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Table 4-16. Fatty acid composition of the control
diet and the diet containing the mixture of

sphingomyelin and phosphatidylcholine
Control diet Test diet

%o
16:0 7.13+0.24 8.20+0.37
18:0 2.77+0.12 3.15+0.05
18:1(n-9) 12.76+0.19 13.83+0.04
18:1(n-7) 0.76+0.03 0.80+0.02
18:2 76.42+0.34 73.59+0.56

Data are mean+SEM for 3 samples.

Table 4-17. Sterol levels of the control diet and
the diet containing the mixture of sphingomyelin
and phosphatidylcholine

Control diet Test diet

ug/g diet
Cholesterol 35.02+1.58 33.57+0.71

Campesterol 11.55+0.33 12.03+0.25
Stigmasterol 6.13+0.21 6.21+0.28
B-Sitosterol 49.49+1.10 51.41+1.58
B-Sitostanol 9.48+0.69 9.64+0.23

Data are mean+SEM for 3 samples.
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Table 4-18. Growth parameters in SAMR1 and SAMPS8 fed the control diet or the

sphingomyelin containing diet in experiment 1 and 2

Groups ANOVA ‘
' R1-C R1-S P8-C P8-S Strain Diet SxD
Initial
0.1% Sph 33.0+0.2 32.6+0.2 28.0+0.3 27.6£0.3 P<0.05 NS NS
0.5% Sph 21.6+0.3 21.6+0.4 19.2+0.3 19.310.3 P<0.05 NS NS
Final
0.1% Sph 36.0+0.8 35.0+0.8 31.7¢+0.6  30.4+0.6 P<0.05 NS NS
0.5% Sph 34.3+0.5 32.9+0.5 28.9+0.3 29.1+0.5 P<0.05 NS NS
0.1% Sph ~ 3.00+0.66  2.38+0.60 3.71+0.47 2.75+0.59 NS NS NS
0.5% Sph 16.9+0.5 15.2+0.5 13.3+0.4 13.8£0.7 P<0.05 NS NS
Food intake
0.1% Sph  4.53+0.13  4.55+0.11 4.70+0.18 4.50+0.13 NS NS NS
0.5% Sph  4.69+0.05 4.52+0.07 4.4810.05 4.40+0.06 P<0.05P<0.05NS
Food
0.1% Sph  0.023+0.005 0.019+0.004 0.028+0.004 0.022+0.005 NS NS NS
0.5% Sph  0.139+0.004 0.129+0.005 0.114+0.004 0.121+0.006 P<0.05 NS NS

Data are mean+SEM for 10 or 11 mice per group. R1-C and P8-C; SAMR1 and
SAMPS fed the control diet, respectively. R1-S and P8-S; SAMR1 and SAMPS fed
0.1% or 0.5% sphingomyelin diet, respectively. Sph; sphingomyelin, NS; not
significant.



Table 4-19. Liver and mucosal weight and mucosal protein in SAMR1 and SAMPS8

fed the control diet or the diet containing sphingomyelin in experiment 1 and 2

Groups ANOVA

) R1-C R1-S P8-C P8-S Strain Diet SxD
Liver

0.1% Sph  1.84+0.06 1.77+0.06 1.61+0.05 1.49+0.06 P<0.05 NS NS
0.5% Sph ~ 2.04+0.10 2.03+0.06 1.58+0.05 1.55+0.06 P<0.05 NS NS
Liver

0.1% Sph  5.10+0.10 5.00+0.12 5.08+0.09 4.89+0.15 NS NS NS
0.5% Sph  5.89+0.23 6.03+0.19 5.37+0.14 5.38+0.11 P<0.05 NS NS
0.1% Sph  0.238+0.015 0.232+0.017 0.238+0.019 0.229+0.011 NS NS NS
0.5% Sph  0.646+0.666 0.666+0.020 0.577+0.021 0.550+0.020 P<0.05 NS NS
Ieum

0.1% Sph  0.198+0.023 0.182+0.013 0.211+0.020 0.149+0.012 NS P<0.05 NS
0.5% Sph  0.243+0.019 0.261+0.029 0.199+0.013 0.195+0.013 P<0.05 NS NS
Mucosal

Jejunum

0.1% Sph 34.0+2.7 37.2+1.8 34.4+2.9 35.0+1.8 NS NS NS
0.5% Sph 98.41+5.4 95.9+1.8 86.41+3.6 79.7+4.1 P<0.05 NS NS
Ileum

0.1% Sph 24.5+2.4 25.9+0.8 21.7+14 20.5+1.2 P<0.05 NS NS
0.5% Sph 35.7+3.3 35.7+4.4 26.2+2.0 25.1+2.1 P<0.05 NS NS

Data are mean+SEM for 10 or 11 mice per group. R1-C and P8-C; SAMRI1 and
SAMPS fed the control diet, respectively. R1-S and P8-S; SAMR1 and SAMPS fed
0.1% or 0.5% sphingomyelin diet, respectively. Sph; sphingomyelin, NS; not
significant.
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Table 4-20. Fecal weight, fecal lipid weight and apparent lipid absorption rate in
SAMRI1 and SAMPS fed the control diet or the sphingomyelin containing diet in

experiment 1 and 2

Groups ANOVA
R1-C R1-S P8-C P8-S Strain Diet SxD
Fecal
0.1% Sph  2.65+0.12 2.431+0.04 2.55+0.14 2.08+0.17 NS P<0.05 NS
0.5% Sph  2.24+0.08 2.19+0.10 2.35+0.05 2.22+0.05 NS NS NS

0.1% Sph  20.5:0.8 21.4+1.7 39.0:+45 28.5:1.5 P<0.05 NS NS

0.5% Sph  18.7+1.2° 17.3:+1.6* 27.5:+1.7° 18.0+1.5° P<0.05P<0.05P<0.05
(%)

0.1% Sph  98.3:0.1" 98.2:0.1®> 97.1:0.2° 98.0:0.2° P<0.05P<0.05P<0.05

0.5% Sph  98.3:0.1> 98.4+0.1° 97.5+0.1° 98.4+0.1° P<0.05 P<0.05P<0.05
Data are mean+SEM for 6 mice per group. R1-C and P8-C; SAMR1 and SAMP8
fed the control diet, respectively. R1-S and P8-S; SAMR1 and SAMPS8 fed 0.1% or
0.5% sphingomyelin diet, respectively. superscript letters show
significant difference at P<0.05 by Scheffé method. Sph; sphingomyelin, NS; not
significant.
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Table 4-21. Villus and crypt heights and crypt cell proliferation rate in SAMR1

and SAMPS fed the control diet or the sphingomyelin containing diet in experiment

1 and 2
Groups ANOVA
R1-C R1-S P8-C P8-S Strain Diet SxD
Villus
Jejunum

0.1% Sph 350+14 367+22 310+13 276+13 NS NS NS
0.5% Sph 590126 613130 567+15 608126 NS NS NS
Ileum

0.1% Sph 14416 16015 15017 137+5 NS NS NS
0.5% Sph 179+10 18448 171+12 19818 NS NS NS

Jejunum

0.5% Sph 10816 11243 109+3 114+4 NS NS NS
lleum

0.5% Sph  77.0+2.6  83.0+2.8 67.2+2.7 74.8+1.7 P<0.05P<0.05 NS
_____cell rate h)

Jejunum

0.5% Sph 10.6+£0.7 11.4+0.4 9.56+0.64 10.0+0.8 NS NS NS
Ileum

0.5% Sph  9.94+0.91 11.5+0.8 6.98+0.40 7.28+0.60 P<0.05 NS NS
Data are meantSEM for 3 or 5 mice per group. R1-C and P8-C; SAMR1 and
SAMPS fed the control diet, respectively. R1-S and P8-S; SAMR1 and SAMPS fed
0.1% or 0.5% sphingomyelin diet, respectively. Sph; sphingomyelin, NS; not
significant.



