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Abstract: The changes of glial fibrillary acid protein (GFAP) mRNA in cerebellar cortex were
observed after rat middle cerebral artery occlusion. The animal model was prepared with Longa’s
Bolt line blocking method (MCAQ) in middle cerebral artery of rats,and the expression of GFAP
mRNA was examined with real-time quantilative PCR method. The results show, GFAP mRNA
has dynamic expression in the cerebellar cortex after persistent middle cerebral artery occlusion, The
expression in the operated group significantly increases on the 1st,3nd and 5th day,but decreases on
the 7th,10th and 14th day in compcerison with that of the sham-operated group (P < 0. 05). After
rat middle cerebral artery occlusion,there are dynamic changes of GFAP in cerebellar cortex,which
occurs far away from the site of infarction and secondary damage to brain tissue may be related to
the neural inhibitory factor.
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1.1 ¥
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SPF % Wistar #E¥ K B, & K& 250~300g, iy
o B ALK 2E LK 3h Y o0 R4 . K BUR 3R TE R &
BRI Y B, B R MKK, ZRMAFF QL
2)C. B RBBEYL M B FARH (G0 R)FMELEA (30
), ARRNEERE 1 R FEIRFBES KRBT
KB 10 KB 14 REDH 6 AMH BAS R,
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ik . X RNA B A /K (Invitrogen life

technologies ) ; & RNA & ) ¥ J (Invitrogen life
technologies) ; RNA fif #J #| 57 (Epicentre) ; MMLV
J= %% 5% B (Epicentre); 10 X RT 2% vb #% (250 mM
Tris-HCIl, pH {& 8. 3,200mM KCI, 40 mM MgCl,, 5
mM DTT, Epicentre); 2. 5 mM dNTP B & &
(dATP,dGTP,dCTP #1 dTTP & 2. 5mM, HyTest
Ltd)Oligo(dT)18( LA TA Y TR A W A
)3 10 X PCR 2% f ¥ (Promega); Taq ® & B
(Promega) ; 100 bp DNA Ladder (K 48 4 4k B} £ (4t
) A B A # H & ); 10000 X Sybergreen
(Invitrogen)

¢ %% : TaKaRa PCR Thermal Cycler (44 T8
AR W fD) s HE-1 88 e pkoil CE M 25 A LI
B ES T B &) s Rotor-Gene 3000 Realtime PCR
{X (Corbett Research) 5| ¥ % it %K 4 : Primer 5. 0
Rotor-gene 6. 0 (Corbett Research); Gene Amp PCR
System 9700 (Applied Biosystems)
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(MCAO)IE Y ¥ B JG i#H4T . HEAIHI& 7 B RRA
10% 7K A § B (300mg/kg) i s 1 51 K B )5 » % K WL
MEMLEEELR S L, RSIE )0, U1 5k,
MBS RAR, 5B WSR3k (CCA), 1 |43
B A FAh s Bk (ECA) . 8 N 3l ik (ICA) , 7E 3 A ] 31
BANBKAY XAk % 5~8mm AL LEH A BA s Bk, T A
0] 355, B Bkl O i 9 — Bl Bk e , 7 A5 FAh 3l ki 43 X
Ib BB —ITIF S W R EER TSN S Bk E LA 5 X
fbZ A — H AR 0. 2mm BV EIY] O, 8 B B4
Y OARRBEA BRKCELRS Ik ¥e
I R A 55 51 B ok 2 0N Bl BRIk A B 1A TR BE 4
(18. 54-0. 5)mm 7538 BH 77 B 45 1k, fif J& e 4% 3K o oL
F KB v 3l ik e 2 Ak, BEL DT A i o 3 ok B L . MR
L8R BRI, S0 BERSE. BRFARAR
BEATRRBR AN ML 43 B R, AL HL I e R ALK .
1.2.2 #ZH4F

