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Abstract: Problem statement: The cardio toxicity of Doxorubicin (Dox) has lireil its use as an
anticancer drug. The aim of present study was teedtigate the cardio protective effect of
Lagenaria Siceraria (Cucurbitaceous) Fruit Juice (LSFJ) against thelioatoxicity of Dox in rats.
Approach: Male wistar rats (250-300 g) were randomly dividetb four groups. Group I- was
control, Group II- Dox (10 mg Kg), groups lll and IV- Dox + LSFJ (5 and 10 mL kdor 18 days).
Dox (10 mg k@' iv) was administered in group I, Il and IV onydd6. After anesthetizing the
animals on the 18th day, Electrocardiogram (ECG} wecorded and blood was investigated for
Creatine Kinase-MB is enzyme (CK-MB), Lactate Defogknase (LDH) and Aspartate
Aminotransferase (AST) while determination of Supdérle Dismutase (SOD), Reduced Glutathione
(GSH), Lipid Per Oxidation (LPO) and histopathologgs carried out for heaResults: Group 3 and

4 of animals showed decreased QT interval (p<Cad8)was non significant in ST interval and heart
rate compared to Group 2. Significant decreaseeins CK-MB and AST of group 3 (p<0.05) and
group 4(p<0.01) of animals was observed as comparggoup Il. In group 4 significant increase in
the level of GSH (p<0.01) and decrease in MDA coni@<0.001) was observed as compared to
group 2, whereas SOD was non-significant. Histoplatiical study of LSFJ10 mL kgtreated group
showed protection against myocardial toxicity ineldidy doxorubicinConclusion: It is concluded
that Lagenaria siceraria fruit juice possessed cardio protective effect at dose of 10kght against
doxorubicin induced cardio toxicity in rats.
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INTRODUCTION appears that the induction of an oxidative stregkinw
myocardial tissue constitutes a common denominator
Lagenaria siceraria (Molina) Standley (Vergelyet al., 2007). It is hypothesized that antioxidants
(Cucurbitaceae) fruit (bottle gourd), a commonlgdis and iron-chelators may protect the heart against Do
vegetable in India is described as cardiotonictoxicity. Dexrazoxane is an iron chelator and psssge
(Deshpandet al., 2008). Doxorubicin, an anthracycline potent antioxidant properties and has been repdded
antibiotic, has a broad antitumor spectrumand leenb prevent Dox induced cardio toxicity. However, dogtHte
used against a wide variety of hematopoietichigh incidence of dexrazoxane-induced
malignancies and solid tumors (Ogura, 2001).myelosuppression, its use has been limited to some
Unfortunately, the cardio toxicity of Dox, resultinn a  advanced stages of malignant disorders (Seded.,
cardiomyopathy with irreversible congestive heart1994). On the other hand, many plants have been
failure and high mortality, is one of the main fast reported to possess antioxidant activity. There is
that limit its use. The molecular mechanisms exyfgj  paucity of reports on the cardio protective acyivif
the cardio toxicity of anthracyclines are complext it  Lagenaria siceraria in Dox-induced cardio toxicity.
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The objective of the present study was to investifge  animals were removed and weighed. Four hearts were
protective effects of LS fruit juice against Doxdirced  randomly selected for histopathology. The heart

cardio toxicity in rats. tissues from remaining four animals were processed
and homogenized in 10% chilled tris hydrochloride
MATERIALSAND METHODS buffer (10 mM, pH 7.4) by tissue homogenizer (Remi

. ) . ) Motors, Mumbai, India) and centrifuged at 7500 rpm
from Lupin Research Park, Pune, were housed undeiyoling centrifuge. The clear supernatant was tised

standard housing conditions of 25°C, relative hutyid the estimation of SOD, GSH, MDA content and total
60% and photo period of 12 h dark/12 h light. Relle prgtein.

diet (Chakan Oil Mills, Pune, India) and water were

providedad libitum. The protocol waapproved by the Serum parameters. Serum levels of CK-MB, LDH
Institutional Animal Ethics Committee (IAEC) of and AST enzymes were measured by automated
Poona College of pharmacy, Bharati Vidyapeethchemistry analyzer, Micro lab 300, Merck, using
University, Pune, India. reagent kits.

