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<Abstract>

Purpose - This study is intended to examine the motor skill learning on balance and coordination in the
cerebellar injured rats by 3AP.

Methods : This study selected 60 Sprague-Dawley rats of 8 weeks. Experiment groups were divided into four
groups and assigned 15 rats to each group. Group I was a normal control group{induced by saline); Group II
was a experimental control group(cerebellar injured by 3AP); Group HI was a group of meotor skill leaming
after cerebellar injured by 3AP; Group IV was a group of treadmill exercise after cerebellar injured by 3AP. In
each group, motor performance test, histologic observations, synaptophysin expression and electron microscopy
observation were analyzed.

Results - In motor performance test, the outcome of group II was significantly lower than the group II, IV
(especially group IM)(p<.001). In histological finding, the experimental groups were destroy of dendrities and
nucleus of cerebellar neurons. Group I, IV were decreased in degeneration of cerebellar neurons(especially

group I). In immunohistochemistric response of synaptophysin in cerebellar cortex, experimental groups were
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decreased than group I. Group MI's expression of synaptophysin was more increased than group I, IV. In

electron microscopy finding, the experimental groups were degenerated of Purkinje cell.

Conclusion : These result suggest that improved motor performance by motor skill learning afier harmaline

induced is associated with dynamically altered expression of synaptophysin in cerebellar cortex and that is

related with synaptic plasticity.

Key Wonds : Cerebellar, 3AP, Motor performance, Motor skill learning, Synaptic plasticity
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FES A (excitoxicity)ole} & SIFEAIoL} o]
9 FERAE fARGE ofnlidbl FRAAAE}
A =E2ERE W I AFAT) FE AL
3t Doble, 1999). SFR4e w9t 4o A
A F8 AAHNLGEIR FEsle] FFAHA
A8 dFsA dgso]l xTHavit, 2007),
FE2EE FRAAAE £48 dode A, &
A g F3, AEFH 744, A Y, 94
4 HER FoM AxdA EniEd FEEA &
g B3 37349 wEr)Ed NFAHE AME
(apoptosis)®l] T dcizw B u=Ez riHollmann
7} Heinemann, 1994). @by FEEAl0] AZAAE
AFEE dodle 71Ad dis) 2e A7 Ads
3 glen, FRENE Yoz {usio
FABA Age] o x5 A Az A

g1 3k B =850 AEHY itk &
AL oisle EZEE ibotenate, domoate,
harmaline, 3AP Gof glen, 4¥&dy A-bd of
X3 FEEA EZ2E harmaline 3AP7F 3 &
814 Atk(Beitz2} Saxon, 2004). 3AP(3-Acetylpyridine,
CTHINO)E H71z MEER sl sleajusge A
g0z g7 g L= E3), 58
&9 Aolel Az dig dye) Bo] Algy
FE54 EFo|tiDesclin®} Colin, 1980). 3AP
EAFAL & Wxe ARFom Fubdge 3
o2 Qg FUR s} I olaviE
ghegol 4= 3(Seoane T, 2005), ARHo 2
HIZ NE F2 dooy IFTEN & ©
A B2 BAES mRNASTE €43 20} g
(Litwak 5, 1990).
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2¥e $£57)%% 2dd #Aqse F48§ #He
2 JALF 7158 AsHLE 2RI, 259
IREE 233 FAE AASe 988 & ¥
o ol &% 7iee AR AA Aed 719
(declarative memory)& HAEA 7] %(procedural
memory)2 2 wHio] AFHOE FFo| £#YE #
AEE &k Watson} McElligott, 1984). Z¥&4d
Al Uehbs 5ol o A (Anastasio, 2001),
Y225 FlMauk 5, 2000), HFA H3P(Newlands
9} Perachio, 2003), JA(Perciavalle &, 1995), 5°|
ReoH, 53 4x &40 iR i FHeEE
3 g AFEH] oy} et Morton Bastian,
2004). wepA A¥Ed B JIEHES AT
A 59 dAQ "HEde He&ow 4%
29 $&& dvks] sl 238 olFxE = A
Al Wz, R} HARG}L RERE 8%
ARe} gixEHe Mg M FPd a¢
B 5g vw, B4 5ol ofFAEFH
FHE Folok grh

g3 $5& HoA el 343l Ai(endogenous
antioxidant system)2] %€ ZV/MAY|Z FEEA
74 gAE 2R £4718 ekl dva ¢
23 ler(Devid} Kiran, 2004), €575 &42&
vehle B A Zdd lojA Azt
52 v A9y} ¢dAle BEE e
A& B8 HEH YK (Vaynman F, 2006; Laurin
3, 2001). °|§ AvAzd] ZAsI A 94
dqxe BAE did AFHA FFAE} olF
Ax goH, 2 FAEA Fies £F dFlA
I Aok B3| AMEd XSS UeE J15H
Fd9 EHLEFU(complex motor training) ¥ &
F71&8Fmotor skill learning)o] NAGH 74
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FESY £3ed WHEdol £571etteo] Y 2 W3l BAE 93

