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Abstract

Objective: To observe the effectiveness of gastrodin on cognitive disorder of rats with traumatic brain injury
(TBI) and explore the underlying mechanisms.

Method: Seventy SD rats were randomized into normal group (n=10), sham operated group (n=20), untreated
group (n=20) and gastrodin group (n=20). Controlled cortical impact(CCI) device was utilized to establish TBI
model. The cognitive functions of rats in every group were evaluated at the 1st, 2nd, 3rd, 4th week time
points post operation. The rats were sampled to test the expressions of brain derived neurotrophic factor
(BDNF) mRNA and synaptophysin I (Syn I ) mRNA in hippocampus with RT-PCR technique. The collected
data were analyzed with SPSS 16.0.

Result: There were significant differences between untreated group and gastrodin group in escape latency at
the 3rd, 4th week time points post operation (P < 0.05). The swimming time percentage in untreated group was
significantly lower at the 4th week post operation than that in gastrodin group (P < 0.05). The expressions of
BDNF mRNA in gastrodin group were significantly higher at the 2nd, 3rd, 4th week time points than that in
untreated group (P <0.05). The expressions of Syn I mRNA in untreated group and gastrodin group were simi-
lar at Ist, 2rd week time points(P > 0.05) but significantly different at the 3rd, 4th week time points(P < 0.05).
Conclusion: Gastrodin may affect the neuroplasticity in hippocampus to improve the cognitive disorders of TBI
rats.
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[B] : 400ms. KIFRIATT 4 K BUFE A5 B HRE 38
H 2K Sml %5 60ug/ml KRR 281K, B SRk
4 NERF AL A F XS B A H AR FAZE 8K, 154k
4,
1.2 1750

KRB E—AN E AR N 120em 75 50em (1 B K
i, 53R 4GB AR FR K TR T E 20—22°C
HAER 12em WETEF- S B E L — 2R, 5 1K
TKTE Temo 50 AT e R BB K i i 75T
SEDNE LA TR < 4000 LA DU A~ 5 BR 118 e — [ 2 o5 Ry e
R B AR K R BT o] L RE TR K R T s
R R P A A U0 2 2 s R[], BV kR 3
Vi Rk b PRI R 60s. AU R F AR5 1.2,
3.4 A TIES , BRI AR [ B ] R4 T, PR 5
IR . SR RIAE W6 BT K
It oA B — s A K R DK, B TE] S 120s, 90 5%
120s P K BUTE ST 5 BT A 52 B B3t Uk B ], 3153
Ji V- 15 G BRI K B[] o GBS ] PR 7 4 B
1.3 SZHFPCRINGE

KR S5 fmZE 1 (synaptophsin- I ,Syn 1 )
TR0 Y58 14 4 22 75 5% [H F- (brain derived neurotroph-
ic factor, BDNF) ) mRNA A& ik /K« K B I
TS 1%56 L HE 24075 7 (3ml/100mg 1K TR ) JFRE , T
BT BT M SRR KT T
A13% A Trizol 2 BUE mRNA , I FH RT i#7] £ ik
1730 %% 545 M cDNA, -20°CA# 17+ cDNA 7= 4 i
11520} PCR(RT-PCK) R,

Syn I /3510 :

i CAGGGTCAAGGCCGCCAGTC,

T CACATCCTGGCTGGGTTTCTG;

BDNEF:

F1iF AGACGAAGCCAAACCTAAGGAA,

TUiF CATTTCTTAAAGTTCAGGCATGTTCTT;

B-actin J7 31 A «

F¥i#57-CCT CTG AAC CCT AAG GCC AA-3,

F#5’-AGC CTG GAT GGC TAC GTA CA-3.

