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Abstract

Foot and Mouth Disease (FMD) is the most important economic threat to the
livestock industries. The highly contagious disease affect all cloven  hoofed
animals and is wide spread through the world. In this study we collected 15
epithelial tissues from 90 infected cattle {60) and buffaloes {30) among total of
150 animals (60% morbidity} from 3 private farms at Gharbia Governcrate.
Deteclion of viral antigen and serotyping by indirect sandwich enzyme linked
immuno sorbant assay (ELISA). Isolation of positive samples by ELISA on tissue
culture BHK-21 for three blind passages, revealed specific cytopathic effect
(CPE) for FMDV. Only 8 samples out of 15 (53%) were positive for FMDV
antigen detection serotype A and 5 of them were isolated.The differentiation
between infection and vaccination is based on the detection of antibody against
the non structurat proteins (NSPs) of FMDV. The Pric- Check FMD-NS test is
validaied for the diagnosis of FMDV in cattle, swine, sheep and goats. This test
is an ELISA which detects antibodies against the highly conversed non structural
(NS) 3ABC protein of the FMDV. The FMDV Prio-Check test was used for
detection to NSPs of FMDV in serum of 50 cattle and buffaloes from the same
farms. The assay could deteect 33 (66%) positive serum. The Prio- Check NS
test is simple, rapid, sensitive and specific. Further identification was done for
this 50 serum samples which were collected from clinically diseased (35) and
apparently health animals (15} for the detection of antibodies against A and O
serotypes by using serum neutralization test (SNT), where 30 out of 50 (60%)
were positive for serotype A and O.

introduction

Foot and mouth disease (FMD) is a highly contagious viral disease of cloven-
hoofed domesticated and wild animals. Animals infected with FMDV will typicaliy
develop a fever followed by formation of vesicles and erosions in the mucosa of
the mouth, tongue, lips, soft palate, nostrils gums, dental pads and skin of the
inter digital spaces (Radostitis et al., 1994).

FMD is caused by Picorna virus of genus Apthovirus and divided into seven
serotypes (Mehran et al. 2006).

Serotypes O, A, C are widely distributed, where serotypes SAT1, SATZ, SAT3
are normally restricted to Africa where Asia 1 to Asia. The virus is easily spread
by several means. Therefore, the disease has serious economic trade impact
(Anthony and Werner, 1882). The disease has high morbidity and low maoriality
(James and Rushton, 2002).In Egypt, FMD was first detected in 1950 when
strain SAT2 caused an outbreak, then to 1958 when outbreaks were caused by
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strain A. Several foci were detected in years till 1970. No further strains of
cther than O have been detected since 1961.

In the beginning of year 2006, FMD has taken an enzootic form caused |
new exotic strain of FMDV serotype A, where had attached susceptible ar
showed more sever forms than others caused by dominant serotype O {Ali
20086).

Early detection is essential for effective control of the disease and requ
rapid and sensitive method of diagnosis. In addition to the classical techr
of virus isolation in tissue cuiture and antigen detection by enzyme
immuno sorbant assay (Kitching, 1992).

The methods for the diagnosis of FMD are theoretically consistent with
International des Epizooties {(CIE) standards for FMD diagnosis and in
antigen-capture ELISA and colloid-gold test strip for viral antigen typing,
phase blocking ELISA (LPBE) for detection of antibodies against FMDV, ¢
indirect ELISA for detection of antibodies against the non-structural
(NSP) 3ABC (3ABC-I-ELISA) {Lu et al., 2008).

FMD Virus has 4 structural proteins (SP) (VP1, VP2, VP3 and VP4) formi
capsid and when it replicates during infection, results in production of a n
of non- structural protein (NSP) of which some are immunogenic (Teser
1989).Differentiation of infection from vaccination is based on antibody t
{Rodriguez. et al., 1994}. n indirect ELISA was esfablished to specifically it
antibodies induced by FMDV infection but not those induced by vaccinatior
was more specific to catch antibodies against NSP. The performance -
assay was validated by commercial FMDV NSP ELISA kits; better to distii
between infected and vaccinated cattle (Wang et al., 2010).

Non-structural protein (NSP) 3ABC antibody is considered to be the
refiable indicator of present ar past infection with FMDV in vaccinated ar
The method was validated by simultaneous detection of the early an
responses to NSP and structural protein (SP) in FMDV Asia 1 in
animals. The performance of the methed was also validated by detec
antibody in reference sera from the FMD World Reference Laboratory (W
Pirbright, UK, and comparison with two commercial NSP ELISA kits (Lu
2007).

