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ABSTRACT

Soy Products are known to protect against both hypercholesterolemia and
hypercholesterolemia-mediated atherosclerosis, which are typical life-style-related
diseases in the advanced countries. These diseases are also closely linked with age-
related dysfunction in postmenopausal women. In the current study, we examined
protective and/or therapeutic effect of soy protein (3-Conglycinin; 3-CG) and the
soy isoflavone (Soyaflavone HG; IF), which are expected to be the functional
components in soy products, on hypercholesterolemia that was developed in
ovariectomized (OVX) crab-eating monkeys with experimentally created
postmenopausal condition. The molecular mechanism of protective and/or
therapeutic action of the soy products against hypercholesterolemia was investigated
by genomic biomedical analyses of plasma, liver, adipose tissue, and stool samples.
Plasma levels of cholesterol and other related biochemical markers were monitored
weekly. Plasma levels of adipocytokines, leptin and adiponectin, were also assayed by
a sandwich ELISA established for monkey samples. Gene expression profiling was
performed on thrombotic genes (TF, TFPI), Th1/Th2 cytokine genes (IL-4, INF-y),
cholesterol metabolic genes (LDL-R, VLDL-R, HMG-CoA, SR) and adipocytokine
genes (leptin, adiponectin, TF) by means of a Real-Time RT-PCR/SYBRY method
with ABI PRISM 7700. (Also, using bacterial DNA prepared from monkey stool,
intestinal microflora (Bacteroides, Bifidobacteria, E. coli, and Clostridia) was
analyzed by means of PCR. p-Conglycinin revealed significant protective and/or
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therapeutic effect on hypercholesterolemia in OVX-monkeys, whereas Soyaflavone
did not show any effect. Little change was observed in the plasma levels of
adipocytokines. 7-Conglycinin caused up-regulation of gene expression of TF, LDL-R,
and HMG-CoA reductase in both peripheral MNL (monocytes) and the liver
(hepatocytes), down-regulation of gene expression of TF and leptin, and up-regulation
of adiponectin in adipose tissue (adipocytes). Interestingly 2-Conglycinin had
significant effect on intestinal microflora. It was effective in reducing the cell
numbers of harmful bacteria, E. coli and Clostridia, and increasing those of beneficial
bacteria, Bifidobacteria. From these results using a monkey model, it 1s suggested
that 3-Conglycinin, but not soyaflavone, is the functionally effective component that
protects or cures postmenopausal hypercholesterolemia. These results also suggest
that p-Conglycinin- or soy protein-enriched-food is a possible candidate for
alternative-complementary medicine for these age-related disorders. Soy Protein
Research, Japan 7, 13-19, 2004.
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Fig. 1. Examination schedule using OVX-crab-eating monkeys.
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Fig. 3. Effect of soy product, soy protein (3-conglycinin;
B-CG) or soy isoflavone (soyaflavone HG; IF)
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Genes (Primer Name) Primer Sequence ProdZSth{(bp) ?22]??%")9’
Cytokine
Interferone-gammma Sense TgCAgAgCCAAATTGTCTCCTTTTAC 291 64
Anti-sense gggATgCTCTTCgACCTCgAAA
Interleukine-4 Sense CgAAACTCTgAACAgCCTCACAgAg 358 64
Anti-sense TCAgCTCgAACACTTTgAATATTTCTCTCTCAT
Cholesterol Metabolism
LDL-Receptor Sense CAATgTCTCACCAAQCTCTg 258 58
Anti-sense TCTgTCTCgAggggTAgCTg
HMG-CoA Reductase Sense TACCATYTCAggggTACQGTC 246 58
Anti-sense CAAgCCTAgAgACATAATCATC
Scavenger Receptor Sense gCTCCgAATCTgTgAAATTTgATGC 435 8
Anti-sense AggTACTTAgCTgCAgAAgAATgTC
VLDL-Receptor Sense TTCCAgTgCACAAATggTCgCTgTA 294 58
Anti-sense ATCACATCTCCAggACACTgggATA
Thrombosis
Tissue Factor Sense ACTACTgTTTCAgTgTTCAAgCAgTgATTC 238 58
Anti-sense ATTCAgTggggAgTTCTCCTTCCAgCTCTg
Tissue Factor Pathway Inhibitor |Sense 99AAgAAGATCCTYgAATATTCgAgg 230 64
Anti-sense CTTggTTgATTgCggAgTCAgggAg
Adipocytokine
Adiponectin Sense CgTgATggCAgAgATggCACC 450 64
Anti-sense ATgCAggAgCACAgAgCCggAg
Leptin Sense ACCCTCATCAAgACAATTGTCACCA 369 64
Anti-sense CTgCAgAgACCCCTgCAgCC
Tissue Factor Sense ACTACTQTTTCAgTgTTCAAgCAQTQATTC 238 58
Anti-sense ATTCAgTggggAgTTCTCCTTCCAgCTCTg
House Keeping
GAPDH Serjse CCATggAgAAggCTgggy 194 58/64
Anti-sense CAAAgTTgTCATggATgACC
Intestinal Micriflora
Bifidobacteria Sense gTTCCCYACggTCgTAgAg 153
Anti-sense gTgAgTTCCCggCATAATCC
Bacteroides Sense ggCAgCATTTCAgTTTCTTy 423 60
Anti-sense ggTACATACAAAATTCCACACGT
Clostridia Sense CCgCATggCAgTgTgTgAAA 255 60
Anti-sense CTgCTgATAgAgCTTTACATA
E. coli Sense gACCTCggTTTAgTTCACAgQA 585
Anti-sense CACACgCTgACgCTgACCA

Fig. 2. PCR primers and reaction conditions used in this study.
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Arrow indicates soy product administration.
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