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Effect of Dietary Fat and Genistein on Lipid Metabolism and Antioxidant Activity in
Hyperlipidemic Male Rats induced High Fat Diet*

Kim, Mi Hyun - Jang, So Young - Lee, Yeon Sook’
Department of Food & Nutrition, Research Institute of Human Ecology, Seoul National University, Seoul 151-742, Korea

ABSTRACT

This study was conducted to investigate whether dietary factors, normal fat and genistein leads to beneficial im-
provement of lipid metabolism and oxidative stress in adult hyperlipidemic male rats. Seven wk-old male SD rats were
fed high fat diet (15% fat, 1% cholesterol) for 4 wks for induction of hyperlipidemic model rat. Weight-matched rats
were then assigned to four groups according to dietary fat level (7% or 15% fat) and genistein contents (0 or 320
mg/kg diet) . Food intake was significantly decreased by both high fat intake and genistein supplementation compared
with normal fat intake and genistein no supplementaion. But weight gain was significantly decreased by genistein
supplementation in normal fat intake compared with the other groups. Total lipid, total cholesterol and triglyceride in
serum and liver were significantly decreased by normal fat intake compared with high fat intake. But total cholesterol in
liver was significantly increased by genistein supplementation in both high fat and normal fat intake. TBARS in serum
and liver was less produced by normal fat intake compared with high fat intake but TBARS in liver was significantly
increased by genistein supplementation compared with genistein no supplementation in normal fat intake. Glutathione
reductase activity in erythrocytes was significantly reduced by genistein supplementation in normal fat intake compared
with the other groups. Glutathione peroxidase and glutathione reductase activities in liver were significantly inhibited
by normal fat intake compared with high fat intake. Catalase activity in liver was significantly increased by genistein
supplementation compared with genistein no supplementation in high fat intake. Nitrite was significantly decreased by
normal fat intake compared with high fat intake. These results suggest that normal fat intake has the treatment effect
against risk factors related with cardiovascular disease by reducing lipid profiles, lipid peroxidation. And genistein
shows action as a antioxidant replacing antioxidant enzymes but also may act as prooxidant causing the production
of TBARS. (Korean J Nutrition 39(2): 100~ 108, 2006)
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techin—3—gallate), ©]2Z8}2 (genistein, daidzein, gly-
citein) Fo| AEHA A% ARIAE HEHIL o
o2 7 Qo= T8 oyx] gl AW gr3lE AHF7)
AEBA Aol v)A= G| A AHEE o= 3}
NI = )

dubxoz 2utel Fr} HFHE EF LDL FHLHE
A, A &4, Jded ALE, AF S 508 UHA
o} A8AA FAA A D AR Holg AR 2
3ok ey A 9 AR 2ole tiA S ©rdt
E2 AF njgo] Zol BF FHAAWEY SR A
TR ¢ 7HsAd0] A= vk AE= Chahoud
579 ATl EF FAY 0] T2 ARCAME
23818 A% 9 AR Aoyt uFAAEFTE et
AL AA AEg Aty Bysigict ghE aAW
o2 vlthe FE3 YR Sprague—Dawley BF A &
717F A RS ZTFE A7V E ARl 2|
Fouk 542+ (PPARy 2, Lipoprotein lipase) &) @&
AAAA Ag2AY FA D APAE FE AR

3 STk Zev 717k AR dFE 2818 AE
o] F7Iet] AWk F3o] & o|Fojitty Hag
TE o] ARRA Ao o= £E AW AFH7 7
7 AAgR o] st FrbAQl A7 ash AAo|tt

