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Introduction  

Liver regulates many important metabolic 
functions, so the hepatic injury was 
associated with distortion of these functions 
(Wolf, 1999). Liver considered as the key 
organ of metabolism, excretion and variedly 
exposed to xenobiotics because of its 
strategic placement in the body. Toxins 
absorbed from the intestinal tract gain access            

first to the liver resulting in a variety of liver 
ailment (Ramachandra et al., 2007). Thus 
liver fibrosis considered as a one of the 
common problems on the human health 
(Krishnan et al., 2012). Liver damage 
ranged from acute hepatitis to hepatocellular 
carcinoma, through apoptosis, necrosis, 
inflammation, immune response, fibrosis, 
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Liver fibrosis is one of the common problems on the human health. Many herbal 
and medicinal plants and their extracts are widely studied. The medical Chinese 
silymarin got a bright reputation in relieve of the liver fibrosis. A total of 72 female 
Albino rats were divided into six groups; G1 (Control), G2 (Fibrosis), G3 (Chinese 
silymarin), G4 (Fibrosis + Chinese silymarin), G5 (Egyptian silymarin extract) and, 
G6 (Fibrosis + Egyptian silymarin extract). Results showed that, serum creatinine 
and tissues MDA were significantly decreased in G6 as compared to G2. Also, 
blood urea was significantly decreased in G6 compared to those in G2 and G4. 
Tissues CAT enzyme activity, total thiol and TAC were significantly increased in 
G6 as compared to G2 and G4. The results revealed that, the Egyptian plant extract 
improved kidney functions and their oxidative stress parameters in comparison 
with the Chinese silymarin, in case of liver fibrosis. Also, GC-MS showed that the 
Egyptian silymarin has more peaks than that of Chinese silymarin. The smaller 
peak area in the Egyptian silymarin extract was about one third the big one in the 
Chinese silymarin. The Egyptian silymarin extract have extra components that 
needs further study for its identification.  
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ischemia due to altering gene expression and 
regeneration (Shaker et al., 2010). All 
processes that involved hepatocyte, Kupffer, 
stellate and endothelial cells which induced 
liver disease that related to the crucial role 
of reactive oxygen and nitrogen species. The 
main sources of free radicals represented by 
hepatocyte mitochondria and cytochrome 
P450 enzymes, by endotoxin activated 
macrophages (Kupffer cells) and by 
neutrophils (Loguercio and Federico, 2003).  

Alcohol has been implicated in the genesis 
of liver disease. Both its consumption and 
metabolism promoted the production of 
inflammatory mediators that resulted in 
hepatotoxicity and fibrogenesis. Finally, led 
to progressively sever liver injury and then 
caused cirrhosis (O'Shea et al., 2010). Toxic 
substances generated during the metabolism 
of alcohol in the liver and then contributed 
to the development of alcoholic liver disease 
(ALD).   

Alcohol consumption increases the intestinal 
permeability of endotoxin. The endotoxin 
mediated inflammatory signaling plays a 
major role in alcoholic liver fibrosis 
(Abhilash et al., 2014). These substances 
included highly reactive molecules that 
could damage vital cell components through 
oxidation (Das and Vasudevan, 2006).   

The kidney seemed to be the only vital 
organ generally spared in chronic alcoholics 
without advanced alcoholic liver disease or 
hepato renal syndrome. But, regular alcohol 
consumption raised the blood pressure, 
which considered as a risk factor for renal 
damage       (Shanmugam et al., 2010). 
Some studies suggested that chronic ethanol 
ingestion per se was not nephrotoxic (Das 
and Vasudevan, 2005). Oxidative stress 
recognized to be a key step in the 
pathogenesis of ethanol-associated liver 
injury and kidney damage (Gramenzi et al., 
2006). 

