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SUMMARY

After elapsing of 10 years on the last recorded
cases of Foot and Mouth disease (FMD) caused
by the virus of serotype A in Saudi Arabia in
1995, new cases of FMD virus, serotype A were
diagnosed in two traditional cattle herds in Al-
Hota province, 150 Km south of Riyadh. Clinical
signs of fever, vesicular stomatitis and coronitis,
with morbidity rate of approximately 90% were
reported. FMDV, serotype (A) isolates were iden-
tified by indirect sandwich ELISA. Vaccine
matching tests (virus neutralization and ELISA),
amplification and sequencing of theVPlof the
isolates revealed that the isolates were antigeni-
cally closely related with A Saudi 95, A 4164 and
A22 Iraq 24/64 strains, and genetically identical
with isolates of A Iran 2005. Fortunately one of
these strains (A22 Iraq 24/64) is already incorpo-
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rated in polyvalent FMD-vaccine formula in Sau-

di Arabia.

INTRODUCTION

Foot and mouth disease (FMD) is highly ccntag-
ious viral disease of cloven hoofed animals in-
cluding cattle, pigs, sheep and goats. It is charac-
terized by vesicle formation in the tongue, nose
and feet. It can kill young animals and infection
results in severe production losses in livestock
particularly in intensively managed dairy cattle
and pigs. FMD is a member of the Aphthovirus
genus within the family Picornaviridae. It is posi-
tive sense SSRNA, naked and icosahedral virus of
approximately 30nm in diameter. There are seven
immunologically distinct serotypes of virus,
namely type O, A, C, SAT1, SAT2, SAT3 and
Asial. The disease may be clinically confused

with other vesicular diseases, and coronitis and



laminitis caused by other agents. Conventionally,
diagnosis tests of FMD should be rapid , sensitive
and specific. The most common and widely used
methods for virus identification are currently vi-
rus isolation and neutralization in primary cell
cultures, Indirect Sandwich - ELISA and Reverse
transcription (RT) i PCR. Serological diagnosis
of FMD could be done by recently developed EL-
ISA for detection of the viral non- structural pro-
teins (BABC) group specific antibodies, and by
serum neutralization and blocking fi ELISA for
detection of the viral structural proteins (VP1) fi
type specific antibodies in sera of convalescent

animals (Remond, et al., 2002).

Vaccination against one serotype of FMD virus
does not cross-protect against other serotypes and
may be also fail to protect fully against other
strains of the same serotype. In Saudi Arabia,
control of FMD relies predominantly on vaccina-
tion. The currently used inactivated vaccines of
FMD in Saudi Arabia are, (1) Polyvalent vaccine
contains Ol Manisa/68 and Ol BFS , A22 Iraq
24/64, A Iran 96, A Saudi 23/86 , Asial (broad
spectrum) and SAT2 Saudi 2000, and (2) monov-
alent vaccine of serotype (O) contains the two
previously mentioned strains. More characteriza-
tion of the field virus should be done by vaccine
matching and sequencing. Saudi Arabia is en-
demic with FMDV, serotype O, (O1, Manisa
strain equivalent), and a limitied outbreaks
caused by other serotypes were reported from

time to time. This seems to be due to contious im-
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portation of livestock from many African and
Asian countries (Hafez et al., 1994, Abdel Baky
et al., 2005).

This paper described the recent FMD cases
caused by serotype A in Saudi Arabia.

MATERIALS AND METHODS

A- Specimens of detached tongue epithelium,
scraped vesicles of the mouth and saliva were col-
lected from two traditional cattle herds (5 ani-
mals) located in Al-Hota province (150 Km south

of Riyadh) during November 2005.

B- Blood samples were collected from the conva-
lescent cattle herds (20 cattle), two sheep herds
(20 sheep) raised in between them and from other
two herds of sheep (20 sheep) and one herd of
goats (10 goats) raised in vicinity of cattle herds

to get serum for serological tests.

