









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













Nutrition Journal



BioMed Central



Open Access



Review



Renal lithiasis and nutrition Felix Grases*†, Antonia Costa-Bauza† and Rafel M Prieto† Address: Laboratory of Renal Lithiasis Research, Universitary Institute of Health Sciences Research (IUNICS), University of Balearic Islands, E07122 Palma de Mallorca, Spain Email: Felix Grases* - [email protected]; Antonia Costa-Bauza - [email protected]; Rafel M Prieto - [email protected] * Corresponding author †Equal contributors



Published: 06 September 2006 Nutrition Journal 2006, 5:23



doi:10.1186/1475-2891-5-23



Received: 20 July 2006 Accepted: 06 September 2006



This article is available from: http://www.nutritionj.com/content/5/1/23 © 2006 Grases et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Abstract Renal lithiasis is a multifactorial disease. An important number of etiologic factors can be adequately modified trough diet, since it must be considered that the urine composition is directly related to diet. In fact, the change of inappropriate habitual diet patterns should be the main measure to prevent kidney stones. In this paper, the relation between different dietary factors (liquid intake, pH, calcium, phosphate, oxalate, citrate, phytate, urate and vitamins) and each type of renal stone (calcium oxalate monohydrate papillary, calcium oxalate monohydrate unattached, calcium oxalate dihydrate, calcium oxalate dihydrate/hydroxyapatite, hydroxyapatite, struvite infectious, brushite, uric acid, calcium oxalate/uric acid and cystine) is discussed.



Introduction Renal lithiasis can be defined as the consequence of an alteration of the normal crystallization conditions of urine in the urinary tract. In a healthy individual, during the residence time of urine in the urinary tract, crystals either do not form or are so small they are eliminated uneventfully (asymptomatic crystalluria). When normal urine crystallization conditions become altered, however, the rate of crystal nucleation and growth may become such that the crystals cannot be easily eliminated due to their size. In some cases, altered urinary conditions affecting crystallization are related to specific underlying disorders such as hyperparathyroidism, which is associated with hypercalciuria [1]; tubular acidosis, which is associated with hypercalciuria and hypocitraturia [2]; and some genetic alterations, which are associated with hyperoxaluria [3], hypercystinuria [4] and hypercalciuria [5]. However, in many cases it is not possible to clearly identify the underlying disorder. Indeed, in nearly all renal calculi cases, crystal formation is attributable to a combination of diverse factors that may or may not be associated with an



underlying disorder. These factors can be classified into two main groups: urine composition factors and renal morphoanatomy factors. Urine composition factors are important in crystal formation as urine is a metastable liquid containing several coexisting substances that can crystallize to generate renal calculi. These substances are present at supersaturated levels (the system contains higher amounts of solute than that corresponding to the solubility), meaning the urine is in an unstable state, and a stable urine state will eventuate through crystallization of the excess solute. The ease of crystallization depends on the degree of supersaturation, the presence of preformed particles (so-called heterogeneous nucleants that act as promoter substances) and the level of crystallization inhibitors. These latter substances inhibit crystal nucleation and/or growth. There are two main renal morphoanatomy factors that can affect crystal formation. The first of these is the presence of cavities (formed by renal calices) with low urody-
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namic efficacy that retain urine for long periods. The second is an altered epithelium covering the renal papillae, which can arise from events such as damage to the anti-adherent glycosaminoglycan layer that covers the uroepithelium, necrosis, or the presence of subepithelial calcifications. The development of renal calculi usually involves both urine composition and renal morphoanatomy factors. Thus, not all people with hypercalciuria, hypocitraturia or hyperuricuria, for example, will develop renal calculi. The effect of a factor on renal lithiasis depends on the nature and magnitude of other factors when a particular renal stone is generated. For example, while some alterations to the uroepithelium alone may not be serious enough to cause stone formation, when combined with other factors stone formation might occur. Thus, precise knowledge of the factors involved in the development of a given renal calculus is vital, and adequate study of the calculus structure and composition allows identification of an important number of possible etiologic factors related to its formation. Many such factors can be adequately modified through diet, as this has a significant effect on urine composition. Indeed, altering inappropriate habitual dietary patterns should be the main measure for preventing kidney stones. There are thorough recent literature reviews on nutrition and renal lithiasis that discuss numerous dietary factors and their effects on urine composition and stone formation [6,7]. The present paper discusses the relationship between different dietary factors and each type of renal stone [8], using the classification indicated in Table 1. A key aspect in preventing all kinds of kidney stone is suitable liquid intake, which affects both the urine concentration and the frequency with which solid microparticles are expelled from the urinary system. A study of idiopathic calcium oxalate stone formation demonstrated that the initial therapy for the prevention of any type of kidney stone recurrence is increased fluid intake to ensure a urine volume of at least 2 liters per day [9].
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Type of renal stone and dietary advice Calcium oxalate monohydrate papillary calculi Formation of calculi of this type implies the existence of an altered (damaged or partially injured) papillary epithelium. This can be a consequence of cytotoxic substances that also can induce subepithelial calcifications [10,11]. Moreover, renal calculi of this type are frequently associated with a deficiency in the levels of crystallization inhibitors and hyperoxaluria. Citrate and phytate are the only crystallization inhibitors that can be taken via the diet or as a pharmaceutical.



