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Tab 1. Effect of icariin on mitochondrial swelling induced by Fe?* /VitC in rat brain cells
Mitochondrial swelling(Adsy )
Group
2 4 6 8 10 20 (min)

Control -0.001£0.001 -0.003£0.002 -0.003£0.003 -0.004£0.004 —0.005£0.004 —0.013+0.002
Fe** 1/VitC 1 -0.019£0.006" * =0.027+0.009" " -0.033+0.012" * -0.034+0.013" " -0.036£0.012" * -0.044£0.014" ~
Fe* 1/VitC 1+1ca 0.01  -0.021£0.005" * -=0.025+0.007" * -=0.028+0.010" * - 0.027+0.011" * -=0.029+0.010" * -0.036+0.012" *
Fe* 1/VitC 1+1ca 0.03  -0.013£0.006" * —0.015+0.004" ** —0.016+0.001" * * —0.017+0.001" * * —0.019+0.003" * * —0.026+0.008" * *
Fe* 1/VitC 1+ Iea 0.1 -0.007£0.008% -0.008+0.010* -0.009+0.010* -0.011£0.009* -0.012=0.009** —0.015=0.010" *

~0.066+0.031" * —0.097£0.027" * =0.127+0.024" * - 0.145+0.033" * —=0.160=0.044" * —0.2180.049" "
~0.0480.011"* —0.070£0.024" * —0.088+0.02" * * —0.102+0.016" * * =0.116+0.019" * —0.164=0.033" "
~0.039£0.010" * —0.052+0.009; 5 —0.072+0.013; 5 —0.084+0.013; ; —0.097+0.018" ** —0.139+0.030" * *
~0.030=0.013" “* —0.043+0.0215  —0.056+0.0245 ; —0.064+0.021; ; —0.073+0.017; ; —0.109+0.018} ;

FeZ+
FeZ+
Fez+
Fez+

Mitochondria were incubated with icariin 0.01, 0.03 and 0.1 mg*L~" for 5 min, then Fe?* /VitC were added to start reaction. The mitochondrial swelling was
reflected by the decrease between Asy o before and after Fe?* /VitC. Fe?* 1/VitC 1: Fe** 1 mmol+L~!/VitC 1 mmol+L™'; Fe>* 10/VitC 10: Fe’* 10
“P<0.05, " P<0.01, compared with control; *P<0.05, **P<0.01, compared with

10/VitC 10

10/VitC 10 + Ica 0.01
10/VitC 10 + Ica 0.03
10/VitC 10 + Ica 0.1

mmol* L™!/VitC 10 mmol-L™!, respectively. % + s, n=5.
corresponding Fe?* /VitC group.

Tab 2. Effects of icariin on complexes I — IV activities in mitochondria of rat brain cells injured by Fe?* /VitC
Grou Compl'exill ; Compl'exilﬂ . Compl'exl]] ; Compl'exj\“r .
/mmol*min~"- g /ol min~- g /ol min~- g /tmmol* min~- g
Control 1.50+0.32 1.50+0.20 1.88+0.42 0.27+0.08
Fe?* 1/VitC 1 1.62+0.21 1.57+0.59 1.27+0.277 0.18+0.05"
Fe?* 1/VitC 1 + Ica 0.01 1.57+£0.35 1.77+£0.57 1.19+£0.23" 7 0.17+0.06™ *
Fe?* 1/VitC 1 + Iea 0.03 1.50+0.35 1.36+0.40 1.31+0.28" 0.22+0.05
Fe?* 1/VitC 1+ Ica 0.1 1.48+0.21 1.34+0.21 1.54+0.34 0.26+0.05%
Fe?* 10/VitC 10 1.76 +0.19 0.99+0.28" " 0.94+0.15" " 0.13+0.06™ "
Fe?* 10/VitC 10 + Ica 0.01 1.38+0.23% 1.10+£0.26" 1.17+0.22" " 0.15+0.06" "~
Fe?* 10/VitC 10 + Ica 0.03 1.36+0.26% 1.41+0.37% 1.31£0.20% ## 0.21+0.04*#
Fe?* 10/VitC 10 + Ica 0.1 1.40+0.20% 1.63+0.37%# 1.64+0.27%# 0.25+0.04%#