Table 4-22. Alkaline phosphatase and sucrase activities in SAMR1 and SAMPS8
fed the control diet or the sphingomyelin containing diet in experiment 1 and 2
Groups ANOVA
R1-C R1-S P8-C P8-S Strain Diet SxD

Alkaline

Jejunum

0.1% Sph 0.517+0.067 0.728+0.096 0.711+0.105 0.723+0.157 NS NS NS
0.5% Sph  1.22+0.09  1.16+£0.07 1.08+0.09 1.28+0.11 NS NS NS
Ileum

0.1% Sph  0.442+0.060 0.353+0.035 0.318+0.031 0.371+0.043 NS NS NS
0.5% Sph  0.122+0.010 0.129+0.008 0.131+0.010 0.129+0.009 NS NS NS
Sucrase sucrose

Jejunum

0.1% Sph  1.23+0.07 1.23+0.05 1.18+0.07 1.15+0.07 NS NS NS
0.5% Sph  1.10£0.07  1.20+0.03 0.95+0.04 1.04+0.08 P<0.05NS NS
Ileum

0.1% Sph 0.572+0.056 0.530+0.040 0.516+0.047 0.495+0.039 NS NS NS
0.5% Sph 0.505+0.012 0.382+0.037 0.447+0.027 0.434+0.030 NS P<0.05 NS
Data are mean+SEM for 6 mice per group. R1-C and P8-C; SAMR1 and SAMPS8
fed the control diet, respectively. R1-S and P8-S; SAMR1 and SAMPS8 fed 0.1% or
0.5% sphingomyelin diet, respectively. Sph; sphingomyelin, NS; not significant.



Table 4-23. Mucosal lipid levels in SAMR1 and SAMPS8 fed the control diet or the

sphingomyelin containing diet in experiment 1 and 2

Groups

R1-C R1-S P8-C P8-S
Jejunum
0.1% Sph  13.6+3.2 7.42+1.38 13.6+3.1  7.89+1.94
0.5% Sph  10.5+2.3 13.7+1.7 6.26+1.44 8.08:+2.41
Ileum
0.1% Sph  11.8+4.1 10.2+2.6 19.4+3.9 20.716.0
0.5% Sph  30.2+6.0 43.1+10.1 11.5+2.1 13.2+3.2
Cholesterol
Jejunum
0.1% Sph  19.1+2.0 14.9+0.7 18.6+1.7 15.5+0.6
0.5% Sph  14.4+1.2 14.9+0.6 14.2+0.3 16.2+0.8
Ileum
0.1% Sph  20.6+2.6 15.61+0.4 20.4+1.9 17.9+1.4
0.5% Sph  17.0+0.6 15.9+1.4 18.0+1.4 20.5+1.7
Jejunum
0.1% Sph 149+9 138+3 160+14 143+7
0.5% Sph  104.6+6.3 106.3+6.6  96.1+3.9 101.6+4.2
Ileum
0.1% Sph 136+13 121+10 10716 118+9
0.5% Sph ~ 79.9+8.1 90.6+6.6 84.2+5.5 80.11+6.6

ANOVA

Strain Diet SxD

NS P<0.05
P<0.05 NS

NS NS

P<0.05 NS

NS P<0.05

NS NS

NS NS

P<0.05 NS

P<0.05 NS

P<0.05 NS

P<0.05 NS
P<0.05 NS

NS
NS

NS

NS

NS

NS

NS

NS

NS

NS

NS
NS

Data are mean+SEM for 6 mice per group. R1-C and P8-C; SAMR1 and SAMPS8
fed the control diet, respectively. R1-S and P8-S; SAMR1 and SAMPS8 fed 0.1% or
0.5% sphingomyelin diet, respectively. Sph; sphingomyelin, NS; not significant.
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Table 4-24. MGAT and DGAT activities in the small intestine in SAMR1 and SAMPS fed the control

diet or the sphingomyelin containing diet in experiment 3

Groups ANOVA
R1-C R1-S P8-C P8-S Strain Diet SxD
pmol/min/mg protein
MGAT 28.7+2.9 29.8+1.1 30.2+2.0 31.0+1.5 NS NS NS
DGAT 9.19+0.60 8.46+0.91 4.58+1.01 2.57+0.97 P<0.05 NS NS

Data are mean+SEM for 5 mice per group. R1-C and P8-C; SAMR1 and SAMPS fed the control diet,
respectively. R1-S and P8-S; SAMR1 and SAMPS8 fed 0.5% sphingomyelin diet, respectively. MGAT;

monoacylglycerol acyltransferase, DGAT; diacylglycerol acyltransferase, NS; not significant.
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Table 4-25. Fatty acid composition of total phospholipid in the small intestine in
SAMR1 and SAMPS fed the control diet or the sphingomyelin containing diet in

experiment 1

Groups ANOVA
R1-C R1-S P8-C P8-S Strain Diet SxD
weight%
16:0 13.3+1.2 15.0+0.6 13.8+0.6 16.7+0.2 NS P<0.05 NS
16:1 0.7+0.3 1.0+0.2 0.6+0.2  0.5+0.2 NS NS NS
18:0 25.0+0.5 23.1+0.6 22.8+0.9 23.2+0.2 NS NS NS
18:1 8.0+0.8 7.1+0.5 6.9+0.2 6.6+0.3 NS NS NS
18:2 29.6+1.1 28.9+0.7 30.6+1.2 31.5+0.9 NS NS NS
20:3 (n-6) 1.8+0.4 1.5+0.1 1.3+0.1 1.410.1 NS NS NS
20:4 (n-6) 14.4+0.3 14.2+0.5 13.5+1.0 14.2+0.7 NS NS NS
22:4 (n-6) s0.8+0.2 0.7+0.0 0.6+0.1 0.740.1 NS NS NS

22:5 (n-6) 0.5+0.1 0.4£0.0 0.610.1 0.5+0.1 P<0.05 NS NS
22:6 (n-3) 2.6+0.2 2.610.1 2.210.2  2.210.1 P<0.05 NS NS
Data are mean+SEM for 5 mice per group. R1-C and P8-C; SAMR1 and SAMPS8
fed the control diet, respectively. R1-S and P8-S; SAMR1 and SAMPS8 fed 0.1%

sphingomyelin diet, respectively. NS; not significant.
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Table 4-26. Fatty acid composition of total phospholipid in the small intestine in
SAMRI1 and SAMPS fed the control diet or the sphingomyelin containing diet in

experiment 2

Groups ANOVA
R1-C R1-S P8-C P8-S Strain Diet SxD
weight %

16:0 14.5+0.6 15.6+0.6 15.1+0.5 14.9+0.2 NS NS NS
16:1 0.610.1 1.0£0.2 0.5+0.1 0.910.1 NS P<0.05 NS
18:0 27.2+0.4 25.8+0.6 26.9+0.3 26.2+0.5 NS P<0.05 NS
18:1 7.4+0.2 7.240.3 7.6£0.3  6.9+0.2 NS NS NS
18:2 28.8+0.4 30.8+0.7 28.1+0.7 31.4+0.4 NS P<0.05 NS
20:3 (n-6) 1.7+0.1 1.7+0.1 1.510.0 1.4+0.0 P<0.05 NS NS
20:4 (n-6) 15.240.1 13.0+0.5 15.2+0.3 13.3+0.4 NS P<0.05 NS
22:4 (n-6) 0.8+0.0 0.9+0.0 0.8+0.0 0.9+0.0 NS P<0.05 NS
22:5 (n-6) 1.1+0.1 0.7¢0.1 1.2+0.1 0.8+0.0 NS P<0.05 NS
22:6 (n-3) 1.2+0.1 1.1+0.0 1.110.0 1.2+0.1 NS NS NS

