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INTRODUCTION 
Hepatotoxicity is one of main side effects associated 

with Doxorubicin (DXR) which is potent 

chemotherapeutic agent. Doxorubicin is an 

Anthracycline antitumor antibiotic and is widely used in 

cancer chemotherapy, including hematological 

malignancies, breast, lungs, gastric, ovarian, thyroid 

cancers and pediatric cancers. It is also effective in many 

solid tumours.
[17]

 

 

The mechanism action of DXR is capable of causing 

breaks in DNA strands by activating topoisomerase II 

and generating quinone type of free radicals. The 

semiquinone form of DOX is a toxic and short lived 

metabolite which interacts with molecular oxygen and 

initiated a cascade of reactions producing reactive 

oxygen species (ROS). ROS generation and lipid 

peroxidation is responsible for DOX induced cardio 

toxicity and Hepatotoxicity.
[13]

 A major limitation for the 

use of DOX is cardiotoxicity with the total cumulative 

dose being the only criteria currently used to predict the 

toxicity.
[1]

 DOX can cause cumulative, dose-related 

cardiac damage, leading to dysrhythmias and heart 

failure. This action may be result generation of free 

radicals.
[3]

 Persistent and irreversible liver damage has a 

side effect of DXR therapy. DXR mediated 

hepatotoxicity includes focal damage in the hepatocytes, 

vascular damage and steatosis.
[18]

 
 

DXR can be reduced to doxorubicinol, a metabolite that 

interferes with iron and calcium regulations and proton 

pump of mitochondria.
[2,4,5]

 It was confirmed that the 

therapeutic dose of DXR enhanced lipid peroxidation in 

microsomes, mitochondria in liver especially in presence 

of Fe
3+

 ions.
[8]

 The antioxidant properties of flavanoids 

and their ability to chelate free iron could be effective in 

reducing hepatotoxicity of DXR.
[9]

 
 

Several studies proven flavanoids act as free radical 

scavengers. Sliymarin is one of standard drug which 

proven as successful modern drug having potential 

benefit in the treatment of liver diseases. Silymarin is a 

good example as a unique flavanoid complex containg 

silybin, silydianin and silychrisin derived from the milk 

thistle plant. 
 

Similarly Morin (3, 5, 7, 2’, 4’-pentahydroxy flavone) is 

one of the naturally occurring flavanoids originally 

isolated from member of the Moraceae family. Morin 
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ABSTRACT 

Doxorubicin (DXR) is an anticancer used in treatment of various malignancies and it is limited in use because of 

dose related toxic effects. DXR induced hepatotoxicity is caused by generation of free radicals and induction of 

oxidative stress which leads to cellular damage. In combination of antioxidants can be prevent liver damage. In the 

study it is investigated the hepatoprotective effect of Morin on DXR induced hepatotoxicity in wistar rats. Rats 

were divided randomly and protocol was followed in Control group (0.9% (Nacl) saline), DXRcontrol group 

(alone 25mg/kg interperitoneal (i.p)), DXR+Morin50 group (single dose 25mg/kg (i.p.) and orally 50mg/kg 

b.w.),DXR + Morin100 group (single dose 25mg/kg (i.p,) and orally 100 mg/kg b.w.), DXR+silymarin(std)( single 

dose 25mg/kg (i.p.) and orally 60 mg/kg b.w.). In treated groups doses were administered 3 times/week for 3 

weeks. After 21 days, blood was collected and the liver is excised for biochemical analysis and histopathological 

examinations respectively. The serum parameters SGOT, SGPT, ALP and TBL are estimated. The tissue levels of 

catalase, superoxide dismutase (SOD), lipid peroxidation (LPO) were determined.Treatment with Morin 

significantly increased the antioxidant enzymes and structural damage to liver is reversed compared with 

DXRcontrol group, was found decreased the antioxidant enzymes and structural damage of liver. Results also 

shown similar hepatoprotective effect as Silymarin(std) as reference The results clearly suggest that Morin 

prevents hepatotoxity induced by DXR.  
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hydrate is a yellow crystalline polyphenolic compound 

isolated Maclura Pomifera, Psidium guajava (common 

guava), Almond (Prunus dulcis), sweet chestnut etc. 

