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S-Equol if75 SREBP & &1 PPARy i{Z& KR 2 BUHER TR & HIEB BRI FT R 3R

e B ueA,F BLIKRTH L, EHRER,E O 400037 FK, REZEZEBE KR (B SR E KRR O IR E R
=iy

(H#ZE] HBY  J3br S-MEE M (S-Equol) X 2 BUKEBRYE (type 2 diabetes mellitus, T2DM) & Ff-{E
A& P8 7 BT ( non-alcoholic fatty liver disease, NAFLD) fERARRIMENSICIT A2 . J7id: R HL 6 JE i ik
M SD KL 50 H @R FE 1R, AL 3T IR (n=10) AR (n=40) . A TFEBEA KR SR
PRI B IR B M T S i PR A TR R (streptozocin, STZ) A4 4 2 AUBE FROIFEAY 25 JIZ 1ML ( fasting blood-
glucose, FBG)>11. 1 mmol/L {)K FREEHL > MR (n=9) ,S-Equol {741 (20 mg - kg™ - d™', n=
9) AL (40 mg + kg™ - d7', n=8) FIFHIRAL(80 mg - kg™ - d™', n=8). FHlH 12 A5, K
252 R R 3 S B i (TC) | H ol =R (TG) | k% (FBG) | /5 % FE g 85 (1 (HDL) X% IR & A1
(LDL) (EVHZLZ (TBIL) \ H#HLLER (DBIL) (JEEH (TP) (HAEH (Alb) IKFEH (Glb) . K] ELISA
TGN I A5 P9 A 2 (ALT) A SR i (AST) DL RHIEE A& 18 (IL-18) (A& 6 (IL-6) FiifE
I F-a(TNF-o0) o R JH Western blot il RT-qPCR JAAG 2 24 5 1 o A 1A 26 11 3k 804k 40 il
AT W) ETE 32K v ( peroxisome proliferator-activated receptor gamma, PPARy) , Z tH i a FRALHE (acetyl-
CoA carboxylase , ACC) , [EEE i35 04455 8 -1 sterol regulatory element binding protein-1, SREBP-1)
FHE T ER A U (fatty acid synthetase, Fasn) Rih7K - G50 SHEAA AL, S-Equol Il H 4 R
BT R (P<0. 05) , S-Equol Hr 575 i 41195 3R 73 WK F- i % T i (P<0. 05 ) , S—Equol 1% | 71
2l FBG 7KF- i 2 FE IR (P<0.05) , S-Equol K7 & 4 48 %k 1l %5 F 3K I (A/G) Fil LDL 5 2 BEAIK (P<
0.05) ,S-Equol H17f| 41 1M 7% DBIL H1 ALT 25 F#{IK (P<0. 05) ;S-Equol Ik, i 771 i 4 AT IEZH 21 27T
ASUGE I ERR BT A AR R 2 PRI (P<0. 05) , S-Equol H 5 77 i 41 AT 2H 2R AR AE /K1 W 25 AR ( P<
0.05) ; Western blot Z5 7R, = K= 1Y S-Equol THilfii K ERUH2HZ{H PPARy Fil ACC ()R BEH T
P (P<0.05) ;RT-qPCR 455 i /8 S-Equol F Tl K I 2H 2 H ACC . SREBP-1  Fasn il PPARy #%5%
IRV FER(P<0.05) . 8518 S-Equol BEFF(IX T2DM 53 NAFLD K By FFIEAR B AR g B A s A
Ko FFARFARAE K-, HALH AT 58 559475 SREBP 3 8% F1 PPARy 73 F3RiAH K,

[REEIA ] S-MEHM; KRB 2 BIBRE IR SRS LR 107 1T
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S-Equol improves type 2 diabetes mellitus combined with nonalcoholic fatty liver

disease by regulating SREBP pathway and PPARvy in rats
XU Zhe, NI Xiangmin, LI Shuo, ZHANG Guiming, CUI Hangiang, WANG Jian Department of Nutrition, Second
Affiliated Hospital, Army Medical University ( Third Military Medical University) , Chongqing, 400037

