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ABSTRACT
In India, Berginia ligulata, Family Saxifragaceae is accepted source of ayurvedic drug Pashanabheda. Another species belong to Pashanabheda class is
Nothosaerva brachiata Wight. The effect of oral administration of aqueous and alcoholic extract of N. brachiata root on calcium oxalate urolithiasis has been
studied in Wistar albino rats. Ethylene glycol feeding resulted in hyperoxaluria as well as increased renal excretion of calcium and oxalate. Supplementation
with aqueous and alcoholic extract of N. brachiata root significantly reduced the elevated urinary oxalate, showing a regulatory action on endogenous oxalate
synthesis. The increased deposition of stone forming constituents in the kidneys of calculogenic rats was also significantly lowered by curative treatment using
aqueous and alcoholic extracts. The results indicate that the root of Nothosaerva brachiata is endowed with antiurolithiatic activity.
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INTRODUCTION
The kidney is one of the organs of human body that helps in the
process of removing waste products away from the body by way of
urine. Sometimes, the waste products are not dissolved and they
remain in solid form in the kidney. Such crystals or lumps of waste
products are referred to as Kidney stones. Kidney stones sometimes
may block the urinary track and thereby cause pain while passing
urine. This has been one of the disorders present in human being for
centuries1.
Kidney stone starts when minerals and other substances in over
concentrated urine form crystals on your kidneys. These crystals can
combine to form small, hard masses, or stones. Kidney stones can be
dated back to the age of Egyptian pyramids, and they are still a
common disorder today2.
About one person in ten will have a urological stone over their
lifetime. Also 60-70% of those individuals will have recurrent stones.
Most kidney and ureteral stones were removed by open, invasive,
surgical procedures requiring incisions through several layers of
muscles, often with the removal of rib and incisions into the kidney
or ureter3.
Thirty years ago, open surgery was the only surgical treatment to
remove kidney stones. The surgery is very risky and had to be
performed with utmost caution4. Kidney stones can even be removed
by surgery but recurrence rate is high up to 50% within 5 years postsurgery without treatment5. As there is no satisfactory drug to treat
kidney stones is available, the recurrence and formation of stones
continues to trouble mankind. In the alternative systems of medicine
like Ayurveda, medicinal plants are most widely used for various
remedy and they were proved to be useful though the rationale behind
their use is not well established through systematic pharmacological
and clinical studies except for some composite herbal drugs and

plants. These plant products are reported to be effective in decreasing
the recurrence rate of renal calculi with no side effects6.
Nothosaerva brachiata Wight (Amaranthaceae) is a one of the
botanical sources used as Pashanabheda in South India. The part used
in Pashanabheda as per the Ayurvedic literature is the root. There is
no work reported on the antiurolithiatic activity of N. brachiata,
which is used in various urinary complaints and hence the present
investigation has been undertaken7.
MATERIALS & METHODS
Animals
Forty two Wistar albino rats, either sex, weighing between 200 and
220 g were used for the study. The animals were acclimatized for 7
days before experiments commenced. The animals were housed in
polypropylene cages and maintained under standard laboratory
conditions. They were fed with standard pellet diet and water ad
libitum. The experimental protocols were approved by the
Institutional Animal Ethics Committee (RCP-PCOL-2014-15/16-01).
Drugs and Chemicals
The crude sample of the root of N. brachiata was procured from the
vicinity of Tirunelveli, Tamil Nadu. Cystone Tablets (Himalaya
healthcare, India), Sterile Saline, Calcium kit (Precision Biomedical
Pvt. Ltd., India), 10 % Formalin solution, Ethylene Glycol (Qualigens,
India), Creatinine kit (Precision Biomedical Pvt. Ltd., India).
Urea/BUN kit, LDH kit (Proton Diagnostic) were procured for the
study.
Acute Toxicity Study
The alcohol and aqueous extracts were administered orally to separate
groups of overnight fasted mice at doses of 30, 100, 300, 1000 and
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3000 mg/kg. Immediately after dose administration, the animals were
observed carefully for the first 3 h for symptoms of toxicity/ death.
They were kept under observation up to 7 days after extract
administration and till the end of study8.
Anti-Urolithiatic Study
Ethylene glycol induced urolithiasis model was used for the
experiment9-10. The model was customized for 15 days of study. Forty
two rats were divided in seven groups of six animals each. The
treatment protocol for 15 days for each group was as follows:

