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INTRODUCTION

Mechanisms regulating protein balance in skeletal muscles have been extensively evaluated in human and animal models [START_REF] Waterlow | Protein turnover in mammalian tissues and in the whole body[END_REF]. Our previous investigations have indicated rapid activation of protein synthesis in skeletal muscles during oral refeeding of murines, a phenomenon that is independent of muscle innervation and circulating insulin [START_REF] Svanberg | The role of diet components, gastrointestinal factors, and muscle innervation on activation of protein synthesis in skeletal muscles following oral refeeding[END_REF]. Intravenous infusion by stepwise increased loads of amino acids to unselected hospitalized patients and healthy volunteers have indicated that amino acids are involved in the process of initiation of muscle protein translation [START_REF] Lundholm | Transport kinetics of amino acids across the resting human leg[END_REF] as also shown in numerous studies by others, while carbohydrates and fat lacked such effects [START_REF] Svanberg | The role of glucose, long-chain triglycerides and amino acids for promotion of amino acid balance across peripheral tissues in man[END_REF]. Also, there was no indication that glutamine had stimulatory effects in vivo in human muscles [START_REF] Svanberg | The effect of glutamine on protein balance and amino acid flux across arm and leg tissues in healthy volunteers[END_REF], while branched chain amino acids (BCAA) stimulate incorporation of labeled amino acids into muscle proteins [START_REF] Lundholm | Protein synthesis in human skeletal muscle tissue: influence of insulin and amino acids[END_REF] and phosphorylate proteins involved in translation of mRNAs [START_REF] Tang | Amino acid-induced translation of TOP mRNAs is fully dependent on phosphatidylinositol 3-kinase-mediated signaling, is partially inhibited by rapamycin, and is independent of S6K1 and rpS6 phosphorylation[END_REF][START_REF] Gebauer | Molecular mechanisms of translational control[END_REF] Accordingly, direct and indirect evidence have been reported in numerous publications on amino acid stimulation of muscle protein synthesis in a variety of clinical conditions [START_REF] Flaim | The role of amino acids in the regulation of protein synthesis in perfused rat liver. II. Effects of amino acid deficiency on peptide chain initiation, polysomal aggregation, and distribution of albumin mRNA[END_REF][START_REF] Garlick | Amino acid infusion increases the sensitivity of muscle protein synthesis in vivo to insulin. Effect of branched-chain amino acids[END_REF][11][START_REF] Watt | Stimulation of protein synthesis in pig skeletal muscle by infusion of amino acids during constant insulin availability[END_REF]. However, we and others have also reported that classical experiments with labeling of proteins in assessment of protein synthesis at steady-state conditions may sometimes give erroneous results even in the presence of flooding tracee conditions [START_REF] Watt | Stimulation of protein synthesis in pig skeletal muscle by infusion of amino acids during constant insulin availability[END_REF][START_REF] Iresjo | Reevaluation of amino acid stimulation of protein synthesis in murine-and human-derived skeletal muscle cells assessed by independent techniques[END_REF] Therefore, there is a need of additional methods to conduct analysis of activation of protein synthesis in vivo [START_REF] Greiwe | Leucine and insulin activate p70 S6 kinase through different pathways in human skeletal muscle[END_REF][START_REF] Liu | Amino acids stimulate translation initiation and protein synthesis through an Akt-independent pathway in human skeletal muscle[END_REF][START_REF] Gingras | Hierarchical phosphorylation of the translation inhibitor 4E-BP1[END_REF]. The aim of the present study was therefore to apply recent methods for evaluation of changes of initiation of protein translation of skeletal muscle proteins following an overnight constant infusion of standard total parenteral nutrition (TPN).

MATERIAL AND METHODS

Patients and study design

12 patients were included in the study (Table 1). All patients underwent surgery of the upper gastrointestinal tract. Nine patients were operated for cure due to local malignancy and three patients had benign disease. On the day before operation they were randomized to receive overnight infusions of either saline or total parenteral nutrition supplied as all in one bag prior to surgery (30 kcal/kg/day, 0.16 gN/kg/day, Kabiven Perifer, Fresenius Kabi AB, Uppsala, Sweden). Measurements for nutritional status and baseline blood samples were taken before start of infusions indicating manifest or incipient malnutrition. Infusions started in the afternoon the day before operation between 4 and 5 p.m. and continued with constant rate until muscle biopsies were taken from the rectus abdominis muscles directly after anesthesia induction (15-16 hour later) [START_REF] Sandstrom | The effect on energy and nitrogen metabolism by continuous, bolus, or sequential infusion of a defined total parenteral nutrition formulation in patients after major surgical procedures[END_REF]. This procedure was chosen for practical reasons and due to the fact that artificial nutrition should provide protein anabolism within 12 hours if being clinically efficacious. Blood samples were drawn at the same time for analysis of amino acids and substrate levels in the peripheral circulation. Inclusion criterion was patients who may be candidates for intravenous nutritional support post surgery without having diabetes or steroid medications.

