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ABSTRACT

Six palipalent clostridial vaccines of sheep were prepurecd. Each contain toxoid of C.
perfiingens type D strains front different oriyins. These vaccines were injected in
sheep. The epsilon antitoxin titers were not comelated with the toxicity of the strains.
SDS-PAGE (est and wesler blotting were applied jor both cells and toxins. Conunon
prolein bands with molecular weights between 50 - 10 Kba were aypeared i all
strams. i was found that there was no a maried relaflon between toxicity. immunoge-

ity and the current molecrdar studics.

INTRODUCTION

C. perlringens type D produces two major Jethal loxins and  a number ol minor lethal
ar nop lethat foxing (Worthington ¢t al., 1973). The principal toxin is epsllon toxin,

whicli causcs cnterotoxaemla, a cliscase of great economte importance (n all sheep breeding

countries.

Production of lugh yicld of baclerial toxin is of pracijcal importance in the prepaoation of cf-
(cetive tonaids lar purpose of immunizalion (Gilroy, 19G67). The antibody (ftres 1n sera of sheep
iImmunized with toxoids prepared (rom highly {oxigenic cullures were higber than those pre-
parcd from low loxigenie cultures (Diab ct al., 2000).

In recent vears. rapid advances In the genetics of C. perfringens vivulence factors have ul

towed performance of cxlensive surveys ol Lhic strains isolated in various dlscases (Daube et al.,
1996).

It is cvident that more inlormation is needed about elfectiveness ol vaccination in sheep by
polyvalent or bivalent vaccines containing type D-loxald uslng strains ot dilferent origins. lu
some prepared routine batches of polyvalent and bivalent vacecines, epsilont (€) anlitoxin lilres

was nol reluled (o toxing produced, so that the alm ol (s study is o lind a relalion Letween
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molecular structure of C. pefringens fype D stralns, toxogenicily and its elfecl on immune re-

sponse.

MATERIAL AND METHODS
* Strains :
1. Six tyophilized strains of C. perfringens type D, were obtained frony cillerent origins. 8346

131 (UKI), 8504 141 (UKIIH) strains were obtained from National Collection of Type Coulture

(NC'1C). London: Syrian strain: Neuzeland strain: Tuckey strain and England strain.

2. Lyophilized strajns of C. perlringens type B. C. septicam, C. ¢chauvoei.. C. oedematicns (v«
13 and C. telani were obtained from Anacrobic Departement, Velerinary Scerum and Vaccine:-
Rescareh Institate (VSVRI), Egypl. Used lor preparation ol polyvalent clostridial vaccine in

which C. perfringens type D is one of j{s component.

Standard toxins and antisera :

Standard (oxtns and antiscra against C. perfringens type B and L. C. ocdemaliens type B
and C. septicum were obtained (rom Wellcome Research Laboratories. England. C. tetani toxin

and antitoxin wiis oblained from WI-HO.

Hyperimmune serum

Sheen hyperimmune serum against epsilon toxin was obtained Ivom Anacrobic Research De-

partment (VSVRI), Abbassia. Cairo; and used lor westera blotting.

Vaccines prepaxation :

Six polyvalent vaccines conlaining antigens of C. perfringens type D ([rom each strain). C.
perirmgens type B, C. chauvaei, C. septicum, C. ocdematiens type 13 In equal amounts and C. te-
tani (25 LI/dosc/sheep) were prepared according to Gadalla et al. (1974) cxcept C. tetani toxoid
was prepared according to Rijks Instructions (1980).

Stenhiy. salciy and potency tests {in rabbits) were carricd out in accordance with the regu-
lation of British Veterinary Codex (1970).

Animals :

Thizty sheep, 9-12 months of age. were divided into six groups and usecl for cvaluation of C.
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perfomgens ivpe 1 as a componenl of Iha polvvaleut vaccines repared.