C- Laboratory investigation:

Enzyme linked immunosorbent assays (ELISA)

1- Indirect Sandwich (IS)-ELISA: Commercial
IS-ELISA test kit produced by the FMD World
Reference Laboratory (WRL), Pirbright, UK., was
used according to the manufacture. The test was
developed and validated by Roeder and Le Blanc
Smith (1987) and Ferris and Dawson., (1988) for
detection and serotyping of FMDYV in tissue sam-
ples and in inoculated cell cultures. Rabbit antise-

ra specific for different serotypes of FMDV (trap-
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ping antibodes) passively adsorbed to polystyrene
microwells. With the addition of test sample anti-
gen (if present) is trapped by the immobilized an-
tibodies. specific Guinea pig anti-FMDV sero-
type detecting antibodies are then added which
react with the trapped antigen. The bound Guinea
pig antibodies are detected by means of the rabbit
anti-Guinea pig IgG conjugated to HRPO. With
the addition of substrate / chromogen solution, a
colour develops with respect to the antigen con-

tent of the sample.

2- FMD-3ABC-ELISA: FMD-3ABC-ELISA Kits
produced by Bommeli Diagnostic, Liebefeld,
Bern, Switzerland was used as described by the
FMDV-

nonstructural proteins (3ABC) antibodies in ser-

manufacture  for  detection  of
um samples to discriminate between infected and
vaccinated animals. The test is based upon specif-
ic binding between the precoated recombinant
FMDV-3ABC viral antigen and the FMDV-
3ABC antibodies in tested serum samples. The
bound bovine or ovine sera are detected by means
of a peroxidase labeled anti-ruminant IgG . With
the addition of substrate/chromogen, a color
product develops in direct proportion to the anti-

bodies in the sample.

3- Blocking-ELISA: Commercial B- ELISA test
kit produced by FMD -WRL, Pirbright, UK was

performed as described by Hamblin et al., (1986)

and according to manufacture. The test is based
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upon specific blocking of the FMDYV antigen in
liquid phase by antibodies in the test serurn sam-
ple. Rabbit antisera specific for the different sero-
types of FMDYV are passively adsorbed to poly-
styrene microwells. After the test serum is
allowed to react with the specific FMDYV antigen,
the test serum/antigen mixture is then transferred

to an ELISA plate coated with rabbit antisera.

~ The presence of antibodies to FMDYV in the ser-

um samples will result in the formation of im-
mune complex and consequently reduce the
amount of free antigen trapped by the immobi-
lized rabbit anitsera. In turn, fewer Guinea pig
anti-FMDV detecting antibodies will react in the
next incubation steps. After addition of anti-
Guinea pig IgG conjugated to peroxidase, then
substrate / chromogen solution, a reduction in
color development will be observed when com-

pared to controls containing free antigen only.

D-Two detached tongue epithelium samples
which given positive results to FMDYV, serotype
(A) by IS-ELISA were sent to the FMD-WRL,
Pirbright. UK. For (1) Vaccine matching by as-
sessment of the antigenic deference between the
recent local isolates of the virus and a pane' of
reference selective Saudi strains and other world
strains which incorporated in the formula of
polyvalent FMD vaccine in Saudi Arabia and
elsewhere in the Middle East . In-vitro virus neu-
tralization test and ELISA were used to deter-

mine r; value. (r; = reciprocal titer of reference
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serum against field strain/reciprocal titer of refer-
ence serum against the vaccine strain) in accor-
dance with the Standards of the OIE Manual for
Diagnostic Test and Vaccine., (2006), and (2)
Topotyping by amplification and sequencing of
VPI gene of the recent local isolates of the virus
in comparison with many reference Saudi strains
and other world (Asian, African and Eutopean)
strains of the same serotype especially those
strains which were isolated recently in Saudi-
neighbor-Joining countries. A large sequence da-
tabase has been used for phylogenetic analysis to
aid in recognizing the virus inter-regional spread
and monitoring any evolutionary changes which
subsequently occur (Knowles et al., 2005 and Ku-
mar et al., 2004).