Mitochondria were incubated with icariin 0.01, 0.03 and 0.1 mg'L_1 for 5 min, then Fe** /VitC were added and incubated at 37°C for another
30 min. Mitochondria were centrifuged at 10 000 x g for 10 min and resuspended for complexes | — IV activity tests. Adding NADH (0. 13 mmol -
L~1), succinate sodium(25 mmol-L.~") , reduced CoQyp(0.1 mmol* L™ DNor 0.1 % reduced cytochrome C to start reaction. The changes in

corresponding absorbance within 1 min reflect the activity of corresponding complex 1 ,complex I ,complex [l or complex IV, respectively.
*P<0.05, " P<0.0l, compared with control; * P <0.05, *# P <0.01, compared with corresponding Fe?* /VitC

x+s, n=6.
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Tab 3. Effect of icariin on malondialdehyde (MDA )
content in mitochondria of rat brain cells injured by
Fe** /VitC

Group MDA/ pmol+g~! protein

Control 14.9+0.5

Fe?* 1/VitC 1 17.0+£0.3% %
Fe** 1/VitC 1 + Ica 0.01 16.1+0.8"

Fe?* 1/VitC 1 + Ica 0.03 15.9+0.3%#*
Fe?* 1/VitC 1+ Ica 0.1 15.9+0.4%#*
Fe** 10/VitC 10 34.4x1.7°
Fe?* 10/VitC 10 + Ica 0.01 32.4£2.1°

Fe** 10/VitC 10 + Ica 0.03 29.3+1.74 4
Fe?* 10/VitC 10+ Ica 0.1 28.6+0.8; 4

Mitochondria were incubated with icariin 0.01, 0.03 and 0.1 mg*
L~! for 5 min, then Fe?* /ViiC were added and incubated at 37°C
for another 30 min. Mitochondria were centrifuged at 10 000 x g for

10 min and resuspended for detecting MDA content. x + s, n=6.
*P<0.05, " P<0.01, compared with control; # P <0.05,
## P <0.01, compared with corresponding Fe** /VitC group.
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Protective effect of icariin against mitochondrial damage induced by
oxygen free radical in rat cerebral cells

LI Li""?, WU Qin*, ZHOU Qi-Xin', SHI Jing-Shan**
(1. Research Center of Biochemistry and Molecular Pharmacology , Chongqing Medical University ,

Chongqing 400016, China; 2. Department of Pharmacology , Zun'yi Medical College , Zun'yi

Abstract: AIM  To investigate the mechanism
of protective effects of icariin with the hypothesis
that hypoxia-induced neuron injury is related to
oxygen free radical-induced mitochondrial dam-
age. METHODS The mitochondria were dam-
aged by oxygen free radical derived from ferrous
sulfate/vitamin C (Fe** /VitC) in vitro. The mi-
tochondrial swelling, activity of complex | -
complex [\ and the content of malondialdehyde
(MDA ) were measured. RESULTS The
swelling and content of MDA of mitochondria were
significantly increased, and activities of complex
[l = complex [V of mitochondria were decreased
in model group induced by 1 mmol*L™~" Fe’* /1

563003, China)

mmol* L. ™! VitC or 10 mmol-L~" Fe** /10 mmol -
L=" VitC. Pretreating mitochondria with icariin
(0.03 and 0.1 mg- L") obviously decreased
swelling and content of MDA, and significantly
increased activities of complex || — complex [V .
CONCLUSION  Icariin has protective effect on
rat cerebral mitochondria injury induced by oxygen
free radical .

Key words: icariin; reactive oxygen species; mi-
tochondria
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