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Abstract: Kidney stone is a very common disease worldwide threat. 
The calcium oxalate is the important compound of calculi 
formation in the urinary tract. Traditional studies on use of herbal 
based medicinal plants for treating severe disease is satisfying its 
bad  to advanced world .  In this regard, the study was analyzed 
with an objective to carry out the role of Theriophonum minutum 
and Remusatia vivipara leaves extract in different solvents to 
reduce stone formation and to find out the concentration of 
medicinal plant extract exhibit dissolution rate of kidney stones In 
dissolution studies, the extract of Remusatia vivipara has greater 
ability to dissolve artificial calcium stones and kidney stones 
rather than the standard drug. Calcium oxalate crystal formation  
was stimulated by the sodium oxalate solutions. The effect of 
different extract concentration was applied to measure  
the dissolution rate, turbidity, nucleation aggregation assay . The 
extract of Theriophonum minutum and Remusatia vivipara 
reflected the blocking action in both of nucleation and 
aggregation to better level  
 

Keywords : Aggregation, Anti-urolithiatic activity, Dissolution,  
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I. INTRODUCTION 

Many people continues to use plant based traditional herbs in 
normal health problems. In this century, most of the findings  
have been focused on scientific sources of  ancient  herbal 
drugs of plant as asource1. This  lead to the design of   drug  or 
latest  use of plant based  products for treatmentsl2. This 
herbal derived drugs is mainly called as green medicine which  
is good and more affordable  than the  chemical dangerous 
medicine with side effects. Urolithiasis is indicated  by the 
kidney stone or stone in urinary tracts3 

  The genus Theriophonum (Araceae), represented by 
seasonally tuberous perennials is well grown in India and Sri 
Lanka.   Theriophonum minutum is a wild edible plant show 
naturally variability and contains many higher nutritive values 
compare to conventional foods resources. Many research 
papers reveals that Theriophonum minutum has xplored in 
terms of its phytochemical profile and its pharmacological 
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activity, although it has been reported for its excellent 
nutritive values. It explores many medicinal properties of 
Theriophonum minutum to base on its phytochemical profile4.   
Remusatia vivipara is a epiphytic herb, an underground tuber 
around 2–4 cm in diameter and colored vivid red. The plant 
also shows the medicinal bioactive compounds and helps to 
know inhibitor of  stone formation  and its dissolution activity 
of P. niruri extracts5 

Kidney stones are mainly calcium present in form of calcium 
oxalate (monohydrate or dehydrate) form. The most of stones 
(75-90%) cases are belonged to calcium oxalate type6,7 . The 
formation of oxalate stone is a several stages - nucleation, 
growth of crystals, crystal gathering and crystal retention.8,9,10 
.This formation is only possible in urine of supersaturated 
state. This mainly depends on  pH, ionic state, solute 
availability and complexity with salts in urine11. 
Urolithiasis,a condition of stone in the forms of  calculi in 
within the urinary tract, is common and well known  diseases 
12.  This is a dangerous, debilitating problem , men are three 
times more easily affected than women in the 20-40ages. The 
reason is due to many factors and is highly related to life 
pattern, food habits 13 

The dissolution of stone based on the size and its occurrence .  
The size of calculi is greater than 5mm difficult to pass 
through tract. It can be diagnosis by ESWL, URS or 
percutaneous nephrolithotomy14 

The patho physiology and diagnosis of calculi, there is no 
specific medicine used.  The distraction of calculi by 
endoscopy and extracorporeal shock wave lithotripsy which 
are expensive [15] Treatments for urolithiasis is based on the 
type of stone. Urine sample can be strained and stones 
collected for evaluation. Water drinking of about six to eight 
glasses a day raises a urine flow. The dehydrated peoples have 
severe nausea and vomiting may need electrolytes. Proper 
hydration is an preventive measure. It can be substituted by 
drinking ginger ale, lemon-lime soda, and fruit juice to raise 
fluid level16. The main target of this study helps to analyze the 
anti-urolithic activity of  Theriophonum minutum and 
Remusatia vivipara    plant  extracts  in different  solvents. 

