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Taurine and Glycine in the Gills of the Clam Protothaca staminea
Exposed to Chlorinated Seawater

G. Roesijadi
Battelle, Marine Research Laboratory, Route 5, Box 1000, Sequim, Wash. 98382

The levels of free aming acids in the tissue of moliuscs
have been reported to fluctuate as a function of environmental
stress (JEFFRIES 1972, BAYNE et al. 1976, ROESIJADI and
ANDERSON- in press). Particular attention has been paid to
the molar ratio of taurine to glycine which JEFFRIES (1972)
proposed as an index of stress. Taurine:glycine ratios have
been reported to increase in clams and mussels subjected to
environmentally or experimentally-induced stress. At the
present time the biological basis for the increase in the
ratio is not particularly well defined, as JEFFRIES (1972)
reported an increase in taurine coincident with a decrease in
glycine, while BAYNE et al. (1976) and ROESIJADI and ANDERSON
{in press) found no change in taurine and a decrease in glycine.
Observations by the latter investigators that the glycine
changes were correlated with either a negative scope for
growth (assimilated calories - respired calories) or a decline
in dry weight condition index suggested that alterations in
energy metabolism were involved.

In the present study, individuals of the clam Protothaca
staminea were exposed to chlorinated seawater for 26 days and
the free amino acid levels of the gill tissue were measured.
This experiment represents yet another condition of stress and
a fourth bivalve species with respect to the available litera-
ture on the taurine:glycine ratio in stressed molluscs.
Chlorine is commonly used as either a biocide or disinfectant
in coastally located electric power plants or domestic waste
treatment systems, respectively, and has been reported to
adversely impact marine organisms (CAPUZZO et ql. 1976).

MATERIALS AND METHODS
Clams between 5.2 and 5.8 cm were collected from the
intertidal zone at Sequim Bay, Washington, and held for 8 days
in a flowing seawater system containing Crystal Amber #8 Aqua
sand (Monterey Beach Co., Monterey, Ca.).

Exposures were conducted in 97& aquaria constructed for
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laminar flow and containing Crystal Amber #8 Aqua sand 9 cm

in depth for substrate. Continuous flows of sodium hypo-
chlorite (Mallinkrodt) in deionized water solution and un-
filtered Sequim Bay seawater were delivered to the tanks as
described previously (ROESIJADI et al., in press). Seawater
flow was 1.52/min. and toxicant flow did not exceed 6.4 ma/min.
Exposures were for 26 days.

Parameters measured routinely during the exposure for
water quality included total residual oxidants (TRO), seawater
and toxicant flow rates, ammonia, dissolved oxygen, temperature,
salinity and pH. Analyses were conducted as already described
(ROESIJADI et al., in press). Values are summarized in
Table 1.

At the end of exposure, clams were frozen whole at -80°C.
After thawing at room temperature, gills were excised and free
amino acids were analyzed as described in ROESIJADI and
ANDERSON (in press) by AAA Laboratory, Mercer Island, Wa.

RESULTS AND DISCUSSION

One of the primary targets for the activity of oxidants
such as chlorinated seawater on marine organisms most likely
are exposed and sensitive body surfaces. Since gills of bi-
valves are directly in contact with the external environment
and involved in essential processes such as gaseous and solute
exchange and ciliary feeding, it was felt that gills would be
a suitable organ for the study of the effects of chlorination.
The higher Tevels of chlorination in this study (75 and 155
ug/t TRO) have been shown to be acutely toxic to several marine
species (THATCHER 1978).

The results of the present study demonstrated an altera-
tion in the free glycine content in the gills of Protothaca
staminea exposed to chlorinated seawater. Consistent with
observations reported by BAYNE et al. (1976) and ROESIJADI
and ANDERSON (in press), free glycine levels declined signifi-
cantly (p<0.05) (Table 2). Mean values were 11.72 uM/g for
controls (average of 0 da and 26 da values), 8.47 uM/g at
26 ug/e2 TRO, 8.05 uM/g at 75 ug/e TRO, and 5.92 uM/g at 155 ug/2
TRO. Taurine and total free amino acid concentrations and
taurine:glycine ratios, however, were not found to be signifi-
cantly different when 26 da control values were compared to
values for exposed clams sampled at the same time.

Taurine was the most abundant free amino acid in clam
gills, accounting for over 50% of the total free amino acid
pool. It is interesting to note that taurine levels in gills
of control clams sampled at 0 da, the day of initiation of
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exposure, and after 26 da were found to be reduced by 29 uM/g.
The reduction of total free amino acids of 29 uM/g in the same
controls was due to the decline in taurine. Thus, alterations
in metabolism of controls during the exposure had a profound
influence on gill taurine concentrations. Glycine did not show
such changes in controls.

This study has provided additional evidence that signifi-
cant declines in free glycine levels are probably correlated
with stress in marine bivalves. In accordance with the
studies of BAYNE et qZ. (1976) and ROESIJADI and ANDERSON (in
press), taurine levels did not exhibit such a relationship.
With the studies conducted to date, (JEFFRIES 1972, BAYNE et
al. 1976, ROESIJADI and ANDERSON, in press; this paper), levels
of free glycine have consistently been reduced in response to
stress. It appears that understanding glycine metabolism may
provide useful information regarding the nature of bivalve
stress responses. The usefulness of the taurine:glycine ratio,
however, was not evident in the present study.
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