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SUMMARY

Goats play an important role in the epidemiology
and transmission of Foot and Mouth Disease
(FMD). It is important to identify animals which
were exposed to the virus and have developed an-
tibodies. Such animals may become carriers and

thus be a potential source of a new outbreak.

Certain viral non-structural proteins (NSN) are
produced during the process of infection by FMD
virus (FMDV) and against which immunoglobu-
lin may be formed; the most reliable single NSP
indicator is the poly-protein 3ABC, antibodies
which appear to provide conclusive evidence of
previous infection, whether the animals have been

vaccinated or not.

A serosurvey was done in different provinces in
EQpt 10 detect the infected goats by FMDV

th . : ; s
fough using different serological tests. Serum
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Neutralization test, ELISA and FMDV-3ABC
ELISA. It was found that goats gave a positive re-
sult to FMDV-3ABC ELISA which indicates the
presence of previous infection between goats
which remained sub clinical and acted as a carrier
and as a source of infection causing outbreaks be-

tween other species as cattle, sheep and buffalocs

INTRODUCTION

Fool-and-mouth discase virus (FMDV) is a picor-
navirus that causes an acute vesicular disease of
cloven -hoofed animals. This virus continues to
threat the livestock worldwide with outbreaks
causing severe economic losses (De Avila et.al
2005), so FMD is included in the list A of the Of-
fice International des Epizooties (OIE) (Nora

Mattion et al, 2004).

Patil et.al (2002), explained the epidemiological

role of small ruminants in  Foot-and-Mouth


https://v3.camscanner.com/user/download

dinecane (FMD) outbreaks has been generally ne-
gleeted. Although, the disease in these species is
sub-clinical in nature, their role as virus carriers
represents, reservoir for further infection and
spread of disease, Huang et.al (2001) found that
EMD virus  (OfTaiwan/1999)  during  January-
February 2000, however, this virus has spread to
dairy cattle and goat herds, causing severe mortal-
ity in goat kids under two weeks old and vesicular

lesions in dairy cattle.

Kitching and Hughes (2002) indicated that sheep
and goats are highly susceptible to infection with
FMD by the acrosol route. The virus probably
most often infects sheep and goats by direct con-

[HIY B

In Egypt, goat herds are not vaccinated against
IFMD. and as mentioned are susceptible for FMD
and usually take infection and become apparently
healthy (carrier) and spread disease to other live-
stock. So. it must not ignore that these carrier ani-
mals can cause the spread of infection between

livestock, by detecting the carricr goats.

Bronsvoort et.al (2004), mentioned that the devel-
opment of a serological test for Foot-and-mouth
discase virus (FMDV) which is quick and easy to
use, can identify all seven serotypes, and which
can differentiate vaccinated from convalescing or
potential virus carriers would be a major advance

in the epidemiological tool kit for FMDV. The
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non structural polyprotein 3ABC hay recen),

been proposed as such as antigen,

The detection of antibody (o non-structural py,,
tein (NSP) of FMDV has been used 1o identify
past or present infection (DeDiego et al.199;,
Brocchi et al., 1998: Dekker et.al., 1998 and My|;.
rat et al., 1998).

Perhaps the most reliable single NSP indicator is
the polyprotein 3ABC antibodies which appeary
to provide conclusive evidence of previous infec.

tion (Mackay ct.al, 1998).

(1997) stated that antibodies
against 3ABC have been detected up to 395 days

Sorensen et.al

post infection in both cattle and sheep. Whilst,
Kitching (2002) reported that the 3ABC antibod-

ics persist more than 12 months.

This study is aiming to determine the infected
goats using chekit-FMD-3ABC ELISA 1o explain
the epidemiological role of goats in transmitting

of the infection.
MATERIAL AND METHODS:

- SERUM SAMPLES:

125 goats serum samples were collected from
different Governorates in Egypt (Sharkia, Meno-
fia Kaliobia and Cairo), serum was inactivated
(56 oc, 30 minute), and ncutralizing antibodies

were assessed against FMDV type (O1/Aga93).

Vet.Med.J..Giza.Vol.54,No.4(2006)
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e ’
rable (1) goats’ serum samples collected from different Governorates in Egypt:

D i
- vernorates Regi
-—(Jff—___- gion Number of samples taken
Cairo El Marg- Ain shams- Ezbet el nakh]. From 1- 50
Kaliobia Balaks- Shebeen E) Kanater-Banha From 51-75
Menofia Ashmoun villages From 76- 100
Sharkia El Balashon village- El Zagazig From 101 - 125
e
.Virus: OD: Optical density.