Data are mean+SEM for 6 mice per group. R1-C and P8-C; SAMR1 and SAMPS8
fed the control diet, respectively. R1-S and P8-S; SAMR1 and SAMPS8 fed 0.5%

sphingomyelin diet, respectively. NS; not significant.
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Figure 4-5. Intestinal mRNA abundance for fatty acid metabolism-related
proteins in SAMR1 and SAMPS fed the control diet or the sphingomyelin
containing diet in experiment 2

Groups
R1-C  RI1-S P8-C P8-S

Apo B * ? Q’ .

Apo A-IV

PPARa

PPARy

PPARbS

FAT

I-FABP

L-FABP

18S

R1-C and P8-C; SAMR1 and SAMPS fed the control diet, respectively. R1-S
and P8-S; SAMR1 and SAMPS fed 0.5% sphingomyelin diet, respectively.
Apo; apolipoprotein, PPAR; peroxisome proliferator-activated receptor, FAT;
fatty acid translocase, I-FABP; intestinal fatty acid binding protein, L-FABP;
liver FABP, 18S; 18S ribosomal RNA, NS; not significant.



Table 4-27. Intestinal mRNA abundance for fatty acid metabolism-related proteins
in SAMR1 and SAMPS fed the control diet or the sphingomyelin containing diet

in experiment 2

Groups ANOVA
R1-C R1-S P8-C P8-S Strain Diet SxD
Arbitrary unit

Apo B 1.00+0.40 1.42+0.43 3.79+0.29 2.77+0.33 P<0.05 NS NS
Apo A-IV  1.00+0.07 1.09+0.12 1.42+0.24 1.85+0.18 P<0.05 NS NS
PPARa 1.00+0.20 1.05+0.22 0.92+0.11 0.99+0.21 NS NS NS
PPARy 1.00+0.08 1.06+0.10 0.91+0.07 0.95+0.13 NS NS NS
PPARbD 1.00+0.26 1.40+0.38 2.87+0.59 2.42+0.65 P<0.05 NS NS
FAT 1.00+0.23 1.58+0.43 2.84+0.38 2.26+0.50 P<0.05 NS NS
I-FABP 1.00+0.21 0.88+0.25 1.10+0.23 1.35+0.39 NS NS NS
L-FABP 1.00+0.03 0.93+0.10 1.10+0.08 1.00+0.10 NS NS NS
18S 1.00+0.07 0.96+0.07 0.92+0.17 0.83+0.21 NS NS NS

Data are mean+SEM for 5 mice per group. R1-C and P8-C; SAMR1 and SAMPS8
fed the control diet, respectively. R1-S and P8-S; SAMR1 and SAMPS8 fed 0.5%
sphingomyelin diet, respectively. Apo; apolipoprotein, PPAR;peroxisome
proliferator-activated receptor, FAT; fatty acid translocase, I-FABP; intestinal
fatty acid-binding protein, L-FABP; liver FABP, 18S; 18S ribosomal RNA, NS;

not significant.



Table 4-28. Serum and liver lipid levels in SAMR1 and SAMPS8 fed the control
diet or the sphingomyelin containing diet in experiment 1 and 2
Groups ANOVA
R1-C R1-S P8-C P8-S Strain Diet SxD

Serum

0.1% Sph  82.9+5.0 94.0+6.3 92.3+7.2 98.0+5.6 NS NS NS
0.5% Sph  78.4+3.1 98.3+8.1 85.8+5.0 108+10 NS P<0.05 NS
Cholesterol

0.1% Sph 227+10 20719 14143 131+2  P<0.05P<0.05NS
0.5% Sph 284+10 22418 22316 154+8  P<0.05P<0.05 NS
0.1% Sph 309+13 27711 22117 200+4  P<0.05P<0.05NS
0.5% Sph ~ 394+12 30717 300+5 216+x11 P<0.05P<0.05NS
Liver

liver)

0.1% Sph  36.815.0 34.4+4.7 52.2+2.7 47.915.0 NS NS NS
0.5% Sph  38.8+5.2 61.2+6.1 28.1+4.2 29.6+5.6 P<0.05P<0.05NS
Cholesterol liver)
0.1% Sph  2.81+0.19  2.88+0.15 3.27+0.11 3.37+0.27 P<0.056 NS NS
0.5% Sph  3.46+£0.10  3.64+0.19 3.211+0.08 2.941+0.17 P<0.05 NS NS
liver)
0.1% Sph  31.3+0.8 31.5+1.6 29.9+0.4 30.9+1.0 P<0.05 NS NS
0.5% Sph  29.41+0.6 29.51+0.7 30.21+0.8 32.0+0.6 P<0.05 NS NS
Data are mean+SEM for 6 mice per group. R1-C and P8-C; SAMR1 and SAMPS8
fed the control diet, respectively. R1-S and P8-S; SAMR1 and SAMPS8 fed 0.1% or
0.5% sphingomyelin diet, respectively. Sph; sphingomyelin, NS; not significant.
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Table 4-29. Growth parameters in SAMPS8 fed the control diet, the sphingomyelin
diet or the phosphatidylcholine diet in experiment 4

Groups Control Sph PC
Initial body weight (g) 20.21+0.1 20.1+0.4 20.1+0.4
Final body weight (g) 28.7+0.5 28.1+0.6 27.5+0.6
Gain (g) 8.5410.28 7.96+0.53 7.5410.62
Food intake (g/day) 4.44+0.04 4.41+0.07 4.38+0.06
Food efficiency 0.0641+0.0020 0.0602+0.0037 0.0625+0.0026
Liver weight (g) 1.44+0.03 1.44+0.03 1.381+0.04
Relative liver weight 5.10+0.08 5.12+0.08 5.18+0.12
Jejunum weight (g) 0.53110.022 0.509+0.017 0.554+0.019
Ileum weight (g) 0.217+0.007 0.224+0.013 0.211+0.011
Jejunum protein (mg) 80.8+2.4 74.8+2.7" 83.4+1.5°
Ileum protein (mg) 29.9+1.1 33.2+1.2 31.3+2.0

Data are meantSEM for 13 mice (Control), 14 mice (Sph) or 12 mice (PC).
*Different superscript letters show significant differences at P<0.05 by PLSD
method. Sph; sphingomyelin, PC; phosphatidylcholine.
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Table 4-30. Fecal weight, fecal lipid weight and apparent lipid absorption rate in
SAMPS fed the control diet, the sphingomyelin diet or the phosphatidylcholine

diet in experiment 4

Groups Control Sph PC

Fecal weight (6 days) 2.47+0.04 2.451+0.07 2.35+0.05
Fecal lipid weight (ng/6 days) 74.4+1.9° 65.5+2.0° 68.4+2.6%
Lipid absorption (%) 94.3+0.2° 95.0+0.2° 94.6+0.2°

