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A B S T R A C T 
 

The present study was designed to evaluate the effect of Calotropis procera (CPA) latex 
treatment on liver cirrhosis induced in rats.  Ninety male rats divided into 2 main groups. Group 
I: Comprised 10 rats served as control normal group injected with normal saline. Group II: 
included 80 rats injected with thioacetamide (TAA) (0.2 gm/kg b. wt, I. p), three times per week 
for 45 days. Group II was divided into 4 subgroups each 20 rats. Subgroup IIA: served as control 
liver cirrhosis non-treated group. Subgroup IIB: rats treated with silymarin at dose of 100 mg/kg / b .Wt 
/days orally for 60 days .Subgroup IIC: rats administered with CPA at dose of 200 mg/kg b.wt /day, orally 
for 60 days . Subgroup IID: rat's reserved silymarin at dose of 100 mg/kg b.wt/days and. CPA at dose of 
200 mg/kg b.wt/ days orally for 60 days. Blood Samples and liver tissue specimens were collected after 
30 and 60 day of treatment.  Serum was separated and used directly for determents  of  Aspartate  
aminotransferase (AST), Alanine amino transferase (ALT), total protein (TP), albumin (ALB.), total 
bilirubin (T.Bili.), Alkaline phosphatase (ALP), Gamma glutamyl transaminase (GGT), total cholesterol 
(Chol.), triacylglycerides (TAG), high density lipoproteins cholesterol (HDL-C) and Interleukin-8 (IL-8), 
Moreover, glutathione-S-transferase (GST), Catalase (CAT), superoxide dismutase (SOD) and reduced 
glutathione (GSH)were determined liver tissues ,furthermor,  liver histopathology  were also investigated 
.  The results revealed that, a significant increase in serum AST, ALT, ALP, T. Bili., Serum GGT, IL8, 
Chol. And TAG with significant decrease of TP, ALB. , HDL-C, enzymatic antioxidant states (GST, 
CAT, SOD) and (GSH), in liver tissue were observed in thioacetamide injected groups of rates when 
compared to the control group. However, treatment with silymarin and C. procera only and their 
combination improved liver functions test parameters, and aim of the work these parameters to normal 
level. Recommended  to use medicinal herbal plant in treatment of liver toxicity.  
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1. INTRODUCTION 

hioacetamide is a potent experimental 
hepatotoxin and hepato-carcinogenic 
compound; therefore, it used often to 

induce fulminant hepatic failure (FHF) in 
experimental animal models (Sarker, and 
Sil, (2007). Thioacetamide induces 
hepatotoxicity via its S-oxide metabolite 
(thioacetamide-S-dioxide), an unstable, 
reactive metabolite, which initiates necrosis 
and the generation of reactive oxygen 
species (ROS) by binding covalently to liver 
macromolecules (Baskaran, et al. 2010). 
Also, TAA induces hepatocyte damage 

following its metabolism to thioacetamide 
sulphene and sulphone, via a critical 
pathway that involves CYP4502E1-
mediated biotransformation (Ramaiah, et al., 
2001). Medicinal plants play a key role in the 
human health care. Natural products, 
especially plants in folk medicine with an 
anecdotal history of positive effects against 
liver diseases or other organs, are considered 
an alternative therapeutic approach (Khanna 
et al., 2007). Due to lack of scientific-based 
pharmacological data, most of the herbal 
formulations cannot be recommended for the 
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treatment of liver diseases (Stickel and 
Schuppan, 2007). Hence, there is an ever 
increasing need for safe hepatoprotective 
agent (Agar-wal, 2001). Silymarin is the 
main active constituent in the seeds of 
Silybum marianum, or milk thistle, Silybum 
marianum L..  Sylibum marianum has 
antioxidative, antilipid peroxidative, 
antifibrotic, anti-inflammatory, 
immunomodulating and liver regenerative 
(Thyagarajan et al., 2002). In addition, the 
hepatoprotective action of silymarin is 
mainly through its anti-free radical and 
anticarcinogenic roles Shaker et al., (2010).  
The activity of silymarin is due to its 
constituent silybin, silydianin, and 
silychristine (Loguercio and Festi, 2011). 
Calotropis procera (Ait.) R. Br. is a wild 
growing tropical plant of family 
Asclepiadaceae that has been widely used in 
the Sudanese, Unani, Arabic and Indian 
traditional medicinal system for the 
treatment of various diseases namely 
leprosy, ulcers, tumors, piles and diseases of 
the spleen, liver and abdomen (Kumar and 
Arya, 2006). Some of the medicinal 
properties of this plant have also been 
demonstrated in acute and sub-acute animal 
studies using either the aerial parts of the 
plant, its roots or the latex (Kumar and Arya, 
2006). The latex of the plant that occurs in 
abundance in its aerial parts has been shown 
to produce antidiabetic, hepatoprotective, 
antiarthritic, cytotoxic and anti-cancer 
effects (Padhy, et al., 2007). 

2. Materials and Methods  

2.1.Experimental animal rats; 

 Ninety male Sprague Dawely rats of8-
10weeks old and weighting 150 to 200g. 
Rats were obtained from the Research 
Institutes of Ophthalmology, Giza, Egypt. 
Animals were housed in separate metal 
cages, fresh and clean drinking water was 
supplied ad-libtium. Rats were kept at a 
constant environmental and nutritional 
condition throughout the period of the 
experiment. 

2.2.Extraction of latex of Calotropis 
procera: 

Fresh latex of Calotropis procera plant were 
collected from the aerial parts of the plant 
growing in the wild was air dried under 
shade at ambient temperature with a yield of 
20 gm per 100 ml and ground to small 
granules (DL). The DL was triturated with 
gum acacia (1:1) in normal saline to obtain 
an aqueous suspension. The filtrate served as 
the stock solution. The herbal extract was 
given orally and daily at a dose of 200 
mg/Kg b.wt, for 60 days (Singhal, A. and 
Kumar, V. L. 2009). 

