David Mussared
reconstructs the
events which led
to CSIRO’s
identification of
the virus that
brought
Queensland’s
horse-racing
industry to a

standstill.
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st September in suburban
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!1.|i-|'r-_i up out of nowhere. |t
kKilled a man and 14 horses, then
vanished, No one knows where it came
from; no one can be certam it won't be
back.
I'he discase was caused by a virus,
one never been recorded before. It could
have been the start of a human or

animal health disaster. Instead it seems

an enthralling

unfolded in Australia, as researchers in
two states battled to assemble a jigsaw
OF IMICTosg 0P peces.

' pressures were terrific, and the
stakes could not have been higher
While the scientists worked a man lay
dyving in a Brisbane hospital, perhaps
from the mystery disease, and most of

the Queensland racing industry

paralvsed by quarantine to reduce the
risk of spread. At worst the scientists
knew they might be dea b

start of a new human and animal
l",':\i{'.'lllt at best it was an isolated
outbreak with no wider human or
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lhe strange new disease, which now
boasts the unremarkable working title

of "acute equine respiratory syndrome’
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rted from Cannon Hill, in
s oultskirts, to Queensland

Vic Rail’s Hendra stable, fell

critically ill. Subsequently, other horses
at Hendra also started falling ill, dving
after a few davs. Antibiotics had no
effect, Then Rail himself, who had
extremely ¢lose contact with the horses
tell ill. So dad one of his stablehands

The Queensland Department ol

Primary Industries (QDPI) first heard
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to protect Australia from exotic disease
outhbreaks the symptoms of the
Queensland horse-killer had all the
hallmarks of Alrican horse sickness
AAHL laboratory head, Dr Keith
Murray, says the Queensland horses
suftered a high fever, with temperatures

reaching up to 41°C. And, in another

lassic symptom of African horse
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rates high on Australia’s list of least
wanted animal diseases. Once in the
country it could easily be spread by
native Australian insects, and might be

impossible to eradicate. The disease is



a deadly equine virus

endemic in southern Africa, periodically
spreading into north Africa and
southern Spain, and up the Nile Valley
into the Middle East

Maximum security

QDPI immediately sent lung, spleen and
blood --.;|:1F~".|--\ from two of the stncken
horses to Geelong. For transport the
samples were packed into high-security
CSIRO-designed eskies built to survive
anything from rough handlhing to a

plane crash

lhe samples arrived at 1.30 on the

Fridav morning at the animal health
Australian
laboratory cleared to hold diagnostic

laboratory, the only

samples of such dangerous diseases,

The diagnostic team led by Dr Laurie

Gleeson ran the Brisbane samples
through a ballery of rapid diagnosti
tests. They used polymerase chain
reaction (PCR) to probe them for the
tell-tale DNA sequence of African horse
sickness, and for another feared exotic
horse disease, Equine Intluenza. They
also used highly sensitive ELISA
(enzyvme-linked immunosorbent assay)
tests for antibodies to known viruses

All were negative
By four in the afternoon, AAHL was
able to say neither of the feared viruses
'

i i i
vas likely to have caused the disease

AAHL microscopist Alex Hyatt also

ould nol see any evidenci

of another suspect CquIne NETPCS Virus

on his electron microscope images
Because of the danger the virus might
infect humans, the scientists had to

work on the samples in special isolation

rooms and cabinets deep inside the

high-security facility

Murray says the AAHL and QDPI
teams worked around the clock during
the weekend. On Saturday, two live
horses were brought into the Geelong
laboratory and infected with the
Queensland tissue samples to see if they
too would n.it'\'t‘|i.l]'| the killer disease. By
QDPI

researchers in Brisbane had virtually

the end of the weekend
eliminated most possible causes tests
for herbicides, F~i.|r1l toxins and bacterial
infections all come up negative

By Mondav morning the scientists in

Queensland and Victoria knew they

were probably dealing with unknown
virus, but what was it?
l'wo new developments provided

clues. By Monday, cell cultures that Paul

Selleck had infected with the
Queensland samples were showing
dramatic signs that something was
going on. Holes appeared in the tissue
laver. Many cells were fused together
with multiple nuclei, into large cells
called syncidia, characteristic of some

virus infechions

A virus revealed

Meanwhile Hyatt kept up his “very-
small game hunting’ with the electron
microscope, searching the infected cells
to try and catch sight of a virus. On
luesday he saw one. He spotted small,
plump blobs on  the electron
micrographs; blobs which he recognised
as viruses wrapped in cell membrane
after budding off from a cell

Hvatt used detergent to wash away
the eny C'il']‘K"-. exXposing the naked
Under the

magnifcation of the electron microscope

VIFUuscs CNOrmaous

the herringbone pattern of the virus's

Right: A computer-enhanced
image of Acute Equine Respiratory
Syndrome Virus.

Below: The CSIRO Australian
Animal Health Laboratory is the
national centre for foreign animal
disease testing, research and
training. Staff from the laboratory
worked around the clock 1o
idenlify the cause of Queensland’s
mystery horse iliness.
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Viruas Nucleocapsid

Top: The first signs of the virus in tissue culture. Top: normal tissue
layer. Bottom: holes in the tissue layer and signs of cells joining
together into large cells with multiple nuclei. Something was going
on...

Middie: . . . Under the magnification of the electron microscope, the
teil-tale herringbone pattern of the virus's protein coat was revealed.
It was one ol the Paramyxo virus family, related to the virus which
causes human diseases such as measles and mumps.

Above: Four horses were deliberately infected with the virus at the
AAHL laboratory. A week laler, they showed unmistakable signs of
the disease. In lung sections from the infected horses, some normal
air spaces can be seen. Others are congested, full of a pink, bloody
fluid. The horses die as this fluid fills their lungs.
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