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                    Abstract
The influence of a proprietary blend of modified cellulose and cetylated fatty acids (Trisynex™, Imagenetix, Inc., San Diego, CA 92127, USA) on adipocytokine and regional body composition responses to a weight loss program was examined. Twenty-two women (Supplement group (S) (n = 11): age = 36.8 ± 7.2 years; weight = 87.1 ± 6.2 kg; % body fat = 43.4 ± 4.1; Placebo group (P) (n = 11): age = 38.3 ± 6.8 years; weight = 86.9 ± 4.7 kg; % body fat = 44.3 ± 2.0) completed an 8-week placebo-controlled, double-blind study consisting of a caloric restricted diet and cardiovascular exercise. Body composition and serum insulin, leptin, and adiponectin were assessed at pre-, mid-, and post-intervention. From pre- to post-intervention, significant decreases (P < 0.05) were observed for body weight (S: 87.1 ± 6.2–77.9 ± 5.1 kg; P: 86.9 ± 4.7–82.7 ± 3.8 kg) (P < 0.05 S vs. P), % body fat (S: 43.4 ± 4.1–36.1 ± 3.6; P: 44.3 ± 2.0–40.6 ± 1.2) (P < 0.05 S vs. P), leptin (S: 28.3 ± 3.5–16.2 ± 2.6 ng ml−1; P: 29.4 ± 3.2–19.9 ± 1.1 ng ml−1) (P < 0.05 S vs. P), and insulin (S: 7.3 ± 0.8–5.1 ± 0.2 mU l−1; P: 7.7 ± 0.9–5.1 ± 0.3 mU l−1). Serum adiponectin increased (P < 0.05) (S: 12.2 ± 2.4–26.3 ± 3.0 μg ml−1: 12.6 ± 2.0–21.8 ± 3.1 μg ml−1) (P < 0.05 for S vs. P). Supplementation with a proprietary blend of modified cellulose and cetylated fatty acids during an 8-week weight loss program exhibited favorable effects on adipocytokines and regional body composition.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Monounsaturated fat-rich diet reduces body adiposity in women with obesity, but does not influence energy expenditure and substrate oxidation: a parallel randomized controlled clinical trial
                                        
                                    

                                    
                                        Article
                                        
                                         12 January 2024
                                    

                                

                                Marcelly Cunha Oliveira dos Santos Lopes, Vanessa Chaia Kaippert, … Eliane Lopes Rosado

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Weight loss and metabolic health effects from energy-restricted Mediterranean and Central-European diets in postmenopausal women: A randomized controlled trial
                                        
                                    

                                    
                                        Article
                                         Open access
                                         24 July 2018
                                    

                                

                                Joanna Bajerska, Agata Chmurzynska, … Jarosław Walkowiak

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Low-carbohydrate diets lead to greater weight loss and better glucose homeostasis than exercise: a randomized clinical trial
                                        
                                    

                                    
                                        Article
                                        
                                         29 June 2021
                                    

                                

                                Lingli Cai, Jun Yin, … Weiping Jia

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	American College of Sports Medicine (2006) ACSM’s guidelines for exercise testing and prescription, 7th edn. Lippincott Williams & Wilkins, Philadelphia

	Bell-Anderson KS, Bryson JM (2004) Leptin as a potential treatment for obesity: progress to date. Treat Endocrinol 3(1):11–18. doi:10.2165/00024677-200403010-00002
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Bigaard J, Frederiksen K, Tjonneland A, Thomsen BL, Overvad K, Heitmann BL, Sorensen TI (2005) Waist circumference and body composition in relation to all-cause mortality in middle-aged men and women. Int J Obes Lond 29(7):778–784. doi:10.1038/sj.ijo.0802976
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Bjorntorp P (1991) Metabolic implications of body fat distribution. Diabetes Care 14(12):1132–1143. doi:10.2337/diacare.14.12.1132
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Bluher M, Bullen JW Jr, Lee JH, Kralisch S, Fasshauer M, Kloting N, Niebauer J, Schon MR, Williams CJ, Mantzoros CS (2006) Circulating adiponectin and expression of adiponectin receptors in human skeletal muscle: associations with metabolic parameters and insulin resistance and regulation by physical training. J Clin Endocrinol Metab 91(6):2310–2316. doi:10.1210/jc.2005-2556
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Bullo M, Salas-Salvado J, Garcia-Lorda P (2005) Adiponectin expression and adipose tissue lipolytic activity in lean and obese women. Obes Surg 15(3):382–386. doi:10.1381/0960892053576776
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Civitarese AE, Ukropcova B, Carling S, Hulver M, DeFronzo RA, Mandarino L, Ravussin E, Smith SR (2006) Role of adiponectin in human skeletal muscle bioenergetics. Cell Metab 4(1):75–87. doi:10.1016/j.cmet.2006.05.002
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Cohen J (1988) Statistical power analysis for the behavioral sciences, 2nd edn. Lawrence Erlbaum, Hillsdale

