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STOMARY

Coenter immunoelectrophoresis ( CIEP- ) assay
s wed as quantitative method for detection of
Exilon and Beta antitoxins in sera of vaccinated
=i as compared with indirect enzyme linked
=mmosorbent assay ( ELISA )in vitro and in
™0 mouse protection test (SNT). For this reason
&‘.’ﬁl batches of clostridial vaccines were inject-
= 2 rabbis, Results revealed, good correlation

e SN
— SNT, ELISA and CIEP statistically.

£,

ore CIEP ;
- offers an alternative assay to in
<

BLISA and in v; :
o I Vivo mouse protection test

ClEp 1S : :
tay Specific quicker, easier, econom-

tak S 2

AM::?Q TN instead of 3 hrs in case of
y ' needs small amount of serum and
it laboratory animats,

\
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0 ELECTROPHORESIS AS RAPID AND
TEST IN DETECTION OF BETA AND EPSILON

TYPES B AND D IN

wITH ELISA AND MOUSE PROTECTION TEST .

RETA and ELHAM A. EL-EBIARY
For Quality Control Of Veterinary Biological Products

INTRODUCTION

Enterotoxaemia caused by Clostridium Perfring-
ens types B and D is a fatal disease in sheep,
goats , calves and occasionally, other species,
(Blood et al, 1983). The major pathological
agents are beta and Epsilon toxins of type B and
D respectively (Uzal and Kelly, 1996). Therefore
economic losses may be prevented successfully
by adequate immuno prophylaxis (Rolle and
Mayr, 1984) by vaccination (Uzal et al, 1996).

The potency of corresponding vaccines is current-
ly tested by quantifying the antitoxins in sera of
vaccinated rabbits (British Pharmacopoeia, 1996).
The British pharmacopoeia prescribes a toxin

neutralization assay using mice for the detection

of antitoxin levels.
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Various authorities expressed the need fo.r a n.:~l
duction in the use of animals for experimenta
purposes (Council of Europe 1985). While there
is no alternative to immunizing test animals when
assessing the potency of vaccines, the protectivity
can be evaluated in many cases by quantifying the
anubody response using in vitro methods. There-
fore various in vitro procedures have been used
for the quantification of antitoxins of clostridial
vaccines ; cell cultures have been used as indica-
tors of excess toxicity in neutralization tests for

several clostridial vaccines (Payne et al., 1994 ).

However | cell cultures may not be sufficiently

specific and may only indicate Cytopathic entities.
Enzyme linked iImmunosorbent assays have beep

developed for quantification of clostridia] anti-

toxins in sera (Sojka et al., 1989, Wood, 1991), it

was found to be quick, easy to perform and
avoide the use of large numbers of animals as in-
dicators for letha) and subletha] intoxication,

Counter immunoalectrophoresis (CIEP) has been
used as a Specific, rapid, sensitive, and €asy accu-

rale mean of inducing a Precipitin reaction be.-

gens (Edwards

Hill et al, 1975 and Meher-

| Homjj; 1975). Also,
Naik apg Duncan (1977) a

nd Hendresop (1984)

» 1971Cho ang Langford, 1974,

Beta antitoxins ang Compare the results wiyy,
t
obtained by SNT anq ELISA | o

MATERIALS AND METHOQDg

Vaccines :

Elven local and imported Batches of clostrigiy

trabac vy,
181945 190,
60; 3 batch.

v 411A ang
» tWo batches of the polyvalent apg one

vaccines were useq ( 5 batches of uJ

cine, batch pqo, 12937220,

179762390, 173716380 and 1293727
es of covexine § batch no., 3014
436B
batch of the ivalent vaccine). Ultrabac vaccine
consists of antigens of (C. chauvoej C. septicum;
C. haemolyticum s C.novyi type B: C.sordelli C.
perf. types C. and D ) produced by Pfizer Animal
Health Co. USA. Covexine 8 consists of antigens
of ( C. septicam C.chauvoei, C. tetani, C. per.
types B & D, and C. novyi type D and B ) pro-
duced by Schering - Plough Animal Health Co.
New Zealand. the polyvalent vaccine consists of
antigens of ( C. septicam, C. chauvoei , C.perf
types B and D, C. novyi type B and C. tetani )
The bivalent vaccine consists of antigens of (C-
perf. types B & D ). The last fwo vaccine:1 :‘
Produced by Vet. Sera and Vaccines Researc

stitute , Abbassia , Cairo .