1.0 ml blood was withdrawn from each animal through retro-orbital
puncture at the end of the urine collection period.
Urine Microscopy
Fresh 3 hours morning samples of urine were used for the microscopy.
1 ml of fresh urine sample from each group was collected in centrifuge
tube and centrifuged at 2500 rpm for 5 minutes. The supernatant was
discarded and the 0.1 ml of sediment was taken on the glass-slide,
covered with cover slip and observed using Digital Microscope (Motic
DMWB2-223, Canada)

Group I: Control: vehicle 0.5% CMC solution (100mg/ kg p.o.) three
times a day for 15 days
Group II: Toxicant: 2 ml of 5 % Ethylene glycol (EG) p.o. daily for
15 days
Group III: Standard: 2 ml of 5 % EG + 500 mg/ kg p.o. Cystone tablet
(0.5% CMC) daily for 15 days
Group IV: Test drug lower dose: 2 ml of 5 % EG daily + 250 mg/ kg
p.o. Aq. Extract 250 mg/kg daily for 15 days
Group V: Test drug higher dose: 2 ml of 5 % EG daily + 500 mg/ kg
p.o. Aq. Extract 500 mg/kg daily for 15 days
Group VI: Test drug: 2 ml of 5 % EG daily +250 mg/ kg p.o. Alc.
Extract 250 mg/kg daily for 15 days
Group VII: Test drug: 2 ml of 5 % EG daily + 500 mg/ kg p.o. Alc.
Extract 500 mg/kg daily for 15 days

All animals from each group were sacrificed after completion of 24
hours of urine collection. Both kidneys were isolated, weight of both
kidneys were taken processed for histopathological examination
embedded in paraffin wax. The sections were stained with
haematoxylin and eosin and observed under polarized light
microscopy.

Assessment of Antiurolithiatic activity

Statistical analysis

Biochemical Estimations
The urine and serum samples were analyzed for biochemical parameters
like urine oxalate, urine pH, urine output, Creatinine, Urea, BUN and
Calcium by using commercially available kits listed earlier.
Histopathological examination

The data were presented as Mean ± Standard error of mean (SEM)
and analyzed using one-way of variance ANOVA followed by
At the end of the treatment period, individual animal was placed in the Dunnett’s multiple comparison test. *P value < 0.05, **P value 0.001
metabolic cages for collection of 24-hour urine samples and a drop of and ***P value 0.0001 was considered statistically significant.
Chlorhexidine gluconate was added to the test tubes as a preservative Graphpad Prism 5.0 software was used for statistical analysis.
Urine and Serum Sample Collection

RESULTS
Table 1: The treatment with Nothosaerva brachiata extract showed significant result in Urine volume and Urine pH when compared with EG induced
toxic group
Treated Groups

Physical Parameters
Urine volume (ml)
5.03 ± 0.41
1.43 ± 0.23
6.71 ± 0.66***
3.78 ± 0.63*
4.58 ± 0.82***
3.28 ± 0.3
4.16 ± 0.34**

Control
Ethyelene Glycol treated
EG + Standard
EG + Aq. Extract 250 mg/kg
EG + Aq. Extract 500 mg/kg
EG + Alc. Extract 250 mg/kg
EG + Alc. Extract 500 mg/kg

Urine pH
7.6 ± 0.03
6.6 ± 0.03
7.4 ± 0.03***
7.1 ± 0.1***
7.5 ± 0.03***
7.1 ± 0.03***
7.3 ± 0.03***

Urine volume was found to be decreased and Urine pH was found to be slightly acidic in EG induced Group II. However, rats treated with
standard drug (Group III) showed improvement in urine output and pH. Aqueous and alcoholic extract of N. brachiata treated (Group IV, V)
showed increase in both the parameters compared to toxic Group II in a dose dependent manner
Table 2: The treatment with Nothosaerva brachiata extract showed significant result in Urine Magnesiumm, Calcium, Creatinine and Oxalate output
when compared to EG induced toxic group
Treated Groups
Control
Ethyelene Glycol treated
EG + Standard
EG + AqE 250 mg/kg
EG + AqE 500 mg/kg
EG + AlE 250 mg/kg
EG + AlE 500 mg/kg