The present study aimed to determine the causative agent of the field prot
Gharbla Governorate where diseased catlle and buffaloes present at 3 |
farms were suffered from fever inappetance, loss weight, sharp decrease
production and ulcers on mucosa of mouth accompanied with sever saliva
well as mortalities for young calves. The diagnosis depends on the isola
virus and antigen detection by Indirect linked immuno sorbant assay (ELI!
addition to use of the Prio —Check NS protein of FMD as diagnostic anti
against FMBV and to differentiate between infected and vaccinated ar
The serology confirmation test was applied for further identification by
serum neutralization test (SNT) for detection FMDV antibodies in
samples.
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Materials and Methods

1- Animals:

A total of 150 cattle {100) and buffatoes (50) represented from 3 private farms at
Gharbia Governorate were clinically examined.

The examination includes examining temperature, mucosa of mouth and feet for
lesions record Table (1).

2- Samples:

a- Epithelial Tissues:

A total of fifteen epithelial tissues were coliected from mouth vesicles of fifteen
diseased animals used for deteclion direct viral antigen for determination of main
serotypes and for isolation of FMDV.

One gram of epithelial samples per case were preserved in equal volume of
glyceral - buffer saline and transported in ice- box at 4°C to virology department,
Animal Health Research Institute- Dokki- Giza.

At the laboratory the collect epitheliat samples were prepared by grinding and
centrifugation to obtain 0.2ml of the inoculums for virus isolation and serotyping
determination of antigen according to (Kitching and Doanldson, 1987).

b- Serum Samples:

A tolal of fifty blood samples were collected from diseased and apparently
healthy animals were used for separation of serum that used for serological
examination for both Prio- Check ELISA and SNT.

3- Cell Cultures:.

Baby Hamster Kidney Ceil {(BHK-21) cell line was obtained from National
Organization for Drug Control and Research (NODCAR) for virus isolation
according to {Clark and Spier, 1880).

4- Antigen detection and serotyping determination:

All collected epithelial samples were prepared for antigen detection and
serotyping determination (serotypes A80) and tested by indirect sandwich
ELISA according the protocol of OIE/FAO WRLab for FMD, Pirbright, UK
according to {(Hamblin et al., 1986 a, b).

5- Virus isolation:

Virus isolation was successfully done according to {Reid et al, 2002).The
positive samples for FMDV antigen detection by ELISA were inoculated on
monolayer of BHK-21 Cell line, and observed daily for cytopathic effect (CPE) of
FMD for 3 successive passages. The positive samples were kept at -70 °C.

6- Serological examination:

a- Detection of FMD antibodies of infected animals:

The collected 50 serum were tested with FMDV Prio- Check NSP- ELISA
{Prionics Lelysted- Netherland) according to {Sorensen et al., 1998).

Test Principle: FMDV- NS is a blocking ELISA.

The wells of the test plate are coated with 3ABC specific monoclonal antibody
{mAb), following by incubation with antigen (3ABC Protein). Consequently, test
plate of the kit contain FMDV- NS antigen captured by coated mAb. The test is
performed by dispensing the test samples to the wells of a plate. After incubation
the plate is washed and conjugate is added. FMDV-NS specific antibodies,
directed against the non structural protein. After the incubation, the plate is
washed and the chromogen substrate is dispensed. After incubation at room
temperature the color development is stopped. Color development measured
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optically at wave length of 450 nm shows the presence of antibodies dire
against FMDV.

b- Serotyping of serum samples:

Serum samples were used for detection of antibodies against FMDV seroty
A&Q by using Serum neutralization test (SNT) according to {Frey and Li
1971).

Table (1): Number of examined animals and types of samples for diagnosi
FMDV :

Type of | No. of Epithelial Serum
samples diseased samples Samples
animals
No. of a0 15 50
samples

Results

Clinical Findings:

From 150 examined catile (100) and buffaloes (50), 90 of them demonsir:
typical clinical symptoms of FMDV. It includes fever salivation, inappetal
sever loss of weight, reduction in milk production in dairy animals, ulcers
mucosa of mouth at gum and tongue (photo 1), as well as martality of 3 yo
calves.

a)
Photo {1): Showed a) salivation, b) ulcers on mouth cavity of infected buffalc

Virological Findings:

Eight of fifteen prepared tissues were showed positive results for ant
detection by indirect sandwich ELISA for serotype A of FMDV (Table 2)
The positive ELISA samples were inoculated on BHK-21 cell line and fiv
them showed clear cytopathic effect (CPE) for 3 successive passages.

