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FEL SR T IR T KA A6 K B 1 A2 BE
LA AR AR 43 1R

Fygx Fb HEKR

[# ZE] Bry SN TUZ (FNS) X xS i F8 7 K R 2% 212 iE 1 KA KA DC R 143
(GAP43) FIBHIIA , FiE  VEFHBEHLE TRk 60 R A BE AR MENE SD K B4r M IE# 4 MR T AR FNS
20 TR SR AR AR VK FINS 21 R B 780 24 B s A I DR i v 20 Jok i 2/ FHBE 1 (MCAO/R) 15 8  FINS 41
KETHIEE 3 h 545 FNS 1677, AL SO ST FE AR B T R B/ INIG TOUR 7, (EARS 45 U038, 40 301 T il A
1d3d &7 d iR Morris 7KK B SZRAGIN 4521 K B2~ 04288 71, 37T LR i ] s R SRR 2966 %2 /& PCR
e ARKGI 25 20K BURAEZEH A, GAP43 mRNA #ik, &R HIBE 1d.3d &7 dBERLAE FNS 41 KR
Morris7K 2 B #9638 T AR 301 35 50 1E B 20 R (B TP AR 2 A (g S (34 P < 0. 05) 3 FNS ZH A BRI 3 i ] o5 32k s v AR 30
[43504(25.72 £0.42) s, (24.27 £0.55)s F1(23.82 0. 63) s | MM RIZH BB 455 (HIP <0.05) , 7E HI#
Ji1d3d K& 7dFIES4S5BTFAREKBRIGHLE P (AEE D B GAP-43 mRNA ik  #RIZ] Jz FNS 41 GAP-43
mRNA FIATE R ] 5 2455 1E 3 41 B8 F R4 3 8 22 (3P <0.05) ; IF H LR i a] 25 FNS 41 GAP-43
mRNA k[ 43700 (1.54 £0.34) ,(2.03 £0.56) F1(2.78 +0.81) 7N B3R THAIH (3P <0.05) , &it
FNS 345 Bl e A e o 708 19 K B 20 02 B8 1, Hag 7w AL Pl BB % i 45 B0 35 407 #ft 28 78 GAP-43
mRNA ik I E A5 58 kb 8 e vf 22 s A B B A 6,
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The effect of electrical stimulation of the cerebellar fastigial nucleus on learning, memory and the expression
of growth-associated protein-43 after cerebral infarction Yin Wanling, Qin Dan, Han Zaomu. Department of
Integrated Medicine, The Central Hospital of Wuhan, Wuhan 430030, China
Corresponding author: Han Zaomu, Email; hanzaomul988@ 163. com

[ Abstract] Objective To study the effect of electrical stimulation of the fastigial nucleus of the cerebel-
lum (FNS) on learning, memory and the expression of growth-association protein-43 ( GAP-43) after cerebral is-
chemia and reperfusion. Methods Sixty healthy, adult, male Sprague-Dawley rats were randomly divided into a
normal group, a sham-operation group ('sham group) , a model group and an FNS group, with 15 rats in each. Left
middle cerebral artery occlusion and reperfusion ( MCAO/R) was administered to the rats in the FNS and model
groups using the thread embolism method. The rats of the FNS group were given FNS treatment using a pair of nee-
dle electrodes inserted into the cerebellar fastigial nucleus 3hrs after the MCAO/R. Needle electrodes were similarly
inserted in the model group rats, but no electrical stimulus was applied. Then the rats’ learning and memory abili-
ties were tested using a Morris water maze on days 1, 3 and 7 after the MCAO/R modeling. The expression of GAP-
43 mRNA on the side of the cerebral infarction was detected using a quantitative, real-time polymerase chain reac-
tion. Results The average escape latencies of the rats in the model and FNS groups were significantly longer than
those of the normal and sham groups at all time points, but the FNS group rats demonstrated a significantly shorter
average escape latency than the rats of the model group at each time point. The normal and sham groups showed a
significantly lower expression of GAP-43 mRNA than the model and FNS group rats at all time points. The FNS
group rats had a significantly higher level of GAP-43 mRNA than the rats of the model group. Conclusion FNS
improved the rats’ learning and memory abilities. This might be associated with the up-regulation of GAP-43 mRNA
in neurons on the side of the cerebral infarction which could promote the regeneration and repair of peripheral nerve
axons in the area of the infarction.

