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Plasma fatty acid (FA) composition includin? trans FA (TFA) (as determined
by gas chromatography) and dietary pattern immediately before the blood sampling (as determined
using self-administered diet history questionnaire) were analyzed in acute coronary syndrome (ACS)
patients, mean age of 62 on hospital admission and compared to that of age-adjusted healthy men.
Total FA and TFA levels were similar between ACS and controls. Linoleic trans isomers,
industrially-produced TFA were significantly higher, and the levels of palmitelaidic acid,
ruminant-derived TFA (R-TFA), arachidonic acid, and n-3 polyunsaturated FA n3-PUFA were
significantly lower in ACS patients. R-TFA was significantly directly associated with n3-PUFA. ACS
patients took significantly more sugar, confectionery, fat and oils, and significantly less
potatoes, vegetables, egg, and sea food, resulting in lower potassium, calcium, iron, cholesterol,
and n3-PUFA, in spite of similar energy intake compared with the control.
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(€)) AA = arachidonic acid; ACS = Acute coronary syndrome ; Alb =

Albumin; BMI = body mass index; Cr = creatinine; DGLA = dihomo-gamma linolenic acid; DHA =
docosahexaenoic acid; DPA = docosapentaenoic acid; EPA = eicosapentaenoic acid; FA = fatty
acid; HDL-C = high-density lipoprotein cholesterol; IP-TFA = industrially-produced trans

