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ABSTRACT 
Liver, heart and kidney are the frequent targets of the toxicants as liver involved in metabolism, heart supplies O2 to entire body and kidney involves in the 
excretion and re-absorption of the substances. The principle cases of doxorubicin toxicity are decreased activities of antioxidant enzymes and generation of 
free radicals. The main objective of this work is to develop an organo-protective agent from Humboldtia brunonis. Wall which can be used against 
doxorubicin induced oxidative damage. After the preliminary phytochemical screening and acute toxicity study, the methanolic extract of H.brunonis.Wall was 
evaluated for the presence of in-vitro antioxidant activity using DPPH, superoxide radical, hydroxyl radical, nitric oxide radical scavenging and lipid 
peroxidation assays using doses of 200 mg/kg and 400 mg/kg. The cardioprotective effects of H. brunonis using the levels of cardiac marker enzymes(CPK 
and LDH), the hepatoprotective effects using the levels of liver marker enzymes(GOT, GPT and ALP) and the nephroprotective effects using the levels of 
kidney markers(creatinine and urea) in serum were evaluated in the present study. The results indicate that H. Brunonis Wall extract is capable of direct free 
radical scavenging effects and enhancing the hepato, cardio and nephro-protective activities against the doxorubicin induced oxidative damage to the vital 
organs. 
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INTRODUCTION 
Recent studies have suggested that the generation of reactive 
oxygen species (ROS), especially superoxide anion and 
hydrogen peroxide (Wang et al, 2004, Kalivendi et al , 2001, 
Cartoni et al, 2004) causes doxorubicin induced 
cardiotoxicity. The main cellular damage caused by ROS 
includes lipid peroxidation, protein cross-linking, and DNA 
fragmentation. These may lead to cardiac dysfunction, 
apoptosis, and development of cardiomyopathy (Kumar et al, 
2004, Yamaoka et al, 2000). Doxorubicin (DOX) is an 
effective and broadly used agent to treat a variety of 
malignacies, such as leukemias, breast and ovarian cancer, 
and Hodgkin and non-Hodgkin lymphoma (Young et al, 
1981, Booser et al, 1994). Despite its promising anticancer 
effect, the cardiotoxicity associated with doxorubicin remains 
as a challenge. The aim of the present study was to evaluate 
the antioxidant and organoprotective activity(liver, kidney 
and heart) of the Humboltia brunonis Wall against 
doxorubicin induced oxidative damage. Humboltia brunonis 
Wall belonging to the family Fabaceae, is distributed in the 
Western Ghats in kerala. Its seen in the region of between 
Wayanad and Sringeri Regions of Central Sahyadri.  
MATERIALS AND METHODS 
Plant material 
Humboldtia brunonis. Wall was collected from Kerala Forest 
Research Institute, Peechi, Thrissur and was authenticated by 
Sasidharan, senior botanist, KFRI, Peechi, Kerala.  
Animals 
Male wistar  rats (175-225g) were obtained from the Small 
Animal Breeding Station, Kerala Agricultural University, 
Mannuthy, Kerala, India and kept under standard laboratory 
conditions (22-280C, 60-70% relative humidity, 12hr 
dark/light cycle). All animal experiments were conducted 

with prior permission from Institutional Animal Ethics 
Committee (IAEC) and the guidelines accepted by IAEC 
have been followed. 
Preparation of plant extract 
The bark obtained was dried and powdered. Then 30 g of 
powder was then taken in a conical flask, the extraction was 
carried out with 300 ml of 75% methanol using magnetic 
stirrer. It was allowed to stay for 24 hours and then filtered. 
Fresh solvent is used for further extraction, then the extract 
thus obtained was evaporated to dryness in a waterbath. The 
extraction were carried out till clear solvent was obtained as 
the filtrate. The dried extract obtained was dissolved in water 
was used for further studies.  
Experimental design 
The rats were divided into five groups of six rats in each 
group. DOX was intraperitonoially (i.p) administered at a 
dose of 3mg/kg 1hour after the administration of extract. 
Humboldtia brunonis 75 % methanolic extract was dissolved 
in sterile water and administered in doses 200 mg/kg and 400 
mg/kg. The dose of H. brunonis in the study was selected on 
the basis of toxicities studies. Plant extracts were 
administered for continuous 10 days and the DOX for every 
other day over 10 days period. After 24 hrs, the experimental 
animals of each group were sacrificed by decapitation and the 
blood and tissue samples were collected. Blood samples were 
collected and were centrifuged at 2000 x g for 5 minutes at 
4oC to separate their serum. The heart, liver, kidney were 
removed immediately and stored at –20oC until analyzed. In 
serum the levels of creatine phosphokinase (CPK), lactate 
dehydrogenase (LDH), serum glutamate oxaloacetate 
transaminase (SGOT), serum glutamate pyruvate 
transaminase (SGPT), alkaline phosphatase (ALP), creatinine 
and urea were determined. The homogenization of tissues 
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such as heart, liver and kidney were carried out in Teflon 
homogenized with tris buffer. The homogenate was 
centrifuged at 10,000 rpm for 30 minutes and the supernatant 
was collected.  Using the supernatant the levels of 
malondialdehyde (MDA), marker of lipid peroxidation, 
glutathione (GSH) and the activities of antioxidant enzymes 
such as superoxide dismutase (SOD), catalase (CAT) and 
glutathione peroxidase (GPx) were analysed.  
Histopathology  
After the termination of the experiments animals were 
sacrificed, organs were excised, washed in Phosphate 
buffered saline and a small portion was fixed in 10% 
formalin solution immediate after sacrifice, passing through 
ascending grade of alcohol, cleared in xylene impregnated 
and embedded in paraffin dehydrated specimens. 3-4 
micrometer sections were made using a microtome and 
stained with H & E. The sections were molded in DPX and 
observed in light microscope. 
Statistical Analysis  
The values were presented as Mean ± SD. Differences 
between groups means were estimated using a one-way 
analysis of variance followed by Dunnett’s test using 
Graphpad Instat software. Results were considered 
statistically significant when p<0.05. 
RESULTS 
In vitro antioxidant activities of H. brunonis extract 
(Table-1) 
The IC50 values of extracts to scavenge the DPPH radical 
were found to be 1.1µg/ml. H. brunonis extract were found to 
scavenge the superoxides generated by photoreduction of 