2.3.Experimental design  

Rats were divided into 2 main groups: Group 
I: Consists of 10 rats injected with normal 
saline and saved as control. Group II: 
included 80 rats injected with TAA (0.2 
gm/kg b.wt i.p), three times per week for 45 
days.  This  group was divided into 4 equal 
subgroups each consist of  20 rats: Subgroup 
II a: rats received no drags and acting as 
control non treated group. Subgroup IIb: rats 
treated with silymarin at dose of 100 mg/kg 
b.wt /day orally for 60 days. Subgroup IIc: 
rats administered with CPA at dose of 200 
mg/kg b.wt/ day orally for 60 days.  
Subgroup IId: rats administered with 
silymarin at dose of 100 mg/kg.b.wt and. 
CPA at dose of 200 mg/kg.b.wt/ days orally 
for 60 days.  

2.4.5-Sampling: 

Blood samples and liver tissues were 
collected after 30 days and 60 days from the 
onset of beginning treatment.  A-Blood 
samples were collected into clean, dry 
centrifuge tubes, left at room temperature for 
15 minutes to clot, centrifuged at 1000g for 
10 minutes for serum separation. Serum was 
carefully aspirated and transferred into dry 
clean Eppindorf tubes using Pasteur pipette 
then kept in a deep furze at -20c0 until used 
four subsequent biochemical analyses. 
biochemical analyses; Serum ALT, AST, 
ALP and GGT activities ,and T.Bili TP.  
ALB. T.Chol., TAG. HDL-C IL-8 
concentration  were determined according to 
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the methods described by Pappas ., 1989, 
Tietz, N. W. 1995,Vázquez-Medina et al., 
2011, Malloy and Evolyn, 1937, Josephson., 
1957, Young et al., 1995, Lee et al., 2008, 
(ELISA) kit supplied by Cortez Diagnostics  
, the supernatant of liver tissue homogenate 
were used for  the determination of (SOD, 
CATand GST) activities, GSH 
concentration according to the methods 
described by(Nishikimi, et al., 1972) , (Abei 
, 1984), (Habig and Pabst, (1974), (Beutler, 
et al., 1963) respectively. b-Liver spsmen : 
rat's sacrified for removal of liver tissues. 
The liver divided into two parts:  1-four 
biochemical analysis. Measuring of GST 
(Habig and Pabst, (1974), CAT (Abei, 
(1984), SOD (Nishikimi, et al., 1972) and 
GSH (Beutler, et al., 1963). The liver 
spesmen was perfused with a PBS 
(phosphate buffered saline) solution, pH 7.4 
containing 0.16 mg / ml heparin to remove 
any red blood cells and clots.  Then, liver 
was weighed, minced, homogenized in 5 – 
10 ml cold buffer (i.e. 50 mM potassium 
phosphate, pH 7.5. 1 mM EDTA) per gm 
liver tissue .Homogenates were centrifuged 
at 10,000 rpm for 20 minutes at 4°C and the 
supernatant was kept at −20 ◦C till used for 
analysis of antioxidant enzymes. 2-four 
Hisopathology findings: The secand part 
was kept in formalin 10% for histopathology 
examenation. 

2.5.Statistical analysis: 

Results were expressed as Means ± standard 
deviation (SD). Statistical analysis was done 
by using SPSS computer program (version 
10). The significance of differences was 
calculated by using ONE WAY ANOVA 
with Tukey’s posthoc test, p < 0.05 was 
considered statistically significant. 

3. RESULTS: 

The results presented in (Tables 1, 2) 
revealed that, rats injected with TAA-
induced cirrhosis caused significant increase  
in serum ALT, AST, ALP and GGT 
activities and T. Bili  Level after 30 and 60 
days when compared with control group. 

Meanwhile, a significant decrease in serum 
total protein and albumin level were 
observed in TAA injected rats. Treatment 
with silymarin and C. procera only and their 
combination lowered the elevated levels of 
AST, ALT, ALP and GGT activities and T. 
Bili level.; while, total protein and albumin 
non significantly increased when compared 
to the TAA treated group. The data prefect 
in table 3 and 4   showed a significant 
increase in serum TAG, T. Chol with 
significant decrease in HDL-C in TAA 
injected rats after 30 and 60 days as 
compared with control. Treatment of TTA 
induced cirrhotic rats with silymarin or/and 
C. procera caused a significantly decrease in 
serum T.Chol. And TAG concentration and 
significantly increased serum HDL-C in 30 
and 60 days when compared with 
thioacetamide treated group. The results 
presented in (Table, 3 and 4) reveled That  a 
significant increase in serum IL-8 
concentration was observed  in rats injected 
with TTA after 30 and 60 days when 
compared with control group. Treatment 
with silymarin or/and C. procera showed 
significant decrease in serum IL-8 level after 
30 and 60 days when compared to 
thioacetamid non treated  group.  The results 
printed in (Tables 5and 6) showed that, in 
TTA injection to rats caused significant 
decrease in the activity of the liver 
antioxidant enzymes GST, CAT, SOD and 
GSH concentration  after 30 and 60 days 
when compared with control. Treatment of 
TTA intoxicated rats with silymarin or/and 
C. procera caused a significant increase in 
the activity of the antioxidant enzymes GST, 
CAT, SOD and GSH concentration after 30 
and 60 days as compared with TTA non 
treated group. Histopathological finding in 
(fig., 2, 3, 4, 5, 6, 7, 8 and 9) showed liver 
cirrhosis and marked portal tracts fibrosis in 
thioacetamide injected group when 
compared to control. Treatment of TTA 
intoxicated rats with silymarin or/and C. 
procera caused improvement in liver 
fibrosis with regeneration of hepatocytes 
became nearly similar to normal liver.  
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Table (1): Effect of treatment with Silymarin and Calotropis Procera alone or Their combination on serum ALT, AST, ALP and GGT activities 
and total bilirubin, Total protein and Albumen concentration in experimentally  induced   liver cirrhosis in rats  after 30 days  

 

 
All data were expressed as mean ± SD. One way annova test with Scheffe’s posthoc test. A Significant vs saline group, 
 B Significant vs thioacetamide group C Significant vs thioacetamide+ sylmarin group D Significant vs thioacetamide + CPA group (p≤ 0.05). 
E significant vs the same group at 30 days. 
 
