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ABSTRACT 

The urinary system or renal system is the organ system that produces, store and eliminates urine. It includes kidneys, ureters, bladder and 

urethra[1]. Urolithiasis is defined as the formation of stony concretions in the kidney, bladder, and/or urethra. Kidney stones are a common cause 

of blood in the urine and pain in the abdomen, flank and groin. The development of the stones is related to decreased urine volume or increased 

excretion of stone forming components such as calcium, oxalate, urate, cysteine, xanthine and phosphate. Stones form twice as often in men as 

women. Although most patients have only one stone episode, 25% of patients experience recurrent stone formation. Urolithiasis therefore has a 

significant impact on quality of life and socioeconomic factors. This review article will be helpful to explore the knowledge about urolithiasis for 

the researchers. 
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INTRODUCTION 

The urinary system is a group of organs that consists of two kidney and ureters with single bladder and urethra. This system mainly filters 

the blood stream excrete out the unwanted fluid and other substance through urine. Urine is liquid containing excess mineral or vitamins with waste 

product of metabolism. Urinary system along with other organ systems maintains homeostasis with acid base balance and water salt balance of 

blood. Kidney stone is one of the oldest recorded disorder of human and one of the major health burden. Now a days large number of peoples are 

affected with this disorder all over the world. Nephrolithiasis is a process of forming a kidney stone, a stone in the kidney. These stones are called 

as renal calculi which is very common and painful kidney disorder. They are formed when urine becomes concentrated, allowing minerals to 

crystallize and stick together which forms microscopic crystals in the loop of henle, distal tubules, or the collecting duct. This is usually in response 

to elevated levels of urinary solutes, such as calcium, uric acid, oxalate, and sodium, as well as decreased levels of stone inhibitor, such as citrate 

and magnesium, these can lead to urine super saturation and subsequent stone formation[4]. If left untreated it can cause complication like permanent 

kidney damage, urethritis, cystitis, pyelonephritis, urinary tract blockage, infection, urinary fistula[5]. Urolithiasis constitutes one of the commonest 

afflictions requiring surgical intervention in our country and by conservative estimates there are about 5-7 million patients suffering from urinary 

calculus disease in India.  

EPIDEMIOLOGY 

Kidney stone disease typically presents between the ages of 20 and 60 and is more prevalent in hot climates[6]. It affects about 10% of 

people over their lifetime, incidence increasing with age; 50% will have a recurrence within 5–10 years and 75% within 20 years[7]. Developed 

countries have seen rapid increases over the last 30 years, especially in women in whom incidence is now almost equal to that of men[8]. Urolithiasis  

is common in more than 1 million cases per year in India. The countries with alarming occurrence rate of nephrolithiasis is British island, central 

Europe, North Australia, Scandinavian and Mediterranean countries. The stone forming belt of the world is identified as Egypt, Sudan, Saudi Arabia, 

Iran, UAE, Philippines, India, Pakistan, Thailand, Myanmar and Indonesia with cases of renal calculi in all age group including child below 1 year 

of age and adults over 70 years with a male to female ratio[9] of 2:1. Approximate 2 million people in India is affected with nephrolithiasis every 

year and some parts of country has name denoted as a stone belt that is, Gujarat, Maharashtra, Punjab, Rajasthan, Delhi, Haryana and part of states 

on North East side[10]  Without preventive treatment, the recurrence rate of calcium oxalate calculi increases with time and reaches 50 percent at 

10 years. 

ETIOLOGY AND PATHOPHYSIOLOGY  

Urolithiasis are crystalline mineral deposits that form in the kidney. They develop from microscopic crystals in the loop of Henle, distal tubules, or 

the collecting duct and they can enlarge to form visible fragments[11].The process of stone formation depends on urinary volume; concentrations 

of calcium, phosphate, oxalate, sodium, and uric acid ions; concentrations of natural calculus inhibitors (e.g., citrate, magnesium, Tamm-Horsfall 

mucoproteins, bikunin); and urinary pH. High ion levels, low urinary volume, low pH, and low citrate levels favor calculus formation. Calculi are 

classified into five categories based on their composition: calcium oxalate (70 percent), calcium phosphate (5 to 10 percent), uric acid (10 percent), 

struvite (15 to 20 percent) and cystine (1 percent). Calculi can be classified more broadly into calcareous (i.e., calcium-containing) stones and 

