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SUMMARY

Immunofluorescence and enzymes labeled reagent assays play a major role in
diagnostic laboratory purposes. So, the main goal of the present work was
designed to prepare anti-FMD ( local type SAT 2) antisera conjugated with
fluorescein isothiocyanate and horse radish peroxidase in different hosts (
guinea pigs , Bosket rabbits and goat ) for detection of FMD virus . This
antisera was found to have neutralizing antibody index of (2.55, 2.7 ,2.7) for
GP, Bosket rabbits and goat respectively . Antisera were divided into two
portions where the first one was conjugated with the fluorescein isothiocyanate
(FITC) for fluorescent antibody technique while second portion was conjugated
with horse radish peroxidase (HRP) to be used in ELISA purposes. The
application of direct FAT on infected tongue epithelial and BHK cells showed
that the FITC conjugate showed clear apple green colure (strong positive
reactions) up to a dilution of  1/500 (GP)1/1000 (Rabbits and Goat) ,The
reactions were obtained up to dilution of 1/8000(GP) , 1/10000 (Rabbits and
Goat) . It was found that the HRP conjugate induced positive ELISA results
with dilution of 1/450 , 1/500 and 1/500 for Guinea pigs, Rabbit and goat
respectively with the infected tongue epithelium and with dilution of 1/ 300 ,
1/350 and 1/350 with the cell culture antigen for GP, Rabbit and goat
respectively .The prepared hyper immune serum against FMD virus type SAT 2
conjugated with FITC and horse radish peroxidase in three laboratory animals
have good quantity, high sensitivity and high specificity . Hyper immune serum
conjugated with FITC and horse radish peroxidase considered a diagnostic
benefit in detection of FMD type-SAT2 antigen helping in rapid accurate
diagnosis. Although rabbit and goat give the same good quality and quantity
antisera than guinea pigs. but in the final conclusion : rabbit is consider the
cheaper and better host used in preparation of hyper immune serum conjugated
with fluorescein isothiocyanate and horse radish peroxidase for rapid accurate

diagnosis .
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INTRODACTION

Foot and mouth disease (FMD) is still one of the most important
infectious diseases that could not be neglected where it causes great
economic losses among cloven hoofed animals. The disease became
worldwide in extent where major epizootics have developed in many parts
of the world every few years (Anon, 1978).Several outbreaks of FMD
were recorded in Egypt as reported by Moussa et al. (1974) ; Daoud et
al (1988); EI-Nakashly et al. (1996); Farag et al (2004 and 2005) ,where
the causative agent was FMD virus type O while type A (Abd EI-
Rahman et al., 2006) and type SAT 2 (Shawkey et al., 2013)

Antibodies are useful for specifically recognizing antigens and the
detection of antigen antibody complex could be easy when precipitation
occurs. Labeling of antibodies makes antigen identification -easier.
Specific, rapid and sensitive serological tests like fluorescent antibody
technique (FAT) and Enzyme linked Immunosorbent assay (ELISA) are
required for accurate diagnosis of infectious agents to reach a well
applicable control measures. FAT depends mainly on antigen- antibody
reaction in the presence of fluorescent dye (fluorescin isothiocyanate
"FITC") which irradiates with ultraviolet light emitting apple green
flourescence (Tizard, 1996).

The technique depends on the presence of specific antiserum conjugated
with FITC. FAT has gained wide acceptance in virology serving for many
purposes such as the detection of cellular localization of viral antigens
(Watson and Coons, 1954 and Spendlove at al., 1963 Establishment of
temporal sequence after infection appearance (Breitenfeld and Schafer,
1957); and detection of virus infected cells which fail to produce viral
progeny and still synthesize virus coded antigens which continue to harbor
viral genetic material (Pope and Rowe, 1964 and Tevethia et al., 1965).
Due to the great importance of FMD, accurate and rapid identification of
the causative agent is an essential step in controlling the disease. Such
purpose needs the availability of specific diagnostic antiserum and Kits for
rapid, sensitive and specific virus identification as fluorescent and ELISA
Kits.
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So, the main goal of the present work was designed to prepare anti-FMD
(local type SAT 2) antisera conjugated with fluorescein isothiocyanate
and horse radish peroxidase in different hosts (guinea pigs , Bosket
rabbits and goat ) for detection of FMD virus, as local products saving
time and high cost for importation .

