HEALTH & SCIENCE

6

S U N D AY, M A R C H 3 0 , 2 014  T H E J E R U S A L E M P O S T

Weizmann professor is not
afraid of the big bad wolf

System lupus erythematosus, whose middle name refers
to the characteristic facial rash of those with the disease,
affects some five million people, mostly women. A
distinguished Weizmann Institute immunologist has
developed a promising experimental drug that could
help half of the victims.
Judy Siegel-Itzkovich reports
are also a few hundred Israeli lupus patients,
the vast majority being women in their fertile
years. It strikes African Americans and people
of Chinese and Japanese origin somewhat
more than Caucasians, Mozes said. Although
sufferers may have a variety of symptoms, the
most common ones include extreme fatigue,
painful or swollen joints (arthritis), skin rashes, unexplained fever and kidney problems.
There is no single test for SLE. There are 11
criteria for the diagnosis of lupus and only if at
least four of them are positive is the patient
diagnosed as a lupus patient. A blood test for
antinuclear antibodies (ANA) can help, as
these are found in the vast majority of SLE
patients, but there are people who test negative for ANA and nevertheless have lupus, and
also those who test positive for the antibodies
and don’t have lupus.
Thus, it can take months or even years until
the diagnosis is confirmed. Patients may even
be diagnosed with other autoimmune connective tissue diseases before the medical team
settles on lupus. Current treatments include
corticosteroids and cytotoxic immune suppressants, which are sometimes effective but
involve side effects such as osteoporosis, high
blood pressure, suppression of bone marrow
activity and a higher risk of cancer.
In a series of publications, Mozes and her
team reported that a synthetic peptide that
they designed and prepared could effectively
cure lupus in mice. They further demonstrated the mechanism by which treatment with
their peptide resulted in the remission of the
disease.
“There are dogs and mice that get SLE as well
as humans,” said Mozes, who added that former president George H.W. Bush’s dog came
down with the disease and was treated for it.
As for why 90 percent of patients are
women, Mozes explained that the female sex
hormone estrogen is certainly a factor, but
other elements that are involved include
genetic, environmental, hormonal and stress
factors.
MOZES, WHO was born in Haifa to parents of
Lithuanian origin who settled in pre-state
Israel, grew up in Tel Aviv. Her mother was a
housewife and her father, Josef Zimberg, the
CEO of the Haaretz newspaper. A sister, Drora
Goldblatt, also did her doctorate at Weizmann
and works for the Health Ministry. Edna studied bacteriology, chemistry and parasitology
at the Hebrew University of Jerusalem, com-

pleted her doctorate at Weizmann and then
did postdoctoral research at Stanford University in California (where she was the only
female postdoctorate fellow at that time in
her field) before returning to Rehovot.
“I didn’t want to be a physician, but immunology very much interested me, and both
my parents encouraged me a lot. When I
started studying the immune system, nobody
knew very much about its complexity. To me,
the immune system was like magic, and fascinating. I started by investigating the
genetic control
of
the
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here are a number of potentially
devastating disorders much more
common to one gender than the
other. Males are much more likely
to develop autism, while females
are nine times more likely than men to contract systemic lupus erythematosus (SLE), and
are also at higher risk of multiple sclerosis
(MS) and other autoimmune disorders. Both
autism and SLE have a definite genetic component, but there are other factors that contribute even more to the appearance of these diseases.
Because of the genetic factor, one out of five
of people with lupus have a parent or sibling
who already has or may contract lupus, and
about one in 20 children born to sufferers will
get it themselves.
SLE is, in fact, a collection of autoimmune
diseases in which the human immune system
becomes hyperactive and attacks normal,
healthy tissues. There is no cure or completely
effective treatment, and the only available
therapies are those that ameliorate the many
symptoms.
The disease is commonly referred to as
“lupus,” the Latin word for “wolf.” When SLE
was just beginning to be recognized as a medical disorder, it was thought that it was caused
by a wolf bite – probably because of the distinctive symmetrical red or purplish scaly rash
that at least half of those with the disease
develop on their faces, also referred to as a
“butterfly rash.”
SLE can affect nearly every organ system in
the body and in some cases can be fatal, said
Prof. Edna Mozes, a senior immunologist and
chemist at Rehovot’s Weizmann Institute of
Science in a recent interview with The Jerusalem Post. Mozes has devoted the past two
decades to the study of SLE and developed a
promising experimental drug called hCDR1,
or Edratide, that is going into Phase IIb trials
for the US Food and Drug Administration. “It
was supposed to be called Ednatide, after my
name, but in the end it became Edratide,” she
said.
Unlike MS, which affects the central nervous system, lupus can strike the kidneys,
skin, joints, lungs, brain heart and blood cells,
she said. It can also affect women’s fertility.
About five million people around the world
have some type of lupus – SLE affects more
than a million Americans, with around 10,000
patients dying of active lupus each year. There

