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ABSTRACT

The current research aimed to investigate the
therapeutic effect of milk thistle (Silypbum marianum L)
seeds (MTS) powder compared with hepaticum drug on
carbon- tetrachloride (CCls) caused hepatotoxicity in rats.
Thirty six female albino rats weighting 140+20g were
divided into 6 groups. The 15t group was fed on basal diet
as the negative control group (G1), while the other five
groups were injected by CCls (i.p). The 2" group was the
positive control group (G2). Groups from 3™ to 5% were
fed on basal diet contain different ratio of MTS powder 1,
2 and 3 %,respectively. While, the last group (G6) was fed
on basal diet contain the hepaticum drug. Liver weight,
relative liver weight to the body weight (L/B %), serum
liver enzymes activity, total protein, albumin, bilirubin,
kidney function, serum lipid profile and histopathological
examination were determined. All data were statistically
analyzed and the results showed that, milk thistle seeds are
rich in protein, fat and fiber. Also, its oil rich in fatty acids
as linoleic acid (55.12% ), oleic acid (21.78%) and palmitic
acid (8.80%). Feeding hepatotoxic rats with 3 % of MTS
and drug caused a significant (P <0.05) increase in liver
weight compared to the positive control group. While,
there was no significant differences (P >0.05) between the
positive control group and therapeutic groups for L/B %.
On the other hand, adding 1, 2 and 3% of MTS to standard
diet caused a significant decrease (P <0.05) in ALT and
AST enzymes activities level compared to the positive
control group. Also, feeding hepatotoxic rats on 1, 2 and
3% of MTS and drug caused a significant (P <0.05)
decrease in serum urea and creatinine levels. So, by
increasing the levels of adding MTS powder (2 and 3%) to
standard diet caused a significant improvement in liver
function and histopathological examination.

Keywords: Milk thistle seeds, fatty acids, hepaticum
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INTRODUCTION

Milk thistle (Silypum marianum L) seeds (MTS)
have been used for centuries as herbal medicine mainly
for treatment of the liver disease. These seeds had a
positive effect on liver because they contain about 26.2
mg/g of silymarin which is a mixture of four isomeric
flavonolignans  including:  silibinin,  isosilibinin,
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silichristin, and silidianin (Post-White et al., 2007 and
Dockalova et al., 2018). Also, the seeds contain other
bioactive compounds such as betaine, apigenin,
silybonol, proteins, fixed oil and free fatty acids which
play a good role in protection or treatment liver from
inflammation (Evans, 2002 and Rainone, 2005).
Silymarin has being currently used for treatment of
chronic hepatitis, cirrhosis and liver diseases associated
with alcohol consumption and environmental toxin
exposure (Gaza et al., 2007 and Imamoto et al., 2014).
In general, the content of milk thistle seeds from
silymarin depends on the geographic, variety and
climatic conditions in area which they grow (Ozturk et
al., 2012).

Silymarin can exert beneficial effects on the balance
of cell survival and apoptosis via anti-inflammatory and
anti-oxidative effects to prevent or treat liver diseases
(Diao et al., 2011). Also, it has an inhibitory effect on
others types of cancer cell lines such as bladder, colon,
prostate, lung and skin cancers (Feher and Lengyel,
2012). Silymarin is able to increase cellular vitality and
reduce both lipid peroxidation and cellular necrosis
because it have a high antioxidant activity power.
Furthermore, it has an important biological effects on
non-alcoholic fatty liver disease by intervening in
various therapeutic targets, oxidative stress, insulin
resistance, liver fat accumulation and mitochondrial
dysfunction (Federico et al., 2017)

Liver is considered the most organ had sensitivity for
carbon tetrachloride (CCly), it is one of the oldest and
the most hepatotoxic chemical agents which used widely
for biological experimental by induction liver injury or
damage on animals (Lien et al.,2016). Carbon
tetrachloride when metabolized in the body is changed
into trichloromethyl which a very reactive free radicals
that then induce liver damage. These free radicals
caused cellular oxidative stress, necrosis and
inflammation cell damage by two different mechanisms,
the first mechanism including of covalent binding to the
membrane proteins then cause lipid peroxidation, which
leads to hepatic damages such as fibrosis, cirrhosis, and
atrophy (Kanter et al., 2003 and Hsu et al., 2012).
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Therefore, The present research aim to study the
therapeutic effect of milk thistle (Silybum marianum L)
seeds at different ratio and compared with hepaticum
drug on carbon tetrachloride (CCls) - induced
hepatotoxicity in rats.

