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ABSTRACT

Urolithiasis is one of the third most common afitins found in humans. The effect of oral admiatstn of

ethanolic extract of Kigelia Pinnata fruit on calen oxalate urolithiasis has been studied in malstavialbino

rats. Ethylene glycol feeding resulted in hyperaxal as well as increased renal excretion of catecjumagnesium
and phosphate. Supplementation with ethanolic ektod Kigelia pinnata fruit significantly reducetie elevated
urinary oxalate, uric acid and phosphate. The irased deposition of stone forming constituents énkildneys of
calculogenic rats was also significantly lowered dithanolic extract of Kigelia pinnata fruit. Thestdts indicate
that the ethanolic extract of Kigelia pinnata fristendowed with antiurolithic activity.

Keywords: Kigelia pinnata;Hyperoxaluria; Urolithiasis; Ethylene glycol.

INTRODUCTION

Kigelia pinnata(Balam Kheera) belongs to the family Bfgnoniaceaeand commonly called the Sausage tree
because of its huge fruits. In India, the familydistributed in 15 genera and 40 species, inclufigglia pinnata
which mostly occur in Western and Southern Indid arfew species in the Himalayas. It is widely gnow the
tropics and is cultivated in many parts of Indid found abundantly in West Bengal as an ornamemtdlroadside
tree [1]. It is widely grown in the tropics and dsltivated in many parts of India but found aburtiam West
Bengal as an ornamental and roadside tree. Th¢ ld@nmaroon red flowers in long pendulous paniatesd gourd
like fruit. It is a tree growing up to 20 m taKigelia pinnatais a multipurpose medicinal plant with many atttésu
and considerable potentials. The plant has traditizses which include anticancer ,[2ntimicrobial [3] anti-
aging, antioxidant [4]anti-inflammatory [5land antimalarial properties. It is also widely apglin the treatment of
genital infections [6] gynecological disorderf/], renal ailments, fainting, epilepsy [8fheumatism, sickle-cell
anemia, psoriasis, respiratory ailment, CNS depesskin complaint, body weakness, leprosy, wonfiestation
etc [9].

Kidney stones are one of the most painful urolatiforders, have beset humans for centuries. Ssigittave found
evidence of kidney stones in a 7,000-year-old Hgyptmummy. Unfortunately, kidney stones are on¢hefmost
common disorders of the urinary tract. Each yeaopte make almost 3 million visits to health carevilers and
more than half a million people go to emergencymedor kidney stone problems. For unknown reastimes,
number of people in the United States with kidneyes has been increasing over the past 30 ye@irs [1

Kidney stones may contain various combinationshefngicals. The most common type of stone contailtsuca in
combination with either oxalate or phosphate. Thetlsemicals are part of a person’s normal diet amdtarup
important parts of the body, such as bones and lpsiskidney stone are composed of crystal and protinat
grow until they break loose and pass into the udokection system [11]. Stones containing calciasnoxalate,
phosphate or both comprise about 80% of total. Ad&i% contain magnesium ammonium phosphate (séquvit
these are often associated with infection), andIsmianbers of pure cystine or uric acid stonesfatand. Among
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the several types of kidney stones, the most comanercalcium oxalate. The formation of these staneslves
several physicochemical events, beginning withtatysucleation, aggregation, and ending with rébentvithin the
urinary tract [12].

Cystinuria and hyperoxaluria are two other raréeiited metabolic disorders that often cause kidsteyes. In
cystinuria, too much of the amino acid cystine, abhiloes not dissolve in urine, is voided, leadmthe formation
of stones made of cystine. In patients with hypeharta, the body produces too much oxalate, a Bélten the
urine contains more oxalate than can be dissoltieel, crystals settle out and form stones. Hypergdkiis

inherited, and it may be the cause of stones irertiwain half of patients. Calcium is absorbed froodfin excess
and is lost into the urine. This high level of ¢at in the urine causes crystals of calcium oxatatecalcium

phosphate to form in the kidneys or elsewhere énuttinary tract [13]

In the present study, an effort has been madetéblesh the scientific validity for the Antiuroliifitic property of
ethanolic extract oKigelia pinnatafruit using ethylene glycol induced hyperoxalumadel in rats.

MATERIALS AND METHODS

2.1 Plant Collection:

The fresh fruits oKigelia pinnatawere collected from local area of Ramnagar, Nalnlttarakhand, India. India
and Botanical authentication was carried out byiddal Bureau of Plant Genetic Resources Regionatlicst,
Niglat, Bhowali, Nainital, Uttarakhand, India by I¢.S.Negi. A voucher specimen of plant was depdsih the
RSB herbarium under the number RSB/Tech.Corrspl/A@1525.