Citrate consumption (through citrate-containing foods or as potassium or sodium salt drugs) causes an increase in urinary pH, which results in increased citrate excretion [12]. In this case, the urinary pH must be controlled to avoid calcium phosphate crystallization. Citrate decreases calcium salt supersaturation due to its capacity to complex calcium ions, and also has crystallization inhibitor activity [13]. Phytate, mainly present in whole cereals and legumes (see Table 3), can inhibit calcium salt crystallization [14-17], and individuals prone to calcium oxalate stone formation were found to have lower urinary phytate excretion compared to healthy subjects [18]. Data from two large observational epidemiological studies revealed an inverse association between phytate intake and the risk of stone formation in women [19]. Oxalate-rich foods may be a risk factor for formation of calcium oxalate monohydrate papillary calculi (see Table 4). A dietary oxalate excess is related to formation of calcium oxalate monohydrate (COM) calculi and can mainly be related to an excess consumption of soybean seeds, nuts, spinach, chocolate and green tea [20]. However, there are high intra-individual variations to the contribution of ingested oxalate to urinary oxalate excretion. The urinary exogenic oxalate can account from approximately 10% [21] to over 50%, in particular in the presence of oxalate hyperabsorption or in presence of an adverse cal-



Table 1: Renal stone classification



Renal stone classification [8] • Calcium oxalate monohydrate papillary • Calcium oxalate monohydrate unattached (formed in renal cavities) • Calcium oxalate dihydrate • Calcium oxalate dihydrate/hydroxyapatite mixed • Hydroxyapatite • Struvite infectious • Brushite • Uric acid • Calcium oxalate/uric acid mixed • Cystine



Percentage (%) 13 16 34 11 7 4 1 8 3 1
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cium/oxalate ratio in the gut [22]. Moreover, it is also necessary to consider ascorbic acid (vitamin C), which is an oxalate precursor. A study involving 186 calcium oxalate stone formers with and without hyperoxaluria demonstrated an inverse association between urinary oxalate excretion and dietary calcium intake, and a positive relationship with dietary ascorbate [7]. A human study involving stone formers and non-stone formers who ingested 2000 mg/day ascorbic acid demonstrated increased urinary oxalate excretion in 40% of all participants (both stone formers and non-stone formers) [23]. Calcium oxalate monohydrate unattached calculi (formed in renal cavities) The main etiologic factors for these calculi are the existence of cavities with low urodynamic efficacy, the presence of heterogeneous nucleants mainly constituted by organic matter, hydroxyapatite crystals at a urinary pH ≥ 6.0 or uric acid crystals at a urinary pH ≤ 5.5, and a deficiency in the crystallization inhibitors citrate and phytate [24]. Hyperoxaluria is also a factor frequently associated with this type of renal calculi [25]. Dietary habits associated with high oxaluria and crystallization inhibitor deficiency are discussed above and summarized in Table 2.