MATERIALS AND METHODS
Materials :

Milk thistle seeds was obtained from Horticulture
Department, Faculty of Agriculture, Zagazige
University, Egypt. The seeds was dried at oven air (40£
2°C) for 6 h. The dried seeds were powdered using
hammer mill and stored in a tightly sealed plastic
container in the freezer (Toshiba company) at -5°C for
further uses and analysis. Hepaticum syrup drug was
obtained from local pharmacy.

Carbon tetrachloride (CCls), paraffin oil, casein,
cellulose, vitamins mixture and minerals mixture were
obtained from EI-Gomhoria Company for Chemicals
and Medical Instruments, Cairo, Egypt. Corn oil and
starch were obtained from the local market. Kits for
analysis were purchased from Sigma —Aldrich (MO, IL,
USA). A 36 adult female albino rats (Sprague Dawley
strain) weighting average 140+ 20g were obtained from
the Helwan breeding Farm, Cairo, Egypt.

The basal diet were prepared according to N.R.C.
(1995). This diet consisted of 12.5 % casein, 10 % corn
oil, 4% salt mixture, 1% vitamin mixture, 5% cellulose,
0.3% DL- methionine, 0.2% Choline chloride and
completed to 100% by corn starch.

Methods:
Proximate chemical composition:

Moisture, protein, ash, fat and crude fiber were
estimated for milk thistle seeds powder according to
AOAC (2005). Total carbohydrate content was
calculated by difference.

Gas Chromatographic determination of fatty acids:

The oil was extracted in a soxhlet apparatus
according to AOAC (2005) by using approximately 10g
of the ground seeds. Saponification and esterification of
the oil was performed according to Hartman and Lago
(1973). The fatty acid methyel esters were analyzed
using a gas chromatography (type HP 6890, UK)
equipped with flam ionization detector. Column was
DB-23, 30m, 0.32mm ID and 0.25 um film thickness.
The column oven temperature was held for 5 min at
140°C, then programmed at rate of 4°C/min to a final
temperature of 210°C and held for O min. Injector
temperature was 240°C, and the injector port was 3 pl
with a 50:1 split ratio. The flow rate of nitrogen as
carrier gas was adjusted to 1 ml/ min. Identification of

the peaks was carried out by their retention time
(AOAC, 2005).

Animals experimental design:

Albino female rats were housed in well aerated cages
under hygienic laboratory conditions, in the animal
house of Faculty of Agriculture, Zagazig University. All
animals were given water ad libitum and the basal diet
that meets the nutrient requirements for growing rats.
After 7 days of acclimation, the rats were randomly
classified into 6 groups (6 rats each) as follow:;

e The first group (G1): negative control group
injected with corn oil intraperitoneal (i.p) and fed on
basal diet.

e The second group (G2): positive control group
injected with corn oil dissolved in CCl, at ratio 1:1 (i.p)
according to Lee et al. (2005), then fed on basal diet.

e The third group (G3) after being injected with
CCly, they were fed on basal diet + 1% milk thistle seeds
powder.

e The fourth group (G4) after being injected with
CCly, they were fed on basal diet + 2% milk thistle seeds
powder.

e The fifth group (G5) after being injected with
CCly, they were fed on basal diet + 3% milk thistle seeds
powder.

e The sixth group (G6) after being injected with
CCla, it were fed on basal diet + hepaticum syrup drug at
dose 10 mg silymarin/Kg of body weight.

During the experimental period 30 days, the
quantities of food intake and waste were recorded every
day and body weight was recorded every week.

Biochemical analysis of blood samples:

After 30 days rats were fasted overnight then they
were ether-anesthetized, and sacrificed. Blood samples
were collected from the aorta by using Wassermann and
EDTA tubes were used to collect serum and plasma
samples. Then they were centrifuged for 20 minutes at
3000 rpm (800 xg) to separate serum and plasma. The
serum and plasma were carefully separated into dry
clean ebendorf tubes by using a Pasteur pipette and kept
frozen at -20°C till analysis. Liver was removed from
each rat carefully then cleaned from the adhesive matter
by saline solution, dried between a filter paper and
weighted.

