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Table 1. Energy and major nutrients provided
by the green vegetable juice in the study

(/two cans /day)

Energy (kcal) 106
Protein (2) 2.0
Fat (g) 0.64
Cholesterol (mg) 0
Carbohydrate (g) 26.0
Dietary fiber (2) 2.6
Na (mg) 89.4
K (mg) 654
Ca (mg) 64.4
p (mg) 49.4
Fe (mg) 0.48
Mg (mg) 27.8
7Zn (mg) 0.79
Cu (mg) 0.146
Vitamin A efficacy (19)] 160
B-carotene (mg) 0.266
Vitamin B1 (mg) 0.06
Vitamin B2 (mg) 0.10
Niacin (mg) 0.52
Vitamin C (mg) 146
Vitamin E efficacy (mg) 0.96

One can contains 160g of green vegetable juice.
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Figure 1. Changes of plasma ALT level during
green vegetable juice supplementation for 8
weeks. ALT, alanine aminotransferase.
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Table 2. Anthropometric measurement and clinical data in the NAFLD

§522% 1 520154

NAFLD
I\f;ﬁgzl Green vegetable juice supplementation
oW 4W 8W
BMI (kg/m2) Responders 25.6 + 2.5 25.5 + 2.1 25.4 + 2.3
Non-responders 31.1 + 4.6 31.3 + 4.8 31.2 + 4.9
Waist circumference (cm) Responders 88.1 £ 4.9 87.6 + 3.3 86.2 = 3.7
Non-responders  97.0 = 7.4 98.5 £ 6.3F 987 £ 8.1*%
Body fat composition (%) Responders 30.0 £ 5.8 30.0 £ 5.9 29.8 = 5.5
Non-responders 35.4 + 6.7 34.6 + 7.3 34.5 + 6.4
ALT (Tu/L) 4- 42 Responders 70 + 17 54 + 16 * 48 + 10 *
Non-responders 106 + 21 111 + 8% 119 + 24 %
AST (TU/L) 10-35 Responders 40 £ 5 35 £ 6 33 £ 6%
Non-responders 60 £ 61 67 £ 9% 70 £ 20%
yGT (Tu/L) 5-60 Responders 68 + 56 80 + 63 71 + 55
Non-responders 121 + 68 116 + 69 139 + 93
Cholinesterase (TU/M)  222- 448 Responders 418 + 51 409 + 44 410 = 53
Non-responders 335 + 84 324 + 98 333 + 110
Fasting blood glucose (mg/dl.) 70-100  Responders 116 + 17 103 + 7 104 + 6
Non-responders 133 + 43 115 + 40 134 + 63
Triacylglycerol (mg/dL)  40-150  Responders 142 + 73 134 + 73 169 + 146
Non-responders 159 + 39 123 + 31 137 + 26
LDL-cholesterol (mg/dL)  -140 Responders 134 + 41 128 + 35 131 =+ 49
Non-responders 114 + 29 112 + 29 112 + 24
HDL-cholesterol (mg/dL)  41-85  Responders 59 + 25 56 + 23 54 £ 24
Non-responders 56 + 6 51 £ 5 54 + 5
plasma a-tocopherol (ng/mL) Responders 11.4 + 0.7 13.0 £ 1.9 14.7 = 1.4 %%
Non-responders 12.7 + 2.61% 116 £ 1.5 118 + 1.5%

Values are means = SD.

*p<0.05; compared with 0 week, Tp<0.05; compared with 4 week (Wilcoxon’s test).

1p<0.05; compared with Responders (Mann-Whitney Utest).
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Table 3. Dietary consumption of energy, nutrients, and fatty acids in the NAFLD

