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Background: This study was designed to assess the effect of sesame seed on 
lipid profile and oxidative stress biomarkers in knee osteoarthritis (OA) patients.  
Methods: Fifty patients with knee OA were allocated into two groups receiving 
40 g of sesame seed daily along with standard medical therapy (n=25) or stan-
dard treatment (n=25) for two months. Serum total antioxidant capacity, ma-
londialdehyde (MDA) and lipid profile (total cholesterol (TC), HDL-cholesterol, 
LDL-cholesterol, triglycerides) were measured. 
Results: After the intervention period two months of study, serum TC, LDL-
cholesterol and MDA decreased significantly in the sesame group (P<0.05), 
while no significant difference in serum values of lipid profile and oxidative 
stress parameters was seen in the control group (P>0.05). There was no signifi-
cant difference in pre and post-treatment values of lipid profile and oxidative 
parameters between the two groups (P>0.05).  
Conclusion: Current study showed a positive effect of sesame seed in improv-
ing lipid profile and oxidative stress in patients with knee OA and indicated the 
fact that sesame seed might be of help to reduce oxidative stress in OA patients.  
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Introduction 
 

Osteoarthritis (OA) is one of the most 
common musculoskeletal disorders.1 Out-
standing characteristic of disease is progres-
sive destruction of articular cartilage that 
causes limited joint motion, pain and ulti-
mate disability.1,2 The knee joints are often 
amongst the most affected joints in OA.1,2 
Since OA is a multi-factorial process of joint 
degeneration, various mechanisms may be 

involved in its development.3 Imbalance be-
tween pro-oxidants and antioxidants leads to 
cellular oxidative stress which plays an im-
portant role in progression of OA.4 Oxid-
ative damage induced by reactive oxygen 
species results from an increased production 
of superoxide anions and their metabolites 
or reduced bioavailability of antioxidant de-
fenses.4 Lipid peroxidation has been impli-
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cated as key source of oxidative stress in 
age-related oxidative stress.4 It generates a 
variety of hydroperoxide and aldehydic 
products that are highly reactive with cellular 
components and extracellular matrix. Ma-
londialdehyde (MDA), a toxic aldehydic end 
product of lipid peroxidation, mediates the 
oxidation and degradation of cartilage colla-
gen.4 Previous studies have reported an in-
creased level of MDA and a decreased level 
of superoxide dismutase (SOD), glutathione 
peroxidase, protein kinase C, vitamins C and 
E and catalase activity in OA.5,6 Oxidative 
stress along with aging lead to the increased 
destruction of chondrocytes.5,6 It is sug-
gested that antioxidants have an important 
role in protection of knee cartilage and bone 
health.5,6 Oxidative stress in OA patients is 
an effective factor in decreased response to 
the treatment.5,6 Therefore, improvement in 
antioxidant capacity could have an important 
role in prevention and treatment of OA.5,6 
Some epidemiological studies7-9 have con-
cluded that patients with OA have altered 
levels of serum lipids, mainly in form of in-
creased concentration of serum total cho-
lesterol. This finding could play an indepen-
dent role as a systemic risk factor for OA.7-9  

It seems that medical treatment of OA 
may have several side-effects for patients.10 
In addition, other therapies such as surgery 
or joint replacement are stressful, expensive 
and time-consuming.10,11 Recently, studies on 
pharmaceutical plants have demonstrated 
beneficial and promising effects in preven-
tion and treatment of chronic diseases such 
as OA.12 One of these pharmaceutical plants 
is sesame seed.13 Sesame (Sesamum indicum L.) 
is an important traditional health food that 
has been used to improve nutritional status 
and prevent various diseases in Asian coun-
tries for thousands of years. Sesame seeds 
are not only rich in oil and protein, but also 
in lignans (eg, sesamin and sesamolin).13 Ex-
isting data from animal and human studies 
support the hypothesis that sesame seed and 
its lignans may have antioxidant and hypo-
cholesterolemic effects.14-17 However, no in-
terventional studies have investigated these 

potential effects of sesame seed in treatment 
of OA patients.  

The current study was designed to eva-
luate the effects of sesame seed on lipid pro-
file and oxidative stress in OA patients.  