Vaccelngtion schedules :

Cach type ol polyvalent vaccine was njected s/c in a group of 5 sheep tn twa doses (5 ml and

3 weeks intervals,

Serum sampling and antitoxin assays:

AN sheep were bled Lelore vaccination and 2 weeks after the second duse. Sera were geparal
cd. poolvd for cacki groap and stored ot -20°C untl used. The antioxic values for C. perfiingens
lype U, expressed in (WU/mh) of alt pooled sevum sarples were deternoined in Swiss wlnite niice

by micthod descvibed by British Veterinary Pharmacoepia (1985).

Sodium dodccyl sulphate polyacrylamide gel electrophoresls (SDS-PAGE) (us C. perlring-
ens type D :

1. Collures ol the six stradns ¢l Co pertringens lype 1> whiteh oblaied from ditleient oniging
were ccntrifuged then the superoatant, 1oxins weii: collected vs well us (he cell precinitale.
The supernalant oaing were concenhaled by glycerin (v 1/3 of the original volume lor

cach o .

2. Laclual the cells and oxins of C.perlringens lype D stiaing wae subjected Lo Sadlom dode-
vyl sulphiate polyacrylanide gel eleetrophoresis (SDS-PAGE) as de:=uribed by Jin et al
(1996) on a mimslab ge) clechrophoresis containjng 6% stacking polyacrylamide gel and
12% sepioratingt gel. The samples were heated 1 sample bufier cansising of 62 9 imM Tris-
HCL (pil 6.8). 1% 2-wmercaplosthanol, 1% SDS, 10% glycerol, and 0.001% bromopbynol
Llac at 100°C i 3 Mminules, Electrophayesis was performicd al 100 V unal the dye front
teechicd (e bottom of {he gel. “The gel was stained wilh 0.6% Coumassic Lritliant blue R by
¢ conventional method. Prestained prolein molccules weigh standard high onge {GIBCO -
BRI from 14,3 to 200 KOa was used as stundard magiker.

Wecstern blotting (lmmunoblotting) :

This was dune according v the method deeribed by Hunter ¢t al. (19932). The proleins ol Uhe
loxire separaled by SOS-PAGE werce transfeced onto a polyvinyltdine diluonde memorane (Im-

mobilon P, Milliporc Corp.) and the inembranc was blocked with a 54 (wi/vol) soiution ol d. sed
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skim mitk in Tris-bullered saline. The membrane was probed with a 1:1000 dilutlon of sheep
ant-epxilon-toxin, a8 a Grest anlibody and (he antigen antibody complexes hound Lo alkaline
phosphatase conjugated antishecp IgG (Sigma USA) as a secondary antibody. then the reaction
was detecied by using BCIP/NBT substrale.

RESULTS AND DISCUSSION

C. perlringens is the causative agent of a wide varlety ol discases. It has heen-associated with
enterotoxernic diseases in many species of domestic anhnals (Hunter et al,, 1992). To prevent
these diseascs. productlion of immune response against loxoids ol the ditferent toxins play an
important role in protection ol animals. Results of ncutralizing antibody Jevel against epsilon tox-
oid of dillcrent sirains of C. perfringens type D in sheep are presented (n Table (1). The antibody
tre~ were obtained in sera of vaccinaled animals so that differcnl toxicity of the stiains was not
correlated with antibody Llitre, as In the Neuzeland slrain which gave a toxicity of 4000 MLD/ml.
produced antibody titve of 12 IU/ml which was almost resemble that of UKIH strain {12 tU/ml
and 6000 MLID/m). also UKI strain {15 1IU/ml and 10.000 MLD/ml). While low antlbody titre
was abiined i the other vacelnes in whieh England straln gave 5 1U/m)d Uwre and 2000 MLD/
ml toxicity. Syrian stridn gave 3 1U/ml and 3000 MLD/ml and Turkey strain gave 3 1U/ud and
2000 MLD/ml. . Table (1). These results were disagree with (hat of (Sato et al., 1972) who
found thatl tmmunogenicity of highly purtficd alpha toxoid of C.perfringens was higher than
crude onc when injected in guinea pigs and (Dlab et al.. 2000), who said that the production of
epsilon toxoid in fermentoy produced epsilon toxin of high MLD and consequenlly afforded good
protection in vaccinaled animals. This disagreement may attributed to the usce of dilferent

strains ftom dilfercnt origins whiie the previous authors used only one strain.

