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Some microscopic organisms, like nematodes or plankton are fully desiccated to
go into a complete metabolic arrest (Cryptobiosis). Once desiccated, such a dormancy
may last forever. There is an aquatic insect which does likewise in semi-arid region in
Nigeria, Africa. The larvae of the chironomid, Polypedilum vanderplanki live in
temporal rockpools (Fig. 1 & 2). When the pool water is dried up during dry season,
the larvae are completely desiccated. When rainy season comes and the pool is filled
with water however, the larvae can revive after rehydration. The desiccated larvae
become resistant to extreme conditions, such as +100°C or -200°C. So far 17 years
are the longest record of the duration of the dormancy. When given water, the larvae
become active quickly, e.g. within 20 min (Fig. 3).

This interesting phenomenon was reported by a British scientist, Hinton in 1951.
Surprisingly nobody did thorough research on the physiological mechanism of the
cryptobiosis last 40 years. Difficulty in establishing laboratory colony of this
chironomid has been the obstacle. Recently we have succeed in rearing them in the
lab and started experiments focusing on the physiology and biochemistry.
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Fig. 3 A desiccated P. Vanderplamki
larva could revive within 20 min
after re-hydration

Fig. 2 Size of the rockpool that chironomids prefer to live

The chironomid larvae have differentiated organs, like
brain, gut, liver, muscles and so on. These tissues are
perfectly preserved even after complete desiccation. We are
curious to know the secret of the physiologicalmechanism.
Quick desiccation, however leads the chironomid larvae to
death. We found that accumulation of enough polyols is a
key in success of the cryptobiosis. We investigate how these
tissues are synchronously desiccated and also how these
dried tissues are activated by water at molecular level. We
compare not only the biochemistry but also the fine structure
of the tissues between P vanderplanki and another
chironomid, Chironomus yoshimatsui which doesn't have the
desiccation dormancy ability. This will give us a hint which
factors are significant in success for the cryptobiosis. These
data would contribute to develop animal organ preservation
techniques at room temperature in the future at an applied
point of view.
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