RESULTS

Epizootiological data:

The reported data revealed that two traditional
cattle herds were classically affected with FMD-
clinical signs of fever, vesicular stomatitis, ve-
sicular dermatites in coronary band with morbidi-
ty rate of approximately 90%, and without mor-
talities. No clinical signs were observed in herds
of sheep and goats raised in between or in vicini-
ty of the affected cattle herds. No history of re-

cent vaccination against FMD in these herds.

Virus detection and typing:

Examination of the detached tongue epithelium,
scraped vesicles and saliva samples with indirect
sandwich-ELISA revealed 40% positive FMDV
serotype A.
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Serological results:

60% and 85% of convalescent cattle serum sam-
ples were positive to FMDV-nonstructural pro-
teins antibodies 3ABC and FMDV-structural pro-
teins antibodies as detected by FMDV-2ABC
ELISA and blocking - ELISA, respectively. Only
25% of serum samples were positive to FMDV,
structural proteins antibodies in two sheep herds
which raised between the affected cattle herds,
while herds of sheep and goats raised in vicinity
of the affected cattle herds were reacted negative
to both FMD-3 ABC ELISA and blocking- ELI-
SA, (table) 1.

Determination of rl value:
r; values by virus neutralization (VN) test and

ELISA are shown in table (2).

Mean r; values of 0.37, 0.26, 0.16, and 0.12 were

_ obtained by VN in comparison to reference

strains of A SAU 95, A22 Iraq 24/64, A MAY 97
and A Iran 96, respectively. rl values by ELISA
were > 1.0, >0.95, > 0.88, 0.54 and 0.16 in com-
parison to reference strains of A SAU 95, A 4164,
A22 Traq 24/64, A 5925 and A MAY 97, respec-
tively.

Sequencing results:

Dandrogram of the VP1 gene nucleotide sequenc-
ing of the recent local isolates of the virus (15/
2005 and 16/2005) in comparison to group of the
reference strains of FMDYV, serotype A revealed
that the isolates are genetically typical to A Iran
2005 isolates.
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. Table (1) FMDV, serotype, A infection in two traditional catﬂe herds,

.

four sheep herds and one goat herd. )

FMDV, : FMDV antibodies in convelesant
R : R . serotype A . e cattle sera and in sheep and goats .
Antmat f Moot | Clmcar g | R0 seradecsza s
e | T | ety | ms [euse | pagEe
| IS-ELISA : ) .
_—
Fever, aneroxia, ; ) ]
vesicular stomatitis, : . . C
2 and dermatitis in Frell pocogll B Ciod  60%
cronitls with ° 1. ade o
lamness : - )
: ‘ - S . - 820
2 No signs oy 0/20 R -
: " : . .. . ov )
2 - No sigds .. 0/20 020 -
"1 . Nosigas Tonto | ono .
S

-/- : No. of positive samples / test samples -

(1) Sheep herds raised with the affected cattle herds.

) Sheep herds and goats herds raised in vicinity of the affected cattlc herds

IS-ELISA: Indirect Sandwich FLISA :

3 ABC- ELISA: ELISA for detection of FMDV - nonstructural proteins (3ABC)-
antibodies ‘ _ ' ' - o
B-ELISA: Blocking ELISA for detection of FMDV - strustural proteins - antibodies
- Negativc A

- Table (2): r; value of the FMD, serotype A, Isolates A SAU 15/2005 and
A SAU 16/2605 in comparison with other strains of the same serotype,
" as obtained by VNT and ELISA at FMD-WRL, Pirbright, UK

r; Values by VNT .