noncalcareous stones. Calcareous stones usually are visible on radiographic imaging, whereas noncalcareous stones (i.e., uric acid, cystine, struvite 

calculi) often are radiolucent or poorly visualized on plain film radiography. Many calculi have a mixed composition, with one type of crystal 

becoming a nidus for heterogeneous crystallization.  
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Stone growth starts with the formation of crystals in supersaturated urine which then adhere to the urothelium, thus creating the nidus for subsequent 

stone growth. The biological processes that anchor crystals to the urothelium are incompletely understood. Many, but not all, calcium oxalate stones 

develop on Randall's plaques which are composed of calcium phosphate  crystals. These grow to erode the urothelium, forming a nucleus for calcium 

oxalate deposition. 

More recent theories focus on the role of cell surface molecules which favour or inhibit crystal adhesion[12,13]. Urothelial injury and repair after a 

stone episode may increase surface expression of these molecules to favour further crystal adhesion.[14] Thus ‘stones beget stones’[15] because 

there may be a residual nucleus on which further stones may form and/or upregulation of molecules favouring crystal adhesion. Stone prevention 

focuses on identifying and ameliorating the risk factors for crystal formation 

FACTORS AFFECTING NEPHROLITHIASIS OCCURRENCE 

 Age and sex: Most vulnerable age for nephrolithiasis occurrence is 20-70 years. It is widely occurred in men as compared to women. 

 Diet: Low fluid intake, High content of protein, sodium, refined sugars, fructose and high fructose corn syrup, oxalate, grapefruit juice, 

apple juice, and cola drinks and low level of calcium increases the risk of nephrolithiasis.  

Mechanisms: Creates acidic urinary milieu, depletes available citrate; Promotes hyperoxaluria,  Excess dietary sodium 

Promotes hypercalciuria 

 History of family: Family history of nephrolithiasis increased risk of the nephrolithiasis occurrence.  

Mechanisms: Genetic predisposition 

 Dehydration: Nephrolithiasis predisposes with excretion of concentrated urine. 

 Hypertension: Hypertension increases the risk of the nephrolithiasis. 

 Obesity: Increase in Body Mass Index (BMI) also has increased risk of kidney stone.  

Mechanisms: May promote hypercalciuria; other results similar to excess dietary meat 

 Inflammatory bowel diseases and gastric bypass surgery: They affect the absorption of the calcium ion and increases the precipitation 

of calcium and other stone forming substance which causes nephrolithiasis.[16]  

Mechanisms: Promotes low urine volume; acidic urine depletes available citrate; hyperoxaluria. 

 Drugs: Loop diuretics, antacids, acetazolamide, glucocorticoids, theophylline, vitamins D and C etc., has incidental correlation with 

occurrence of renal calculi. 

 Low urine volume: Allows stone constituents to supersaturate. 

 Insulin resistance: Ammonia mishandling; alters pH of urine.  

 Gout: Promotes hyperuricosuria. 

 Vitamin: abnormalities like vitamin A deficiencies, excess vitamin D. 

 Primary hyperparathyroidism: Creates persistent hypercalciuria. 

 Prolonged immobilization: Bone turnover creates hypercalciuria.  

 Renal tubular acidosis (type 1): Alkaline urine promotes calcium phosphate supersaturation and loss of citrate. 

TYPES OF KIDNEY STONES 

 Kidney stones are classified into 5 types are as follows: 

 Calcium oxalates stone are crystalline component of calcium oxalate monohydrate, calcium oxalate dihydrate and calcium oxalate 

trihydrate. Calcium phosphate stone have crystalline components like hydroxyapatite, calcium hydrogen phosphate, dihydrate, unusual form 

of calcium phosphate, tricalcium phosphate, ammonium magnesium, phosphate hexahydrate, ammonium magnesium, phosphate 

monohydrate, magnesium hydrogen, phosphate trihydrate, carbonate apatite and octacalcium phosphate. Calcium oxalate and calcium 

phosphate stones are prevalent with abnormality in urinary system like hypercalciuria, hypomagnesuria, hyperuricosuria, hyperoxolourea 

and hypocitraturia. 