Magnesium
1.8 ± 0.2
4.5 ± 0.4
2.34 ± 0.42*
2.63 ± 0.34*
2.6 ± 0.33*
3.36 ± 0.64
3.14 ± 0.61

Urine Parameters (mg/dl)
Calcium
Creatinine
3.26 ± 0.14
0.33± 0.01
6.35 ± 0.07
8.89 ± 0.1
3.4 ± 0.15***
3.7 ± 0.05***
4.66 ± 0.09***
7.8 ± 0.01**
3.53 ± 0.13***
5.4 ± 0.07***
4.13 ± 0.04***
8.1 ± 0.06***
3.64 ± 0.13***
5.7 ± 0.04***

Oxalate
0.36 ± 0.08
1.39 ± 0.13
0.48 ± 0.09***
0.78 ± 0.07***
0.61 ± 0.08***
0.58 ± 0.07***
0.38 ± 0.07***

Urine concentration of Magnesium, Calcium, Creatinine and Oxalate were found to be increased EG induced Group II. However, Urine
concentration of Magnesium was found to be not very much affected by either standard drug or extracts. Urine concentration of Calcium,
Oxalate and Creatinine was found to be decreased in Group II rats treated with standard drug and were comparable to Normal control Group
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I. Aqueous and alcoholic extract of N. brachiata treated Group IV, V showed decrease in the concentration compared to toxic Group II in a
dose dependent manner.
Table 3: The treatment with Nothosaerva brachiata extract showed significant result in Serum BUN, Creatinine and Uric acid when compared to EG
induced toxic group
Serum Parameters (mg/dl)
Creatinine
0.63 ± 0.005
0.97 ± 0.006
0.66 ± 0.007***
0.74 ± 0.006***
0.67 ± 0.005***
0.75 ± 0.006***
0.68 ± 0.006***

Treated Groups
Control
Ethyelene Glycol treated
EG + Standard
EG + AqE 250 mg/kg
EG + AqE 500 mg/kg
EG + AlcE 250 mg/kg
EG + AlcE 500 mg/kg

BUN
37.99 ± 0.47
52.01 ± 0.59
43.20 ± 0.69***
48.37 ± 0.64***
44.48 ± 0.64***
48.40 ± 0.65***
44.15 ± 0.61***

Uric acid
1.37 ± 0.006
3.52 ± 0.007
1.80 ± 0.005***
2.03 ± 0.008***
1.87 ± 0.006***
2.16 ± 0.014***
1.89 ± 0.009***

Serum concentration of BUN, Creatinine and Uric acid were found to be increased EG induced Group II. However, The parameters in Group
III standard drug was found to be decreased in and were comparable to Normal control Group I. Aqueous and alcoholic extract of N. brachiata
treated Group IV, V showed decrease in the concentration compared to toxic Group II in a dose dependent manner.
Table 4: The treatment with Nothosaerva brachiata extract significant result in kidney homogenate GSH, LPO, LDH and Calcium when compared to
EG induced toxic group
Treated Groups
Control
Ethyelene Glycol treated

Gluthathion (GSH)
(µg/ mg of protein)
47.58 ± 4.444
19.49 ± 2.627

EG + Standard
EG + AqE 250 mg/kg
EG + AqE 500 mg/kg
EG + AlcE 250 mg/kg
EG + AlcE 500 mg/kg

47.45 ± 7.611
34.71 ± 4.040
38.92 ± 3.966
45.19 ± 7.099
50.50 ± 7.806

Kidney homogenate
Lipid peroxidase (LPO)
Lactic dehydrogenase
(µg/ mg of protein)
(LDH) (Unit/L)
115 ± 10
425.2 ± 48.11
249 ± 30
932.7 ± 69.29
122 ± 6.5
91 ± 5.0
97 ± 7.3
139 ± 8.7
146 ± 11

477.5 ± 33.27
337.5 ± 28.02
384.6 ± 38.87
360.7 ± 31.22
431.4 ± 37.65

Kidney Calcium
(mg/dl)
8.214 ± 0.5532
10.92 ± 0.3774
5.792 ± 0.9499
5.618 ± 1.009
6.702 ± 1.110
5.574 ± 0.5386
6.565 ± 0.5371