MATERIALS AND METHODS

1- FMD virus

BHK-21 cell culture adapted local strain of FMD virus type SAT 2 of a
titer 10°TCID,, /ml was used in vaccine preparation, serum neutralization
test and preparation of FMD virus antigen for ELISA.

2-Inacivation of FMD virus by binary Ethyleneimine (BEI)

3- Concentrated FMD virus

A local inactivated FMDV (type SAT 2) was concentrated by 10 % poly
ethylene glycol-6000

4- FMD vaccine

A local inactivated concentrated FMD virus (Type-SAT 2) adjuvanted
with Mantanaid oil-50 was prepared. It was used for preparation of FMD
type SAT2 antiserum .

5-Infected tongue epithelial and BHK cells

FMDV type-SAT2 infected bovine tongue epithelium and SAT2 Tissue
culture cells were supplied by FMD - department and used to evaluate the
prepared antiserum conjugated with fluorescein isothiocynate in the
direct fluorescent antibody technique.

6-FMDV type-SAT 2 antigen

It was prepared in BHK cell culture according to Lefevre and Diallo
(1990) to be used for the evaluation of the prepared antiserum
conjugated with horse radish peroxidase using ELISA.

7 -Guinea pigs , Rabbits and goats

five healthy guinea pigs each of about 500 gram body weight , five
healthy Bosket rabbits each of about 3kg body weight and Three healthy
goats age were used for preparation of FMD virus type-SAT2 antiserum .
In addition two from each lab. Animal species were kept as negative
control . These animals were housed under hygienic conditions in
separate isolated boxes receiving balanced ration and adequate water.
8-Preparation of FMD SAT 2 antiserum

16



COMPARATIVE STUDIES ON FOOT .......

FMD type-SAT2 antiserum was prepared in Guinea pigs , Bosket rabbits
and goats using the inactivated FMD oil vaccine type-SAT2 according to
the method described by (Ihemelanadu et al. (1985).

9-Serum neutralization test (SNT)

Serum neutralization test was carried out to estimate the antibody titer in
the prepared antiserum. The test was performed according to Ferreira
(1976).

10-Precipitation of the immunoglobulin of the prepared antiserum

It was carried out using a saturated ammonium solution according to
Narin and Marrack (1964). The globulin content was estimated
according to Weichselbaum (1946) and adjusted to 20 mg/ml using
phosphate buffer saline.

11-Chemicals and reagents used for conjugation of the prepared
antiserum with horse radish peroxidase (HRP):

A-HRP product number p-8375 type VI, lot 25C-9510 was supplied by
Sigma Chemical Company. It had an activity of 365 purogallin units/mg.
B- Sodium borohydride (NaBH,) was supplied by S.D. Fine Chemical
LTD Company; Chemical Manufacturing Division Fair, Lawn, New
Jersey. It had a molecular weight of 105.99.

C-Sodium periodate (Nal0,).

12-Conjugation of the prepared FMD type-SAT2 antiserum with
HRP:

It was carried out following the method described by Tijssen and
Kurstak (1984).

13- Check board ELISA:

It was carried out according to Rose et al. (1986) , to detect the end point
of prepared HRP conjugate.

14- Direct ELISA:

It was applied according to Memeny (1991) and modified by Hamblin et
al. (1986), Chendar et al. (2003) and OIE (2009) for titration of the
prepared FMD type-SAT2 antiserum conjugated with HRP.

15- Chemicals used for conjugation of the prepared antiserum with
Fluorescein isothiocyanate (C4 H;;NOs S):

(C4 Hyy N5 S) was supplied by Merck, Darmstadt for Microscopy
(M.Gew.389.39).
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16- Conjugation of the prepared FMD type-SAT2 antiserum with
Fluorescein isothiocyanate:
It was done according to the method of Narin (1969).

17-Imported standard anti -FMDV sera conjugated with horse
radish peroxidase and fluorescein isothiocyanate

These conjugates were supplied by the Department of Foot and Mouth
Disease Research; Veterinary Serum and Vaccine Research Institute,
Abbassia, Cairo.