NAFLD
/day Green vegetable juice supplementation
ow 4w 8W
Energy (kcal/kg IBW) Responders 35.4 + 4.1 34.6 + 4.7 33.0 £ 5.3
Non-responders 45.1 = 821% 45.1 = 6.51% 46.7 £ 9.7%
Protein (g/kg IBW) Responders 1.0 £ 0.1 1.3 £ 0.1* 1.2 + 0.1
Non-responders 1.4 + 04 1.8 + 0.3% 1.7 £+ 0.2%
Protein energy ratio (%) Responders 115 + 1.4 15.3 + 2.6 143 + 1.1*
Non-responders 12.5 + 1.9 15.7 + 6.3 149 + 2.8
Fat energy ratio (%) Responders 23.6 + 8.8 233 + 7.1 24.0 + 84
Non-responders 30.9 + 5.9 23.5 + 7.0 284 + 3.1
Carbohydrate energy (%) Responders 61.7 + 10.5 59.2 + 5.5 61.9 + 7.6
ratio Non-responders 55.7 + 8.1 59.4 + 7.7 55.9 + 4.7
Vitamin C (mg) Responders 107 = 69 251 + 61°* 245 + 80 *
Non-responders 95 + 37 236 £ 68 350 + 152
Vitamin E (mg) Responders 85 + 2.3 9.7 £ 4.1 9.7 £ 1.1
Non-responders 13.9 + 5.0 109 + 3.6 13.2 + 3.9
Dietary fiber (g/1,000kcal) Responders 6.4 £ 2.7 85 + 3.1 7.4 + 3.3
Non-responders 6.5 + 2.5 85 + 2.0 6.6 + 0.7
SFA (g Responders 15.8 + 14.4 12.6 + 6.9 13.3 + 8.8
Non-responders 20.9 + 8.3 16.7 £ 7.0 20.7 £ 4.0
MUFA (g Responders 15.9 + 9.2 16.8 + 9.6 15.7 + 8.0
Non-responders 29.7 + 10.3 20.6 + 9.6 25.3 + 9.2
PUFA (g) Responders 13.4 + 6.9 14.6 + 7.7 13.7 + 5.6
Non-responders 22.4 + 6.7 185 + 7.4 20.1 + 10.3
n-6 PUFA (g Responders 10.7 £ 5.1 10.9 £+ 6.2 109 + 4.0
Non-responders 17.1 + 6.9 13.8 =+ 7.6 16.8 =+ 10.0
n-3 PUFA (g Responders 2.8 £ 2.0 38 £ 1.6° 3.0 £ 1.9
Non-responders 6.3 = 1.5% 51 + 1.5 3.6 = 1.8

Values are means + SD.
*p<0.05; compared with 0 week, (Wilcoxon’s test).

1p<0.05; compared with Responders (Mann-Whitney U test).
SFA, saturated fatty acid; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid.
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Table 4. Fatty acid composition of erythrocyte membrane phospholipids (mol%)

§522% 1 520154

NAFLD
Fatty acid Green vegetable juice supplementation
oW 4 W 8W
Myristic acid (14:0) Responders 2.02 + 0.43 1.38 + 0.72 2.15 = 1.61
Non-responders 2.10 + 0.40 258 + 0.71% 2.19 + 0.17
Palmitic acid (16:0) Responders 34.00 + 1.45 30.70 + 4.81* 2851 + 3.79*
Non-responders 33.03 £ 1.03 32.79 £ 1.14 32.80 = 1.21
Stearic acid (18:0) Responders 20.15 + 2.57 19.61 + 1.77 18.46 + 1.51°T
Non-responders 19.80 + 0.90 19.32 + 1.52 20.61 + 1.54
Oleic acid (18:1) Responders 17.65 + 1.36 18.08 + 1.19 18.08 + 1.37
Non-responders 1849 + 0.72 19.42 + 0.89 18.55 + 0.15
Linoleic acid (18:2n-6) Responders 6.37 + 1.13 715 + 0.94* 851 + 0.79%
Non-responders 7.08 £ 1.03 6.72 £+ 0.52 6.12 + 0.50%
Dihomo-y-linolenic acid (20:3n-6) Responders 0.71 + 0.20 0.76 + 0.27 0.81 + 0.32
Non-responders 0.85 + 0.33 0.72 + 0.10 1.03 + 0.30
Arachidonic acid (20:4n-6) Responders 593 + 1.28 6.82 + 223 777 + 2.05%*
Non-responders 6.45 = 0.75 571 + 0.82 6.36 + 1.40
Eicosapentaenoic acid (20:5n-3) Responders 0.81 + 0.33 1.00 + 0.42 1.19 + 0.30*
Non-responders 0.77 £ 0.32 0.82 + 0.60 091 + 0.25
Docosapentaenoic acid (22:5n-3)  Responders 0.86 + 0.33 1.07 + 0.34 0.82 + 040f*
Non-responders 0.75 + 0.25 069 + 0.12% 0.78 + 0.12
Docosahexaenoic acid (22:6n-3) Responders 3.31 + 1.00 3.81 + 0.74 3.69 + 0.45
Non-responders 3.18 + 1.07 3.30 + 0.80 3.24 + 0.22
Total SFA Responders 59.56 + 3.98 55.07 + 5.97 53.21 + 5.50
Non-responders 57.69 £ 0.65 5825 + 0.64 5852 + 1.27
Total MUFA Responders 21.22 + 0.89 22.02 + 2.03 22.72 + 2.11
Non-responders 21.80 + 0.70 22.64 £+ 1.43 21.88 + 0.29
Total PUFA Responders 19.22 + 4.20 2292 + 490* 24.08 + 3.62*
Non-responders 20.50 + 1.34 19.11 + 1.31 19.60 + 1.54
Total n-6 PUFA Responders 14.08 + 2.66 16.96 + 3.62%* 18.30 + 2.96*
Non-responders 15.43 + 1.05 14.22 + 0.60 1450 + 1.86
Total n-3 PUFA Responders 5.14 + 1.62 596 + 1.46 5.79 £+ 0.94
Non-responders 508 + 1.13 489 £ 0.73 510 + 0.33
PUFA/SFA Responders 0.33 + 0.10 0.43 + 0.14* 0.46 + 0.12*
Non-responders 0.36 + 0.03 0.33 + 0.02 0.34 + 0.03
n-6/n-3 Responders 2.84 + 0.45 2.89 + 0.42 3.19 £ 0.46
Non-responders 3.15 + 0.77 294 + 0.35 2.86 + 0.53
D5D index (20:4n-6/20:3n-6) Responders 8.55 + 1.39 9.17 + 1.88 10.17 = 2.08*
Non-responders 8.17 + 245 793 + 0.36 6.28 = 0.55+%
Lipogenic index (16:0/18:2n-6) Responders 550 + 1.12 441 + 1.11*%* 3.39 + 0.64*t
Non-responders 4.73 + 0.69 4.89 + 0.22 5.39 + 0.58%

