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calculations, the notion of an H, moiety at-
tached to a CHj tripod is only lost before
dissociation if the temperature is very high
(Fig. 2B) (13).

If the theoreticians are right in thinking
that CHs" is a highly fluxional molecule, it
should come as no surprise that CHs" is
quite resistant to direct experimental char-
acterization. Kenzo Hiraoka and co-work-
ers found their mass spectrometric data to
be compatible with a 3c-2e bonded struc-
ture of C,; symmetry (/4). However, this
conclusion was arrived at by attaching
methane molecules as thermochemical
sensors to a CHs" core. Using less perturb-
ing H, molecules instead of CH, yielded
somewhat less clear evidence in favor of
3c-2e bonding (/4). Mass spectrometric
evidence for the C; structure was also
found by contrasting the reactivity of
CH,D* and CD,H*(I5). Stabilizing CHs*
by attaching H, molecules led to the first
infrared spectra of the C—H stretching
bands of CHs" cores in trapped CH;" -
(H,),, complexes (rn > 1) (16). As expected,
solvation clearly affected hydrogen scram-
bling in the CHs* core, which became
frozen when at least three H, molecules
were attached. However, none of these
studies can claim to have resolved the puz-
zle of unperturbed CH;s*. Takeshi Oka
started his quest for free CHs" in the
spring of 1983 (17), the fruits of which he
presents now (3). The resulting determina-
tion of the high-resolution infrared spec-
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trum of the C-H stretching band of CHs*
is a major achievement. However, we will
not know the real structure of CHs" until
the jungle of 1000 lines resolved by Oka’s
group in a very narrow spectral range is
assigned.

To arrive at a comprehensive under-
standing of CHs*, cutting-edge experimen-
tal and theoretical studies will be needed.
Embedding molecules in nanofridges, that
is, small superfluid helium droplets, may
allow high-resolution rotational-vibrational
spectra to be obtained at a temperature of
only 0.4 K, with minimal interaction be-
tween the molecule and the cooling agent
(18). At this extremely low and controlled
temperature, the CHs* spectrum will hope-
fully become somewhat simpler. Another
exciting perspective is the use of Coulomb
explosion imaging (19), which allows di-
rect measurement of the many-body nucle-
ar probability density, reconstructed from
many independent “snapshots” of the vi-
brating nuclear skeleton. In this way, a rep-

" resentation like that depicted in the figures

could be inferred directly from experiment.
Theoretical studies must seek a solution to
the time-dependent quantum motion of
CH;" on a potential energy surface of the
quality provided in (9, 10), while simulta-
neously taking into account all degrees of
freedom—a highly complex endeavor.
CH;" will certainly continue to challenge
many groups in various fields of expertise
for some time to come.
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Fear of Flying!

he meager peanut snacks offered on airplanes may be a
Tsource of irritation for most passengers, but for those un-

fortunate enough to be allergic to peanuts they pose a seri-
ous health hazard. In the United States, about 100 individuals
allergic to different foods (primarily peanuts) die each year
from anaphylactic shock after accidental exposure to
the culinary culprit. Peanut allergy appears to be on
the increase particularly among young children,
so much so, that U.S. lawmakers may mandate
peanut-free zones in schools and on airplanes.

Anaphylaxis is an immune reaction initiated
by an allergen such as peanut protein that crosses
the mucosa and binds to immunoglobulin E (IgE) on
the surface of mast cells. Cross-linking of IgE triggers
mast cells to release histamine and other mediators that cause a
systemic anaphylactic reaction, which includes the contraction
of smooth muscle in the tissues lining the airways. Unless
epinephrine is administered quickly, anaphylaxis can be fatal.
The approach outlined in a paper in this month’s Nature

Medicine (1) may provide a solution for individuals suffering
from food allergies or other types of IgE-mediated (atopic) dis-
eases, such as hay fever and asthma. Roy and his colleagues at
the Johns Hopkins University in Baltimore used an oral DNA
vaccine to induce tolerance to peanut allergen in mice. Animals

were fed nanoparticles composed of DNA encoding Arah2 (the
principal allergen in peanuts) and chitosan, a biodegradable
component of crustacean shells that protects the DNA and deliv-
ers it to the epithelial cells lining the intestine. In nanoparticle-
fed mice, mucosal IgA levels increased as did the T helper cell
type I immune response, with a concomitant decrease in peanut
allergen—specific IgE antibody. When orally immunized animals
were sensitized to peanuts and then challenged with Arah2, they
showed a delayed and much milder anaphylactic reac-
tion than nonimmunized mice or mice that received
control DNA instead of peanut allergen DNA.
The authors note that this is a preventive
vaccine model in which mice are orally immu-
nized before sensitization to peanut protein.
Closer to the human situation, but less likely to
succeed, is a therapeutic vaccine model in which
the peanut allergen DNA is administered to animals
that are already sensitized, with the goal of rerouting an im-
mune response that is already under way. If Roy et al. can re-
produce their findings in sensitized mice, then an oral vaccine
to induce tolerance in humans with peanut allergy may be on
the horizon. And passengers allergic to peanuts need fear fly-
ing no more.
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