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ABSTRACT - In the present investigation impact of Aerva lanata active compound (2-Decyl -1-tetra decanol) in 

Ethylene glycol (0.75%) administered urolithiatic animals. Anti-nepharocalcinolysis effect of Aerva lanata was found 

and recorded. Chronic administration of 0.75% (v/v) ethylene glycol aqueous solution to male albino rats resulted in 

hyperoxaluria. Oxalate, calcium and phosphate excretion were increased in the calculi-induced (Group II) animals. 

However, in the present study, supplementation with Aerva lanata extract and Cystone restored oxalate and calcium in 

urine and kidney in curative regimens and preventive regimens as compared to calculi-treated animals. In calculi-

induced rats (Group II), marked renal damage was seen by the elevated serum levels of creatinine, uric acid and Blood 

Urea Nitrogen (BUN). Administration of extract (100 mg/kg) and cystone (750 mg/kg) showed significant inhibition of 

lipid peroxide level in rat kidney in both the prophylactic and therapeutic groups. The present results suggest that 

supplementation with Aerva lanata extract significantly decreased oxalateinduced kidney lipid peroxidation. The 

present findings confirm the assertions made regarding the effectiveness of the 2-Decyl -1-tetra decanol of A. lanata 

against urinary pathologies in the Indian folk medicine, i.e. as an antiurolithiatic drug. 
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I. INTRODUCTION 

In global level nature bestowed remarkable medicinal 

properities with medicinal plants. Medicinal plants usage 

increased 80 % at global level [1]. Human beings suffered 

most of the dreadful diseases including kidney stones all 

over the world. Kidney stones were predominantly caused 

by accumulation of calcium oxalate crystals. About 80 % of 

the all gall stones be evidence for no symptoms and may 

continue for years [2].  Cohen et al., [3] reported urinary 

calculi have been found in the tombs of Egyptian mummies 

dating back to 4000 BC and in the graves of North 

American Indians from 1500- 1000 BC. The first 

documented urinary tract stones were found among the 

7000-year-old remains of the pelvic bones of a teenage boy 

in El-Amara [4].  Urinary stone problem was severely 

infected large number of people all over the globe. Not only 

the humans but animals and birds also suffer from the 

urinary stone problem. The occurrence in some areas is so 

alarming that they are known as eStone Beltsi [1].  

Medical management of nephrolithiasis was high cost or 

not without side-effects is common [5]. Nephrolithiasis was 

treatment have serious complications and also impose a 

great load of costs on the healthcare system [2]. Aerva 

lanata have various pharmacological activities such as 

antidiabetic, diuretic, anti-inflammatory, antioxidant, 

diuretic, anti-inflammatory, immunomodulatory, 

hepatoprotective, antimicrobial and cytotoxicity by various 

researchers [6, 7, 8]. Aerva lanata was considered as the 

next best alternative Pashanabheda by Ayurvedic 

practioners in India as it is widely available [9, 10]. The 

plant is astringent, bitter, cooling emollient, vermifuge, 

suppurative, diuretic and lithotriptic. It is used to treat boils, 

cephalagia, cough, strangury, diabetes and lithiasis. Flowers 

used for removal of kidney stones [11]. Aerva 

lanata aqueous suspension (2 g/kg body wt/dose/day for 28 

days) to CaO2 urolithic rats had reduced the oxalate-

synthesizing enzymes, and diminished the markers of 

crystal deposition in the kidney. The results of the study 

confirmed that Aerva lanata can be used as a curative agent 

for urolithiasis [12]. The objective of the present study was 

to investigate and to validate the antiurolithiatic property of 

Aerva lanata extract in experimentally-induced urolithiasis 

in rats. 

In India, 12% of the population is expected to have urinary 

stones, out of which 50% may end up with loss of kidneys 

or renal damage. Also, nearly 15% of the population of 

northern India suffers from kidney stones. Fewer 

occurrences of urinary calculi are found in southern India, 

which may be due to regular dietary intake of tamarind 
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[13]. From the reports of various researchers confirmed 

medicinal plants play a key role for the treatment of stones. 

II. MATERIALS AND METHODS 

The extract of Aerva lanata was screened for various 

constituents (alkaloids, saponins, tannins, anthraquinones, 

sterol, flavonoids, terpenoids, glycosides, simple sugars) 

using standard protocol. From this the isolated active 

compound of 2-Decyl -1-tetra decanol was used to cure the 

urinary disorders. In this study Wistar rats (200-250 g) 

either sex were used for screening of nepharocalcinolysis. 