 Uric acid stone are crystalline components of uric acid anhydrous and uric acid dehydrate, usually 5-10% of analyzed population with renal 

stone are affected with uric acid stone. Uric acid is a metabolic product and around 25% of patients with this stone also suffer from gout 

disorder. Main reason of this type of stone is low urine volume, hyperuricosuria and acidic urine pH. 

 Cystine stone are caused due to high level of essential amino acid, cystine in urine. Cystine stone usually occur in childhood and it is a rare 

inherited metabolic disorder affecting 1-3% analyzed population of renal stone. 

 

 Struvite stone are infectious urinary stone of ammonium magnesium phosphate hexahydrate or struvite. It is a fascinating inorganic 

phosphate mineral closely associated with chronic urinary tract infection due to some microorganism such as urease-producing bacteria. 

This bacterium split urea in to ammonium which is combined with magnesium and phosphate. 

 

 Medication caused renal stone are formation of renal calculi due to inappropriate large dose ingestion of drugs like ephedrine, 

ciprofloxacin, guaifenesin, indianvir, nelfinavir, oxypurinol, sulfa drug, topimarate and triamterene[17]. 
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Table 1. Kidney stones composition, frequency and its causative factors 

S.No Composition Causative Factors Frequency (%) 

1 Calcium oxalate, phosphate, or both Underlying metabolic 

abnormality 

 

 

 

60-80 

Idiopathic (25%) 

2 Struvite (triple phosphate) Infection 10-15 

3 Uric acid Hyperuricaemia and 

hyperuricosuria 

5-10 

Idiopathic (50%) 

4 Cystine Renal tubular defect 1 

5 Drugs (xanthine, indigo, triamterene, 

indinavir, etc) [18] 

 

 1 

 

Table 2. High-risk stone formers [19-29] 

 

General factors 
 

Diseases associated 

with stone 

formation 

Genetically determined 

stone formation 

Anatomical abnormalities 

associated with stone formation 

Early onset of 

urolithiasis (especially 

children and teenagers) 

Hyper 

Parathyroidism 

Cystinuria (type A, B and 

AB) 

Medullary sponge kidney (tubular 

ectasia) 

Familial stone formation Metabolic syndrome Primary hyperoxaluria 

(PH) 

Ureteropelvic junction (UPJ) 

obstruction 

Brushite-containing 

stones (CaHPO4.2H2O) 

Nephrocalcinosis Renal tubular acidosis 

(RTA) type I 

Calyceal diverticulum, calyceal 

cyst 

Uric acid and urate-

containing stones 

Polycystic kidney 

disease (PKD) 

2,8-Dihydroxyadeninuria Ureteral stricture 

Infection stones Gastrointestinal 

diseases  and bariatric 

surgery 

Xanthinuria Vesico-uretero-renal reflux 

Solitary kidney  Sarcoidosis Lesch-Nyhan syndrome Horse shoe kidney 

 Spinal cord injury, 

neurogenic bladder 

Cystic fibrosis Ureterocele 

 

Table 3. Compounds that cause drug stones 

 

 

 

 

 

 

 

I. Calcium Stones 

Calcium oxalate is considered as main constituent in the renal calculi. Approximately 70-80% of kidney stones are composed of 

calcium oxalate and calcium phosphate. Calcium-containing stones can occur as pure calcium oxalate (50%) or calcium phosphate (5%) 

but most often are mixed. Calcium oxalate stones exist in a monohydrate form, a dihydrate form or as a combination form. Many factors 

contribute to Calcium oxalate stones formation, i.e., hyperuricosuria, hyperoxaluria, hypocitraturia, hypomagnesuria, hypercystinuria [30]. 

Calcium oxalate concentration is 4 times above the normal solubility a crystal starts to form. If the Calcium oxalate concentration is 7 to 

11 times higher than normal solubility the nucleation begins. In low urine volume, the presence of high calcium, high oxalate the 

Active compounds crystallising in urine 

 

Substances impairing urine composition 

 

Allopurinol/oxypurinol Acetazolamide 

Amoxicillin/ampicillin Allopurinol 

Ceftriaxone Aluminium magnesium hydroxide 

Quinolones Ascorbic acid 

Ephedrine Calcium 

Indinavir Furosemide 

Magnesium trisilicate Laxatives 

Sulphonamides Methoxyflurane 

Triamterene Vitamin D 

Zonisamide Topiramate 
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supersaturation (SS) of Calcium oxalate is increased. Citrate in the urine forms soluble complex with urinary Ca. If urine has low citrate 

concentration supersaturation Calcium oxalate is promoted to form Calcium oxalate stone. If urine pH is > 6.5, proportion of divalent and 

trivalent ions are increased then supersaturation calcium phosphate is favorable. The levels of urinary supersaturation of the different solutes 

determine the specific types of stones [31-34]. Kidney stones tend to recur. Approximately 50% people who form one stone form another 

within 10 years.  