Animals :
2-1- lab animals :-
2-1-1- Rabbits :-

pbits
. at ®
n white Bosk y
One hundred and te used and %
weighing (2.5 -3 kgm) Wer
000)
Vet..Med.\.l..Glza.Vol.‘m\l\m"“2
>
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givided into eleven groups each group con-
e [0 rabbits. The animals in each group
§istS ?;‘ecmd with 2 doses of one of the eleven
-:e.r:mcsz 2] days apart as recommended by the
;.:;nufacturer. Fifteen days post second injection,
c;mm samples were collected separately from all
;;mups. Polled sera from each group for each kind

of vaccine were prepared and stored at -20°C tjl|

used .

2.1-2- white mice :

Five hundred white mice weighing about 15 - 20
g were used for titration of antitoxins in sera of
vaccinated rabbits and determination of the test

dose of toxine used in toxin-antitoxin neutraliza-
tion tes,

3) toxins ;

g :
“dard toxins of CL-Perfringens type B and D

(Be . .

."‘ ad Epsilop loxins respectively) were ob-
|}
“ed from Cent. Ve

ger Sun’ey'
.QQ cOnﬁ

t. Lab., New How , Wey-
UK. The identity of the toxins
S mi::"-d b.y loxindi antitoxin neutralization
. Carried oyt according to the method

by s
" ms"ﬂﬁ "Me and Batty (1975). The test dose
1
gy ed as the lowest dilution of toxin

Yagy ) oM intemnationa] unit ( TU/ml) of-
anlll()xin.

it .
s ltoyjng

d Be
r.‘ [a an .
Wfro d EDSllon antitoxins were ob-
W o CeNL v L
" Sugy, B e 2 New How, Wey-

N K. Each of the above contains
)
oy

-Q
‘Q.Vol.48.No.4(2000)

33750 IU/ml and 44.8 [U/ml respectively .

5) Preparation of standard rabbit serum :

Standard antisera against CL. perfringens type B
and D were prepared according to the method
adopted by Wood (1991) and standardized by tox-
in-antitoxin neutralization assay according to
Sterne and Batty (1975). It contains 5 IU/ml] and
10 IU/mI for Epsilon and Beta antitoxins respec-

tively and it was used in ELISA assay .

6) Antitoxin assay by serum neutralization test
in mice :

Samples of vaccinated rabbit sera were titrated us-
ing reference toxins and antitoxins as described in

the British Pharmacopoeia (1996).

7) Enzyme linked Immunosorbent assay
(ELISA):

The procedure was carried out according to Wood
(1991) using antirabbit IgG, horseradish peroxi-
dase and standard rabbit serum. The optical densi-
ly was measured using microelisa reader at 492

nm.

ELISA TITER :

The reference serum method (RS) according to
Williams (1987) for the transformation of absor-
bance value into a single figure representing the
antibody titer was used depends on the use of ref-
erence serum with a known predetermined end-
titer to calculate the titers of test sample on a pro-

portional basis. This was ultimately established as
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5 JU/ml & 10 [U/ml for Epsilon and Beta antitox-
ins respectively. Using this serum as standard
reference, end titers of all samples in a specific
test were calculated according to the following

formula :

{ (OD of tested sample - OD of negative control)
/ ( OD of reference serum - OD of negative con-

trol ) } x titer of reference serum .

Counter Immunoelectrophoresis: (CIEP).

