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Abstract

Our preliminary study showed that genistein and daidzein improved blood glucose level in type 2 diabetic
mice by enhancing the glucose and lipid metabolism. The objective of this study was to evaluate whether
genistein and daidzein are associated with alterations in antioxidant defense mechanism of type 2 diabetic
mice. Male CB7BL/Ksl-db/db (db/dP) mice and agematched non-diabetic littermates {(db/#) were used in
this study. The db/db mice were divided into control, genistein (0.02%, w/w) and daidzein (0.02%, w/w) groups.
The relative weights of liver, epididymal adipose tissue and perirenal adipose tissue were significantly higher
in the db/db group than in the db/+ group, whereas heart weight was lower. The genistein and daidzein
supplement did not affect the organ weights in db/db mice. The blood glucose level was positively correlated
with superoxide dismutase (SOD, r=0.380, p<0.05) and catalase (CAT, r=0.345, p<0.05) activities and negatively
correlated with glutaihione peroxidase (GSHPx, r=0.404, p<0.05) activity in erythrocyte. Therefore, the
erythroevie SOD and CAT activities were significantly elevated in the db/db group compared to the db/+
group and the GSHPx activity was lowered. However, the supplementation of genistein and daidzein reversed
ervthrocyte CAT and GSHPx activities in type 2 diabetic mice. In this current study, the SQOD activities
in liver, kidney and heart were significantly not different between the groups. The CAT and GSH-Px activities
in liver and GSHPx activity in kidney were significantly higher in the db/db group than in the dh/+ group,
while the CAT activity in kidney, CAT and GSH-Px activities in heart were lowered. The supplementation
of genistein and daidzein significantly attenuated the changes of CAT andfor GSHPx activities in liver and
heart. The supplementation of genistein and daidzein elevated GSH levels in kidney and heart compared to
the db/db control group. The lipid peroxide levels in liver, kidney and heart were significantly lowered in
the genistein and daidzein supplemented groups compared to the db/db control group, These results suggest
that genistein and daidzein might be heneficial for the prevention of type 2 diabetic complication via suppressing
changes of antioxidant enzymes activities with simultaneous reduction of lipid pereoxidation.
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Table 1, Effects of genistein and daidzein on organ weights in CS7BL/Ksl-db/dbh mice (mg/g BW.)
ansr absdb db/db-genistein db/db—daidzein
Liver 36.838+0.379%% 57.00+1.61° 56.07+0.91° E5.15+1.14°
Kidney 13.75+£0.15 13.99+0.62 13.83+0.38 14.09+0.10
Heart 4.82+0.13° 3.47+0,09° 3.41+0,09" 3.71+0.18°
Epididymal WAT" 23.67+1.87° 49.11+0.81° 4587+1.41° 47.96+1.10°
Perirenal WAT 5.10+0.08° 26.65+1.40° 24,32+1,26" 23,38 +0,95°

DWAT, white adipose tissue.
"Mean+SE (n=10).

¥Means in the same row not sharing a common letter are significantly different between groups (p<0.05).



1162 wHRYBR AT

jl

o] 7] Feele) 7

Table 2. Effects of genistein and daidzein on antioxidant enzyme activities of erythrocytes in C57BL/Ksl-db/db mice

b+ db/db db/db-genistein db/db-daidzein
SOD (unit/g Hb) 782.65+ 56,091 1813.08+54.25" 1572.31+29.02" 103854 +53.01°
CAT (pmol/min/g Hb) 57.594+2.21° 73.72+3.12b 57.65+1.66% 67.87+3.54b
GSH-Fx (pmol/min/e Hb) 9.23+£0.45° B6.66+0.23° 7.76+0.17° 8.14+0.36"

GSH (umel/g Hb) 115.36+8.12°

144.1844.30°

152.2748.45° 152.70+11.79°

SOD, superoxide dismutase; CAT, catalase; GSH-Px, glutathiocne peroxidase; GSH, glutathione.

UMean+SE (n=10).

“Means in the same row not sharing a common letter are significantly different between groups (p<0.05).

Table 3. Correlation coefficients among varicus markers
related to erythrocyte antioxidant enzymes

Blood  _aop  oCAT eGSH-Px eGSH
glucose
250D 0.380"
2CAT 0.345°  0.255
2GSH-Px -0404° -0.226 0115
2GsH 0.316 0182 037" 0119
2LPO 0.611"  0.675™ 0.377° -0.008 0.342

280D, eryvthrocyte superoxide dismutase; @ CAT, erythrocyte
catalase; 2 GSH-Px, ervthrocyte glutathicne peroxidase; «GEH,
erythrocyte glutathione; e LPO, ervthrocyte lipid peroxide.
"< 0.05, "p<0.01.
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Table 5. Correlation coefficients among various markers
related to liver antioxidant enzyme

Blood —yenn jcAT sGSH-Px /GSH
glucose

/80D -0.095

JCAT 0182 0.367"

JGSH-Px 0.603" 0160 0.519"

JGSH -0.300 0.016 0.387" 0.218

JLPO 0.118 0185 0.14% 0.165 -0.166

/50D, liver superoxide dismutase; /CAT, liver catalase; [/
GSH-Px, liver glutathione peroxidase; /GSH, liver glutathione;
fLPO, liver lipid peroxide.

