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ABSTRACT

A total of 82 serum samples from 30 foot and mouth disease (FMD) outbreaks occurring in Haryana between
January 2002 and December 2003 were analyzed retrospectively for antibody titres using liquid phase blocking enzyme
linked immunosorbent assay (LPB-ELISA) against FMD virus serotypes 0, A and Asia\. These outbreaks were
retrospectively diagnosed and causative agent categorized as belonging to FMD virus serotype °(13), A (10) and Asia 1
(I), while in six outbreaks no conclusive FMD virus serotype could be established. Further, of these 30 outbreaks,
clinical samples of tongue epithelium were also available for FMD virus serotyping from 12 outbreaks and involved
FMD virus serotypes °(10) and A (2) as analyzed by sandwich ELISA. The findings of the retrospective studies on 34
serum samples from these 12 outbreaks using LPB-ELISA corroborated well with the FMD virus serotyping results
using sandwich ELISA: Thus LPB-ELISA can be used as a test for establishing the retrospective diagnosis ofFMD virus
serotype involved in a particular outbreak where suitable clinical sample(s) are not available.
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Foot and mouth disease (FMD) has a great
potential for causing severe economic losses in
susceptible cloven-hoofed animals. Typical
clinical cases of FMD are characterised by
vesicles formation on feet, buccal mucosa and
teats in females. In laboratory, the demonstration
ofFMD viral antigen in affected tissues or saliva
of diseased animals is sufficient for its diagnosis.
Serological diagnosis using monoclonal or
polyclonal antisera to different FMD virus
serotypes is also a valuable tool. Enzyme-linked
immunosorbent assay (ELISA) has replaced
most of the conventional methods of FMD
diagnosis and has the advantage of being faster,
not dependent on cell culture, reliable and
reproducible. Nucleic acid recognition tests, such
as the polymerase chain reaction (PCR), in situ
hybridisation and real time PCR are being used
increasingly as rapid and sensitive diagnostic
methods.

For routine diagnosis and serotyping ofFMD
virus from clinical epithelial tissues, double
antibody sandwich ELISA and LPB - ELISA
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are tests of choice being used for sero-rnonitoring
of antibody response to FMD virus serotypes
(Hamblin et al., 1986) specially, when it becomes
difficult to collect suitable clinical material due
to either late receipt of information about FMD
outbreak or mild! sub-clinical form of the disease
in animals.

This communication describes the
retrospective diagnosis of FMD outbreaks
reported during January 2002 and December
2003 using both techniques.

MATERIALS AND METHODS

Serum samples: Eighty two serum samples
were collected from FMD virus affected/
convalescing cattle, buffalo and sheep from 30
FMD outbreaks reported between January 2002
and December 2003. These samples were
collected from 12 districts of Haryana during
routine surveillance trips/ FMD outbreaks and
the animals had a history of absence of FMD
virus vaccination. Out of these 30 outbreaks,
clinicalsamples of tongue/gum epithelium were
also collected for serotyping ofFMD virus from



ELISA are presented in Table 1. Of the 30
outbreaks, sera sample showed >2.1 lcg.,
antibody titres in 24 outbreaks against FMD virus
serotypes (0: 13, A: 10, Asial: 1). In the
remaining six outbreaks, no conclusive FMD
virus serotype could be established.

The district wise distribution of FMD
outbreaks diagnosed retrospectively, number of
samples processed and FMD virus serotypes
involved in 12 districts of Haryana during 2002
and 2003 are presented in Table 2. Maximum
numbers of outbreaks were retrospectively
diagnosed as caused due to FMD virus in Hisar
(9 outbreaks). Of the 82 sera sample collected
from these 30 outbreaks, 30 samples were found
to demonstrate antibodies against FMD virus
serotype 0,19 against Aand three againstAsial
by LPB-ELISA. In the remaining 30 sera
sample no conclusive FM DV serotype(s) could
be established.

The year wise distribution of retrospective The species wise distribution of
FMD outbreaks during 2002 and 2003 and retrospectively diagnosed FMD outbreaks is
number of serum samples processed by LPB- presented in Table 3. Of the 30 FMD outbreaks,

Table 1

12 outbreaks.
Liquid Phase Blocking ELISA: The serum
samples were processed for analysis of
antibodies against FMD virus serotypes 0, A and
Asia 1using single dilution (1: 128) LPB-ELISA
(Hamblin et a!., 1986). The serum samples
demonstrating >2.1 log., antibody titres against
a particular FMD virus serotype was taken as
positive for the presence of antibodies against
that particular FMD virus serotype in
retrospective diagnosis.
Sandwich ELISA: The epithelial samples
collected from the clinical cases of outbreak were
processed for FMD virus serotyping by sandwich
ELISA (Bhattacharya et al., 1996) with slight
modifications as described by Sharma and
Kakker (2005).