2.2 Preparation ofKigelia pinnata Extract:

The fruit ofKigelia pinnatawere dried under shade and then were powderedawitechanical grinder. The powder
was then passed through sieve No.40 and was storad airtight container for further use. Dried atmhrsely
powdered fruits (350 g) were extracted with petoleether, chloroform and ethanol respectively usoghlet
apparatus. After complete extraction the solvens wecovered with the help of recovery unit. Theraott was
stored at room temperature till further use inélkperiment. The Percentage Yield (Ethanolic Exjraets found to
be 17.2%.

2.3 Phytochemical screening of extract:
Phytochemical screening of plant extract showspitesence of carbohydrate, protein, flavanoids, laiis and
saponin.

2.4 Drugs and Chemicals:

Ethylene glycol was obtained from Sigma Chemicam@any and was used in the study to induce renaultah
rats. Cystone was obtained from the Himalaya Dragh@any Pvt. Ltd, and was used as a standard diugther
chemicals and solvents used in this study werealfytical grade and purchased from commercial ssurc

2.5 Preparation of Extract Dose

The animals were fed with pelleted rat chow and fied access to drinking water but were starved.fhours
prior to testing. The extracts were orally admimistl as 100, 200, 400, 800, 1600, 3200, 6400, 128§6g
ethanolic extract oKigelia pinnatafruit extract. General symptoms of toxicity and tadity were observed for 24
hours for any sign of delayed toxicity [14]. Thextract was well tolerated by the animas there were
no observable signs of acute toxicity effects likstiveness, seizures or dizziness after theirasination of 400
mg/kg. However, at 6400 mg/kg, the animals shosigds of toxicity like jerks and writhes with 60%ath. At
12,800 mg/kg, there was 80% death of the animaie.L D50 was estimated from a legdpse curve to be 3,981.07
mg/kg[15]. The plant extract was highly soluble in 3%vween 80. The test druiigelia pinnataextract) 200mg
and 400mg/kg were administered orally as a suspemsi3 % w/v tween 80.

2.6 Pharmacological screening for antiurolithic aawity:

2.6.1 Animals:

Male Wistar rats weighing between 200-250g each, maiathbon standard laboratory diet and tap waterhdiditn
were employed in the present study. They were hibuselepartmental animal house 12 hr light and d2drk
cycle. Approval was taken from the Institutional idial Ethical Committee from Department of Pharmaical
Sciences, Kumaun University.
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2.6.2 Experimental Design:

Ethylene glycol-induced hyperoxaluria method [1@jswused to assess the anti urolithiatic activityMistar rats.
Animals were divided into seven groups containiivg fanimals in each. Group | served as control @eived
regular rat food and drinking water ad libitum. {#mne glycol (0.75% w/v) in drinking water was felGroups I,
V, VI, and VII for induction of renal calculi for&days. Group Il received ethanolic extracKagelia Pinnatafruit
(200mg/kg body weight) once daily by oral route 28rdays. Group IV received ethanolic extracKigfelia Pinnata
fruit (400mg/kg body weight) once daily by oral tedor 28 days. Group V received standard antiithiatic drug,
cystone (750 mg/kg body weight), from f5day till 28™ day. Group VI received ethanolic extract Kifjelia
Pinnatafruit (200mg/kg body weight) treated once dailydrgl route from 18day till 28" day. Group VII received
etE?hanolic extract oKigelia Pinnatafruit (400mg/kg body weight) treated once dailydnal route from 18day till
28"day.

2.6.3 Experimental Protocol:

Group | - Control (Treated with normal diet for 28 days),

Group Il - Urolithic control [Treated with ethylene glycd.75%) in drinking water for 28 days],

Group llI- Test drug[Treated with ethanolic extrackafelia Pinnatafruit (200mg/kg) once daily by oral route for
28 days],

Group IV - Test drug [Treated with ethanolic extract ofKigelia Pinnata fruit(400mg/kg)
once daily by oral route for 28 days],

Group V - Cystone (std.) + urolithic control (Treated ondeily by oral route from 1% day till 28" day),
Group VI - Urolithic control + ethanolic extract ¢figelia Pinnatafruit (200mg/kg, treated once daily by oral route
from 15" day till 28" day),

Group VII - Urolithic control + ethanolic extract #figelia Pinnatafruit (400mg/kg, treated once daily by oral route
from 15" day till 28" day).

The test drugKigelia pinnataextract) and standard drug (cystone) were admmeidterally as a suspension in 3 %
wi/v tween 80.

2.6.4 Assessment of Antiurolithic Activity:

2.6.4.1 Collection and Analysis of Urine:

Wistar male rats were kept separately in metalmage and 24 h urine samples were collected on 04,721 and
28" days of calculi induction treatment. Animals hadef access to drinking water during the urine ctithe
period. A drop of concentrated hydrochloric acidsvealded to the urine before being stored at 4°@elamples
were analyzed for calcium [17], uric acid [18hagnesim [19], phosphate [20], and oxatatetent [21] by auto
analyzer.

