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Variables Male (n=32) Female (n=41) Total (n=73)
Age (years) 54.09+1.66 42.24+1.08 47.43+1.17
Body weight (kg) 78.40+2.57 72.67+1.51 75.18+1.44
BMI (kg/m2) 26.99+0.78 29.16+0.72 28.21+0.54
TC ( mg/dl) 180.81+5.75 181.75+5.85 181.34+4.11
HDL-C ( mg/dl) 38.96+1.73 44.53+1.63 42.09+1.22
LDL-C ( mg/dl) 95+3.59 91.78+3.82 93.19+2.65
TG (mg/dl) 136.73+£9.31 138.56+10.39 137.76+7.07
Apo B (i mg/dl) 100.25+4.32 106.10+6.53 103.54+4.11
Apo A (mg/dl) 148.34+4.68 169.07+4.08 159.41+3.09
Lipoprotein a ( mg/dl) 20.84+3.31 28.72+3.59 25.28+2.51
LDL:HDL ratio 2.61+0.16 2.39+0.31 2.49+0.19
TC:HDL ratio 4.97+0.29 4.80+0.71 4.87+0.41
Apo B: Apo A ratio 0.69+0.03 0.63+0.04 0.66+0.02
TG:HDL ratio 4.05+0.49 4.75+1.65 4.44+0.94
DBP (mm Hg) 7.50+0.17 7.07+0.17 7.26+0.12
SBP (mm Hg) 11.82+1.26 9.89+0.26 10.73+0.58
Education
Elementary or lower 15.6% 19.5% 17.8%
High school 56.3% 58.5% 57.5%
College and university 28.1% 22% 24.7%
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Sesame oil Sesame-Canola oil Canola oil p-value
Energy (Kcal) 1795.55+47.27 1843.35+47.49 1817.51+47.33 0.34
Carbohydrate (gr) 266.04+8.39 278.54+8.44 273.07+8.36 0.16
Protein (gr) 68+1.96 69.56+1.96 67.99+1.97 0.56
Fat (gr) 56.28+1.75 54.47+1.76 56.56+1.77 0.35
SAT (gr) 16.57+0.56 15.65+0.56 15.80+0.56 0.25
MONO (gr) 17.71+0.59 18.28+0.60 19.63+0.59 0.005
POLY(gr) 12.29+0.53 10.60+0.53 11.03+0.53 0.02
Consumed oil (gr) 26.63+1.77 27.04+1.68 25.98+1.76 0.85
Physical activity 2185.52+30.60 2187.71+31.24 2150.93+30.54 0.23
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Sesame oil Sesame-Canola oil Canola oil
After change P! After change P! After change P! pP? pe
TC (mg/dl)
Crude 182.01+3.42 1.69+2.92 0.57 177.21+4.05 -1.42+3.22 0.66 179.95+3.58 -0.98+2.98 0.70 0.39 0.71
Adjusted 182.09+3.58 1.93+3.05 0.50 179.63+4.11 -0.63+3.38 0.87 179.85+3.69 -0.16+2.92 0.81 0.68 0.82
HDL-C ( mg/dl)
Crude 44.36+1.24 2.28+1° 0.03 42.51+1.22 -1.61+0.97° 0.10 43.38+1.36 1.23+1.25 0.30 0.17 0.03
Adjusted 44.32+1.28 1.85+1.03 0.09 42.74+1.27 -1.21+0.93 0.23 43.26+1.42 0.64+1.23 0.66 0.28 0.09
LDL-C ( mg/dl)
Crude 93.76+2.22 0.98+1.87 0.62 90.98+2.62 -1.14+2.01 0.57 92.72+2.32 -1.40+1.82 0.41 0.42 0.55
Adjusted 93.90+2.33 0.76+1.95 0.68 92.47+2.68 -0.80+2.12 0.68 92.97+2.42 -0.61+1.75 0.60 0.76 0.79
TG (mg/dl)
Crude 125.37+7.56 -16.71+7.65% 0.03 132.87+6.75 8.88+5.92° 0.13 137.41+8.85 2.37+8.51 0.76 0.35 0.05
Adjusted 124.70+7.93 -12.79+7.77 0.09 132.09+7.04 7.58+6.13 0.15 135.32+9.44 5.52+8.59 0.52 0.44 0.16
Apo B (mg/dl)
Crude 97.24+2 .44 -0.82+3.03 0.77 95.84+3.04 -0.80+2.91 0.78 97.31+2.49 -1.33+2.82 0.62 0.81 0.98
Adjusted 97.69+2.57 -0.96+3.19 0.77 97.49+3.12 -0.82+3.10 0.83 97.40+2.61 -0.17+2.81 0.84 0.98 0.97
Apo A ( mg/dl)