riboflavin. Concentration of extract needed for 50% of 
inhibition of superoxide was found to be 116.67 µg/ml . 
Concentration of methanolic extract needed for 50% 
inhibition of Hydroxyl radical was found to be  102.00 µg/ml. 
Concentration of extract needed for 50% inhibition of lipid 
peroxide was found to be 92.00 µg/ml.  
Cardioprotective effect of H. brunonis (Table-2,3) 
The administration of sylimarin showed significant changes 
in SOD, CAT and GPx but the H. brunonis 400 mg/kg 
showed more protective effect.  
Hepatoprotective effect of H. brunonis (Table-4,5) 
GSH levels were found to be reduced significantly in DOX 
alone (p<0.01) treated animals. The administration of 
H.brunonis extract increased GSH levels in 200 mg/kg  and 
400 mg/kg  dosage. DOX showed significant decrease in the 
SOD (p<0.01), CAT (p<0.01) and GPx (p<0.01) activities.  
Nephroprotective effect of H. brunonis (Table-6,7) 
H. brunonis extract administration also reduced the levels of 
MDA in kidney tissue as compared to DOX alone (p<0.01) 
treated animals The administration of DOX also decreased 
GSH levels which was found to be increased in H. brunonis 
200 mg/kg and 400 mg/kg (p<0.05) treated animals. The 
activities of SOD, CAT and GPx were found to be reduced in 
animals treated DOX, this was found to be increased with H. 
brunonis extract. The sylimarin treatment also produced 
similar results as that of H. brunonis 400 mg/kg. 
Histopathology(fig-1,2&3) 
The histopatholgical analysis of heart, liver, kidney also 
revealed the protective effects of H. brunonis.  

 
Table 1. Results of In vitro antioxidant activities of H. brunonis extract 

Antioxidant assays IC50 values * (in μg/ml) 

DPPH radical scavenging activity 
Superoxide radical scavenging activity 
Hydroxyl radical scavenging activity 

Lipid peroxidation assay 

1.1 
116.67 
102.00 
92.00 

* IC50 values means the amount of the extract needed to scavenge 50% of the 
radicals produced in the reaction mixture 

 
Table 2: Cardioprotective effect of 75 % methanolic extract of H.brunonis 

Groups SOD CAT GPx GSH LPO 

Normal 
Doxorubicin (3 mg/kg) 
Silymarin (100 mg/kg) 
H.brunonis (200mg/kg) 
H.brunonis (400mg/kg) 

2.22 ± 0.97 
6.83 ± 2.56 
2.94 ± 0.95 
3.87 ± 1.71 
2.90 ± 0.71 

3.50 ± 0.78 
8.53 ± 4.70 
4.22 ± 2.10 
5.42 ± 0.78 
4.31 ± 1.04 

28.72 ±6.67 
16.04 ± 3.13 
22.05 ± 13.02 
18.10 ± 6.76 
22.0 ± 7.20 

30.07 ± 8.68 
12.44 ± 3.01 
22.86 ± 4.03 
18.93 ± 4.28 
23.41 ± 6.33 

2.57 ± 0.33 
5.50 ± 0.83 
4.33 ± 1.42 
3.12 ± 1.90 
3.40 ± 1.39 

 
Table 3: Cardioprotective effect of 75 % methanolic extract of H.brunonis 

Groups CPK LDH 
Normal 

Doxorubicin (3 mg/kg) 
Silymarin (100 mg/kg) 

