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1 Introduction
Sesame seeds (Sesamum indicum), named as “queen of 

oilseeds” is the oldest and important oil yielding crop having 
many local names like Kunjad and Til in Unani, Sesame, and 
Gingelly in English, and Snehphala and Tila in Ayurveda 
(Hassan, 2012). It is cultivated across the tropical, subtropical, 
and southern temperate areas due to its high therapeutic and 
nutritional importance. In Asian countries, sesame seed has been 
used to improve health conditions and prevent various illnesses 
for many decades. The high level of mono- and polyunsaturated 
fatty acids, vitamin E, phytosterols, fiber, and other nutraceutical 
components as phenolic compounds, bioactive lignans, sesamin, 
episesamin, sesamol, and sesamolin make the sesame, a unique 
healthy source (Namiki, 2007). By yield Ethiopia, China, Nigeria, 
India, Myanmar, Burkina Faso, United Republic of Tanzania, 
Somania, Uganda, and Nigeria are the main ten sesame growing 
countries of sesame (Nzikou et al., 2009).

By refining the extracted oil from the seeds of sesame, up 
to 65% of the world’s sesame is processed into oil and meal 
35% for meals (Borchani et al., 2010). After oil extraction, the 
meal contains 35-50% protein and is used for livestock and 
poultry as feed (Hassan, 2012). Environmental factors such 
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To explore the protective effect of sesame seed oil (SSO) extracted from Til-06 sesame variety in Sprague-Dawley male rats 
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for 60 days fed as follow; the first group was fed on a basal diet, while the other groups were fed with 2, 4, 6 and 8% SSO plus 
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very-low-density lipoprotein (VLDL) and antioxidant status. Findings of the present study indicate that the oral administration 
of SSO significantly (P < 0.05) improved the antioxidant status with lower TC, LDL-C, TG, VLDL-C, and higher HDL-C values 
of hypercholesterolemic rats.
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as soil sort and atmosphere affect the quality and quantity of 
the oil and plant’s growth. The unsaturated fatty acids in the 
oil determine the quality of the oil. Sesame oil is a plant-based 
oil and shows an ideal balance between omega-6 to omega-3 
polyunsaturated fatty acid (Chowdhury et al., 2002). It is rich 
in oleic acid (53.8%), linoleic acid (22.1%), and alpha-Linolenic 
acid and glycerides of myristic, palmitic, and stearic acids. 
Sesamine-a crystalline substance and sesamolin are also 
found in sesame oil due to the presence of these lignins 
the oxidative stability of sesame oil has been increased 
(Lee  et  al.,  2008). The presence of secondary metabolites 
and bioactive compounds such as terpenes, steroids, and 
phenolic compounds makes oil useful pharmaceutically and for 
herbal medications. In recent studies using modern methods, 
the antihypertensive, antioxidative, hypocholesterolemic, 
anticancer, and immunoregulating properties of sesame oil 
have been evaluated and these health benefits are attributed 
to the lignins and glycosides which are present in the oil 
(Miyahara et al., 2001). The ability of sesame seeds to reduce 
plasma cholesterol is due to linoleic acid and by a high content 
of dietary fiber (Mensink et al., 2003).

The American heart association (AHA) defined 
hyperlipidemia as an abnormal state of fats in the blood. 
Depending on the type of lipid level having elevated level in 
the blood, hyperlipidemia is categorized into two types one 
is hypercholesterolemia- high cholesterol level in the blood 
and the second is the hypertriglyceridemia-high level of 
triglycerides in the blood (Jain et al., 2007). The major reasons 
for mortality around the world are obesity, hypertension, 
diabetes mellitus, stroke, and cardiovascular ailment (CVDs) 
and are known as Chronic non-communicable diseases (NCDs) 
and are emerging as an issue of developed and developing 
nations and hyperlipidemia is also a major cause for these 
illnesses (Gadiraju et al., 2015). Sesame oil contains a great 
proportion of omega-3 and omega-6 fatty acids which makes 
it highly stable from oxidation and makes it therapeutically 
and nutritionally important. It has hypolipidemic and 
hypocholesterolemic potential which makes this oil useful 
for preventing hyperlipidemia and its associated diseases like 
cardiovascular diseases (Dzisiak, 2004).

To explore the protective effects of sesame seed oil against 
the management of hypercholesterolemia and oxidative stress 
in Sprague Dawley male rats by in vitro study the current study 
was planned.

