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ABSTRACT

Soy protein (3-Conglycinine) and soy isoflavone (Soyaflavone HG) are known to
regulate hypercholesterolemia and its mediated atherosclerosis. In the current study
we examined the phytomedical effect of 5-Conglycinine and Soyaflavone using an
established monkey hypercholesterolemia/atherosclerosis model, in normal male,
female and ovariectomized (OVX)-female monkeys. The molecular mechanism of the
phyto-medicial function of the soy products was investigated by analyses of blood lipid
markers (total Chol, LDL-C, HDL-C, GOT, GPT, Glu, CPK, TG, Apo-Al, Apo-B, and
Apo-E). To elucidate the genetic mechanism, gene expression profiling analyses of an
inflammatory and thrombotic gene (TF) and lipid metabolic genes (LDL-R, VLDL-R,
HMG-CoA, SR) were performed by RT-PCR. B-Conglycinine and Soyaflavone both
suppressed upregulated TF gene expression in hypercholesterolemia, suggesting a new
mechanism of these soy products in hypercholesterolemia/atherosclerosis. Soy Protein
Research, Japan 6, 57-62, 2003.
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Table 1. Composition of the special diet AS to induce
hypercholesterolemia in monkey model

Crude protein 21.1%
Crude fat 16.7%
Calories 418 kcal
Powder ingredient (AS base) 45.1%
Salt-free butter 15.0%
Sucrose 25.0%
Milk casein 10.0%
Cholesterol 0.3%
Minerals 3.5%
Vitamins 1.0%
(A, D, E, K, B complex)

Vitamin C 0.1%

58

(400~700 mg/mL) % EHl (22:8) RIHEFES 272012,
mlRIAE (BIIRAEAL) FEESASHIRL DG = % 3 5 5
i L% 1) — %l E PSEIRCHifo 72,
KEBRAPDE/E KU AV 758 (Soyaflavone HG)
BIOKE/ABE (B-conglycinine) 122WTIE,
NENWELTOREY A — MG EANCHEL, SF
MURE (EAREEAL) Y VE T VIZHEEITT100 mg/head/day
® Soyaflavone HG# % 2 1£7.5 g/head/day® 3-
conglycinine% 8 J8 [l e 5 L 72,
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—E M CHRIL L, MEkE - % (WBC, RBC, HGB,
HCT, MCV, MCH, PIt, Ret, WBC differential count
(St, Seg, Eo, Ba, Ly, Mo), IiLifi#E[E #E (PT, APTT),
a1l A5a—), HDL-C, LDL-CH X U R
i~ —#%— (GOT, GPT, Glu, CPK, TG, Apo-Al,
Apo-B, Apo-E) #EEHIIHE-> CTHIE L7z, 512,
LDL/HDL ratio% SR IMLIEERE L LT, £D3.0M L%
B RIMAE (hypercholesterolemia) & )% L 7-.
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PBMC # Isogenifi THE Y F A A%, total RNA%
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TR 720, BIZQIAGEN-Kit % v 7-RNAD FF
L DNAMLEE 2 %206 L, DNA-7 1) —total RNA%
P 7.

HEETRBEICDOWTIIRT-PCRIEETERE L 72,
RTIE X100 ng®DNA-7 V) —total RNA% w7
Oligo-dT primer CEf L, cDNAZ/EW L7z, 2D
cDNA #template& LT, ¥ IViE{zZ¥ (GAPDH, TF,
LDL-R, HMG, SR, VLDL-R) ®DNA fragment % }
I3 % £ FEPCR primer @ i%7F & PCRI L O 2 # 521
whEar L7z (Fig. 1). PCREEWIZ 5 %PAGE-E &R IKE)
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Fig.1. Gene expression analyses by RT-PCR.
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Conditions

RT:
DNA-free total RNA, 100ng
Oligo dT primer
PCR:
Primers, constructed for monkey gene
[ 94C/30sec-58C/30sec-72C/30sec | x 40 cycles
SYBR Green [ staining

Genes:
1, GAPDH (194bp)
(house keeping)
2, Tissue Factor (TF; 238bp)
(thrombosis and inflammatory response)
3, 3-Hydroxy-3-methylglutaryl coenzyme A
reductase (HMG; 246bp)
4, LDL-R (258bp)
5, VLDL-R (294bp)
6, Scavenger receptor (SR; 435bp)