Animals were housed in groups of five under standard 

laboratory conditions of temperature (25 ± 20 C) and 12/12 

h light/dark cycle. The animals were provided with standard 

pellets and tap water ad libitum. Acute toxicity studies 

acute oral toxicity study was performed as per OECD423 

guidelines [14]. The animals were kept fasting overnight 

providing only water, after which the extract (active 

compound) was administered orally at the dose level of 5 

mg/kg body weight by gastric intubation and observed for 

14 days. If mortality was observed in two out of three 

animals, then the dose administered was assigned as toxic 

dose. If mortality was observed in one animal, then the 

same dose would be repeated again to confirm the toxic 

dose. According to the results of the acute toxicity test, the 

doses were chosen for experiments. Ethylene glycol-

induced urolithiasis model [2]. 

Experimental Groups: Animals were divided into five 

different groups containing six animals each. Ethylene 

glycol (0.75% v/v) in drinking water was fed to all groups 

except control for induction of renal calculi till the 28th 

day. Two types of study were performed, viz. curative 

study and preventive study. In the curative study all the 

groups except control received extract (100 mg/kg, once 

daily by oral route) from 15th day till 28th day while in the 

preventive study all groups except control received extract 

(100 mg/kg, once daily by oral route) from 1st day till 28th 

day. Cystone was used as standard drug (750 mg/kg body 

weight). During the study animals were allowed free access 

to food. Group – I: Control Group – II: Ethylene glycol 

(0.75%) in drinking water + Vehicle Group – III: Ethylene 

glycol (0.75%) in drinking water + Cystone (750 mg/kg) 

Group – IV: Ethylene glycol (0.75%) in drinking water + 

extract (100 mg/kg) – Curative study Group – V: Ethylene 

glycol (0.75%) in drinking water + extract (100 mg/kg) – 

Preventive study Assessment of antiurolithiatic activity 

Collection and analysis of urine All animals were kept in 

individual metabolic cages and urine samples of 24-h were 

collected on the 28th day. Animals had free access to 

drinking water during the urine collection period. Urine was 

analyzed for calcium, phosphate and oxalate content using 

an automated system. Serum analysis Blood was collected 

from the retro-orbital under anesthetic conditions on the 

28th day. Serum was separated by centrifugation at 10,000 

× g for 10 min and was analyzed for creatinine, urea 

nitrogen and uric acid using Automated Clinical Chemistry 

Analysis System. Kidney homogenate analysis Animals 

were sacrificed by cervical decapitation after the 

experimental period. The abdomen was cut open to remove 

both kidneys from each animal. The calcium, phosphate 

and oxalate content in the kidney homogenate were 

determined using an automated system. Further, kidney 

homogenate was used to study lipid peroxidation using the 

thiobarbituric acid reactive method [15]. 

III. RESULTS AND DISCUSSION 

Acute toxicity studies showed that the alcoholic extracts did 

not cause any mortality up to 1000 mg/kg and were 

considered as safe. Similar kind results observe in 

Pergularia daemia Forsk by Vyas et al., [5]. Atmani et al., 

[2] reported various in vivo models have been developed 

for the study of nephrolithiasis and to investigate the 

mechanisms involved in the formation of urinary stones. 

Several methods were used for induction of urolithiasis, 

which cause predominantly two types of hyperoxaluria, one 

acute, when the rat is challenged by a large single dose of 

lithogen and secondly chronic, when the rat is continuously 

challenged by small doses of lithogen for a period of time. 

In the present study, ethylene glycol-induced hyperoxaluria 

model [2] was used to assess the antilithiatic activity in 

albino rats. Chronic administration of 0.75% (v/v) ethylene 

glycol aqueous solution to male albino rats resulted in 

hyperoxaluria. Urinary parameters such as Oxalate (4.0 ± 

0.21 mg/dl), calcium (1.9 ± 0.25 mg/dl) and phosphate (8.1 

± 0.21 mg/dl) excretion were increased in the calculi-

induced (Group II) animals compared to control animals 

(Oxalate (0.5 ± 0.03 mg/dl), calcium (1.4 ± 0.03 mg/dl) and 

phosphate (3.8 ± 0.29 mg/dl)) were recorded in Table 1. 

Curative group (IV) showed reduction of urinary 

parameters and preventive study control the urinary 

parameter.   