 
 

Animal group ALT (U/L) AST( U/L) ALP( U/L) GGT ( U/L) total bilirubin 
(mg/dl) 

Total protein 
(g/dl) 

Albumen 
(g/dl) 

Control group 40.25 ± 2.87 74.25±6.87 216.50± 7.80 22.25± 3.30 0.14±0.05 10.30± 0.22 4.20 ± 0.38 
Thioacetamide 
group 

73.50±6.97A 
 

380.75±12.23A 423.75 ± 13.62A 87.75± 7.89A 0.20± 0.08A 8.00± 0.42A 3.35± 0.25A 

Silymarin group 50.00± 
1.41AB 

 

322.oo±8.86ABC 345.00 ± 9.13AB 31.25± 2.22AB 0.17 ±0.06 8.95 ± 0.21A 4.03 ± 0.27 

CPA  group 45.50±4.50AB 
 

357.50±11.86AB

C 
365.25±8.55ABC 25.75± 3.86B 0.14 ± 0.06B 9.85 ± 0.31B 3.83 ± 0.46 

Silymarin + 
CPA group 

42.75±3.95AB

C 
 

193.50±9.35ABC 375.00±6.91ABC

D 
34.00± 
6.48ABD 

0.12±0.06BCD 9.68 ± 0.50B 3.65 ± 0.57 
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Table (2): Effect of treatment with Silymarin and Calotropis Procera alone or Their combination on serum ALT, AST, ALP and GGT activities and 
total bilirubin, Total protein and Albumen concentration in experimentally  induced   liver cirrhosis in rats  after 60 days  
 

 
All data were expressed as mean ± SD. One way annova test with Scheffe’s posthoc test. A Significant vs saline group, 
 B Significant vs thioacetamide group C Significant vs thioacetamide+ sylmarin group D Significant vs thioacetamide + CPA group (p≤ 0.05). 
E significant vs the same group at 60 days. 
 

Animal group ALT (U/L) AST( U/L) ALP( U/L) GGT ( U/L) total bilirubin 
(mg/dl) 

Total protein 
(g/dl) 

Albumen 
(g/dl) 

Control group 37.50± 2.89 69.26±8.46 217.75 ± 6.56 22.75± 1.99 0.13±0.02 
 

9.88 ± 0.31 
 

4.25 ± 0.31 
 

Thioacetamide 
group 

58.00±5.23AE 143.75±8.54AE 283.50±7.92AE 63.25± 6.45AE 0.38± 0.17AE 6.25±0.81AE 2.50±0.29AE  
 

Silymarin 
group 

41.50± 6.60BE 135.00±6.24AB 174.50±7.26AB 28.75± 2.12AB 
 

0.24 ± 0.05AB 
 

7.53 ± 0.25B

 
3.78± 0.43B 

CPA  group 48.oo±2.49AB 149.00±7.70ABCE 284.00±9.17ABCE 
 

29.50± 2.80ABC 0.19 ± 0.02B 7.15 ± 0.33B

 
2.88 ± 0.41 

Silymarin + 
CPA group 

36.50±1.29ABCD 135.50±7.45ABCDE 193.25± 8.86ABCD 19.50±1.29ABCD 0.19 ± 0.08B 
 

7.65 ± 0.38B 3.83± 0.49B 
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Table (3): Effect of treatment with Silymarin and Calotropis  Procera alon or Their combination 
on serum total cholesterol (Chol.), triacylglycerides (TAG), high density lipoproteins 
cholesterol (HDL-C) and Interleukin-8 (IL-8) in  experimentally induced   liver   cirrhosis in 
rats (after  30 day).  

 
Table (4): Effect of treatment with Silymarin and Calotropis  Procera alon or Their combination 
on serum total cholesterol (Chol.), triacylglycerides (TAG), high density lipoproteins 
cholesterol (HDL-C) and Interleukin-8 (IL-8) in  experimentally induced   liver   cirrhosis in 
rats (after  60day). 
 
Animal group Total (Cho.)  mg/dl TAG 

 mg/dl 
HDL.C 
 mg/dl 

IL-8 
 pg/ml 

Control group 94.25±  4.90 79.25± 4.63 26.25  ±  1.95 3.19 ± 0.21 
Thioacetamide 
group 

100.00±2.76AE 94.75 ± 3.81AE 14.75 ± 1.50AE 51.67 ± 2.68AE 

Silymarin 
group 

62.50  ±  1.07AB 106.50 ± 2.76AB 23.00 ± 2.35B 16.34  ±  0.26AB

CPA  group 56.00 ±  2.06ABE 60.00 ± 2.38ABC 23.75 ±  1.59BE 9.82 ±  
0.14ABCE 

Silymarin + 
CPA group 

80.75  ±  3.53AB 59.50±3.93ABC 21.25  ± 2.64B 7.43 ± 
0.31ABCD 

All data were expressed as mean ± SD. One way annova test with Scheffe’s posthoc test. A Significant 
vs saline group, B Significant vs thioacetamide group C Significant vs thioacetamide+ sylmarin group D 

Significant vs thioacetamide + CPA group (p≤ 0.05).  E significant vs the same group at 30 and 60  days. 
 
 
 
 
 
 
 
 
 
 
 

Animal group Total(Cho.)  
mg/dl 

TAG 
 mg/dl 

HDL.C 
 mg/dl 

IL-8 
 pg/ml 

Control group 98.25 ±  3.50 73.50 ±4.89 27.25±2.19 2.56 ±  0.17 

Thioacetamide 
group 

110.25±2.75A 78.25 ± 3.47A 15.25 ± 2.63A 39.61 ±  1.56A 

Silymarin 
group 

89.25 ±7.06B 77.50 ±  3.14AB 23.25± 1.71B 18.15 ± 0.45AB 

CPA  group 98.25 ± 4.73B 64.25  ±  2.87ABC 23.50±1.65B 2.24 ±  0.34ABC 

Silymarin + 
CPA group 

81.75 ±  6.43B 61.00 ± 2.68ABC 21.00 ± 2.82B 9.42 ±0.28ABCD 
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Table (5): Effect of treatment with Silymarin and Calotropis  Procera alon or Their combination 
on liver tissue ( GST, CAT and SOD) activities and GSH concentration  in   experimentally 
induced   liver   cirrhosis in rats.  (After 30 day) 
 
 

 
Table 6. Effect of treatment with Silymarin and Calotropis  Procera alon or Their combination 
on liver tissue ( GST, CAT and SOD) activities and GSH concentration  in   experimentally 
induced   liver   cirrhosis in rats. (60 days) 
 