C. perlinugens type D synthesized different forms ol epsilon prototoxin which showed electro-
phoretic heterostenicily on disc electrophoresis. Aclivation of epsilon prolotoxin by trypsin, re-
sulted in 1he formation ol epsilon toxin which was clecirophoretically heterogenous. Moreover,
epstion protoloxin (imol. wi, 23.200 - 25.000) and cpsilon toxin showed antigenle ldentlty (Fla-
Leeb. L9GY). So prolein proliles lor toxins and cells of C. perfringens were studied. So celectropho-
retic analysts ol proteln profiles of cclls of dillerent C.perfringens type D strains as shown in Ta-
ble (2) and iy, (1) revealed about 9-18 protein (ractions with niolecular wejght ranged {from 12 to
200 KDa. The major protein bands of molecular weight 37, 24. 22, 19 KDa were (ound in all
strauns. In fhe England stratn there are extra bands of inolecular weight 200 and 163.77 KDa.
while thece ure another bands belween 100 and 50 KDa in the Neuzeland straln. The majority of

(he protain bauds located between 12 - 47 KDa.
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The proteln pralile analysis for the toxin was revealed 8 - 12 bands in the different strains
with molecular weight ranged Trom 13 - 101 KDa as shown in Table (3} and Fig, (2). ‘The protein
{ractivns with wolccular weight 77.3. 55.8, 42.7, 39.7. 32.9, 27.6. 25.2, 21.6 were prominant in
oll straius, while theee are Lwvo extra bands at 101.3 and 13,177 in the England, UKJ, and UKIII

and one extra band ot 70 KDa in Neuzeland.

IFfor the westero Lot the hyperimmune serum agalnst epsilon loxin was detecled proleins al
moleculay weight rom 11.9 (0 281.7 (or the toxin which cannot be detected by the Coomassle
Blue stain. bul can be appeared by the western blolting. These indings agree with Sambrook et
al. (1989) who said that Coomassie Blue stain can delect protetn up to 0.1 (g (100 ng). but the

jowesl amou:il ol proteins that can be detecled by western blotting is approxtmately 1 - 5 ng.

Since lype D strains can produee both the alpba and epsllon (bxirn = In addition Lo several oth-
cr extracallular anligens, this may explain the resulls obtained by electrophoresis of tne used

crude llrats. which canlains (hese loxins in tracc amounts.

From the present study, it could be concluded that therc is no a marked corrclalion between
toxicily. immunogenicily and the current molecular studics of C. perfringeos type D cpsilon tox-
in of ditterent strains. So a further advanced studics should he done on the pure cpsilon toxin to

estimate Lhe specilic relation between its Loxiclty and immunogenicity to the molccular struce
lure.

Table 1: Toxicily and immunogenicity ot diffecrent strains of Clostridium pedringens type D.

Epsilon Molecufar weight summation
Strain - MLD/ml anlitoxin tiire

(1U/m1) Cells Toxin
Engtand 2.000 5 66.8 72.9
Neuzeland 4.000 12 53.8 54.3
Synan . 3.000 3 47.4 56.5
Turkey . 2.000 3 543 517
UK | ' 10000 15 57.6 53.9
UK (i 6.000 12 584 50.7