 
Materials and Methods 
 
Sesame preparation  

Sesame seeds were provided from No-
jehmehr Village of Hadishahr City in East-
Azerbaijan Province, Iran. After clean-up, 
washing and drying stages, sesame seeds 
were then ground into powder to enhance 
digestion and absorption. Then sesame 
powder was packed (each pack contained 40 
g of sesame seeds) before delivery to study 
volunteers.   
 
Subjects and treatments  

The study was approved by the Ethics 
Committee of Tabriz University of Medical 
Sciences and registered at the www.irct.ir, 
identifier: IRCT201011164105N4. All sub-
jects were made aware of the content of the 
study and written informed consent was ob-
tained from each subject. Fifty patients (10 
men and 40 women) aged 50-70 years old 
who had knee osteoarthritis with disease se-
verity ranged from mild to moderate (based 
on the criteria of American College of Rheu-
matology18) were selected from Shohada and 
Shahid-Madani Hospitals. Shohada and Sha-
hid-Madani Hospitals, located in Tabriz, are 
the two specialty and subspecialty orthopedic 
centers in the north-west of Iran and serve 
secondary and tertiary care for patients. Sam-
ple size was determined based on information 
obtained from Mosallaee study19 on primary 
endpoint of total cholesterol including mean 
(SD) in experimental and control groups. 
Considering a confidence level of 95%, pow-
er of 80% and using Pocock Formula, the 
sample was determined at least 21 in each 
group. The sample size was increased to 25 in 
each group (81.82% females) for a possible 
dropout of 20%.  

Exclusion criteria were body mass index 
(BMI)>30 kg/m2 or BMI<18.5 kg/m2, car-
diovascular disease, diabetes mellitus, liver 
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and kidney disease, any history of peptic or 
duodenal ulcers, smoking, alcohol intake, 
using multivitamin-mineral supplements, 
having an allergy to sesame and use of lipid-
lowering and non-steroidal anti-inflamma-
tory drugs. Eligible patients were recruited in 
the study based on convenience sampling 
method (Fig. 1). Patients were randomly al-
located in to two groups named sesame and 
control group based on randomized block 
permutation procedure whose random se-
quence was generated by Random Alloca-
tion Software. Subjects in the control group 

(25 patients) received only standard medical 
therapy including two 500 mg acetamino-
phen twice a day and one glucosamine 500 
mg once a day; however, the intervention 
group (25 patients) received 40 g of sesame 
powder13 per day by oral administration dur-
ing the two-month trial with the standard 
drug therapy including two 500 mg acetami-
nophen twice a day and one glucosamine 
500 mg once a day. All subjects were in-
structed to maintain their usual diet and 
physical activity throughout the study.  

 
Fig. 1: Consort 2010 flow diagram 

 
Anthropometric & Biochemical measu-
rements 

Body weight of each subject was meas-
ured with barefoot and wearing light cloth-
ing to the nearest 0.1 kg with a Seca scale 
(Dubai, United Arab Emirates). Height of 
each subject was measured with barefoot 
using a measuring tape with the subject’s 
arm hanging freely at sides and recorded to 
the nearest 0.5 cm. BMI was calculated as 
weight (kg) divided by height2 (m2). After a 
12-hour overnight fast, 5 ml blood sample 
was obtained. Serum TAC was measured 
using a Randox (Lot:213NX, France) total 
antioxidant status kit in which 2,2’-azino-bis 

(3-ethylbenzothiazoline-6-sulfanate) (ABTS) 
is incubated with a peroxidase and H2O2 to 
produce the radical cation ABTS+. This has 
a stable blue-green color, which is measured 
at 600 nm. Antioxidants in the added sample 
cause suppression of this color production 
to a degree that is proportional to their con-
centration. MDA levels were determined by 
the thiobarbitoric acid reaction with acid, 
which was extracted with n-butanol and 
measured spectrophotometrically at a wave-
length of 523 nm and compared with a stan-
dard curve. Serum total cholesterol, HDL-
cholesterol and triglycerides were measured 
using kit (Pars-azmoon, Tehran, Iran) and 



Health Promotion Perspectives, Vol. 4, No. 1, 2014; P: 90-97 

 

93 

enzymatic-colorimetric method. Friedewald 
formula was used for measuring LDL-cho-
lesterol.20  
 
Statistical analysis 

Statistical analysis was performed using 
the Statistical Package for the Social Sciences 
(SPSS Inc, Chicago, IL, USA) version 11.5. 
Continuous variables were presented as 
mean and standard deviation (SD) while ca-
tegorical variables were presented as number 
and percentage. The results were normally 
distributed (Kolmogorov–Smirnov test). Pre 
and post-treatment differences in mean val-
ues were analyzed using paired t-test. Differ-
ences in mean values between the two 
groups were analysed using independent t-
test. ANCOVA analysis was used for the 
comparison of post-treatment values with 
adjusting on baseline values. P<0.05 was 
considered to indicate statistical significance. 
 