Data are mean+SEM for 10 mice per group. *Different superscript letters show
significant differences at P<0.05 by PLSD method. Sph; sphingomyelin, PC;
phosphatidylcholine.
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Table 4-31. Villus, crypt and muscularis heights and alkaline
phosphatase and sucrase activities in SAMPS8 fed the control diet, the
sphingomyelin diet or the phosphatidylcholine diet in experiment 4

Groups Control Sph PC
Villus height (zm)

Jejunum 566144 451+44 502152

Ieum 11547 13347 127+6
Crypt height (zm)

Jejunum 49.014.7 43.0+2.5 46.5+6.2

Ileum 33.0+2.4 35.5+1.3 35.5+2.5
Muscularis height (um)

Jejunum 23.5+2.5 18.5+3.0 24.0+3.7

leum 25.5+1.9 28.0+2.2 20.0+3.3
Alkaline phosphatase (umol p-nitrophenol formed/min/mg protein)

Jejunum 1.40+0.08 1.37+0.05 1.74+0.28

Ieum 0.123+0.013 0.149+0.026 0.129+0.013
Sucrase (umol sucrase hydrolyzed/min/mg protein)

Jejunum o 1.170.07" 0.962+0.044"

leum 0.394+0.044 0.434+0.050 0.495+0.066

Data are mean+SEM for 4 mice per group. *Different superscript
letters show significant differences at P<0.05 by PLSD method. Sph;
sphingomyelin, PC; phosphatidylcholine.
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Table 4-32. Mucosal lipid levels in SAMPS8 fed the control diet, the
sphingomyelin diet or the phosphatidylcholine diet in experiment 4

Groups Control Sph PC
ug/mg protein
Triglyceride
Jejunum 10.6+3.0% 20.3+4.9° 7.36+0.71°
Tleum 180+34% 250+37" 119+45°
Cholesterol
Jejunum 16.4+1.1 18.5+0.8 15.8+1.0
Ileum 20.7+2.1 17.3+0.5 17.8+0.9
Phospholipid
Jejunum 123+7° 135+3° 12846
Ileum 10517 112+2 112+9

Data are meantSEM for 4 mice (Control, PC) or 5 mice (Sph).
*Different superscript letters show significant difference at P<0.05
by PLSD method. Sph; sphingomyelin, PC; phosphatidylcholine.
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Table 4-33. Fatty acid composition of triglyceride in the small
intestine of SAMPS8 fed the control diet, the sphingomyelin diet
or the phosphatidylcholine diet in experiment 4

Groups Control Sph PC

16:0 18.8+3.4 23.7+0.6 18.3+3.3
16:1 4.7+1.4 6.2+0.6 3.4+0.9
18:0 44+14 3.840.6 6.2+1.3
18:1(n-9) 28.4+2.0 26.1+1.0 25.5+0.6
18:1(n-7) 2.3+0.3 2.010.1 2.010.1
18:2(n-6) 34.5+1.1 32.7+0.7 36.6+2.8

Data are mean+SEM for 4 mice (Control, PC), 5 mice (Sph). Sph;
sphingomyelin, PC; phosphatidylcholine.



Table 4-34. Fatty acid composition of total phospholipids in the

small intestine of SAMPS8 fed the control diet, the sphingomyelin

diet or the phosphatidylcholine diet in experiment 4

Groups

16:0

16:1

18:0

18:1(n-9)
18:1(n-7)
18:2(n-6)
20:3(n-6)
20:4(n-6)
22:4(n-6)
22:5(n-6)
22:6(n-3)

Control

14.010.1
0.810.1
25.1+0.3
1.60.0
2.30.3"
29.8+0.2"
1.2+0.0
15.30.3
1.2+0.1
1.8+0.1°
1.0+0.1°

Sph

14.1+0.2
1.0+0.1
23.31+0.6
1.4+0.0
2.0+0.1°
34.0+0.5°
1.210.0
13.2+0.3"
1.1+0.1
1.00.1°
1.0+0.1°

PC

14.3+0.23
0.6+0.1
24.7+0.7
1.6+0.1
2.0£0.1°
31.6+0.7°
1.3+0.1
14.2+0.4°
1.1+0.0
1.2+0.1°
1.4+0.1°

Data are meantSEM for 4 mice (Control, PC), 5 mice (Sph).

*>Different superscript letters show significant difference at P<0.05
by PLSD method. Sph; sphingomyelin, PC; phosphatidylcholine.
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Table 4-35. Serum lipid levels in SAMP8 fed the control diet, the
sphingomyelin diet or the phosphatidylcholine diet in experiment 4

Groups Control Sph PC
mg/dl

Triglyceride 90.2+6.4 1018 103+10

Cholesterol 16218° 11919° 14418°

Phospholipid 263+9" 204+10° 249+8"

Data are mean+SEM for 13 mice (Control), 14 mice (Sph) or 12 mice
(PC). Different superscript letters show significant difference at
P<0.05 by PLSD method. Sph; sphingomyelin, PC; phosphatidylcholine.
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Table 4-36. Fecal sterol excretion in SAMP8 fed the control diet, the
sphingomyelin diet or the phosphatidylcholine diet in experiment 4

Groups Control Sph PC
mg/day

Cholesterol 0.719+0.049" 0.912+0.127° 0.732+0.066"

Coprositostanol 0.314+0.025 0.329+0.045 0.348+0.030

Campesterol 0.083+0.003 0.079+0.004 0.099+0.010

B-Sitosterol 0.274+0.009 0.279+0.013 0.316+0.030

Total plant sterol 0.672+0.035 0.687+0.058 0.763+0.057

Data are mean+SEM for 5 mice per group. ®Different superscript letters
show significant difference at P<0.05 by PLSD method. Sph; sphingomyelin,
PC; phosphatidylcholine.
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Table 4-37. Growth parameters in SAMR1 and SAMPS8 fed the control diet or the sphingomyelin plus phosphatidylcholine

diet for 3 or 6 months in experiment 5

3 months 6 months 3 factor ANOVA
R1-C R1-SP P8-C P8-SP R1-C R1-SP P8-C P8-SP Strain, Diet, Period

Initial body weight (g)

25.1+0.4° 25.0+0.3° 21.1+0.4*  20.9+0.3" 25.4+0.5° 25.7+0.3° 22.7+0.2° 22.4:0.2° Strain, Period, SxP
Final body weight (g)

42.5+0.6 41.1+0.5 35.4+1.0 33.2+1.0 44.8+1.2 45.5+1.1 38.5+1.0 37.4+0.6 Strain, Period
Body weight gain (g)

17.4+0.6 16.1+0.4 14.3+0.6 12.4+0.8 19.4+1.2 19.8+0.9 15.8+1.0 15.0+0.6 Strain, Period
Food intake (g/day)

4.38+0.08 4.31+0.05 4.49+0.09 4.48+0.12 4.05+0.06 4.15+0.05 4.39+0.07 4.42+0.06 Strain, Period

Food efficiency (g gain/g intake)

0.044+0.002 0.041+0.001 0.035+0.002 0.030+0.002 0.027+0.002 0.027+0.001 0.020+0.001 0.019+0.001 Strain, Diet, Period
Data are mean+SEM for 10 or 11 mice per group. R1-C and P8-C; SAMR1 and SAMPS8 fed the control diet, respectively.
R1-SP and P8-SP; SAMR1 and SAMPS fed the diet containing a mixture of sphingomyelin and phosphatidylcholine at the
0.2% level, respectively. ®bDjfferent superscript letters show significant difference at P<0.05 by Scheffé method. NS; not

significant.



