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Abstract:
Renal calculi have become one of the common kidney related problem presently. These are the hard deposits of salts
or minerals that form inside the kidney. The current study focusses on the efficacy of Crataeva nurvala. in
controlling the growth of ethylene glycol induced calcium oxalate stones in wistar albino rats. The aqueous extract
of seeds and roots of Crataeva nurvala. at doses of 500 and 1000mg/kg showed greater reduction in renal stones in
hyperoxaluria rats when compared to the activity of standard Furosemide which is given 20mg/kg.
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INTRODUCTION:

Renal stones are now a tending problem everywhere
around the world showing some geographical and
ethnic group variationst. These are the hard deposits
that form in the kidneys which are often painful while
passing through the urinary tract. There are many
types of renal stones of which calcium oxalate stones
made up of calcium salts are the most common ones?.
Presence of crystal forming substances in urine lead
to the formation of renal stones. These include
calcium, uric acid and oxalate and also lack of
substances that prevent these crystals from sticking
together®. Calcium oxalate renal stones may also
form due to injury of cells of renal tubules®. Free
radical generation is seen because of the cell injury
caused by calcium oxalate crystals which occurs due
to lipid peroxidation®®. There are many methods to
crush or prevent the stone formation which include
shockwave lithotripsy and endoscopic removal.
These processes gained importance in treating renal
stones but they failed to eradicate new stone
formation”®. Apart from these methods, some drugs
like Thiazide diuretics can be prescribed to treat
nephrolithiasis. These drugs are known to control the
amount of calcium to be released into the urine but
researches are going still going on to evaluate their
efficacy?.

Herbal plants play a vital role in curing lots of
diseases with less side effects and more efficacy.
They are known to be cheaper when compared to
synthetic drugs. As a result, research on some of the
herbal plants showed anti-urolithic activity'®Z,
Isolation of plant constituents to establish anti-
urolithic activity is carried out and proteins are
isolated from various sources*?13,

Crataeva nurvala. commonly called as Varun, has
been in use since centuries. It is being used in treating
various conditions such as female disorders'4®s,
worm infestations®®, gastric irritation!’, dysentry,
inflammation'®?® and is a component in drug
preparations which are used to treat renal calculi®.
This study evaluates the potency of this plant to cure
nephrolithiasis by using the aqueous extracts of seed
and roots of Crataeva nurvala. considering
Furosemide as standard.

MATERIALS AND METHODS:

The plant material Crataeva nurvala leaves were
collected in the month of August 2020 from
Visakhapatnam.

Preparation of extract of Crataeva nurvala.:

Fresh aqueous extract was prepared everyday
throughout the study. 5 grams of seed and 5 grams of
root were taken and made into a powder. This

Ch. Madhu et al

ISSN 2349-7750

powder was mixed with 500ml distilled water in a
beaker and was heated for about 6 hours with stirring
at regular intervals. After completion of this heating
process, the solution was filtered using a muslin cloth
and was set to evaporate and the obtained product
was collected??. This final product was stored in a
bottle at a temperature of 20°C.

Animals:

The animals included in this study were healthy male
wistar albino rats weighing 150-200 grams. They
have same age and were brought from central animal
house of Hyderabad. These albino rats were made to
adjust to the new environment for about a period of
one month and were stored in polypropylene cages
by maintaining proper hygiene. They were provided
with standard food and water ad libitum. Male albino
rats were preferred because they have more chances
of formation of renal stones when compared to
females due to the absence of estrogen. Ethical
clearance was obtained for safe handling of animals
prior to the study from local animal ethics committee.

Toxicity studies:

Crataeva nurvala. Extract was given along with
sodium carboxymethylcellulose at a high dose of
2000mg/kg. There were neither any toxic effects nor
any side effects. The rats were alive even after 24
hours of administration.

Experimental Procedure:

In this study, the anti-urolithic activity of Crataeva
nurvala. was studied using ethylene glycol induced
renal calculi model.

