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Abstract

Liver fibrosis is one of the common problems effects on
the human health. Many herbal, medicina and
pharmaceutical plants and their extracts are widely
studied by many researches. Chinese silymarin got a
bright reputation in relieve of liver fibrosis. The current
study is a comparative study between the effect of
Chinese silymarin (commercia drug) and the extracted
silymarin from the natural Egyptian plant on the cardiac
toxicity due to liver fibrosis induced by ethanol in rats. A
total of 72 female Albino rats were divided into six
groups, G;, Control; G,,Fibrosis, Gs,Chinese silymarin;
G, Fibrosis + Chinese silymarin; Gs, Egyptian silymarin
extract; Gg, Fibrosis + Egyptian silymarin extract. Results
showed that, heart enzymes activities LDH, lipid profiles
in serum and MDA in tissues were a significant increase
in Fibrosis group when compared with control group. On
the other hand; creatine kinase (CK) in serum, total
protein, total thiol, TAC, CAT and GST in cardiac tissues
were a dignificant decrease in Fibrosis group when
compared with control group. The current results revealed
that; the Egyptian plant extract improved the lipid profile,
heart functions and its oxidative stress parameters as
comparison with the used medical Chinese silymarin.

Keywords: Ethanol, Milk thistle extract, Silymarin, Heart,
Oxidative stress, P53.

Abbreviation: ALD, acoholic liver disease; CK,
Creatine kinase; LDH, Lactate dehydrogenase; Co.,
Company; TP, total protein; TC, total cholesterol; HDL,
high density lipoprotein; LDL, low density lipoprotein;

TG, triacylglycerol; DTNB, 5,5'-dithiobis-(2-nitrobenzoic
acid); DPPH,2,2-diphenyl-1-picrylhydrazyl; MDA,
malondialdehyde; CAT, catalase; GST, glutathione-s-
transferase; SEM, standard error deviation; 1C50,
inhibitory concentration; GC-MS, gas chromatography-
mass spectrometry; MTE, milk thistle extract; CYP2E1,
cytochrome P450 2E1; GSH, glutathione; CCl4, carbon
tetra chloride; TAC, total antioxidant capacity; ROS,
reactive oxygen species.

1. Introduction

The liver regulates many important metabolic functions,
so the hepatic injury is associated with distortion of these
metabolic functions (Wolf, 1999). Liver is the key organ
of metabolism and excretion is continuously and variedly
exposed to xenobiotics because of its strategic placement
in the body. Toxins absorb from the intestinal tract gain
access first to the liver resulting in a variety of liver
ailment (Ramachandra et al., 2007). Thus liver fibrosisis
one of the common problems effects on the human health
(Krishnan et a., 2012). Liver damage ranges from acute
hepatitis to hepatocellular carcinoma, through apoptosis,

necrosis, inflammation, immune response, fibrosis,
ischemia, altered gene expression and regeneration

(Poynard et al., 2000 and Friedman, 2003; Shaker et al.,
2010; Salama et al., 2015). All processes that involve
hepatocyte, Kupffer, stellate and endothelial cells which
induce liver disease are related to the crucia role of
reactive oxygen and nitrogen species. The main sources
of free radicals are represented by hepatocyte
mitochondria and cytochrome P450 enzymes, by
endotoxin activated macrophages (Kupffer cells) and by
neutrophils (Loguercio and Federico, 2003).
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The metabolism of toxic substances that enter the body
occurs largely in the liver. Among these toxic substances
is acohol, which is eventually broken down into simple
end products for easy elimination. Alcohol has been
implicated in the genesis of liver disease. Both its
consumption and metabolism promote the production of
inflammatory mediators that result in hepatotoxicity and
fibrogenesis. With time, leads to progressively sever liver
injury and eventually cause cirrhosis (O'Sheaet d., 2010).
Liver fibrosis occurs when the liver is damaged (Halton et
al., 2001).

Oxidative stress and associated cellular injury promote
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 or reinforcing the
natural antioxidant defense (Gupta, 2005; Das and
Vasudevan, 2006).

Many herbal, medicina and pharmaceutical plants and
their extracts were widely studied by many researches.
Slybum 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 antilipdemic roles. Silymarin considered as a mixture
of flavonolignan compounds isolated from the seeds of
Slybum marianum plant. The most congtituents are
silibinin, isosilibinin, slicristin and silidianin. These
compounds type and quantity differed by the natural
environments where the plant was collected.