[ Abstract | Objective To analyze the effects of S-Equol on glucose and lipid metabolism in rats with
type 2 diabetes mellitus (T2DM) and nonalcoholic fatty liver disease ( NAFLD). Methods Fifty SD rats
aged 6 weeks were randomly divided into the control group (n=10) and the modeling group (n=40) after 1
week s adaptive feed. The modeling group was given high-fat and high-sugar diet combined with streptozotocin

(STZ) intrabdominal injection to construct T2DM model. Rats whose fasting blood-glucose (FBG) level was
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greater than 11. 1 mmol/L were randomly divided into the 4 groups: the model group,the S-Equol low-dose
group(20 mg - kg™' - d7'), the S-Equol medium-dose group(40 mg - kg™' - d™') and the S-Equol high-dose
group(80 mg - kg™' - d7'). After 12 weeks of intervention, the level of serum total cholesterol (TC),
triglyceride (TG ), FBG, high density lipoprotein ( HDL) , low density lipoprotein ( LDL), total bilirubin
(TBIL) , direct bilirubin ( DBIL) , total protein (TP ), albumin ( Alb) and globulin ( Glb) were detected.
Serum alanine aminotransferase (ALT) , aspartate aminotransferase (AST) and liver interleukin-1g (IL-18),
interleukin-6 (IL-6) and tumor necrosis factor-a ( TNF-at) were detected by ELISA. Peroxisome proliferator-
activated receptor gamma ( PPARy), acetyl-CoA carboxylase ( ACC), sterol regulatory element binding
protein-1 ( SREBP-1) and fatty acid synthetase ( Fasn) expression levels related to lipid metabolism were
detected by Western blotting and RT-qPCR. Results Compared with the model group, the S-Equol low-dose
group had significantly decreased levels of insulin resistance (P<0.05), the S-Equol medium-dose group had
significantly decreased levels of insulin secretion (P<0.05), and the S-Equol low-and high-dose groups had
obviously decreased levels of FBG (P<0.05); The S-Equol low-dose group had significantly decreased liver
index, albumin/globulin ratio ( A/G) and LDL (P<0.05), and the S-Equol medium-dose group had
significantly decreased DBIL and ALT (P<0.05). Compared with the model group, the histological morphology
of liver in the S-Equol low-, medium- and high-dose groups improved and the area of liver lipid deposition
decreased obviously (P<0.05), and the S-Equol medium-dose group and the high-dose group had reduced liver
inflammation (P<0.05). The results of Western blotting showed the expression of PPARy and ACC in liver
tissue of rats was significantly down-regulated by medium- and high-dose S-Equol intervention ( P<0.05). The
results of RT-qPCR showed that S-Equol intervention significantly could reduce the transcription levels of ACC,
SREBP-1, Fasn and PPARy in liver tissue of rats (P<0.05). Conclusion The intervention of S-Equol can
reduce liver lipid deposition, lipid metabolism-related molecule expression and inflammation in T2DM rats with
NAFLD, and the mechanism may be related to regulating SREBP pathway and PPAR~y expression.

[ Key words | S-Equol;rat;type 2 diabetes ;non-alcoholic fatty liver disease
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FEIRE 4 B8 W T ( non-alcoholic fatty liver disease,
NAFLD ) J& i H-yH — B8 G BRI 23 0 A~ 3 5 1) A 3o
PR . B R R AR N R, HAif 55% 1 2
TR FR 9% (type 2 diabetes, T2DM) H 3% f£7F NAFLD'" |
Biti o AR s (IEJHE (T2DM il NAFLD ) f8 955 8 R 22
BT, T EE 2045 AR A0 R R ABCK R E] T 42,
APDLT T B NAFLD g8 A 80K 35 31T 4 427
NAFLD 5|2 i 1 & 22 K0 55 I & E [A] i & T2DM &
JER FEEAE R 2, NAFLD (3 £ T2DM 1% XU i
8 A LT HARACE R, T2DM 5 NAFLD H
AR D