[Key words] Cerebral infarction; Cerebellar fastigial nucleus; Electrical stimulation; ~Growth-associated
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protein-43; Learning; Memory

T A 3F B 1fi P X A5 AE ( cerebral infarction ) & Jii 2R
BAEHEIN, R 805k 5 M BOE R S R 2 —
T N A % BEE /N i TR ( cerebellar
fastigial nucleus electrical stimulation, FNS) AN{{ GEAE #
IR AEBY. S B A T e & TR B RE A 35 S2 5 3
WHIZHEED . HRGICT FNS Bt 5056 sh Wik i o fig
AR DAL 5 A T AT, A S 4 >R P e b 12k o 4 K
i = Bl Jok i 1l A% B8/ PR 13 ( middle cerebral artery oc-
clusion/reperfusion, MCAO/R ) KR Y , I ¥ FNS
XA R B 71 10, 3l i MR YT e R R 218 1e
AEJT AL J] i DX AR K AH G B 1143 ((growth associat-
ed protein 43, GAP-43 ) mRNA ik, T # 11 FNS i
20 Pk SFe KL/ PR AR R B2 > 1CAZ B T A DG HIL AR
il R R I FNS 36 97 Gl 1l 2 il 2 v 2R 2 4 I B Al

RS

— SR

T U B A HE P Sprague-Dawley (SD) K R 60
H, AR R R AF R B 2# B SE 56 sh ) h oo 4t R
FUATE (220 £30) g, BURE 12 A B S2 B {0 8 ik 5
{14 G6805-2 MEZUHEIRITI (F B FEATLMAA]) |
Morris 7KK B (1 2= Noldus 23 H]) . 10% 7K & S B (3%
P AL BE B R ) (7700 A% 2 B PCR Y ( 5[
ABI A7) \Labfuge 400R % 4 2008 % 2 F B LML (1
Heraeus 73 ) . 5810R Bl & 2 & 3 K& = 5.0 L
(18 Eppendorf A7) | Trizol . Oligo( dT18) & PCR 5|
Y1 (¥4 F 2 [ Invitrogen 23 F])  M-MLV % % S [iff |
Taq-DNA R4  ANTP (304 F 3 [E Promega 23 Al ) |
SYBR Green I (T 2&[H Biotium A7) .2 &MU Z
MR TG4 I3 55

T Y KA

Ve FEALEC T R 208K ik SD KB4 M IEH 4 |
TR FNS 2 SR 2 B 15 HR R, SEge 3 1R
FURBIEFBE POK, S BB ED A1
MK Longa 27245 FNS 24 Kb U 2H A B il g 2k
fili MCAO/R il ARSI AL R UR R 10%
KA G T Sa AR T 3 ml b K B R A M 1 R
e, 17 R BRUBR IR [0 52 S A 7 S0 L H b 11 5 8 HL A 35
KBl BN Bh ik, 45 FL AT Bl KT 0 B TRTEE 43
HNBIIK KA 2 R AR . 528 0.28 mm B
T2k 3008 Ik o AL N BN B Ik 2 (18, 0
1.0) mm4h , [#5%E Je £ 5 88 & K2 Bk 5 T 90 min J5 F4%
Fedk 249 10 mm S8R L 080 PR AR R T A oA G

R R 4R R e B I R PSR ; Horner £IE
BEAE: 5 AT Bt pi A ) o) P 5 3l 7 s i) A 04 £ 250
IE K LR ) R 45 TAT A F AR, R F R4
KT AR S RS K FNS 4H—%, HA AR
REL YT A i Hh s ik it 3

