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Though rabbits aze susceptible to many 
microbial infections, Pasteurellosis caused by P. 
n►ultocidn is a serious malady which hampers the 
economy of rabbitry. Cliucal forms of 
Pastet~rellosis include pneumonia, snuffles and 
other manifestations (Flatt, 1974). Eventhough 
the etiological agent and its pathogenesis are 
latown for several decades development of an
efficient vaccine against this infection has not 
been successful. ht the past, several antigenic 
prepazatiotts front P. multocida have been 
cltazacterized. Syutu and Matsumoto (1982) and 
Kajikawa and Matsumoto (1984) analysed saline 
extracted antigen of P. multocida chemically and 
by Sodiwn Dodecyl Sulphate -Poly Acrylamide 

r Gel Electrophoresis (SDS-PAGE). Potassium 
thioc;yanate (KSCN) extract antigen was 
characterized by Lu et crl. (1987) so~ucated 
antigen by Ireland et al. (1991) and whole cell 
prepazatiotLs by Zimtnerntan et al. (1992). 

The present work reports the physico- 
chemical characterization of three antigenic 
prepazatiotts viz., heat inactivated crude extract, 
KSCN extract and sonicated antigen obtained 
from two rabbit strains (R9S and R,3S) in 
comparison to bovine strain P-52. 

Materials and Methcxls 

Culture 

The antigetuc prepazatio~>_s were obtanted 
front 18 h growth of P. multocida on Trypticase 
Soy Agar (TSA) plates at 37° C wluclt was 
st>`spc;nded it appropriate solution to contait 3x109
bacteria/ml. 

Heat inactivated crude extract 

The procedure described by Syuto and 
Matswttoto (1982) was followed with slight 
modificatiotu. In brief, the bacterial suspension in 
2.5 per cent sodium chloride solution was agitated 
for 1 h at 56° C in shaker waterbath and was 
centrifuged at 17000 x g for 20 min and the 
supernatant was dialysed for 48 h against normal 
saline. 

KSCN extract antigen 

It was prepared according to the procedure 
described by Lu et ul. (1987) with modifications. 
The bacterial suspension in. 0.5 M KSCN, 0.8 M 
NaCI (pH 6.3) was incubated at 37°C it a rotazy 
shaker for 5 h and then cells removed by 
centrifugation at 27000 x g for 30 min and dte 
supernatant was dialysed extensively against 0.01 
M PBS (pH 7.2). 

Sonicated antigen 

A modified method of the procedure 
described by Ireland et al. (1991) was followed. 
The bacterial suspension in 0.01 M PBS (pH 7.2) 
was held it an ice badt and the cells were 
disrupted by sonication at 250 V for a total of 5 
min. with 10x30 sec. bursts with 30 sec itterval 
and die sonicate was centrifuged at 8000 x g for 
30 min and the supernatant was recovered as the 
atttigen. 

The three antigetuc preparations were tested 
for sterility and then stored at -60° C until further 
use. 
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Estimation of protein 

The protein-dye binding principle described 
by Bradford (1976) was employed for the 
estimation of protein in the antigenic preparations. 

Estimation of carbohydrate 

The phenol-sulphuric acid method described 
by Dubois et al. (1956) was followed for the 
estivation of carbohydrate contents in the 
antigenc preparatiot>.s using glucose as standard. 

SDS-page 

Analysis of protein profile in the antigetic 
preparations was done by SDS-PAGE according 
to the taethcxl of Laemmli (1970) with minimum 
modifications and BSA was incorporated as a 
molecular weight marker in all the run. In brief, 
a 10% resolving gel and 4% stacking gel were 
used for heat inactivated crude extract and KSCN 
extract, but for the sonicated antigen 12.5% 
resolving gel and 4% stacking gel were used. 
SDS-PAGE was carried out 25` C with initial 
current maintained at 15 mA till reaclung the top 
of resolving gel and then increased to 25 mA till 
reaching the bottom of the gel. Then, the gel wa:; 
runoved, fixed and stared as per dte procedure 
described by Welx;r et ul. (1972). Based ou the 
Relative nxxlibility (Rf) value calculated 
accordutg to the method of Chrambach et nl. 
(1976), the protein fractions were compared. 

Results and Discussion 

The results of the protein and carbohydrate 
estimations in the different antigenic preparations 
are presented in Table 1. Concentration of 
protein and carbohydrate were highest i~ 
sonicated antigen irrespective of the source 
followed by KSCN extract uid heat iiactivated 
crude extract antigen. This observation points to 
t]>,e fact that die souicated antigen contained the 
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cell lysates/disintegrates while the other two 
antigenic preparations contained the extracts 
which ought to contain only certaii fractions of 
the orgatvsms. Kajikawa and Matstunoto (1984) 
quantitated the protein content of the saline 
extracted antigen of P. nlultocidn from turkey 
origin as 650 u.g/nil while Lu et al. (1987) 
estimated the protein content of KSCN extract 
antigen froth rabbit P. ntultocida as 2 mg/ml. 
The carbohydrate content in the saline extracted 
antigen of P. ntultocida from turkey was reported 
to ix; 152 ~cg/ml (Kajikawa and Matsumoto, 1984) 
which was lower when compared to the 
carbohydrate content of KSCN extract antigen as 
462.5 ug per mg of protein (Lu et al., 1987). 