2.6.4.2 Serum Analysis:

At the end of the experiment, blood samples werlected from the retro-orbital plexus under anaesth
conditions and animals were sacrificed by cervitadepitation. Serum was separated by centtifugaat 4000
rom for 10 minutes and analyzed for crea@ni22] and uric acid [23]levels by auto analyzer.

2.6.4.3 Kidney homogenate analysis:

The abdomen was cut open to remove both kidneys &ach animal. Isolated kidneys were cleaned dffiarous
tissue and preserved in 10% neutral formalin. Tidadys were dried at 4G in a hot air oven. A sample of 100 mg
of the dried kidney was boiled in 10 mL of 1 N hgdhloric acid for 30 min and homogenized. The hoemage
was centrifuged at 2000 rpm for 10 min. and theestgtant was separated. The calcium [17], phdsgB@],
and oxalate [21] content in kidney homogenate wletermined by auto analyzer.

2.6.4.4 Liver Histopathology:

The abdomen was cut open to remove liver from aadtmal. Isolated livers were cleaned off extraneiigsie and
rinsed in ice-cold physiological saline. The livevere fixed in 10% neutral formalin and transfertedh container
designed to allow reagents to freely act on theuésinside. This cassette is immersed in multiéhd of
progressively more concentrated ethanol to dehgdtlaeé tissue followed by xylene and finally extrémaéot

paraffin. During this 12 to 16 hour processed darafas replaced the water in the tissue turninfy) smist tissues
into a sample miscible with paraffin. The processkdmbedded then allows the sectioning of tissukesvery thin

(2 — 7 micrometer) sections using a microtome. frierotome slices the tissue ready for microscop@n@nation
and stained with hematoxylin and eosin (H and E)histopathological examination. The histologiclidles were
examined under a microscope by a pathologist.
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2.6.4.5 Statistical analysis:

The results were expressed as the mean + SEM aagzad using or-way ANOVA followed by Dunnett"
multiple comparison tests. Data were computed fatissical analysis using Graph Pad Prism Softwaré P <
0.05,P < 0.01 and® < 0.001 were considered to be statistically sigatifi.

2.6.4.6 Biochemical parameters:
The biochemical parameters were estimated as meistdndard procedure prescribed by the manuéts
instruction manual provided in the standard kingsfuto analysel

RESULTS

3.1. Urinary output determination

Control rats (Group)ldid not show any significant variation in thenaiy oxalate level throughout the experim

period.The urinary output was increased sficantly (P<0.01) in urolithic controlln the ethanolic extract of
Kigelia pinnata fruit treaded groups, theurine output was lower than that of the urolithiontrol but

significantly £<0.01) higher than that of vehicle treated Results are shown in Table 1 and figur

Table 1- Determination of Urinary output in ml/24 hrs

Days Group | Group Il Group Il Group IV Group V Group VI Group VII
0 8.80 £0.45 8.43+0.32 9.17+0.34 9.21+0.17 12.71 + 0.56 10.7140.52 9.17+0.33
7 8.74+0.27| 14.80+0.90a% 15.25+0.16 16.80 £+ 0.24 9.36 +0.17 15.66.85a** 10.02 +0.26

14 | 9.49+0.31| 21.80+0.98a*7 10.19+0.79 10.46 + 0.56 26.9 + 0.66a*p* 23.10.21a** 21.09 + 1.34a**

21 9.23+0.38] 21.67 +£1.80a*f 15.70 + 0.44a*| 17.85+ 0.37a 19.81 + 1.28ap*  27+439.56a**b* | 28.05 + 1.41a**b*
28 |9.28+0.30] 21.55+0.56a*f 17.50+0.12a*| 18.05+0.17a*f 20.16 + 1.32a}* 1780.76a**b* | 19.69 * 0.97a**b*
Values are expressed as Mean + Sfelfive animals in each group. a values are signiittadifferen’ compared to control whe
n*P <0.05 * P <0.01, ** P <0.001 b values are significantly different comparedherespectiv ethylene glycol treated

groug when * P < 0.05, ** P < 0.01, ** P < 0.001.
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Fig.1 - Effect ofethanolic extract ofKigelia pinnata fruit on urinary output ml/24 hrs.

3.2. Urinary oxalate determination

In present study the male Wistar rats has showneroygaluria. There was an increased oxi in

Group Il.Administration of ethylene glycol (0.75w/v) led to elevation of urinary oxalate levels gmougs

II, V, VI and VIl as compared to control gro I, which was maintained over an experimental perio@®fdays

Both the doses, 200 mg and 400 mg/kg/daethanolic extract oKigelia pinnatafruit for 15 days significantly
reduced the urinary oxalatevkd as compared to the urolithic contr

3.3. Urinary phosphatedetermination

In presentstudy the urinary phosphate control rats (G 1) did not show any significant variation in t
urinary phosphatkevel throughout the experiment peri Both the dose200mg and 400 mg/kg/day ethanolic
extract ofKigelia pinnatafruit for 15 days sinificantly reduced the urinary phosphate level ampgared to th
urolithic control.The ethanolic extract Kigelia pinnatafruit at doses of 20éhg and 400 mg/kg/day have redut
the urinary phosphate level as compared to sta (cystone 750 mg/kg/dayResults are shown in Ta 3 and
figure 3.

