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Effect of Oxymatrine on Neuronal Cell Apoptosis and Its Mechanisms after Traumatic Brain Injury

WANG Gang”, DONG Xiaoqiaob, DU Quanb, YU Wenhuab, ZHANG Zuyongb, ZHU Qiangb*, CHE Zhihaob,
CHEN Fengb, WANG Haob, CHEN Junb(The First Hangzhou Municipal People’s Hospital, a.Department of Pharmacy,
b.Department of Neurosurgery, Hangzhou 310006, China)

ABSTRACT: OBJECTIVE To investigate the effect of oxymatrine on neuronal cell apoptosis, oxidative injury and
inflammatory reaction and furthermore discuss possible mechanism of oxymatrine suppressing neuronal cell apoptosis.
METHODS All of 140 male Wistar rats were randomly divided into sham operation group, brain trauma group, as well as
oxymatrine of 60 mgkg' and 120 mgkg ' treatment group. The rat model of traumatic brain injury was induced by a
modification of Feeney’s weight-drop model. Oxymatrine was given to rats in the oxymatrine of 60 mg-kg™' and 120 mg-kg™'
treatment groups via intraperitoneal injection (60 and 120 mg-kg™') after trauma, and then once a day till day 5. The rats in the
brain trauma and sham operation groups received an intraperitoneal administration of 1 mL of saline after trauma or procedures.
Animals were sacrificed by decapitation at hour 2, 6 and 12, as well as day 1, 2, 3, and 5 after trauma. Brains were removed and
blood was collected. Neuronal cell apoptosis was measured using terminal deoxynucleotidyl transferase biotin-dUTP nick end
labeling; superoxide dismutase activity in serum, was determined by xanthine oxidase method; serum malondialdehyde level,
was analyzed by thiobarbituric acid reactive substance assay; interleukin-1beta, tumor necrosis factor-beta, and interleukin-6
levels in serum, were measured by enzyme linked immunosorbent assay. Statistical analysis was performed. RESULTS At hour
2,6 and 12, as well as day 1, 2, 3, and 5 after trauma, the differences between the number of apoptotic neuronal cell, superoxide
dismutase activity in serum, as well as serum malondialdehyde, interleukin-1beta, tumor necrosis factor-beta and interleukin-6
levels in the oxymatrine of 60 mg-kg™' treatment group and brain trauma group were not significant statistically (P>0.05). At
hour 12, as well as day 1, 2, 3, and 5 after trauma, the number of apoptotic neuronal cell, superoxide dismutase activity in serum,
as well as serum malondialdehyde, interleukin-1beta, tumor necrosis factor-beta and interleukin-6 levels in the oxymatrine of 120
mgkg™' treatment group were significantly lower than those in the brain trauma group (P<0.05), but at hour 2 and 6, these
differences were not significant (P>0.05). CONLCUSION Oxymatrine may suppress neuronal cell apoptosis via inhibition of

EEME: WA P ELRHGHRIIE (2010ZA101)
EZBBAN: TR, %, & FE T2 Tel: (0571)87065701-10180  E-mail: dxqhyy@163.com EEEE: KW, W, AL Tel:
(0571) 87065701-21481 E-mail: hzqiangzhu@163.com

rh E AR T 252 2012 4F 4 F 5 29 245 4 34 Chin JMAP, 2012 April, Vol.29 No.4 .289.



free radical and inflammatory reactions after traumatic brain injury.

KEY WORDS: traumatic brain injury; oxymatrine; apoptosis; free radical; inflammation
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Tab 1 Effects of oxymatrine on serum malondialdehyde concentrations in the rats with traumatic brain injury(X =S, n=5)

P~ /nmol-mL™"

4 5
2h 6h 12h 1d 2d 3d 5d
BFR4 7.1£0.6 7.1£0.8 7.0£0.6 7.1£0.9 7.1+0.8 7.1£0.9 7.0£0.5
i 1453 1 9.4+1.4 10.5+1.2 12.8+1.4 15.6+1.4 16.1+1.2 14.0+1.2 11.4+1.4
FAALTE B 60 mg-kg ™' A 9.1%1.1 10.2+1.3 12.2+1.5 15.3+1.3 15.2+1.5 13.1+1.3 10.7+1.2
AALTES I 120 mg kg™ 41 8.5+0.9 9.1£0.9 10.2+1.0" 13.2+1.0" 13.0£1.2" 11.6£1.0" 9.2+1.1"

TE: HmSME4LLLE, PP<0.05

Note: Compared with brain trauma group, "P<0.05

F2 AMNE S IME K R AR A AL B AL B B (X £ s, n=5)

Tab 2 Effects of oxymatrine on serum superoxide dismutase activity in the rats with traumatic brain injury (X £§, n=5)
i 575 768 4201 0 A Bl /UL

