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Effects of Enriched Enviroment on Expression of BDNF and Motor

Performence after Alcohol-induced Brain Injury in Neonatal Rats

Lee, Sun—-Min, P.T. - Koo, Hyun-Mo, P.T., M.S.
Major in Physical Therapy, Dept. of Rehabilitation Science, Graduate School, Daegu
University
Kim, Jin-Sang, D.V.M., Ph.D.
Department of Physical Therapy, College of Rehabilitation Science, Daegu University

<Abstract>

Alcohol exposure during development leads to significant long-term neurobehavior
dysfunction and central nervous system alteration. The purpose of this study was to
determine the effects of enriched enviroment in developmental period through motor
behavior test and expression of BDNF. Neonatal rat exposed to alcohol on postnatal
days 4 through 10 were studied. Female Sprague-Dawley pups were assigned to two
groups. Experimental group(EG) via 45 g kg-lday-1 of ethanol was housed in enriched
enviornment for 9 weeks.

The main result of this study were as follows:
1. There was significant difference in the mean of weight change between control and
experimental group.
2. In motor behavior test, there was significant difference in the mean of weight change
between control and experimental group.
3. Regarding the immunoreactivity of BDNF were higher appeared experimental group
than control group.

In conclusion, - the present results reveals that enriched enviroment in developmental
period is to be extremely useful in neuronal reprganization and motor behavior
improvement after alcohol exposure.

g ol & E ZF 5 F(fetal alcohol syndrome : FAS)E dAlg ARE X|&£2Z o] 4FHHZE 2
3 Aotz A - AlAH AoE o RAE DI} AFTHAUWAANY dET-FS



AR JE ol He EGAHA &4E oEt AAT, £5FAY, A 2R
A PFe 4o W] 93 wA F vH(Hannigan®} Berman, 2000; Cook, 2003).

1973\ 3 Jones®} Smithe H oL EFFTIF(FAS)Y S 93 efolrivt AAelrldl Az
ojyf 71 & HgEH AN Yelvde AFAAT AA A v A, ZAAANG dEA A
2 STFAAAL &4 2 durigEES HoldFFEZ(FAS)Y 7MA 9 gt 7|F2o2 A
A3 HTh TS BlolYZFTFI(FAS)Y IdA 875HE AdW7FH S EAFAHA F4&
HolA & FAY ol 4E8x=&9 Aoz ¢ AR UL Fig velde ¢& @
& A7 ¥ a3 o (alcohol-related neurodevelopmental disorder : ARDN)¢} QX% o A &5
AR EEFNE JelllE "oldF 93 (fetal alcohol effect : FAE)E YENE o5 E
A tHColes &, 1997; Mattson 5, 1998 a, b; Streissgut, 1998; Klintsova, 2002).

HoldZ53 Ty A& &3 77 v dAe mng AFo| A w5 3
100083 0.5%HolA 56BEZ vl¢ A Yehy, a1 2 EAHA T84S HE
WA & GAT A3 FExE2 A5 FAE AL Hold HoldFaA(FASIY 4=84
27342 H(ARDN) ot SAEZA ZFIohd SHELS Aol 10009F 9.1 ]
2t} ol gE&EFF FAEY 10 dABEHE FXZ ol Y olFEC] ¢FE
A3 B F Fofoll AH3A A (Sampson, 1997; Cook, 2003).

Holr|Eete] 222 Qd A weZzzadd &AL JL HogEFi T
(FAS) ol3E3 238 A3UY FJ(ARDN) o} FEL ABFAEY 24, ¥ Rzt
&, 29 YR A(hypoplasia), = HFe] LSFH(agenesis) B Aolde 7 A EALo] 9
AE Ag Wz 8 ZAA dF 2 7HAaAY %EE A AESHA VA E vEdH
(Hannigan, 2000; Maier 2001 ; Goodlett, 2001; Climent, 2002; Wright, 2003). =, x%< A
3, AT A& A5, gE5 7199 &4, T8 2 - €899 Fele nyge]
oo} & 7155 FHAF TAHE e, HAdviug FAA A e A4S vebd &
o] = (Marcus ¥, 1987; Barr %, 1990; Coles 5, 1997; Mattson %, 1998; Roebuck %,
1998 a, b, ¢; Goodlett %, 2001, Klintsova 5, 2002).

