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Abstract

This study was carried out to investigate the anti-oxidative and anti-inflammatory actions of genistein
in BALB/c mice injected with lopopolysaccharide (LPS), called endotoxin. Mice (10 weeks of age) weighing
approximately 20 g were divided into 4 groups. Endotoxin shock was induced by intraperitoneal injection of
LPS (100 mg/kg BW). LPS and genistein +LPS groups were injected with LPS 30 min after phosphate buffered
saline (PBS) solution and genistein (200 mg/kg BW) injections, respectively. Genistein group was injected
with genistein, followed by PBS, while PBS group received two injections of PBS. Superoxide anion generation
of peritoneal macrophage cells was significantly (p<0.05) lower in the genistein+LPS group than in the LPS
injection group at 8 h after intraperitoneal injection, while SOD activity was significantly higher in genistien+
LPS group than LPS group. Tumor necrosis factor—a levels of plasma were significant lower (p<0.05) in the
genistein+LPS injection group than LPS group at 8 h after intraperitoneal injection. Plasma TBARS was lower
in genistein+LPS group than LPS group, while hepatic TBARS were not different among groups. Hepatic
glutathione concentrations and antioxidant enzyme activities were significantly higher in the genistein+LPS
group than in the LPS group at 1 h and 8 h after intraperitoneal injection. Nuclear factor-kappa B (NF-kB)
transactivation was significantly (p<0.05) inhibited in LPS group. These results demonstrate genistein may
ameliorate inflammatory diseases through inhibition of NF-xB transactivation and oxidative stress, which may

be mediated partially by anti-oxidative effect of genistein.
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Fig. 1. Changes in superoxide anion generation of peritoneal
macrophage from BALB/c mice injected with LPS and
genistein. Data represent the means=SD of ten animals, each
values being the mean of triplicate assays. Values sharing same
superscript in each column are not significantly different at
p<0.05. PBS group, intraperitoneal injection PBS solution 30 min
after PBS injection; Genistein group, intraperitoneal injection of
genistein (200 mg/kg BW) and PBS injections; LPS group, intra-
peritoneal injection LPS (100 mg/kg BW) 30 min after PBS in-
jection; and genistein+LPS group (experimental group), intra-
peritoneal injection genistein (200 mg/kg BW) and LPS (100
mg/kg BW) injections.
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Fig. 2. Changes in superoxide dismutase activity of peri-
toneal macrophage from BALB/c mice injected with LPS
and genistein. Data represent the means=SD of ten animals,
each values being the mean of triplicate assays. Values sharing
same superscript in each column are not significantly different
at p<0.05. PBS group, intraperitoneal injection PBS solution 30
min after PBS injection; Genistein group, intraperitoneal injection
of genistein (200 mg/kg BW) and PBS injections; LPS group, in-
traperitoneal injection LPS (100 mg/kg BW) 30 min after PBS
injection; and genistein+LPS group (experimental group), intra—
peritoneal injection genistein (200 mg/kg BW) and LPS (100
mg/kg BW) injections.
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Fig. 3. Changes in TNF-a level of plasma from BALB/c
mice injected with LPS and genistein. Data represent the
means +SD of ten animals, each values being the mean of tripli-
cate assays. Values sharing same superscript in each column are
not significantly different at p<0.05. PBS group, intraperitoneal
injection PBS solution 30 min after PBS injection; Genistein
group, intraperitoneal injection of genistein (200 mg/kg BW) and
PBS injections; LPS group, intraperitoneal injection LPS (100
mg/kg BW) 30 min after PBS injection; and genistein+LPS
group (experimental group), intraperitoneal injection genistein
(200 mg/kg BW) and LPS (100 mg/kg BW) injections.
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Fig. 4. Changes in TBARS level of plasma from BALB/c
mice injected with LPS and genistein. Data represent the
means +SD of ten animals, each values being the mean of tripli-
cate assays. Values sharing same superscript in each column are
not significantly different at p<0.05. PBS group, intraperitoneal
injection PBS solution 30 min after PBS injection; Genistein
group, intraperitoneal injection of genistein (200 mg/kg BW) and
PBS injections; LPS group, intraperitoneal injection LPS (100
mg/kg BW) 30 min after PBS injection; and genistein+LPS
group (experimental group), intraperitoneal injection genistein
(200 mg/kg BW) and LPS (100 mg/kg BW) injections.
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Fig. 5. Changes in hepatic TBARS level from BALB/c mice
injected with LPS and genistein. Data represent the means
+SD of ten animals, each values being the mean of triplicate
assays. Values sharing same superscript in each column are not
significantly different at p<0.05. PBS group, intraperitoneal in—
jection PBS solution 30 min after PBS injection; Genistein group,
intraperitoneal injection of genistein (200 mg/kg BW) and PBS
injections; LPS group, intraperitoneal injection LPS (100 mg/kg
BW) 30 min after PBS injection; and genistein+LPS group
(experimental group), intraperitoneal injection genistein (200
mg/kg BW) and LPS (100 mg/kg BW) injections.
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Fig. 6. Changes in hepatic glutathione level from BALB/c
mice injected with LPS and genistein. Data represent the
means £SD of ten animals, each values being the mean of tripli-
cate assays. Values sharing same superscript in each column are
not significantly different at p<0.05. PBS group, intraperitoneal
injection PBS solution 30 min after PBS injection; Genistein
group, intraperitoneal injection of genistein (200 mg/kg BW) and
PBS injections; LPS group, intraperitoneal injection LPS (100
mg/kg BW) 30 min after PBS injection; and genistein-+LPS
group (experimental group), intraperitoneal injection genistein
(200 mg/kg BW) and LPS (100 mg/kg BW) injections.
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Table 1. Changes in hepatic antioxidant enzyme activity from BALB/c mice injected with LPS and genistein