Values are means + SD.

*p<0.05; compared with 0 week, Tp<0.05; compared with 4 week (Wilcoxon’s test).
$p<0.05; compared with Responders (Mann-Whitney Utest).

SFA, saturated fatty acid; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid.
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Figure 2. Correlation between the changes
of RBC EPA and dietary vitamin C/PUFA ratio
during 8 weeks of green vegetable juice
supplementation in responders (r=0.829,
p=0.042) , non-responders (n.s.) , and all
subjects (n.s.) . RBC, red blood cell; EPA,
Eicosaentaenoic acid; PUFA, polyunsaturated
fatty acid.
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Figure 3. Correlation between changes of
the serum ALT level and RBC AA / DGLA
ratio during 8 weeks of green vegetable juice
supplementation in responders (r=-0.886,
p=0.019) , non-responders (n.s.) , and all
subjects (r=-0.783, p=0.013) . ALT, alanine
aminotransferase; RBC, red blood cell; AA,
arachidonic acid; DGLA, dihomo-y-linolenic
acid.

Table 5. Correlation between plasma a-tocopherol levels and vitamin C intake, serum ALT
level and fatty acid composition of erythrocyte membrane phospholipids in all subjects

r D
Vitamin C intake 0.506 0.014
Vitamin C/ PUFA intake 0.633 0.001
Serum ALT level -0.389 0.045
Fatty acids in erythrocyte membrane phospholipids
Palmitic acid (16:0) -0.566 0.002
Stearic acid (18:0) -0.451 0.018
Linoleic acid (18:2n-6) 0.591 0.001
Arachidonic acid (20:4n-6) 0.465 0.015
Eicosapentaenoic acid (20:5n-3) 0.390 0.045
Total SFA -0.471 0.013
Total MUFA 0.450 0.018
Total PUFA 0.423 0.028
Total n-6 PUFA 0.514 0.006
PUFA/SFA 0.452 0.018
Lipogenic index (16:0/18:2n-6) -0.629 0.000

SFA, saturated fatty acid; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid.
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Effects of Green Vegetable Juice Supplementation on Serum ALT Level
in Patients with Nonalcoholic Fatty Liver Disease
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Abstract Nonalcoholic fatty liver disease (NAFLD) is a disease to be found in ambulatory care and
health check-up frequently. In late years antioxidant therapy in NAFLD is tried, but there are few reports
about the effect of vitamin C intake. In this study, NAFLD outpatients were given green vegetable juice in
addition to a daily diet to be drunk for eight weeks, and we analyzed anthropometric measurements, clinical
data, dietary intakes, fatty acid composition in erythrocyte membrane phospholipid and plasma a -tocopherol
concentration to examine the effect of supplementation of green vegetable juice on serum ALT level and
plasma a -tocopherol concentration. After the supplementation of green vegetable juice, serum ALT level
was decreased in six of nine patients. It is suggested that green vegetable juice supplementation increases
intake of vitamin C, and particularly in NAFLD patients that an obesity index is mild (BMI<30) , fatty acid
metabolism may be improved by the increase in plasma a -tocopherol concentration and liver function may
be also improved.

Keywords : NAFLD, green vegetable juice, vitamin C, plasma a-tocopherol, fatty acid composition
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