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Table 1. NAFLD score, BMI and clinical parameters of the NAFLD patients.

improved (n=10) non-improved (n=6)

baseline 6M baseline 6M

Age (y) 53.7+23" 428+18

NAFLD Score 1.70 + 048 0.70 + 0.48** 183 = 041 183 + 041
Body Weight (kg) 7568 + 7.91 71.23 + 7.86%* 80.72 #+ 14.00 7858 + 13.80
B|v||(kg/m2) 26.28 + 257 2481 + 2.62** 27.73 + 461 26.97 + 4.40
AST 2280 + 6.39 2450 + 9.43 3417 + 23.66 2283 + 6.15
ALT 33.40 + 20.22 2520 + 11.51* 53.33 + 37.88 31.83 + 14.16
TC (mg/dl) 22480 + 36.06 201.80 + 29.88** 216,50 + 31.34 204.83 * 27.48
Triacylglycerol (mg/dl) 167.70 + 110.73 12630 + 42.54 93.83 + 42.01 11117 + 4336
HDL-c (mg/dl) 4730 + 7.85 4820 + 7.45 59.17 + 11.05 56.17 + 12.83
LDL-c (mg/dl) 146.00 + 36.74 129.40 + 30.65 143.33 + 24.82 12950 <+ 21.28*
Fasting plasma glucose (mg/dl) 103.80 + 12.79 100.50 + 7.47 99.83 + 1141 97.67 + 10.25
Insulin (uU/ml) 11.79 £ 517 6.37 £ 2.66** 17.47 £ 20.79 1197 + 821
HOMA-IR 296 £ 1.16 157 + 0.70** 4.67 + 6.12 295 £ 205
PAI-1 (ng/ml) 29.90 + 11.82 19.78 + 7.98* 4950 + 41.62 3120 + 7.63

Data are means + standard deviations

# Significantly different from the non-improved (p <0.05).

** * Significantly different from the corresponding baseline (**, p < 0.01, *, p < 0.05).

BMI: body mass index

AST: aspartate aminotransferase
ALT: alanine amonotransferase

TC: Total cholesterol

HDL-c: Hight-density lipoprotein cholesterol
LDL-c: Low-density lipoprotein cholesterol

HOMA-IR: Homeostasis model assesment of insulin resistance
PAI-1: plasminogen activator inhibitor-1

Table 2.Energy, nutrients, and fatty acids intakes of the NAFLD patients.

improved (n=10)

non-improved (n=6)

baseline 6M baseline 6M

Energy (kcal’kg IBW) 36.88 £ 5.81 2981 + 5.63* 43.79 + 10.14 31.70 = 7.58*
Protein (%) 1226 + 1.84 1345 + 1.60 11.69 * 2.26 13.89 * 147
Fat (%) 27.80 * 5.59 2595 + 4.29 2541 + 3.79 28.09 + 3.63
Carbohydrate (%) 59.94 + 7.27 60.59 + 5.12 6290 + 5.62 58.01 + 4.77
a-tocopherol (mg) 6.31 + 151 6.23 + 2.01 7.78 + 1.09 6.10 =+ 1.14*
Vitamin C (mg) 75.30 * 26.89 107.60 + 41.00 99.50 + 22.82 102.67 + 26.19
Fatty acid (g/day)

n-3 PUFA (g) 1.83 + 0.62 277 + 0.31* 2.00 = 0.50 2.30 = 0.90
alpha-linolenic acid 131 £ 0.22 188 + 0.15* 1.38 + 0.19 1.93 + 0.29
Eicosapentaenoic acid 0.24 + 0.05 0.30 * 0.02 0.20 + 0.04 0.27 + 0.01
Docosahexaenoic acid 0.33 + 0.06 0.48 = 0.04* 042 * 0.07 0.56 % 0.09
n-6 PUFA (g) 12.73 + 2.05 10.01 + 2.06* 1231 + 3.84 956 + 224
n-6/n-3 6.27 + 2.28 3.67 £ 0.75* 6.37 £ 2.60 431 £ 1.19

Data are means + standard deviations

*, Significantly different from the corresponding baseline (p < 0.05).

