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A Crucial Role of Soybean Resistant Protein in Increased Fecal Steroid
Excretion and Structural Peculiarity of Caught Bile Acids
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ABSTRACT

Growing male Wistar rats were divided into three groups (n = 6), which were fed the
respective SPI (+7% cellulose), HMF (no cellulose) and SPI+RP diets with
supplementary 0.5% cholesterol over a period of 4 weeks. In the meantime, the rats
were examined for fecal acidic or neutral steroid excretion and serum total
cholesterol concentration at weekly intervals and for hepatic cholesterol content at
the 4th week. There were no significant variations in serum total cholesterol
concentration among these three groups during the period of feeding, but the
difference in fecal acidic or neutral steroid excretion was significant between both
SPI and HMF (or SPI+RP) groups, being inversely proportional to hepatic
cholesterol content. These observations support the possibility of RP bringing about
improvement in cholesterol level within the body. In this connection, the
stereoselectivity of RP for a variety of bile acids was further inspected by equilibrium
dialysis. Consequently RP turned out to have a different affinity for DCA, CDCA >>
HDCA > TDCA, GCDCA, UDCA, CA in their order. Noteworthily, dihydroxybile
acids such as DCA and CDCA were more effectively captured by RP than their amino
acid conjugates (TDCA, GCDCA) or other analogs (HDCA, UDCA). Taking into
account a serious risk of secondary bile acid in practice, the RP intake favorably
serves as a preventive against tumorigenesis in colon. Soy Protein Research, Japan 5,
58-62, 2002.
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Abbreviations . RP, resistant protein; DCA, deoxycholic acid; CDCA, cheno-deoxycholic
acid; HDCA, hyodeoxycholic acid; TDCA, taurodeoxycholic acid;
GCDCA, glycochenodeoxycholic acid; UDCA, ursodeoxycholic acid; CA,

cholic acid.
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Table 1. Composition of diets used in this experiment

Casein SPI HMF RP+SPI

Casein 20.0 - — -

SPI - 20.0 - 20.0
HMF - - 27.0 —

a -Cornstarch 61.7 61.1 61.1 61.1
Soybean oil 5.0 5.0 5.0 5.0
Mineral mixture 5.0 5.0 5.0 5.0
Vitamin mixture 1.0 1.0 1.0 1.0
Cellulose powder 7.0 7.0 - -

Resistant protein - - - 7.0
DL-Methionine 0.3 0.3 0.3 0.3
Cholesterol — 0.5 0.5 0.5
Sodium cholate — 0.1 0.1 0.1

Mineral and vitamin mixtures were AIN-93G likeness
(products of Oriental Yeast Co., Tokyo).
SPI and HMF were gifted from Fuji Oil Co., Osaka.
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Fig. 1. Total cholesterol concentrations in rat serum
at 1, 2, 3 and 4 weeks after dietary exchange.
Cholesterol was colorimetrically determined in
the usual way by the use of a commercial assay
kit (cholesterol C-test Wako).
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Table 2. Indication of growth for experimental rats
Group Foodintake Bodyweight Tissue weight (g/rat)

(n=6) (g/day) (Ag/rat) Liver Kidney
SPI 19.8+0.6 187+£10 12.3+£0.3 2.1%£0.1
HMF 19.7+0.6  209+11 11.9+04  2.3%0.1
RP+SPI 193+04 192+ 8 104+03 2.2%0.1

Values are the means =SE for six rats of each group
fed the respective experimental diets for 4 weeks.
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Fig. 2. Changes in fecal cholesterol excretion at weekly
intervals for 4 weeks after dietary exchange.
Lyophilized feces powders were extracted with
90% ethanol, followed by measurement of
cholesterol.
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Fig. 3. Changes in fecal bile acid excretion at weekly
intervals for 4 weeks after dietary exchange.
Aliquots of the 90% alcoholic extract were
subjected to measurement of total bile acid on
the basis of reaction with 3 « -hydroxysteroid
dehydrogenase as usual.
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Fig. 4. Hepatic cholesterol content at week 4 after
dietary exchange. Cholesterol was extracted
from liver homogenate as described in Method,
and then determined by the use of cholesterol
C-test Wako.
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Fig. 5. Apparent affinity of SPI, HMF and RP for
various dihydroxybile acids and amino acid
conjugates. The bile acid-capturing capacity of
soy protein samples was evaluated by
equilibrium dialysis as previously described?.
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Fig. 6. Competitive inhibition of DCA, GCDCA, UDCA
and CA at varied concentrations against [“C]
CDCA incorporation into RP. Equilibrium dialysis
was principally carried out in the same manner as
in Fig. 5. The radioactivity of [*C] CDCA bound
was measured with a Packard LSA-2500TR.
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