H.brunonis (200 mg/kg) 
H.brunonis (400 mg/kg) 

180.25 ± 21.4 
285.75 ± 15.24 
214.25 ± 16.75 
245.78 ± 10.23 
205.67 ± 11.25 

243.99 ± 20.48 
384.52 ± 16.31 
293.63 ± 47.266 
347.95 ± 47.26 
288.13 ± 24.27 

 
Table 4: Hepatoprotective effect of 75 % methanolic extract of H.brunonis 

Groups SOD CAT GPx GSH LPO 
Normal 

Doxorubicin (3 mg/kg) 
Silymarin (100 mg/kg) 

H.brunonis (200 mg/kg) 
H.brunonis (400 mg/kg) 

2.59 ± 0.23 
1.08 ± 0.37 
2.33 ± 1.89 
1.96 ± 0.38 
2.38 ± 0.62 

7.03 ± 1.72 
2.66 ± 0.43 
4.63 ± 0.26 
3.36 ±0.18 
4.88 ±0.43 

34.38 ± 3.62 
14.80 ± 1.82 
20.56 ± 4.56 
26.18 ± 1.82 
27.16 ± 6.34 

35.24 ± 13.3 
19.68 ± 1.34 
28.09 ± 7.98 
28.89 ± 7.72 
22.62 ± 6.47 

0.94 ± 0.18 
2.88 ± 0.50 
1.53 ± 0.09 
1.91 ± 0.53 
1.52 ± 0.67 
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Table 5: Hepatoprotective effect of 75 % methanolic extract of H.brunonis 
Groups GOT GPT ALP 
Normal 

Doxorubicin (3 mg/kg) 
Silymarin (100 mg/kg) 

H.brunonis (200 mg/kg) 
H.brunonis (400 mg/kg) 

101.75 ± 10.24 
150.8 ± 10.91 
119.75 ± 8.80 
130.2 ± 9.67 
117.25 ± 9.74 

56.8 ± 5.40 
103.5 ± 9.84 
75.5 ± 11.32 
83.33 ± 13.47 
74.5 ± 11.0 

64.45 ± 7.45 
36.25 ± 3.57 
46.88 ± 6.04 
49.28 ± 2.75 
41.29 ± 3.71 

 
Table 6: Nephroprotective effect of 75 % methanolic extract of H.brunonis 

Groups SOD CAT GPx GSH LPO 
Normal 

Doxorubicin (3 mg/kg) 
Silymarin (100mg/kg) 

H.brunonis (200mg/kg) 
H.brunonis (400mg/kg) 

6.22  ±2.84 
1.46 ± 0.39 
3.71 ± 0.61 
2.76 ± 0.37 
3.90 ± 1.41 

7.14 ± 0.94 
2.82 ± 1.87 
4.12 ± 1.82 
3.60 ± 1.19 
4.20 ± 0.50 

29.31 ± 4.02 
15.61 ± 2.84 
23.17 ± 1.32 
17.67 ± 2.10 
24.21 ± 8.99 

30.02 ± 1.85 
18.52 ± 5.19 
24.09 ± 3.41 
21.70 ± 5.31 
25.55 ± 5.01 

1.14 ± 0.09 
4.32 ± 1.32 
2.92 ± 0.97 
3.03 ± 0.81 
2.78 ± 1.46 

 
Table 7: Nephroprotective effect of 75 % methanolic extract of H.brunonis 

Groups Urea Creatinine 

Normal 
Doxorubicin (3 mg/kg) 
Silymarin (100 mg/kg) 

H.brunonis (200 mg/kg) 
H.brunonis (400 mg/kg) 

37.0 ± 2.56 
65.24 ± 3.75 
50.24 ± 3.54 
57.25 ± 4.55 
49.78 ± 3.25 

0.052 ± 0.01 
1.39 ± 0.08 
0.76 ± 0.09 

0.9 ± 0.1 
0.72 ± 0.05 
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DISCUSSION  
In the present study we have evaluated the hepato, cardio and 
nephro protective effects of Humboldtia brunonis wall. and 
results found were encouraging as the extract showed the 
protective effect against the doxorubicin induced oxidative 
damage to the vital organs. The antioxidant activity of H. 
brunonis extract was measured in different in vitro systems of 
assays such as DPPH radical, superoxide radical, hydroxyl 
radical scavenging and lipid peroxidation inhibition assays 
and in modulating enzymatic and nonenzymatic antioxidant 
defense in heart tissues of DOX intoxicated animals. 
The present results indicate that H. Brunonis extract is 
capable of normalizing the DOX induced oxidative damage 
in animals by the direct scavenging of free radicals and by 
enhancing the protective activities of both enzymatic and 
non-enzymatic antioxidants. These results supports as a 
scientific proof for the medicinal values of the plant. 
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