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ABSTRACT
Introduction: Urolithiasis has afflicted human race since the days of yore. Conventional 
treatment acts only on associated ailments whereas pharmacologically active 
phytoconstituents derived from plants are reported to possess lithotriptic as well as 
anti-urolithiatic effect, thus herbal sources need to be scientifically explored. Present 
study was aimed to evaluate anti-urolithiatic potential of leaves of Alstonia scholaris 
and its isolated pentacyclic triterpenoids: lupeol and ursolic acid in ethylene glycol-
induced renal calculi rat model. Materials and Methods: Leaves of Alstonia scholaris were 
extracted with various solvents, amount of triterpenoids in each extract was quantified 
using HPTLC. Extract which had higher amount of triterpenoid was evaluated for its 
anti-urolithiatic effect. Albino wistar rats of either sex were divided into 6 groups. All 
groups except vehicle were fed with 0.75%v/v of ethylene glycol for 28 days. Treatment 
with standard cystone, low and high dose of extract and pentacyclic triterpenoids were 
given to respective groups from 4th-28th day of study. On 28th day, serum creatinine, 
uric acid, BUN, TNF-α, IL-6 and urinary electrolyte levels were estimated. Kidneys were 
isolated, one was used for histopathological study and other for antioxidant assays. 
Results and Discussion: Histopathological examination of kidneys revealed destructed 
morphology due to deposition of large polymorphic crystals and cystic dilatation of 
tubules. Whereas treatment with extract and its pentacyclic triterpenoids prevented 
renal damage and deposition of crystals. Perturbations in levels of nitrogenous wastes, 
inflammatory mediators and urinary electrolytes were also prevented. Alstonia scholaris 
rich in triterpenoid significantly arrested associated oxidative stress and inflammation 
thus preventing formation of renal calculi. Conclusion: Leaves of Alstonia scholaris and 
pentacyclic triterpenoids isolated from them demonstrates potent herbal remedy for 
treatment of urolithiasis.
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INTRODUCTION

Urolithiasis has afflicted mankind since long 
time. It is characterized by calcifications 
in urinary system, usually in kidneys or 
ureters, but may also affect bladder or 
urethra. Approximately, 12% of  the world’s 
population is estimated to be suffering from 
it.1 Although, there are different types of  
renal calculi named after their chemical 
composition like calcium oxalate (CaOx), 

calcium phosphate, uric acid, struvite, 
cysteine, etc; CaOx is the most common 
component and represents 80% of  analyzed 
stones.2

Open renal surgery has become obsolete 
and is rarely performed now-a-days, since 
introduction of  Extracorporeal Shockwave 
Lithotripsy (ESWL) which breaks down 
staghorn calculi into small to medium 
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sized stones which eventually passes out in urine 
spontaneously or with Medical Expulsive Therapy 
(MET). But traumatic effects of  these shockwaves 
and residual stone fragments left behind results in 
acute renal injury, increased renal infection and stone 
recurrence.3 Also, MET carries risk of  side effects such 
as severe orthostatic hypotension and allergic reactions 
thus limiting therapy for not more than 6 weeks. This 
indicates that current medical management of  urolithiasis 
is costly, time bound and associated with substantial 
side effects. Another major problem associated with 
urolithiasis is recurrence. The recurrence rate after 
encountering the first episode is reported to be as high 
as 50% after 5 years and 80-90% after 10 years.4 Thus 
indicating prevention of  the condition to be of  prime 
importance. Thus, there is a need to explore preventive 
alternative therapy which will be safe, effective and 
economical.
Pentacyclic triterpenoids are claimed to be efficient in 
preventing CaOx calculus-induced renal per-oxidative 
damage and dilution of  urinary stone forming constituents.5  

Thus, plant rich in pentacyclic triterpenoids could carry 
promising therapeutic potential to target urolithiasis. 
Leaves of  Alstonia scholaris (Family: Apocynaceae; Common 
name: Saptaparni) are rich with pentacyclic triterpenoids 
like lupeol, betulin and ursolic acid.6 In present study, 
leaf  extract of  A. scholaris and pentacyclic triterpenoids 
viz. lupeol and ursolic acid isolated from extract are 
assessed for anti-urolithiatic effect.