W HLPCR Y1 . Bt 2ul ¢cDNA #4774 1L PCR ™
W, R & cDNA 2ul, 514 2ul, H,O 16y,
SYBR Premix Ex Taq 20ul, BDNF Jz i %% 14



FREAE 4L 201448 5205 5 6 ]

95°C 10s T A4 ;95°C 6s,60°C 30s 335 PMEFE
P14 H B 3 43 512k 89bp #192bp, Syn 1 F2 v 4%
:95°C 10s FAE 1 5 95°C 6s,56°C 20s, 72°C 25s,
L 3SAMIEIR . kLAY EE 2 e b R T 3R e
KA L) PCR 724 5 PMDI18-T /A& (TaKaR
o dl) i SRIG AL Z E.coli topl0 /82 254N il ,
PCR 4" 4% % 7 BHE v b, PRIRCER 21 B 2 1) TRV A 7
FE%, e Al ok N iR & (Tiangen 23 ] )
PEECE TR, 996 i RT-PCR : AN
T 5 P EOTORL Ak B, AR (o e B SE B AR R )
Hh ) 28 2O o B 45 R R, RG2S 1
AR AL F 4 SR K 2.0 10™g/ul . 2.0x 10 g/ul |
2.0x10™g/ul 2.0 10" g/ul ,2.0x 10 g/l (AR BE MR 2,
TATEAE R 5t 5E 2 RT-PCR K I AH 1 5E PR iy BH:
PRUERINT o BAYERRIEFIFE i cDNA — [RIEF T2
it PCRAGIN o 20pl S 4 2 H 42 45 cDNA 1l 5 FH
P B bR AERI AR 1w, 514 1pl, ddH.O 8ml, Sybr
10ul, 7E MJ Opticon II % 65 & PCR Kzl &R 48 -
HATY HE . BDNF KW 4514 :95°C 10s AR PE ;95°C
6s,60°C 30s H: 35 M EH . Syn [ [ 45 1F: 95C
10s 284 5 95°C 6s,56°C 20s,72°C 25s, 335 M
o BRI GE BT R GEHR 2 A DU AR I 1) 9615
5 OV AR A RS B B4 S bR B T
FIRRIE 2K
1.4 it

{6 1 SPSS 16.0 A4, 2 Ao i A 712l 55 0 45 ] 4%
FIRIG A BE LR 5 22900, RT-PCR IR BG40
B 5CH LR FH e R

2 #R
2.1 [N R

R REVER AR < AT A L A ] A0 2 H A
25 TCE T 5 A SRR 245 sF ) o5 T 1E A b
SR KBRIATT AL 1.2 .3 A F 4 B 20
4 JRI B 22 5 T 2 1 5 RIRRTRY T4 3 4 Ja W] F AR IS
AL 2ZERH BEME. k1.

T UK ST ) B 0 B < AR T A 45 s [ s A I 6 4
HEE T 25 1 22 5 5 F SRR IR 4L 4% B ] s B E 4L
AR RBRIGY T 2H 1.2 .3 FHIE 7 2 I SR
4 JEI BTGB B 22 55 5 F AR S 2 IR R RRIR Y7 4 4 Jl st

A REE, &2,
2.2 RT-PCR%%

i 5 e 287 52 [ F- (BDNF mRNA) : lEFAR
ZHAE A 1) 5 [R) 1B 5 2HAH HU TG P S8 22 575 A AR
R TETERLE 55 1,23 JE B F kB 0E 7 41 g 2 Tt
15, 55 4 SRR IR e 25 5 RIFRVAIT 4 i s 45
A B[] RN AR B 4 0 T s TR RS 55 2.3
4 Ji B SRR I AR TR R RRIR T A P A i 3 22 5
W3,

il % (Syn I mRNA) : f5F-ARLH A ] 55
[F)1EH 4 LR TG 25 5 5 H AR A A1 RN R IRRYR YT 41 45
A B) ) T 8 4 LA 2 25 s AR I L5
1.2 JE e [m] RBRIGYT 4 AR e JC il 2 v 22 5, 55 3 4 )]

