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1 (N=83) (N=128)
Cases Control P
n (%) n (%)
) <20 5(6) 5(4) 0.99
20-29 12(15) 20(16)
30-39 21(25) 34(26)
40-49 24(29) 36(28)
50-59 6(7) 10(8)
>60 15(18) 23(18)
46(55) 69(54) 0.83
37(45) 59(46)
Body mass index (kg/m?) <21.0 45(54) 43(33) <0.01
21.0-235 23(28) 42(33)
>23.6 15(18) 43(33)
Present 6(7) 5(4) 0.35
Present 5(6) 20(16) 0.048
Never 44(53) 72(56) <0.01
Ever 32(39) 26(20)
Current 7(8) 30(24)
Never 24(29) 47(36) <0.01
Ever 29(35) 18(14)
Current 30(36) 63(50)
1 +
(kJ) Median (IQR) 8168.3(6768.4-9792.0) 8158.1(6776.1-9645.7) 0.79
(g/4184 kJ) Mean (SD) 24.2(7.0) 25.9(7.3) 0.09
(g/4184 kJ) Mean (SD) 7.4(2.5) 8.3(2.3) 0.01
(9/4184 kJ) Mean (SD) 9.9(3.2) 10.7(3.5) 0.12
(9/4184 kJ) Mean (SD) 6.6(1.9) 6.6(2.1) 0.81
n6 (9/4184 kJ) Mean (SD) 5.4(1.6) 5.5(1.7) 0.48
n3 (9/4184 kJ) Mean (SD) 1.3(0.43) 1.2(0.48) 0.16
né/n3 Mean (SD) 4.4(1.2) 4.9(1.1) <0.01
(mg/4184 kJ) Mean (SD) 171.1(71.1) 153.8(62.6) 0.06
(g/4184 kJ) Mean (SD) 9.0(3.1) 9.9(3.4) 0.06
(g/4184 kJ) Mean (SD) 5.2(1.6) 5.4(1.7) 0.45
(9/4184 kJ) Mean (SD) 0.080(0.03) 0.071(0.027) 0.03
(g/4184 kJ) Median (IQR) 0.78(0.57-0.99) 0.83(0.68-0.96) 0.46
DHA (g/4184 kJ) Median (IQR) 0.21(0.14-0.31) 0.15(0.10-0.22) <0.01
EPA (g/4184 kJ) Median (IQR) 0.12(0.073-0.18) 0.09(0.05-0.14) <0.01
DPA (g/4184 kJ) Median (IQR) 0.037(0.026-0.056) 0.029(0.021-0.041) <0.01
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1()