Animal group 

 
SOD 

( u/g tissue) 
Catalase 

( u/g tissue) 
G-S-T 

(u/g tissue) 
Reduced 

glutathione 
(mg/g. tissue) 

Control group 248.75±  4.67 0.76 ±  0.11 3.25 ±  0.15 3.22 ±  0.11 

Thioacetamide 
group 

132.00±6.96AE 0.16± 0.03AE 1.82 ± 0.11A 1.95±  0.15A 

Silymarin group 180.25±  7.99ABE 0.41 ± 0.15B 2.48±0.27BA 2.97 ±  0.14B 

CPA  group 185.00± 6.81ABE 0.50 ± 0.04B 2.30 ±  0.14B 2.68 ±  0.12B 

Silymarin+c 
CPA group 

174.75±4.21ABCDE 0.52 ± 0.07B 2.51 ±  0.17B 3.13 ±  0.17B 

 
All data were expressed as mean ± SD. One-way annova test with Scheffe’s posthoc test. A Significant 
vs saline group, B Significant vs thioacetamide group C Significant vs thioacetamide+ sylmarin group D 

Significant vs thioacetamide + CPA group (p≤ 0.05).  E significant vs the same group at 30 and 60  days. 
 
 
 
 
 
 
 
 

Animal group 
 

SOD 
( u/g tissue) 

Catalase 
( u/g tissue) 

G-S-T 
(u/g tissue) 

Reduced 
glutathione 

(mg/g. tissue) 
Control group 252.25±8.01 0.71 ±  0.13 3.32 ±  0.18 3.30 ±  0.12 

Thioacetamide 
group 

163.42±7.99A 0.19 ±  0.04A 1.93 ± 0.20A 1.98 ±  0.14A 

Silymarin group 233.75±  8.32AB 0.55±  0.17B 
 

3.11±0.19B 2.95 ±  0.47B 

CPA  group 258.25 ± 7.99AB 0.60 ±  0.06B 2.65 ±  0.19B 3.22 ±  0.08B 

Silymarin + 
CPA group 

237.75± 9.70BCD 0.75±  0.06BC 2.97 ±  0.38B 3.20 ±  0.17B 
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Fig. (1): liver specimen of normal liver showing normal hepatocytes and normal portal tracts with no 
evidence  of  fibrosis  (Saline  control  group) H  and  E  200x.  Fig.  (2):  liver  specimen  of  cirrhoƟc  liver 
showing liver cirrhosis and marked portal tracts fibrosis (Thioacetamid treated group after (30 day) H 
and E 200x. Fig. (3): liver specimen of cirrhoƟc liver showing cirrhoƟc nodules with portal tracts fibrosis 
and inflammatory infiltrate (Thioacetamide treated group aŌer (60dayes) H and E 200x. Fig. (4): Liver 
specimen of cirrhotic liver showing regenerating hepatocytes starting the periphery (Sylmarin treated 
group  aŌer  (30days)  H  and  E  200x.  Fig.  (5):  Liver  specimen  of  cirrhoƟc  liver  showing  marked 
regeneraƟon of hepaƟc lobules (Sylmarin treated group aŌer group 60day) H and E 200x. Fig. (6):  Liver 
specimen of cirrhoƟc liver showing marked regeneraƟon of hepaƟc lobules (CPA group30day) H and E 
200x. Fig. (7): Liver specimen of cirrhoƟc liver showing marked regeneraƟon of hepaƟc lobules with 
mild fibrosis of portal tracts (CPA group60dayes) H and E 200x. Fig. (8): Liver specimen of cirrhoƟc liver 
showing marked  regeneration  of  hepatic  lobules with  no  evidence  fibrosis  of  portal  tracts  (CPA+ 
sylmarin group30days) H and E 200x. Fig. (9): Liver specimen of liver showing marked regeneration of 
hepaƟc lobules with no normal portal tracts (Near normal liver) (CPA+ sylmarin grou60dayes p) H and 
E 200x 
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4. DISCUSSION 

Liver cirrhosis is an irreversible process 
characterized by excess extracellular matrix 
(ECM) deposition in the liver accompanied 
with scar formation and destruction of the 
liver architecture (Pinzani, 2000). In the 
present study, silymarin and C. procera 
were examined for treatment of liver 
cirrhosis and significant increase in serum 
ALT, AST, ALP and GGT activities and T. 
Bili level were observed in rats injected 
with TTA when compared with control. 
This obtained result was nearly similar to 
the previously reported data by (Kumar, et 
al., 2007). Also, results come in accordance 
with (Baskaran, et al. 2010) who recorded 
that; thioacetamide induces hepatotoxicity 
via its S-oxide metabolite (thioacetamide-S-
dioxide), an unstable and reactive 
metabolite, which initiates necrosis and the 
generation of ROS by binding covalently to 
liver macromolecules. Moreover, Chu, et al. 
(2000) demonstrated that, thioacetamide 
(TAA) is a hepatotoxin causing 
centrilobular necrosis which has been 
shown to also induce apoptosis and 
periportal inflammatory cell infiltration in 
rat liver. Treatment with silymarin and C. 
procera alone and their combination 
lowered the elevated levels of AST, ALT, 
ALP, GGT activities   and T. Bili level In 
rats treated with TAA. These findings were 
in agreement with (Chavda, et al., 2010) 
who showed that treatment of rats with 
silymarin or/and C. procera significantly 
lowered the elevated levels of AST, ALT, 
ALP, GGT activities and T. Bili level  in 
rats treated with TAA. Who concluded its 
hepatoprotective potential. Also, 
Ramachandra, et al., (2007) reported the 
hepatoprotective effect of C. procera 
flowers. Injection of thioacetamide to 
normal rats exhibited a significant 
decrease in serum total protein and 
albumin concentration when compared 
with control. These results were in 
agreement with (Rao, et al., 2014) who 
reported that, a decrease in serum level 