Oxidative stress and associated cellular 
injury promoted inflammation. Antioxidants 
could have beneficial effects in reducing the 
incidence of ethanol induced changes in 
cellular lipids, proteins and nucleic acids. 
They could act by reducing free radical 
production (Chelators of redox-active iron 
derivatives), trapping free radicals 
themselves, interrupting the peroxidation 
process and reinforcing the natural 
antioxidant defense (Gupta, 2005 and Das 
and Vasudevan, 2006).  

Many herbal, medicinal and pharmaceutical 
plants and their extracts were widely studied 
by many researches. Silybum marianum 
(Milk thistle) plant got a bright reputation in 
relieve of the liver fibrosis and kidney 
damage and that might be for the potent 
silymarin mixture. Mechanism of action for 
silymarin conducted mainly to the 
antioxidant, anti-inflammatory, antifibrotic 
and antilipidemic roles. The extract of the 
seeds of Silybum marianum has been used 
for centuries to treat liver and kidney 
disorders (Rainone, 2005).   

Silymarin considered as a mixture of 
flavonolignan compounds isolated from the 
seeds of Silybum marianum plant. The most 
constituents are silibinin, isosilibinin, 
silicristin and silidianin (Agarwal et al., 
2013). These compounds type and quantity 
differed by the natural environments where 
the plant was collected (Ibrahim et al., 
2013). Therefore the present work aimed to 
study the chemical and medicinal effect of 
naturally growing Silybum marianum plant 
in Egypt (Gharbya Governorate) compared 
with the Chinese silymarin (Commercial 
medication) which considered the most 
widespread in the medical filed these days 
and the commonly used one, as well as 
capacity of protection of kidney damage 
during liver fibrosis, via estimation of 
biochemical and oxidative stress markers in 
addition to the histopathological changes. 
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Materials and methods  

Chemicals:   

Silymarin (Chinese medication) was 
obtained from Sedico Co. Egypt (Chinese 
origin) the other fine chemicals were 
obtained from Sigma Chemical Co., U.S.A. 
All other chemicals and reagents were of 
analytical grade.  

Sample preparation and extraction 
process  

The seeds of the Egyptian plant (Silybum 
marianum) were crushed to fine powder in a 
coffee grinder for two minutes, but at 15 sec. 
intervals. The crushed seeds were stored at - 
20°C until the extraction was performed. A 
weight of 40 g of crushed seeds (powder) 
was soaked in 300 ml hexane overnight for 3 
days for purification of fat (Defatting 
process). The hexane is recovered under 
vacuum at room temperature by using 
BUCH Rotavapor and then collected the 
defatted components.   

The defatted components were then 
extracted by soaking in 70% alcohol (500 
ml) for 3 days and then stirring for 3 hrs. 
The solvent was recovered by using BUCH 
Rotavapor at very deep vacuum without any 
thermal application to keep the components 
off any changes that may happened by 
thermal application. The extracted 
components were filtered through whatman 
filters 0.2 µm filter (Chemiton, Spain) and 
finally the purified components were 
lyophilized by using lyophilized system 
(Telstar model, Spain). The dried 
components  (The Egyptian silymarin) were 
stored at -20°C until utilized (El-Shafeey et 
al., 2012).  

GC-MS analysis  

The analysis of the Egyptian silymarin 
extract and the silymarin (Chinese 

medication) were done using a Hewlett 
Packard GC-6890 (Shimadzu, Japan), 
column (30 m length, 0.32 mm ID, 0.25 m 
film thickness), Restec, USA. The oven 
temperature was maintained at 50°C, raised 
20°C / min to 280°C and held for 2 min. 
Also, identification of the volatile extract of 
both compounds was performed using gas 
chromatography 

 

mass spectrometry 
according to the linear retention indices and 
mass spectra of separated compounds 
(Ka konien et al., 2011).  