MLD/ml = Minimum Lethal Dose / ml,
Wi, =Internabonal Unit / ml,
~ Sera tesled belore vaccinalion were frae from epsilon anlbodies.
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Table 2 : (’1otun profilc analysis of ¢ells of dillerenl sirains of C.periringens lype D separated
by SDOS-PAGE.
M.W. C. Perfringens type D strains
(KDa) England | Neuzeland | Syrian Turkey UK\ UK Ll
200-150 2090 151.19
163.77
150-100 109.81 145.26 145.26 145.26 123.8
73.386 114.29
66.379 86.406 50.299 54.074
81.827
100-50 72.5091
65.584
50.91
47.365 47.93 47.93 47.93 47.356 47.356
37.371 38.81 39.443 38.231 41.183 37.371
29 37.371 37.371 37.371 37.371 29
50-10 24.345 31.788 24.487 31.495 33.01 24.354
22.436 28.157 22.436 24.345 29 22.436
19.392 24345 19.392 22.436 24 .354 19.392
15.705 22.436 15.554 19.392 22.436 15.705
14,393 19.392 14.722 15.756 19.382 13.98
12.937 14.77 13.756 14.810 15.691 12.895
13.712 13.801 13.712
12,895
Sum. 66.8 53.9 47 4 54.3 576 58.4
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Table 3 : Prolein prolile analysis of joxins ol different sirains of C. pestningens lype O separat-
ed by SDS-PAGE

M.W. C. Perfringens lype D strains
(KDa) England | Neuzeland | Syrian Turkey UK L uK Il
200-150 -
150- 100 101.37 101.37 101.37_[
77.311 77.313 77.311 77.311 77.311 77.311%
100-50 68.878 70.669 55.873 55.873 55.873 55.873
55.873 55.873
42.723 42,723 42.723 42.723 42.423 42.723
39.794 356.794 39.794 39.794 39.794 39.794
32.998 32.998 32.998 32.687 32.687 32.786
50-10 27.692 27.692 27.692 27.692 27.092 27.692
25.25 25.250 25.250 25.250 25.250 25.250
21.697 21.697 21.697 21.297 21.697 21.697
13.449 13.449 13.634 13.495 13.449
13.177 13.177 13.177
Sum, 72.9 54.3 56.5 51.7 53.9 517
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Table 4 1 Western blol analysis of loxin filtrales of dillerent slrains of C.perfringens type D

M. W. C. Periringens type D slrains
(KDa) England | Neuzeland | Syrian Turkey UK | UK ik
300-250 27224 263.07 263.07 281.73
250-200 221.65 21419 245.64 214.9 -
208.97
200-150 174.039 1G2.64 162.84 186.75 186.75
- 162.84
[ 85.095 90.646 89.567 96.24 84.36 96.24
88.5 83.356 85.377 84.36 77.576 90.646
77.576 é8 77.576 77.576 68 77.576
(00-50 64.878 55.036 68 68 55.036 68
61.175 64.678 55.036
55.036 61.175 -
55.036 -
49.512 46.141 46.141 31.441 41.441 41.441
46.141 38.254 41.441 38.254 4).187 41,187
38.254 32.598 41.187 35.75 38.254 38.254
35.78 27.224 38.254 32.588 32.598 32.598
32.598 15.515 32.508 27.397 27.224 29.908
29.908 11.969 29.906 25.396 25,396 27.224
50-10 27.224 25.396 18.762 21.278 25.396
23.691 21.278 13.678 18.634 18.634
21.287 18.752 11.968 16.771 16.771
18.4 - 16.771 {5.515 15.515
16.771 - 15.5158 13.678 13.678
15.515 13.678 11.969 11.969
13.678 11,968 -
11.969 -
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Fig. 1 : Protein profile analysis of cellular anligens of different strains of C. perringens lype D
separated by SOS-PAGE.
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Fig. 2 : Prolein prolile analysis of toxin filtrales of diflaren! straias of C. perfringens type 1
separated by SDS-PAGE.
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Fig. 3: Western blol analysis of loxio fikvates of dufeceat strains of C. perfringens type D
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