T3 AAFsA 5 IS, Y AP 2
< T AR 9 AEHA A JEEE dEesvy ¢
A Qi olAZEHEL diFel 58, #A7] IRAEF
oM dF A FFE /AEHY LDL FelAEEe] At
3+5 WAska, LDL 84 34%¢ 48& Fo 5973
35 ditshs Aoz dEFth

a3y e ATEe] olaZEHEe] oAERA
AR 2 E T Qo] AERA AP HER
FEEE WA A8EA AFolA o)hTEHEY HHE
ol tieiMe B2 ATV o)FoAA 3 itk el
A Jehs A8TA A F2 o AEZA FAYPS R
A3t 339 HAZA IAEFHE e ksl fE A
FEE AT ope} 4o] g9l HNE FA FY &
A Aol SJEiA gk Wb delA olaFE
22 HEHA A A= AAEZA diA adele =
HAR dAYSF st AY 7Fs/dol ok AAE 114
Aol 9 o] AT TS XSHE 7ol FFE £ FFHY
Fatst a4 897 nitrite TFE SFYF AFITF0
A olaZEEe FitstaLEl 47 FRFEAY
nitrite?] TAE F7AA JEBA JES] ST 2458
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Ml B A7E nAuAolz mAEES SUA7 5
Are] A S7o] GE olaZal (e e 48
W A8 GAETNE A ALl Pasks We
e Ea Gopra Aate] ALEAEo HHME Yot
77} Sigic,

(Sprague—Dawley male rats, 8¢
AF 210 g) oAl 4573 1A 2lo] (15% fat, 1% cho-
lesterol of diet wt.)& o3t 1AEF 22 43
o ol TAFF AHAEE AL (7% or 15% of
diet wt.) 3 AUAE (0 or 320 mg/kg diet) TS &
2t AE 2ol oA 653 ARGt A8TE A
I olAEEE 7t e et AP AYAH<Q F
HA7bE (HF-GO), A% AYAE?! 320 ppm A7
(HF-G320), 3dA% A28 F¥74E (NF-GO),
23R AYAEQ 320 ppm F7HE (NF-G320) 2=
etk A8 Hole 718322 AIN-93M HeE o
ow, A AU2EQ F2E APAT AHE V)
o7 Al X FdogE X (beef tallow) &,
AY2EQ! (genistein, £F >90%) 2 BIHF T3 2
HE A Fuol AME3IITE (Table 1). APFE2 A&tfs
A ARFE A FeEde] AN AREIIeH, AR
A9 L5 22 £ 2T, Y F% 65 £ 5%, FH= 124]
7k F7] (light: 06 : 00~18 : 00) & 2233 ch

Ay Holg} A 2 AT, AF 717 T 2

Table 1. Composition of experimental diets (g/kg diet)

HF-GO” HF-G320 NF-GO  NF-G320
Cornstarch 539.50 539.14 629.50 629.14
Casein 200.0 200.0 200.0 200.0
Beef tallow 150.0 150.0 70.0 70.0
Cholesterol 10.0 10.0 - -
Cellulose 50.0 50.0 50.0 50.0
Mineral Mix.” 350 35.0 35.0 350
Vitamine Mix.” 10.0 10.0 10.0 10.0
Choline bitarirate 2.5 2.5 2.5 2.5
Methionine 3.0 3.0 3.0 3.0
Genistein” - 0.32 - 0.32
Total (@) 1000.0 1000.0 1000.0 1000.0

1) AIN-93M-MX. 2) AIN-93-VX. 3) Genistein{purity: over 90%). 4)
HF-GO: High fat (15% fat) diet, HF-G320: High fat (15% fat) diet
with genistein (320 mg/kg diet), NF-GO: Normal fat (7% fat)
diet, NF-G320: Normal fat (7% fat) diet with genistein (320 mg/
kg diet)
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o) AHTE YFUe) 28 V% A7) FIHAT, AZ
& 9Fdel 18 94 Azl S3shsnh