The biochemical mechanism involved in this process is 

associated with a raise in the urinary concentration of 

oxalate. Stone formation in ethylene glycol-fed animals is 

caused by hyperoxaluria, which causes increased renal 

retention and excretion of oxalate [16]. Hyperoxaluria and 

hypercalciuria are major risk factors for the pathogenesis of 

renal stones. Since hyperoxaluria is a far more significant 

risk factor, the changes in urinary oxalate levels are 

comparatively much more imperative than those of calcium 

[17]. Increased urinary and kidney calcium is a factor 

stimulating the nucleation and precipitation of calcium 

oxalate or apatite (calcium phosphate) from urine and 

following crystal growth [18]. However, in the present 

study, supplementation with Aerva lanata extract and 

Cystone restored oxalate and calcium in urine and kidney in 

curative regimens and preventive regimens as compared to 

calculi-treated animals (Table 1 and 2). Preventive group 

have kidney parameters Oxalate (1.9 ± 0.21 mg/dl), calcium 
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(3.8 ± 0.24 mg/dl) and phosphate (2.8 ± 0.25 mg/dl) 

excretion were reduced in test group II.    

Increased urinary phosphate excretion along with oxalate 

seems to provide an environment suitable for stone 

formation by forming calcium phosphate crystals, which 

epitaxial induce calcium oxalate deposition. Treatment with 

Aerva lanata extract significantly lowered the elevated 

levels of phosphate in both the regimens, consequently 

reducing the menace of calculi formation. The glomerular 

filtration rate (GFR) is an important parameter for ensuring 

renal function and it gets decreased in urolithiasis due to the 

obstruction to the outflow of the urine by stones in urinary 

system, which leads to a rise in nitrogenous waste products 

like urea, creatinine, and uric acid in blood [19]. In calculi-

induced rats (Group II), marked renal damage was seen by 

the elevated serum levels of creatinine, uric acid and Blood 

Urea Nitrogen (BUN). However, the curative and 

prophylactic treatment with test extract restored the 

elevated serum levels of creatinine, uric acid and BUN 

(Table 3). Both curative and preventive groups showed 

serum parameters of BUN (42  ± 0.30 mg/dl), creatine (0.05 

± 0.02 mg/dl) and uric acid (0.10 ± 0.02 mg/dl) were 

decreased in test animal group II.  Increased lipid 

peroxidation and decreased levels of antioxidant potential 

have been reported in the kidneys of rats supplemented with 

ethylene glycol [20].  

Oxalate has been reported to induce lipid peroxidation and 

to cause renal tissue damage by reacting with 

polyunsaturated fatty acids in the cell membrane. In the 

present study, calculi-treated rats (Group II) showed an 

increase in malondialdehyde (MDA) content (4.2 ± 0.25 

nmol/mg ), representing lipid peroxidation, compared with 

untreated group in kidney (1.4 ± 0.26 nmol/mg). 

Administration of extract (100 mg/kg) and cystone (750 

mg/kg) showed significant inhibition (1.6 ± 0.24 nmol/mg) 

of lipid peroxide level in rat kidney in both the prophylactic 

and therapeutic groups (1.9 ± 0.22 nmol/mg  and 1.7 ± 0.22 

nmol/mg) (Table 4). Recent studies show increased urinary 

excretion of MDA in human calcium oxalate kidney-stone-

formers [5]. In addition, another recent study provided 

more indication signifying that oxidative stress plays a role 

in kidney-stone formation in humans [21]. The present 

results suggest that supplementation with Aerva lanata 

extract significantly decreased oxalate induced kidney lipid 

peroxidation.  

The present findings confirm the assertions made regarding 

the effectiveness of the 2-Decyl -1-tetra decanol of A. 

lanata against urinary pathologies in the Indian folk 

medicine, i.e. as an antiurolithiatic drug. The mechanism 

underlying this effect is still unknown, but is apparently 

related to its lowering of urinary concentrations of stone-

forming constituents, which may be attributed to the 

develop plant based drugs in future. 

 

IV. CONCLUSION 

As the extract level work was considered in A. lanata was 

less specific work and we are interested to identify more 

specific active compound to cure Urolithiasis. The specific 

active compound of 2-Decyl -1-tetra decanol of A. lanata 

was produced significant results in renal calculi of 

urolithiasis animals. From this result plant based drugs 

provide similar kind of impact to a standard urolithiasis, 

cystone.  Hence preparation of plant based drugs from A. 

lanata play significant role in ailments of kidney, 

gallbladder urinary stones. 

