987). New strategies are urgently
required to solve this problem; mass vaccination must be used in
commercial poultry industry to increase the effectiveness of live and
inactivated viral vaccines by adding different additives known to be

¢ immunostimulant (Tolba et al, 2000). This study was planned to
monitor the mitogenic effect of P. multocida lipopolysaccharide
complex on cellular and humoral immune response of chickens
vaccinated with a combined LPS, ND, EDS vaccine throughout 7 weeks.
Concerning the cell mediated immunity as estimated by lymphocytic
blastogensis in Table (1) revealed that the highest lymphocyte
transformation was in a period from 2™ to 3" week post primary
vaccination. There was descending lymphocytic blastogenesis in the
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vaccinated chickens were in combined ND, EDS, LPS, then monovalent
LPS, ND and EDS lastly combined EDS and ND as follows 0.066,
0.056, 0.54 and 0.042 respectively in compared with the control group
was 0.022. These findings were supported by Reynolds and Maraqa,
(2000) who used the lipopolysaccharide from Salmonella typhimurium
as the B. cell mitogen for the whole blood blastogenesis microassay to
enhance the cell mediate immune response of chicken vaccinated with
different types of NDV inactivated vaccine.

Ryu Hyol and Kim Chufjoong (2000) found that LPS protein
complex of P. multocida induced cell mediated immunity in mice by
mitogenic responses of T and B-lymphocytes.

The cell mediated microassay was confirmed by macrophage
activity as expressed by phagocytic percentage, the phagocytic index by
using Candida albocans as well as estimation of heterophils
lymphocytes ratio "H/L ratio" as illustrated in Tables (2, 3 and 4). These
tabulated data revealed that LPS protein complex of P. multocida or
combined with ND and EDS inactivated vaccine induced maximum
cellular immunity was detected two weeks post primary vaccination. The
highest overall mean of the phagocytic activity in the combined
vaccinated chicken with LPS, ND and EDS then LPS 69.32%, 59.18%
respectively when compared with no noticeable difference in the
monovalent ND, EDS and a combined ND and EDS vaccinated groups,
which were 38.44%, 34.56% and 33.32% respectively.

These findings were similar to the results of the phagocytic
activity induced by Candida albicans expressed by phagocytic index as
well as the result of cellular immunity determinated by heterophils
lymphocyte ratio tabulated in Table (4). The maximum
immunostimulation effect of P. muliocida LPS (H/L ratio) was detected
by the least H/L ratio in the combined vaccinated ND, EDS, LPS and
LPS 0.21, 0.37 then followed by the lower cellular immune response of
the vaccinated chicken groups with EDS, EDS + ND and lastly ND were
as follows 127, 1.05 and 1.31 respectively. These data were in
agreement with by Vanden Hurk, (1990). as reported that Adenovirus
production in chicken lymphoid cells, monocytes macrophage and B-
lymphocytes required cell actively engaged in DNA and protein
synthesis because higher virus yields were obtain in lymphocytes after
stimulation with T and B-lymphocytes mitogens phytohemoagglutinin
and LPS concerning with the humoral immune response.

There was a noticeable elevation in the overall mean of
antibodies ftitres against P. multocida type A and D by indirect
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haemagglutination as tabulated in Table (6) as mentioned by Coy et a.,
(1997) that the polysaccharide components of LPS has been identified as
the major adhesion in attachment in a member of family Pasteurellaceae
to the avian epithelium cells of trachea. A LPS protein complex of
P. multocida is postulated to induce specific immunity to the extent that
the antibodies directed against LPS are associated with protection
against infection. Geometric mean titre and the overall mean titre against
ND and EDS as determined by haeagglutination inhibition and ELISA as
in Table (6) were slightly devoted in the combined vaccinated group
with LPS, ND and EDS than single vaccinated group with EDS or ND.
The double doses of LPS of P. multocida potentiated the antibodies
induction against P. multocida, NDV and EDSV in the group of chicken
vaccinated with a combined LPS, ND and EDS.

These data agreed with Sasaki er al., (1969) mentioned that the
antibody titres of the combined inactivated viruses and inactivated
bacteria never inferior to the titres obtained with separate single vaccine.
Also, Meferran et al, (1975) stated that the single I/M injection of
inactivated Adenovirus with adjuvant developed good response and
highest titres of antibodies reach to peak titres in 3 to 4 weeks and the
response is long lasting.

The interpretation of the findings evaluated in Table (7) the
protection against virulent chaneng of P.multocida were 90%, 80% for
the vaccinated chickens with either combined LPS, NDV and EDS or
LPS respectively , these data agreed with Rimler ef al, (1984). They
mentioned that haptenic and immunogenic property of a particular LPS
in probably related to its chemical composition as well as its structure
and its chemical analysis had shown that LPS from P. multocida contain
lipid A and some polysaccharides, so the antibodies against purified LPS
of P. multocida avian strain, protected chicken against challenge with
the homologous organism.

The results illustrated in Table (8) revealed the best satisfied
protection of the vaccinated chicken against the challenge with virulent
strain of NDV in the groups of chicken vaccinated with combined ND,
EDS and LPS followed by ND then combined ND and EDS were 90%,
80% and 70% respectively, when compared with 10% in the control
group.

This interpretation from these results of this study is that
antibodies are key components for protective immunity to ND. This
interpretation might be considered contradictory to reports that have
emphasized the importance of cell-mediated immunity stimulated by B-
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lymphocytes mitogen as LPS of Gram negative bacteria is containing
lipids "A" is acting as a key component in protection against ND viral
infection as well as the cytotoxic cell activity in preventing further
spread of the virus and terminating infection (Reynold and Maraga,
1999).

The conclusion of these findings was the combination of
P. multocida lipopolysaccharide complex with inactivated ND and EDS
vaccine revealed a satisfactory mitogenic response of B-lymphocytes,
enhanced the cellular and humoral immunity of the vaccinated chicken
as well as enhanced the protection against the virulent challenge against
P. multocida NDV and EDSV. Also, there was no interference between
bacterial and viral inactivated antigens on the immune response of the
vaccinated chicken with these multi-antigens.
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