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Natural
transmission of
BSE between

sheep within an
experimental flock .

SIR, — The recognition of bovine spongi-
form encephalopathy (BSE) in a French
goat (Eloit and others 2003} has height-
ened the debate in Europe as to whether
BSE has been maintained in small rumi-
nants following historical exposure via
feed. Key to the debate and associated
risk assessments, especially in the UK, is
whether BSE can transmit naturally
between infecied sheep. Here, we repart
preliminary evidence that natural trans-
mission can take place between sheep in
an experimental flock.

Thirty six-month-old ewe lambs of

z PrP ARQ/ARQ genotype from trans-
wnissible spongiform encephalopathy
(TSE)-free sources were dosed orally with
5 g of BSE cattle brain inoculum. This
genotype has previously been shown to
be fully susceptible to this inoculum.
Approximately six months after infection,
the BSE-dosed sheep were mixed with 20
matched undosed animals of the same age
and genotype, and kept as 2 single group
under strict biosecurity. Normal intensive
commercial practices were followed as far
as possible, while aveiding iatrogenic
spread of infection.

The ewes were bred from 18 months of
age by natural mating using breed/gene-
type-matched sires from the same TSE-free
flocks that had been introduced to the
unit. Placental cotyledons were callected at
birth. All sheep had unrestricted access to
the lambing 2rea to maximise the poten-
tial for cransmission of disease. Clinical
observation, weight recording and tonsil
and third eyelid biopsies were used to

onitor disease progression. At clinical
end point, the sheep were euthanased and
examined pastmortem, and tissues were
collected for a range of immunohisto-
chemieal {15C) and biochemical tests.

Twenty-four of the original 30 dosed
sheep reached clinical end point between
655 and 1056 days postinfection {dpi),
with a mean (sd} incubation of 797 (105}
dpi. Two of the lambs born in 2003 also
died of BSE. The first clinical disease in the
flock occurred in a dosed ewe, the dam of
lamb 2, just 73 days after the birth of its
lamb, with clinical end point at 655 days
after dosing. The dam of lamb 1 reached
clinical end point 158 days after its birth.
The first positive tonsil biopsies occurred
in these dosed ewes at 369 dpi and in
jambs 1 and 2 at 546 days of age. [HC
examination of tissues from lambs 1 and
2 using monoclonal antibedies R145 and
P4 showed the typical reduction in intra-
ceflular labelling with P4 in the obex
previously associated with 8s€ (Fig 1).
Lymphoid tissues also showed the typical
BSE-associated pattern of reduced label-
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FIG 1:Vagus nucleus in the obex of lamb

1 stained with P4, showing abundant
extracellufar fabelling with very little or
o labelling of neurons or microglia, x 230
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FIG 2: Secondary follicle in the tansil
of lamb 1 stained with P4, showing
immunolabelling of follicular dendritic
cells within the light zone but no
labelling of tingible body macraophages
within the dark or light zones. x 230

ling of tingible body macrophages with
the P4 antibody (Fig 2).

To date (June 2005), 22 lambs from the
20603 lamb crop born to both dosed and
undosed ewes remain alive at 781 to 786
days of age and there are no <linical cases
in the original undosed ewes three years
after their introduction.

Although scrapie is known to transmit
between sheep under natural and experi-
mental conditions, there have been no pre-
vious reports of BSE being transmitted
naturally between sheep. Foster and others
(2004) failed to demonstrate transmission,
but this may be explained by lower infec-
tion pressures in their experimental design
and the use of less susceptible genotypes.
At this stage in our study, it is impossible
to determine whether infection was
acquired from the dam in utero or during
the perinatal period, but the incubation
period of the affected lambs suggests infec-
tion occurred at or just before birth.
Previous studies in experimentally
infected sheep of the same genotype
resulted in incubation periods of 628 to
1132 dpi in animals dosed orally with 5 g
of the same inoculun at six months of age
{Bellworthy and others 2005) and 525 to
723 dpi in lambs dosed orally with 1 g of
the inoculum at two weeks of age (S. ]
Bellworthy, unpublished datz). The incu-
bation period in the lambs in the present
study would preclude the extremely
unlikely potential of iatrogenic infection
associated with tonsil biopsy. The absence
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of disease in unrelated, but susceptible,
lambs introduced both before and after
the first lambing period suggests that
transmission may have been restricted to
mother and lamb, rather than also hori-
zontally, but it would be premature to con-
clude at this stage of the study that
horizontal transmission had not occurred.
Age and closeness of contact may play
criticdl roles in determining likelihood of
transmission, although in studies with
scrapie we have demonstrated that adult
sheep do become infected following intro-
duction to an infected flock, afbeit with
longer incubation periods than lambs.
Horizontal or vertical transmission is
clearly a major factor in the spread of
serapie, and transmission may even occur
in the absence of direct sheep-to-sheep
contact. It remains to be seen whether this
is confirmed also with BSE in sheep.

This is the first confirmation that BSE
can transmit either in uterc or perinatally
in sheep. It indicates that if BSE had entered
the sheep population at the start of the BSE

" epidemic, it could have propagated within
the flack if the level of infection was suffi-
cient in the presence of susceptible sheep.
However, an extensive survey of the UK
flack has shown no evidence of the classic
BSE phenotype (Stack and others 2003}
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