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ABSTRACT:  

Urolithiasis is a most common health problem seen in many individuals. When kidney stones 

made of calcium and oxalate crystals return, the majority of the population has urolithiasis, 

which is a prevalent health issue. Although there are several traditional treatments for 

urothialisis, it is impossible to prevent kidney stone recurrence and drug side effects. The 

demand for polyherbal formulations has increased as a result of an increase in the prevalence 

of stone formation that is accompanied by inflammation and excruciating pain. The anti-

urolithiatic action of Ixora javanica DC was determined by ethylene glycol induced lithiasis. 

Experimental animals were given ethylene glycolated water (0.75% v/v) for 28 days in order 

to induce kidney stone formation. Ixora javanica methanolic extracts were administered 

starting on the first day as an inhibiting agent. While test extract reduced the elevated level of 

these ions in urine, ethylene glycol boosted urinary parameters like calcium, oxalate, and 

inoarganic phosphate. Ixora javanica methanolic extract also enhanced urine magnesium 

content, and the experiment revealed a reduction in the elevated serum creatinine 

concentration. Histological research revealed that the methanolic extract of the test 

medication performed noticeably better. These findings supported Ixora javanica flower 

extract has ability to treat urolithiasis. 
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INTRODUCTION: 

Urolithiasis is a widespread metabolic disease with a prevalence of rising risk of renal failure 

and considered as major health issues worldwide1-2. Since decades, urolithiasis recurrence has 

been a significant issue, and about 12% of the population suffers from urinary tract stones, 

with males at higher risk than females3-4. Traditional usage of medicinal herbs is a 

supplemental therapeutic alternative for treating stone formation with fewer side effects.  

Researchers made an effort to outline the mechanisms of different herbal plants in the 

treatment of urolithiasis and to provide future investments and guidance in the creation of 

formulations for urolithiasis based on plants. Males are more likely than females to suffer 

from urolithiasis, with a ratio of 11:2, because oestrogen inhibits stone formation whereas 

testosterone increases the potency of stone creation1.  

The different herbal plant extracts contain active phytoconstituents such flavonoids, 

alkaloids, saponins, and sterols5-7, which have bioactive properties like diuretic, ant-

inflammatory, analgesic, and antioxidant.  

MATERIAL AND METHODS: 

Procurement of chemicals: All the chemicals used were of Analytical grade. Crystalloid 

forming solutions, i.e., solution of calcium acetate and sodium oxalate (for calcium oxalate) 

were prepared in distilled water. Cystone used as standard, was obtained from Himalaya 

herbal health care. 

Plant material & extract 

Collection and Authentication: 

     2 kg of fresh flowers of I. javanica DC were collected from the local areas of Hyderabad 

and washed with water properly, to remove dust, drained well and then shade dried. 

     The plant was authenticated by Dr. Bhadraiah, Head of the Department, Department of 

Botany, Osmania Univeristy, Hyderabad. The voucher specimen with No. 01712 was stored 

in Malla Reddy College of Pharmacy, Maisammaguda, Secunderabad. 
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Fig. 1: Ixora javanica DC (Orange red) flowers 

 Experimental Procedure 

 Extraction and Purification: 

     The dried flowers were grinded to coarse powder and then subjected to continuous 

successive soxhilation with the different solvents of increasing polarity. First petroleum ether 

(60-80 ºC) extraction, followed by ethyl acetate and finally methanol extraction were done. 

The powdered material is divided into batches each of 250 gm and used in a soxhlet 

extractor.  

     After complete extraction, the solvents were distilled off and finally dried under reduced 

pressure to dryness in flash evaporator.  The air dried extracts were weighed and percentage 

yields of extraction were calculated. The colour and consistency of the extracts were 

recorded. The solvents were evaporated in vacuum and the extracts were stored in 

desiccators8-9. 

     The preliminary phytochemical studies were performed for testing the presence of 

different chemical groups in different extracts. 

Preliminary Phytochemical Investigation (I. javanica DC   flowers) 

Phyto- 
constituents  

Petroleum ether 
(60-80 oC) extract 

Ethyl  acetate 
extract 

Methanol 
extract 

Steroids + ˉ + 

Triterpenoids + + + 

Saponins ˉ ˉ + 

Glycosides ˉ ˉ + 

Carbohydrates ˉ + + 

Alkaloids ˉ ˉ + 

Flavonoids ˉ + + 

Tannins ˉ ˉ + 

Proteins ˉ ˉ ˉ 
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Animals 

Wistar albino rats weighing between 150-200 gm were used for the work. They were held in 

standard environmental conditions and fed with standard rat food and water ad libitum. All 

animal experimental procedures were conducted accordingly CPCSEA guidelines and 

approved by the IAEC. (Reg.No. MRCP/CPCSEA/IAEC/2022-23/Ph/2). 