2 B8 Longa" ) ¥F 20 bR fE AT 5 4 I # 2 D) B
W4t . 0 430 Toth 4 2 BB B4 A R (BRI B IEHD , 1
4y R R 2T BB R B R (RREE &M B A
PRGBS » 2 43 A v BE JRy kb Th BB Bk 2k (7 3 B [a] i
W K A %% , 3 A A EEMAETIREEKR (B Fi23)
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1.2.3 %8t % PCR #&n

& RNA 44k 48 B 4 38 K B % A [ i 6] 4k
FE.» 36 A /N B 2 B3R & RNA B iR L, |
B, — 80 CARFE . BL 100mg /Nt fz |2 4H A An A BY
B & TR0, A 1ml TRIZOL, # i 5
UL AR TR 3EFT RNA 23, GFAP 5|4
sense5'-GGGAGTCGGCGAGTTACCA-3',
antisense5’ -CACCGTCTTTACCACGATGTTC-3';
GAPDH 3|4 :
sense5’ -GGAAAGCTGTGGCGTGAT-3',
antisense5’- AAGGTGGAAGAATGGGAGTT-3',
8 FH 40 6 06 BE S0 T 4 42 B RNA f) R B FvR B8, 22
K Agso/Anso M HLIEFE 2. 0 £, IFiE & RNA &,
cDNA K& 8 1 i Fr 4 BUE RNA 2pg,Oligo(dT)
lpl, in & RNA B H,O & S & 10p, BERTE
70°'C/K ¥ 3min, fEE] 37 CHCE 10min; il 5 X 5 2
MW 4pl, RNasin #% B8 B # #] 7] 1pl, 10 mmol/L
dNTP 1pl, MMLV % 5% 8 1pl, 1B & J5 37 CHH IR
Imin; i 10pd B RT [ W 3] 10pl B KIBE Y+,
37C/K ¥ 60min, fI # % 95CH4 +F Smin,
BDNFmRNA 2z i 5 B PCR:cDNA1pl, 10 X 2 i 28
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M 2. 5pl, 2. 5mmol/LANTP2. 5ul, Taq ¥ & i
lunits, 25mmol/LMgCl,1. 2pl, 5pmol/L | . F 5| 4%
BEY 2pl,10 X BDNF I4pul, it DEPC Ab B ) XUF& 7K
Z 25pl, BMIEWIRA, B PCR RN A 95CAEH: 3
min ,55'CiB Kk 1min, 72 C ZE{# 5 min, 40 4> PCR 7§
3£ (94°C,20s;59C,20s;72°C,30s); B 7. PCR =¥
B 9 A 1th £k, B 4 B 45 R I 4k B2 M 72 C G248 i #4
F| 99°C (% 5s F+ & 1C) (W2 GAPDH #: [ 2 i 4
PEARTRD o K A [ v JBE 1% 5 Bk BN A9 Xof 280 A 7 ) Ct
{ELVE B ol B b o T R . AR 22 T G B B i B DNA
e 2% ,GFAP % H 5 GAPDH R HE Wk B4 R E
B HLA% A B . GFAP % 5 % B B A GAPDH 2 A (1
WRBE, B R L AR A GFAP I B9 IF 5 A X & &
FrA KRB UL ER SR 7 R e R
1.3 ZitZaE

K A SPSS11. 0 Ge it 44 . %008 LA S5 + i o 22
(z £ 5) R A BRI, P <<0.05 HER
ARENE.

2 HR

2.1 PCRF=HHSRH

K1 AE 2 55R 8R, & & PCR 7™ 9 i 5 i@ i
KEA 1A, T B AR E Y — e BA , fE &
A oAt A7 B R BB, UL 1 ) A B
Y, X5 Rk AR R A
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Fig.1 GFAP mRNA melting curve
a,b,c,d,e A REMEF AR 1d,3d,5d,7d,10d;g,h.i.j,k
SrHREKA 1d,3d,5d,7d, 14d.
a,b,c,d,e are the control group of 1d, 3d,5d, 7d, 10d,

respectively;g,h,i,j,k are the experiment group of 1d,3d,5d,

7d,14d,respectively.

