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Effect of dietary lipid composition on trans-intestinal cholesterol excretion
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Small intestine has a pathway for the excretion of cholesterol from blood
into the lumen (TICE). In the present study, we investigated whether the TICE is involved in the
cholesterol-lowering effects of fish oil and ezetimibe, in rodent. Fish oil increased faecal
cholesterol excretion by 41%, and increased the expression of Abcg5/g8 in the small intestine, which

is thought to be associated with faecal cholesterol excretion, suggesting that fish oil may be
associated with TICE. Ezetimibe did not increase intestinal Abcg5/g8 expression or faecal
cholesterol excretion, but increase hepatic Abcg5/g8 expression. The combination of fish oil and
ezetimibe markedly improved fatty liver. The improvement was associated with increased hepatic
Abcg5/g8 and Mdr2 expression. These results suggest that fish oil promotes TICE and ezetimibe
promotes cholesterol excretion from the liver into bile. The combination was efficient for the
reduction of hepatic lipid.
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TG 73 95 ClI 67%~
79 P 0.001 EZ 39 95 CI 19%—~58 P 0.033 F EZ 83 95 CI 78
~88 P 0.001
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F TC 33 95 CI 24 -41 P 0. 001 HDL-C 41 95 ClI 34 -48
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Cl 13 -32 P 0.002 HDL-C F EZ 45 95 CI 38
~51 P 0.001
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C F EZ F+EZ
TG (mg/dl) 392.4 + 157.1 |106.3 + 31.8 241.0 £+ 102.0 68.0 £ 27.4
TC (mg/dl) 74.3 + 11.5 50.1 + 8.7 66.7 + 6.9 47.4 £ 9.5
HOL-C (mg/dl) |25.9 + 3.1 15.3+ 2.4 27.8 £ 1.2 20.0 £+ 3.3
TG 23.0 £ 8.7 13.9+ 5.4 32.2 + 10.6 3.6+ 1.2
(mg/g tissue)
TG 524.0 + 228.6 |270.5 = 115.4 624.3 + 172.6 70.8 + 28.4
(mg/whole liver)
CH 1.6 £+ 0.5 1.2+ 0.7 1.9+ 0.9 0.2+ 0.1
(mg/g tissue)
CH 36.0 + 10.2 23.4 + 14.2 36.3 + 12.5 4.4+ 1.3
(mg/whole liver)
Fecal TG 0.8+ 0.2 0.4+ 0.2 0.6 + 0.2 0.4+ 0.1
(mg/g feces)
Fecal CH 2.5+ 0.5 3.6 + 0.5 3.2+ 0.7 2.6 £ 0.4
(mg/g feces)
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F+EZ Abcg5 Abcg8  mRNA 1380 95
Cl  965%—~1795 P 0.001 442 95 CI 270%—~613 P 0.001
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P 0.006 HMG-CoA synthase  mRNA F+EZ
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SREBP-1c 1+ 0.17 0.93+ 0.23 0.88+ 0.10 0.43+ 0.03
HMGCoAR 1+ 0.12 0.61+ 0.05 1.12+ 0.09 1.48+ 0.27
LDLreceptor 1+ 0.15 1.09+ 0.13 0.67+ 0.09 1.04+ 0.05
ABCA1 1+ 0.07 1.00+ 0.09 1.08+ 0.04 1.29+ 0.14
ABCG5 1+ 0.14 5.63% 0.67 8.83+ 3.15 15.31+ 3.71
ABCG8 1+ 0.09 1.32+ 0.20 2.60+ 0.75 5.42+ 0.87
MTTP 1+ 0.08 0.98+ 0.05 0.87+ 0.03 0.74+ 0.03
SR-B1 1+ 0.09 0.99+ 0.10 1.30+ 0.06 1.05+ 0.10
NPC1L1 1+ 0.23 0.28+ 0.11 0.71+ 0.16 0.42+ 0.18
Ntcp 1+ 0.09 1.09+ 0.08 1.16x 0.06 1.08+ 0.04
Bsep 1+ 0.05 1.18+ 0.12 1.29+ 0.04 1.26+ 0.05
Ostalpha 1+ 0.15 1.20+ 0.17 1.29+ 0.21 1.27+ 0.14
Ostheta 1+ 0.60 0.81+ 0.28 0.61+ 0.13 0.66+ 0.11
Asbt 1+ 0.15 1.10+ 0.09 1.26x 0.15 1.29+ 0.14
BAAT 1+ 0.05 1.17+ 0.10 0.98+ 0.08 0.77+ 0.02
SHP 1+ 0.21 2.01+ 0.53 0.96+ 0.31 1.76x 0.85
Cyp7al 1+ 0.28 1.42+ 0.28 0.64+ 0.11 0.48+ 0.11
Cyp27al 1+ 0.03 1.04+ 0.06 0.95+ 0.06 0.85+ 0.05
Mrp2 1+ 0.06 1.14+ 0.15 1.07+ 0.12 1.02+ 0.06
Mrp3 1+ 0.16 1.58+ 0.18 0.99+ 0.03 1.41+ 0.11
Mrp4 1+ 0.17 1.03+ 0.12 0.96+ 0.05 1.22+ 0.05
Oatplal 1+ 0.06 1.14+ 0.13 0.93+ 0.04 0.66+ 0.05
Oatplad 1+ 0.05 1.77+ 0.23 1.21+ 0.07 1.01+ 0.05
Oatplb2 1+ 0.08 1.16x 0.15 1.45+ 0.16 0.88+ 0.11
Sult2al 1+ 0.12 0.74+ 0.13 0.96+ 0.12 0.87+ 0.11
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Abcg5 Abcg8  mRNA F+EZ C 244 95 CI 77
-411 P 0.006 841 95 CI 302 -1381 P 0.008
Asbt  mRNA C F+EZ 970 95 Cl 345%—~1602 P
0.004 HDL SR-B1  mRNA EZ F 56 95 ClI 48%~
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C F EzZ F+EZ
LDLreceptor 1+ 0.15 1.09+ 0.15 1.36x 0.24 0.95% 0.11
ABCA1 1+ 0.36 0.93+ 0.21 0.58+ 0.06 0.78+ 0.07
ABCG5 1+ 0.15 2.10+ 0.30 1.88+ 0.17 3.44+ 0.85
ABCG8 1+ 0.16 6.37+ 1.26 3.76+ 1.38 9.41+ 2.75
MTTP 1+ 0.13 1.08+ 0.17 1.50+ 0.35 1.29+ 0.26
SR-B1 1+ 0.14 0.64+ 0.06 1.47+ 0.33 0.72+ 0.20
NPC1L1 1+ 0.15 1.09+ 0.16 1.83+ 0.43 1.16% 0.28
Ostalpha 1+ 0.18 1.20+ 0.23 1.88+ 0.37 1.59+ 0.48
Ostbeta 1+ 0.13 1.41+ 0.29 2.29+ 0.41 1.74+ 0.42
Asbt 1+ 0.18 7.09+ 1.33 4.13+ 0.86 10.74+ 3.21
SHP 1+ 0.33 1.93+£ 0.35 1.57+ 0.27 2.48+ 0.54
Mrp2 1+ 0.14 4.20+ 0.73 2.70+ 0.58 4.90+ 1.16
Mrp3 1+ 0.16 1.47+ 0.14 1.18+ 0.18 1.39+ 0.18
Mrp4 1+ 0.08 0.96+ 0.11 0.87+ 0.18 1.25+ 0.24
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