Therefore the present work aimed to study the chemical
and medicina effect of naturaly growing Slybum
marianum plant in Egypt (Gharbya Governorate)
compared with the Chinese silymarin (Commercia
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.

2. Materials and methods

Silymarin (Medical Chinese) and other fine chemicals
were obtained from Sigma Chemical Co., U.SA. All
other chemicals and reagents were used of analytical
grade.

Pre-extraction sample preparation

Slybum marianum seeds were collected from some places
in El-Garbia Governorate which grows naturaly in the
clay soil. The seeds were handily separated from waste
and then were crushed in a coffee grinder.
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Extraction process

The crushed seeds were subjected to preliminary
treatment (defatting); crushed seeds were soaked in
suitable volume of hexane overnight. Defatted seeds were
extracted by pressurized hot water and lyophilized using
lyophilizer (Telstar, Spain). The crude extract was freeze
dried then stored at -20°C until use (El-Adawi et al.,
2011).

Animalsand experimental design:

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

Group 1 (Gy): Control group in which animals never
received any treatment.

Group 2 (Gy): Ethanol control group in which rats drank
an agueous ethanol solution (10%, vol. /vol.) as sole
drinking fluid for 4 weeks (Faremi et al., 2008).

Group 3 (Gs): Silymarin group in which the animals left
at normal life as group | and intragastric intubated with
(200 mg/100g body weight/day) of the silymarin
(Standard drug) for 4 weeks (Tsai et al., 2008).

Group 4 (G,): Silymarin treated group in which the
animals received ethanol for 4 weeks as in group Il (The
time at which fibrosis occurred), animals treated by oral
gavage with silymarin (200 mg/100g body weight/day)
for another 4 weeks with continuous drinking a cohol.

Group 5 (Gs): Milk thistle extract group in which the
animals left at normal life as group | and intragastric
intubated with (200 mg/100g body weight/day) of the
Milk thistle extract for 4 weeks (Shaker et a., 2010).

Group 6 (Gg): Milk thistle extract treated group in which
the animals received alcohol for 4 weeks as in group Il
(The time at which fibrosis occurred), animals treated by
oral gavage with Milk thistle extract (200 mg/100g body
weight/day) for another 4 weeks with continuous drinking
alcohol.

At the end of the experimental period, after an overnight
fast, the animal s were euthanized by diethyl ether.

Blood collection and tissue sampling

Blood samples from each rat were collected from the eyes
by retro-orbital puncture using blood capillary tubes.
Blood samples were collected from the orbital plexus in
test tubes, blood was incubated at room temperature for
10 minutes and left to clot then centrifuged at 3000 r.p.m



Journal of Bioscience and Applied Research, 2016, Vol.2, No.2,pp.107-117

for 10 min. and the serum were collected, serum was
separated and kept in clean stopper plastic vial at —80°C
until the analysis of serum parameters. The heart tissues
were immediately isolated, cleaned from blood adhering
matters, washed in ice-cold saline, dried, weighed and
frozen at —80°C, the heart tissues were homogenized
(10% WI/V) in phosphate potassium buffer (0.01 M pH
7.4) and KCI solution (1.15 M) by homogenizer (Hettich
model EBA 12R, Germany), then the homogenate was
used for the assay of the analysis of tissue parameters.

Estimation of heart function markers:

- Creatine kinase (CK) was determined in serum by the
kinetic method using available commercial kits (Vitro
Scient, Egypt) according to the method described by
(Zilvaand Pannall, 1979).

- Lactate dehydrogenase (LDH) activity was determined
in serum by the kinetic method using available
commercial kits (Vitro Scient, Egypt) according to the
method described by Moss et al., (1987).

Lipid profile parameters

The cholesterol was determined after enzymatic
hydrolysis and oxidation (Allain et al., 1974). The
quinoneimine is formed from hydrogen peroxide and 4-
aminoantipyrine in the presence of phenol and peroxidase.
The HDL cholesterol was determined by enzymatic
colorimetric. Where phosphotungstic acid and magnesium
ions selectively precipitating all lipoproteins except the
HDL fraction — cholesterol present in the supernatant can
be determined by the same method used for total
cholesterol (Lopes-Virella et a., 1977), LDL-cholesterol
was assayed colorimetrically (Wieland and Seidel, 1982).
Triacylglycerol in serum was assayed colorimetrically
(Fassati and Principe, 1982). All lipid profile parameters
were measured by using kits from Biodiagnostics Co.,
respectively.