Liver function:

Total protein was determined according to
Sonnenwirth and Jaret (1980). Aspartate
aminotransferase (AST) and alanine aminotransferase
(ALT) were determined according to Retiman and
Frankel (1957), total bilirubin was estimated according
to Jendrassik (1938) and albumin was determined
according to Drupt (1974)
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Kidney function:

Urea was estimated according to Fawcett and Soctt
(1960). Creatinine was estimated according to the
methods described by Larsen (1972).

Lipide profile:

Total cholesterol (TC), triglycerides (TG) and high
density lipoprotein (HDL) were determined according to
the methods of Young (2001), Stein (1987) and Lopes et
al. (1977), respectively. Low density lipoprotein (LDL)
and very low density lipoprotein (VLDL) were
calculated by using the method of Friedewald et al.
(1972) .

Histopathological examination of liver:

The formalin preserved liver tissue samples of tested
rats and controls were processed in an automated tissue
processor. The processing consisted of an initial 2 step
fixation and dehydration. Fixation comprising tissue
immersion in 10% buffered formalin for 48 h, followed
by removal of fixative in distilled water for 30 min.
Dehydration was carried out by running the tissues
through a graded series of alcohol (70%, 90% and
100%). The tissue was initially exposed to 70% alcohol
for 120 min followed by 90% alcohol for 90 min and
then two cycles of absolute alcohol, each for hour. The
samples were cleaned in several changes of xylene. It
consisted of tissue immersion for hour in a mixture
comprising 50% alcohol and 50% xylene followed by
pure xylene for 90 min. Samples were impregnated with
molten paraffin wax, then embedded and blocked out.
Paraffin sections (4-5 um) were stained with
hematoxylin and eosin, the conventional staining technic
(Suvarna et al., 2013). Stained sections from different
experimental rats were evaluated for any alterations in
the architecture, histomorphological changes, circulatory
disturbances, inflammation granulomas, fibrosis,
degeneration, necrosis and any other abnormalities.

Statistical analysis:

All statistical analyses were done by statistical
analysis for social science package "SPSS" version 20
for Microsoft windows, SPSS Inc. (Dominick and
Derrick, 2001). Numerical data were expressed as mean
+ SD. The levels of markers were analyzed by least
significant difference (LSD).

RESULTS AND DISCUSSION

Proximate chemical composition of milk thistle seeds
powder:

The data in Table (1) show that the moisture, crude
protein, crude fat, crude fiber, ash and carbohydrate of
milk thistle seeds powder were 8.53, 22.43, 30.52,
20.51, 4.65, and 13.36%, respectively. It is observed
from the data that milk thistle seeds are rich in its
content of nutrients as protein, fat, fiber and ash which

can use it as functional ingredient for supplementation
foods and medical purposes.

Table 1. Proximate chemical composition of milk
thistle seeds powder

. . Value (%)
Proximate composition Mean + S.D.

Moisture 8.53+0.20
Crude protein 22.4310.86
Crude fat 30.52+1.42

Ash 4.65+0.03
Crude fiber 20.51+1.53
Carbohydrate 13.36+2.46

Fatty acids composition of milk thistle seed oil:

Fatty acids composition of milk thistle seed oil are
shown in Table (2). Linoleic acid (55.12%) was the
major fatty acid followed by oleic acid (21.78%),
palmitic acid (8.80%), stearic acid (6.78%), arachidic
acid (3.45%) and behenic acid (2.04%). Meanwhile,
gadolic acid, vaccenic acid, linolenic acid,
eicosapentaenoic acid and arachidonic acid were found
in small amounts. It is noted from the data that milk
thistle seed oil had high content of fatty acids which may
be had a good role on therapeutic hepatotoxicity or
protection liver from inflammation. The obtained results
are in line with (Rainone, 2005).

Table 2. Fatty acids composition of milk thistle seeds

Fatty acids .

