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Abstract

Sowthistle is a common plant for its medicinal and nutritional benefits became widely
used in several countries .This study aimed to investigate the effects of different concentrations
(3% and 6%) of Sowthistle on blood lipids in rats. Twenty- four male albino rats were used for the
experiment .Rats were fed on the basal diet for a week, after that they were divided into four
groups (six rats each). Group 1: Negative control group, continued feeding on the basal diet
only.Group2:Positive control group continued on the basal diet during the whole experimental
period and injected intraperitoneal with (120) mg/kg of body weight of Oxytetracycline for the first
three consecutive days. Group3:continued as group 2and given Sowthistle powder 3%on the
basal diet. Group4: continued as group 3 but were given 6% Sowthistle powder . The study
continued for eight weeks after the injection of Oxytetracycline. At the end of the experiment, blood
samples were collected, to determine lipids profiles. The biological parameters were recorded.
The study showed that diet fortified with 3% and 6% Sowthistle powder helped improving blood
lipid levels in rats compared with the positive control groups (injected with oxytetracycline).
Hence,Sowthistle powder helped to improve liver function and blood lipid levels in rats intoxicated
with oxytetracycline.
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Introduction

Atherosclerosis is a common disease and causes over 20 million deaths all over the
world. Many studies have reported that diet is the most important environmental variable affecting
human metabolism (Perez. et al.; 2016).

Atherosclerosis is a chronic disease characterized by lipid deposition and inflammation
in the arterial system(Anderson et al.,2017) and (Simon et al., 2019). A change in diet and other
lifestyle modifications may help to reduce cholesterol levels in the blood. Avoiding animal products
may help to decrease cholesterol levels in the body (Brown and Goldstein, 2018).An increased
percentage of free cholesterol was associated with the evolution of the atherosclerotic process
(Pillai et al., 2015) and (Lemena., 2016)showed that an increase in the percentage of free
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cholesterol, whereas lesion caps was more enriched in cholesteryl ester.(Taleb-Senouiet al.,
2017).Hypercholesterolemia refers to increased levels of blood lipids, including triglycerides and
cholesterol Theyincrease the risk of coronary heart disease (CHD) and other sequelae of
atherosclerosis (Emma Leah., 2014).

Tetracycline is an oral, broad-spectrum antibiotic used to treat mild-to-moderate
infections due to susceptible microbial organisms. High doses of several forms of tetracycline
given have been associated with acute fatty liver that can be severe and result in liver failure and
death. High doses of intravenous tetracycline can induce fatty liver disease and may result in
severe hepatic dysfunction, acute liver failure and death (Alexander, 2015).

Sowthistle is more common in Egypt than in Saudi Arabia, where its natural presence
in Saudi Arabia depends on rain. The genus Sonchus, Species Sonchusoleraceus family
Asteraceae,Kingdom Plantae, Subkingdom Tracheobionta, Division Magnoliophyta, Class
Magnoliopsida, tribe Lactuceae, commonly known as Sowthistle, includes approximately 60
species with many microspecies, divided into eight sections (Abbas et al,
2015).Sowthistle(Sonchusoleraceus), is an herbal medicine used for the treatment of disorders
and jaundice of the liver, gallbladder, and hepatic ailments (Yourena et al., 2013) and (Abertas et
al., 2014). Conventionally, root, and herb from Sonchushave reported beingused for the treatment
of various ailments, including gallbladder disorders and liver (Mahmood et al., 2015) and
(Chandra,2014).

This study aimed to investigate the protective effect of Sowthistle on fatty liver in rats induced by
oxytetracycline.

Materials and Methods

Materials:

Egyptian cultivar of Sowthistle was purchased from Research Institute, Ministry of
Agriculture Giza, Egypt. Starch and soybean oil was purchased from a local market. Casein,
vitamins, minerals,cellulose,dextrin, Cesplatin, choline chloride, and cysteine were obtained from
the Cairo Company for Chemical Trading, Cairo, Egypt.

Twenty-four Sprague-Dawley Strain male albino rats weighing approximately (160+20
g)were used for the study. All rats fed on control diet (basal diet) for one week for adaptation in the
Animal House of Ophthalmology Research Center, Giza, Egypt, of Experimental Animals, which
conformed to the international ethics for handling and care of experimental animals according to
the Canadian Council on Animal Care “CCAC” (1993).