Animal s experimental design:  

The experiments were performed on 72 
female Albino rats weighing 120 g (± 20 g) 
obtained from Faculty of Vertinary, Cairo 
University, Egypt. The rats were housed in 
the laboratory for 1 week before the 
experimental work and maintained on the 
standard diet and water available in the 
animal research house of Zoology 
Department Faculty of Science, Tanta 
University. The temperature in the animal 
room was maintained at 23 ± 2 °C with a 
relative humidity of 55 ± 5% and at a 12:12 
h light dark cycle. The experimental 
protocol was approved by Local Ethics 
Committee and Animals Research. The rats 
were randomly and equally divided into six 
groups (12 animals each).  

Group 1 (G1): Control group in which rats 
free access to food and water ad libtum, then 
intragastrically intubated with saline (1 
ml/100 g  B.W) for 8 weeks.  

Group 2 (G2): Fibrosis  group in which rats 
treated with ethanol (10%, vol. /vol.) as the 
sole source of drinking for 8 weeks for 
induction of liver fibrosis, (the induction for 
liver fibrosis takes 4 weeks, continuing for 
another 4 weeks to meet the rest groups 
when received the treatment after induction 
of liver fibrosis) (Faremi et al., 2008). 
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Group 3 (G3): Chinese silymarin group in 
which the rats left at normal life as G1. Each 
rat received 200 mg Chinese silymarin /kg 
body weight/ day for 4 weeks by oral gavage 
(Shaker et al., 2010).  

Group 4 (G4): Rats received ethanol for 4 
weeks as in G2 (for induction of fibrosis), the 
treatment started from the beginning of the 
5th week till the 8th weeks, in which each rat 
received 200 mg Chinese silymarin /kg body 
weight/ day by oral gavage with continuing 
drinking ethanol.  

Group 5 (G5): Egyptian silymarin extract 
group in which the rats left at normal life as 
G3. Each rat received 200 mg a crude extract 
of Silybum marianum /kg body weight/ day 
for 4 weeks by oral gavage (Shaker et al., 
2010).  

Group 6 (G6): Like G4, but rats were treated 
with Egyptian silymarin extract instead of 
Chinese silymarin.   

At the end of the experimental period, after 
an overnight fast, the rats were euthanized 
for collecting the blood samples and kidney 
tissues.  

Histological investigation:  

The kidney tissues were immediately 
removed and fixed in 10% neutral-buffered 
formalin for 24 h. The fixed specimens were 
then dehydrated, cleared and embedded in 
paraffin. Serial sections of 5-mm thick were 
cut by means of rotary microtome (Litz, 
Wetzlar, Germany). Sections were processed 
for haematoxylin and eosin staining 
(Bancroft and Cook, 1994). All stained 
slides were viewed using Olympus 
microscope and images were captured by a 
digital camera (Cannon 620). Brightness and 
contrast were adjusted using Adobe 

Photoshop software (version 4.0.1; Adobe 
Systems, Mountain View, California).  

Blood collection:   

Blood samples from each rat were collected 
from the eyes by retro-orbital puncture from 
orbital plexus using blood capillary tubes. 
Blood was incubated at room temperature 
for 10 minutes, and then centrifuged at 3000 
r.p.m for 10 min and the sera were collected; 
serum separated and kept in clean stopper 
plastic vials at 80°C until analysis of serum 
parameters.   

Estimation of kidney function markers:  

Serum creatinine and blood urea 
concentrations were assayed 
colorimetrically by using kits from 
Biodiagnostics Co. (Fawcett and Soctt, 1960 
and Larsen, 1972).  

Tissues preparation:   

The kidney tissues were immediately 
isolated, cleaned from blood adhering 
matters, washed in ice-cold saline solution, 
then dried on a filter paper, weighed and 
frozen at 80°C. The liver and kidney 
tissues were homogenized (10% W/V) in 
potassium phosphate buffer (0.01 M pH 7.4) 
for estimation of glutathione S-transferase 
(GST) and catalase (CAT) enzymes 
activities, total antioxidant capacity (TAC), 
total thiol and total protein (TP), KCl 
solution (1.15 M) was used for estimation of 
malondialdehyde (MDA) using 
homogenizer (Hettich model EBA 12R, 
Germany).  