Common name Symbol %6 Fatty acid
Palmitic acid C16:0 8.80
Stearic acid C18:0 6.78
Oleic acid C18:109 21.78
Vaccenic acid Cl8:1n7 0.49
Linoleic acid C18:2m6 55.12
Linolenic acid C18:3m03 0.21
Arachidic acid C20:0 3.45
Gadolic acid C20:1m11 0.83
Arachidonic acid C20:406 0.16
El_cosapentaenow C20:503 0.20
acid

Behenic acid C22:0 2.04
Total saturated % 21.07
Total unsaturated % 78.79
Non identified fatty acids % 0.14

Effect of milk thistle seeds on liver weight:

The results in Table (3) show the effect of milk
thistle seeds powder (1, 2 and 3%) and drug on liver
weight and relative liver weight to the body weight
(L/B). Administration rats by CCls (G2) caused a
significant decrease (P < 0.05) in liver weight (6.13Q)
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compared to the negative control group (G1) (7.25g).
On the other hand, feeding hepatotoxic rats with 3% of
milk thistle seed powder (MTS) (G5) and drug (G6)
caused a significant (P < 0.05) increase in liver weight
compared to positive control group (G2). Moreover,
results for L/B ratio showed that there were no
significant differences (P > 0.05) between the positive
control group (2.92%) and therapeutic groups (2.87,
2.78, 2.73 and 2.82% for G3, G4, G5 and G6,
respectively). The obtained results are agree with
Hussein and Salah (2016) found that there were no
significant differences between hepatotoxic rats (+ve)
group and treated groups on different ratio of fresh
parsley at 5, 10 and 20% for L/B ratio. Also, Lien et al.,
(2016) revealed that treatment hepatotoxicity rats with
silymarin 18 mg/kg b.w. reduced L/B to 82.7%, this
result may be refer to the protective effects of silymarin
on liver damage with administration by CCls. Do¢kalova
et al. ( 2018) stated that feeding rats on basal diet
containing 10 and 20% MTS caused a significant
increases in weight gain compared to the control group.

Table 3. Effect of milk thistle seeds powder and drug
on liver weight and relative for body weight (L/B) of
hepatotoxic rats

Groups Liver weight (g) L/B( %)
G1(-ve) 7.25+0.532 3.13+0.22°
G2(+ve) 6.13+0.21°¢ 2.92+0.07°
G3(1% MTP) 6.37+0.03 2.87+0.05°
G4(2% MTP) 6.44+0.04" 2.78+0.08°
G5(3% MTP) 6.79+0.28% 2.73+0.15°
G6(syrup 7.13+£0.142 2.82+0.03°
drug)

LSD 0.47 0.21

Means with the different small letters in each column are significantly
at P <0.05.

Effect of milk thistle seeds powder on liver function:

In this study, many parameters were used to evaluate
the effect of feeding hepatotoxic rats with different ratio
of MTS powder and hepaticum drug on liver function.

Results in Table (4) showed that the positive control
group (G2) had significantly (P < 0.05) the highest value
of total protein (7.70 mg/dl) compared to the negative
control group (G1) and G5 which fed on 3% MTS
powder (7.23 mg/dl and 7.33 mg/dl, respectively). On
the other hand, there was no significant (P > 0.05)
different between drug group (G6) and the negative
control group (G1) in serum total protein. Concerning
serum ALT enzyme levels result showed that there were
a significant (P < 0.05) decrease in ALT values for the
treatment groups (G3, G4, G5, G6) and the negative
control group (G1) compared to the positive control
group (G2). Moreover, it could be observed that the
positive control group (G2) had a significant (P < 0.05)
increase in the mean value of AST (33.00 mg/dl)
compared to the negative control (G1) (25.27 mg/dl)
and there was no significant (P > 0.05) differences
between hepatotoxic rats fed on 2 and 3% MTS (G4 and
G5) and drug group (G6) compared to the negative
control (G1).