M easur ement of tissues parameters:

The protein content in the tissues was determined by the
method of Lowry et a. (1951).The malondialdehyde
(MDA) level is one of terminal products, formed at the
time of the of decomposition polyunsaturated fatty acids
mediated by free radicals. MDA was measured by the
method of Lahouel et al. (2004). Total thiol was measured
using DTNB reagent to the method described by Sedlak
and Lindsay (1968). The total antioxidant capacity (TAC)
was measured using the ferric reducing antioxidant power
(FRAP)by the method of described by Benzie and Strain
(1999). The catalase (CAT) activity was measured by
monitoring H,O, (The substrate of the enzyme)
decomposition a 240 nm according to the method
described by Xu et al. (1997). Glutathione -S-transferase
activity was estimated through the formation of adduct,
due to conjugation of GSH with 1-chloro-2, 4-
dinitrobenzene (CDNB) by the method of described by
Habig et a. (1974). All parameters were measured in
heart tissues, respectively.

pl SSN: 2356-9174, el SSN: 2356-9182 109

Histological investigation:

Three rats from each group were anesthetized
intraperitonial with thiopental. The thorax was cut with
surgical incision on the sternum and the perfusion was
done from left ventricle and right atrium. A rinsing
solution was perused before the fixation solution (10%
neutral buffered formalin). To make rinsing solution, 9.0g
NaCl, 25g Polyvinyl Pyrrolidone, 0.25g Heparin, and 5.0g
Procain-HCL were dissolved in one liter of water by
thorough stirring. The pH was adjusted to 7.35 with 1 N
NaOH and twice filtered through Millipore filters of 3.0
pum or less pore size. The perfusion of both solutions was
performed by using a scalp vein attached to a 50cc
syringe.

Ventricle was immediately removed taking care to handle
specimens gently to minimize trauma and put into fixative
solution. Fixation time was limited to 24 hours and the
fixed tissues were stored in 70% ethyl alcohol until they
were processed. The fixed tissues were dehydrated
through a graded series of ethanol and embedded in
paraffin according to standard procedures (Latendresse et
al., 2002). Pearaffin sections (Spm thick) were mounted
on gelatin chromalum-coated glass dlides and some of
them were used for Haematoxylin and eosin stains as a
routine method after Bancroft and Stevens (1990) and the
rest were used for immunohistochemical studies.

Statistical analysis:

The data (n=12) obtained in the experiment was expressed
in terms of mean + SEM. Statistical significance of data
was assessed by one way analysis of variance (ANOVA)
followed by a comparison between different groups using
“Tukey-Kramer” multiple comparison test. A value of
P<0.05 was considered to be statistically significant. The
ethanol group was compared with the control group and
al other treated groups were compared with the ethanol
group.

3. Reaults

Food intake, body weight gain and relative organ
weight:

Table (1) showed that the body weight gain of G6
(Fibrosis treated with extract) were highly significant
increased (p<0.001) than G1 (Control) and the body
weight gain of G2 (Fibrosis) showed a highly significant
decreased (p<0.001) than G1 (Control). G3 (Silymarin),
G4 (Fibrosis treated by silymarin), G5 (Extract) and G6
(fibrosis treated with extract) were showed a highly
significant increase in the body weight gain (p<0.001)
than G2 (Fibrosis). On the other hand G3 (Silymarin)
showed a highly significant decreased in the body weight
gain (p<0.001) than G4 (Fibrosis treated by silymarin)
and G6 (Fibrosis treated with extract). Also G5 (Extract)
was highly significant decreased (p<0.001) in the body
weight gain than G4 (Fibrosis treated by silymarin).
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Heart function parameter in serum:

Table (2) showed that the activity of creatine kinasein
serum of G1 (Control) was a highly significant increased
(P<0.001) than G2 (Fibrosis) ,while the activity of
Creatine kinasein serum of G2 (Fibrosis) showed a
highly significant  decreased (P<0.001) than G3
(Silymarin), G4 (Fibrosis treated with silymarin), G5
(Extract) and G6 (Fibrosis treated with extract). On the
other hand the activity of creatine kinasein serum of G3
(Silymarin) showed a highly significant increased
(P<0.001) than G4 (Fibrosis treated with silymarin), G5
(Extract) and G6 (fibrosis treated with extract), while the
activity of creatine kinasein serum of G4 (Fibrosis treated
with silymarin) showed a significant increase (P<0.05)
than G6 (fibrosis treated with extract). Also the activity of
creatine kinasein serum of G5 (Extract) showed a
significant increase (P<0.01) than G6 (fibrosis treated
with extract).

