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ABSTRACT 

The plant Chicorium intybus commonly known as chicory family: Asteraceae was grown by the ancient Egyptian as a 

medicinal plant, coffee substitute and vegetable crop and was occasionally used for animal forage. This species is 

native to the temperate region, globally distributed in Europe, West Asia, Pakistan & India. The current study is 

designed to evaluate the effect of chicorium intybus for in-vitro anti urolithic activity on generated calcium oxalate 

crystal. For evaluating anti-urolithic potential on generated calcium oxalate crystal the aqueous, hydro alcoholic and 

alcoholic extract of whole plant were tested .The activity was assessed by microscopy analysis through studying the 

crystal dissolution of calcium and oxalates. When it is compared to standard drug Cystone they show excellent 

activity. In normal reaction setup the aqueous hydro alcoholic and alcoholic extract significantly decreased crystal size 

and increased calcium and oxalate concentration to all tested groups as compared to normal control. The various 

outcomes of result shows the use of this drug for urolithiasis treatment. 
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INTRODUCTION 

Urolithesis is a multifaceted disarray wherein stones 

are formed at any location within urinary tract region 

and it promote series of events that lead to disturbance 

of equilibrium between promoters and inhibitors of 

crystallization in the urinary system, viz low volume of 

urine, urinary pH, presence of calcium, sodium, oxalate 

and urate known to promote crystallization and citrate 

pyrophosphate, magnesium, osteopontin that inhibit 

crystallization[1]. 

Nephrolithiasis is considered a systemic disorder 

associated with chronic kidney disease, bone loss and 

fractures, increased risk of coronary artery disease, 

hypertention, type 2 diabeted mellitus and the metabolic 

syndrome[2]. Cricorium intybus L.,commonly known as 

Chicory, is an erect fairly woody perennial herb, around 

1mm in height with a fleshly taproot up to 75cm in 

length and large basal leaves[3]. The phytochemical 

screening validate the presence of tannin, saponins, 

flavonoids, in the leaves of plant[3]. Regarding the 

hepatoprotective activity, chicory extract reduced the 

hepatic enzymes levels such as alanine aminotransferase, 

aspartate aminotransferase and alkaline phosphatase[4]. 

Tannins and saponins content of different parts of 

chicorium intybus ranged from 0.66 ± 0.02 to 1.51± 0.03 

and 0.16 ± 0.08 to 0.77± 0.27 g/1oogm dry weight. 

Phytochemical analysis proved that the different part of 

the plant contained sesquiterpene, lactones( especially 

lactucin, lactucopicrin, 8 deoxy lautucin, guaianolid 

glycoside, including chicorisides B & C, sonchuside C) 
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caffeic acid derivative( chiroric acid, chlorogenic acid, 

isochlorogenic acid, dicaffeoyl tartaric acid) , insulin, 

sugars, proteins, hydroxycoumarins, flavonoids, 

alkaloids, steroids, terpenoids, oils, volatile compound, 

coumarins, vitamins and polyenes[5]. 

MATERIALS AND METHOD 

The plant of Chicorium intybus were collected from 

the garden of Rajeswari nersary, Jogiwala, Dehradun 

(Uttrakhand). After that the plant was washed, dried 

under shade at room temperature and dried plants were 

converted in the powder form with the help of mixer 

grinder and pass through the sieve no 1o/44. 

Alcoholic extract 

The coarsed form of powderd drug (50gm) extracted 

exhaustively with 95% ethanol by cold percolation 

method for 72 hrs. it was further sonicated for 10 min 

after that the mixture was left for another 48 hrs and 

filtered through double layered muslin cloth. The same 

procedure was repeated for more than two time with 

powder residue. The filtered was collected and stored in 

a glass bottle  with labeled for further use. 

Hydroalcoholic extract 

The powered material (50gm) was dissolved with 

mixture of absolute alcohol and water in the ratio of 1:1 

i.e. (200:200ml) and left for 24 hrs and further sonicated 

for 10 min after that left for another 48 hrs and filtered 

through double layered muslin cloth. The same 

procedure was repeated for more than two time with 

powder residue and then moisture was evaporated with 

the help of tray dryer and sample was collected, store in 

a suitable glass bottle with labeled for further use. 

Aqueous extract 

The powder material (50mg) and distilled water 

(500ml) was mixed together and left for 24 hrs then 

further sonicated for 10min, after that left for another 

48hrs and filtered through double layer muslin cloth. 

The same procedure was repeated for more than two 

time with powder residue. The filtered material was 

collected and evaporated in china dish at water bath. It 

was then stored in a glass bottle with labelled for further 

use. 

EXPERIMENTAL DESIGN 

Method A 

The 10 ml capacity Test tubes were used and 

marked it as control and test. Out of 5 groups (each 

group of 6 tubes) in each tube 1ml of calcium chloride 

anhydrous and 1ml of sodium oxalate (RFCL Ltd., New 

Delhi) and 2ml of tris buffer were added (disodium 

hydrogen phosphate) and adjusted the pH at 7.4 which is 

same as kidney pH and incubated overnight at 36
0
C. The 

next day centrifugation process were performed for 

10min., decanted to remove top liquid layer.(6,8) 

In test tube, the formed calcium oxalate crystal were 

checked  by using the compound microscope under 45X 

magnification and formed crystal was resembled as 

prism shape.5ml (5mg/100ml equivalent to 25mg) of  

plant extract of chicorium intybus and same amount of 

poly herbal formulation Cystone was added to the tubes 

tube. All of the above testing agent, aqueous suspention 

of tween 80 were added as suspending agent and 

incubated for 3 days at 36 C .On the fourth day, all test 

tubes were taken and checked the dissolution of the 

crystals under the microscope at the same 

superimposition, then added concentrate HCL drop wise 

to separate the oxalate ion, calcium ion and both the ions 

were analyzed spectroscopically. 

