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ABSTRACT 

During the presenf work a group oj Knuckles chickens was vaccina ted with the 10-

caUy produced.Jowl chmera vaccine. Another chtcken group was kept unvaccinated as 

a test controL Serum samples were obcafned jrom all birds weekly j our iimes where the 

challertge test was carried out at rhe 4th week POSt vaccination USing the virulent 

strain oj p asteurella m.ultocida LA: 1). TIleJomi/iar (es{s usedJor estimarfO/1 oJ Jowl chol­

era antibodies as the Indirect haemogglutlnatin test (lJ-lATI and EL./SA were carried out. 

Some LU1Jamiliar tests usedJor the same purpose as the indirectjluorescent antibody 

technique (WA r); serlin! neutralizatlon test (SNT) in mice and agar gel precip itation test 

(AGPI). There w as a agreement oj the obtamed resu/(s by these (ests where the chal­

lenge and SlVT showed tlle same protectlon. percent (80). However 1FAT showed rapid 

and sensitive and accurate results Jollowed by SNT a nd lHAT w hile A GPT was the less 

sensittue and less accurate one. So. it could be said thaI the WAT and SNT in mice 

could be usedjor esHmation oj Jowl cholera antibodies In vaccinated chickens a nd (0 

eualuate the potency oj jowl cholera vaccine. 

INTRODUCTION 

Fowl cholera (Fe) Is a bac terial disease caused by Pasteurella nlu ltoclda a ffec Ung ch icken a nd 

turkeys. The di seas e Is charac terized by sepUcemJa wlUl high morbld lty and mortalily rates 

(Brlggs and Skeels. 1984). The disease causes h Igh economIc losses not only due to high mor­

ta JJ ty bul also d ue to drop in egg production . Immunization against rowl chole ra dates back over 

90 years to th('; experi men ts of Pas teur and many sllccessful vaccines were used to th is pu rpose 
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(Heddleston. et. aI .• 1975; SchUnk and Olson. 1987 and SaU Eldin et.al .. 1992). 

EvaluaUon of the humeral Immune status of vaccinated chickens was canied out using c1as · 

slcaJ tests as tlle indirect haemaggluUnaUon test (IHAT) as done by Alexander and Soltys 

(1973); Dua and Maheswaram) 1978.): Nahed (1993) and Eroan (1995) ; Enzyme linked Im­

munosorbanl assay (ELISA) as carried out by Solano. et.al .. (1983): Brlgss and Skeels (1984); 

Dick BJld Johnson (1985) and Sacco et. al. (1994); and challenge test as reported by Heddles­

ton et .al. (1970); Wiehmann and Stoner (1974); Chong (1984) and Ficken et.al. (1996) . 

Other unramlliar tests could be used for tlle same purpose and such tests may be more accu· 

rote. sensi tive and rapid . Among these tests serum neutralizatin tes t In mice (SN11 was used to 

classify Pasteurella multoclda (Roberts. 1947) and to evaluate the immune response of vacci­

nated chickens (Roberts et. at. 1947 and BolJar et. a1.. 1982). Agar gel preCipitation test 

{ACPl1 was used to a less extent by Yusef (1935) and Heddleston (1971) while the fluorescent 

anUbody technique (PAT) was used as a rapid test to detect Pasteurella multoc!d antigen and to 

esUmate tlle Induced anUbodi es In vaccJoated chIckens by Lu et. d. (1978): Chengappa et.a.I. 

(1982) and Hanan el.al. (2003). 

The present work Is aimed to detect an accurate. sensi tive and rapid test oU1er Ulan the 

present used tests for evaluation of the Immune response of vaccinated chickens wt lh fowl chole­

ra vaccine . These tests Include MPT; AGPT and FAT In a comparison wtth IHAT: ELISA and chal· 

lenge test. 

MATERIAL AND METHODS 

1· Fowl cholera vacclne : 

The local produced Inactivated fowl cholera vaccine was supplted by Vete rinary Serum and 

Vaccine Research InsUtute (VSVRl). Abbassia. Cairo. The vaccine was used to vaccinate the ex· 

perlmental chickens at the dose of 0. 5011 for each bIrd Inoculated subcutaneous in U)e neck ac· 

cording to the producer dlrecUons. 