Table 4. Common Causes of Calcium Oxalate Calculi 

 

Abnormality Possible Mechanism 

Hypercalciuria (more than 250 mg per 24 hours [6.2 mmol per day]) 

Absorptive hypercalciuria Increased intestinal absorption of calcium 

Idiopathic hypercalciuria Inherited trait 

Primary hyperparathyroidism Increased bone demineralization or increased intestinal calcium 

absorption 

Renal hypercalciuria Renal leak of calcium 

Hyperoxaluria (more than 45 mg per 24 hours [500 µmol per day]) 

Enteric hyperoxaluria Malabsorption from any cause with increased urinary oxalate to 

complex with calcium 

Primary hyperoxaluria Metabolic error with high level of oxalate production and urinary 

excretion 

Hyperuricosuria (more than 800 

mg per 24 hours [4.76 mmol per 

day]) 

Increased uric acid promotes calcium oxalate crystallization via 

the formation of nuclei 

Hypocitraturia (less than 450 mg 

per 24 hours [2.34 mmol per day]) 

Idiopathic; renal tubular acidosis (types 1, 2, and 4) 

 

 

II. Struvite or Magnesium Ammonium Phosphate Stones 

About 10–15% of urinary calculi are composed of struvite [35] Struvite stones are also called triple phosphate stones, or infection 

stones. They form in the presence of upper urinary tract infections with urease-producing bacteria (most commonly Proteus and 

Klebsiella/the most common being Proteus mirabilis, Proteus vulgaris, and Morganella morganii and less common pathogens include 

Ureaplasmau realyticum, Klebsiella pneumonia, Pseudomonas aeruginosa, and Enterobacter). Normal urine is undersaturated with 

ammonium phosphate; struvite stone formation occurs only when ammonia production is increased and the urine pH is elevated, which 

decreases the solubility of phosphate. Bacterial urease is essential for the development of struvite stones because it leads to an elevation in 

ammonium, carbonate and urinary pH all at the same time. In this setting phosphate combines with ammonium, magnesium and carbonate 

to form a stone composed of magnesium ammonium phosphate (struvite) and calcium carbonate-apatite. Urease breaks down urinary urea 

into ammonia and carbon dioxide Resulting making urine  more alkaline. Struvite stones commonly occur in patients with recurrent urinary 

tract infections, especially if they have abnormal urinary tract anatomy, or require frequent bladder catheterization. The stones may also 

occur on infected calcium, uric acid or cystine stones, especially after instrumental procedures. Struvite stones are three times more common 

in women than men, presumably because urinary tract infections are more common in women. They are typically very large and may be 

so large as to fill the renal pelvis (forming a "Staghorn calculus"). Their growth is rapid and they often grow back after surgical removal 

because infected fragments of stone have been left behind [36-38]. 

 

III. Uric Acid Stones  

About 5–10% of all stones are formed from uric acid[39].. uric acid crystals are more common in men than in women. Pure uric 

acid calculi are radiolucent on plain radiographs but visible on ultrasonography or computerized tomography (CT). These stones tend to 

form in individuals with hyperuricosuria. Approximately 15-20% of patients with uric acid stones have a history of gout [40-43]. A diet 

rich in animal protein, because of its high purine content, which produces uric acid in its catabolism, may increase the risk of uric acid 

stone formation [44,45]. At a urinary pH of less than 5.5, uric acid is poorly soluble, but solubility increases at a pH greater than 6.5. uric 

acid crystals are more common in men than in women. 