Table (2) aso showed that; the activity of lactate
dehydrogenase in serum of G1 (Control) was a highly
significant decreased (P<0.001) than G2 (Fibrosis), G4
(Fibrosis treated with silymarin) and G6 (Fibrosis treated
with extract). On the contrast, the activity of Lactate
dehydrogenase in serum of G1 (Control) showed a highly
significant increased (P<0.001) than G3 (Silymarin) and
G5 (Extract). While the activity of Lactate dehydrogenase
in serum of G2 (fibrosis) showed a highly significant
increased (P<0.001) than G3 (Silymarin), G4 (Fibrosis
treated with silymarin) ,G5 (Extract) and G6 (fibrosis
treated with extract). On the other hand the activity of
lactate dehydrogenase in serum of G4 (Fibrosis treated
with silymarin) showed a highly significant increased
(P<0.001) than G5 (Extract) and G6 (Fibrosis treated
with extract). Also the activity of lactate dehydrogenase
in serum of G5 (Extract) showed a highly significant
increased (P<0.001) than G6 (fibrosis treated with
extract).

Lipid profiles changes
triglycerides, HDL and LDL):

Table (3) showed the changes in the concentration of
serum cholesterol, triglycerides, HDL-C and LDL-C
respectively in different groups under  study.
Concentrations of serum cholesterol, triglycerides, HDL -
C and LDL-C were significantly (P<0.001) decreased in
G1(Control) when compared with G2 (Fibrosis). In
contrast the concentration of serum cholesterol,
triglycerides, HDL-C and LDL-C were significantly
(P<0.001) increased in G2 (Fibrosis) when compared
with the all groups.

(serum  cholesteral,

Total protein in serum and cardiac tissue:

Table (4) showed that the change in serum total protein of
Gl (Control) was a highly significant increased
(P<0.001) than G2 (Fibrosis), while the change in serum
total protein of G2 (Fibrosis) showed a highly significant
decreased (P<0.001) than the change in serum total
protein of G3 (Silymarin), G5 (Extract) and G6 (fibrosis
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treated with extract). Also, Also, Table (4) showed the
change in total protein in heart tissue of G1(Control) was
significant increased (P<0.05) than G2 (Fibrosis), while
the change in total proteinin heart tissue of G2 (Fibrosis)
showed a highly significant decreased (p<0.001) than G3
(Silymarin) and G5 (Extract). On the other hand the
change in total protein in heart tissue of G4 (Fibrosis
treated with silymarin) showed significant decreased
(P<0.01) than G6 (Fibrosis treated with extract). Also the
change in total protein in heart tissue of G5 showed
significant increased (P<0.01) than G6 (Fibrosis treated
with extract).

Heart oxidative stress parameters:

Table (5) Showed that the catalase enzyme activity
(mole/min/g tissue) in heart of G1 (Control) was
significantly increased (P<0.001) than G3 (Silymarin),
while the catalase activity in heart of G2 (Fibrosis)
showed a highly significant decreased (p<0.001) than G3
(Silymarin), G4 (Fibrosis treated with silymarin), G5
(Extract) and G6 (Fibrosis treated with extract). On the
other, the catalase activity in heart of G3 (Silymarin)
showed a highly significant increased (p<0.001) than G4
(Fibrosis treated with silymarin). Also the catalase
activity in heart of G4 (Fibrosis treated with silymarin)
showed A sdignificant decrease (P<0.01) than G5
(Extract). on the contrast ,the catalase activity in heart of
G5 showed significant decreased (p<0.01) than G6
(Fibrosis treated with extract). While, the catalase activity
in heart of G6 (Fibrosis treated with extract) showed a
highly significant increased (P<0.001) than G4 (Fibrosis
treated with silymarin).