66
Pelagia Research Library



Ravindra Kumar et al Asian J. Plant Sci. Res., 2012, 2 (1):63-72

Table 2- Determination of urinary oxalate in mg/24 hrs

Days Group | Group Il Group Il Group IV Group V Group VI Group VII
0 5.07+£0.33 4.62+0.37 | 476 +0.23 4.99£0.27 5.13+0.36 5.08.21 4.97+£0.33
7 5.02+0.27| 6.13+0.28a% 5.13+0.16 6.13+0.34 5.76 £0.17 6.30.85a 6.48 + 0.26a*

14 5.24+0.21| 7.92+0.37a*} 5.13+0.25 6.72 +0.32 8.24 + 0.66a*b? 8.26.21a** 7.82 £ 0.34a**
21 5.18+0.38| 8.83+0.48a* 5.32+0.44 8.44 £0.37 7.32 +0.28a**b**  8.98i56a* 8.63 £ 0.41la**
28 5.12+0.30| 9.93+0.42a*{ 6.29+0.12| 8.65+0.17a 7.05 £ 0.52a**b** 9.0DL6a** | 8.69 + 0.27a**b*
Values are expressed as Mean + Stolfive animals in each group. a values are signiftbadifferen' compared to control whe
n*P <0.05, * P <0.01, ** P <0.001 b values are significantly different comparedherespectiv ethylene glycol treated
groug when * P < 0.05, ** P < 0.01, ** P < 0.001.

12
10 -
= 8-
= 6 =0 Day
= m7 Days
=) 4 - =14 Days
Z 9 ® 21 Days
=
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I Il I ool s \% VI VIl
Fig.2 - Effect ofethanolic extract ofKigelia pinnata fruit on urinary oxalate mg/24 hr
Table 3- Determination of urinary phosphate in mg/24 hr:
Days Group | Group Il Group llI Group IV Group V Group VI Group VII

0 [578+0.33 6.08+0.23 | 5.23+0.23] 5.78+0.27 5.24 +0.36 6.00.21 6.01+0.33
7 |564+027] 6.29+0.28a*| 5.13+0.16] 6.03+0.34 5.41+0.17a* 6.50.85a 6.48 + 0.26a*

14 5.72+0.21| 7.128.37a* | 548 +0.25 6.92 £0.32 6.73 £ 0.26a** 6.7621a** 6.74 = 0.34a**
21 5.63+0.38| 7.438.48a** | 5.92+0.44| 6.84+0.37af 6.77 +0.28b* 6.80 H6a** 6.83 £ 0.41a**
28 5.70+0.30| 7.938€.42a** | 5.93+0.12| 6.39+0.17af 6.78 £0.52a**b{* 6.80L6a** | 6.89 + 0.27a**b**
Values are expressed as Mean + Stalvfive animals in each group. a values are signifttadifferen compared to control whe
n*P <0.05, * P <0.01, ** P <0.001 b values are significantly different comparedherespectiv ethylene glycol treated
groug when * P < 0.05, ** P < 0.01, ** P < 0.001.

£ 10 -

=

-‘:;é'h 8 - m 0 Day

& 6 - m 7 Days

=

= 4 - = 14 Days

=

= 2 m 21 Days

£

= 0 A m 28 Days
| ] 1] GrDull,\é \ VI VI

Fig.3 - Effect ofethanolic extract ofKigelia pinnata fruit on urinary phosphate mg/24 hrs

3.4. Urinary uric acid determination

The urinary uric acid control rats (Grcl) did not showany significant variation in the urinary uric alevel

throughout the experiment peridgioth the doses 200 mg and 400 mg/kg/daethanolic extract cKigelia pinnata
fruit for 15 days significantly reduced the urinary waaic level as compared the urolithic contro The ethanolic
extract ofKigelia pinnatafruit at doses of 200mg and 400 mg/kg/day reduced theamyriuric acid level a
compared to the standafcystone 75 mg/kg/). Results are shown in Table 4 and figur
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Table 4- Determination of urinary uric acid in mg/24 hrs

