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TeXT 74 —F 4 v 7 T4 R Table 1. Composition of the experimental ~ diet.(%)
Bl RB#EEX Eﬂfiﬁm EH Ingredient Cntrol group  Natto or Soybean groups
BEOLITIi o, 5 MIMEA  Nauo(freeze-drying) — 53
%, () AAZ LT OB REE O Soybean(freeze-drying)'

C h’ 51.75 3345
(CE —2) CIHMTPMEAE L. oo - i
Z D% Table WA L BTRLTRIE | 5 20 73
L ATFu— iimEiEl (20%) Mineral mixture* 4 4
frl, KB LOWEEEOH Vitamin mixture(AIN-76) * 1 1

6

BHZ, Table2ism Liekmgs Lo ol 1 1

Sodium cholate 0.25 0.25

WE DR EEEZER LT, SR
#iﬁé POy %ﬁ #’ | ' Central Res. Inst., Mizkan Group Co., Ltd. *Japan CLEA Co., Tokyo.
HEOEEID53% EEEREEIT > Yoneyama Reagent Industries Co.,Osaka.
ME OIS TERL, K2 :8r%en:ai :((eas: go., zotyo. Tlﬁn; is tideél}t]ical. to]}IC21rpeil{'skmixture28) .
. L * Oriental Yeast Co., Tokyo. anto Chemical Co., Tokyo.
BRI E0WITIe D X5 I

L7z, BV A $20%I1I2%F 5 %

B, 55— RI3%ICHA L, Ele—=% Table 2. Composition of freeze-drying
AR L UTe soybean and natto
I RN .
KA B EOME (s BH7LeT Components %
. . - o Moisture 4.0
KFZOE) T B IV I—7%k o
"y - Protei 7.
Hh SRR B B & AU B o o
t .
% B} 45 (Power grinder T-351, King tool ‘
Carbohydrate 12.7
Co., LTD) THFEL THW . koKiZEH Fiber 173
£5:3) R By e Adh i

MIEEREL, FERE - BERGRRROREL, o
PRAE R L FRBRITATY, I
Wi L 25 e — (T-chol &#), HDL- =L A5 11—, (HDL-chol &#), +V Z U+t
U K (TG &) %, IFIEIC W TIZIEE (TL &%), Chol, TG, 7 &£ F /L CoA BN RF L T —
it [EC 64,1,2] (ACC L), NERGEEEG kBRI (FAS L#g), FFRY Z7UEY RY
NR—FiEM [EC 3,1,1,33] (HTGL &£#%), HMG-CoA L & 7 X —+ ® mRNA FH&E, 7a-
4 Fa¥v 5 —F¥ O mRNA BHEZ, BRI ONTIXY R e r AU =8 [EC

3,1,1,34] (LPL &M&), LPL @ mRNA JgBl&E %, #I2-DV " Tidk Chol 3 X ORI 2 JIE L 7z.

REERIT T4 B RPEWERIES ) 2o TEREY OfsE A OREFICET
ZFHHE | (AHFNSSAE3 H B & r6'5) ICHE L CHM L.

2. MFS L VHFEIEE D 24T

BESR' L [WREICIMYE T-chol, HDL-chol, TG 33X Ol TL, Chol, ZllE L7z. TG i,
IauZ A AR —VRE Q1 viv) 12 X DHHE0.5ml # & Fs R, EiEEA Y
Za T V3 — N 200ul IZEEME LT, FIEMEE T () oMYV V854 RE-TAMTa—
PRAWTHIE Uz, iR LIS (AD 1% (T-chol-HDL-chol) /HDL-chol %> &S L7z,
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3. FFEORERBEREREEDAE

FAS I3 B L [AIKEIZ Nepokroeff et al.'” 38 X UMk "7 DA kIc#: U TRIE Lz, Tunit 1%
30°CT15 T 1umol @ NADPH %3/ S ¥ B BEIGIE L Uiz, ACCIZBEH'™ L [AkEIC Tanabe
etal'” 3L O S DFHEICHE U THIE Lz, lunit 1237°C T2 1umol @ NADH % i
HEEBWEEIEM L Lz, HTGL IZ Morimoto et al. DJ5 8" Z— ks Uz BER'Y L FkEIC
WIE LTz, BEBEEHEIX600 RN EERRT A4 L A VD uBq T Lz, BRI DX X7 BiRE
1%, Pierce #¢ BCA Protein assay reagent Z /] L THIE L 7.