Group I | Normal group

Group Il | Control group

Group Standard group — Furosemide at 20mg/kg

11l dose

Group Low dose test group — 500mg/kg of
v Crataeva nurvala

Group High dose test group — 1000mg/kg of
\% Crataeva nurvala

These 5 groups contain 6 animals each.
Group Il to group V were given with 0.75% ethylene
glycol for 20days.

The following parameters were evaluated in this
study:

SERUM ANALYSIS:

Blood samples of the rats were collected from the
retro-orbital plexus region?3?* of each group and the
levels of calcium, urea, creatinine and phosphorus
were analyzed. The collected blood samples were
centrifuged at 1000rpm for about 10 minutes.
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Analysis of calcium in serum:

OCPC method is employed to determine serum
calcium levels?®2%, Calcium combines with o-
Cresolphthalein in the alkaline medium to form a
purple-colored complex. The strength of the color
obtained determines the quantity of calcium present.
The absorbance was measured at a wavelength of
570nm.

Analysis of phosphate in serum:

Phosphorus amount in the sample was determined
using Molybdate UV method?"?8. Phosphate ions
form a phosphomolybdate complex on reaction with
ammonium molybdate in acidic medium. The more
the intensity of the complex formed, the more is the
quantity of inorganic phosphorus in the sample. The
absorbance was measured at a wavelength of 340nm.

Analysis of creatinine in serum:

Alkaline picrate method?®3® was used to determine
serum creatinine levels. Picric acid forms red-orange
color when creatinine reacts with picrate ion in
alkaline medium. The strength of the color obtained
determines the quantity of creatinine present. The
absorbance was measured at a wavelength of 520nm.

Urine creatinine gm/24hrs= (urine creatinine in gm/I)
* volume of urine in 24 hours

Urine creatinine in gm/lit = (absorbance of
test/absorbance of standard) *1

Analysis of urea in serum:

moderate berthelot method®® was used to
determine serum urea levels. Ammonia and carbon
dioxide are produced on hydrolysis of urea by urease
enzyme. A green colored complex is formed when
ammonia further reacts with phenolic chromogen and
hypochlorite. The strength of the color obtained
determines the quantity of urea present. The
absorbance was measured at a wavelength of 570nm.
Urea in mg/dl= (absorbance of test/absorbance of
standard) * 40

Kidney weight:

Upon completion of the study, all the animals were
sacrificed by cervical dislocation. The abdomen was
cut open and the kidneys of all the rats were
separated and weighed.

Increase of weight of the kidneys shows the
formation of stones.

RESULTS AND DISCUSSION:

1. Serum calcium levels

Graph-1 and first column of Table-1 depict serum
calcium levels in different groups.

In the normal group, serum calcium levels were
found to be normal.
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The serum calcium levels were much higher in
control group than other groups.

The serum calcium levels were found to be almost
similar in normal and standard groups. But it was
comparatively lower than that of low dose test group
and high dose test group. It was found to be very
much lower when compared to control group.

The serum calcium levels were high in low dose test
group when compared to others, but were found to be
very low when compared to the control group.

The serum calcium levels of high dose test group
were similar to that of normal and standard groups,
but were found to be much lower when compared to
control group.

2. Serum phosphate levels:

Graph-2 and second column of Table-1 depict the
serum phosphate levels in different groups.

In the normal group, serum phosphate levels were
found to be normal.

The serum phosphate levels were much higher in
control group than other groups.

The serum phosphate levels were almost similar in
normal and standard groups, but it was lower when
compared to low dose test group, high dose test
group and control group.

In the low dose test group, the serum phosphate
levels were found to be higher than other groups
except control group.

In high dose test group, the serum phosphate levels
were similar to the normal group and standard group
but were lower than low dose test group and control
group.

3.Serum creatinine levels:

Graph-3 and third column of Table-1 depict the
serum creatinine levels in different groups.