Table 4-38. Liver and mucosal weights and mucosal protein in SAMR1 and SAMPS8 fed the control diet, the sphingomyelin
plus phosphatidylcholine diet for 3 or 6 months in experiment 5

3 months 6 months 3 factor ANOVA
R1-C R1-PS P8-C P8-PS R1-C R1-PS P8-C P8-PS  Strain, Diet, Period
Liver weight (g)
2.02+0.05 1.86+0.06 1.49+0.07 1.40+0.04 2.17+0.13 1.99+0.09 1.58+0.07 1.52+0.03 Strain, Diet, Period
Relative liver weight (g/100 g body weight)
4.76+0.10 4.52+0.14 4.231+0.18 4.22+0.11 4.82+0.20 4.36+0.13 4.11+0.08 4.08+0.08 Strain, Diet
Jejunum weight (g)
0.669+0.029 0.634+0.030 0.583+0.005 0.610+0.013 0.697+0.014 0.706+0.018 0.669+0.026 0.631+0.027 Strain, Period
Ileum weight (g)
0.240+0.021 0.241+0.010 0.212+0.012 0.226+0.031 0.295+0.022 0.289+0.012 0.325+0.023 0.319+0.017 Period

Jejunum protein (mg)

13616 140+8 11944 12915 180+11 18017 148+4 154+11 Strain, Period
Ileum protein (mg)
57.7+1.7 55.6+1.4 50.0+2.5 52.6+8.3 103+6 110+2 10615 1028 Period

Data are mean+SEM for 10 or 11 mice per group. R1-C and P8-C; SAMR1 and SAMPS8 fed the control diet, respectively.
R1-PS and P8-PS; SAMR1 and SAMPS fed the diet containing a mixture of phosphatidylcholine and sphingomyelin at the
0.2% level, respectively. NS; not significant.



Table 4-39. Fecal weight, fecal lipid weight and apparent lipid absorption rate in SAMR1 and SAMPS8 fed the control diet or
the sphingomyelin plus phosphatidylcholine diet for 3 or 6 months in experiment 5
3 months 6 months 3 factor ANOVA

R1-C R1-SP P8-C P8-SP R1-C R1-SP P8-C P8-SP Strain, Diet, Period

Fecal weight (g/6 days)

2.38+0.11 2.3410.05 2.52:0.05 2.44+0.13  1.98+0.06 2.16+0.06 2.26+0.13 2.09+0.07  Period
Fecal lipid weight (mg/6 days)

43.213.0° 40.315.6° 66.5+2.1° 64.3:8.0°  33.9+1.9° 30.6+1.2° 41.126.7° 35.3:3.1*  Strain, Period, SxP
Lipid absorption (%)

95.9:0.4° 96.1+0.5° 94.0:0.3° 94.2:0.5°  96.2:0.1° 96.6+0.1° 95.620.6° 96.0+0.3°  Strain, Period, SxP

Data are mean+SEM for 5 mice per group. R1-C and P8-C; SAMR1 and SAMPS fed the control diet, respectively. R1-SP and
P8-SP; SAMR1 and SAMPS8 fed the diet containing a mixture of sphingomyelin and phosphatidylcholine at the 0.2% level,
respectively. ®Different superscript letters show significant difference at P<0.05 by Scheffé method. NS; not significant.
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Table 4-40. Villus, crypt and mascularis heights in the small intestine in SAMR1 and SAMPS8 fed the control diet or the

sphingomyelin plus phosphatidylcholine diet for 3 or 6 months in experiment 5

3 months 6 months 3 factor ANOVA

R1-C R1-SP P8-C P8-SP R1-C R1-SP P8-C P8-SP Strain, Diet, Period
Villus height (um)
Jejunum 516+42®° 615:23™  701160¢ 643+20°  565:28°™ 562+53%° 477:+24® 555+40°  Period, SxP, SxDxP
Heum 178+10° 183+9° 15019  180+7" 179+9°  192+4°  140+10*° 19618 Strain, Diet, SxD
Crypt height (um)
Jejunum 56.8+4.5 63.0£3.3 66.416.7 69.7+2.2  59.2¢3.2 61.0+2.7 51.2¢3.3 64.0+35 NS
Ieum 48.4+7.1 53.0+3.7 41.616.7 52.7+3.4 37.2+4.2 40.7¢1.0 33.6+1.9 38.7+2.0 Diet, Period
Mascularis height (um)
Jejunum 86.0+5.8 33.3+6.2 37.6:+5.2 387.7+54  34.8+4.5 37.0t4.6 48.415.2 53.0:5.0  Period
Neum 41.7 47.0+4. 32.4+5.8° 42.0:6.2® 41.2+5.2% 41.7+5.4®  SxDxP

Data are mean+SEM for 5 mice per group. R1-C and P8-C; SAMR1 and SAMPS8 fed the control diet, respectively. R1-SP and
P8-SP; SAMR1 and SAMPS8 fed the diet containing a mixture of sphingomyelin and phosphatidylcholine at the 0.2% level,
respectively. abed1y; fferent superscript letters show significant difference at P<0.05 by Scheffé method. NS; not significant.



Table 4-41. Alkaline phosphatase, sucrase and lactase activities in the intestinal mucosa in SAMR1 and SAMPS8 fed the
control diet or the sphingomyelin plus phosphatidylcholine diet for 3 or 6 months in experiment 5
3 months 6 months 3 factor ANOVA
R1-C R1-SP P8-C P8-SP R1-C R1-SP P8-C P8-SP Strain, Diet, Period

Alkaline phosphatase (umol p-nitrophenol formed/min/mg protein)

Jejunum 1.29+0.05° 1.32+0.10° 1.30+0.11° 1.17+0.11° 1.13+0.06° 1.04+0.06™ 0.66+0.13* 0.77+0.11® Strain, Period, SxP

Neum 0.16+0.02 0.18+0.02 0.13+0.01 0.11+0.01 0.077+0.003 0.070+0.002 0.056+0.004 0.057+0.003 Strain, Period
Sucrase (umol sucrose hydrolyzed/min/mg protein)

Jejunum 1.10+0.05 1.13+0.05 1.10+0.07 1.02+0.10 0.76+0.05 0.77+0.03 0.71+0.09 0.72+0.06 Period

leum 0.54+0.06 0.62+0.06 0.45+0.03 0.47+0.06 0.34+0.03 0.33+0.01 0.33+0.03 0.30+0.02 Strain, Period
Lactase (umol lactose hydrolyzed/min/mg protein)

Jejunum 0.12+0.00 0.11+0.01 0.11+0.00 0.09+0.01 0.087+0.006 0.089+0.008 0.081+0.013 0.082+0.008 Strain, Period

ODeum 0.11+0.01 0.12+0.01 0.10+0.00 0.111+0.02 0.063+0.001 0.068+0.004 0.072+0.006 0.071+0.006 Period
Data are mean+SEM for 5 mice per group. R1-C and P8-C; SAMR1 and SAMPS fed the control diet, respectively. R1-SP and
P8-SP; SAMR1 and SAMPS fed the diet containing a mixture of sphingomyelin and phosphatidylcholine at the 0.2% level,
respectively. > Different superscript letters show significant difference at P<0.05 by Scheffé method. NS; not significant.
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Table 4-42. Mucosal lipid levels in SAMR1 and SAMPS8 fed the control diet or the sphingomyelin plus phosphatidylcholine

diet for 3 or 6 months in experiment 5

3 months

R1-C R1-SP
Triglyceride (zg/mg protein)

