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Abstract :  The increased salinity in the coastal area has found larger impact on the nearby civilization. The health of the human beings 

are also the affected by the salinity extended up to ground water. The one of the salinity impact is the crystal growth in the form of kidney 

stone. It is the urological disorder which found most painful among the all urological diseases.  The present article provides the detailed 

study of the growth of this naturally grown crystal and some experimental evidence of in vitro growth of this type of painful crystals. The 

core idea of the work is to provide a single document for the researches working in the same field. 

IndexTerms – Kidney.Stone, In vitro, Crystallization. 

________________________________________________________________________________________________________ 

 

I. INTRODUCTION 

The race for the development has been the inbuilt nature of mankind since early age. The goals set for extreme development have been 

achieved at the cost of environment degradation. The large decrease in the mangroves and other green cover has been observed since last ten 

years. As a result the coastal and desert areas have been extended up to thousand of kilometer area of the fertile land. The ground water quality 

is gradually decreasing. The turbidity, odor, taste and the hardness are the main physical quality parameters affected. The salinity of the any 

water body may rise because of ion catching through marine water, filtration of soil, excessive extraction of ground water for irrigation [1-2].  

 

Occurrence of the kidney stone has been increased in the urinary tract of not only human beings but also that of some animals [3]. The 

deposition of the some salts in the form of crystal is known as the kidney stone or the urinary calculi [4]. Many study of the artificial growth 

(in vitro) have been reported with different types of component observed in the real kidney stone [5-15].  

 

It will be worthy to study the various types of crystallization process done in the laboratory which ultimately resembles as in the organs of 

human or animals. The formation of such crystals can provide the overall idea about the disease occurrence. The affecting parameters can be 

identified through the laboratory exercise. The detection and controlled mechanism can be developed for the stone growth in real form. With 

the above motivation following sections discussed some facts and presents previously reported works. The comparison among them also made 

wherever required.  

 

The pain of the disorder to the patient is found very sever. The span of the age is not limited to the victim. It may target the any person of 

any age. Female as well as male both may suffer from the said disease. Thus there is no limitation in the age or sex group for this physical 

problem. Further the reducing water quality and the food intake with lots of metallic impurity are also the cause of the disease. The long time 

intervals of deposition may give rise to the other infections and other problems related to urinary track.  

It is observed the size of the stone may vary from mm to cm. it also be found that it may created in small groups rather than single point 

deposition. This may increase the complexity of the removal of the stone. The techniques which are employed are the physical surgery 

removal treatment over kidney. It is costlier as well as may sometime difficult for the patient of diabetes. Therefore the there is a sever demand 

to have a proper knowledge and database regarding the said problem. It will be very fruitful to grow the similar type of stone outside the body 

and studied comprehensively. Various researchers working in this field are trying to provide as much as possible outcomes in this field to 

improve the present treatment. There are several process developed and reported to create the exact similar process as taken place in the living 

organs inside the body. There are several types of crystal which are found as a stone are grown in the laboratory. They are also analyzed for 

various properties. The outcome of each of them can be applicable to according to the condition of the patient. Some precautionary actions can 

also be extracted by which the development of the stone can be prevented or stopped. The prediction regarding the size increase also can be 

done with the help of the analysis of the results done in the laboratory in vitro experiments. 

 

II. IN VITRO GROWTH OF CRYSTALS 

 The required environment and solution is to be prepared in laboratory to support the process. The process may have a wide area of 

selection of the material as many types of salts have been reported under the diagnostic test of the stone. Struvite is one of the familiar forms of 

the material observed in the stones.  Struvite is basically ammonium magnesium phosphate hexahydrate (         (   )). It is one of the 

observed type kidney stone having a 30% of total occurrence of the stone world wild [16].  

 

Chauhan et al. [3] has grown the struvite by allowing the diffusion of gel used their experiment. Various concentration C wightii were 

provided in slots. From their study the found the significant decrease in the crystal growth rate and dimensions with the change in the 

concentration of juice of herbal extract C. wightii used during the process.  