MATERIALS AND METHODS
Plant

The fresh leaves of  A. scholaris were procured from 
Joginder Nursery, Delhi and authenticated at St Xavier’s 
Blatter Herbarium (Mumbai) under specimen number 
NI-1417 of  N. A. Irani. Leaves were shade dried and 
crushed to obtain a coarse powder, which was subjected 
to soxhlet extraction using solvents such as methanol 
(MeAS), chloroform (ChAS), ethanol (EtAS) and hydro-
ethanol (HeAS) (70:30-Ethanol:Water). After extraction, 
excess of  solvent from each extract was evaporated on 
electronic water bath to obtain semi-solid mass, which 
was stored in airtight container at 2-8°C.

Chemicals

Ethylene glycol (EG) and ammonium chloride were 
procured from SD Fine-Chem Ltd (Mumbai, India). 
Cystone was purchased from Himalaya Drug Company 
(Bangalore, India.). Biochemical kits were procured 
from Erba Mannheim (Transasia, Germany) and Crest 
biosystems Ltd. ELISA kits were purchased from Krishgen 

biosystems. All the other chemicals used were of  
analytical grade and purchased from approved chemical 
suppliers.

Estimation of triterpenoids by HPTLC method

100 mg each of  MeAS, ChAS, EtAS and HeAS were 
accurately weighed and transferred to 10 ml volumetric 
flasks, making up the volume with methanol. This was 
sonicated for 900 s and used as stock solution.
Aluminium silica gel 60 F254 TLC plates (Merck, USA) 
were cut in 10 x 10 cm. 8 mm bands of  5 μL aliquot was 
applied by Camag Linomat V applicator. Twin trough 
developing chamber was saturated with optimized 
mobile phase n-Hexane: Ethyl acetate (5:5 v/v) for 20 
m after which the plate was developed. The developed 
plate was air dried and derivatized using freshly prepared 
Anisaldehyde Sulphuric acid Reagent (ASR). After 
derivatization, plate was scanned at 540 nm in Camag 
TLC Scanner equipped with vision CATS software.

Isolation of pentacyclic triterpenoids

Pentacyclic triterpenoids viz. Lupeol and Ursolic acid 
were isolated from EtAS by Preparative-TLC method. 
The isolated compounds were characterized by IR 
spectroscopy and Mass spectrometry.

Animals

Experimental protocol (KMKCP/IAEC/10/2017) was 
approved by the Institutional Animal Ethics Committee 
(IAEC) and work was performed as per National Institute 
of  Health (NIH) guidelines. Albino wistar rats of  either 
sex weighing 150-180 gm were procured from registered 
animal breeder; Bharat Serum and Vaccines Limited, 
Thane (CPCSEA Reg. No: 103/PO/RcBiBt-S/NRc-
L/99/CPCSEA). Animals were maintained in hygienic 
condition in clean plastic cages containing corn cob 
bedding. They were fed with standard rat pellet diet 
and supplied with water ad libitum. Animal house 
(CPCSEA Reg. No: 25/PO/ReBi/S/99/CPCSEA) was 
maintained under standard environmental conditions 
of  temperature (24±1°C) and relative humidity 
(65%±10%). 12 h light and dark cycle was followed. 
The animals were allowed to acclimatize to animal 
house conditions for 6-7 days prior to the experiment.

