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Abstract:

Mootrashmari (Urolithiasis) remains a significant health problem in the adult population till date.

Ethylene glycol induced hypercalciuria and hyperoxaluria model was used to assess the antiurolithiatic activity

of Parnabeeja in male albino rats. The serum and histopathological results clearly revealed the antiurolithiatic

activity of fresh juice of leaves of Parnabeeja particularly of calcium oxalate origin. The study suggested that

Parnabeeja (Bryophyllum pinnata) protects the rats from Mootrashmari induced by ethylene glycol.
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Introduction:-

Mootrashmari (Urolithiasis) is one of the
oldest and most wide spread diseases known to man.
The Vedas are considered as the oldest record of

knowledge in our culture. Rigveda being the oldest
and first among the Vedas have mentioned
Mootrashmari [1]. References to Mootrashmari are
made in the early Ayurvedic documents in India
between 3000 and 2000 BC [2]. Mootrashmari have
been found in the tombs of Egyptian mummies
dating back to 4000 BC [3] and in the graves of north
American Indians from 1500-1000 BC[4].

Calcium containing stones, especially
calcium oxalate monohydrate (Whewellite), calcium
oxalate dehydrate (Weddellite) and basic calcium
phosphate (Apatite) are the most commonly
occurring ones to and extent of 75-90% followed by
Magnesium ammonium phosphate (Struvite) to an
extent of 10-15%, Uric acid 3-10% and cystine 0.5-
1%[5-6]. Mootrashmari is a common disorder
estimated to occur in approximately 12% of the
population with a recurrence rate of 70-81% in
males, & 47-60% in females [7].

The incidence of kidney stones has been
increased in western societies in the last five decades,
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in association with economic development. Most
calculi in the urinary system arise from a common
component of urine, e.g. calcium oxalate (CaOx),
representing up to 80% ofanalyzed stones [§].

Many remedies have been employed for the
treatment and prevention of Mootrashmari. Many
Ayurvedic Aushadhi Dravyas (medicinal plants) are
proved to be useful, and they are reported to be
effective with no side effects [9]. In Indian
indigenous system of medicine Parnabeeja is
reported to be useful in the treatment of urinary
stones. Although the plant is claimed to be useful in
the treatment of urinary stones, there is no record of
systematic pharmacological studies on the plant. It
has been reported that the kidneys are principle target
organ for EG. Toxicity and administration of EG for
four weeks resulted in insignificant urinary oxalate
excretion and deposition of crystals in kidney. In the
present study, an effort has been made to establish the
scientific validity of Parnabeeja.

Materials and Methods:
Source of plant material and preparation of
formulation:-

The leaves of Parnabeeja were collected
from Kulish Smrutivan, Jaipur & Botanical garden,
N.LA, Jaipur, and authenticated in Department of
Dravyaguna, N.IA, Jaipur & confirmed from Botany
Department, RU, Jaipur. (Voucher specimen no.

RUBL/68). Fresh leaves were cut to small pieces &
fresh juice was prepared without adding water. Juice
of leaves of Parnabeeja was prepared daily and the
filtered fresh juice was used for experimental study.
Animal selection:-

Healthy adult male albino rats of Wister
strain weighing between 150-200 gms were selected
for experimental study. The animals were
acclimatized to standard laboratory conditions
(Temp. 25 £2°C) & maintained on 12 hour light: 12
hour dark cycle. They were provided with standard
pelleted fed & drinking water ad libitum.

Ethylene glycol induced Urolithiasis model:-

Ethylene glycol induced hypercalciuria and
hyperoxaluria model [10] was used to assess the
antiurolithiatic activity in male albino rats.

Animals were divided into 3 groups and
containing six animals in each group. Group I
(control) served as control and was given regular rat
food and drinking water ad libitum. Group II (EG)
served as lithiatic group and given 0.75% ethylene
glycolated water (solution) for induction of renal
calculi till 28" day. Group III (EG+B.P) served as
preventive group and given 0.75% ethylene
glycolated water and fresh juice from leaves of
Parnabeeja simultaneously till 28" day. Fresh juice
of leaves of Parnabeeja given once daily by oral
route.