fatty acid ; LDL-C = low-density lipoprotein cholesterol; MUFA =
monounsaturated fatty acid ; N3-PUFA = n-3 polyunsaturated fatty acid n-
3 ; N6-PUFA = n-6 polyunsaturated fatty acid n-6 ;
Non-HDL-C = non-high-density lipoprotein cholesterol; R-TFA = ruminant-derived trans fatty
acid ; RLP-C = remnant lipoprotein cholesterol; SFA =
saturated fatty acid ; TFA = trans fatty acid ; TG = triglyceride;
TP = Total protein ; T-Bil = Total bilirubin
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61.4+10.1 62.2+11.4 66.1+10.4 0.029
BMI kg/m 246+34 24.6x4.5 24,6 +4.1 NS
TG, mg/d 127.3+81.1 126.3 £82.2 137.3+103.1 NS
NonHDL-C, mg/d 149.3+33.8 150.9 £40.3 139.2 £39.1 NS
LDL-C, mg/dl 124.4+29.6 127.9+37.1 115.2+£32.6 0.049
HDL-C, mg/dl 59.5+15.1 453+10.9 43.0+104 <0.0001
RLP-C, mg/dl 7.6+9.3 6.2+42 6.4+6.1 NS
T-P, g/di 7.4£0.2 (n=25) 72+0.7 6.9+08 0.04
Alb. g/dl 4.7+0.2 (n=25) 4.3+0.5 4.0+0.6 <0.001
T-Bil, mg/dl 0.6+ 0.3 (n=25) 0.8+0.4 0.8+ 0.4 0.14
Cr, mg/dl 0.88 £0.13 (n=25) 0.96 +0.52 1.02+ 0.56 NS
DGLA, ug/ml 363 +10.4 41.6+16.7 38.9+13.5 NS
AA,ng/ml 206.2+49.7 188.6+52.1 192.6 £50.3 NS
EPA, ng/ml 85.1 +46.7 60.6 +39.0 72.9+44.6 0.001
DHA, ng/ml 156.0 + 53.3 125.5+42.2 131.5+45.7 <0.0001
EPA+DHA, ng/ml 2412 +96.7 186.1 £75.5 204.3 £84.0 <0.0001
, nmol/ml
2877.8 +£239.9 2801.1 £467.1 2899.8 +469.7 NS
986.3 £95.7 882.7 +160.8 955.0 £169.1 <0.001
1891.5+193.2 1918.4 +345.3 1944.8 + 351.7 NS
3.35+0.51 3.37+0.65 3.68 +0.80 0.005
Isoleucine 673+123 67.4+21.0 80.1£243 <0.0001
Leucine 131.6 £18.0 128.4 £37.0 1452 +£41.0 0.006
Lycine 192.8 £26.5 159.6 £ 34.5 173.9+£394 <0.0001
Methionine, 27.5+4.6 213+6.2 23.0+6.3 <0.0001
Phenylalanine 62.7 +8.4 642 +16.4 65.8 £ 14.5 NS
Threonine 131.4+27.5 106.4 +24.6 106.5 £25.5 <0.0001
Tryptophan 59.1 +8.8 41.9+10.9 424 +10.1 <0.0001
Valine 232.3+32.0 219.9 +51.4 243.3 +54.6 0.005
Histidine 81.6 + 8.8 73.6 +12.7 73.0+13.9 <0.0001
n=43 n=51 n=23
kcal./day 2113.8 £445.9 2166.8 £1162.2 21524 +911.4 NS
g/day 67.3+28.2 73.5+45.5 74.0 £36.5 NS
g/day 49.6 £22.1 67.3+46.2 63.9 +44.1 NS
g/day 200.0 = 88.2 280.7 £151.3 288.2+114.7 0.002
€
TFA R-TFA ACS
(0.17 + 0.06 vs 0.20 =+ 0.06% p<0.0I) HDL-C n3-PUFA
IP-TFA ACS (0.68 =+ 0.17 vs 0.60
= 0.20%) IP-TFA ACS
LDL-C nonHDL-C ACS EPA DHA AA
2 ACS
(n=49) ACS (n=66) p
Age, years 61.5+10.1 62.2+11.5 0.483
BMI, kg/cm? 246+34 244+42 0.892
T-P, g/dL 7.4+0.2(25) 7.1+£0.7 0.006
Alb, g/dL 4.7+0.2 (25) 41+0.5 <0.0001
T-hil, g/dL 0.6 £0.3 (25) 08+04 0.028
Creatinine, mg/dL 0.88 +0.13 1.02 +0.54 0.943
Glucose, mg/dL 91.2+16.6 148.5+60.9 <0.0001
Triglyceride, mg/dL 125.8+£79.8 111.3+69.3 0.299
Non-HDL-C, mg/dL 148.1 £33.8 143.8 +35.8 0.507
LDL-C, mg/dL 123.4+£29.5 123.1 +34.7 0.954
HDL-C, mg/dL 59.8+15.0 43.7+11.2 <0.0001
Total fatty acids, mg/L 3640.9 +£ 1096.9 3329.2 +£1062.1 0.138
TFAs, % 1.67+0.34 1.70 £0.32 0.622
16:1 7t (Palmitelaidic), % 0.20 £ 0.06 0.17 £ 0.06 0.011
Total C18 transisomers, % 1.47+0.32 1.53+0.30 0.393
Total 18:1 TFAs, % 0.87+0.19 0.85+0.22 0.449




