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�
No – it is not ‘mad deer disease’ or bovine
spongiform encephalopathy (BSE) in deer and
elk. But chronic wasting disease (CWD)

belongs to the same group of prion diseases known as 
the transmissible spongiform encephalopathies (TSEs).
CWD is a prion disease that seems to be specific to
cervids (members of the deer family) in western and
midwestern North America. Although the origin of the
disease is not known it appears to be related to a disease
called scrapie of domestic sheep and goats.

While it may appear that CWD is an emerging
infectious disease in wildlife because of all the concern
about the TSEs worldwide, it is not a new disease. CWD
has been present in parts of Colorado and Wyoming in
the Rocky Mountain region of the United States for 
more than 30 years and probably considerably longer
than that. It is only within the last decade, essentially
since BSE was found in the UK, that there has been much
interest in CWD other than by a few wildlife managers
and scientists. But with surveillance programmes
detecting CWD in new locations in North America and
increasing numbers of affected animals being diagnosed,
CWD has become a concern to wildlife managers,
hunters, conservationists and the general public.

� Epidemiology
Like all of the TSEs, CWD is a disease of adults. Most
clinically affected deer and elk are 3–7 years of age; both
males and females become ill, although the males (buck
deer and bull elk) are more likely to be affected in free-
ranging populations than are the females (doe deer and
cow elk). Both native species of deer in North America,
mule deer (Odocoileus hemionus; they are called mule deer
because they have big ears) and white-tailed deer
(Odocoileus virginianus; called white-tailed deer because
they have distinct white tails that they ‘flag’ when they
are running) are susceptible and seem to be the primary
hosts. Elk (Cervus elaphus nelsoni; also called ‘wapiti’, 
a name given to them by native Americans) are also
susceptible. Elk are closely related to the red deer of
Europe (multiple subspecies of Cervus elaphus). CWD is
not seasonal and affected animals may appear at any time
of the year. However, in the wild, cases are more often
observed during the fall and winter due to an increase in
visibility and possibly the stressful effects of winter
weather and shortage of forage.

Because of the way that cervids are managed in 
North America there are two related but different on-
going epidemics of CWD. First, free-ranging deer and
elk in parts of Wyoming, Colorado, and Nebraska
maintain CWD in their populations. The disease is
probably slowly spreading through natural movements
of animals as they migrate and disperse. The other CWD
epidemic, which may have a common origin with the
disease in free-ranging deer and elk, is occurring in
privately owned game-farmed animals (primarily elk).

CWD has spread to a number of geographic locations in
North America through human-assisted movement of
captive animals in commerce. Instances of possible
transmission of CWD from wild animals to captive
animals and vice-versa have been observed, although
definitively documenting movement of a disease 
through populations of wild animals is extraordinarily
difficult.

� Transmission
Understanding how an infectious disease is naturally
transmitted is important for developing control 
and eradication strategies. Tracking the routes of 
transmission of two similar animal TSEs, scrapie and
CWD, has been a challenge to scientists. Scrapie has 
been known for centuries and it is only within the last
few years, with improved diagnostic techniques, that
contact with placenta from a scrapie-infected ewe has
been found to be important for transmission within
flocks. The contribution of direct (animal to animal) 
or indirect (environmental contamination) horizontal
routes of transmission in scrapie is not clear. In 
contrast, CWD appears to move between animals
differently. Transmission from doe to fawn (maternal
transmission) does not drive CWD epidemics, but 
rather horizontal transmission appears to be critical. This
observation suggests that control of CWD epidemics
will be difficult both in captive and free-ranging
situations.