Table 1:
Statistical analysis of serum sodium, serum chloride, serum potassium and serum calcium among Control,
EG and EG +BP groups
Parameters Control 0.75% EG 0.75% EG + BP Statistics One
(Mean+SEM) (Mean+SEM) (Mean+SEM) way ANOVA
Serum sodium 134.16+0.6009 141+1.390 135+0.4773 F=15.099
P< 0.0003
Significant
Serum chloride 97.26+0.768 101.5+0.4382 98.33+0.6009 F=12.103
p <0.0007
Significant
Serum 5.740.1826 6.016+0.1167 5.983+0.1014 F=1.587
potassium P<0.2370
Not significant
Serum calcium 10.4+0.278 9.016£0.1222 9.93+0.1145 F=14.099
P<0.0004
Significant
Values are Mean+SEM, n=6 in each group, EG = Ethylene Glycol, BP = Bryophyllum pinnata, p value less than 0.05 was
considered as significant. Test Analysis of variance (One way ANOVA) followed by Turkey-Kramer multiple comparisons test
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Table 2: Statistical analysis of serum creatinine, serum uric acid, blood urea, BUN among Control, EG and
EG+BP group.
Parameters Control 0.75% EG 0.75 EG + BP Statistics One
(Mean+SEM) (MeantSEM) (Mean+SEM) way ANOVA
Serum 0.7383+0.017 1.216+0.06009 0.753+0.02171 F=50.517
creatinine P<0.0001
Significant
Serum uric acid 6.816+0.1167 6.8+0.2082 6.883+0.1973 F=0.060
P<0.9412
Not Significant
Blood urea 27.33+0.8819 41.16+3.710 27.67+0.8819 F=12.2
P<0.0007
Significant
Blood urea 12.25+0.2349 18.75+1.675 12.33+0.4014 F=13.806
nitrogen P<0.0004
Significant
Values are Mean+SEM, n=6 in each group, EG = Ethylene Glycol, BP = Bryophyllum pinnata, p value less than
0.05 was considered as significant. Test Analysis of variance (One way ANOVA) followed by Turkey-Kramer
multiple comparisons test.

Statistical Analysis:-

Results were expressed as mean + SEM
differences. The data were analysed using Analysis of
variance (one-way ANOVA) followed Turkey-
Kramer multiple comparison test and differences
between the data were considered significant at
p<0.05[11].

The concentration of serum sodium, serum
chloride, serum potassium and serum calcium are
showm in Table 1. The level of Sodium was
significantly elevated in rats treated with EG (Gr.II)
compared with control value (Gr.l), there were
significant decrease in the level of Sodium in rats
treated with EG plus BP (Gr.lIIl). Statistically
increase in the level of chloride was noted in rats
treated with EG (Gr.II) when compared with control
value (Gr.l), while there was significant decrease in
the values of chloride in rats treated with EG plus BP
(Gr.III). The values of potassium were remarkably
unchanged in Group II & III when compared with
control values (Gr.I). The leval of calcium was
significantly decrease in rats treated with EG (Gr.1T)
when compared with control value (Gr.I), while there
was significant increase in the values of calcium in
rats treated with EG plus BP (Gr.I1I).

The levels of BUN, blood urea, serum
creatinine, serum uric acid are shown in Table 2. The

levels of serum creatinine, BUN, blood urea were
significantly increased in rats treated with EG (Gr. 1)
when compared with control group(Gr.I), while there
were significant decrease in values of these
parameters in rats treated with EG plus BP (Gr.III).
There were no significant differences in the values of
Serum uric acid in rats treated with EG (Gr.Il) and EG
plus BP (Gr.III) when compared with control values
(Gr.D).

In the present study the chronic
administration of 0.75% v/v ethylene glycolated
water to male albino rats resulted in hypercalciuria &
hyperoxaluria, as the decrease of serum calcium
indicates an increase of urinary calcium & calcium
oxalate stone formation.