IV. Cystine Stones 

Cystinuria is a rare autosomic recessive disorder characterized by reduced renal tubular reabsorption of the dibasic aminoacids 

cystine, ornithine, lysine and arginine. Over excretion of cystine leads to stone formation because its solubility in the urine is very low 

under normal urine pH. In cystinuria, nephrolithiasis is the only clinical manifestation and it arises as a result of abnormal renal tubule 

transport which in turn leads to large amounts of urinary cystine excretion. Cystinuria occurs equally in males and females, although males 

are more severely affected. Stones begin to form in the 1st to 4th decades of life and tend to be large, multiple and bilateral. The diagnosis 

can be made by finding typical hexagonal crystals in the urine . Urinary tract infection and obstruction are common, as is stone recurrence 

every 1-4 years. Cystine nephrolithiasis comprises only a small fraction of kidney stones in adults but is more prevalent among children 

and adolescents with stones [46]. Cystinuria is either autosomal recessive (obligate heterozygotes with normal urinary cystine excretion) 

or autosomal dominant with incomplete penetrance (obligate heterozygotes with increased urinary cystine excretion but typically not 
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enough to cause cystine stones). It is characterized by an inherited defect in renal cystine reabsorption expressed as 

b0,+ (SLC3A1 and SLC7A9). Although the defective renal tubular reabsorption affects other dibasic amino acids including arginine, lysine, 

and ornithine, cystine stones are the main complication of this genetic defect due to the low solubility of cystine in the urinary 

environment[47]. In a recent genetic classification, cystinuria is defined as type A if mutations are found in both SLC3A1 alleles, type B if 

mutations are found in both SLC7A9 alleles, and type AB if one mutation is found in each gene[48]. With digenic inheritance, one would 

expect 50% of AB individuals to be affected by nephrolithiasis. However, cystine stones are rarely encountered in this genotype[49]. The 

stone are responsible for all the signs and symptoms of cystinuria, including: Hematuria , Flank , Renal colic , Obstructive uropathy and 

Urinary tract infections. 

 

 

V. Drug-Induced Stones 

Medications may lead to metabolic abnormalities that facilitate the formation of stones. Drugs that induce metabolic calculi include 

loop diuretics; carbonic anhydrase inhibitors; and laxatives, when abused. Urinary calculi can also be induced by medications when the 

drugs crystallize and become the primary component of the stones. In this case, urinary supersaturation of the agent may promote formation 

of the calculi. Drugs that induce calculi via this process include magnesium trisilicate; ciprofloxacin; sulfa medications; triamterene; 

indinavir; and ephedrine, alone or in combination with guaifenesin. Very rarely, stones can form as a result of taking certain medications 

or herbal products and the subsequent buildup of chemicals from those products in the urine. medications used to treat a diverse range of 

disease processes can induce urinary stone disease. Medication-induced calculi[50] can be composed of the drug or one of its metabolites, 

and their formation may be promoted by the urinary supersaturation of these substances. Alternatively, the drug may induce physiologic 

changes that facilitate the formation of “metabolic stones.”   

 

SYMPTOMS  

Many kidney stones are painless until they travel from the kidney, down the ureter, and into the bladder. Depending on the size of the stone, 

movement of the stone through the urinary tract can cause severe pain with sudden onset. Sharp pains in back, side, lower abdomen or groin, red or 

brown blood in urine- hematuria, a constant need to urinate, pain while urinating, inability to urinate or urinate a small amount, cloudy or bad-

smelling urine, nausea, vomiting. Other symptoms include fever and chills. 

MANAGEMENT 

Management is appropriate should receive dietary and lifestyle advice. Drinking water is one of the easiest ways to prevent and treat kidney 

stones. In temperate climates, a fluid intake of at least two litres a day halves recurrence rates. Lemon juice, Basil, Apple cider vinegar, Wheatgrass 

juice, Celery juice or seed, Uva ursi and Kidney bean broth are the home remedies for kidney stones and avoid grapefruit juice which is linked to 

the development of kidney stones. A diet high in fruit and vegetables is recommended because the high potassium content promotes urinary citrate 

excretion. These foods are also a source of phytates which, like citrate, increase calcium salt solubility. An adequate calcium intake, with restricted 

animal protein, reduces urine oxalate.To limit their consumption of foods high in oxalate, such as spinach, rhubarb, Swiss chard, beets, wheat germ, 

and peanuts. A limited salt and sugar intake is also advised. Where possible, an underlying disorder predisposing to stone formation should be 

identified and treated. 

