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ABSTRACT

During the present worlk a group of Knuckles chickens was vaccinated with the lo-
calty produced fowl cholera vaccine. Another chicken group was kept unvaccinated as
a test control Serum samples were obtalned froin all birds weekly four times where the
challenge test wwas carried out at the 4th week post vaccination using the virulent
strain of pasteurella multocida (A:1). The familiar tes(s used for estimnation of fow!l chol-
era antlbodles as the indirect haemagglutinatin test ({IHAT) and ELISA were carried oul.
Some wnfamiliar tests used for the same purpose as the indirect fluorescent antibody
technique (IFAT); serum neutrallzation test (SNT) in mice and ugar gel precipitation test
(AGPT). There was a agreement of the obtained resulls by these tests where the chal-
lenge and SNT showed the same protection percent (80). However IFAT showed rapid
and sensitlve and accurate results followed by SNT and I1HAT while AGPT was the less
sensitive and less accurate one. So, it could be said thal the IFAT and SNT in mice
could be used for estimation of fowl cholera antibodies in vaccinaled chickens and (o
evaluate the potency of fowl cholera vaccine.

INTRODUCTION

Fowl cholera (FC) is a bacterlal dlsease caused by Pasteurella multoclda affecting chicken and
turkeys. The disease fs characterlzed by sepUcemia with high morbidity and martality rales
(Briggs and Skeels, 1984). The dlsease causes hlgh economic losses not only due to high moec-
tality but alsv due to drop In egg production.Immuntzation against fowl cholera dates back over
80 years to the experiments of Pasteur and many successful vaccines were used to this purpose
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{Heddleston, et. al., 1976; Schlink and Olson, 1987 and Saif Eldin et.al.. 1992).

Evaluation of the humeral Immune status of vaccinated chickens was carried out using clas-
sical tests as the indirect haemagglutination test (IHAT) as done by Alexander and Soltys
(1973); Dua and Mabeswaram) 1978a); Nabed (1993) and Eman (1995); Enzyme linked im-
munosorbant assay (ELISA) as carrfed out by Solano, et.al., (1983); Brigss and Skeels (1984);
Dick and Johnson (1985) and Sacco et. al, (19984); and challenge test as reported by Heddles-
ton et.al. (1970); Wichmann and Stoner (1974); Chong (1984) and Ficken et.al. (1998).

Other unfamillar tests couwd be used for the same purpose and such tests may be more accu-
rale. sepsitve and rapid. Among these tests serum neutralizatin test In mice (SNT) was used to
classify Pasteurella multoclda (Roberts, 1947) and to evaluate the immune response of vaccl-
nated chickens (Roberts et. al., 1947 and Boljar et. al., 1982). Agar gel precipitation test
(AGPT) was used to a less extent by Yusef (1935) and Heddleston (1971) while the fluorescent
antibody technique (FAT) was used as a rapid test to detect Pasteurella multocid antigen and to
estimale the Induced antibodies In vaccinated chickens by Lu et. al. {1978]; Chengappa et.al.
(1982) and Hanan el.al. (2008).

The present work Is almed to detect an accurate, sensitive and rapild test other than the
present used tesis for evaluation of the immune response of vaccinated chickens with fowl chole-
ra vaccine. These tests include MPT: AGPT and FAT In a comparison with IHAT: ELISA and chal-

lenge test.

MATERIAL AND METHODS

1- Fowl cholera vaccine :

The local produced Inactivated fowl cholera vaceine was supplled by Velerlnary Serum and
Vacclne Research Institute (VSVRI), Abbassla, Calro. The vacclne was used to vaccinate the ex-
perimental chickens at the dose of 0.5ml for each bird fnoculated subcutaneous in the neck ac-

cording to the producer directions.