Jejunum  4.50+0.89" 4.79+0.67°6.94+1.80" 9.60+2.15% 4.79+0.71% 4.79+1.22° 34.5+11.5° 22.2+4.7™
31.4+15.7 18.148.3

lleum 41.6+20.7 32.1+9.2
Cholesterol (ug/mg protein)
Jejunum 13.5+0.6 12.5+0.9
lleum 11.6+0.7 11.6+0.8
Phospholipid (zg/mg protein)
Jejunum 80.2+5.8  79.5+4.0

INleum 62.916.2 64.215.2

P8-C P8-SP

208+76 196165

13.1+£0.7 11.840.5
11.1+0.5 10.7+0.8
86.5+4.3 70.8+6.0
45.0+3.3 44.449.3

R1-C

10.9+0.7

7.74+0.31 7.28+0.24 7.21+0.78 6.74+0.79

68.6+7.2
46.5+3.5

6 months

R1-SP P8-C P8-SP

161+48 23537

10.7+0.5 11.2+1.2 9.10+0.83

71.7¢5.9 61.5+6.5 63.847.1
44.4+3.8 37.3+5.8 34.616.4

3 factor ANOVA
Strain, Diet, Period

Strain, Period, SxP
Strain

Diet, Period
Period

Period
Strain, Period

Data are mean+SEM for 5 mice per group. R1-C and P8-C; SAMR1 and SAMPS fed the control diet, respectively. R1-SP and
P8-SP; SAMR1 and SAMPS8 fed the diet containing a mixture of sphingomyelin and phosphatidylcholine at the 0.2% level,
respectively. ®*Different superscript letters show significant difference at P<0.05 by Scheffé method. NS; not significant.



Table 4-43. Fatty acid composition of triglyceride in the small intestine of SAMR1 and SAMPS8 fed the control diet or the

sphingomyelin plus phosphatidylcholine diet for 3 or 6 months in experiment 5

3 months 6 months 3 factor ANOVA
R1-C R1-SP P8-C P8-SP R1-C R1-SP P8-C P8-SP  Strain, Diet, Period
%

14:0 0.88+0.22 1.15+0.65 0.80+0.19 0.77+0.25 0.95+0.03 1.00+0.24 0.78+0.12 0.62+0.13 NS

16:0 21.06+0.55 22.32+0.42 17.70+1.32 18.98+1.51 21.38+0.94 19.30+1.00 18.60+0.77 16.87+0.96 Strain

16:1 4.89+0.79 4.84+1.41 5.13+0.77 4.98+0.77 5.291+0.73 5.06+0.60 5.43+0.42 5.37+040 NS

18:0 4.78+1.04 7.63+2.86 3.69+0.62 4.52+1.14 4.77+1.92 3.89+0.92 2.06+0.23 2.02+0.18  Strain, Period
18:1(n-9) 33.68+1.88 32.20+1.99 35.28+1.86 32.20+1.59 36.14+2.48 38.40+2.16 37.73+0.97 36.87+0.53 Period

18:1(n-7) 3.50+0.18 3.18+0.38 2.78+0.13 2.76+0.24
18:2(n-6) 32.08+1.82 29.82+1.43 35.42+0.81 37.11+1.09

3.66+0.24 3.44+0.42 3.28+0.07 3.07+0.18
28.76+0.93 29.91+1.00 32.91+0.61 35.80+0.78

Strain, Period
Strain

Data are mean+SEM for 5 mice per group. R1-C and PC-8; SAMRI1 and SAMPS fed the control diet, respectively. R1-SP and
P8-SP; SAMR1 and SAMPS8 fed the diet containing a mixture of sphingomyelin and phosphatidylcholine at the 0.2% level,

respectively. NS; not significant.
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Table 4-44. Fatty acid composition of total phospholipids in the small intestine of SAMR1 and SAMPS fed the control diet or

the sphingomyelin plus phosphatidylcholine diet for 3 or 6 months in experiment 5

3 months 6 months
R1-C R1-SP P8-C P8-SP R1-C R1-SP P8-C
%
16:0 14.840.4 14.9+0.3 14.1:0.6 15.2:1.7 15.2:0.3 15.2:0.5 14.8:0.9  14.6+0.4
16:1 0.8:£0.1" 0.8:0.1" 0.6:0.0° 0.8:0.1® 0.8:0.1" 0.8:+0.1"™ 1.0:0.0® 1.10.1°
18:0 26.0:0.4°™ 26.7:0.8™ 28.1+0.7° 28.3:0.7° 25.1x0.4% 24.9:1.1% 24.7:+0.9% 23.8+0.9°
18:1(n-9) 8.2:0.8® 7.1£0.6°  6.3:0.2° 6.8+0.7°  9.2:0.7° 7.8:0.3®  10.6:1.0° 10.4:0.8™
18:1(n-7) 2.2:0.1  22+0.1  2.1+0.1 2.1:0.1  2.3:0.1 2.1:0.1  2.1:0.1 2.00.1
18:2(n-6) 27.7:0.4% 26.9:1.0% 254+1.0° 25.1+1.8° 26.4+0.6® 25.8:0.5" 26.4+1.1% 28.7+1.2°
20:4(n-6) 16.740.2°™ 17.5:0.9° 19.1+1.0° 16.9+1.5® 17.2+0.6™ 18.7+1.0 16.0+0.5° 15.4+0.8"
22:5(n-6) 1.840.2  1.6:0.1  22:0.1 25:04  2.3+0.2 21101  2.6:0.1 2.210.1
22:6(n-3) 0.7+0.1  0.9:0.1  09+0.1 1.1+0.1  0.4+0.0 1.0¢0.5  0.5:0.0  0.6+0.0

3 factor ANOVA

P8-SP  Strain, Diet, Period

NS

Strain, SxP
Period, SxP
Period, SxP
NS

SxP

SxD, SxP
Strain, Period
Diet

Data are mean+SEM for 5 mice per group. R1-C and P8-C; SAMR1 and SAMPS fed the control diet, respectively. R1-SP and
P8-SP; SAMR1 and SAMPS fed the diet containing a mixture of sphingomyelin and phosphatidylcholine at the 0.2% level,
respectively. “*Different superscript letters show significant difference at P<0.05 by Scheffé method. NS; not significant.