WL Py [ 7-FE -3 (49-FR FEOR AL ) R IF ANk
Equol ] J&: K & 5 BB i i Q=9 . 2 se %
B R R 1 R 5 S B R T e mT A ol v A A
ST B I 0 400 R T, o I O Th g R MR
S e HE 1% ( S-Equol ) J2& Equol i —Ff Xy B4, AT LA
WEPEVEROG BER R 2K B(ERB) , H. S-Equol MEZR IS
YRR AT PO T HoAl S 25 T

T W R 5 S5 Y AT DA % Mot I O & 4 AL i 2

REAFICRENS 7 st i F A T AR I A D G Bz [
RH AR K, AR EE T AT UG ™ A2 Equol )
R, ANBEACH ™ A Equol 1R BUTFIIE 27 4 AL 71T BR
RS B R, R S I A DR R DT B A
PE Equol S & 45 A4 Wy~ 3w T o ARB A B FE IR
S-Equol % T2DM 4 - NAFLD ¢ fRUSE Y £ it A Ak
i 5 2K DI RE T S RE S AR 5 8 1 2R T T B2
N S-Equol B35 NAFLD K H I 7 AiE 1 Jill ) 4 5
BRSPS A dl

1 #¥57FZ%

L1 s

AWFTERHT 50 H 6 JAik SPF etk SD A, &
JitiE (200+20) g, fitmtte BREA MY RHE A A FR 2>
AR SCXK (5()2019-008 ] 4 F7 #0355y i 4= % b=
Rep gy s b SPF Rsh¥y by , P58 B2 R
Hh ez g — 4 [ AR (2242 ) °CLIRE 60% ~70%
12 /NP BRI ], 8 5 L, A B YOk, =
Ji s B ARDRLR 873 109% 4k, 20% HERE , 2% fiF [5] B
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0. 5% JHER N ,67. 5% & 38 fmlkk (b mt B P ) iR R
BRA WD) S im ik (b Ae B A YRR Ry A FR A
A)) R AR R AE s S g rho o 4 it
1.2 FEZXANEMNE

A F LR 5 A BERIE R
(streptozocin, STZ) ( =98% , = K- H A F R A
F)) s —HOEAA[ DMSO, A= T AW T8 (L) B A B
AT ]I H Al (6 Sigma 24 R, Hh il 45 75 PR O
5 e BE B S g s AR ) 5 S-Equol ( R FEBH2Y
PIFHEARGBRAF], 2R =99% ) s PR/ Fris
BREN (s RAEVIHEARAIRAF]) ; Ml ECL 4b27 &0t
A& RIPA U (35 = RAEWHORA R ) 5 1
BEA R I X 4R ( 26 [E A2 4 OneTouch 24 ] ) 5 44 N 5%
NG A L G ELISA (R st A= W) AR 98 T A
BRAWD) s RS 3R JHIE AR 1B (TL-18) MR IR SE K
T-a(TNF-a) A4 3 6 (1L-6) ELISA 127 & (EAER
HAHRAF) s A2 —HFRFCH MBI SRR )
WK ZUREREAR X (35 [ THERMO 2] ) 5 HLIKAH,
SRS (56 [ Bio-rad 24 W) 5 Ak 2% &G MR (3£ H
acuronBio /A F] ) ; PCR Y ()6 E & CFX connect, 3&
Bio-rad /A 5] ) ; RT-PCR % | SYBR Green 4t #}¥: PCR
A& (72 QIAGENG A7) ; Western-blot 2R FH i) %,
Ak Wy Tt A 158 B ) 800G 3% 1Ky ( peroxisome proliferator
activated receptor gamma , PPARy) HiAKF1 2 Bt 4 B a
AL ( acetyl-CoA carboxylase, ACC) Hii {4 ( i = /&
EYHARAIRAT) .
1.3 T2DM K KA Ak