F1 HHEKXRUEBKE (x+s,8)
Bl BFARA  ARWED  KIKAITA ER R
™ (n=20) (n=20) (n=20) (n=10)
H1JE 39.3543.46  50.94+3.157  48.47+4.32"
H2JH  38.86x3.54 48.53i4.35'f> 45.63i3.45fﬁ 36054453
3 41462247  47.25+£2.48"  40.94+3.86"7 ‘ ’
B4 40254278 46.34+4.317  38.28+4.56”

[i] TEH AR L : DP < 005 [ [ AR 0 AH HE : @P < 0.05

F2 HBEKXRUWTEKREESLE (xs)
Bl BFARA  ARWED  KIKRIr4d ERXTEA
™ (n=20) (n=20) (n=20) (n=10)
H1H 49.43+6.46 30.58+5.22"  31.57+4.76"
#1208 5039554 35.45+3.89"  36.16+4.62" 53.0345.46
B3 52.34+4.63  40.35£5.67" 46.27+5.23"7 ‘ ’
B4 55.32+6.32  43.18+5.29"  51.23+4.45%

[FIIE & AU EL : DP < 0.05; ] A 285 41AH e : QP < 0.05
R3 HEAKARZHESBDNF-mRNA Rikx  (vis)

B PTARAL BAAMREAL RRRRITAL  IER AL
T (n=20) (n=20) (n=20) (n=10)

1M 2.18£0.56  3.89+046"  3.91+0.31"

B2fi 232:038 4730720 503078 o oo

530 2255037 3.54:0.64"  5.87x0847% U

5405 2132036 2.32:0.68  5.72+0.89"%

[F) IEH ZHAH B : DP < 0.05 5 W] F SRR E 41 H : @P < 0.05
x4 BHAABREHEESYyn ] mRNAFRIE  (xss)

. BFARA  AHBWKEHA  KIKAITA ERXTEA
™ (n=20) (n=20) (n=20) (n=10)

1M 5124234 3.02+0.63" 3.29+0.457

2 5.11£2.39  3.23+0.52" 3.43+0.66" 5 1540.65

3 5.05+1.73  3.5440.94" 4.57+0.53%% ’ ’

B4R 5.13+235  3.7240.78 4.8240.76>

[FIIE 4 4UA EL : DP < 0.05; [A] A SR 1A e : @P < 0.05
S fAE R 5. k4.

3 iTtig

www.rehabi.com.cn 519



Chinese Journal of Rehabilitation Medicine, Jun.2014, Vol. 29, No.6

NN E AR A R TRk DL, SCHk A
RV 52184 J0 B B S (A ki 105 BB St m] BB AR TEAS
[ A B R A TR AN B s i S0 R
() R SR T B AR A B e s, TR 2 H R e At
\\\\\\\\ H AT X A 4 M35 [ A AN B A 1A
GRIIGIT 290, I IR b8 8 R YT R R B 1 2h
Yy, N4 e e NIAE . DI RIS 2 RIFRE
X i A3 i 255 AE AT BH 2 A 97 3™ H — B BEAT T
X Wi MG B DRI RS 25 R, B AT X AL
A TR AR o
RIRSRIE , —Fh 4 e 250, RIFRR 2L
FEB YT o FEE2EIN R KR TR,
GMR A TIEL o AR 24 B4 E S A Bt ik, P
oG I A AR, B A SRR RIVERT . DFRER
B, RIFRRE O AR B 25 s | e 1 K B2 s |, K
1101 IR R JRR 2% REAE Mlc 3% SPMIPS R BT IZ S EDY,
Hsieh %Y &3, KIKEA B Fici2 IR E A
SBRIR, B BRI AE e I B ks, HoApL
il [R) A7 P HHAS [, BV AT REAS S o L EAR A 2R 4
e i HA R AR S . S S IRIE I, KR E
TE B W AT, LR A4 AP R e B 2
BKEE 251 KRR IR ZE 45 24 Je AR Bk 20 23 i e
s o T L G e e /NI, LU R A
B I U TN e i — BRI T N HI D BE Y
KBRS, PR ARS8 S T 1 Th A Sy SR X
B, DRI 22 5 AT 55 % BDNF Al Syn T /5 Wi gE
febn , X ILAE FMLEE1 75 %8 . BDNF J&— 28400
PEER L, B X #2022 40 T BV G 52 5 2 M 6 sl 2
PIFHSE", Syn T J& 5 i BEv B (10 —Fh  A7-4ETf
2258 fi N, Syn T BBV 19 B 223 S0t A Rk, EL7E 28 fipk
AL LR SR R 2 o] ¥ ) 1) AR s R v 2L
BHARRZAWER, 5540 Syn T #9505 B 3 5w
TRk B R 298 il i Syn T (12 #0F5E
N 171 o2 e 2 foh () 5008 LA R TR
AT T R 2E I A R R I AMI R R 5
NI REZ 40 (AU M E R — e ¥ L A
A X R G AR R Bl AV ) DI ph 4 T g
F I, P}y BDNF & Syn | Fikp9 & . KIKIA
I 2R BRI S o R AR s A & M R B R RR R —
BB e, FOA N T RE PR S 1 1R T R P AR A

