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Abstract

This study aims to determine t'he proper dose and route
foot 2nd mouth dise'fxse (FMD), by using trivalent oil FMD va
highest protective antibody titers. .

i Six groups of sheep (6 sheep / each) were vaccinated with different doses of the trivalent
oily FMD vaccine [full (1.5 ml), ¥ (0.75ml) and % (0.37mI) doses], S/C or /M. The experiment
included challenged non-vaccinated control group ( 2 sheep for each used viral strain).

Pre- vaccination blood samples of all groups then weekly blood samples were collected to
follow up the level of induced antibody titers by using SNT and ELISA. Four weeks post
vaccination all animal groups were challenged by inoculation intradermolingual (IDL) with 10.000
ID50 (infective dose fifty) sheep adapted FMD (O & A & SAT2 types) virus and subjected to
clinical observation for 8 days. The results showed that the vaccinated animals with a full and %
dose injected either S/C or I/M were able to withstand the virus infection while animals vaccinated
with % dose didn’t. The vaccinated group given full dose through S/C route showed the highest
protective antibody titers against all viral strains of the vaccine.

Key Words: trivalent FMD vaccine, sheep, dose and route.

fqr vaccination of sheep against
ccine in addition to gaining the

Introduction
Foot and mouth disease (FMD) is a contagious viral disease of cloven-hoofed

animals which has a great potential to cause severe economic losses It also ?.ffects vt/ild
animals such as buffalo and deer (Paton et al., 2009). Foot and Mouth dxs?ase vmfs
(FMDV) is the etiologic agent of such devastating disease that spreads very rapidly and is
characterized by fever, lameness and vesicular lesions on the feet, tongue, snout andb;e?t;
with high morbidity but low mortality (Juleff et al., 2012). FMD caused by a mem

. e
i ' 191 thovirus that occurs as seven distinc
famﬂy A B tified such as O, A, C, SAT1, SAT2, SAT3

iden
serotypes of FMDYV, have been ident’ idely distributed throughout South
i i et al., 1991; OIE, 2010) which are wicely
and Asial (Franki et al., 19 arwal et al., 2002).

; : iddle East, and Asia (Agg |
Amerxcal,{Afru;z.l, th;Mlpt the disease is enzootic and many outbreaks have been r?grggg
gince 1958g2;:r1v;;gse;gymy[;es SATZ, A and O were reported in years 1950, 1972 and 2

ince 1960 and onwards

4 . Type O was the most prevalent since NGRS

respectively (A:dal:o;, ,Z:ao 22)0'1(;}9’1)’ Serotype A was recorded in Eg?lpt recently when l.t was

?Faraf : 31.{02(};05 pt Zﬁrin; 2006 through live animal’s importation where sever clinical
introduce 2y

97

CamScanner



Saad. M.A Estimation of the proper route and dose for trivalent of} FMD vaccine shee
aagd, (v,A.,

signs were recorded among cattle and buffalloes (Abd El-Rahman et.al., 2006). In addition,
serotype SAT-2 of FMD virus was later mtroduced‘ to Egypt during 2012 through Jiye
animal’s importation, isolated and typed by Veterinary Serum and Vaccine Research
Institute, Cairo, Egypt (VSVRI) and confirmed by world reference Laboratories, Pirbright,
United Kingdom (Shawky et al, 2013). Due to the presence of complicated
epizootiological field aspect, FMD is a serious problem and it is difficult to be eradicateq
from Egypt. In a country, where control of FMD relies predominately on vaccination, the
stability of the currently used vaccine with high potency is the only way 1o protect
susceptible animals against FMD (Farag et al., 2005 ® and Abdel El-Rahman et al., 2006),
It was stated that serotypes O, A and SAT2 of FMD virus have been isolated from
(Kitching and Hughes, 2002 and Mohamed 2006).

