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INTRODUCTION

ABSTRACT

As there is no effective treatment for kidney stones, the development and progression of renal calculi
continue to be a cause for concern despite developments in contemporary medicine. In the current study,
the anti-urolithiasis activity of Bougainvillea spectabilis Willd. against sodium oxalate (NaOx)-induced
urolithiasis in rats was studied. Leaves of B. spectabilis were extracted with various solvents, i.e., petroleum
ether, chloroform, ethyl acetate, ethanol, and water. Albino wistar male rats were divided into five groups of
six animals each. All groups except the positive control were treated intraperitoneally with sodium oxalate
(70 mg/kg) for 10 days. Treatment with the standard drug cystone (5 mL/kg), ethanol, and aqueous extracts
(200 mg/kg) was given to the respective groups for 10 days of study. On the 10" day, serum creatinine,
calcium, uric acid, blood urea nitrogen, urine calcium, oxalate, and uric acid levels were estimated, along
with urine microscopy to confirm crystals. Kidneys were isolated and used for histopathological studies.
The results suggested that the administration of B. spectabilis to rats with sodium oxalate-induced lithiasis
reduced and prevented the formation of urinary stones. Also, the treatment of lithiasis-induced rats with
the toxic control drug and extracts of B. spectabilis restored all the elevated urine and serum biochemical
parameters, including creatinine, calcium, oxalate, uric acid, and blood urea nitrogen, and significantly
increased the urine volume. The histopathology showed depositions of a large number of calcium oxalate
crystals in the kidney in the calculi-induced group with enlargement of glomeruli and necrosis of tubules,
while in the standard and extract-treated groups, small and fewer deposits were seen with the recovered
architecture of the kidney tubules. The result indicates the anti-urolithiasis activity of B. spectabilis mediated
possibly by the presence of flavonoids, calcium oxalate crystal inhibitors, and antioxidant properties which
maintain the balance between stone promoters and inhibitors constituents and this study rationalized
its medicinal use in urolithiasis.

to currently-used drugs for infectious diseases have led to

Herbal ‘renaissance’ is a worldwide phenomenon. In
contrast to synthetics, which are viewed as hazardous to
humans and the environment, herbal products represent
safety today. Although herbs had been valued for millennia
due to their medicinal, flavorful, and aromatic properties,
synthetic products of the modern era temporarily eclipsed
their significance. On numerous grounds, traditional
medical practices are nonetheless commonly utilized.
Population growth, an inadequate drug supply, the
prohibitive cost of treatments, the adverse effects of
several allopathic drugs, and the emergence of resistance
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agreater emphasis on the use of plant materials as a source
of medicines for awide range of human ailments. However,
the mindless reliance on synthetics has ended, and people
are returning to natural substances in the expectation of
safety and security.

Urolithiasis has been a distinct problem from the
beginning of recorded history, when Egyptian mummies
discovered the condition in 4800 B.C. Urolithiasis refers
to the production of stones in the kidney, urethra, ureters,
or urinary bladder. In India, 12% of the population is
anticipated to have urinary stones, of which 50% may
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result in kidney failure or damage to the kidneys.[!!
Complex and variable are the underlying causes of urinary
calculus illness. The involvement of genetic, metabolic,
and nutritional factors, anatomical abnormalities!® and
temporal, geographical, and individual differences,
further complicates it. Therapy with lowered calcium
and oxalate consumption, thiazides (diuretics), phosphate
salts, and allopurinol in various combinations have
significantly reduced the occurrence of recurring kidney
stones. However, these medications’ side effects restrict
their usage in long-term medical treatment.[*! Despite
considerable studies to determine the processes of
stone formation, dietary control, and the evaluation of
medicinal plants and other agents in the treatment of
urinary stones, no standard medicine is now available.
Numerous medications, diuretics, and antispasmodics
are utilized to assist the passage and expulsion of urinary
calculi; however, the management of urinary calculi is
still inadequate. Urolithiasis treatment largely depends
on stone size and placement in the urinary system. In
the majority of cases, stones are removed using surgical
procedures such as extracorporeal shock wave lithotripsy,
percutaneous nephrolithotomy, and ureteroscopy;
however, stone recurrence was reported in approximately
50% of patients after surgical stone removal.”! Surgical
therapies have adverse effects, including hypertension,
tubular necrosis, bleeding, and renal fibrosis.[®! Despite the
limitations of medicinal treatment, surgical stone removal
isstill regarded as the most effective technique to alleviate
symptoms, despite its high cost and high recurrence rate.
In light of the aforementioned information, the hunt for
the optimum anti-urolithiasis medication continues, and
indigenous medicines should be tested. There isa growing
interestin using natural products and ayurvedic medicines
to manage urolithiasis, as stone production is a continuous
process, and recurrence is noticed frequently.