Results 
 

Twenty-two patients in intervention 
group and twenty-three patients in control 

group completed the study. Baseline cha-
racteristics of the participants are presented 
in Table 1. No significant difference was 
found between the two groups in weight, 
height, BMI and disease duration (P>0.05). 
Serum total cholesterol, LDL-cholesterol 
and MDA were significantly decreased in 
treatment group (P<0.05) while there was no 
significant change in serum TAC compared 
with baseline (Table 2). In the control group, 
a non-significant increase in serum total cho-
lesterol and triglycerides and a non-sig-
nificant decrease in serum HDL-cholesterol 
and LDL-cholesterol was seen after two 
months of study (Table 2). Moreover, no 
significant difference was observed in serum 
values of oxidative stress biomarkers in con-
trol group (Table 2). After adjusting for the 
baseline values, there was no significant dif-
ference in post-treatment serum MDA be-
tween the two groups. In addition, no dif-
ference was observed in the results of inde-
pendent t-test and analysis of covariance 
(ANCOVA) regarding the other serum pa-
rameters.  

 
Table 1: Baseline characteristics of participants in case and control groups 

 
 
Characteristic 

Sesame group 
(n=22) 

Control group 
(n=23) 

Age* (yr) 54.90±6.39 60.27±7.84 
Weight (kg) 72.38±8.45 70.63±7.01 
Hight (cm) 162.29±7.02 160.29±6.59 
BMI† (kg/m2) 27.45±2.64 27.39±2.71 
Disease duration (yr) 4.09±3.35 5.23±5.50 

                                               * P<0.05 /      † Body Mass Index   
 

Table 2: Serum lipid profile and oxidative stress biomarkers in case and control groups 
 

 
Parameters 

Sesame group 
(n=22) 

 Control group 
(n=23) 

  
P  * 

 Before 
Mean±SD 

After 
Mean±SD 

** P Before 
Mean±SD 

After 
Mean±SD 

** P  

TC (mg/dl) 224.54±49.36 209.09±49.43 0.003 218.31±36.58 219.72±34.86 0.801 0.414 
HDL- C (mg/dl) 47.63±8.27 46.00±6.50 0.070 49.81±10.79 49.59±11.40 0.856 0.207 
LDL-C (mg/dl) 147.43±43.15 135.20±45.70 0.017 134.71±37.98 133.40±34.45 0.815 0.869 
TG (mg/dl)  145.59±80.76 139.45±73.57 0.071 168.95±85.83 183.68±94.39 0.756 0.090 
MDA (µmol/L) 2.65±1.89 1.90±1.79 0.046 2.33±1.94 2.48±2.18 0.709 0.351 
TAC† (mmol/L)  0.50±0.14 0.49±0.10 0.533 0.51±0.19 0.51±0.15 0.330 0.991 

* P for differences between groups based on ANCOVA for comparing after intervention measures adjusting 
for baseline measures / ** P for differences within groups/† Total antioxidant capacity  
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Discussion 
 