The serum creatinine levels were normal in normal
group.

The serum creatinine levels were much higher in
control group than other groups.

The serum creatinine levels were almost similar in
normal and standard groups, but were lower when
compared to the low dose test group, high dose test
group and the control group.

In the low dose test group, the serum creatinine levels
were lower when compared to control group, but
were higher than other groups.

In the high dose test group, the serum creatinine
levels were similar to the normal group and standard
group, were relatively lower when compared to low
dose test group and control group.

N
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4. Serum urea levels:

Graph-4 and last column of Table-1 depict the serum
urea levels in different groups.

The serum urea levels were normal in normal group.
The serum urea levels were much higher in control
group than other groups.

The serum urea levels were almost similar in normal
and standard groups, but were lower when compared
to the low dose test group, high dose test group and
the control group.

In the low dose test group, the serum urea levels were
lower when compared to control group, but were
higher than all the other groups.

In the high dose test group, the serum urea levels
were similar to the normal group and standard group,
were relatively lower when compared to low dose
test group and control group.

5. Weight of the Kidneys:
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Kidney weight was used as a key parameter to
evaluate the formation of stones in rat’s kidneys.
Graph-5 and Table-2 depict the wight of kidneys
which tell about the formation of stones in different
groups.

In the normal group, the weight of right kidney was
ohserved to be lowest than other groups.

In the control group, the weight of right kidney was
found to dominating than other groups. This
indicated the formation of stones in this group.

In the standard group, the weight of right kidney was
neither found to be high nor low when compared to
other groups.

In the low dose and high dose test groups, the weight
of right kidney was similar with each other, but was
higher than that of normal and standard groups and
lower than that of control group.

Similar measurement of weights can be done for the
left kidney to draw the required inference.
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Graph-3 (serum creatinine levels (mg/dl)
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Table: 1 The average of blood serum parameters along with their standard deviations for each group:

s.no Animal Serum Serum Serum Serum

Treatment Calcium Phosphorous Creatinine Urea
Levels(mg/dl) | Levels(mg/dl) | Levels(mg/dl) | Levels(mg/dl)

1 Normal 7.45+0.187 8.15+0.187 1.528+0.073 4.5+0.185

2 Controlled 12.06+0.216 10.783+0.318 1.833+0.025 41.75+0.707

3 Standard 7.55+0.187 8.48+0.146 1.553+0.021 18.0+0.506

4 Test small dose | 8.60+0.26 9.05+0.187 1.711+0.023 28.93+0.584

5 Test large 7.85%0.137 8.68+0.231 1.635+0.018 22.71+0.772
Dose

Table 2: The average of the kidney weights along with their standard deviation values for each group:

s.no Animal treatment Right kidney (grams) Left kidney (grams)
1 Normal 0.848+0.024 0.845+0.020
2 Controlled 1.258+0.125 1.245+0.098
3 Standard 0.965+0.018 0.945+0.044
4 Test small dose 1.005+0.068 0.963+0.064
5 Test large dose 0.991+0.027 0.970+0.031
CONCLUSION: hyperoxaluria & calcium oxalate nephrolithiasis

From the results of this study, we can conclude that
the aqueous extract of roots and seed of Crataeva
nurvala. possess anti-urolithic activity as it is clear
that it lowered the levels of chemical constituents
present in serum that are responsible for the
formation of stones without causing any toxic or side
effects. This indicated the dose dependent nature of
Crataeva nurvala. plant in treating nephrolithiasis.

ACKNOWLEDGEMENT:

We acknowledge the continuous support of Dr.
M.B.V Raju(principal) for successfully completing
the research.

REFERENCES:

1. Tiselius H G, epidemiology and medical
management of stone diseases, BJU int, 91
(2003) 758,

2. Moro FD, mancini M,tavolini IM,macro VD and
bassi P,cellular and molecular ways to
urolithiasis; a new insight,urol int,74 (2005) 193.

