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race to understand the deadly

WHITE-NOSE SYNDROME that is killing bats

hris Nicolay was a kid who liked to play with dinosaurs, He
developed a keen interest in what makes living things work and
b various creatures solve the basic problems of existence —
morphological wonders like wings, working muscle groups, and
how otr ancestors came to produce speech,

It's little surprize that Nicolay makes his living investpating

some of those basic problems. As an asseciate prafessor in UNC

Asheville's Department of Biology, specializing in functional
marphology. he and his undergraduate students may help solve
a major threat facing one of the least visible —but still very
important—creatures in Western North Carolinas ecosystem.

Imagine yourself a small mammal that's totally dependent on
the power of flight to find food in midair, You also must depend
o your capacity to reduce vour body temperature during hiber-
nation—your wintertime adaptation to the cold and the lack
of your insect prey. You'ré a bat, of course, but now; along with
ardinary challenges like finding food an the wing in the dark,
there's a new problem: Geomyoes destrucrans,

That’s the alarming name of a recently-described fungus
associated with a mysterious disease in bats called White MNase
Syndrome. The disease praduces fuzey white patches on the
faces and wings of affected animals during their winter slumber,




[he fungos thrives in the conl, charnp
conditions af the caves where the
animals hibernate, When a hats hody
temperature deops to3rs minimum, and
its merabolism has slowed toa crawl, the
fungus gees 118 chance, hlocming with the
characterisne white growths that damage
the bat's rissues.

Eventually the animal stirs, perhaps
with the urge 1o scrateh at the Faeigs.
Bt when the bat awalens eticngh ti do
a0, 05 Teturned B more active meta:
bulic state, and berein lieg its downfall,
Burning enerpy diives the need 1o eat,
but in winter, there are no insects o
catch, & fes attempts 1o lorage, arnd
the animal depletes its far reserves and
starves to death:

Millions of bats have succumbed o
'.|~.:_- SVIIATOINS 51108 1T -."-.I'.':r .1;};_}{_*.1:'&]
ira :-.|||_¢_:|u cave in Mew York in 2006,
Mortalivy razes exceeding 90 percent have

|
ease 15 spreading fast, Last spring, wildlife

reparted in sorme caves, and the dis

imagine yourself a small mammal.. You're a bat,

along with ordinary challenges like finding food

binlogists in Western Morth Caralina

conlirmed the appearance of the disease
m-ar least four counties, with Buncombe
Couney the latest suspected case.
Resvarchers includine Nicola
undergraduate siudent a

wsistant Rebecra
Hotfman are racing to gain a hasic under-

standing of the disease and the fumgs

associated with i, to provide a remedy
before SprecTes po extinGt, with lnicvers-
il costs o the envirsoment and our
economy, Bats are invaluabkle to humans
becazse r|5.§_-‘l,' CONKIMe vasl (1IJ.;II|_|.i.|.'-_:.‘i al
et pests, and they play a valuable role
ag potlinators for food « rops and othes
plantswe use. Scientists estimate that
with the loss of one million hats, betweed
b0 and 1,320 metric tons of insects are
ni loner |.~:‘ing comsumed i1 atfected
regions, eaposing plants and crops

to widespread damage. The negative

TEAM EFFORT: Chris Nicolay and undergraduate research
assistant Rebecca Hafftnan examine a specimen of a fittle brown bat
They use a purple stain to highlight the distribution of nerves
throughout bats” wings, making it easier to for the researchers to
spak damage coysed by White Nose Syndrome,

impaces on ecosvslems from ncreased

use ol pesticides can be substantial, they
peint o,

Fatinctlon is 4 real poassibilicy. accord-
bng toevidence presented ata recent
UNC Asheville forum on the synidrome.
Cne forecast assumed a4 oninuing
15 percent mortality per year—the aver-
age death rate observed for White Nose
Syndrore o far TFthat trend cantinuges
wiabated, the Tittle brows bat, a com-
mon species in Western North Caroling,
wonld e extinct in fust 16 vears.