Table (5) showed that; the total antioxidant capacity in
heart of G1 (Control) was a highly significant increased
(P<0.001) than G2 (Fibrosis), G4 (Fibrosis treated with
silymarin) and G6 (Fibrosis treated with extract). On the
contrast, the total antioxidant capacity in heart of G1
(control) showed a highly significant decreased
(P<0.001) than G3 (Silymarin) and G5 (Extract). On the
other hand, the total antioxidant capacity in heart of G4
(Fibrosis treated with silymarin) showed a highly
significant decreased (p<0.001) than G3 (Silymarin), G5
(Extract) and G6 (Fibrosis treated with extract). While,
the total antioxidant capacity in heart of G5 (Extract)
showed a highly significant increased (P<0.001) than G6
(Fibrosis treated with extract).

Table (5 showed that the concentrations of lipid
peroxidation (MDA) in heart of G1 (Control) was a
highly significant decreased (P<0.001) than G4 (Fibrosis
treated with silymarin). While, the concentrations of
MDA in heart of G2 (Fibrosis) showed significant
decreased (P<0.05) than G4 (Fibrosis treated with
silymarin).On the other hand, the concentrations of MDA
in heart of G3 (Silymarin) showed a highly significant
decreased (P<0.001) than G4 (fibrosis treated with
silymarin) and G6 (Fibrosis treated with extract). Also,
the concentrations of MDA in heart of G4 (Fibrosis
treated with silymarin) showed a highly significant



increased (p<0.001) thanG3 (Silymarin). While, the
concentrations of MDA in heart of G5 (Extract) showed a

treated with extract). Table (5) also showed that; the total
thiol in heart of G1 (Control) was a highly significant
decreased (P<0.001) than G4 (Fibrosis treated with
silymarin). While, total thiol in heart of G2 (Fibrosis)
showed significant increased (P<0.05) than G1 (Control).
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highly significant increased (p<0.001) than G6 (Fibrosis

On the other hand, the total thiol in heart of G3
(Silymarin) showed significant decreased (P<0.05) than
G6 (Fibrosis treated with extract). Also, the total thiol in
heart of G5 (Extract) showed significant decreased
(p<0.01) than G6 (Fibrosis treated with extrac

Table 1: Body weight gain (BW) (g), food intake (g) and relative organ weights of the Heart (g/100 g body weight), of
female rats treated with vehicle GP1 (Control), GP2 (Ethanol), GP3 (Chinese Silymarin only), GP4 (Ethanol +
Chinesesilymarin), GP5 (Egyptian silymarin extract only) and GP6 (Ethanol + Egyptian silymarin extract), Values are

expressed as mean + SEM; n=12.

Parameter G: G, Gs Gy Gs Ge
B W gain 20.5 + 3.00° 20+1.25¢ | 19.0+1.60% | 42.2+3.30%9 205+2909 | 43.0+£3.2%9M
Food intake 134+037° | 11.3+045™ | 144:058° | 158+ 0.30" 14.1+0.33° 15.7+0.35
Heart 0514004 | 075:£007" | 049+003" | 055+0.03" | 0.43+0.049™" 0.54+0.03"

- The significant of difference was analyzed by one —way ANOVA and Tukey test (compare all pairs of
columns)using a computer program (Graph Pad | nstate software ,Inc)

- ANOVA was significant at p<0.05

- Groups having The same lettersas aor dor g or j or m were significant at p< 0.001
- Groups having The same lettersas b or eor h or k or n were significant from each at p< 0.01
- Groups having The same lettersas cor f ori or | or o were significant from each at p< 0.05

Table (2): changes in heart function parameter in serum (U/L)of female rats treated with vehicle GP1 (Control), GP2
(Ethanol), GP3 (Chinese Silymarin only), GP4 (Ethanol +Chinesesilymarin), GP5 (Egyptian silymarin extract only) and
GP6 (Ethanol + Egyptian silymarin extract),Va ues are expressed as mean + SEM; n=12.

Enzyme G 1 GZ Gg G4 GS Ge
Ckr if]a:sge 153+6.47° | 10246310 | 283+7.31%% 203+6.51%%9 215+10.11249" 173+4.18%n
Lactate | g51 4902 | 1083:09% | 771+59% 949 + 0.9°% 638 + 2,1%4dm 869:+0,6249™
dehydrogenase

- The significant of difference was analyzed by one ~way ANOV A and Tukey test (compare all pairs of columns)
using acomputer program (Graph Pad Instate software ,Inc)

- ANOV A was significant at p< 0.05

- Groups having the same lettersas aor d or g or j or m were significant at p< 0.001
- Groups having the same lettersas b or eor hor k or n were significant from each at p< 0.01
- Groups having the same lettersas cor f or i or | or o were significant from each at p< 0.05
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Table (3): Changes serum in cholesteral, triglycerides, HDL-C and LDL-C(mg/dl), of female rats treated of
female rats treated with vehicle GP1 (Control), GP2 (Ethanol), GP3 (Chinese Silymarin only), GP4 (Ethanol
+Chinese silymarin), GP5 (Egyptian silymarin extract only) and GP6 (Ethanol + Egyptian silymarin
extract),Values are expressed as mean + SEM; n=12.