Experimental design

Ethylene glycol (EG) induced urolithiasis method was 
used to assess anti-urolithiatic activity in rats.7 36 albino 
wistar rats of  either sex weighing 150-180 gm were 
divided into 6 groups. Group I: Vehicle Control group 
(VC) was administered with CMC (1% w/v) and distilled 
water (2 ml/kg), p.o for 28 days. Group II: Calculi 
induced group (CI); Group III: Standard treatment 
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group (TT/CYS); Group IV: Low dose treatment group 
(TT/LD); Group V: High dose treatment group (TT/HD); 
Group VI: Pentacyclic Triterpenoids treatment group 
(TT/PT) were administered with 0.75% v/v of  EG for 
28 days and 1% w/w of  ammonium chloride for initial 
3 days in drinking water. (Ammonium chloride helps in 
accelerating urolithiasis). Additionally, Groups III, IV, 
V, VI were treated with Standard Cystone (400 mg/kg 
b.w, p.o), EtAS (200 mg/kg b.w, p.o), EtAS (400 mg/
kg b.w, p.o), lupeol (1.24mg/kg b.w, p.o) + ursolic acid 
(9.36mg/kg b.w, p.o) respectively from 4th to 28th day of  
study.

Assessment of anti-urolithiatic activity
Serum collection and analysis

On the 28th day, 1-2 ml of  blood samples were withdrawn 
from retro orbital plexus of  rats under light anesthesia, 
blood samples were centrifuged (Remi R-4c DX) at 
2000-2500 rpm for 15 m to obtain clear serum which 
were analyzed for presence of  Glomerular Filtration 
Rate (GFR) markers such as creatinine, uric acid and 
BUN using ERBA diagnostic kits and biochemical 
analyzer-ERBA chem-7 (Transasia, Germany). 
Inflammatory mediator levels were estimated using rat 
TNF-α and IL-6 ELISA kits, microplate reader-ELx800 
and microplate washer-ELx50 (Biotek Instruments).

Urine collection and analysis

24 h urine samples were collected by placing each rat in 
individual metabolic cage on 28th day with free access 
to drinking water during urine collection period. Urine 
samples were analyzed for presence of  electrolytes such 
as sodium, potassium, chloride, calcium and phosphorus 
using diagnostic kits from Crest and ERBA. Oxalate 
content was determined by colorimetric method.8

Microscopic examination of urine for crystals

Collected urine samples were centrifuged at 2000-2500 
rpm for 10 m. 1 ml of  urine was discarded and the 
sediment was remixed in the remaining half  volume to 
get concentrated urine solution. A drop of  this solution 
was placed on the glass slide and observed under light 
microscope at 45X.

Isolation of kidneys

Animals were sacrificed in carbon dioxide chamber. The 
abdomen was cut open to remove both kidneys. Kidneys 
were cleaned off  from extraneous tissues, weight was 
recorded and preserved in 10% Neutral Buffered 
Formalin (NBF) at 2-8°C. One kidney was used for 
histopathological studies and other for estimation of  
tissue parameters.

Histopathological examination

The kidneys were processed, embedded in paraffin, 
sectioned and stained with H&E stain and observed 
under light microscope (magnification: X400) for presence 
of  calculi and morphological changes.

Kidney tissue homogenate

Kidneys were dried at 80°C in hot air oven. A sample 
of  100 mg of  dried kidney was boiled in 10 ml of  1N 
HCl for 30 m and homogenized. The homogenate 
was centrifuged at 2000-2500 rpm for 10 m and the  
supernatant was separated.9 Calcium and oxalate  
content of  kidney tissue were determined. Levels 
of  antioxidant enzymes like superoxide dismutase 
(SOD),10 catalase (CAT)11 reduced glutathione (GSH)12 
and malondialdehyde (MDA)13 were estimated by UV 
Spectrophotometer. (Jasco UV-350). TNF-α and IL-6 
levels were also determined.

Statistical analysis

Results were expressed as Mean ± S.D. Data was  
analyzed using GraphPad Prism software (version 7.04) 
by one-way ANOVA post hoc Tukey-Kramer Multiple 
Comparisons Test. p<0.05 was considered statistically 
significant. 