2 · Virulent strain of Pasteurella multocida : 

VIrulent field Isolate of Pasteure lla multoclda (A: J) was supplied by the Central Laboratory 

for QUality Control of Veterinary Biologics (CLQCVB). Abbassla. Cairo. it was used for challenge 

of vaccinated birds USing 24 hours culture adjusting its concentraUon to the McFarland density 

tube number l a nd diluted as 1:9 for swabbing of the nasal cleft according to Heddleston and 

Watko (1965) . 
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3· Pasteurell a multocida antigen: 

'The nntlgen of Pasteu rella multoc lda IA: 1) was supplied by the C LQCVB and used in E.LlSA: 

AGPT and fAT. 

4- Antichiken scum conjugated withflourescinc isothlocyanate : 

It was s u pplJcd by the CLgCVB and used In fAT. 

6- Chikens : 

Ftfly Knuckles one day old chicks were real'cd under hygienic met::tsures up to 6 wee ks of age 

and screened lJslng IHAT to be sure tha t they were free rrom Pa s teurella multoclda a ntibodies . 

40 birds were vaccinated wlUl Ule locally produced inactivated rowl cholera v<lccl ne while the las t 

10 birds were kept unvaccinated as test COlLtrOI. Serum samples were ohtaJned weekly from a ll 

b irds for 4 weeks post vacclnation to estlmale Ule Induced antibodies USing the di fferent s erolog­

I ca l le st..~. 

6· Mice : 

120 adult Swiss albino mice were used in seru m n eutralization test whe re each 10 mice were 

Inoculated w~lh a dilution of vaccinated chicken serum (us ing 2 fo ld d llut!on) lip to 210 mixed 

wi th equal volumes of 1: 10 diluted 24 hOl11'S cullme of viru lent Pasteurella multoelda -(A: I). Each 

mouse was Inoc ulated liP with Iml of s uch mlxturc a nd IOmlce were kept as control Inoculated 

with the virulent stra in on ly. 

7· Indirect haemagglutinadon test (lIlAT) : 

IHAG was ca rried out according to Carter and Rappy t1962). 

8- Solid p h ase ELISA ; 

TIlls assay was carried out following tha t desc ri bed by Briggs and Skeels (1984) . 

9- Serum neutr alizatfn test in mice: 

It was a p plJed according to Bain (1963) . The survived mice in. vacc ina ted groups Indicate thai 
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the Inoculated serum diluUon wa!; immune wh ile unvaccinated mice dead. 

10- Agar gel precipita.tion test (AGPT) ; 

It was carried out a ccording to Heddlcston (1971). 

11- Indirect Fluorescent a ntibody technique (IFAT): 

The !FAT was done following the method adopted by Habel and $a1znan (1969) . 

12· Challenge tesl ; 

The challen~e of vaccinated chickens agains t the virulent Pas teurella multocoda (A: Il was 

carried out 4weeks post vaccination by swabbing of the nasal cleft according to Heddleston and 

Watko (1965). 

RESULTS AND DISCUSSION 

Regarding Ole cstimaUon of antibody titers Induced In chickens by bacten ",J vaccine some 

classical tf"$ts were used to be the base in t.his res pect whoever some of Ulem may be of low ac ­

curacy; low senslUvity and need long LJOIC and may be of hJgh cost. Some unfamiliar tests in the 

bac fC'rtaJ field may be of it bencOt provid ing the Acc urJ.CY. sensUlvlty. and time saving and havc 

Jow cost. So, Ule present work was designed to use some of U1ese tests us AGPT: \fAT: and ser­

um neutrallzvt Ion tcst In mice in a compa rison with each of IHAT: ElISA a nd U1e Challenge test. 

The oblalned resu lts s howed that fowl cholera an tibodies were deteclable In Ule sera of vacci ­

na ted chickens by the first week and reached their peak by U1e fOUrtll week pos t vaccination us 

demonstra ted I.>y IHAT (Table- U: ELISA (Table-2J; IFAT (Table-3J: S NT In mice [Table-41 and 

AGPT (Table-5). The fowl cholera antibody titers estimated by these different serological tes ts In 

the present work CQuld be considered of protective va lues where Dua and Panduranga (1978) 

showed that lH A antibody titer 64 or over were satisfy to protect chickens against challenge willi 

virulent Paste urella multoclda: Hofacre.et.a1. (987) concluded that IrLiSA titer grealer than 

1000 result a t least 92% protecuon against virulent strain and similar results were obtained by­

