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bstract

im of the study: To evaluate the safety and efficacy of Ayurvedic formulation in patients with urolithiasis by assessing the symptomatic relief,
eduction/expulsion of renal stones, urinary biochemical parameters.

aterials and methods: In this study, 60 patients with renal calculi size between 5 mm and 12 mm were included. Thirty patients received Ayurvedic
ormulation and remaining 30 received placebo orally in a dose of 2 tablets twice daily for 12 weeks. Patients were evaluated at 6 and 12 weeks for
elief of clinical symptoms as well as urine and biochemical parameters. X-ray (KUB) and an ultrasound examination were carried out on entry, 6
eeks, 12 weeks of the study.
esults: The Ayurvedic formulation helped in expulsion of stones in 18 patients (66.7%) {placebo 3 (10%)}. The average time for expulsion was
2.3 days (range 7–20) in patients treated with Ayurvedic formulation with a significant reduction in the calculi size, whereas there was no decrease
n the size of the stone in patients treated with placebo. There were improvement in clinical symptoms and hematuria, frequency of urination, and

enderness in KUB area. Significant reduction in the number of urinary RBC and WBC was observed in patients on Ayurvedic formulation along
ith significant decrease in serum uric acid levels.
onclusions: This Ayurvedic formulation appears to be safe and beneficial in patients who have smaller renal stones. It increases the stone
xpulsion rate.

2011 Elsevier GmbH. All rights reserved.
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ntroduction

Stone formation in kidney is one of the oldest and the most
idespread medical afflictions known to humans. Urinary cal-

uli have been found in Egyptian mummies dating back to 4000
C and in the remains of 1500–1000 BC old North American

ndians. Reference to stone formation is also made in early San-
krit documents from India between 3000 and 2000 BC [1].
idney stones affect up to 5% of the population, with a lifetime

isk of passing a kidney stone of about 8–10% [2]. Increased
ncidence of kidney stones in the industrialized world is associ-

ted with improved standards of living and is strongly associated
ith race or ethnicity and region of residence [3]. Stones form

wice as often in men as in women. The peak age in men is 30
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ears; women have a bimodal age distribution, with peaks at 35
nd 55 years. The recurrence rate for urinary calculi is very high
t approximately 50% [4].

In the United States, urolithiasis is associated with a signifi-
ant medical expenditure exceeding 1.5 billion dollars annually
5].

The process of stone formation depends on urinary volume;
oncentrations of calcium, phosphate, oxalate, sodium, and uric
cid ions; concentrations of natural calculi inhibitors (e.g. cit-
ate, magnesium, Tamm-Horsfall mucoproteins, bikunin); and
rinary pH [6]. Calculi are classified into five categories based
n their composition: calcium oxalate (70%), calcium phosphate
5–10%), uric acid (10%), struvite (15–20%), and cystine (1%)
1].
The classic presentation for a patient with renal colic is acute
oin to groin colicky pain associated with nausea and vom-
ting. These symptoms combined with renal angle tenderness
nd microscopic hematuria are highly predictive of urinary tract

dx.doi.org/10.1016/j.eujim.2011.02.003
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tone disease with a sensitivity of 84% and a specificity of 99%.
ne third of incidental stones may become symptomatic [7].
With hydration and pain control, calculi smaller than 5 mm

ass spontaneously in approximately 90% of patients. The rate
f stone passage decreases as the stone size increases; a 10 mm
tone has <10% chance of passing without surgical intervention
8]. Recent studies have suggested that the use of �1-adrenergic
locker, tamsulosin, may increase the chance of spontaneous
assage of ureteric calculi [9].

The efficacy of invasive therapies, such as extracorporeal
hock wave lithotripsy and ureteroscopy, has been proven by
everal studies [8,10]. Nevertheless, these techniques are not
isk-free, are problematic, and quite expensive [11]. Moreover,
ven the simple wait and watch approach can result in compli-
ations, such as infection of the urinary tract, hydronephrosis,
nd can affect the renal functions [12].