TERDS o] 83 7|2H A7t HolgEFFw S % Agz=aA s /idstEd
o E%E E & 9t 29 98 AFEL €Fd =FH JAFRE ol &std 279
‘handling’®] ¥ = Zstd 7o) A 2 Fx3Q & K]
o #3 AF7F o]FojA 1 Uth(Klintsova &, 1997). AF7IAAA L d2H A JE ¥
d2H &S APAA He JleE FEA TR ﬁﬂ’\]ﬂ-‘& % o] gt
#7F Atk 53] 7taA S dAS AA AFEAV ME F e EHoR g, Uy, &4
2HE 5 gddE g2 VAN 53] % EQQ%EP

iy AR GFE JAAES LEL o5 T8 o] g
AAR 9 Zstet AAAL] HA, 7, &4 F AAAAAME T &
A dxd HE3H< A2+ BDNF, NGF, NT-3, NT-4/5 %
o] gt} o] g NAFFAIAE U4 A4HY T & 2dFgo=ZH "]74%4 AE,
B9 23, AXEHe Agd dFE ¥R ot NAEVIY FEHY H&U] ofF
o] NZEAHY A3l LG A, 2001, Hyman T, 1991; Ip %, 1993, Bothwell,
1995) .

53 BDNFx 3&ivh, 914, dzA, J5 59 A4 dd FEA £¥3= dAZE tryosin

kinase receptor(Trk) B2 @& A Low-affinity p75 &A% Al X3 Ee] A44
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of Ay MEAHQ] ESE FAAZY. dF EW, BDNFE somatostatin, substance P,
neuropeptide Y9} cholecystokinin®} #Z& £33l neuropeptided] L& A=317] w9
GABA-containing neuron< 93} peptidergic differentiation factor®H» 2-£3% vt ol
calcium-binding protein®] W& ZAHse ZAor B IHJYHChao, 1992; Barbacid, 1994;
Bothwell, 1995). =3 BDNF+ H|&% $F(silent synapse)®] &S XA (lsaac 5,
1997), g A9 F#ARE719 A2 RYH FAE ARE F7HAA AH2Y & F7HA7]
U #dsted A7H R v F A7 eV A H{S LHE FUHAIA @k

Zetd Aoy B BANA AISE TEELS FHRAEAY 2gT &4F JES F
AAA B olygt Y53 FPESs A B ZEE HFAA Asd dFH=
429 FF(enzyme level), A9 FA, 7HANE7IY  7FA R 7(dendrite  spines 2
branching), A2 FH ¢ H& D H<(transmission), AAME =77} F71E0] oy
7198 o] 738t} (Olsson, 1994; Ohlsson, 1995).

#7822 ZsE 719 2 FEE e A BT oy 2FLARXY FHAEV] 7HAA
7](dendritic branching)$} 272 A3 A F(presynaptic vesicle)d F7HA712 AR AHEA
(synaptogenesis)?] Z2¢] B}l Frick®t Fernandez (2002)& 3733 < A3zt FoA
AFAAA F7190] F7H2 Bt oy ARAAFEN A F/HE B g 6 gvh
HEgoz A% ABPYFTTY Feog X787 9 St FAE] o)FAAL ot
HoldEFF(FAS) o550 348 A-Ed A53 FA AEL AF AA ol
T3 FAAA AE T FA JI5AHA B VAt eAE LEAFHY FdH B
AL ZHdA @Rz e art o

A B AFE FFAFA TAAY] U 4 &2 A HE LA &4
AL AFNA BAAE B} 25759 WIS Hrlslm Ex 2 AEFFAA 4l
¥R BDNFe| 2dEL aAFste AFHor Bz o ol2A odst A=
g3 §5S AT F AT A3E &7 £57]5 2 BDNF 234 v 2348
#H o2 st gt

B ATE Holdl ¢ =22 Q3 Hd 48 4L oFEdA &FAI}E T8 =7
o Eded B XNHEH ZAE oA By ol NEE X5FH FHHA H2E8r
EQE oA £ A2E JidE.