GST enzyme activity was estimated through 
the formation of adduct, due to conjugation 
of GSH with 1-chloro-2, 4-dinitrobenzene 
(CDNB) according to the method described 
by Habig et al. (1974). CAT enzyme activity 
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was measured by monitoring H2O2 

decomposition at 240 nm according to the 
method described by Xu et al. (1967). TAC 
was measured using the ferric reducing 
antioxidant power (FRAP) by the method 
described by Benzie and Strain (1999). Total 
thiol was measured using DTNB according 
to the method described by Sedlak and 
Lindsay (1968). The protein content in the 
tissues was determined by the method of 
Tsuyosh and James (1978).    

Malondialdehyde (MDA) level is one of the 
terminal products, formed at the time of the 
decomposition of the polyunsaturated fatty 
acids mediated by free radicals. MDA was 
measured by the method of Lahouel et al. 
(2004).   

Statistical analysis:   

The data obtained in the experiment was 
expressed in terms of mean ± SEM. 
Statistical significance of data variations 
were assessed by one way analysis of 
variance (ANOVA) followed by a 
comparison between different groups using 
Tukey-Kramer multiple comparison t-test, 

which compare between all groups and 
showed the significant effect of treatment 
(Graph pad Instate software). A value of 
P<0.05 was considered to be statistically 
significant.  

Results and Discussion  

Gas chromatography 

 

mass 
spectrometry (GC-MS) of Egyptian 
silymarin extract and Chinese silymarin:  

Analyses of Egyptian silymarin extract and 
the Chinese silymarin were present in Figure 
1 (A and B). All compounds were identified 
by their retention time. The chromatograms 
were shown on the same abundance scale 
for the ease of visual comparison. Results 
were highly sensitive and reproducible. The 

resulting chromatograms showed that there 
are seven major compounds in Egyptian 
silymarin extract as well as in the Chinese 
silymarin. By the retention time, the peaks 
could be for taxifolin, silychristin, silydian, 
silybin A, silybin B, isosilybin A and 
isosilybin B. The Egyptian silymarin extract 
chromatogram showed also a marked peak 
at least at 6-8 retention times which 
disappeared in the Chinese silymarin.  

The peak area indicated greater counter of 
the identified compounds in the Egyptian 
silymarin extract in comparison with the 
Chinese silymarin Figure 2 (A and B). Peak 
3 is greater in the Egyptian silymarin extract 
and peak 4 (For silybin) is separated into 
two peaks (4 and 5) in both compounds, the 
two peaks approximately were similar both 
in the Egyptian extract silymarin and the 
Chinese medication but the smaller peak 
was about one third the big one in the 
Chinese silymarin (i.e. higher peak in the 
Egyptian silymarin extract). These 
differences in the contents of the 
components of silymarin in both the 
Egyptian extract and the Chinese one, i.e. 
The Egyptian silymarin extract have extra 
components that need further studies for its 
identification.  

Relative organ weight, kidney function 
test and its oxidative stress:  

The kidney relative weight, Table 1 showed 
that G2 (Fibrosis group) decreased 
significantly (p<0.01) than the control group 
(G1). Table 1 showed serum creatinine of 
groups G2, G4 and G6 increased significantly 
than that of the control (G1), (p<0.001), 
(p<0.05) and (p<0.01) respectively. Also, 
serum creatinine of G2 increased 
significantly (p<0.05) than G3 and (p<0.001) 
of G5. Also, serum creatinine of G5 

decreased significantly (p<0.05) of G4 and 
(p<0.01) of G6. 
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On the other hand, blood urea of G2 

increased significantly than the other groups, 
(p<0.001). Also, blood urea of G4 increased 
significantly (p<0.01) and G6 (p<0.001) than 
the control (G1). While, groups G3 and G5 

decreased significantly (p<0.001) than 
groups G4 and G6 (Table 1).  