Zeinab (999). !FAT showed antibody tiler {2561 higher than tha t obtained by IHA (1 28) revea·'­

Ing the high senslUvlty of such tcc tm lque In addition to Its ra pid res ults as staLed by Goldman 

(1968); Lu. ct. aI. (1978); Cbcngappa . et. at. (1982) and Hanan. et. a1. (2003). ft was found 

that SNT !n mice resulted In values s imilar to those of IHA showing the agreement of the two 
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tests In eva luation of fowl cholera antibodies and appear (0 be confirm each oli1er and slml lul­

findings were obtained by Eman: et. aI. (2003) . AGPT gave the lowest anlibody Ulers s howing a 

less sensltlvtty. There a re no available data that discuses the u se of AGPT to evaluate the im­

mune response of chickens to fowl cholera vaccine. Ilowever: the c ha llenge lest revealed that tile 

vaccInated birds were a ble to su rvive the virulent s Lraln with a protecti on rate of 80016 con flrming 

Ulat the olJta lned a ntibody tilers by the applied serological tests arc of protective values . Similar 

fincUngs were obta ined by Choi;et,al. (1989) and Wang and Glisson (1994). 

From the presented results It could be concluded tha t Ifi'AT and sm in mice can be used as 

IHAT and EUSA for evalu ation of fowl chol era Immune status In birds a nd a ccordingly the po ­

tency o f fow l cholera vaccine where Ule5e tests reflect the protection % Induced by the vaccine 

saving Ume and cost. 
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Table (1): IHA titers of fowl cholera antibodies ill vaccinated cbiekens 

Chicken Log , lHA titer/ weeks post vaccination 

groups Prevaccination IWPV' 2WPV 3WPV 4WPV 

Vaccinated 0 16 32 64 128 

Unvaccinated 0 0 2 0 0 

• WPV Week pasl vaccmallOn 

Table (2): ELISA titers of fowl cholera antibodies in vaccinated chickens 

Chicken ELIZA titer/ weeks post vaccination 

groups Prevaccination lWPV ' 2WPV 3WPV 4WPV 

Vaccinated 50 320 788 905 1194 

Unvaccinated 80 75 80 139 139 
-. - > WI V Week post vacc,na tlOn 

Table (3): Titers of fowl cholera antibodies in vaccinated dickens as es timated 
by (be iodirect fluorescent antibody technique (IFAT) using 2 fold 
serum dilutions . 

Chicken Weeks post vaccination 

groups Prevaccination lWPV ' 2WPV 3WPV 4WPV 

Vaccinated 0 32 64 128 256 

Unvaccinated 0 0 0 0 0 

• wpv- Week post vacc matlon. 

Table (4): Serum neutralizing antibody titers of fowl cholera antibodies in 
vaccinated chickens as measured by serum l1eutralization test (S NT) 
in mice 

Chicken SNT titer'/ weeks post vaccination 

groups Prevaccination IWPY" 2WPV 3WPV 4WPV 

Vaccinated 2 16 32 64 128 

Unvaccinated 0 2 2 4 4 
.. . · SN I \,le(= The recIprocal or serum dllullon whIch neutra lIzed!. 10 d ,lut,on or 24 hours culture or 

vinllent Pasteurella multocida (A: 1). 

~WPV= Wcek post vaccination 
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Table (5): Titers of fowl cholera antibodies in v3ccioated C 

by agar gel precipitation test (AGPT) using 2 fol 

hickens as estimated 

d serum dilutions. 

Chicken Weeks post v accination 

grOUPS Prevaccination f--c= ==-,-=-;-;;::-;-;-,--
IWPV' 2WPV 3WPV 4WPV 

Vaccinated 0 8 16 32 64 

Unvaccinated 0 o 0 0 0 

·wpv=- Week posl vaccination 

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

Pasteurella multocida (A: 1) 

Number of 

Chicken birds in the 

groups group 

Vaccinated 40 

Unvaccinated 10 

Number of 

challenged 

birds 

40 

10 

Numbe r of 

SUrvlV ed 

birds 

32 

2 

Table (7): A collective table for evaluation of the obtained re 

The used tests 

suits. 

IHA ELIZA AGPT IFAT s NTin 

mIce 

Results 128 1194 64 256 128 

Protection 

percent 

80 

20 

Challenge 

test 

80% 

protection 
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