“Current studies implicate L|.‘|J‘.“|ﬂ,'-_{(' by
the fungus o the bats’ wings asa peimary
cause of mortalitg” Nicolay points our,
I'he fungus causes lesions on the fras

wing membranes, eventually punc
them, interfering with flight. Severely
attected wing membranes adheve w each

other, tear easily and lose tone and

of course, but now,

on the wing in the

dark, there's a new problem: GEOMYCES DESTRUCTANS




Little Brown Bart, Myotis lucifugus:

Fi T

s widespread and common throughout North America

Can eat up to 1,200 mosquito-sized insects in an hour

Is not blind, but has average eyesight

Has an average body length of 3% inches; wingspan, 8-10 inches wide

Has an average lifespan of 7-10 years

elasticity. Bats disabled in this way may
starve 1o dieash
Mol

dasnage 1o the nerves in the wings ol

tescarch seeks assess the

affected hats, He hopes to discover the
degree of Infection required 1o produce
destruction of nerve tissue; and to deter-
mine it nerves regrow incdamaged areas
of wings thal have shown healing,

"W dre mapping the normal distribu-
tian of nerves i the wings"—something
Nicalay says has never been dune system-
ativallv—"and locking at how 1he nerves
are ||¢|]|.1!~_:_._~r_i i White-Nose Svandrome,
aed o they heal”

o do this, Nicolay and Floffman have
réfined a stainpy techimigque to reveal the
rierves, Wich chis SLaEIng process;

wings hecome translucent and the nerves

aven when focd is available,

White Nase Syndrome

are left visible like 2 oetwark of tiny high.
ways, “You can see where the nerves are
runoing in relation to infection.” e says,

“and determine whethor the nerves are

surviving, or if they are attacked quickly”
The preliminary step is getting the nerves
of healthy bats documented, he says, thus
setting the standard for comparison with
affected animals

Nicolay says his research is aligned
with naticnal scientific goals, established
by the Fishand Wildlife Service, for
assessing the origins and epldemiology
at the syndrome, especally regarding
the interactions between the pathegen
and its host—anares of scant scientlfic
understanding a1 present. But in many
ways it feels like a race against time.

“In marunals, this lnoks Like the wors:

AUTHORITY OM THE SUBJECT: Over the span af his research
career, Nicolay has been invelved with numerous studies and

presentations relating to a variety of bats, He has conducted research
in Nerth America, Evrape, Costa Rica and Papua New Guinea,

Hibernates in caves during the winter, which makes it susceptible to

natural disaster we've documented "
Micolay says: “This is such an urgent case,
your feel called to engage”

There may be a rayv of hnp{:, Iigvererver,
in that Buropean bats aren't affecred,
even though G, destruceans is present
there “This sugoests that Eur VeI
hats Rawe r|r_‘i'E|l.‘|p{':J an nmaniny oo e
disease syndrome.” Micolay says, Perhaps
North Amertean bats can do the same: “1f
hars with whire mosse Jive rhmalgh wititer,
some healing can coeue. 10y a question of
b well can they heal”

Whatever happenswith the disease in
the nedr erm, Nicnlay says studying the
dizease has had benefits (or lis students,
Fle says that meaningful undergradu-
ate fesearch projects such as the bat
resaarch are a tremetidons |]ppnrn]:1i:w_\
for students and faculey alike, with ran
gilile benehis for his teaching and for the
career aspirations of his studenrs.

“Parsanally, research helps me stay
creited shour the feld, [ have learmed a
great deal about histulegy and sensory
phvsiology through this project, which |
will Iﬂ'ing it my Anatoy and plp_;_-n-
ology classes” And when the stadent

research collaboration works, he says,

“we are able toincrease our professional

et put while producing smdents who
leave UNT Acheville with an exceptionl
background and useful set of skills”
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