2 Materials and methods

2.1 Procurement of material and extraction of oil

Til-06 variety of sesame seeds was obtained from Ayub 
Agriculture Research Institute (AARI), Faisalabad Pakistan. 
Other raw materials required for the experimental study were 
procured from the local market. Reagents and kits were procured 
from Sigma chemicals (USA) with analytical grade. The procured 
seeds were washed properly, dried, de-hulled, and mashed into 
fine powder by using a food grinder to 40 mesh size.

2.2 Oil extraction

Sesame seed oil was extracted through the Soxhlet method. 
For oil extraction, 50 g sesame seed powder was extracted by 
petroleum ether at 50 °C for 8 hours. Sesame seed oil (SSO) 
was recovered in a rotary evaporator (Model N-1, Eyela, 
Tokyo Rikakikal Co., Ltd., Japan) by evaporating solvent 
(Nzikou et al., 2009).

2.3 Experimental design and study plan

The hypolipidemic potential of sesame seed oil (SSO) in the 
management of hyperlipidemia was checked by conducting in 
vitro study for 60 days on Sprague Dawley male rats distributed 
randomly in 5 groups comprising of six (04) rats in each group 
weighing 200-220 g (Table 1). The study was carried out under 
controlled standard conditions of light, temperature, and 
humidity by using the ethical guidelines of the International 
Association, the animals were caged individually. Experimental 
diets composed of 2, 4, 6, and 8% SSO named T1, T2, T3, and T4 
while the rest of the formulation was the same as mentioned 
by the National Institute of Health (NIH), Islamabad, Pakistan. 
Daily, water, and diet intake of rats were monitored. By cardiac 
puncture, blood samples were collected for further biochemical 
study while following the method of Tsuchihashi et al. (2001) 
serum was collected to analyze the levels of TC, HDL-C, 
LDL-C, and TG.

2.4 Physical measurements

Feed intake of rats was noticed every week while body 
weight was monitored at 0, 21st, and 42nd day.

2.5 Biochemical analysis

Lipid profile

The lipid profile including serum high-density lipoproteins 
(HDL-C), low-density lipoproteins (LDL-C), total cholesterol 
(TC), and triglycerides (TG) was examined. The CHOD-PAP 
method was used for the estimation of serum total cholesterol 
taking after the convention Kim et al. (2011). The HDL-Cholesterol 
was determined by the method of enzymatic colorimetric 
strategy (Randox HDL-C precipitant kit) (Alshatwi et al., 2010). 
VLDL-Cholesterol was calculated by taking the methodology 
as depicted by Garg et al. (2014) and LDL-cholesterol fraction 
obtained by subtracting HDL-cholesterol from total cholesterol 
(TC). The serum triglyceride was calculated in the serum by 
liquid triglyceride (GPO-PAP) strategy by Kim et al. (2011).

Table 1. Diet plan.

Group Treatments Diet Inoculated

Group I T0 Control positive (normal rats), fed on a 
normal diet

Group II T1 SSO treated normal rats, normal diet + 2% SSO

Group III T2 SSO treated normal rats, normal diet + 4% SSO

Group IV T3 SSO treated normal rats, normal diet + 6% SSO

Group V T4 SSO treated normal rats, normal diet + 8% SSO
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Antioxidant status

Oxidative damage in experimental rats was assessed by the 
MDA level (Ohkawa et al., 1979) and total antioxidant capacity 
(TAC) (Hermes-Lima & Storey, 1995). The antioxidant status 
of experimental rats was examined by glutathione contents 
(Beutler et al., 1963).

2.6 Statistical analysis

The information obtained from the present study was subjected 
to statistical investigation for the level of significance as indicated 
by the standard method as depicted by (Hines et al., 2008) and 
the results were expressed as mean ± S.D using analysis of 
variance to test for differences in the groups.

3 Results

3.1 Effect of SSO on Feed intake and body weight

The results of the efficacy study as described in Figure 1 
showed that a significant decrease in feed intake occurs by 
increasing the administered amount of sesame oil. Moreover, a 
significant decrease in body weight of rat has been noticed from 
the start of the study until the end followed by the increase in the 
dose of sesame oil as shown in Figure 2. All the four treatments 
(T1, T2, T3, and T4) proved to be effective in lowering the body 
weight and feed intake of rats when observed on every 21st and 
42nd day of the study. T4 was found to be the most effective dose 
for lowering the bodyweight from 249.54g to 221.46g in 42 days.

3.2 Effect of SSO on serum lipid profile

Diets containing SSO significantly reduced the serum lipid 
profile with elevation in HDL-C from 28.60±2.75 to 41.45±2.62 in 
rats (Table 2). SSO has a significant effect in declining VLDL-C, 
TG, LDL-C, and TC levels as a dose-dependent tendency in 
experimental rats. Data in Table 2 indicates that the lipid-lowering 
effect is proportional to the SSO dose because of the increase in 
sesame lignin contents.