Days Group | Group Il Group I Group IV Group V Group VI Group VII
0 1.88 +0.20 2.01+£0.13 1.89+0.13 1.91+0.17 2.27+0.16 2.1040.12 2.07+0.33
7 1.86 +0.24 2.45 £ 0.08a** 1.92+0.16 2.22+0.14 2.30+0.11a* | 2.5040.05a** 2.53 £ 0.26a**
14 1.93+0.31 2.60 = 0.07a** 2.02 +0.05 2.37+0.12 2.60 £0.16b** | 2.6040.11a** 2.59 + 0.34a**
21 1.90 +0.27 2.71 £0.18a** 211+0.14 2.44 £ 0.07a* 2.71 +0.08b*| 2.6340.9a** 2.67 £ 0.41a*
28 1.91+0.19 2.97 +0.12a*| 2.13+0.12a* 2.47 +0.10a* 2.77 £ 0.05a*b*} 2.7140.06a** 2.70 £ 0.27a**b*

Values are expressed as Mean + Stolfive animals in each group. a values are signiftbadifferen' compared to control whe
n*P <0.05, * P <0.01, ** P <0.001 b values are significantly different comparedherespectiv ethylene glycol treated
groug when * P < 0.05, ** P < 0.01, ** P < 0.001.

g 0
L 3
% m 0 Day
% 2 m 7 Days
- 1 14 Days
% H 21 Days

0

| I 1] v \ VI VIl
(Groups

Fig.4 - Effect ofethanolic extract ofKigelia pinnata fruit on urinary uric acid mg/24 hr

3.5. Urinary calcium determination

The present study of urinary calcium control ra@roufl) did not show any significant variation in t

urinary calciumevel throughout the experiment peri Both the dose200mg and 400 mg/kg/day tethanolic

extract ofKigelia pinnatafruit for 15 days significantly increased the urinarycaah level as compared to tl

urolithic control. The ethanolic extract oKigelia pinnata fruit at doses of 20éhg and 00 mg/kg/day have
increased the urinary calcium level as comparestdndar (cystone 750 mg/kg/dagnd restores it to ne-normal

value.Results are shown in Table 5 and figur

Table 5- Determination of urinary calcium in mg/24 hrs

Days Group | Group Il Group Il Group IV Group V Group VI Group VII
0 0.61 +0.02 0.66 +0.03 | 0.71 +£0.04 0.61 £ 0.02 0.73 £0.08 0.7140.08 0.72 £ 0.03
7 0.68 £0.03| 0.41 $.02a** | 0.67 +0.06 0.59 £ 0.04 0.66 + 0.05b** 0.4395a’ 0.44 = 0.06a**
14 0.67 £0.03| 0.304€.03a* | 0.64 +0.05 0.52 £0.02 0.61 + 0.06b** 0.3DH6a 0.31 + 0.04a**
21 0.67£0.05| 0.28€8.06a* | 0.62+0.04| 0.46+0.07a 0.43 £0.0la*by* 0.290.0l1a* 0.30 £ 0.01a**
28 0.69+0.01| 0.25#$€.09a* | 0.61+0.02| 0.34+0.08a*7 0.41+0.05a**b** 0.280.05a** | 0.31 + 0.07a**b*
Values are expressed as Mean + Stalvfive animals in each group. a values are signifttadifferen compared to control whe
n*P <0.05, * P <0.01, ** P <0.001 b values are significantly different comparedherespectiv ethylene glycol treated
groug when * P < 0.05, ** P < 0.01, ** P < 0.001.

1 -

:E'_ m 0 Day
Eq m 7 Days
5
g 14 Days
é m 21 Days
=

m 28 Days

| ] 1 v \% VI VIl
(Groups

Fig.5 - Effect ofethanolic extract ofKigelia pinnata fruit on urinary calcium mg/24 hrs
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3.6. Urinary magnesiumdetermination

The present study of urinary magnesium control {@teug I) did not show any significant variation in thanary

magnesium level throughout the experiment pe Both the dose200mg and 400 mg/kg/day ethanolic extract
of Kigelia pinnatafruit for 15 days significantly increased the urinary megjum level as compared to the urolit

control. The ethanolic extract ¢figelia pinnatafruit at doses of 200 mg artD0 mg/kg/day have increased -
urinary magnesium level as compared to star (cystone 750 mg/kg/daygnd restores it to ne-normal value.
Results are shown in Tablead figure €

Table 6- Determination of urinary magnesium in mg/24 hr:

Days Group | Group Il Group lll Group IV Group V Group VI Group VII
0 2.67 £0.20 212+0.13| 259+0.18 2.23+0.17 2.48+0.19 2.6140.17 2.35%0.12
7 2.61+0.18 2.05+0.08| 2.48+0.16 2.13+0.14 2.38 + 0.06b** 1.9905a* | 1.92 + 0.14a**
14 | 253+0.13] 1.84#8.17a* | 2.38+0.05 2.07+0.12 2.33 £ 0.09b** 1.8D41a* | 1.69 £ 0.19a**
21 | 249+0.09] 1.73#8€.18a** | 2.31+0.14 1.96 £0.07 2.28 +0.13a*b  1.60.#3a** | 1.62 +0.16a**
28 | 256+0.11] 1.49#6€.07a** | 2.28+0.12a*| 1.91+0.10af 2.24 +£0.05a**by* 1.Z®.06a** | 1.67 + 0a**b*

Values are expressed as Mean + Stelvfive animals in each group. a values are signifttadifferen compared to control whe
n*P <0.05, * P <0.01, ** P <0.001 b values are significantly different comparedherespectiv ethylene glycol treated
groug when * P < 0.05, ** P < 0.01, ** P < 0.001.