Foot and Mouth disease virus (FMDV) type O1/
93/Aga-Egypt.was used.

Tissue culture adapted virus (on BHK,, cells)

was used in SNT and preparation of sandwish Eli-

sa antigen.

The SNT was carried out according to Ferreira
(1976). the titers expressed in logl0 were calcu-

lated according to Karber (1931).

- Liquid-Phase Blocking Sandwich Elisa (LPBE):
The sandwich ELISA was carried out according
to Voller et.al (1976) and Hamblin et al (1986) for
reagent preparation and test method, respectively.
-The CHEKIT-FMD-3ABC ELISA, was provided
by Bommell diagnostics.Liebefeold-Bern, Swil-
terland. The test was performed as described by

the manufacturer using the following calculation
formuly

OD samples - OD negative

OD positive - OD ncgative

Vet
Med.J. Giza.Vol.54.No.4(2006)

Negative: Negative control 0.069

Positive: Positive control 1.242
RESULTS

The results tabulated in table (2) showed that 14
serum samples out of 125 were positive for the
presence of FMDV antibodies, with serum neu-
tralizing titre ranging between log;o 0.3 and 2.4
by using SNT.

The results of detection of antibodies against
FMDV obtained by ELISA showed a slight in-
crease with titre ranging between log;o 0.3 and
2.7. It was clear that the ELISA was little sensi-

tive than SNT as a tool for serological assess-

ment.

The collected sera were tested for- detection of

specific antibodies against the non-structural
protein 3 ABC in (Table, 3) by using FMD-3

ABC-ELISA. We found that all samples positive
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for the presence of FMDV antibodies, gave posi-  These positive results attributed that the detecyg
tive results for the presence of 3 ABC antibodics FMDV antibodies by using ELISA ang SNT

with a percent ranging between 32 and 65. were due to infection with FMD.

Table (2) Tracing of antibodies against FMD in goat sera by SNT and Liquid-Phase
Blocking Sandwich ELISA (LPBE) expressed in log;

sample | SNT | ELISA | sample | SNT | ELISA sample | SNT | ELISA | sample | SNT | ELISA sample | SNT | ELISA
No. No. No. No. No. -
1 0 03 26 0 0.75 51 0 0.6 76 0 0.3 101 0 L_
2 0 0.6 27 0 0.3 52 0 0.6 17 0 0.3 102 0 0,!_‘
3 0 0.6 28 0 0.3 53 1.3 1.7 78 0 0.3 103 0 OL
4 0 0.6 29 0 0.3 54 0 0.7 79 0 0.6 104 1.4 IL
5 0 09 30 0 0.6 $5 0 0.6 80 1.3 1. 65 105 0 03
6 0 0.75 31 1.3 1.8 56 0 0.3 81 0 0.9 106 0 06
7 0 0.3 32 0 0.3 57 1.4 1.7 82 0 03 107 0 0.9
8 0 03 33 0 0.6 58 0 0.6 83 0 03 108 0 0.6
9 1.3 1.7 34 0 0.9 59 0 0.6 84 0 0.3 109 0 0.6
10 0 03 35 0 03 60 0 0.6 85 0 0.6 110 0 0.6
11 0 03 36 0 0.3 61 1.4 1.8 86 0 0.75 111 1.5 1.8
12 0 0.3 37 0 0.6 62 0 0.6 87 1.3 1.8 112 0 0.6
13 0 03 38 0 0.6 63 0 0.9 88 0 0.3 113 0 0.6
14 0 0.3 39 0 0.6 64 0 0.75 89 0 0.3 114 0 0.3
15 0 09 40 0 0.6 65 0 03 90 0 0.6 115 0 03
16 0 0.3 41 0 0.3 66 0 0.6 91 0 0.3 116 0 03
17 0 0.3 42 0 03 67 0 0.6 92 0 0.6 117 0 06
18 0 0.3 43 0 0.6 68 0 0.6 93 0 09 118 0 0.9
19 | o | o6 44 o | os 6 | 13] 13 94 o | o9 e | o | o3
20 | o | o3 s | o | o3 70 o | o3 95 1o | o3 120 | o | o6
2o | o6 46 ) o | o3 n_1o Jos | o6 | o | o3 120 | s | 1s
20 10 Lo todoes In {ole [w [o]o | 1m 1.3 | 1es
2 0 | 06 | a8 o | o3 B o | os 9% | o | o3 122 | o | o¢
24 0 0.3 49 1.8 2.4 4 0 0.9 9 0 0.6 124 0 0.3
25 0 09 S0 2.1 2.7 75 0 03 100 0 0.6 12§ 0 0.6