It has been proved that inactivation of FMD virus type O with binary
ethyleniemine instead of formalin improved the vaccine quality. Such vaccine adjuvanted
with aluminum hydroxide gel was successfully used for immunization of cattle and
buffaloes in Egypt (OIE. 20006 and Sonia et al., 2008). The efficacy of several adjuvants
to induce such protection showed that the aqueous IMS1313 plus inactivated FMDV
induces a higher protective immune response than the vaccine with inactivated virus alone
(Quattrocchi et al., 2004).

Both cellular and humeral immune responses of animals usually share crucial role
in the protection against FMD where the first one appears mainly more rapid than the
second one but last shorter (Soos and Tuboly 1983, and Halima et al., 1999).

It was noticed that some vaccinated animals having sub-protective levels of FMD
neutralizing antibody titers few days post vaccination could withstand the virulent virus
(Abeer and Hegazi 2008, and OIE, 2004).

For routine vaccination programs in countries and zones recognized as free from,
FMD with vaccination or in FMD endemic areas a 3 PD50 potency level is required
(Council Directive 2003). However, for an FMD vaccine batch to be eligible for use in

emergency situations within the European Member States, the PD50 content must be
greater or equal to 6 (Barnett and Cox 1999).

. The present work was designed to determine the proper dose and route for
vaccination of sheep against foot-

30 R and mouth disease (FMD), by using trivalent oil FMD
:ta;(i:me In addition to gaining the highest protective antibody titers against the used viral
ns.

sheep

I-Animags: Material and methods

Forty two local breeg ight
sheep of 3-4 mg; e ; 30 Kg body wel
Were used. They were clinically oy P months of age with 25-30 Kg

. . outh

disease virys types lthy and free from antibodies against foot and m
Op i - serum

Reutralization garg a1 Asia-2, A Iran OS5 and SAT2/Egypt /2012 as proved by seru
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2.Foot and mouth disease vaccine:
ITMD IV1rus \va‘s prqpagated in BH.K2'1 cell line in roller bottles (Huang et al.,

2011) and inactivated with Binary Ethyleneimine (BEI) as described by Soliman et al
(2013). The vaccine formulation was carried out according to the method described b .
Gamil (2010) as follows as equal parts of an aqueous and oil phase weight/ weight, anii(
mixed thoroughly. The aqueous part contains FMDV concentration in the final vaccine
formula was adjusted to be not less than 10*TCID50 equal to 2.3 to 3.3 pg of 146s for each
type of the virus per vaccine dose (Doel, and Chong1982), with saponin 1.5pg/dose as
immunostimulant, sodium thio-mersal was added as preservative at a final concentration of
0.0001 (Iml of 10% Sod Thio-mersal /10 liter vaccine). (Daoud et al., 2013).
3-FMD virus:

Egyptian isolated FMDYV type O Pan Asia-2, A Iran O5 and SAT2/Egypt /2012
with a titre 10°TCID50/ml for each type were supplied by Foot and Mouth Vaccine
Research Department (FMDRD), Veterinary Serum and Vaccine Research Institute,

Abbasia, Cairo. The virus type O, A and SAT-2 were confirmed by the World Reference

Laboratory for FMD (WRL) Pirbright London, UK. These viruses were used for
production of the trivalent FMD vaccine and serological tests according to (Ferreira, 1976)

and Hamblin et al. (1986). ;

4. Experimental Design
Forty two sheep were divided into seven groups vaccinated with trivalent oily

FMD vaccine as follows:- |
Group (1): 6 sheep vaccinated S/C Group (4): 6 sheep vaccinated /M (Full recommended dose) ‘

with 1.5 ml with 1.5 ml |
Group (2): 6 sheep vaccinated S/C Group (5): 6 sheep vaccinated ™ % dose) *
with 0.75 ml . with 0.75 ml ]
Group (3): 6 sheep vaccinated S/C Group (6): :’ist:e;g ’\;anf]cmated % dose)

With 037 /m! sheep / each virus) I

Group (7): 6 sheep not-vaccinated (control). _(For challenge as 2

on the seven groups were challenged intradermolingual
fective dose fifty) of virulent FMD virus types O Pan
t /2012 according to Vianna et al., (1994) and Farag et

Four weeks post vaccinati
(IDL) with 10* TCIDs, (10.000 in
Asia-2, A Iran O5 and SAT2/Egyp
al., (2005) and clinically observed for 8 days.