Par ameter G, G, Gs G4 Gs Ge
Cholesterol 104.9+2.9% 211.4+2.0% 88.9+2.9° | 108.8+3.2° 92.8+3.4° 86.5+2.5°
Triglycerides 88 + 5.6 197 +10.1™ 79 +5.8° 141+7.3° 63+5.0° 135+3.2¢
HDL 39.8+2.0% 73.4+2.6% 35.6+1.0° | 55.3+2.2¢ 34.2+1.1° 27.8+1.9°
LDL 47.4 £ 3.0 98.6 + 6.0% 37.6+4.0° 25.2+43.7¢ 46.1+3.8° 27.2+42.7°

- The dignificant of difference was analyzed by one —-way ANOVA and Tukey test (compare al pairs of
columns) using a computer program (Graph Pad Instate software ,Inc) - ANOVA was significant at p< 0.05 -
Groups having the same lettersas aor d or g or j or m were significant at p< 0.001 - Groups having the same
lettersas boreor hork ornweresignificant from each at p<0.01

- Groups having the same lettersas cor f or i or | or o were significant from each at p< 0.05

Table (4): Changesin tota protein in serum (g/dl), Heart (mg/ g tissue) in tissues of female rats treated with vehicle.
GP1 (Control), GP2 (Ethanol), GP3 (Chinese Silymarin only), GP4 (Ethanol +Chinese silymarin), GP5 (Egyptian
silymarin extract only) and GP6 (Ethanol + Egyptian silymarin extract), Va ues are expressed as mean + SEM; n = 12.

Gl Gz Gg G4 GS GG

S.total protein 6.1+0.11* | 41+0.1% 4.9+0.12° 45+0.12 5.6+0.08° 5.4+0.17°
Heart total protein | 17.8#1.45° | 13+0.83% | 20.9+14.6™ | 14.6+0.94™ | 20.8+1.21%" 15+1.04™

- The significant of difference was analyzed by one ~-way ANOV A and Tukey test (compare all pairs of columns) using
a computer program (Graph Pad | nstate software ,Inc)

- ANOVA was significant at p< 0.05 - Groups having the same lettersas aor d or g or j or m were significant at p<
0.001 - Groups having the same lettersas b or eor hor k or n were significant from each at p< 0.01

- Groups having the same lettersas cor f or i or | or o were significant from each at p< 0.05

Table (5): Changes in heart tissues oxidative stress parameters { catalase (CAT) enzymes activities (mole/min/g tissue)
and concentrations of MDA (nmole/ g tissue), total thiol (mM/ g tissue), total antioxidant capacity (Lmole Fe*?/g tissue)}
of female rats treated with vehicle GP1 (Control), GP2 (Ethanol), GP3 (Chinese Silymarin only), GP4 (Ethanol +
Chinesesilymarin), GP5 (Egyptian silymarin extract only) and GP6 (Ethanol + Egyptian silymarin extract),Values are
expressed as mean + SEM; n=12.

Parameter Gy G, Gz Ga Gs Gg
CAT 107.4+2.6° 42+1.1¢ 104.8+3.6™9 83.8+1.200k 115+1.8%" 99.6+4.09"
TAC 1.43+0.03° 0.67+0.06™ 1.99+0.04%9 0.99+0.02°%9 | 2.41+0.04%9™ | 1.3+0.01%9™
MDA 26.8+2.2% 32.8+2.6' 28.2+1.4° 40+ 3.8%9 18.4+1.49™ 48.8+2.4%9"

Total thiol 14 +1.2° 33+ 40° 27.2+36 38.6+6.8 25.2+1.8" 441407

- The significant of difference was analyzed by one —way ANOV A and Tukey test (compare al pairs of columns) using a
computer program (Graph Pad Instate software ,Inc) - ANOVA was significant at p< 0.05 - Groups having the same
lettersas aor dor gor j or m were significant at p< 0.001 - Groups having the same lettersas boreorhork orn
were significant from eachat p< 0.01

