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Abstract 

FMD is a highly contagious viral disease of all cloven-footed animals and widely distributed all over 

the world. In this study 465 serum samples were collected from 3 Nile delta governorates (Behaira, 

Mounofya and Kafer El-Sheikh) during 2009. The samples were used for detection of FMD antibod-

ies to 3ABC non-structural proteins using commercial ELISA kit (Priocheck). The over all percent-

age of positive was 38.9 %. The higher percentage of positive detected in Behaira (48%), then 

Mounofya (45.3%) while Kafer El-sheikh was the lowest (23.7%). The positive results of detection 

of antibodies against non structured proteins of FMDV indicate that these samples come from natu-

ral infected animals. 
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Introduction 

FMD is one of the most contagious epidemic 

diseases of livestock can spread very rapidly. It 

is caused by 7 immunologically distinct sero-

types, O, A, C, Asia 1, South African Territo-

ries (SAT) 1, SAT 2, and SAT 3, which belong 

to the species Foot-and-mouth disease virus 

(genus Aphthovirus, family Picornaviridae). 

Several of these serotypes circulate currently 

or periodically in the Middle East and North 

Africa (Knowles and Samuel 2003). It is char-

acterized by the formation of vesicles in and 

around the mouth and on the feet, it reduces 

feeding and often causes lameness. Abortion, 

sterility, permanent decline in milk yield, de-

crease in meat production, and reduction in 

breeding ability are common sequelae. Mortal-

ity can result although low for adult animals, 

can be higher than 50% in the young. The virus 

needs to be eliminated to re-establish disease-

free status; failure would have serious econom-

ic consequences (Commission of the Europe-

an Communities, 1989 and OIE, 1999).  

Early warning is therefore essential to detect an 

incursion while it is still localized. Early and 

decisive reaction is required if the disease is to 

be contained and measures must be applied in 

the shortest possible time is crucial to success. 

Cattle are regarded as good indicator hosts, 

whereas sheep tend to show few clinical signs 

and are often considered maintenance hosts for 

a relatively short period where movement and 

transport can be responsible for virus spread. 

Infected animals may excrete the virus for up 

to a few days before exhibiting clinical signs. 

A proportion of recovered cattle, African buf-

faloes and sheep remain virus carriers for vari-

able periods. Wild or feral ruminant or porcine 

animal populations may act as reservoirs for 

infection. Direct contact between animals is the 

most significant method of transmission, but 

the virus may persist for considerable periods 

in the environment (particularly in temperate 

climates) and mechanical transmission by fom-

ites is also considerable. Windborne spread 

over considerable distances is possible in tem-

perate climates (FAO, 2002). 

Inactivated vaccines are widely used for FMD, 

but vaccine strains must be carefully matched 

to prevailing field virus strains if a satisfactory 

level of protection is to be attained; vaccination 

cover must attain a level of at least 80 percent 

for effectiveness. Serological tests that allow 

discrimination between antibodies resulting 

http://www.cdc.gov/eid/content/13/10/1593.htm#1


383 

1st Conf. of An. Health  Res. Inst. Assoc., December 2012.                                                       Hassanein et al. 

from infection and vaccination (NSP ELISA 

tests) are now becoming available and should 

permit more accurate monitoring of control and 

eradication programmes based on mass vaccina-

tion. FMD vaccination is, unfortunately, still car-

ried out in a haphazard manner in many coun-

tries, resulting in the disease remaining endemic 

for long periods (Wen-Bin Chung et al., 2002).  

A test, which differentiates the vaccinated and 

infected animals antibodies would be of great 

value in FMD control. Several tests, which are 

based on non-structural proteins (NSP) have been 

described (Berger et al., 1990, Neitzert et al., 

1991, Bergmann et al., 1993, Lubroth and 

Brown, 1995). For the screening of large num-

bers of samples an ELISA would be highly pref-

erable. An indirect-trapping ELISA for the detec-

tion of antibodies against 3ABC has been report-

ed (De Diego et al., 1997). The sensitivity of the 

essay on experimental sera post-infection was 

reported to be 100%. The specificity was report-

ed to be more than 99%. 

In Egypt, routine prophylactic vaccination has 

been conducted with a locally produced serotype 

O vaccine. The last outbreak of serotype O was 

in June 2000, and other serotypes have not been 

reported since 1972 when serotype A occurred 

(Ferris and Dawson, 1988, OIE, 2006 and 

Knowles et al., 2007) describes an FMD sero-

type-A virus responsible for recent outbreaks of 

disease in Egypt. 

This paper describes the using of commercial Pri-

oCHECK, FMD NS ELISA kit, to cattle and buf-

faloes populations and the application of the de-

veloped kits to the serological surveillance sys-

tem to monitor the progress of the FMD control 

program in three Nile Delta Governorates. 

Materials and Methods 

Samples: Sera were randomly collected from 

vaccinated cattle and buffaloes in three Egyptian 

Governorates (Behaira, Mounofya and Kafer EL-

Sheikh). Age of animals ranged from less than 

one year to more than 2 years. The samples data 

is showing in table (1). 

