ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/306346562

Nephroprotective Potential of Standardized Herbals Described In Ayurveda: A
Comparative Study

Article in Journal of Chemical and Pharmaceutical Research - August 2016

CITATIONS READS
4 837
4 authors:

G Durgavati Yadav % Dr. Amit Kumar Sharma

All India Institute of Medical Sciences {: .4 LalsaPolytechnic College Ghazipur
29 PUBLICATIONS 281 CITATIONS 17 PUBLICATIONS 398 CITATIONS
SEE PROFILE SEE PROFILE
2 Shivani Srivastava Yamini Bhusan Tripathi
Yale University Banaras Hindu University
49 PUBLICATIONS 303 CITATIONS 219 PUBLICATIONS 5,636 CITATIONS
SEE PROFILE SEE PROFILE

All content following this page was uploaded by Shivani Srivastava on 01 September 2016.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/306346562_Nephroprotective_Potential_of_Standardized_Herbals_Described_In_Ayurveda_A_Comparative_Study?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/306346562_Nephroprotective_Potential_of_Standardized_Herbals_Described_In_Ayurveda_A_Comparative_Study?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Durgavati-Yadav?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Durgavati-Yadav?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/All-India-Institute-of-Medical-Sciences?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Durgavati-Yadav?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Dr-Amit-Sharma-3?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Dr-Amit-Sharma-3?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Dr-Amit-Sharma-3?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shivani-Srivastava-10?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shivani-Srivastava-10?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Yale-University?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shivani-Srivastava-10?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Yamini-Bhusan-Tripathi?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Yamini-Bhusan-Tripathi?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Banaras-Hindu-University?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Yamini-Bhusan-Tripathi?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shivani-Srivastava-10?enrichId=rgreq-9d727ae3bc82209edbc2918a51ff3439-XXX&enrichSource=Y292ZXJQYWdlOzMwNjM0NjU2MjtBUzo0MDEzMjUwODgxMDAzNTRAMTQ3MjY5NDc2NTA2MQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf

Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, A®, 8(8):419-427

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Nephroprotective Potential of Standardized Herbaldescribed In Ayurveda:
A Comparative Study

Durgavati Yadav, Amit K. Sharma, Shivani Srivastavaand Yamini B. Tripathi

Department of Medicinal Chemistry, Institute of Néadl Sciences, Banaras Hindu University, Varan#siia

ABSTRACT

Acute kidney injury (AKI) is a severe threat to thedern drug treatment. There are only few drugglviare in
clinical practice to revert the process of acutgm®pathy. In Ayurveda, an ancient Indian systenmeflicine,
several plants are designated for repair of kidadyormalities but enough experimental data are anailable.
Here we have explored the nephroprotection of gochsmportant medicinal plants. Water decoctiorCoataeva
nurvala, Pueraria tuberosa, Pterocarpus santalin@ddhizzia lebbek, Boerhaavia diffusa and Tribulesrdstris
were standardized. AKI was induced by injectinglaisn (6mg/kg BW, ip). Drug dose (50 mg/100 g B@th) was
given orally for five days to cisplatin induced Atéts. On the 5 day urea, creatinine, creatinine clearance, lipid
peroxidation and antioxidant status were measuredKl rats. On 18 day following parameters in treated groups
were determined and comparisons were drawn. Tregtedips have reached the normal values of supeeoxid
dismutase and catalase. Antioxidant properties vertner correlated with reducing potential, tangjrflavonoids
and phenolic content of the fraction; verified blyirT Layer Chromatography. Present investigationgasis that
the water decoction of the selected herbals haevatgignificant protection against cisplatin inducgHl.

Keywords: Antioxidants, AKI,Cisplatin, Medicinal plants.

