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Bostrichthyes sinensis is reputed as a good food fish rich in proteins, and is
served as atonic. It inhabits brackish water and finds its niche in the crevices of
the river mouths of Shang Xi and Guangdong, China. In its natural habitat, it
may encounter aerial exposure frequently during low tides, as it usually remains
quiescent in the absence of water. Upon aerial exposure in the laboratory, the
ammonia excretion rate decreased to one-fourth that of the submerged control.
Different from the loach Misgurnus anguillicaudatus (Chew and Ip, unpublished
results), B. sinensis was incapable of eliminating ammonia in gaseous form. The
ammonia excretion rate of B. sinensis exposed to the terrestrial condition was ¥
of the submerged control, and ammonia was accumulated in the body of the fish.
Although all the enzymes of the ornithine-urea cycle were present in the liver of
this fish, the activity of hepatic carbamoyl phosphate synthetase using glutamine
as a substrate was too low for the cycle to be functioning. Indeed, ammonia
accumulated in the tissues was not converted to urea.

There are three other strategies which seem commonly adopted, singly or in
combination, by fish to survivein the terrestrial condition:
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reduction in proteolysis and/or amino acid catabolism to slow down the build up
of ammonia.

partial catabolism of amino acid to alanine without releasing ammonia, and
detoxification of internally produced ammoniato glutamine.

Strategies (1) and (2) are not detoxification mechanisms. Mudskippers
(Boleophthalmus boddaerti and Periophthalmodon schlosseri) adopt strategy (1)
during aerial exposure in constant darkness (Lim et al, submitted for
publication). However, P. schlosseri adopts strategies (1) and (2) when it is
exposed to the terrestrial condition in adark:light regime. Under such
experimental conditions, it undergoes a reduction in amino acid catabolism in
genera with partial catabolism of certain amino acids to alanine to sustain
activity on land (Ip et al, submitted for publication).

B. sinensis, did not produce and accumul ate alanine when exposed to the
terrestrial condition. Instead, it detoxified internally produced ammoniato
glutamine (strategy 3 above) during the first 24 h of aerial exposure. During this
period, the reduction in equivalent ammonia excreted amounts to 370 nmol,
which could be solely answered for by the accumulation of 441 nmol (ammonia
equivalent) as glutamine in the muscle. To our knowledge, glutamine has only
been reported to play arole in ammonia detoxification in fish in response to high
environmental ammonia concentrations (Mommsen and Walsh, 1991; Peng et
al., 1998), with only one exception--the marble goby Oxyeleotris marmoratus
(Jow et al, 1999).

Contrary to the production of alanine, as observed in the mudskipper P.
schlosseri (Ip et al., submitted for publication) and the snakehead Chana
asiatica (Chew and Ip, unpublished results), formation of glutamine is
energetically expensive. B. sinensis and O. marmoratus are relatively inactive
on land, and the reduced energy demand for muscular activity may provide them
with the opportunity to exploit glutamine formation as a means to detoxify
ammonia.

The accumulation of glutamine in B. sinensis leveled off after 48 h of aerial
exposure. By the 72" h of aerial exposure, there was a very great discrepancy
between the reduction in excretion of ammonia equivalent (1109 nmol) and the
retention of ammonia equivalent (458 mmol) as ammonia and urea. These
results indicate that there might have been a reduction in proteolysis and amino
acid catabolism when B. sinensis was exposed to the terrestrial condition for a
long period (Strategy 1 above). Reduction in proteolysis and amino acid



catabolism is an effective strategy to slow down the interna build up of
ammonia. If the rate of amino acid catabolism decreases and the rate of
proteolysis remains unchanged, the steady state concentrations of free amino
acids will increase. However, if the rate of proteolysis decreases to a greater
extend than the rate of amino acid catabolism, the steady state levels of free
amino acids will decrease. In this regard, B. sinensis is different from O.
marmoratus, which is incapable of reducing proteolysis or amino acid
catabolism in response to aerial exposure. O. marmoratus adopts strategy (3) for
the whole period (72 h) of aerial exposure (Jow et al., 1999).
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