2. Ng 28 W MNE

HFYol APFES 3 AAAZ $ FaAE ()
Efel, fratekd) o2 niEsted Ho) el Edg AFH
3ch g F AR gk Kol A3 sk 800 x goll
A 1083t PadEeist) 83E 9%2m, YA EDTA
FHol 238k 800 X gollA 20837+ z&:‘%ﬂ g%
I} AETE 2t 83 buffy coatmS AASH
HYTE 0.9% A2AA4E A7Isle] 800 X goﬂ*i 10
B2 A4 FElshe A e AR ¥ 0.9% e A%
FE HA1k] A48T detde] HEE Halgde) 2 =
22 A2l Adged AFF o FAE S8 1 2
Aox el itk ax 849 2 AARISE FFE A
A 2 23 44 4F &9 (154 mM KCl, 50 mM
Tris—HCl, 1 mM EDTA buffer, pH 7.4) 3} 8HA| Yo #
Ass o2 4T, 600 x gollA 1087 AR st

AYEE AAS L T35S Fst] 43A (cytoplasm)
88 FHalglon, U= 4, 12,000 X gollx 2087
A 22)sle] AN s F oA o]8 2uE A §
714 4T, 38,000 X gollA 6087t 94 Ealdte] A
T2 23 (A3 4AxH B2 (pellet) 0 3
ok &FH) RS o5 g8 (A &5 89 FEAE =
80 : 20, v/w) < Yol FAISIch ZE A8t A3EHs
EAg Y -85Tel BE BAHTh

3. Mooy 2
z7e) 212 24

D 837 7
Aol 24 FEE Frings & Dunn'’g) ¥PHE ol&
3}y 540 nmolA spectrophotometer (Beckman DU—
530, USA) & vl4 AZsiich. ¥ 444, 2
2HE, HDL FH2HE 5585 89 A% £471(Spo-
tchem, KDK Co., Japan) & ol-&3l &7431925, LDL
FY2HE 55E Friedwald 52 H{LDL ZUXHE =
FZu2HE - HDL ZHAHE - (549 A5 & o) %

sto] ARSI
7re] £ 22 2 Bligh & Dyer®9] W& ol &3}
o AR, 7o SHiHES FA Z]"“?f] TEE F
2% T A olAZERE §ui2 =50 F 47 chole-
g a4 Aok kit (B Ak §
=) ¢} lipoprotein lipase$} glycerokinase® ¥4k &
Zt

& Alof kit (FF A d=)F ol8a] SHsITH

o rfo

sterol hydrolaseE X3t

9 ZYAHE FEE 500 nmelA, 79
X 546 nmolA spectrophotometer (Beckman DU-
530, USA) = H]& Hekaldo),

2) AP 9l 7} =Ro] als] g4 FA A

AEFe} 7+ 239 catalase FAEE Aebie]
£, glutathione peroxidase (GPx) #AlE¥+ Tappel”2]
HE glutathione reductase (GR) 4%+ Carlberg
& Mannervik'®9] W& o] 83l A3t AP 79
asla s BEE FEEER mg 3o E Yehy,
o] AT AFAoMe tstas SRE d9E
mg 2.2 vehySich

A7 29 FHLE Cyanmethemoglobin<
o]-g-gt Alek kit (oMt Aok, =) E AME-3H] S
o, 7te] 93T Axale] dulzl §2 PY IRl
& EF §902 3o BiuretS )43 Aok kit (oMt
Aok =) & ARt ST

3) ¥R 24 A A E

A 7 =AY XA AEsHE §%2 Buege &

Aust' 2] thiobarbituric acid (TBA)¥H& o]&3le] A
¥ TBARSSY] %& spectrophotometer (Beckman DU~

530, USA)Z 535 nmolX| &3t @8- mg GO 8

Lehd it

4) B nitrite T

G2 nitrite L Griess® 2] WL 0] 83 Griess
Reagent System (Promega #G2930, USA) S A&}
o] microplate reader (Bio—Rad Model 680, USA) &
H| A A gsto] ST