Analytical methods

Blood Samples

Arterial blood samples were collected and immediately centrifuged at + 4°C. Serum and plasma was stored at -80°C until analysis. For amino acid analysis 0.5 ml plasma was deproteinized with 125 μl sulfosalisylic acid (10 %). Para-fluoro-phenylalanine (20 umol/ml plasma) was added for internal standard use. After 30 minutes, precipitates were centrifuged and supernatants were used for amino acid analysis by a reversed phase HPLC method [START_REF] Georgi | High-performance liquid chromatographic determination of amino acids in protein hydrolysates and in plasma using automated pre-column derivatization with o-phthaldialdehyde/2-mercaptoethanol[END_REF].

All other plasma and serum analyses were standard analyses at the Clinical Chemistry Laboratory, Sahlgrenska University Hospital.

Muscle Biopsies

Muscle biopsies from the rectus abdominis muscle were cut out with scissors with a minimum of handling and immediately put in RNAlater solution [START_REF] Lundholm | Protein synthesis in human skeletal muscle tissue: influence of insulin and amino acids[END_REF][START_REF] Lundholm | Protein synthesis in isolated human skeletal muscle tissue: evaluation of an experimental model[END_REF][START_REF] Lundholm | Protein degradation in human skeletal muscle tissue: the effect of insulin, leucine, amino acids and ions[END_REF] (Ambion, Cambridgeshire, UK). The samples were kept at +4°C for 24 hours in RNAlater and then stored at -20°C until analysis; a procedure, which did not interfere with the phosphorylation state of protein confirmed in pre-study experiments. Biopsies were homogenized in seven volumes of ice- Licenced copy. Copying is not permitted, except with prior permission and as allowed by law. cold buffer A (20 mM Hepes, pH 7.4, 100 mM KCL, 0,2 mM EDTA, 2mM EGTA, 1 mM DTT, 50 mM NaF, 50 mM β-glycerofosfat, 0,1 mM AEBSF, 1 mM bensamidine, 0,5 mM sodiumvanadate,). The homogenate was centrifuged at 10 000 x g for 10 min at 4ºC and aliquots of the supernatant were used as follows:

Analysis of eIF4G⋅ eIF4E complex and 4E-BP1⋅ eIF4E complex Aliquots of supernatant were mixed with an agarose conjugate of a mouse monoclonal anti-eIF4E antibody (sc-9976 Santa Cruz Biotechnology, Santa Cruz, USA) and samples were rotated over night at +4°C. Next day samples were centrifuged at 1000 x g and supernatant was removed. The pellets were washed with 1 ml ice-cold buffer A. Washing procedure was repeated five times with a centrifugation step between each wash. After final wash, pellets were resuspended in 2x SDS electrophoresis sample buffer and boiled for 3 minutes. Samples were centrifuged at 1000 x g to pellet the agarose beads and equal volumes of supernatant were thereafter used for immunoblotting. Samples were electrophoresed in either a 15% polyacrylamid gel (4E-BP1) or a 7.5% polyacrylamid gel (eIF4G). Proteins were transferred to PVDF membranes. Membranes were incubated over night at +4°C with a rabbit anti rat 4E-BP1 antibody, or 90 min at + 20 °C with a rabbit anti human eIF4G antibody (sc-6936 and sc-11373, Santa Cruz biotechnology, Santa Cruz, USA) after blocking in 5% nonfat dry milk in Tris-buffered Saline-Tween 20. The blots were then washed, incubated with secondary antibodies and developed using an ECL Western Blotting Kit according to the manufacturers´ description (Amersham Biosciences, UK). For detection, membranes were exposed against Hyperfilm ECL (Amersham Biosciences, UK). After detection of signals, antibodies were removed by 30 minutes incubation at +50°C in stripping buffer (100 mM 2-mercaptoethanol, 2% sodium dodecyl sulfat ( SDS), 62.5 mM Tris-HCl pH 7.6).and membranes were thereafter reprobed for measurement of eIF4E by incubating membranes overnight at +4°C with a rabbit anti human eIF4E antibody (sc-13963, Santa Cruz biotechnology, Santa Cruz, USA) Quantification of signals was carried out with GS-710 imaging densitometer and Quantity One software (Bio-Rad Laboratories AB, Sundbyberg, Sweden). Measured optical density was expressed as arbitrary units in all analyses. All samples were analyzed on two gels. Two lanes were loaded with MagicMark XP Western Protein Standards (Invitrogen) on each gel.