2- Virulent strain of Pasteurella multocida :

Virulent field isolate of Pasteurefla multocida (A: 1) was supplied by the Central Laboratory
for Quality Control of Veterinary Biologlcs (CLQCVB), Abbassla. Cairo. Il was used for challenge
of vaccinated birds using 24 hours culture adjusting its concentratlon to the McFarland densily
tube number 1aad diluted as 1:9 for swabbing of the nasal cleft according to Heddles{on and

Watko (1965).
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3- Pasteurclia multocida antigen :

The antigen of Pasteurella multocida {A:1) was supplled by the CL.QCVB and used in ELISA:
AGET and FAT.

4- Antichilcen seum conjugated with flourescine isothlocyanate :

it was supplied by the CLQCVB and used in FAT.

5- Chikeiis :

Fifty Knuckles one day old chicks were reared under hyglenic measures up to 6 weeks of age
and screened using IHAT to be sure that they were (ree (rom Pasteurella multocida antibodles.
40 birds were vaccinated with the locally produced jractlvated fowt cholera vacelne while the last
10 birds were kept vnvaccinated as lest control. Serum samples were obtained weekly from all
birds for 4 weeks post vacclnation to estimate the Induced anUbodies using (he different serolog-

lcal tests.

G- Mice :

120 adull Swiss alblno mlce were used {n serum neutralization lest where each 10 mice were
fnoculated wilh a diluton of vaccinated chicken serum (using 2 Jold dilution) up to 210 mixed
with equal volumes of 1: 10 diluted 24 hours culture of virulent Pasteurella multoclda’(A:l).Each
mouse was inoculated I/P with tml of such mixture and 10mlice were kept as control jnoculaied

with the virulent straio only.

7- indirect haemagglutination test (THAT) :

IHAG was carried out according to Carter and Rappy (1862).

&- Solid phase ELISA ;

This assay was carrled out followlng that described by Briggs and Skeels (1984).

- Serum neutralizatin test in mice :

It was applled according to Bain (1983). The survived mice {n vaccinated groups Indicate thal
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the fnoculated serum dilullon was imimune while vnvaccinated mice dead.

10- Agar gel precipitation iesi (AGPT) :

It was carrled out according to Heddleston (1971).

11- Indirect Fluorescent antibady technique (IFAT) :

The IFAT was done following the mcibod adopted by Habel and Salznan (1969).

12- Challenge test :

The challende of vaccinated chickens against Lhe virulent Pasleurella multocoda (A:1) was
carried out 4weeks post vacclnation by swabbing of the nasal cleft according to Heddleston and
Watko (1965).

RESULTS AND DISCUSSION

Regarding the estimatlon of antibody tllers induced In chickens by bacterial vaccine some
classical tests were used (o be the base in this respect whoever some of them may be of low ac-
curacy; low sensidvity and necd long tine and roay be of high cost. Some unfamilliar tests in the
bactcrial fleld may be of a beuefit providing the accuracy. sensillvity. and tinie saving and have

low cost. So, the present worle was designed (o use some of these tests as AGPT: IFAT: and ser-

um neutralizalion test in mice iy a compaidson with each of IHAT: EUSA and (he challenge test.