Green plants synthesize and store a wide range of
biochemical compounds, many of which are extractable
and employed as chemical feedstocks or raw materials in
various scientific experiments. In the current context, it
becomesimperative to do fundamental scientific research
on indigenous medicinal herbs. So, we have selected
Bougainvillea spectabilis for the present study. The leaves
were subjected to screening for their anti-urolithiasis
activity to investigate and justify the claim of their anti-
urolithiasis potential.

The genus Bougainvillea is indigenous to South America
and derives its name from Louis Antoine de Bougainville
(1729-1811), an admiral in the French Navy who
encountered the plant in Brazil in 1768 and first
introduced it to the rest of the world, where it quickly
spread throughout tropical and warm climates.[”]

In the plant family Nyctaginaceae, the genus Bougainvillea
has 18 species, three of which are horticulturally
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significant: B. spectabilis, B. glabra, and B. peruviana. From
the stem, flowers, and leaves of B. spectabilis, the following
phytochemical compounds are extracted: alkaloid,
flavonoids, furanoids, glycosides, phenols, phlobotannins,
quinones, saponins, steroids, tannins, and terpenoids.[s]
From review literature regarding the traditional
uses or phytochemical properties of B. spectabilis are
antibacterial,!®1!! anticancer,'? antidiabetic,*3-1°!
antifertility®'7) anti- fungal, *® anti-inflammatory,!**-2%!
antihyperlipidemic,"??! antioxidant,!?2% antiulcer,!2¢!
antiviral,[?’] hepatoprotective,!?®! and thrombolytic
activities.[?]

Srivastava S.(1962) indicated the presence of the enzyme
oxalicacid oxidase in the leaves of B. spectabilis.>*) Malomo
(2006) reported some beneficial effect of the plant on
liver and kidney function.l?8! Rajeswari P (2018) also
indicated from their in-vitro study that Aqueous extract of
another species of Bougainvillea i.e., B. glabra showed anti-
urolithiatic potential.®* In another study Das et al. (2021)
reported the in-vitro anti-urolithiatic activity of the plant
B. spectabiils.!3?!

To our knowledge, B. spectabilis’ anti-urolithiasis potential
has not been investigated in in-vivo investigations. This
plant’s litholytic potential has only been determined
through in-vitro research. Due to the presence of
phytochemical components flavonoids and the antioxidant,
hepatoprotective, and antihyperlipidemic capabilities, we
were motivated to screen and evaluate the in-vivo anti-
urolithiatic activity of ethanolic and aqueous extracts of
B. spectabilis leaves.

MATERIALS AND METHODS

Collection and Authentication of Plant Material

In the month of January, the leaves of B. spectabilis Wild.
were collected from the local areas in and around Madhya
Pradesh. Retired Professor of Botany, PG govt college
Khargone Dr. S. K. Mahajan has validated the herbarium
specimen of the plant that was deposited in the department
of Pharamacognosy. The registration number for B.
spectabilis’s plant authentication certificate was SKM/
PGC/2018/X-10.

Processing of Plant Material

The freshly collected leaves were thoroughly washed
many times to wipe out any type of dirt, debris or crystals
found on the leaves, shade-dried, and then grinded using
a mechanical pulverizer. After passing it through a sieve,
the fine powder was collected.

Chemicals and Reagents

Sodium oxalate was purchased from Fisher Scientific,
Mumbai. All other chemicals used in experiment were
of analytical grade and were purchased from authorized
scientific labs. Standard drug Cystone (Himalaya Drug
Company) purchased from local market of Indore. Calcium,
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blood urea nitrogen, creatinine, uric acid (Accucare kits)
estimation kits were procured from Span Diagnostics Pvt
Ltd India.