Table 1 showed kidney oxidative stress 
markers. GST enzyme activity of groups G2, 
G4 and G6 decreased significantly (p<0.001) 
than other groups. While, groups G3 and G5 

increased significantly (p<0.001) than 
groups G4 and G6.  

CAT enzyme activity of kidney tissues 
showed that groups G2 and G4 decreased 
significantly (p<0.001) than that of the 
control (G1). Also, CAT of G3 increased 
significantly (p<0.05) of G6 and (p<0.001) 
of G4. While, CAT of G4 decreased 
significantly (p<0.001) than G5 and G6 

(Table 1).  

Relative to the total antioxidant capacity, 
groups G2, G4 and G6 decreased 
significantly (p<0.001) of G1 while, groups 
G3 and G5 increased significantly (p<0.05) 
of G2. On the other hand, G3 and G5 

increased significantly (p<0.001) than 
groups G4 and G6 and also, G5 increased 
significantly (p<0.01) of G1 and (p<0.05) 
than G3 (Table 1).   

MDA of groups G2, G6 and G4 increased 
significantly (p<0.001) and (p<0.05) than 
G1, respectively. While, MDA of groups G3 

and G5 decreased significantly (p<0.01) and 
(p<0.001) than the control (G1). Also, MDA 
of groups G3 and G5 decreased significantly 
(p<0.001) than that of groups G4 and G6 

(Table 1).         

Kidney total thiol of groups G2, G4 and G6 

decreased significantly than that of the 
control (G1), (p<0.001) and (p<0.01), 
respectively. While, groups G3, G5 and G6 

increased significantly (p<0.001) and 
(p<0.05) than G2, respectively. On the other 
hand, G3 increased significantly (p<0.01) 
than groups G4 and also, G5 increased 
significantly (p<0.001) of G4 and (p<0.05) 
of G6 (Table 1).      

Kidney total protein of G2 decreased 
significantly (p<0.001) than G1 and   
(p<0.01) than G5. Also, total protein of 
groups G4 and G6 decreased significantly 
(p<0.01) than that of the control (G1).  On 
the other hand, G5 showed a significant 
(p<0.01) increase than groups G4 and G6 

(Table 1).  

Histological examination of kidney  

Histological examination of the kidney 
section in control, Chinese silymarin and 
Egyptian silymarin extract groups revealed 
entirely normal structures of the renal cortex 
which comprised renal corpuscles, proximal 
and distal convoluted tubules (Figure 3A, 
3D and 3F). Kidney sections in alcoholic 
rats showed variable histopathological 
changes in glomeruli and some parts of the 
urinary tubules. These changes were in the 
Malpighian corpuscles, which lost their 
characteristic configuration and the renal 
tubules appeared with wide lumen and 
degenerated epithelium. Some glomeruli 
seemed to have lost their attachments and 
mesangial stroma and others were atrophied 
with dilatation in the subcapsular space 
(Figure 3B and 3C). Also, kidney sections in 
alcoholic rat cotreated with the Chinese 
silymarin revealed congestion of renal blood 
vessels and degeneration of some tubules 
(Figure 3E). However, kidney sections in 
alcoholic rat cotreated with the Egyptian 
silymarin extract showed better organized 
tubular and glomerular structures with well-
established epithelia which resembled that 
of the control group except mild 
inflammatory infiltration (Figure 3G and 
3H). 
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Analyzing the Egyptian silymarin extract 
and the Chinese silymarin by GC-MS 
showed general similarity in the number of 
peaks of compounds but, those compounds 
was found in a higher concentration in the 
Egyptian silymarin extract than the Chinese 
silymarin. Also, those data was compatible 
with the data obtained by Ka konien

