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Comparation on the Effects of Soy Isoflavones and Vitamin E on Hepatic
Antioxidant Capacity of Aging Mice
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Abstract; To compare the effects of soy isoflavones and vitamin E on hepatic antioxidant capacity of D-galactose-induced aging
mice, we prepared the aging model mice by subcutaneous injection of D-galactose. The mice were randomly divided into
4 groups, including normal group, aging model group, vitamin E group and soy isoflavone group. Then the content of 8-
hydroxy-2'-deoxyguanosine (8-OHdG) in serum was measured by ELISA. The activities of superoxide dismutase (SOD),
glutathione peroxidase( GSH-Px) , catalase ( CAT ), monoamine oxidase (MAO), ATPase, and content of malondialdehyde
(MDA) in liver tissues were detected by the colorimetric method. The protein expression of Nrf2 and HO-1 were detected with
western blotting assay. The pathological changes of liver tissues were detected with hematoxylin-eosin ( HE) staining. The
results showed that soy isoflavones and vitamin E decreased 8-OHdG content in serum significantly. Soy isoflavones and
vitamin E increased the activities of SOD, GSH-Px, CAT and mitochondrial ATPase significantly, decreased MAO activity and
MDA content, and up-regulated the protein expression of Nrf2 and HO-1 in aging mice significantly. In conclusion, soy
isoflavones and vitamin E alleviated structure damages of liver cells during aging. Except for SOD, MAO and MDA level,
there was no significant difference in other indexes between soy isoflavone and vitamin E groups. Soy isoflavones and vitamin E
could elevate the hepatic antioxidant capacity of aging mice induced by D-galactose, and the mechanism may be related to the
regulation of Nrf2 and HO-1.
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Table 1

8-OHdG content in mice serum

of different treatments (ng-mL™')

21 51| Group

4 i Content

1E# 2H Normal group 0.70 = 0.08
FEEMTIZ Aging model group 2.10+ 0.14 "
#A:E % E 20 Vitamin E group 0.91 + 0.06"
K R HEIZ Soy isoflavone group 0.95 = 0.07"

* L HIEWALAE P <0.05 ARPAFAE R E 257 G
HAMHAE P <0.05 K FAFIERE R

*: There is significant difference at P <0. 05 level compared with
the normal group; *: There is significant difference at P < 0.05 level

compared with the aging model group.

2.2 XEREBMMELEZ EXNHFALREULER
spA)

W 2 Pion, 5 IEH A H, 5 S8R/ U
ZH 41 SOD GSH-Px HI CAT T 14 I 35 [, MAO
TEHEA MDA & 55 (P <0.05) 5 5 58 B
HAH, KRGS EIRNH f4ed: R E 4/ BUTFH S
i SOD ,GSH-Px I CAT 3 P 2 & J+ &5 , MAO 7% 4%
F MDA it i ZR#(R (P <0.05)

F2 AELLEHNRFHLR SOD . GSH-Px,CAT MAO iF %5 MDA £ 2
Table 2 The SOD, GSH-Px, CAT, MAO activity and MDA content in mice liver tissues of different treatments

#H %] Group SOD/(U+mg™") GSH-Px/(U-mg~!)

CAT/(U-mg™") MAO/(U-mg™") MDA/ ( nmol-mg ")
g g

IEHH

143.08 +9. 87 142.39 +2. 14
Normal group
TR .
72.92 £3.14* 110.99 £9.72*
Aging model group
YR EH

123.25 £2. 96* 132.22 £13.23*

Vitamin E group

pNEESY{ CE|

Soy isoflavone group

102. 74 +4. 80" 141. 12 4. 00*

41.94 £0.52 136. 60 +9. 45 44.95 £4. 60
34.66 +1.60* 267.42 £9.43* 102.87 +2.01 *
40. 61 3. 28" 156.97 +7. 23* 50.47 +2.03*
41.36 +3. 76" 181.40 6. 09%A 72.37 £3.20%

* L HIER AU P <0.05 KTPAFAER FH2 T T SIEBEBAA AL P <0.05 KPR FXT ;" S4EH E AMIEAE P <0.05

KA BFH R

* . There is significant difference at P <0. 05 level compared with the normal group; *:There is significant difference at P <0. 05 level compared with

the aging model group; * :There is significant difference at P <0. 05 level compared with the vitamin E group.
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66% H153% , B BAK T4k & E 4119 85% F1 90%
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D — 2P 2L B AN U IR () P A AL RE 1, KRG
SEERFR PR R AR SS T4 E R E,