DIAGNOSIS 

Diagnosis of kidney stones requires a complete health history assessment and a physical exam. Urinalysis, Computed tomography (CT) 

scans and other tests include: blood tests for calcium, phosphorus, uric acid, and electrolytes. Blood urea nitrogen (BUN) and creatinine to assess 

kidney functioning. Imaging tests are usually done to confirm the diagnosis Ultrasound can detect cysts, tumors, abscesses, obstructions, fluid 

collection, and infection within or around the kidneys. Calculi (stones) of the kidneys and ureters may be detected by ultrasound. Ultrasound in 

combination with plain abdominal X-rays have been shown to be effective in diagnosing kidney stones. 

 

Further treatment 

Potassium citrate is indicated in hypocitraturia and is also used as a urine alkalinising agent. The addition of amiloride may boost citrate 

excretion by its potassium–sparing effect. Thiazide diuretics reduce urinary calcium and halve stone risk in hypercalciuric patients. All types of 

kidney stone disease, a high volume dilute urine is desirable in enteric hyperoxaluria. However, in patients with short bowel, a high water intake 

can increases the severity of diarrhoea without improving urine dilution. In this condition, solution containing electrolytes and glucose may be 

preferable to plain water. The administration of ‘oxalate binders’, analogous to the use of phosphate binders in chronic kidney disease, is logical but 

clinical studies proving benefit in enteric hyperoxaluria have not been reported. Struvite stones are the staghorn calculi associated with urinary tract 

infection and precipitate in alkaline urine. Treatment is with antibiotics and stone clearance. 
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Table 5. Pharmacological substances used for stone prevention - characteristics, specifics and side-effects 

Agent Rationale Specifics And Side Effects Stone Type 

Alkaline 

citrates 

Alkalinisation 

Hypocitraturia 

Inhibition of 

calcium-oxalate 

crystallization 

Daily dose for 

alkalinisation depends 

on urine pH 

Calcium oxalate 

Uric acid 

Cystine 

Allopurinol Hyperuricosuria 

Hyperuricaemia 

100 mg in isolated 

hyperuricosuria Renal 

insufficiency demands 

dose correction 

Calcium oxalate 

Uric acid 

Ammonium urate 

2,8-Dihydroxyadenine 

Calcium Enteric 

Hyperoxaluria 

Intake 30 mins before 

meals 

Calcium oxalate 

Captopril Cystinuria 

Active decrease of 

urinary cystine 

levels 

Second-line option 

due to significant 

side effects 

Cystine 

Febuxostat Hyperuricosuria 

Hyperuricaemia 

Acute gout 

contraindicated, 

pregnancy, xanthine 

stone formation 

Calcium oxalate 

Uric acid 

L-Methionine Acidification Hypercalciuria,bone 

demineralisation, 

systemic acidosis. 

No long-term therapy 

Infection stones 

Ammonium urate 

Calcium phosphate 

Magnesium Isolated 

hypomagnesiuria 

Enteric 

Hyperoxaluria 

Renal insufficiency 

Demands dose 

correction. 

Diarrhoea, chronic 

alkali losses, 

hypocitraturia 

Calcium oxalate 

Pyridoxine Primary Polyneuropathia Calcium oxalate 
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Hyperoxaluria 

Thiazide 

 

Hypercalciuria 
Risk for agent- induced 

hypotonic 

blood pressure, 

diabetes, 

hyperuricaemia, 

hypokalaemia, 

followed by 

intracellular acidosis 

and hypocitraturia 

Calcium oxalate 

Calcium phosphate 

Tiopronin Cystinuria  Active 

decrease of urinary 

cystine levels 

Risk for tachyphylaxis 

and proteinuria 

Cystine 

 

CONCLUSION 

Kidney stone is one of the oldest recorded disorder of human and one of the major health burden. Now a days large number of peoples 

are affected with this disorder all over the world. The prevalence of urinary calculi is estimated to be range between 4%-20% in the 

general Population. In patients with all normal urinary parameters (idiopathic) the patient is advised dietary restriction and kept on 

periodic surveillance. In patients with multiple deranged parameters the drug approach in a permutation combination rationale is 

applied with periodic surveillance of the parameters at repeated intervals for dose modification or temporary discontinuation of the 

drug therapy. Both surgical and medical treatment is necessary for the complete management of patients of urolithiasis. In this review 

article, it can be concluded that the Lifestyle, dietary changes and proper use of medicines are the ideal preventive formula against 

kidney stones.  
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