
-1- 

 

Effect of some factors on prevalence of FMDV antigen in both cattle and 

buffaloes in Egypt 

Hassan A. Aidaros
a
, Mona M.A. Ashoub

 a
, Hiam M. Fakhry

b
 

and Hala G. A. El Daous
 a
 

a Department  of Animal, Poultry and Environmental Hygiene, Faculty of 

Vet. Med., Benha University. 

b Department of  foot and mouth disease at Veterinary Serum and Vaccine 

Research Institute, Abbassia , Cairo 

hala.ali@fvtm.bu.edu.eg 

Abstract 

The present study was carried out for detection and identification of the isolated 

FMDV from infected tissue samples using  serotyping antigen detection  ELISA 

kit (IZSLER ELISA Kit).Thirty six lesion samples were collected from different 

localities (Menofia, Gharbia, Kalyoubia, Giza and Sharquia governorates) 

during the period from May 2014 to July 2015.The obtained results indicated 

that clinically, unvaccinated infected cattle in Gharbia governorate 2014 was 

positive to FMDV infection serotype O. Samples collected from infected, 

vaccinated cattle and buffaloes in Kalyoubia governorate during 2015 are 

positive to FMDV infection serotype O. Clinically infected cattle and buffaloes 

in Menofia governorate during 2015 seven samples were positive to FMDV 

infection, which serotyped as five samples were serotype O & two samples were 

SAT-2. Clinically infected cattle and buffaloes in Giza governorate during 2015 

sixteen samples were positive to FMDV infection, which eight samples from 

them serotyped as SAT-2 & seven samples from them were serotype O & one of 

them was serotyped A. Clinically infected un vaccinated  cattle  in Sharquia 

governorate 2015 three samples were positive to FMDV infection serotype A. 

We concluded that large number of both vaccinated and un vaccinated animals 

in these governorates affected by FMDV infection by its different serotypes in 
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the period of the study, and there are different factors affecting prevalence of 

FMDV as (age, state of vaccination, type of vaccination, sex, season and 

species).                                                          

Keywords:    FMD, Antigen detection ELISA, tongue epithelium  

1. Introduction: 

Foot-and-mouth disease is a sever, clinically acute, vesicular disease of cloven-

hoofed animals including domesticated ruminants and pigs, in addition to more 

than 70 wildlife species (Coetzer et al., 1994). The etiological agent (FMDV) 

being a non-enveloped, icosahedral virus, 26 nm in diameter, containing positive 

sense RNA of around 8.4 kb. Viral RNA is translated into a poly protein during 

intracellular and cytoplasmic replication, which resulted in proteolytical cleaved 

into 12 structural and non-structural proteins. The complete viral capsid consists 

of 60 copies of each four structural proteins VP1-4, with many critical 

determinants for infection and immunity inherent in molecular constituents of 

the VP1 protein (Belsham, 1993). Seven distinct serotypes of FMDV, with 

indistinguishable clinical effects have been defined and namely types O, A, C, 

SAT 1, SAT 2, SAT 3 and Asia 1. The recovery from infection or protective 

vaccination with one serotype will not protect against subsequent infection with 

other serotypes, also within the same there is serotype a wide range of strains 

may occur. (Kitching et al., 1989 and Kitching, 1998). In Egypt, FMD has been 

recorded since 1950. Serotypes A and SAT-2 caused many outbreaks in  1953, 

1958 and 1960 (Zahran, 1961), from then FMDV serotype "O" was the most 

prevalent in setting the disease among cattle and buffaloes, the routine 

prophylactic vaccination has been conducted with a locally produced serotype 

"O" vaccine (Moussa et al.,1979) . FMDV serotype A was the main cause of the 

disease outbreak in 2006 (Abdel-Rahman et al., 2006). In May 2006, bivalent 

inactivated FMD vaccine was locally produced and it contained both O1 and A 

local isolates and used for routine vaccination (Knowles et al., 2007). During 
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2012, there has been dramatic upsurge in FMD outbreaks, by a new virus strain 

known as SAT-2, so a trivalent vaccine containing O, A and SAT2 local isolates 

was produced (FAO 2012, Shawky et al., 2013 , Laila  et al.,  2014 and Nader et 

al.,  2014  ).The present study was carried out to detect FMDV antigen in lesions 

of clinical infected cattle and buffaloes in different localities (Menofia, Gharbia, 

Kalyuobia, Giza, Sharquia governorates), and identification of the isolated 

FMDV using serotyping antigen detection ELISA kit (IZSLER ELISA Kit) in 

order to identify the different factors influencing  the prevalence of FMDV in 

this localities. 