+ve SNT samples 14 = to +ve ELISA samples = + ve 3 ABC ELISA samples.
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Table (3): Tracing of FMD-3 ABC antibodies in goat sera samples calculated in percentages:

B

ample oD |% | Sample | O.D % |sample |OD |% Sample |OD |% |sample |OD |%
o — b No |, No "

| Joom o L 26 loowlo | si lows [o | % |oom |o | 1m lows |ss
[ 2 oMl 1S 10012 10 2 o0os6 [0 | 77 |oos7 [0 [ 102 oo |0

(=3
-~

0
| 3 oo 28 10069 3 fosi2 |36 | 78 loasz [ss | 103 0069 |0

o

o lomr |ss| 29 10229 |29 | ss fo206 {11 | 79 o206 | | 104 foas0 |32
s oors o [ 30 1013 [ss| ss o206 {11 | 80 |oae9 |32 | 105 0069 [0
6 lo3w |1s | 31 Jodor |3 | s |ozs [29 | s fo224 |29 [ 106 0206 |1
7 (0309 |19 | 32 10141 |5 57 lo469 (32 | 0437 |ss | 107 [0067 |0
s lozs {1 | 33 o326 |15 | s ooes |o | 83 |ooe9 [o | 108 o326 |13
o Josso |3a | 34 oo |o | s loosr |o | 8¢« |oow [0 | 109 0069 O
w0 Jowrfss| 35 Jow |s | e Joom o | s loom Jo | 10 loms 1S
0 loxe |29 | 36 looss [o | 1 losiz [36 | 8 |03 [us | 11 }o469 [32
o looss lo | 37 loow {o | 6 Joze |u| & fosi2 {36 | 2 [oon {0
| 1 loom o | 3 looslo | @ low |s | 88 Loow fo L 13 0069 |0
i Jonr Iss| 39 loom o | e [oww |ss| s loos9 Jo | 14 joMl i3
s lose [1s | a0 loayr |ss| es loxmo Joo | oo looss lo | 1s 10070 10
6 looes lo | & loowo |o | e Jooss Jo [ o1 Jown s | 16 Loom 10
0 looss lo | © looss lo | &1 [ooes lo | oo losos [u Ly Louy i35

18 0070 |10 4 0206 | 1 68 0070 |0 93 0070 |0 118 0.326 115
19 032 |15 4 0.068 |0 69 0469 |32 94 00712 10 119 0206 |11
20 0069 [0 45 0070 |0 70 0070 |0 95 0206 |11 120 0069 |0
2l 0070 [0 46 0206 |11 1 0069 |0 9% 0309 |19 121 0512 |36
n 0141 |5 47 0.141 |5 i 0073 |0 97 0309 |19 122 0.512 |36

0

b

2 | 0069 @ oms is | m lowe [is | o8 looss jo 1 13 L0MM
u |0 w0 loms |ss | 7 oo {20 | o lojo Li9 | 14 OIS
s s |20 | so losso es | 75 [oe lu | w0 10309 1D s |oxme |29

Above 30% +ve
Less than 20% - ve
20% - 30% ambigious.
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DISCUSSION

Goats were not included in the program of vacei-
nation in Egypt against FMDV., However, il is ob-
vious [rom the present study that goats may be ap-
parcntly healthy while they may be infected and
remain as a carrier and a source of spread of
FMDV and may be a focus for a new outbreak.
Goats play an important role in the cpidemiology
of FMD. The clinical signs of the diseasc in goats
were hardly visible. With this peculiarity goat
may lunction as repository of the virus (Uppal
2004). The only way to efficiently identify carrier
goats is by detection of antibodies against non-

structural proteins of FMDV, such as 3-ABC.

The detection of FMDV-3 ABC antibodies indi-
cated that the animal was infected naturally or ex-

perimentally (El-Shehawy , et al 2004).

This study was planned to diagnose FMD in the
infected apparently healthy goats by the usc
CHEKIT FMD-3ABC ELISA on the base of the
production of non structural protein (NSP) in the

infected goats.

Al the same time SNT and Liquid-Phase Blocking
Sandwich ELISA (LPBE) were used to detect the
presence of antibodies against FMDV Ol in the

collected goat sera.

The results obtained of tested 125 serum samples

from differemt Governorates table (2) and (3)
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showed that Chekit JABC-ELISA had 4 high en.
sitivity than that of SNT. These result agreey witl,
Bronsvoort et al (2004) who found hy, Che
ELISA has a very high sensitivity of 92q,
90% specificity if compared with SNT g 1, golq
standard. These results also agreed with Brudere,
(2004) who found that 3 ABC showed a specific.
ty >99% for bovine, ovine, and porcine sery Sam.
ples and 3 ABC can be detected as soon g 10

days post-infection.