RESULTS
Presence of  triterpenoids in all extracts was confirmed 
by violet-blue coloration bands after derivatizing with 
ASR. However, more intense bands were seen in EtAS 
as compared to other extracts which dictates, presence 
of  higher amount of  triterpenoids in it [Figure 1].
IR spectra of  isolated lupeol showed characteristic 
stretch at 3291, 1636 and 1188 corresponding to O-H 
of  alcohols, C=C of  alkenes and C-O of  alcohol, ethers 
or esters respectively [Figure 2]. Similarly, IR spectra of  
ursolic acid showed characteristic stretch at 3414, 1687 
and 1188 corresponding to O-H of  alcohols, C=O of  
acids and C-O of  alcohols, ethers or esters respectively 
[Figure 3]. Also in mass spectrometry, observed molecular 
weight of  isolated pentacyclic triterpenoids matched 
with the actual molecular weight of  lupeol and ursolic 
acid which dictates their precise isolation by Prep-TLC 
[Figure 4, 5].
Nitrogenous wastes like creatinine, uric acid, BUN; 
inflammatory mediators like TNF-α and IL-6 were 
elevated in serum of  CI group; whereas their rise was 
prevented on administration of  EtAS and its isolated 
pentacyclic triterpenoids. Levels of  promoters of  
crystallization like sodium, potassium, chloride, calcium, 
oxalate and phosphorus were increased on ingestion 
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of  EG whereas rise in their levels was prevented in 
treatment groups [Table 1].
Urine volume was decreased and weight of  kidneys 
were increased due to accumulation of  crystals in CI 
group, which in turn was prevented in treatment groups. 
[Table 2]
Microscopic examination of  urine revealed presence of  
numerous stag horn calculi in CI group, whereas urine 
derived from treatment groups lacked such calculus. 
[Figure 6]
Histopathological examination of  kidneys derived from 
CI group revealed destructed morphology of  nephrons 
due to deposition of  large polymorphic crystals and 
cystic dilatation of  tubules [Figure 7]. Also, IL-6, TNF-
α, calcium, oxalate and malondialdehyde (MDA) levels 
were increased and SOD, GSH and CAT were decreased 
in kidney tissue indicating inflammation and oxidative 

Figure 1: HPTLC chromatogram showing presence of  
triterpenoids.

HPTLC chromatogram of  extracts at 366nm showing different bands of  separated 
triterpenoids.

Figure 2: IR spectra of isolated lupeol.

Figure 3: IR spectra of isolated ursolic acid.

Figure 4: Mass spectra of isolated lupeol.
Observed molecular weight: 425.38 g/mol. Actual molecular weight: 426.73 g/mol.

Figure 5: Mass spectra of isolated ursolic acid.
Observed molecular weight: 455.35g/mol. Actual molecular weight: 456.71g/mol.
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Figure 6: Microscopic examination of urine for presence of 
crystals at 45X magnification.

A, B, C, D, E and F represents VC, CI, TT/CYS, TT/LD, TT/HD and TT/PT groups 
respectively.
CaOx: Calcium Oxalate; CaPh: Calcium Phoshate

Figure 7: Histopathological examination of kidney  
sections (X400).

A: large polymorphic and irregular crystal deposits;  
B: tubular dilatation and damage

Table 1: Effect on biochemical parameters of serum and urine.
Biochemical parameters Groups

VC CI TT/CYS TT/LD TT/HD TT/PT
Serum
(mg/dl)

Creatinine 0.5±0.02 1.88±0.05# 0.61±0.01* 0.89±0.04* 0.61±0.02* 0.71±0.03*

Uric acid 1.5±0.01 3.21±0.04# 1.67±0.02* 1.86±0.03* 1.67±0.02* 1.77±0.02*

BUN 26.88±0.95 50.47±1.09# 31.82±1.66* 39.55±0.8* 31.99±1.2* 36.17±0.74*

Urine
(mmol/L)

