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ABSTRACT

The study evaluated metal chelating activity of ofBly max seed extract on Doxorubicin (DOX) induced
cardiotoxicity in rats. In this study twenty fouala Albino Wistar rats weighing between 200-250gewsesed. The
animals were treated as follows. Group I: Animasved as vehicle control and received 0.5% twee(l80ml/kg,
p.o). Group Il: Animal receivedmmonium Ferric CitrateQ.6 mg/kg/day, p.tor 14 daysYollowed by doxorubicin
(10mg/kg, i.v; once 48 hr before sacrifice), Grdlip Animal received Deferoxamine 20 mg/kg, p.a. Id days
followed by ferrous + doxorubicin, Group IV: Animaceived Glycine max alcoholic extract 200 mggkg,for 14
days followed by ferrous + doxorubicin. In each gpp body wt of rats were taken before and afterodabicin
administration. After 48 hrs of doxorubicin admingion blood was collected for serum CK-MB and LDH
estimation. Isolated hearts were dried and weighedheart tissues superoxide dismutase (SOD) &laata(CAT),
glutathione (GSH) and malondialdehyde (MDA) werénemted. Results showed that mean heart weight/body
weight (HW/BW) ratio in group 2 was significantly<0.001) decreased, CKMB (p<0.01), LDH (p<0.05), MWD
(p<0.01) increased, GSH (p<0.01), SOD and CAT (849.were decreased as compared to group 1. Gro&m3
has shown significant (p<0.01) increase in (HW/Bé#jo, decrease in CKMB (p<0.01), LDH (p<0.05), MDA
(p<0.01), GSH (p<0.05), SOD (p<0.01) and CAT (p<D.ihcreased as compared to group 2. It may be Icotec
that Glycine max alcoholic extract posseses camditgetive and metal chelating activity in Doxorubiénduced
cardiotoxicity in rats.
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INTRODUCTION

Cardiotoxicity is a well-known side effect of seakcytotoxic drugs, especially of the anthracydiaed can lead to
long term morbidity. The clinical use of DoxorulicfDOX) is limited by dose dependence cardiotoyigithich
may lead to severe and irreversible form of cargigpathy with congestive heart failure and high raldst is one
of the factors that limit its use [1]. The cardioopgthies represent a variety of diseases affettiegnyocardium in
either a diffuse or multifocal manner that frequnésults in heart failure. The term congestivarhéailure is used
for the chronic form of heart failure in which tpatient has evidence of congestion of peripheraltation and of
lungs. It is end result of various forms of seridweart diseases [2]. Doxorubicin is an anthracgckmtibiotic
having antitumour action and produced by the fur§tnsptococcus peucetius var. caesius

43



S. Ayaz Aliet al Ann. Exp. Bio., 2014, 2 (2):43-48

Doxorubicin produces clinically useful responsesairvariety of human cancers. It has been shown agym
investigators that the cellular damage induced IyXDis mediated by the formation of an iron-anthditye
complex that generate free radicals [3], whichumtcause severe damage of plasma membrane arnférateith
cytoskeleton assembly [4,5]. The possible involvettad iron in DOX-induced cardiotoxicity became @ent from
studies in which iron chelators were shown to belicgrotective [6]. Conversely, iron loading was found to
potentiate anthracycline toxicity [7, &OX can form a stable complex with ferric iron @jd the formed complex
undergoes self-reduction to ferrous iron, resultinthe generation of a semiquinone free radicddOiX [10]. The
semiquinone reacts with oxygen to form a superoxadéen radical that, in the presence of iron, gatd
conversion to a hydroxyl radical. In turn, this gt radical causes lipid peroxidation and DNA daendd ].

Iron chelation reduces the generation of free addiand therefore has been studied in many expetahsystems,
and in some human clinical trials, for its abilityreduce anthracycline-induced cardiotoxicity. 8rolnical trials
have shown that iron chelation allowed for the adstiation of greater doses of anthracycline artliced the
number of patients developing heart failure [12], 1Bhytic acid (IP6) present i@lycine maxs the most potent
natural iron chelator and has strong antibiotic antloxidant action.IP6 has been found to have similar iron-
chelating properties as desferrioxamine, a drugnsony used to kill germs, tumor cells or to remavelesirable
minerals from the body. The ability of myo-inositpblyphosphates to inhibit iron-catalysed hydroxgtlical
formation was studied in a hypoxanthine/xanthiniglase system.