Recent studies have shown that the use of phytotherapy along
ith the watchful waiting approach can reduce the symptoms of
rolithiasis and facilitate stone expulsion [3,13]. In the present
tudy, an Ayurvedic preparation claimed to be effective in the
reatment of urolithiasis, is evaluated for its safety and efficacy
n a randomized, double blind, placebo-controlled design. The
rincipal herbs of the Ayurvedic tablets include extracts of Didy-
ocarpus pedicellata, Saxifraga lingulata, Rubia cordifolia,
yperus scariosus, Achyranthes aspera, Onosma bracteatum,
nd Vernonia cineria and are claimed to reduce the size of uri-
ary stones and facilitate the expulsion of stones formed in the
ody. This formulation has been approved by regulatory author-
ties in India.

aterials and methods

The study included 60 patients with renal stone disease (39
ales and 21 females) seen from October 2008 to Decem-

er 2009 at the Urology Clinic, Shree Sai Hospitals, Chennai.
enal stones were diagnosed by X-ray kidney, ureter and blad-
er (KUB) and ultrasonography. Patients with renal stones
reater than 5 mm in size but <12 mm, presenting with or
ithout symptoms such as dysuria, pain in the renal angle
r flanks radiating to the groin, and burning micturition were
ncluded in the study. Subjects with severe urinary tract infec-
ion, uretero-hydronephrosis, diabetes, ulcer disease, history of
ypersensitivity to herbal formulation, and pregnant women
ere excluded from the study. There were no dietary restric-

ion per se, but the patients were advised not to take oxalate rich
nd calcium rich diet.

The study protocol, informed consent form, case report form,
nd other study-related documents were approved by the local
thics committee.

A total of 60 patients were randomly divided into two groups
f 30 each in a randomized double-blind placebo-controlled
esign. The sample size and randomization were done by com-

uter generated statistical programme. All the patients received
ither 2 tablets of Ayurvedic formulation or identical looking
lacebo, at a dose of 2 tablets twice daily for a period of 12
eeks.
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All patients were allowed to use symptomatic therapy with
ain killers, if required and were advised to drink a minimum
f 2 l of water daily. The follow up was limited to 12 weeks.
ll patients were examined at 6th and 12th week clinically and
y X-ray (KUB) and ultrasonography. Patients were evaluated
or amelioration in the relief of clinical symptoms like pain
n the abdomen, number of pain episodes, frequency of urina-
ion, dysuria, hematuria, painful micturition, and tenderness in
UB area at entry, 6 weeks, and 12 weeks. All the parameters

xcept number of pain episodes and frequency of urination were
valuated using a 4-point grading scale (0: normal; 1: mild; 2:
oderate; and 3: severe). In addition urine analysis (pH, micro-

copical evaluation of RBC and WBC) and hematological and
iochemical parameters (renal function test and electrolytes)
ere evaluated at entry and at the end of the study (12 weeks).
dverse effects of the therapy, if any, were also recorded dur-

ng the follow-up visits. Evaluation was carried out for calculi
ize, expulsion rate, total expulsion of calculi, and the amount
f analgesic consumed.

dverse events

All adverse events, either reported or observed by patients,
ere recorded with information about severity, date of onset,
uration, and action taken regarding the study drug. Rela-
ion of adverse events to the study medication was predefined
s “Unrelated” (follows a reasonable temporal sequence from
he administration of the drug), “Possible” (follows a known
esponse pattern to the suspected drug, but could have been pro-
uced by the patient’s clinical state or other modes of therapy
dministered to the patient), and “Probable” (follows a known
esponse pattern to the suspected drug that could not be rea-
onably explained by the known characteristics of the patient’s
linical state).

Patients were allowed to voluntarily withdraw from the study,
f they so desired without assigning reasons. For patients with-
rawing from the study, efforts were made to ascertain the reason
or dropout. Non compliance (defined as failure to take <80%
f the medication) was not regarded as treatment failure, and
easons for non compliance were noted.

tatistical analysis

Statistical analysis was performed using Graphpad Prism ver-
ion 4.03, for windows (Graphpad software, San Diego, CA,
SA) by repeated measures of ANOVA (Friedman test) fol-

owed by Dunnett’s multiple comparison post hoc test for the
resence or absence of various signs and symptoms of urolithi-
sis. Urinary parameters and calculi size were analyzed by
ilcoxon signed-rank test, biochemical parameters by paired

t’-test and complete expulsion of calculi by Fisher’s exact test.
alues were expressed as mean ± SD for calculi size, relief of

linical symptoms, urine, and biochemical parameters. Com-
lete expulsion of renal stones was expressed as the incidence
f occurrences in placebo and Ayurvedic formulation treated
roups. The minimum level of significance was fixed at p < 0.05.
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Table 2
Effect of drug treatment on renal stones.