Chemicals and sample: The fruit of LS was purchased Tissue parameters: Lipid peroxidation assay (MDA
locally and authenticated by Dr. A.M. Mujumdar of content): This assay method was described by Slater
Agharkar Research Institute, Pune, India. Doxorinbic and Sawyer (1971). In this method freshly prepared
powder was gifted by Serum Institute of India Ltd.,0.67% wi/v thiobarbituric acid reagent was used thed
Pune. CK-MB kit was purchased from Randoxabsorbance was measured by UVIVIS
Laboratories Ltd., Ardmore, Diamond Road, Crumlin, spectrophotometer (JASCO-V-530, Japan) at 532 nm.
Co. Antrim, United Kingdom, BT29 4QY and LDH as Calibration curve was prepared by using 1, 1, 3, 3-
well as AST from Ecoline, Merck Ltd, Worli, Mumbai. tetraethoxypropane as a standard.
All solvents/chemicals used were of analytical

grade and chemicals required for sensitive biochemi Estimation of GSH: The assay of GSH was carried out
assays such as 5, 5-Dithiobis (2-Nitro Benzoic Jacidusing DTNB reagent as per the method described by
(DTNB) and Thiobarbituric Acid (TBA) were Moronet al. (1979). The color developed was read at
purchased from Sigma Chemical Co., USA. 412 nm against reagent blank. Standard glutathizase

in the range of (10-50 pg) and the content of reduc
Experimental procedure: The animals were glutathione was expressed as pg of GStbgprotein.
randomly divided into four groups (Group 1-control,
Group 2-Dox, Group 3-LSFJ5 mL Kgand Group 4- Estimation of SOD activity: The SOD activity was
LSFJ 10 mL kg") containing eight rats in each group. assayed by the change in the optical density nan
The body weights were recorded daily. LSFJ wast80 nm of the reaction initiated by epinephrine
administered (5 and 10 mL Kyorally to rats of group 3 bitartarate (3 mM) as described by Misra and Fiictov
and 4 daily for 18 days whereas Group 1 and 2vedei (1972). SOD activity was expressed as units'mg
distiled water. The control group received a singl protein. Change in optical density per min at 50%
parenteral dose of sterile water for injection (L kg™) inhibition of epinephrine to adrenochrome transitiny
through femoral vein on the 16th day, while theup® the enzyme was taken as the enzyme unit. Caliloratio
2, 3 and 4 received Dox (10 mg Kydissolved in  curve was prepared by using 10-125 units of SOD.
sterile water and injected within 1 h. After 48 htlee
injection, the rats were anaesthetized by anesthtiier  Determination of total protein: Protein concentrations
and ECG was recorded using 8 channels Power Lawere determined using the method of Lowaty al.
System (AD Instruments Pty. Ltd., Unit 13, 18-22 (1951). Diluted membrane fraction aliquots wereetak
Lexington Drive, Bella Vista NSW 2153, Australia) and color developed by adding of 1N Folin’s phenol
and the changes in QT and ST intervals and hetrt rareagent was measured at 640 nm against reageit blan
were computed from the ECG. Blood was withdrawnDifferent concentrations (40-200 pg) of standard
from Retro Orbital Plexus (ROP) for measuring serumprotein Bovine Serum Albumin (BSA) were used for
parameters. The animals were allowed to recover anstandard curve. The values were expressed as mg of
finally euthanized on the 18th day. The hearts oforotein g* of wet tissue (mgg).
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Histopathological studies: Heart preserved in 10% SOD was not statistically significant compared twxD

formalin, processed and embedded in paraffin. kour group, whereas SOD in Dox group decreased

thick paraffin sections were cut on glass slided ansignificantly (p<0.05) compared to control group

stained with Hematoxylin and Eosin (H and E) reggen (Table 3).

