S. Jose and S. Adikay/Journal of Natural Products, Vol. 8(2015): 93-99

ISSN 0974 — 5211

Journal of Natural Products
Volume 8 (2015)

www.JournalofNaturalProducts.Com

Research Paper

Evaluation of nephroprotective activity of | chnocarpus frutescens

Smitha Jose*, Sreedevi Adikay
Visveswarapura Institute of Pharmaceutical ScierBarsgalore, Karnataka.
*Corresponding Author
(Received 10Jan.2015; Revised 21March-240ct2Adéepted 270ct.2018)n-lined 28 Nov. 2015)

ABSTRACT
Nephrotoxicity is one of the most common kidneytlppeons and occurs when exposed
to antitumor drug Cisplatin. The aim of this studyas to evaluate the
nephroprotective activity of ethanolic extract bfhnocarpus frutescens against
cisplatin induced nephrotoxicity. Nephrotoxicity svainduced in rats by
administrating a single dose of cisplatin 6mg/ky and was manifested by high
levels of BUN, serum creatinine, serum total prgeiand urinarytotal proteins and
decreased creatinine clearance. The alcoholic extractobhocarpus frutescens was
administrated in two different doses from day 6-d&}} in curative regimen and the
higher dose was administered for ten days in tbelpractic regimen. Experimental
results suggest that the supplementation of extradticed the elevated serum
creatinine, blood urea nitrogen levels, lipid pedation level and improved the
creatinine clearance. The dose dependent proteefifeet of plantichnocarpus
frutescens may be due to free radical scavenging property.
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INTRODUCTION
Nephrotoxicity-defined as renal disease or dysfoncthat arises as a direct or
indirect result of exposure to medicines, induktiaenvironmental chemicals. The
periodical management of present day kidney aswatidiseases in allopathy is
expensive and has severe side effects. Hence sbaroh for nephroprotective drugs
from natural sources has greater importance.

Ichnocarpus frutescens L. (Family-Apocynaceae) is a woody black creeper
with slender branches found almost throughout Ingeato an altitude of 4000ft.
Previous studies on chemical constituents of thatplevealed the presence of phenyl
propanoids, sterols, flavanoids, coumarins, pheratids (Khanet al.,1997; Lakshmi
et al.,1985). A review of previous reported meditiproperties oflchnocarpus
frutescens include antidiabetic (Rakeshet al., 2008), angtigr(Pandurangan et al.,
2009), antitumor (Chidambaram et al., 2007), hgpatective activity
(Chidambaram et al., 2011) antioxidant activityH&am et al., 2014), analgesic and
anti-inflammatory activity (Nitinet al., 2010).
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Many Indian medicinal plants are reviewed as neptotective with fewer side
effects and are also inexpensive. The Indian iadit medicine suggests that the
plant I. frutescens as an alternative plant for Indian Sarassapal(Hzmidde
musindicus) and was used by tribals of Idukki, Kerala for ary diseases (Kumaret
al., 2012).The root powder of the plant was useti wiilk for diabetes, kidney stones
and fever. But the scientific data supporting tleghroprotective property of this
plant is lacking. Hence the present study was makien for evaluating the
nephroprotective activity ofchnocarpus frutescens since, no reports exists on this
plant till today.