Preparation of the Plant Extracts

Total of 200 g of dried and coarsely chopped leaves were
extracted in a soxhlet extractor with petroleum ether,
chloroform, ethyl acetate, ethanol, and water using
continuous hot percolation for 18 to 24 hours. Finally, the
concentrated extracts were evaporated to dryness, and
the solvent-specific extracts were weighed.

Animals

Wistar albino male rats weighing 140-200 g were used. The
members of CPCSEA approved the experimental protocol
in the meeting held in the institute and according to the
regulation animals were maintained under standard
conditions for an acclimatization period of 15 days
before performing the experiment. All rats were housed
individually in metabolic cages and the temperature
was maintained at 22 + 2°C. The members of CPCSEA
approved the condition in the animal house (Regd. No.
870/P0/Re/S/05/CPCSEA) maintained by B.N. college of
Pharmacy, Bhupal Nobles’ University, Udaipur, Rajasthan.

Acute Oral Toxicity Study!33!

An acute oral toxicity study was carried out to determine
the minimum lethal dose of ethanolic and aqueous leave
extract of B. spectabilis Wild. Wistar albino rats of male
weighing 140-200 gm were used. The experimental
animals were kept fasting overnight providing only
water. The acute oral toxicity study was done according to
Organization for Economic Cooperation and Development
(OECD) No. 425 guideline atdose range 100 to 2000 mg/kg.
No mortality of animals was observed at the dose range.
They were observed continuously for any behavioral
changes and toxic manifestations like hyperactivity,
changes in the skin, fur, convulsions, excretion, dilation
of the pupil, sedation, hypothermia, and mortality during
the first 4 hours, periodically during the first 24 hours.
Thereafter the animals were continuously monitored at
regular intervals for 7 days. No deaths or hazardous signs
were detected in the rats during the 7 days of observation.
Hence 200 mg/kg dose of the ethanolic as well as aqueous
extracts were taken for the following experiment.

EXPERIMENTAL DESIGN

Induction of Urolithiasis by Sodium Oxalate!3*]

Rats were placed individually in metabolic cages. During
the experiment, food and water were given freely in cages
and body weights, water, and diet intake was determined.
After 1 week of acclimatization, sodium oxalate (70 mg/
kg) was administered intraperitoneally for 10 days to
induce renal calculi. The Wistar male albino rats were
divided into five groups, each consisting of six animals

(n = 6): Group I served as positive control, received 0.5%
(w/v) gum acacia solution (5 mL/kg p.o.), group Il served
as toxic control, received only sodium oxalate (70 mg/kg,
i.p.), group lll served as standard, received standard drug
cystone (5 mL/kg, p.0.) + sodium oxalate (70 mg/kg, i.p.),
and groups IV received sodium oxalate (70 mg/kg, i.p.),+
aqueous extract of B. spectabilis (200 mg/kg, p.o.), Groups
V received sodium oxalate (70 mg/kg, i.p.),+ ethanolic
extract of B. spectabilis (200 mg/kg, p.o.), respectively.

Evaluation of Anti-Urolithiatic Activity

Collection and Analysis of Urine

On the tenth day, 24 hour urine samples were obtained
from each animal housed in an individual metabolic
cage. During the urine collection time, animals will have
unrestricted access to potable water. Before storing the
urine at 4°C, a single drop of strong hydrochloric acid
was added. Urine was analyzed for calcium, uric acid
and oxalate content by calorimetric method according to
Hodgkinson, 1970.35!

Change in Body Weight

The change in body weight of various groups in individual
animal were taken and calculated by using initial weight
minus final body weight.

Microscopic Study of Urine

On 28™ day, the collected urine sample volume were
measured followed by centrifugation at 3000 rpm for 10
minutes. After centrifugation, the urine samples were
examined under an electron microscope using to ensure
the presence of crystals.