IBW: ideal body weight
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Table 3. Food intakes of the NAFLD patients.
improved (n=10) non-improved (n=6)
baseline 6M baseline 6M

Cereals (g) 615 + 166 494 + 123* 655 + 166 473 + 188*
Snack (g) 62 + 26 34 + 33* 90 + 96 43 + 52
oil () 17 + 8 14 + 7 18 + 4 13 + 7
Fruits (g) 73 + 57 145 + 88 104 + 58 146 + 55
Vegetables (g) 177 + 66 224 + 109 195 + 51 167 + 110
Fish (g) 62 + 20 85 + 29* 81 + 11 91 + 40
Meat (g) 98 + 72 75 + 33 61 + 33 99 + 44
Egg (0) 37 + 13 34 + 19 30 + 17 40 + 32
Milk (g) 151 + 102 82 + 72 216 + 166 123 + 66

Data are means + standard deviations

*, Significantly different from the corresponding baseline (p < 0.05).

Table 4. Plasma fatty acids compositions and lipogenic index of the NAFLD patients.

improved (n=10)

non-improved (n=6)

baseline 6M baseline 6M

Fatty acid composition

Palmitic acid (16:0) 13.09 + 1.23 12.02 + 1.13* 1193 + 1.19 13.00 + 1.38
Palmitoleic acid (16:1 n-7) 311 + 1.10 259 + 081 372 + 114 373 + 162
Stearic acid (18:0) 131 £ 0.36 130 + 0.25 096 =+ 0.18 143 =+ 0.67
Oleic acid (18:1 n-9) 1792 + 238 16.64 + 1.49 17.79 + 0.51 1854 + 1.17
Linoleic acid (18:2 n-6) 48.49 + 4.62 49.28 + 3.69 51.11 + 4.15 48.09 + 451
Dihomo-y-linolenic acid (20:3 n-6) 0.57 + 0.26 0.55 + 0.20 0.83 £ 0.73 052 + 0.12
Arachidonic acid (20:4 n-6) 496 + 1.12 6.38 + 1.87* 491 + 151 458 + 1.13
Eicosapentaenoic acid (20:5 n-3) 235 + 0.96 284 + 113 177 £ 0.85 179 £ 0.85
Docosapentaenoic acid (22:5 n-3) 0.18 + 0.18 052 + 0.55 0.40 + 0.26 034 + 0.23
Docosahexaenoic acid (22:6 n-3) 158 + 0.69 190 + 0.50* 139 + 044 160 + 0.44
Totaln-6 PUFA 55.06 * 4.14 57.01 * 3.04 5790 + 2.78 5428 + 3.35
Totaln-3 PUFA 5.03 + 1.20 6.21 + 1.59* 433 + 147 492 + 116
n-6/n-3 1191 + 3.16 10.06 * 2.05 1540 + 5.15 13.07 + 4.33
Lipogenic index (16:0/18:2 n-6) 0.27 + 0.05 0.25 + 0.03* 0.24 + 0.04 0.28 * 0.05

Data are means + standard deviations
*, Significantly different from the corresponding baseline (p < 0.05).
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The nutritional instruction recommending calorie restriction and fish intake was given to 16
male subjects with non-alcoholic fatty liver disease (NAFLD) for 6months. NAFLD score
reduction based on the ultrasonographic pattern was observed in 10 of 16 subjects (improved
group). In addition, significant reduction in body weight, body mass index, ALT and
HOMA-IR was observed in the improved group. Although the reduction in energy intake was
observed in both improved and non-improved groups, the significant increases in the intake of
n-3 polyunsaturated fatty acid (n-3PUFA) and fish and the plasma levels of n-3PUFA and
docosahexaenoic acid were only observed in the improved group. These results suggest that the
fish intake with the reduction in energy intake is effective for the improvement of NAFLD.

Key Words : nutritional instruction, nonalcoholic fatty liver disease (NAFLD), n-3 polyunsaturated fatty
acid (n-3 PUFA), plasma fatty acid composition
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