Table 1 Protein alid carbohydrate a~ntents of the 
antigens from R9S, R,3S and P-52 straits 
of P. nlultocidn 

Source of 
a~ttigcn 

'17+Ix; of 
antigen 

Protein 
mg/ml 

Carbohydrate 
/~g/ml 

RICE Ag 1.2 650 

R„S strain KSCN Ag 2.3 920 

Son. Ag 2.8 970 

H10E Ag 1.0 610 

Rz,S strain KSCN Ag 2.3 950 

Son. Ag 2.7 960 

HICE Ag 0.900 590 

P-52 strain KSCN Ag 2.1 910 

Son. Ag 2.5 930 

Note: HICE Ag 
KSCN Ag 
Son. Ag 

- Heat inactivated crude a#rod antigen 
- Potassium thiocyanate eMract antigen 
- Sonicated antigen 

The protein profile,~ obtained by SDS-PAGE 
analysis with each forn~ of antigen prepared from 
the three strains of P. ntultocidu were ahuost 
sinilar (Fig. l). The Rf values calculated for 
each fraction of protein are presented in Table 2. 
The ntunber of protein bands presented with heat 
inactivated crude extract, KSCN extract and 
sonicated ~uitigen, irrespective of the strain of 



Antigenic characterisation of P. rnultocicla' 

P. multocidu froth which they were prepared were 
four, six atxl seven respectively. When Rf value 
of protein bii]nd 1ron1 BSA was compared with 
that of protein b<mcls in the <untigeuic preparations 
it was observed that all the protein hands except 
one protein baud in cases of KSCN extract and 
sonicatcd atrtigen had Rf values higher flan slut 
of BSA. 

Fig. I Diagramatic illustration of proteins of the different 

antigens from R,S, Rz~S, and P-52 strains of P. 
nuifn>cida discerned by SDS-PACE 

BSA a b c e g b i BSA 

,"... F.~. ~~ ~~ 

~, 

~ ~ ~ ~ m ~~ 

a - HICE Ag - RyS, 
h - HICE Ag - R'-'S, 
c - HICE Ag - P-52 . 
d - KSCN Ag - RyS, 
c - KSCN Ag - R-'S, 
f - KSCN Ag - P-52 
g - Son. Ag - RyS, 
h - Son. Ag - R'-'S, 
i - Sou. Ag - P-5.2 

HICE Ag 
KSCN Ag 
Soft. Ag 

Heat Inactivated dude extra~K arrtigen 
Potassium thioc;yanate extract antigen 
sonicatcd antigen 

The molecular weight of BSA is reported to 
be 68 kDa (Welx;r et nl., 1972). Since no other 
protein nutrker with lawwn molecular weight was 
used in the test, the result obtained could be 
inferred in comparison to BSA. But for the one 
Protein band in cases of KSCN extract and 
sonicatcd antigen, all other bands had lower 
molecular weight than BSA. Kajikawa and 
Matsumoto (1984) analysed die protein profile of 
the saline extracted antigen by SDS-PAGE and 
they could detnotnstrate four protein fractions 
loving low molecular weight when compared to 
BSA. The present results of proteil profile on 
SDS-PAGE are also in eonfinnity with KSCN 
extract (Lu et ul., 1987) vnd sotnicatcd <untigeu 
(Ireland et al.,• 1991). 

A positive correlation was observed tx;tween 
the protein content of antigenic preparatiotns and 
the ntunlx;r of protein fractiotns depicted in SDS-
PAGE. Since floe sonicatcd atntigetnic preparation, 
irrespective of the source, utnifornnly presented a 
high content of protein and carbohydrate itn 
comparison to odner two atntigans, it may prove to 
be a 1x;tter iuununogen. Farther as far tus doe 
physico-chemica] characters studied there was not 
much difference }x;tween the three straitns of P. 
rnuhoci~Icr employed in the present study. 

Summary 

Three straitns of Y. ntultoridcr comprising of 
2 rabbit strains (R9S and R,,S) and a bovine 
vaccine strain (P-52) were used for atntigen 
preparations viz., heat ituctivated crude. extract, 
KSCN extract, atnd sonicatcd atntigen and their 
physico-chemical cluracters were atulysed. The 
proteiti/carbohydrate contents were tuufonnly 
same irrespective of their source. The sonicatcd 
antigen lad highest concentration of protein and 
carbohydrate followed by KSCN extract and dnen 
heat inactivated cntde extract antigen. 
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Table 2 Relative mobility values of each protein band from different antigens of R9S, R„S and P-52 strains of 
P. rnrdtocida by SDS-PAGE 

Heat inactivated 

R,S 

crude extra~K KSCN extract Sonicated antigen 

R„S P-52 R9S RZ,S P-52 R9S RZyS P-52 

0.5476 0.5476 0.5416 0.5476 0.5416 0.5476 

0.6429 0.6370 0.6548 0.6429 0.6429 0.6429 0.6429 0.6429 0.6370 

0.7143 0.7143 0.7143 0.7143 0.7143 0.7083 

0.7500 0.7500 0.7441 0.7441 0.7441 0.7500 0.7500 0.7500 0.7500 

0.7976 0.8036 0.8036 0.8036 0.8036 0.8036 O.R036 0.8036 0.8036 

O.RRl0 .0.8810 0.8869 0.8810 0.8810 0.8869 0.88(0 0.8810 0.8810 

0.9226 0.9226 0.9226 

Note: Rr value of Bovute Serum Albumin is 0.6012 

The SDS-PAGE analysis revealed four protein 
fractions in beat inactivated cnrde extract which had 
lower molecular weiglrt than BSA. The KSCN extract 
had an additional two protein bands in which one had 
high molecular weight than BSA. The Sonicated 
antigen contained one additional band than that of 
KSCN extract but the molecular weight was lower than 
BSA. A positive correlation was observed between 
protein concentration and number of protein fractions 
iu the antigens. 
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