4, Y 24

A% A= SAS program (SAS 6.12 version) & ¢}
43lo] A Ao, BE A A EF 23
(Mean * SE) & WYepi{th. AT 7] #24d2 ANOVA
test ¥ p <0.05 =AM Duncan’s multiple range test
2 FIHS AT £ AW o)AEeE AF
2 3= Two—way ANOVAE o] &3} p<0.01,

p<0.05 FEIM FAS AFTHA

T4 AY F

FAYE 979 2R oF 320 g2 ART 7o
Aol7h Agieh 677ke] ARl Fol F HAF AFe A



AT ol 94 zo|F oA Ygkoy AFFTlEe
AR AU AR 320 ppm A7V NF-G320)°] &
A AY2ER] T3/ (NF-GO) B} 194 (p <
0.05) 22 18.4% AA F7Ft] AV2ERI AAF & A
57F Aolaart veldrt AeldHse pARIET
(HF—-GO, HF—G320)°] A3AAHAT (NF-GO, NF—
G320)Ex} ok 9% ¥ HA AT, AYZEQL Mt
T (NF-G320, HF-G320) ] AU~E1] 57kt (NF-
GO, NF-G320) 2ot 7% © 2A AdFsidled]l 1 5
25 Ay Aeel 320 ppm A7 (HF-G320)°] #9
A (p<0.05) 22 713 @& Ao] HHFE B 1A
I AU2ERJIES AAEFF 2ol dFHo] Zashe 2o
2 Yehstth old# Zo] AUaE] A e AF
71 Ao azhe AY2ER] dH ] wE o] HHFH
Frazel 71918 A& HAtH(Table 2).

B A7 3AH Holo gt Aol dHFHY Fa W
A Aaolel Qg Aol dFHF F7F Ae HAElIe
9} dddo] gl Aoz wol=d| Melanson 572 dF+
£ 2y AgoidatelA 522 vl RuE Ae
A @skEe] Hrkd dE F2A8 4 3FS F
AR A4S AFHE A9, 1Y HUF HE F
28 AHS 18] A3 Ao At alyiFe] A4
o] A} A7 37 Fo] @ WA HIrka Bas)
At =3 Westerterp—Plantenga $°¢ A7-oAx&
AAE AFS 2FA ArESTE o 2SS A
Fg TFRT 2o] o] FUEHNAT T Baste] £
AT Ao} AR doE A 2™ o]/l AR
Holg oiz] WE7} wol HF o] FrRiEtE AA)
2ol oz AHTF dods uxy Ao FARIT
I BsilE] £ AFedAR F4AE AHT (NF-
GO)o] 1A AFHT (HF-GO, HF-G320) B} 2lol&
o 2ol A sl o, AFS7RE A AT
7 F2AQl AfolF Ho|A] ool 9] AT AAEE H

P
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BHYEELE3 3902)  100~108, 2006 /103

s .

T3 2 A7 AAER A7t WE AF S A
Ak 2089 H7A7198E tide® B 1.4 mg/day
AUZERIE AFHE o4dolA BMIZF fdlez W
B 1% Goodman—Gruen $°8 A7¢ w204 A
YAERl AHAFES glst] 35 Al AF a2 o=t
oA o7 AFo) ZAstFdtir B13 Kyselova 5%
o] A+ AR}t ARG 13y AREE dioZ gk d
B AP E AYAEde] £ o]xZehE AHH
7} Aol FEE FA @5 Ao ®Huste, AYAEHRI
off &gt AFiAE F9 FUHEQ A7vt e Ao
Hal},

2. G R e MR

g3 £ XA A, F Zo26HE, LDL Z2H
£9] 5 A H4HF (NF-GO, NF-G320)°] i
A4 AT (HF-GO, HF—G320) 2t} 492 (p<0.05)
o2 247} 69.9%, 51.1%, 58.3%, 70% FA8ke] B4
W AF7 aXEF i 87 Y A-AYAE s
+ Zo2 Yesith HDL ZH2HE FEE AT 1
Fo7l zjo|7} glof, Atat AYAsQl HH ol 9% &
= JERR] sttt (Table 3).

