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Effects of Simvastatin on glial fibrillary acidic protein expression in rats

with traumatic brain injury
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Hospital of Traditional Chinse Medicine ; 3. Institute of Neurology in Tianjin)
[ Abstract]Objective: To study the changing rules of glial fibrillary acidic protein( GFAP) expressions in the rat brain after traumatic
brain injury (TBI) and to observe the effect of Simvastatin (SIM)on them based on the TBI rat model. Methods:Totally 54 Sprague—
Dwalye(SD) rats aged 5 weeks were employed and divided into sham TBI group, control group and treatment group(n=18). TBI model
was established in control group and treatment group by Feeney’s method. The rats in treatment group were fed SIM 10 mg/kg in
the evening pre—injury and in every evening post—injury while those in control group were fed the same dose of starch each time.
Then the rats were sacrificed and the rat brains were collected at different time points(3,12,24 h and 3,7, 14 d post the injury). The
changes of GFAP expressions in cornu ammonis (CA) area were detected with immunohistochemistry. Results;The GFAP positive
cell percentage was higher in control group than in sham TBI group at 3 h after the injury. The GFAP positive cell percentage reached
the peak at 3 d and 7 d after the injury (P<0.01). The positive expression of GFAP was significantly lowered in treatment group than
in control group at 7 d after the treatment(P<0.05). There was no difference at 1,2,3 d and 14 d after the treatment between con—
trol group and treatment group(P>0.05). Conclusion ;SIM treatment could decrease the over—expression of GFAP in rats after TBI.
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Tab.3 Positive expression of GFAP in CA3 region at the injured side of rats’ brain among three groups at different time points

(pixel value)
‘ e
PhIit st el xR Fii P
3h 60 732.40 + 6 392.32 65931.70 + 5 968.12 66 129.50 + 6 037.47 2.887 0.077
12h 63 987.20 +5272.25 80413.60 +7914.23 81 455.70 + 6 983.53 3.079 0.054
24 h 61 398.60 + 6 120.35 86 879.60 + 8 014.71" 88 741.70 + 6 094.37" 5.954 0.038
3d 64 329.30 + 5 728.41 94 462.80 + 8 515.36" 99 403.60 + 7 892.54" 7.257 0.021
7d 60 032.80 + 5 683.24 102 952.80 + 9 827.28*4 139 674.80 + 9 273.75* 12.331 0.007
14 d 59 873.60 + 4 762.39 89 792.30 + 7 469.39" 104 432.70 + 8 779.63" 8.754 0.014
% AT AT IRERL 5 L8 ] 25 75 FLE P < 0,05 % 7 SRR IR 15 LSRRI T 2 7% FL P < 0,01 & A9 P15

o HEZEUFH ] B ) o5 R34, P < 0.05



BERERKZFR 2012 £5 37 %55 7 48 ( Journal of Chongging Medical University 2012.Vol.37 No.7 )

— 625 —

BRET RIS A K ET rIfxh
RARKA FEER, KRG A TR AST 21 AT
DITE B B IR Ay 2H R Ot R SR T Rl i -1 A
WE5R R, FEmk I 5| A Bk F3 4735 6 h~7 d GFAP
mRNA — b TRk /KPR, Kk GFAP [RHER
AR S B N AST MR K SRR fH | K
B BN T H R AST 25 I e IR TR 1ol ) o 22
WA 5 R B IACH 78 TBL 2k IS
(1 GFAP &3R5 247 15 1, (H A543 e 0] GFAP Rk
TR DUV RT A A 15 B I P T K, LA pf 22 it 5 P2
SIM &2 H % e A 1 A (Hydroxy—methyl—glutaryl
coenzyme A, HMG-CoA ) [k = B 6l 71, 15 R 2 H
T A R BE MR 6T . Wu SRS s« SIM
TS & -1 76 AST 4HEAR YRR B s kb iy &
ISFTCHE TG A IR T AST g ik is ik R A K
K2 R () W R Ak, AT B AR T AST 36 % | £ iff
T TBL R A2 A0 5295 ; Wu 0L TBI = 4 d
SIM (1 mg/kg) B B AN T GFAP 1) 5 %3k | (HAHF
FURBAESS T KW BANH GFAP Ay 3Kk 5 Wu
EARTR Z A R FRATE BT T 7 SIM fiikb 2 H Ik
5N 10 me/kg, 2 A5 -5 X LE R AH A Rt —
AT PR Al TR A FRZH N FRLaliR T A R A [R5 A
BHEATXS FEWEE SR 5E O B SIM 3 2 9415 1L
BN A KT 521K 2(Vascular endothelial growth
factor receptor—2, VEGFR-2)fitiF TBI K FlA4534L )%
FEL RN 5 3L BT A= 148 A B, RS S Bt A [l
BRI SIM A2 3 A I8 AR Y Béziaud SERFSY & R
SIM A LAB; 1k TBI A BUILAS PN B B8 5 S e 1 5
0 P A 4 i S T A 92 T R A I ki B R
SIM W A7 Al i i L b Z R A 35200 GFAP Kk
W SIMARA AT e Ch —FIERAR Y TBL VAT 2549 )
AT IR,

2 % X #

(1] 5K FE, HakA 8% 5o 3 i 645 Rk 28 R i £ R
[J]. 92 SR 2R 2005, 21(4):195-196.