OA is the most common joint disorder in 
world and considered to be as one of the 
most frequent causes of pain, loss of func-
tion and disability in adults. Radiographic 
evidence of OA occurs in majority of people 
by 65 years of age and in about 80% of 
those aged over 75 years.21 According to the 
COPCORD study conducted in 2008 in-
cluding 10291 adults over the age of 15 
years, about 994 of the subjects had pain 
complaint and 528 of them had stiffness in 
their hand or finger joints. About 94 cases of 
hand osteoarthritis were identified in the 
study.22 To the best of our knowledge, this 
study is one of the first investigations that 
were conducted to assess the effect of se-
same seed on lipid profile and oxidative 
stress parameters in patients with knee os-
teoarthritis. Our study indicated a significant 
decrease in serum total cholesterol and 
LDL-cholesterol in sesame group. There 
have been several reports that support our 
results and emphasize the hypolipidemic ef-
fects of sesame.23-26 In a study on patients 
with type 2 diabetes mellitus, sesame oil 
supplementation led to the significant de-
crease in plasma TC, LDL-C and TG levels 
and significant increase in plasma HDL-C 
(20%, 33.8%, 14% and 15.7%, respectively 
vs before treatment).24 Another study27 
showed that TG and HDL-C levels did not 
change significantly in mice after being fed 
with diet contained sesame oil for 4 weeks 
which is in agreement with the current study. 
In contrast to our results, Sankar et al.24, Mi-
tra et al.25 and Biswas et al.28 showed a signif-
icant decrease in serum triglycerides and 
VLDL and a significant increase in serum 
HDL-C. The reason why triglycerides and 
HDL-C did not change significantly in 
present study could be the result of the fact 
that our patients had lower serum triglyce-
rides and higher serum HDL-C at the be-
ginning of the study. In fact, only 50% and 
30% of patients in each group (sesame and 
control) was hypertriglyceridemic and had 
lower HDL-C, respectively. In addition, 
some of the studies indicated that monoun-
saturated fatty acids tend to increase and 

polyunsaturated fatty acids decreases serum 
HDL-C. Sesame seed has high levels of both 
mentioned fatty acids.29 In a study of nor-
mocholesterolemic mice, Eltahir et al.30 
found that diet which contained sesame 
seed, did not affect serum lipid levels. Some 
potential explanations may be responsible 
for this contrary result: First, patient popu-
lation may vary in different investigations. 
Additional factors that might influence the 
results are the amount and form of the 
product (sesame seed, oil, extract, or chemi-
cal compounds) used in different studies. 
For instance, lignans and effective com-
pounds of Iranian sesame varieties could be 
entirely different with sesame varieties of 
other regions. Duration of the intervention 
in each study might also vary.  

Our study showed a significant decrease 
in serum MDA in the treatment group. Sev-
eral reports support our results and em-
phasize the antioxidant effects of se-
same.24,26,31 Other studies32,33 on mice also 
had demonstrated similar results. There is 
not any exact mechanism to show how se-
same products could decrease oxidative 
stress but it is believed that its protective 
effects are due to its lignans including sesa-
min, sesamol and sesamolin and vitamin E 
content. Sesame seed has phenolic lignans 
such as sesamol. Antioxidant effects of lig-
nans were shown in previous studies.34,35 In 
addition, it is clear that diets containing po-
lyphenols and flavonoids increase catalase 
and SOD activity, decrease MDA and im-
prove lipid profile.36,37 Nakai et al.37 showed 
that CYP450 metabolized sesamin in liver 
which results in inversion of methylene dio-
xyphenyl to dihydrophenyl (strong radical 
scavenger). Previously, scientific evidence 
has proved the fact that protective effects of 
sesame seed are due to the suppression of 
oxygen species production.38 In addition, 
sesame lignans have an ability to increase 
vitamin E level in various tissues39,40 and in-
crease in gamma-tocopherol levels that 
could lead to the suppression of different 
free radicals (those usually increase in age-
related diseases).41 No significant change was 
found in serum TAC in present study. Since 
total antioxidant capacity of different varie-
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ties and species of sesame is different,42 

therefore this might be the reason for any 
change in serum TAC. Moreover, it is as-
sumed that antioxidant capacity is affected 
by other dietary factors. Since recruiting the 
patients was according to the ACR criteria,18 
therefore there was an age limit above 50 
years old in this study; whereas knee OA 
could be observed in lower ages, too.  

Since we were not able to have a placebo 
in present study, therefore lack of blindness 
in this study can be considered as a limita-
tion of our study. Another limitation of this 
study was that consumption of suggested 
amounts of sesame was more difficult for 
some patients which implied that sesame 
should be replaced with sesame oil or se-
same extract in order to increase compliance 
among patients.  

 

Conclusion 
 

Overall results of the present study dem-
onstrated a positive effect of sesame seed in 
decreasing serum total cholesterol, LDL-
cholesterol and MDA in patients with knee 
osteoarthritis and indicated the fact that se-
same seed might be of help to reduce oxida-
tive stress in OA patients.   
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