2. MATERIAL AND METHODS: 

2.1 Sampling: Thirty six clinical lesion samples (20 cows and 16 buffaloes) 

were collected from different localities (Menofia, Gharbia, Kalyoubia, Elreef  

ELoropy (Giza) and Sharquia governorates)  during the period from May 2014 

to July 2015, the case history included (age, sex, species of animal, state of 

vaccination, season of sampling and type of the used vaccine). Tongue 

epithelium samples were collected from clinically infected animals for 

laboratory diagnosis and examined by 6 plates ELISA typing (IZSLER Kits). 

Samples were collected 72 hours after appearance of clinical signs; also udder 

and nasal lesion were collected from two infected animals. The samples were 

placed in a transport medium and stored at -70
o
C till used for isolation and 

identification of virus by using FMD antigen serotyping ELISA. 

2.2. FMD antigen typing detection ELISA Kits: The Kits were produced at 

IZSLER Biotech laboratory, pirbright institute, (UK).                                                         

2.3. Preparation of tissue samples: One gram from the tissue was grinded 

using sterile sand with Veronal buffer in a sterile mortar, then use cooling 

centrifuged at 3000 rpm for 10 minutes.   

- The supernatant was collected and filtered through Millipore filter (0.22μ) and 

storage in small vials and kept at -70° C until used. 
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2.4. The procedures: were carried out according to IZSLER Biotech Lab. 

3. Result  

Our results in table (1) clarifying that in Gharbia governorate during 2014 the 

most prevalent serotype was (O) and in Kalyoubia governorate during 2015 

serotype (O) is the highest prevalence strain. In Menofia governorate during 

2015, both serotypes (O) and (SAT-2) appeared in the collected samples but 

serotype (O) occur with higher prevalence than serotype (SAT-2), also in the 

collected samples from Giza governorate, both (O) and (SAT-2) serotypes 

appeared, but (SAT-2) serotypes is the highest prevalence. In Sharquia 

governorate samples both serotypes (A) and (O) were isolated, but serotype (O) 

is the highest prevalence rate. Our indicated that FMDV was detected in both 

vaccinated and un vaccinated animals, but at higher prevalence in vaccinated 

animals (36.1%). The obtained results showed that post vaccination infection in 

case of Triaphthovac vaccine (MEVAC) was (19.4%), Polyvalent oil adjuvant 

vaccine “Abbassia” was (13.9%) and Aftovaxpur vaccine (MERIAL) was 

(2.8%) so Aftovaxpur becomes the best type of vaccine for using in the 

vaccination process. Higher prevalence rate of FMDV was detected during 

winter than summer by (55.6%) and (11.1%) respectively. The results in table 

(2) indicated that FMDV was detected in cattle samples more than buffaloes 

samples by (50%) and (19.4) respectively. The results clarified that 1-2 years old 

age is the most susceptible to FMDV than 4-5 months and 3-5 years old by 

(52.8%), (8.3%) and (5.6%) respectively. The obtained results showed that 

higher prevalence was detected in lesion samples collected from females than 

males by (36.1%) and (30.6%) respectively. From table (3) indicated  that 

during the period of our experiment FMDV serotype (A) occur with high 

frequency followed by serotype (SAT-2), the lowest frequency was of serotype 

(A) by (62.5%), (33.3%) and (4.2%) respectively.         
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4. Discussion 