II. MATERIALS AND METHODS 

COLLECTION OF PLANTS 
Plants Theriophonum minutum and Remusatia vivipara of 
Kerala origin were screened and authenticated  by  Prof. P 
Jayaraman,IHSBARC , Chennai. Kidney stones was collected 
from Tamilnadu Government Hospital, Thoothukudi.Tamil  
Nadu 
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 EXTRACTION 
Fresh leaves of Theriophonum minutum and Remusatia 
vivipara were cutted into small pieces taken in a conical flask. 
The different solvents such as ethanol, methanol, chloroform, 
petroleum ether and distilled water were added to the conical 
flask and heated to optimize the extraction. It was cooled and 
filtered through Whatmann filter paper and the solvent 
extracts were stored. 
PREPARATION OF EXPERIMENTAL KIDNEY 
STONE 
1.47 g of Cacl2 in 100ml distilled water and 1.34gm of 
sodium oxalate in 100ml of 2N sulphuric acid.   
 All groups were sealed in membrane,  thread tied at one 
sideand were dipped in a  0.1 M Tris buffer. . A supporting 
stick was placed at other side and covered with aluminum foil. 
All samples were treated to oxalate protocol and  analyzed at 
620nm . 
 FORMATIONS OF CALCIUM PHOSPHATE BY 
HOMOGENOUS PRECIPITATION 
  Calcium chloride dehydrate(1.47 g%), disodium hydrogen 
phosphate (1.42%)in 2N H₂SO₄. Both were dissolved to 
coagulate out calcium phosphate. The  calcium phosphate was 
eluted out..The concentration of calcium phosphate was 
takenat 630 nm.. The nucleation assay and aggregation assay 
were also analysed. 
INVITRO-ANTI LITHIATIC TEST BY TURBIDITY 
METHOD 
  All the samples were tested for inhibition activity of 
calcium oxalate with and without inhibitors (Drugs and 
extract). The Coagulation of calcium oxalate was at 
37°C and pH 6.8 has been in terms of turbidity at 
620nm.          

III. RESULTS AND DISSCUSSION 

The experimental kidney stones were prepared artificially .In 
vitro kidney stones contained calcium oxalate  and calcium 
phosphate.   
a. Analysis of calcium oxalate by using dissolution method 
The calcium concentration was considered as control and its 
concentration 1.48mg/100ml. The standard drug Cystone 
showed 0.60mg/100ml after treatment with oxalate crystals. 
Remusatia vivipara and Theriophonum minutum were 
subjected to different solvent extracts. These extracts were 
used to reduce oxalate crystals. Ethanolic extract of 
Remusatia vivipara showed maximum dissolution rate of 
87.09% and its remaining calcium oxalate concentration 
found to 0.18 mg/100ml (Fig 1). The petroleum ether extract 
of Remusatia vivipara reflected gradual dissolute rate and its 
calcium oxalate concentration were found to be 0.42 mg/100 
ml. The maximum calcium oxalate reduction was observed in 
methanolic extract of Theriophonum minutum when 
compared with Remusatia vivipara and its dissolution rate of 
75.80%. The less amount of calcium oxalate reduction was 
observed in methanolic extract of Remusatia vivipara 
0.64mg/100ml and its slow reduction rate of 47.58%. The 
standard drug show 50% of dissolution rate but methanolic 
Theriophonum minutum exhibit 75.8% of dissolution rate. 
The leaves of Remusatia vivipara and Theriophonum 
minutum were found in dissolution rate of 69.35% and 
48.38% respectively. 
 

 

 