INTRODUCTION

Cisplatin is one of the widely used drugs for theatment of solid tumors in the various forms ohaa.
Nephrotoxicity of cisplatin (cis-diamminedichloragihum II) limits its clinical use [1]. Effects orenal tissue are
healed naturally by hydration therapy but very wfiteends up in the acute kidney injury. Renaluial is the main
cause of death in cisplatin (CP) induced nephrotgx[2]. Several molecular mechanisms have beemdao be
involved in nephrotoxicity such as oxidative stregflammation and apoptosis. Cisplatin-inducedtactenal
tubular epithelial cell damage is one of the mogtartant effects [3]. It acts by three mechanisoxiglative stress,
inflammatory reactions in the cells of glomerulusdaubular apoptosis in the kidney tissue sinces ihighly
nephrotoxic in dose dependent manner [4]. Cispletim coordinate complex of platinum. Platinum bsgto
accumulate in the epithelial tubular cells leadinghe oxidative stress which in turn causes irszéa the levels of
IL-6, TNF-o [5]. It causes steep rise in molecular marker [&wé IL-B, iINOS, ICAM-1, p53, NF-kB etc [6, 7].
Caspase-3 directly acts on B@husing its release from the mitochondria leadingpoptosis and finally death of
the cells. There is an intensive study in the neddigorld to develop strategies to reduce its neoixio effects.
Various plants have been used in the Ayurvedicesysto ameliorate the toxic effect of different neyhbxic
complications [8]. Here we have demonstrated theparative study of the effects of six plants wideked in
Indian Ayurveda. Nephrotoxicity of CP was evidenced byrdase in the Body weight, increase in kidney/body
ratio and decrease in the percent survival of rmatsicity effects were confirmed biochemically byeasuring the
kidney function parameters in serum and level ofioaidant enzymes in blood hemolysates and kidney
homogenates. Brief description of the nephropraotegilants are given below:-
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Varun (Crataeva nurvala, Family-Capparidaceae)

Bark of the Varun is cytotoxic and contraceptiveed in kidney bladder stones, urinary disordergrievomiting
and gastric irritation. Roots and bark have laxatwnd lithontripic property; increases appetite hilidry secretion
[9]. Varun bark contains various constituents li&aponins, flavonoids, sterols, glucosilinates, lcedgohol,
friedelin, cadabicine diacetate, lupeol, betuliméid and diosgenin [10, 11].

Bidarikand (Pueraria tuberosa, Family-Fabaceae)

Tuber of this plant is widely used in different Ayadic formulations [12, 13]. They are generallgdiss tonic and
laxatives. Tuber contains flavonoids such as dajdpuerarin, genistin, puerarone, tuberosin, binthaA,
biochanin B [14, 15, 16] etc. It also contains cstan (tuberostan), puerarostan, epoxychalcanotypaeosanol)
and pterocarpanoids which are very specific to giet [17].The plant tuber is nephroprotectiveshswn our
earlier reports [18].

Lalchandan (Pterocarpus santalinus Linn., Family-Fabaceae)

Heartwood extract of Lalchandanused as an anti-inflammatory, wound healing, arssdgend for diseases related
to the blood. Its external applications are recomueel for skin diseases and ulcers [19]. Its heantine enriched
with tannins is an effective medicine which is richsantalin, pterocarpin, lignins named as saharanosednin,
dibenzylghitylo-O-lactone, isoflavone glycosideanrely 4,5 dihydroxy 7-op methyl isoflavone, 3-@Hglucoside,
auron glycosides, pentacyclic triterpenes namelketd otenanelt is also a rich source oflavonoids,
isoflavonoids, phenanthrenedione and chalcones [B]water decoction is used as a medicine suiggeshe
efficacy of its polar phytochemicals [21]. Sometlod earlier reports have shown its inhibitory riold.PS induced
TNF-a expression on macrophages [22]. Presently therenareports are available regarding its nephreptivie
potential.

Shirish (Albizzia |ebbek, Family-Fabaceae)

Shirish bark is well known for its anti-allergic cianti-asthmatic properties [23]. Its stem contdins sugars; D-
glucose, D-galactose, D-arabinose, D-xylose anddbsrase. It also contains six amino acids viz glycadanine,
valine, phenylalanine and leucine [24]. It is arpartant source of chemicals like melacacidin, dteritavonoids,
saponins etc. It acts as a relieving agent in résflammation, treating ulcers associated withegjl controlling
bleeding and enhancing healing processes in inflamacous membranes [23]. It is proved to be ancede
anticancerous agent in recent studies [25].

