Egytptian J. Virol. 5 (1): 461- 470 (2008)

The Immune Response of Goats to
Concomitant Vaccination with Live Peste Des
Petits Ruminants (PPR) and Inactivated
Bivalent Foot and Mouth Disease (FMD)
Vaccines

Laila,A. Sedeek; Fatma,S. Mohamed and Manal Abo El-Yazyed

The present work was designed to investigate the immune response of goats
to the concomitant immunization with PPR and bivalent FMD (type A and O)
vaccines. The study included four groups of local breed goats, where the first
received modified live PPR virus vaccine; the second received inactivated bivalent
FMD virus vaccine; and the third group received simultaneous vaccination with PPR
and FMD vaccines. A separate group was left non-vaccinated and served as control.
All animals remained clinically normal throughout the whole experiment period. A
satisfactory humoral immune response to both virus vaccines in vaccinated animals
was identified by SNT and ELISA. It was found that there is no difference in the
immune response among different vaccinated groups and there is no drawbacks
noticed from combination of the two vaccines in the filed.
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INTRODUCTION

Peste des petits
ruminants (PPR) is an acute
highly contagious viral disease
of small ruminants (sheep and
goats). The disease was first
described in West Africa at
1942 and it was reported to have
significant destructive effects on
these species in Sub-Saharan
Africa, Middle East and South-
Western Asia. On the other
hand, large ruminants only
harbor subclinical infection and
usually act as carriers of the
infection to small ruminants
(Kang et al., 2005).

Foot and mouth disease
(FMD) is an OIE list-A disease
that  seriously  constraints
livestock  production  in
Southeast Africa (Derah and
Mokopasetso, 2005). The recent
outbreaks of foot and mouth
disease (FMD) demonstrate that
this highly contagious viral
infection of cloven-hoofed
animals continues to be a
significant economic problem
worldwide (Golde et. al., 2005).

FMD is considered

enzootic in Egypt and many
outbreaks have  recurrently

occurred involving most
governorates (Moussa et aj_
1976; Daoud et al., 1988; E|.
Nakashly et al., 1996 and Farag
et al., 2004 and 2005). The main
causative serotype of the
previous outbreaks was type O,
with an exception of the last
outbreak that caused by the
recently introduced type A
FMD virus (Abd El-Rahman st
al., 2006).

An intensive program has
been adopted for eradication of
PPR and FMD from the region
including vaccination, which is
a useful tool for the timely
implementation  of  control
programs. Since both diseases
are highly contagious; the
capability of  combination
between their vaccines to be
used simultaneously will offer
considerable  advantages in
terms of time, effort and cost
saving, So, the present work
was designed to evaluate the
humoral immune response of
goats to PPR and bivalent FMD
vaccines either singly or in
combination and to assess the
potential of  concomitant
immunization ~ with  both
vaccines.
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MATERIALS AND METHODS

1- Goats:

Twelve healthy local
breed goats of about 7
months-old were kept
under hygienic measures
to be used in this study.
Pre-vaccination PPR and
FMD (type A and 0)
antibodies were screened
in the goats and
confirmed to be
negative.

1- Viruses, antigens and

vaccines:

Live attenuated PPR virus
was used in formulation of
the modified live virus
vaccine utilized in animal
immunization; in SNT and in
preparation of the ELISA
antigen.

Types 01/3/93 and
A/Egypt/2006 of FMD virus
were utilized for preparation
of a bivalent inactivated
vaccine for immunization of

goats and specific antigens
for ELISA as well as

standard viruses in SNT.
e Viruses and vaccines

were supplied by
Veterinarv ~ Serum

and Vaccine
Research Institute.

2- Animal immunization:

Goats were randomly divided
into 4 groups (three for each)
and vaccination program was
adopted as follows:

Group (1): was injected
subcutaneously with Iml of
the live attenuated PPR
vaccine at a dose of 10’
TCIDsy/animal, according to
Khodier and Mouaz (1998)
and Samia et al. (2000).
Group (2): was injected
concomitantly with PPR and
FMD vaccines.

Group (3): was injected
subcutaneously with 1 ml of
the inactivated bivalent FMD
vaccine containing serotypes
O and A, according to
Abdel-Rahman et al,
(2006).

