Tissue Specific changes in Protein synthesis Associated with seasonal metabolic depression in Cunner (Tautogolabrus Adspersus)
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Cunner (Tautogolabrus adspersus) are the northern most representative of the Labridae family, which is composed of mainly tropical marine fishes.  Cunner are year round residents of inshore waters along the western Atlantic coastline, ranging from Newfoundland to Chesapaeke Bay.  During the winter, cunner remain in shallow inshore waters.  To cope with the stress of low water temperatures, cunner decrease their metabolic rate and spend the winter in a torpid state sheltering beneath rocks and in crevices.  Cunner found in Newfoundland waters become dormant in the fall when water temperatures reach 5(C and remain until May or June when water returns to approximately 5(C (Green and Farwell, 1971).

During metabolic depression, energy utilizing processes must be decreased in order for the animal to survive.  Protein synthesis is a major contributor to the metabolic rate of a cell (11-42% of basal metabolism) and has been shown to decrease significantly during periods of hypometabolism (Houlihan et al., 1995).

The objective of this study is to compare rates of protein synthesis in various tissues in cunner in an active state, during torpor and during arousal from winter torpor.  In order to achieve this, cunner were injected with a flooding dose of 3H phenylalanine, as described in Garlick et al. (1980).  Due to the low metabolic rate of this species, an incubation time of 24 hours was necessary to fulfill the validation criteria for the flooding dose method (ie complete flooding of the free phenylalanine pool, stable specific activity and linear incorporation rates).

Preliminary results of protein synthesis rates in liver, white muscle and brain tissue sampled at 14(C and 8(C demonstrate a downregulation of protein synthesis in cunner when exposed to decreasing water temperatures.  A comparison of tissue specific protein synthesis rates at both temperatures demonstrated liver > brain > white muscle (Table 1), a pattern which is supported by much of the literature on protein synthesis in fish.  The Q10 values calculated from the protein synthesis rates at 14(C versus 8(C demonstrate that protein synthesis is extremely temperature sensitive in cunner (Table 1).

Table 1.  Phenylalanine incorporation rates ((mol phe g protein-1 hour-1) and Q10 values in cunner liver, white muscle and brain at 14(C and 8(C.

	Tissue
	14(C
	8(C
	Q10  (14(C to 8(C)

	Liver
	505.5
	185.4
	5.3

	White Muscle
	0.048
	0.010
	13.6

	Brain
	0.606
	0.091
	23.6


At these temperatures cunner are still visually active and feeding.  The dramatic decrease in protein synthesis rates before the animals enter winter torpor may indicate that cunner exhibit intrinsic metabolic depression, where metabolic depression occurs in anticipation of a potential environmental stress (Guppy and Withers, 1999), in this case the stressor being decreased temperature.

It is expected that during winter torpor, rates of protein synthesis will decrease even further, if able to be detected at all.  However, in the spring, during arousal from dormancy, cunner may exhibit a hyperactivation of protein synthesis in order to compensate for loss of growth and tissue maintenance during the extended period of winter dormancy.  The results of this study will expand upon the behavioural observations of winter dormancy in cunner by showing changes in the physiological and biochemical mechanisms underlying  seasonal metabolic depression.  As well, it will extend the knowledge base on protein synthesis in fish to include the effects of extreme low temperatures and temperature induced dormancy.
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