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Abstract: Kidney stone is a common painful condition of multifactorial etiopathogenesis, and calcium oxalate is the
commonest component of stone. Traditionally various medicinal plants were used in the treatment of urolithiasis globally
due to its least side effects. The present study was undertaken with an aim of evaluating the antiurolithiasis effect of
ethanolic leaf extract of Ipomoea reniformis against, ethylene glycol induced urolithaisis in rats. The animals were
divided in to 5 groups of 6 animals each. Group I served as normal control and received regular rat food and drinking
water ad libitum. Ethylene glycol (0.75%) in drinking water was fed to Groups II-V for induction of renal calculi till 28th
day. Group II served as uro lithiatic control, received drinking water and group III received standard antiurolithiatic drug,
Cystone (750mg/kg weight) from 15th day till 28th day. Groups IV and V served as curative regimen received ethanolic
leaf extract of Ipomoea reniformis (200 and 400 mg/kg, respectively) from 15 th day till 28th day once daily by oral route.
On 28th day, urine samples were collected from all the groups and analysed Calcium, Phosphate and Oxalate content.
Blood was also withdrawn through retro-orbital puncture under phentobarbitone anesthesia; serum was separated and
subjected to Creatinine, Uric acid and Urea Nitrogen.
Keywords: Ipomoea reniformis, Urolithiasis, Cystone and Kidney Stone.
INTRODUCTION
Urolithiasis is a common problem in populations
around the world, and contributes significantly to the
development of end stage renal disease. It is a matter of
debate whether the metabolic factors responsible for
renal stone formation are similar or variable in different
populations around the globe. The incidence peaked in
the third and fourth decades, and prevalence increased
with age until approximately the age of 70 years.
Importantly, kidney stones were a recurrent disorder,
with lifetime recurrence risks reported to be as high as
50%. Mankind has been afflicted by urinary or kidney
stones since centuries and it are proven to be an
important cause of renal failure. It is estimated that at
least 10% of the population in the industrialized part of
the world is afflicted by renal disease. Among those,
kidney stones are common in industrialized nations with
an annual incidence of 0.5-1.9%. About 12% of the
population of India is expected to have kidney stones
and out of that about 50% of cases encounter loss of one
or both kidneys with or without renal damage up to
some extent [1]. A large number of plants have been
used in India since ancient times, which claim the
efficient cure of urinary stone [2].
Available online at http://saspublisher.com/sajb/

Herbs and herbal drugs have created interest
among the people by its clinically proven effects. The
overuse of synthetic drugs, results in higher incidence
of adverse drug reactions, has motivated humans to
return to nature for safe remedies. One such
distinguished herb is Iponema reniformis traditionally
used for treating the kidney stones. Ipomoea reniformis
belonging to the family Convolvulaceae is a perennial,
much branched herb (creeper). It is widely distributed
all over the India, especially in damp places in upper
gangetic plain, Gujarat, Bihar, West Bengal, Western‐
Ghats, ascending up to 900m in the hills, Goa,
Karnataka in India, Ceylon and Tropical Africa [3]. In
the Indigenous system of Medicine, Ipomoea reniformis
has been claimed to be useful for cough, headache,
neuralgia, rheumatism, diuretic, inflammation, troubles
of nose, fever due to enlargement of liver and also in
kidney diseases. Powder of leaves is used as a snuff
during epileptic seizures, Juice acts as purgative and the
root is having diuretic, laxative, and applied in the
disease of the eyes and gums [4], Ipomoea reniformis
reported to possess Antioxidant [5], Antihypertensive
[6], Analgesic, Anti-inflammatory, Antipyretic [7],
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Antidiabetic [8], Antibacterial [9], Anticancer [10] and
Nephro protective [11] activities. The traditionally
important, Ipomoea reniformis was reported to possess
various pharmacological activities. However, there is no
scientific evidence to mark the effect of Ipomoea
reniformis against urolithiasis. Hence, the present study
was conducted with an aim to investigate the protective
effect of Ipomoea reniformis in kidney stone.
MATERIAL AND METHODS
Plant material
The leaves of Ipomoea reniformis were collected
from outskirts of Tirunelveli District, in the month of
December. It was identified and authenticated as
Ipomoea reniformis by Scientist ‘F’ Botanical survey of
India, Southern Regional Centre, Tamilnadu
Agriculture University, and Coimbatore. The voucher
specimen (BSI/SRC/12/42/2015-16/Sci/1555) has been
deposited in department for further references.
Preparation of Extract
The leaves of Ipomoea reniformis were, shade dried
and then ground into coarse powder. The powder was
then subjected to exhaustive extraction by a maceration
process using 70% ethanol as a solvent at room
temperature for 7 days. The ethanolic extract was
concentrated by vacuum distillation to dry. The
collected extract was stored in desiccators and used for
further pharmacological study.
Animals
Male Wistar Albino rats weighing between 150–
180 gm were used for the study. The animals were
obtained from animal house of Sri Lakshmi Narayana
Institute of Medical Sciences, Pondicherry, India. On
arrival the animals were placed at random and allocated
to treatment groups in polypropylene cages with paddy
husk as bedding. Animals were housed at a temperature
of 24 ± 2oC and relative humidity of 30–70 %. A 12:12
light: dark cycle was followed. All animals were
allowed free access to water and fed with standard
commercial pelleted rat chaw (Hindustan Lever Ltd,
Mumbai). All the experimental procedures and
protocols used in this study were reviewed by the
Institutional
Animal
Ethics
Committee
(932/a/06/CPCSEA) and were in accordance with the
guidelines of the IAEC.
Ethylene Glycol Induced Urolithiasis Model
Ethylene glycol induced hyperoxaluria model was
used to assess the antilithiatic activity in albino rats.
Animals were divided into four groups containing six
animals in each. Group I served as normal control and
received regular rat food and drinking water ad libitum.
Ethylene glycol (0.75%) in drinking water was fed to
Groups II-V for induction of renal calculi till 28 th day.
Group II served as uro lithiatic control, received
drinking water and group III received standard
Available online at http://saspublisher.com/sajb/