Urinary pH is an important variable that can be strongly affected by diet. A diet rich in animal protein is associated with high uric acid urinary excretion and a low urinary pH [26,27]. Uric acid solubility decreases dramatically at a urinary pH lower that 5.5, leading to uric acid crystal formation that can act as a heterogeneous nucleant for calcium oxalate crystals [28]. For people eating a vegetarian diet, the consumption of citrate-rich products (foods and soft-drinks) and carbonated beverages notably increases the urinary pH [26,27,29]. In this case, it is important to consider that calcium phosphate solubility abruptly decreases at pH values above 6.0, causing formation of calcium phosphate crystals that can act as heterogeneous nucleants for calcium oxalate crystals [30]. Indeed, hydroxyapatite and uric acid are very frequently found at the core of renal calculi of this type [8]. The dietary recommendations for urinary pH control are summarized in Table 2. Calcium oxalate dihydrate calculi These calculi generally develop in cavities of low urodynamic efficacy and are associated with hypercalciuria, crystallization inhibitor (citrate and phytate) deficiency and in some cases with urinary pH values greater than 6.0 [8]. Dietary aspects related to crystallization inhibitors and urinary pH > 6.0 are discussed above and summarized in Table 2. Recent studies demonstrate that an increase in urinary calcium excretion is mainly associated with a high consumption of sodium and animal protein rather than consumption of dietary calcium [17,31]. Con-
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sequently, a decrease in the consumption of sodium and animal protein is recommended for reducing urinary calcium levels. Also excess consumption of Vitamin D with calcium supplements can induce excessive urinary calcium excretion [30,32]. However, decreasing urinary calcium concentration through restriction of dietary sodium and animal protein is often not completely effective and hypercalciuria persists. In such cases, the type of hypercalciuria should be determined and drug treatment may be necessary [33,34]. Calcium oxalate dihydrate/hydroxyapatite mixed calculi These calculi are associated with hypercalciuria, a urinary pH > 6.0, and hypocitraturia [8]. The existence of cavities with low urodynamic efficacy favours the formation of these calculi. Dietary aspects related to urinary pH and calcium and citrate excretion are discussed above and summarized in Table 2. In several cases, hypercalciuria detected in these stone formers is associated with hyperparathyroidism that must be treated [1,35]. Hydroxyapatite calculi The etiologic factors related to these calculi are a urinary pH > 6.0, hypocitraturia, hypercalciuria, hyperphosphaturia and hypomagnesiuria. Formation of these calculi is also favoured by the existence of cavities with low urodynamic efficacy. Dietary aspects related to urinary pH and calcium and citrate excretion are discussed above and summarized in Table 2. The urinary phosphate is related with phosphate intake [36], but as in the case of oxalate, dietary phosphate restriction increases calcium urinary excretion [37]. For this reason, the decrease in phosphate intake (restriction of milk, cheese, fish, sausages, soft drinks with phosphoric acid) should go in with a calcium intake reduction [38] and apply only in hyperphosphaturic states. The formation of these calculi is occasionally associated with the existence of renal tubular acidosis that requires specific pharmacological treatment [39]. Struvite infectious calculi Formation of these calculi is due to urinary infection, and thus treatment involves pharmacological (antibiotic) intervention [40]. To prevent recurrent infections, it is recommended that urinary pH values be maintained below 6.0. The dietary influence on urinary pH is discussed above and summarized in Table 2. Brushite calculi The etiologic factors for these calculi are a urinary pH ≥ 6.0, crystallization inhibitor (phytate and citrate) deficiency and the existence of cavities with low urodynamic efficacy. Dietary aspects linked to urinary pH and to the control of urinary phytate and citrate are discussed above and summarized in Table 2. As with hydroxyapatite cal-
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Table 2: Relationship between urinary lithogen factors, types of renal calculi and dietary recommendations