RESULTS A D DISCUSSION

Year wise distribution of retrospective FMD outbreaks and serotypes involved
between January 2002 and December 2003

Year No. of samples VNE*No. of outbreaks Virus types involved
o A Asia I

2002
2003
Total

20
62
82

5
25
30

4
9

13
10
IQ

6
6

*VNE = No conclusive FMD virus serotype established

Table 2

District wise incidence of retrospective FMD outbreaks in Haryana and serotypes involved
between January 2002 and December 2003

District No. of outbreaks No. of samples FMDV serotype(s) involved VNE*
0 A Asia I

Ambala I 2 0 0 0 2
Bhiwani I 5 3 0 0 2
Fatehabad 2 4 0 0 0 4
Gurgaon I 2 1 0 0 I
Hisar 9 21 3 12 0 6
Jhajjar 2 9 2 1 0 6
Jind 2 4 2 0 0 2
Kamal 2 6 5 I 0 0
Kurukshetra 2 6 0 4 0 2
Rohtak 5 12 8 I 0 3
Sonipat I 3 0 0 3 0
Yamuna Nagar 2 8 6 0 0 2
Total 30 82 30 19 3 30
*VNE = No conclusive FMD virus serotype established
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Table 3
Species wise distribution of serum samples from retrospective FMD outbreaks and serotype involved

between January 2002 and December 2003

Species No. of outbreaks No. of samples Virus type involved VNE*
0 A Asia I

Cattle 5 11 8 3
Buffalo 13 29 7 9 3 10
Sheep 2 8 4 4
Cattle and Buffalo 10 34 11 10 13
Total 30 82 30 19 3 30
*VNE = No conclusive FMD virus serotype established.

five involved cattle only, 13 involved buffalo only
and two outbreaks involved sheep only. The
remaining 10 outbreaks involved both cattle and
buffalo simultaneously.

The clinical samples of tongue epithelium
from 12 outbreaks demonstrated the involvement
of FMD virus serotype ° and A in 10 and two
outbreaks, respectively by sandwich ELlS A
(Table 4). The findings of the retrospective
studies on 34 serum samples from these 12
outbreaks using LPB-ELISA corroborated well
with the FMDV serotyping results using
sandwich ELlS A in 10 outbreaks. However, in
one FMD outbreak in Jhajjar district, the clinical
material demonstrated the presence of FMD
virus serotype 0, whereas the serum sample
tested by LPB-ELISA demonstrated antibodies
both against FMD virus serotypes ° and A.
Hence, no conclusive FMD virus serotype could
be established from this particular outbreak on .
the basis of LPB-ELISA. Likewise, in another
FMD outbreak in Bobua, Hisar, the clinical
material demonstrated the presence of FMD
virus serotype 0, whereas none of the serum
samples tested by LPB-ELISA demonstrated
antibodies against any of the FMD virus
serotypes and thus, the virus type assigned was
FMD virus serotype °on the basis of sandwich
ELISA. Of the 12 outbreaks, the FMD virus
types identified retrospectively were found to
be belonging to FMD virus serotype ° (9), A
(2), and. from one outbreak no virus serotype
could be established (Table 4).

Hamblin et al. (1986, 1987) developed LPB-
ELISA for measuring antibodies against FMD
virus in sera from sheep and cattle for evaluation
of the immunological response of animals
following infection as well vaccination and

compared results with virus neutralization test
(VNT). The ELISA was considered more
reliable and useful for evaluation of the
immunological response of animals following
infection as well vaccination (Hamblin et al.,
1987). Arauj 0 et al. (1996) also developed ~PB-
ELISA for the quantification of antibodies against
three FMDV strains and compared with VNT
in 158 water buffaloes from various premises of
Sao Paulo State-Brazil. These results also
indicated that the LPB-ELISA might replace the
conventional VNT for detection and
quantification of antibodies to FMDY.

Alonso et al. (1992) and Blacksell et al.
(1994) reported indirect sandwich ELISA for the
detection and serotyping of FMDV antigen.
Callens et al. (1998) described a test for
detection of FMDV by RT-PCR and virus
isolation in in-contact sheep without clinical signs
ofFMD. Mackay et at. (2001) reported a solid-

Table 4

Comparative analysis of FMD virus serotyping by
sandwich ELISA and LPB ELISA

Villagel
District

FMD virus type involved Remarks
Sandwich LPB ELlSA

ELlSA (no. tested)

YamunaNagar 0
Fatehabad 0
Rohtak 0
Jind 0
Bhojraj, Hisar 0
Assandh, Kamal 0
Jhajjar 0
Tarawari, Kamal 0
Badala, Hisar A
Bass, Hisar A
Bobua, Hisar 0
Dhana, Hisar 0

0(5)
0(2)
0(4)
0(2)
0(3)
0(4)

0, A (3)
0(2)
A (I)
A (4)
- (2)
0(2)

Type 0
Type 0
Type 0
Type 0
Type 0
Type 0
VNE*

Type 0
Type A
Type A
Type 0
Type 0

*VNE = No conclusive FMD virus serotype established
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phase competrtive ELISA for measuring
antibodies in an extensive range of sera from
cattle. Likewise, Chenard et al. (2003)
developed a solid-phase blocking ELISA for
mass serology for the detection of antibodies
against FMDV serotype 0 in sera collected from
non-infected cattle, pigs and sheep.

In mass-vaccinated population, the antibody
titres de~cted in LPB-ELISA might interfere
with the retrospective diagnosis in convalescent!
recovering animals. Therefore, before
considering this test for FMD virus serotyping,
information on vaccination history be ensured
as in some cases the antibody titres may be due
to vaccination. Moreover, diagnosis based on
serological response may also be problematic in
endemic areas due to the possibility of previous
infection. Detection of type specific antibody
along with history of absence of vaccination can
be used for retrospective diagnosis in serum
samples of recovered/convalescent animals.
This is particularly useful in mild cases or where
epithelial tissue could not be collected. Based
on the findings of the retrospective studies on
FMD outbreaks in the present study by
measuring antibody titres in serum samples and
FMDV serotyping results along with the history
of absence of vaccination, it is suggested that
LPB-ELISA can be employed for establishing
the FMD virus type involved in a particular
outbreak where suitable clinical sample(s) are
not available.
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