Crude 156.96+3.24 -2.24+2.65 0.39 152.31+3.51 | -2.79+2.97% 0.36 158.19+3.24 6.41+2.92° 0.03 0.26 0.02
Adjusted 156.04+3.31 -2.35+2.79 0.39 152.97+3.70 -1.76+3.08 0.57 157.09+3.24 5.49+2.91 0.08 0.54 0.06
Lipoprotein a ( mg/dl)
Crude 27.79+£3.04 1.64+1.41 0.20 28.04+3.05 1.25+1.59 0.42 26.97+2.99 -0.18+1.50 0.87 0.59 0.71
Adjusted 29.17+3.19 1.74+1.49 0.16 29.23+3.21 1.29£1.70 0.44 28.11+3.15 -0.47+1.56 0.75 0.57 0.63
LDL:HDL ratio
Crude 2.27+0.12 -0.23+0.20 0.25 2.29+0.10 0.03+0.08 0.63 2.27+0.10 -0.18+0.11 0.13 0.94 0.22
Adjusted 2.28+0.12 -0.20+0.21 0.37 2.32+0.11 0.03+0.08 0.72 2.28+0.10 -0.11+0.10 0.37 0.82 0.43
TC:HDL ratio
Crude 4.40+0.22 -0.52+0.45 0.25 4.44+0.18 0.08+0.16 0.59 4.36+0.16 -0.36+0.21 0.13 0.84 0.19
Adjusted 4.41+0.24 -0.44+0.47 0.40 4.49+0.19 0.07+0.17 0.66 4.36+0.17 -0.24+0.19 0.34 0.70 0.37
Apo B: Apo A ratio
Crude 0.64+0.02 0.009+0.02 0.72 0.66+0.03 0.01+0.02 0.50 0.63+0.01 -0.03+0.02 0.09 0.56 0.24
Adjusted 0.64+0.02 0.008+0.02 0.71 0.67+0.03 0.01+0.03 0.59 0.63+0.02 -0.02+0.02 0.21 0.51 0.49
TG:HDL ratio
Crude 3.37+0.51 -1.48+1.06 0.20 3.57+0.29 0.17+0.35 0.63 3.60+0.33 -0.49+0.46 0.54 0.87 0.33
Adjusted 3.35+0.53 -1.27+1.11 0.35 3.53+0.30 0.12+0.37 0.75 3.54+0.35 -0.33+0.47 0.87 0.91 0.51
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Sesame oil Sesame-Canola oil Canola oil
After change p! After change p! After change p! p? pe
TC (mg/dl)
Crude 183.80+4.65 6.71+£3.97 0.10 179.98+5.84 2.03+4.87 0.68 180.02+5.66 0.59+4.79 0.86 0.55 0.57
Adjusted 185.64+5 7.33+4.37 0.04 185.07+5.50 2.77+5.30 0.63 184.41+5.63 2.90+4.65 0.59 0.94 0.72
HDL-C ( mg/dl)
Crude 40.34+1.85 0.12+1.48 0.95 38.38+1.77 -1.25+1.22 0.31 39.27+£1.96 1.55+1.93 0.39 0.37 0.35
Adjusted 40.38+1.91 -0.79+1.49 0.45 38.08+1.88 -1.75+1.27 0.29 39.29+2.17 0.91+2.10 0.65 0.31 0.44
LDL-C ( mg/dl)
Crude 97.61+3.29 5.49+2.64 0.04 94.41+3.61 0.28+3.12 0.92 95.44+3.77 -0.04+3.24 0.94 0.46 0.30
Adjusted 99.01+3.51 5.53+£2.90 0.01 97.43£3.45 0.62+3.41 0.86 98.45+£3.73 1.62+3.12 0.60 0.84 0.49
TG (mg/dl)
Crude 132.70+13.56 -8.43+12.44 0.55 141.14+9.85 8.20+10.12 0.42 143.23+11.39 | -1.73+12.66 0.90 0.65 0.63
Adjusted 131.48+14.68 0.17+£12.66 0.74 142.90+10.13 9.62+10.93 0.44 145.05+£12.51 4.71+13.02 0.77 0.54 0.88
Apo B (mg/dl)
Crude 101.58+3.79 6.47+2.54 0.01 99.74+3.99 2.35+3.25 0.47 99.96+3.78 0.26+3.41 0.89 0.81 0.30
Adjusted 103.34+4.02 7.11+2.78 0.006 103.02+3.82 2.83+3.55 0.43 102.74+3.81 2.07£3.45 0.62 0.98 0.45
Apo A (mg/dl)
Crude 144.95+4.85 -6.15+3.90° 0.13 141.76+6.42 -2.12+5.29 0.69 148.58+4.31 8.80+3.03° 0.008 0.50 0.005
Adjusted 144544523 -6.64+4.172 0.17 142.26+7.03 -2.14+5.81 0.65 150.49+4.60 9.68+3.29° 0.008 0.34 0.006
Lipoprotein a ( mg/dl)
Crude 25.03+4.20 3.31+2.45 0.16 26.46+4.79 4+3.11 0.21 25.62+4.36 0.85+2.66 0.77 0.49 0.77
Adjusted 26.20+4.49 4.07£2.61 0.03 27.66+5.10 4.99+3.28 0.23 26.60£4.70 0.01+2.89 0.99 0.57 0.57
