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COMPARISON OF THE INTRANASAL AND INTRAMUSCULAR ROUTES OF
VACCINATION OF ATTENUATED LIVE FOOT-AND-MOUTH DISEASE VIRUS TYPE O
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SHORT COMMUNICATION

Traditionally attenuated live foot-and-mouth
disease (FMD) virus has been applied in Venezuela
by the intramuscular route (3, 8).

Preliminary studies at the Pan American Foot-
and-Mouth Disease Center (PAFMDC) showed
that it might be feasible to immunize cattle by
the intranasal route with attenuated live FMD
virus vaccine (7, 5, 6). The advantage of such a
procedure would be the multiplication of vaccine
virus at the portal of entry of the infection, even
in cattle which already have circulating virus
neutralizing antibodies.

Concievably such a virus growth would also
stimulate local defense mechanisms.

At the Institute of Veterinary Research in Ma-
racay, Venezuela, four groups of 8 cattle, which

- were susceptible to virus O, , were inoculated with
the O, Campos attenuated strain presently used
for vaccine production in Venezuela (2).

Two of the groups were inoculated with 5 ml
of virus suspension by intranasal instillation and
2 groups were inoculated with a similar amount
intramuscularly. For each route of inoculation
a low and a high dose were used of 10°-2 and
1072 mouse IDs o respectively.

The attenuated virus was suspended in 40%
buffered glycerin.

Oesophageal-pharyngeal (OP) fluid samples (7)
were collected at 1, 2 and 3 days after inoculation
of the attenuated virus. At day 3 heparinized
blood samples were collected.

Both the OP fluid samples and the blood sam-
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ples were inoculated in 7 days old mice for virus
isolation.

in the group inoculated intranasally with 10° -2
IDso of attenuated virus, O; virus could be iso-
lated from 4 cattle.

In the group inoculated intranasally with 107 2
IDso, the OP fluid samples of 8 animals were
positive to virus type O. Thus the ““take rate’” was
the highest with the high virus dose.

Following inoculation of the attenuated virus,
viremia was detected in one animal inoculated
intranasally with 1072 IDs, of virus; this animal
was the only one which developed interdigital
skin lesions.

Serum samples were collected at 0, 30, 60 and
90 days after vaccination. Antibody tests of
serum against the O; Campos field strain were
carried out using the microneutralization tech-
nique {4) or the mouse protection test {3).

The intranasal group inoculated with the
highest dose, was the only group in which any
significant serum conversion occurred (7able 1).

All cattle were exposed by intranasal instilla-
tion of 107! mouse IDso of virulent O virus
strain O; Cura 90 days after vaccination. Cattle
were observed for 14 days. A blood sample for
viremia assay was collected 3 days after exposure.

This virulent virus was previously tested by
intranasal inoculation of 4 unvaccinated cattle
similar to those of the experiment. These control
cattle developed severe FMD 3-4 days after
inoculation.

In the high-dose intranasal group, 4 of 8 cattle
did not develop FMD lesions. One animal with
a high mouse protection index only had a small
superficial lesion on one foot (7Table 2). All
other cattie developed generalized FMD with the
exception of one animal belonging to the intra-
nasal group inoculated with 10°'2 IDs, of at-
tenuated virus.
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TABLE 1. Mean serum neutralization titers of cattle after intramuscular or intranasal inoculation of
attenuated FMD virus O, at two different dose levels -
Dosea
1052 1072
Days after inoculation Days after inoculation
Route 0 30 60 90 0 30 60 90
Intramuscular <0.9 <1.0 <1.3 <10 <10 1.2 <1.0 <1.0
Intranasal <09 <1.0 <1.0 <10 <1.0 2.1 23 2.2
45uckling mouse 1D5¢ in 5 ml inoculum.
TABLE 2. Mouse protaction index of cattle 90 days after intranasal inoculation of 1072 1D attenuated
FMD virus type O and results of intranasal challengea with 107! 1D 5 g of virulent virus
Intramuscular Intranasal
MPIb Viremia® Clinical signs MPIb Viremia® Clinical signs
0.0 + Generalized 0.1 + 4 feet
0.6 + ” 2.7 - 4 feet, lip
0.0 + " 0.0 - 4 feet
0.5 + " 4.7 - None
1.2 + " 1.7 - None
04 + " 4.2 -~ None
1.2 + ” 4.2 - None
0.7 + " 4.7 Y- 1 foot
2 Against FMD virus strain Oy Cura.
bMPI = Mouse protection index.
©Only tested at 3 days post-challenge.
All cattle of the intramuscular groups had REFERENCES

viremia on day 3 after exposure. Of the low-
dose and the high-dose intranasal groups respec-
tively seven and one cattle were viremic at Day 3.

We may conclude that 1072 1Ds, of attenu-
ated virus inoculated intramuscularly is not
likely to afford an adequate level of protection
against the O, Cura field strain.

Results of the intranasal inoculation are more
favorable and confirm earlier observations (7, 5,
6) that the intranasal route may be a2 more suitable
for the application of attenuated FMD virus to
immunize cattle.
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