Cases Control P
n (%) n (%)
1
(kJ) Median IQR)  8173.2(7100.5-10503.1)  8036.4(6862.7-9652.0)  0.52
(/4184 kJ) Mean (SD) 24.7(6.7) 25.9(7.0) 0.20
(9/4184 kJ) Mean (SD) 7.8(2.3) 8.3(2.3) 0.07
(9/4184 kJ) Mean (SD) 10.2(3.1) 10.7(3.4) 0.25
(9/4184 kJ) Mean (SD) 6.5(1.7) 6.6(2.0) 0.73
né (9/4184 kJ) Mean (SD) 5.4(1.47) 5.5(1.69) 0.48
n3 (9/4184 kJ) Mean (SD) 1.25(0.41) 1.19(0.47) 0.33
n6/n3 Mean (SD) 4.5(1.1) 4.9(1.1) <0.01
(Mmg/4184 kJ) Mean (SD) 163.5(66.9) 154.0(61.3) 0.29
(g/4184 kJ) Mean (SD) 9.3(2.9) 9.9(3.3) 0.14
(g/4184 kJ) Mean (SD) 5.2(1.4) 5.4(1.7) 0.45
(9/4184 kJ) Mean (SD) 0.077(0.03) 0.071(0.025) 0.17
(g/4184 kJ) Median IQR)  0.78(0.57-0.98) 0.82(0.69-0.95) 0.43
DHA (g/4184 kJ) Median IQR)  0.19(0.14-0.29) 0.15(0.09-0.22) <0.01
EPA (/4184 kJ) Median (IQR)  0.11(0.074-0.17) 0.09(0.05-0.13) <0.01
DPA (g/4184 kJ) Median (IQR)  0.034(0.025-0.050) 0.029(0.021-0.038) <0.01
1 T
(g/4184 kJ) Median (IQR)  34.8(22.1-52.2) 28.2(18.5-40.5) 0.014
(g/4184 kJ) Median (IQR)  32.5(20.0-42.7) 34.2(22.7-52.6) 0.21
(g/4184 kJ) Median IQR)  18.5(9.4-28.3) 12.1(5.0-23.6) 0.014
(g/4184 kJ) Median (IQR)  29.7(7.2-81.7) 46.5(12.0-102.3) 0.03
(g/4184 kJ) Median IQR)  0.088(0.00-0.47) 0.00(0.00-0.37) 0.36
(g/4184 kJ) Median (IQR)  8.5(6.0-12.1) 10.0(7.2-12.4) 0.11
(g/4184 kJ) Median (IQR)  5.5(4.7-6.7) 5.6(4.3-7.1) 0.97
1 T
(g/4184 kJ) Median (IQR)  34.0(21.1-51.4) 28.1(18.2-39.7) 0.02
(/4184 kJ) Median IQR)  35.1(21.4-49.5) 35.0(24.8-51.8) 0.86
(g/4184 kJ) Median (IQR)  16.1(5.3-27.2) 12.8(5.4-24.6) 0.20
(g/4184 kJ) Median (IQR)  37.2(7.3-84.7) 46.5(12.0-102.3) 0.06
(g/4184 kJ) Median (IQR)  0.088(0.00-0.49) 0.00(0.00-0.37) 0.33
(g/4184 kJ) Median (IQR)  8.9(6.0-12.4) 10.0(7.2-12.6) 0.19
(/4184 kJ) Median IQR)  5.3(4.7-6.6) 5.7(4.3-7.0) 0.74

, Wilcoxon rank-sum test, 2
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Conditional logistic regression model

1 1
Tertile Pfortrend  Tertile Pfor trend
1(lowest) 2 3(highest) 1(lowest) 2 3(highest)
Daily intake(g/4184kJ) * <24.3 24.3-29.0 29.1+ <24.4 24.4-28.74 28.75+
No. case/controls 42/43 24/42 17/43 40/43 24/42 19/43
Multivariate OR (95%Cl) * 1 1.01(0.38-2.72) 0.81(0.30-2.25) 0.66 1 0.82(0.31-2.16)  0.78(0.31-1.96) 0.6
Daily intake(g/4184kJ) <75 7.5-9.61 9.62+ <7.60 7.60-9.54 9.55+
No. case/controls 40/43 30/42 13/43 40/43 28/42 15/43
Multivariate OR (95%Cl) * 1 1.54(0.58-4.09) 0.76(0.27-2.14) 0.61 1 1.45(0.56-3.74)  0.62(0.24-1.64)  0.37
Daily intake(g/4184kJ) <9.55 9.55-11.9 12.0+ <9.58 9.58-11.6 11.7+
No. case/controls 37/43 24/42 22/43 35/43 25/42 23/43
Multivariate OR (95%Cl) * 1 1.12(0.46-2.73) 1.06(0.41-2.70) 0.89 1 1.05(0.40-2.75)  0.88(0.36-2.15)  0.76
Daily intake(g/4184kJ) T <6.05 6.05-7.26 7.27+ <6.05 6.05-7.038 7.039+
No. case/controls 34/43 19/42 30/43 33/43 18/42 32/43
Multivariate OR (95%Cl) * 1 0.60(0.24-1.49) 1.28(0.50-3.23) 0.76 1 0.55(0.19-1.59) 1.16(0.47-2.88)  0.80
n6 Daily intake(g/4184kJ) <51 5.1-6.16 6.17+ <5.138 5.138-6.034 6.035+
No. case/controls 37/43 23/42 23/43 37/43 24142 22/43
Multivariate OR (95%Cl) * 1 0.70(0.29-1.66) 0.78(0.30-2.03) 0.55 1 0.60(0.24-1.52)  0.70(0.27-1.77)  0.39
n3 Daily intake(g/4184kJ) <0.99 0.99-1.347 1.348+ <0.98 0.98-1.323 1.324+
No. case/controls 21/43 27/42 35/43 24/43 28/42 31/43
Multivariate OR (95%Cl) * 1 1.04(0.41-2.65) 1.60(0.63-4.06) 0.32 1 1.01(0.40-2.57)  1.41(0.57-3.47)  0.45
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)