The obtalned results showed thal fowl cholera antibodies were detectable In the sera of vacc!-
nated chickens by the first weelk and reached thelr peak Ly the fourth week post vacctnation as
demonstrated by IHAT (Table-1): ELISA (Table-2); 1FAT (Table-3); SNT In mice (Table-4) and
AGPT (Table-5). The low} cholera antibody titers esUmated by these different serological tests In
the present work could be considered of protective values where Dua and Panduranga (1978)
showed that IHA antibody tlier 64 or over were satisfy to protect chickens against challenge with
viruJent Pasteurella muitocida: Hofacre,et.al. (1987) concluded that £LISA titer greafer (han
1000 result at least 92% protection against virulent straln and simllar results were obtlained by-
Zeinab (1999). [FAT showed antihody tlter (256) higher than that obtained by THA (128) revea:!-
ing the high sensltvity of such teclinlque in addltion Lo its rapid resulls as stated by Goldmean
(1968); Lu, et. al. (1978); Chengappa, et. al. (1982) and Hanan, et. al. (2003). It was found
that SNT in mice resulted ln values stinflar to those of (HA showling the agreement of the two
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tests in evaluation of fowl cholera antibodies and appear to be confirm each other and stmilar
findings were cbtained by Eman; et. al. (2003). AGPT gave the lowes( anlibody lllers showing a
less sensitivity. There are no available data that discuses the use of AGPT (o evaluate the Un-
mune response of chickens (o fowl cholera vaccine. [{owever: the challenge test revealed thal the
vaccinated birds were able to survive the virulenl stratn with a prolection rate of 80% conlicming
that the obtalned antibody titers by the applied serological tests are of proteciive values. Simllar
Nndings were obtained by Choi;et.al. (1989) and Wang and Glisson (1994).

From the presented results It could be concluded that IFAT and SNT (n mice can be used as
IHAT and ELISA for evaluation of fowl cholera Immune status in birds and accordingly the po-

lency of fowl cholera vaccing where these tests refllecl the protection % induced by the vaccine
saving Ume and cost.
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Table (1): THA titers of fow! cholera antibodies in vaccinated chickens

Chicken Log .JHA fiter/ weeks post vaccination
groups Prevaccination | JWPV* | 2WPV | 3WPV | 4WPV
" Vaccinated 0 16 —] 32 64 128

Unvaccinated 0 0 / 2 0 0

*WPV= Week post vaccination

Table (2): ELISA titers of fow] cholera avotibodies in vaccinated chickens

Chicken ELIZA titer/ weeks post vaccination
groups | Prevaccination | |[WPV* | 2WPV | 3WPV | 4WPV
Vaccinated 50 320 788 905 1194

UnvaccjnatedJ 80 75 80 (39 139

¥WPV= Week post vaccination

Table (3): Titers of fowl cholera antibodies in vaccinated chickens as estimated

by the iodirect fluorescent antibody technique (IFAT) usiog 2 fold
serum dilutions.
Chicken Weeks post vaccination ]
groups Prevaccination | |WPV* | 2WPV { 3WPV | 4WPV
Vaccinated 0 32 64 128 256

Unvaccinated 0 0 0 0 0

*WPV= Weck post vaccination.

Table (4); Serum neutralizing antibody titers of fowl cholera antibodies in
vaccinated chickens as mcasured by serum neutralization test (SNT)
in mice

[ Chicken | } SNT titer*/ weeks post vaccination
groups | Prevaccination / [WPV** ’ 2WPV | 3WPV | 4WPV |
|
Vaccinated 2 16 T 32 64 128
Unvaccinated 0 2 | 2 4 4
I | .

*SNT titer= The reciprocal of serum dilution whicl neutralized §: )0 dilulion of 24 hours culture of
virulent Pasteurella multocida (A:1).

*WPV= Wcek post vaccination
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Table (5): Titers of faw! cholera antibodies in vaccipated chickens as estimated

by agar gel precipitation test (AGPT) using 2 fold serum dilutions.

—

Chicken Weeks posl vaccination
groups Prevaccination TWPV* T 3Wpv | 3WPV | 4wpv
Vaccinated 0 8 16 32 64
| Unvaccinated 0 0 0 0 0

*WPV= Weck post vaccination

Table (6): Results of the challenge of vaccinated chickens against virulent

Pasteurelja multocida (A: 1)

165

o Number of | Number of | Number of
Chicken birds in the | challenged survived Proteclion
groups group birds birds percent
Vaccinated 40 40 32 80
Unvaccinated 10 10 2 20 B
Table (7): A collective table (or evaluation of the obtained results.
The used tests
THA [ ELIZA | AGPT | IFAT [ SNTin [Challenge
mice test
Results 128 1194 64 256 128 80%
protection
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