JIT A R B N IR TR 1R MK Bl LR R s
ST RRTIRA (n=10) , AL (n=40) , X B KR4
TR S A B T R IR R T R IR
4 JA G A RS £ 12 h, @S2 K RO I T 6 4% R
ET (25 mg/ke, STZ V5T 0. 1 mol/L ¥R/ 745
FRENGE I, pH =4. 5) , % BRAH K BRI s 5 5 At
HERFRFT R TR/ AT R AN 2 DI, 1 252 2 IR, W] P
1 JA AT STZ [ i 485, T2DM KBRS 1 D s Ky
ASE 1 G, 6 h 25 i 14 ( fasting blood-glucose ,
FBG)>11.1 mmol/L,
1.4 shhHiafeth

R FHFEALEL 72 125, 4% T2DM BEH R [ 4 g B Y
41(n=9) J S-Equol K H41(20 mg - kg™ - d™', n=
9) L1 (40 mg - kg™ - d7, n=8) HlE ] AL
(80 mg - kg™ -+ d™", n=8), S-Equol %fi%# T DMSO, &
T B, &G 25 H T IE R HREHE 4525, B
H—R o Wl PRI BB 4] A IE 3 6 B B 4 T4
DMSO+FE KM . FIrA KRR 12 J8 T Fi ] B
BEYOK, BRI FBG AR

1.5 HAREA MR

L5 1 FEACREMES  FrA REUERE — IS T
PSSR 12 h, BRI Fic sk, 2 HORRIFEERUM |
1.5.2 MFEARE BB 5% (R0
S I O b2 A R S BRI, B BRUBE B Dk I 1t
HETZ)G,4CE L (4 500 r/min, 10 min) J5 3845 1M
I, B T80 CH IR vk AR £ H o

1.5.3  JHFMEREAS SR 4 FKEMW G, 4 C 0. 01
mol/L PBS 2 & V1 KBRS , 2 AR 60 45 11, 4 X
JHEIE IR AR T 2 oK o Bk i ), B I RE 432 3 4,
1B 4% 2 R W T2k, 1 4y & A RNA
PRAFE T RNA R, 1435 A —80 °C IR IR vKAH
iR A& B PN i) ivalll 8

1.6 A F5ArFe Ty ik

16,1 BRI 0 HF 20 B8 AR P b 25 4 A6 K
I3 S RH R EE (TC) | Hl =R (TG) (14l (FBG) (/&
WA B (HDL) AR% 2 g 4511 (LDL) | SUHZL R
(TBIL) \ H4ZB£1 2 (DBIL) | &8 H (TP) | H & H
(Alb) BKEH(GIb) \HIK L (A/G) HBr B Be ks 5
FHG I 5 >R AT ELISA 3 50) &0 4G I I ¥ 4 P9 %% 24 il
(ALT) A& HiE o Bl (AST) ¥k i 5 IL-1B | 1L-6 Fl TNF-a
K75 125  FRIBUTFZH 2 100 mg, ] RIPA Z A i $2 U
A, BCA ARG A R FE IS, 4 B ELISA 35050 & Ui
W14 FLRE, 4 B K 2 T AE g Ar A0 2 O % RE
[D(450) |, e i AT MR EEALIE

1.6.2 Jh4L O Yufa Ve H1 4% 22 5 H I 145 R I]
AR PR SR T K AL KR DI (3~5 pum) , 4% %
RHEEEZE 10 min J5, LA 60% 5 N EEH LE 2 min,
NN 0. 3% £l O Jeiik, Z IR 5CE 15 min J5 4K
60% 5 N EEFI 0. 9% NaCl J0E 2 RAEE T 5= T4, 75
ANEE Y 7 min, 1% HCI-EKE 434k 1 s, H R KR %
10 min, TG E o JGHE T WA (X10) , &R L%k
W10 ALET, HA 8RS, (] Tmage J 44T O WL
ERENINpAG7 =N