 

et al. 
(2011). It was also important to note that the 
Egyptian silymarin extract acquired 
additional peaks between 6-8 and 12-14 
retention times. Liu Yan-Ze and Lee (2012) 
found 18 compounds in silymarin, ten 
flavonolignan and eight small molecules 
including adenine, adenosine, uridine, 
trihydroxychromone. Those eight 
compounds are between 5 and 10 distance. 
Since the Egyptian silymarin extract 
contained additional peaks, that needs 
further study to identify then, which in turn 
reflected the high remediation effect of the 
Egyptian silymarin extract. The result of the 
present study showed a reduction in relative 
kidney weights in animals treated with 
ethanol in comparison with those of the 
control. Das et al. (2008) didn t observe any 
significant change in relative kidney weights 
in ethanol treated groups compared to the 
control group.   

Serum creatinine and blood urea levels 
increased in the ethanol treated group as was 
found by Saravanan and Nalini (2007). 
Treatments with the Chinese and the 
Egyptian silymarin extract decreased their 
level, but with any significant change 
between the Chinese silymarin and the 
Egyptian silymarin extract. These findings 
were in accordance with those reported by 
Karimi et al. (2005), Kaur et al. (2010) and 
El-Shafeey et al. (2012).   

Catalase present in the peroxisomes of 
nearly all aerobic cells, served to protect the 
cell from the toxic effects of hydrogen 
peroxide by catalyzing its decomposition 
into molecular oxygen and water without the 

production of free radicals. The 
detoxification of 4-hydroxynonenal is 
compromised when Glutathione S-
transferase (GST) level is reduced. Thus, 
ethanol or its metabolic products might 
specifically target GST isoenzymes and the 
reduction in enzyme activity or expression 
may contribute to ethanol hepatotoxicity 
(Hiratsuka et al., 2001). Cytochrome P450 
2E1 (CYP2E1) could be the sole catalyst of 
fetal ethanol oxidation produces 1-hydroxy 
ethyl radicals, which have been shown to 
inactivate several proteins including 
antioxidant enzyme system (Epstein, 1996). 
In consistent with these reports, present 
results showed a decreased activities of GST 
and CAT in kidney tissues on the group 
treated with ethanol as compared to the 
control group.   

Treatment with the Chinese and the 
Egyptian silymarin extract increased the 
activities of GST and CAT in rat's kidney 
tissues. These results were in the same line 
as with those results reported by Das et al. 
(2006) and El-Gazayerly et al. (2014). This 
may happen due to the essential activity of 
silymarin is an antioxidant effect of its 
flavonolignan and of other poly-phenolic 
substituent, which is attributed to the radical 
scavenging ability of both free radicals and 
reactive oxygen species (ROS) (Nencini et 
al., 2007).   

Brighenti et al (2005) reported that moderate 
alcohol drinking can increase TAC, whereas 
daily and higher ingestion of alcoholic 
beverages reduce blood TAC. Ethanol 
consumption daily for 60 days by rats 
caused a reduction in TAC in kidney tissues 
as compared to the control group. In 
contrast, groups treated with the Chinese 
and the Egyptian silymarin extract elevated 
TAC in kidney tissues when compared to 
ethanol group. This was in accordance with 
results reported by Amin et al. (2012). The 
GST activity and TAC on the kidney tissues 
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were increased by both silymarin treatments 
but with greater effect by the Egyptian 
silymarin extract. The tissue damage 
produced by high level of MDA in kidney 
due treatment with ethanol as compared with 
the control group. Radosavljevi

 
et al. 

(2011) reported that the ethanol increase the 
levels of MDA content in kidney. 
Significant decreased in total thiol in kidney 
was detected in ethanol group as compared 
with the control group. As well, the Chinese 
and the Egyptian silymarin extract treated 
groups had significant decrease in MDA 
levels and significant increase in total thiol 
level as antioxidant content when compared 
with ethanol group. These data are agreed 
the reported one by Raja et al. (2007) and 
Toklu et al. (2008). These results suggested 
the protective effects of both types of 
silymarin, which led to antioxidation, 
prevention of lipid peroxidation (Basaga et 
al., 1997) and retarding glutathione 
depletion (Alidoost et al., 2006). The 
Egyptian silymarin extract was found to be 
more effective than the Chinese silymarin.   

