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The key anabolic L-Gln transporter SNAT2 is acutely inhibited by glucocorticoid stress in L6 skeletal muscle cells
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Wasting of soft tissue, especially skeletal muscle, is a serious clinical problem in patients with advanced renal disease owing to the strong association of such wasting illness (cachexia) with morbidity and mortality. Previous work from this laboratory has shown that inhibition by metabolic acidosis of the pH-sensitive L-Gln transporter SNAT2 in the plasma membrane is an important contributor to the cachectic effect of acidosis on skeletal muscle cells (Evans et al JASN 18, 1426-36, 2007). The aim of the present study was to determine whether other stresses contributing to cachexia in uraemia might also be acting through SNAT2. Of particular interest is glucocorticoid which is elevated in uraemia and acidosis, is a catabolic stimulus, and is a permissive factor for the cachectic effect of acidosis. 

The effect of glucocorticoid (500nM Dexamethasone) on SNAT2 was studied in L6 skeletal muscle cells in Eagle’s Minimum Essential medium (MEM) with 2% serum. The activity of the SNAT2 transporter was assessed from the rate of uptake of the selective synthetic amino acid substrate 14C-MeAIB into intact cells. SNAT2 protein was quantified in ultracentrifuged cell membrane preparations by performing densitometry on immunoblots stained with antibody recognising the N-terminal cytoplasmic tail of SNAT2.  Intracellular L-Gln was assayed by high performance liquid chromatography in neutralised deproteinised perchloric acid extracts. Global proteolysis was measured from 3H output from cells in which cell protein had been pre-labelled by incubating the cells with 3H-Phe. Proteolysis rate is expressed as log10 % of the initial total cell 3H per hour. Data presented are pooled from at least 3 independent experiments and are expressed as mean ± SEM.
SNAT2 transporter activity decreased after 7h of exposure to glucocorticoid (28 ± 9 pmol of MeAIB / mg protein / min versus 46 ± 14 pmol of MeAIB / mg protein / min in control cultures, P < 0.01). This was accompanied by a commensurate 55 ± 13% decline in SNAT2 protein assessed by immunoblotting (P < 0.01). A control plasma membrane protein (1-Na,K-ATPase) was unaffected by these conditions (10 ± 15% decline, NS). This down-regulation of SNAT2 partly depleted intracellular L-Gln (56 ± 4 nmol / mg protein with glucocorticoid versus 75 ± 6 nmol / mg protein in control cultures, P < 0.05) and stimulated global proteolysis (8.3 ± 0.2 x 10-3 log10 % / h with glucocorticoid versus 7.2 ± 0.3 x 10-3 log10 % / h in control cultures, P < 0.05). In contrast, prolonged 48h exposure to glucocorticoid increased SNAT2 activity (16 ± 6 pmol of MeAIB / mg protein / min versus 12 ± 5 pmol of MeAIB / mg protein / min in control cultures (37 ± 12% increase, P < 0.05)), and the L-Gln depletion effect was no longer observed (57 ± 3 nmol / mg protein with glucocorticoid versus 55 ± 3 nmol / mg protein in control cultures, NS).

It is concluded that, like metabolic acidosis, glucocorticoid is an acute inhibitor of SNAT2, consistent with glucocorticoid’s acute stimulatory effects on global proteolysis. The biphasic time course of glucocorticoid’s effect on SNAT2 is also consistent with the acute activation but chronic inhibition of proteolysis by glucocorticoid previously reported in L6 cells and in muscle in vivo, and provides further evidence for the important role of SNAT2 in regulating muscle protein metabolism under conditions relevant to uraemia.  