LDL:HDL ratio
Crude 2.67+0.22 0.10£0.17 0.38 2.65+0.16 0.11+0.15 0.47 2.62+0.17 -0.09+0.21 0.63 0.96 0.62
Adjusted 2.73+£0.24 0.18+0.18 0.11 2.77+0.16 0.17+0.16 0.41 2.73+0.19 0.03+0.20 0.99 0.95 0.76
TC:HDL ratio
Crude 5.05+0.45 0.06+0.37 0.65 5.04+0.29 0.24+0.29 0.41 4.90+0.28 -0.22+0.37 0.55 0.83 0.56
Adjusted 5.14+0.49 0.26+0.38 0.22 5.27+0.28 0.37+0.31 0.38 5.04+0.30 -0.03+0.37 0.88 0.72 0.61
Apo B: Apo A ratio
Crude 0.72+0.04 0.07+0.02 0.004 0.75+0.06 0.05+0.05 0.31 0.68+0.02 -0.03+0.02 0.17 0.28 0.01
Adjusted 0.74+0.04 0.08+0.02* 0.001 0.77+0.06 0.06+0.06 0.36 0.69+0.02 -0.02+0.02° 0.38 0.28 0.02
TG:HDL ratio
Crude 4.24+1.14 -0.43+£1.08 0.83 4.29+0.49 0.28+0.70 0.68 4.28+0.58 -0.24+0.73 0.73 0.99 0.86
Adjusted 4.22+1.25 0.25+1.10 0.60 4.43+0.50 0.43+0.75 0.76 4.38+0.64 0.10+0.76 0.96 0.97 0.93
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Sesame oil Sesame-Canola oil Canola oil
After change p! After change P! After change P! pP? P?
TC (mg/dl)
Crude 180.10+4.78 -1+4.18 0.77 173.99+5.58 -4.36+4.62 0.36 180.73+4.62 -0.67+3.38 0.78 0.40 0.80
Adjusted 179.70+5 -0.41+4.28 0.98 175.65+5.83 -3.14+4.82 0.48 178.65+4.91 -0.27+3.47 0.73 0.75 0.88
HDL-C ( mg/dl)
Crude 46.98+1.52 4.25+1.30° 0.003 45.11+1.49 -2.08+1.40° 0.14 46.01+1.79 0.79+1.77 0.56 0.38 0.01
Adjusted 46.54+1.55 3.98+1.32° 0.01 45.27+1.56 -1.27+1.33° 0.38 45.45+1.91 0.09+1.63 0.94 0.59 0.02
LDL-C ( mg/dl)
Crude 90.56+2.76 -1.87+£2.50 0.43 87.61+3.62 -2.42+2.86 0.40 90.93+£2.93 -1.65+1.98 0.31 0.51 0.97
Adjusted 90.53+2.88 -1.75+2.58 0.50 88.72+3.78 -1.87+2.99 0.50 90.07+3.12 -1.08+1.96 0.27 0.85 0.95
TG (mg/dl)
Crude 121.99+8.77 -25.47+10.14% 0.01 129.32+49.03 | 10.73+7.30° 0.15 137.54+12.16 | 10.54+11.47 0.39 0.39 0.03
Adjusted 122.94+9.14 -24.29+10.39* 0.03 129.35+9.53 8.97+7.39° 0.23 135.44+13.32 | 13.24+11.40 0.25 0.56 0.053
Apo B (mg/dl)
Crude 94.18+2.99 -5.42+4.81 0.26 92.60+4.51 -2.58+4.68 0.58 95.68+3.33 -2.13+4.38 0.62 0.67 0.86
Adjusted 94.70+3.13 -5.68+4.96 0.30 94.18+4.66 -2.57+4.97 0.64 94.66+3.52 -1.03+4.39 0.63 0.99 0.77
Apo A ( mg/dl)
Crude 166.01+4.02 1.53+3.35 0.60 159.65+3.63 -3.83+3.24 0.25 166.27+4.40 5.57+4.81 0.25 0.17 0.11
Adjusted 164.37+4.07 1.45+3.47 0.61 160.09+3.84 -2.15+3.26 0.55 163.72+4.38 4.30+4.59 0.43 0.43 0.26
Lipoprotein a ( mg/dl)
Crude 29.33+£4.20 0.67+1.48 0.70 28.34+3.84 -0.60+1.31 0.62 27.45+4.04 -.88+£1.69 0.59 0.63 0.81
Adjusted 30.85+4.33 0.59+1.54 0.77 29.67+3.98 -0.67+1.39 0.59 29.09+4.14 -0.79+1.74 0.56 0.65 0.85
LDL:HDL ratio
Crude 2+0.09 -0.55+0.32 0.08 2.04+0.12 0+0.08 0.99 2.02+0.10 -0.28+0.14 0.08 0.91 0.15
Adjusted 2.02+0.09 -0.53+0.34 0.16 2.06+0.13 -0.02+0.08 0.80 2+0.10 -0.20+0.11 0.12 0.77 0.26
TC:HDL ratio
Crude 3.98+0.17 -1.11+0.73 0.12 4.04+0.21 -0.002+0.16 0.98 3.99+0.17 -0.47+0.23 0.09 0.92 0.14
