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Introduction 

Hepatocellular carcinoma is the most common liver cancer 

in the world. The world incidences are 14.7 and 4.92/100,000 

population in males and females
1
. The incidence of 

hepatocellular carcinoma in developed countries, 7.64 and 

2.65/100,000 population in male and female, is lower than that 

of developing countries, 17.84 and 6.17/100,000 population in 

male and female
2
. Diet is the second major cause for cancer and 

induces cancer of colon, breast, stomach, liver, etc
3
. 

Environmental carcinogens cause 50 to 90% of all cancers. The 

remaining 10% of cancer caused by several other factors, not all 

of which are understood
4
. p-Dimethylaminoazobenzene is 

commonly used as a colouring agent in foodstuff and is known 

to induce liver cancer in experimental animals
5
. Phenobarbital is 

an anti-epileptic drug and is also of carcinogenic potential
6
 to 

human, mice and rats when administered orally
7, 8

. It also strong 

a strong induced of p-450 enzymes like CYP2B1 and CYP2B2 

which in turn enhance hepatic tumors. The chronic feeding of 

both p-DAB and PB has been reported to promote tumor 

growth
9
. Many researchers are concluded from their research 

that in recent years complementary and alternative medicines 

have been gaining ground as a supportive medicine in cancer 

therapy.  

 Sphaeranthus indicus Linn. (Asteraceae) popularly known 

as ‘Gorakmundi’ is cultivated all over India
10

 for its medicinal 

values. It traditionally used to treat the diseases like, allergy, 

inflammation, diabetes, and oxidative stress
11, 12

. Our detailed 

review shows no information on the preventive effect of 

S.indicus methanolic extract of stem in hepatocarcinogenesis 

induced by DAB in albino rats, so the present investigation deals 

with its protective efficiency of hepatocarcinogenesis induced by 

DAB in albino rats. 

Materials and methods 

 Chemicals-4-Dimethyl amino azo benzene, Bovine Serum 

albumin, Bilirubin, 1’, 3,3’-tetramethoxy propane, Sodium 

pyruvate, Epinephrine, 1-chloro-2, 4-dinitrobenzene, Reduced 

glutathione, Thiobarbituric acid (TBA) were obtained from 

Sigma Chemical Company, ST. Louis, MO, USA. All other 

chemicals and reagents (analytical grade) used in this present 

study were purchased from Glaxo Laboratories, Mumbai, SD 

Fine Chemicals, Mumbai and Sisco Research Laboratories, Pvt. 

Ltd., India . 

Animals-Albino rats (Male) of Wistar strain (150±10gm), 

procured and they were kept in polypropylene cages bedded 

with husk and were acclimatized in the animal house of the 

Department of Biochemistry (under the supervision of 

Institutional Animal Ethics Committee), J.J. College of Arts and 

Science, Pudukkottai.  

Plant extract-The stem of S.indcus collected from the 

Medicinal garden of J. J. College of Arts and Science, 

Pudukkottai. The ethanolic extract was prepared by suspending 

the dried powder of stem in ethanol for 48 hours and filtered. 

Then the residue was again dissolved with ethanol and filtered. 

Both filtrate combined and concentrated. The extract was 

dissolved in saline (0.8%) and used for the in vivo experiments. 

Experimental design 

 The rats were divided into three groups with 6 rats as 

follows: 

Group I: Control  

Group II: DAB induced rats (DAB 0.06% for 30 days by mixing 

with fed and  then 0.05% Phenobarbital for 30 days by 

mixing with water). 

Group III: DAB + SI ethanol extract 150mg/Kg b.wt. for 60 

days orally. 

Group IV:DAB + SI ethanol extract 300mg/Kg b.wt. for 60 days 

orally. 

 At the end of the experiment all rats were sacrificed by 

cervical decapitation and the serum was collected from the 

collected blood. Immediately liver was removed and washed 

with ice-cold physiological saline. They were homogenized in
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0.1M tris-Hcl buffer pH 7.4 to give a 10% homogenate. This 

homogenate used for the appropriate parameter estimation. 

 The biochemical parameters, (Bilirubin
14

, Cholesterol
15

 & 

Protein content
16

), marker enzymes (Alanine aminotransferase
17

, 

Aspartate aminotransferase
17

, Alkaline phosphatase
18

) and 

antioxidant parameters (Lipid peroxidation 
19

, Catalase
20

, 

Superoxide dismutase
21

 and Glutathione-S-transferase
22

) were 

estimated in serum. Small portion of the liver was removed and 

fixed in 10% formalin for the histopathological study
23

. 