Previous studies shown Morin exerts antioxidant 

potential by decreasing lipid production in several 

models include ethanol induced hepatotoxicity in rats, 

streptozocin induced hepatotoxicity in rats, ccl
4 

induced 

liver damage increased the production of IL-1β, IL-6, 

TNF and iNOS and Morin shown protective on liver by 

inhibiting the production of inflammatory mediators such 

as IL-1β, IL-6, TNF and iNOS.
[7,11,15]

 Morin also exerts 

anti proliferative activity by inducing apoptosis by the 

underlying mechanism.
[16]

 

 

DXR induced hepatotoxicity is related to free radical 

formation and oxidative stress, Morin is an antioxidant 

may protect against DXR induced hepatotoxicity in rats. 

The aim of this study was to investigate, evaluate 

potential hepatoprotective effects of Morin after a single-

dose administration of DXR. 

 

MATERIALS 

Doxorubicin (Doxoruba produced by Carlo Elba) was 

purchased from Mahaan Health Care Pvt Ltd 

(Hyderabad) in the form of 50mg/Ampoule. Morin were 

purchased from Sysco Research Laboratories 

(Hyderabad). Silymarin was obtained from Micro labs 

Ltd. All other chemicals used for the investigation were 

of analytical grade. 
 

EXPERIMENTAL ANIMALS 
Male wistar rats weighing about 120-180g were obtained 

from the animal house facility of Sanzyme Ltd, 

Hyderabad. Rats were housed in an animal care facility 

under room temperature (25±1ºc) with 12h light/dark 

cycles and were given free access to standard pellet diet 

and water. Before the treatment rats were left for 7days 

to acclimatize. Animals received human care in 

accordance with the guidelines of the committee for the 

purpose of control and supervision of Experiments on 

animals (CPCSEA), Government of India and prior 

permission was sought from the Institutional Animal 

Ethics Committee (IAEC), St.Peter’s Institute of 

Pharmaceutical Sciences.  
 

EXPERIMENTAL DESIGN 
Rats were divided in to 5 groups of six rats each. Group I 

served as Control and the rats of this group were given 

orally at equivalent amount of vehicle 0.9% Nacl (saline) 

for 21 days. Group II is served as DXR Control the rats 

of this group were intraperitoneally administered with 

single dose of doxorubicin 25mg/kg b.w. Group III DXR 

and Morin treated (50mg/kg) group and this group was 

interaperitoneally administered with single dose of 

doxorubicin 25 mg/kg b.w and orally treated (by oral 

gavage) with morin at a dose level of 50 mg/kg b.w 3 

times/week for 3 weeks. Group IV served as DXR and 

Morin treated group (100mg/Kg) and this group was 

intraperitoneally administered with single dose of 

doxorubicin 25mg/kg b.w and was orally treated with 

Morin at a dose level of 100 mg/kg b.w 3 times/week for 

3weeks.Group V served as DXR and Silymarin treated 

(60mg/kg) group this group was intraperitoneally 

administered with single dose of doxorubicin at a dose of 

25 mg/kg b.w and was orally treated with standard drug 

Silymarin at a dose level of 60mg/kg b.w 3 times/week 

for 3 weeks. Rats were treated for about 21 days.  

 

On the 21
st
 day, all the animals were sacrificed under 

light ether anesthesia. The blood samples were collected 

and serum was separated by centrifugation for 5min at 

5000rpm and used for estimation of SGOT, SGPT, ALP, 

TBL. The excised liver tissue is washed with ice cold 

saline (0.85% Nacl) and homogenized quickly with ice 

cold 0.1 M Tris Hcl buffer (pH 7.4) using Remi 

Homogenizer to give 10% homogenate. The homogenate 

was centrifuged at 10000 rpm for 20 min and the 

supernatants were used for estimation of Catalase 

activity, superoxide dismutase activity and Lipid per 

oxidation and some tissue was also stored in 10% 

buffered formalin for histopathology.  

 

BIOCHEMICAL PARAMETERS 

The activities of serum gluatamate oxaloacetate 

transaminases (SGOT) and serum of glutamate pyruvate 

transaminases (SGPT) was determined by the method of 

Reitman and Frankel (1957). The enzyme activity was 

measured as U/L. The catalase activity was assayed by 

the method of Claiborne (1985) was calculated as nmol 

H
2
O

2
 consumed/min/mg protein. Superoxide dismutase 

activity was measured by the method of Marklund & 

Marklund (1974) and expressed as unit/mg protein. The 

assay of LPO was assayed by the method of Wright et al 

(1981) were expressed as the nmol MDA formed per 

hour per gram tissue at 37◦c using molar extinction 

coefficient of 1.56X10
5 
M

-1
 cm

-1
. 