Adjusted 4.02+0.17 -1.08+0.75 0.21 4.06+0.22 -0.03+0.16 0.81 3.94+0.18 -0.34+0.19 0.16 0.74 0.24
Apo B: Apo A ratio
Crude 0.57+0.02 -0.04+0.03 0.24 0.59+0.03 -0.004+0.03 0.89 0.58+0.02 -0.03+0.03 0.30 0.73 0.66
Adjusted 0.58+0.02 -0.04+0.03 0.29 0.60+0.03 -0.01+0.03 0.79 0.58+0.02 -0.02+0.03 0.38 0.79 0.76
TG:HDL ratio
Crude 2.89+0.29 -2.61+1.64 0.13 3.19+0.31 0.16+0.31 0.60 3.18+0.37 -0.22+0.32 0.52 0.57 0.07
Adjusted 2.94+0.31 -2.60£1.70 0.21 3.17+0.33 0.08+0.32 0.81 3.09+0.40 -0.06+0.29 0.82 0.70 0.11
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Sesame oil Sesame-Canola oil Canola oil

After change p? After change p? After change p! p? p3
Whole
population
SBP'
Crude 10.35+0.16 | -0.50+0.57 | 0.36 | 10.12+0.16 | -0.19+0.15 | 0.21 | 10.36+0.16 | 0.10+0.15 050 | 0.23 | 0.30
Adjusted 10.31+0.16 | -.058+0.59 | 0.33 | 10.12+0.17 | -0.12+0.15 | 0.40 | 10.32+0.17 | 0.04+0.15 0.73 | 0.41 | 0.49
DBP
Crude 7.48+0.12 | -0.06+0.12 | 0.64 | 7.50+0.12 0.01+0.12 0.90 7.52+0.13 0.07+0.12 052 | 095 | 0.74
Adjusted 7.45+0.11 | -0.04+0.13 | 0.66 | 7.51+0.12 0.09+0.12 0.62 7.48+0.13 0.01+0.12 0.86 | 0.87 | 0.74
Men
SBP
Crude 10.81+0.22 | -1.67+1.30 | 0.21 | 10.69+0.19 | -0.01+0.22 | 0.95 | 10.86+0.25 | 0.07+0.28 0.75 | 0.83 | 042
Adjusted 10.66+0.22 | -1.70+¢1.44 | 0.13 | 10.65+0.21 | 0.01+0.23 0.90 | 10.75+0.26 | -0.03+0.27 | 0.93 | 0.93 | 0.50
DBP
Crude 7.59+0.20 | -0.20+0.21 | 0.40 | 7.75+0.16 0.22+0.17 0.22 7.67+0.20 0.01+0.21 090 | 0.69 | 0.17
Adjusted 7.40+0.20 | -0.19+0.23 | 0.31 | 7.65+0.16 0.26+0.18 0.18 7.5240.20 | -0.10+0.22 | 0.75 | 0.45 | 0.18
Women
SBP
Crude 10.01+0.21 | 0.25+0.16 | 0.13 | 9.72+0.23 | -0.27+0.21 | 0.19 9.99+0.21 0.14+0.19 048 | 0.26 | 0.19
Adjusted 10.03+0.21 | 0.25+0.16 | 0.19 | 9.76+0.24 | -0.19+0.21 | 0.42 | 10.02+0.22 | 0.08+0.19 074 | 033 | 0.34
DBP
Crude 7.40+0.13 | 0.04+0.16 | 0.78 | 7.31+0.18 | -0.14+0.16 | 0.39 7.42+0.18 0.13+0.14 0.37 | 0.83 | 0.44
Adjusted 7.45+0.13 | 0.07+0.16 | 0.59 | 7.39+0.18 | -0.06+0.17 | 0.81 7.45+0.19 0.07+0.13 069 | 092 | 0.76
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Abstract

Background: Increased consumption of fast foods due to urbanization and
industrialization, leads to increase the average level of cholesterol. Lifestyle modification,
including exercise and diet modification, has been defined in order to manage lipid
profile. Nowadays, sesame oil is considered as a healthy oil in Iranian society, as well
canola oil. Therefore, in the present study, we tried to investigate the effects of
consumption sesame, canola, and sesame-canola oils (the combination of sesame oil and
canola oil) on the lipid profile in non-type 2 diabetic patients.

Materials and method: The present study is a randomized triple-blind three-way cross-
over clinical trial that was performed on 73 non-diabetic patients. Individuals were