- Groups having the same lettersas cor f or i or | or 0 were significant from eachat p< 0.05
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Figures 1A-1F: High power micrographs of rat heart sections stained by haematoxylin and eosin. A-C: Cardiac
myocytes of left ventricle in control, silymarin and milk thistle rat groups respectively showing normal myofibrillar
structure with normal striations. D:Cardiac myocytes of left ventricle in ethanol rat group revealed hydrophobic changes
of myofibrillar structure with striations, myocardia atrophy, nuclear pyknosis and severe cytoplasmic vacuoles. E:
Cardiac myocytes of left ventricle in ethanol exposed rats and treated with silymarin revealed mild myocardial atrophy,
edema and mild cytoplasmic vacuoles. F:Cardiac myocytes of left ventricle in ethanol exposed rats and treated with s.
milk revealed little tissue injury with myocardial atrophy, nuclear pyknosis and a few cytoplasmic vacuoles with
decreased in the number of collected cardiac nuclei.
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Table (5) also showed that; the total thiol in heart of G1
(Control) was a highly significant decreased (P<0.001)
than G4 (Fibrosis treated with silymarin). While, total
thiol in heart of G2 (Fibrosis) showed significant
increased (P<0.05) than G1 (Control). On the other hand,
the total thiol in heart of G3 (Silymarin) showed
significant decreased (P<0.05) than G6 (Fibrosis treated
with extract). Also, the total thiol in heart of G5 (Extract)
showed significant decreased (p<0.01) than G6 (Fibrosis
treated with extract).

Light Microscopic Examination of rat left ventricle;

Light microscopy of the rat left ventricle sections in
control group (G1) showed norma myofibrillar structure
with striations, branched appearance and continuity with
adjacent myofibrils (Fig. 1A). Rat left ventricle sections
in silymarin and s. milk groups (G3&Gb5) revealed a
normal myofibrillar structure with striations as in control
sections (Figs. 1B & 1C). Histopathologica studies of the
left ventricle in fibrosis group (G2) revealed hydrophobic
changes of myofibrillar structure with striations, moderate
myocardial atrophy, marked nuclear pyknosis, severe
cytoplasmic vacuoles, edema, leukocyte infiltration, in
addition to cross striations were lost with increased in the
number of cardiac nuclei that collected outside the
myofibrillar (Fig. 1D). Left ventricle sections in ethanol
exposed rats and treated with silymarin (G4; Fibrosis
treated with silymarin) for six weeks revealed myocardial
atrophy, mild cytoplasmic vacuoles, edema and leukocyte
infiltration (Fig. 1E). Left ventricle sections in ethanol
exposed rats and treated with s. milk (G6; Fibrosis treated
with extract) for six weeks revealed little cardiac tissue
injury with a few myocardia atrophy, no nuclear
pyknosis, and a decrease in the number of collected
cardiac nuclel (Fig. 1F).

4, Discussion

Liver fibrosisinduction by alcohol has determined by rat's
weight, food efficiency, heart enzymes, lipid profile and
oxidative status (Das and vasudevan, 2005; Shaker et al.,
2010). The current results of the current study indicated
significant decrease in the body weight gain and food
intake of animals treated with ethanol as compared with
control group, while, the presence of silymarin and MTE
with ethanol aleviated its toxic effects. Also, Saravanan
and Nalini (2007) and Das and vasudevan, (2005)
mentioned that ethanol treatment led to decrease body
weight gain and food intake. The result of the present
study showed that increase in relative organ weight of
heart in animals treated with ethanol in comparison with
the control. No significant change was observed in
relative weights of heart in ethanol treated groups
compared to the control group (Das et al., 2008).

Treatment with MTE and silymarin increased the heart
weight as compared to ethanol group. Tedesco et al.
(2004) reported that the extract increases the elimination
of ethanol directly from the intestines without absorption
or perhaps because S marianum and silymarin
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consumption prevents fat accumulation in the liver. The
rel ationships between a cohol and cardiovascular function
and disease are inherently complex. The present data
indicated that LDH was significantly increased in ethanol
treated group and this is in accordance with the results
reported by Noorani and Kale (2012). We suggested that
silymarin and MTE extract appeared to be norma in the
value of LDH reported that the results at this stage as well
indicate the positive effect of silymarin in prevention of
ethanol misuse consequences.