MATERIALSAND METHODS
Plant Material and Chemicals: Ichnocarpus frutescens was collected from Idukki,
Kerala, India and authenticated by department tdrbg Nagarjuna ayurveda centre.
A specimen voucher number was deposited in col(®@&veswarapura Institute of
Pharmaceutical Sciences) herbarium for future esfe®s. The chemicals were
purchased from Merck India and Cisplatin was aggfnple from Caplin Labartories,
Pondicherry.
Preparation of the extract: The plantichnocarpus frutescens was collected, shade
dried and coarsely powdered to reflux with alcofml 3 hours maintaining the
temperature between 60-70°C and collected theati@tafter filtration. The residue
was further refluxed two times and collected thiafie. The resulting three filtrates
were collected and distilled to collect to get paréract of 140g and were suspended
in sterile water for experimental studies.
Phar macological studies
Acute toxicity studies: Acute toxicity studies were performed on albinizenof either
sex weighed (25-309g). The acute oral toxicity studg carried out as per guide lines
set by Organization for Economic Corporation and/édepment (OECD) received
for the purpose of control and supervision of expents on animals. One tenth of
median lethal dose (Ldg) was considered as effective dose (Ghosh et384)1
Animal selection: Wister rats weighed (200-250g) were selected anulimatized to
standard laboratory conditions (25+0.2°C) and naan&d for 12hour day and night
cycle. They were provided with regular rat chow airohking water. The animals
were maintained in these conditions for one wedkrbethe experimental session.
The studies were carried out according to the dnele of CPCSEA (Reg
NO.152/99/ CPCSEA dt23-09-10).
Experimental Model for Nehroprotector Activity: Wistar rats were weighed (200-
250g) and divided into 6 groups of six animals e&toup-I, received (1% tween 80)
for 15 days and Group-Il, (curative control) reesl\Cisplatin (6 mg/Kg, i.p; single
dose) on the first day and vehicle (1% twin 80nfr6"-day18". Group-Ill, received
Cisplatin on first day and plant extract (250mg@nir 6th-day1%. Group-IV, treated
with Cisplatin on first day and plant extract (50@) from 6-day1%. Group-V, acts
as a prophylactic control in which the animals wgiken with vehicle from 1-dayid
and Cisplastin on flday. Group-VI, was treated with plant extract (@ from 1-
day1d" and cisplastin on i1day. On 18 day blood and urine were collected from all
six groups for biochemical estimation. For lipidrgadation studies in kidney, on
16" day, the rats from each group have to be ana&Hetusing sodium
phenobarbitone (60mg/Kg) and kidneys were isolafét blood was collected on
15" day to analyze Serum Creatinine, (Jaffes AlkaRierate method, (Philip, 1994)
Serum Total Protiens, (Biuret method) (Godkar, 398dd Blood Urea Nitrogen
(BUN); (DAM method), (Wybengo 1971). Urine was ealled to analyze Urine

Copyright © 2015, Journal of Natural Products, INDBY. Sudhanshu Tiwari, All rights reserved 94



S. Jose and S. Adikay/Journal of Natural Products, Vol. 8(2015): 93-99

Creatinine (Alkaline Picrate method) (Godkar, 19%H)d Urine Total Proteins
(Turbidimetry method) (Godkar, 1994). Formalin mre®d samples of kidneys from
various groups used for histopathological studie$ @ntrifugated, homogenate was
used for lipid peroxidation studies (Heath and Rackethod, 1968).
Serum Analysis. The blood was collected on Ylélay and serum was separated by
centrifugation at 10000rpm for 10 min. and analyZed creatinine, blood urea
nitrogen and serum proteins (Caraway et al., 1963).
Collection and Urine Analysis. All animals were kept in individual metabolic ey
and had free access to drinking water during theeucollection period. The urine
was collected for 24h on T8ay. A drop of concentrated hydrochloric acid wadeal
to the urine to analyze urine creatinine and uyimaotein (Caraway et al., 1963)
In vivo Lipid peroxidation: The degree of lipid peroxide formation was asdalyg
monitoring thiobarbituric reactive substance foriat Stock solution of 15% w/v
trichloro acetic acid (TCA) 0.375% wi/v of thiobaric acid (TBA) and 0.25 N HCI.
The solution was mildly heated to assist the digswh of TCA. Further combine 1ml
of biological sample (1-2mg of membrane protein. bf@.2pmole of lipid phosphate)
with 2ml of TCA-TBA HCI and mixed thoroughly. Thehe solution was heated for
in a boiling water bath and allowed to cool. Aftaroling, the flocculent precipitate
was removed by centrifugation at 2500rpm for 2md at 535nm against the blank.
The concentration of malonodi aldehyde of the samyds calculated by following
formula using an extinction coefficient 1.56XM* cm™® % inhibition.

Inhibition(%) = (ControlOD — TestOD) X 100/ControlOD
Histopathological studies: The kidneys from all groups were isolated and prese
in 10% neutral buffered formalin solution. Sectomere stained with haematoxylin
and eosin and observed under standard microsctéygecdntrifuge homogenate was
used for lipid peroxidation studies.
Statistical analysis: The results were expressed as MeantSEM and all wlata
subjected to ANOVA followed by Dunnetts test. TheP value of <0.05 was
considered statistically significant.