of total proteins and albumin were 
observed in TAA-treated rats, suggests 
the severity of liver toxicity. This 
alteration could be related to the 
induction of abiquitin-associated protein 
degradation by TAA toxic stress 
(Andersen, et al., 1981). Treatment of 
TTA intoxicated rats with silymarin 
or/and C. procera  resulted in a non 
significance increase in serum total 
protein and albumin level as compared 
to the TAA treated group. The previous 
results were in accordance with 
(Chavda, et al., 2010) who reported that, 
administration of silymarin or/and C. 
procera significantly increased the value 
of serum of total protein and albumin 
concentration in rats with hepatotoxicity 
compared to the control group. In the 
current study marked increase in the 
concentrations of serum total Chol. and 
TAG. with a decrease of HDL-C level were 
observed  in the TAA treated group when 
compared with control group, which may 
reflect the impairment of liver function, 
particularly on lipid metabolism. These 
results are in agreement with the reported 
data of (Ahmed, et al., 2012) who found that 
TAA injected rats strongly showed 
significant elevation of total Chol., TAG. 
and LDL-C levels with a decrease in the 
level of HDL-C as compared to control 
group. These findings could be due to 
reduction of formation of hepatic lipids. 
Inhibition of lipogenesis is transcriptionally 
activated by membrane bound transcription 
factors, such as sterol regulatory element-
binding protein-1 (SREBP-1) (Foretz, et al., 
1999).On the other hand, (Kumar, et al., 
2008) reported that, there was no significant 
rise in total cholesterol and triacylglycrol 
levels were observed in thioacetamide 
treated group. The present results reported 
in (Tables 3and 4), raveled that treatment of 
TTA intoxicated rats with silymarin or/and 
C. procera caused a significant decrease in 
total Chol and TAG. concentrations are 
significant increase in HDL-C when 
compared with thioacetamide non treated 
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group. These results are in agreement with 
their recorded by (Salama, et al., 2012) who 
reported that, administration of silymarin 
or/and C. procera to rats with impaired lipid 
profile consequences in significant 
reduction in LDL, VLDL, triglyceride and 
cholesterol with elevation of HDL-C 
concentrations. Fatima, et al., (2013) 
discussed that, Silymarin works as anti-lipid 
peroxidation, in detoxification reactions, 
reduces leukotiene synthesis from 
unsaturated free acids, increases synthesis 
of proteins, stabilizes mast cells and also 
function in the regulation of immune 
system. However, (Kumar, et al., 2013) 
reported that, the extract of C. procera 
provided protection against iron induced 
lipid peroxidation in rat tissue (liver, brain, 
and kidney) homogenates. In the present 
study, injection of TAA intraperitoneally to 
rats resulted in a significant increase in 
serumIL-8 level when compared with 
control group. These are in agreement with 
(Amanzada, et al., 2014) who recorded that, 
an early increase in serum IL-8 level was 
observed after TAA administration in rats 
when compared with control group.  
Interleukin-8 may act as a good diagnostic 
and prognostic parameter in evaluating the 
severity of liver damage (Dashti, et al., 
1996). One of the key proinflammatory 
cytokines involved in modulating the 
inflammatory response is the CXC 
chemokine IL-8, which functions as a 
critical chemo attractant and activator for 
neutrophils, basophils, and T cells (Remick, 
2005).  After treatment with silymarin 
or/and C. procera  a significant decrease in 
IL-8 level were observed at the same 
intervals of follow up when compared with 
thioacetamide group. Unfortunately, there 
are no previous studies about the effect of 
the herbal drugs on the plasma levels of IL-
8; but (Padhy, et al., 2007) stated that, daily 
oral administration of aqueous suspension 
of dried latex (DL) of Calotropis procera in 
rats intoxicated with carbontetracholride 
(CCl4) produced a marked elevation in the 
serum levels of the pro-inflammatory 
cytokine (TNF-α).Intraperitoneal injected 

of TTA in normal rats exhibited a 
significant decrease in the activity of the 
antioxidant enzymes( GST, CAT and SOD) 
activities and GSH concentration as 
compared to normal control. These are in 
agreement with (Cruz, et al., 2005) who 
recorded that TTA significantly decreased 
the activity of the antioxidant enzymes 
(GST, CAT and SOD) activities and GSH 
concentration. Uskokovic-Markovic, et al., 
(2007) recorded that, thioacetamide causes 
an elevation of oxidative stress, enhancing 
free radical– mediated damage to proteins, 
lipids and deoxyribonucleic acid (DNA). In 
present study treatment of TTA intoxicated 
rats with silymarin or/and C. procera caused 
a significant increase in the activity of the 
antioxidant enzymes GST, CAT, SOD and 
GSH level compared with control. These 
results are in agreement with (Amin, et al., 
2012; Padhy, et al., 2007) who stated that, 
treatment of TTA intoxicated rats with 
silymarin or/and C. procera caused a 
significant increase in the activity of the 
antioxidant enzymes. Also, Ghosh, et al., 
(2010) reported that, Silymarin appears to 
act as an antioxidant not only because it acts 
as a scavenger of the free radicals that 
induce lipid peroxidation, but also because 
it influences enzyme systems associated 
with glutathione and superoxide dismutase. 
The obtained results for the antioxidant 
enzymes suggest that, the hepatoprotective 
effect of the extracts may be due to C. 
procera contains terpenoids (Sunitha, et al., 
2001) and flavanoids (Janbaz, et al., 2002) 
which might have scavenged the free 
radical offering hepatoprotection. The 
antioxidant property of DL has been 
attributed to its constituients cardinolides, 
lignans and flavanol glycosides (Roy, et al., 
2005). Histologically, in TAA injected rats 
the specimen of liver showed cirrhosis and 
marked portal tracts fibrosis compared with 
control group. These results came in 
agreement with (Ahmed, et al., 2012),who 
recorded that, the liver sections of TAA-
treated animals showed hepatic cells with 
severe toxicity characterized by 
centrilobular necrosis, preiportal hepatocyte 
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vacoulation with clearing of cytoplasm, 
scattered inflammation and cell 
transformation .Treatment of rats with 
silymarin or/and C. procera , reversed TAA-
induced pathogenic changes in liver caused 
improvement in liver fibrosis with 
regeneration of hepatocytes became nearly 
similar to normal liver. These results are in 
accordance with (Fatima, et al., 2013) who 
recorded that, reduction in the amount of 
fibrous tissue and the stage of nodule 
formation was inhibited the architecture of 
liver tissue is maintained in rats treated with 
Silymarin compared to TAA treated group. 
Also, Choedon, et al., (2006) recorded that, 
the aqueous extract of Calotropis procera 
has been shown to inhibit cellular 
infiltration and afford protection against 
development of neoplastic changes in the 
transgenic mouse model of hepatocellular 
carcinoma. Moreover, Singhal and Kumar, 
(2009) reported that, histological finding of 
liver and kidney of Calotropis procera DL 
treated rats did not show any pathological 
changes. The results of the present 
investigation indicate that the the latex of 
Calotropis procera affords good results 
against TAA induced hepatotoxicity, have 
considerable potential  to chelate metal ions 
as well as scavenge free radicals generated 
in the system and thereby neutralize metal 
ion mediated oxidative damage. Therefore, 
C. procera latex could be regarded as a 
source of future antioxidant compounds of 
natural origin we advise with further 
investigations required to characterize the 
active hepatoprotective principle and its 
mechanism of action. 