Punarnava Boerhaavia diffusa, Family-Nyctaginaceae)

Roots of this creeper are widely used to trearmateinflammation of all kinds [26]. It containsn@us constituents
like alkaloids (punarnavine), rotenoids (boeravie®nA-F) and other phytochemicals. The most intargst
metabolites from therapeutic point of view are th&enoids known as boeravinones (A-F) and punasideo a
phenolic glycoside present in the roots [27]. Begmanes (A-F) are very specific to this plant.

Chhota Gokshuru (Tribulus terrestris, Family-Zygophyllaceae)

Chhota Gokshuris used as a tonic and an aphrodisiac. It hatituand uricosuric effects [28, 29]. It has been
widely used in folk medicine throughotle history for conditions such as impotency, ederh@&umatism,
hypertension, and kidney stong, 31]. Since kidney diseases are considapitta abnormality in Ayurvedic
system addressing [8]. So we explored the poteatfatt of this plant on acute kidney injury expeental model.
Late Prof. S N Tripathi of Department of Kayactshit Institute of Medical Sciences, Banaras Hindivéhsity had
used this plant in management of nephritic syndromfeolyherbal formulation developed by him in 1984ich is
still in chemical use (personal communication).

Here we have tried to explore the nephroprotecpvéential of the medicinal plants addressed in Agda.
Mechanisms underlying the protective effects wenestigated through intense study of the oxidasitress and
antioxidants. Our study gives very crisp idea altbetcomparative effect of the selected importanbal plants.

EXPERIMENTAL SECTION

Materials

Chemicals and reagents were obtained from Sigméadcdhlathemical Co. (St. Louis, USA). Cisplatin wastained
from Fresenius Kabi Oncology Ltd. HP, India. Drigldnt materials were collected from the Ayurvedi@apnacy,
Banaras Hindu University, Varanasi, India. Autheation of the herbs were done by Prof. K. N. Dwivefithe
Department of Dravyaguna, IMS, BHU by letter no T34/139 comparing the characteristics of the tplan
mentioned in botanical texts and other floras [3].experimental animals were maintained in propggienic
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condition. Animal experimentation protocol were epged by Animal Ethical Committee, IMS, BHU by kettno
Dean/2012-13/192.

Preparation of water decoction of the herbals

Fresh herbal plant parts were collected from Aydiweyarden, BHU and washed thoroughly. Fresh afetiion
free parts were isolated and shade dried. Twerdyngrof mechanically made coarse powder of eacht plare
taken and it's four times water was added. Mixtwas boiled till the one fourth of volume remained the
container. Water decoction was sieved with muslothcto remove the unwanted particles. Oil and oasi
components were found to be present in the decoutfdle volatile components were absent.

Standardization of the water decoction fractions:

Preparation of Ethylaceate and Butanolic fraction br TLC fingerprinting

Aqueous fraction of each plant was mixed properith wqual amount of pure ethylacetate and vortexgdrously
for 15 minutes. After centrifugation at 1500 rpnpper layer of ethylacetate was taken in a sepaudie. Then,
ethylacetate fraction containing various constitaemere concentrated on waterbath making one-tefntihe initial
volume. Further the bottom layer (that is remainaggioeus layer) was again mixed and vortexed pisopéth

same amount of pure butanol for 15 minutes. Afemtiifugation at 1500 rpm, upper layer of the botamas
separated out. TLC fingerprinting analysis was dortgoth the fractions for the presence of phytstibments.

Determination of Reducing potential of the plants

Reducing potential was determined according todiscribed method [32, 33]. High absorbance of #aetion
mixture indicates high reducing power. Butylateditoxy toluene (BHT) was used as a standard for emispn.
Reducing power was measured by varying the coretémtr of the extracts and the contact time. It shdke
overall antioxidant activity of the plant.

Experimental design, animal groupings and the drugreatment

Healthy animals were randomly divided into eighaugys (n = 6).

*Group 1- Normal control rats administered orallyha¢quivalent volume of normal saline.