:%
!‘gE,;J m 0 Day

E B 7 Days
Z 14 Days
é“ m 21 Days
- m 28 Days
2

Il | Vi VIl

Groups

\Y,

Fig.6 — Effect ofethanolic extract of K .pinnata fruit on urinary magnesiurr mg/24hrs

3.7. Kidney parameters (calcium, oxalate an(phosphate) determination

The deposition of the crystallimmponent in the renal tissue, namely oxalgd@psphate and calcium, w
increased in the stone forming ré&&roup Il). The ethanolic extract #figelia pinnatafruit at doses of 200mg and
400 mg/kg/dayreatment significant (P > 0.001) reduced the renal conteResults are shown in Tal7 and
figure 7.

8 -
CGroups
6 - m|
m|
4 - =
“Er. mV
= 2 A mv
=V
0 = VII
Calcium Oxalate Phosphate

Fig.7 -Effect of ethanolic extract ofKigelia pinnata fruit on Kidney parameters (calcium, oxalate anc phosphate) mg/g.

3.8.Serum parameters (creatinine and uric acic determination

The serum creatinine and uric acid was remarkataseased in urolithic control (Group IThe ethanolic extract of
Kigelia pinnatafruit at doses of 200mg and 400 mg/kg/ treatment significantlyR < 0.001) lowered the elevat
serum levels of creatinine and uric acid. Resuksshown in Tab 8 and figure 8.
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Table 7 -Determination of Kidney parameters (calcium, oxalate and phodgate) mg/g. Kidney mg/g

Parameter Group | Group Il Group Il Group VI Group V Group VI Group VII
Calcium 0.25+0.04| 0.41=+0.07a* 0.27 £0.02 0.24+0.14 0.28 £ 0.03b**| 0.37 +£0.08a* 0.33 £ 0.01a**p**
Oxalate 158+0.14| 6.46+0.11a* 1.74+£0.12 1.77 £0.15a% 2.01 £0.17a**b* 3.9140.1la**b** | 2.81+ 0.1la**b**

Phosphate 2.85+0.05 | 4.24 +0.14a* 257 +0.17a* | 2.87 +0.09a* 2.82 +0.14b**| 3.09 + 0.08a**b' | 2.99 * 0.14a**b**

Values are expressed as Mean + Stolfive animals in each group. a values are signiftbadifferen' compared to control whe
n*P <0.05, * P <0.01, ** P <0.001 b values are significantly different comparedherespectiv ethylene glycol treated
groug when * P < 0.05, ** P < 0.01, ** P < 0.001.

Table 8 -Determination of Serum parameters (creatinin  and uric acid) mg/dl. Serun mg/dl
Parameter Group | Group Il Group Il Group VI Group V Group VI Group VII
Creatinine 0.75+0.04 | 1.254#8.07a* 0.77 £0.02 0.74+0.14 0.82 +0.03b** | 1.02 £ 0.08a*b* 0.89 + 0.01a**b**
Uric acid 238+0.11 | 5.83+£0.09a* | 2.74+0.12a* | 2.37+0.15 2.51 £ 0.17a**b*t 4.674 0.11a**p** | 3.75 + 0.11la**b**

Values are expressed as Mean + Stalvfive animals in each group. a values are signifttadifferen compared to control whe
n*P <0.05, * P <0.01, ** P <0.001 b values are significantly different comparedherespectiv ethylene glycol treated
groug when * P < 0.05, ** P < 0.01, *** P < 0.001

- |
Groups
m|
=l
LY
LAY
mVI

=Vl

mg'dl

OFRLr NWRULION
1

Uric acid

Cretinine

Fig.8. Effect of ethanolicextract of Kigelia pinnata fruit on Serum parameters (creatinine and uric acid) mg/dl.