Group (4): was left
unvaccinated to serve as

negative control.
Serum samples were
collected from

immunized animals at
weekly intervals up to 4
weeks, then monthly up
to 6 months post
vaccination. The serum
samples were subjected
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to depicted assays using
SNT and ELISA.

3- Serum neutralization
test:

- It was used to screen test
animals for sero-negativity to
PPR and FMD prior to
vaccination.

- Also, it was
used for the
qualitative
and
quantitative
determinatio
i ~of *'the
neutralizing
antibody
response to
vaccination
with PPR
and FMD
according to
Rossiter et
al.  (1985)

~ for PPR and
~ King (2002)
for FMD.

4- Enzyme linked
immunosorbent
assay (ELISA):

- ELISA was carried out using
the indirect method
according to Anderson et al.

(1982) and Chenard ct al,
(2003).

RESULTS AND DISCUSSION

- Goat represents an animal
species of low requirements for
breeding and chair to some
extent in providing human being
with animal protein. Protection
of such animals  against
infectious devastating diseases,
like FMD and PPR, is essential
for human nutrition support and
for prevention of disease
transmission to other susceptible
farm animals as cattle, sheep

and goats.

Accordingly, the present
work was planned to know to
which extend the live attenuated
PPR and inactivated bivalent FMD
local vaccines could be used either
single or simultaneously in
vaccination of goats.

The obtained results showed
that PPR  antibodies  were
detectable in the sera of vaccinated
goats, either vaccinated with PPR
vaccine alone or simultaneously
with FMD vaccine, at the first
week post vaccination. The
antibody titers reached their peak
at the third week post vaccination
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and still unchanged all over the
experimental period (Tables 1 and
2). These findings agree with those
obtained by Khodier and Mouaz
(1998), Hanan (2002) and Talaat
(2005).

On the other hand,
vaccinated goats with the bivalent
FMD vaccine either alone or in
association with the live attenuated
PPR vaccine, exhibited good levels
of specific antibodies to both types
of FMD virus (O and A). These
antibodies were detected at the first

week post vaccination by SNT and
ELISA and reached their peak by
the 4th week as shown in tables 3
and 4, the same results were

previously recorded by Talaat et al.
(2004).

[t was noticeable that there is
no observable effect on the
immune response of vaccinated
animals to bivalent FMD and PPR
vaccines as mentioned before by
Afafl et al. (2003) and Madhusudan
et al. (2006), who found that the
component vaccines (goat pox and
PPR) did not interfere with the
immunogenicity of each other.

From the aforementioned
results, it can be concluded that
vaccination of goats
simultaneously ~with the live
attenuated PPR and the inactivated
bivalent FMD vaccines is a good
vaccination approach providing
efficient protection of goats against
the two diseases.



0'c=101my

uoneurndes 1sod 3Pam = A JM

0 0 0 0 0 0 0 0 0 0 0 b dnoin
0¢ e 61 tC | 0T | O¢C | 61 EiC 60 L0 0 ¢ dnoig
cC 0C 0°C IC | £T -0 e | o 80 90 0 1 dnoig

AdM | AdM | AdM | AdM | AdM | AdM | AdM AdM = A UoneuidoeA

UOTIPUTOJRA 150d H33M/[9A3] Apoquiue Y Jd VSITH UeaN LR D)
S1E03 PIIBUIOILA UT [9AI] Apoquue-ySITH Mdd UBIA (2) a1qeL

0°C = [9A9] 9A1NI9301d 2[qISSTULID g

“UoneuIddeA 150d SYo9M = A M
0 0 0 0 0 0 0 0 0 ¥ dnouny
£€C £C £ 0¢C 0c giC £C L0 0 Z dnoin
0¢C 0C 0C 0T 0'C 0'C 0'C 80 | 0 | dnoiny

AdM | AdM | AdM | AdM | AdM | AdM | AdM | AdM | Adm uoneu
144 4 ; 91 4| 8 14 £ I ~100®8A a1g dnou3 1eon
UOIBUIOORA 150d 29M/|5AS] APOQIIUR SUIZI[BJINAU UBDA :