*Group 2 — Rats were administered with single ddsésplatin (6 mg/kg, ip).

*Group 3A - CP treated rats given with aqueousifsaadf Crataeva nurvaldark (50 mg/100g BW).

*Group 3B - CP treated rats given with aqueousifraaif Pueraria tuberosdauber (50 mg/100g BW).

*Group 3C - CP treated rats given with aqueousifmcif Pterocarpus santalinuseartwood (50 mg/100g BW).
*Group 3D - CP treated rats given with aqueousitracif Albizzia lebbeK50 mg/100g BW).

*Group 3E - CP treated rats given with aqueousifraaif Boerhaavia diffusg50 mg/100g BW).

*Group 3F - CP treated rats given with aqueousifmaaif Tribulus terrestrigf50 mg/100g BW).

Sixty four healthy male and female albino rats (200 g weight) of Charles Foster strain were ch@s®hdivided
into groups (n = 8). Vehicle, cisplatin and aquefrastions were given according to the above expenital design.
Cisplatin induced nephrotoxicity is a standard expental model for AKI. CP was given to 3 hrs fakteats

(6mg/kg BW, ip) before and after which induced ackidney injury following acute renal failure shawgithe rise
in blood urea and creatinine off Hay. Few rats were died initially due to extremridity of the CP; while few
others were died in the drug treated group alsavstgpthat in case of extreme toxicity, herbahktraent is not so
effective. Group one served as normal control awtived normal saline throughout the experimenbu@rtwo

(untreated) rats received single dose of CP intéomeally. Other groups were received single dosEP which

resulted in significant rise in serum creatinineeay renal malondialdehyde and decline in the igat clearance.
Toxicity of CP was evidenced by the decrease irylweight, increase in kidney/body weight ratio aletrease in
cumulative percent survival of rats. Toxicity wamtirmed biochemically by measuring kidney functjpsrameters
and oxidative stress markers. One week before ha@dninistration; rats were caged individually imatabolic

cage to obtain 6 hrs urine collection for normduea of creatinine clearance.

Herbal treatments were administered orally for $sdat a dose of 50 mg/100g BW daily of each fracfiom the

6" day of CP treated rats. After treatment, urinamyctional parameters [34] were analysed:; bloodelsas kidney
tissues were isolated and analyzed after sacufithe rats. Parameters such as serum urea [3bjnseeatinine
(Cr) [36], plasma lipid peroxidation (LPO) [37], tatase (CAT) [38] and superoxide dismutase (SO [3
activities were determined. Drug treated rats shibleaver blood urea and creatinine as compareddauttireated
rats. In addition, treatment with CP resulted inelepment of a functional change in the kidney whib marked
tubular necrosis was observed. Tubular dilation seen in the kidney of rats with cloudy swellingnefe were no
such marked changes in the structural parameterts Were sacrificed on T0day of cisplatin administration.
Kidney was preserved at -80°C for antioxidant asialjthrough RT-PCR. 10% homogenate was prepared in
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phosphate buffer saline and above antioxidant petens were determined at optimum temperature tarens
accuracy during the experiment.

Protein estimation
Protein content was estimated by Bradford assagn{&i USA) using bovine serum albumin (BSA) as stathd

Reverse transcriptase PCR (RT-PCR)