3 55YY JEH FHAA FeAHT QU
+E7letse 2% ¥ g e 3ie84
71Be g HE ANAL A3 1H5ER ASE
Holsole 4Xudue] JAAH $5 F7M
21tk Anderson (1996} thgt Holeol Eje}
Ak, Al g Ak Bog ooy AQEEL
o]-83le] 307 SFVIEAFS LT ) &Y
B2z AX AAAH 471 80% ol Ukt
Bt 39 FEUIEsE A Wil of
Ed=d $Fojd & 2E7] 2% 22 9ty

Te2 @3] locomotors] FATE FAZD

ol B3l AAAATN HESFE V) AFIAY
Wa Age 4 wsls JehiA Rldes B
37}F SichKleim 5, 1998).

AAADH  7FA(synaptic  plasticity) & AA A
3 M(synaptogenesis) 2 HX o] wislel #Ao] 9lo
o, A A ABAEL] F2 T 299 9= o
o] 9AEL Af 4¥e Aoy §% A
FelLuscher 5, 2000)31] AAGH FA A7
=719l FA(neurite elongation)ol T gch(Steward
o} Worley, 2002). ]|t 94 @¥dde 4" &
F9g 438 VAMP(vesicle associated membrane
protein), synaptotagmim 2 synaptophysino] &A)§
oz gelA] JchFemnandez-Chacon ¥, 2001). &
3], synaptophysin A7ZALEE A o]}
2719 EFd F83 4L = AAGH
AEA AR JtaAe e 2 J1sEd
& Wdse BAAEAM FE olgHn ot
(Benson -3, 2000).

£ dvode 3ESAH 29 3aPs B F
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Table 1. Classification of experimental groups

EH FAEPEe E8A4E Hrksler a3 7]
%z A8 AFstux ok

I oty
1. HHSE Y ERSY au2Y fY

A 280+10 g2 Sprague-DawleyAl A5,
A, OEAIAMNE 74 77 157y 73] &
gt 60ule]E AREEIATE AR 2RE 25+
1T, &5 55t10%E 54 stgon, B 12413
F712 gk B2 Aol vk = A 3GA
o Alge FEF SATE A HAsI. 4
e dl e Feg BRsiden, 24 433 A
= Table 13} vl FREA MY fES
Gasbarri  $(2003)¢] Wl wle} 3-Acetylpyridine
(A21207, Sigma, USA)YS 70 mghkg £FO 2 saline
o) X3l 13 EF FAEIATH 3AP 9% o
E AATFZET &85 ddsiy] 98 3AzE 6
& nicocinamide(N5535, Sigma, USA)E 300 mg/kg
202 salinedl] EA3le] B FARIHETE 4
4 2 3 2384 d5is WE Bl 55
o), goelds AR AN JHL Hole
AAHE sl A AR

2. 2E71=8K5(Motor skill leaming)

Kleim 5{2007)3} Jones $(1999)2] A7oA A}
|Y Fd £ F(acrobatic training) FHE Y3},
vkt S35 72 fEo] Folx ARM od
i 5 Em F AAe] 88 g3E WA
4 & e FHog AU FAE& AREP]

Table 2. Obstacles used for acrobatic training

AC task Shape Size
Groups Treatment Task-1 Rod 2.7 cm diameter
I (nl1=15) Normal control Task-2 Rope 2 cm diameter
Hn2=15) 3AP induced Task-3 Barrier 13~21 cm high
M(n3=15) 3AP induced + motor skill learning Task-4 Parallel rods 1.1 cm each diameter
V(n4=15) 3AP induced + treadmill exercise Task-5 Grid platform 2~3 cm rectangle

— 457 —
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A 39 B¢ HSUIE A o 2EY2E F

FHA AdHo =g =7 dyon, 4
< FAARE ol FA £og HAFGTh
e 19 33, F 53], 453 AA)S K Table 2).