Serum Analysis

After the experimental period, blood was collected from
retro-orbital under anesthetic conditions and animals
were sacrificed by cervical decapitation. Serum was
separated by centrifugation at 3000 rpm for 10 minutes
and analysed for creatinine, uric acid, calcium and blood
urea nitrogen (BUN). The creatinine, uric acid, and BUN
diagnostic kits (Span Diagnostics Ltd., India) were used
and calcium was analysed according to Lorentz, 1982, [3¢]

Kidney Histopathology

The abdomen was incised and opened, and both kidneys
were removed from each animal. Isolated kidneys were
cleaned off extraneous tissue, weighed and rinsed with
ice-cold normal saline. The left kidney was fixed with
10% v/v neutral formalin and after harvesting, sliced
horizontally and sent to advanced pathology department
(SAIMS Indore) for hematoxylene and eosin staining.
Calcium oxalate crystal depositions were observed by
electron microscope. Same histopathology slides were
subjected to microscopic examination for the presence
of glomerular enlargement, hydrophobic and necrotic
changes in tubules, peritubular congestion, blood vessel
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congestion, interstitial edema and presence of hyaline
casts and inflammatory cells.

Statistical Analysis

Results were indicated in terms of mean + SEM. Statistical
significance of data were assessed by analysis of variance
(One way-ANOVA), followed by comparison between
different groups using Dunnett’s multiple comparison
test. The significance was considered at the level of p<0.05.

RESULTS

Theresults are indicated in Table 1 and 2 and Figs. 1 and 2.
During the treatment, the toxic control group and B.
spectabilis-treated groups had considerably lower body
weight than the positive control group. However, the
standard group gained more weight than the toxic control
group. Weight of kidneys in toxic control group was also
increased significantly (1.70 + 0.05) than positive control

group (1.53 + 0.06) (Table 1). In toxic control group, a
significant increase in the levels of Serum creatinine,
calcium, uric acid and BUN (3.48 + 0.31, 11.01 £ 0.67,4.92
+ 0.34, 39.97 £ 0.79 mg/dl) was observed than positive
control group (1.40 + 0.24,8.25 £ 0.43,2.82 £ 0.29,319
0.93 mg/dl). While in standard drug the levels of Serum
creatinine, calcium, uric acid and BUN were decreased
significantly than toxic control group (1.94 * 0.43, 8.41 *
0.36,3.25+0.45,33.50 £ 0.71 mg/dl). In ethanolic extract
treated group a significant decrease in the levels of serum
creatinine, calcium, uric acid and BUN (2.52 + 0.49,9.61 +
0.55,3.72 £ 0.35, 35.10 * 0.73 mg/dl) was observed than
aqueous treated group (3.09 + 0.43, 10.53 + 0.48, 4.28
+ 0.47, 37.47 + 0.80 mg/dl). The urolithiasis in sodium
oxalate-induced model showed a significant elevation
in urine biochemical parameters along with the reduced
urine output compared to the normal rats. Treatment
with standard and ethanolic extract resulted remarkable
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Fig. 1: Urine Biochemistry of Sodium Oxalate induced Urolithiasis.
Results are express on mean + SEM from our observations. p* :-<
0.05 p**:-<0.01 p***:-< 0.001 significantly different from control.

Fig. 2: Serum Biochemistry of Sodium Oxalate induced Urolithiasis
Results are express on mean + SEM from our observations. p* :-<
0.05 p**:-<0.01 p***:-< 0.001 significantly different from control

Table 1: Urine Biochemistry of Sodium Oxalate induced urolithiasis on 10th Day

Body Wt. in gm. Urinevol in  Kidney .Wtin Calcium Oxalate S
Group Sex ; - ml gm. mg/dl mg/dl Uric acid mg/dl
Positive control M 14933 +4.40 154.83+513 13.06+0.81 1.53+0.06 1.61£047 091026 0.62+0.23
Toxic Control M 169.33+£6.21 156.83+6.49 7.15%0.59  1.70 £ 0.05 478+047 236+058 3.24+0.63
Standard M 157 + 8.38 166.83+7.50 12.26+0.86 1.62+0.06** 1.80+047 098%023 1.58 + 0.34%**
ﬁlqg‘;i‘;;‘s (200 M 173164891 162164752 875:0.63 1.67£003 367037 219023 3.07%037
ggg“;gjkg] M 178.66+7.79 173.83+7.52 10.88+0.81 1.64+0.05%* 234057 190+029 231+ 0.43**