 

Calcium oxalate and calcium phosphate are also detected as the form of kidney stones. There is als a probability of the mixed type of 

material i.e. oxalate and phosphate. Apatie (    (   ) (  ) ) and brushite (           ) are the forms available of the said crystals. 

Calcium hydrogen phosphate dihydrate is another type of crystal also found many time in the urinary track.  

 

Joshi [17] has used reported the growth and characterization of the calcium hydrogen phosphate dihydrate. They obtained needle and 

platelet in their final yield.  
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The synthesis and charectrisation of Magnesium based crystal               were studied by Maniciu et al. [18]. The process was 

done under the environment of herb Rotula Aquatica Lour (RAL).  Some spectroscopic investigation presented through the artcle [18]. 

Especially, the factors affecting the rate of growth were suggested. The presence of the Zn found to be the accelerator of the yielding. 

 

The exact knowledge of the properties and affected parameters are required for the therapeutic and diagnostic process of the rinal calculi. 

The recent techniques involve various types of chemical processes for the study of stone. But most of them are destructive and hence many of 

the unfocused properties remain unclear and hidden. In this regards some techniques also developed for the said study that includes the 

application of various herbal plants. The schematic of process is shown in the Fig. 1 

 

 
 

Figure 1. Schematic of the process for crystal growth. 

 

In the same line, Prasad et al. [19] reported the use of Ammania baccifera for magnesium and calcium kidney stone. Homonia riparia was 

used by Prasad et al. as reported in their article [20]. Mimosa pudica was used by Joyamma et al. [21] to study the Zinc disc –induced kidney 

stone.  Selvam et al [22] has reported the plant of Aerva lanata for their work. 

  In almost all study the decreasing rate of the crystal growth under study observed. It can be consider as one positive indication in the 

medical science because it can be further developed for the therapeutic applications and prevention and control tool. 

 

III. CONCLUSIONS 

The study of the various types of in vitro growth of rinal calculi has been done. It can be concluded that it is possible to control the rate at 

which the kidney stone can grow inside the urinary track of humans as well as animals. Depending upon the environment provided to the 

process the size also can be maintained. Thus it is possible to prevent or control the stone growth. The present article plays an important role in 

deciding the treatment procedure for the urinary disordered under the study. 

 

REFERENCES 

[1] Sukhija, B. S., Varma, V. N., Nagabhushanam, P., & Reddy, D. V. (1996). Differentiation of palaeomarine and modern seawater intruded 

salinities in coastal groundwaters (of Karaikal and Tanjavur, India) based on inorganic chemistry, organic biomarker fingerprints and 

radiocarbon dating. Journal of Hydrology, 174(1-2), 173–201. 

[2] Hahn, J. (1991). Aspects of groundwater salinization in the Wittmund (East Friesland) coastal area. Hydrogeology of Salt Water 

Intrusion-A Selection of SWIM Papers, W. de Breuck, Hannover, Heise, 251-269 

[3] Chauhan, C. K., Joshi, M. J., & Vaidya, A. D. B. (2009). Growth inhibition of struvite crystals in the presence of herbal extract 

Commiphora wightii. Journal of Materials Science: Materials in Medicine, 20(1), 85. 

[4] Menon, M. Parulkar, B.G. Drach, G.W. in Campbell’s Urology, 7th edn. (W.B. Saunders Co., London, 1998), pp. 2661–2733. 

[5] Pak, C. Y. 1998. Kidney stones. The lancet, 351(9118), 1797-1801. 

[6] Klerk, M., Verhoef, P., Clarke, R., Blom, H. J., Kok, F. J., & Schouten, E. G. 2002. MTHFR 677C→ T polymorphism and risk of 

coronary heart disease: a meta-analysis. Jama, 288(16), 2023-2031. 

[7] Grases, F., Costa-Bauza, A., & Garcıa-Ferragut, L. 1998. Biopathological crystallization: a general view about the mechanisms of renal 

stone formation. Advances in colloid and interface science, 74(1-3), 169-194. 