Also from the results in Table (4), it is evident that
there were a significant (P < 0.05) differences in serum
total bilirubin and albumin levels between the negative
control group (G1) and the positive control group (G2).
While, feeding hepatotoxic rats on MTS (1, 2 and 3%)
and drug resulted in a significant (P < 0.05) decrease for
total bilirubin and albumin levels compared to the
positive control group (G2). It is cleared from the data
that fed hepatotoxic rats on MTS attenuated these
adverse effects. These results are in line with Suja et al.
(2004) and Ozturk et al. ( 2012) found that liver
enzymes and bilirubin levels were increased by CCl,
administration and decreased by Silybum marianum
treatment. Ismael et al.,(2014) cleared that feeding rats
on stirred yoghurt with silymarin at different ratio 0.4,
0.6 and 0.8% caused significant lower in ALT and AST
enzymes compared with group treated with CCls. Also,
these results are matched with Lien et al. (2016).
Moreover, Wahid et al. (2016) demonstrated the effect
of ethanolic extract of Salix subserrata flower against
carbon tetrachloride -induced liver damage.

Table 4. Effect of milk thistle seeds powder and drug on liver function of hepatotoxic rats

Groups Total protein ALT AST Total bilirubin Albumin
(mg /dl) (u/l) (u/l) (mg /dlI) (mg /dIl)
G1(-ve) 7.23+0.31° 65.37+5.20° 25.27+1.89°¢ 0.67+0.06° 3.27+0.15¢
G2(+ve) 7.70£0.20° 99.4340.75% 33.00+2.19? 0.99+0.112 4.13+0.06°
G3(1% MTP) 7.50+0.10% 67.77+2.70° 29.60+0.78° 0.82+0.03° 3.87+0.13°
G4(2% MTP) 7.43+0.06% 59.23+1.33¢ 27.50+0.78% 0.79+0.01° 3.73+0.12%
G5(3% MTP) 7.33+0.12° 51.93+3.46¢ 26.47+0.60° 0.76+0.01% 3.83+0.16°
G6(syrup drug) 7.43+0.06% 65.93+1.89° 25.90+0.70°¢ 0.75+0.02° 3.5740.15°¢
LSD 0.29 5.25 2.35 0.09 0.23

Means with the different small letters in each column are significantly at P < 0.05.
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This treatment was significantly (P < 0.001) capable of
preventing the elevation in serum levels of liver
enzymes and bilirubin.

Effect of milk thistle seeds powder on Kkidney
function :

The data in Table (5) show the effect of feeding
hepatotoxic rats on basal diet containing different ratio
of MTS and drug on kidney function. There were a
significant (P < 0.05) differences in serum urea and
creatinine levels between the negative control group
(G1) and the positive control group (G2). Feeding
hepatotoxic rats on 1, 2 and 3% of MTS and drug
caused a significant (P < 0.05) decrease in serum urea
and creatinine levels compared to the positive control
group (G2). So, it is observed from the data that milk
thistle seeds caused a significant (P < 0.05)
improvement in kidney function for hepatotoxic rats.
The obtained results are matched with Ismael et al.
(2014) and Wahid et al. (2016). Also, Ozturk et al. (
2012) stated that treatment hepatotoxic rats with
Silybum marianum caused slightly insignificant decrease
in urea and creatinine levels compared to group injected
by CCl..

Table 5. Effect of milk thistle seeds powder and drug
on kidney function of hepatotoxic rats
Kidney function

Effect of milk thistle seeds powder on lipid profile:

It was observed from Table (6) that the mean values
of TG, TC, LDL and VLDL for positive group (G2)
were significantly (P < 0.05) higher compared to the
negative control group (G1). The TG, TC, LDL and
VLDL values of rat groups fed on MTP and syrup drug
(G3, G4, G5 and G6) were significantly (P < 0.05)
lower as compared with the positive group (G2). Also, it
could be noticed that the positive control group (G2)
appeared significant (P < 0.05) decrease in HDL values
compared to G1. However, there was no significant
difference between rat groups fed on syrup drug and rats
fed on 2 and 3% MTP for TG, TC and VLDL. The rat
groups fed on 3% MTP had significantly (P < 0.05) a
high levels of HDL and low levels of LDL compared to
G2, G3, G4 and G6. Some previous studies have stated
that polyphenolics of plants increase the liver secretion
of apoA-I and positively modifies lipoprotein profile in
plasma (Theriault et al., 2000 and Skottova et al., 2003).
So, in this study, the increase of HDL in rats fed on
MTP may be due to MTS polyphenolic property on
apoA-1 metabolism.