= Tk

FHIME 3 h J5 , B 18 Nakai 257 A 2810 )7 ¥ 5T FNS
AR IEAT FNS 9, R 3. 5% K& AT 7%
TRTE 350 mg FE4T R Fi 1 SRR IS, 10 SRR I 2 200U K K R
A MO 1 5 R BRUIG 7 4% e 1] 431, AR 4k K BRUe ST
FEAL PO B 5 /MR TR JE s ( AR BRURT X G 2 %
BOIEHZ S 11,4 ~11. 8 mm, [ 45577 0. 8 ~
1.0 mm, 5.2 ~5.7 mm) , TERGLEXS M EAL AL,
AR B L (R AR B 100 ), LLATECA 0 /)N ik
Tk, BRI SECUNT . o B R ik bk ke
BK%E 0.5 ms, BRI 3R 50 ~ 100 Hz, H 5] i 5
50 WA, LA HE S35 R R R HE B0 R 3 v A O 3 R T A
A FFEERIE 1, AR ROR S 2 R R TR AE 37 ~
38 C., IEH A T AR LA K R T Lk AHR
1] s 25 T FNS 3097, I A #RE3 5 FNS 4 —3K,
R 7E A [ H R e e i

1LY NI R B3 RIS VA R e

FhIfE 1d.3d K7 dBHr 5% H Morris 7K 3£
EROE-3 N i ey 1 B R ok vy -3 B W N
AT F Morris 7K2E BN EAR 120 em & 40 em 1Y [RITE 25
B kiAo EAR 10 em WEIADRE A B &4
LI VR A SO 3 R rh e KOF T Tk
WAFTE2 em, ZKIRFEFITE (25 £2) C LA, W7k ]
e BB K Ye BA AR YR IR AT Morris 7K 2% B S 56 i & Rl
BT — 0, W45 4152560 KRB AL B A Morris
KEEATE — DGR, 25 K RATE 60 s N T4k 2k
WA e L 15 s W PR, KB A K
FJ€ ki F 5 BT B E] Sk 26 5 3R 3 (escape la-
tency,EL) . WK 7E60 s R BEF BN R 5,
ML EH LG FELE L EFE LIEE 15
JEB A EL 31860 s, 45 2H K BULE 1 B i 44 18
RSN S d, RN 4 K, THIBE 1d,
3.d.7 d B3 HE 45 41K B EL I8 HAE b 23 1] 2%
B3 Rk VA A =1 I

T K EURAEZEM] GAP-43 mRNA #6:

BHRRTHEG 1d3d &7dB55ES B
FHad 2 109 /KA S VR BE RIS , T 0k 3% 1 Rt <k B
T | SRR A AL R 1 ZH 21 2 100 mg, PR A HLZ 1 x
10° /N4, 25 LW WS A Trizol i 0. Sml | IR %)
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J5E R 10 min IIAZT 200 pl PR3 15 s; T 4 CHEE
TEL (12 000 rpm, 550248 6 em) 15 min; B IE
400 pl, INAZFARFURNBEIR S, T - 20 C IR FifrE
30 min; F T 4 CHIE T 20 (12 000 rpm, &0 245
6 ¢cm) 10 min; % FWEWR, & 75% SR DURE B O
J& , 2R A TS0 T T T 50wl &k
R — C BRAL B T 1) = 2K S R DUTE , BE B 52 50 6t
I e L B W 4B A 30 3 skl M-MLV AERTE
¥ mRNA ¥ 5 1 cDNA 43+, >k H SYBR Green | %
DGR AR FEA T 5 B o i 2o TRl ek S g, LA AR A%
HFRAPRUEIN SR RATFEHL T CU e, ST
SN R, GAP43 LU 51 ¥ ¥ 51 h. 5'-GATGGTGT-
CAAACCGGAGGAT-3'; T Ui 51 91 )3 %1 . 5'-CTTGT-
TATGTGTCCACGGAAGC-3'

AN WaR=25 i)