RESULTS

Effect of I1chnocrpus frutescenson serum parameters. The effect ofl. frutescens on
serum parameters are shownTiable 1. In Cisplatin induced group, the levels of
serum creatinine, serum protein and Blood Ureaolyéan (BUN) were significantly
increased #<0.05) when compared with the positive control. bpoipplementation
of Ichnocarpus frutescens  with (250 and 500mg) in Group 1l and IV, thesas a
significant decline P<0.05) in serum marker levels. In prophylacticimegn, the
treatment with the extract of (500mg/Kg) for teryslahowed a significant reduction

in serum marker levels in Group VI when compareddsitive control group.
Table-1: Effect of Ichnocarpus frutescens extract on serum parameters.

Groups B UN Serum creatinine Serum totalprotein Lipid peroxidation
(mg/dl) (mg/dl) (g/dl) (% inhibition)
I 39.92 +1.45 0.56+0.11 553+1.1
Il 56.82 + 0.95 2.19+0.8 9.1+0.4 -
11l 49.15 #1.5% 1.93 +0.6* 8.2 +0.2* 14*
v 38.2+2.18" 0.72 +0.5% 6.5 +0.7° 35*
V 58.92+1.7 2.98 +0.5 7.1 +0.5 -
VI 40.85+0.97* 1.16 +0.8* 6.1 +0.1*c 9*

Mean SD, n=6, *Significant pharmacological actiyit{?<0.05; *P<0.05 compared with curative
control. "P<0.05compared with curative control’P< 0.05 compared with prophylatic control.
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Effect of Ichnocarpus frutescens urine parameters. The deterioration of the renal
functions induced by the cisplatin shownTiable 2. The administration of Cisplatin
caused significant reductionP<€0.05) in creatinine clearance and increased the
excretion of urinary protein in curative controld@p Il and preventive control in
Group V when compared to the normal control grolmp. curative regimen, the
treatment with extracts in Group Ill and IV animadsreased creatinine clearance and
reduced the elevated levels of total protein exmmetaused by cisplatin compared to
cisplatin control Group Il. Animals in the prevergtiregimen (Group VI) also showed

significant protection against cisplatin inducetets.
Table-2: Effect of extract of Ichnocarpus frutescens on renal parameters.

Groups | Urinetotal protein | Creatinineclearance | Body weight
(mg/day) (ml/h/100gBd.Wt) (9)

I 5.9+0.8 19.8+0.5 215.0+5.0
Il 14.5+1.8 9.5+0.1 180.8+5.5
11 12.1 +0.3*a 12.5 +0.8*a 189 +3.4*a
v 7.8 £0.5*b 16.0 +0.28*b 209 .3 £ 3.0*b
\Y 15.2+15 7.2 0.5 182.5+2.8
VI 13.5 +0.6*c 10.6 +1.1*c 192 +5.1*c

. Foot notes are same as mention in table-1.

Lipid peroxidation: Administration of Cisplatin caused significant iaase in the
levels of Malondialdehyde (MDA) in curative coritr@roup 1) and preventive
control (Group V) when compared to normal contnaup <0.05). This indicated
that increased lipid peroxidation in Group Il anc&Mmals. A significant reduction in
MDA level was observed in animals treated with pkxtracts (Groups Il and Group
IV) animals when compared to curative control grolipe higher dose was very
effective in prevention of oxidative damage indudsdcisplatin. The prophylactic
treatment group which is treated with extract fem tdlays and cisplatin on t}llday
also decreased the MDA levels compared to proptiglaontrol group P<0.05).
Histopathological studies: Studies showed degeneration of glomeruli due tpl&lis
administration. The pathological conditions werduged and almost reversed when
administered with 500mg/kg of alcoholic extract. eTprophylactic extract also
sustained with mild degenerative changes and edlst ¢

DISCUSSION

Cisplatin, a widely accepted antineoplastic ages¢duin the treatment of solid

tumors, head neck, ovarian and lung cancers. Hawtbeeclinical usefulness of this

drug is limited due to its dose related nephrotibxi€Taguchi et al., 2005). The

kidney accumulates cisplatin to a greater degraa tither organs and is the major
route of excretion. The concentrations of cisplatiproximal tubule epithelial cells

are about five times the serum concentration (Bogthal., 1987). Cisplatin is

accumulated by peritubular uptake in both the pmaiand distal nephrons. Theg S

segment of the proximal tubule accumulates the dsgltoncentration of cisplatin

(Baddreldin et al., 2006).  This disproportionateumulation of cisplatin in kidney

