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ABSTRACT

Soy products are known to protect age-related disfunctions such as
hypercholesterolemia and osteoporosis in postmenopausal women. In current study
we examined an efficiency of soy protein (3-Conglycinine; 3-CG) or soy isoflavone
(Soyaflavone HG; IF), which are expected to be functional component(s) in soy
products, to these age-related disfunctions. In this current study we examined
efficacy of the soy components of 3-CG and IF to hypercholesterolemia or
osteoporosis in primate model. Ovariectomy (OVX) Cynomlgus macaques were
developed for model of postmenopausal age-related hypercholesterolemia and/or
osteoporosis. 3-Conglycinine revealed significantly protective and/or therapeutic
effect to hypercholesterolemia in OVX-monkeys, while Soyaflavone did not showed any
effect. In PBMC LDL-R, VLDL-R and UCP-2 genes that associate with lipid
metabolism, were up-regulated by S-Conglycinine, but not Soyaflavone. In liver, j3-
Conglycinine affected to up-regulate ADH7, HSP70, PPAR-y, and GDF15 genes and to
down-regulate HSP60, CYP3A43, CYP3A4, SULT, AGTRI1, SODZ, IL-7, and IL18 genes.
£-Conglycinine showed significant effect to protect bone-mineral-density (BMD) loss
in OVX-osteoporosis monkeys. However Soyaflavone had little effect to prevent BMD
loss even though its preventing effect had been reported in previous studies using non-
primate model. These results suggest that 3-Conglycinine, but not Soyaflavone, is
functionally potential component to protect both of hypercholesterolemia and
osteoporosis. These also imply that 3-Conglycinine or its enriched-food is a possible
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candidate for alternative-complementary medicine to these age- and/or life style-
related disorders. Soy Protein Research, Japan 8, 1-7, 2005.
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Fig. 1. Study schedule using OVX-Cymomlgus monkeys.
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Fig. 2. Genes and related biomarkers anlalyzed in this study.
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Fig. 3. Bone mineral density (BMD) analysis in monkey
using a DEXA machine.
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Table 1. Effect of 3-CG or IF to the blood cholesterole
level in OVX-hypercholesterolemia monkeys

Week LDL/HDL Ratio
Control group  3-CG group IF group

—4 11.5 9.6 10.3
-2 9.4 9.5 8.7

0 8.4 7.9 8.2

2 9.2 104 6.0

4 7.5 8.8 6.3

6 9.1 5.6 6.5

8 11.3 4.8 7.7
10 11.6 4.2 8.7
12 14.5 4.1 12.7
14 13.1 3.8 9.1
16 12.2 3.4 9.1
20 114 3.7 9.1
24 9.9 4.6 104
26 12.6 3.8 6.4
28 8.1 3.3 74
30 125 3.4 8.2
32 12.7 3.3 6.6
34 9.5 2.9 6.7
36 9.5 3.7 7.2
38 8.6 4.3 7.8
40 8.7 4.1 8.1

Table 2. Effect of p-CG or IF to gene expression of
LDL-R, VLDL-R and UCP-2 in PBMC of OVX-
hypercholesterolemia monkeys

LDL-R
Pre W10 W 20 W 40
Control group 100 76 130 50
B-CG group 100 119 257 238
IF group 100 86 135 71
VLDL-R
Pre W10 W 20 W 40
Control group 100 95 130 64
;3-CG group 100 182 253 232
IF group 100 117 167 42
UCP-2
Pre W10 W 20 W 40
Control group 100 80.4 67.2 79.2
$3-CG group 100 150 199 187
IF group 100 161 79 84

SULT, AGTRI, SOD2, IL-735 & UIL18D & & {51
THON, ThE2ZFNENOEMLT OREER et
5 &, JRMIMCH% (PPAR-y) 3HgRETCHEL, —77,
A Mar oRER (SULT), A—8—FF 44 MR
#% (SOD2) & UTh2 - MEMRIERT A A4 >~
(IL18) 3R T L TV 2 HAH R 5.

%8B, IR CIEHEERIMER & (3875 0 p-CCH 51

AE/-ABEMRE Vol 8(2005)



TOHLDL-R, VLDL-RB X 'UCP-23EEF Dup-
regulationlI A 5N, EROI VLI AEELR S
RN LT
FERA#EEEIC & T 2 BB EIZF DRIRENEBDOKRET

B THRGAAE (WAT) CHat L 7217851 (TF,
HMG, LDL-R, VLDL-R, SR, TFPI, LN, AN,
UCP-1, UCP-2, IGF1, IGFBP3, GH-R, IL6, ER-a,
ER-3, PR) 122V T O % 7 — & —&Fiffi i3 & P
FECdH HH5, Fig. 5ITRT & 9 12p-CGIG-HEcofho
28 (CtrBXUTFH) L® % bmE LT, AN/LNO
W% & NICUCP-258 H O IE M A58 5% S 7.
WATTOAN/LNOBIZFFREBIULICOWTIE, ANB
L ULNBGACHRICBI AWMBEHONT » AREEL
E2HZELARET, FOMEDLR-CCHGHICE

Up-Regulated Genes Down-Regulated Genes

ADH7 HSP60

HSP70 CYP3A43

PPAR-y CYP3A4

(lipid metabolism) SULT

GDF15 (E2 metabolism)
AGTR1
SOD2
(superoxide metabolism)
IL7
IL18
(Th2 response)

Fig. 4. Effect of 5-CG on expression profile of liver
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