30 ofy
fr 2L

o. 45 24
1. 4358

2 AT o]gd AYFEL AT 8-10F, AMF 250-300ge] A7 A4 AFANA =Hod
AT 49% Sprague-Dawley AFAE A&t ch WA Jadd 2240 44 F AL 0
Ug 7|EoE AF 499 FFHNA AT 109717 795¢ ¢FS ZTHoR FYAh
AY 71F GES FYINE ALE AYstae BAAAG A AHSEte] 2EHAE F
Azega, AFHY 2E5E 21T, §5F 502%2 FA3lg. A¥7E B3 Yol
= Agdel THAAL 1Y B3V EF71E 44 12402 -

E Aol ol4d EAE F 3vig R, AR ¢4 odA 12utgst TR FEHY ol &



HAx AFT R H2T2 42 6vtE 7t ol S HAH.

2. 28y

1) @48

3ulale] RAdA Hold AAFE LS AE 0YE &9 AF 4938 AAHAE 22 F
Z dza 2 AYFor 7Y BFEY FFHeE 4FE FAsAy. ¢F FAUHES
Klintsova %(2002)3 Hsiao 5(2002)2] QoA AFES WHE £33t 11%(v/v)e &
L2o] ¥3HE & FEA(L9e/kg/day)S 3Fo F H 24 tFow AFE EHE o) &
st FYsA o

A2 AT 4UEEH AFE 10971A] 747 T4 on AdPFEEL dZS Fostes A

e Adsie BAL A ASse] 2EHXE H4dEA0
2) 87373t

2 d¥dAe dstd #3zdA AREA 49 & JEF stlen] A={(Q00D)FH
Kleim §(1997)9] A7l A€ 823234 e a8t 28 2 8330 q4d &2
dAS SAANZE & Ade §Ho2 AT
st #7 21L& 900x600x600mm 7)) AR FA
2ol 110m, % 50me] %2 FARE FFol @.xlfs}%iﬂ, = A BTGl
x200mm ZL7)9] LS AAs g a2y 3F wol:

S Higels YRR @ dd 2o Adds MASAH

AYTY FEES 42 FYol B ¥ 1090l B ol F F, AF 209FH =A%
7 f7ol ZeE AEFAA AFAT. A AFFAME AF 9F7A At
A9d74E AU

|

3. 47 534

1) AZFe Wzt

A7) x7l0] FBS ANG AYFERIA BFHA FoE 44T HYTH o}RA F
A Hg3tx 2o dzd 2 ¢FL FYA L BF AN A%E 4TS Ul
doz AuAd YYAEE TANE AT WAE AANAT. WA, 2L AA3A7) A
A % AT 400 AFS FRF £ 2L R A 4F 1099 2PHY0
293 977 A F AF 8490l 27 FFse] BARARR A A W3E Avin
s,

2) +EdFHHA

>
o/



A7) 2700 GBS FUE F BALHAE @ A2 FA L5750 AAE 4
& ga® £5515 AT B4 2UAAG. AN 5AG AaAd) o8 BARAT 39
AP o)F 39A FE NSAUT

(1) Beam-walking test

+59 THEH S HAEH A3l Goldstein(1990)9] HAREH S T3t AA
sttt Bt A Ime] Eoldl e F /19 HolEo Ho] 18lcm, & 15me LHE 2AA
B3 AAE AASEY. g Eols 20 cm x 25 em x 25cm A7]2] gAS AAdo 4
d5ES %J stk e 9 AVA 2ojA4W 0F, HUE duEsE AT 2 9
of gol oW 13, Aol B ¥ 24, HdE Avzd £ oy 50%0]d v A™
38, 94 & o 2 “H 20% ojst2 mli A 47, W3 U]ll\ﬂl]l] gow 588 FU.