The average optical density for the standard bands, with similar molecular size as measured proteins, was used to normalize signal intensity between blots. Licenced copy. Copying is not permitted, except with prior permission and as allowed by law.

Analysis of 4E-BP1 phosphorylation state.

An aliquot of the homogenate supernatant was boiled for 5 minutes, cooled on ice and thereafter centrifuged at 10 000 x g for 30 minutes at +4°C. Four volumes of supernatant were mixed with 1 volume of 5x SDS electrophoresis sample buffer. Samples were boiled for 3 minutes and equal volumes of sample were electrophoresed in a 15% polyacrylamid gel.

Western blots were performed as described above. Membranes were incubated over night at +4°C with rabbit anti rat 4E-BP1 antibody (Sc-6936 Santa Cruz Biotechnologies).

Analysis of p70S6kinase phosphorylation state.

Aliquots of the homogenate supernatant were mixed with equal volumes of 2x SDS electrophoresis sample buffer. Samples were electrophoresed in 7.5% polyacrylamide gel.

Western Blots were performed as described above except that membranes were incubated with rabbit anti rat p70 S6 kinase antibody for 60 minutes at room temperature (sc-230, Santa Cruz Biotechnologies).

This study was approved by the Ethics Committee at the Medical Faculty of Göteborg University (no. S328-3). All patients were provided written informed consent.

Statistics

Results are presented as mean ±SEM. Comparisons between groups were performed by twotailed t-test. P ≤0.05 was considered statistically significant. Licenced copy. Copying is not permitted, except with prior permission and as allowed by law.

RESULTS

Amino acids and substrate levels in peripheral blood

Total plasma amino acids increased significantly during TPN compared to saline infusions (15-16 hours). Methionine, phenylalanine and threonine increased significantly in the group of essential amino acids, while tryptophan and lysine did not change. Only isoleucine increased among the branch chain amino acids (Table 2). Of non-essential amino acids alanine, arginine, aspartic acid, glycine and histidine increased significantly.

Plasma glucose and serum insulin, glycerol, triglycerides and S-FFA did not change statistically significantly by TPN compared to saline infusions (Table 3).

Effects of total parenteral nutrition on 4E-BP1⋅ eIF4E complex and eIF4G⋅ eIF4E complex formation

Provision of overnight TPN increased the formation of the active eIF4G•eIF4E complex (p<0.05). The optical density of the complex increased from 1.16±0.26 in saline infused patients to 2.45±0.45 in TPN treated patients (Fig. 1A, Fig. 2). The inhibitory 4E-BP1•eIF4E complex decreased from 4.06±0.9 in the saline group to 1.94±0.41 in the TPN group (p<0.06) (Fig. 1B).

Effects of total parenteral nutrition on 4E-BP1 phosphorylation

Phosphorylation of total 4E-BP1 protein was analyzed as a complement to the analysis of 4E-BP1 ⋅ eIF4E complex, by determination of different isoforms following electrophoretic separation. The least phosphorylated forms migrate faster and more extensively phosphorylated forms migrate at slower rate through the gel. The least phosphorylated forms are attached to eIF4E. Increased phosphorylation makes the protein disassociate from eIF4E so eIF4G binding can occur. Quantification of free and bound forms of the protein was performed by comparing the amount protein present in the most phosphorylated form to the total amount of protein. Provision of overnight nutrition increased the amount of 4E-BP1 in the most phosphorylated form to 72% compared to 60% in patients with only saline infusions (p<0.05)( Fig. 1C). Licenced copy. Copying is not permitted, except with prior permission and as allowed by law.