1 1
Tertile Tertile
1(lowest) 2 3(highest) Pfortrend 1(lowest) 2 3(highest) Pfor trend
n6/n3 Daily intake <4521 4521-5.15 5.16+ <4.6 4.6-5.19 5.2+
No. case/controls 46/43 19/42 18/43 44/43 18/42 21/43
Multivariate OR (95%Cl)* 1 0.32(0.12-0.88) 0.25(0.09-0.69) <0.01 1 0.28(0.10-0.79)  0.26(0.10-0.68)  <0.01
Daily intake(mg/4184kJ) T <130.6 130.6-174.9 175.0+ <128.6 128.6-175.1 175.2+
No. case/controls 24143 23/42 36/43 27143 23/42 33/43
Multivariate OR (95%Cl)* 1 1.62(0.60-4.38) 1.92(0.79-4.63) 0.16 1 1.40(0.54-3.65)  1.58(0.65-3.84)  0.32
Daily intake(g/4184kJ) <8.94 8.94-11.084 11.085+ <9.13 9.13-10.985 10.986+
No. case/controls 41/43 23/42 19/43 40/43 23/42 20/43
Multivariate OR (95%Cl)* 1 0.98(0.41-2.35) 0.86(0.34-2.15) 0.75 1 0.98(0.53-1.84)  0.70(0.36-1.36)  0.55
Daily intake(g/4184kJ) <4.97 4.97-5.975 5.976+ <5.03 5.03-5.85 5.86+
No. case/controls 38/43 22/42 23/43 38/43 23/42 22/43
Multivariate OR (95%Cl)* 1 0.64(0.27-1.52) 0.76(0.30-1.96) 0.49 1 0.58(0.23-1.46)  0.70(0.27-1.81)  0.39
Daily intake(g/4184kJ) T <0.0625 0.0625-0.0826  0.0827+ <0.06307  0.06307-0.080 0.081+
No. case/controls 24/43 20/42 39/43 29/43 18/42 36/43
Multivariate OR (95%Cl)* 1 1.41(0.53-3.72) 2.37(0.96-5.81) 0.056 1 0.99(0.38-2.59)  1.95(0.79-4.81) 0.13
Daily intake(g/4184kJ) <0.734 0.734-0.904 0.905+ <0.734 0.734-0.882 0.883+
No. case/controls 36/43 18/42 29/43 35/43 19/42 29/43
Multivariate OR (95%Cl)* 1 0.41(0.15-1.12) 1.01(0.40-2.55) 0.92 1 0.46(0.17-1.27)  0.97(0.40-2.37)  0.90
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2.(

)