(2) Rope climbing test

dntdqo g origlet A AUl L& ol FX
HFAE 34 AHFE HAERZ G2 A8 &4 g2
e H§&8E HAA8HY] 98 Klintsova 5(1998)<] ‘d:rLoﬂ A AR
AlstRt 27l 19cm ropeE AW Ilmol] FHOE v
L2LE AEFHS AN T HAE HAASATH

A ropeE ¢A3] L=2Ed A AE VISI}IE FARRL thg#d 2ol AT E F3IU
k. FARRY EFolvt AUt glo] ¢dstA st 5H, Q27 AlRdEte AFAA k3t
o] 737t Fo AW 44, B A7t FolAHA, F3rt FAHAE o WV E A=
W 34, 02 T AESAHA At FAXE 27, 22X EI{AY ropeE FHRAUAAY H
n8Ae B3¢ 135 FA0
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g

1) #F 2 234 A

Zt APFEES 5P 5TH HAE EF AN T AN (Ketamin HCL, f3%
)3 Xylazine hydrochloride(Rompun, Ble]d@Z#ohE 1:119 HEE 42 AAFHAE B
AU FAHCm/kg)ste mEH S $ §712 E3 cannula®E FAAA L F3ld LEdiEH A
Astdth. oo} AFFAH7I(MASTERFLEX, Cole-Parmer Instrument Co., USA)E o] &3}
o] 0.9% NaCl2 #F $418 & 0.1M phosphate buffer(PB)o] *¢1 4% Paraformaldehyde
£ o83ty #AFALGE AAIT. L o)F HAAES AATL HE AHEIA UHE £
2] ¢ ¥ 4% Paraformaldehyde & ol 4TolA 24Xt B AANA T4 & AA AT
FaAol B ZAL 30% sucrose FARAA 24A7HFL AAAN T FAL WE7
(freezing microtome)& ©]-&3td -40C W& FeHollA 25m FAZ TFHANA FAE A
2}sk vk

AHo A ARy ¥ AHL BDNFo H@dS BFslr] ¢
AALE AA AT B 335 free-floating sectiond AM&3}
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3 B0 ANYPHAT. FA Y A FAL 02% Triton X-1000) £3H 0.0IM PBSE
o] g5ttt WA ZAUe vIEe|HQ WIWMEE HAFS] 98t 5% normal goat
serum(Sigma) 2.2 A2 3087 AXHE AAsn A 2FE EE LR 25%
normal goat serum< H7tslArch A s Y 22 & ABC(avidin-biotin  complex)H &
o] &8t} th&F o] AASAL WA 1 : 5002 349 1234 ¢ monoclonal antibody
against BDNF 8 8& Al83ted 4Tl A 244 2b5<t M Fstdt. ©olF PBSE 23S T4

% 2x}8A)¢l goat anti-mouse IgG(1:1150)2 AL A 1A Fob wrS-AlAG. thA]
*11 g & 3284 2 Vectastatin Elite ABC Regent(Vector, USA)E A &0l A 1Azt Fot ut
]7\1—{?‘ PBSZ FA3AT. A7 89 23L& PBS £ 0.03%<9 H0.7F L3d
%2°] DAB(3, 3'-diaminobenzidine tetrahydrochloride) &l EH A2 10837 ¢4
erz% AZRZ PBSE FAEHT. olF Afdd(gelatinoZ ZWE Edol=d &8 Y
BAAHLE AFXEZE mxltorw PMM(Permounting media)]! clarion(Biomeda, USA)S

o =
01%3]'04 cover glass® ®¢l&%r}.
(3) A ks AZ 5 B4

3341 7 (Olympus Bx 50, Japan)S & 27 g4 #8gdn| 7o Z38 CCD 7Hd
2}(Toshiba, Japan)$t 7014 ATHE AAAA A5A4 S AP ey, dxd GA3=
25+ Image-pro plus ver 4.0 for windows(media cybernetics, USA)E o] 43l & %
FAEA (image analysis)& A8 Fejstd AZE AASAT. A28 g
bregma 280 Jelold BAHR LD, UALFAL, AAANIRZ N2, oA AU 93
ANA FE3H .

4. A# A2 9@ 24

Zt HARNA dolR Adle JeS AT EAE 5 4 JAddAY SAHFES HT ¥
TR 7. E5AFSH AA 2 2FH HAe Adye 4 aF5H FHolE
AR 7] