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Abstract: 

Kidney stones means deposition of minerals in the different parts of kidney may in calyces, pelvis or attached to renal 

papillae. Kidney stone is made up of calcium oxalate mainly. Also contains crystalline and organic compounds 

obtained from supersaturation of urine. Randall’s plaques (calcium phosphate) present on surface of renal papillary. 

Different risk factors like hypertension, obesity, diabetes, metabolic syndrome are responsible for stone formation. 

There is need to prevention by better understanding of stone formation mechanism. Due to that risk factors may leads 

to chronic kidney disease and end stage disease. Different diagnosis method and treatments are available to treat this 

kidney stone. 
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INTRODUCTION: 

History of kidney stone-The history of urinary stone 

disease and the root of science go back to the ancient 

Egyptians and mesopotamia.The history of kidney 

stone and history of civilization goes parallel. The 

English archeologist E.Smith in 1901 found a bladder 

stone from a 4500-5000 years old mummy in El-

Amrah, Egypt.In the United State population the 

kidney stones is currently at 6-10% with lifetime risk. 

Nephrolithiasis increasingly known as the systematic 

disorder. Bone disease included in the nephrolithiasis. 

The systematic disorder associated with chronic 

kidney disease. So that increased risk of type-2 

diabetes mellitus, coronary artery disease and the 

Metabolic Syndrome (MS).Nephrolithiasis without 

medical treatment is a chronic illness over10 years 

with a reoccurence rate greater than 50%. The 

incidence of nephrolithiasis is reported to be 

increasing across the world. About 410% of world 

population affected by theurological disorder. Most 

common kidney stone type is calcium What are 

Kidneys-   

 

 
Fig.1.Anatomy of Kidney 

 

kidneys are the bean shaped paired organ in the renal 

system. The location of kidneys at the level of 12th 

thoracic vertebra to the 3rd lumbar vertebra. They are 

the reddish brown in color. The left kidney is closer to 

the midline longer and mores lender than the right. 

They help the removal of nitrogenous waste material 

from the body. The average Size of the adult kidney is 

about 10-13cm long, approximately 5-7.5cm wide and 

about 2-2.5cm thick. The average weigh of kidney is 

about 150-160gm both kidneys weigh about 0.5% total 

body weight. 

 

Nephron: 

The basic structural and functional unite of the kidney 

is the nephron. It iscomposed of a renal corpuscles and 

renal tubules. The renal corpuscles consists of atuft of 

capillaries called a glomerulus and an encompassing 

bowman’s capsule. Therenal tubule extends from the 

capsules. The capsules and tubules are connected 

andare composed of epithelial cells with a lumen. A 

healthy adult has 0.8-1.5millionnephron in each 

kidney. Blood is filtered as it passes through three 

layers :- theendothelial cells of the capillary wall, its 

basement membrane and between the footprocesses of 

the podocytes of the of the lining of the corpuscles. 

 



IAJPS 2019, 06 (11), 14622-14628                 Akshay Harihar et al                   ISSN 2349-7750 

 

 

w w w . i a j p s . c o m  

 
Page 14624 

 
Fig.2 .Urinary System 

 

 

Parts of the nephron:                                                                     

1. Renal corpuscles                                              

2. Glomerulus- 

3. Bowman’s capsule- 

4. Renal tubules- 

5. Loop of Henle- 

6. Proximal convoluted tubule- 

7. Distal convoluted tubule- 

 

Functions of the kidney: 

The primary function of the kidney is to remove 

nitrogenous waste (mainly urea) from the body. This 

is an extremely important kidney function, since toxic 

buildup of nitrogenous 

Wastes in the body can lead to like threatening 

diseases and eventually death. 

While filtering the blood is an essential function, the 

kidney do much more than this. 

Did you know that the kidneys are also responsible for 

regulating blood volume and blood pressure? And that 

they also produce certain hormones and regulate blood 

PH. Following are the 

 

Some functions of the kidneys: 

1. Removing waste from blood- 

2. Urine formation another vital function of the 

kidney- 

3. Regulate water volume- 

4. Regulate body’s salt content- 

5. Regulate blood pressure- 

6. Regulate PH balance- 

7. Production of hormones is the another function of 

the kidney- 

8. Processing vitamin-D.                                                                                   

 

Mechanism of Kidney Stone Formation:  

Crystal starts to form when Calcium Oxalate 

concentration is 4 times above the normal solubility. If 

the CaOx concentration is higher 7-11 times than 

normal solubility it starts nucleation. Supersaturation 

of CaOx is increased with high calcium and oxalate in 

low volume .Citrate in urine forms soluble complex 

with urinary Ca. If urine has low citrate concentration 

is promoted to form CaOx stone. If urine PH is >6.5, 

proportional of divalent and trivalent ions are 

increased then SSCaP is favorable. Different solutes 

supersaturation level in urinary volume determines 

specific type of stones.  
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Fig.no.3 Kidney stones [9] 