Kits used to determine,ALT, AST, ALP, triglycerides, cholesterol, LDL-C produced by Egyptian
American Company for laboratory service and supplied by Alkan Company..

Methods:
Preparation for dried Sowthistle leaves:

The fresh Sowthistle leaves were washed by water,then dried by cotton cloth to remove
the excess water. The leaves were dried at 40°C by Solar Energy, and vacuum packaged until
use,then leaves were ground into a powder with a mill (Lee et al., 2017).
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Experimental design:

Rats were fed on the basal diet (Chandra, 2014) for one week for adaptation prior, and
housed in well-aerated cages under hygienic conditions. After this week, rats were divided into (4)
groups, (six rats each) fed on diets for eight weeks as follows:
Group 1: Negative control group, fed on the basal diet only.
Group 2: Positive control group, injected intraperitoneal with (120) mg/kg of body weight from
Oxytetracycline for three consecutive days, and continued on the basal diet during the whole
experiment.
Group 3: continued as group2 and rats were given Sowthistle powder 3 % on the basal diet.
Group 4: continued as group2 but rats were given 6 % Sowthistle powder on the basal diet.

Blood Sampling:

Blood samples were collected from the aorta at the end of the experiment period.
Blood was left to coagulate, then centrifuged at 3000 rpm for 15 minutes to obtain serum from
each sample and then stored at-20°c for laboratory analyses (Allain., 1974).

Biochemical analysis of serum:

Serum samples were used for determination of total cholesterol (Allain. 1974),HDL-C
(Aviram. 2005), triglycerides (Fosaty,&Prencipe 1982), VLDL-C and LDL-C were calculated
using the method of (Lopes et al., 1977). Alanine aminotransferase (ALT), aminotransferase
(AST) and alkaline phosphatase (ALP) were determined according to the method of (Allain.
1974),

Statistical analysis:
Data were statistically analyzed by using “ANOVA” according to (Berry, 1987).For all
calculations the computer software system (SPSS, 2011) program, version (18) was used.

Results and Discussion

Effects of Sowthistle on liver enzymes of rats (table 1) Results indicated that positive
control group injected with oxytetracycline (120) mg/kg body weight, showed a significantly higher
(P< 0.05) value of ALT and AST compared with the negative control group. This is due to the
destructive effect of the drug on liver cells.Feeding rats on the basal diet fortified with Sowthistle
powder at 3% and 6% for eight weeks caused a significant reduction in the mean values of serum
Alanine transaminase (ALT) and Aspartate transaminase (AST) compared with that of the positive
control group.This result agrees with (Zedan, et al., 2014) they showed that treated rats for four
consecutive days of oxytetracycline caused inflammation and fatty liver,necrosis. These
histological changes were associated with a higher significant increase in activities of serum AST,
ALT. They attributed the significant increase may be due to a rise in free radicals that decrease
the antioxidant enzyme levels. The significant decrease in ALT, AST activities in Sowthistle
treated group results from the hepato-protective effect of Sowthistle (Zedan et al., 2014).

The antioxidant, anti-inflammatory and free radical scavenging property of Sowthistle
have improved the effect of oxytetracycline on serum LDH activity through scavenging the free
radicals; minimize lipid peroxidation, thereby preventing leakage of enzymes and membrane
damage (Pillai et al., 2015) they suggested that Sowthistle might offer protection to the
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myocardium through preventing the lipid peroxidation of membrane-bound polyunsaturated fatty
acids.

Table (1):
Effect of feeding intoxicated rats with Sowthistle on serum liver enzymes
Parameters
Groups AST(u/l) ALT (u/l) ALK (u/l)
Control (- ve) 45.63a +0.57 | 33.21a +2.84 | 834.25a +5.54
Control (+ ve) Oxytetracycline injection (120
ma/kg 114.62d +7.58 | 66.49e +1.86 | 853.83d +3.86

Control (+ ve) & fed with basel diet +3
%Sowthistle Powder.
Control (+ ve) & fed with basel diet +6
%Sowthistle Powder.