Group Time of assessment No. of patients

Present Absent

Ayurvedic formulation Before treatment 30 0
After treatment 12 18*

Placebo Before treatment 30 0
After treatment 27 3

Statistical analysis was carried out using Fisher’s exact test.
* p < 0.0006 as compared with “Before treatment” values.

Table 3
Effect of drug treatment on mean calculi size (mm) (mean ± SD).

Group Before treatment After treatment

Ayurvedic formulation 8.30 ± 2.58 5.60 ± 1.95*
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esults

Ayurvedic formulation group consisted of 20 men and 10
omen (average age 33.6 ± 11.4 years) and placebo group con-

isted of 19 men and 11 women (30.5 ± 14.2 years). Average
tone size was 8.30 ± 2.58 mm in Ayurvedic formulation group
nd 8.8 ± 2.9 mm for placebo group (Table 1).

Expulsion of stones was observed in 18 patients (66.7%) on
yurvedic therapy with a significance of p < 0.0006, whereas

n placebo group, expulsion of stones was observed in only 3
atients (10%) (Table 2).

The average time for expulsion was 12.3 days (range 7–20)
n Ayurvedic formulation group and 17.9 days (range 15–22) in
lacebo group. No significant differences were observed in the
xpulsion rates between males and females and between right
nd left sides.

The study showed significant reduction in the calculi
ize from 8.30 ± 2.58 mm to 5.60 ± 4.95 mm at the end of
he treatment, in patients treated with Ayurvedic formulation
p < 0.0014). No decrease in the size of the stone was observed
n patients treated with placebo (Table 3).

In patients treated with Ayurvedic formulation, significant
mprovement was observed in clinical symptoms such as pain in
bdomen, number of pain episodes, dysuria, and painful micturi-
ion. A decreasing trend was also observed in other parameters
uch as frequency of urination, hematuria, and tenderness in
UB area, but was not found to be significant (Table 4).
Urine microscopy revealed a significant reduction in the num-

er of RBCs (p < 0.027) and WBCs (p < 0.048) in the patients
reated with Ayurvedic formulation. No significant differences
ere observed in both parameters in the placebo group (Table 5).
iochemical investigations showed a significant decrease in the
ric acid values as compared to on-entry values inpatients of
yurvedic formulation group. Other parameters were also found

o be within the normal range. No significant changes were
bserved for any of these parameters in patients treated with
lacebo (Table 6).

No adverse drug effects were either reported or observed dur-
ng the entire study period except for two episodes of vomiting
n one patient, gastric irritation in one, and dyspepsia in one
atient in Ayurvedic formulation treated group, which did not

ecessitate the withdrawal of the drug. Likewise solitary inci-
ence of gastric irritation was observed in the placebo group.
our patients in placebo group, discontinued the treatment, and

able 1
emographic data of patients on entry.

arameters Ayurvedic
formulation
(n = 30)

Placebo
(n = 30)

ean age (in years) 33.6 ± 11.4 30.5 ± 14.2
ale:female 20:10 19:11

mokers 10 12
lcoholics 6 4
iet (veg:nonveg) 13:17 20:10
verage size of the stone (mm) 8.30 ± 2.58 8.80 ± 2.90

m
(
A
o
r

t
p
t
i
w
i
g
t
[
o

lacebo 8.82 ± 2.92 8.89 ± 3.66

tatistical analysis was carried out by paired “t” test.
* p < 0.0014 as compared with “Before treatment” values.

inimal invasive methods were carried out for the expulsion of
tones.

iscussion

Urolithiasis is a complex process that results from a
uccession of several physicochemical events including super-
aturation, nucleation, growth, aggregation and retention within
he kidneys. Treatment of urolithiasis involves either con-
entional therapy or interventional procedures. The primary
gents in medical management for urolithiasis, has been inves-
igated with calcium channel blockers, steroids, nonsteroidal
nti-inflammatory drugs (NSAIDs), and �1-adrenergic recep-
or antagonists [14]. Although calcium channel blockers with or
ithout steroids and/or NSAIDs have shown to be successful

n the treatment, �-blockers, with their high success rates have
ecome the leading candidate in medical therapy [15]. However,
hese treatment regimens are not free from side effects.

The endoscopic stone management have allowed kidney
tones to be treated using minimally invasive techniques, which
ave increased success rates and decreased treatment-related
orbidity. These advances include shock wave lithotripsy

SWL), ureteroscopy, and percutaneous nephrostolithotomy.
lthough these approaches are less invasive than the traditional
pen surgical approaches, they are expensive and have inherent
isks [8].