But exactly how does the CWD agent get from one
animal to another? Based on the presence of agent in
lymphoid tissues lining the alimentary tract, excretion
in saliva and/or faeces seems a likely route to the external
environment where a susceptible deer or elk could
become infected. In free-ranging herds, it is also possible
that decomposing carcasses of CWD-affected deer and
elk, containing high titres of CWD agent in brain and
spinal cord, could serve as a source of agent for other
animals. We are studying these possibilities; but as with
most TSE animal research, patience is necessary due to
the very long incubation periods characteristic of these
diseases.
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� Why is CWD so unusual?
CWD is a unique member of the TSEs. It is the only TSE
known to occur in free-ranging animals. That leads to
some significant difficulties in trying to manage and
eradicate it. Free-ranging deer and elk in western North
America are found at relatively low densities spread over
large tracts of private and public land which vary from
suburban to wilderness. Deer and elk in North America
are publicly owned and the public has mixed feelings
about how CWD should be managed. Thus there is no
consensus among all concerned entities on how to
address this disease or that CWD is even a problem that
requires active management.

Transmission of CWD appears to be highly efficient 
in comparison with other animal TSEs, resulting in
prevalences of greater than 90 % in some densely
confined deer and elk populations. Another important
difference is that susceptibility of sheep to scrapie is
modulated by genetic factors; these do not seem to play a
very significant role in epidemics of CWD in deer and
elk.

CWD presents many challenges to wildlife managers,
scientists, regulatory agencies, and the general public.
As with any disease that has potential negative
implications for populations of wild animals or for
human or domestic animal health, developing
approaches to management or eradication is complex.
Many agencies and scientists have recently turned their
attention to the study of CWD; no doubt important
insights into the epidemiology, transmission and control
of this disease will be forthcoming.

Stay tuned.
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Biology of Living Fungi CD-ROM

�The Fungal Cell Biology Group at the University of Edinburgh, in
association with the British Mycological Society, has developed 

on CD-ROM a compilation of movies that illustrates key aspects of the cell
biology of living filamentous fungi. The movies have been obtained using
confocal microscopy and show time-lapse sequences and three-
dimensional reconstructions of fungal cells stained with fluorescent dyes
and/or expressing GFP.

The aim of this publication is to provide a valuable resource and powerful
educational tool showing the dynamic nature of fungal cells. The target
audience is anyone interested in fungal biology, particularly students and
those teaching mycology. The movies can be readily imported into
Microsoft Powerpoint® presentations. Click on www.fungalcell.org to
preview the package, which costs £20 (incl. UK p& p). Order via the
website.

An Introduction to Practical Microbiology

�This DVD has been produced at Manchester Metropolitan
University by SGM Education Group Convener, Professor Jo

Verran, with the assistance of some of her students and Dean Madden of
the NCBE. It includes a 30 minute film with commentary describing basic
laboratory skills in microbiology such as aseptic technique, making streak
plates and Gram staining. Also playable in chapters, it is accompanied by a
36-page colour text in PDF format which can be printed off.

This package is suitable for all beginners in practical microbiology,
including school students. The price is £30. Contact Jo Verran for further
information: j.verran@mmu.ac.uk

Mushrooms in Art Registry

�Anyone interested in the connection of people of different 
cultures with mushrooms learns that, until modern times, there

are many gaps in our knowledge. On the assumption that paintings may
yield useful information a Registry of Mushrooms in Art has been compiled.
Its purpose is ‘to contribute to the understanding of the relationship
between mushrooms and people as reflected in works of art from different
historical periods, and to provide enjoyment to anyone interested in the
subject’.

The Registry includes about 600 entries, mainly European paintings and a
few tapestries. It is subdivided into art periods, a taxonomic listing, works
depicting vendors and kitchen scenes, and people collecting mushrooms.
The Registry, which is sponsored by the North American Mycological
Association, can be found at http://members.cox.net/mushroomsinart/
For many entries there are links to websites where reproductions can be
found. Suggestions for further entries are welcome. Contact the curators:
Elio Schaechter (mschaech@sunstroke.sdsu.edu), Tjakko Stijve
(tjakko.stijve@bluewin.ch) or Hanns Kreisel (Hanns.Kreisel@gmx.de).
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