2.3 XERHEMMELEE E WFHABRERERL
v 4 sb=A )
W% 3 s, SIEH A EL , 2 AR /N B4

MuZk kil Na*— K= ATPase il Ca’* - Mg’ "= ATPase 1}
TG PE D R, MDA 1 5 & 2 i (P <0.05)
B AR L, KRG S5 AR R E 4/
U4 ifA Na*— K* — ATPase fil Ca®* - Mg®* -
ATPase Jfi P 35 7 =5, MDA (%) 1 B Z FEAR (P <
0.05) . K& 5 B Hd 240 JF LRI Na™ - K™ — ATPase
Fl Ca” "= Mg " — ATPase 15 VE4> 42 5 80% F1 85%
T 4EA: 2 E 411 85% F1 95% ; T4 kifk MDA &
AR 65% AR THEER E A 75% HMH
) 45 i 22 o4 it L (P >0.05) . RIUIKT
S AL AR R E S A] $E T A /N BT 4
Lo RPT B LRI, B RE I LR EER

*£3 AESBEANRIFHELZERI{K Na*- K*— ATPase,Ca’>*— Mg *— ATPase ;& 451 MDA &2
Table 3 The Na*- K- ATPase, Ca’"— Mg’ *— ATPase activity and MDA content in mice liver

mitochondria of different treatments

215 Group Na*-K*— ATPase/(U-mg~")

Ca®*=Mg?*— ATPase/(U-mg ")

MDA/ ( nmol-mg ")

IEHH
8.00 £3.09
Normal group
HAERRIA
3.63+1.49"
Aging model group
AEREH
7.33 +0.93%
Vitamin E group
PRy
7.14 £1.22*%

Soy isoflavone group

7.609 £2.57 2.033 £1.04

3.727 +1.84" 38.164 +£8.59 "
7.434 +0. 84* 11.323 +3.24*
7.029 + 1. 54* 14.525 +5.23*

* L HIERWAUMLLTE P <0.05 K TPAAAERE 2S5 ¥ 5B M LLAE P <0. 05 KPAEE R E XS .

* . There is significant difference at P <0. 05 level compared with the normal group; *:There is significant difference at P <0. 05 level compared

with the aging model group.

2.4 KRERHEMMLELERE E 3t Nrf2 F1 HO-1 EH
E3v:0p-A|

WK1 PR, SIEW AL, a2/ B
AEFR A Nef2 Fi1 HO-1 25 (1 Rk K - i FREL (P <
0.05) ; SR BMIRIAH A, K& 7 B 20 fnde 2k R
E 20 Nef2 F1 HO-1 19K B KF B F W (P <
0.05), KA ML R E 41 Nef2 A1 HO-1
HEHRB LR FEER(P>0.05) , BEHK T 55
AR E 8 &/ B IET &k g 1 g AL AT g
5 _EiA Nef2 A1 HO-1 A MRIEA K,

2.5 REREMMEER E XN/ NMNRIFARAEESH
0

/NERIFZHZ HE Je 55 LR W, 15 24/ BUF
AN HE B 3% S R A IE 40 2R HE S
U, I v ok g K s G i A IS HE A R L 2 R
Ko HIEFH R, D - 2 FUbH o % A8 41 41 i
Ji e, T 200 B R BRAS 3, A 0 4 s B RCR , 4 A%
TGS FF AN 2% 2L, e v S S ik oA &, IS 9T
ik, S BRI A, KT R i R i AR E
L JHF A L 20 A 3 5, HF 200 6 2R HE 3 e R0, A
rh KR B A M (181 2) .
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24 r mNif2 mHO-1

A B c D
2.2 4 .
# #
#
%
B c D

v [ o\, . 20
215 Group

1.8
AIERAL; BRI, C.A/ER Edl; D KEREMILL": 5 EBRIAM LLTE P <0. 05 ACFIFfERE XS

1.6
| 42kDa L4
A: Normal group; B: Aging model group; C: Vitamin E group; D: Soy isoflavones group. *:There is significant difference at P <0. 05

AT IR R
Relative ratio

152
1.0

level compared with the aging model group.

1 FE4AIEA/NRATBE Nrf2 HO-1 EBRIXER

Fig. 1 Protein expression of Nrf2 and HO-1 in mice liver tissues of different treatments
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A: Normal group; B: Aging model group; C: Vitamin E group; D: Soy isoflavones group.
2 REAERT/NRBTA A AR AEAT (400 x )
2 Effect of soy isoflavones and vitamin E on the morphology of mice liver tissues (400 x )
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