REFERENCE 

[1] Ankur Choubey, Parasar Amarchand , Choubey Aadarsh, 

Iyer Deepa, Pawar R S & Patil U K. (2010). Potential of 

medicinal plants in kidney, gall and urinary stones. 

Int.J.Drug Dev. & Res., 2(2):431-447 

[2] Atmani F, Slimani Y, Mimouni M & Hacht B. (2003) 

Prophylaxis of calcium oxalate stones by Herniaria 

hirsuta on experimentally induced nephrolithiasis in rats. 

BJU Int;92:137-140. 

[3] Cohen ML (2002). Changing patterns of infectious 

diseases. Nature 406:762-767. 

[4] Chauhan CK & Joshi MJ. (2008) Growth inhibition of 

Struvite crystals in the presence of juice of Citrus medica 

Linn. Urol Res:36: 265-273. 

[5] Vyas BA, Vyas RB, Joshi SV & Santani DD. (2011). 

Antiurolithiatic Activity of Whole-Plant Hydroalcoholic 

Extract of Pergularia daemia in Rats.  J Young Pharm. 

2011;3(1): 36-40. 

[6] Basavaraj Mrutyunjay, Dinnimath  & Sunil Satyappa 

Jalalpure. (2018). Antioxidant and Antiurolithiatic 

Efficacy of Aerva lanata (L) Fractions by in vitro and in 

vivo Screening Techniques. Indian Journal of 

Pharmaceutical Education and Research, 52 (3): 426-436. 

[7] Gadge NB & Jalalpure SS. (2012) Curative treatment 

with extracts of Bombax ceiba L. (Bombacaceae) fruit 

reduces risk of calcium oxalate urolithiasis in rats. Pharm. 

Biol.;50(3):310-317. 

[8] Bhattacharjee A. (2012) Phytochemical and ethno-

pharmacological profile of Crataeva nurvala Buch-Hum 

(Varuna): A review. Asian Pac J Trop Biomed. 

2(2):1162-1168 

[9] Hadjzadeh MSR. (2011) The preventive effect of N-

butanol fraction of Nigella sativa on ethylene glycol-

induced kidney calculi in rats. Phcog. Mag. 7(28):338-

343. 

[10] Rajesh, R., Chitra, K and Padmaa M Paarakh, (2011). 

Aerva lanata (linn.) Juss. Ex Schult.- An overview, Indian 

journal of Natural products and Resources. 2 (1): 5-9. 

[11] Haniffa. M.A., Dhanuskodi.V & P. Dhasarathan. (2011). 

Evaluation of Immunostimulant potential of Solanum 

nigrum L. using fish, Etroplus suratensis challenged with 

Aphanomyces invadens. International Journal of Pharma 

and Bio Sciences, 2 (1): B429 – B437. 

[12] Soundararajan P, Mahesh R, Ramesh T & Begum VH. 

(2006) Effect of Aerva lanata on calcium oxalate 

urolithiasis in rats. Indian J Exp Biol. 44:981–986. 

[13] Mohamed FN, Mozhiyarasi P & Nalini R. (2006) 

Inhibition of Mineralization of Urinary Stone Forming 



International Journal for Research in Engineering Application & Management (IJREAM) 

ISSN : 2454-9150    Vol-04,  Issue-09,  Dec 2018 

84 | IJREAMV04I0945029                        DOI : 10.18231/2454-9150.2018.1160                      © 2018, IJREAM All Rights Reserved. 

 

Minerals by Medicinal Plants, E-Journal of Chemistry, 

3(12): 182-185. 

[14] OECD (1996) Guidelines for the Testing of Chemicals, 

Test no. 423: Acute Oral Toxicity-Acute Toxic Class 

Method. 

[15] Buege JA & Aust SD. (1978) Microsomal lipid 

peroxidation. Meth Enzymol; 52:302-10. 

[16] Selvam R, Kalaiselvi P, Govindaraj A, Bala MV & 

Sathishkumar AS. (2001) Effect of Aerva lanata flowers 

extract and Vediuppu chunnam on the urinary risk factors 

of calcium oxalate urolithiasis during experimental 

hyperoxaluria. Pharmacol Res;43:89-93 

[17] Prajapati ND, Purohit SS, Sharma AK & Kumar T.A 

(2006) Hand book of medicinal plants. 3rd Edition. 

Agrobios Hindustan Printing Press, Jodhpur, India. 