                    Google Scholar 
                

	Duplus E, Glorian M, Forest C (2000) Fatty acid regulation of gene transcription. J Biol Chem 275(40):30749–30752. doi:10.1074/jbc.R000015200
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Eikelis N, Esler M (2005) The neurobiology of human obesity. Exp Physiol 90(5):673–682. doi:10.1113/expphysiol.2005.031385
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Farnier C, Krief S, Blache M, Diot-Dupuy F, Mory G, Ferre P, Bazin R (2003) Adipocyte functions are modulated by cell size change: potential involvement of an integrin/ERK signalling pathway. Int J Obes Relat Metab Disord 27(10):1178–1186. doi:10.1038/sj.ijo.0802399
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Garaulet M, Hernandez-Morante JJ, Lujan J, Tebar FJ, Zamora S (2006) Relationship between fat cell size and number and fatty acid composition in adipose tissue from different fat depots in overweight/obese humans. Int J Obes Lond 30(6):899–905. doi:10.1038/sj.ijo.0803219
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Giannopoulou I, Fernhall B, Carhart R, Weinstock RS, Baynard T, Figueroa A, Kanaley JA (2005) Effects of diet and/or exercise on the adipocytokine and inflammatory cytokine levels of postmenopausal women with type 2 diabetes. Metabolism 54(7):866–875. doi:10.1016/j.metabol.2005.01.033
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Hadaegh F, Esmaillzadeh A, Azizi F (2007) Metabolic risks in individuals with normal body mass index and normal waist circumference. Eur J Cardiovasc Prev Rehabil 14(2):200–207. doi:10.1097/01.hjr.0000230096.73579.64
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Hara T, Fujiwara H, Nakao H, Mimura T, Yoshikawa T, Fujimoto S (2005) Body composition is related to increase in plasma adiponectin levels rather than training in young obese men. Eur J Appl Physiol 94(5–6):520–526
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Horvath TL, Diano S, Sotonyi P, Heiman M, Tschop M (2001) Minireview: ghrelin and the regulation of energy balance––a hypothalamic perspective. Endocrinology 142(10):4163–4169. doi:10.1210/en.142.10.4163
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Janssen I, Katzmarzyk PT, Ross R (2004) Waist circumference and not body mass index explains obesity-related health risk. Am J Clin Nutr 79(3):379–384
PubMed 
    CAS 
    
                    Google Scholar 
                

	Kalra SP, Kalra PS (2003) Neuropeptide Y: a physiological orexigen modulated by the feedback action of ghrelin and leptin. Endocrine 22(1):49–56. doi:10.1385/ENDO:22:1:49
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Karhunen LJ, Juvonen KR, Huotari A, Purhonen AK, Herzig KH (2008) Effect of protein, fat, carbohydrate and fibre on gastrointestinal peptide release in humans. Regul Pept 149(1–3):70–78
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Klok MD, Jakobsdottir S, Drent ML (2007) The role of leptin and ghrelin in the regulation of food intake and body weight in humans: a review. Obes Rev 8(1):21–34. doi:10.1111/j.1467-789X.2006.00270.x
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Koerner A, Kratzsch J, Kiess W (2005) Adipocytokines: leptin––the classical, resistin––the controversical, adiponectin––the promising, and more to come. Best Pract Res Clin Endocrinol Metab 19(4):525–546. doi:10.1016/j.beem.2005.07.008
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kraemer WJ, Volek JS, Clark KL, Gordon SE, Incledon T, Puhl SM, Triplett-McBride NT, McBride JM, Putukian M, Sebastianelli WJ (1997) Physiological adaptations to a weight-loss dietary regimen and exercise programs in women. J Appl Physiol 83(1):270–279
PubMed 
    CAS 
    
                    Google Scholar 
                

	Kraemer WJ, Vingren JL, Silvestre R, Spiering BA, Hatfield DL, Ho JY, Fragala MS, Maresh CM, Volek JS (2007) Effect of adding exercise to a diet containing glucomannan. Metabolism 56(8):1149–1158. doi:10.1016/j.metabol.2007.04.010
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Krustrup P, Mohr M, Amstrup T, Rysgaard T, Johansen J, Steensberg A, Pedersen PK, Bangsbo J (2003) The yo-yo intermittent recovery test: physiological response, reliability, and validity. Med Sci Sports Exerc 35(4):697–705. doi:10.1249/01.MSS.0000058441.94520.32
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Lazzer S, Vermorel M, Montaurier C, Meyer M, Boirie Y (2005) Changes in adipocyte hormones and lipid oxidation associated with weight loss and regain in severely obese adolescents. Int J Obes Lond 29(10):1184–1191. doi:10.1038/sj.ijo.0802977
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Leger LA, Lambert J (1982) A maximal multistage 20-m shuttle run test to predict VO2 max. Eur J Appl Physiol Occup Physiol 49(1):1–12. doi:10.1007/BF00428958
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Lofgren IE, Herron KL, West KL, Zern TL, Brownbill RA, Ilich JZ, Koo SI, Fernandez ML (2005) Weight loss favorably modifies anthropometrics and reverses the metabolic syndrome in premenopausal women. J Am Coll Nutr 24(6):486–493
PubMed 
    CAS 
    