RNA extraction from kidney tissue was done by usimgol reagent (Himedia Mumbai, India). Five migram of
total RNA was reverse transcribed with supersdiifiRNase H-reverse transcriptase (RT) using rantiexamers
according to the manufacturer’s instructions (femtas). The primer for rat SOD: forward (F) 5’- T@GRG AAA
CAT GGC GGT CC-3’; reverse(R)5-CAG TTA GCA GGC CAGAG AT-3'and for rat GAPDH forward (F):5'-
AGT GAG GAG CAG GTT GAG GA-3’; reverse(R) 5- CAGTR GCA GGC CAG CAG AT-3. The PCR
product length of rat SOD and GAPDH were 387 BP 24l BP respectively. Amplification was carried guRul
c-DNA, 2mmol/L dNTPs, 1.5 mmol/L MgClI2, 04mmol/L of primer, 0.1umol/L of each primer (for GAPDH) 1U
Taq DNA polymerase (Genaxy scientific PVT.LTD). Tseps for SOD: initial denaturation at 94°C fomf,
followed by 35 cycles of 94°C for 45 sec, 55°C 36rsec, 72°C for 1.3 min and final extension atC7#r 10 min.
The steps for GAPDH : initial denaturation at 946€3 min, followed by 35 cycles of 94°C for 30 s&8°C for 30
sec, 72°C for 45 sec and final extension at 781G fmin. Amplified products were separated with 28arose gel
electrophoresis. The bands were identified basetherproduct size using 100-bp ladder. The optieaisity of
SOD were determined with alpha imager (Bio-RadY ampressed as the ratio against GAPDH. All RT-PCR
experiments were performed in triplicate from astethree independent treatments.

RESULTS AND DISCUSSION

Graphical representation of Kaplan-Meier survival aurve for water decoction treated of different plans

This graph gives a brief idea about the probabdityhe surviving rats in the experiment. Rats wgikeen different
doses for ten days consecutively and provided dotless to diet and water. Selected plants dosésswitvival
probability and the number of rats surviving afg@ring the cisplatin dose was depicted in the gréfp. 1). Few
rats started to die aftel"Slay day cisplatin treatment as evidenced in tieecu

Survival curve Probaility

category

(— 'normal saline
Tuntreated
50 mgHon g B Varun
—30 maM oo g B
Biclarikand
0.8 S0 mgMo0 g BwW
Lalchandan
150 mgM 00 g BW Shirish
S0 mgM o0 g BWYW Punarva
S0 mg /100 g BWW Chhota
Gokshuru

1.0

0.6

0.4

Survival Probability

0.2

0.0

T T T
0o 2.00 4.00 5.00 5.00 10.00

Number of Days

Figure 1: Kaplan-Meier Survival graph for untreated and treated groups in CP induced AKI rats

Fig: 1 Survival chart of rats for normal group, nieatted group and treated group ie Varun, Bidarikhatthandan,
Shirish, Punarnava and Chhota Gokshuru with 50 @@gl BW each. They are denoted by different colatfithe
lines. Some treated group rats were died on thday, & and 9" day showing that excessive damage to kidneys
cannot be simply reversed by administration of kb

TLC Fingerprinting and analysis

TLC profile shows the antioxidant, reducing potehtiorrelation. Most of the values of the lambdacraee similar
with one another depicting uniformity in chemicaitacacteristics (Table No 1) and their similar fumecal
metabolism in toxicity study. Phytoconstituents @kploids & tannins, flavonoids) are present ia fHant as it is
indicated by Rvalues in the TLC profile and UV spectrum fingénprAlkaloids show Rf value at 0.52 and tannins
at 0.69 as compared with the standard drug.
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Table No 1: TLC analysis and.max of water decoction of the selected plants

R: values
. Ethylaceate fraction {solvent system, ethylaceateButanolic fraction {solvent system, benzene: «
S.No Melcgﬁltgal methanol (8.5:1.5)} methanol (8.5:1.5)} M ”‘axra(rI]olg) uv
P Detection by iodine Detection by UV Detection by iodine Detection by UV 9
chamber lamp chamber lamp

1 Varun CN) 0.21,0.71, 0.73, 0.95 0.21,0.71,0.73,0.p5 9,00233, 0.58, 0.85 032, (())833 061, 228 nm

2 B|d(apr!|l_;and 0.21,0.71, 0.57, 0.96 0.24,0.46,0.74 0.98 a4, 0.99 0.11, 0.68, 0.98 227 nm
"a'c(gg”da” 0.35,0.78,0.90,0.99|  0.38,0.64,0.95,0.09 (&S, 0.65,0.99| 0.32, 0.61, 0.80, 0.09 218 nm

4 Shirish AL) 0.21, 0.69, 0.70, 0.96 0.23,0.46,0.71, 0.p7 9,00%7, 0.98 0.59, 0.75, 0.90 230 nm
P“(”E;"‘g)‘a"a 0.17,0.57,0.61,0.96|  0.13,0.52, 0.64, 0.p8 284, 0.98 0.47, 0.89, 0.99 221 nm
Gokshuru 0.34, 0.69, 0.78, 0.87 0.32, 0.56, 0.61,

6 D) 0.69, 0.73, 0.96, 0.86 0.96 0.30, 0.54, 0.60, 0.99 0.93, 0.95 232 nm

Data’ Were Expressed as the Mean of Triplicate.

