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rions are transmissible proteinaceous
Pagents of mammals that cause fatal neuro-

degenerative diseases of the central ner-
vous system (CNS). The presence of infectivity
in skeletal muscle of experimentally infected
mice raised the possibility that dietary exposure
to prions might occur through meat consump-
tion (/). Chronic wasting disease (CWD), an
enigmatic and contagious prion disease of
North American cervids, is of particular con-
cern. The emergence of CWD in an increas-
ingly wide geographic area and the interspecies
transmission of bovine spongiform encepha-
lopathy (BSE) to humans as variant Creutzfeldt
Jakob disease (vCJD) have raised concerns
about zoonotic transmission of CWD.

To test whether skeletal muscle of dis-
eased cervids contained prion infectivity,
Tg(CerPrP) mice (2) expressing cervid prion
protein (CerPrP) were inoculated intra-
cerebrally with extracts prepared from the
semitendinosus/semimembranosus muscle
group of CWD-affected mule deer or from
CWD-negative deer. The availability of CNS
materials also allowed for direct comparisons
of prion infectivity in skeletal muscle and
brain. All skeletal muscle extracts from CWD-
affected deer induced progressive neurologi-
cal dysfunction in Tg(CerPrP) mice, with
mean incubation times ranging between 360

and ~490 days, whereas the incubation times
of prions from the CNS ranged from ~230 to
280 days (Table 1). For each inoculation
group, the diagnosis of prion disease was con-
firmed by the presence of disease-associated,
protease-resistant PrP (PrPS¢) in the brains of
multiple infected Tg(CerPrP) mice [see (3) for
examples]. In contrast, skeletal muscle and
brain material from CWD-negative deer failed
to induce disease in Tg(CerPrP) mice (Table 1),
and PrPS¢ was not detected in the brains of
asymptomatic mice as late as 523 days after
inoculation (3).

Our results show that skeletal muscle as well
as CNS tissue of deer with CWD contains
infectious prions. Similar analyses of skeletal
muscle from BSE-affected cattle did not reveal
high levels of prion infectivity (4). It will be
important to assess the cellular location of
PrPS¢ in muscle. Although PrPS¢ has been
detected in muscles of scrapie-affected sheep
(5), previous studies failed to detect PrPSc by
immunohistochemical analysis of skeletal mus-
cle from deer with natural or experimental
CWD (6, 7). Because the time of disease onset
is inversely proportional to prion dose (), the
longer incubation times of prions from skeletal
muscle extracts compared with those from
matched brain samples indicated that prion
titers were lower in muscle than in the CNS,

Table 1. Incubation times after inoculation of Tg(CerPrP) mice with prions from skeletal muscle and
brain samples of CWD-affected deer. PBS, phosphate buffered saline.

Incubation time, mean days + SEM (n/n)*

where infectivity titers are known to reach
high levels. Although possible effects of CWD
strains or strain mixtures on these incubation
times cannot be excluded, the variable 360- to
~490-day incubation times suggested a range
of prion titers in skeletal muscles of CWD-
affected deer. Muscle prion titers at the high end
of the range produced the fastest incubation
times, which were ~30% longer than the incu-
bation times of prions from the CNS of the same
animal. Because all mice in each inoculation
group developed disease, prion titers in muscle
samples producing the longest incubation times
were higher than the end point of the bioassay,
defined as the infectious dose at which half the
inoculated mice develop disease. Although the
risk of exposure to CWD infectivity after con-
sumption of prions in muscle is mitigated by rel-
atively inefficient prion transmission via the oral
route (9), our results show that semitendinosus/
semimembranosus muscle, which is likely to be
consumed by humans, is a major source of prion
infectivity. Humans consuming or handling meat
from CWD-infected deer are therefore at risk to
prion exposure.
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