4, FFEDT7a- N4 FOF 25— mRNA DEBEESH &K U HMG-CoA L &4 2 —+ mRNA OF
HEDAIE
B LREBICHIE L, B-7 7 F> mRNA BEEICHIT 5 % L Uit Lz,

5. BB RTOTA 2 ) R—EEEDAE

N Ak CBFE B3 & OVEI S50 8 BRAS A HLAK) @ LPL 1 Masuno et al.®” 5 iz # 1T RE
'Y L FEBRICHIE Ui, BRim RIS 2 0 B R OBEE & > 37 Blmg 272 ) 04
JRA LA VR uEq TR LT,

6. fEiFfEBO Y RFTOTA 1) /X—t mRNA ORIBEEDAIE
BEER'Y L RIBEICHIE L, mRNA % B- 7 7 F> mRNA R EICHT 2 E L UL LTz,

7. EBROLZXFO—ILOAE
BESR' & MR IZ Zak-Henly ¥ THIE L, flRHERED RO Ea L 25 0 — L EBHURIC
KT pEhalL A7e—LHHHEOERERF L X5 v — L HEfttE L Uk,

8. ERREABOAIE

Eaton et al. D HUE? Ik - THIE LTz, T2bbiAEmicsioz » — %Mz, 70°C
LI ] o 41l Y 2318148 0 3R U C RH v B8 0 € il ik 2 38 U 7. 1€ 13 hydroxysteroid
dehydrogenase 73 NAD "f7 £ R CHERIC X T a— Vi) U 7 A &3- 4%V Ric&E#iL,
Z OIF340nm [T Z SO NADH AR IS Z &2 FIH LT, IR RINET & %I
B 5340nm ORI D7 L Y JRH R R % R Tz,

9. HEEHULE
T — X EEERR A TR L, AR OFEZE (p <0.05) X ANOVA & Duncan ®
multiple range test {2 & 0 HE L7z,

1. REENKRE L VEFHAGE

ITRINF—BRBEEZAZTRT 74 —F 4 7 L), HEEMERESHE 13121%)
WCHARTRKER (12651%), MEH (126F1%) & BT L7z, BREBIEHS X ORI
PARRRG DEB L OHHLEKR L S REHOARET L, BBREWFSE LR 57 (Table3).



62 AlTRBIF R WSS (KRB B A

2. MESLCFREORERE

MFEMREIZ DWW TIE, TablediZ R L7z Y, T-chol Xk EAE221.4130.9mg/dl ITRf LT, K
HHE72.6 14 9mg/dl, M HETS.319.0mg/dl, TG idxt IEAE60.2 £ 7. 1mg/dl IZkt L TR EREIS.6=
1.3mg/dl, #ISRE26.412 8mg/dl, ALV REE4.810.812x LT, KE#1.8+03, 22103
VTN L AEITIE T L, 280413725 > 2. HDL-chol H[{EETH -7z,

FFRgNR E iz DWW Cik, RHEBEZEERTTL CRHEBE279E 12mg/g tissue) XMV ERE (2566
mg/g tissue) IR TG, KT (23317 mg/g tissue) ITHEITET, TG GHIIERE123E£2 mg/g
tissue) X RTRE (80E3 mg/g tissue), FAEHE (7914 mg/g tissue) & HALTF L72A3, Chol 133
HERNC 21T A S oz (Tables).

3. FROREERBREREN
NRIVi & RSB DHGEEE R T D ACC IR & O FAS iGtk & DxHRBHCTIE T, KT,

Table 3. Effects of natto and soybean on body weight and abdominal adipose tissue weight of rats.

Group Bodyweight gain' Perirenal adipose tissue Epididymal adipose tissue
(%) (g (%)* () (%)?

Control 131£1° 7.0£1.0° 1.8£0.3 56104 1.5%0.1°

Soybean’ 126x1° 25%02° 0.7£0.0° 3.51£0.4° 1.0x0.1°

Natto’ 1261 6.110.4° 1.6x0.1° 50103 1.3x0.1°

"Expressed as % of the initial weight.

*Rate to the final body weight. *Central Res. Inst., Mizkan Group Co., Ltd.

Each value is the mean % SE for 6 rats. Values in the same column without common superscript letter are
significantly different at p<0.05 by Duncan's multiple range test.

Table4. Effects of natto and soybean on serum lipids concentration of rats.

Group Total cholesterol HDL-cholesterol Arteriosclerosis index' Triglycerides
(mg/dl) (mg/dl) (mg/dl)
Control 221.4%30.9° 38.8£2.3° 4.8%0.8" 60.2£7.1°
Soybean’ 72.6+4.9° 26.6%+3.0° 1.8%0.3° 35.6%1.3°
Natto’ 78.3£9.0° 25.0%1.3° 22%0.3° 264%2.8°

'(Total cholesterol — HDL-cholesterol)/HDL-cholesterol

*Central Res. Inst., Mizkan Group Co., Ltd.

Each value is the mean = SE for 6 rats. Values in the same column without common superscript letter are significantly
different at p<0.05 by Duncan's multiple range test.

Table 5. Effects of natto and soybean on liver lipids content of rats.