Urinary Lithogen Factor



Values of potentially lithogenic urinary biochemical parameters



Type of renal calculi



Dietary recommendations



pH



< 5.5



COM u UA COM/UA CYS



Decrease habitual consumption of: • Animal protein Increase habitual consumption of: • Citrus juices • Soft-drinks • Citric acid rich beverages



pH



> 6.0



COM p COM u COD HAP COD/HAP BRU



Decrease habitual consumption of: • Vegetarian diet • Citrus juices • Soft-drinks • Citric acid rich beverages



Calcium



>170 mg/L female: >250 mg/24 h male: >300 mg/24 h



COD HAP COD/HAP



Increase habitual consumption of: • Water intake (> 2 l/day) Decrease habitual consumption of: • Sodium • Animal protein Control: • Vitamin D consumption • Calcium supplements



Oxalate



> 40 mg/24 h



COM p COM u



Citrate



< 350 mg/24 h



COM p COM u COD HAP COD/HAP



Increase habitual consumption of: • Citrate rich foods • Citric acid rich beverages



Phytate



< 1 mg/24 h



COM p COM u COD BRU



Increase habitual consumption of: • Phytate rich foods (see Table 3)



Urate



> 650 mg/ml female: > 600 mg/24 h male: > 800 mg/24 h



UA COM/UA



Decrease habitual consumption of: • Purine rich foods (see Table 5) • Alcoholic drinks



Decrease habitual consumption of: • Oxalate rich foods (see Table 4) • Ascorbic acid rich foods (vitamin C intake greater than 2 g/day)



COM p: Calcium oxalate monohydrate papillary COM u: Calcium oxalate monohydrate unattached (formed in renal cavities) COD: Calcium oxalate dihydrate COD/HAP: Calcium oxalate dihydrate/hydroxyapatite mixed HAP: Hydroxyapatite STR: Struvite infectious BRU: Brushite UA: Uric acid COM/UA: Calcium oxalate/uric acid mixed



culi, these calculi are occasionally associated with tubular acidosis and require pharmacological treatment. Uric acid calculi The most important risk factor for uric acid crystallization and stone formation is a low urinary pH (below 5.5) rather than high urinary uric acid excretion. By controlling



urinary pH, uric acid stone disease can be prevented, this being one of the few urinary tract stones that can be successfully dissolved in vivo. Thus, the recommendations for uric acid stones involves liquid ingestion to produce daily urine volumes above 2 L, urine alkalinization using citrate or bicarbonate to maintain pH values between 6.2 and 6.5 [41], and a predominantly vegetarian diet. Maintaining a
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Table 3: Main phytate-rich foods



Phytate Rich Foods [45] • Cereal germ: i.e. corn germ • Cereal bran: i.e. wheat cereal (100% bran) • Whole cereals: i.e. wild rice • Beans: i.e. whole bean, bean flours, bean protein products such as tofu • Nuts: i.e. brazil nuts



moderate consumption of animal protein, seafood (see Table 5) and alcohol is also important [42]. Attention to food portion size is also important [42]. However, if the calculus is large or is located in cavities with very low urodynamic efficacy, dissolution via urinary alkalinization is very difficult, if not impossible. Treatment of this disorder requires periodic control of urinary pH to avoid excess alkalinization, which could cause other problems such as hydroxyapatite lithiasis. Calcium oxalate/uric acid mixed calculi The main etiologic factors related to this type of renal calculi are urinary crystallization inhibitor (citrate, phytate) deficiency, urinary pH values below 5.5 and the presence of renal cavities with low urodynamic efficacy. Due to the double effect of citrate acting as a crystallization inhibitor and increasing the urinary pH, citrate-rich foods or citrate drugs are the basis of the most effective dietary or pharmacological treatment for these calculi [12]. In such cases, the urinary pH must be controlled to avoid high values that could induce hydroxyapatite formation.



low solubility of cystine at low urinary pH values. The prophylactic measures are based on a high hydric ingestion (at least 4 L of water daily) and urine alkalinization using potassium citrate. Where these measures are not sufficient, it is possible to use complementary pharmacological treatment [43,44]. A low methionine diet has been proposed to treat hypercystinuria. Methionine is an essential amino acid precursor of cysteine and cystine found in protein from both animal (meat, fish and eggs) and vegetable (soya, wheat and coconuts) sources. However, the preventive efficacy of this diet has not been demonstrated.