 

STATISTICAL ANALYSIS 

All the data were expressed as Mean±SEM for six rats. 

Difference between the groups was analysed by using 

analysis of variance (ANOVA) followed by Dunnet’s 

multiple comparisions test by using software program 

(prism, Graphpad). Statistical significance was 

determined at p<0.05.  
 

HISTOPATHOLOGICAL EXAMINATION 

The excised liver tissues were collected from the rats at 

the end day of the experiment and they were preserved in 

10% buffered formalin for histopathological 

processessing. Rats liver tissues were embedded in 

paraffin wax for longitudinal sectioning by microtome. 

Haemotoxylin-eosin was used to stain the sections and 

stained sections were examined under Phase contrast 

microscope camera (Coslab) for photomicroscopic 

assessments. 
 

RESULTS  

EFFECT OF MORIN ON SERUM SGOT, SGPT, 

ALP AND TBL  

It was shown that DXR control group (Group II) the 

serum levels of SGOT, SGPT, ALP was increased the 

serum levels of TBL compared with Control group 
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(Group I) (p<0.05). However in Morin treatment group 

at both doses (50 and 100mg/kg b.wt) restored the 

activity of these enzymes dose dependently 

(p<0.05,p<0.01) and shown significant increased serum 

levels of antioxidant enzymes and decreased the serum 

levels of TBL as similar with silymarin treated group 

which is used as standard drug(p<0.001) (Group III, IV, 

V) compared with DXR control group (Group II) and the 

results were shown in (Figure 1).  

 

EFFECT OF MORIN ON TISSUE LEVELS OF 

CATALASE, SOD, LPO IN LIVER 

It was estimated the tissue levels of Catalase, SOD, LPO 

in rat livers and found that the levels of Catalase, SOD 

was decreased and increased levels of LPO in DXR 

control (Group II) compared with Control (Group I) 

(p<0.001). Treatment with Morin at both doses of 

(50mg/kg and 100mg/kg b.w) increased the levels of 

Catalase, SOD and prevented the levels of LPO which 

had shown significant protection when parameters 

compared with DXR control group (p<0.01, p<0.001) 

and however silymarin shown beneficial effect (Table 1). 

 

HISTOPATHOLOGICAL EVALUATIONS 

The Histopathological evaluations of liver sections was 

shown and described in (Figure 2). 

 

Table 1: Effect of Morin in the liver tissue level of CAT, SOD, and LPO in DXR induced Hepatoxicity of Wistar 

rats. Results represent mean±SD of six animals per group. DXRcontrol group rats liver tissue SOD, CAT levels 

leads to significant decrease and LPO level is increased significantly compared to the control group(
###

p<0.001). 

Treated groups DXR+Morin50, DXR+Morin100, DXR+Silymarin(std) rats liver tissue antioxidant levels are 

restored to normal compared with DXRcontrol group (ns: not significant, 
**

p<0.01, 
***

p<0.001). 

Groups 
SOD 

(units/mg of protein) 

CAT 

(nmol H2O2 consumed/ min/mg protein) 

LPO 

nmol MDA formed/h per 

I (control) 8.29±2.44 36.43±18.46 7.16±3.12 
II (DXRcontrol) 5.84±0.51

###
 17.97±1.61

###
 14.08±6.91

###
 

III (DXR+Morin50) 6.47±0.62 (ns) 21.18±3.21 (ns) 13.48±0.60 (ns) 

IV (DXR+Morin100) 7.87±2.03
**

 30.03±12.06
**

 10.69±3.38
**

 

V (DXR+Silymarin(std)) 7.97±2.11
***

 33.19±15.22
***

 9.81±4.26
***
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c)         d) 

Fig 1: Shows effect of Morin on serum liver marker levels of a) SGOT b) SGPT c) TBL d) in DXR induced 

hepatotoxicity in rats. Data represent mean±SD. Comparisons were made as follows: Controlgroup vs 

DXRcontrol group shown statistical significance (
###

p<0.001), DXRcontrol group vs DXR+Morin and 

DXR+Silymarin treated group statistical significance at (*p<0.05, **p<0.01 and***p<0.001). Statistical analysis 

was calculated by one way ANOVA followed by Dunnet’s multiple comparison test.  
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(A)    (B) 

  

(C)    (D) 

 

(E) 

Fig 2: Histopathological Examination of rat liver A) Control group shown normal hepatocytes and cental vein B) 

DXRcontrol group shown degeneration of hepatocytes, inflammatory cell infiltration and fatty changes C) 

DXR+Morin50 shown few inflammatory cells in the central vein, degeneration of hepatocytes in some areas 

D)DXR+Morin100 shown decreased degeneration of hepatocytes E) DXR+Silymarin(std) shown normal 

hepatocytes. 