[18] Lemann J, Worcestor EM & Gray RW. (1991) 

Hypercalciuria and stones. Am J Kidney Dis;27:386-391. 

[19] Ghodkar PB. (1994) Chemical tests in kidney disease. 

Textbook of medical laboratory technology. Mumbai: 

Bhalani Publishing House; pp. 118-132. 

[20] Saravanan. S., P. Dhasarathan., Indira.V & 

R.Venkatraman. (2010). Screening of anti inflammatory 

potential of chosen medicinal plants using Swiss albino 

mice. Australian Journal of Basic and Applied Sciences, 

4(12): 6065 - 6068. 

[21] Tungsanga K, Sriboonlue P, Futrakul P, Yachantha C & 

Tosukhowong P. (2005) Renal tubular cell damage and 

oxidative stress in renal stone patients and the effect of 

potassium citrate treatment. Urol Res;33:65-69. 

 

Table 1: Effect of A.lanata extract on urinary parameters in control and experimental animals 

S.No Test Group 
[Urine (mg/dl)] 

Oxalate Calcium Phosphate 

1 Control Group 0.5 ± 0.03 1.4 ± 0.03 3.8 ± 0.29 

2 Ethylene glycol (0.75%) in drinking water 4.0 ± 0.21 1.9 ± 0.25 8.1 ± 0.21 

3 Ethylene glycol (0.75%) in drinking water + Cystone (750 mg/kg) 0.6 ± 0.02 1.2 ± 0.20 4.2 ± 0.32 

4 Ethylene glycol (0.75%) in drinking water + extract (100 mg/kg) – curative study 0.9 ± 0.03 1.4 ± 0.21 4.1 ± 0.31 

5 Ethylene glycol (0.75%) in drinking water + extract (100 mg/kg) – preventive study 0.5 ± 0.03 1.5 ± 0.25 3.8 ± 0.29 

 

Table 2: Effect of A.lanata extract on kidney parameters in control and experimental animals 

S.No Test Group 
[kidney (mg/dl)] 

Oxalate Calcium Phosphate 

1 Control Group 1.3 ± 0.25 3.2 ± 0.24 2.5 ± 0.26 

2 Ethylene glycol (0.75%) in drinking water 6.1 ± 0.28 5.2  ± 0.25 3.9 ± 0.20 

3 Ethylene glycol (0.75%) in drinking water + Cystone (750 mg/kg) 1.8 ± 0.12 3.2 ± 0.22 2.6 ± 0.14 

4 Ethylene glycol (0.75%) in drinking water + extract (100 mg/kg) – curative study 1.9 ± 0.21 3.8 ± 0.24 2.8 ± 0.25 

5 Ethylene glycol (0.75%) in drinking water + extract (100 mg/kg) – preventive study 1.8 ± 0.21 3.3 ± 0.20 2.6 ± 0.21 

 

Table 3: Effect of A.lanata extract on serum parameters in control and experimental animals 

S.No Test Group 
[serum (mg/dl)] 

BUN Creatinine Uric acid 

1 Control Group 39  ± 0.31 0.05 ± 0.02 0.07 ± 0.02 

2 Ethylene glycol (0.75%) in drinking water 52  ± 0.45 0.07 ± 0.02 0.37 ± 0.12 

3 Ethylene glycol (0.75%) in drinking water + Cystone (750 mg/kg) 40  ± 0.31 0.06 ± 0.02 0.12 ± 0.02 

4 Ethylene glycol (0.75%) in drinking water + extract (100 mg/kg) – curative study 42  ± 0.26 0.06 ± 0.02 0.11 ± 0.02 

5 Ethylene glycol (0.75%) in drinking water + extract (100 mg/kg) – preventive study 42  ± 0.30 0.05 ± 0.02 0.10 ± 0.02 

 

Table 4: Effect of A.lanata extract on lipid peroxidation of kidney in control and experimental animals 

S.No Test Group lipid peroxidation (MDA nmol/mg) 

1 Control Group 1.4 ± 0.26 

2 Ethylene glycol (0.75%) in drinking water 4.2 ± 0.25 

3 Ethylene glycol (0.75%) in drinking water + Cystone (750 mg/kg) 1.6 ± 0.24 

4 Ethylene glycol (0.75%) in drinking water + extract (100 mg/kg) – curative study 1.9 ± 0.22 

5 Ethylene glycol (0.75%) in drinking water + extract (100 mg/kg) – preventive study 1.7 ± 0.22 

 