Conclusion Preventive measures for avoiding each type of renal calculus formation involve specific dietary considerations. The main specific dietary guidelines relating to each lithogen factor and type of renal calculus are summarized in Table 2. While there are specific dietary factors to be considered for each calculus type, there is also a general list of dietary measures that can be recommended in order to avoid any renal calculus formation:



Cystine calculi Hypercystinuria is due to an autosomic recessive genetic disorder that causes increased renal cystine excretion. The hypercystinuria produces recurrent urolithiasis due to the



• Daily intake of a suitable liquid volume (minimum 2 L water/day)



Table 4: Main oxalate-rich foods



• Avoid excessive animal protein diets



• Avoid strictly vegetarian diets



Oxalate Rich Foods [20]



• Avoid excessive salt (NaCl) consumption • Spinach • Rhubarb • Purslane • Parsley • Lambsquarters • Chives • Beet leaves • Amaranth • Green tea • Chocolate Unfortunately, a simple table is not adequate for comparing oxalaterich foods since: (a) the relative amounts of soluble and insoluble oxalate affect oxalate absorption, and simple percentage lists make no such distinctions, (b) the oxalic acid content can vary substantially depending on the environment in which the food source was grown, and (c) the amount of oxalate ingested is affected by the methods of food preparation and cooking, and the serving size.



Table 5: Main purine-rich foods



Purine Rich Animal Foods [46] • Seafood • Canned seafood: anchovies, sardines in oil, herrings. • Fish roe • Meat • Organ meat: liver, kidney, sweetbreads • Meat extracts, consomme, gravies. Little is known about the precise identity and quantity of individual purines in most foods, especially when they are cooked or processed. In addition, the bioavailability of various purines contained in different foods varies substantially.
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• Avoid excessive vitamin C and/or vitamin D consumption



18.



• Consume phytate-rich products (natural dietary bran, legumes and beans, whole cereals)



19. 20.



• Avoid exposition to cytotoxic substances (i.e., analgesics abuse, residual pesticides, organic solvents and cytotoxic drugs)



21. 22.



Acknowledgements Financial support by Govern de les Illes Balears, Conselleria d'Economia, Hisenda i Innovació, Direcció General de Recerca, Desenvolupament Tecnològic i Innovació and Ministerio de Ciencia y Tecnologia, Dirección General de Investigación (BQU2003-01659) are gratefully acknowledged.



References 1.



2. 3.



4.



5. 6. 7. 8. 9.



10. 11.



12. 13. 14. 15. 16.



17.