5. Samples: collected from vaccinated sheep, The sera were collected and

S samples were : . . ¢
stored at 38‘% sandpinactivatcd at 56°C for 30 minutes before being used in the serological

tests (SNT and ELISA).

6-Estimation of Humeral immuni{y: . . _ _ .
Was estimated by SNT which carried out using the micro titer technique according

to (Ferreira, 1976) and ELISA according to Hamblin et al. (1986).
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The obtained results revealed that all the vaccinated animals exhibjteq d

f the proper route and do

Results and Discussion

trivalen

‘. F D

¢in
€10 ghe,

etectab)e

ific antibodies against the used serotypes of FMD virus by the first Wee
f/}:zzlig;tion (1" WPV% using SNT and ELISA and the mean of serum ﬂelltralizingkpm
antibody titers (logio/ml) evaluated by SNT in (Tables 1,‘112 and 3 & Fig: 1) for
Tvpe (A) showing that antibody titers at the 4™ week post I/'M vaccination were
1.8, 1.65 and 1.2 log;¢/ml and by S/C vaccination were 1.95, 1.8 and 1.35 log10/m] fr

animals vaccinated with full, ¥2 and %4 doses respectively.

Type (O) antibody titers at the 4™ week post /M vaccination were 1.95, 1.8 ang

1.2 logi/ml and by S/C vaccination were 2.1, 1.95 and 1.35 log10/ml for animas
vaccinated with full, % and % doses respectively.
, Type (SAT?2) antibody titers at the 4™ week post I/M vaccination were 1.8, 1,65
and 1.2 and by S/C vaccination were 1,95, 1.8 and 1.35 log10/ml for animals vaccinated
with full, % and % dose respectively. .
Also the results revealed the mean of ELISA titer (log;o /ml) in (Tables 4, Sand

6 & Fig: 2) for Type (A) showing that antibody titers at the 4™ week post S/C vaccination
were 2.25, 2.1 and 1.65 log10/ml and by I/M vaccination were 2.1, 1.95 and 1.5 logg/mi
for animals vaccinated with full, 2 and % doses respectively .
Type (0) antibody titers at the 4™ week post S/C vaccination were 2.4, 2.25 and

1.65 logi/ml and by I/M vaccination were 2.25, 2.1 and 1.5 logy/ml for animals
vaccinated with full, % and % doses respectively..
Type (SAT2): antibody titers at the 4® week post S/C vaccination were 2.25, 2.1

and 1.65 logio/ml and by I/M vaccination were 2.1, 1.95 and 1.5 logio/ml for animals
vaccinated with full, % and % dose respectively.
Table (1): Mean FMD (type A) serum neutralizing antibody titers in vaccinated

sheep

Mean serum FMDV (A) neutralizin

g antibody titer (log;o /ml)

Route of Vaccination S/C /M
ose 1.5ml | 0.75ml [0.37 mi| .5ml [ 0.75 ml | 0.37 ml |Unvaccinated
WPV (Full) (%) (%) (Full) (%) (%) G
1st 0.9 0.75 0.6 0.75 0.6 0.45 0.3
2rd 1.35 1.2 0.9 1.2 1.05 0.75 03
3rd 1.65 15 1.05 15 . figs 0.9 03
4th 1.95 1.8 135 1.8 165 1.2 0.3

Table (2): Mean FMDV (type O) serum neutralizing antibody titer in vaccinated sheep

Mean serum FMDV

(Q) neutralizing antibody titer (logso/m!)