Statistical analysis of data 

 Values are mean ± SD for six animals in each group. 

Statistically significant changes in different groups were 

evaluated by student’s‘t’ test. The levels of significance were 

denoted by ‘p’ values. 

Results 

 The DAB administrated rats had hepatocarcinogenesis and 

the SI treated rats were recovered from the 

hepatocarcinogenesis, which was compared from Group 1 rats 

(Fig.1). The level of total protein in serum of Group II DAB 

induced rats showed a significant (p<0.05) increase when 

compared with Group I control rats. On the other hand group III 

and IV rats, which received oral administration of SI extract 

showed a significant (p<0.05) decrease in the level of total 

protein in serum sample when compared with group II DAB 

induced rats (Table 1).  

 
Figure 1. A-Normal; B-DAB Alone; C-DAB+SI (150mg/Kg); 

D-DAB+SI (300mg/kg), Sections stained with Haematoxilin 

& Eosin. 

Histopathological studies of liver tissue shows following 

features, 

A. The H&E stained liver tissue section shows normal cells. 

B. The liver tissue cells are round to oval with hyper chromatic 

nucleus, the portal triad shows increased chronic inflammatory 

cells, inter cellular area shows edematous changes. 

C. This section shows reduced inflammatory cells in the portal 

triad, inter cellular edema also reduced, the cells are apparently 

appears normal. 

D. The liver tissue section shows mild cellular changes, scanty 

inflammatory cells. 

Table 1 depicts the activity of the total bilirubin in serum 

sample of control and experimental rats. The level of total 

bilirubin in serum of group II DAB induced rats showed a 

significant (p<0.05) increase when compared with group I 

control rats. On the other hand group III and IV rats, which 

received oral administration of SI extract showed a significant 

(p<0.05) decrease in the level of total bilirubin in serum sample 

when compared with group II DAB induced rats. The level of 

total cholesterol in the serum of control and experimental rats is 

given in table 1. In DAB group II rats, a significant (p<0.05) 

increase in the content of total cholesterol in serum was 

observed when compared with Group I rats maintained as 

control. Oral administration of the extract of SI to the group III 

and IV rats showed a significant decrease in the level of total 

cholesterol serum, when compared with group II DAB induced 

rats. 

Table 2 shows the level of SGOT in serum of control and 

experimental rats, the level of SGOT in serum sample of group 

II DAB induced rats showed a significant (p<0.05) increase 

when compared with group I control rats. On the other hand 

group III and IV rats, which received the oral administration of 

SI extract showed a significant (p<0.05) decrease in the level of 

SGOT in serum, when compared with Group II DAB rats. 

Results tabulated in table 2 showed a significant (p<0.05) 

increase in the level of SGPT in serum of DAB induced Group 

II rats, when compared with Group I control rats. On 

comparison the Group III and Group IV rats with the group II 

DAB induced rats, a significant (p<0.05) decrease in the level of 

SGPT were observed. 

Table 2 depicts the activity of the ALP in serum sample of 

control and experimental rats. The level of ALP in serum of 

Group II DAB induced rats showed a significant (p<0.05) 

increase when compared with group I control rats. On the other 

hand group III and IV rats, which received oral administration of 

SI extract showed a significant (p<0.05) decrease in the level of 

ALP in serum sample when compared with group II DAB 

induced rats. The level of Lipid peroxidation in the liver tissues 

of control and experimental rats is given in table 3. In DAB 

group II rats, a significant (p<0.05) increase in the content of 

lipid peroxidation in liver tissues was observed when compared 

with group I control rats. 

Oral administration of the extract of SI to the group III and 

IV showed a significant (p<0.05) decrease in the level of lipid 

peroxidation of liver, when compared with group I DAB 

induced rats. Table 3 shows the levels of GST in liver tissues of 

control and experimental rats. The level of GST in liver tissues 

of group II DAB induced rats showed a significant (p<0.05) 

decrease, when compared with group I control rats. On the other 

hand group III and IV rats, which received the oral 

administration of SI extract showed a significant (p<0.05) 

increase in the level of GST in liver, when compared with group 

II DAB induced rats. 