ARG AR R L (2 = 5) Fox, K F SPSS
17.0 MRGIT2# 3 T8 i, ZFEAS [ 145 1
BRI 2200 g K56, P < 0. 053 /8 25 5 HA 8831

] R

— KR Morris 7K 2K B R 45 R He 55

ERRE 1d3d &7 dE EIEHEHSHTR
ARk REE RN ERY LGB L (HP>
0.05) s BIRIZH 5 FNS 20k ke vE AR A 43 1 o 2l M (B -
R WIE (P <0.05) 53— AR B, FNS 4
L AR A5 06 3k OR 3 R A R 2 B W 4 (B P <
0.05) , LiRes 54 7R FNS VA YT AE 5 2 vcs v B fi-F-
HEREEFEAT SR, BIRE LR 1,

TR R BRI Bk I B A GAP-43 mRNA 235401t

A B PCR BRI Z I, 7EHIES 1 d.3 d
Ko7 d B IEH A S 18T AR AR BRI Al 2L A7 A D
GAP-43 mRNA ik, H 4l 2 5 g it 58 (3
P>0.05) ; BiAIZ] 5 FNS 4] GAP43 mRNA Fik7E
IR TE] 5 B 30 0 W A BT AR AL B R (P <
0.05) ;Jf-H FNS 21 GAP43 mRNA ZZ3iA7E b yR I A]
PRIEE TR TR (P <0.05) ; FiRgs i R FNS
T e e it iiAE AL f 1 4121 GAP-43 mRNA ka5

AR,
i i

AT A ORI R JCie ik A b R A T
PRAEAR &8 R BURR & , Y T i R AR DRI A
PP o 0 AEAR R AR B 1 R ) f8 3 AR T i ()
o5 BB e At 2l R DT 4, I T A AEsk,
W 2B g 2 B, a3k IR NI TOUAZ 1T i 3l A
PR LRI HILE] , P2 2E R A 8 (8 w2 T g T
2T FNS J2& 75 RE SO Il A 875 A A M DI RE R0, B
I B DL AR I AN 9 A5 SR W i e o PR R B
25 FNSYRYT )5, & PLH: Morris 7K 2K By 1k 8% 75 AR 17 45 A
HIZH R BRI B 45 %0 (P < 0.05) , HH: 2k e 7 Ak 49 L )
WA 7 KAt e, # 78 FNS T T RE RREL e 1E i 4% 5T
KEFIEIZ8E oG

HRTBETE & B, GAP43 J2— Rl 58 4 1, Hok
IR AR Tl 58 AR A HE T RS I, [ 2 b 22 2T
e KM FshE SHUTE S o
KEERE JEAEA R, FEMAd ik E AR m
Tk EEGEAMEER R T MOiEE S 4o
FIBIE SRR B Y4 2L 24 e, o
JEIFAR 2290 GAP-43 mRNA A8 i & 38, [A] i 1A 4l
G P R S H 25 3 B B 52 408 DX ST 2 I o 2 I
SRE T AHIR S th S A S i PR S R A A A
JAl#1IX. GAP-43 mRNA %3k g 2 i T 1E % 240 M R TR
2 ($IP <0.05) , GAHCSCHRARE 25 RAEA — B JF
LR Bl i P R K LR FNS VRIS, FOIRiAE 6t
[X. GAP43 mRNA A BB R g — 2B T & (P <
0.05) ,JFTHIBS 7 d K ENWEAE , th D FNS 35
ST A BT Bk i Lk AR 28 A i GAP43 , i 42
HEZ LI R A B 5, DT el s LA 2 2
e1ZTise . B _LIRPLEILASN , NS A 2 i A% 5 5 TA 0
IREMRIZ I HL I 16 W] BE AL 46 - FNS T390 i £ fiff oK g iz
Jo5t Jy 38 i 1L 948 5 ( regional cerebral blood flow, rCBF ) 34
T, AR KRR DR 6 /NI AR A AR FNS T Tl A
T g AL B DX Je R B 11 -3 ( caspase 3) &
ik, R B4 A9k BV 98/ 1 I -2 (B cell lymphoma/
lewkmia-2 , Bel-2) &35, U /D5 68 28, D #1004 e 1fi 2