Total 18:2 TFAS, % 0.60 +0.20 0.68+0.17 0.015
Total R-TFA, % 0.30 +0.08 0.28 £ 0.09 0.178
Total IP-TFA, % 1.37+0.30 1.41+£0.28 0.483
(6 FAS), % 30.17 + 0.23 30.88 + 0.24 0.041
14:0 (Myristic), % 0.70 £ 0.20 0.85+0.35 0.025
16:0 (Palmitic), % 2191+ 1.37 22.68 £ 1.67 0.021
18:0 (Stearic), % 7.06 +0.63 6.90 + 0.64 0.203
20:0 (Arachidic), % 0.12 + 0.04 0.12 + 0.05 0.870
22:0 (Behenic), % 0.15+0.05 0.17 £ 0.06 0.156
24:0 (Lignoceric), % 0.22 + 0.09 0.16 + 0.06 <0.0001
MUFA (9 MUFAS), % 25.16 £ 0.41 27.53 +0.34 <0.0001
16:1 (Palmitoleic), % 1.87 +£0.60 2.09+0.70 0.148
Total Oleic cis isomers, % 22.80 +0.39 25.02+0.31 <0.0001
18:1 9c (Oleic), % 20.27 £2.75 22.52+2.47 <0.0001
18:1 11c, % 2.00+0.25 2.00+0.33 0.671
18:112¢c, % 0.14 +0.07 0.12+0.06 0.306
18:1 13c, % 0.13 +£0.07 0.11£0.05 0.169
18:114c, % 0.16 +0.07 0.17 £ 0.07 0.246
18:1 15¢c, % 0.10 +0.05 0.10 +0.05 0.946
20:1 (Eicosenoic) n9, % 0.15+0.04 0.16 £ 0.04 0.145
24:1 (Nervonic) n9, % 0.34+0.19 0.25+0.14 0.010
n3-PUFA (4 PUFAS), % 8.62 +0.40 6.66 +0.31 <0.0001
18:3 (Alpha-linolenic) n3, % 0.66 + 0.24 0.73+£0.26 0.188
20:5 (EPA) n3, % 2.43+1.30 1.73+1.23 0.001
22:5 (DPA) n3, % 0.66 +0.25 0.59 +0.24 0.065
22:6 (DHA) n3, % 4.87+1.48 3.61+1.24 <0.0001
n6-PUFA (7 PUFAS), % 34.39+£0.57 33.24 +£0.44 0.107
18:2 (Linoleic) n6, % 26.62 +4.03 25.93 £3.49 0.320
18:3 (Gamma-linoleic) n6, % 0.29+0.15 0.25+0.15 0.089
20:2 (Eicosadienoic) n6, % 0.18 +0.03 0.19 +0.03 0.045
20:3 (DGLA) n6, % 1.04 +0.23 1.15+0.34 0.045
20:4 (AA) n6, % 6.01+1.14 545+ 1.17 0.008
22:4 (Docosatetraenoic) n6, % 0.12 £0.03 0.13£0.04 0.040
22:5 (DPA) n6, % 0.13 + 0.04 0.12 + 0.04 0.086
EPA plus DHA, % 7.30 +2.64 5.35+2.32 <0.0001
EPA plusDHA /AA 1.26 +£0.51 1.02+0.51 0.016
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(n=25) ACS n=122 p
60.8+ 2.36 62.6+ 1.07 0.611
BMI, kg/ 24.9+ 0.78 25.3+ 0.34 0.618
Glucose, mg/dL 84+ 20 145+ 61 <0.001
TG, mg/dL 125+ 70 142+ 95 0.582
nonHDL-C, mg/dL 152+ 42 154+ 31 0.759
HDL-C, mg/dL 63+ 14 44+ 11 <0.001
LDL-C, mg/dL 128+ 26 128+ 37 0.790
EPA, u g/mL) 88.7+ 50.0 70.7+ 45.2% 0.046
DHA, p g/mL) 157.2+ 50.9 135.3+ 48.7% 0.051
AA, p g/mL) 224 .2+ 53.6 207.2+ 56.4% 0.085
kcal 2220+ 195 2215+ 91 0.490
g 83.8+ 7.2 74.7+ 3.4 0.135
g 63.8+ 7.5 66.8+ 3.5 0.358
g 268.0+ 27.2 295.7+ 12.9 0.188
mg 5241+ 407 4662+ 184 0.098
g 13.3¢ 1.0 11.8+ 0.5 0.098
mg 2994+ 243 2408+ 111 0.016