Route of Vaccination S/C I/M
5 ose 15ml [0.75ml [0.37 mI| 1.5 ml | 0.75ml | 0.37 ml
- (Full) (%) (4 | (Full) | (%) (%)
Zm 1.05 0.9 0.6 0.9 0.75 0.6
2 11.35 1.2 0.75 1:2 1.05 0.6
8 1.5 0.9 1.5 1.35 0.75
100

)

Unvacclnated
Control

0.3
0.3
0.3

A
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1.2
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Table (3): Mean FMD (type SAT2) serum neutralizing antibody titers in vaccinated

sheep.

Mean serum FMDV (SAT2) neutralizing antibody titer (logso/mi)

Route of Vaccination S/C I/M
ose 1.5ml | 0.75ml {0.37 ml| 1.5ml | 0.75 m! | 0.37 ml Unvaccinated
PV (Full) (%) (%) | (Full) | (%) ! (%) Control
it 1.05 0.9 0.6 09 075 0.6 0.3
z: 1.5 135 075 135 1.2 0.6 0.3
3" 1.65 1.5 0.9 1.5 135 075 0.3
4 1.95 1.8 1.35 1.8  1.65 1.2 0.3

NB. The recommended protective level for SNT: - 1.5 logso

Table (4): Mean FMD (type A) ELISA antibody titers in vaccinated sheep

Mean serum FMDV (A) ELISA titer (logyo /ml)

wte of Vaccination - s/C I/M
Dose 15mi | 075ml | 037 ml | 45ml | 0.75ml | 0.37 ml ;:fm‘ed
£y (Ful) | (4) ) | (Faly | (4) (%)
1= 1.2 1.05 0.9 1,05 0.9 0.75 0.6
25 1.65 1.5 1.2 1.5 1.35 1.05 0.6
3™ 1.95 1.8 1.35 1.8 1.65 12 0.6
4™ 2.25 2.1 1165, ;1. .1 7., 105, 74e 115 0.5
"Table (5): Mean FMD (type O) ELISA antibody titers in vaccinated sheep
i ~lean serum FMDV (O) ELISA titer (logso/mi)
/M
Route of Vaccination S/C
= Unvaccinated
Dose 1.5ml | 0.75ml | 0.37 ml | 1.5ml | 0.75ml | 0.37 ml ]
PV (Full) (Y4) (%4) (Full) (V2) (*4)
1% 135 §17) 0.9 1.2 1.05 0.9 0.6
: 6
5 1.65 1.5 1.05 15 1.35 0.9 0.
;rd 2.1 1.8 1.2 1.8 1.65 1.05 0.6
4" 2.4 2.25 1.65 2.25 2.1 1.5 0.6
Table (6): Mean FMD (typeSAT2) ELISA antibody titers in vaccinated sheep.
: Mean serum FMDV (SAT2) ELISA titer (logso/ml)
Route of Vacclration s/c M L
ose 15ml | 0.75ml 037 ml | L.5ml | 0.75ml | 037 ml Nacc nate
PV (Full) (%) (4) | (Ful) | (%) (i) | Control
1 1.35 1.2 0.9 1.2 1.05 0.9 0.75
e 1.8 1.65 1.05 1.65 1.5 0.9 0.75
3 1.95 1.8 1.2 1.8 1.65 1.05 0.75
A 2,25 21 1.65 2.1 1.95 1.5 0.75

NB. The recommended protective level for ELISA: - 1.8 loélo
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Fig {1): Mean FMD (SN) antibody titers Fig (2): Mean FMD (ELISA) antibody fiters
in vaccinated sheep in vaccinated sheep

Also the animals, vaccinated with a full, ¥ dose, injected either S/C or IM
showed protection through challenge test. However the animals vaccinated with % dose all
went down.