Time after Group”
injection (h) PBS Genistein LPS Genistein +LPS
Catalase 1 0.18£0.03”" 0.28+£0.02° 0.16+0.03 0.27+0.05"
(unit/mg protein) 4 0.20+0.02¢ 0.28+0.04" 0.11+0.02¢ 0.35+0.02°
€D 8 0.32+0.02° 0.34+0.03" 0.10+0.02° 0.38+0.01°
Mn-SOD" 1 0.29+0.03" 0.33+0.02° 0.27+0.02 0.30+0.01"
(unit/ rein) 4 0.28+£0.02° 0.35+0.02° 0.29+0.04™ 0.33£0.02"
urn/mg protem 8 0.28+0.01" 0.34+0.03° 0.30+0.03® 0.34+0.03
GSH-ox” 1 165+2.01° 14.4+1.0 10.9+3.01 13.0+3.62
(anit/m Drotein) 4 18.7+2.89° 19.243.77° 7.76+0.99 24.5+3.69°
gp 8 23.1+2.27° 25.8+5.44° 12.0+1.93" 25.0+5.33°
GSH-red” 1 3.01+0.75" 1.99+0.83" 0.85+0.37" 3.49+1.16"
(unit/me protein) 4 3.44+0.93" 2.42+0.61 2.01+0.84 356+1.19
€D 8 2.67+0.84° 11.58+2.81° 2.07+0.95° 6.93+1.49"

YPBS group, intraperitoneal injection PBS solution 30 min after PBS injection; Genistein group, intraperitoneal injection of genistein
(200 mg/kg BW) and PBS injections; LPS group, intraperitoneal injection LPS (100 mg/kg BW) 30 min after PBS injection;
and genistein +LPS group (experimental group), intraperitoneal injection genistein (200 mg/kg BW) and LPS (100 mg/kg BW)

_injections.
“Mean=SD of ten animals.

YValue in a row with tl}e same letters are not significantly different at p<0.05. NS: Not significant.
YSuperoxide dismutase. “Glutathione-peroxidase. ®Glutathione-reductase.
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