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INTRODUCTION

Traditional methods used for
control of Foot and Mouth Disease
(FMD) have included vaccination
of cattle and buffaloes with tissue
culture-formalin inactivated-
aluminium hydroxide gel vaccine
(Moussa et al., 1974). Successful
immunization of livestock is
known to depend on many factors
including the method of vaccine
evaluation. The choice of sujtable
method is also dependant on its ef-
fect , on the general tolerance of
the vaccine and its safety (Gill et
al., 1959). (It is also clear that, a
serious economic loss brought
about FMD vaccine when tested in
cattle). However, here is not alto-
gether surprising as there is a gen-
eral dearth of readily accessible
data on the benefit cost aspects of
FMD control in any of the sectors
of livestock industry.

In the following study, compar-
ative study and standardization of
different methods used for FMD
vaccine evaluvation.

MATERIAL AND
METHODS

Material:

a) Twenty male mixed breed
calves, 12-18 months old and sus-
ceptible to FMD virus.

b) Baby mice, 2-3 days cld were
used for 1solation and titration of
FMD virus.

c) Guinea pigs, 500 grams body
weight were used for preparation
of the hyperimmune sera and FMD
vaccine potency.

d) EMD virus type , (strain O/
72-Egypt )was used.

e) Guinea pig hyperimmune ser-
um, was prepared according to
Traub and Maaso (1944).

f) Formaldehyde, 30.03 molecu-

lar weight was obtained from BDH
Chemical Ltd. Poole, England.

g) Aluminium hydroxide gel,
2% strength and 1.3% AL,04 dry
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matter was produced from Suprex
Copenhagen Denmark.

h) Saponin was used as 10% so-
lution and obtained from BDH,
England.

i) merthiolate (Thiomersal was
used at a concentration of 10,000
as a bacteriocidal agent.

Methods:

Potency test in guinea pjgs:

Five groups of guinea pigs, each
of 5 animals, were inoculated with
1 ml. of 4 fold dilution of the pre-
pared FMD vaccine S/C and one
group left as a control. All animals
and the controls were challenged

with 10* MID, guinea pig adapted
virus and the guinea pig protective
dose {ifty (GPPDs() was calculated

according to Karber's Method
(1931).

FMD vaccine preparation:

Five batches of the vaccine were

prepared according to Moussa et
al. (1979).

Serum ncutralization Lest
(SNT):

The micro-plate technique was
used as described by Hable (1969).

Passive haemagglutination test
(PHA): The test was done as de-

scribed by Reda and Wittmann
(1972).
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EXPERIMENTS AND |
RESULTS ;

- Safety of FMD wvaccine

batches:

The innocuity test was checked

by intradermolingual inoculation of
1 ml. in 10 sites of the tongue of
susceptible calf (Hlenderson, 1953)
and by inoculation of 0.1 ml. of
each batch via intraperitoneal route
in 7 groups of unwecaned baby
mice, also by inoculation in tissue
cultures. The vaccine was safe by
showing no lesions or cytopathic
effect.

Evaluation of FMD vaccine:

batches was by estimation of guin-
ea pig protective dose (GPPDg) in

guinea pigs and cattle as shown in
table (1).

Immune response of cattle

vaccinated with _the prepared

FMD vaccine batches then_chal

lenged with the virulent FMD
strain:

Five groups of susceptible

calves (each of 4 calves) were vac
cinated subcutaneously with 5 ml
dose of cach prepared vaccint
Sera from each gorup were collect:
ed periodically at 7, 14, 21 days
post-vaccination (DPV). The im-
mune response of vaccinated
calves were studied using SNT and
PHA tests and the achieved datd
were shown in table (2).
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21 days post vaccination, all the i, ¢ 104 D, FMD virus via in-
vaccinated animals and the control

' oroun were challenged by incula- tralingual route then examined dai-
R R gec by ly for 7 days for any local reations.

Table (1): Results of estimation of FMD vaccine potency in guinea pigs

and cattie (GPPDsg) -
Dilution of FMD vaccine* Calculaed Calculated Cattle pro
Batch GPPDsg | GPPDgy  frection per-
No. fundil | 174 | 116} /64 |' 256 expressed| per Sml. | cenlage
uted in | ml. dose
1 %;4' g;: :ﬁ 3/4 ‘:‘: 0156 | 158.10 100%
2 4/4 |4/ 0227 | 12560 100%
3 |0 oMy 0hts 44 ) o00s6 | 50000 100%
4 |04 0L 0M g [44 ) gos 315.5 100%
5 |04 0404 s |44 poss | 50000 100%

GPPF g~ Guinca pig protective dose fifty in 5 ml vaccine dose

' =~ Dilution of FMD veccine inoculated in guiaes pigs end
chullenged 21 days post - vaccinalion
- ~ Number of puincs pigs showed generalizatioa over Lotal

number of chal lenged mnimals
aes = Four cattle vuccinaiod with FMD vacane and challenped
with virulent FMD wirus.

Tabile(2): Resulis of determination of FMD -.mibod_r level from sera of calves vaccinated
with 35 batches of vaccine then challenged with FM DD virus sarain Oy /72 Fgypt.

