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Protection of sodium ferulate for apoptosis of ischemia-reperfusion injury and expression of Bcl-2, Bax pro-
tein in rat hindlimb L1 Bin", LI Jing-nian, WEN Yu. ~ The Department of Orthopaedics, The Second
Affliated Hospital of Wenzhou Medical College, Zhgiang Wenzhou,325000, China

Abgtract Objective: To interpret the dynamic changes of oxygen-derived free radicas,gpoptoss and ex-
presson of Ba-2 and Bax protein in rat limb ischemia reperfuson modd ,analyse their interrdations and the
protective efects of sodium ferulate (SF) . Methods:Usng femora artery damped modd ,the blood stream
were ocd uded for five hours before reperfuson. The changes of ischemia group (ischemia five hours) ,control
group (given sdvia miltiorrhiza before reperfusion) and SF group (given SF before reperf uson) were observed by
measuring the content of superoxide dismutase (SOD) ,maondialdehyde (MDA) ,the expresson of Bd-2 and
Bax protein in musle tissue ,and gpoptoss. Results:Along with the prolonged time of reperfuring ,increas ng of
oxygen-derived free radica s ,the expresson of Bax protein and apoptossindex (Al) wereobserved ,and the ex-
presson of Bcl-2 protein increasng at the beginning ,then declining. All parameters except Ba-2 in SF group
were dgnificantly lower than those in control group ,and the dynamic change of Bcl-2 wasjust on the contrary
with those parameters. There was a sgnificantly postive correation between oxygen- derived free radicals and
Al ,and a dgnificantly negative corrdation among oxygen-derived free radicals,Al and the ratio of Bd-2/ Bax.
Conclusion :Oxygen free radicas and gpoptos's both participate in limb reperf uson injury. Oxygen free radicas
may accelerate the occurrence of gooptoss through regulating the ratio of Bd-2/ Bax. SF may play an important
role on dleviating reperfugon injury by a mechanism which correates to the effect of cleaning free radicd ,in-
hibiting the occurrence of apoptoss.

Key words Oxygen-derived free radicals; Reperfudoninjury; Apoptods; Sodium feruate

Bax )

(No. S2002A157) um ferulate ,SF) -
Td :13064563085 E mail :Liwy956 @hotmail.com

. 97 .

Bcl-2
(=0di-



— 2005 2 18 @2  ChinaJ Orthop & Trauma.Feb.2005.Vol.18 .No.2

(9.0) Bcl-2/
1.1 D 91 , , Bax )
250 300 g (1125 05 Bcl-2/ Bax
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: 5h :
, ) 5 , 5
( 5h ,20 ml/ kg)
( 5h ,25 ml/ kg) , 1.5 DNA
1361218 24h (TUNEL )
1361218 24h 6 , , PBS
7 , 5h 1(TDT) ,
(apoptoss index ,Al) , ,
1.2 (malondiadehyde, 1000 , 100
MDA) 0.1g9g, , Al ,
0.2ml, JEM-2000EX
1.6 xts :
1.3 (superoxide dismutase, SOD) ,
401, t , , P<0.05
1.4 Bd-2/Bax 2
14 , , 2.1 SOD MDA (
1) : :
Bcl-2/ Bax PBS OD ,MDA
Bd-2/ Bax , , SOD
, HPIA S 1000 ,MDA
1 OD MDA (xts)
Tab.1 Content of superoxide dismutase and malondial dehyde in muscular tissue( x + s)
Control group
Item Ischemia group 1h 3h 6 h 12 h 18h 24 h
SOD (Nw ml) 249.04+7.73* 195.27+11.49 170.48+10.00 150.43+9.07 141.01+12.73 124.42+11.53 111.73+6.89
MDA (nnmol/ ml) 0.96+0.08* 1.53+0. 30 2.11+0.21 2.23+0.31 2.37+0.14 2.97+0.13 3.09+0. 31
RF group
Item 3h 6h 12 h 18 h 24 h
SOD (Nu/ ml) 225.33+31.52"  209.87+26.92" 207.78%28.47" 190.19+36.47" 173.88427.73"  175.49+20.96
MDA (nmol/ ml) 1.12+0.11" 1.30+0.09" 1.43+0.13" 1.62+0.37" 1.73+0.34" 1.86+0.11
A ,P<0.01;" ,P<0.01
Note: “compared control group with ischemia group , P<0. 01 ; ®compared RF group with control group , P<0. 01
2.2 Bd-2 ( 2) , 24 h Bcl-2
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2.4 Bcl-2/Bax ( 2) 2.6 24 h Bax
Bd-2 Bax , Al (SOD Bax
2 2 , r=-0.801,S0D Al r= -
Bcl-2/ Bax , , 0.728 , MDA Bax r=0.848 MDA Al
Bdl-2/ Bax r =0. 768 ,Bax Al r =0.869) , 3
2.5 TUNEL : 24h Al Bcl-2
, , (sOD Bd-2 r=0.707 ,MDA Bc-2
2 , =-0.742 Bd-2 Al = - 0.609) ,
Al , , 24h Al Bc-2/Bax
Al : , (SoD Bcl-2/ Bax r =0.885,
: , MDA Bdl-2/ Bax = - 0.864 ,Bcd-2/Bax
) ) ) Al r=0.668) (P<0.01)
2 Bcl-2 Bax Bcl-2/ Bax Al(x £s)
Tab.2 Changes of Bcl-2 value, Bax value,the ratio of Bcl-2/ Bax value and Al value(x * s)
Control group
Item Ischemia group 1h 3h 6h 12 h 18 h 24 h
Bd-2 5.00+2.00* 17.00+4.12 28.00+7.31 21.00+6. 04 14.00%3. 74 9.00%2.55 4.00+1.00
Bax 4.00+1.58*  8.00+2.00 15. 00+4. 47 17.00+3. 74 23.00+4.85 26.20+5.17 28.00+5. 57
Bd-2/ Bax 1.27+0.194  2.18+0.28 1.93%0. 29 1.22+0.16 0.60+0. 10 0.33%0.13 0.14+0.03
Al 2.00+0.81%  8.73+4.15 12.45+4. 34 20.36+10.06  29.37+10.80  34.01+16.90  35.45+6. 40
RF group
Item 1h 3h 6h 12h 18 h 24 h
Bd-2 12.00+£1.00  20.00 2. 35 18.00+3. 16 14.00 +4.53 12.00+5. 19 11.00 £5. 10
Bax 5.00+0.71" 6.00+1.58" 9.00+2.00" 11.00+1.58" 15.00+1.87" 16.00 + 1. 50
Bd-2/ Bax 2.45+0.39" 3.38+0.25" 1.98+0.17" 1.40+0. 49" 0.78+0.16" 0.66+0. 10
Al 3.36+1.86" 5.73+1.96" 8.26+2.46" 12.17+3.21" 15.88+4.37" 16.19+1. 86
4 ,P<0.01;" ,P<0.01; ,P<0.05

Note: Acompared control group with ischemia group , P < 0. 01 ; "compared RF group with control group, P <0.01; compared RF group with
control group , P<0. 05
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