Effects of total parenteral nutrition on p70S6 kinase phosphorylation

DISCUSSION

It is well established that malnutrition hits both muscle mass and function with deteriorations that may explain reduced survival and increased morbidity in both patients and undernourished individuals [21,[START_REF] Lundholm | Palliative nutritional intervention in addition to cyclooxygenase and erythropoietin treatment for patients with malignant disease: Effects on survival, metabolism and function. A randomized prospetive study[END_REF]. Numerous, experimental and clinical studies have been provided to illustrate effects of exercise, hormones and nutrition on protein synthesis and breakdown of skeletal muscles [START_REF] Waterlow | Protein turnover in mammalian tissues and in the whole body[END_REF]. Unanimous findings are that reduced food intake will cause protein imbalance explained by decreased synthesis of mixed muscle protein and sometimes by elevated breakdown to support vital organs [START_REF] Lundholm | Efflux of 3-methylhistidine from the leg in cancer patients who experience weight loss[END_REF][START_REF] Rennie | Depressed protein synthesis is the dominant characteristic of muscle wasting and cachexia[END_REF]. Thus, refeeding initiates protein translation to support re-synthesis of both globular and contractile proteins [START_REF] Svanberg | The role of diet components, gastrointestinal factors, and muscle innervation on activation of protein synthesis in skeletal muscles following oral refeeding[END_REF].

However, protein synthesis is not an unanimous activity but a highly differentiated process with selective translation of specific proteins [START_REF] Lundholm | Protein synthesis in liver tissue under the influence of a methylcholanthreneinduced sarcoma in mice[END_REF]. Thus, the choice of methods for measurements of protein synthesis should be a matter of the question under test. In clinical studies it has usually been questioned whether overall mixed protein synthesis is low, unchanged or increased [START_REF] Rennie | Depressed protein synthesis is the dominant characteristic of muscle wasting and cachexia[END_REF]. Accordingly, most studies have relied on measurements of net balance of amino acids across vascular beds or on labeling of mixed muscle proteins following bolus or primed constant infusions of labeled amino acids [START_REF] Bennegard | Flux of amino acids across the leg in weight-losing cancer patients[END_REF][START_REF] Emery | Protein synthesis in muscle measured in vivo in cachectic patients with cancer[END_REF], techniques that suffer from both advantages and limitations. Results from dynamic and static evaluations of protein synthesis should therefore be interpreted with caution, since required prerequisites are not always fulfilled [START_REF] Iresjo | Reevaluation of amino acid stimulation of protein synthesis in murine-and human-derived skeletal muscle cells assessed by independent techniques[END_REF]. Thus, information may not always indicate what we conclude emphasized by discrepancies between incorporation rates of amino acids and phosphorylation/dephosphorylation of regulatory proteins [START_REF] Carroll | Human soleus and vastus lateralis muscle protein metabolism with an amino acid infusion[END_REF]. Both under-and overestimation of protein synthesis rates may occur when labeling techniques are used [START_REF] Iresjo | Reevaluation of amino acid stimulation of protein synthesis in murine-and human-derived skeletal muscle cells assessed by independent techniques[END_REF], and measurements of net balance of amino acids across resting or exercising muscles may not fully account for exchanges among various tissue components in organ compartments [START_REF] Lundholm | Transport kinetics of amino acids across the resting human leg[END_REF][START_REF] Lundgren | Leg exchange of amino acids during exercise in patients with arterial insufficiency[END_REF]. This situation may appear particularly uncertain if extracellular amino acids are controlling initiation of translation without prior equilibration with intracellular amino acids [START_REF] Bohe | Human muscle protein synthesis is modulated by extracellular, not intramuscular amino acid availability: a dose-response study[END_REF][START_REF] Lundholm | Incorporation of leucine into human skeletal muscle proteins[END_REF]. The present investigation took advantage of a technique measuring alterations in phosphorylation of proteins reflecting induction and inhibition of initiation of protein translation independent of muscle steady state conditions and tracer equilibration [START_REF] Gebauer | Molecular mechanisms of translational control[END_REF].

Alterations in protein synthesis is reflected by changes in eIF4G⋅eIF4e complex and the binding of 4E-binding protein 1(4E-BP1) to eIF4E. A limiting step for initiation of translation in protein syntheses involves the assembly of eIF4F. This complex is composed of eIF4E-4G and -4A. During initiation of protein translation the mRNA 5´ cap binds to eIF4E with subsequent binding of eIF4G and -4A to form complex that allows translation to proceed.

The binding of eIF4G to eIF4E are controlled in part by the 4E-BP1. This binding protein can prevent the assembly of the eIF4F complex by binding to eIF4E at the site of eIF4G binding.