18- Direct fluorescent antibody technique (FAT):

Direct FAT was carried out on infected tongue epithelial and BHK cells
to evaluate the prepared FMD type-SAT2 antiserum conjugated with
fluorescein isothiocyanate. The technique was carried out according to
Soliman et al. (1989).

RESULTS AND DISCUSSION

During the present work, the prepared antiserum against FMD virus type-
SAT 2 had a serum neutralizing index of 2.7. This level of FMD antibody
titer appears to be of high level where it was concluded that Mantonid oil
ISA50 has the ability to improve the immune response of vaccinated
animals with FMD vaccine resulted in higher levels of immunity recorded
by( Barnett et al. 1996 and, Abd EIl-Karim 2007) . The immunoglobulin
of the prepared FMD virus type -SAT 2 was successfully precipitated and
it was it was adjusted to be 18 mg /ml of phosphate buffer saline as
recommended by Tijssen and Kurstak (1984) to be conjugated with FITC
and horse radish peroxidase.

Rabbits were widely used for preparation of viral hyper-immune sera
(Dzhmukhadze, V.A. and Gribencha, S.V 1972). Tablel showed the
hyperimmune serum conjugated with FITC were strong positive reaction
with tested infected tongue epithelium and infected BHK cells with
dilution 1/500 in GP and 1/1000 for rabbit and goat and were moderate
reaction with dilution 1/8000 for GP and 1/10000 for rabbit and goat
and no reaction with dilution 1/20000
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Table (1): Evaluation of the prepared anti FMD virus hyper immune serum
conjugated with FITC

Used conjugated dilution Apple green fluorescent reaction in

GP Rabbit Goat Infected tongue | Infected BHK cells

500 | 1000 | 1000 . it

8000 | 10000 10000 ++ ++
20000 | 20000 20000 - -

++++ = Strong positive reactions.
+++ = Moderate positive reaclions.
- = Negative reactions.

The prepared conjugated FMD type - SAT2 antiserum conjugated with
FITC was evaluated by the application of direct fluorescent antibody
technique on infected tongue epithelium and BHK cells . It was found that
such conjugate was able to induce positive reaction ( apple green coloure)
(Photo-l1 & 2) with the tested specimens up to a dilution of 1/10000
(Rabbits and Goat) and 1/8000(GP) and no reactions (Photo-3) were
recorded with a dilution more than 1: 10000 .These results showed that the
direct FAT is a rapid, sensitive and accurate technique confirming the
presence of FMD virus antigen in infected tongue epithelium and BHK cells
in agreement with what reported by Durojajye (1984); Brain and Hillor
(1996) and Abd EI-Aty et al. (1999) .

Among the evaluation results of the prepared anti FMD virus hyper immune
serum conjugated with horse radish peroxidase using direct ELISA, it was
found that positive results were obtained with conjugate dilution of 1/450
for Guinea pigs and 1/500 ( Rabbit and goat) in tongue epithelium and 1/
300, 1/350 in BHK cells . These results showed that the prepared conjugate
is of good quality, sensitivity and specificity and could be used for detection
of FMD virus antigen type SAT 2 coming in agreement with and parallel to
those obtained by Avrameas (1969); Voller et al. (1979) and Abd EI-Aty
et al. (1999) Manal, M«and Mervat,M. (2008) .
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From the represented results in the present work. it could be concluded that
the prepared hyper immune serum against FMD virus type SAT 2
conjugated with FITC and horse radish peroxidase in guinea pigs , Bosket
rabbits and goat are of good quality, high sensitivity and high specificity,
but Rabbit and goat give more quantity antisera than guinea pigs .The final
conclusion. Rabbit is consider the cheaper and better host used in
preparation of hyper immune serum conjugated with fluorescein
isothiocyanate and horse radish peroxidase for rapid accurate diagnosis .

Photo 1. Immunofluorescent positive reaction to FMDV type (SAT 2) carried out
showing Apple green reaction) in infected tongue epithelium

Photo.( 2) Immunofluorescent positive reaction to FMDV type (SAT 2)
showing Apple green reaction in infected cell culture
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Photo 3. Immunofluorescent negative reaction
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