 
Fig 1(a,b): Effect of leaf extracts of R.vivipara and 
T.minutum on Calcium oxalate crystals and 
Calcium phosphate using dissolution method. 
b. Analysis of calcium phosphate by using dissolution 
method 
The calcium phosphate crystal dissolution was found to br 
higher in methanolic and ethanolic extraction of Remusatia 
vivipara and petroleum extract of Theriophonum minutum. 
The drug exhibited 57.53% of dissolution rate. The leaves of 
Remusatia vivipara and Theriophonum minutum exhibited 
72.60% and 52.73% of dissolution rate of calcium phosphate. 
The minimum calcium phosphate dissolution was observed in 
Theriophonum minutum methanolic extract. 
c .Nucleation assay 
 Different solvent extract of Remusatia vivipara and 
Theriophonum minutum showed Nucleation activity at 
regular intervals of time. The rapid inhibition was 
observed in ethanolic extracts of Remusatia vivipara 
0.12mg in 500µg/100ml and Theriophonum minutum 
to be 0.17.mg The leaf extract of Remusatia vivipara 
and Theriophonum minutum showed good nucleation 
activity than standard drug even in crude form. The 
minimum nucleation 
activity was observed in 
aqueous extract(Fig 2).  . 
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 Fig 2(a,b): Effect of different concentrations of leaf 
extracts of R.vivipara and T.minutum on Calcium 
oxalate crystallization. (Nucleation assay). 
d. Aggregation assay 
 Different solvent extract of Remusatia vivipara and 
Theriophonum minutum were subjected to Aggregation 
Assay. The Ethanolic extract of Remusatia vivipara 
showed maximum gradual degradation from 0.49 to 
0.11 according to concentration of 100µg to 500µg.The 
aqueous extract showed mild degradation (Fig 3).  . The 
drug exhibited 0.29mg in 500µg.The ethanolic extract 
of Remusatia vivipara and Theriophonum minutum 
found to be more active in calcium oxalate dissolution 
when compared with standard drug. The ethanolic 
extract of Theriophonum minutum also showed less 
calcium oxalate dissolution  

 
when compared with Remusatia vivipara. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3(a,b): Effect of different concentrations of leaf 
extracts of R.vivipara and T.minutum on CaOx   
crystallization.  
   The turbidity was developed in all treatments. The 
ethanolic extract of Remusatia vivipara exhibit good turbid 
form at 400 seconds and attain constant rate of formation 
after 500 seconds. The methanolic extract showed better 
turbidity activity than other extract. The aqueous extract of 
Remusatia vivipara and Theriophonum minutum were found 
to be trace amount of turbid formation(Fig 4).. 
 
 
 
 
 
 
 
 
 
 
              
 

Fig4 : Change in turbidity without and with 
R.vivipara extracts at 620 nm. 

e.. Dissolution of kidney stones   
 The calcium oxalate crystals dissolution procedures also 
subjected to kidney stones. The ethanolic extract of 
Remusatia vivipara and Theriophonum minutum showed 
rapid dissolution of calcium oxalate present in kidney stones 
when compared with artificial 
calcium oxalate crystals. 
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 The ethanolic extract of Remusatia vivipara showed better 
anti- urolithiatic activity than standard drug even in crude 
form against kidney stones (Table1). 
 
Table 1: Dissolution of calcium oxalate by different 
solvent extracts of  R.vivipara and T.minutum 
 
 
 
S.N
O 

 
     
 
  SAMPLE 

 
 
    Remusatia 
vivipara 

 
 
Theriophonum 
minutum 

 
Conce
ntratio
n 
(mg/ml
) 

       
      % 
dissolutio
n 

 
Conce
ntratio
n 
(mg/ml
) 

 
      
% 
disso
lutio
n 

 
1. 
 

 
Ethanolic 
extract 

 
   0.02 

 
98.38 

 
0.05 

 
95.9
6 

 
2. 

 
Methanolic 
extract 

 
   0.19 

 
84.67 

 
0.24 

 
80.6
4 

 
3. 

 
Drug 

 
0.16 

 
87.09 

 
0.16 

 
87.0
9 

 
4. 

 
Control 

 
1.24 

 
    - 

 
1.24 

 
   - 

IV.CONCLUSION 

Kidney stone accumulation is a multi-step  process and 
calculiiwithin renal tubules. The stages of supersaturation orn 
crystallization steps  can be arrested and  lithiasis  not occur.. 
This result gives due to the herb extracts which inhibits 
crystallization and stop the stone formation. The resultings of 
this wor kwere that from Remusatia vivipara and 
Theriophonum minutum plants stopped the crystal formation 
of CaOx in solution. The  plant extract gave the limited 
crystals followed by little  supersaturation and  minimize the 
nature of the particles. The Ethanolic and Methanolic extract 
on both Remusatia vivipara and Theriophonum minutum have 
greater blocking effect on Calculiformation and be best in 
the cureof urolithiasis. This plant act  as 
anti-urolithiatic agent in-vitro cases . This salient feature  
of the extract is  to  prevent urinarycalculi formation by 
dissolving  the elution of small particles from the kidney and 
relaxing the chance of clearance  in urinary tract. 
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