Kidney homogenate enzymes LPO, LDH and Kidney Calcium were found to be increased and GSH enzyme is found to be decreased in EG
induced Group II. The parameters in Group III to VII were found to be totally reversed when compared to Group II.
Urine Microscopy
Microscopic examination of collected urine sample showed deposition of calcium oxalate and phosphate crystals in EG induced Group II.
However, rats treated with standard drug, aqueous and alcoholic extract of N. brachiata (Group III, IV, V) had far less deposition of crystals.
When compared to Group II. Microscopical examination of normal control Group I showed nearly no crystal deposition.
Normal

Ethylene Glycol (Toxic)

AqE 500 mg/kg

AlcE 500 mg/kg

Standard Cystone
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Kidney Histopathology
Microscopic examination using polarized light of urolithiatic kidney sections showed intratubular and interstitial crystal deposits in Group II
rats. However, rats treated with aqueous and alcoholic extract of N. brachiata had far less kidney calcification. Histopathological examination
of normal control Group I showed normal size tubules with single epithelial lining along the margin. In the EG induced toxic group, there was
marked dilatation of the tubules and total degeneration of the epithelial lining with infiltration of the inflammatory cells into the interstitial
space. In Standard Group III, the specimen showed characters similar to normal control Group I rat, while extract treated Group IV and V
showed improvement in epithelial lining compared to EG Group II.
Normal

Ethylene Glycol (Toxic)

AqE 500 mg/kg

AlcE 500 mg/kg

DISCUSSION
This study examined the antiurolithiatic effect of aqueous and
alcoholic extract of N. brachiata in experimentally induced
urolithiasis in rats. Rat models of calcium oxalate urolithiasis induced
by ethylene glycol (EG) is most commonly used to study the
pathogenesis of urolithiasis. This study is an accelerated model,
where rats are treated with 5% EG for 15 days9.
In this study, Serum, Urine and kidney homogenate were analyzed.
Serum was analyzed for concentrations of BUN, creatinine and uric
acid. Urine samples were analyzed for concentration of Calcium,
Magnesium, Oxalate and Creatinine. Kidney homogenate were
analyzed for enzymes like GSH, LDH and LPO and Kidney calcium.
Histopathology of kidney sections and Microscopy of urine sample
was also carried out. The possible mode of action of N. brachiata may
be due to excessive secretion or decrease in the urinary concentration
of the urinary salts that prevent super saturation of the crystallizing
salts. Earlier studies have demonstrated the diuretic property of N.
brachiata8. This property favors antiurolithiasis by hastening the
process of dissolving or by flushing of the preformed stones or by
preventing the new stone formation in urinary system on prophylactic
treatment.
In urolithiasis, the glomerular filtration rate decreases due to the
obstruction to the outflow of urine by stones in the urinary system and
also due to the damage to renal parenchyma. Due to this, the waste
products, particularly nitrogenous substances such as BUN,
creatinine and uric acid, get accumulated in the blood. The decrease
in the serum levels of these is due to the antiurolithiatic effect of N.
brachiata. The other possible mode of action of N. brachiata may be
due to its antioxidant effect. There is in vivo evidence that
hyperoxaluria-induced per-oxidative damage to the renal tubular
membrane surface provides a favorable environment for individual
calcium oxalate crystal attachment and subsequent development of
kidney stones. The study done on lemon juice in rat urolithiatis model
has shown that it has protective activity against urolithiasis due to its

Standard Cystone

high antioxidant property due to the presence of vitamin E and
vitamin C11. The phytochemical studies done earlier have
demonstrated that flavanoids, saponins, polyphenols, glycoside,
carbohydrates are the active principles12. From the earlier studies it
has been reported that flavanoids and saponins have diuretic
activity13-14. All these chemical constituents may be responsible for
the antiurolithiatic property of aqueous and alcoholic extract of N.
brachita.
CONCLUSION
In conclusion, the presented data indicate that administration of
aqueous and alcoholic extract of N. brachiata root to rats with
ethylene glycol induced lithiasis reduced the growth of urinary stones,
thus supporting folk information regarding the antiurolithogenic
activity of the plant. The mechanism underlying this effect is still
unknown, but is apparently related to increased diuresis and lowering
of urinary concentrations of stone constituents.
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