Reducing potential of the herbals

Plants with good reducing potential are also gobftee radical scavenging activity showing positoerelation
with the antioxidant activity of the plants (Tab® 2). The increasing reducing potential with iragieg dose in
concentration as compared to the standard indigated reducing potential.

Table No 2: Reducing potentidl of water decoction of the selected plants.

Conc. pg/ml CN PT PS | AL BD TT BHT (std compound)
100 0.034+0.01q  0.022+0.000 0.105+0.012  0.190.010.0880.011| 0.032+0.010 0.251+0.054
300 0.101+0.022 0.045+0.01p  0.145:0.018 0.289+0.pZR101+0.015| 0.09+0.019 0.348+0.064
500 0.167+0.011] 0.111+0.02p 0.239+0.0L2 0.371+0.p16167+0.011] 0.15+0.022 0.631+0.053
1000 0.235#0.014 0.201+0.032 0.336£0.019 0.5268J0D.258+0.022| 0.233+0.03f 0.858+0.015

3000 0.305#0.067 0.303+0.039 0.426:+0.0P3 0.6768)J0D.358+0.034f 0.333+0.02f 1.138+0.025
5000 0.40240.059 0.411+0.015 0.586+0.043 0.769#0J0D.459+0.059| 0.445+0.01p 1.118+0.019

Data’ were Expressed as the Mean of Triplicate.

Changes in urea and creatinine levels

Most important limiting factor in cisplatin use its side effect on the physiology of kidney. Nepgbsacity in
experimental model was characterized by the elewaif serum markers (urea and creatinine), detgi@nr of renal
functional parameters are shown in the Table No 3.

Table No 3:Comparison of urea and creatinine among groups (meeSD) of cisplatin induced AKI rats

Changes in the body weight

d

S.No | Group Experiment Urea (mg/dl Creatinine (g
1 1 Normal 32.58+3.56 0.13+0.06
2 2 Exp cont 82.84+12.55% 0.84+0.11
3 3A Varun(Createva nurvula) 66.66+10.72 0.60+0.05
4 3B Bidarikand(Pueraria tuberosa) 50.29+11.98 0.44+0.08**
5 3C LalchandaffPterocarpus santalinus)| 36.86+8.96** 0.61+0.03
6 3D Shirish Albizzia lebbek) 56.16+9.26** 0.69+0.02
7 3E PunarnavéBoerhaavia diffusa) 93.574£10.89** 1.38+0.06
8 3F Chhota Gokshur(Tribulus terrestriy | 71.47+11.78** 0.81+0.07

Values are significantly different (*compared totl and” compared to cisplatin group; P < 0.01) within thense column

Cisplatin administration caused rapid decline i lody weight (Table No 4). There was sharp deergathe body
weight with hypertrophy of the kidney as showntie table by kidney index values. Reduction in bagyght by
CP treatment is due to the injured renal tubuldi®idng the loss of tubular cells to reabsorb watsading to
dehydration and decrease in body weight. Increagedry volume might also be the reason behinddbe of body
weight.
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Table No 4: Comparison of body weight and kidney idex among groups (mean + SD) of cisplatin inducedt rats

Groups Experiments Basal weight @ay | Initial weight, 8day | Final weight, 18 day | Kidney index
1 Normal control 120+3.45 123+2.56 128+2.65 3.1580.
2 Untreated (Exp control 112+1.658 95+4.45 83+3.42 5.16+0.18
3A Varun 118+1.28 90+3.78 89+3.2F 3.65+0.34
3B Bidarikand 94+2 37 69+2.64 71+1.98 4.14+0.48
3C Lalchandan 92+2.1% 74+2.12 76+2.74 3.55+0.23
3D Shirish 100+4.5% 79+2.32 79+3.23 3.98+0.2%
3E Punarnava 119+4.32 95+2.89 91+3.21 4.44+0.18
3F Chhota Gokshuru 114+3.82 94+3.27 86+3.28 4.63+0.29

Values are significantly differentopmpared to control, anttompared to cisplatin group; p < 0.01) within thense column.