antiurolithiatic drug, Cystone (750mg/kg weight) from
15th day till 28th day [12]. Groups IV and V served as
curative regimen received ethanolic leaf extract of
Ipomoea reniformis (200 and 400 mg/kg, respectively)
from 15th day till 28th day once daily by oral route.
Assessment of Antiurolithiatic activity
Urine Analysis
All animals were kept in individual metabolic cages
and urine samples of 24h were collected on 28th day.
Animals had free access to drinking water during the
urine collection period. A drop of concentrated
hydrochloric acid was added to the urine before being
stored at 4°C. Urine was analyzed for calcium [13],
phosphate [14] and oxalate [15] contents.
Serum Analysis
After the experimental period, blood was collected
from the retro-orbital under Phentobarbitone (45mg/kg)
anesthetic conditions. Serum was separated by
centrifugation at 10,000x g for 10 min and analyzed for
creatinine [16], uric acid [17] and urea nitrogen [18].
Statistical Analysis
The values were expressed as mean ± SEM.
The statistical analysis was carried out by one way
analysis of variance (ANOVA) followed by Dunnet’s‘t’
– test using graph pad version I. P values <0.05 were
considered significant.
RESULT
The effect of Ipomoea reniformis on ethylene glycol
induced urolithiasis in rats was studied and the urine
(Calcium, Phosphate and Oxalate) and serum
(Creatinine, Uric Acid and Urea Nitrogen) parameters
were shown on Table 1. In uro lithiatic control,
Ethylene glycol enhanced the urinary calcium,
phosphate and oxalate compared to control. The
reference control, Cystone significantly (P<0.001)
reduced urinary calcium, phosphate and oxalate content
compared to uro lithiatic control. Ethanolic leaf extract
of Ipomoea reniformis 200 and 400mg/kg, significantly
(P<0.001 and P<0.01, respectively) reduced the
elevated urinary calcium, phosphate and oxalate content
compared to uro lithiatic control.
In serum parameters, Ethylene glycol significantly
elevated the levels of Creatinine (P<0.001), Uric acid,
and urea nitrogen (P<0.01) compared to control
animals. Treatment of ethanolic leaf extract of Ipomoea
reniformis at 200mg/kg showed significant decrease in
the levels of Creatinine (P<0.01), Uric acid, and urea
nitrogen (P<0.05) compared to uro lithiatic control.
Ethanolic leaf extract of Ipomoea reniformis at
400mg/kg showed significant decrease in the levels of
Creatinine (P<0.001), Uric acid, and urea nitrogen
(P<0.01) compared to uro lithiatic control and the effect
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produced were similar to that of the positive control

Cystone.

Table 1: Shows the effect of ethanolic leaf extract of Ipomoea reniformis on urine and serum analysis against
ethylene glycol induced urolithiasis in rats
Groups
&
Drug
Treatment
Group I
Normal Control
Group II
Uro lithiatic Control
Ethylene Glycol (0.75%)
Group III
Reference Control
Cystone (750mg/kg)
Group IV
Ipomoea reniformis
(200mg/kg)
Group V
Ipomoea reniformis
(400mg/kg)