Foot and mouth disease is the most contagious disease of mammals and has a 

great potential for causing severe economic loss in susceptible cloven hoofed 

animals. Our results agreed with Saber et al., (1997) who isolated FMDV 

serotype (O) from different outbreaks at Sharqia, Suez and Agga locality during 

1972, 1987 and 1993 respectively. More over El- Bagoury et al., (2011)  who 

concluded that FMDV serotype "O1" and A/EGY/2006 still existing and 

circulating at Menofia, Kalyuobia, Benisuef and Sharquia governorates .The 

phylogenic study showed that two FMDV serotypes isolated from governorates  

under study are highly related to the traditional isolated before in Egypt.  Also 

Ahmed et al., (2012) and Valdazo et al., (2012) mentioned that during 2012; 

sever FMD outbreaks due to introduction of SAT-2 serotype for the first time in 

Egypt, initial cases were recognized at Upper Egypt including Sohage, Qena and 

Aswan governorates, more over further outbreaks of the disease were also 

suspected in Delta governorates. General organization for veterinary service 

(2014) found that serotype A was the most predominant serotype all over Egypt 

in 2013; Serotypes A and O were detected in all regions except in Western only 

serotype A. Both serotypes A and O are detected in Behera, Menofia, PortSaid, 

Dumyat and Kafr El sheikh, Serotype (O) was only represented in Giza and 

Sohag.  Serotype SAT-2 was the most predominant in all regions January- 

March 2014 followed by serotype (O). Serotype (O) was more concentrated in 

Delta while SAT2 was more detected in eastern, middle and south regions. 

Menofia was the only governorate which recorded the three serotypes (A, O, 

SAT2). Also Neeta et al.,(2011), El-Sayed et al., (2012) and FAO (2012) 

mentioned that identification of isolated FMDV from collected samples of 

naturally infected calves by Indirect Sandwich ELISA revealed that 5 out of 20 

infected calves were typed as FMDV serotype A while 15 isolates were typed 

serotype O. These results were confirmed using PCR using the universal primer. 
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Shawky et al., (2013) concluded from the results that serotype SAT-2 FMD 

virus is introduced to Egypt through live animal’s importation, and the sever 

clinical signs occurred among cattle and buffaloes indicated that this virus does 

not circulate in Egypt before .OIE annual report (2006) and Nick et al., (2007) 

whose said that 15 outbreaks were reported in Egypt in January 2006 at 

Alexandria, Behera , cairo, Dakahlia, Dumyat, Fayoum, Ismalia and  Menofia . 

By April 2006, 34 outbreaks of disease has been reported that affected >7500 

animals and involved an additional governorate Kalyuobia.  Abdel-Hamed et al., 

(2014) and  Nader et al., (2014). Whose said that FMD SAT- 2  outbreaks were 

reported in shaquia  (2012)  and  Laila  et al.,  (2014) was  recorded SAT-2 in 

Alexandria  2012,  While there is no outbreaks reported in Gharbia and Kafr El 

–Sheikh provinces.  FMDV was detected in cattle samples more than buffaloes 

samples as the immunity of buffaloes is more than that of cattle and its 

susceptibility to disease is may be lower than cattle, this results is agreed with 

Ahmed et al., (2012) and Valdazo et al., (2012) which reported that the clinical 

picture of FMD in affected animals was characterized by severe clinical signs in 

cattle, buffalos, small ruminants, and in particular in very young animals. This 

results is agreed with Alexandrove  et al., (2013) who  reported that Both mouth 

and foot lesions can occur in water buffalo, but the clinical signs are reported to 

be milder than in cattle, and lesions may heal more rapidly, as its resistance is 

higher than that of  cattle. The result revealed that Aftovaxpur becomes the best 

type of vaccine for using in the vaccination process as it is hexavalent vaccine, 

its composition has new symbol code is (3039) which cover different subtypes 

of (O) serotype which doesn’t present in penta valent vaccine+ O Manisa+ A 

Iran 05+ A Saudi 95 + Asia 1 +SAT-2, and made from double inactivated (BEI) 

antigen. Al (OH) 3 and purified saponin as adjuvants. Our results also agreed 

with  Solyom and Gzelleng (1977) who recorded that the immunogenicity of 

FMD vaccines can be considerably increased by the use of proper adjuvant, in 

FMD vaccines. FMDV mostly occur during winter as the virus is sensitive to 
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high temperature, the result agreed with Tomasula et al., (2007) who reported 

that at high temperature, there might be destruction of virus receptors, which 

ultimately declined its infectivity.  