i m m u n e
response.”
Eventually she got into SLE and myasthenia
gravis – another autoimmune disease (composed of the Greek words for “muscle weakness”). Its most famous victim was Greek
shipping tycoon Aristotle Onassis, who married American First Lady Jacqueline Kennedy
after her husband John Kennedy was murdered. The muscle weakness, including in the
eyelids, is caused by circulating antibodies
that block acetylcholine receptors where the
nerves connect with the muscles. There is no
effective drug to treat the disease, and when it
kills it’s usually because the complications
affect respiration.
As for SLE, at first the Weizmann team had
to learn about the disease. “We didn’t know
the cause of SLE, but were intrigued that some
mice get SLE spontaneously when they are
eight or 10 months old. We developed a
mouse model in which the rodents are always
affected, and could follow the disease development. We found that we were able to control it with our synthetic peptide, hCDR1,

that down-regulates the
SLE-related autoimmune process. The peptide doesn’t
destroy cells that are not related
to the autoimmune disease and
therefore it is specific to SLE in its
function. The drug has to be injected
once a week and not swallowed, but in
the future, it could become an oral pill. It
works well when given orally to mice, but the
rodent’s gastrointestinal system is different
than [that of] humans.”
After it was found to improve significantly
the nervous systems and kidneys of mice
(over 40 peer-reviewed journal articles have
been published on hCDR1), the drug went on
to early clinical trials with encouraging
results. Teva performed three clinical trials
involving over 400 patients, and the drug was
found to be very safe. In the last study that
Teva performed, on hundreds of patients, the
drug failed what is known as the “primary
endpoint,” which is the key indicator in the
study, but it showed a “secondary endpoint”
effect – usually an experimental endpoint.
Because it failed the primary endpoint, Teva
returned the drug to Weizmann.
Timing is everything, and shortly after Teva
returned the drug, the FDA changed its guidelines and now required trials on lupus to have
as their primary endpoint one of two endpoints – one of them being the secondary
endpoint in the Teva trial and which showed
a positive effect.