7+ 222 F N3, F ZYAHE, S FE= A
218k A7 (NF-GO, NF-G320) ¢ 221 437 (HF-
GO, HF—G320) 2t /213 (p<0.05) 2% 77} 59.1%.
66.4%, 73.5% Fadte] AL AA7E 2 AA
s Wre 202 etk a3y & ZYAEHE &
Zo AUAE< H7HE (NF-G320, HF-G320)°l Al
YAEQ #3474 (NF-IF0, HF-IF0) Kt} #93 (p <
0.05) 22 63.9% ol AUXER A3l & 23]
F ZE2HE gl Skl 3oz vehgth (Fig. 1),

£ a7e A 430 b €3 AdEze dx
A= A7) JellA Ho] Ae] F3g e of

Table 2. Body weight, weight gain, food intake of rats fed fat and genistein

Group Initial weight (g) Final weight (g) Weight gain (g/d) Food intake (g/d)
HF-GO 319.4 + 6.2% 4094 £ 91" 2.14 £ 0.19°? 149 + 0.3
HF-G320 319.0 £ 6.3" 4026 £938 2.02 £ 0.19%® 142 +0.3°
NF-GO 3207 £8.5 4169 £ 9.1 2.29 £0.12° 16.5 +0.3°
NF-G320 3182 = 6.6 3964+ 73 1.86 + 0.07° 15.1 £ 03"

Fat level NS NS NS Hxd
Genistein NS NS i o
Interaction NS NS NS NS

1) Values are means = SE, n = 9, 2) Values with different superscript within a column are significantly different by Duncan's multiple
range test, p < 0.05, 3) NS: Not significant among groups, 4) *, *+: p < 0.05, 0.01
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Table 3. Serum total lipid, friglyceride and cholesterol concentration of rats fed fat and genistein

. . Cholesterol
Group Total Lipid (mg/d)) Triglyceride (mg/db)
Total (mg/di HDL (mg/dD) LDL (mgdl)
HF-GO 4400 + 18.6™ 87.9 £9.9° 177.1 £12.7° 25.6 + 2.0™ 128.1 + 14.1°
HF-G320 479.6 =+ 21.7° 90.3 + 9.4° 1861 + 7.7° 25.4 £13” 1437 = 7.7°
NF-GO 2693 £11.2° 39.7 +3.4° 760+ 23° 262+ 17 418+ 1.4
NF-G320 2718 +12.8° 475+51° 754+ 32° 276 +22 396% 1.3°
Fat level % * * NS o)
Genistein NS NS NS NS NS
Interacton NS NS NS NS NS

1) Values are means £ SE, n = 9, 2) Values with different superscript within a column are significantly different by Duncan's multiple
range test, p < 0.05, 3) NS: Not significant among groups, 4) *x: p < 0.0]

Liver total lipid
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Fig. 1. Total lipid, total cholesterol and triglyceride concentration in liver of rats fed fat and genistein. Values are means=*SE, n = 9.
Values with different alphabet are significantly different by Duncan’s multiple range test, p < 0.05.

839 ¥ ZH2HE, LDL ZHAH 0] Adtstiths
Barnard §79¢] 47 AT AR AdF A 9
3 FFEEHE i HolE ARE FA AFENE
749 acetyl-CoA carboxylase? &4jo] F7}=o] ace
tyl-CoA7} Z2HE HThe Aiite] A4z e
o) o]457] Wl 2P o2 AlgEH, A A
o) ¢ LDL SA2HE) Pas 4 3 A%e LDL
FgA} JEE F7MA EF LDL AAES T7H]
711, lipoprotein lipase?] &4-& A5l VLDLe] LDL
2 AZEE RS o] Wil AP oz Atgdrh

