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SUMMARY

A serological sutvey in the south of the
central valley of Cochabamba, Bolivia, show-
ed a high percentage of subclinical infection
of foot-and-mouth disease in a sheep popula-
tion kept in close contact with cattle that had
suffered from a severe epidemic of the dis-
ease. VIA tests showed that a prevalence rate
of 44*+6% of foot-and-mouth disease existed in
the cattle population (P<0.05). About 40% of
the owners who stated that their sheep had
not had the disease were shown to have
sheep with VIA antibodies.

INTRODUCTION

Several investigators have indicated that
sheep can be an important host for foot-and-
mouth disease (FMD) virus under natural con-
ditions (1, 4, 6, 7, 8, 10) but the exact role
that sheep play in the epidemiology of the dis-
ease is still an open question.

Sheep can be easily infected by close con-
tact with infected animals (1, 9); aerosol
transmission may also play an important role
(11).
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McVicarand Sutmoller, studying the spread
of FMD in groups of sheep, found that fever
and lesions are useful indicators of infection,
although they are too variable to be used as
the only criterion (9). The few reports on out-
breaks of FMD in sheep under field conditions
agreed that the lesions are often small and
difficult to observe (5). They also showed
that a high percentage of infected sheep de-
veloped circulating neutralizing antibodies as
well as virus-infection-associated-antigen
(VIA) antibodies (9).

In the central valley of Cochabamba, Bo-
livia, the disease is endemic, and cattle and
sheep are kept together mainly on small farms.
Types O, A and C virus have been isolated in
the 1970’s. From 1974 to September 1975, an
epidemic of subtype A,, among cattle in the
southern part of the valley, although no FMD
was reported in sheep. The sheep population
is not vaccinated, although until the time of
the study cattle were systematically vaccinat-
ed against FMD.

Under these circumstances, the Directorate
of the Animal Health Program of the Ministry
of Agricultural and Peasant Affairs (MACA)
(Project 73/012 of the United Nations Devel-
opment Program-UNDP) which was carried out
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by the Food and Agricultural Organization of
the United Nations (FAO) in Bolivia, decided
to study the relationship of the outbreak and
the sheep as potential hosts. This retrospec-
tive survey, carried out with the assistance
of the Pan American Foot-and-Mouth Disease
Center (PAFMDC), used interviewing and
serological samples to determine infection
rates of neutralizing antibodies. This report
presents the results of that survey.

MATERIALS AND METHODS

The central Cochabamba valley has approx-
imately 8,000 hectares with 1,900 livestock
owners and 12,000 cattle. Moreover, 1,400 of
the owners also keep a total of 10,200 sheep.
Approximately 56% of the owners have farmms
of less than 1 hectare and 40% have 1 to 5
hectares. The predominant breed of cattle is
Frisian-Holstein and that of sheep is merino.
A comparison of the area and the cattle and
sheep population showed the existence of 1.8
animals per hectare.

An interview survey* was catried out to es-
timate the prevalence of FMD during 1974-
1975, taking as its universe the 1,400 own-
ers who raise cattle and sheep in close con-
tact. Survey samples of sheep were collected.
The survey was made on the basis of samples
taken by means of a 2-step selection proce-
dure. In the first step 81 owners were selected
with probability proportional to the size of the
herd. The 81 owners equally 1/17 of the sur-
veyed farmers. In the second step, a random
selection of 3 sheep per herd was made, giv-
ing a total of 240 sheep for bleeding, a sam-
ple fraction of approximately 1/43. A preva-
lence of 20% and precision of 5% were as-
sumed.

The sera were examined at the PAFMDC
where the statistical analysis was also per-
formed. The agar gel double diffusion test was

*The sample design was developed by Dr.Rail
Serrano J., MACA, Bolivia.

used for the detection of VIA antibodies (8)
and circulating neutralizing antibodies were
tested by microtechniques (2).

RESULTS

Table 1 shows that 47% of the 81 surveyed
declared that their cattle had FMD in 1974
and 54% in 1975. For each year, only 5% had
observed the disease in their sheep. Sero-

. logical testing of 192 sheep showed that 84

were VIA-positive, indicating that with
P<0.05 the prevalence of FMD virus infection

in the sheep population was 44%16%.

TABLE 1. Herds of cattle and sheep with

FMD according to interviews. Cochabamba,
Bolivia, 1974-1975.