Group Total lipid Cholesterol Triglyceride
(mg/g tissue) (mg/g tissue) (mg/g tissue)
Control 279+12, 115£3° 123+2°
Soybean' 23317 113%2° 80+3°
Natto' 2566 1094 79+4°

'Central Res. Inst., Mizkan Group Co., Ltd.

Each value is the mean £ SE for 6 rats. Values in the same column without
common superscript letter are significantly different at p<0.05 by Duncan's
multiple range test.
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WERETIRT Uie, s SAFIE~ DRI DB Y IAZIT BtR L TW5 HTGL iGMi, KE#E
DHETR LTz (Table6).

4. FFED70- N4 ROF ST —€ mBNA BRIREH & U HMG-CoA L 4 7 22—+ mRNA HIZE

BEES » RSILIZOW T ORIER B % Table7iZR LTz, 7a- "A Ru¥F L 5 —+F mRNA FEH
BIIKEHOREHEZR L, HMG-CoA L & 7 % —F mRNA BEEIZKER, MEICKT
TERIRIZ BN, BRI T,

5. BERF#EMOD LPL 7B S & U LPLMRNA R E

Table8IZ/R LTzl v, I AR O IG L~ DI 0 IAZIZBIR T D LPL iGMEIE, N5 Y
FORBIOBEX VR ELZY LB REHORE T Lz, Lo L LPLmRNA FH B I35
IZZEIZA BN ST,

6. BB, Hhol XTO—/LEBHERE L UCEEEEHE

#E (G EE3.410.1g/3days) X RERE (9.010.5¢/3days), #ERE (8.410.4g/3days) TH
L<#IL, EAEHHE GHEAE14E lumol/day) S RKERE (99x6umol/day), FEFRE (103
teumol/day) & DARICEM Uz, L Lal A5 o — L Hhlt R fmicEnL bR -
7z (Table9).

Table 6. Effects of natto and soybean on the activities of acetyl CoA carboxylase,

fatty acid synthase and hepatic triglyceride lipase in liver of rats.

Group ACC FAS HTGL
(unit/mg protein) (unit/mg protein) (1«Eq/mg protein)
Control 0.083£0.004° 0.0037=£0.0003" 0.072£0.002°
Soybean' 0.060£0.002° 0.0018£0.0000" 0.048£0.002°
Natto' 0.061£0.002° 0.0015%0.0001° 0.079£0.003"

'Central Res. Inst., Mizkan Group Co., Ltd.

Each value is the mean & SE for 6 rats. Values in the same column without common
superscript letter are significantly different at p<0.05 by Duncan's multiple range test.
Abbreviations : ACC, acetyl CoA carboxylase : FAS, fatty acid synthase : HTGL,
hepatic triglyceride lipase.

Table 7. Effects of natto and soybean on the 7a-hydroxylase mRNA and
HMG-CoA reductase mRNA in liver of rats.

Group Ta-hydroxylase HMG-CoA reductase
mRNA/f-actin mRNA/f-actin
Control 1.33£0.33° 0.43%£0.13°
Soybean' 3.31%0.63" 0.38+0.07°
Natto' 1.08£0.29° 0.37£0.05°

'Central Res. Inst., Mizkan Group Co., Ltd.

Each value is the mean & SE for 5 rats. Values in the same column without common superscript letter
are significantly different at p<0.05 by Duncan's multiple range test. Abbreviation : HMG-CoA,f
-hydroxy-$-methylglutaryl coenzym A.
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Table 8. Effects of natto and soybean on the activity of lipoprotein lipase

and LPL mRNA in abdominal adipose tissue of rats.

Group LPL LPL LPL mRNA/
(uEq/total adipose tissue) (1Eq/mg protein) P-actin
Control 5.5%0.6" 0.14%0.01° 259+5.1°
Soybean, 23%02° 0.09£0.01° 31.4%3.4
Natto' 5.9%+0.6° 0.16%0.01° 33.3+8.8

'Central Res. Inst., Mizkan Group Co., Ltd.

Each value is the mean £ SE for 6 rats(LPL mRNA/f-actin is for 5 rats).

Values in the same column without common superscript letter are significantly different at p<0.05
by Duncan's multiple range test. Abbreviation : LPL,lipoprotein lipase.

Table 9. Effects of natto and soybean on fecal excretion of cholic acid

and cholesterol in rats.

Group Feces Cholic acid excretion Cholesterol excretion
(g/3days) (umol/day) (% of ingestion)
Control 34%0.1° 14x1° 374+1.3°
Soybeanl 9.0£0.5 99+6" 384143
Nattol 8.4%0.4° 1036 38.7%1.3"

'Central Res. Inst., Mizkan Group Co., Ltd.
Each value is the mean & SE for 6 rats. Values in the same column without common superscript
letter are significantly different at p<0.05 by Duncan's multiple range test.
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