"2<0.05, "p<0.01.

Table 4. Effects of genistein and daidzein on antioxidant enzyme activities of liver in CS57BL/KsJ-db/dd mice

dbr IolaXdels) db/db-genistein db/db—daidzein
20D (unit/mg protein) 33.16+1.80Y%2 36,79+ 1.18" 35.02+1.06% 30.68+0.71°
CAT (pumel/min/me protein) 0.8040.05° 2.14+0.18" 1.064+0.22° 1.09+0.07°
GSH-Px (nmol/min/mg protein) 8.83+0.27° 11.1540.11° 10.18+0.15° 10.154+0.26°
GSH (nmol/g) 6.23+0,24 8.024+0.11 6.03+0.18 8.05+0.16

SO0, superoxide dismutase: CAT, catalase:! GSH-Px, glutathione peroxidase: GSH, glutathione,

UMean +SE (n=10).

“Means in the same row not sharing a common letter are significantly different between groups (p<0.05).
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Table 6, Effects of genistein and daidzein on antioxidant enzyme activities of kidney in C57BL/Ksl-db/db mice

absr db/db db/db-genistein db/db-daidzein
SOD (unit/mg protein) 9,71 +0.03" 2.81+0.15 953+0.12 2.57+0.09
CAT (umol/min/mg protein) 10,93+1.80°% 8.73+0.,18° 7.16+0.50° 7.76+0.15"
GSH-Px (nmol/min/mg protein) 17.72+0.38% 94, 78+0,689° 23.16+0.68% 22,39 +0.52°
GSH (nmol/g) 0.66 £005° 0.77+0.01° 0,87 £0.02° 0.88+0,03°

SOD, superoxide dismutase; CAT, catalase; GSH-Px, glutathiocne peroxidase; GSH, glutathione.

UMean+SE (n=10).

YMeans in the same row not sharing a common letter are significantly different between groups (p<0.05).

Table 7. Correlation coefficients among various markers
related to kidney antioxidant enzyme

Blood 4 oop £CAT £GSH-Px £GeH
glucose
k£ SOD ~0.456”
£CAT ~0481"  0.268
KGSH-Px  0.668" -0.112 -0.288
£GSH -0420° 0265 0119 -0.600"
£LPO 0.093  0.387' -0073  0.179 -0.309

£ S0D, kidney superoxide dismutase: XCAT, kidney catalase:
4 GSH-Px, kidney glutathione peroxidase: & GSH, kidney
glutathione: 4#LPO, kidney lipid peroxide,

"< 0.05, "p<0.01.
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Table 9, Correlation coefficients among various markers
related to heart antioxidant enzyme

Blood  ,eop  ACAT AGSH-Px 2GSH
glucose
AS0D —0.009
ACAT 0116  0.140
AGSH-Px  -0.712" 0220 0.316
AGSH 0.384" -0.113  0.427° -0.120
ALPO 0.205 -0.102 -0550" -0.567" -0.210

A50D, heart superoxide dismutase: 2CAT, heart catalase;
AGEH-Px, heart glutathione percxddase; AGSH, heart glutathione:
ALPQ, heart lipid peroxidation.

"p<0.05, "p<0.01.

Table 8, Effects of genistein and daidzein on antioxidant enzyme activities of heart in CE7BL/Ksl-db/db mice

dbA4 ab/db db/db-genistein db/db-daidzein
0D (wnit/meg protein) 15.08+1.08Y 16.16+0.67 16.14+0.82 15.38+0.37
CAT (umol/min/me protein) 3.70+0.26% 1.69+0.07° 7A7+0.92° 3.95+0.23°
GSH-Px (nmol/min/mg protein) B.73+0.12° R.B7T+0.17" 7.234+0.22"° 7.35+0.19"
GSH (nmol/g) 0.68+0.01° 0.56+0.02° 0.71+0.01" 0.76+0.04"

SOD, superoxide dismutase; CAT, catalase; GSH-Px, glutathiocne peroxidase; GSH, glutathione.

UMean+SE (n=10).

“Means in the same row not sharing a common letter are significantly different between groups (p<0.05).
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