mg 619+ 63 497+ 29 0.043
mg 304+ 30 276+ 14 0.205
mg 1244+ 117 1102+ 55 0.146
mg 9.8+ 0.8 7.6+ 0.4 0.010
SFA, g 16.52+ 2.10 18.01+ 0.98 0.265
MUFA, g 23.01+ 2.75 23.74+ 1.26 0.406
PUFA, g 15.76+ 1.72 15.27+ 0.78 0.400
n3-PUFA, g 3.34% 0.33 2.79+ 0.14 0.056
n6-PUFA, g 12.36+ 1.45 12.60+ 0.66 0.440
, Mg 475+ 48 337+ 22 0.005
, 0 14,6+ 1.4 13.0+ 0.6 0.143
, 0 3.6+ 0.4 3.2+ 0.2 0.193
, 0 10.6+ 1.0 9.4+ 0.5 0.149
, 0 456.4+ 52.3 492.7+ 25.4 0.278
, 0 50.1+ 5.1 20.6+ 2.4 <0.001
, 0 7.7+ 2.8 15.5+ 1.3 0.008
, 0 47.2+ 13.6 76.8+ 6.2 0.026
, 0 14.2+ 3.9 24.2+ 1.5 0.004
, 0 73.5+ 16.7 55.0+ 7.1 0.144
, 0 99.0+ 24.7 112.6+ 9.4 0.725
, g 126.8+ 18.7 88.7+ 7.3 0.016
, 0 208.2+ 16.5 101.8+ 7.1 <0.001
, 0 99.0+ 12.5 77.5+£ 5.8 0.062
, 0 91.9+ 11.2 81.8+ 5.2 0.211
, 0 51.7+ 8.1 33.2+ 3.6 0.019
, 0 119.5+ 29.9 129.3+ 14.0 0.387
, 0 456.4+ 52.3 492.7+ 25.4 0.278
®
ACS
ACS TFA
3
1 Koba S, Takao T, Shimizu F, Ogawa M, Ishii Y, Yokota Y, FuruyamaF, Tsunoda F, Shoji M, Harris

WS, TakadaA: Comparison of Plasma Levels of Different Species of Trans Fatty Acidsin Japanese
Male Patients with Acute Coronary Syndrome Versus Healthy Men. Atherosclerosis 2019;284:173-
180. doi: 10.1016/j.atherosclerosis.2019.02.025. PMID: 30921600
2. Shimizu F, Ishii Y, Ogawa M, Takao T, Koba S, TakadaA: Effects of various foods intakes on plasma
levels of trans fatty acids in Japanese old men. Food and Nutrition Science 2018;9(7): 797-805. Doi

10.4236/fns.2018.97059

3. TakadaA, Shimizu F, Ishii Y, Ogawa M, Takao T, Koba S, Carnethon MR, Harris WS. Plasma fatty
acid composition in men over 50 in the USA and Japan. Food and Nutrition Science 2018;9(6):703-
710. doi 10.4236/fns.2018.96054

Profiles and EPA/AA or DHA/AA in Male Petients with Coronary Artery Disease.

10
1.
2019 3 29
2.
22
3.

2018 12 1

2019
17

12

- Different Association between Atherogenic Lipid

83



10.

€))

@

w3 24
14 2018 7 15

24 2018 7 14
Arai K, Koba S, Oishi Y, Nomura K, Sakai K, Kosaki R, Kondo S, Yokota Y, Tsunoda F, Shoji M
Hamazaki Y: Impact of Dietary Habits on Atherogenic Lipid Profiles and EPA/AA or DHA/AA in Male
Patients with Coronary Artery Disease. 82 2018 3 23

71
2017 5 21 P.138
Aral K, Koba S, Sakai K, Nakamura, Yokota Y, Tsunoda F, Shoji M, Kobayashi Y: EPA/AA Rather than
DHA/AA is Better Biomarker for Atherogenic Lipid Profile in Patients with Coronary Heart Disease. 81
2017 3 18

2017;20(Suppl.):S145. 20 2017

19
2 BV ANE Y T —3 90 & FORESH
2016;19(Supplement):S45. 2016 1 9
0
0

Yuya Yokota

00465105

Mokoto Shoji

50384392

Fumiyoshi Tsunoda

60384393

Akatsuki Kokaze
Mutsumi Ogawa
Tetsuya Takao
Fumiko Shimizu
Akikazu Takada
Miki Motohashi
William S Harris
Fumiaki Furuyama
Ken Arai
Eiji Toyosaki