Therefore, feeding rats on diets containing MTS
powder led to significant improvement on lipid profile
which the rate of effective was increased by increasing
the ratio of MTP. Moreover, Dabbour et al. (2014)

Groups Urea Creatinine i - .
reported that the ratio o oil was the main factors
(mg / dl) (mg / dl) t d th tth_ _ t f_l\/lTS _I _ th f_ t
G1(-ve) 42.7042.09° 0.63+0.03° affecting the lipid profile. Heidarian and Rafieian-
G2(+ve) 54 47;3 072 0 8910 042 Kopaei (2012) found that the plasma levels of TC, LDL,
G3(1% MTP) 48..00;0:96*’ 0:80;0:05*’ \(LDL,_Iiver cholesterol and liver TG in rats '_create_d with
G4(2% MTP) 45 13+1 05P° 0,760 04b¢ silymarin _decreased comparet_j to r_lyp_erl_lpldemlc rats
G5(3% MTP) 47 6342 145 0.73+0.02 a_n(_j negative control. Thus, silymarin is introduced as
\ be de lipid-lowering therapeutic agent and counteracts the
G6(syrup drug,  45.47+0.57 0.69+0.02 development of fatty liver
LSD 3.30 0.06 '
Means with the different small letters in each column are significantly
at P <0.05.
Table 6.Effect of milk thistle seeds powder and drug on lipid profile of hepatotoxic rats
Lipid profile
Groups TG TC HDL LDL VLDL
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
G1(-ve) 77.67+2.45¢ 117.43+2.564 61.60+3.87% 40.30+3.94¢ 15.53+0.49¢
G2(+ve) 113.30+6.90? 153.87+6.12° 52.03+2.77¢ 79.1745.472 22.66+1.38?
G3(1% MTP) 101.27+4.94° 138.50+4.49° 55.53+1.60% 62.71+3.58° 20.25+0.99°
G4(2% MTP) 86.90+1.20°¢ 128.13+1.86° 57.57+2.15 53.19+3.86°¢ 17.38+0.24°
G5(3% MTP) 79.87+2.15¢ 119.53+2.724 63.77+1.96° 39.79+3.38¢ 15.97+0.43¢
G6(syrup drug)  84.40+2.57% 123.50+1.42% 58.73+1.84% 47.89+3.32¢ 16.88+0.51%
LSD 6.92 6.37 4.42 7.10 1.38

Means with the different small letters in each column are significantly at P < 0.05.
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Histopathological examination of liver:

Histopathological examination of the liver sections
for the negative control group (G1) fed only on basal
diet showed normal histomorphological structures
included central vein, hepatic sinusoids, cords and portal
triads as shown in Fig. (1). While, the positive control
group (G2) injected by CCls showing many severe
toxicity lesions manifested by widening and severe
congested of hepatic blood vessels. Moreover,
congested portal blood vessels, focal periportal
inflammatory aggregates were also seen. In addition to
severe periportal fibrosis infiltrated by macrophages
with newly bile ductules formation followed by some
apoptotic hepatocytes could be observed. The hepatic
cords showed individual apoptosis of hepatocytes with
mild widening and congestions of sinusoids. A few
hepatic sections revealed portal collagen fiber deposits
followed by massive degenerations of hepatocytes as
seenin Figs. (2a & b).

Moreover, as shown in Figs. (3 a & b) the majority
lesions in this group (G3, rats injected with CCls+fed on
standard diet contain 1% MTS) represented by
moderate congested blood vessels some of the
surrounded by mild periportal inflammatory cells
aggregations. On the other hand, focal lymphocytic
aggregation beside a few apoptotic hepatocytes were
noted. Other examined sections revealed severe
degeneration of hepatocytes with very widening of
sinusoids .

The hepatotoxic rats fed on basal diet contain 2%
MTS (G4) characterized mild to moderate portal fibrosis
infiltrated by many lymphocytes and macrophages.