TF 2 d79 FuAY 20%F APz FEEL
A dH Tl 8F FAAY Ade dsd b
28 gy xpel duRlelAl FuAle] 21%E A
oz FHINE W EF F4AY ¢ VLDL F4A%
F57t FAUAY 42%F Ao FEEE T fAL
dftka Bk Abbott 509 ATYE EFort ofd &
A7 Aibe AERA Age] X80 F Ao T
=

by

Z lo

BEQE A5 Uehte B F9 SRR 2394

AYF tig $HE GolFe Aosck e o} o
?) QTECI AbHE F3Eo) Hot F o 2718 AT
7} B 9ol

£ A7 AUAHR Bkl o% 21 ) F Faxw

£ 7 olaZEhEo] 2 EHE Y A axdl
HMG-CoA2l 842 JAsty, FHAEHES §HNCR
E-8 5l cholesterol 7 @ —hydrolase? 4L S71A|
7 EY2EEE W5o] Eohe Kawakami 579 47
o= HHiE|E Rojth o] Aol= Holof HIlE olAFE
2H2 o) &8 zlo] wjEQl Z0 2 AlREHE, & AolA
v AUAHRLE HolFAIS] 0.032% FH7bsk=tl wel,
Kawakami 79 QoM e olaZZES Ao|7A9
0.2%Z H7}ep3ich

3. g 0t RRQ| AEMNSEE SR

39 k22 2] TBARS &3 AR AHF (NF-
GO, NF-G320)°] 2x4 A&7 (HF-GO, HF—G320)
Bt §97 (p<0.05) 28 ZH7t 14.1%, 61.8% #olA
o] Aure] g FE5E AN E] B A H
ok 28y 833 7] TBARSE AUAHQ 7t
ol 7tz 7.8%, 16.1% AE Z715te AL B0,
1 % 7¥e] TBARSE 4R AU2ER] 320 ppm 7}
T (NF-G320)°] ZAA AYAEQ] F47HE (NF-
GO ET 97 (p<0.05) 2% 148.9% F7Ist 34
A9 AF Adles AU2EQ H77F TBARS AEE #
Ao 7 F7MFlE Ao ekt (Fig. 2).

£ d7oixe oA gFe o2 AdAEtE A4



7t AR Aoy ARFe] FHETE AU free
radical®] A3/3¢] F7lslal olE Wolshe AW FAksHA
29T Aol fE7] AAZR 1 7150l AstEle] dx2
A4 FAES A FHo| o]FARI] YFoE K
t} ol AAWT nAAolE 657 FFE HF A
AR o)A A} FAsAR] EFHEC] 2% XA
A A AA7} o]F0] Hrkes Nam & Park® ) o7
o} Ao E E7lA FF3AF EAAES] BA0)
F7kste] NAPAEE B0 S8t Yamakoshi
529 d77 3 sjFEr) =3 Nam & Park®™ 9] o
TollA mAHAol = TS g Foli, LDL
£A419 Ageo] HojA= H¥E LDLE s, 5
oA Af Felzlel elsl /A AbslEle o g ARt
FES ATk B Gtk B AFME SR
27 #3914 A3 (HF-GO, HF—G320)°] A
A4 AHTE (NF-GO, NF-G320) 2t} TBARS 47}
E34T

B d7e AuxaEQl Azl olst AAd#aslE b
IAEF 2 E7|A Ho]FAY 0.33%, 1% ©l&
EepEs I8 diedaoA AF#its HEQl MDA
(malondialdehyde) &) o] F-2)F o2 WopHith= Ya-
makoshi 9 Q723 At 202 o= Yama-
koshi 522} @7 olaZey] 38 HolFA g
0.33%, 1% 7] Bl3l] £ Ao s 0.032%9 w#

=
Lo

SEEESEE 39Q) :100~108, 2006/ 105
< olAETRE FFS BV "E AoR Hlth I

9JoE Yamakoshi ¥ A& 2olFAY 3.2%E A%
°F FFIIFYOU & AFelxle 2olFAY 7%t 15%
g Aoz I AAIIEHE Aol o] F AAEE
Z78k] Y] WEQ Ho g Balr) weha B Ao
£ AAERlo] o]u] dsAZA oF ARE-E 1L phenoxyl
radicals AEIZ gol ARlERA A 243 Ao E AR
‘Q_—E}_FO)