Antioxidant levels in blood hemolysates of drug trated animals

Decline in antioxidants aggravates the levels attige oxygen species and prevented the kidneygtionh against
CP toxicity. In drug treated rats for five dayserd was significant prevention in the rise of plada®?O. In normal
control LPO was 0.013 while in experimental conttaéhcreases to 1.023 nMol/mg of protein. Maximimhibition
was found in lalchandan followed by varun. Althoutliere was significant inhibition in LPO in all th@ants
ranging 45% to 65% but Lalachandan showed besltse$ti8.6%) followed by Bidarikand 76.6%. In exipeental
control rats blood SOD and CAT were significantBcteased but in extract treated rats this reduetasreversed
to normal. Percentage of reversal was maximult@rocarpus santalinusinn. followed byPueraria tuberosand
Albizzia lebbeKTable No 5). In Punarnava and Chhota Gokshuugrsal was not very high. It is important to note
that maximum inhibition in LPO was found in Varuantt5OD and CAT were not very high. It is highercase of
Lalchandan, Shirish, Bidarikand and Varun.

This could be linked to high direct free radicahgenging of the extract since flavonoid content way high; this
supports the decrease in LPRerocarpus santalinu@PS) showed highest reversal of raised serum fotkaved
by the sequenc&€rataeva nurvala, Albizzia lebbek, Pueraria tuberoBoerhaavia diffusa and Tribulus terrestris
However creatinine reversal response was obsenmvezkbduencePterocarpus santalinu&inn, Albizzia lebbek,
Crataeva nurvala, Pueraria tuberosa, Boerhaaviafwdii and Tribulus terrestris PO increases significantly in
experimental control but it decreases graduallyding treated rats showing the healing property ¢eduby
antioxidants.

Table No 5: Effect of different plant extracts on atioxidant enzymes in blood hemolysates of cisplatinduced AKI rats

Groups Experiment % change in drug treated group with respect t&thaay of CP treatmen}

Blood SOD Blood CAT Plasma LPQ

1 Normal control 0.56+0.06 1.45+0.04* 0.013+0.0p2
2 Untreated (Exp control -131.7845.15** -79.4942.7 1.023+0.07

3A Varun +12.54+0.98* +6.12+0.95 0.387+0.04
3B Bidarikand +63.16+3.67* +84.6914.45*% 0.257+0.05
3C Lalchandan +115.79+6.15 +163.67+6.12* 0.237+0J06
3D Shirish +65.52+3.12* +80.32+2.19 0.392+0.0p*
3E Punarnava +16.84+0.98* +27.86+1.21* 0.448+0.p4
3F Chhota Gokshuru +4.21+0.19 +9.39+0.93 0.547+0.03

P value is significant at the 0.01 level (2-tailétl)P value is significant at the 0.05 level (2eal)
* Values on ¥ day of CP (mean SD (n=6): SOD =0.12 U/mg of HbtaGese=9.18 U/mg of Hb,

LPO=1.03nmol/mg of protein; -ve value shows deseeand +ve value shows rise in the activity

Antioxidant levels in kidney homogenates of the drg treated animals

Antioxidants are the defence mechanism of the hodye affected. Enzymes catalase and superoxideuthse
alteration occurs initially, there sharp declinetliir activity. It is reported that CP induced kjpn of these
enzymes are due to the loss of copper and zinochwaite essential for SOD activity [40]. As a resdtlular
mechanism gets disturbed and imbalance lead tsm#mabrane peroxidation. Here in untreated animatsedse in
antioxidant level occurred. While in drug treatetnzals the level of these enzymes increases sigmifiy, herbals

Varun, Bidarikand, Lalchandan showed better respamameliorating the effect of cisplatin inducedIAFigure
3).
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Urine analysis

Urinanalysis was done to monitor the kidney funtthy using test strip provided by Aggape kit ardrglative
semiautoanalyser. Since cisplatin caused polyuriially as a body adaptation to remove excessimiat
complexes deposited in the glomerulus (Table N@réatment with the herbals caused significant chaingthe
creatinine clearance as indicated in Fig 2. Hentmtment brought the pH from alkalinity to nornfalel (5.5 to
7.0).