The 4E-BP1 protein is controlled by phosphorylation at multiple sites. When 4E-BP1 becomes multiply phosphorylated it can not bind to eIF4E. Free eIF4E for binding to eIF4G becomes therefore a limitation in formation of eIF4F-complex [START_REF] Gebauer | Molecular mechanisms of translational control[END_REF][START_REF] Gingras | Hierarchical phosphorylation of the translation inhibitor 4E-BP1[END_REF]. Translation can also be regulated by activation of p70s6k by phosphorylation, a kinase that is associated with increased translation of mRNAs containing a 5´ oligopyrimidine tract encoding components of the translational machinery [32]. This concept has recently been challenged but activation of p70s6k was necessary for muscle fibers to achieve normal size during development observed in cells null for the gene [START_REF] Tang | Amino acid-induced translation of TOP mRNAs is fully dependent on phosphatidylinositol 3-kinase-mediated signaling, is partially inhibited by rapamycin, and is independent of S6K1 and rpS6 phosphorylation[END_REF][START_REF] Ohanna | Atrophy of S6K1(-/-) skeletal muscle cells reveals distinct mTOR effectors for cell cycle and size control[END_REF].

Studies by isotopic infusions in our laboratory indicated that conventional TPN decreased net whole body protein degradation while stimulation of whole body synthesis demanded considerably high substrate infusion rates [START_REF] Hyltander | Effect on whole-body protein synthesis after institution of intravenous nutrition in cancer and non-cancer patients who lose weight[END_REF]. Amino acid balance across resting forearm and legs indicated also that high arterial concentrations of amino acids were required to switch net efflux of amino acids to influx [START_REF] Lundholm | Transport kinetics of amino acids across the resting human leg[END_REF], which should be seen in the light of observations that incorporation of labeled amino acids into mixed muscle proteins increased by 30% [START_REF] Bohe | Human muscle protein synthesis is modulated by extracellular, not intramuscular amino acid availability: a dose-response study[END_REF], even when extracellular amino acids were only slightly increased comparable to levels observed in the present study (Table 2). Therefore, different techniques may imply various results. Analyses of controlling factors as insulin, IGF-1 and exercise have implied that both individual and groups of amino acids stimulate mixed human muscle protein synthesis both in vitro and in vivo [START_REF] Lundholm | Protein synthesis in human skeletal muscle tissue: influence of insulin and amino acids[END_REF][START_REF] Iresjo | Reevaluation of amino acid stimulation of protein synthesis in murine-and human-derived skeletal muscle cells assessed by independent techniques[END_REF][START_REF] Lundholm | Protein synthesis in isolated human skeletal muscle tissue: evaluation of an experimental model[END_REF][START_REF] Lundholm | Protein degradation in human skeletal muscle tissue: the effect of insulin, leucine, amino acids and ions[END_REF][START_REF] Sandstrom | The effect of recombinant human IGF-I on protein metabolism in post-operative patients without nutrition compared to effects in experimental animals[END_REF][START_REF] Moller-Loswick | Insulin selectively attenuates breakdown of nonmyofibrillar proteins in peripheral tissues of normal men[END_REF]. A recent investigation on ICU patients on nutritional support indicated that conventional i.v. nutrition did not increase individual amino acids in arterial blood to the extent observed in orally fed healthy volunteers [START_REF] Iresjo | Appearance of individual amino acid concentrations in arterial blood during steadystate infusions of different amino acid formulations to ICU patients in support of whole-body protein metabolism[END_REF], although severely injured ICU patients were kept alive for long time despite a lack of clear cut indices of improved muscle protein balance [START_REF] Rennie | Urinary excretion and efflux from the leg of 3-methylhistidine before and after major surgical operation[END_REF]. Such discrepancies and uncertainties suggest that available clinical programs for nutrition are still suboptimal or that applied methods for measurements of protein synthesis are insensitive or even inaccurate at some conditions [START_REF] Bohe | Human muscle protein synthesis is modulated by extracellular, not intramuscular amino acid availability: a dose-response study[END_REF]. By contrast, the present study implies that overall initiation of translation of muscle proteins in the rectus abdominis muscles in patients who received overnight standard TPN was activated and remained so as long as the infusion continued. For practical reasons previous studies have examined different muscles in humans as vastus lateralis and soleus muscles, since needle biopsies are usually applied. Such studies have however not provided unanimous conclusions, since different muscles fiber composition may be related to various phosphoprotein status and mechanisms by which such proteins control protein dynamics. In the present study we used the rectus abdominis muscle based on its significance in abdominal surgical procedures. This muscle is also sensitive to nutritional alterations due to its type I fiber composition [START_REF] Lundholm | Metabolic studies in human skeletal muscle tissue. Evaluation of an in vitro preparation intended for clinical metabolic studies[END_REF]40]. A previous study examining the response to 3 hours infusion of amino acids in both soleus and vastus lateralis muscle from young healthy humans observed no effect on phosphorylation of either 4E-BP1 at Thr 37/46 or p70s6 kinase at Thr 789 compared to basal values, but observed both higher total amount and more phosphorylated 4E-BP1 in soleus muscle fibers [START_REF] Carroll | Human soleus and vastus lateralis muscle protein metabolism with an amino acid infusion[END_REF]. Our patients displayed variations in the total amount of 4E-BP1 while other measured proteins as p70s6k or eIF4E did not show similar variations. These observations imply the importance to measure initiation factor complex as eIF4G⋅eIF4E, since it provides more direct information of the active complex formation. Present investigation is the first study in humans reporting eIF4G⋅eIF4E complex levels in skeletal muscles.