The use of natural drug for metal chelation hasnbegorted [14]. The soybean (US) or soya bean ({@&{ycine
max is a species of legume native to East Asia, widglown for its edible bean which has numerous .uses
Together, oil and protein content account for al&f% of dry soybeans by weight; protein at 4G#d oil at 20%.
The remainder consists of 35% carbohydrate andtdi®uash. Soybeans contain a high level of phyid,avhich
has many effects including acting as an antioxidautt a chelating agent. The beneficial claims fotip acid [15,

16] include reducing cancer, minimizing diabetesd aeducing inflammation. However, phytic acid isoa
criticized for reducing vital minerals due to iteetating effect, especially for diets already lawniinerals. The
present study was aimed at evaluating the Carditegtive and metal chelating effect®fycine maxseed extracts
containing phytic acid on doxorubicin-induced catdkicity in rats.

MATERIALS AND METHODS

Drugs and chemicals used

Doxorubicin powder injection was gifted as doxomiihydrochloride by Serum Institute of India LtBune.
Ammonium Ferric Citrate was procured from local gt shop. All the solvents, chemicals used wefre o
analytical grade and chemicals required for samsitiochemical assays were purchased from MerckMBKKkit
was purchased from Aspen Laboratories, Rapid Distim@&vt Ltd and LDH kit from Crest Biosystems Goaia.

All drug solutions were freshly prepared beforehe@xperimentGlycine maxextract was suspended in 0.5% tween
80 and administered orally.

Collection of plant material

Seeds ofGlycine maxwas purchased locally and authenticated by Dr.beh&ept. of Botany, Dr. Babasaheb
Ambedkar Marathwada University (BAMU) Aurangabadvéucher specimen no. 0770 has been depositeain th
same department.

Preparation of extract

Glycine max(Soybean) were collected and dried under shadecaasely powdered. The powder obtained was
soxhelated using Petroleum ether at 6623and absolute ethanol for each drug in 1:5 pragustwith solvents up

to 65-72hrs. The marc was again used in same f@sknts as second cycle for 65-72hrs. The regefitirates
were air dried and concentrated to obtain stickgddextract. Appropriate concentrations of the aots were made

in distilled water.

Animals

Twenty four (24) Male Albino Wistar rats weighingtiveen 200-250 gm, were procured from Wockhard{ Ltd
Aurangabad. Animals were housed under standarddtdry conditions of temperature 25 + 1°C with feeeess to
food (Amrut rat and mice feed, Sangli, India.) amater. The experiments were performed during thket Icycle
(12-12 h). The experiments were carried out acogrth the guidelines of the Committee for the Pagoof Control
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and Supervision of Experiments on Animals (CPCSBX¢w Delhi, India, and approved by the Institutiona
Animal Ethics Committee, Y.B. Chavan College of fPhacy, Aurangabad.

Experimental protocol
The animals were divided in following experimergabups, each group comprising of six animals.

Group I: Animals served as vehicle control and ire0.5% tween 80 (10 ml/kg, p.o).

Group II: Animal received Ammonium Ferric Citrat&§ mg/kg/day, p.tor 14 days) + doxorubicin (10mg/kg, i.v; oncelt&efore sacrifice).
Group lll: Animal served as standard drug treatedl )eceived deferoxamine 20 mg/kg, p.o. for 14 dalfswed by Ammonium Ferric Citrate
(0.6 mg/kg/day, p.tor 14 days) + doxorubicin (10mg/kg, i.v; oncelt&efore sacrifice).

Group IV: Animal receivedGlycine maxseed alcoholic extract 200 mg/kg, p.o. for 14 diptowed by Ammonium Ferric CitrateO(6
mg/kg/day, p.dor 14 days) + doxorubicin (10mg/kg, i.v; oncelt&efore sacrifice).

Cardiotoxicity Assessment Parameters

Preparation of serum:

Blood was collected from retro-orbital plexus fron@ inner canthus of the eye (under light ethestrgsia) using
glass capillary tubes. Serum was separated usi?dy iRsearch centrifuge (Remi Instruments Ltd., Mainat 3000
rpm for 15 min. and used for estimation of CK-NE®], LDH [18].

The animals were sacrificed under ether anaesthgsiatting the carotid artery. The hearts werekjyiremoved,
rinsed in ice cold saline, dried on a filter papsargd weighed. A 10 % homogenate was prepared 5N.KCI for
the estimation of tissue malondialdehyde accortinghkawa et al [19]. The homogenate for tissuéagiione was
prepared in 0.02 M EDTA and measured accordingridday & Sedlak [20], Ellman [21].