41 5
2h 6h 12h 1d 2d 3d 5d
BFRA 241.6+4.9 240.5+6.3 240.8+5.5 237.145.1 239.4+5.4 241.4+6.6 238.9+4.9
i 45 41 211.0+13.6 189.2+11.3 172.4+13.3 149.8+9.7 149.4+10.3 161.5+12.3 178.9+14.6
FAALTE S8 60 mg-kg ™' A 214.0+9.7 193.5+13.6 179.1£12.8 153.2+11.9 154.6+13.5 167.0£12.6 184.0£11.2
A S 120 mgkg 4l 223.7+6.3 214.3+13.8  205.6+11.47  189.4+9.6")  192.1+10.8"  212.6+12.4"  218.5+10.0"

He HERAME A R, VP<0.05

Note: Compared with brain trauma group, "P<0.05
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Tab 3 Effects of oxymatrine on serum interleukin-6 concentrations in the rats with traumatic brain injury (X £5, n=5)

A %-6/pgmL™"

45
2h 6h 12h 1d 2d 3d 5d
BFR4 9.9+1.0 9.9+1.3 9.8+1.4 9.7+1.0 9.8+0.9 9.8+1.1 9.7+1.1
i 1453 1 14.4+2.3 16.2+2.4 22.1+2.7 26.0+3.4 25.9+3.7 22.343.5 20.1+£3.5
AT 00 60 mg-kg ™' 4 14.1+2.2 16.0+2.0 21.3+2.5 24.1+3.5 24.8+3.2 21.4+2.6 18.8+2.9
AT S 120 mg kg™ 41 13.1£3.0 13.442.9 14.1£2.3Y 18.1+3.1" 18.0£2.9" 14.9+1.1Y 13.2+2.2"

He HERAME A R, VP<0.05

Note: Compared with brain trauma group, "P<0.05
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x4 AfESFI MR R IE AN F-1p KEH (X LS, n=5)
Tab 4 Effects of oxymatrine on serum interleukin-1B concentrations in the rats with traumatic brain injury (X S, n=5)

HA 2 1p/pgmL

45
2h 6h 12h 1d 2d 3d 5d
BFALA 284.5431.6  299.8437.2  303.7+34.6 301.84+32.1 304.0+37.4 296.0+30.0 298.9+35.3
i 1453 4. 445.8+61.6  542.4+75.8 672.3+81.4 870.1+113.2  872.0+129.3 728.0+142.0 599.0+79.7
AALTE ST 60 mgkg ' 4 424.0£69.6  511.0£68.6  664.0£124.9  829.1£129.7  838.1x113.7 686.4+93.2 541.8+75.4
A ALTE ST 120 mg-kg ™ 4L 377.3£69.1  451.8+88.6  493.4+79.0"  648.6+83.7"  624.0+110.8"  537.3+102.8"  463.4+114.9"

e 5WAME LR, PP<0.05

Note: Compared with brain trauma group, "P<0.05
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Tab 5 Effects of oxymatrine on serum tumor necrosis factor - o concentrations in the rats with traumatic brain injury (X =S, n=5)
I JRE R BE IR F--o/pg-mL ™!

ESFERA G R X (P>0.05). 45 L% 6.

4l 5
2h 6h 12h 1d 2d 3d 5d

BFARA 839.3x114.1 844.3491.7 856.0+93.8 842.6+105.6 827.6£104.3 867.7+120.0 846.0£94.1
IEAXVEEN 1223.1%133.5 1583.6£135.9  2035.8£180.7  2503.1+294.3  2423.0+272.6  1947.44246.6  1510.1x152.7
AT ST

A, 1146.4+138.6  1513.55174.8  1885.6£186.2  2320.542223 2316242464  1823.9£188.0  1463.4+149.7
60 mg-kg 41
AL
N ]m 1049.6+123.5  1406.7+177.9  1528.5£192.0"” 1802.2+204.6"” 1808.9+217.1" 1281.5+148.3" 1214.8+132.9"
120 mg-kg ™' 41

e SRAMEALEE, VP<0.05
Note: Compared with brain trauma group, YP<0.05

K6 AT SEABMIMIARMZABA T HWEHE(XLS, n=5)

Tab 6 Effects of oxymatrine on neuronal cell apoptosis in the rats with traumatic brain injury (X £, n=5)

LA T/%
45
2h 6h 12h 1d 2d 3d 5d
RFARU 9.1+1.4 9.1+1.4 9.2+1.4 9.3+1.5 9.3+1.7 9.2+1.5 9.2+1.5
i 1453 4. 18.6%3.0 21.842.7 29.5+3.7 40.7+5.0 40.6+4.8 34.7+4.7 27.6+3.9
AT S 60 mg-kg ™ 41 17.4+4.2 21.5+4.6 28.4+4.0 38.9+4.2 37.6+4.2 33.243.4 26.5+3.7
AL TE S 120 mgkg ™ 41 14.7£3.2 18.1£2.6 22.4+2.8Y 29.4+3.3" 28.3+3.8" 25.1+3.2" 20.5+3.1"
Ee SERAME AL, VP<0.05
Note: Compared with brain trauma group, "P<0.05
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