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Summary, ~ Foot-and-mouth disease (FMD) virus is poorly immunogenic. There is need to improve the
quality of the vaccine by incorporating enhanced quantity of purified virus antigen to prevent sporadic
breakdown of immunity in regularly vaccinated organized herds. A technique has been standardized for
virus purification and concentration by polyethylene glycol (PEG) treatment for large scale production of
concentrated FMD vaccine. The vaccine prepared with tenfold concentrated antigen was given field trial in
an organised farm with a reduced dose as compared to the conventional vaccine, High level serum
neutralizing antibody in cattle was observed throughout the entire period of study. The concentrated vaccine
controlled the spread of the disease when used in face of outbreak in villages adjacent to the organized farm,
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Introduction

FMD is endemic in India and repeated vaccination is
recommended for better protection against the disease. Even
after regular vaccination there are reports of breakdown of
immunity in organized farms as the virus is poorly immu-
nogenic. There is need to improve the existing vaccine by
increasing its antigen content to enhance the immune response
for a reasonable period. Since it is difficult to increase the yield
of FMD virus in BHK-21 cells appreciably by manipulating
various factors the attempts have been made to develop an easy

method for concentration of FMD virus and production of

concentrated vaccine for cattle on industrial scale.

Materials and Methods

Cell and virus production. BIK-21 cells were grown in sus-
pension in batches in 300 1 fermentors using Eagle’s medium
(MEM-G) with 8 % PEG-treated bovine serum. The same medium
with § % tryptose phosphate broth and 2 % PEG-treated serum
was used for virus growth. A number of batches of FMD virus type
0, A22, C, and Asia-1 were produced in the fermentors. These
virus batches were treated with 1 % chloroform, clarified at 7 500
rpm and filtered through Seitz K5 filter pads.

Purification and concentration of virus. The filtered virus was
precipitated by adding 8 % PEG (M, 6 000) and kept at 4 °C
overnight. The virus was processed for tenfold concentration with
0.05 mol/l Tris buffer. 10 1 bell filter with one K35 filter pad and
large Orion filter with five filter pads (40 x 40 ¢m) were used for
filtration of 20 1 and 300 | batches of precipitated virus, respecti-
vely (Sen and Rao, 1986; Sen and Rao, 1990). This procedure
ensured total retention ofthe PEG precipitated virus on the filter pads.

Virus inactivation was carried out with binary ethyleneimine
(BEI) at 37 °C for 20 hrs (Bahenemann ef al., 1974).

Preparation of aluminium hydroxide saponified Alhydrogel
vaccine was done by the method of Sen and Rao (1990). A dose
of 4 ml polyvalent vaccine incorporating FMD virus types O, A22,
C and Asia-1 was recommended for cattle.

Innocuity and potency test of Alhydrogel vaccine. To test the
innocuity of the vaccine for cattle two susceptible animals were
inoculated intradermolingually 2 ml dose of the vaccine into the
tongue and observed for 10 days. Potency tests were conducted in
both guinea pigs and in cattle (Sen and Roa, 1990).

Serum neutralization (SN) test was performed in 96 well Nunc
disposable plates, following the method of Rweyemamu and
Hingley (1984). 50 ul of inactivated serum was added in each well
starting from dilution 1:8 to 1:512. This was followed by the
addition of 50 ul (100 TCIDso) of respective virus to the diluted
serum in each well, The mixture was incubated for 1 hr at 37 °C.
50 ul of BHK-21 (Glasgow) cells (1 million cells per ml) with
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Table 2. Potency tests of vaccine prepared from single PEG
concentrated and BET inactivated FMD virus

Vaceine batch  Virus type Guinea pig Cattle
No. C index protection
(%)
] Asia-1 2.57 ND
2 O 2.44 ND
3 O (pilot scale) 4.0 ND
4 C (pilot scale) ND 100
5 0] ND 80
& A22 (pilot scale) ND 100

ND —- not done.

Table 3, Immune response in catile vaccinated with single PEG
concentrated polyvalent FMD vaccine (dose 4 ml), State Livestock
Farm, Hessarghatta, Bangalore

Immune SN index (log SNso)’
response R s
against Ist vaccination 2nd vaccination
type Day

0 25 45 164 0 45 164
Q 1.57 1.75 L76 2,06 2.06 2.09 2.05
C 1.24 1.84 1.91 2.30 2.30 2.30 2,40
Asia-1 1.46 2.01 2.01 2.20 2.20 2.10 2,12
A22 1.44 2,16 216 2.06 2.06 2.25 2,06

0' . Y
Mean value of 20 vaccinated animals.

genic components from vaccines (Bauer ef al., 1970). The
method can be applied on a large scale and the virus can be
concentrated up to 1 000 times. At least 95 % of the proteins
from the virus culture harvest are removed (Barteling and
Vreeswijk, 1990).

In large scale production, the concentration of FMD virus
is achieved either by follow fibre system (Amicon) or by
cassette system (Millipore). In both the systems, cellular
products, serum and other non-specific proteins are also
concentrated along with the virus. The time required to
concentrate large quantity (300-600 1) of virus is also a
limiting factor. Moreover, high cost involved in replacing
the cartidges should be also considered.

The method of virus purification and concentration in the
present study seems to be very suitable for large scale
vaccine production unit. The advantage of the present
method is maximum recovery of virus and minimum deg-
radation of virus particles (146S) as 300 liters of virus
harvest can be concentrated in the cold within 30 mins.
Moreover, the vaccine prepared with concentrated virus
proves to be very potent under field conditions.
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