Evaluation for anti-urolithiatic activity: 

Five groups, each with six albino rats, were involved in the 28-day treatment. Group I served 

as the control group and received drinking water and food for rats. Group II received 1% of 

the 80 solutions, which served as the lithiatic group. Group III received standard medication, 

Cystone (750 mg/kg), from the 15th to the 28th day. Groups IV and V received the two test 

dosages of methanolic extract, which were 300 mg/kg and 500 mg/kg, respectively. Except 

for group I, all groups received 0.75% ethylene glycol water to produce kidney stones. Rats 

were housed in individual metabolic cages. On the 28th day, urine samples were collected and 

the volume of the urine was measured. It was then preserved at 4ºC with a drop of 

concentrated hydrochloric acid added. Numerous biological markers, including calcium, 

creatinine, phosphate, magnesium, and oxalate concentration, were measured in a urine 

sample10– 20. 

Histopathology21-22: After sacrificing rats, kidneys were removed from each group and 

examined. After a saline wash, they were preserved in formalin that was 8–10% phosphate 

buffered. Using the paraffin procedure, sections were cut, and eosin and hemotoxylin were 

applied to stain them. To find histopathological alterations, a light microscope was utilized, 

and pictures were obtained. 

            
        Group I Normal                           Group II Lithiatc control           Group III Cystone (Std) 
 
 

                                 
                          Group IV Extract- 300 mg/Kg         Group V Extract- 500 mg/Kg 
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Statistical Analysis: 

The results were expressed as Mean ± SEM. Statistical calculation was done by one way 

ANOVA followed by Tukey test. P<0.05 was considered as statistically significant. 

RESULTS AND DISCUSSION: 

The results of phytochemical investigation of petroleum ether extract showed the presence of 

steroids, triterpenoids, whereas, ethyl acetate extract shown the occurrence of flavonoids, 

triterpenoids and carbohydrates  and finally methanol extract indicated the presence of 

steroids, triterpenoids, flavonoids, alkaloids, saponins, carbohydrates, tannins and glycosides. 

Activity: The group II model, control had a higher weight of kidney than the normal group I. 

However, the use of a herbal medication and cystone as a standard during treatment led to a 

significant (P<0.05) decrease in the dry kidney weight when compared to Group II. The 

model group's body weight was found to be much lower than that of the normal group; 

however the animal body weights of the herbal extract therapy groups showed a notable 

increase when compared to the model group. At the conclusion of the trial, treatment with 

standard and herbal extract 500 mg/kg produced a notable increase in urine volume; however, 

the model group's urine volume increased significantly when treated with a 300 mg/kg dose 

of herbal extract. When compared to normal control groups, Group II's urine calcium levels 

showed a statistically significant (P<0.05) increase when ethylene glycol (0.75%) was added 

to drinking water. 

 
Table1:Effect on physiological parameters 

Groups Group-I Group-II Group-III Group-IV Group-V 

Wet kidney Weight(g) 0.89±0.05 1.02±0.20 0.85±0.12 0.92±0.03 0.95±0.04 

Dry kidney Weight(g) 0.77±0.04 1.24±0.14 0.72±0.06 0.71±0.04 0.73±0.03 

%change Body weight 8.02±2.14 -17.14±5.17 10.32±2.32 -6.63±2.21 -4.87±2.61 

Urine volume 10.93±0.58 3.58±0.47 8.9±0.64 3.94±0.34 6.4±0.14 

Values expressed are mean ±S.E.M. Statistical analysis was done by one way ANOVA test for multiple 
comparisons followed by Tukey test & P<0.05 was considered as significant. 

 
Table 2: Effect of Ixora javanica flower methanolic extact on Urinary biological parameter 

Therapy groups 
Calcium 

Urinaryexcr                         Urinary   excretion pa 
             Oxalate 

rameter  (mg/24hrs) 
         Phosphate Magnesium 

Group-I (Normal) 2.61±0.27 6.78±0.14 3.15±0.03 5.95±0.49 

Group-II (Lithiatic control) 18.20±0.23 12.34±0.37 6.82±0.18 1.87±0.06 

Group-III (Standard) 12.54±0.30 4.18±0.08 3.38±0.16 5.87±0.21 

Group-IV(Test-300mg/kg) 16.37±0.17 7.2±0.29 6.20±0.19 13.38±1.22 

Group-V(Test-500mg/kg) 13.82±0.59 5.8±0.43 2.79±0.25 6.21±0.68 

Values expressed are mean ± S.E.M. Statistical analysis was done by one way ANOVA test for multiple 
comparisons followed by Tukey test & P<0.05 was considered as significant. 
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Table 3: Effect of methanolic extracts of  Ixora javanica flowers on serum & urinary creatinine level 