The procedure used for the CIEP was similar to
that of Herbert (1970) and Henderson (1984). A
plastic slide 8.5 x 14 cm was used to support the
agar gel. The slide was layered with 20 ml of
0.7% agarose in 0.025 ionic - strength barbital ac-
etate buffer (pH 8.6). Parallel rows of wells, 3mm
in diameter, were cut Smm apart in the agar. A
slide of this size accommodated as many as threé
double rows with nine paired wells in each row "
thus 27 samples could be analyzed for the pres-
ence of antitoxins in one slide. Standard antitox-
ins and antitoxins prepared in rabbits were titrated
against standard toxins to determine the test dose
of toxin (antigen) to be used in detection of anti-

toxins of unknown serum samples. 10ul of tested

toxins diluted in barbital buffer pH 8.7 were"

Placed in the rows of wells near the cathode. 10ul
double fold dilutions of vaccinated animals serum
samples diluted in barbita] acetate buffer pH 8.7
were placed in wells near the anode . The elctrode
vessel contained barbital acetate buffer of the

same ionic strength, 0.025. Electrophoresis was

434

carried out in an clcc(rophoresis Champ,
Cr at ro
Om

temp. with constant current of 250 volig ¢
or d pc.

riod up to 40 min using Standarq immung elec
phoresis unit, filter paper SUips were ygeq tro-
electrode wick. After electrophoresis h aS.an
was removed and examined for the sl

o Presence of
precipitin bands between the twq Wells. If the pre.
cipitin band is not clear, the slide was removed 1o
a humidity chamber and allowed to develop for 5
to 10 min. This process made the line very sharp
and easily observable. Even a very faint precipitin
line, not observable with the naked eye, could be
intensified by overnight incubation in humidity
chamber followed by staining with 0.1% commasi
blue as described by Hirschifeld (1961). For per-
manent record, slides could be fixed as described
by Uriel and Scheidegger (1955). A linear relz-
tionship existed between the concentration of an-
titoxins and the CIEP titer of antitoxin as deter-
mined by the highest dilution of antitoxin
exhibiting a visible precipitin band. This allowed
quantitation of antitoxins in unknown sample.s
based on the titer obtained with a standard a1t

toxins of known concentration .

9) Statistical analysis : o M

. . e
It was done by T. test Microsoft and F

crosoft .

RESULTS AND DISCUSSION

p an

. noens 1YP°
Potency of clostridium pc:rfrl.ni‘:l o’ 38 ul
vaccines must be capable of In

‘No.4(
VeLMed.J..Glza.VolAB.NO
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joIU/ml of neutralizing antibodies for
and

. d Beta
ation, 1989 and British Phormaco-

antitoxins respectively (Code
E[\qilon an

| Regel o
Fedrd 093). The serum toxin neutralization test
21 | '

¢ is still the statutory method for measuring
in mi . . .
| 'mmunological response. Whilst this test is
the !

known (0 be sensitive, it is time consuming (2 : 3
nov

days
umber of mice. Also it can be rather imprecise as
0

), expensive and requires the use of large

many variable factors like the condition of test an-
imals and precision of inoculation technique, af-
fect the results. Also, results are often presented
as a range oOr require repetation, because the as-
say, necessarily, is performed using defined dilu-

tion, of test sera which either protect or not .

An alternative in vitro assays method needs to

comply with two major qualifying factors :- de-

tection of protective antitoxin only
quantification .

, and precise

In accordance with the data previously men-
tioned, results obtained in Table (1) and Fig (1)
Where results between serum toxin neutralization
assay and ELISA were compared showed that
The mean antitoxin titer of E-antitoxin was 5.727
IU/ml with a range of 4 - 9TU/ml as measured by
SNT while the mean antitoxin titer was 7.119 TU/
ml with a range of 5.34 - 10.34 IU/ml as meas-
ured by ELISA. The mean antitoxin titer for beta
antitoxin was 11.77 IU/ml with a range of 8 - 15
IU/ml measured by SNT and it was 12.82 IU/ml
with a range of 8.75 - 16.7 IU/ml) measured by
ELISA (Table 2) , Fig 2. From the above men-
tioned results, statistical analysis between mean

antitoxin titer of Epsilon and Beta by SNT and

Table (1): Comparison between E. antitoxin titer measured by SNT, ELISA and
CIEP in sera of vaccinated rabbits.