3. Tiselius HG,hallin A & lindback B, crystallization
properties in stone forming and normal subjects
urine dilution using a standardized produce to
match the composition of urine in the distal part
of the distal tubule and the middle part of the
collecting duct,urol res ,29(2001)75.

4. Khan sr & Hackett rl, retention of calcium oxalate
crystals in unal tubules, scanning microsc,
5(991)707.

5. Thamilselvam s, Hackett rl & khan s ,r, lipid
peroxidation in ethylene glycol induced

jurol,157(1997)1059.

6. Tamilselvan s,khan sr & menon m, oxalate &

10.

11.

12.

13.

calcium oxalate mediated free radical toxicity in
renal epithetical cells; effect of antioxidant ,urol
res,31(2003)3.

Pak cyc , role of medical prevention ,j.urol,141
(1989)798.

Selvam r, kalaiselv,p,govindaraj a,balamurugan v
& kumar as , effect of a.lanata leaf extract and
vediuppu chunnam on the urinary risk factors of
calcium oxalate urolithaisis during experimental
hyperoxaluria,pharmacol res,43(2001)89.

Bashir s , gilani ah ,siddiqui,a.a.pervez s ,khan
sr,sarfaraz n j & shan ,aj.berberis vulgaris root
bark extract prevents hyperoxaluria induced
urolithiasis in rats ,phytother.res,24(2010)1250.
Atmani f ,slimani y,mimouni m & hachot
b.prophylaxis of calcium oxalate stone by
herniaria hirsute on experimentally induced
nephrolithiasis in rats,bju int,92(2003)137.
Barros me ,lima r, mercuri Ip,matos jr,schor n &
boim ma effect of extract of phyllanthus niruri
on crystal deposition in  experimental
urolithiasis;urol res,34(2006)351.

Bijarni rk,kaur t, single sk & tendon c,a novel
calcium oxalate crystal growth inhibitory protein
from the seeds of dolichos biflorus (I),protein
j,28(2009)161.

Kaur t,bijarnia rk,single sk&tendon c,purification
& characterization of an anticalcifyling protin
from the seeds of trachyspermum ammi(l)
protein pept let,16(2009)173.




IAJPS 2021, 08 (07), 53-59

14.

15.

16.

17.

18.

Pakrashi a & bhattacharya n,abortifacient
principle of achyranthus aspera.linn.indian j
ecp.biol,15(1977)856.

Kamboj vp &dhawan bn,research on plants for
fertitly regulation in
Indian,j.ethnopharmacol,6(1982)191.

Misra tn,sing hrs,pandey hs Prasad ¢ & ingh bp,
antifungal essential oils and a long chain alchol
from Crataeva
nurvala.,phytochemistry,31(1992)1811.

Gokhale ab,damle askulkarne kr &saraf
mn,preliminary evaluation of antiinflammtory
and antiarthritic activity of slappa.a.speciosa
&a.aspeca ,phytomedicine ,9(2002)433.

Barrua cc,talukdar .a,begum sa,lahon Ic,sarma
dk,pthak dc & borah c,antinociceptive activity of
methanolic extract of leaves of achyranthus

Ch. Madhu et al

19.

ISSN 2349-7750

aspera.linn in animal model of
nociception,Indian j ecp boil ,48(2010)817.
Rao v duddukuri grbabu a &rao

r.immunomodulatory activity of achyranthus
aspera on the elicitation of antigen-specific
murine antibody response,pharm
boil,40(2002)175.

20. Chakrabarte r &vasudeva.r y,achyranthus aspera

21,

stimulates the immunity and enhances the
antigen clearance in catta catla ,int
immunopharmacol,6(2006)782.

Jethe rk,duggal b,sahota rs,gupta mé&sofat
ib,effect of the aqueousextrct of an ayurvedic
compound preparation on mineralization &
demineralization reaction,Indian j med res 78
(1983) 422.