How the jewel wasp enslaves its prey

Y

ou don’t have to be a neurosurgeon to perform brain
author James Bigelow.
surgery. A tiny parasitic wasp (Ampulex compressa),
“We tend to think that the parts of our brain wired for memcalled the jewel wasp, uses sensors on
ory are integrated. But our findings indiits stinger to find and inject a venom “cockcate our brain may use separate pathways
NEW WORLDS
tail” right into cockroach brains. This was
to process information. Even more, our
recently discovered by Prof. Frederic Libersat
study suggests the brain may process audi• By JUDY SIEGEL-ITZKOVICH
and Dr. Ram Gal from Ben-Gurion University
tory information differently than visual and
of the Negev.
tactile information, and alternative strategies – such as
The wasp feeds its offspring live cockroaches, which are increased mental repetition – may be needed when trying to
much larger than the parents. To subdue the much larger prey, improve memory,” explained psychology Prof. Amy Poremba,
the wasps sting it, causing the cockroach to completely lose its a corresponding author on the paper, published this week in
will to move away. Instead of fighting or fleeing, the stung the journal PLoS One.
cockroach follows the wasp into its nest, then waits until the
Bigelow and Poremba discovered that when over 100 univerwasp lays an egg on its leg, seals the nest and leaves. The cock- sity undergraduates were exposed to a variety of sounds, visuroach does not try to escape its tomb even as the wasp’s off- als and tactile stimuli, the students were least apt to remember
spring hatches, devours the cockroach alive and pupates inside the sounds. In an experiment testing short-term memory,
its abdomen.
participants were asked to listen to pure tones via headphones,
In a paper recently published in PLoS One, the researchers to look at various shades of red squares and to feel low-intenwondered how the wasp locates the cockroach’s brain. First, sity vibrations by gripping an aluminum bar. Each set of tones,
using an electron microscope, they found minute sensory squares and vibrations was separated by time delays ranging
organs on the wasp’s stinger. Then they implanted an elec- from one to 32 seconds. Although students’ memory declined
trode in the wasp’s nervous system and found that these sen- across the board as time delays grew longer, the decline was
sory organs are highly sensitive to bending of the stinger, for much greater for sounds and began as early as four to eight
instance during penetration of a “brain” made of rubber. This seconds after exposure.
implied that the wasp feels its way through the cockroach’s
While this seems like a short time span, it’s akin to forgetting
exoskeleton.
a phone number that wasn’t written down, notes Poremba. “If
To prove this, the researchers utilized several approaches, someone gives you a number, and you dial it right away, you
including tricking the wasp into stinging an artificial brain. are usually fine. But do anything in between, and the odds are
When they implanted into a cockroach a rubbery lump that you will have forgotten it,” she said.
mimics the cockroach brain in texture, the wasp couldn’t tell
In a second experiment, Bigelow and Poremba tested particthe difference and readily injected venom. However, when the ipants’ memory using things they might encounter on an
rubbery lump was softer than a real brain, or when the cock- everyday basis. Students listened to audio recordings of dogs
roach’s brain was removed completely or ground up, the wasp barking, watched silent videos of a basketball game, and
immediately felt the difference and did not inject venom.
touched and held common objects blocked from view, such as
Taken together, these results highlight an exquisitely evolved a coffee mug. The researchers found that between an hour and
sensory organ that is adapted to navigate the wasp’s stinger a week later, students were worse at remembering the sounds,
through the interior of a cockroach’s head. In less than a min- but that their visual and tactile memory was about the same.
ute, these “brain sensors” help the wasp to essentially perform
Both experiments suggest that the way your mind processes
brain surgery, using a two millimeter-long stinger-scalpel.
and stores sound may be different from the way it process and
stores other types of memories – and that could have big
IN ONE EAR AND OUT THE OTHER
implications for educators, design engineers and advertisers
Remember that sound bite you heard on the radio this morn- alike.
ing? The grocery items your spouse asked you to pick up?
“As teachers, we want to assume students will remember
Chances are, you don’t. University of Iowa researchers have everything we say. But if you really want something to be
found that when it comes to memory, we don’t remember memorable you may need to include a visual or hands-on
things we hear nearly as well as things we see or touch. “As it experience, in addition to auditory information,” says Poremturns out, there is merit to the Chinese proverb ‘I hear, and I ba. The authors believe humans’ weakness for remembering
forget; I see, and I remember,” said graduate student and lead sounds likely has its roots in the evolution of the primate brain.
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Yet the FDA approval process is very long.
The drug has so far proven to be very safe, and
to have no side effects. If all goes well, said
Mozes, Edratide could come on the market
around 2019. It is now owned by XTL Biopharmaceuticals, a company based in Herzliya Pituah whose chief executive officer is Josh
Levine.
“The only lupus drug approved by the FDA
to be put on the market in the past 50 years is
Benlysta of Human Genome Sciences/
GlaxoSmithKline,” said Levine. “It is not a
breakthrough drug. There is an unclear correlation between the SLE auto-antibodies and
disease severity. It is estimated that only about
15 percent to 20% of lupus patients are candidates for Benlysta, and the launch of the drug
in March 2011 has been slower than expected
due to unclear patient selection and questionable cost effectiveness.” Levine said the cost of
that SLE drug is high, at tens of thousands of
dollars per year.
“Edratide targets an earlier stage of the SLE
process than Benlysta. There a large number
of SLE patients that live for a relatively long
time with a lousy quality of life and with no
effective treatment” added Levine, who made
aliya from New York in 2000 and previously
worked for Teva before joining XTL.
The Herzliya Pituah biotech company is
also working on experimental drugs to treat
multiple myeloma and schizophrenia. If the
firm succeeds in making a difference, patients
around the world will beat a path to its door.