[8] Dao, N. Q., & Daudon, M. 1997. Infrared and Raman spectra of calculi. Elsevier. 

[9] Abbona, F., & Boistelle, R. 1979. Growth morphology and crystal habit of struvite crystals (MgNH4PO4· 6 H2O). Journal of Crystal 

Growth, 46(3), 339-354. 

http://www.jetir.org/


© 2018 JETIR September 2018, Volume 5, Issue 9                                                www.jetir.org  (ISSN-2349-5162)  
 

JETIR1809055 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 274 
 

[10] Deng, F., & Ouyang, J. M. 2006. Comparative investigations of ultrafine crystals in urine of healthy human and lithogenic 

patients. Materials Science and Engineering: C, 26(4), 688-691. 

[11] Coe, F. L., Parks, J. H., & Asplin, J. R. 1992. The pathogenesis and treatment of kidney stones. New England Journal of 

Medicine, 327(16), 1141-1152. 

[12] Mandel, M., Mandel, N. 1996. in Kidney Stones, ed. by F.L. Coe, M.J. Favus, C.Y.C. Pak, J.H. Parks, G.M. Preminger Lippincott-

Raven Publishers, Philadelphia. 

[13] Griffith, D. P. (1978). Struvite stones. Kidney international, 13(5), 372-382. 

[14] Hesse, A., & Heimbach, D. (1999). Causes of phosphate stone formation and the importance of metaphylaxis by urinary acidification: a 

review. World journal of urology, 17(5), 308-315. 

[15] Ross, S. J., Osborne, C. A., Lulich, J. P., Polzin, D. J., Ulrich, L. K., Koehler, L. A., ... & Swanson, L. L. (1999). Canine and feline 

nephrolithiasis: Epidemiology, detection, and management. Veterinary Clinics: Small Animal Practice, 29(1), 231-250. 

[16] Maxwell, M., & Marshall, L. S. (2005). Struvite and Staghorn calculi. Web site: www. e-medicine. com/MED/topic2834. htm. 

[17] Joshi, V. S., & Joshi, M. J. (2003). FTIR spectroscopic, thermal and growth morphological studies of calcium hydrogen phosphate 

dihydrate crystals. Crystal Research and Technology: Journal of Experimental and Industrial Crystallography, 38(9), 817-821. 

[18] Manciu, F. S., Govani, J. R., Durrer, W. G., Reza, L., & Pinales, L. A. (2009). Inhibition of urinary calculi—a spectroscopic 

study. Journal of Raman Spectroscopy: An International Journal for Original Work in all Aspects of Raman Spectroscopy, Including 

Higher Order Processes, and also Brillouin and Rayleigh Scattering, 40(8), 861-865. 

[19] Prasad, K. V., Bharathi, K., & Srinivasan, K. K. (1994). Evaluation of Ammannia baccifera Linn. for antiurolithic activity in albino 

rats. Indian journal of experimental biology, 32(5), 311-313. 

[20] Prasad, K. V. S. R. G., Abraham, R., Bharathi, K., & Srinivasan, K. K. (1997). Evaluation of Homonia riparia Lour. For antiurolithiatic 

activity in albino rats. International journal of pharmacognosy, 35(4), 278-283. 

[21] Joyamma, V., Rao, S. G., Hrishikeshavan, H. J., Aroor, A. R., & Kulkarni, D. R. (1990). Biochemical mechanisms and effects of 

Mimosa pudica (Linn) on experimental urolithiasis in rats. Indian journal of experimental biology, 28(3), 237-240. 

[22] Selvam, R., Kalaiselvi, P., Govindaraj, A., Murugan, V. B., & Kumar, A. S. (2001). Effect of A. lanata leaf extract and Vediuppu 

chunnam on the urinary risk factors of calcium oxalate urolithiasis during experimental hyperoxaluria. Pharmacological Research, 43(1), 

89-93. 

 

 

 

 

 

 

http://www.jetir.org/