Sodium 49.41±3.05 92.46±2.31# 55.57±0.69* 63.68±1.82* 55.76±1.08* 58.87±0.97*

Potassium 43.43±1.24 99.65±0.61# 59.45±0.88* 74.39±1.41* 58.44±1.56* 63.26±2.45*

Chloride 22.84±0.49 50.53±0.33# 27.98±0.36* 33.37±0.47* 28.44±0.97* 30.1±1.16*

Urine
(mg/dl)

Calcium 1.42±0.04 4.78±0.18# 1.57±0.02* 2.36±0.03* 1.58±0.02* 1.73±0.03*

Oxalate 0.47±0.05 3.21±.06# 0.58±0.05* 0.9±0.08* 0.57±0.06* 0.67±0.05*

Phosphorus 7.11±0.18 12.07±0.45# 7.8±0.36* 9.06±0.36* 7.96±0.26* 8.63±0.21*

Values are expressed as Mean ± SD, where n=6; Data was analyzed by One-way ANOVA followed by Tukey-Kramer post hoc multiple comparison test, #p<0.05 was 
considered statistically significant for CI group as compared with VC group; *p<0.05 was considered statistically significant for TT/CYS, TT/LD, TT/HD and TT/PT groups as 
compared with CI group.

Table 2: Effect on tissue inflammatory mediator levels, urine volume and kidney weight.
Groups TNF-α IL-6 Urine Volume (ml/24hr) Kidney weight (g)

VC 412.06±4.74 716.2±6.9 7.85±0.18 1.51±0.05

CI 695.06±6.02# 1106.44±21.53# 1.93±0.19# 1.99±0.07#

TT/CYS 422.72±3.77* 753.77±5.4* 7.78±0.23* 1.49±0.02*

TT/LD 549.98±5.44* 883.92±7.52* 6.81±0.23* 1.75±0.03*

TT/HD 422.64±4.27* 755.53±7.69* 7.75±0.28* 1.49±0.03*

TT/PT 431.73±3.07* 784.93±6.37* 7.83±0.16* 1.52±0.05*

Values are expressed as Mean ± SD, where n=6; Data was analyzed by One-way ANOVA followed by Tukey-Kramer post hoc multiple comparison test, #p<0.05 was 
considered statistically significant for CI group as compared with VC group; *p<0.05 was considered statistically significant for TT/CYS, TT/LD, TT/HD and TT/PT groups as 
compared with CI group.

stress. Kidneys from treatment group exhibited normal 
morphology with no deposition of  crystals. Levels of  
inflammatory mediator and anti-oxidant enzyme levels 
were also restored back to normal [Figure 8-10].

DISCUSSION
Urolithiasis is the pathological condition of  genitourinary 
system; characterized by formation of  stony concretions  
in urinary system resulting in obstruction to the flow 

of  urine, renal colic and urinary tract infections. The 
prevalence of  this global condition has increased over 
the last few years due to modifications in lifestyle and 
dietary habits like high intake of  food rich in oxalate, 
sodium, sugars and low intake of  fluids due to which 
urine gets supersaturated with respect to crystal 
promoting constituents resulting in calculogenesis.14 
Search of  herbal remedy for anti-urolithiatic effect is  
of  prime importance because current medical management 
of  urolithiasis is costly, time bound and associated  



Zehra and Sanaye.: Anti-urolithiatic Potential of Triterpenoid Rich Alstonia scholaris

Indian Journal of Pharmaceutical Education and Research | Vol 55 | Issue 1 | Jan-Mar, 2021� 237