Group 1:  Generated calcium oxalate crystals and 

referred as control. 

Group 2: Generated calcium oxalate crystals + 5ml 

Cystone. 

Group 3: Generated calcium oxalate crystals + 5ml 

Aqueous extract of Chicorium intybus. 

Group 4: Generated calcium oxalate crystals + 5ml 

Alcoholic extract of chicorium intybus. 

Group 5: Generated calcium oxalate crystals + 5ml 

Hydroalcoholic extract of chicorium intybus. 

Dissolved calcium was observed under 45X 

microscope and prism shape calcium oxalate crystals 
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were measured by eye piece and stage micrometer. 

Mean size of more than 50 crystals were observed. 

Method B 

A reaction setup was established to evaluate the 

effect of drugs on generated calcium oxalate crystal.  

Step 1 1ml calcium chloride solution (saturated) was 

prepared in test tubes and 1ml drug solution (10mg/ml) 

was incorporated in a set of 6 tubes for all extracts and 

similarly standard drug cystone were added in one set. 

Incubated for 24 hrs and added 1ml sodium oxalate 

solution in all the tubes including controlled groups. 

Further incubated for 24 hrs then observed the calcium 

crystal formation & their size microscopically. 

Step 2 1ml sodium oxalate solution( saturated) was 

prepared in test tubes and added 1ml drug solution( 

10mg/ml)in a set of 6 tubes for all extracts and similarly  

added standard drug cystone in one set. Incubated for 24 

hour and added 1ml calcium chloride solution( 

saturated) in all the tubes including controlled group. 

Further incubated for 24 hour then observed the 

generated calcium oxalate crystal & their size 

microscopically.(7) 

Microscopical examination 

Dissolved crystal was observed under 45X 

microscope and prism shape calcium oxalate crystal was 

observed by eye piece and stage micrometer. Mean size 

of more than 50 crystals were observed. 

RESULTS 

Method -A 

Calcium oxalate crystal size analysis 

The effect of drug extracts (5mg/ml-5ml) and 

cystone (5mg/ml-5ml)was determined by 

microscopically on dissolution of calcium oxalate crystal 

and there size. The prism shape calcium oxalate crystal 

were observed under 45X magnification by using eye 

piece and stage micrometer. Mean size of more than 50 

crystal were made as follow. 

 

Table No.1: Mean crystal size 

Groups Mean crystal size 

(µm) ± SEM 

Normal control 16.72 ± 0.121 

Standard control(Cystone) 5.78 ± 0.211 

Test 1 (Aqueous extract) 5.22 ± 0.20 

Test 2 (Hydro alcoholic) 4.24 ± 0.218 

Test 3 (Alcoholic extract) 3.68 ± 0.209 

      

 

Method -B 

In this method we observed that the influence of 

drug treatment on both the reactants by microscopically 

.as compared to normal reaction setup there was not 

proper growth of calcium oxalate crystal. 

Thus in alcoholic and hydro alcoholic extract treated 

groups, there was no crystal formation was observed. In  

aqueous treated extract the formed crystal was measured 

very minute less than 5 micrometer under 45X 

magnification and the  very less number of crystal size 

observed. That is the drug may help in prophylactic 

treatment of urolithiasis. 

Step: A 
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Table No: 2 observed crystal size under 45X 

magnification 

Group Observation Crystal size 

Control solution Large size crystal 

were observed 

=24µm 

Cystone solution Very small, few 

crystal was present 

<1.5 µm 

Aqueous extract Small & few crystal 

was present 

<2.8 µm 

Hydro alcoholic 

extract 

No crystal were 

observed 

<2 µm 

Alcoholic extract No crystal were 

present 

<2.8 µm 

 

Step: B 

Table No: 3 observed crystal size under 45X 

magnification 

Group Observation Crystal size 

Control solution Large size crystal were 

observed  

< 20 µm 

Cystone solution  Very small & few crystal were 

observed 

< 1.5 µm 

Aqueous extract Small and few crystal were 

observed 

< 2.8 µm 

Hydro alcoholic 

extract 

Very small & few crystal were 

observed 

< 2 µm 

Alcoholic extract Very small & few crystal were 

observed 

< 2.8 µm 

 

DISSCUSSION 

The precipitation of calcium and oxalate crystal was 

inhibited by using the alcoholic and hydroalcoholic 

extract of Chicorium intybus The result of our study 

clearly proved the utility of Chicorium intybus plant for 

the treatment of kidney stones. 

The  reduction of crystal size in aqueous extract was 

more significant then both hydroalcoholic and alcoholic 

extract compared to normal untreated crystal by using 

microscopy examination All of these three test extract 

decreased the crystal size with the potency order of hy 

alcoholic , hydroalcoholic & aqueous extract 

respectively with comparable result of standard cystone 

drug treatment. 
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