Due to the high cost and adverse effects of minimally invasive
echniques, and recurrence alternative treatment modalities with
hytotherapeutic agents have become the mainstay of medical
herapy. In the present study, an Ayurvedic formulation contain-
ng principal herbs useful in the treatment of urinary calculi,
as evaluated for its safety and efficacy. Effect of oral admin-

stration of Cystone on calcium oxalate lithiasis in rats using

lycolic acid experimental model was studied and was found
o prevent the urinary supersaturation of lithogenic substances
16]. Levels of urinary supersaturation correlate with the type
f stone formed, and lowering of supersaturation is effective
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Table 4
Changes in mean clinical symptom score on treatment with Ayurvedic formulation/placebo (mean ± SD).

Clinical symptoms Ayurvedic formulation Placebo

Day 0 6 weeks 12 weeks Day 0 6 weeks 12 weeks

Abdominal pain 2.36 ± 0.56 1.36 ± 0.76 1.00 ± 0.87 2.88 ± 0.78 2.55 ± 0.62 2.67 ± 0.84
ap < 0.001 a,bp < 0.001
bp < 0.01

No. of pain episodes 2.72 ± 1.34 1.52 ± 0.71 0.92 ± 0.86 2.77 ± 1.89 2.34 ± 1.57 2.78 ± 1.74
ap < 0.01 a,bp < 0.001

Urinary frequency (day) 5.40 ± 1.68 4.76 ± 1.20 4.72 ± 0.93 5.99 ± 1.74 5.99 ± 1.60 5.67 ± 1.90
Urinary frequency (night) 1.64 ± 0.76 1.24 ± 0.66 1.24 ± 0.52 1.57 ± 0.88 1.89 ± 0.08 1.78 ± 0.02
Dysuria 1.12 ± 1.17 0.64 ± 0.86 0.44 ± 0.71 1.98 ± 1.56 1.23 ± 1.77 1.67 ± 1.89

a,bp < 0.005
Hematuria 0.12 ± 0.33 0.00 ± 0.00 0.00 ± 0.00 0.450 ± 0.73 0.027 ± 0.99 0.012 ± 0.77
Painful micturition 1.0 ± 1.12 0.52 ± 0.77 0.32 ± 0.48 2.0 ± 1.12 2.40 ± 1.62 2.90 ± 1.99

a,bp < 0.05
Tenderness in KUB area 0.52 ± 0.92 0.36 ± 0.76 0.24 ± 0.72 0.80 ± 0.91 0.80 ± 0.64 0.70 ± 0.79

Statistical analysis was carried out using repeated measures of ANOVA by Friedman test followed by Dunnett’s multiple comparison test.
a As compared to Day 0.
b As compared to 6 week value.

Table 5
Effect of drug treatment on urinary parameters.

Parameter Ayurvedic formulation Placebo

Day 0 Week 12 Day 0 Week 12

Urine pH 6.05 ± 0.36 5.96 ± 0.30 6.12 ± 0.66 5.99 ± 1.66
No. of RBCs per HPF 2.08 ± 2.64 1.50 ± 2.15 (p < 0.027) 2.47 ± 2.95 2.17 ± 2.88
N ± 1
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o. of WBCs per HPF 2.88 ± 2.06 2.13

ean ± SD, statistical analysis performed using Wilcoxon signed-rank test.
ote: p value as compared to “Day 0” values.

or preventing stone recurrence and reduces the relapse risk [3].
n vitro crystallization systems are widely used to study the pro-
esses of crystal nucleation growth and agglomeration, which
n turn helps in exploring the pathophysiology of renal stone
isease. In vitro and in vivo studies on crystallization showed
n inhibition of the matrix bound mineral phase formation and
ts subsequent growth with the Cystone [17,18]. The findings
f the study showed beneficial effects of Ayurvedic formulation

Cystone) as revealed by the improvement of various clinical
ymptoms, increased stone expulsion rate and the time required
or expulsion as well as urine microscopy (WBC and RBC),
hich correlated well with the experimental findings.

c
i
a

able 6
ffect of drug treatment on biochemical parameters.

