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Israeli Acute Paralysis Virus & Bee Losses
I ended my last article in the

October issue of BBKA News by
posing the question: "Do we
need to find a new and exciting
pathogen or pest in order to
explain the current losses?"
Even before my article was
published, a paper1 came out in
the journal Science suggesting
that just such a new and
exciting pathogen had indeed
been found to be the cause of
Colony Collapse Disorder (CCD).
But has it really, and what are
the implications?

Inevitably, given the prominence
that beekeeping has had in the
last year in the world's press, it
was clear that the session entitled
ªworld wide bee lossesº would
prove to be a highlight of the
recent Apimondia congress in
Australia. In the event, the
publication a few days before the
congress of ªA metagenomic
survey of microbes in honey bee
Colony Collapse Disorderº1 by
Cox-Foster et al in Science, which
implicated Israeli acute paralysis
virus (IAPV) - perhaps connected
with imports of package bees
from Australia - as a cause, 
raised interest still further. The
session, originally scheduled for a
small lecture room, was
rescheduled for the main theatre,
and the audience included
representatives of the world's
press as well as a large proportion
of conference delegates. 

The Apimondia President
introduced a panel of speakers
who gave short presentations
about various aspects of colony
losses in recent years. Dr Jeff
Pettis from the USDA outlined
the current situation in the USA,
including the work behind the
Science paper. A speaker from
the Australian government 
then strongly refuted the
suggestion that IAPV might

have been brought to the USA
by import of package bees from
Australia in the last few years.
The proceedings were then
opened to sometimes heated
contributions from the floor. 
This was clearly a very good
example of the interface
between science and politics.
When economic interests are
threatened, does the science
become distorted? What did
emerge, however, is that
widespread colony losses have
occurred previously in various
places and at various times.

The science behind the
Science paper

Let©s have a closer look at the
Science paper. What the authors
did was to take 30 dead bee
samples from operations alleged
to show symptoms of CCD and
21 from those said to be CCD
free. They then carried out
sequencing of RNA extracted
from the pooled bee samples,
and compared the sequences
obtained with known sequences
of a range of viruses, bacteria,
fungi and parasites. They found
sequences of a range of
pathogens in both groups of
colonies, but that of IAPV was
found in 83 % of the CCD
samples and in only 5% of the
CCD-free samples, providing the
closest correlation of all the
pathogens found.1 It should be
noted that the paper does not
actually make the claim that
IAPV causes CCD. But is it likely
to do so? 

Firstly, what is Israeli acute
paralysis virus? It is a previously
obscure virus, isolated in Israel in
2004, from bees found to be
crawling and unable to fly.2

Using molecular techniques, the
discoverers decided that it was
sufficiently different from the

previously described and closely
related viruses, acute bee
paralysis virus (ABPV) and
Kashmir bee virus (KBV) to
warrant a separate name. Earlier
work using serological
techniques had already shown
that whilst samples of both
ABPV and KBV from various
parts of the world were very
variable, the two are closely
related and may in fact be the
same species3. There is no doubt,
however, that different strains
can vary in virulence. When
injected into healthy bees in the
lab, ABPV takes five to seven
days to kill bees, whilst KBV
takes only two to three. There is
currently considerable debate
about how different genetic
sequences have to be for them
to be classified as separate
species. For example, when a
few years ago it was announced
that "the" human genome had
been sequenced, it was in fact
"a" human genome that had
been sequenced. It was assumed
that we only differed from each
other in terms of the expression
of genes that we all shared, but
recent work has shown much
more variation between
individuals than was originally
expected. Whilst this debate
continues, it is probably safest to
consider ABPV, KBV and IAPV as
all belonging to the same virus
"complex".

Transmission of viral
infections

So what do we know about

the pathology of ABPV and
KBV? ABPV was first isolated at
Rothamsted Experimental
Station in the 1960s, and
regarded as a laboratory
curiosity until the 1980s, when
it was found to be the principal
cause of death of bees infested
by Varroa in various parts of
Europe4. It was then found that
the mite had the ability to
transmit this and a range of
other viruses. KBV was
discovered later, also at
Rothamsted, and was
subsequently found to be
commonly present in Australia
and New Zealand as a harmless
inapparent infection4. Its close
relation to ABPV, however, led
to suspicion that in association
with Varroa it could prove to be
extremely harmful. Although
circumstantial evidence linked
KBV with colony losses in
Varroa-infested colonies in the
USA and Canada, no
satisfactory scientific studies
were carried out. The arrival of
Varroa to New Zealand allowed
closer investigation. Both
previously known and newly
isolated strains of KBV were
soon found to be a major cause
of death of infested colonies in
New Zealand5. At the same
time, controlled studies in an
indoor flight room at
Rothamsted6 demonstrated that
Varroa could transmit KBV, that
this led to the rapid death of
bees, and interestingly, that the
virus could then persist in the
bee colony in the absence of
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It's not often that you have a `Eureka' moment, but this is what
happened between Jerry Seinfeld and Steven Spielberg during
dinner some four years ago. Seinfeld joked that it would be really
funny to do a `B' move about bees and, encouraged by Spielberg,
he set to work to turn this idea into reality, with advice and help
throughout by Jeffrey Katzenberg, Spielberg's DreamWorks partner.
The Bee Movie was co-written with Spike Feresten, Barry Marder
and Andy Robin and animated by DreamWorks, creators of Shrek
and Madagascar, and Columbus 81 Productions. On December
14th it will be distributed for screening across the UK and Ireland
by Paramount Pictures, but BBKA News saw a preview and can give
you a flavour of the film in advance of its general release. 

