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TCHH BEZ T HRFARU(P <0.05) , TBI-siRNA LK BRI B2 2SR 3E A0 2708k B B3 /0 F TBI 411 TBI-% i B 1A
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Expression and role of Elk1 in the contusion penumbra tissues of rats with traumatic brain injury
LU Zhaofeng' ,ZHU Gangyi' ,JIA Jianchen' , WU Yafang' , KANG Chongyang' ,CHEN Yuehua' ,GUO Xinmin®

(1. Department of Emergency,the First Affiliated Hospital of Henan University of Science and Technology, Clinical Medicine
College of Henan University of Science and Technology ,Luoyang 471003 , Henan Province , China ;2. Department of Neurosurgery,
Yima People's Hospital of the First Affiliated Hospital of Henan University of Science and Technology, Yima 472300, Henan
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Abstract: Objective To investigate the expression and role of ETS-domain containing protein Elk1 in the contusion
penumbra tissues of rats with traumatic brain injury( TBI). Methods Eighty Sprague Dawley rats were randomly divided into
sham operated group,TBI group, TBI-siRNA group and TBI-empty virus vector group,with 20 rats in each group. The rats in
the TBI group, TBI-siRNA group and TBI-empty virus vector group were established moderate hydraulic brain injury model. The

operation procedure of rats in the sham operation group was the same as that in the TBI group,TBI-siRNA group and TBI-empty
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virus vector group,but no hydraulic shock was applied. The rats in the TBI-siRNA group and TBI-empty virus vector group
were injected with 10 wL EIK1-siRNA lentivirus expression vector and empty avirus vector respectively in lateral ventricles at
24 hours before modeling. The rats in the sham operation group and TBI group were injected with 10 L phosphate buffer. The
neural function of rats in each group were assessed by Shapira and Wahl method at 12,24 and 72 hours after brain injury. The
rats were sacrificed by rapid decapitation (5 rats in each group at each time point) after the nerve function score,and the brain
tissues were taken. The expression of Elkl mRNA was detected by real-time fluorescence quantitative polymerase chain
reaction. The expression of Elkl protein in brain tissues was detected by Western blot. The activity of Caspase-3 in brain tissues
was detected by colorimetry. At 24 hours after brain injury,5 rats in each group were decapitated and their brain tissues were
taken out,then the number of necrotic neurons was counted by Fluoro-Jade staining. Results At 12,24 and 72 hours after
brain injury,the score of nerve function in the TBI group and TBI-empty virus vector group was significantly lower than that in
the sham operation group (P <0.05) ,the score of nerve function in the TBI-siRNA group was higher than that in the TBI-
empty virus vector group and TBI group (P <0.05),but there was no significant difference in the score of nerve function
between the TBI-empty virus vector group and TBI group (P >0.05). At 12,24 and 72 hours after brain injury, the relative
expression of Elkl1 mRNA and protein in contusion penumbra tissues of rats in the TBI group and TBI-empty virus vector group
was significantly higher than that in the sham operation group (P <0.05) ,the relative expression of Elkl mRNA and protein
in contusion penumbra tissues of rats in the TBI-siRNA group was significantly lower than that in TBI group and TBI-empty
virus vector group (P <0.05) ,but there was no significant difference in the relative expression of Elkl mRNA and protein in
contusion penumbra tissues of rats between the TBI-empty virus vector group and TBI group (P >0.05). At 24 hours after
brain injury,the number of necrotic neurons in contusion penumbra tissues of rats in the sham operated group, TBI group,
TBI-empty virus vector group and TBI-siRNA group was 4.0 £1.0,32.0+4.0,33.0 £3.0 and 16.0 £2.0,respectively. The
number of necrotic neurons in contusion penumbra of rats in the TBI group and TBI-empty virus vector group was significantly
higher than that in the sham operation group (P <0.05) ,the number of necrotic neurons in contusion penumbra of rats in the
TBI-siRNA group was significantly less than that in the TBI group and TBI-empty virus vector group (P <0.01) ,but there was
no significant difference in the number of necrotic neurons in contusion penumbra of rats between the TBI-empty virus vector
group and TBI group (P >0.05). At 12,2472 hours after brain injury, the Caspase-3 activity in contusion penumbra of rats in
the TBI-empty virus vector group and TBI group was significantly higher than that in the sham operation group (P <0.05) ,the
Caspase-3 activity in contusion penumbra of rats in the TBI-siRNA group was significantly lower than that in the TBI group and
TBI-empty virus vector group (P <0.01),but there was no significant difference in the Caspase-3 activity in contusion
penumbra of rats between the TBI-empty virus vector group and TBI group (P >0.05). Conclusion The expression of Elkl
is up-regulated in contusion penumbra of TBI rats. Inhibiting Elkl expression can reduce the necrosis of neurons in the
contusion penumbra and improve the neural function.
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Fig.1 Establishment of rat model of hydraulic brain injury
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Fig.2 Brain tissue sampling site of rats
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Br,P <0.05 K EFAGI#E L.
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2.1 4AXRMEDREITSLER ZPRNE L, K
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Tab. 1  Comparison of neural function scores of rats