As has been found the kidney total protein 
were significantly decreased in ethanol 
treated group (Hessien et al., 2010; Reddy et 
al., 2010). Treatment with the Chinese and 
the Egyptian silymarin extract countered this 
effect and raised the protein level suggesting 
the stabilization of endoplasmic reticulum 
required for protein synthesis. These 
findings were in accordance with the results 
of Noorani and Kale (2012). The differences 
in the kidney total protein didn t vary 
significantly between the Chinese silymarin 
and the Egyptian extracted one.   

The current study, we found that the 
consumption of ethanol for 8 weeks induced 
many histopathological changes in rat's 
kidney which had been detected by the 
distortion of Bowman s capsule architecture. 
The Bowman s space considered as signs of 
cell death. Proximal and distal convoluted 

tubules are sparsely distributed. These 
results were in agreement with those of 
Wilson et al. (2011). Our histological study 
confirms our biochemical result where the 
Egyptian silymarin extract improve both the 
kidney tissues better than the Chinese 
silymarin. Shaker et al. (2010) and El-
Shafeey et al. (2012) evaluated the 
protective role of the Egyptian silymarin 
extract against the toxicity of ethanol and 
the histological changes in the kidney. Some 
improvements especially for the Egyptian 
silymarin have been shown in in renal 
tubules and renal corpuscles in the kidney. 
These results are in agreement with Karimi 
et al. (2005) who reported that Silybum 
marianum extract had a protective role 
against acute cisplatin nephrotoxicity.  

The Egyptian silymarin extract could be 
extended for the isolation and structure 
determination of nephroprotective principle. 
Silymarin is considered as a mixture of 
flavonolignan compounds isolated from the 
seeds of Silybum marianum plant. These 
compounds type and quantity differed by the 
natural environments where the plant was 
collected. This confirms the increased 
number and amounts of compounds in the 
Egyptian silymarin extract as compared with 
the Chinese one, so now it is better than the 
medical Chinese silymarin. Silymarin 
caused marked alteration in some 
biochemical parameters induced oxidative 
damage and inhibited the activities of 
antioxidant enzymes. While, silymarin 
administrated in combination with ethanol 
had a beneficial effect, in the therapy of 
ethanol-induced liver fibrosis, silymarin 
alone prove to be beneficial in decreasing 
the levels of free radicals and lipid, and 
increasing antioxidant enzymes in healthy 
rats. Results proved the efficiency of the 
Egyptian silymarin extract exceeds the 
Chinese silymarin in treatment of kidney 
damage during liver fibrosis.   
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Table.1 Relative organ weights (g/100 g body weight) of the kidney, kidney function tests {Serum creatinine and blood urea (mg/dl)} and 
kidney tissues oxidative stress parameters {Glutathione S-transferase (GST) and catalase (CAT) enzymes activities (mole/min/g tissue) and 
concentrations of  MDA (nmole/ g tissue), total thiol (mM/ g tissue), total antioxidant  capacity (µmole Fe+2/g tissue) and total protein (mg/g 
tissue)} of female rats treated with vehicle G1 (Control), G2 (Ethanol), G3 (Chinese silymarin only), G4 (Ethanol + Chinese silymarin), G5 
(Egyptian silymarin extract only) and G6 (Ethanol + Egyptian silymarin extract)   

Groups 

 

Parameters 

 

G1 G2 G3 G4 G5 G6 

     Kidney weight

 

0.621 ± 0.02a 0.513 ± 0.01a  0.512 ± 0.01a  0.521 ± 0.02a  0.510 ± 0.02a  0.512 ± 0.01a  