The present results showed that the animals treated with
ethanol showed significant increased in the serum level of
cholesteral, triglyceride, LDL and HDL compared to the
control group. Silymarin and MTE decreased the
elevation of TC, TG, HDL and LDL, suggesting the
hepato  protective  effect of dlymarin.  The
antihypercholesterolemic  effect of silymarin was
associated with liver cholesterol reduction, which
improves cholesterol uptake from blood (Kreeman et al.,
1998). This is in accordance with the results reported by
Shaker et al. (2010) and El-Adawiet al. (2011).

The present data indicated that the heart total protein and
the serum total protein were significantly decreased in
ethanol treated group. This result is hand on hand with the
findings of Hessien et a (2010) and Reddy et a. (2010).
Treatment with silymarin and MTE raised the protein
level suggesting the stabilization of endoplasmic
reticulum required for protein synthesis. These findings
were in accordance with the results reported by Noorani
and Kale (2012).

In our study, the tissue damage produced by high level of
MDA in heart in group treated with the ethanol as
compared with the control group. While, our result
showed significant increase in total thiol in heart in
ethanol group as compared with the control group. As
well, the MTE and silymarin treated group showed
significant decreased for MDA levels and significant
increased in total thiol level as antioxidant content when
compared with ethanol group. These data are agreed with
that reported by Ragja et a. (2007) and Toklu et al.
(2008).0ur results suggested the protective effects of
silymarin, which include antioxidation, prevention of lipid
peroxidation (Basaga et a., 1997) and retarding
glutathione depletion (Alidoost et a., 2006).

Brighenti et a (2005) reported that moderate alcohol
drinking can increase TAC, where as daily and higher
ingestion of alcoholic beverages reduce blood TAC. In
our results, ethanol consumption daily for 30 days showed
areduction in TAC in heart tissues in group treated with
ethanol as compared to the control group. In contrast,
groups treated with MTE and silymarin showed elevation
in TAC in heart tissues when compared to ethanol group.
Thisis in accordance with the results reported by Amin et
a. (2012).

Catalase present in the peroxisomes of nearly all aerobic
cells, serves to protect the cell from the toxic effects of
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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 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). CYP2E1 could be the sole
catalyst of fetal ethanol oxidation produces 1-hydroxy
ethyl radicals, which have been shown to inactivate
severa proteins including antioxidant enzyme system
(Epstein, 1996). In consistent with these reports, our
results also showed that decreased activities of CAT heart
tissues on the group treated with ethanol as compared to
the control group.

In current study, treatment with MTE and silymarin
showed increased the activities of CAT in heart tissues.
These results were in the same line as with those results
reported by Das and Vasudevan (2006). 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
(Nencini et a., 2007).

Histological and immunohistochemical results of this
study confirms biochemical result where as markedly
pathological changes of myocardiocytes including multi-
focal vacuolar degeneration and early necrosis of
myocardia cells as well as separation of cardiac muscle
bundles in group treated with ethanol in comparison with
control group which showed normal myofibrillar structure
with striations, branched appearance and continuity with
adjacent myofibrils. Also, Rat left ventricle sections in
silymarin and s. milk groups revealed a norma
myofibrillar structure with striations which agreed with
Aleksandar et al, 2011.1n ethanol group which co-treated
with silymarin for six weeks, Left ventricle sections
revealed myocardia atrophy, mild cytoplasmic vacuoles,
and edema and leukocyte infiltration. Where as in group
that co treated with s. milk for six weeks, Left ventricle
sections revealed little tissue injury with myocardial
atrophy, nuclear pyknosis, a few cytoplasmic vacuoles
and decrease in the number of collected cardiac nuclei.
These results were in the same line as those reported by
Chlopeikova et al, 2004.

Conclusion

Our results reported that the Slybum marianum seed
could be extended for the isolation and structure
determination of hepatoprotective and heart protective
principle. Silymarin capable of caused marked ateration
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. In addition, silymarin alone
prove to be beneficial in decreasing the levels of free
radicals and lipid, and increasing antioxidant enzymes.
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Consequently, the result proved the activity of Milk
thistle extract in comparable to the standard drug
silymarin. Furthermore the seeds of the plant may be
added as a nutrition supplement for domestic animals
farm.
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