in formation of  renal calculi composed mainly of  
CaOx.16 EG is rapidly absorbed and metabolized in the 
liver via alcohol or aldehyde dehydrogenase to glycolic 
acid. Glycolic acid is oxidized to glyoxylic acid, which 
in turn is further oxidized to oxalic acid by glycolate 
oxidase. High doses of  EG when given as an oral bolus 
causes saturation dependent accumulation of  glycolic 
acid in plasma;17 this in turn increases oxalic acid  
content in urine which ionizes to oxalate and then 
undergoes precipitation reaction with calcium ions 
to form CaOx. Oxalate induces lipid peroxidation 
resulting in renal epithelial injury which exposes 
variety of  crystal adhesion molecules on epithelial surface 
promoting crystal retention and stone formation.17 These 
crystals further interacts with the renal tissue causing 
inflammation, generating reactive oxygen species and 
depleting antioxidant enzymes. Thus in CI group levels 
of  inflammatory mediators were found to be elevated 
in serum and kidney homogenate; whereas antioxidant 
enzyme levels were significantly (p<0.001) declined 
indicating lipid peroxidation in CI group. Treatment with 
EtAS and its isolated pentacyclic triterpenoids prevented 
rise in levels of  inflammatory mediators and restored 
antioxidant enzymes thus exhibiting antioxidant18 and 
anti-inflammatory19 effects of  leaves of  A. scholaris. 
Treatment would have also prevented metabolism of  
EG to oxalate and rise in the ionic pattern of  urine there 
by preventing formation of  CaOx crystals and resulting 
inflammatory tissue damage.
Due to obstruction to the outflow of  urine by deposited 
crystals GFR decreased and nitrogenous waste was 
accumulated in blood20 and the excreted urine volume 

Figure 8: Effect on serum inflammatory mediator levels.
Values are expressed as Mean ± SD, where n=6; Data was analyzed by One-way 
ANOVA followed by Tukey-Kramer post hoc multiple comparison test, #p<0.05 was 
considered statistically significant for CI group as compared with VC group; *p<0.05 
was considered statistically significant for TT/CYS, TT/LD, TT/HD and TT/PT 
groups as compared with CI group

Figure 9: Effect on Kidney tissue calcium and oxalate levels.
Values are expressed as Mean ± SD, where n=6; Data was analyzed by One-way 
ANOVA followed by Tukey-Kramer post hoc multiple comparison test, #p<0.05 was 
considered statistically significant for CI group as compared with VC group; *p<0.05 
was considered statistically significant for TT/CYS, TT/LD, TT/HD and TT/PT 
groups as compared with CI group

Figure 10: Effect on Kidney tissue anti-oxidant levels.
SOD: Superoxide dismutase; GSH: Glutathione; CAT: Catalase; MDA: Malondialde-
hyde 
Values are expressed as Mean ± SD, where n=6; Data was analyzed by One-way 
ANOVA followed by Tukey-Kramer post hoc multiple comparison test, #p<0.05 was 
considered statistically significant for CI group as compared with VC group; *p<0.05 
was considered statistically significant for TT/CYS, TT/LD, TT/HD and TT/PT 
groups as compared with CI group.