1.6.3 HE s HURZAREUFIEA ST AR
FH HE J9, 40 5590 7 I J5 25 1 /K S, A% Je i g
5 min, ZEIR/KVE S s, UGB YD 30 s, ZEIR/K UL, URARIE
TIRIoK SRR 2 WE sl 65 VS, FHHaRticsR.
1.6.4  Western blot 34 ] i I 24 21+ PPARy Fl
ACC HE H R PRI 100 mg KBTI 2H 21,
RIPA 2 it W + 25 (B 30 4 77 ( phenylmethanesulfonyl
fluoride, PMSF) $& iU S A H 5 , 8 H] BCA YA & & H
JiHE 70 wg 4 H 4T SDS-PAGE B i LUK 5
ML 2 PVDFE 5, 5% i ig Wi # £ 14 2 h J5 — ¥t
4 CHIRF T, I H %K 2% tp % (tris buffered saline
tween, TBST) PEi% 3 WG A —HiBFF 1 h, TBST ¥k
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W3 U AR GRS G. LLRT I R B B K R
GAPDH [y K FEAEAE g FIrill 25 1 AR XS 3k o
1.6.5 RT-qPCR Kzl 4121 PPARy (ACC | [ i 3/
e 4 45 4 7 H-1 ( sterol regulatory element binding
protein-1, SREBP-1) FI i i g & % fiff ( fatty acid syn-
thetase, Fasn) mRNA kK B RNA [ % ¥k &
FELHZ 30 mg, R A — 3l =0 DNA RNA 25 [ $2 JUia )
FRF PRI AL FA 25 mRNA 052 & mRNA V&
JE 2R H] cDNA 8 sl @ kAT S % 5145931 ¢DNA R
FH7E 6 % & CFX connect I 5& JiF JIiE 2H 21t PPARy,
SREBP ,ACC F1 Fasn () mRNA #i%} ik . RT-qPCR
VAR Z 514 1 wl,cDNA 2 pl,ddH,0 2 pL, Master
Mix 5 pL, S & 10 wl, f B 2% {4 1 4% 142 95 °C
5 min, 3t 45 MiEFF.95 C 55,59 C 15,72 C 20 s,
65~95 C 152N 4IAE Y 3 By Cefi, LA GAPDH
YERNSEER 2R 2-Cu ikt B 3R B AR 258
i, 5% ¥ %): GAPDH: iF [1] GCCAGCCTCGTCTCA-
GACA, )2 [n] AGAGAAGGCAGCCCTGGAAC ; PPARy: 1F
m] CCACCAACTTCGGAATCAGC, Jz ] CCATTGGGT-
CAGCTCTTGTG ; SREBP-1: 1F [1)] CAGGAGCCACAAT-
GAAGACC, J 1] AACGGTAGCGCTTCTCAATG ; Fasn: 1F
] TGGAAGACACTGGCTCGAAG, % [i) AGGGGAGAT-
GAGAGGAGTCC;ACC: IE [1] CAGGACCGATGTGATGT-
TGC, Jz [5] CAGGACCGATGTGATGTTGC
1.7 %itF oM

K R B (4.2.0) #EATGE 20007, TR O

F x+s 327~ , >R shapiro. test PREUIOE &4 5, >R H
levene Test pR %5 il J5 22 5% 1% K %5, SR ] ggstatsplot
(0.9.1)f11Y ggbetweenstats pR {47 B[R & anova 4}
B, A1) L8Rk B LSD-0 46 35 3 A8 A 9 b i, P <
0.05 RhZERAGIE L