and observed under light microscope to evaluate

myocardium injury. Histopathological changes. The incidence of marked
tissue injury with myocardial atrophy, nuclear pgkis,

Heart weight to body weight ratio: In each group, Cytoplasmic vacuoles and cytoplasmic eosinophilia
heart weight to body weight ratio was calculatedd Were observed in doxorubicin treated group. Control
weight was the weight of animal on the day of dmei  9roup showed normal myocardial structure. Treatment

Heart weight was measured after placing the heart i0f LS FJ 5 mL kg for 18 days showed week protection
cold saline and squeezing out the blood. against doxorubicin induced myocardial damage,

whereas LSFJ 10 mL kifor 18 days showed moderate

Statigtical analysis: The data was expressed as mean j'protection. There was no change in the incidence of

Standard Error of Mean (SEM). One way Analysis Ofmﬂammation and vascular congestion in the foudgt
Variance (ANOVA) was applied to test the significan  9r0UPS (Fig. 1).
of difference between average biochemical and ECCi‘Lable 1: Effect of Dox (10 mg k§ and LSFJ (5 and 10 mL Ky +

parameters of different groups with correction for Dox on ECG changes
multiple comparisons by the Tukey’s test. P-valess| Groups/ ST interval QT interval Heart rate
than 0.05 was considered statistically significaftte  treatment kg (m sec) (m sec) (bpm)
entire statistical analysis was performed usintissieal Conti%' ?A%Ciaﬂl-gg% 72%38%;6 302533?;—“146;#7
. . ox 10 mg 1441, .86+1. 3412,
package called Graph pad prism version 4.03 (Grap[igz;s mp + 38254198  6938+156  300.5+14 14
pad software, Inc. USA). Dox 10 mg
LSFJ 10 mL + 37752221 67.50+1.85 335.7+24.50°
Dox 10 m
RESULTS g

Note: Values are mean = SEM;p-value compares Dox with control
group while™: p-value compares Dox with LSFJ + Dox groups.

ECG  changes Doxorubicin ~ administration P<0.05,": p<0.01,": p<0.05, NS: Non Significant
significantly increased QT (p<0.01) and ST (p<0.05)
intervals compared to control group. LSFJ 10 mC‘kg
administration  significantly decreased QT intervalgroups/

(p<0.05) while heart rate and ST interval were nontreatment kg CK-MB(UL™ LDH(UL™ AST(ULY

Significant Compared to Dox group (Tab|e ]_)_ Control 82.8+15.71 179.8119.9*7 201.2124.*59
Dox 10 mg 220.8+18.83 393.4+£38.54  377.4£15.53

o _ LSFJ5mL+Dox 153.0¢4.74 308.6£10.07° 297.8+20.2
Serum parameters.  Administration of Dox 10mg
(10 mg kg_l) increased serum CK-MB. LDH and AST LSFJ 10 mL + Dox 126.0+20.01 293.0+11.18° 270.3+11.91"
! 0
levels compared to that of control, whereas LSFJ ('1’L m,g —

_1 L . “Note: Values are expressed as mean +SEN;value compares Dox
and 10 mL k@) adm!n's_trat'on decreased the levels Ofyith control group while” p value compares Dox with LSFJ + Dox
CK-MB and AST significantly compared to that of groups.™:p<0.001,": p<0.05,"": p<0.01NS: Non Significant
Dox alone. The level of LDH decreased non

significantly (Table 2).