Table 2 : Serum Biochemistry of Sodium Oxalate-induced Urolithiasis on 10th Day
Body Wt. in gm. Creatinine . Uric acid BUN
Group Sex ! s mgy/dl Calcium mg/dl mg/dl mg/dl
Positive control M 14933+4.40  154.83+513  1.40+0.24 8.25 + 0.43 2.82+0.29 31.9+0.93
Toxic Control M 169.33+621  156.83+649  3.48+0.31 11.01+0.67  4.92+0.34 39.97 +0.79
Standard M 157 + 8.38 166.83+7.50 194+ 0.43%* 841+ 0.36%  3.252 0.45* 33.50 +0.71
‘?;(;‘gi?gs/kg) M 17316+891  162.16+7.52  3.09 +0.43 1053+ 0.48  4.28+0.47 37.47 + 0.80
l(gztgg“;g;kg) 178.66+7.79  173.83+7.52  2.52+0.49** 961+0.55 372+035%  3510+0.73
60 Int. J. Pharm. Sci. Drug Res., January-February, 2023, Vol 15, Issue 1, 57-64
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rise in urine volume (12.26 + 0.86 and 10.88 + 0.81) at
the end of the experiment, however aqueous extract
produced in minimal raise in volume of urine (8.75 + 0.63)
collected as analyzed to the toxic control group (7.15 *
0.59). Sodium oxalate demonstrated considerable raise in
urinary calcium levels of toxic control group (4.78 + 0.47)
as analyzed to positive control (1.61 * 0.47). Treatment
with standard drug cystone reduced urinary calcium
levels remarkably (1.80 £ 0.47). Treatment with ethanolic
extract remarkably lower urinary calcium levels (2.34 *
0.57) compared to aqueous extract treated group (3.67
+ 0.37). Remarkable higher urinary oxalate levels were
reported in toxic control (2.36 + 0.58) animals as analyzed
to the positive control group (0.91 * 0.26). Pretreatment
with standard drug and particularly ethanolic extract for
10 days remarkably reduced urinary oxalate levels (0.98 +
0.23 and 1.90 £ 0.29) which was significantly much lower
than aqueous extract (2.19 + 0.23). After 10 days of sodium
oxalate treatment, urinary uric acid levelsincreased in the
toxic control group (3.24 + 0.63) as analyzed to positive
control animals (0.62 + 0.23). Pretreatment with cystone
and ethanolic extract demonstrated notably reduction
in the uric acid levels (1.58 + 0.34 and 2.31 * 0.43) when
compared with aqueous treated group (3.07 + 0.37).

Histopathological examination revealed that the positive

Fig. 3: Histopathological Section of Kidney after 10 days of
treatment. A: Positive control group showed normal structure of
glomerulus and tubules. B: Toxic control group showed enlarged
glomeruli, tubular necrosis with large sized crystals.

C: Standard group showed decreased glomeruli size without
presence of crystals. D: Aqueous group showed enlarged glomeruli
size with medium sized crystals. E: Ethanolic extract group showed

decreased glomeruli size with mild sized crystals.

control group showed no changes in renal tubules and
glomerulus. There was no deposition of CaOx crystals
in renal tissues [Figs. 3A & 4A]. The Toxic control group
showed marked deposition of CaOx crystals, significant
glomerular and tubular necrosis, congestion, blood vessel
rupture with presence of large sized hyaline casts [Figs. 3B
& 4B]. The standard drug-treated group exhibited
recovered size of glomeruli and tubules [Figs. 3C
& 4C]. There was no deposition of CaOx crystals. In 200 mg
of aqueous extract-treated group exhibited marked tubular
necrosis and inflammation with enlarged glomeruli with
a mixed and medium sized crystal deposits [Figs. 3D &
4D]. In 200 mg ethanolic-treated group also exhibited
small sized crystals compared to aqueous extract [Figs. 3E
& 4E]. In ethanolic extract, recovery of glomeruli and
tubule structure in renal tissues was evident.

DISCUSSION

The production of renal stones is a biological process
involving a physicochemical ingredient and crystallisation.
The nucleation that leads to crystal growth and crystal
aggregation, which are responsible for stone creation, is
an essential aspect of crystallisation. For the treatment
of urolithiasis, medicines that block crystallisation and
modify these processes or lower oxalate supersaturation
are of great interest.