Biological parameter Group-I Group-II Group-III Group-IV Group-V 

     Serum Creatinine(mg/dl)        1.42±0.28 5.18±0.18 0.38±0.07 0.57±0.52 0.54±0.13 

Urine Creatinine(mg/24hrs) 0.57±0.04 0.07±0.01 0.58±0.11 0.73±0.08 0.72±0.10 

Values expressed are mean ±S.E.M. Statistical analysis was done by one way ANOVA test for 
multiple comparisons followed by Tukey test & P<0.05 was considered as significant. 
 

By using Cystone showed a significant (P<0.05) decrease in calcium levels in the urine. 

Compared to lithiatic control, therapy with herbal drug extract, 500 mg/kg, in Group V 

showed significantly (P<0.05) reduced urine calcium levels. Group V experienced a notable 

reduction in urine calcium levels after receiving a 500 mg/kg dosage of herbal medicine 

extract. When compared to the normal control group I, the model control group II animals 

had significantly (P<0.05) greater urine oxalate levels. Urinary oxalate levels were 

significantly (P<0.05) decreased after 28 days of pre-therapy with standard medication and 

natural medicine extracts (Table 2). Figure 3 illustrates the statistically significant (P<0.05) 

decrease in urinary creatinine levels in animals compared to normal control when ethylene 

glycol (0.75%) was added to drinking water. Urine samples from Groups III-V were found to 

have significantly (P<0.05) higher creatinine levels. The lithiatic group's serum creatinine 

levels were found to be significantly (P<0.05) higher than those of the group I control 

animals. When compared to the model group, pretherapy with Cystone and herbal medicine 

extract showed a significant (P<0.05) decrease in serum creatinine levels (Table 

3).Comparing Group II's urine inorganic phosphate levels to those of the normal control 

group, Group I, a significant increase was noted. Phosphorous levels were significantly 

(P<0.05) lower in the groups treated with the standard medication Cystone and the herbal 

drug extract (500 mg/kg) than in the model group II. Group IV, which received the herbal 

drug extract (300 mg/kg), showed a notable fall in phosphorus levels. Comparing Group II's 

urine magnesium levels to those of the normal control Group I, a notable (P<0.05) fall was 

seen (table 2). A noteworthy (P<0.05) increase was noted in every therapy group. The model 

group treated with ethylene glycol showed significant tubule dilatation and crystal deposition 

in the histopathology examination. But tubular dilatation and crystal deposition were 

significantly decreased by cystone and herbal medicine extract therapy (figure 1). The 

findings clearly show that urolithiasis was caused in the experimental animals by 0.75% 

ethylene glycol in drinking water. The standard medicine Cystone 750 mg/kg therapy 

increased urine magnesium and creatinine and lowered urinary calcium, oxalate, inorganic 

phosphate, and serum creatinine levels (P<0.05). Increased urine volume is evidence of its 

potent diuretic action. A 500 mg/kg dose of herbal extract significantly reduced (P<0.05) the 

levels of serum creatinine, calcium, oxalate, and inorganic phosphate in the urine. Significant 

increases in creatinine and magnesium levels were found in the urine. Its anti-urolithiatic 

action was demonstrated by the notable decrease in dry kidney weight and increase in urine 

volume that the 500 mg/kg dose caused. Urinary oxalate and serum oxalate were both 

considerably (P<0.05) reduced by 300 mg/kg of herbal extract. Creatinine levels, while it 

raised remarkably urinary creatinine levels. Within significant effect on rest of the 

parameters, it may be concluded that high dose of the herbal drug extract produce anti-

urolithiatic effect. 
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 CONCLUSION: 

The methanolic extract of Ixora javanica DC flowers has shown significant antiurolithiatic 

effect, hence further research has to be carried out by isolating the active ingredient from the 

extract by column chromatography and structure determination of the various fractions 

obtained. The most active compound obtained can be further used for formulating a dosage 

form. 

ACKNOWLEDGEMENTS 

The authors are thankful to the Malla Reddy College of Pharmacy and Osmania University, 

Hyderabad for their support and encouragement to conduct the research work. 

REFERENCES: 

1. Bashir S and Gilani AH.  Antiurolithic effect of berberine is mediated through 
multiple pathways. Eur J Pharmacol. 2011; 651(1-3):168-75. 

2. Khan SR and Hackett RL. Calcium oxalate urolithiasis in the rat: is it a model for 
human stone disease? A review of recent literature. Scan Electron Microsc. 1985; 
(2):759-74. 