"Xopur BUIZI[eIIN3U SB PISSIIAXI S1BOT pajeurooea
ur spaa9] Apoqnue Jurzijennau wniss (Ydd) siueurwnl sipad sop 91sad ueapy (1)

17 12 §99pag "V epe]

Qe



S'I=40mp

uoneurdoea 1sod 399m = AdM

0 0 €0 | 0 g0 | €0 O 0 0 yo| O £0 0 0 POl PO 0 ] €0 | €0 Q:M._O

R BT YBc 9T |STETc|TTc|rTe| < |1 fLvyovistiviierinrtlicecoloo| o o a:nmho.

Bl sTj6c|8T|LTyscTyvelec|ce|lozsriciist|er|ri|leolso|zsolecol © a:MuO

O | V S) \4 O \4 O \4 C \4 0 \4 O \4 O V] OijV O | V sdiaid
AdM +T adm g Adm 9] Adm 7| Adm g Adm & Adm € AdMZ | Adm | awiy o i
Adm 7 (UT30)) S[9A9] Apognue (JAl] UedN 1e00

SUIDdBA (JJAJ JUS[BAIQ IIM PIBUIDIBA S1BOF UI S[3AJ] Apoquiue (A VSITd UBdJA () 2[qeL

G’ = [2A3] 2AN99101d 2[GISSTUUID ]

UOTIBUIIORA SO SHoam = Ad

|
0 0 €0 0 £0 €0 0 0 0 ¥°0 0 €0 0 0O | PO tO| © 0 !¢€el o

- dnoig

1 S 8l 8T v'c (4 €T | 4 1T I'c 181 | LT | S} 60 w.o_w.o POl Q1 FG

o
P
o} ]

cdnoiy

60 | 60 | s1 | 81 {1 8z | vz | S| 15z |-we |en | -viw | s Lsuilien | dollswolvo] o lcol o

Z dnoin

O A4 (0] \ 4 (0] \4 (0] A4 (0] A4 (0] A4 (0] v (0] A4 o v 0] v

Adm 7 Adm 0Z Adm 9j Adm 7] Adm g Adm ¢ Adm ¢ Adm Adm 1 awm

Adm / (9'30]) sj2Ad] Apogniue Juizifennau (ALl Ueay

sdnoid
120D

‘Xapul FuIZIjennau se passaidxa
SUIOOEA (JIAJ US[EAIQ YIIM PIIEUIDOBA SJEO3 Ul S[2A9] Apoquue Juizijennau (] UBIN :(¢) Q1qelL

-+ HOTIBUIDOE A JUBIIWIODUOY) 0] S1B00) JO asuodsay] sunwrwy ay ],

AL3 1

B e e



£1A

Laila,A. Sedeek et al.

REFERENCES

Abdel-Rahman, 0.A.; Farag,
M.A.; Samira El-Kilany;
Ali, S.M. and Manal Abo
El-Yazyed (2006):
Isolation and identification
of serotype O of foot and
Enouth disease virus from
imported bulls and its
correlation to the current
used vaccine strain
01/3/1993. Proc. 3 Int.
Conf. Vet. Res. Div., NRC,
Cairo, Egypt, p. 91-100.
Talaat, A. Abeer (2005):
Transmission of FMD virus
from infected to contact,
vaccinated and non
vaccinated goat. Egypf.
Vet: Med. Assoc., 65 (6):
27-36.

Afaf, A.A.; Eman, M.S.;
Hanan, S.A.R. and
Osama, RS. (2003):

Response of sheep 0

simultaneous  inoculation
with  attenuated PPRV,
attenuated RVFV  and
BCG”. J. Egypt. Vet. Med.
Assoc., 63 (2): 239-247.

Anderson, J.; Towe, L.W.;
Taylor, W.D. and
Crmther, J.B. (1982). An
enzyme linked
immunosorbent  assay for

the detection of IgG, [gA
and IgM antibodies for
rinderpest virus in
experimentally infected
cattle. Res. Vet. Sci, 2:

242-247.

