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ABSTRACT

Feeding rats with soy protein isolate (SPI) for a short term (2 weeks) decreased serum
cholesterol and neutral lipid to a similar degree as feeding for a longer term (8 weeks).
To better understand the molecular mechanism behind this phenomenon, we carried
out a comprehensive analysis of the resulting gene expression profiles, with the
expectation that it would contribute to our in-depth understanding of SPI
functionalities. Male Wistar rats aged 6 and 12 weeks were dichotomized and fed an
SPI or casein diet (control) for 2 weeks. Liver samples were obtained from rats in
each diet group and a cRNA sample was prepared for use in DNA microarray
analysis. The SPI feeding significantly up-regulated 138 and down-regulated 218
genes in the 6-week old rats, and significantly up-regulated 87 and down-regulated
248 genes in the 12-week old rats. Down-regulated genes included those for enzymes
involved in fatty acid anabolism, the same genes down-regulated in longer term SPI
feeding (mentioned above), as well as genes for enzymes involved in cholesterol
catabolism, which were not down-regulated in the longer-term feeding studies. The
present study suggests the possibility that the use of DNA microarray analysis is
effective as a method for evaluating physiological functions of food proteins in general
as well as those of SPI in particular. Soy Protein Research, Japan 6, 53-56, 2003.
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Table 1. Composition of the experimental diets

groups
Casein SPI

g/100 g
Casein 22.40 —
SPI — 23.20
;3 -Corn starch 37.65 36.85
« -Corn starch 13.20 13.20
Sucrose 10.00 10.00
Soybean oil 7.00 7.00
Cellulose powder 5.00 5.00
Mineral mixture 3.50 3.50
Vitamin mixture 1.00 1.00
Choline bitartrate 0.25 0.25
Total 100.0 100.0
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Fig. 1. Plasma chemistries of rats fed a SPI or a casein diets for 2 wks. *significantly difference P < 0.05 by t-test.
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Table 2. Numbers of genes whose expression were up-
or down-regulated at least two fold in liver in
rats fed a SPI diet for 2 wks compared with
control rats fed a casein diet

6! oW Long-term
feeding
Functions 1 ! 1 | 1 |
Amino Acid metabolism 6 6 2 2 4 11
Antioxidant 12 13 1 3 9
Cell growth and/or 9 1 515 6 13
maintenance

Energy Metabolism 11 9 3 7 5 8
Fatty acid metabolism 2 8 0 8 0 6
Immunity 6 17 9 31 2 0
Signal transduction 2 2 10 3] 10 6
Steroid metabolism g 11 5 5 9 0
Structural molecule 1 7 0 0 0 6
Transcriptinal regulator 6 11 10 12 5 5
Unassigned 45 9 32 130 | 13 3
Total 138 218 87 248 | 63 6l

' 6-week-old or 12-week-old rats.

6-week-old rat

12-week-old rat

Casein Casein

Fig. 2. Scattered plots of log-transformed average
difference values.
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