3. Patel PK, Patel MA, Vyas BA, Shah DR and Gandhi TR. Antiurolithiatic activity of 
saponin rich fraction from the fruits of Solanum xanthocarpum Schrad. & Wendl. 
(Solanaceae) against ethylene glycol induced urolithiasis in rats. J Ethnopharmacol. 
2012; 144(1):160-70. 

4. Bauza JL, Pieras EC, Grases F, Tubau V, Guimera J, Sabate XA  and Piza P. Urinary 
tract infection's etiopathogenic role in nephrolithiasis formation. Med. Hypotheses. 
2018; 118: 34-35. 

5. Abou-Elela A. Epidemiology, pathophysiology, and management of uric acid 
urolithiasis: a narrative review. J. Adv. Res. 2017; 8(5):513-527. 

6. Christina AJ, Ashok K, Packia lakshmi M, Tobin GC, Preethi J and Murugesh N. 
Antilithiatic effect of Asparagus racemosus wild on Ethylene Glycol‐Indued Lithiasis 
in Male Albino Wistar Rats. Methods find Experimental Clinical Pharmacology. 
2005; 27(3): 633‐38.  

7. Kant R, Singh TG and Singh S. Mechanistic approach to herbal formulations used for 
urolithiasis treatment. Obesity Medicine. 2020:19. 

8. Nadkarni KM. Indian Materia Medica. Popular Prakashan, Bombay, India, 1978: 
667‐669. 

9. Kirtikar, Basu BD. Indian Medicinal plants, Bishen Sing and Mahindra Pal Singh 
Publications; Edition 2, Vol.III, 1933: 1864‐1865. 

10. Mukherjee KP. Quality Control of Herbal Drugs, Business Horizons, New Delhi, 
Edition 1, 2004: 379-380. 

11. Kokate CK. Practical Pharmacognosy. Vallabh Prakashan, Delhi, India, Edition 4, 
1994: 107-113. 

12. Selvam P, Kalaiselvi P, Govindaraj A, Murugan VB and Sathish kumar AS. Effect 
of A.lanata leaf extract and Vediuppu chunnam on the urinary risk factors of 
calcium oxalate urolithiasis during experimental hyperoxaluria. Pharmacological 
Research. 2001; 43(6):89-93. 

13. Ravindra VK, Navneet BG, Alagawadi KR and Rudraprabhu VS. Ethylene glycol 
induced urolithiasis in effect of Moringa oleifera Lam. Root‐wood on rats. Journal of 

LIBERTE JOURNAL (ISSN:0024-2020) VOLUME 13 ISSUE 7 2025

PAGE NO: 148



Ethno pharamacology 2006; 105(3): 306‐311. 
14. Mustafa MA and Medeiros DM. Proximate composition, mineral content and fatty 

acids of cat fish for different seasons and cooking methods. J Food Sci.1985; 
50:585‐588. 

15. Hodgkinson A and Williams A. An improved colorimetric procedure for urine 
oxalate. Clin Chim Acta. 1972; 36(2):127‐132. 

16. Fiske CH and Subbarow Y. The colorimetric determination of phosphorus. J Biol 
Chem. 1925; 66:375‐381. 

17. Prasad KG, Bharathi K and Srinivasan KK. Evaluation of Musa parasidica Linn 
‐“Puttubale” stem juice for antilithiatic activity in albino rats. Indian Journal of 
Physiology and Pharmacology.1993; 37(4):337–341. 

18. Lowry OH, Rosebrough NJ, Farr AL and Randall RJ. Protein measurement using 
Folia‐ciocalteau reagent. J Biol Chem.1951; 193(7):265‐275. 

19. Onyenmechi JA, Orish EO, Chudi ED, Ejeatuluchukwu OB and Tobias EL. 
Asomugha and Effects of Rinbacin Extract on Rat Kidney. Bio Pharm. Bull.2002; 
25:1022‐1025. 

20. Swathi D, Sujatha D, Bharathi K and Prasad KV. Antilithiatic activity of the 
aqueous extract of the roots of Tephrasia purpurea Linn. Pharmacognosy 
Magazine.2008; 16:206-211. 

21. Vermeulen CW. Experiments on causation of urinary calculi. Essays in 
Experimental Biology. University of Chicago Press, Chicago.1962; 10(1):253–
269. 

22. Shuai Y, Ibrahim A, Ruimin R. Anti-urolithiatic Activity of Daidzin in Ethylene 
Glycol-Induced Urolithiasis in Rats. Applied Biochemistry and Biotechnology. 2023; 
195(2):905-918. 

LIBERTE JOURNAL (ISSN:0024-2020) VOLUME 13 ISSUE 7 2025

PAGE NO: 149