Corbetta S, Baccarelli A, Aroldi A, Vicentini L, Fogazzi GB, Eller-Vainicher C, Ponticelli C, Beck-Peccoz P, Spada A: Risk factors associated to kidney stones in primary hyperparathyroidism. J Endocrinol Invest 2005, 28:122-128. Watanabe T: Proximal renal tubular dysfunction in primary distal renal tubular acidosis. Pediatr Nephrol 2005, 20:86-88. Yuen YP, Lai CK, Tong GM, Wong PN, Wong FK, Mak SK, Lo KY, Wong AK, Tong SF, Chan YW, Lam CW: Novel mutations of the AGXT gene causing primary hyperoxaluria type 1. J Nephrol 2004, 17:436-440. Font-Llitjos M, Jimenez-Vidal M, Bisceglia L, Di Perna M, de Sanctis L, Rousaud F, Zelante L, Palacin M, Nunes V: New insights into cystinuria: 40 new mutations, genotype-phenotype correlation, and digenic inheritance causing partial phenotype. J Med Genet 2005, 42:58-68. Moe OW, Bonny O: Genetic hypercalciuria. J Am Soc Nephrol 2005, 16:729-745. Taylor EN, Stampfer MJ, Curhan GC: Dietary factors and the risk of incident kidney stones in men: new insights after 14 years of follow-up. J Am Soc Nephrol 2004, 15:3225-3232. Siener R, Ebert D, Nicolay C, Hesse A: Dietary risk factors for hyperoxaluria in calcium oxalate stone formers. Kidney Int 2003, 63:1037-1043. Grases F, Costa-Bauza A, Ramis M, Montesinos V, Conte A: Simple classification of renal calculi closely related to their micromorphology and etiology. Clin Chim Acta 2002, 322:29-36. Borghi L, Meschi T, Amato F, Briganti A, Novarini A, Giannini A: Urinary volume, water and recurrences in idiopathic calcium nephrolithiasis: a 5-year randomized prospective study. J Urol 1996, 155:839-843. Ohman S, Larsson L: Evidence for Randall's plaques to be the origin of primary renal stones. Med Hypotheses 1992, 39:360-363. Pieras E, Costa-Bauza A, Ramis M, Grases F: Papillary and Nonpapillary calcium oxalate monohydrate renal calculi: comparative study of etiologic factors. TSW Urology 2006, 1:116-124. Barcelo P, Wuhl O, Servitge E, Rousaud A, Pak CY: Randomized double-blind study of potassium citrate in idiopathic hypocitraturic calcium nephrolithiasis. J Urol 1993, 150:1761-1764. Ashby RA, Sleet RJ: The role of citrate complexes in preventing urolithiasis. Clin Chim Acta 1992, 210:157-165. Grases F, García-González R, Torres JJ, Llobera A: The effects of phytic acid on renal stone formation in rats. Scand J Urol Nephrol 1998, 32:261-265. Grases F, Costa-Bauza A: Phytate (IP6) is a powerful agent for preventing calcifications in biological fluids: usefulness in renal lithiasis treatment. Anticancer Res 1999, 19:3717-3722. Grases F, Simonet BM, Vucenik I, Prieto RM, Costa-Bauza A, March JG, Shamsuddin AM: Absorption and excretion of orally administered inositol hexaphosphate (IP6 or phytate) in humans. BioFactors 2001, 15:53-61. Grases F, Prieto RM, Simonet BM, March JG: Phytate prevents tissue calcifications in female rats. BioFactors 2000, 11:171-177.



23. 24. 25. 26. 27. 28. 29.



30. 31. 32. 33. 34. 35. 36. 37. 38.



39. 40. 41. 42. 43. 44.