Table No 6: Effect of extract treatment on urinanaysis in cisplatin induced AKI rats

Groups Experiment Urine output (ml/24 hr)  Urinetpio | Urinary MDA (nmol/mg Cr)| pH
1 Normal control 7.89+£0.40 -ve 0.06+0.01 615
2 Exp control 13.45+ 0.20* 3+,>300mg/dl 2.06+0.09 .0*9
3A Varun 8.78 £ 0.30t 2+,>100mg/dl 1.03+0.08 8.0
3B Bidarikand 8.89 £ 0.35t 1+,>30mg/d| 1.12+0.07 517.
3C Lalchandan 8.19 £ 0.40t -ve 0.91+0.06 6.5
3D Shirish 9.25 £ 0.50t 2+,>100mg/dl 1.05+0.07 1.5
3E Punarnava 10.62 + 0.50t 2+,>100mgy/d| 1.02+0.08 .0 [8
3F Chhota Gokshury 11.51 £ 0.30t 2+,>100mg/dI 10052 8.0

Values are Significantly Different (*Compared tordwl, and T Compared to Cisplatin Group; p < 0.0¢ithin the same column.

RT-PCR

SODH{3ET by)

SOD/GAPDH

SOD

15 - d c

b
1 a
0.5_ I l
0 - . . . . .

Normal

Lalchandan

Shirish

Bidarikand

Varun

Exp Control

Fig. 1: mRNA expression of SOD in rat kidney
Lane 1-DNA (100 bp) Ladder, Lane 2-Normal Contrbfne 3-Lalchandan treated, Lane 4-Shirish treatethe 5-Bidarikand treated, Lane 6-
Varun treated, Lane 7-Experimental Control. Theueslare the mean + SD. Different superscripts dedig significant differences (p < 0.05).
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MRNA expression of the enzyme SOD verifies theltesas observed in case of kidney homogenateshaattan
and Bidarikand showed better response in the daagdd cisplatin rats in comparision to experimiectatrol rats.
In contrast to biochemistry of SOD, the mRNA expres of Varun was also found to be significantigher than
experimental control. Thus, some transcriptionangfes may be involved here, needs more study atcuolar
level. Nephroprotection and antioxidant propertié these plants are closely associated with réiffeclass of
compounds found in the water decoction. Other Herhlgdo causes rise in the antioxidants level. Eiedl plants
with antioxidant properties lik&inkgo biloba[41, 42], Rubia cordifolia[43], Echina pallidum[44], Pongamia
pinnata[45] andTinospora cordifolia[46] showed significant protection against cisplahduced nephrotoxicity.
Therefore, herbal formulations can be designeg#itnum concentrations could produce several beia¢fdfects.

Statistics

Statistical analysis was performed by using by @rey ANOVA and t-test using IBM SPSS (version 20a@p
Microsoft excel 2010. Descriptive statistics foe thumerical data were calculated as mean and sthddaiation.
P-values less than 0.05 were considered statistisighificant in the considered experiment.

CONCLUSION

Cisplatin induced nephrotoxicity was reversed digantly by the aquoeus fraction &fterocarpus santalinys
probably via its antioxidant activity. Its aqueofraction conferred maximum protection which suggestat
semipolar antioxidant principles might be respolesior the observed effect. Still in the treatmemtdalities of
nephrotoxicity, hydration therapy is consideredtas most important treatment in case of high doBetdXicity.
Potential to ameliorate the CP evoked toxicity adlvas to improve the chemotherapeutic effect ccudde
beneficial implications for patients undergoing icimeherapy with cisplatin.
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