tissue contributes to nephrotoxicity. This can leadcute renal failure (Kawai et al.,
2006).The mechanism for renal injury has been dlead of intense investigation and
recent studies suggest that inflammation, oxidatheess injury, and apoptosis
probably explain part of this injury (Hanigan et, &2003; Ramesh et al., 1991).
Several evidences reported that cisplatin induessalr damage by free radical
generation (Kawai et al., 2006). Nephrotoxic effecctisplatin ranges from mild sub
lethal changes to inflammatory responses.
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The result of our study for serum parameters redeahat cisplatin
administration produced acute tubular damage wisicddvidenced from the elevated
levels of serum creatinine, serum urea, serum imtand decreased creatinine
clearance. This is a clear indication of decreaseglomerular filtration rate.
Treatment of animals with different doses lehnocarpus frutescens reduced the
levels of raised serum urea, serum creatinine,s@ndm proteins and increased the
creatinine clearance in a dose dependent mannereXthact also showed significant
preventive effect due to the presence of sufficemiount of extract in animals to
prevent cisplatin toxicity.

The renal damage is produced within one hour affeministration. Hence the
presence of protective agent in the renal tissuss mve reduced the toxic effects of
cisplatin. In the prophylactic regimen the treatmef animals with 500mg/Kg
reduced the effects caused by cisplatin.

Previous report suggests that the plants posspd&itvonoids exhibits
antioxidant property and they can scavenge freacaksd resulting in nephro
protection (Wegner et al., 1999). Hence antioxidaarid free radical scavengers of
natural, synthetic and semi synthetic origin mightvide nephro protection against
cisplatin induced renal injuryichnocarpus frutescens is one such plant possessing
antioxidant properties due to presence of flavamoahd can combat cisplatin
nephrotoxicity (Khan et al., 1997). Several studstated that the mechanism of
nephrotoxicity is related to depletion of antioxitianechanism and by initiation of
lipid peroxidation (Safirstein et al., 1984). Sianileffective nephroprotection was
seen in ethanolic extract Giraptophyllumpictum (L) and glucosides of ascorbic acid
anda-tocopherol (Dani et al., 2008).The potential dfagtolic extract ofchnocarpus
frutescens against cisplatin therapy may be attributed toathggoxidant mechanism.

In the present lipid peroxidation studies, aninmakstreated with plant extract
showed moderate protection against cisplastin ieduglevated levels of MDA. In
curative regimen, group IV received higher dosdadbhocarpus frutescens showed
better protection and decreased levels of MDA. Haene was confirmed by
histopathological studiegFigure 1-6). Hence the antioxidants and free radical
scavengers present in the plant might have proviggdhroprotection.

Fig-1: Section of rat kidney with normal Fig-2: Section of rat kidney treated with
glomerulai, proximal and distal cisplatin (curative control).
tubules. ¢ Showed glomeruline unremarkable and most of the
tubules show desquamation with epithelial casts.
(Massive total necrosis).

Copyright © 2015, Journal of Natural Products, INDBY. Sudhanshu Tiwari, All rights reserved 97



S. Jose and S. Adikay/Journal of Natural Products, Vol. 8(2015): 93-99

Fig- 3 Sectlonof rat kldney with extract of Fig-4: Section of rat kidney with extract of I.
| frutescens (200mg/kg). frutescens (400mg/kg) with maintained

»  Showed congestion in glomerulai, proximal and glomerulai, proximal and distal tubules.
distal tubules (Moderate interstitial congestion). «  Recovery of interstitial congest|on

Fig-5: Sectlon of rat kldney in prophylatlc Fig-6: Section of rat kldney treated with extract
control. of I. frutescens (Prophylatic control).
e Showed glomerulaiun remarkable, desqumatton Showed presence of cast cells and less interstitial
is seen with epethelial cells and lymphocytic congestion (Moderate recovery in interstitial
infilteration (Severe interstitial congestion). congestion).

CONCLUSION

The experimental result proves the ethanolic ekwétchnocarpus frutescens could
prevent cisplatin nephrotoxicity. Supplementatadn chnocarpus frutescens during
cisplatin therapy reduced the risk of cisplatin uoeld nephrotoxicity in a dose
dependent manner. The extract also showed signifipeeventive effect due to
presence of sufficient amount of antioxidants tevpnt the effects of cisplatin.
Therefore the ethanolic extract bdhnocarpus frutescens can be used as a natural
source of nephroprotective agent against cisplatinced nephrotoxicity.
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