During the preceding 1 month

The preceding 1 year

Tertile Tertile
1(lowest) 2 3(highest) Pfortrend 1(lowest) 2 3(highest) Pfor trend
DHA Daily intake(g/4184kJ) <0.114 0.114-0.2053 0.2054+ <0.1173  0.1173-0.186 0.187+
No. case/controls 10/43 31/42 42/43 10/43 31/42 42/43
Multivariate OR (95%Cl) 1 5.10(1.51-17.21) 5.47(1.66-17.99) <0.01 1 5.28(1.41-19.80) 7.22(2.09-24.95) <0.01
EPA Daily intake(g/4184kJ) <0.065 0.065-0.1178 0.1179+ <0.065 0.065-0.1133 0.1134+
No. case/controls 15/43 25/42 43/43 13/43 33/42 37/43
Multivariate OR (95%Cl) 1 3.02(0.93-9.84)  3.81(1.27-11.42) 0.021 1 6.36(1.60-25.20) 6.91(1.88-25.44) <0.01
DPA Daily intake(g/4184kJ) <0.023 0.023-0.0359 0.036+ <0.0228 0.0228-0.0348 0.0349+
No. case/controls 16/43 24/42 43/43 17/43 27/42 39/43
Multivariate OR (95%Cl) 1 2.26(0.79-6.43)  5.34(1.61-17.70) <0.01 1 2.38(0.80-7.06)  4.83(1.56-14.95) <0.01
T (mg/4184 kJ)
IBMI( uc
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3.1 Unconditional logistic regression model
1
Tertile
1(lowest) 2 3(highest) Pfor trend
n-6/n-3 Daily intake <45 45513 5.13+
No. case/controls 36/57 22/57 21/57
Multivariate OR (95%CI) ¢ 1 0.62(0.28-1.38)  0.63(0.28-1.41)  0.27
DHA Daily intake(g/4184kJ) <0119  0.119-0.202 0.202+
No. case/controls 9/57 37/57 33/57
Multivariate OR (95%ClI) 1 3.74(1.51-9.26) 3.20(1.27-8.07) 0.025
EPA Daily intake(g/4184kJ) <0.069  0.069-0.1178 0.1178+
No. case/controls 13/57 31/57 35/57
Multivariate OR (95%Cl) 1 2.29(0.98-5.35) 2.53(1.07-6.01) 0.043
DPA Daily intake(g/4184kJ) <0.0232  0.0232-0.0366 0.0366+
No. case/controls 17/57 31/57 31/57
Multivariate OR (95%Cl) 1 2.15(0.95-4.86) 1.99(0.85-4.64)  0.13
(mg/4184 kJ)
(6 ) BMI( ) uc
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4.1 Conditional logistic regression model
Variables Tertile Pfor trend
1(lowest) 2 3(highest)

Daily intake(g/4184kJ) * <21.92 21.92-35.4 35.5+

No. case/controls 21/43 26/42 36/43

Multivariate OR (95%Cl) * 1 1.60(0.72-3.52) 1.32(0.59-2.91) 0.68
Daily intake(g/4184kJ) T <27.7 27.7-41.9 42.0+

No. case/controls 30/43 23/42 30/43

Multivariate OR (95%CI) * 1 0.81(0.37-1.81) 1.26(0.58-2.72) 0.50
Daily intake(g/4184kJ) T <7.337 7.337-20.79 20.8+

No. case/controls 22/43 28/42 33/43

Multivariate OR (95%ClI) * 1 1.00(0.45-2.21) 1.50(0.71-3.18) 0.35
Daily intake(g/4184kJ) T <26.2 26.2-78.7 78.8+

No. case/controls 39/43 21/42 23/43

Multivariate OR (95%CI) 1 0.51(0.23-1.12) 0.70(0.33-1.49) 0.86
Daily intake(g/4184kJ) T 0.0-0.052 0.053-0.539 0.54+

No. case/controls 4175 26/27 16/26

Multivariate OR (95%ClI) * 1 1.28(0.59-2.74) 0.81(0.36-1.79) 0.28
Daily intake(g/4184kJ) T <8.48 8.48-11.87 11.88+

No. case/controls 38/43 22/42 23/43

Multivariate OR (95%CI) * 1 0.80(0.37-1.72)  0.84(0.40-1.77) 0.70
Daily intake(g/4184kJ) T <4.75 4.75-6.65 6.66+

No. case/controls 24/43 39/42 20/43

Multivariate OR (95%ClI) * 1 1.65(0.64-4.27) 0.84(0.28-2.60) 0.73

(mg/4184 kJ)
BMI(




51 Unconditional logistic regression model
Variables Tertile Pfor trend
1(lowest) 2 3(highest)

Daily intake(g/4184kJ) * <22.42 22.42-36.9 37.0+

No. case/controls 22/57 26/57 31/57

Multivariate OR (95%Cl) * 1 1.60(0.72-3.52) 1.32(0.59-2.91) 0.47
Daily intake(g/4184kJ) T <27.0 27.0-41.9 42.0+

No. case/controls 27/57 21/57 31/57

Multivariate OR (95%CI) * 1 0.81(0.37-1.81) 1.26(0.58-2.72) 0.54
Daily intake(g/4184kJ) T <7.3 7.3-20.49 20.5+

No. case/controls 24/57 24/57 31/57

Multivariate OR (95%ClI) * 1 1.00(0.45-2.21) 1.50(0.71-3.18) 0.27
Daily intake(g/4184kJ) T <25.9 25.9-75.5 75.6+