T
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Other sections exhibited by small bridges fibrosis
between portal areas with minute inflammatory cells.
The remaining sections showed within the normal
hepatic architectures except one portal area with minute
fibrosis. Meanwhile, normal portal areas with very
congested sinusoids were seen and majority of sections
showed normal hepatic portal area (Figs. 4 a & b). Fed
hepatotoxic rats on 3% MTS (G5) showed the majority
of portal areas are normal histomorphological structures
with mild congested blood vessel. Moreover, normal
portal areas with a few lymphocytic aggregations were
noted as shown in Figs (5 a & b). The histological
examination of hepatotoxic rats treated with drug syrup
(G6) appeared normal portal areas with mild congested
blood vessels as shown in Figs. (6 a & b).

The obtained results are in line with Ozturk et al.
(2012) found that treatment hepatotoxic rats with
Silybum marianum caused slightly preventive effect on
CCly induced liver damage by histologically. Alkaladi
and Abdelazim (2013) noted the protective role of
silymarin in rats- liver tissues damage induced by
chemical carcinogenesis. Also, Ismael et al. (2014)
studied the histopathological changes in liver tissues of
hepatotoxic rats groups fed on stirred yoghurt contained
0.4, 0.6 and 0.8% silymarin. The results showed
improvement in liver tissues compared to positive
group. The obtained results are matched with Malhi et
al. (2015) and Wahid et al. (2016). Also, with
Dockalova et al. (2018) who found that rats fed on
basal diet contain 10 and 20 % of milk thistle pressed
parts caused a lower in liver steatosis which may refer to
the hepatoprotective effects of silymarin

& et AT

Fig. 1. Photomicrograph of liver section of negative control group (Gi) showing normal portal triads (PA)
including hepatic artery, vein and bile ductules followed by normal hepatocytes arranged as hepatic cords
(HC) and normal kupffer cells among limit widening of sinusoids (arrow) H&E stain X400
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Fig. 2a.Photomicrograph of liver section of positive contr(;I group (GZ) showmg severe periportal fibrosis
infiltrated by macrophages (thin arrow), with newly bile ductules formation (thick arrow) followed by some
apoptotic hepatocytes. H&E stain X400

Fig. 2b.Photomicrograph of liver section of posmve control group (G2) showing portal collagen fiber deposits
(star) followed by massive degeneratlons of hepatocytes H&E stain X400

Fig. 3a. Photomicrograph of liver section of the hepatotoxic rats treated with 1% MTS (G3) showing mild
congested blood vessels (star) beside mild periportal inflammatory cells aggregations (arrows). H&E stain
X100
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Fig. 3b.Photomicrograph of liver section of rats of the hepatotoxm rats treated with 1% MTS (G3) 1% MTS
(G3) showing severe degeneration of hepatocytes (star) with very widening of sinusoids (arrows). H&E stain
X400

Fig. 4a. Photomicrograph of I|ver sectlon of the hepatotoxm rats treated with 2% MTS (G4) showing normal
portal areas with minute fibrosis (star). H&E stain X400

Fig. 4b. Photomicrograph of liver sectlon of the hepatotoxw rats treated W|th 2% MTS (G4) showing normal
portal areas with very congested sinusoids (arrows). H&E stain X400

0 ?cff"i'

Fig. 5a. Photomicrograph of liver section of the hepatotoxic rats treated with 3% MTS (G5) showing normal
portal area with moderate congested blood vessel (star). H&E stain X100
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Fig. 5b.Photomicrograph of liver section of the hepatotoxm rats treated W|th 3% MTS (G5) showing normal
portal areas with a few lymphocytic aggregatlons (star). H&E stain X400

Fig. 6a. Photomicrograph of liver section of the hepatotoxic rats treated with drug syrup (G6) showing nearly
normal portal areas (arrows) with mild congested blood vessels. H&E stain X100

ﬁzv

Fig. 6b. Photomicrograph of liver sectlon of hepatotoxm rats treated Wlth drug syrup (G6) showing nearly

normal portal area. H&E stain X400

CONCLUSIONS

It could be concluded from the current research that,
milk thistle seeds are rich in protein, fat, fiber, ash and
fatty acids. In addition, feeding hepatotoxic rats on
standard diet supplemented with high ratio of MTS
showed a significant improvement in liver function, lipid
profile and kidney function parameters similar to
hepaticum drug. So, this study recommends the ability
of using milk thistle seeds as functional ingredients in
processing functional food products which can play
good role in protecting liver and helping liver patients
during therapeutic period.
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