among the four groups at different time points (x£s)
WA IIRET S

4151

)G 12 h G 24 h EBURE 72 h
BFARL 5 8.85+0.11 8.88 0. 12 8.82+0.11
TBI 4 5 6.25+1.11*  6.33+0.12°  6.70 +0.41"
TBI-ZS /A4l 5 6.21+1.01*°  6.30+1.11°  6.80+0.31°
TBI-siRNA 4] 5 7.75£0.21  7.83£0.12"  8.21+0.61"

e S RFARMEP <0.05; 5 TBI 2384 1441 & TBI 41 L
%P <0.05,

2.2 4HXRBMABFIEHMALR D Elkl mRNA K
ERMENREERER ZURIE2 MK 3. KM
WifGJE 12.24 .72 h, TBI 411 TBI-%5 955 7 2R AR 41 K
SR~ 7 I 2 4R P Elkl mRNA J2 85 (AR 3%
ikt B TP AR, TBI-siRNA 41 K fUia 15 2
M IR ZL A P Elkl mRNA K2l AR Rk & 0 3%
T TBI 4UR TBI-Z i 2R 4 MR AL, 22 5 94 4 it 2
FX(P<0.05) ; TBI-% i 3 4 AR 41 5 TBI 41K i
PR w5 N 2P Elkl mRNA 2 H AR %3k
IR ES G FE X (P >0.05)
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Tab.2 Comparison of relative expression of Elkl mRNA

and protein in contusion penumbra of rats among the four

groups at different time points (x x5)
215 n Elkl mRNA Elkl %X
FARA

IRiHA5 5 12 h 5 1.4+0.3 1.1+0.2

BB A5 5 24 h 5 1.5£0.1 1.0£0.2

I A5 5 72 h 5 1.3 £0.1 1.120.1
TBI 4]

Iifhi4% f 12 h 5 5.6+1.2° 3.5+1.0°

i d5i4% Jei 24 h 5 6.1+1.1° 3.8+1.1°

RHAG 5 72 h 5 5.8+1.0° 3.9%1.0°
TBI-Z i 8¢ A H

55 12 h 5 5.5+1.1 3.8+1.1%

IR % )5 24 h 5 5.3+1.0° 3.6 £1.0°

i 155 72 h 5 5.2+1.2° 3.6+1.1°
TBI-siRNA 2

id i) 12 h 5 1.8+0.2" 1.2+0.2"

i fifs 24 h 5 1.7=+0.1" 1.3+0.1°

i fifs 72 h 5 1.7+0.2° 1.2£0.1"

e SEFARLESP <0.05; 5 TBI 4151 TBI-ZS #8441 1L
PP <0.05,
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Fig. 3  Expression of EIkl protein in cortex contusion
penumbra of rats with moderate hydraulic brain injury

( Western blot)
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05 73 R 2L AN TBI-siRNA 41K BRI f 2 98 FE i 22
TEECH M54 4.0+1.0.32.0£4.0.,33.0 £3.0,
16.0 +2.0;TBI 4  TBI-75 i 75 28 M 2H K UK B )2
P RSE A 2 e H 8% 2 T ERT AR 4L, TBI-siR-
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(P <0.01);TBI 2155 TBI-Z i 7 2 M 41 K SRR ik
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A:TBI 21 ;B TBI-siRNA 241 ; C. TBI-ZS 8 4l IR 4L ; D R T AR 41
4 KRBERBGE 24 h FEH AL RE AR ZT Y (Fluoro-Jade F &, x40)
Fig.4 Histopathological changes of contusion penumbra of rats at 24 hours after moderate hydraulic brain injury ( Fluoro-

Jade staining, x40)

2.4 4 BRRBGFEFEHAL D Caspase-3 i5 1%
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Tab.3 Comparison of Caspase-3 activity in contusion pe-

numbra of rats among the four groups (x£s)

Caspase-3 JE M

A " TR 120 WBE 24 b R 72 h
BFARA 5 2.4%0.5 2.5+0.4 2.3+0.4

TBI 4 5 11.0£2.2°  21.0£2.1* 19.01.8°
TBIZSFREEMRA 5 11.9£2.1°  21.3+2.0° 19.2£1.7°
TBI-siRNA £ 5 7.0+1.2° 13.1+1.9" 10.1£1.2°

T ST AL P <0. 055 5 TBL-Z i #f R IR 4L I TBI 41 1L
#"P <0.05,
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