Table 4-45. Intestinal mRNA abundance for fatty acid metabolism-related proteins in SAMR1 and SAMPS fed the control diet
or the sphingomyelin plus phosphatidylcholine diet for 3 or 6 months in experiment 5

3 months 6 months 3 factor ANOVA
R1-C R1-SP P8-C P8-SP R1-C R1-SP P8-C P8-SP  Strain, Diet, Period
Arbitrary unit
ApoB  1.00+0.09" 1.1840.13%1.77+0.27° 2.10+0.44™ 1.82+0.21" 2.2410.39" 1.92+0.38" 1.9610.34° SxP
ApoA-IV 1.00£0.15 0.91+0.10 1.09+0.17 1.34+0.35 1.59+0.37 1.63+0.24 1.40+0.18 1.34+0.12 NS
PPARa  1.00+0.16 1.13+0.22 1.06+0.18 1.03+0.19 1.15:0.15 1.68+0.20 1.27+0.21 1.41:0.16 Period
PPARd  1.00+0.23 1.05+0.21 2.50+0.56 2.41+0.67 1.86+0.32 2.44:0.59 2.34:0.62 2.84:0.60 Strain
FAT 1.00£0.12 0.77+0.19 0.96+0.22 1.13+0.39 2.63+0.86 2.31:0.44 1.54+0.38 1.58+0.52 Period
I.FABP  1.00+20 0.93+0.23 1.29+0.33 1.71+0.70 1.51+0.54 1.49:0.39 1.34:0.32 1.40+0.39 NS
L-FABP 1.00£20 0.67+0.13 0.95:0.18 0.99+0.24 0.93+0.21 0.85:0.09 0.87+0.17 0.97+0.23 NS

Data are mean+SEM for 5 mice per group. R1-C and P8-C; SAMR1 and SAMPS fed the control diet, respectively. R1-SP and
P8-SP; SAMR1 and SAMPS fed the diet containing a mixture of sphingomyelin and phosphatidylcholine at the 0.2% level,
respectively. ®Different superscript letters show significant difference at P<0.05 by Scheffé method. Apo; apolipoprotein,
PPAR; peroxisome proliferator-activated receptor, FAT; fatty acid translocase, I-FABP; intestinal fatty acid-binding protein,
L-FABP; liver FABP, NS; not significant.



Table 4-46. Serum lipid levels in SAMR1 and SAMPS fed the control diet or the sphingomyelin plus phosphatidylcholine diet

for 3 or 6 months in experiment 5

3 months 6 months 3 factor ANOVA
R1-C R1-SP P8-C P8-SP R1-C R1-SP P8-C P8-SP Strain, Diet, Period
Triglyceride (mg/dl)
76.3+2.5° 84.5+5.6° 59.415.0° 63.4+2.7°  55.0+1.9° 56.2+2.3° 52.0+3.0° 58.5+3.7°  Strain, Period, SxP
Cholesterol (mg/dl)

31619 31147 18745 17347 328113 31710 206+7 18345 Strain, Diet, Period
Phospholipid (mg/dl)
409+9 398+11 278+4 269+8 424+15 401+13 30819 26916 Strain, Diet

Data are mean+SEM for 10 or 11 mice per group. R1-C and P8-C; SAMR1 and SAMPS fed the control diet, respectively.
R1-SP and P8-SP; SAMR1 and SAMPS fed the diet containing a mixture of sphingomyelin and phosphatidylcholine at the
0.2% level, respectively. ®Different superscript letters show significant differences at P<0.05 by Scheffé method. NS; not

significant.
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Table 4-47. Fecal sterol excretion in SAMR1 and SAMPS8 fed the control diet or the sphingomyelin plus phosphatidylcholine

diet for 3 or 6 months in experiment 5

3 months 6 months 3 factor ANOVA
R1-C R1-SP P8-C P8-SP R1-C R1-SP P8-C P8-SP Strain, Diet, Period
Coprostanol mg/day
0.009+0.005 0.035+0.011 nd. n.d. 0.006+0.004 0.019+0.007 n.d. n.d.

Cholesterol
0.347+0.007 0.304+0.012 0.486+0.026 0.446+0.076 0.325+0.030 0.320+0.012 0.489+0.030 0.446+0.044 Strain

0.355+0.011 0.339+0.021 0.486+0.026 0.446+0.076 0.331+0.034 0.340+0.008 0.489+0.030 0.446+0.044 Strain
Coprositostanol

0.120+0.007 0.120+0.013 0.147+0.007 0.126+0.011 0.081+0.010 0.080+0.006 0.135+0.008 0.111+0.009 Strain, Period
Campesterol

0.113+0.006 0.092+0.008 0.083+0.004 0.079+0.005 0.095+0.003 0.090+0.005 0.076+0.004 0.069+0.005 Strain, Diet, Period
B-Sitosterol

0.273+0.012 0.225+0.012 0.249+0.016 0.249+0.022 0.194+0.007 0.196+0.013 0.216+0.009 0.201+0.014 Period
Total sterols

0.506+0.023 0.437+0.014 0.479+0.022 0.454+0.035 0.370+0.019 0.367+0.017 0.428+0.007 0.381+0.017 Diet, Period
Data are meantSEM for 5 mice per group. R1-C and P8-C; SAMR1 and SAMPS fed the control diet, respectively. R1-SP and
P8-SP; SAMR1 and SAMPS fed the diet containing a mixture of sphingomyelin and phosphatidylcholine at the 0.2% level,

respectively. Copro; coprostanol, Chol; cholesterol, NS; not significant.



Table 4-48. Serum sterol levels in SAMR1 and SAMPS fed the control diet or the sphingomyelin plus
phosphatidylcholine diet for 3 months in experiment 5

Groups ANOVA
R1-C R1-SP P8-C P8-SP Strain Diet SxD
mg/ml
Cholesterol 2.50+0.19 2.52+0.05 1.54+0.08 1.44+0.09 P<0.05 NS NS

Cholestanol  0.0386+0.0034 0.0377+0.0010 0.0195:+0.0016 0.0175+0.0007 P<0.05 NS NS
Campesterol  0.0233+0.0021 0.0241+0.0004 0.0192+0.0055 0.0116+0.0007 P<0.05 NS NS
p-Sitosterol  0.0062+0.0005 0.0066+0.0003 0.0059+0.0002 0.0051+0.0004 P<0.056 NS NS
Data are mean+SEM for 5 mice per group. R1-C and P8-C; SAMR1 and SAMPS fed the control diet,
respectively. R1-SP and P8-SP; SAMR1 and SAMPS fed the diet containing a mixture of sphingomyelin
and phosphatidylcholine at the 0.2% level, respectively. NS; not significant.
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Table 4-49. Growth parameters in SAMR1 and SAMPS fed the control diet or the lactosylceramide diet

Groups ANOVA

R1-C R1-L P8-C P8-L Strain Diet  SxD
Initial body weight (g) 39.11+0.6 39.110.6 32.9+0.3 32.5+0.5 P<0.05 NS NS
Final body weight (g) 44.4+0.8 44.5+0.6 38.0+0.9 37.6+0.8 P<0.05 NS NS
Body weight gain (g) 5.22+0.35 5.45+0.37 5.06+0.43 5.10+0.52 NS NS NS
Food intake (g/day) 4.33+0.09 4.50+0.04 4.63+0.07 4.711+0.06 P<0.05 NS NS
Food efficiency 0.0466+0.0027 0.0469+0.0032 0.0421+0.0030 0.0416+0.0036 P<0.05 NS NS
(g gain/g intake)
Relative liver weight 3.87+0.17 4.06+0.20 3.59+0.11 3.57+0.15 P<0.05 NS NS
(g/100 g B.W.)
Intestinal weight (g) 1.37+0.04 1.40+0.07 1.41+0.06 1.43+0.07 NS NS NS
Intestinal weight 3.22+0.13 3.21+0.13 3.87+0.27 3.82+0.22 P<0.05 NS NS
(g/100 g B.W.)

Data are mean+SEM for 11 mice (R1-C), 10 mice (R1-L and P8-L), and 9 mice (P8-C) for body weight, food intake
and liver weight and 6 mice (R1-C), 4 mice (R1-L and P8-C) and 5 mice (P8-L) for intestinal weight. R1-C and P8-C;
SAMRI1 and SAMPS fed the control diet, respectively. R1-L and P8-L; SAMR1 and SAMPS8 fed 0.5% lactosylceramide

diet, respectively. NS; not significant.



