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Materials and methods  

Drugs and chemicals 

CP (Ledoxan) was purchased from Dabur Pharma Limited, New 
Delhi, India. HDN was purchased from Sigma Aldrich Chemical 
Company, Bangalore, India. All other chemicals and solvents were 
of the highest purity and analytical grade.  

Animals  

The study was conducted on male Wistar rats (150μ10 g). Animals 
were obtained from the Animal House, VelÊs college of pharmacy, 
the Tamil Nadu Dr. M.G.R. Medical University, Chennai, India. 
Animals were provided with commercially available standard rat 
pellet feed (M/s Pranav Agro Industries Ltd., India) under the trade 
name Amrut rat/mice feed and water ad libitium. The animals were 
deprived of food for 24 hr before experimentation but allowed free 
access to sterile water. The rats were housed under conditions of 
controlled temperature (25μ2oC) and were accalamatized to 12 hr 
light: 12 hr dark cycles. Experiment was conducted after obtaining 
prior permission according to the university and institutional 
legislation as regulated by the committee for the Purpose of 
Control and Supervision of Experiments on Animals (CPCSEA), 
Ministry of Social Justice and Empowerment, Government of India. 
Thus experiment was performed under defined guidelines laid 
down by the committee.  

Experimental Protocol 

The experimental animals were randomized into four groups of six 
rats each as follows:  

Group I: Rats were given saline (1ml/kg b.wt.) as vehicle for 7 
days which served as control.  
Group II: Rats were given intraperitoneal injection of CP 
(200mg/kg b.wt.) dissolved in 
saline, on the first day of the experimental period.  
Group III: Rats received only HDN (100mg/kg b.wt.) orally for 7 
days.  
Group IV: Rats were administered with CP as in group II, and 
immediately supplemented with HDN intraperitoneally for 7 days.  
 

7 days after the experimental period (i.e., on the 8th day), all the 
animals were anaesthetized and killed by decapitation. Cardiac 
tissues were excised and washed in ice-cold physiological saline. 
The cardiac tissues were homogenized in 0.01 M Tris  HCL buffer 
(pH 7.4) in homogenizer and aliquots of this homogenate were 
used for the assays. After collecting the blood, serum was 
centrifuged for analysis of biochemical parameters.  

Biochemical Estimations  

Estimation of Diagnostic Heart Markers: 
Activities of AST and ALT were determined by the method of 
Reitman and Frankel et al [20].  LDH was assayed according to the 
method of King et al [21]. CPK was assayed by the Broad et al 
[22].  

Estimation of Lipid Peroxides 

Serum lipid peroxide content was estimated by the method of Yagi 
et al [23]. The level of lipid peroxides in tissue was determined by 
ÂThio barbituric acidÊ reaction as described by Ohkawa et al [24]. 
Absorbance was measured at 532 nm and 1, 1′, 3; 3′- 
tetramethoxypropane was used as standard. Tissue lipid peroxide 
levels were expressed as nmoles of MDA/mg protein. 

Statistical Analysis  

All the grouped data were statistically evaluated with Statistical 
Package for Social Sciences (SPSS), Version 7.5. Hypothesis 
testing methods included one way analysis of variance (ANOVA) 
followed by least significant difference (LSD) test. A ÂPÊ value of 
less than 0.05 was considered to indicate statistical significance. 
All the results were expressed as mean + S.D. for six animals in 
each group. 

Results  

Effect of HDN on the levels of diagnostic marker 
enzymes 

Oxidative damage in the cardiac tissue resulted with the single 
dose of CP (200mg/kg b.wt.) as was evidenced by following 
biochemical changes. A significant (p < 0.05) increase in the level 
of diagnostic marker enzymes (CPK, ALT, AST and LDH) was 
observed in (group II) CP administered rats as compared to group I 
control rats (Table 1). Subsequent administration of hesperidin in 
(group IV) CP+HDN restored the levels of enzymes to (p < 0.05) 
normalcy when compared to (group II) CP induced rats. No 
significant differences were observed in HDN alone administered 
rats (group III) compared to (group I) control rats. 

Effect of HDN on the levels of cardiac enzymes  

Decreased activity of cardiac enzymes was observed in CP 
administered rats (group II), that demonstrate cardiac tissue 
degradation (Table 2) when compared to hesperidin treated rats 
(Group IV) CP+HDN, the level of enzymes were restored to near 
normal status  (p < 0.05). 

Effect of HDN on the levels of MDA (malondialdehyde) 
in cardiac tissue 

Lipid peroxidation resulted due to CP administration (group II) was 
assessed by measuring MDA (Figure 1), CP+HDN treated group 
significantly (p < 0.05) lowered the CP induced degradation of 
membrane lipids (group IV). 
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peroxidation thereby proving its stabilizing power on membranes 
[31]. Enough evidence has been garnered for HDN proving to be 
effective antioxidant in CP mediated oxidative stress [32]. Thus 

concluding, the cardioprotective effect of HDN is probably related 
to its membrane stabilizing action and scavenging of free radicals 
generated by CP. 
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