F 1 SRR B TA] 5452 K B Morris 7K B k7 IR 301 B GAP43 Rk HUR (& +5)

BRI ()

GAP43 mRNA

4150 R

HilfiE 1d Hilf)E 3 d Hilfs 7 d HilfE 1d HilfiE 3 d HilAE 7 d
EH A 15 13.98 +0.40 14.02 +0.37 13.89 +0.42 0.51£0.12 0.47 £0.09 0.57 £0.11
BFARA 15 14.18 +0.82 13.79 +0.60 14.14 £0.74 0.49 +0.15 0.48 +0.10 0.54+0.13
T2 15 35.02 =0. 60 34.25 +0. 66 33.96 £0.72* 1.05 £0.28* 1.21 +0.32* 1.56 £0.55*
FNS 21 15 25.72£0.42%  24.27+0.55%  23.82 +0.63% 1.54 +0.34% 2.03 +0.56% 2.78 +0.81%

T 5 IR BB T AR RIS 2 R, P <0. 05 ; SRR AR TR ok 7 5 e 352, PP < 0. 05
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M5 X A2 T PR T2 5 FNS 1906 0 ) i A 5 5 ) 3
RAE S, B4 58 TcB-a 33k, 9 4% 5% 5% F NF-«B
(nuclear transcription factor-kB, NF-«kB) i, fle i H R
WRAER T [ i 4 NO & 1 (inducible nitric oxide
synthase ,iNOS ) . 4l }g 6] & fff 73 F-1 (intercellular cell
adhesion molecule-1,ICAM-1) 55 | 78 ik o i 5 P B 41 g
HIA IR/ Y FNS T 1A R AR SF O 4k 2R A,
ngk— R #R 5L 8 11 (heat shock protein , HPS) 70
FaRE

25 LR AR A5 SRR W FNS T Fil G 1 v 45
FER BN AIZ BB 2 i, HIB 7 AL v] 68 5 4 F ik ifn L
JE Bl 28 A0 A B GAP-43 308 1 i1 52 5 4 40 25
SR KB E A 5 ; T FNS T 2 38 1o o] Ff i 42 4
BEIGAEAE E D 405 i GAP-43 H B i R W, iR A 7
a8t — 2 IRAIRDT
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Osteoporotic compression fractures treated with a rigid brace,

soft brace or no brace

BACKGROUND AND OBJECTIVE Benign osteoporotic compression fractures without neurologic deficits are inherently stable frac-
tures, most often treated nonoperatively. As treatment often includes wearing an orthosis, this study compared the outcomes of patients trea-
ted with no brace, a rigid brace or a soft brace.

METHODS Sixty patients, with an average age of 72.25 years and with an acute, one-level, osteoporotic compression fracture, were
randomized to receive a soft brace, a rigid brace or no brace. The patients were instructed to wear the brace at all times except when lying
down, for a total of eight weeks. The primary outcome measure was the Oswestry Disability Index (ODI) score at 12 weeks after fracture.

RESULTS At 12 weeks after fracture, ODI scores were 35.95 points in the no brace group, 37.83 points in the soft brace group and
33.54 points in the rigid brace group. In addition, no significant differences were found in secondary outcomes, including visual analogue
scale scores for back pain and body compression ratios. No significant differences were noted among the three groups in use of opioids at 12
weeks.

CONCLUSION This prospective, randomized study of patients with osteoporotic compression fractures found no difference in pain or
disability scores at 12 weeks between those treated with no brace and those treated with either a soft or rigid brace.

[#% A :Kim HJ, Yi JM, Cho HG, et al. Comparative study of the treatment outcomes of osteoporotic compression fractures without neu-

rologic injury using a rigid brace, a soft brace and no brace. J Bone Joint Surg (Am) , 2014,96(23) : 1959-1966. ]
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