Table 4-50. Fecal weight, fecal lipid weight and apparent lipid absorption rate in SAMR1 and SAMPS fed the

control diet or the lactosylceramide diet

Groups ANOVA
R1-C R1-L P8-C P8-L Strain Diet  SxD
Fecal weight (g/6 days) 2.38+0.08 2.57+0.06 2.60+0.06 2.67+0.07 P<0.05 NS NS
Fecal lipid weight (mg/6 days) 31.3+4.6 65.6+4.9 90.1+4.7 121+14 P<0.05 P<0.05 NS
Apparent fat absorption (%) 97.4+0.3 95.6+0.3 93.0+0.3 92.3+0.9 P<0.05 P<0.05 NS

Data are meantSEM for 5 mice per group. R1-C and P8-C; SAMR1 and SAMPS8 fed the control diet, respectively.
R1-L and P8-L; SAMR1 and SAMPS fed 0.5% lactosylceramide diet, respectively. NS; not significant.

Table 4-51. Triglyceride content in the intestinal mucosa and liver in SAMR1 and SAMPS fed the control diet or the

lactosylceramide diet

Groups ANOVA
R1-C R1-L P8-C P8-L Strain  Diet SxD
Jejunum (mg) 2.22+0.41 2.94+0.62 6.74+1.24 3.69+1.18 P<0.05 NS NS
Ileum (mg) 0.86+0.28 1.85+0.61 10.5+1.3 10.2+2.3 P<0.05 NS NS
Liver (mg/g liver) 22.5+3.7° 35.9+2.5° 8.42+1.59° 7.47+0.75° P<0.05 P<0.05 P<0.05

Data are mean+SEM for 5 mice per group. R1-C and P8-C; SAMR1 and SAMPS fed the control diet, respectively.
R1-L and P8-L; SAMR1 and SAMPS fed 0.5% lactosylceramide diet, respectively. **Different superscript letters
show significant difference at P<0.05 by Scheffé method. NS; not significant.



Table 4-52. Serum lipid levels in SAMR1 and SAMPS fed the control diet or the lactosylceramide diet

Groups ANOVA
R1-C R1-L P8-C P8-L Strain  Diet SxD
mg/dl
Triglyceride 96.0+3.6" 12119° 105+13% 89.5+6.0" NS NS  P<0.05
Cholesterol 326+10 275+18 216+11 139+21 P<0.05 P<0.05 NS
Phospholipid 394+7 359125 285+11 216124 P<0.05 P<0.05 NS

Data are mean+SEM for 6 mice (R1-C), 5 mice (R1-L and P8-L) and 4 mice (P8-C). R1-C and P8-C; SAMR1
and SAMPS fed the control diet, respectively. R1-L and P8-L; SAMR1 and SAMPS fed 0.5% lactosylceramide
diet, respectively. ®Different superscript letters show significant difference at P<0.05 by Scheffé method.
NS; not significant.



Table 4-53. Fecal excretion of neutral and acidic steroids in SAMR1 and SAMPS8 fed the control diet or the

lactosylceramide diet

Groups ANOVA

R1-C R1-L P8-C P8-L Strain  Diet SxD

mg/day
Neutral steroids
Copro+Chol 0.490+0.049  0.608+0.056 0.613+0.051 0.833+0.101  P<0.05 P<0.05 NS
Plant sterols 0.537+0.048 0.5781+0.020 0.541+0.029 0.671+0.039 NS P<0.05 NS
Acidic steroids
Lithocholic acid 0.023+0.006 0.017+0.005 0.026+0.002 0.022+0.005 NS NS NS
Deoxycholic acid 0.290+0.036  0.308+0.025 0.160+0.022 0.210+0.012  P<0.05 NS NS
Hyodeoxycholic acid 0.046+0.007 0.061+0.004  0.027+0.007 0.026+0.008  P<0.05 NS NS
o+w Muricholic acid 0.177+0.025  0.1511+0.011 0.261+0.029 0.18410.018 P<0.05 NS NS
p-Muricholic acid 0.029+0.005 0.044+0.005 0.045+0.012 0.068+0.036 NS NS NS
Total 0.565+0.064  0.581+0.040 0.519:0.024 0.510+0.021 NS NS NS

Data are mean+SEM for 5 mice (R1-C and R1-L) and 4 mice (P8-C and P8-L). R1-C and P8-C; SAMR1 and SAMPS8
fed the control diet, respectively. R1-L. and P8-L; SAMR1 and SAMPS8 fed 0.5% lactosylceramide diet, respectively.
Copro; coprostanol, Chol; cholesterol, NS; not significant.
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Table 5-1. Growth parameters, fecal weight, fecal lipid

weight, apparent lipid absorption rate, serum and liver

lipid levels in wild type mice and apo E knock-out mice

wild ApoE™

Initial body weight (g) 20.6+0.4 23.0+1.2
Final body weight (g) 25.4+0.5 28.7+1.0%*
Body weight gain (g) 4.86+0.51 5.67+0.71
Food intake (g/day) 2.80+0.12 3.49+0.21%
Fecal weight (g/6 days) 2.184+0.11 2.13+0.06
Fecal lipid weight (mg/6 days) 101+12 89.416.1
Lipid absorption (%) 95.1+0.6 96.4+0.2
Serum (mg/dl)

Triglyceride 48.5+1.9 428+76*

Cholesterol 150+8 1325+191*

HDL cholesterol 88.0+2.2 44.2+15.0*

Phospholipid 238+8 731+103*
Liver (mg/g liver)

Triglyceride 6.89+0.75 12.4+1.9*

Total cholesterol 6.22+0.98 8.11+0.33

Free cholesterol 2.22+0.08 2.59+0.08*

Esterified cholesterol 4.00+0.95 5.51+0.34

Phospholipid 27.7+0.7 27.3+0.6

Data are mean+SEM for 7 mice (Wild) and 6 mice (Apo E*).
*Significantly different from the wild type mice at P<0.05 by
Student's ¢-test.



Figure 5-1. Intestinal mRNA abundance for fatty acid metabolism-related proteins in wild type mice and

apo E knock-out mice

PPARa PPARy PPARS 1.FABP I-FABP I-BABP FAT ApoA-IV ApoB 18S

Wild -
Apo E S

Data are mean+SEM for 6 mice per group. *Significantly different from the wild type mice at P<0.05.
PPAR,; peroxisome proliferator-activated receptor, L-FABP; liver fatty acid-binding protein, I-FABP;
intestinal FABP, [-BABP; ileal bile acid binding protein, FAT; fatty acid translocase, Apo; apolipoprotein,

18S; 18S ribosomal RNA.



Table 5-2. Intestinal mRNA abundance for fatty acid
metabolism-related proteins in wild type mice and apo

E knock-out mice

Wild
Arbitrary unit
PPARa 1.00+0.30 0.52+0.03*
PPARy 1.00+0.12 0.45+0.06*
PPARbD 1.00+0.06 0.51+0.08*
L-FABP 1.00+0.11 0.42+0.04*
I-FABP 1.00+0.30 0.16+0.02*
FAT 1.00+0.21 1.43+0.10
Apo A-IV 1.00+0.09 0.53+0.03*
Apo B 1.00+0.08 0.71+0.06*

Data are mean+SEM for 7 mice (Wild) and 6 mice (Apo
E”). *Significantly different fromt the wild type mice at
P<0.05 by Student's ¢-test.
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