Tests
Ne: match SNT (IU/ml) | ELISA (IU/ml)| CIEP (IU/ml)
1| Local polyvalent 5 6.76 6
2 | Ultrabac 12937220 4 5.34 5
3 | Ultrabac 181945190 4 5.34 5
4 | Ultrabac 179762390 4 5.37 5
5 | Ultrabac 1733716380 4 5.36 5
6 | Ultrabac 129372260 4 5.38 5
7 | Local polyvalent 5 6.75 6
8 | Covaxine 301 A 9 10.33 10
9 Covaxin 411 A 9 10.30 10
10 | Covaxin 436 B 9 10.34 10
11 | Local Bivalent 6 7.02 7
[ —
Mean: 5.727 7.119 6.727
\'\

V
“Mcd

.J..G
tza.Vo1.48.No.4(2000)
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Table (2): Comparison between B. antitoxin titer measured by SNT, ELISA ang
CIEP in sera of vaccinated rabbits.

Tests \l

e a5 SNT (1U/mI) [ ELISA (U/mi) | CIEP (Ump |

1 [ Local polyvalent 15.0 16.7 I6.0‘W
2 | Ultrabac 12937220 14.0 14.98 15.0
3 | Ultrabac 181945190 14.0 15.43 15.0
4 | Ultrabac 179762390 13.5 14.4 14.0
5 | Ultrabac 1733716380 12.5 13.4 13.0
6 | Ultrabac 129372260 14.0 15.01 15.0
7 | Local polyvalent 8.0 8.85 \9.0
8 | Covaxine 301 A 10.0 11.07 11.0
9 | Covaxindll A 10.0 111 11.0
10 | Covaxin 436 B 10.0 11.3 11.0
11 | Local Bivalent 8.0 8.75 9.0
Mean: 11.77 12.82 12.64

ELISA test revealed good correlation where R2
was 0.991 and 0.992 respectively with no signifi-
cant differences between the two tests. The
present results agreed with Sojka et al (1989) and
Wood (1991) , who found good correlation be-
tween ELISA and SNT (R = 0.93%) while in our
study it was 0.99%. The reason for this difference
may be due to the fact that in our test we used a
purified activated Epsilon toxin instead of crude
Epsilon toxoid as antigen (Sojka et al., 1989) or
purified protoxin (Wood; 1991) which may have
increased both the specificity and sensitivity., Our
previous results revealed that ELISA is more eco-
nomic by avoiding the use of large numbers of an-
imals as indicator for lethal and sublethal intoxi-

cation, simple performance and takes less time
than SNT,

Concerning the use of counter immunoelectro-

436

phoresis as an assay for quantitating antitoxin, the
precipitin bands were detected after 20 - 30 min.
It was noted that during the additional period of
electrophoresis the precipitin bands observed after
20 min moved towards and finaly beyond the
anodal well. It was concluded that the bands o
served after 20 min were artefactual. These restlt
differ from that of Henderson (1984) who f°"."d
precipitin bands after 10 - 15 min between the I
testinal contents and horse antitoxin and 2 “‘::
longer time between the purified Epsilon wm
and horse antitoxin. This difference may be *

. di-
sis COP
ed to the variation in the electrophor®

tions,
7). e
; 1) &
From the results obtained In lablt;; I(( mngd ‘
mean antitoxin titer was 5.727 IU[U,m] ( rangts'
[U/ml) by using SNT and 11.77 o o
15 1U/ml) for E- and B antitoxi? L
m o
. prer WaS
while, the mean antitoxin ttef
000)
Vet.Mcd.J..Glza.Vol.48,No.4(2

el
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1) Relation between E-antitoxin titer by SNT & ELISA
Fig
y= 09783 x+ 1516
12 R?= 09914 —
10 .
: 6 .
o 4
i 2 : a s el e
0 2 4 6
0 8 10
SNT IU/m1
Fig.( 2)Relation between E-antitoxin titer by ELISA &
CIEP y= 10134 x- 04a7
R?= 03914
15
E
g s |
"}
0 1 T T T T =
0 2 4 6 8 10 12
CIEP IU/ml
Fig 3 )Relation between E-antitoxin titer by SNT
&CIEP
ysx+ 1
15 R2= 1
5 10
LY
0 T T T T =
0 2 4 6 8 10
— SNT IWm!
Fiad 4 ) Comparison of E-antitoxin titar by
SNT,ELISA & CIEP
12
-
10 4
§ 8 ] — SN
s 6 —=— el
4 | \ - —_— i
.
’ \\\'\"
N - © R " L] -
No. of Batches
KL
M‘Q Vol 437
“VQ ?
8.No.4(2000)
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Fig.( 5) Relation between B-Antitoxin titer by SNT