       Our results concluded that the FMDV with its three serotypes                               

(O, A and SAT-2) appeared in different localities under our study (Gharbia, 

Sharquia, Menofia, Kalyoubia and Giza), but the most predominant serotype 

was serotype (O). There are many factors which affecting the prevalence of 

FMDV as age, sex, species of animal, state of vaccination, season of sampling 

and type of the used vaccine. We recommended using of Aftovaxpure 

(MERIAL) vaccine as it gave the lowest post vaccination infection. The results 

clarified that 3-5 years old age is least susceptibility to infection as may be 

attributed to that they have complete mature immune system and have previous 

exposure to FMD infection or vaccination.  

Finally we concluded that, several precautions should be taken to                                              

strengthening the importation procedures to prevent introduction of FMD into 

our country. Importation of live ruminants should be from free FMD countries. 
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Table (1) Effect of (locality, vaccination state, type of used vaccine and 

season) on prevalence of FMDV in clinically infected animals. 

Factor 
Number of 

samples 

Number of +ve samples 

 

% 

Number 

of 

-ve 

samples 

 

% 
serotype 

A O SAT-2 

        

1- Locality : 

i. Gharbia 

ii. Kalyuobia 

iii. Menofia 

iv. Giza 

v. Sharquia 

36 % 

 

- 

- 

- 

- 

one 

 

One 

two 

five 

five 

two 

 

- 

- 

two 

six 

- 

 

 

2.7 

5.5 

 

19.4 

 

30.6 

11.1 

 

2 

2 

2 

5 

1 

 

5.5 

 

5.5 

 

5.5 

13.9 

2.7 

3 

4 

9 

16 

4 

8.3 

 

11.1 

 

25 

 

44.4 

 

11.1 

2- Vaccination state 

i. Vaccinated 

ii. Unvaccinated 

 

22 

14 

61.1 

 

38.9 

13 

11 

 

36.1 

 

30.6 

 

 

9 

3 

 

25 

 

8.3 

3-type of used vaccine 

i. Triaphthovac "MEVAC" 

ii. Polyvalent oil adjuvant 

"Abbassia" 

iii. Aftovaxpure "MERIAL" 

 

16 

 

5 

 

1 

 

 

44.4 

 

 

13.9 

 

2.8 

 

7 

 

5 

 

1 

 

19.4 

 

 

13.9 

 

 

2.8 

 

9 

 

- 

 

- 

 

25 

 

 

- 

 

- 

3- Season : 

i. Winter 

ii. Summer 

 

28 

8 

 

77.8 

22.2 

 

20 

4 

 

55.6 

11.1 

 

8 

4 

 

22.2 

11.1 
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Table (2) Effect of (species, age and sex) on prevalence of FMDV in 

clinically infected animals. 

Factor 
Number of 

samples 

 

Number of +ve 

samples 

 

% 

Number of 

-ve samples 
% 

      

1. Species: 

i. Buffaloes 

ii. Cattle 

36 % 
7 

18 

19.4 

50 

9 

2 

25 

5.6 
16 

20 

44.4 

55.6 

2. Age: 

i. 4-5 months 

ii. 1-2 years 

iii. 3-5 years 

5 

25 

6 

13.9 

69.4 

16.7 

3 

19 

2 

8.3 

52.8 

5.6 

2 

6 

4 

5.6 

16.7 

11.1 

3. Sex: 

i. Male 

ii. Female 

 

16 

20 

44.4 

55.6 

 

11 

13 

30.6 

36.1 

 

4 

7 

11.1 

19.4 

 

Table (3) Frequency of different serotypes of FMDV 

No. of total positive 

samples 

No. of total positive 

of A serotype 

No. of total positive 

O serotype 

No. of total positive 

SAT-2 serotype 

Gharbia governorate Negative One Negative 

Kalyoubia 

governorate 
Negative Two Negative 

Menofia governorate Negative Five Two 

Giza governorate Negative Five Six 

Sharquia governorate One Two Negative 

Total  1 15 8 

Total positive (24) 4.2% 62.5% 33.3% 
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