with substantial side effects. Herbs are loaded with 
physiologically active phytoconstituents possessing  
vital potential in management of  various ailments. 
Pentacyclic triterpenoids of  plant origin have been 
claimed to be effective in preventing crystal induced 
renal per oxidative changes and diluting urinary 
stone forming constituent5 which forms the basis for  
selection of  A. scholaris in this study. Presence of  
triterpenoids in all extracts and greater amount in  
EtAS was confirmed by HPTLC study. Thus, EtAS 
may carry vital therapeutic potential for treatment of  
urolithiasis and hence subjected to in vivo studies.
EG was used to induce urolithiasis. Kidney is the 
major target organ for toxicity by EG.15 Chronic oral 
administration of  EG (0.75% v/v) for 14 days results 
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was decreased in CI group. EtAS and its isolated 
pentacyclic triterpenoids significantly (p<0.001) prevented 
rise in these nitrogenous waste levels and any alterations 
in micturition volume. Change in the ionic pattern of  
urine is one of  the major determinant of  stone formation. 
Rats in CI group excreted significantly (p<0.001) higher 
amount of  electrolytes which is indicator of  urolithiasis. 
Microscopic examination of  urine revealed presence of  
large and abundant crystals in CI group. Whereas EtAS 
and its isolated pentacyclic triterpenoids significantly 
(p<0.001) prevented perturbations in ionic pattern of  
urine, thus preventing crystal formation.
Microscopic examination of  kidney sections derived from 
CI group disclosed deposition of  irregular polymorphic 
crystals in glomerulus and tubules. Morphology of  
glomerulus and tubules was severely destructed due 
to interstitial inflammation and dilatation of  tubules, 
which was evident from appearance of  void spaces in 
the tissue section. Kidneys derived from TT/LD group 
revealed less and small size calculi with minimum tubular 
damage and dilatation as compared to CI group. Kidneys 
from TT/HD and TT/PT groups had normal morphology 
with no calculi, thus indicating effective prevention in 
formation of  any calculus.
Urolithiasis is associated with renal colic; excruciating 
pain due to movement of  calculi across the tract, for 
which use of  analgesics are mandatory. These OTC 
analgesics bring array of  side effects making their regular 
consumption risky. Other etiological factor promoting 
recurrence is frequent urinary tract infections. As leaves 
of  A. scholaris are reported to possess analgesic19 and 
anti-microbial properties21 treatment with it can overcome 
the need for multiple drug therapy to treat associated 
complications. Thus multifaceted effects of  A. scholaris 
and its pentcyclic triterpenoids proves to be effective 
treatment for prevention of  urolithiasis.

CONCLUSION
Leaves of  A. scholaris contains significant amount of  
pentacyclic triterpenoids possessing anti-inflammatory 
and antioxidant potentials to prevent urolithiasis and its 
associated complications. Thus in present study array 
of  pharmacological effects exhibited by A. scholaris and 
its pentacyclic triterpenoids viz. lupeol and ursolic acid 
establishes a potent herbal remedy for prevention and 
management of  urolithiasis.
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Institutional Animal Ethics Committee; IL-6: Interleukin; 
MET: Medical Expulsive Therapy; MeAS: Methanolic 
extract of  Alstonia scholaris; MDA: Malondialdehyde; 
NIH: National Institute of  Health; NBF: Neutral 
Buffered Formalin; OTC: Over the counter; SOD: 
Superoxide dismutase; TT/CYS: Treatment with 
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SUMMARY

Conventional allopathic drugs used for treatment of 
urolithiasis involves multiple drug therapy with several 
side effects and increased cost. Herbs with array of 
therapeutic effects thus can be used as safe alternative 
or adjunct therapy for urolithiasis. Naturally occurring 
pentacyclic triterpenes of plant origin are reported 
to possess wide range of pharmacological effects. 
Lupeol has been found to be effective in reducing the  
risk of stone formation in animals and Alstonia scholaris  
being rich source of lupeol is selected in present study 
to assess its antiurolithiatic effect against ethylene 
glycol-induced urolithiasis rat model. This study 
involves quantification, isolation and characterization 
of pentacyclic triterpenoids (lupeol and ursolic acid) 
from leaves of A. scholaris. Among series of extracts 
extracted with solvents of variable polarity, ethanolic 
extract (EtAS) was found to contain highest amount 
of pentacyclic triterpenoids and hence selected for 
in vivo study. On preclinical evaluation of EtAS and 
lupeol it was observed that perturbations in levels of 
nitrogenous wastes (Creatinine, BUN and uric acid), 
inflammatory mediators (TNF-α and IL-6) and urinary  
electrolytes (Sodium, potassium, chloride, oxalate,  
calcium and phosphorus) were significantly prevented. 
Treatments also significantly reduced oxidative stress 
and thus associated inflammation thereby preventing 
formation of renal calculi. Histopathological studies 
revealed decreased renal damage and deposition of 
crystals along with attenuated excretion of crystals 
in urine. Thus present study indicates promising anti-
urolithiatic activity of Alstonia scholaris which might 
be due to presence of rich amount of pentacyclic 
triterpenoids. This study thus provides an effective 
herbal therapy for treatment and management of 
urolithiasis.
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