                    Google Scholar 
                

	Lonnqvist F, Nordfors L, Jansson M, Thorne A, Schalling M, Arner P (1997) Leptin secretion from adipose tissue in women relationship to plasma levels and gene expression. J Clin Invest 99(10):2398–2404. doi:10.1172/JCI119422
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Maki KC, Carson ML, Miller MP, Turowski M, Bell M, Wilder DM, Rains TM, Reeves MS (2008) Hydroxypropylmethylcellulose and methylcellulose consumption reduce postprandial insulinemia in overweight and obese men and women. J Nutr 138(2):292–296
PubMed 
    CAS 
    
                    Google Scholar 
                

	Marr JW, Heady JA (1986) Within- and between-person variation in dietary surveys: number of days needed to classify individuals. Hum Nutr Appl Nutr 40(5):347–364
PubMed 
    CAS 
    
                    Google Scholar 
                

	Meier U, Gressner AM (2004) Endocrine regulation of energy metabolism: review of pathobiochemical and clinical chemical aspects of leptin, ghrelin, adiponectin, and resistin. Clin Chem 50(9):1511–1525. doi:10.1373/clinchem.2004.032482
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	O’Leary VB, Jorett AE, Marchetti CM, Gonzalez F, Phillips SA, Ciaraldi TP, Kirwan JP (2007) Enhanced adiponectin multimer ratio and skeletal muscle adiponectin receptor expression following exercise training and diet in older insulin-resistant adults. Am J Physiol Endocrinol Metab 293(1):E421–E427. doi:10.1152/ajpendo.00123.2007
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Okamoto M, Ohara-Imaizumi M, Kubota N, Hashimoto S, Eto K, Kanno T, Kubota T, Wakui M, Nagai R, Noda M, Nagamatsu S, Kadowaki T (2008) Adiponectin induces insulin secretion in vitro and in vivo at a low glucose concentration. Diabetologia 51(5):827–835. doi:10.1007/s00125-008-0944-9
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Pelleymounter MA, Cullen MJ, Baker MB, Hecht R, Winters D, Boone T, Collins F (1995) Effects of the obese gene product on body weight regulation in ob/ob mice. Science 269(5223):540–543. doi:10.1126/science.7624776
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Polak J, Kovacova Z, Jacek M, Klimcakova E, Kovacikova M, Vitkova M, Kuda O, Sebela M, Samcova E, Stich V (2007) An increase in plasma adiponectin multimeric complexes follows hypocaloric diet-induced weight loss in obese and overweight pre-menopausal women. Clin Sci (Lond) 112(11):557–565. doi:10.1042/CS20060296
                        
Article 
    CAS 
    
                    Google Scholar 
                

	Pouliot MC, Despres JP, Lemieux S, Moorjani S, Bouchard C, Tremblay A, Nadeau A, Lupien PJ (1994) Waist circumference and abdominal sagittal diameter: best simple anthropometric indexes of abdominal visceral adipose tissue accumulation and related cardiovascular risk in men and women. Am J Cardiol 73(7):460–468. doi:10.1016/0002-9149(94)90676-9
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Reimer RA, Russell JC (2008) Glucose tolerance, lipids, and GLP-1 secretion in JCR:LA-cp rats fed a high protein fiber diet. Obesity (Silver Spring) 16(1):40–46. doi:10.1038/oby.2007.16
                        
Article 
    CAS 
    
                    Google Scholar 
                

	Reinehr T, Kratzsch J, Kiess W, Andler W (2005) Circulating soluble leptin receptor, leptin, and insulin resistance before and after weight loss in obese children. Int J Obes Lond 29(10):1230–1235. doi:10.1038/sj.ijo.0803027
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Shapses SA, Riedt CS (2006) Bone, body weight, and weight reduction: what are the concerns? J Nutr 136(6):1453–1456
PubMed 
    CAS 
    
                    Google Scholar 
                

	Shih LY, Liou TH, Chao JC, Kau HN, Wu YJ, Shieh MJ, Yeh CY, Han BC (2006) Leptin, superoxide dismutase, and weight loss: initial leptin predicts weight loss. Obesity (Silver Spring) 14(12):2184–2192. doi:10.1038/oby.2006.256
                        