Grases F, March JG, Prieto RM, Simonet BM, Costa-Bauza A, GarciaRaja A, Conte A: Urinary phytate in calcium oxalate stone formers and healthy people – dietary effects on phytate excretion. Scand J Urol Nephrol 2000, 34:162-164. Curhan GC, Willett WC, Knight EL, Stampfer MJ: Dietary factors and the risk of incident kidney stones in younger women: Nurses' Health Study II. Arch Intern Med 2004, 164:885-891. Finkielstein VA, Goldfarb DS: Strategies for preventing calcium oxalate stones. CMAJ 2006, 174:1407-1409. Zimmermann DJ, Hesse A, von Unruh GE: Influence of a highoxalate diet on intestinal oxalate absorption. World J Urol 2005, 23:324-329. Holmes RP, Goodman HO, Assimos DG: Contribution of dietary oxalate to urinary oxalate excretion. Kidney Int 2001, 59:270-276. Massey LK, Liebman M, Kynast-Gales SA: Ascorbate increases human oxaluria and kidney stone risk. J Nutr 2005, 135:1673-1677. Grases F, Costa-Bauza A, Garcia-Ferragut L: Biopathological crystallization: a general view about the mechanisms of renal stone formation. Adv Colloid Interface Sci 1998, 74:169-194. Daudon M, Bader CA, Jungers P: Urinary calculi: review of classification methods and correlations with etiology. Scanning Microsc 1993, 7:1081-1104. Siener R, Hesse A: The effect of a vegetarian and different omnivorous diets on urinary risk factors for uric acid stone formation. Eur J Nutr 2003, 42:332-337. Hesse A, Siener R, Heynck H, Jahnen A: The influence of dietary factors on the risk of urinary stone formation. Scanning Microsc 1993, 7:1119-1127. Grases F, Sanchis P, Perello J, Costa-Bauza A: Role of uric acid in different types of calcium oxalate renal calculi. Int J Urol 2006, 13:252-256. Siener R, Jahnen A, Hesse A: Influence of a mineral water rich in calcium, magnesium and bicarbonate on urine composition and the risk of calcium oxalate crystallization. Eur J Clin Nutr 2004, 58:270-276. Anderson RA: A complementary approach to urolithiasis prevention. World J Urol 2002, 20:294-301. Taylor EN, Stampfer MJ, Curhan GC: Dietary factors and the risk of incident kidney stones in men: new insights after 14 years of follow-up. J Am Soc Nephrol 2004, 15:3225-3232. Sakly R, Hdhili A, Zarrouk K, Mbazaa A: The effect of the administration of a high dose of vitamin D3 on calculus formation in rats. Ann Urol (Paris) 1990, 24:539-545. Pak CY: Medical management of urinary stone disease. Nephron Clin Pract 2004, 98:49-53. Blair B, Fabrizio M: Pharmacology for renal calculi. Expert Opin Pharmacother 2000, 1:435-441. Pak CY, Poindexter JR, Adams-Huet B, Pearle MS: Predictive value of kidney stone composition in the detection of metabolic abnormalities. Am J Med 2003, 115:26-32. Loghman-Adham M: Adaptation to changes in dietary phosphorus intake in health and in renal failure. J Lab Clin Med 1997, 129:176-188. Roberts DH, Knox FG: Renal phosphate handling and calcium nephrolithiasis: role of dietary phosphate and phosphate leak. Semin Nephrol 1990, 10:24-30. Fernando GR, Martha RM, Evangelina R: Consumption of soft drinks with phosphoric acid as a risk factor for the development of hypocalcemia in postmenopausal women. J Clin Epidemiol 1999, 52:1007-1010. Rastogi S, Bayliss JM, Nascimento L, Arruda JA: Hyperkalemic renal tubular acidosis: effect of furosemide in humans and in rats. Kidney Int 1985, 28:801-807. Rieu P: Lithiases d'infection. Ann Urol (Paris) 2005, 39:16-29. Ferrari P, Bonny O: Diagnostik und prävention des harnsäuresteins. Ther Umsch 2004, 61:571-574. Schlesinger N: Dietary factors and hyperuricaemia. Curr Pharm Des 2005, 11:4133-4138. Ng CS, Streem SB: Medical and surgical therapy of the cystine stone patient. Curr Opin Urol 2001, 11:353-358. Berio A, Piazzi A: Prophylaxia of cystine calculosis by alphamercaptopropionyl-glycine administered continuously or every other day. Boll Soc Ital Biol Sper 2001, 77:35-41.



Page 6 of 7 (page number not for citation purposes)



Nutrition Journal 2006, 5:23



45. 46.



http://www.nutritionj.com/content/5/1/23



Reddy NR: Occurrence, Distribution, Content, and Dietary Intake of Phytate. In Food Phytates Edited by: Reddy NR, Sharidhar K Sathe. Boca Raton: CRC Press; 2002:25-52. Choi HK, Atkinson K, Karlson EW, Willett W, Curhan G: PurineRich Foods, Dairy and Protein Intake and the Risk of Gout in Men. N Engl J Med 2004, 350:1093-1103.



Publish with Bio Med Central and every scientist can read your work free of charge "BioMed Central will be the most significant development for disseminating the results of biomedical researc h in our lifetime." Sir Paul Nurse, Cancer Research UK



Your research papers will be: available free of charge to the entire biomedical community peer reviewed and published immediately upon acceptance cited in PubMed and archived on PubMed Central yours — you keep the copyright



BioMedcentral



Submit your manuscript here: http://www.biomedcentral.com/info/publishing_adv.asp



Page 7 of 7 (page number not for citation purposes)



























[image: Acute Renal Failure and Sepsis]
Acute Renal Failure and Sepsis












[image: Acute renal failure]
Acute renal failure












[image: Acute renal failure]
Acute renal failure












[image: VEGF Inhibition and Renal Thrombotic Microangiopathy]
VEGF Inhibition and Renal Thrombotic Microangiopathy












[image: and Tacrolimus Monotherapy After Renal Transplantation]
and Tacrolimus Monotherapy After Renal Transplantation












[image: Pattern Recognition Renal tumor quantification and ...]
Pattern Recognition Renal tumor quantification and ...