Serum creatinine  0.7±0.07acb 1.5±0.15adf 1.0 ± 0.07f 1.2 ± 0.13cl 0.7 ± 0.04dln 1.3 ±0.11bn 

Blood urea  25 ± 1.3ab 56 ± 1.4 ad 15 ± 1.0 dg 41 ± 2.2bdgj 15 ± 4.6djm   38 ± 2.3adgm 

GST activity 0.86±0.023a 0.40±0.02ad 0.89±0.014dg 0.64±0.019adgj 0.87±0.018djm 0.61±0.02adgm 

CAT enzyme activity 

 

0.96±0.02a 0.17±0.01ad 1.0±0.02dgi 0.45± 0.02adgj 0.98± 0.09dj 0.82±0.02dij 

Total antioxidant 
power capacity 

1.96±0.10ab 0.82 ± 0.06adf 2.0 ± 0.10dgi 1.0 ± 0.06agj 2.37 ± 0.09bdijm 1.15 ± 0.01afgm 

MDA  79.1 ±1.85abc 160.98±1.02ad 65.79 ± 0.8bdg  90.0 ± 2.0cdgj  60.56 ± 2.43adjm     94.38 ± 3.95adgm 

Total thiol 4.02 ± 0.13ab 2.53 ± 0.23adf 3.64 ±0.08dh 2.74 ± 0.12ahj 3.88 ±0.15djo 3.19 ± 0.16bfo 

Total protein    38.22± 2.1ab 25.37 ± 3.2ae 30.2 ± 1.73 27.62 ± 1.25bl 36.16 ± 1.86elo 26.8 ± 0.81bo 

  

Values are expressed as mean ± SEM; n = 12. 
- a, d, g, j, m (P<0.001) 
- b, e, h, k, n (P<0.01) 
- c, f, i, l, o (P,0.05) 
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Figure.1 Gas Chromatography/Mass Spectrometry, A:Egyptian silymarin extract, B:Chinese 

silymarin extract (1.Taxifolin, 2.Silychristin, 3.Silydian, 4.Silybin A, 5.Silybin B, 6.Isosilybin A 
7. Isosilybin) B)  

   

Figure.2 Magnification of the chromatograph of (A) Egyptian silymarin extract (B) Chinese 
silymarin at the retention time from 10-15 minutes. (1.Taxifolin, 2.Silychristin, 3.Silydian, 

4.Silybin A, 5.Silybin B, 6.Isosilybin A 7. Isosilybin) B)  
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Figure.3 Photomicrographs of rat kidney stained by haematoxylin and eosin. (A, D and F): 
Kidney sections in control, Chinese silymarin, Egyptian silymarin groups showed normal 
structures of the renal cortex which comprised renal corpuscles (arrows), proximal and distal 
convoluted tubules. (B and C): Kidney sections in alcoholic rat showed variable 
histopathological changes in renal corpuscles (glomeruli; arrows) and urinary tubules. Some 
glomeruli lost their characteristic configuration and others were atrophied with dilatation in the 
subcapsular space. (E, G and H): Kidney sections in alcoholic rat cotreated with the Chinses 
silymarin and the Egyptian silymarin extract showed congestion of renal blood vessels in the 
Chinese silymarin, while the Egyptian silymarin extract showed better organized tubular and 
glomerular structures with well-established epithelia which resembled that of the control group 
except mild inflammatory infiltration  

    

Abbreviation  

ALD, alcoholic liver disease; TP, total 
protein; DTNB, 5,5'-dithiobis-(2-
nitrobenzoic acid); MDA, malondialdehyde; 
CAT, catalase; GST, glutathione-s-

transferase; SEM, standard error deviation; 
GC-MS, gas chromatography-mass 
spectrometry; CYP2E1, cytochrome P450 
2E1; GSH, glutathione; CCl4, carbon tetra 
chloride; TAC, total antioxidant capacity; 
ROS, reactive oxygen species. 
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