Histological study

On histopathological observation EG
induced lithiatic group (Gr.II) showed presence of
polymorphic irregular calcium oxalate crystals in
lumina of tubules accompanied by edema and cast
formation which causes dilation of proximal tubules
along with interstitial inflammation. This might be
attributed to oxalate formation and also causes
extensive intertubular hemorrhages and congestion
of blood vessels. Atmani et. al.[12] have also shown
that crystal deposits are intensively birefringent,

polycrystalline & arranges in rosette characteristic of
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calcium oxalate crystals. The presence of such
deposits is an evidence of adhesion and retention of
pentids with in renal tubules. These histological
observations support the presence and growth of renal
calculi in renal medulla regain as observed in human
urolithiasis (fig. 1,2,3).

The serum and histopathological results clearly
revealed the antilithiatic activity of fresh juice of
leaves of Parnabeeja, particularly of calcium oxalate
origin.

Discussion and Conclusion:

In general population, or consumer exposure
occurs primarily from the use of EG in automotive
antifreeze. These have been a number of acute human
poisoning from accidental or intentional ingestion of
antifreeze, with the kidney being the most sensitive
target organ. Regimens for the treatment of acute EG
poisoning are designed to prevent metabolism to the
toxic acidic metabolites to treat acidosis and to
prevent kidney damage [13.14]. EG has in itself a low
toxicity. But is in vivo broken down to four organic
acids: Glycoaldehyde, glycolic acid, glyoxylic acid
and oxalic acid. The metabolites are cell toxins that
cause CNS depression and cardiopulmonary and
renal failure. Glycolic acid causes severe acidosis and
oxalate is precipitate as calcium oxalate in the
kidneys and other tissues [15]. Urolithiasis and
Hepatotoxicity induction by EG was established in
many researchers [16-23]. It has been reported that
the kidneys are principle target organ for EG. Toxicity
and administration of EG for four weeks resulted in
insignificant urinary oxalate excretion and deposition
of crystals in kidney[24]. Hence in our study EG was
chosen to induce urolithiasis. In the present study the
chronic administration of 0.75% v/v ethylene
glycolated water to male albino rats resulted in
hypercalciuria & hyperoxaluria, as the decrease of
serum calcium indicates an increase of urinary
calcium and calcium oxalate stone formation. The
decrease of serum calcium concentration indicates an
increase of urinary calcium and calcium oxalate stone
formation. This suggestion is an agreement with
several studies like Rajagopal et. al.( 1977) [25] who
reported that the level of serum calcium was

decreased and urinary calcium increased in rats
treated with EG. Moreover, Soundararajan et. al.
(2006) [26] showed that calcium oxalate excretion
was significantly increased in urine of EG induced
urolithic rats. Additionally, they stated that EG
disturbs oxalate metabolism by way of increased the
substrate availability that increase the activity of
oxalate synthesizing enzymes in rats. Sodium and
chloride excretion from the body is a function of
arterial blood pressure [27]. Sodium depletion
stimulates rennin release and subsequence
production of Angiotensin II, a potent
vasoconstrictor. Increased blood sodium levels
inhibit rennin release from the juxtaglomerular cells
and consequent withdrawal of Angiotensin II [28].
When modulation of the rennin-angiotensin system is
pharmacologically prevented, Changes in salt take
markedly affect long term levels of arterial blood
pressure [29]. There is therefore a need to strike a
balance in levels of extreme of hypotension or
hypertension. Kang et. al. (2002) [30] reported that
the hypernatremia is rare but does occur when there is
loss of body fluid containing less sodium than blood
along with water intake restriction or if there is
excessive sodium intake with limited liquid intake.
Vogal et. Al. (2009) [31] reported that the
hypernatremia almost always indicate water
depletion. The present increase of serum sodium level
is suspected to be due to the inability of the kidneys to
excreate adequate sodium from the tubular fluid.
Also, the levels of serum creatinine, blood urea &
blood urea nitrogen were significantly increased as a
strong indication of renal & hepatic impairment.
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Photo micrographs of kidney tissue sections from Fig-1 normal rat, Fig- 2 a rat receiving ethvleneglycol
(0.75% in drinking water) Fig- 3 a rat receiving Macrotyloma uniflorum aqueous extract (250mg/kg body
weight) Fig- 4 a rat receiving Macrotyloma uniflorum alcoholic extract (250mg/kg body weight)
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