Table 4 showed a significant (p<0.05) decrease in the level 

of SOD in liver of DAB induced group II rats, when compared 

with group I control rats. On comparison the group III and IV 

rats with the group II DAB induced rats, a significant (p<0.05) 

increases in the level of SOD were observed. Results of table 4 

shows the level of catalase in liver tissues of control and 

experimental rats, the level of catalase in liver tissue of group II 

DAB induced rats showed a significant (p<0.05) decrease, when 

compared with group I control rats. On the other hand group III 

and IV and group IV rats, which received oral administration of 

SI extract showed significant (p<0.05) increase in the level of 

catalase in liver tissues when compared with group II DAB 

induced rats. 

Discussion 

Natural products can modify carcinogenesis in different 

ways, such as modification of phase-1 enzyme for carcinogen 

activation, detoxification of carcinogen through phase-2 

enzymes, scavenging DNA agent, suppressing proliferation of 

early, preneoplastic lesions, or inhibition of certain properties of 
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cancer cell
24

. No significant alteration in body weight, body 

weight gain or food consumption in normal rats. In contrast, 

body weight and food consumption were significantly reduced 

in DAB induced group of animals. Pretreatment of animals with 

ethanolic extract of SI may increase body weight. Hyperplasia of 

hepatic parenchyma cells in DAB administered rats has been 

observed in DAB administered animals, hepatic cell exhibit loss 

of contact inhibition (polarity) and damaged central vein of liver 

lobules and the nuclear envelop is damaged. 

 Acetylcholine esterase, GHS, ALP, GST and bilirubin 

levels are increased after administration p-DAB
25

. Increase in 

serum total protein level is due to the DAB administration. In 

the present study SI extract has been found to increase the level 

of total protein in the treated group. Serum bilirubin levels are 

related to the status and function of hepatic
26

. The elevated level 

of total bilirubin is indicative of poor hepatic function
27

 DAB. 

The level was decreased in Shaeranthus indicus treated group III 

and group IV rats in the present study may due to the hepatic 

damage induce the increase in total bilirubin in serum. 

Cholesterol metabolism is a normal regulation process, which 

first transfer deoxycholic acid through bilary system in liver, 

then as bile salt was passed in biliary system. When hepatic 

inadequacy on cancer and chronic liver disease, form 

esterification and evaluation of cholesterol, which causes 

changes of total cholesterol level
28

. Total cholesterol level 

increased in DAB induced rats in-group II compared with Group 

I normal rats. Treatment with SI extract had effectively 

controlled the rate of total cholesterol in serum, which suggests 

that the effect of SI control total cholesterol.  

Serum enzyme levels are not a direct measure of hepatic 

injury they show the status of liver. The elevated levels of serum 

enzymes are indicative of cellular leakage and loss of functional 

integrity of cell membrane in liver. High level of SGOT 

indicates liver damage due to DAB administration. SGPT 

catalyses the conversion of alanine to pyruvate and glutamate 

and is released in a similar manner. Therefore SGPT is more 

specific to the liver and a better parameter for detecting liver 

cancer
29

 SI at the dose of 150 and 300mg/Kg decreased the level 

of both SGOT and SGPT significantly and is a dose dependent 

manner. 

Serum ALT levels are also related to the status and function 

of hepatic cells, increase in serum ALP is due to increased 

synthesis, in presence of increasing biliary pressure. ALP level 

of DAB administered rats increased when compared to normal 

rats. SI administration significantly lowered the ALP level. In 

hepatocellular carcinoma there is disequilibrium between 

oxidant and anti-oxidant balance, which is titled towards oxidant 

side. This oxidative stress may be the reason for the elevated 

LPO level in the liver. LPO may lead to the formation of several 

toxic bye products such as 4-hydroxy nonenal and 

melanodialdehyde, which can attack cellular targets including 

DNA, inducing mutagenicity and carcinogenesity
27

. 

The level of lipid peroxides was significantly elevated by 

the administration of DAB, these elevated levels were lowered 

by the administration of SI extract. One of the major 

mechanisms of chemical protection against carcinogenesis, 

mutagenesis, and other forms of toxicity mediated by 

electrophiles is the induction of enzymes involved in their 

metabolism; particularly phase 2 enzymes such as glutathione-s-

transferase (GSTS), uridine diphosphate, etc. Furthermore, 

induction of phase 2 enzymes appears to be a sufficient 

condition for obtaining chemoprevention and can be achieved in 

many target tissues by administering any of a diverse array of 

naturally occurring and synthetic chemical agents
30

. The GST 

level of DAB administered rats decreased when compared to 

normal rats. After the SI administration significantly increase the 

GST level in this study. 