  

DISCUSSION 

The main object of the study is to evaluate the 

hepatoprotective effect of Morin against DXR induced 

hepatotoxity in male wistar rats. Drug induced liver 

injury(DILI) is a clinical challenge and leading a cause 

of acute liver injury particularly seen in aged population 

uses more of drugs. DILI is leading to acute liver failure. 

The reason of withdraw of many drugs due to causing 

liver injury. Liver is responsible for metabolism and 

excretion of majority of drugs that is administered in to 

the body. Genetic variations and environmental factors 

may also factors for development of DILI. To minimize 

the risk of liver injury some hepato protective agents are 

coadministered with in the concerned treatment may be 

beneficial. The main reason for frame of the experiment. 

DXR is a cytotoxic drug used in broad spectrum of 

cancers. Two ways DXR generates free radicals.
[14]

 One 

way is formation of a semi quinone in presence of 

oxygen yields superoxide radicals. In the second way is 

free radicals are generated from a non-enzymatic 

mechanism that involves reactions with iron by iron-

DXR complex can reduce the oxygen to hydrogen 

peroxide and other active species.
[6]

 In blood SGOT, 

SGPT levels are increased is due injury of hepatocytes 

leads to altering their transport functions and membrane 

permeability leading to leakage of enzymes from the 

cells.
[3]

 Alkaline phosphate (ALP) level is increased 

reflects due to impaired biliary tract function.
[3]

 Total 

bilirubin levels are elevated in obstructive conditions of 

the bileduct, hepatitis or hepatic disorders
[3]

 In the 
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present study it is revealed, the level the SGOT, SGPT, 

ALP and serum bilirubin are increased significantly in 

DXR control group which indicates liver injury After the 

treatment with both doses Morin (50mg/kg and 

100mg/kg b.wt) reversed the serum levels dose 

dependently and recovery towards normalization shown 

similar effect as silymarin treated group (std). 

 

It has been proven in previous studies DXR generates 

superoxide anion radicals, hydrogen peroxide and 

oxidative metabolism in rat’s free radicals.
[3,8]

 In the 

study SOD, CAT decreased in DOX control group where 

as Morin treated group induced action dose dependently 

and increased the activity of SOD, CAT. Morin proven it 

has beneficial effects on liver damage by enhancing 

antioxidant enzyme and scavenge superoxide and 

hydroxyl radicals.
[10]

 It also mentioned in previous 

studies Morin is potent free radical scavenger and 

antioxidant due to presence of phenolic ring and 

hydroxyl substituent’s to be effective as anti oxidant and 

it has ability to maintain normal SOD
[5,12]

 DXR increases 

the production of free radicals such as superoxide, 

hydroxyl radicals and hydrogen peroxide which have 

great ability to react rapidly to lipids.
[9,15]

 It has been 

reported in DXR treated rats shown excessive production 

of LPO.
[15]

 LPO activity is measured in terms of MDA 

levels. Morin treated rats significantly decreased the 

MDA levels and this activity is may be due to free 

radical scavenging activity of the phenolic ring and 

hydroxyl groups. By the evidences in the study Morin 

shown as hepatoprotective agent. 

 

Histopathological studies showed that DXR caused 

pathological changes in hepatocytes. DXR+Morin 

treated at high dose (100mg/kg bw) rats showed no 

pathological changes in liver cells 

 

As the above biochemical and histopathological studies 

indicated that Morin prevents hepatotoxic effect of DXR. 

 

CONCLUSION 
In this study demonstrates that Morin has a 

hepatoprotective effect against DXR induced 

hepatoxicity in wistar rats.The hepatoprotective effect 

might be the possible mechanism of free radical 

scavenger activity and improving antioxidant levels. 
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