Article 
    CAS 
    
                    Google Scholar 
                

	Thompson WG, Rostad Holdman N, Janzow DJ, Slezak JM, Morris KL, Zemel MB (2005) Effect of energy-reduced diets high in dairy products and fiber on weight loss in obese adults. Obes Res 13(8):1344–1353. doi:10.1038/oby.2005.163
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Thong FS, Hudson R, Ross R, Janssen I, Graham TE (2000) Plasma leptin in moderately obese men: independent effects of weight loss and aerobic exercise. Am J Physiol Endocrinol Metab 279(2):E307–E313
PubMed 
    CAS 
    
                    Google Scholar 
                

	Ueno N, Dube MG, Inui A, Kalra PS, Kalra SP (2004) Leptin modulates orexigenic effects of ghrelin and attenuates adiponectin and insulin levels and selectively the dark-phase feeding as revealed by central leptin gene therapy. Endocrinology 145(9):4176–4184. doi:10.1210/en.2004-0262
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Volek JS, Gomez AL, Love DM, Weyers AM, Hesslink R Jr, Wise JA, Kraemer WJ (2002a) Effects of an 8-week weight-loss program on cardiovascular disease risk factors and regional body composition. Eur J Clin Nutr 56(7):585–592. doi:10.1038/sj.ejcn.1601362
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Volek JS, Sharman MJ, Love DM, Avery NG, Gomez AL, Scheett TP, Kraemer WJ (2002b) Body composition and hormonal responses to a carbohydrate-restricted diet. Metabolism 51(7):864–870. doi:10.1053/meta.2002.32037
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Wadden TA, Berkowitz RI, Sarwer DB, Prus-Wisniewski R, Steinberg C (2001) Benefits of lifestyle modification in the pharmacologic treatment of obesity: a randomized trial. Arch Intern Med 161(2):218–227. doi:10.1001/archinte.161.2.218
                        
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Wing RR, Koeske R, Epstein LH, Nowalk MP, Gooding W, Becker D (1987) Long-term effects of modest weight loss in type II diabetic patients. 
Arch Intern Med 147(10):1749–1753
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Wolfe BE, Jimerson DC, Orlova C, Mantzoros CS (2004) Effect of dieting on plasma leptin, soluble leptin receptor, adiponectin and resistin levels in healthy volunteers. Clin Endocrinol (Oxf) 61(3):332–338. doi:10.1111/j.1365-2265.2004.02101.x
                        
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Acknowledgments
We want to thank a dedicated group of participants and also our laboratory, training and medical staff that made this study possible. This study was funded in part by a corporate grant from Imagenetix, Inc., San Diego, CA 92127 which is also was the proprietary owner of the supplement.


Author information
Authors and Affiliations
	Human Performance Laboratory, Department of Kinesiology, University of Connecticut, Storrs, CT, 06269, USA
Maren S. Fragala, William J. Kraemer, Jeff S. Volek, Carl M. Maresh, Michael J. Puglisi, Jakob L. Vingren, Jen-Yu Ho, Disa L. Hatfield, Barry A. Spiering, Cassandra E. Forsythe, Gwendolyn A. Thomas, Erin E. Quann & Jeffrey M. Anderson

	Research and Development, Imagenetix, Inc., San Diego, CA, 92127, USA
Robert L. Hesslink Jr


Authors	Maren S. FragalaView author publications
You can also search for this author in
                        PubMed Google Scholar



	William J. KraemerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jeff S. VolekView author publications
You can also search for this author in
                        PubMed Google Scholar



	Carl M. MareshView author publications
You can also search for this author in
                        PubMed Google Scholar



	Michael J. PuglisiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jakob L. VingrenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jen-Yu HoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Disa L. HatfieldView author publications
You can also search for this author in
                        PubMed Google Scholar



	Barry A. SpieringView author publications
You can also search for this author in
                        PubMed Google Scholar



	Cassandra E. ForsytheView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gwendolyn A. ThomasView author publications
You can also search for this author in
                        PubMed Google Scholar



	Erin E. QuannView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jeffrey M. AndersonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Robert L. Hesslink JrView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                William J. Kraemer.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Fragala, M.S., Kraemer, W.J., Volek, J.S. et al. Influences of a dietary supplement in combination with an exercise and diet regimen on adipocytokines and adiposity in women who are overweight.
                    Eur J Appl Physiol 105, 665–672 (2009). https://doi.org/10.1007/s00421-008-0944-y
Download citation
	Accepted: 11 November 2008

	Published: 02 December 2008

	Issue Date: March 2009

	DOI: https://doi.org/10.1007/s00421-008-0944-y


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Dietary supplement
	Weight loss
	Adipocytokines
	Diet
	Exercise








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.174.142.103
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    