AQUEOUS

Fig. 4: Urine Microscopy under electron microscope after 10 days of
treatment. A: Positive Control group showed no present of crystals.
B: Toxic control group showed large sized crystals. C: Standard group
showed absent of crystals. D: Aqueous extract group showed medium
quantity sized crystals. E: Ethanolic extract group showed small sized
crystals.

Int. J. Pharm. Sci. Drug Res., January-February, 2023, Vol 15, Issue 1, 57-64 61



Prabhat K. Das et al.

In the production of kidney stones, calcium oxalate,
calcium phosphate, or other compounds in the urine form
crystals on the inner surfaces of the kidneys. This step
is known as the formation of the early mineral phase.
Over time, crystals can join to create small, hard masses
known as stones; this process is known as crystal growth.
Crystals of calcium oxalate begin to develop, aggregate
with other crystals, and are retained in the kidney. This
is the aggregation process that leads to kidney damage.
According to statistics, kidney stones have been one of the
leading causes of renal failure for a very long time.

As there is currently no one effective medication for
urolithiasis, surgery is regarded as the best option,
particularly when other treatments fail. However,
it is pricey and unaffordable for the average person.
Consequently, natural medications are viewed as the
next available option. The components isolated from the
leaves of B. spectabilis demonstrated substantial ability
to suppress crystal formation. This could be due to the
high flavonoid and saponin content of B. spectabilis.[>’]
Calcium oxalate urolithiasis has been induced in rats
usinga variety of animal models. Among these models, the
sodium oxalate-induced hyperoxaluria rat model results
in the rapid development of calcium oxalate crystalsin the
renal tubules of experimental animals, and is therefore
frequently used for quick screening of anti-urolithiatic
medicines.3®!

Increased urinary oxalate concentration is associated
with the biochemical pathways of sodium oxalate-induced
lithiasis. Rats develop hyperoxaluria after intraperitoneal
injection of sodium oxalate.[3>*% Due to its limited
solubility, this resultin the precipitation of calcium oxalate
inurine. High oxalate levels and calcium oxalate crystalsin
the nephron, in particular, harm epithelial cells, resulting
in heterogeneous nucleation and aggregation of calcium
oxalate crystals in the renal tubules of experimental
mice. ! Because the urinary system of male rats is more
similar to that of humans, male rats were used to develop
urolithiasis. In addition, previous research has indicated
that the amount of stone deposition in female rats is
substantially smaller than in male rats.[*?

The increased urine volume is anticipated to aid in the early
elimination of urinary stones. In the present investigation,
treatment with B. spectabilis resulted in a considerable
increase in the volume of urine in comparison to toxic
control animals. According to reports, diuresis accelerates
the process of dissolving prefabricated stones.[*?!
It also accelerates the elimination of small crystals and
minimises the likelihood of these crystals growing and
aggregating, hence preventing the production of new
urinary system stones. Diuresis also leads to urine dilution
of components, which reduces the probability of stone
formation by decreasing the calcium oxalate saturation
product. The induction of calculi with sodium oxalate leads
in hyperxaluria. Consistent hyperoxaluriais a greater risk
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factor in the aetiology of renal stone development.[*3*4]

In addition, hyperoxaluria may result in the deposition of
calcium oxalate in many organs.

Nevertheless, treatment with B. spectabilis extracts
significantly decreased urinary oxalate excretion
compared to toxic control rats. Compared to the aqueous
extract, the ethanolic extract was the most powerful. In the
currentinvestigation, toxic control rats exhibited elevated
urine and serum calcium levels. According to reports,
hyperoxaluria results in calcium oxalate precipitation in
the urine.!! This calcium oxalate precipitation also causes
damage to the renal architecture over a varied range,
causing functional impairment as well. Precipitation and
long-term deposition of calcium oxalate render the system
more vulnerable and provoke the development of problems.
Therefore, the lowered renal oxalate level indicates that
B. spectabilis has the capacity to prevent the retention of
stones, which is consistent with the study’s other findings.
However, B. spectabilis treatment resulted in a significant
drop in urine and serum calcium levels. In this sense,
ethanolic extract was found to be the most efficacious of
all extracts. The improvement in urine calcium excretion,
suggesting B. spectabilis's potential to avoid damage, halts
any potential functional abnormalities, which is the most
frequently anticipated outcome of any therapy. This action
may be a result of either the avoidance of hyperoxaluria
or the suppression of calcium-oxalate binding. In the
treatment of urolithiasis, avoidance of stone formation is
regarded as the first step, particularly during recurrence,
asitcan prevent the development of additional symptoms
and consequences.