Acknowledgements 

The authors are particularly grateful to the 
central lab, faculty of veterinary medicine, 
Benha University, Egypt, for assistance in 
laboratory tests. 

5. REFERENCES 

Aebi, H. 1984.Catalase in vitro. Methods 
Enzymol J. Biosci. 28(1):28 83–89. 

Agarwal, S.S. 2001. Development of hepato-
protective formulations from plant sources. 

In: Pharmacology and Therapeutics in the 
New Millennium. Edited by Gupta SK, 
Narosa  Publishing House, New Delhi, 
2001, 357-358. 

Ahmed,   Eman, M., Saleh, Eglal, M. Sayed , 
Kamal, A. F. Shalaby 2012. Anti-
Inflammatory Effect Of Different Propolis 
Extracts In Thioacetamide-Induced 
Hepatotoxicity In Male Rat. Australian 
Journal of Basic and Applied Sciences, 
6(6): 29-40. 

Al-Attar, 2012. Attenuating Effect of Ginkgo 
biloba Leaves Extract on Liver Fibrosis 
Induced by Thioacetamide inMice(2012). 
Volume 2012, Article ID 761450, 9 pages. 

Amanzada, A., Moriconi, F., Mansuroglu, T., 
Cameron, S.,Ramadori G. and Malik, I.A. 
2014. Induction of chemokines and 
cytokines before neutrophils and 
macrophage recruitment in different 
regions of rat liver after TAA 
administration. Laboratory Investigation 
94: 235-247. 

Amin, Z. A.,  Bilgen, M., Alshawsh, M. A.,  Ali, 
H. M.,  Hadi, A. H. A. ,  Abdulla, M. A., 
2012. Protective role of phyllanthus niruri 
extract against thioacetamide induced liver 
cirrhosis in rat model. Evidence-based 
complementary and alternative medicine. 
Vol 2012: pages 241583, 9. 

Andersen, M., W., Ballal, N., R., Goldknopf, I., 
L., Busch, H. 1981.Protein A24 lyase 
activity in nucleoli of thioacetamide- 
treated rat liver releases histone 2A and 
ubiquitin from conjugated protein A24. 
Biochemistry 20: 1100–1104. 

Baskaran, N., Periyasam,V. , Venkatraman, A., 
C. 2010. Investigation of antioxidant, anti-
inflammatory and DNA-protective 
properties of eugenol in thioacetamide-
induced liver injury in rats. Toxicology 
268:204–12. 

Chavda, R., Vadalia, K. R. , Gokani, R. 2010. 
Hepatoprotective and Antioxidant Activity 
of Root Bark of Calotropis procera R.Br 
(Asclepediaceae). International Journal of 
Pharmacology, 6: 937-943. 

Choedon, T., Mathan, G., Arya, S., Kumar, V., 
L.,  Kumar, V. 2006. Anticancer  and 
cytotoxic  properties  of  the  latex  of 
Calotropis  procera  in  a  transgenic mouse  
model  of  hepatocellular carcinoma, 
World J Gastroenterol ,28: 12 (16):2517-
2522. 



Effect of calotropis procera extract on thioacetamide induced liver cirrhosis in rats 

 137

Chu, C.J., Lee, F.Y., Wang, S.S., Chang, F.Y., 
Lin, H.C., Wu, S.L., Chan, C.C., Tsai, 
Y.T., Lee, S.D. 2000. Establishment of an 
animal model of hepatic encephalopathy. 
Zhonghua Yi Xue Za Zhi (Taipei) 63(4): 
263–9. 

Cruz, A.F.J., Padillo, E., Torres, C.M., 
Navarrete, J.R., Munoz-Castaneda  2005. 
Melatonin prevents experimental liver 
cirrhosis induced by thioacetamide in rats. 
J. Pineal Res., 39: 143-150. 

Dashti, H.M., Abul, H., Behbehani, A., 
Hussain, T.  , Madda J., P. 1996. 
Interleukin-8 and trace element alterations 
in experimentally induced liver cirrhosis: 
The influence of zinc, selenium, and 
allopurinol treatment. The Journal of Trace 
Elements in Experimental Medicine 
Volume 9:Issue 1, pages 27–40. 

Fatima, S., N., Mahboob, T. 2013. ROLE OF 
SILYMARIN IN PROTECTION OF 
LIVER CIRRHOSIS. World Journal of 
Pharmacy and Pharmaceutical Sciences 
Volume 3: Issue 1, 73-91.  

 Foretz, M., Guichard, C., Ferre, P. , Foufelle, 
F. 1999.Sterol regulatory element binding 
protein-1c is a major mediator of insulin 
action on the hepatic expression of 
glucokinase and lipogenesis-related genes. 
Proc. Natl. Acad. Sci. USA. 96: 12737–
12742. 

Ghosh, A., Ghosh, T., Jain, S. 2010. Silymarin-
A review on the pharmacodynamics and 
Bioavailability enhancement approaches. 
Journal of Pharmaceutical Science and 
Technology Vol. 2 (10): 348-355. 

Habig, W., Pabst, M., Jakoby, W.J. 1974. Biol . 
Chem. 249:7130 – 7139. 

Janbaz, K.H., Saeed, S.A., Gilani, A.H. 2002. 
Protective effect of rutin on paracetamol- 
and CCl4-induced hepatotoxicity in 
rodents. Fitoterapia, 73: 557-563.  

Johnson, P., T., J., Lunde,K.,B., Ritchie,E.,G. , 
Launer,A.E. 1999 . The effect oftrematode 
infection on amphibian limb development 
and survivorship. Science 284:802–804. 