2 BR
2.1 AR LA S-Equol x4 fkym K R A M 15 47 49
Hh
Wt 4 s E R EA S ECS STZ 16 v i
J& , AR T2DM KB 34 H, 55X R4 i, ARl

AR R B, SR B, B K A A B Y, /MR R
% ZRE . SX IR R, B4 K B FBG . TC /K F
WETE(F1,P<0.05) ; SEIBIY L, S-Equol T
g, K B A B0 E R W 22 5 R =
2] FBG DI AR A ) i 2 TC B B AR (P<0.05) 5
5 HKE TG AKF-AR I B2
2.2 S-Equol x+48 s k ST 2 35 45 49 % 0
555 R g, BB ZE P B AT HR B T
(E 1,P<0.05), Ifi.3% ALT. HDL.LDL . TBIL.DBIL.
IBIL 7K 5 2 FH 5 (32 2, P<0. 05) , A/G i 2 F&AIL
(P<0.05) ; SHELRUZ] P A, IG5 41 I o 5 DL S
TR E AR (P<0.05) , skl 4] ALT L J& DBIL B
TR (P<0.05) {5 H 4] LDL B Z &%, A/G HiE
BEFE (P<0.05), FrA 4 kK AST . TP ALB,
GLB KRB EZESR,

&1 S-Equol Xt #ERAEX R BHEARHIRIE (1+s)

25 n R/ g 23 Ji§ 1 8%/ mmol - L H it = f&/mmol - L 4 JH [ i/ mmol - L
X iR 4H 10 568. 63+32. 80 7.68+1.36 0.3320. 11 1. 48+0. 60
BiRIZH 8 392.90+40. 83 29.95+4. 28" 0.61+0.33 2.62x0. 46
7 9 447.50+78. 47° 14.01£7. 16" 0.63+0.32 1.87+0.51"
L ab i B 7 431.34+56. 92" 23.05+8. 52" 0.49+0. 18 1.9320. 34"
e 0 A 5 415.42+12.61° 18.71+5. 96" 0.51+0. 15 1.91+0. 61
a:P<0.05, 5 2F BARLEL ;b P<0. 05, 5 B2 A 40 ph 4%
40 109
a
a 8_
- a a
o0 % al : —_ ab a
] + S 6
1 20+ =
o=
10 >
0_
T’L&‘ \\"’/\X ‘\L&‘ \‘gl&» ‘«L&) %"’/\X \\L&” V\%,\X \‘KL&\ x’;@‘
a: P<0.05, 5 sFpa 20 b3k b, P<0.05, 545 % 4 b
E1 S-Equol TH/F&AMFBEEE(A) MAFEE(B)EE (32s,n=5)
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&2 S-Equol XHERFEARAFNREISIRHIRIE  (3s)

a5 n HDL ool - L) LDL ; TBIL ) DBIL ; IBIL . TP ;
/mmol « L /mmol + L /mmol « L /mmol « L /gL
Xif BB 4 10 0.3320. 09" 0.2820. 09" 1. 0420. 59" 0.3220. 17 0.710. 49" 55. 17£20. 67
AL 8 0.70+0. 29° 0.57+0. 17° 2.1920. 83° 0. 6020. 24° 1.93+0. 25" 61.06+12.93
R 2 9 0.54+0. 18" 0.3420. 11" 2.520.75" 0.56+0. 22" 1.97+0. 58" 53.22+10.35
rhl A 7 0.51+0. 14° 0.41£0.11° 2.16+0. 54° 0.27+0.20" 1. 890. 38" 51.99+8. 44
[Eh e 5 0.64+0. 12° 0. 42+0. 06" 2.24+0. 86" 0.52+0.29 1.72£0.61° 54.66+10. 94
ALB GLB ALT AST
vl -1 -1 A/G -1 -1
/g - L /gL /U - L /UL
ot HE 2 27.13%3.21 28.04+4. 80 0.98+0. 08" 25.75+13.07 44.12+15.25
LTI 25.73%4. 41 35.34+8.56 0. 74+0. 06" 81.56+34. 35 66. 67+23. 42
IR B4 24.86+4. 61 28.37+6.03 0.89+0. 10 52.41%26. 74 48.05+17.95
rp A 22.41£4. 11 29.57+4.42 0.7620. 04* 48.39+15. 81 48.19+14.01
(Sl 23.32+5.22 31.34%5.84 0. 7420. 06 64.74+33. 84 50.61£18.73