3.3 Effect of SSO on antioxidant status

Table 3 showed the effect of SSO on antioxidant status in 
normal and experimental rats. Data revealed that SSO has a 
significant effect (P < 0.05) on antioxidant status in experimental 
rats. The incorporation of SSO significantly improved the total 
antioxidant capacity of rats as compared to normal rats in a 
dose-dependent trend. The antioxidant capacity in T0 was 
0.79 ± 0.061 IU/mL which increases with the increase in the 
dose of sesame oil to 0.86 ± 0.023 IU/mL in T4.

4 Discussion
The current study was in agreement with the previous 

study in which Cherian (2008) found that the feed comprised 
of 3% and 4.5% SSO (sesame seed oil) lowers the feed intake 
significantly in contrast to the diet contained 1.5% sesame 
oil because of the higher energy level in these diets and the 
control feed conversion ratio was not affected. The outcome of 
the research was in line with findings of Nandakumaran et al. 
(2015) who investigated that the administration of the 1 mL/day, 
2 mL/day, and 4 ml/day of sesame oil for 30 days caused a 
substantial decrease in the body weight from 229, 235, and 
236g at the start of the experiment to 211, 212 and 208  g 
respectively after the 30 days.

SSO has a significant effect in declining VLDL-C, TG, LDL-C, 
and TC levels as a dose-dependent tendency in experimental rats. 
Data indicates that the lipid-lowering effect is proportional to 
the SSO dose because of the increase in sesame lignin contents. 
The results are in close collaboration with the previous study 
by Hoan & Anh (2016) who investigated that lower circulating 
concentration of lipids in rabbits supplemented with 5 percent 
sesame seed oil. Namiki (2007) found that administration 
of 1ml, 2ml, and 4ml of sesame seed oil per day explicated a 
lipid-lowering influence. Reena  &  Lokesh (2007) found that 
rats fed with coconut and sesame seed oil showed a 12.9% 
reduction in triglycerides in contrast to the rat’s given coconut oil. 
El-Baz et al. (2015) found the 196.3 and 206.15% lipid reduction in 
hypercholesterolemic rat models by administrated at prophylactic 
5 and 10% black sesame seed oil. The LDL level decreased with 

Figure 1. Effect of sesame seed oil on feed intake. T0 = Normal Diet, T1 
= Normal Diet + 2% SSO, T2 = Normal Diet + 4% SSO, T3 = Normal 
Diet + 6% SSO, T4 = Normal Diet + 8% SSO.

Figure 2. Effect of sesame seed oil on body weight. T0 = Normal Diet, 
T1 = Normal Diet + 2% SSO, T2 = Normal Diet + 4% SSO, T3 = Normal 
Diet + 6% SSO, T4 = Normal Diet + 8% SSO.
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increasing the concentrations of administered sesame oil and 
the result found were in close collaboration with the previous 
findings, polyunsaturated and monounsaturated fatty acids 
could affect the lipoprotein metabolism in hypocholesterolemic 
models. The LDL-C was decreased in rats fed sesame seed oil 
was reduced by 38.6% as compared to the rat’s given coconut 
oil (Rajeshwari et al., 2005).

It was observed that the incorporation of SSO in the diet 
reduced the formation of free radicals in the lipid peroxidation 
process by increasing the total antioxidant capacity. Similar 
results were found by Rezq (2019) as they observed a reduction 
in oxidative stress in hypercholesterolemic rabbits in the 
dose-dependent trend of sesame seed powder. Jillian (2010) 
stated that sesame seed oil contains phytoestrogen and could 
increase total antioxidant capacity as estrogen lessened the TG 
and LDL-C and enhancing antioxidant status.

5 Conclusion
The decreased feed intake and body weight were observed 

as the oil contained lignins which gave the feeling of satiety 
and more calories. The oil has antilipolytic effects in the 
body and prevents LDL-C from being oxidized. Increased 
excretion of neutral sterols, bile acid, and cholesterol causes the 
cholesterol-lowering effects by the administration of different 
concentrations of sesame oil to hypercholesterolemic rats. 
The cholesterol-lowering activity of sesame seed oil is related 
to phytoestrogen which increases the HDL and lowers LDL, 
VLDL, TC, and TG. A higher concentration of sesame seed 
oil has a higher content of phytoestrogen and lignin so it has 
a significantly better impact on the oxidative stress and lipid 
profile in hypercholesterolemic rats.
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