arameters Ayurvedic formulation

Day 0 Week 12

lood urea (mg/dl) 24.48 ± 4.67 24.36 ± 3.26
reatinine (mg/dl) 0.90 ± 0.10 0.87 ± 0.11
odium (mEq/l) 134.7 ± 11.94 134.8 ± 9.65
otassium (mEq/l) 3.96 ± 0.52 4.04 ± 0.31
alcium (mg/dl) 9.43 ± 0.85 9.36 ± 0.63
icarbonate (mEq/l) 25.08 ± 3.14 24.60 ± 3.71
ric acid (mg/dl) 4.16 ± 0.72 3.92 ± 0.55 (

ean ± SD, statistical analysis: paired t-test.
ote: p value as compared to “Day 0” values.
.45 (p < 0.048) 2.89 ± 2.06 2.14 ± 2.78

In addition to the prevention of urinary supersaturation, it is
lso established that reactive oxygen species is also responsi-
le for cellular injury; therefore, a reduction in renal oxidative
tress could be another effective therapeutic approach in the
reatment of urolithiasis. Experimental study of Cystone in
isplatin-induced nephrotoxicity inhibited the lipid peroxida-
ion in the renal cortical slices. This property of Cystone could
elp in normal function by preventing the cellular injury [19].
The beneficial actions of Ayurvedic formulation (Cystone)
ould be due to the complex spectrum of actions including anti-
nflammatory, antimicrobial, diuretic, antispasmodic, litholytic,
nd anticalcifying activities of its ingredients. D. pedicellata

Placebo

Day 0 Week 12

22.48 ± 4.45 20.48 ± 4.45
0.94 ± 0.16 0.88 ± 0.18

128.9 ± 10.82 127.4 ± 12.77
3.66 ± 0.76 3.03 ± 0.35
9.90 ± 0.46 9.78 ± 0.76

25.27 ± 3.67 25.88 ± 3.33
p < 0.0221) 4.79 ± 0.06 4.77 ± 0.86
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as been found to exhibit diuretic activity [20]. S. lingulata,
s reported to have active principles such as bergenin and afz-
lechin that possess astringent properties, making it an effective
ntimicrobial agent. Bergenin is a known diuretic and is estab-
ished to be effective in glycolic acid-induced urolithiasis as well
s in the inhibition of growth of urinary crystals by acting on
he crystalloid-colloid balance [21–23]. R. cordifolia is found
o exhibit anti-inflammatory activity as well as dose dependent
ncrease in urine volume and electrolyte excretion [24,25]. C.
cariosus is reported to inhibit histamine and acetylcholine-
nduced contraction of guinea pig ileum indicating nonspecific
pasmolytic action [26]. Effect of A. aspera on inhibition of min-
ralization of urinary stone forming minerals using four models
hat included simultaneous flow static model, simultaneous flow
ynamic model, reservoir static model and reservoir dynamic
odel and the results revealed inhibition of mineralization [27].
. bracteatum is reported diuretic and spasmolytic action [28].
. cineria is reported in the literature for its anti-inflammatory,
nalgesic and antibacterial properties [29,30].

The observed beneficial effects in the management of
rolithiasis following an Ayurvedic formulation treatment in
his trial could be due to the prevention of urinary supersatura-
ion, inhibition of mineralization of stone-forming constituents,
ormalization of cellular function in renal oxidative stress, cor-
ection of crystalloid-colloid balance as well as the beneficial
ffects such as anti-inflammatory, antimicrobial, diuretic, anti-
pasmodic, litholytic, and anticalcifying activities of individual
ngredients. Study involving larger population of patients will
e necessary to confirm the findings of this study. Urolithiasis
Mutrashmari) in Ayurveda is described as a painful disease
hich needs to be addressed early. In the beginning stages,
isease can be effectively managed with medical intervention,
hile in the later stages with enlarged stones, the only suc-

essful measure would be lithotripsy. The medical management
ould include the administration of lithotriptic herbs and sub-

tances besides the measures to manage the bio-energies that
ontrol the disease manifestations. With this line of treatment,
yurveda envisages that the stone forming substances are con-

rolled, which prevents recurrence of the stone [31]. Ayurvedic
ecommendations on diet and seasonal routine cannot be tested
n a double blind placebo controlled study.

onclusion

The results of the present study indicated that the Ayurvedic
ormulation (Cystone) is safe and effective in the treatment of
rolithiasis, with significant improvement in symptoms asso-
iated with renal stones. This Ayurvedic formulation has also
hown to facilitate stone expulsion rate. It has significantly
educed concomitant symptomatic treatment with pain killers.
ence, this Ayurvedic formulation appears to be an effective and

afe phytotherapeutic agent and could be useful in the alternative
anagement of urolithiasis.
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