This is fast-moving,
action-packed, witty,
tongue-in-cheek view
of the world through
the eyes of a young
male bee, Barry B
Benson (Jerry Seinfeld)
and his best friend
Adam (Matthew
Broderick), who
graduate from college

in the `class of 9,15am' and are now destined, like all other
graduates to work at a honey-making factory, `Honex', in New
Hive City. After a tour of the jobs on offer at Honex Barry has to
decide which job he wants to do, but is horrified to discover he has
to sign up to ONE job for his entire life. Barry decides to leave the
hive with the `pollen jocks' when they go on a pollen-collecting
mission, hoping he will see something of the world before he has
to settle into a job. 

Barry soon gets into trouble and an attractive florist named
Vanessa Bloome (Ren!e Zellweger) comes to his aid. They strike up
an unlikely friendship and on a shopping trip with Vanessa he
discovers a shocking truth: the precious honey that bees work so
hard to produce is being sold in supermarkets. Barry is outraged ±
this can only mean that humans are stealing honey from bees and
profiting from it. He sets out to stop this injustice by suing the
human race for stealing bees' honey, winning the case. All honey
is withdrawn from the shelves and returned to the hives. With the
honey stores full, life becomes one long holiday in the bee-world.
However, Barry hadn't considered the crucial role bees play in
pollination, and the lack of pollination has disastrous
consequences. Without giving too much away important lessons
about the role of bees in the environment are learned and ± of
course ± bees save the day. 

As beekeepers it is important to remember that this is a film for
children, and not a documentary. It brings bees into the public
limelight in a positive way: it explains how they work cooperatively
within the hive, that they sting only as a last resort and emphasises
bees' importance in pollination. In this imaginary world seen
through the eyes of bees there are inaccuracies, which purists may
balk at: the working bees are almost exclusively male (with
stingers), they live in families with mothers and fathers, they watch
TV, they take humans to court, they talk (OK ± well, maybe they
CAN talk but we'll never know because they are sworn to secrecy
about this in real life#). But, relax, look past all this and allow the
skill of the DreamWorks animators and directors Simon J Smith
and Steve Hickner to entice you into their colourful, fantasy world
and carry you along with the developing plot. You can always use
the inaccuracies to help you educate others and continue
publicising bees and beekeeping.

In association with the film an interactive classroom game
suitable for Key Stages 1 and 2 ± Into the Hive ± has been devised.
This is available free of charge from www.royensoc.co.uk by
clicking on Bee Movie or by telephoning 01727 899 387.

Christine Knott
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mites, suggesting that bee to
bee transmission can take place. 

Infestation by Varroa and
subsequent infection by ABPV
and KBV can lead to many of the
symptoms alleged to be
associated with CCD, namely the
spectacular and rapid loss of
strong colonies, leaving empty
hives with just the queen and a
few workers remaining. If, as
seems likely, the pathology of
IAPV is similar to APV and KBV, it
seems entirely reasonable to
expect that in association with
Varroa it could produce
symptoms very similar to those
that have recently been observed.

So far so good. Unfortunately
for this theory, Varroa does not
appear to be universally present
in colonies suffering from CCD.
Although some colonies have
undoubtedly had heavy
infestations caused by resistance
of the mites to the chemicals
formerly used to control them,
other colonies suffering collapse
had few mites present leading
to Varroa©s early removal from
the list of possible definitive
explanations for CCD. The flight
room study mentioned above6
though, does perhaps provide a
clue. Although large numbers of
mites are apparently required to
produce an initial virus
infection7, once established it
can apparently persist in the
absence of the mite. This should
not surprise us. After all, there
must be a natural means of
transmission from bee to bee
otherwise KBV would not be as
common in Varroa-free Australia
as it is.

No one cause of CCD can
be singled out 

It is by no means clear that all
losses, even those within the
USA, are all due to the same
cause. It is clear that CCD is
caused by a combination of
factors, undoubtedly including
various pests and pathogens,

but is also probably affected by
beekeeping or agricultural
practices. It is also clear that
greater cooperation and sharing
of information and expertise by
scientists and beekeepers
throughout the world is essential
in order to fully understand the
complexity of the situation.
Furthermore, it remains clear
that our understanding of the
world distribution and taxonomy
of honey bee viruses, and the
relation between recent
information obtained from
molecular techniques and earlier
information using serological
techniques is currently far too
fragmentary to allow us to point
a finger at the definitive cause of
colony losses.

Norman Carreck, NDB
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