Also these results are consistent with the siye.
ment of Hamblin, et al (1986) who explained (hy
the SNT measures thesce antibodies which neutral-
ize the infectivity of FMD virion, while ELISA
probably measurc all classcs of antibodics even
those produced against incomplete and non infec-

tious virus.

On the other hand, when the total of 125 goat sera
samples were tested using LPBE and SNT, it was
proved that presence of 14 positive samples for
the presence of antibodies against FMDV, Thex
results agreced with Kardiasis et al., (1964)) and
Bengelsdroff, (1989) who found that more than
95% of the vaccinated cattle with SN titres o
greater than 1.2 were protected from generulizcd
FMD, while cattle with SN titres less than @
equal 1.2 were not protected and developed g
eralized infection. Also the results obtaincd i
ELISA were in parallel correlation with thox
obtained with SNT and this agreed with Hi

. 0!
blin et al., (1986) who found a positive correlati®
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between ELISA and virus neutralization titres for
sera either vaccinated or involved in outbreaks of
FMDV. The protective level was 1.2 logl0 by
means of SNT which equivalent to 1.65 logl0 by
means of ELISA.. When comparing this result
with that produced by the use of 3JABC-ELISA.,
we found that all positive sera sample with LPBE
and SNT were positive by using 3ABC-ELISA
for the percentage over 30%according to manu-
facturer and Bronsvoort et al (2004). mean sure

infected animals.

In Egypt goats are not included in vaccination
program, so the appearance of any percentage of

3 ABC ELISA means previous exposure 1o infec-
tion with no visible signs. This was explained by
De Dicgo et al. (1997) who mentioned that all
sera sample from infected animals gave positive
results in the 3ABC ELISA.

The oblained results indicated that circulating
FMDV antibodies in collected goats serum was

due 1o exposure to infection with FMD and not

due 1o vaccination.

From these obvious results about the role that
goats can play a role in the spread of infection to
other amimals so, they must be vaccinated with
FMD vaccine to avoid the risk of spread of infec-

on from previously infected goals (o other spe-

cles

Vet Med J. . Giza.Vol.54.No.4(2000)

Also 3 ABC ELISA is a promising tool for FMD

control and eradication measure (Sorensen
(2005).
REFRENCES

BengelsdrolT, H. J.. (1989): Testing the effectivness ol
FMD vaccines. the relationship between the infection re-
sults and corresponding neutralization titers of vaccinal-
cd cattle. Berl Miinch Tierirztl Wochenschr. @ 102-109.

Brocehi, E.; DeDicgo. M.1.: Berlinzani, A.; Gamba, D. and
DeSimone, F. (1998): Diagnostic potential of Mab-
based ELISAs for nnlibodi.cs 1o non-structural proteins
of FMDV 1o differentiate infection from vaccination
Procecding of concerted action CTY3-0909. Ver.Q.
20:20-24.

Bronsvoort, B.M.. Sorensen, K.J.. Anderson, J., Corteyn,
A.. Tanya. V.N.. Kitching, R.Pand Morgan. KL.
(2004): Comparison of two 3 ABC enzyme-hnked im-
munosorbent assays for diagnosis of muluple- serotype
Foot-and-Mouth discase in a cattle population in an arca
of endemicity.Journal of Clinical Microbology, May
2004, p. 2108-2114,Vol .42, No.5.

De Avila A.. Diaz-San Segundo F.. Sanchez-Marmin M.A.,
Salguero FJ. and Sevilla N. (2005 Foot-and-mouth
discase virus (FMDV) causes an acule discase that can
be lethal for adult laboratory mice. Arch of Virolo-
£y.2005 Feb 5, 332(1) : 384-96.

DeDiego. M.. Brocchi, E.. Makay, Dand DeSimone. F
(1997): The non-structural polyprotein 3 ABC of FMDY
as a diagnostic antigen in ELISA 1o diflerentiaie mled

ed from vaccinated cattle. Arch of Virology, 142, 2021

203).

821


https://v3.camscanner.com/user/download

f native
Dekker. A.and Gijsen, E. (1998): The possible usc ©
i ; ical screen-
I'MD non-structural protein JAina scrological s¢
ing test Vel Q. 20: Suppl-2- d
El-Shehawy. Laila E. samira El-Kilany. A.M. Daou
(2004): 3 ABC ELISA for {
an Commission for the control of

he diagnosis of FMD in

Lgyptian Sheep.Europe
I.:ml and Mouth discasc. Appendix 68 P.416-419.