Khan, M. Z. Blackshaw, R., E., Marwat, K. B., 
2009. Biology of milk thistle (Silybum 
marianum) and the management options 
for growers in north-western Pakistan. 
Weed Biol. Manage. 9:99–105. 

Kumar, P., Deval Rao, G.,Lakshmayya , S., 
RamachandraSetty 2008. Antioxidant and 
hepatoprotective activity of tubers 
of  Momordica tuberosa Cogn. against 

CCl4  induced liver injury in rats. Indian J. 
Exp. Biol.46: 510-513. 

Kumar, S.A., Tasduq, D.K., Gupta, S., 
Bhardwaj, R.K. Johri, 2007. “Reversal of 
hepatotoxin-induced prefibrogenic events 
by Emblica officinalis—a histological 
study,” Indian Journal of Experimental 
Biology, vol. 45, no. 7: pp. 626– 629. 

Kumar, V., L. , Arya, S., 2006. Medicinal uses 
and pharmacological properties of 
Calotropis procera. In: Govil, J.N. (Ed.), 
Recent Progress in Medicinal Plants, 11. 
Studium Press, Houston, Texas, USA, pp. 
373–388. 

Kumar,Ashutosh, Gupta , Abhay, K. 2013. 
Pandey1Calotropis procera Root Extract 
Has the Capability to Combat Free Radical 
Mediated DamageVolume 2013: Article 
ID 691372, 8 pages. 

Lee, S., M.,Kim, C. W.,Kim, J. K., Shin, H., J. , 
Baik, J., H. 2008.GCG-Rich Tea Catechins 
are Effective in Lowering Cholesterol and 
Triglyceride Concentrations in 
Hyperlipidemic Rats. Lipids. 43(5):419-
29.  

Loguercio, C., Federico, A. 2003. Oxidative 
stress in viral and alcoholic hepatitis. Free 
Radic Biol Med . 34(1):1-10. 

Malloy, H.M., Evelyn, K.A. 1937. J. boil. 
Chem., 119, 481. 

Nishikimi, M., Roa, N.A., Yogi, K., 1972. 
Biochem. Bioph. Res. Common., 46: 849 – 
854. 

Padhy, B., Srivastava, A., Kumar, V., 2007. 
Calotropis procera latex affords protection 
against carbon tetrachloride induced 
hepatotoxicity in rats. J. Ethnopharm. 
113:498–502.  

 Pak, J. 2012. Biochem. Mol. Biol. 45(2): 68-72. 
Pinzani, M., Vizzutti, F. 2008. Fibrosis and 

cirrhosis reversibility: Clinical features 
and implications. Clin. Liver Dis., 12: 901-
913. 

PappasN.J. 1989.Enhanced cardiac enzyme 
profile. Cli.lab. med.-Dec. - .vol.9: p. 689-
716. 

Ramachandra, S.S., Quereshi, A. H., Viswanath 
Rainone, F. 2005. Milk thistle. Am. Family 
Phys. 72: 1285. 

Ramaiah, S.K., Apte, U., Mehendale, H.M. 
2001. Cytochrome P4502E1 induction 
increases thioacetamide liver injury in diet-
restricted rats. Drug Metab Dispos 
29(8):1088–95. 



Omneia Abdel-Hameed et al. (2014) 

 138

Remick, D.G. 2005 Interleukin-8. Crit Care 
Med., 33:12 Suppl S466–S467.Roy, S., 
Sehgal, R., Padhy, B., M. , Kumar, V., L. 
2005. Antioxidant  and  protective effect  
of  latex  of  Calotropis  procera against  
alloxan-induced  diabetes  in rats,  Journal  
of  Ethnopharmacology 102: 470–473. 

Rao, S.V., Einstein, J.W., Das, K., 2014. 
Hepatoprotective and antioxidant activity 
of Lannea coromandelica Linn. on 
thioacetamide induced hepatotoxicity in 
rats. International Letters of Natural 
Scinces. 3:30-43.                                                                                                                    

Salama, Mehmet, Bilgen, Ahmed, Al-Rashdi, 
S., Mahmood A. Abdulla 2012. Efficacy of 
Boesenbergia rotunda Treatment against 
Thioacetamide-Induced Liver Cirrhosis in 
a Rat. Model. Evidence- Based 
Complementary and Alternative Medicine 
.Volume 2012: pages 137083, 12. 

Sarkar, M., K., Sil, P., C. 2007. Hepatocytes are 
protected by herb Phyllanthus niruri 
protein isolate against thioacetamide 
toxicity. Pathophysiology. 14: 113–120. 

Shaker, E., Mahmoud, H., Mnaa, S. 2010. 
Silymarin, the antioxidant component and 
Silybum marianum extracts prevent liver 
damage. Food Chem. Toxicol. 48:803–
806. 

Singhal, A., Kumar, V.L. 2009. Effect of 
aqueous suspension of dried latex of 
Calotropis procera on hepatorenal 
functions in rat. J Ethnopharmacol. 
122(1):172-17. 

Stickel, F., Schuppan, D. 2007. Herbal 
medicine in the treatment of liver diseases. 
Dig Liver Dis 39(4):293-304. 

Sunitha, S., Nagaraj, M., Varalakshmi, P. 2001. 
Hepatoprotective effect of lupeol and 
lupeol linoleate on tissue antioxidant 
defense system in cadmium-induced 
hepatotoxicity in rats. Fitoterapia, 72: 516-
523. 

Thyagarajan, S.P., Jayaram, S., 
Gopalakrishnan, V., Hari, R., Jeyakumar, 
P. , Sripathi, M., S. 2002. Herbal medicines 
for liver diseases in India. J Gastroenterol 
Hepatol, 17 (Suppl 3): S370-6. 

Tietz, N.W. 1995. Clinical Guide to Laboratory 
Tests 3rd ed., WB Saunders, Philadelphia,  
pp. 306-309.  

Uskokovic-Markovic, S., Milenkovic, M., 
Topic, A., Kotur-Stevuljevic, J., 
Stefanovic, A., Antic-Stankovic, J. 2007. 
Protective effects of tungsto-phosphoric 

acid and sodium tungstate on chemically 
induced liver necrosis in wistar rats. J. 
Pharm. Sci, 10 (3): 340–9. 