Pk

3. E¥=Y 25(Treadmill exercise)

A FEONA 2EH2E a8 AN He&y
FE 2dd o Z2aRd 3@ ARe Edcoy
F™(Carro 7, 2001)E 5783t 4F rodent animal
treadmillE ©o[-83)A AL FEFA AdE
A 24N F 5 HFEE 0%E TN AH
AA AAsFen &4 29 F HeE:s HFFHQA
35S A8 159€ 3 m/min®] £E8 10
#, 5 m/ming £58 1083 FAHsGT, 2F7de
5 m/min?] £E8 108, 7 m/ming £52 1087
Fdsigct 33 7 m/ming £58 108, 9
m/min®] £%2 1083 FASKT, 4Fde 9
m/min®] £52 108, 11 m/ming] £T2 10837
FaA3Gch 1Y 18, F 53, 4570 AASHh

4. 23 T8 ZAKMotor performance test)

7}. Rota-rod ZAAKRota-rod test)
AETEE Gr13t7] 98l Janahmadi 5(2009)2)
HE 0|83l rotarod AAKrod: A7 7.5 ecm, 2
0 cm, %°] 35 cm)E AA3ET. 5 rpmoiA
FAE AN Og, 5 pmo 2 NF 102
5 rpm3 7kE3k 20 rpmollA BolAA] gkm
R Z WEl=A F3RoH, 33 whE 5o
Hae vlwsigch

H

O ok
—

offt

P

L}, Power reaching ZAW(Power reaching test)

#-e8E H718t7] 918l Remple 5(2001)¢] HHy
€ 74319 power reaching ZALE HAIETh &
o o3& cage(25 cm x 35 cm x 30 cm)E AF
gte, g ¥Wole % 1 cm, E°| 6 em®] E(slop)
£ UEY § FY e 8F 9 ghio] g
T e ARC A2 TH(holeye TE] H2E
(pasta) 7}i(strandyS FHOZ MY Fom, ¥

7k8t7] 24X AR AHAA AAFEERH A
ARRE-S fEStATh diE thtre a5
oz A7 AFoew s2el ohie 71g 14
B sl AAHes 14 e £8 Ft
gtk 1088 AE F e ke Fa Jex
2 Qo8 7lRsbks miaE chie] Alojzs &A
St

5. Z=A|8tx PEl(Histological assessment)

70% N 09 28.5% 0, 720 1.5% AEFT
(Isoflurane, F-9JA2H S EFAT niF7la2 AN
I o2 F4E 41 BRFAIE o83
0.9% NaClZ #F 4 ¥ 4% paraformaldehyde
g olg3te #F AnFE AU olF HA
& AAT HE AHEN £HE P F 4%
paraformaldehyde &0} 4TolA 2443t B¢ AA
AA FuFE AN, Faye] €d 2FHS
449 g, £9 ¢ ARAFE Ad F v
A EES A A9 e £52 3
2 w4 uba7|(Sakura 2040, Japan)E AHE3 5
m FAZ A & &epoj=d EFHAF 4
ANZABA L] AlH(apoptosis) B *H-J(degeneration)S
AF37) 98] HEE 448 AN T 259 71
3 FHZE AR BYe ARG 23S
Ao JATA(Olympus Bx 50, Japan)g ©]&-
3t EmAd FAFR CCD 7k Foculus F2,
Germany)E #93% ¥ a3}

6. HAZZE|35HS ZiEHImmunohistochemical
assessment)

guEid #A3E AR F A" APeE 3%
hydrogen peroxidase® AME-3Fe] WA} peroxidase
o] gA4& Adsigon, 0.15% triton X-1008 A
7} PBS A& AMgdted Z=Fo FAAE F9
Z3 Yo 13 A £qo] F FFEHES A
th. BSA7}F XEE 1% A §9o AN Ax
x2ste] HISo|d ¥k AW F, 0.0IM PBSE
A =st1, Synaptophysin(1:200) (Sigma 55768, U.S.A)
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FHEXN Axen) Wndor] SE71&8 0]

o2 WhgAZl O 0.1% Triton X-1000.2 90&
J Th3AIFTE o] HHE 0.0IM PBSE F°Al
% PBSZ 3|43 ABCKit(Vector, U.S.A)E 60
ZF yrg-AZ e, 0.01M PBSE SATEE AR
#2' DAB (3,3-Diaminobenzidine) 2 W& A4
399t 0.0IM PBS®} ZH4E A & 24
gelol ol &8 Cresyl violet 0.2 WjAGAE AlA|
3 o B B 2 F4E 938 AR F
B3t 7RSS AFSch AGz e vt
<9 ke w83 9 (semiquantitative manner)
208 PRI SAANE(), I FNHL HU T
35 FHH), TR E48E H A
TR AN+, B @45*3% Bl A
T A FEEHHoE FFE Asl Hoe)
Kk