Herds with
Year Affected Affected
cattle sheep
1974 39/81(47%) 4/81(5%)
1975 44/81(54%) 4/81(5%)

Table 2 shows that in November 1975, 45
(56%) of the 81 surveyed herds had one or more
VIA-positive sheep in contrast to the 5% ob-
served by farmers in the same year. Relating
this result to the occurrence of FMD in cattle
on the same farms it can be seen that 58% and

TABLE 2. Herds according to VIA in sheep
in November 1975 and occurrence of FMD in
cattle in 1974 and 1975. Cochabamba, Boli-
via.

Herds according to VIA in

Year sheep in 1975

+ -_—
1974 26/45(58%) 13/36(36%)
1975 30/45(67%) 14/36(39%)
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67% of the owners declared to have had dis- as did the 40% of VIA-negative herds. We would

ease in 1974 and 1975, respectively.

Table 3 shows the relationship of VIA anti-
bodies and circulating antibodies in the 192
sheep sera that could be analyzed of the 240
sent from Cochabamba. Of 109 sera with neu-
tralizing antibodies, 36% were positive for
virus O, 48% for virus C and 55% for virus A.
Of the 192, 33% had neutralizing antibodies
for two or all three types of virus, These re-
sults coincide with the chronology of diag-
nosis of the types of virus. It is interesting
to note that all sheep with VIA antibodies
also had neutralizing antibodies, as did 32%
of the VIA-negative sheep.

TABLE 3. VIA antibodies and neutralizing
antibodies in sheep serum from Cochabamba,
Bolivia. 1974.

VIA antibodies Total
sheep
+ —
Neutralizing + 70 39 109
antibodies - 0 83 83
Total 70 122 192

Table 4 shows a similar association with-
in sheep herds. All VIA-positive flocks had
one or more sheep with circulating antjbodies.

TABLE 4. VIA antibodies and neutralizing

antibodies in sheep herds from Cochabamba,
Boljivia, 1975,

VIA antibodies

Total
herds
+ —
Neutralizing® + 42 15 57
antibodies - 0 23 23
Total 42 38 80

* At least 1 positive animal in the herd.

like to note that nearly 75% of the 57 infected
flocks were detected by the VIA test.

DISCUSSION AND CONCLUSIONS

The research carried out in Cochabamba
shows that a high prevalence of FMD in sheep
can take place without any visible signs oc-
curring. This phenomenon could be due to a
combination of the factors, including inappar-
ent infections, clinical signs of short dura-
tion and lack of attention by the owners. It is
important to note that foot-rot or other causes
of lameness are not considered important as
long as the signs are not widespread or do not
inhibit the animal’s movements.

However, sometimes, epidemics in sheep
are noticeable, especially wher the disease
attacks during the lambing season causing a
high mortality among newborn lambs.

Itis clear that the FMD epidemics in cattle
during 1974 and 1975 in Cochabamba produced
an appreciable inapparent infection within
sheep populations on the same premises. Un-
der these circumstances, the role played by
sheep in the maintenance and transmission of
virus among cattle is still not clear. However,
favorable results against FMD have been ob-
tained in some places with vaccination limited
almost exclusively to cattle. This indicates
that sheep are a secondary factor in the per-
sistence of the virus.

The VIA test proved to be most useful in
the detection of infection, although some of
the VIA-negative sheep also had neutralizing
antibodies. This could be caused by the lack
of development of VIA antibodies, by a great-
er persistence of neutralizing antibodies, and
by the effect of vaccinations. This last factor
is unimportant in Cochabamba since the sheep
are usually not vaccinated. The distribution of
neutralizing antibodies along with the record
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of virus typing would seem to favor an infec-
tious process. Also, the titers of the neutral-
izing antibodies were very high, with no in-
termediate values, which suggests an infec-
tious process and not the effect of vaccina-~
tion.

The existence of infected animals which
are VIA-negative, also observed in other
studies (3, 9), indicates the need to consider

this factor when carrying out future studies of
populations or individuals. With population
studies this is especially true in verification
of a situation in areas where FMD has not been

reported for a long time and hope to be declar-
ed free of the disease, which and with individ-

‘ual cases in terms of trade. In both cases,

the results of the VIA test are valuable but

must be complemented by other tests and
information.
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