year, estimates biologist Gary A. Polis of
Vanderbilt University in Nashville. The
molecular diversity of their venomous
brew limits the effectiveness of current
antivenom treatments, notes Dean D.
Watt, a scorpion venom specialist at
Creighton University School of Medicine
in Omaha, Neb.

Although the newly identified toxin,
labeled AaH IT4, doesn’t rank among the
most potent scorpion poisons, it stands
out in its ability to smite both mice and
insects, says Loret, now at Oregon State
University in Corvallis. Laboratory ex-
periments show that AaH IT4, like anti-
insect toxins secreted by other “Old
World” scorpions, paralyzes insect lar-
vae by binding to sodium channels on the
larvae’s nerve-cell membranes. And, like
anti-mammal toxins from “New World”
scorpions in North and South America, it
also kills mice. Although researchers
have identified several New World scor-
pion toxins that show both anti-insect
and anti-mammal action, those toxins
bind to only one of two possible sites on
mammalian sodium channels. AaH IT4,
unlike any other scorpion toxin known,
can bind to either type of site on mam-
malian cells while also possessing anti-
insect properties.

This unprecedented breadth of action
suggests that AaH IT4 is an “ancestral
scorpion toxin,” Loret and his co-workers

assert. According to their reasoning, it'sa
more primitive, less specialized toxin
that covers more ground at the expense
of potency.

That flexibility shows up in the toxin’s
molecular structure: a folded string of 65
amino acids that does not include the
amino acid proline. Loret believes the
absence of proline allows the molecule to
change its shape so that it can conform to
any of several sodium-channel sites fea-
turing subtly different configurations. A
strict molecular shape would restrict the
toxin’s versatility.

Loret plans to use AaH IT4 to study why
some scorpion toxins affect only insects
while others affect only mammals and
other vertebrates. In the long run, he and
others hope to exploit this natural selec-
tivity to design potent new insecticides.
Watt, noting that scorpion toxins appear
effective only when injected, suggests
that getting scorpion-inspired insec-
ticides into their targets will take some
technical creativity.

Most early investigations of scorpion
venom focused on the development of
antidotes or vaccines, but the various
toxins have now become an important
research topic in their own right. “In
science,” says Loret with a laugh, “you
begin working on a serum antidote and
you may end up with an insecticide.”

— 1. Amato

Two reports take aim at asthma jeopardy

Concerned by the rising rate of US.
asthma deaths, a federal panel this week
recommended ways to curb lethal epi-
sodes of the disease. At the same time,
researchers reported evidence suggest-
ing that a common mold can trigger
potentially catastrophic airway constric-
tion in some asthma sufferers.

The scientific panel, convened by the
National Heart, Lung, and Blood Institute
in Bethesda, Md., urges physicians who
treat the nation’s 10 million asthma pa-
tients to prescribe drugs that target the
underlying inflammation of the lung’s
bronchial tubes, instead of relying pri-
marily on the short-term breathing relief
provided by inhaled bronchodilator
drugs. Recent reports have suggested
that overuse of bronchodilators may en-
courage progression of the disease, per-
haps contributing to the rise in asthma
death rates (SN: 12/15/90, p.373).

The panel also recommends that
asthma sufferers reduce their exposure
to indoor and outdoor allergens, such as
dust, pollen and mold spores. These tiny
particles can precipitate the airway con-
striction of an asthma attack. A severe
asthma attack can escalate into a life-
threatening respiratory arrest if the
bronchial tubes close up enough to block
the patient’s breathing.

The cautionary advice on allergens
dovetails with a report in the Feb. 7 NEw
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ENGLAND JOURNAL OF MEDICINE by Martin
I. Sachs and his colleagues at the Mayo
Clinic in Rochester, Minn. The re-
searchers found a 200-fold increase in the
risk of potentially lethal respiratory ar-
rest among asthmatics who react to the
mold Alternaria alternata, compared with
asthmatics who show no heightened sen-
sitivity to it.

“One of the factors which appears
capable of causing the muscle in the
airway to clamp down is exposure to that
allergenic mold,” Sachs told ScIENCE
NEWS.

The team reviewed the medical re-
cords of 11 males and females, aged 11 to
25, who had experienced respiratory ar-
rests between 1980 and 1989. The analysis
revealed that 10 of the 11 asthmatics
showed an allergic reaction to A. alter-
nata in skin-prick tests. In contrast, only
31 of 99 asthmatics in the study’s control
group showed sensitivity to the mold.

A. alternata grows on harvested corn
and other grains, and is particularly
common in the Midwest from June
through November, says Sachs. Allan T.
Luskin, an immunologist at the Univer-
sity of Illinois at Chicago, notes that the
ubiquity of environmental allergens un-
derscores the importance of controlling
the chronic inflammation of asthma, and
thus reducing the riskiness of an allergic
encounter. — K.A. Fackelmann
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Helium theory gets
high-precision test

The basic equations of quantum me-
chanics are so difficult to solve that
theorists have no straightforward way to
calculate the energies emitted or ab-
sorbed by even so simple an atom as
helium. Nonetheless, by starting with a
rudimentary model describing the be-
havior of the two electrons in a helium
atom and then adding, step by step, the
effects of more subtle interactions, they
can make remarkably precise predictions
concerning the energy-level transitions a
helium atom can undergo.

Experiment has now caught up with
theory. By making the most precise meas-
urements to date of a particular energy-
level transition in different helium iso-
topes, researchers have performed an
unprecedented experimental check on
the details of these calculations. The
results reveal close agreement between
the experimental and computed values of
helium’s so-called isotope shift.

“With a hundredfold improvement in
precision [over previous experiments],
this is the most precise isotope-shift
measurement ever made for a multi-
electron system,” report physicists Ping
Zhao, John R. Lawall and Francis M.
Pipkin of Harvard University in the Feb. 4
PHYSICAL REVIEW LETTERS.

The team observed the same atomic
transition in two different helium iso-
topes: helium-3 (whose nucleus consists
of two protons and one neutron) and
helium-4 (two protons and two neu-
trons). Theory predicts that the mass
difference between the isotopes will have
a small but noticeable effect on the spe-
cific wavelengths of light emitted or ab-
sorbed by a helium atom.

To measure this effect, Zhao and his co-
workers constructed a special laser that
produces light at an infrared wavelength
of 1,083 nanometers, matching the wave-
length of one particular helium-atom
transition. A novel procedure allowed
them to measure the wavelength differ-
ence, or isotope shift, between helium-3
and helium-4 without having to measure
the exact wavelength corresponding to
each transition.

“With this technique, the differences of
[wavelengths] can be measured much
more precisely than the [wavelengths]
themselves,” the researchers say.

The agreement between the theoreti-
cal calculations and experimental results
provides by far the best confirmation yet
that the computational techniques used
to model a two-electron atom really work.
“It would be straightforward to do more
precise measurements, but we've already
gotten to the point where we'’re past the
theory,” Pipkin says. “There’s not much
motivation [to go farther] at the present
time.” — I. Peterson
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