SHErQLOiﬂ

~{o o

7. AI&0[A 2 Electron microscopy assess-
ment)

Azl AR AETAE 3 B A
WRst7] 9ste] 2.5% glutaraldehyde® B-F5}]
AIAE AN o 34" HE2AL g4 4T
FUFE DARA 547 FoE BAF F 0IM
PBSE #4E T3 oie mAAL Aot o]
A AL ZE 1% osmium tetroxideE 1A7F Qb
IR F, EFE AR AFZAFAY JRE A
a2 At 80C FF7I0NA 18A1ZF F<t block
€ AFSINCE Blocke 1% Toluidine blue® o3
AE AAste] dast B9s FAvAL T3
o NAstn diamond knifeE AFR3Sle] Zubdwy)
(Dupont MT-7000, USA)E ZuFdHultrathin sections)
€ THE0] 200 mesh grid® Q& ¥ kel AHA

é"ﬁ

Table 3. The changes of rota-rod test score in each groups

T8 3 & uiAe 9%

A80] 4% uranyl acetate$} lead citrate® 2z} 20
, SE B d4AE AIsEY. 3B TRt
") Z(Hitachi H-600, Japan)© 2 80 kVslelA &z
stgen Hagh ¥HE FF3uch

e A ug

+ g3 2

(one-way ANOVA)
A7 7g(post hocy LSD thEH 4] 7475,

gtk BAEE T8 AEI] A8
=052 AR gk

>
_>;.
g

mZ o

1. 2= T8 W7 {Maotor performance test) 2ot

7}. Rota-rod ZAHRota-rod test) A7}

A¥ER 1Y F 0O, M, V29 &5 330
Axsgod, 25 FReEs O34 88 W, V&
A ¢F s8] At T Ak LA &
AL HAE da T Aol f-elgt Zelrh v
Egko v(p<00l), ARREA B &4 25 F O+
of g MwollAM, 45 F Ol w8 O, Vatel
A 7y froldk Zolrt Jehti(p<.001)(Table 3).

. Power reaching AT 23
A¥EAd 1Y F O, M, VT 6 3480
#Axslen, 25 FREE OF w8 o, V&
A 5 FHFH] AA o =AU LA &
AHEA-E AAIRE A 7 Aol fef Apolzt

(sec)

Group Day Pre 1 day 2 week 4™ week
I 293.00+4.93 293.0+5.28 293.67+5.81 294.33£5.94
o 292.3346.51 14,4042 32 20.33£2.53 29.20+5.68
m 292.3345.94 14.4742.33 33.33£2.77# 54.60+6.99*
1% 293.00+6.49 14.27+£2 31 27.80+3.05 45.0726.70"

* . Statistically significant as compared with group II(p<.001)
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Table 4. The power reaching test score in each groups

Group Day Pre 1 day 2" week 4" week
I 7.00+1.13 7.00£1.13 7.13£0.92 7.3340.82
I 7.00+1.20 0.47+0.32 0.87£0.64 1.07+0.70
I 6.67+1.35 0.67+0.62 2.73+0.80# 4.07+0.80"
v : 6.07+1.22 0.53+0.52 1.47+0.83# 1.80:0.77"

#

: Statistically significant as compared with group II(p<.001)

Fig 1. The histological findings of cerebellar cortex in each groups (Hematoxylin & Eosin stain, x400) I:
Normal control, II: 3AP induced, TI: 3AP induced + motor skill learning, IV: 3AP induced + treadmill
exercise

EPstom(p<.001), AMFHA AR &% 25 ¥ 0T
of vlg] Mz, 45 & O R3] M, VIl
A Zzk 7A@ 2pol7h YElTH(p<.001)(Table 4).

3. Z=Z|HEfEA AZd(Histological finding)

Hz AEZ Fysrd #F A% [+ o
439 199 HA= MEXEo| $Fo FHF dx
Al(nucleous)s TRt 2 L& 7T AT
44 3§ EIsiFeH, Saxon)Ee] EAFL
2 W Y Ag #EE F Uk a-u 0,
I, VEdAE #7= M2l wjds o] &7
Haly pEHoT W= A¥7 IAE ol Yl
= FX3} @ (arrow)d W (blank arrow) T 2}

o &do] BAHITH SAHeE A= AR
FAHRA Hoke a7t FolAe WAl B 4
A BFEJY M, Ve O Big] wju3
g7t ZAHASE HEY 5 e, 53] WM
ZAME O Hisf FH7i=2 Axs F29 3
F7P7F BEH N Fig. ).