1isuch Animal Woesks Pon vacanslion R exurs of chlllt:-ngg-
Na Mo Taa WP Tnd WITW Aed WIFY M) lssons
SNT PUAT|SNTIPHAT [SNT PHAT | Primary | Secondary
T 03 100 |0G 08 [TZ 1 1. =
2 045 ) 06 |06 -] 1.5 § 1.5 - o
! A | o6 } 09 Jois 1.5 1.35 1 1.65 =
4 06 3 09 |09 12 1.35 | 1.35 - =
Average 0.49 : 0.71 |0.71 1.01 1.31  1.42
- - s o -
1 03 § 06 |o6 I 09 |os | o9 - -
& 2 03 1075 |0.75 ! 06 1.05 § 1.2 - i
3 06 | 0.6 |06 1.2 1.5 ! 12 - s
a 03 3 06 |06 09 |1.65 | 1.5 -
Average 0.38 : 0.64 (0.64 0.9 1.2 ; 1.2
e - -y - i . - ..I.. - -
g TS TS I T3~ a3 7135 - =
i 2 1.a5 ' 1.2 1.2 § 1.05 1.5 1 1.05 - =
: 3 09 | 1.35 [1.35 1 1.05 1.6 ! 1.65 = -
4 03 ;1.35 |135 1 1.05 1.6 |} 1.65 - =
Average | 0.58 : 1.31 1.3 1.05 1.64 = 1.76
eSS T ias T s T ies 1A |« | -
P 2 12 + 12 |15 ‘ies |8 | aa + =
a 09 | 1.5 |12 1 1.35 |1.65 ! 1.65 = -
= 06 + 1.5 (1.2 } 1.2 |1.a5 1.8 Z =
Average 09 1142 |1.31 § 142 |1.61 | 169
L bk LD ST SIS S — I ——— b —— e -——— - A T -
1 09 1 1.5 |15 } 165 |i-65 T 1.8
= 2 1.2 1135 | 1.8 , 1.85 1.95 1 1.8 = et
3 12 135 [1.8 1 1.8 2.1 1 165 2 Z
< 06 1 09 109 | 1.2 1.05 ; 12 — -
Averuge | 0.89 11.03 |15 ; 1.55 |[1.65 | 1.65
L
Comrol + 2
* “+
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Table (3): The comparison between GPPDsg infeativity titer, CFT , SNT and PHAT.

Cattle . FMDV
ch : SNT PHAT
Baich | GPPDgo/mL | protection InfediVty | particle |[CFT/mL | 'in in |
percenlage : d
ose Logio | Logys!
1 1.156 100 % 10855 |316* 106 1.9 131 1.42
2 0227 100 % 107275 | 57 106 1.3 128 120
3 0.056 100 % 108 100 * 106 1.6 1.64 1.76
4 0.08 10% | 1085 |316°906| 16 161 | 169 |
i
h 0.056 100 % “}3 100 * 106 1.6 1.65 1.62 |
1

The comparative studies be-
[ween Vaccine potency test in guin-
ea pigs, cattle and different meth-
ods by using different batches of
FMD wvaccines are shown in table
(3).

DISCUSSION

[From the data achieved in this
study, values of 0.227 10 0.056
GPPDgy/ml., were obtained for all

5 prepared FMD vaccine batches.
Accordingly, the tested FMD vac-
cines could be accepled for cattle
immunization. Current literatures
of Moussa et al. (1974) and Awad
et al. (1979) showed that locally
prepared conventional FMD vac-
cine proved o contain 0.21-0.3 ml.
GPPDg. Also, Mackowiak et al
(1966) found that by statistical
analysis of data oblained from us-
g 1500 guinea pigs and 1000
cattle, a valve of 0.15-0.4ml.
GPPD g, were satisfactory for suc-
cessful immunization of cattle with
such vaccines. Similarly, Mowat
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(1974) showed that, the minimum
accepted GPPDs, varied from

0.35-0.5 ml. The superiority 1=z
GPPDg, obtained by this stucy

over that in the current literatures
could be attributed to the higher
antigen content incorporated in the
FMD vaccines under test.

Furtherly, and to complete the
evaluation of the prepared FNID
vaccines in guinea pigs, its im-
mune response was studied using
different serological techmgue
Passive haemagg lutination (PHA®
and serum neutralization (SN) test
were used Lo assess the immune re-
sponse of susceptible calves to pre-
pared FMD vaccines. The results
achieved showed that, the prepared
FMD vaccines were able to evoke
SN and PHA types of anubodies w
a considerable titers over a penod
of three weeks after which the ani-
mals were challenged and proved
to be protected. The SNT revealed
also that, SN antibdey levels were
in general running parallel to that
of PHA antibody level but an
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slightly lower titre.

The level of antibody titres
aceved at 3 weeks postvaccination
were favourable to protect animals

T exposad to virus infection. Pas-
sive haLﬂaaeluLmaUcm test (PHA)
was gquite sensitive as SNT
Moresu el al., 1973).

Van Bekkum (1970) observed a
high degree of correlation for type
"C" between the GPPDsgand the

verage neutratization titres in

ups of 30 or more of catile. Be-
tween these methods a correlation
cosfiicient of 0.93 was found for 8
vzcoines which also suggested that,
tnie GPPDgg can be reliable tool for

evzlualing vaccine potency in
czzile. Also, the relatonship be-
tween the ltre of nevtralizing anti-
nody in cattle and protection
zzzinst intradermolingual chal-
lzenge 15 well established (Van
Bekkum, 1969; Brooksby, 1968
Luczm et al, 1969 and Mackowi-

ak et al. 1959).
SUMMAR Y

Five balches of different antigenic
FIM DV ulrations were lested in guinea
pips using guinea pig protective dose fifty
((3PPDgq). all propared balches gave
{OO% protection when inoculated into
susceptible catle and challengec with vir-
ulent FMD virus.

I'he FMD vaccine batches were inocu-

. lated into susceptible calves and examined

for 3 weeks. The SNT revealed that the
517 antibody levels were in general run-
ning parallel to that of PHA but in slighdy
low er uter.
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The comparison between the evalua-
tion of the prepared FMD vaccine batches
both in vivo and vitro showed that vac-
cines with varying parameters could in-
duce good immune response in both la-
boratory and field animals.
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