520  www.rehabi.com.cn

AR I, P 2 A 28 I K B A T A KF o
T A7 2 b AR R S ) i R B o T 0
febn Lo (AR A , RBRER A1 FH I A) X A
BEAF PRI AR B2 LR KRR AR 2 JA s A 2R 9K
RERIPNI VIS DN LR U G R el
5, AEJRTESS 34 JH I R RRIA T 4R B R D) e
PRI A2 B — DR 2 o B 32, T 1 SRR S 2 Bl
PRGN, DTk E A G AR U TR
JPRER XA RIS RE (4 24035 B 22 PR 2l 2o S M D S 3 )
GEE R s

AWFTERIHAUETE T RIRZR IS MI R ERIA KL
RERE ISR S A e HEAE T, I ELIX A4 P ] 52 o g o
R EIEA K. T B A T — AP i i PRI ok
RN i M R B DRI RERS IR 7 A3CR

S 3Lk

[1] Corrigan JD, Selassie AW, Orman JA. The epidemiology of
traumatic brain injury[J]. J Head Trauma Rehabil,2010,25(2):
72—80.

[2] Zaloshnja E, Miller T, Langlois JA, et al. Prevalence of
long-term disability from traumatic brain injury in the civil-
ian population of the United States, 2005[J]. J Head Trau-
ma Rehabil,2008,23(6):394—400.

[3] Skandsen T, Finnanger TG, Andersson S, et al. Cognitive
impairment 3 months after moderate and severe traumatic
brain injury: a prospective follow-up study[J]. Arch Phys
Med Rehabil,2010,91(12):1904—1913.

[4] Newcombe VF, Menon DK. Cognitive deficits and mild trau-
matic brain injury[J]. BMJ,2013,346:f1522.

[5] Dean PJ, Sterr A. Long-term effects of mild traumatic brain
injury on cognitive performance[J]. Front Hum Neurosci,
2013,7:30.

[6] Horneman G, Emanuelson I. Cognitive outcome in children
and young adults who sustained severe and moderate trau-
matic brain injury 10 years earlier[J]. Brain Inj,2009,23(11):
907—914.

[7] Ballesteros J, Guemes I, Ibarra N, et al. The effectiveness
of donepezil for cognitive rehabilitation after traumatic brain
injury: a systematic review[J]. J Head Trauma Rehabil,2008,
23(3):171—180.

[8] Kraus MF, Smith GS, Butters M, et al. Effects of the dopa-
minergic agent and NMDA receptor antagonist amantadine

on cognitive function, cerebral glucose metabolism and D2

(F#% 527 W)