Vázquez-Medina, J.P. 2011. Prolonged fastin 
increases glutathione biosynthesis in post 
weaned northern elephant seals.    J. Exp. 
Biol., 214: 1294 - 1299. 

Young, D.S. 1995. Effects of Drugs on Clinical 
Laboratory Tests, 4th Edition, AACC 
Press, Washington, D.C. 

 
  



Effect of calotropis procera extract on thioacetamide induced liver cirrhosis in rats 

 139

  
  
  
  
  
  

  انالجرذ فى  بالثیواسیتامید المحدث الكبد تلیفلمستخلص نبات العشار في  الوقائيالتأثیر 

  عطیة جمعة أمین3، محمد المھدى شحاتة ،2فكرى الباجورى جبر ،1الحمیدأمنیة محمود عبد   
–كلیة العلوم –ت قسم النبا 3 -بنھا جامعة- البیطريالطب  كلیة-قسم الفیرولوجي  2– قسم الكیمیاء الحیویة 1

  الأزھرجامعة 

 الملخص العربي

 معدلات الاعتلال والوفیات ارتباطا معیرتبط وفى العالم  الأكثر انتشارا المزمنة الأمراض أحدھو  الكبد تلیف 
 ما كان نبات العشار إذاوقد أجریت ھذه الدراسة لتقییم ما . حاجة ملحة ھو فعال كبدایجاد دواء  من ثم فإنو ،كبیرا

لى عدد . وقد أجریت ھذه الدراسة عفي الفئرانالتسمم بالثیواسیتامید  الناجم عنى الكبد التلیفلھ القدرة على منع 
جرام، وقد  200- 150اسابیع وأوزانھم من  10- 8البیضاء والتي تتراوح أعمارھم من  ذكور الجرذان تسعون من

 القیاسیة وتتكونالمجموعة  وھي الضابطة): (المجموعة الأولى المجموعةتم تقسیمھم إلى مجموعتین: 
 الثانیة المجموعة جرام لكل كجم من محلول الملح ثلاث مرات من كل أسبوع. 0.2جرذان وتم حقنھا بــ 10من

الثیواسیتامید  عن طریق الحقن  أعطیت المستخلص الجرذان وقدمن  80 على اشتملت :الثیواسیتامید) (مجموعة
 تقسیم تم یوم 45 بعد  .الكبديالتلیف  لإحداثأسابیع  7ة لمد جرام لكل كجم ثلاث مرات من كل أسبوع 0.2بـــ 

 الفرعیة ةالمجموع جرذا: 20 على مجموعة كل اشتملت متساویة فرعیة مجموعات 4 إلى الثانیة المجموعة

 عن الجرذان تجریع تم الثانیة: الفرعیة المجموعة دواء. أي تعطى لم ضابطة كمجموعة استخدمت الأولى:

 الفرعیة المجموعة  یوم. 60 لمدة یومیا مرة كجم لكل ملیجرام 100 مقدارھا كجرعة بالسیلمارین الفم طریق

 كجم لكل ملیجرام 200  مقدارھا جرعة  العشار نبات بمستخلص الفم طریق عن الجرذان تجریع تم : الثالثة

 جرعة بالسیلمارین الفم طریق عن الجرذان تجریع تم الرابعة: الفرعیة المجموعة .یوم 60 ةلمد یومیا مرة

 كجم لكل جرعة ملیجرام 200  مقدارھا بجرعة  العشار نبات مستخلص مع كجم لكل ملیجرام 100  مقدارھا

 الكبدي التلیف فیھا المحدثاسفرت الدراسة التي أجریت على ذكورالجرذان  .یوم 60 لمدة یومیا مرة
 فى معنویة ادةزی حدثت كذلك معنویة، زیادة الكلى البیلیروبن عن وجود زیادة نشاط انزیمات الكبد وبالثیواسیتامید

 ستوىم فى معنوى نقص ھناك كان بینما . الجرذان مصل في الثلاثیة الدھون ،الكولیسترول الكلى ،8انترلیوكین

م ینقص فى نشاط الأنزیمات المضادة للأكسدة مثل إنزو الكثافة عاليوالكولیسترول   الألبومینو الكلى البروتین
 المحدثكورالجرزان ذ فى بیروكسیدیز جلوتاثیون إنزیم و المختزل الجلوتاثیون ،الكتالیز دیسمیوتیز، السوبراكسید

 علاج عند نھا الدراسة أسفرت بینما عند مقارنتھا بمجموعة الجرذان الطبیعیة.   بالثیواسیتامید الكبدي التسمم لھا
 معا وكلاھماأ العشار نبات مستخلص أو بالسلیمارین بالثیواسیتامید الكبدي التلیف فیھا المحدثذكورالجرذان 

 ،8وكینانترلی فىنقص معنوى  حدث كذلك ،الكلى البیلیروبن نشاط انزیمات الكبد و فى وجود نقص معنوى  عن
نزیمات الأ -من: كلا نشاط فى معنویة زیادة حدث بینما.  الجرذان مصل في الثلاثیة الدھون ،الكولیسترول الكلى

 بیروكسیدیز یونجلوتاث إنزیم المختزل، الجلوتاثیون الكتالیز، دیسمیوتیز، السوبراكسیدالمضادة للأكسدة مثل إنزیم 

الجرذان  موعاتمج فى   الكولیسترول عالى الكثافة و الألبیومین الكلى، البروتین  مستوى فى  معنویة زیادة وأیضا
 ندع  بالثیواسیتامید الكبدي التسمم لھا المحدثو معا أوكلاھما العشار تنبا مستخلص أو بالسلیمارین المعالجة

و ت الخلایا مو منع العشارنبات و سیلیمارینال و قد خلصت النتائج الى أنفقط.  الثیواسیتامید بمجموعة مقارنتھا
و قد  . مقارنة بمجموعة الجرذان الطبیعیة یةالكبد الأنسجة فى الثیواسیتامید الناجم عنالتلیف الكبدى الواضح  

 أو مارینبالسلیأسفرت نتائج الدراسة  أیضاعن حدوث تحسن واضح فى وظائف الكبد و أنسجتھ نتیجة المعالجة 

 يفالزیادة و الشوارد الحرة في مستویات انخفاض كبیر إحداثمن خلال  معا أوكلاھما العشار نبات مستخلص
  مضادات الأكسدة.
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