                  
Fig.4: Mechanism of Kidney Stone Formation[9] 

 

 

 

 

 

Urinary supersaturation (promotrs such as hyperoxaluria)

Oxidative Cell injury and cell membrane rupture

Nucleation (Heterogeneous) 

Crystal growth

Crystal aggregation

Crystal-cell interaction

Crystal retention/adhesion

Stone formation
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TYPES OF CRYSTALS: 

Sr. No. Type of Crystal  Radiographic Observation Percent  

1 Calcium oxalate /mix Round, Radiodense 75% 

2 Calcium Phosphate (Brushite) Small, Radiodense 5% 

3 Uric acid Round, Staghorn 5-15% 

4 Struvite (Mg Ammonium Phospsphate Staghorn 10-20% 

5 Cystine Staghorn 1% 

 

Common Symptoms of Kidney stone- 

• Severe pain in side and back below ribs 

• Pain that radiates to the lower abdomen and groin 

• Pain that comes in waves and fluctuates in 

intensity 

• Pain on Urination 

• Pink - red or brown urine 

• Cloudy or foul smelling of urine 

• Nausea or Vomiting 

• Persistent need to urinate 

• Fever and chills if infection is present 

• Urinating in small amounts 

 

TREATMENT FOR KIDNEY STONE: 

ATOMIC FORCE MICROSCOPE (AFM) 

technique for kidney stone:  

Mechanism of AFM-A crystal of calcium oxalate 

monohydrate is dissolve when it exposed to solution 

of HCA- Hydroxy citrate- Kidney stone is crystal of 

calcium oxalate. Kidney stone  are small, hard  mineral 

deposited and forms crystals inside the kidney. Up to 

12% affecting in  to men and 7% in women. High 

blood pressure, obesity, diabetes may increases the 

risk of kidney stones. It can be avoided by drinking 

lots of water, by avoiding oxalate , iron riched food 

like as spinach, almonds, okra. S  this crystals get 

dissolve in natural fruit extract. Jeffrey 

Rimer ,professor of chemical engineering ,Houston 

University ,studied and his work offers first evidence 

that the HCA –Hydxoxycitrate  is effective inhibitor of 

calcium oxalate crystal .Under the certain conditions 

HCA able to dissolve this  crystals. John Asplin , 

Nephrologist  at Litholink corporation, suggested  

HCA is similar to CA -potassium  citrate ,and is 

available as a dietary supplements. potassium citrate is 

supplement that can slow crystal growth, but some 

people are anable to tolerate side effect. 

 

 Michael G.Taylor ,student of Pittsburgh university 

studies ,both compound HCA and CA are inhibit the 

growth of calcium crystals, but  HCA is more potent 

and shows unique qualities to develop new therapies.  

 

Dissolution of crystal-AFM shows the interactions 

between Crystal, HCA and CA under relastic gowth 

conditions. This technique records crystal growth in 

real time with near molecular resolution. AFM images 

recoreded the crystal of calcium oxalate exposed to 

specific concentration of HCA, it  get dissolve by 

shrinking.it is rare to see actual dissolution of crystals 

in highly supersaturated solution .dissolution of crystal 

in supersaturated solution is possible on the basic of 

Density Function Theory-DFT. With the help of 

computational method structure and properties of 

material is studied. 

 

Dissolution of crystal in supersaturated solution HCA 

and CA forming stronger bond with surface of crystal 

oxalate. It inducing strain that releve calcium and 

oxalat , so crystal get dissolve. 

 

As per the Rimer research HCA is excreted through 

urine, when it tested in human subject, as 7 people took 

supplements for 3 days. On the basic of his laboratory 

trials, HCA has potential to reduce incidence rate of 

people in chronic kidney stone disease .there is need 

to design effective drug. [32] 
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DIETARY SOURCE TO PREVENT KIDNEY STONE FORMATION: 

Sr.No

. 

Common name Biological Name Family Part use 

1 Dudhi Bhopla Lagenaria Siceraria Standl Cucurbitaceae Fruit juice 

2 Mula Raphanus sativus(L) Domin Brassicaceae  Root , leaf, seed juice 

3 Dalimb,anar Punica granatum L.Anar,Dalimb Punciaceae seed 

4 Lemon juice Citrus limon Rutaceae Fruit juice 

5 Ginger Zingiber officinale Zingiberaceae Fruit juice 

6 Watermelon Citrullus lanatus Cucurbitaceae Fruit juice 

7 Turmeric Curcuma longa L. Zingiberaceae powder 

8 Panphuti Kalanchoe pinnata L. Craussulaceae Leaf juice 

9 Apta Bauninia racemosal Lam Caesalpiniaceae Stem bark 

10 Bhokar Cordia dichotoma L. Boraginaceae Stem bark 
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