52.81bc +4.94 | 38.86b +2.89 [849.44cd +2.06

48.22ab +2.48 |36.85ab +1.33|847.63bc +6.17

Values at the same column with different letters are significantly different at (p<0.05)

Effect of feeding Sowthistle powder on triglyceride and total cholesterol of rats (table 2)
Results in the table showed a significant rise in serum Total Cholesterol (TC) andTriglyceride (TG)
of a control positive group compared with a control negative group. Feeding rats on, the basal
diets containing 3% and 6% of Sowthistle induced a significant decrease (p < 0.05) in total
cholesterol and triglyceride. These results agree with the studies conducted by (Devarajet al
2016) who showed that the diet with Sowthistle leaf lowered both levels of LDL cholesterol and
triglyceride significantly. Fortified with 3% and 6% of Sowthistle caused a significantly lower in
Triglyceride level than in the control group (p < 0.05).

Table (2):
Effect of Sowthistle powder on triglyceride and total cholesterol.
Parameters
Triglyceride mg/dl Cholesterol mg/dl
Groups
Control (- ve) 109.42a +6.13 142.62a+8.60
Control(+ve)Oxytetracycline injection (120
192.20e+6.08 251.10 c+6.43

mg/kg)
Control (+ ve) & fed with basel diet +3 %

. 143.61d+6.37 152.81b+5.42
Sowthistle powder.
Control (+ ve) & fed with basel diet +6 %

] 131.21c+5.62 148.22b+4.80
Sowthistle powder.

Values at the same column with different letters are significantly different at (p<0.05)

Effect of feeding Sowthistle powder on low- density lipoprotein, very low- density
lipoprotein and high- density lipoprotein, ( Table 3)

Results indicated that positive control group significantly increased serum levels of low-
density lipoprotein,very-low-density lipoprotein, and decreased the high-density lipoprotein
compared with the negative control group. Rats which fed on diet supplemented with Sowthistle
powder at 3% and 6% has lower mean values of very low density lipoprotein cholesterol ( VLDL-C
), and low density lipoprotein cholesterol ( LDL-C ) compared with the positive control group. All
treated groups with suplemented diet at different levels of Sowthistle had higher mean values of (
HDL-C ) compared with the positive control group. This result was in agreement with( Pillai, et
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al., 2015) who reported that supplementation with Sowthistle leaf resulted in a significant increase
in the levels of HDL. The diet with Sowthistle leaf lowered levels of LDL and triglyceride
significantly (lee et al 2017).However adding of the leaf powder gave better results.

Table (3):
Effect of Sowthistle powder on (HDL-C), (LDL-C) and (VLDL-C).

Parameters
HDL-C mg/dI LDL-C mg/dI \VLDL-C mg/dI
Groups
Control (- ve) 45.30 e £2.25 [76.31 a £10.22 22.27 a £1.27
Control (+ve) Oxytetracycline injection
36.65a £1.52  [179.42 d +5.92 39.00 e £1.08
(120 mg/kg)
Control (+ ve) & fed with basel diet +3 %
. 41.86bcd +£1.31 83.09 bc +4.63 27.97d £1.24
Sowthistle powder.
Control (+ ve) & fed with basel diet +6 %
. 44.23de £2.39 [78.39 ab +4.40 25.84 ¢ £1.15
Sowthistle powder.

Values at the same column with different letters are significantly different at (p<0.05)
(LDL-C) Low density lipoprotein cholesterol.

( HDL-C) High density lipoprotein cholesterol.

( VLDL-C) Very density lipoprotein cholesterol.

(p<0.05)

Conclusion

In conclusion, considering the useful effects of Sowthistle (Sonchusoleraceus) powder helped
to improve blood lipid levels in albino rats intoxicated with oxytetracycline, it might be considered as a
herb with the potential of reducing liver risk factor accumulation induced by Oxytetracycline.

Ethics approval and consent to participate.

All experiments were carried out according to recommendations of the ethical conditions approved by
the Ethics Committee of Ophthalmology Research Center,Giza, Egypt, of Experimental Animals, which
conformed to the international ethics for handling and care of experimental animals according to the
Canadian Council (1993).
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