Ref.No | A2z |ATRANVAMAY L 44164 | A'5925 | ASAUYS
A SAU : Not Not A
15405 0.28 0.12 0.16 tested tested 033

A SAU Not | Not | e
605 | 925 | 012 | 017 ] oqed | tesea | - O30
Mean | 0261 012 016 | - 1 =~ | o037

r; Values by ELISA -

ASAU | : Not _ ' g
s | >088 | Nt ol 0u7 | >0 [ 0s0.| >10

A SAU Not ) ] ..

o0y | >oss | DO o015 i >10 0.58 >10
Mean | >0.88 | 016 | 5005 | 054 >1.0
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DISCUSSION

Very limited cases of FMDV, serotype (A) infec-
tion were reported by November 2005 in two tra-
ditional cattle herds in AL-Hota province (150
Km south of Riyadh KSA). The last reported cas-
es of FMDV, serotype A infection were identified

at 1995 in cattle, and sheep (Farag et al., 1998b).

Saudi Arabia is endemic with serotype (O), Ol
Manisa equivalent virus of FMD, and flair-up of
the disease caused by other serotypes or subtypes
is expected in any time as a result of the follow-
ing;(1) The continuous introduction of millions of
sheep, goats and cattle from many African and
Asian countries where different strains of FMDV
may be exist, (2)Vaccination against FMD is
mainly applied in dairy cattle, while most of the
individual (traditional) herds of cattle, sheep and
goats are irregularly vaccinated or not vaccinated,
and (3) Local quarantine measures are not strictly

applied for infected and contact animals.

Typical clinical signs of FMD including high fe-
ver and vesicular stomatitis with aneroxia, and
vesicular dermatitis in coronary band with lame-
ness were observed in approximately 90% of cat-
tle.

FMDYV, serotype A was detected by Indirect
Sandwich-ELISA in 40% of the received tissue
specimens which collected from the clinically af-
fected cattle. Commercial test kit of IS-ELISA
for detection and typing of FMDV manufactured
by FMD-WRL, Pirbright , UK is valid to monitor

Vet.Med.dJ.,Giza.Vol.56,No.2(2008)

O1 Manisa strain of DMDV at infectivity titre of
2> 3.8 log10 TCIDS0O /ml (unpublished data).
While 85% of convalescent cattle exhibited posi-
tive FMDYV, serotype A-antibodies in their serum
samples by blocking- ELISA, FMDYV, nonstruc-
tural proteins- antibodies were detected in 60% of
their serum samples by 3ABC-ELISA Kkit.

On the other hand, no clinical signs of FMD were

observed in two herds of sheep raised with the af-

 fected herds of cattle. Serological test are particu-

larly useful for the surveillance program during
outbreaks to identify silent infection in species
like sheep and goats which show little or no signs
of disease (Remond et al., 2002). Only 25% of
sera collected from these two herds of sheep was
reacted positive to FMDYV, serotype A antibodies.
No positive samples by 3 ABC-ELISA has been
found at all. These results supported that the in-

fection of sheep with that virus was likely to be

~ mild. Serological findings indicated that subclini-

cal infection with FMDV in sheep and goats in
Saudi Arabia is more common (Farag et al.,
1998a). Field sera drawn from two sheep and
goats herds raised in vicinity of the affected cattle
herds were given negative at all for both Block-
ing-ELISA and 3 ABC-ELISA. The new virus
isolates - vaccine matching test (in-vetro VNT
and ELISA) and origin tracing tests (VP1 gene
RT-PCR and sequencing) in comparison with
other reference isolates of the same serotype orig-
inated from district geographical areas (Asian,

African and European) (phylogenetic analysis)
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were done by FMD-WRL, Pirbright, UK as an
essential for disease control. Vaccine matching
tests and phylogenetic analysis revealed that the
isolated viruses of Saudi 2005 are antigenically
closely related to strain A22Iraq24/64 which is
ready incorporated in Saudi polyvalent FMD vac-
cine formula, A SAU95 and A1464; and geneti-
cally identical to isolates of A Iran2005. FMDYV,
serotype A is the most often associated with out-
breaks of FMD in Livestock in Iran. Fortunately
the current used polyvalent FMD vaccine in Sau-
di Arabia contains 3 different strains of FMDV,
serotype A and no farther cases of FMDV, sero-
type A has been recorded out side the infected

area since that time and until the end of 2007.
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