&ELISA
= 20 y= 1.0358 x+ 0.6231
5 15 R?= 0.992 . . —o?
2 10 o
2 5
o
0 T T r\r\
0 5 10 15 5
SNT IU/mI
Fig.( 6 ) Relation between B- Antitoxin titer by ELISA
& CIEP
20
- = 08258 x+ 07697
5 15 y R?= 09938 /
s 10
o 5
0 T T T T -
0 5 10 15 20
ELISA IU/ml
Fig.( 7 )Relation between B- Antitoxin titer by SNT &
CIEP
20
y= 08625 x+ 1.3045
£ 15 R?= 09931 /
E 10 '
© 5
‘____‘_,”1
0 ; T T T 0
0 5 10 15
SNT IU/mI
Fig{ 8 ) Comparison of B-antitoxin ther by
SNT,ELISA & CIEP
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oJu/ml) and 12.64 TU/ml (rang 9-16
- lusina CIEP for E- and B antitoxins re-
yl ) BY 7

ively-

_q\‘fl
eal ;;nalysis revealed a good correlation be-
e
Stanis SNT and CIEP where R2 was ( 1 and 0.99
weed

jwE. and B respectively), ( Fig 3 & 7 ) which
of

ns a high agreement between the results of the
mw

nouse protection assay (SNT) and counter immu-

xelectrophoresis (CIEP) for the detection of Ep-
glon and Beta antitoxins. There is no available
lierature about using CIEP for detection of anti-
wxins. However, there are literature about using
CIEP for detection of Epsilon toxins and entero-
toxins type A comparing with mouse protection
ssay. Naik and Duncan (1977), Henderson
(1984) and Hornitzky (1989), found that CIEP
may be used as an alternative to (SNT) as an aid
i the diagnosis and detection quantity of Epsilon

10xins and entrotoxin.

The Comelation between ELISA and CIEP re-
:lid:a: Lh;- ;ean antitoxin titer was 7.119 IU/
o (avarge 8 75- 10.34 TU/ml ) and 12.82 IU/
etaamjtdms- - l§.7 IU/ml) for Epsilon and
" Iespectively using ELISA and the

" m,a"m:“;:r; titer was 6,727 IU/ml (avarge 5 -
) 'Espeqi,,elyljm IU'/ml (avarge 9.0 - 16 IU/
sie analymorfﬁpsﬂon and Beta antitoxins
g, e o l.he results ( Fig. 2 & 6 ) re-
095, N elation between both tests (R2
b insi.gn'l for Epsilon and Beta respective-
ifican differences between the two

Y,
Ed
Mtdd'

G
l7a.Vol.48'[\10.4(2000)

assays. Statistical analysis between the mouse
protection test (SNT) , enzyme linked immuno-
sorbent assay (ELISA) and counter immuno elec-
trophoresis (CIEP) by using F-test Fig. (4 & 8 )
revealed no significant differences between the 3

tests for Epsilon antitoxin and B. antitoxin .

In conclusion, the use of CIEP offers an in vitro
alternative to ELISA and in vivo mouse protec-
tion assay (SNT) where CIEP has a number of ad-
vantages. First it is quicker, easier and specific as
it takes 30 min instead of 3 hrs in case of ELISA
test . Second, CIEP quantitation based on determi-
nation of a precipitin line between paired wells
whereas ELISA depends on intensity of colour
and in SNT there is a slight gaping between the
different dilution of serum. Third the CIEP is
more economic as it needs small amount of ser-
um, avoids the use of laboratory animals and does
not require sophisticated laboratory equipment or

specialized technical skills.
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