No. case/controls 34/57 21/57 24/57

Multivariate OR (95%CI) 1 0.51(0.23-1.12) 0.70(0.33-1.49) 0.32
Daily intake(g/4184kJ) T <0.053 0.053-0.539 0.54+

No. case/controls 45/92 20/39 14/40

Multivariate OR (95%ClI) * 1 1.28(0.59-2.74) 0.81(0.36-1.79) 0.73
Daily intake(g/4184kJ) T <8.33 8.33-11.73 11.74+

No. case/controls 35/57 21/57 23/57

Multivariate OR (95%CI) * 1 0.80(0.37-1.72)  0.84(0.40-1.77) 0.64
Daily intake(g/4184kJ) T <4.70 4.70-6.49 6.50+

No. case/controls 17/57 43/57 19/57

Multivariate OR (95%ClI) * 1 2.81(1.22-6.51) 1.38(0.53-3.65) 0.62

(mg/4184 kJ)
(6 ) BMI( ) ucC

-94-




1)

2)

3)

4)

5)

6)

7)

8)

9)

MoritaN, Toki S, Hirohashi T, et al. Incidence and prevalence of inflammatory bowel disease in Japan: nationwide
epidemiological during the year 1991. J Gastroenterol. 1995; 30: 1-4.
Japan Intractable Diseases Information Center (2018). The number of ulcerative colitis patients authorized to receive
financial aid by prefectural governments in Japan from 1975 to 2016.

(Accessed November 11, 2018 at http://www.nanbyou.or.jp/entry/62)

Fuyuno Y, Yamazaki K, Takahashi A, et al. Genetic characteristics of inflammatory bowel disease in a Japanese
population. J Gastroenterol. 2016; 51(7): 672-81.

Ng SC, Tang W, Leong RW, et al. Environmental risk factors in inflammatory bowel disease: a population-based case-
control study in Asia-Pacific. Gut. 2015; 64: 1063-1071.
Aniwan S, Tremaine WJ, Raffals LE, Kane SV, Loftus Jr EV. Antibiotic Use and New-Onset Inflammatory Bowel
Disease in Olmsted county, Minnesota: A Population-Based Case-Control Study. J Crohns Colitis. 2018; 12: 137-144.
Simopoulos AP. The importance of the ratio of omega-6/omega-3 essential fatty acids. Biomed. Pharmacother. 2002;
56: 365-379.
John S, Luben R, Shrestha SS, Welch A, Khaw KT, Hart AR. Dietary n-3 polyunsaturated fatty acids and the aetiology
of ulcerative colitis: a UK prospective cohort study. Eur J Gastroenterol Hepatol. 2010; 22: 602-6.

Uchiyama K, Nakamura M, Odahara S, Koido S, Katahira K, Shiraishi H, Ohkusa T, Fujise K, Tgjiri H. N-3
polyunsaturated fatty acid diet therapy for patients with inflammatory bowel disease. Inflamm Bowel Dis. 2010; 16:
1696-707.
KVK Reddy, KA Naidu. Maternal and neonatal dietary intake of balanced n[J6/n[13 fatty acids modulates
experimental

colitisin young adult rats. Eur J Nutr. 2016; 55: 1875-1890.

10) Ueda T, Hokari R, Higashiyama M, et al. Beneficial effect of an omega-6 PUFA-rich diet in non-steroidal anti-

inflammatory drug-induced mucosal damage in the murine small intestine. World J Gastroenterol. 2015; 21: 177-186.

11) Matsunaga H, Hokari R, Kurihara C, et al. Omega-3 fatty acids exacerbate DSS-induced colitis through decreased

adiponectin in colonic subepithelial myofibroblasts. Inflamm Bowel Dis. 2008; 14: 1348-57. doi: 10.1002/ibd.20491.

12) Ministry of Agriculture, Forestry and Fisheriesin Japan. (Accessed October 8, 2019 at

https://www.mhlw.go.jp/file/05-Shingikai - 10901000-K enkoukyok u-Soumuka/0000042631.pdf)

13) Okada Y, Tsuzuki Y, Sato H, et al. Trans fatty acids exacerbate dextran sodium sulphate-induced colitis by promoting

the up-regulation of macrophage-derived proinflammatory cytokines involved in T helper 17 cell polarization. Clin
Exp Immunol. 2013; 174: 459-71.

-05-