3.9 Histopathology of liversection

Liver section of a control rat, It icomposed of hexagonadal or pentagonadal lobulds e@htral veins an
peripheral hepatic triads or tetrads embedded imective tissue. Hepatocytes are arranged in tedd®cunning
radiantly from the central vein and are separagesifusoids containg Kupffer cells. They are regular and cont
a large spheroidal nucleus with a distinctly markadleolus and peripheral chromatin distribut

Liver section of urolithic control rat, in most hafe lobules, the trabecular structure is lightlyrred and, in the
remaining lobules, distinctly blurred. The cytopla®f some cells shows rare empty vac-type spaces. A
considerable number of Kupffer cells are observetthé sinusoid walls

Liver section of group Il and IV, in most hepattey, tte structure of nuclei is normal. They are reguliad
contain a large spheroidal nucleus with a distynetlarked nucleolus and peripheral chromatin distidn is
normal.

Liver section of group V, VI, VI, the trabeculatrscture of the lobules is blred in places. The cytoplasm of so
hepatocytes is enlarged, light, with vacuoles. ostihepatocytes, the structure of nuclei is noi

Group III

Group II Group IV
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Group V Gup VI Grougill
Group | - Control, Group Il - Urolithic control, @up Il - Test drug (200mg/kg), Group IV —Testg#00mg/kg), Group V —
Cystone (std.) + urolithic control, Group VI - Uithlic control + Test drug (200mg/kg),Group VII- Uithic control + Test
drug (400mg/kg).

DISCUSSION

Currently available drug regimens for managemenkidfey stone have certain drawbacks. Thereforeetiea
need for safer and more effective antiurolithicgiruThe use of traditional medicine and medicidahts in most
developing countries, as a normative basis formtlagntenance of good health, has been widely obdeKigelia
pinnatais a multipurpose medicinal plant with many atttdsiand considerable potentials.

Male rats were selected to induce urolithiasis beeadhe urinary system of male rats resemblesofitatmans and
earlier studies shown that the amount of stone sigpo in female rats was significantly less [24].

Urinary supersaturation with respect to stone fagnionstituents is generally considered to be drleeocausative
factors in calculogenesis. Previous studies inditahat, upon 14 days administration of ethyleneglto the
young albino rats resulted into the formation afalecalculi composed mainly of calcium oxalate. Di@chemical
mechanism for this process is related to an ineréashe urinary concentration of oxalate. Stonemttion in
ethylene glycol fed is caused by hyperoxaluria,cvhtauses increased renal retention and excrefiaxalate.
Renal calcium oxalate deposition by ethylene glynaiats is frequently used to mimic the urinargrst formation
[16], [25]. Therefore, this model was used to eatduthe protective effect of ethanolic extractidelia pinnata
fruit against urolithiasis.

Urinary chemistry is one of the important factonsdetermining the type of crystal formed and théure of
macromolecules included on the surface of the alysHence, the study of the urinary chemistryteglao the
calculi forming minerals was provided a good intima of the extent of stone formation.

By studying some previous reports [26] stone iniducty ethylene glycol caused an increase in ozadaid
decreasén calcium urinary excretion in the Group II. Thiaanolic extract oKigelia pinnatafruit treatment for 15
days significantly increased the urinary calciuneleas compared to the urolithic control.

Hyperoxaluria is a more significant risk factorthe pathogenesis of renal stone. It has been expdnat oxalate
play an important role in stone formation and hdmua 15-fold greater effect than urinary calciur][2
In our studies urinary oxalate was increased irylette glycol induced urolithic rats. The reduction oxalate
excretion was observed on ethanolic extradfigtlia pinnatafruit treatment. This decreased excretion of axala
may be due to the inhibition of formation of oxaléty the plant extract.

Normal urine contains many inorganic and organighitors of crystallization, magnesium is one swedll-known
inhibitors. Low levels of magnesium are also entered in stone formers as well as in stone-formig. The
magnesium levels return to normal on the drug itneat [28]. Magnesium complexes with oxalate andicedthe
supersaturation of calcium oxalate by reducingddeiration of calcium oxalate and as a consequesthees the
growth and nucleation rate of calcium oxalate @lgsf27]. Both the doses 200mg and 400 mg/kg/dasttmnolic
extract ofKigelia pinnatafruit for 15 days significantly increased the urpanagnesium level and thus reduces the
risk of stone formation.

In the present studies an increase in the urinhogphate level was observed in ethylene glycotdreeats (Group
I). Increased excretion of phosphate has beenrteghan stone formers [27]. Increased urinary phasp excretion
along with oxalate stress seems to provide an emvient appropriate for stone formation by formiradcizim

phosphate crystals, which epitaxially induces caicioxalate deposition [28], [24]. Treatment of eiblic extract
of Kigelia pinnatafruit lowered the excretion of phosphate and reducedsk®f stone formation.
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The increase in urinary uric acid excretion waseobed in urolithic rats. Increased excretion otwacid has been
reported in stone formers and hyperoxaluric. Ucid anterferes with calcium oxalate solubility [28] reatment of
ethanolic extract oKigelia pinnatafruit lowered the excretion of uric acid and reésithe risk of stone formation.