4. HAEX|BIoN

finding)

2Z4(Immunchistochemical

A¥FAdA AARH 7IAE Dolry] 93
R84 Ado] Y= synaptophysind]
B3-S BEF A, [F(+HHY 99 ks
Wz AEET FPFAN A 2] e

Al
kil
S

A

rle 18 o

Fig 2. The Immunohistochemical findings of synaptophysin reaction on cerebellar cortex in each groups
(Immunohistochemical stain, x200) I: Normal control, II: 3AP induced, IM: 3AP induced + motor skill
learning, IV: 3AP induced + treadmill exercise
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FEEY

E vs BEFAeH EAFAAE 497 R
& e D203 VEhdde 335 dyl
Aot #gd Hgon MFE+HANE g2 2 3
712 AEZAMN WY ko] wrl F
w2 F UATHFg. 2).

IZIE

o

MAIH0IHE AZ4(Electron microscopy finding)

Jﬁ_ AZ} 9 vlA) Av|He] ExlEeisty

A4S 98 AAEH R BAS AN B, 1
o ¥z AEe dn Fado] ml9- & AEE
A £FE HYon, T 67/ AHx W
%k oW X(Bergmann neuroglia)?} TE2A EX
e B2 4 gk a3y O, I, VadAde
¥l AE} WOk ofmAEele] Axe] BEY
FReH, HZ2 Ax FHAA FE(arow)St
Fblank arrow)e] FEE ) ol W= OF
oA 7 FEtA BEEHAD MEdde H2=2
AEe| AAEREIE tha vloksiA BEHYeH, F
HoAEete] dHYmrt FUMESSS #Ed
A HFig. 3).

F%UI‘-UFL

OW

4>

v.on &

FTHFARA &4l dig AP d75e T
&84 (Traystman, 2003), 244 A& (Prins 5
2003), ¥FL FS(Light 5, 2002) 52 FiA7)
AERd S oz &7 38 me
A2 715 AX FepstEel wWils ﬂ%s}%ic}
ole|g MYPATE Fal FFNAA &4 A
SRR FANRY A7 $57153E 2 A
BAZe A e =AY HIE 53

B

sy dAEden £

gl 34 ¥ B viAE 9P

FSEHAT Tt FFAEA 2o AU 3
2]71dol FFARA 7399 Abdo] Fd el
2 A o, W39 AHEE dodle RS
e 49 E A2 F R =98y T
1& Hedozn oF FFNBA 289 st
Agd B A7= oFF "G dFolnt. wehx
B dydxe 9ME ddez FESY 22
ERFASte diFos oxEds o
FlesET 2d=d 25 9 E8A
ZF3taAt &%) Anderson¥} Flumerfeli(1980)< 3AP
o 3 X FEejudat LA 54
s #E9 A A ZREC] Akte] A
ol we} AAwA T NFEEAE 2a AA
HAZS SR & dFeME 3APE ol8%
26 frrdo] gE ARAZ AHAA 9
& U]X]?q R shEElEdY T *“E‘“ﬂoi jJr
Ageozx JAFYE F BEQHY ZeZol 52
Tgsh= —.—% AxE op7jsk= A3 Yol "g
Zt50), 3APE EAFAlSIY diHoz FESA
£33 RISt 3APE @ 10, 1D, V&
ol of 3AZE Wk Bof 57, e, B o A
A3 @A A2 HYeo] Aoz FFHJGH
FTFARA &4 dF EGXEH TAe #Ed
olgo] WatHA dRdANE AN AT AHF
HA Ag7} olFAT Jer, 1 FAEYS 7|
€ ¢ gdAn o 53], AAANFHA F
Agpes FriedEold BdwsEds B3
A7AE} ARAHE FHadol FEE AEE
A7RAHe] FYHT A TR AFE =9
AP AEFE S/MARIGE 9 Ba
Eo] B = ¢tiRemas} Ebner, 1999; Kleim 5
1998). & @7IME eE7ledsd Ed=E &

K

mlo
mO
l
)
mlo Y

Fig 3. The electron microscopic findings of Purkinje cells in each groups (Bar represent 1000 nm) I: Normal
control, II: 3AP induced, III: 3AP induced + motor skill learning, IV: 3AP induced + treadmill exercise
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2283 A Al5d A3s