Table (1). Number of serum samples of cattle and buffaloes in relation to the age. 

Governorates 

Age class-1* Age class-2** Age class-3*** 

Total 

B C Total B C Total B C Total 

Behaira 22 25 47 5 18 23 23 57 80 150 

Kafer El sheikh 17 38 55 11 17 28 30 43 73 156 

Mounofya 14 21 35 12 21 33 45 46 91 159 

Total 53 84 137 28 56 84 98 146 244 465 

*Age class-1(age less than 1year)                **Age class-2(age less than 2year) 

***Age class-3(age more than 2 year)           B: buffaloe.        C: cattle. 

ELISA kit: The commercial PrioCHECK, 

FMD NS ELISA kit for in vitro detection of 

antibodies against FMD virus in serum of cat-

tle, sheep, goat and pigs. The kit is used ac-

cording to its instructures. Samples giving per-

cent of inhibition IP =<50% considered nega-

tive and that giving IP ≥50% considered posi-

tive. 

Statistical analysis: using excel and Pivot ta-

ble. 

http://www.cdc.gov/eid/content/13/10/1593.htm#1
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Results 

Table (2). Results of PrioCHECK, FMD NS ELISA test. 

Governorates 

Species 

Total No of  

samples 

Over all +ve 

(%) 
No of cattle sam-

ples 

Cattle No of +ve 

(%) 

No of buffaloes 

samples 

Buffaloes No of 

+ve (%) 

Behaira 100 45 ( 45%  ) 50 27 (54%   ) 150 72 (48%) 

Mounofya 88 48 ( 54.54%   ) 71 24 (33.8%   ) 159 72 ( 45.3% ) 

Kafer El sheikh 98 22 (22.44%   ) 58 15 (25.9%   ) 156 37 (23.7%    ) 

Total 286 115 (40.21%   ) 179 66 (36.9%   ) 465 181 (38.9% ) 

Figure (1). Demonstrate results of PrioCHECK, FMD NS ELISA in different Governorates. 

As shown in table (2) and Figure (1), the num-

ber of over all positive samples are 181 sam-

ples out of 465 samples (38.9%). The highest 

percent of positive were found in Behaira Gov-

ernorate (48%), Mounofya Governorate 

(45.3%) and the lowest one was Kafer El 

sheikh Governorate (23.7%). The positive per-

cent in buffloes (36.9%) was lower than cattle 

(40.21%) in the over all samples. Although the 

percent of positive in buffaloes (54%) is higher 

than that of cattle (45%) in Behaira Gover-

norate and buffaloes (25.9%) is higher than 

cattle (22.44%) in Kafer El sheikh Gover-

norate. 

As shown in table (3) and figure (2), the per-

cent of positive according to age at less than 

one year, less than 2 year, more than 2 years 

are (36.5%, 39.29% and 40.2%) respectively.  

The highest percent of positive found at sam-

ples collected from animals more than 2 years. 

While the lowest found at samples collected 

from animals less than one year. 
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Table (3). Seropositive percentage by Priocheck FMD NSP in relation to the age. 

N 87 51 146 284 

POS 50 33 98 181 

Pos.% 36.5 39.29 40.2 38.9 

Total 137 84 244 465 

*Age class-1 (age less than 1year)      **Age class-2 (age less than 2 year)        

***Age class-3 (age more than year) 

Figure (2). Demonstrate ELISA result in relation to the age class. 
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Discussion 

Foot and mouth disease (FMD) is the major 

disease constraint on international trade in 

livestock and their products. Effective vac-

cines and control measures have enabled 

the FMD eradication in most developed 

countries, which maintain unvaccinated, 

seronegative herds in compliance with 

strict international trade policies. However, 

the disease remains enzootic in many re-

gions of the world; it is a serious problem 

for commercial trade with FMD-free coun-

tries (Bhattacharya et al., 2005). 

Vaccination plays an important role in the 

control of FMD in Asia, Middle East, Afri-

ca and South America. In most FMD-free 

countries a non-vaccination policy is in 

place. Recent outbreaks in Europe clearly 

demonstrated the risk of this policy. Using 

conventional diagnostic techniques, till 

now it was not possible to distinguish FMD 

infected animals from purely vaccinated 

animals. In vaccinated areas disease control 

authorities had limited possibilities to mon-
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itor virus presence or circulation (OIE, 

2001). Art-vaccines are based upon highly 

purified antigens, which are free from Non-

Structural Proteins (NSP) of the FMD vi-

rus. Other vaccines may be partly purified 

and contain a reduced amount of NSP. Ani-

mals, vaccinated with highly purified, NSP

-free vaccines, produce antibodies against 

the Structural Proteins (SP) but not against 

NSP.  Modern, state of the FMD virus in-

fection induces antibodies against both SP 

as well as NSP. NSP-free or NSP-reduced 

vaccines in combination with a NSP-test 

lead to a so called marker-system OIE, 

2001). An ELISA using baculovirus-

expressed 3AB and 3ABC as the antigens 

has been demonstrated to successfully dif-

ferentiate vaccinated from infected cattle 

and sheep (Sorensen et al., 1998). 