Table 2: Changes in the levels of CK-MB, LDH andTA&hzymes in
the four experimental groups

Table 3: The levels of MDA, GSH and SOD in the hamsue of
four experimental groups in mg of protein

. o ) Groups/ Lipid peroxidation GSH
Tissue parameters. There was a significant increase treatmentkg  (nM of MDA) (ug of GSH) SOD (U)
(p<0.01) in MDA contents in the Dox group comparedControl 2.6910.21 27.5120.83 9.24+0.91
Dox 10 mg 4.0920.71 17.79£1.16°  4.7620.79

to the control group. Slgmflcant_decrease in theel LSFI5mL+ 38350 16 82660485 599053
of MDA contents was observed in group IV (p<0.001)poyx 10 mg
in comparison to group Il. Significant (p<0.001) LSFJ10mL  2.59+0.Z1" 23.46x0.78  6.58+0.77°
decrease in myocardial GSH was observed in DoﬁDOX \1/°|m9 . SEal .

ote: Values are expressed as mean +SEM:value compares Dox
group_co_mpare(_:i to control group. In group l_V therewith control group while": p-value compares Dox with LSFJ + Dox
was significant increase (p<0.01) of myocardial GSHgroups;”: p<0.01;”: p<0.001;": p<0.01;"*: p<0.001, NS: Non
compared to Dox group. In groups 3 and 4 increase iSignificant

105




Am. J. Pharm. & Toxicol., 5 (2): 103-108, 2010

Juice 5 mL kg! Tuice 10 mL kg!

Fig. 1: Histopathological changes of rat hd#@} Control: Normal histological structure of ragdrt; (B) Treated
with Dox (10 mg k@' on day 16), showing sever nuclear pyknosis andpigsmic vacuoles in the rat heart;
(C) Treated with LSFJ (5 mL kyfor 18 day) + Dox showing moderate to sever typauxlear pyknosis
and cytoplasmic vacuoles than Dox treated aninfBlsTreated with LSFg10 mL kg™ for 18 day) + Dox
showing mild type of nuclear pyknosis and cytopleswacuoles than Dox treated animals. (Magnifaati
40X and 100X)

DISCUSSION The results also demonstrated that acute
administration of doxorubicin induced cardio toxyci
DOXObeiCin, which possesses potentia| formanifested by a Significant increase in serum CK;MB
generating free radicals, causes an unusual amea oft AST and LDH. These results are consistent with
irreversible cardiomyopathy. It has quinone andPrevious studies (Mostafaet al., 1999; Sayed-
hydroquinone moieties that can form semiquinoneAhmedet al., 2001; Saaet al., 2001). In the present
radical intermediates, which in turn can react withStudy the serum levels of CK-MB and AST in LSFJ
oxygen to produce superoxide anion radicals. These treated groups decreased significantly. _
generate both hydrogen peroxide and hydroxyl réslica The most abundant Reactive Oxygen Species
(‘OH), which attack DNA and oxidize DNA bases (ROS) generated in living cells are superoxide anio
(Serrancet al., 1999). The production of free radicals is @nd its derivatives, particularly highly reactiveda
significantly stimulated by the interaction of Devith ~ damaging hydroxyl radical, which induces per
iron (Chabneret al., 2006). Doxorubicin treatment Oxidation of cell membrane lipid (Hemnani and
changes ECG and causes prolongation of QT intémval Parihar, 1998). In this respect, any increase iSO
rats (Cirilloet al., 2000). activity of the organ appears to be beneficial he t
The results of present study clearly demonstrate§vent of increased free radical generation. A
that there was increase in myocardial injury aicatéd ~ single dose administration of Dox (10 mg kg
by increase in QT and ST intervals of ECG pattern i caused a significant increase in MDA content (an
Dox treated group. Administration of LSFJ alonghwit index of lipid peroxidation) in cardiac tissues and
Dox (10 mg kg") restored QT and ST intervals close todecrease in myocardial GSH compared to control
control level. group indicating an increase in oxidatisgess.
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Table 4: The average of heart weight to body weigtib in four S Joshi, A.E. Ghule and C. Kulkarni for their hétp

study groups this study.
Groups/treatment/kg Heart weight to body weighbrat
Control 2.72+0.02x18
Dox 10 mg 2.67+0.11x10 REFERENCES
LSFJ 5 mL + Dox 10 mg 2.69+0.04x%0
LSFJ 10 mL + Dox 10 mg 2.71+0.07x%0 Chabner B.A P.C Amrein B.J muk

