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Discovery of Vespa Amino
Acid Mixture (VAAM) and

It's Functions

Takashi Abe

The Institete of Physical and Chemical Ressarch {RIKEN})

OF many years amino acids have
F been popular with athletes, to
grow and strengthen muscles,
but as more and more beneficial effects
are identified the popularity of amino
acid drinks conlinues to grow exponen-
tially. In 2002, the sale of amino acid
products in Japan — including sports
drinks, jellies and powders — totaled
30 hillion yen, and is predicted to
exceed 70 hillion this yvear. One of the
most popular is VAAM produced by
Meiji Milk Products Co. Lid. and pro-
moted by Olympic Gold Medallist
marathon runner, Naoko Takahashi.
~ VAAM is unique, because it'is
based on & mixture of 17 amino acids
found in the saliva of hornet larvae.
The mixture burns fat so effectively to
produce energy that the adult hornet is
able to fly up to 70 ki per day, The
fat-metabolism qualities of VAAM are
equally effective for mice and humans
during exercise and recently, have been
linked 10 other health benefits, such as
improved liver and kidney function,
and improved autonomic neeve func-
tion eontrof.
But how did I discover the fat-oxi-
dation quatities of hornet larval saliva
for exercising humans? Whalt is the sci-
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ence behind the theories and how did |
prove i is effective?

Hornet Behavior

The tarning point in my research
came when I had a brush with death
after being stung by a hornet, and stars-
ed to carry out field observations to
find out how I could caich hornets
safely. My studies focused on the
unique hehavior of Vespa mandarinia
— meore commonly kaown as the
Japanese Giant Homnet — which not
ondy has the most toxie venor bat is
also the most robust species of hornet,
building the fargest colonies and flying
70 km at 35 kavhr every day for hunt-
ing, carrying one third of it's body
weight in food. For a long time burning
body fat has been recognized as an
abundant, efficient source of long term
energy for endurance activity, produc-
ing few fatigue-inducing compounds,
like lactate. From larva through to the
adule stage, many insects store abdorni-
nal fat as an energy source.

During my observalions 1 realized
that adult hornets could not survive for
more than a couple of days without
contact with their larvae ¥. Closer study
reveaicd the reason to be nutritional

dependence. The peculiar body struc-
ture of the adult — a very narrow
esophagus through a coarctate waist —
makes it impossible to eat solid food;
even the insects which they prey on,
Instead they turn the flesh into meat-
balls 1o feed the larvae, who in turn
excrete & special rich cocktail which is
the main source of nutrition for the
adull. Without a regular supply of lar-
val saliva the adult is unable to contip-
ue it's normal hunting behavicr, and
will eventually die (Fig, 1). The larvae
uses trophallaxis — food exchange —
to effectively comtrol the adeit's behav-
ior, manipulating the amino acid com-
position of the mixture to manage the
social colony ! (Fig. 2). Although lar-
val saliva is mainly comprised of tre-
halose, glucose and 17 amino acids
(predominantly proline and glycine) it
is compositionally very different from
other protein-rich foods, like eggs,
meat or milk. However, the composi-
tional similarity of the salival mixtures
of different hornet species suggests
common functional properties @, We
dubbed this special mixture 'Vespa
Amino Acid Mixture’ (VAAM) (Fig.
3), '
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