randomly assigned to sesame oil, canola oil and sesame-canola oil. Each intervention
period lasted 9 weeks and the oil consumption intervals were separated from each other
by 4 weeks of washout period. Subjects were asked to replace their usual consuming oils
with intervention oils. Either participants or personnel were not aware of the type of
consumed oils. Anthropometric indices, blood pressure, food intakes and physical activity
were measured at beginning, middle and end of clinical visits in each period. In addition,
blood samples were taken at the beginning and the end of each period. The mean levels
of pre and post intervention lipid profile markers was compared using the Generalized
linear model repeated measures method for raw and adjusted variables such as age,
gender, mean oil intake, body mass index at the baseline, changes in energy intake, and
Physical activity. Linear mixed effect model was used in order to compare between
duration changes.

Results: Of the 101 participants, 73 participants enrolled in the present study. The results

of raw model analysis demonstrated that intake of sesame oil significantly increased the
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level of HDL simultaneously decreased the level of TG. Furthermore, canola oil
consumption leads to elevated Apo A levels in raw model analysis. However, these effects
were not significant in adjusted analysis model. Based on gender analysis sesame oil
significantly increased TC, LDL-C, Apo B, Lipoprotein a levels and Apo-B to Apo-A
ratio in men (P <0.05) and has considerable effect on HDL-C elevation and reduction of
TG level in women (P<0.05). Also there was a significant increase in Apo A level in men
during canola oil consumption. The mean changes in Apo A levels and the Apo B to Apo
A ratio were significantly different between men in the three periods of oils consumption.
However, intake of canola oil and sesame-canola oil has not considerable change on other
lipid profile markers in women (P> 0.05). The mean changes in HDL-C and TG levels
were significantly different between three periods of consumed oil. According to the both
raw and adjusted model, any of each intervention has not considerable effect on systolic
and diastolic blood pressure levels in the whole population (P>0.05).

Discussion: Based on the current study, it has been shown that the consumption of sesame
oil may have a favorable effect on HDL-C and TG levels in women compare with canola
or sesame-canola oils consumption. On the other hand, intake of canola oil and sesame-
canola oil may have beneficial effects on lipid profile markers in men. It should be
recommended to conduct a long-term study to confirm the present study evidences.

Keywords: Sesame oil, Canola oil, Sesame-Canola oil
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