In urolithiasis, the glomerular filtration rate (Bfdecreases due to the obstruction to the outfiburine by stones

in urinary system. Due to this, the waste prodactigularly nitrogenous substances such as creatiand uric acid
get accumulated in blood [29]. The serum creatirsind uric acid was remarkably increased in urdittontrol
(Group II). The ethanolic extract dfigelia pinnata fruit at doses of 200mg and 400 mg/kg/day treatment
significantly P < 0.001) lowered the elevated serum levels oftiene& and uric acid.

CONCLUSION

The aim of the study was to assess the antiurolahbtivity of ethanolic extract dfigelia pinnatafruit on ethylene
glycol induced hyperoxaluria model in Wistar madésr Antiurolithic activity ofKigelia pinnatafruit extract was
confirmed by measuring the serum marker (creatinimé uric acid), tissue homogenate marker (calcinxalate
and phosphate), urinary parameter (calcium, oxafgiesphate, uric acid and magnesium) and urinatyub and
thus it significant reduced and prevented the gnavfturinary stones. These studies supported therftormation
regarding antiurolithic activity of the plant.

REFERENCES

[1.] Joshi C. Krishna, Singh Pahup, Taneja She@ts; J. Philip, Thomson H. RonaldTetrahedron1982 2703-
2708

[2.] Houghton PJ, Photion A, Uddin S, Shah P, Brimg M, Jackson SJ, RetsasPanta medical994 60: 430-
33.

[3.] Dorothy N. Akunyili, P.J. Houghton, Amala Ramdournal of Ethnopharmacolog$99% 35: 173-77.

[4.] Patel R.Vinay, Prakash R. Patel and Kajal &Hh8. Advances in Biological Resear2B1Q 23-26.

[5.] Carey M, Babud J, Rao V, Mohan Rharmacol2008 2: 234-245.

[6.] Govindachari R.T, Viswanathan Rhytochemistry 971, 1603-1606.

[7.] Jain GC, Gupta UC, Mathur Uournal of Phytological Resear@®02 15: 41-44.

[8.] Singh Abhishek, Sharma Umesh, Sharma Umashaihkara Vimlesh, Yadav Garim#nternational Journal of
Pharmacy and Pharmaceutical Scien2€4Q 23-26.

[9.] Park HK, Jeong BC, Sung M, Park M, Choi EYKBS,J Urol 2007 179:1620-6.

[10.] Stamatelou, Kiriaki K, Francis, Mildred E, @dle, Leroy M, Curhan Gary C. Time trends in rejgor
prevalence of kidney stones in the United Statédnéy International976 63: 1817-1823.

[11.] Khan SRUrol Int 1997 59:59-71.

[12.] Freitas AM, Schor N, Boim MABJU Int2002 89:829-34.

[13] Hoppe B, Langman CBPediatric Nephrolog003 986—991.

[14.] Lorke D.Archive Toxicology1983 54: 275-287.

[15.] Azu OO, Duru FIO, Osinubi AAAsian J.Pharm.l Clin. Re201Q 3: 84-88.

[16.] Atmani F, Slimani Y, Mimouni M, Hacht BBJU Inter2003 92: 137-40.

[17.] Medeiros DM, Mustafa MAJ Food Scil985 50: 585-7.

[18.] Verley, H. Practical Clinical BiochemistryBS Publishers, New Delh2003 11:356—-361.

[19.] Heaton, F.WJ. Clin. Pathol 196Q 13:358-360.

[20.] Fiske CH, Subbarow Y. Biol Chem1925 66: 375-400.

[21.] Hodgkinson A, Williams AClinica Chimica Actal972 36: 127-32.

[22.] Raghuramulu N, Madhavan N.K, Kalyanasunda@&nManual of Laboratory Techniques, first ed. Nadio
Institute of Nutrition, Hyderabad.983 23: 33-34.

[23.] Caraway W.T. Uric acid. Seligson, D. Stamtidtethods in Clinical Chemistry. Academic PressywiNéork,

London.1963 4:4238-4239.

[24.] Karadi R.V, Gadge N, Alagawadi K.R, SavadV/R]. EthnopharmacoR006;105:306—-311.

[25.] Lemann J, Worcestor E.M, Gray R.Wmhmerican Journal of Kidney Diseasd991; 27: 386—391.

[26.] Bashir S, Gilani A.HJ. Ethnopharmacol009 122:106-116.

[27.] Soundararajan P, Mahesh R, Ramesh T, Begitinlkd. J. Exp. Bial2006 44:981-986.

[28.] Selvam R, Kalaiselvi P, Govindaraj A, MurugdmM, Satishkumar A.SPharmacol 2001; 43: 89-93.

[29.] Ghodkar P.B. Chemical tests in kidney disedsxtbook of Medical Laboratory Technology, fiext. Bhalani
Publishing House, Mumbal, 994 118-132.

72
Pelagia Research Library