It may be questioned to what extent phosphoprotein status reflects protein synthesis activity.

Data from rats, mouse and pigs are available, which show that changes of initiation factors with increasing eIF4G⋅eIF4E and decreasing 4E-BP1⋅eIF4E complexes are related to elevated protein synthesis. Exceptions to these reports occur where increased and decreased protein syntheses were not reflected by changes of initiation factors [START_REF] Vary | Insulin fails to stimulate muscle protein synthesis in sepsis despite unimpaired signaling to 4E-BP1 and S6K1[END_REF][START_REF] Anthony | Orally administered leucine enhances protein synthesis in skeletal muscle of diabetic rats in the absence of increases in 4E-BP1 or S6K1 phosphorylation[END_REF][START_REF] Anthony | Contribution of insulin to the translational control of protein synthesis in skeletal muscle by leucine[END_REF]. Similar studies on human skeletal muscles are limited, but infusion of BCAA increased the amount of 4E-BP1 in the gamma form and increased phosphorylation of p70s6k without increased protein synthesis [START_REF] Liu | Branched chain amino acids activate messenger ribonucleic acid translation regulatory proteins in human skeletal muscle, and glucocorticoids blunt this action[END_REF]. However, infusion of mixed amino acids caused similar changes in 4E-BP1 phosphorylation simultaneously with increased protein synthesis [START_REF] Liu | Amino acids stimulate translation initiation and protein synthesis through an Akt-independent pathway in human skeletal muscle[END_REF]. Therefore, it remains uncertain to what extent alterations in phosphoporotein status reflect dynamics in protein synthesis. The present study used a constant low dose amino acid infusion (~ 43 mg/kg/hr), which compares well with a low dose used by Bohé et al (43.5 mg/kg/hr) inducing a 30% increased mixed muscle protein synthesis [START_REF] Bohe | Human muscle protein synthesis is modulated by extracellular, not intramuscular amino acid availability: a dose-response study[END_REF]. However, another study by Bohé et al indicated that protein synthesis may became refractory despite continuous availability of amino acids [START_REF] Bohe | Latency and duration of stimulation of human muscle protein synthesis during continuous infusion of amino acids[END_REF]. By contrast, our present results showed sustained activation of proteins for initiation of translation during 16 hours infusion of a low dose of amino acids. This difference may be explained by amino acid overloading with high dose infusion indicated by appearing Licenced copy. Copying is not permitted, except with prior permission and as allowed by law.

ureagenesis [START_REF] Bohe | Latency and duration of stimulation of human muscle protein synthesis during continuous infusion of amino acids[END_REF]. Also, it is likely that activated phosphoproteins reflect continuously changing recruitment of various mRNAs for translation reflected by sustained formation of initiation complexes. Therefore, selection of investigative methods should always be done with the specific aim in mind, where quantification of initiation complexes seems ideal for determination of directional changes of protein synthesis in non-steady state conditions.