2.2 GFAP mRNA FikkF
ME1ERTLUMG S, LRH KB M GFAP

mRNA REEKRR P BKAZEESR 1 X .3 XM 5

RKUEBFARAAKXBMYHABHES (P<0.05, 57 XK.

10 XA 14 REEBFAAKRBRMHE FHE (P<

0.05), 5 B K B K B o 3h Bk i %€ 5 , GFAPmRNA

e/ B RA BB RIE .
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Fig. 2 GAPDH mRNA melting curve
a,b,c,d,e 43 IR FARLH 1d,3d,5d,7d,10d;g,h,i,j.k
Sy RS 1d,3d,5d,7d,14d.
a,b,c,d,e are the control group of 1d, 3d, 5d, 7d, 10d,
respectively;g,h,i,j,k are the experiment group of 1d,3d,5d,
7d,14d,respectively.
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W Do B R R 40 M R AR A B TR A 4 R
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JRAN S &, 4 S E BB . GFAP & B JF KR
MM EEA . EREEREAR A EEN E—
IRk, AT LA R iR d 2 R G 4 0 5 T G 5 4 i
B AERbRE . ALREYN, GFAP WEREE5ERE
JBE J5 440 M f) 97% M 5L OE e, W HL, GFAP BH 4 B2 R 41
% H #3455 mRNA 7K/ 58 & A — B o,

A 5% 45 R BN, R S v K b 3h Bk M % TS
GFAPmRNA 7 H izt Fa #4009 /M i B2 B A sh A& &k,
FIXR EB3IXRMES KEBFARAWBHE.H 7
K10 RAE 14 REBFRAHE T, Hais
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%1 GFAP mRNA RikkFE
Table 1 Expression level of GFAP mRNA

Al GFAP mRNA # ik 7K ¥ Expression level of GFAP mRNA (x + s)
~ n
Group 1d 3d 5d 7d 10d 14d
gi?;%roup 30 5.16+0. 04 5.68+0.03 5.63+0. 04 5. 671:0.02 5.28+0.03 5.6540. 04
]%(y;?efgmem group 30 6.18+0.04* 6.82+0.03* 9.63+0.14" 1.2040.02* 1; 200,15 1.3040.12
* . P <0.05, 5% B4 L. * . P <<0.05,VS control group.
A7 B A [) 2 25 ok 3 s e ot 52 o7 A TR A 6 L DAAE I SY Neurosci Lett,2007,417(3) :255-260.
FHH ,?ﬂiz};fnﬁﬁiK&ﬁfﬂaﬁfﬁfﬁ}%ﬂ:éﬂ]Eﬂ%%ﬁi% [4] Zhao F,Kuroiwa T,Miyasaka N,et al. Characteristic
AR TUS R, 5 e [ b e o
S - g
A YE W Y S R R A AR i AR M - T g o ) e g% postischemic neuronal death in rats[J]. Brain Res, 2001,
L U ) 37 7 g A /1N G L VAR 7 A T B B AR B RS 895(1-2):238-244.
15k 2 55 1 4 A i 3 Bk o R I ke i o 2 ok BELOGE /5 B [5] Block F,Dihne M,Loos. M.Inflamma.tlon 1r‘1 areas of
: remote changes following focal brain lesion [J]. Prog
A /INIRG B S H 53 F AR ) o O 9 AR BB R M 3, W Neurobiol , 2005, 75 (5) : 342-365.
BE S /NI AR BE LR A o6, o a2 U6, B2 B BF /)N i o 2% o [6] Mejdoubi M,Catalaa I,Cognard C,et al. Bilateral
WT B 25 B . O T BB S el 2 A B s b A 2 wallerian degeneration of the middle cerebellar peduncles
. due to unilateral pontine infarction [J]. ] Neuroradiol,
K B Joi R B oA o S % ) 0 b, FL B S A L S 2006, 33(4) : 263-265.
ZE X0 /) G 2 BR 0B 20 B A0 % At vl A I B AT [7] Meguro K,Constans ] M, Courtheoux P,et al. Atrophy
71N 3G 38 % %y 5 2 AT e 0 /) R S B R A L DA A G R R of the corpus callosum correlates with white matter
R s lesions in patients with cerebral ischaemia [ ] J.
LS A pif 4R & ) &
'ﬁl{\gﬂfﬁfﬁlﬁjﬁﬁﬁiﬂ"]ﬁ,mﬂ:gﬁﬁ?ﬁ LA 15 K i Neuroradiology,2000,42(6) :413-419.
FR3Z 3, 24—l K i H 3 Jok P 2E IS A 22 £F i 5% fik 18] Bk [8] Papadopoulos C M, Tsai S Y, Alsbiei T,et al. Functional
Z W, 75 R X /)N B B R 7 B PR e 2 g AR recovery and neuroanatomical p lasticity following middle
< - bral lusi i i
FUEESARELE R UARGCUIN ) i ity e
D TRE T PR o8 B AR S L PR R A AL, BRI [9] Zea Longa E,Weistein P R,Calson S,et al. Reversible
FAMERE FHE 5214, Bt & 3 GFAP middle cerebral artery occlusion without craniectomy in
%3k 1925 4E, rats[J]. Stroke,1989,20(1) ; 84.
° [10] Taketomi M,Kinoshita N,Kimua K ,et al. Nogo-A
2 Z_