 SOD is a mitochondrial enzyme, which is found to quench 

free radicals and prevents tissue damage, decrease in activity of 

SOD leads to decreased production of hydrogen peroxides
31

. In 

our study a significant decrease in SOD level has been observed 

in DAB treated animals, the present study indicates that the 

simultaneous administration of SI may increase the SOD level. 

The enzymatic antioxidant defense systems are natural 

protective barriers against lipid peroxidation, SOD and CAT are 

important scavengers of superoxide ion and hydrogen peroxide. 

These enzymes prevent the generation of hydroxyl radicals and 

protect the cellular constituents from oxidative damage
32

. 

 In the present study, the administration of DAB altered the 

biochemical parameters and marker enzyme in the DAB treated 

rats. Administration of ethanol extract of SI along with the DAB 

induced rats showed a significant control of the 

hapatocarcinogenesis process in rats. Further studies are 

warranted to isolate the active principles from the Sphaeranthus 

indicus. 
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Table-1 Activity of Bodyweight, Protein, Bilirubin & cholesterol in serum of control and 

experimental group of rats 
S.No Parameters Group I 

Normal 

Group II 

DAB induced 
 

Group III 

DAB induced + 
SI Extract 

(150mg/Kg b.w.) 

Group IV 

DAB induced + SI Extract 
(300mg/Kg b.w.) 

1. Body Weight 126±4.32 92 ± 2.18a* 103±5.10 a*bNS 109 ± 1.29 b** 

2. Total Protein 158±6.41 98 ± 3.11 a* 105±2.15 a*bNS 145±3.60 b*** 

3. Total Bilirubin 2.46±0.14 15.66 ± 0.54 a* 11.68±0.36 a*bNS 5.7±1.38 b** 

4. Total Cholesterol 0.23±0.06 2.08 ± 0.34 a* 1.69 ±0.024 a*b* 1.13 ±0.05 b** 

              a-Group II, III and IV compared with Group I; b-Group III and IV compared with Group II (P<0.05, NS-Not Significant) 

 

Table-2 Activity of Marker Enzymes in serums of control and experimental group of rats 
S.No Parameters Group I 

Normal 

Group II 

DAB induced 
 

Group III 

DAB induced + 
SI Extract 

(150mg/Kg b.w.) 

Group IV 

DAB induced + 
SI Extract 

(300mg/Kg b.w.) 

1. SGOT 116±1.15 251±6.00 a* 194 ± 7.40 a* b* 141 ± 3.74 b** 

2. SGPT 36±2.16 59±2.64 a* 44 ± 1.29 a* b* 38.20 ± 1.24 b*** 

3. ALP 1.5±0.06 4.6±0.47 a* 2.6 ± 0.47 a* bNS 1.8 ± 0.87 b* 

                           a-Group II, III and IV compared with Group I; b-Group III and IV compared with Group II (p<0.05, NS-Not                              
            Significant) 
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Table-3 Activity of Lipid peroxidation and glutathione-S-transferase in Liver Tissues of control and 

experimental group of rats 
S. No Parameters Group I 

Normal 

Group II 

DAB induced 

 

Group III 

DAB induced + 

SI Extract 

(150mg/Kg b.w.) 

Group IV 

DAB induced + 

SI Extract 

(300mg/Kg b.w.) 

1. Lipid Peroxidation 1.503±0.312 4.013±0.782 a* 3.213±0.125 a* b* 2.012±0.331 b* 

2. Glutathione-S-transferase 0.25±0.50 0.09±0.02 a* 0.14±0.20 a* bNS 0.22±0.32 b* 

                     a-Group II, III and IV compared with Group I; b-Group III and IV compared with Group II (p<0.05, NS-Not Significant) 

 

Table-4 Activity of Antioxidants in Liver Tissues of control and experimental group of rats 
S. No  

Parameters 

Group I 

Normal 

Group II 

DAB induced 
 

Group III 

DAB induced + 
SI Extract 

(150mg/Kg b.w.) 

Group IV 

DAB induced + 
SI Extract 

(300mg/Kg b.w.) 

1. SOD 6.14±0.23 1.97±1.07 a* 3.92 ± 0.57 a* bNS 5.02 ± 0.51 b* 

2. CAT 67.35±2.13 44.2±1.93 a* 52.51 ± 0.36 a* b* 60.61 ± 0.53 b* 

                                        a-Group II, III and IV compared with Group I b-Group III and IV compared with Group II (p<0.05, NS-Not Significant) 

 