In conclusion, the present study demonstrates that overnight preoperative constant infusion of standard TPN alters phosphorylation status of proteins indicating activation of initiation of protein translation in the rectus abdominis muscle. Licenced copy. Copying is not permitted, except with prior permission and as allowed by law. Licenced copy. Copying is not permitted, except with prior permission and as allowed by law. Licenced copy. Copying is not permitted, except with prior permission and as allowed by law. 
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  extensively phosphorylated forms migrated at slower rate through the electrophoretic gel.Blots were quantified by measuring total optical density of all bands (α+β+γ), and by determination of the ratio between the least phosphorylated form (α) compared to the total (α+β+γ) amount. In the group receiving TPN total p70S6k increased 30% compared to saline treated patients (p<0.05). The relative amount of the protein present in the least phosphorylated α band fell from 63 to 49 % which indicates activation of the kinase by phosphorylation (p<0.01, Fig.1D, Fig.2). S t a g e 2 ( a ) P O S T -P R I N T Clinical Science Immediate Publication. Published on 15 Nov 2007 as manuscript CS20070359 THIS IS NOT THE FINAL VERSION -see doi:10.1042/CS20070359
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  FIGURE LEGENDSFig 1A-D Complexes of eIF4G eIF4E and 4E-BP1 eIF4E as well as phosphorylation state of 4E-BP1 and p70s6k proteins in skeletal muscles from patients who received overnight constant TPN infusion ( ) compared to patients who received saline infusion ( ) only. The amount of eIF4G was corrected for eIF4E recovered from immunprecipitation. No difference in eIF4E content was found between the groups. Antibodies recognizing multiple phosphorylation forms of 4E-BP1 and p70s6k were used as described in Material and Methods (Mean ± SEM. n=6 patients in each group).

Fig. 2

 2 Fig. 2 Western blot analysis of initiation factors in rectus abdominis muscle biopsies from patients who received overnight infusion of saline (S) or TPN (T). Proteins were immunoprecipitated (IP) with anti-eIF4E and then immunoblotted (IB) with anti-eIF4G, -4E-BP1 or -eIF4E for measurement of eIF4G•eIF4E-and 4E-BP1•eIF4E complexes. Results are optical density of eIF4G or 4E-BP1/optical density of eIF4E. Increased phosphorylation of p70s6k and total 4E-BP1 was measured as relative change in mobility. S t a g e 2 ( a ) P O S T -P R I N T
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Table 1 .

 1 Clinical characteristics of patients randomized to receive preoperative infusions with either total parenteral nutrition (TPN) or saline as described in Methods.

	Saline	TPN

Table 2 .

 2 Amino acid concentrations in peripheral blood from patients treated with either total parenteral nutrition (TPN) or physiological saline at constant rate as described in Methods.

		Saline	TPN	p<
			μmol/l	
	Essential aa			
	Isoleucine	64 ± 10	95 ± 8	0.05
	Leucine	117 ± 14	129 ± 9	NS
	Valine	234 ± 32	316 ± 28	NS
	BCAA	416 ± 54	541 ± 43	NS
	Lysine	143 ± 12	163 ± 13	NS
	Methionine	28 ± 3	72 ± 5	0.001
	Phenylalanine	46 ± 4	86 ± 5	0.001
	Threonine	116 ± 12	195 ± 17	0.01
	Tryptophan	9 ± 1	12 ± 1	NS
	Essential AA	760 ± 72	1070 ± 67	0.05
	Non essential aa			
	Alanine	318 ± 47	481 ± 48	0.05
	Arginine	77 ± 15	135 ± 14	0.05
	Aspartic acid	4 ± 1	9 ± 1	0.001
	Asparagine	30 ± 4	18 ± 2	NS
	Citrulline	13 ± 3	16 ± 2	NS
	Glutamic acid	103 ± 12	132 ± 23	NS
	Glutamine	432 ± 38	466 ± 26	NS
	Glycine	195 ± 21	326 ± 24	0.01
	Histidine	70 ± 7	120 ± 6	0.01
	Serine	121 ± 15	145 ± 16	NS
	Taurine	40 ± 6	46 ± 7	NS
	Tyrosine	51 ± 6	43 ± 3	NS
	Ornitine	59 ± 7	78 ± 14	NS
	α-Aba	9 ± 1	15 ± 2	0.05
	Total AA	2284 ± 160	3105 ± 173	0.01
	Mean ±SEM			
	BCAA = Branched chain amino acid		

Table 3 .

 3 Substrate levels in peripheral blood when muscle biopsies were taken during constant infusion of total parenteral nutrition (TPN) or saline as described in Methods.

	Saline	TPN	p<
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