Preparation of Post Mitochondrial Supernatant (PMS)

The tissues were homogenized in chilled potassibosphate buffer (50mM, pH 7.4) using a Remi homagn

The homogenate was centrifuged in a refrigeratedribege at (10,500 rpm) for 20 minutes &CAto obtain the
PMS, which was used for various biochemical analy$te post mitochondrial supernatant (PMS) wasd fethe

estimation of enzymes such as Catalase accordingldimborne [22] and Superoxide Dismutase according
Marklund [23]. Protein estimation in the PMS waséaccording to Lowry et §4].

Statistics

The mean + SEM values were calculated for each pgr@ne-way ANOVA followed by Dunnett's multiple
comparison tests were used for statistical analydues of p<0.05 was considered statisticallynigant. The
entire statistical analysis was performed usingsiteal package, GraphPad Instat Version 3 (Graph8oftware
Inc., USA)

RESULTS

The present study revealed that the mean hearthtiletgly weight ratio in toxic control group i.e Faus +
Doxorubicin treated group was significantly (p<Qp@ecreased as compared to control group 1 (T\86e0.5%).
Deferoxamine anlycine maxalcoholic extract (200 mg/kg/day, p.o) treatedugd showed significant (p<0.001)
increased heart weight/body weight ratio as compéaoetoxic control group 2. Results in toxic cohtgsoup 2
showed a significant increase in the levels of iearanarkers i.e CK-MB (p<0.01) and LDH (p<0.05) &/ as
compared to control group 1. The CK-MB levels deferoxamine andGlycine maxalcoholic extract (200
mg/kg/day, p.o) treated groups showed significarD(01 and p<0.05) decrease respectively as comhpargroup
2, whereas LDH levels in toxic control group 2 vimsnd to significantly increased (p<0.05) as coredao control
group 1. TheGlycine maxalcoholic extract showed significant decrease (@sPin LDH levels as compared to
toxic control group. In toxic control group a sificant decrease (p<0.01) in the levels of GSH waseoved as
compared to control group Glycine maxalcoholic extract treated group showed signifioget0.05) increase in
GSH levels compared to toxic control group 2 (Table

In toxic control group a significant increase (3. in the levels of MDA as compared to controligravas found.
Deferoxamine an@lycine maxalcoholic extract treated group showed significdetrease (p<0.01) and (p<0.05)
respectively in MDA levels compared to toxic cohtgroup 2. The antioxidant levels of SOD enzymesewe
decreased in heart tissue of toxic control grougsZcompared to control group 1, where the levelsatdlase
enzyme was significantly (p<0.01) decreased inthtéssue of toxic control group 2 as compared toticd group 1.

45



S. Ayaz Aliet al Ann. Exp. Bio., 2014, 2 (2):43-48

Catalase levels were significantly (p<0.01) inceshén deferoxamine an@lycine maxalcoholic extract treated
group. The levels of superoxide dismutase enzyme significantly (p<0.01) decreased in heart tissti¢oxic
control group 2 as compared to control group 1.eBuxide dismutase enzyme levels were significantlyeased in
deferoxamine (p<0.01) ar@lycine maxalcoholic extract (p<0.05) treated group. (Table 2

Table. 1 Effect ofGlycine max alcoholic seed extract on Heart wt. /body wt. rati, Creatine kinase, Lactate dehydrogenase and tissu
glutathione in Doxorubicin induced Cardiotoxicity.

Treatment given Heart wt./body CK-MB LDH Tissue GSH
wt. ratio (X 107 (U/L) (U/L) (umol/gm tissue)
Control (Tween 80, 0.5%) 5.376 +0.22 2535.192 + 302.35 3534.22+197.53  3.838 £ 0.329
Ferrous + DO; 2.658 £ 0.14™ 5040.132 +22.97" 5163.95+973.27  0.297+0.06™
Deferoxaminer (Ferrous + DOX) 453 +0.426 2490.978 + 169.13 1090.08+116.17  1.5752+0.368
Glycine maxalcoholic extract + 4.67 £0.48 2704.04 + 9159 6728.74+1447.5  1.602+0.35

(Ferrous + DOX
No. of samples (n) =5. The observations are Me&&EM and ** p<0.01 and *(p<0.05) as compared to Fars + DOX induced cardiotoxicity.
(One Way - ANOVA followed by Dunnett's test.)