L 45 F83l 5 Y8 P4 2 43D
A 7R viXe BHE golEowN A A
FQ EFXEF FANHeE F8E s = F
3 ¥ PeFEdo] &HE F4og § NAHsY A
AoA ojHE JjHoE 57T IEd A3
A& ARFog dF3tuA gk

TdEEHE B3] A8t rotarod AAE 4
Al A3 263 00, M, V29 25 539
o] ZAadtFed, &4 25 Fo O i8] mMF
A, 45 Fo| Dol Hg| I, VFIAM Felt
ztol7h JeRdthp<.001). ol § A= o3 A
FHE 5% BT EHO v¥TEHE P AA
th= Federmeier $(2002)9] |4+ Aule}l Bgeiyd
o #3¥E BUI8l7] 91814 power reaching ZAL
S AAS A9 AEEN F 0, M, V39 5%
FPgol ZadPon, &4 2F Fo IFd w3
MFolA, 45 3o Dol vl m, VIoA f2
3 2Jol7} Ve THp<.001). ©l2§ Ade wrE3
d ETIeEel E88 o oz A
g A7Zae RAsIAHRemple 5, 2001). 5
S8 AAEAE FEE B 9 E|edse
Ed=d 5 HF & o WE A &% F
FHe P ARG B 5 QUok o3 A
+E71€Eol Odg HAE T3 =5 ¢ B4}
2L 3 784 71 2R AdRT AF 1
fr 584 ASE welEd Axude AAAH o
371 208 AZE oA, Eg=dell 3 e
7] &% L 9w 258 4 d¥Fnud ¢
&3t T 333 FAE AT AdFTol N
T FHYET AAGF9UA dHe] =itk
A8 AyAel YX|FcHCotmane} Berchtold, 2002).

TETdge] P2 A4 38 FEy &
Az A4H01d 5 e, o3 AAA HE
717l e A7 Z3E vEE AF9H sk
o] X ) Frick®l Fernandez(2003) 733
23t 3 7198E FIAE B opel AA
a4 A @A synaptophysin®] HHL F71A)71
ot B udgen, van-Praag $(2000) Thokst =
W B33 AAE AT R B TR
do] AAHe Ao} A2 DR FUL FE

718] 9= F7), AAAA] o gRAE S
#do| grkn Ewsye B dFdMe 2553
g3 4494 7kaAe #AE golry) S8l H
& E @A synaptophysin®] HHFH-E HA8I5
. H & E 94 23 0O, W, vi9 7= AX
Zox Fx3t AT AEA ] WA 2 249 &
Aol #F HYoU MTMe 34 € £A4EY
9 3 Zr7p AFHJL oG A= 5SS
B8 Hrt Anel dAsten, 2 € 37
9] F7l= A4 2 944 ARE AGsia do}
Eoln AAAFY AFZE uditiy Az
ol &7IEEe] A£HFANA HI= AHEd
i3 FPPfel A4AFY &8 F/HAGT B
1§ M3 A7Azel Bt Giaquinta F, 1998).
Synaptophysin®l] t& wd ¥w-gAHL @S A
0% Vo va] MEdMe #E3 ¢ =H1=
AZFA AY whgo] Hoh FIHEJS AT
4 Ak ol WY ukge] A7AL AR
FAAE9} 9ot FU1Ete Jeld 292 N34
Ao AL vt N 5 glon, ol o
&3 39 A FAZ AT SRF} H
2z AxEeo] $4E7] 7k A 7)(dendritic branching)$}:
AREH A £23E F/MIR AAIH g4
FZ31 719 € s W] #Addn B
13 A A7Ae) dA st rhSanes, 2003).
o BEAYESHe] wdog ANAolmAEA
4= gdg S/ AAzE S48 ¥R
ulgl NAclmAEe ssol diF o] A=A
I JoKCui 5, 2001). 2¥dl= NAAEY A}
FAE] AEAL MR AFE olFL e =
7} ¢leul, Wk ol X ¥(Bergmann neuroglia)2h
€ ARolmAEe] & FHe Sl W¥EE dE
OlWMEEA HZIZ AT AXEA FHE A
T g} O oluAEE HIE ME FHAE F
A Qle AAtuAEEA FFFTY & A
AR 4, d oleg IAF /A T BAs=
Aoz Huslo] ¢kSotelo 5, 1994). ARE WA
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