Zhang S,Zhi D S.Improving the brain trauma care system and monitor—
ing in our country[J].Chinese Journal of Neurosurgery,2005,21(4):195-
196.

(2] SRAEHT, X I, X DS LR . BT A {785 %) I A AT 28 5 MMP-9
HFAR-18 BsZm)]. B2 24 541, 2011, 8(7):27-28.

Zhang J L.,Zhao L. B,Liu X J.The influence of Atorvastatin calcium on
MMP-9 and interleukin —18 in patients with cerebral infarction[]J]. Chi-
na Medical Herald,2011,8(7):27-28.

[3] 9K M, 3 N S AR PR A P B CRP U TNF-
o IR AR TP R M IR 0] B P R 45 5 2%, 2011
20(13):1564-1576.

Zhang M, Tian Y,Liu C P,et al.Study on the changes of C reactive
protein and TNF-a in patients with acute ischemic stroke and anti-in—
flammation of Simvastatin[J].Heibei Journal of Integrated Chinese Tra—
ditional and Western Medicine,2011,20(13):1564-1576.
[4] Kotapka M J,Generalli T A, Grahatn D I, et al.Selective vulnera—
bility of ippocampal neurons in acceleration—induced experimental head
injury|J].Neurotrauma, 1991, 8(4) .247-258.
[5] X, AR A B S5 IS A R b BRI 1 4
PR R IE Sy GFAP [R5 ()] B E M R 22 E 8, 2008, 8(7):1248—
1249.
Liu C,Lu D H,Li C Q,et al.The expression of GFAP in hippocampus
of rats after moderate traumatic brain injury following acute alcoholism
[J]-Progress in Modern Biomedicine,2008,8(7):1248-1249.
[6] Norenberg M D.Astrocyte responses to CNS injury[J].Exp Neurol,
1994,53(3):213-220.
[7]  Dvorak F,Haherer I,Sitzer M, et al.Characterisation of the diag—
nostic window of scrum filial fibrillary acidic protein for the differentia—
tion of intracerebral haemorrhage and ischacmic strok[J].Cerebrovase
Dis,2009,27(1):37-41.
8] Carbonell W S,Mandell J] W.Transient neuronal but persistent as—
troglial activation of ERK/MAP kinase after focal brain injury in mice
[J]-Neurotrauma, 2003 ,20(4):327-336.
[91 JRlIRa, sRas s KA, A AR BT 240 J B e 2 i
S HBE BT ERR VLR 1 AR AR D] AR TR R 2 (B 24 , 2005,
34(3):277-280.
Zhou Y W,Zhang Y H,Deng W N,et al.Changes of Astrocytes and
GFAP after human cerebra and brain stem contusion[J].Journal of Hua—
zhong University of Science and Technology (Health Sciences),2005,
34(3).277-280.
[10] Loos M,Dihne M,Block F.Tumor necrosis factor-alpha expression
in areas of remote degeneration following middle cerebral arteryocclu—
sion of the rat[J].Neuroscience,2003,122(2):373-380.
[11] Block F,Dihne M.Inflammation in areas of remote changes follow—
ing focal brain lesion[]].Prog Neurobiol ,2005,75(5):342-365.
[12] Calmsee C,Stumm R K, Schafer M K, et al.Clenbuterol induces
growth factor mRNA , activates astrocytes,and protects rat brain tissue
against ischemic damage[J].Eur Pharmacology,1999,379(1).33-45.
[13] Herx L M, Yong V W.Interleulin—18 is required for the early evo—
lution of reactive astroglios is following CNS lesion[J].Neuropathol and
Exp Neurol,2001,60(10):961-971.
[14] Zhang L,Zhao W,Li B, et al. TNF-alpha—induced over— expres—
sion of GFAP is associated with MAPKs[J].Neuroreport, 2000, 11(2):
409-412.
[15] Wu H,Mahmood A,Lu D,et al.Attenuation of astrogliosis and
modulation of endothelial growth factor receptor in lipid rafts by sim—
vastatin after traumatic brain injury[J].Neurosurgery,2010,113(3):591-
597.
[16] Wu H,Jiang H,Lu D,et al.Induction of angiogenesis and modu—
lation of vascular endothelial growth factor receptor—2 by simvastatin
after traumatic brain injury[J].Neurosurgery,2011,68(5):1363-1371.
[17] Béziaud T,Ru C X,El Shafey N,et al.Simvastatin in traumatic
brain injury; effect on brain edema mechanisms[J].Crit Care Med,2011,
39(10):2300-2307.

(s AL )