a:P<0.05, 5 3 B4 142 ;b P<0. 05, 5 4 A1 48 14t

2.3 FFIEALRGGImIE PR

HE Jeta 2550 R, X BRAL b o i ik e 2, 120 Jifd
LIS T, 76 100 5% N AT UL/ 5 kufffer 20, #5575 41
FFAm M ZE AL, A OB S 4 Ak IR B, mT 0L R S i i 3
I, S T0 G, 52 P9 2 41 i 8] A7 76 38 2 kufifer 21
Jfl, % S-Equol T FR 41T /INw 1) 48 R JE 285 3% i B2 3 1
B AHA] I ARG A A B A B AR R a2
JHF 200 Y N B P20 ) i s 2 sk /b (&1 2) 5 4% TP

SEH IS N AT W, kufffer 401, @ MLT O Ye oy
5 R AR i A SRR TR A B D ORI O (&) 3)
BGUE S-Equol X 4 Jk 9 5 B0 NAFLD (1) 2k 3% 1 H .
L350 R BE A 7R 21 SR 80 4 g SR UL RE i, T2DM K
SUFBEAE I A e i AU 3 5 25 4L (B 4,P<0.05)
NAFLD RV ST B 5 ARk BE 1Y) S-Equol #E T
Al LRk > T2DM B A BRI Ao i iR ) T AR (P <
0.05) .

2 S-Equol F¥ixt T2DM & F NAFLD X R AT 28 R 25 B 7500
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Xof B4

(G AL ‘ T

gl

3 S-Equol Fixt T2DM & NAFLD X R ATAEA LR A8 B AR (4L O &)

S 80+

2 8

I 604

Elé

=

g&é 40 - ab

>

5 204 ab ab

=

=

= 04
O I e ) S
D

a: P<0.05, 5 xR an ks ; b, P<0.05, 544 48 pb 4%
E4 SEXRAEALMILCEREESNT

2.4 S-Equol xq#& A K Kk B % o ik B 5 & 483
(HOMA-IR) 4 % v

5%t 4L H#e, B 21 HOMA-IR 7K % i 2% F 25
(F5,P<0.05) ; S5 oA, v 70 i 4 J 9 Rk i
WEF R (P<0.05) , H I k5 % 53 W i S-Equol
A 70 A s R B A A B R A AR A
HOMA-TR 7K~ [ B 8. (P<0.05) .
2.5 S-Equol {414 IL-1B,1L-6, TNF-o % ik %

TS HRRMFAL, R ELISA 155 &4
DL AU P F- 363K (32 3) , S0 IRAH EE , A7 21 K
FUFFIE TL-18 . TL-6 F1 TNF-a 2357+ (P<0.05) 5 5
BRI A LL , o i 7l S-Equol 191 ik 3 R AL 2H 41
IL-18 1 IL-6 23K, 45 T W4l 414 TNF-o 363k g 3
F&{I% (P<0.05) ,

(n=10,x%s)

80

60

40

20

LTI 5 R/ wU - mL!

0-

GRS D D i
S A ¥

80 1 ab

60

40

HOMA-IR

20

0-

R

a: P<0.05, 5 xppasn ks b, P<0.05, 5457 20 pb g
5 S-Equol THEEHARBERE(A)F1 HOMA-IR
(B) L&  (n=5,%%s)
2.6 Western blot 2%
5XF B2 AH b, B 4 R U IR 41 40 ACC
PPARy AR B W E TR (K 6,P<0.05), MILT
BUB4L, S-Equol & % WE(E T2DM 4 J NAFLD B
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FRUHIEZH 2 PPARy S HAYERIE, 7 & S-Equol

HERALIT414 ACC 933 (P<0.05)
2.7 RT-qPCR %4 %
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