Table.2: Effect of Glycine max alcoholic seed extract on tissue MDA, Superoxideifinutase and Catalase in
Doxorubicin induced Cardiotoxicity

. Tissue MDA SOD Catalase (nmoles of KO,
Treatment given (umol/gm tissue) (Units/mg Protein)  consumed/min/mg protein)
Control (Tween 80, 0.5¢ 2.025+0.2 77.462+8.14 48.19+ 3.1
Ferrous + DOX 4.99+0.6216 37.242+3.541 15.95+1.923
Deferoxaminer (Ferrous + DOX) 2.74+0.528% 72.244+3.931 41.8745.88
Glycine maxalcoholic extract + 3.042+0.3578 64.698+9.212 40.3545.35

(Ferrous + DOX)
No. of samples (n) =5. The observations are Me&fEM and ** p<0.01 and *(p<0.05) as compared to Fars + DOX induced cardiotoxicity.
(One Way - ANOVA followed by Dunnett's test.)

DISCUSSION

The risk of cardiotoxicity is the most serious dbmgk to the clinical usefulness of anthracyclinéiresoplastic
antibiotics, which include doxorubicin (adriamygimaunorubicin or epirubicin. Anthracyclines maypmiote the
formation of ROS through redox cycling of their yagines as well as their anthracycline-iron commexehis
proposed mechanism has become particularly pojruléght of the high cardioprotective efficacy oéxtazoxane
(ICRF-187). The mechanism of action of this drug baen attributed to its hydrolytic transformatioto the iron-
chelating metabolite ADR-925, which may act by tispg iron from anthracycline-iron complexes ordhelating
free or loosely bound cellular iron, thus prevegtsite-specific iron-catalyzed ROS damage [2&]n chelation
reduces the generation of free radicals and thexdfas been studied in many experimental systentsjrasome
human clinical trials, for its ability to reducethracycline-induced cardiotoxicity. Small clinicaials have shown
that iron chelation allowed for the administratiofi greater doses of anthracycline and reduced theber of
patients developing heart failure. In response d¢atea and chronic coronary artery occlusion in dogdet,
myocardium showed twofold to threefold increaseCK-MB activity in both the ischemic and non-ischemi
myocardium. In contrast, individual with normal diarc tissue had low percentage of CK-MB.

Our findings are consistent with above mentionediss andslycine maxalcoholic extract was found to inhibit the
ferrous and DOX-induced CK-MB release in serumaté.rOur study shows that a@dlycine maxalcoholic extract
led to decrease in CKMB release in dose used. Tlasea near complete decreas&lycine maxalcoholic extract
treated group. Also the administration of ferransl DOX induced cardotoxicity manifested by sigrdfit increase
in serum LDH levels. The results are consistenhwitevious studies [26, 27The LDH levels are significantly
decreased in deferoxamine treated group wheBdgsne maxalcoholic extract fails to show a decrease in LDH
levels. GSH may play an important role in protegtthe heart from peroxidative attack [28]. DOX sfigantly
decreased the level of tissue GSH in accordande thi previous studies [29)ecrease in the levels of GSH
represents its increased utilisation by myocardéls due to oxidative stress. Treatment with defemine and
Glycine maxalcoholic extract has significantly restored theHSIBvels, this effect could be attributed either to
increased biogenesis of GSH, reduction in oxidasivess levels or chelation of ferrous by phyticgmresent in
Glycine maxalcoholic extract leading to decreased generatibriogic free-radical species. In our study, a
significant decrease in concentration of SOD andTlGévels in Ferrous + DOX treated group was obskrve
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Deferoxamine andlycine maxalcoholic extract treatment significantly revergkd changes in antioxidant levels
induced by ferrous + DOX treatment. A decreasehim dctivity of SOD can result in the decreased rahof
superoxide ion, which can be harmful to the orgafareover, the enhanced SOD activity in the defansixe and
Glycine maxalcoholic extract treated group might be involved¢avenging of © generated from DOX. Increased
levels of MDA and decreased levels of GSH, SOD @Ad were observed in heart tissue in ferrous + Di@éted
animals. Deferoxamine an@lycine maxalcoholic extract efficiently counteracted the ées + DOX induced
cardiac tissue damage by significantly decreasieguDA levels and increasing the GSH, SOD and Cafiviies.
The observed elevated CAT levels in ferrous + D@ted animals support the above hypothesis thairttrease
is possibly required to overcome excessive oxigasivess [30, 31]. In our study, the average heeight to body
weight ratio in ferrous + DOX treated group wasngfigantly decreased when compared with controlugrand
deferoxamine an&lycine maxalcoholic extract treated groups have shown areass in heart weight to body
weight ratio as compared with toxic control group.

CONCLUSION

Thus from above observations and results it wasladed that théslycine maxseed alcoholic extract possesses
metal chelating and cardioprotective activity whinight be due to presence of phytic acid in@gcine maxeed
alcoholic extract and further studies showing i8ota and characterization of active phytoconstitaemay be
needed.
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