Serological Findings:

The result of Prip ~Check NS Proteins ELISA was 66% positively where 32
of 50 serum samples showed positive for antibodies against FMDV
actually indicated the presence of NS Proteins related to natural infection.
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Concerning serotyping of antibodies, the result of SNT was 60% positivel
where 30 out of 50 serum samples showed antibodies serotypes A, O agains
FMDV {Table 3).

Table (2): Number of positive epithelial samples for antigen detection amn
isolation of FMDV: '

Type of Epithelial Positive | Positive  for
samples samples antigen isolation
No. of samples 15 8/15 5/8
(53%)

Table (3): Number of positive serum samples for FMDV:

Type of Serum Positive Positive
samples Samples | Prio - for SNT
Check
No. of samples 50 33/50 30/50
(66% {80%
Discussion

Foot and mouth disease (FMD) is a notifiable disease in most countries of t+
world, and any clinical suspicion of disease should be reported to tf
appropriate authorities. The disease occurs in most of the major livesto
producing countries of the world, except North America, Central Americ
Australia, New Zealand, Japan and Ireland (Bhaltacharya et al., 2005).

The disease is characterized by the formation of vesicles and erosions in it
mucosa of mouth, external nacres in coronary band of claws of the feet; oth
area including udder and teats. Lameness is seen, reduced lactation, masti
and abortion are common (Aggarwal et al,, 2000).The affected animals suffert
from fever associated with depression, anorexia, loss of appetite, lacrimati
and excessive salivation, mouth and feet lesions which were attributed to exo
FMDV serotype A, where recognized picture of FMD clinical symptoms w.
noticed in January 2006. Followed this outbreak, many foci were appear
frequently with long or short intervals (Al et al., 2006).

This study was planned to through more light on the causative agent of the fi¢
problem at Gharbia Governorate where out of 150 cattle and buffaloes suffer
from typical symptoms of Foot and mouth disease virus which summarized ¢
fever, loss of appetite, sever salivation, loss of weight, ulcers on mouth cavi
drop of milk production as well as mortalities of 3 young calves. In our study®
succeeded for isolation the causative agent on tissue culture and for antig
detection and serotyping of FMDV type A by indirect sandwich ELISA. Table

showed that positive percentage of antigen detection by ELISA in epithe
lissues was 53% for type A. These findings were in agreement with {Hamblin
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al., 1986 a, b). Isolation of FMDV on BHK-21 formed clear CPE after third bl
passage. This result was in agreement with (Clark and Spier, 1980).

Antibodies to the structural, capsid proteins of the virus are induced by b
vaccinalion and infection. Therefore, it is possible to differentiate animals t
have been infected from those vaccinated based on the detection of antibod
to structural protein alone (Mackay et al., 1998).Therefore, serodiagnosis
enhanced by the newly developed non structural protein {NSP) assays t
enable detection of past or current infection irrespective of vaccination sta
(O.LE., 2004).FMD- Prio Check is primary choice for FMD detection. The te:
validated for diagnosis of FMDV in cattle, swine, sheep and goats, and can
discriminate between infected and vaccinated animals.

The test can be used in mass screening for detection of all EMDV serotypes.]
present study is concentrated on detection on natural infection with FMD amc
cattle population. The 50 tested serum samples showed 33 (66%) positive
natural infection with FMDV. The EU- founded-FMD research group |
evaluated the Prio- Check- FMD NS as test with high specificity and sensitp
{Sorensen et al, 1998). This result was in agreement with (Lu et al., 201
where the cedi test FMDV-NS was 98.05% (302/308) and the prevalence
3ABC antibodies reached 71.4% in diseased cattle herd.

Concerning the screening of FMDV serotypes antibodies in cattle sera wi
successfully done by SNT Table {3), the results revealed 30 out of 50 {60
were positive to serotypes (A and O). These results agreed with {(Hamblin et
1986 a, b and O.1.E., 2005).

Our vonclusions indicated that FMD could be recognized as one of the me
cattle diseases of economic importance and widely spread among cattle
Egypt. More efforts and major measurements must be submitted to prevent £
entrance of any exotic strains of disease, in addition cooperation of !
authorities committee to eradicate the disease.

The diagnosis of FMD is based on recognition of clinical signs, virus isolat
and antigen detection by using ELISA. The Prio- Check FMD NS ELISA is
addition method can be used to differentiate between natural infection

vaccinalion. This test is rapid, sensitive and specific for detection of natur:
infected animals.
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