Table 2. Feeding conditions and profiles of blood cholesterol level in monkey

Animal AS Given | Time Point |Body weight| CHOL CHOL TG HDL-C LDL-C  Non-HDL-C C/H LDL/HDL
age value
Number () (kg) mg/100 mL 9 % mg/100 mL  mg/100 mL mg/100 mL mg/100 mL ratio ratio
1104 0 Pretest 7.05 167 79 70 78 97 2.4 11
(IM0002) 70 Pretest 6.85 224 100 85 77 110 147 2.9 1.4
210 Week 1 7.20 378 169 102 87 262 291 4.3 3.0
210 Week 2 7.40 595 266 41 39 495 556 15.3 12.7
525 Week 3 7.45 786 351 84 26 668 760 30.2 25.7
525 Week 4 7.30 832 371 40 18 795 814 46.2 44.2
525 Week 5 7.20 914 408 51 19 754 895 48.1 39.7
0 Week 6 7.15 806 360 34 19 666 787 42.4 35.1
0 Week 7 7.10 522 233 26 23 417 499 22.7 18.1
0 Week 8 7.05 429 192 28 31 338 398 13.8 10.9
52.5 Week 9 6.95 538 240 53 38 421 500 14.2 11.1
0 Week 10 7.10 473 211 34 26 397 447 18.2 15.3
0 Week 12 6.85 361 161 39 29 278 332 12.4 9.6
52.5 Week 14 7.10 543 242 59 33 402 510 16.5 12.2
525 Week 15 7.05 548 245 55 26 419 522 21.1 16.1
525 Week 16 7.15 607 271 45 28 475 579 21.7 17.0
21 Week 17 7.05 586 262 51 30 464 143 5.8 155
21 Week 18 7.20 548 245 26 23 439 525 23.8 19.1
21 Week 19 7.20 459 205 25 31 405 428 14.8 13.1
525 Week 20 7.25 448 200 36 27 377 421 16.6 14.0
525 Week 21 7.25 631 282 70 31 515 600 20.4 16.6
52.5 Week 22 7.00 631 282 44 23 512 608 27.4 22.3
1105 0 Pretest 7.35 120 17 44 60 76 2.7 1.4
(IM0229) 70 Pretest 7.15 131 100 14 56 62 75 1.7 1.1
210 Week 1 7.15 395 302 51 51 254 344 7.7 5.0
210 Week 2 7.10 334 255 15 45 226 289 7.4 5.0
52.5 Week 3 7.25 505 385 25 48 368 457 10.5 7.7
210 Week 4 7.15 523 399 13 38 444 485 13.8 11.7
210 Week 5 7.15 628 479 15 36 489 592 17.4 13.6
210 Week 6 7.10 750 573 14 30 567 720 25.0 18.9
0 Week 7 7.15 422 322 8 23 321 399 18.3 14.0
0 Week 8 7.15 244 186 10 28 184 216 8.7 6.6
105 Week 9 7.25 199 152 12 41 138 158 4.9 3.4
210 Week 10 7.35 275 210 14 37 205 238 7.4 5.5
105 Week 12 7.15 245 187 18 35 180 210 7.0 5.1
157.5 Week 14 7.15 480 366 28 36 342 444 13.3 9.5
157.5 Week 15 6.90 538 411 24 36 369 502 14.9 10.3
157.5 Week 16 6.85 633 483 21 38 439 595 16.7 11.6
105 Week 17 6.80 675 515 26 34 475 641 19.9 14.0
52.5 Week 18 6.85 687 524 27 30 492 657 22.9 16.4
525 Week 19 6.95 621 474 24 35 448 586 17.7 12.8
525 Week 20 6.85 544 415 16 27 381 517 20.1 14.1
525 Week 21 6.75 651 497 33 29 470 622 22.4 16.2
52.5 Week 22 6.70 706 539 27 28 477 678 25.2 17.0
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Fig. 2. Comparsion of hypercholesterolemia response
among OVX-female, normal female and normal
male monkeys.
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Fig. 3. Effect of oral administration of soy product on
blood cholesterol level in OVX-female and normal
male monkeys fed the high cholesterol diet.
OVX-female monkeys were orally given with 100
mg/head/day of Soyaflavone suspension and
normal male were orally given 7.5 g/head/day of
[-conglycinine suspension for 8 weeks.
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Fig. 4A. Effect of a soy protein, 2-conglycinine (Con),

BUfgdT & TR L 72,

on gene expression in PBMC of male
hypercholesterolemia monkey. Total RNA was
isolated from PBMC separated from 5 mL
monkey whole blood. RT-PCR reaction and
detection of PCR product were performed
under the conditions as mentioned in Fig. 1.
Relative gene expression of each gene was
expressed by densitometry.
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Fig. 4B. Effect of a soy isoflavone, Soyaflavone (IF), on
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gene expression in PBMC of OVX-female
hypercholesterolemia monkey. Total RNA was
isolated from PBMC separated from 5 mL monkey
whole blood. RT-PCR reaction and detection of
PCR product were performed under the conditions
as mentioned in Fig. 1. Relative gene expression of
each gene was expressed by densitometry.
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