Ferrvira. M.EV. (1976): Prubade micro neutralization po-
racstudies de anticucropos de la fibre aftosa. Bltn. Cent.
panam. Ficbre Aftosa, 21 (.22)“: 17-24.

Hamblin. G. Barnetl, l.'i‘.R. and Crowther, J.R. (1986): An
ELISA for detection of antibodics against FMDV. Il
Application. J. Imm. Meth. 93: 123-129.

Huang C.C.. Lin Y.L., Huang Ts,Tu' W. J., Lee S. H, Jong
M. H.. Lin S.Y.(2001): Maleculdr characterization of
Foot-and-Mouth discus‘c virus isolaléd from ruminant in
Taiwan in 1999-2002. Vet. Microbiol. 2001 Aug §:81(3)
193-205.

Karher., G. (!‘)l'l ): 5‘(!9‘ end point caleulation. Archiv fiir
cxpcrinmnlclic Py}lllolbgic; und _ Pharmakologic, 162:

480-483. i

Kardiasis, 1., Papaus C., Broyas D., Karovalakis I.. and Sci-
menis A. (1964); Antibody responsc in cattle aftcr vacci-
nation against FMDY with a monovalent (O) vaccine in
Greece. Bull. Soc. Vel Hell,, 14: 94-104.

Kitching. R.P.( ?(X)Z):l Identification ol"cnrr'u:r and sub clini-
cally inl'cuzlcd animals and difI;crcnlialion from vaccinat-
ed animals. Rev. Sci. Tech. Off. Int. Epiz. 21(3):531-
534, A

Kitching, R.P. and Hughes. G.J. (2002): Clinical Variation
of FMD: Shcep and Goats. Rev. Sci. Tech. Off. Int.
Epiz. 21(3): 505-512.

822

Mackay, D.K.J.: Forsyth. M.AA. Davic. P g

fieyy "y
Belsham. G.J.; Flint, Mand Rayon. M 1) (19, ¢,
cntiating infection from vaccination in FMf) WSing |
pancl of recombinant non-structural proteis, . “[.
SA.Vaccine, 16: 446-459.

Malirat.V.. Neitzert. E.. Bergmann, LI Marag. -
Beck, E. (1998): Detection of catlle exposed My,
by mcans of an indircct Elisa lest using b1oengine .,
non-structural polyprolcin 3 ABC. vg. 0
(supp).2):524-526.

Nora Mattion, Guido Kong, Cristina Scki, Eliana Sy,
Eduardo Maradci, Blanca robiolo, Sergio Dulfy, Eg,,
Lecon, Maria Piccone. Ana-adir, Rodollo Bottini, Berns
do Cosentino, Abraham FFalczuk, Ricardo Maresca. (5
valdo Periolo, Rodolfo Bellinzoni, Ana Espinoza, Jo
Latorre. and Eduardo L. Palma.(2004): Reintroduct
of Foot-and-Mouth discase in Argentina: Characieriz,
tion of the isolates and development of tools for the cor
trol and Eradication of the discase. Vaccine 22; 414
4162.

Paiil, P.K., Bayry. J.. Ramakrishnac. Hugar, B.. Mst
L.D.. and Natarajan, C. (2002):Immunc responscs
goats against Fool-and-Mouth discasc quadrivalent va
cinc: Comparison of double 0il emulsion and alumins
hydroxide gel vaccine in cliciting immunity.Vacoe
2002 Jun 21; 20 (21-22) 2781-9.

Sorensen, K.J.: Brocehi. E.; Mackay. D.and DeSimons
(1997); EMD. Detection of antibodies in cattle s’

blocking ELISA. Vet Microbiol.. 23(3-4): 253-265

Vet.Med.J.,Giza.Vol.54.No.4(2006)


https://v3.camscanner.com/user/download

sorensen KJ.. de Stricker K., Dyrting KC., Grazioli §.. and
Haas B. (2005): Differentiating of foot-and-mouth dis-
case virus infected animals from vaccinated animals us-
ing a blocking ELISA based on baculovirus expressed
FMDV 3ABC antigen and a 3ABC monoclonal amti-

hody. Arch Virol. 2005 Apr: 150 (4): 805-14,

Vet.Med.J.,Giza.Vol.54,No.4(2006)

Uppal. P.K. (2004); Foot and Mouth Discase in small rumi-
nant-an issue of concern. European Commission for the
control of Foot and Mouth discasc.

Voller, A.; Bidwell, D.E. and Ann Bartlett (1976): Elisa in

medicine. Theory and practice. Bul. WHO, 53: 55-56

823


https://v3.camscanner.com/user/download