Chenard, G. Miedemak;

Moonen, P.; Schrijuer,
R.S. and Dekker, A.
(2003): A solid phase
blocking ELISA for
detection of type O foot and
mouth disease virus
antibodies suitable for mass

serology”. A8 Virol.
Methods, 107 (1): 89-98.

Daoud, A.M.; Abdel-Rahman,

A.O.;  El-Bakry, M.
Metwally, N.; El-
Mekkaawi, M. and Samira
El-Kilany (1988): Strains of
foot and mouth disease virus
recovered from 1987
outbreak in Egypt. J. Lgypt.
Vet. Med. Ass., 48 (1): 63-

11

Derah, N. and Mokopasetso,

M. (2005): Tropicultura-
2005; (special issue): 3-7.

El-Nakashly, S.; Abou Zaid,

A.A.; Samira El-Kilany
and Abd El-Aty, M.M.
(1996).  “Isolation  and
identification of foot and
mouth disease virus during
an -outbreak in 1993 in



I'he Immune Response of Goats to Concomitant Vaccination ...

Egypt”. ™  Sci.Conf,
Fac.Vet.Med,, Assiut
University, p.679-687.

Farag, M.A.; Aggour, A.M.
and Daoud, A.M. (2005):
ELISA as a rapid for
detecting the correlation
between the field isolates of
foot and mouth and the
current used vaccine strain
in Egypt. J. Vet. Med. Giza,
53(4): 949-955.

Farag, M.A.; Halima, M. El-
Watany and Abeer, A.
Talaat (2004): Detection of
FMD virus using a dot
immunosorbent and RT-
PCR from field samples. 1*
Sci. Cong., Fac. Vet. Med,,
Banha University, 1(4): 89-
99.

Golde, W.T.; Pacheco, J.M.;
Duque, H.; Doel, T.;
Penfold, B.; Ferman,
G.S.; Gregg, D.R. and
Rodriguez, L.L. (2005):
Vaccines, 23 (50): 5775-
5782.

Hanan, S. Abdel-Raouf;
Khodier, M.H.; Afaf, A.;
Nahed, A.K. and Daoud,
A.M. (2002): Conjugation
of a PPR hyperimmune
serum with fluoresceine
isothiocynate for

serological uses. Menoufia
Vet. J., 2 (1), April 2002.

Kang, J.N.; Young, J.; Shien,
Y. and Nam, LJ, (2005):
Clinical and Diagnostic
Laboratory  Immunology,
April, 2005, p. 542-547.

Khodier, M.H. and Mouaz,
M.A. (1998): Preparation
of a specific PPR virus
vaccine. Vet. Med. J. Giza,
46 (4B): 409-417.

King, AM.Q. (2002):
Epitopes of foot and mouth
disease virus: their change
ability in foot and mouth
disease control strategies.
Symposium Proceeding, 2-
5 June 2002, Lyons, France,
p. 297-304.

Madhusudan, H.; Singh,
S.K.; Bimalendu, M.;
Arnab, S.; Bhanuprakash,
V. and Bandyopodhyay
(2006): A bivalent vaccine
against goat pox and peste
des petits ruminants induces
protective immune response
in goats. Vaccine, 24
(34/36): 6058-6064.

Moussa, A.A.;  Ibrahim,
M.H.; Hussien, I.C. and
Staourdaitis  (1976): A
preliminaty  study  on
antibodly response of cattle
after experimental infection

£14



£V

Laila,A. Sedeek et al.

with FMD virus, 13" Arab
Vet.Med.Conf,, p. 121-131.

Rossiter, P.B.; Jessett, D.M.

Samia et al.

and Taylor, W.D. (1985):
Micro-neutralization system
for use with different
strains of peste des petits
ruminants virus. Tropical
Animal Health Production,
17 (2): 75-81.

(2000):
Thermostabilizing potential
of L-glutamic acid
monosodium salt and other

factors  improving  the
quality of peste des petits
ruminants virus vaccine.
Egyp. J. Immunol., 7 (2):
21-27.

Talaat, A.A.; Ali, M.M. and

Salama, L.S. (2004):
Immune response of sheep
vaccinated with inactivated
combined foot and mouth
disease, Rift Valley fever
and sheep pox vaccine.
Egy. J. Agric. Res., 82 (4):
1893-1904.