BULLIES AND BEING
BULLIED

ome teens are victims of verbal threats and
actual violence by their peers, while others are
bullies. A new collaborative study conducted by
researchers at Ben-Gurion University of the
Negev and Georgia State University in the US has
found that those who suffer most are both the
perpetrators and targets of violence. Appearing
in Prevention Science, the study was conducted
by psychology Prof. Christopher Henrich of GSU
and psychology Prof. Golan Shahar of BGU.
Adolescent violence is a major public health
problem, with devastating educational, legal,
economic and health costs around the world.
The researchers, who have been collaborating in
the study of adolescent development and stress
since 2000 – tracked 1,081 fifth graders for a
year, looking at effects of bullying and being
bullied. Those who said they both perpetrated
and were targeted for violence showed a bigger
increase in violence in sixth grade as well. They
said the findings are relevant for both the basic
scientific understanding of adolescent violence
and the development of preventive intervention
targeting youth violence and depression.
The blame can probably be put on a violent
social environment, he continued. “They might
signal their plight through elevated symptoms of
depression. Unfortunately, such a depression
might render these teens particularly vulnerable
to the effects of violence, creating a vicious cycle.”

devices (SSDs), people with vision problems are
able to “feel” them in their brains through their
remaining senses.
Using a visual-to-auditory SSD in a clinical or
everyday setting, users wear a miniature camera
connected to a small computer (or smartphone)
and headphones. The images are converted into
“soundscapes” using an algorithm, allowing the
user to listen to and interpret the visual information from the camera. With the EyeMusic SSD
(available free at the Apple App store at http://
tinyurl.com/oe8d4p4), one hears pleasant musical notes to convey information about colors,
shapes and location of objects.
Using this SSD equipment and a innovative
training program, the blind are able to achieve
various abilities. In recent articles in Restorative
Neurology and Neuroscience and Scientific Reports,
blind and blindfolded-sighted users of the
EyeMusic were shown to correctly perceive and
interact with objects, such as recognizing different shapes and colors, or taking a drink.
In studies published in two prestigious scientific journals, Neuron and Current Biology, it was
shown that the blind can categorize sound-conveyed images such as faces, houses and outdoor
scenes, plus everyday objects, and locate people’s positions, identify facial expressions and
read letters and words.
Despite these encouraging behavioral demonstrations, SSDs are currently not widely used by
BLIND ‘HEAR’ COLORS AND SHAPES
the blind population. Problems that have preThe blind can be helped to “hear” colors, vented their adoption have been changing for
according to research by Prof.
the better; new technological
Amir Amedi of the Edmond and
advances enable SSDs to be
HEALTH SCAN
Lily Safra Center for Brain Sciencmuch cheaper, smaller and
es and the Institute for Medical • By JUDY SIEGEL-ITZKOVICH lighter, and they can run using
Research Israel-Canada at the
a standard smartphone.
Hebrew University’s Medical Faculty. As a result,
“The human brain is more flexible than we
the blind and visually impaired are being offered thought,” concluded Amedi. “These results give
tools, via training with sensory SDs, to receive a lot of hope for the successful regaining of visuenvironmental visual information and interact al functions using cheap, non-invasive SSDs or
with it in ways otherwise unimaginable. The other, invasive sight restoration approaches. In
work is patented by Yissum, HU’s technology the blind, brain areas have the potential to be
transfer company.
‘awakened’ to processing visual properties and
These features are normally perceived visually, tasks even after years or maybe even lifelong
but using non-invasive sensory substitution blindness.”