4, Mg} AR YAt B TYE

AE T catalase, glutathione peroxidase (GSH-
Px) 8] A2 ABT 9] KAl Aol7t gINeH glu-
tathione reductase (GR) 843 A% Av2Ed 320
ppm ¥7HE (NF-G320)°] 3443 1x3ge] AyA
Bl #3712 (NF-GO, HF—-GO) B} 214 (p <0.05)
O F 747} 25.3%, 34.4% WFobR BRI ojAEe
£ AF el o3 GRE @4o] WolAle Aor YEelgTh
(Table 4).

k22 9] glutathione peroxidase (GSH-Px), gluta-
thione reductase (GR) 8] 4=+ A4 AHAFHTF (NF-
GO, NF-G320)°] =A% HHT (HF—-GO, HF —G320)
B} £94 (p<0.05) 22 77t 46.6%, 18.9% Z43}
o] A AW AdH Al GakstarEe o] welHe A
o2 YePdth catalased 842 144 o]~ 320

25 Serum TBARS 8r Liver TBARS
L b e a
zp © bac £ 60 @
— L < °
£ 1.5 &
Fig. 2. Concentration of TBARS in | 5 0T °
" S 1+ -~
serum and liver of rats fed fat and s c
genistein. Values are means * SE, 05 © 20 |
n = 9. Values with different alp- ’ (
habet are significantly different by 0 ! 0 . !
Duncan's multiple range test, p < HF-GO  HF-G320 NF-GO  NF-G320 HF-GO  HF-G320  NF-GO  NF-G320
0.05.

Table 4. Activities of catalase, glutatione peroxidase (GPx) and glutathione reductase

Catalase Activity (UM of

GPx Activity (nM of oxidized

GR Activity (nM of oxidized

Group decomposed H:O./min/mg Hb) NADPH/min/mg Hb) NADPH/min/mg Hb)
HF-GO 61.1 £ 29 522 + 30" 1652 102
HF-G320 66.0 = 49" 493+ 45 1425 £ 13.6™
NF-GO 660+ 6.6 51,1+ 48 1452 + 13.8°
NF-G320 593 + 4.8 402+ 32 108.4 + 8.4°
Fat level " NS NS =
Genistein NS NS *
Interaction NS NS NS

1) Values are means + SE, n = 9, 2) Values with different superscript within a column are significantly different by Duncan’s multiple
range test, p < 0.05, 3) NS: Not significant among groups, 4) *: p < 0.05
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Table 5. Activities of catalase, glutatione peroxidase (GPx) and glutathione reductase (GR) in liver of rats fed fat and genistein

Catalase Activity (UM of

GPx Activity (nM of oxidized

GR Activity (nM of oxidized

Group decomposed H:02/min/mg protein) NADPH/min/mg protein) NADPH/min/mg protein)
HF-GO 112.5 + 9.3 62.5 + 6.8° 51.4+1.6°
HF-G320 134.8 + 8.4° 537 £ 5.1 522+ 2.4°
NF-GO 97.0 +3.3° 472 +32° 437 £19°
NF-G320 101.9 27" 419 £22° 403+19°
Fat level ) - b
Genistein * NS NS
interaction NS¥ NS NS

1) Values are means £ SE, n = 9, 2) Values with different superscript within a column are significantly different by Duncan’s muttiple
range test, p < 0.05, 3) NS: Not significant among groups, 4) *, **: p < 0.05, 0.01

ppm 7K (HF-G320)°0] IR o]AZehE Fy7kt
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94 (p<0.05) 2.2 FrIste} ux AH e A A
F Al o]aZERE HUlo| Y8l catalased #AJo] FUtsh
= 202 Yeldtt (Table 5).
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5. %9 Nitrite §
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Fig. 3. Nitrate concentration in plasma of rats fed fat and
genistein. Values are means £ SE, n = 9. Values with different
alphabet are significantly different by Duncan's muttiple range
test, p <0.05.

o2 Jepgth (Fig. 3).

NO (nitric oxide) = 8% AIZ9] endothelial nitric
oxide synthase (eNOS)¢l| &3] AAd=EH Y Fo 72
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