The control of FMD in animals was considered to be corner stone to eliminate
the disease outbreaks in endemic areas, through effective vaccination for limiting the
spread of FMD (Depa et al., 2012). Also vaccine adjuvant prolongs the immune response
and stimulate specific component either humeral or cell mediated immunity (Lombard et
al,2007) and the efficacy of the adjuvant plus inactivated FMDV induce a higher
protective immune response than the vaccine with inactivated virus alone at seven DPV.
(Quattrocchi et al., 2004).So the results are matching with those of Basarab and Pay (1982)
who demonstrated that double w/o/w oil emulsion FMD vaccines will protect weaned pigs
for the duration of their normal life span. This protection is achieved by inoculation by a1y
;’; ;ggsusfllal routes, mainly S/C or UM. The advantage of trivalent w/o/w MO{ltaﬂlfd‘;'
transportoz,f‘gccmg was attributed to depot formation at the site of injection, a vehlgtlg tl(l)e
St TE o, ofx:}';ggn throughout the lymphatic system and slow antigen releq;e ‘IVSIAZ
had varjous advz:n:)a 4 prclafiucmg cellts. Moreover, being .Oi.l emglsmn, it b?lify an
production of smaflc ges:i ike low viscosity, easy administration, greater stabl A
Cox (1999) who sy r nodules at the site of injection (Barnett et al., (1996) and Barne i
Ue 1o the proteg] gigses’f;d that Monta{ude ISA206 could prevent the loss of: poteml:l)g h
ad.sol'ption to the a{umio b }?0551bly the physical breakdovn.of i, ¥iig f(()) gree
With Barnett gng Qure hydroxide gel. Also as stated by (Doel and Pullen (1990) 28
Montanide 15206 rear;bm (2002) and (Quattrocchi et al., 2004). who mentiot¢ e
o emeriency vaccin:ti(})’nto(g):,?trrlateho“ adjuvant can be used in all target species '
Iso the S occhi et al., 2004), :
— present resylig : . . who
s iegesisa:;?: mean antibolclil; ti?igezgawt:}those obtained by Selim ;t 8;;6('32:3@ in
With thoge of 1y iicd With Alumhydroxgls MD vaccine strain 01/3/9 WV by SNT and
ad notigeq g1+ oNAMed ef al, (2073 Ly O 86! vaccine following one WEY 57 © " alone
the 4 2 the specific Ffy ) V1O Used FMD ISA206 oil bivalent Va<!ie iy
the locglly 24 8150 El-Sayeq o - cuiralizing antibody titer reached a protective ' .
Y Produceq p; et al, (2017 .5 of calves W
Ivalent FMD adiy Wwho reported that vaccination 0 i
Juvant vaceine induced higher antibody tite”

e— 1NnA
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recommended protective level (1.5 logy for SNT a
0 estimated by SNT and ELISA. This antibody tit:;i rteﬁ];?glg fm.' ELISA) for type A and
Y 34 WPV, ned within the protective level
These results indicated that the detected i
4 ; protective vaccine i bodi
were agreed with those of Fontam.e et al.,(1966) and Bashkadov, ( 132;) lvnv(lillcl)cf?:u:c?ttll?o dtllfs
yaccinated animals had protective antibodies revealed no viraemia or rise in eg de
temperature and lameness whe_n 'challenged with virulent vaccine strains of FMD virus e
The results of neutralizing antibody titers also agree with (Kardassis et al.,( 15364)
M.OHS.SH' et al..(1976) , Bengelsdorff ,(1989) , Farag, (1989) , Samira El-Kilany '(’1989) ’
K]tcl.untg ;ndttslalts- t%lgi?).and Ebale et al (2006) who reported that more than 95% ot’”
vaccinated cattle wi titers to 1.7 logyo SNspat 21 d st inati
o seteralsing FMD; 810 SNsp ays post vaccination were protected
Also these ‘obtained results revealed that there are good correlation between the
potency valuc'as obtained by challenge and those obtained by SNT and ELISA, the same
findings obtained by (Lorenz and withmann (1983), Hamblin et al. (1986), Barteling and

Vreeswij (1991) and Bomford, (1989).
So we could conclude that S/C route can be used in vaccination against FMD in

sheep and with lower doses (0.75ml) using Montanide ISA206 oil adjuvant which has a
remarkable economic point of view.
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