Patients with kidney stones and rats with hyperoxaluria
have been reported to excrete more uric acid.** There
is evidence that uric acid inhibits the solubility of
calcium oxalate. Furthermore, it binds to and inhibits
urinary glycosaminoglycans. It has been shown that
glycosaminoglycans suppress the nucleation and
crystallisation of calcium oxalate.[*] Therefore, the
binding of uric acid to free urinary glycosaminoglycans
inhibits the inhibitory effect of these molecules on calcium
oxalate crystallization. The preponderance of uric acid
crystals in calcium oxalate stones and the fact that uric
acid binding proteins may bind to calcium oxalate and
control its crystallization suggest that uric acid plays
a fundamental role in the production of stones. In the
current investigation, the uric acid excretion in the urine
of lithiatic control rats was substantially higher than that
of vehicle control rats. Nevertheless, therapy with cystone
and B. spectabilis decreased this increase in urine uric
acid excretion. It was discovered that ethanolic extract
was the most effective at reducing urinary uric acid
concentrations. This suggests that B. spectabilis decreased
the excretion of uric acid and, consequently, decreased the
likelihood of stone formation.

The high serum levels of creatinine, calcium, uric acid, and
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blood urea nitrogen (BUN) are indicative of renal injury
caused by the nucleation and subsequent formation of
renal stones. In the present investigation, therapy with
the standard drug and B. spectabilis prevented the rise of
these serum markers, indicating the prevention of kidney
injury. Compared to aqueous extract, ethanolic extract was
determined to be the most efficacious amongall extracts in
thisregard. This effect of the ethanolic extract of the plant
B. spectabilis after standard medication was regarded as
one of the most valuable because renal damage can result
in a wide range of functional abnormalities and the onset
of anumber of complications that make the condition more
difficult to manage.

The presence of hyaline cast in the kidneys and tubular
congestion and necrosis due to calculi-inducing therapy
produced severe kidney injury. Treatment with cystone
and B. spectabilis avoided these histological changes
in addition to restoring the structure, resulting in a
considerable decrease in renal damage. This suggests that
B. spectabilis reduces renal tubule damage significantly.
The plant’s antioxidant!?3-?] and hepatoprotectivel?®!
properties may be primarily responsible for this effect.
Histological alterations are regarded as a direct technique
for determining the efficacy of a treatment. These results
demonstrated conclusively that B. spectabilis has the
potential to prevent and reverse pathogenic alterations,
supporting earlier histological studies.

CONCLUSION

Overall, this considerable improvement in urine
parameters, serum parameters, and kidney histopathology
parameters by B. spectabilis in sodium oxalate-induced
urolithiasis animals demonstrates its efficacy in all phases
of pathogenesis. The quantity of action exerted by plant
material is largely determined by the predominance of
phytochemicals and their interaction with one another.
The summary of the results suggests the anti-urolithiatic
potential of ethanolic extract of the plant B. spectabilis.
The presence of both flavonoids and saponins in the
plant suggests that it could be the active principle of the
plant for urolithiasis. However, the coexistence of other
physiologically active constituent(s) cannot be overlooked.
Herbal remedies are helpful in treating urolithiasis
and have fewer adverse effects than current drugs. In
addition, herbs are frequently used as an adjunct to
modern drugs to preventillness recurrence; hence, herbal
medicines may interact with these modern medicines
administered concurrently for urolithiasis. This study
merely demonstrates the potential of B. spectabilis as an
anti-urolithiatic agent. For a better understanding of the
safety, efficacy, and mechanism of action of these active
phytoconstituents of B. spectabilis as an anti-urolithiatic
agent, additional research is required on the isolation of
these active phytoconstituents.
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