Note: Values are expressed as mean +SEM. There wasatistisal
significant difference between the averages obratross the groups

M.D. Michaelson and C.S. Mitsiades al., 2006.
Antineoplastic Agents. In: Goodman and Gilman’s

These results correlate with previous studies whare the Pharmacological Basis of Therapeutics,

demonstrated the involvement of oxidative stresg an  Brunton, L.L., J.S. Lazo and K.L. Parker (Eds..),
lipid  peroxidation in  doxorubicin  induced 11th Edn., McGraw-Hill Company, USA., ISBN:

cardiomyopathy (Fadilliogluet al., 2004; Patil and 0-07-142280-3, pp: 1315-1403. _
Balaraman, 2005). Administration of LSFJ improved Cirillo, R., G. Sacco, S. Venturella, Brightwell
the biochemical marker levels indicating decrease i  and A. Giachettiet al., 2000. Comparison of
oxidative stress as evident by increased level 8HG doxorubicin and MEN 10755-induced long-term

and SOD with decreased lipid peroxidation. LSFJ progressive cardiotoxicity in the rat. J. Cardiavas
contains polyphenolic compounds (6.8 mg/10 mL of  Pharm., 35: 100-108.

juice, obtained by our group). The antioxidantwtti Deshpande, J.R., A.A. Choudhari, M.R. Mishra,
of polyphenolic compounds from others plants have V.S. Meghre and S.G. Wadodkat al., 2008.
been reported earlier (Karouet al., 2005; Beneficial effects ofLagenaria siceraria (Mol.)
Maisuthisakukt al., 2007). Standley fruit epicarp in animal models. Indian J.

Histopathological studies revealed myocardial Exp. Biol., 46: 234-242. PMID: 18512332

atrophy, nuclear pyknosis, cytoplasmic vacuoles andFadillioglu, E., E. Oztas, H. Erdogan, M. Yagmuscel
cytoplasmic eosinophilia in Dox treated rat heart. S. Sogutet al., 2004. Protective effects of caffeic
Similar observations have also been made in earlier acid phenethyl ester on doxorubicin-induced
studies on acute doxorubicin induced cardiotoxicity cardiotoxicity in rats. J. Applied Toxicol., 24: 62.

(Saad et al., 2001; Morishima et al., 1998). http://lib.bioinfo.pl/pmid:14745846
Histopathological observations showed less damage iHemnani, T. and M.S. Parihar, 1998. Reactive oxygen
LSFJ 10mL/kg + Dox group than Dox group. species and oxidative DNA damage. Indian J.

Doxorubicin also causes decrease in heart weight Physiol. Pharmacol., 42: 440-452. PMID:
to body weight ratio, which indicates loss of 10874342
myofibrils and cytoplasmic vacuolization in myocyte Karou, D., M.H. Dicko, J. Simpore and A.S. Traore,
(Mukherjeeet al., 2003). In this study the average of 2005. Antioxidant and antibacterial activities of

heart weight to body weight ratio in Dox group vwes polyphenols from ethnomedicinal plants of Burkina
statistically significant compared to control groap Faso. Afr. J. Biotechnol., 4: 823-828.
well as LSFJ + Dox treated groups Table 4. http://www.academicjournals.org/AJB/abstracts/ab
s$2005/Aug/Karou%20et%20al.htm
CONCLUSION Lowry, O.H., N.J. Rosenbrough, A.C. Farmda

R.J. Randell, 1951. Protein measurement with the
It is thus concluded that LSFJ administration folin-phenol reagent. J. Biol. Chem., 193: 265-275.
prevented Dox-induced cardiotoxicity and decreased http://www.jbc.org/cgi/reprint/193/1/265
myocardial injury by preservation of endogenousMaisuthisakul, P., M. Suttajit and R. Pongsawatmani

antioxidants and reduction of lipid peroxidation rat 2007. Assessment of phenolic content and free
heart. radical scavenging capacity of some Thai
indigenous plants. Food Chem., 100: 1409-1418.
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