[image: VEGF Inhibition and Renal Thrombotic Microangiopathy]
VEGF Inhibition and Renal Thrombotic Microangiopathy












[image: Fosfomycin Trometamol in Patients with Renal Insufficiency and in ...]
Fosfomycin Trometamol in Patients with Renal Insufficiency and in ...












[image: saurabh renal trauma paper.pdf]
saurabh renal trauma paper.pdf












[image: nutrition and biochemistry.pdf]
nutrition and biochemistry.pdf















Renal lithiasis and nutrition






in an unstable state, and a stable urine state will eventuate through crystallization of the ... A dietary oxalate excess is related to formation of cal- cium oxalate .... for each calculus type, there is also a general list of dietary measures that can be ... 






 Download PDF 



















 261KB Sizes
 1 Downloads
 224 Views








 Report























Recommend Documents







[image: alt]





Acute Renal Failure and Sepsis 

Jul 8, 2004 - University of Colorado Health Sciences Cen- ter, 4200 E. 9th Ave., Box .... The degree of vasoconstriction in response to arginine vasopressin ...














[image: alt]





Acute renal failure 

1Department of Intensive Care and Medicine, Austin Health, Melbourne, Australia ... Care Medicine and Medicine, University of Pittsburgh Medical Center, and Renal Section, VA Pittsburgh Healthcare System, ...... electronic patient records.














[image: alt]





Acute renal failure 

models, fluid therapy and information technology needs: the. Second ... determined a list of key questions and convened a 2-day consensus .... the degree to which serum creatinine changes from baseline ... For example, a 50-year-old black.














[image: alt]





VEGF Inhibition and Renal Thrombotic Microangiopathy 

Mar 13, 2008 - Stroke/Richard Lewar Centre of Excellence and the ... pertension was controlled, and within 3 months, ..... our data suggest that it may be prudent to moni- ... tute of Canada (16002), and the Canada Research Chair Tier II.














[image: alt]





and Tacrolimus Monotherapy After Renal Transplantation 

board at each center and the pertinent national health authorities. Patients aged 18 to 65 years .... techniques depending on data distribution (Mann-Whitney U-test, t-test,. Pearson's ..... Tan HP, Kaczorowski DJ, Basu A et al. Living donor renal ..














[image: alt]





Pattern Recognition Renal tumor quantification and ... 

aDepartment of Radiology and Imaging Sciences, Clinical Center, National Institutes of Health, 10 Center ... ber increases, with 51,000 diagnosed with the disease every year. ... a computer-assisted radiology tool to assess renal tumors in ... 1. Mul














[image: alt]





VEGF Inhibition and Renal Thrombotic Microangiopathy 

Mar 13, 2008 - tech, South San Francisco, CA (N.F.). Ad- dress reprint requests to Dr. Quaggin at the Samuel Lunenfeld Research Institute,. Mount Sinai ...














[image: alt]





Fosfomycin Trometamol in Patients with Renal Insufficiency and in ... 

ter oral administration of FC (50 mg/kg BW), and after oral administration of FT (25 ..... E.coli (in 72,14% of the patients), E. faecalis (10,70%), S. sap- rophyticus ...














[image: alt]





saurabh renal trauma paper.pdf 

3 splenic injury. A contrast-enhanced computerized to- mography (CT) scan performed in the hospital where. she received primary treatment (4 hours after injury).














[image: alt]





nutrition and biochemistry.pdf 

First Year B.Sc Nursing Degree Supplementary Examinations, May 2013. NUTRITION AND BIOCHEMISTRY. Time: 3 Hours Maximum Marks: 75. â€¢ Answer all ...


























×
Report Renal lithiasis and nutrition





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