T, IR 5E J 4o 8 P S8 0 5 4 2 B R R A © expression in mature oligodendrocytes of rat spinal cord
KRB LZ, M SMH E TR LD, & in association with specific molecules[] J. Netuosci Lett,
BREM K B 3 Bk S P KRR, e 5, St et ot 7 Eoraren

_ . uss A,Sellhaus b, Wolmsley A,et al. L.xpression
AR 2% ¥ )
/NI B2 B GEAP B 3l 25 78 4k » W T BF 9% 328 B 451 3 At pattern of NOGO-A protein in the human nervous
A S F N7 i 2 2R 4k 45 3 BIL IR 45 R R R system[]]. Acta Neuropathol,2005,110(2):113-119.
KA. B, 0T T BURARSE)E 2k KA B Fox [12) WRE, e glhe 55 S RN BR BESESS A
5 1 L0 0 3 2241 4 0 B 4 3 o o P Y SRR AL, R
Ja A MR RAN R Z—. [#) B 3¢ 1, Ay 2l 3 a [13] Lin B,Ginsberg MD,Busto R,et al. Sequential analysis
HA PP 22 ThRE . i 2 F3 405 01 T4 ) 5 4t 3 iy | B . of subacute and chronic neuronal astrocytic and
microglial alterations after transient global ischemia in
BEXM: rats. Acta Neuropathol (Berl),1998,95(5):515-523.
[1] Buss A,Pech K,Merkler D,et al. Sequential loss of [14] Petito C K,Morgello S, Felix J C,et al. The two
myelin proteins during Wallerian degeneration in the’ patterns of reactive astrocytosis in postischemic rats

human spinal cord[]]. Brain,2005,128(2) :356-364. brain[J]. J Cereb Blood FlowMetab,1999,10(3): 850-
[2] Moller M,Frandsen J,Andersen G ,et al. Dynamic 850.

changes in corticospinal tracts after stroke detected by [15] Hinkle D A,Baldwin S A,Scheff S W,et al. GFAP and

fibretracking[ J ]. Neurol Neurosurg Psychiatry, 2007, 78 S100beta expression in the cortex and hippocampus in

(6):587-592. response to mild cortical contusion[]J]. ] Neurotrauma,
[3] Wang F,Liang Z,Hou Q,et al. Nogo-A is involved in 1997,14(10):729-738.

secondary  axonal degeneration of thalamus in R4 . B K E)

hypertensive rats with focal cortical infarction [ ] ].

258 Guangxi Sciences, Vol. 17 No. 3, August 2010