Urine (mg/dl)
Calcium
1.22±0.09

Phosphate
3.62±0.02

Oxalate
0.36±0.01

Serum (mg/dl)
Creatinine
Uric Acid
0.81±0.03
1.56±0.02

Urea Nitrogen
37.62±1.33

5.63±0.24

7.38±0.27

3.55±0.09

1.53±0.09

3.27±0.12

51.54±2.52

1.46±0.02***

3.95±0.21***

0.64±0.05***

0.94±0.08***

1.88±0.06**

39.62±2.66**

2.35±0.01**

4.55±0.33**

1.64±0.04**

1.07±0.02**

2.35±0.04*

43.77±1.42*

1.76±0.03***

4.03±0.31***

0.75±0.06***

0.98±0.06***

1.98±0.01**

40.56±2.89**

Values are in mean ± SEM (n=6),
*P<0.05, **P<0.01, ***P<0.001 Vs Uro lithiatic Control
CONCLUSION
The ethanolic leaf extract of Ipomoea reniformis
studied for its antiurolithiatic activity against ethylene
glycol induced urolithiasis in rats. From the results it
was concluded that, Ipomoea reniformis leaf extract
exhibited antiurolithiatic activity, and it may be due to
the presence of flavonoids. Further study may be
requiring in order proving its mechanism of action.
REFERENCES
1. Ranabir S, Baruah MP, Devi KR. Nephrolithiasis:
endocrine
evaluation.
Indian
journal
of
endocrinology and metabolism. 2012 Mar 1;
16(2):228.
2. Mukherjee T, Bhatla N, Aulakh GS, Jain HC.
Herbal drugs for urinary stones--Literature
appraisal.
3. Satyvati VG, Gupta KA. Medicinal Plants of India
1st Edition, Indian council of Medical Research,
New Delhi, 1987; 2: 241.
4. Bhatt MK, Dholwani KK, Saluja AK. Ipomoea
reniformis: A scientific review. Int. J. Pharm.
Pharm. Sci. 2010; 2:22-3.
5. Babu AV, Rao RSC, Kumar KG, Babu BH,
Satyanarayana PVV. Biological activity of
Merremia emarginata crude extracts in different
solvents. Research Journal of Medicinal Plant.
2009: 1-6.
6. Jabeen Q, Aslam N. Hypotensive, angiotensin
converting enzyme (ACE) inhibitory and diuretic
activities of the aqueous-methanol extract of
Ipomoea
reniformis.
Iranian
journal
of
pharmaceutical research: IJPR. 2013; 12(4):769.
7. Purushoth Prabhu T, Panneerselvam P, Vijaykumar
R, Clement Atlee W, Balasubramanian S. Antiinflammatory, anti-arthritis and analgesic effect of
Available online at http://saspublisher.com/sajb/

8.

9.

10.

11.

12.

13.

14.

15.

ethanolic extract of whole plant of Merremia
emarginata Burm. F. Cent Eur J Exp Biol. 2012;
1:94-.
Gandhi GR, Sasikumar P. Antidiabetic effect of
Merremia emarginata Burm. F. in streptozotocin
induced diabetic rats. Asian Pacific journal of
tropical biomedicine. 2012 Apr 1; 2(4):281-6.
Natarajan P, Stalin J, Thangathirupathi A, Solairaj
P, Dhas H. Effect Of Merremia Emarginata Burn.
F. On Isoproterenol Induced Myocardial Infraction
In Rat. International Journal of Biological &
Pharamaceutical Research. 2014;
Sudhavani V, Chinnikrishnaiah V, Moorthy VR,
Raghavendra
HG,
Ranganayakulu
D.
Nephroprotective activity of Merremia emarginata
burm against cisplatin induced nephrotoxic rats. J
Adv Drug Res. 2010; 1:27-34.
Purushoth PT, Panneerselvam P, Selvakumari S,
Ubaidulla U, Shantha A. Anticancer activity of
merremia emarginata (Burm. F) against human
cervical and breast carcinoma.
Mitra SK, Gopumadhavan S, Venkataranganna
MV, Sundaram R. Effect of cystone, a herbal
formulation, on glycolic acid-induced urolithiasis
in rats. Phytotherapy research. 1998 Aug 1;
12(5):372-4.
Batsakis JG, Bladera-orsini F, Stiles D, Briere RO.
Fluorometric estimation of magnesium in serum
and urine. American Journal of Clinical Pathology.
1964; 42: 541-546.
Godkar PD, Godkar DB. Text book of medical
laboratory technology, 2nd Edition, Bhalani
Publishing Home, Mumbai, 2003: 409-418.
Hodgkinson A, Williams AN. An improved
colorimetric procedure for urine oxalate. Clinica
Chimica Acta. 1972 Jan 1; 36(1):127-32.
350

Asokan BR et al., Sch. Acad. J. Biosci., May 2017; 5(5):348-351
16. Slot C. Plasma creatinine determination a new and
specific Jaffe reaction method. Scandinavian
journal of clinical and laboratory investigation.
1965 Jan 1; 17(4):381-7.
17. Newman DJ, Price CP. Renal function and nitrogen
metabolism. In Tietz Textbook of Clinical
Chemistry,
3rd
Edition,
WB.
Saunders,
Philadelphia, 1999; 1204-1264.
18. Natelson S, Scott ML, Beffa C. A rapid method for
the estimation of urea in biologic fluids. American
journal of clinical pathology. 1951 Mar; 21(3):27581.

Available online at http://saspublisher.com/sajb/

351