In May 2006, the new bivalent vaccine was 

locally produced containing both O1 and 

A/Egypt/2006 local isolates and used for 

routine vaccination of Egyptian animals. 

The results of PrioCHECK ELISA test in 

this study proved the presence of antibodies 

against NSP of FMDV in cattle and buffa-

loe population in Behaira, Mounofya and 

Kafer EL-Sheikh Governorates which may 

be attributed to natural infection of FMDV. 

The percent of positive was 38,9%.A pro-

portion of vaccinated animals can become 

sub- clinically infected if they are subse-

quently exposed to the homologous virus 

and may be able to transmit infection for up 

to 14 days after vaccination, even when 

they become immune to the development 

of clinical disease (FAO, 2002). OR due to 

the impurity of the inactivated vaccine 

(Wen-Bin Chung et al., 2002). 

As shown in table (2) and Figure (1), the 

number of total positive samples is 181 

samples out of 465 samples (38.9%). The 

highest percent of positive are found in 

Behaira Governorate (48%), Mounofya 

Governorate (45.3%) the lowest one is 

Kafer El sheikh Governorate (23.7%). Re-

cent outbreaks were reported in Behaira 

Governorates in September 2007 and Janu-

ary 2008 by serotype O [FAO, 2008]. 

The positive percent in buffloes is lower 

than in cattle in the over all samples 

(36.9%). This may be indicating the pres-

ence of high resistance of buffloes to 

FMDV than cattle this is agree with 

(Ghoneim et al., 2010). Although the per-

cent of positive in buffaloes (25.9%) is 

higher than that of cattle (22.44%) in Kafer 

El sheikh Governorate. 

As shown in table (3) and figure (2), the 

percent of positive according to age at less 

than one year, less than 2 year, more than 2 

years are( 36.5%, 39.29% and 40.2%) re-

spectively .  The highest percent of positive 

found at samples collected from animals 

above 3 years. While the lowest was found 

at samples collected from animals less than 

one year. This indicates that the immunity 

afforded by vaccines does not last long 

(FAO, 2002).  

To apply the differentiating diagnostic tool, 

the sera from vaccinated cattle and buffa-

loes would be preferred for evaluating the 

usefulness of these kits. The immune re-

sponse to nonstructural proteins has been 

reported to develop later than that to struc-

tural proteins in the course of infection (De 

Diego et al. 1997 and Sorensen et al., 

1998). Following experimental infection, 

antibodies to the 3ABC antigen could not 

be detected earlier than 8 and 10, days in 

cattle, sheep (Sorensen et al., 1998), re-

spectively. Since all positive sera described 

in this report were collected from cattle and 

buffaloes vaccinated with FMD vaccine, 

the actual time of the first FMDV contact 

was unknown. Therefore, the earliest time 

after infection that the assay could detect 

an immune response to the 3AB antigen 
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was undetermined.  

Conclusion 

As described above, the 3ABC Pri-

oCHECK, FMD NS ELISA has promising 

sensitivity and specificity to distinguish 

FMDV-infected animals from vaccinated 

animals. This kit has also been demonstrat-

ed to be useful for monitoring the progress 

of the FMD eradication program in Egypt.  
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 مسح سيرولوجى لفيروس الحمى القلاعيه للتفرقه بيه الأبقار والجاموس المحصنه والمصابه طبيعيا

 سوزان عبذالله حسنيه , وفاء عبذالوهاب , مصطفى عويس , مرفت مصطفى محمود

 قسن بحْد الفيشّسبث ، هعِذ بحْد صحَ الحيْاى ، دقى ، جيزة ، هصش
 الملخص العربى

هشض الحوى القلاعيَ هي الأهشاض الفيشّسيَ الوعذيَ الْاسعَ الاًخشبس فى العبلن كلَ فى الحيْاًبث راث الظفش الوششقْ.  فشى ُشزٍ 

  اسخخذهج ُشزٍ 9002عيٌَ سيشم هي رلاد هحبفظبث هي الذلخب ُّى البحيشة, الوٌْفيت ّكفش الشيخ عبم  564الذساسَ حن حجويع عذد 

العيٌبث للبحذ عي الأجشسبم الوٌبعيشَ الوشهبدٍ للشبشّحيي اللابٌشبيى لفشيشّى الحوشى القلاعيشَ ببسشخخذام هشْاد هشخشصَ  بشيْحششي   

%, 54,9%, رشن الوٌْفيشَ ,5%   ّ كبًج أعلى ًسب ايجببيَ فى هحبفظَ البحيشٍ 2,,9ّكبًج الٌسبَ الوئْيَ الايجببيَ للعيٌبث كلِب 

%  الٌخبيج الايجببيَ للكشف عي الأجسبم الوٌبعيَ ضذ البشّحيي اللابٌبيى لفيشّى الحوى القلاعيَ فشى ُشزٍ العيٌشبث 99رن كفش الشيخ 

 حذل على أًِب هي حيْاًبث هصببَ اصببَ طبيعيَ ببلشغن هي أى العيٌبث  هجوعَ هي حيْاًبث هحصٌَ  


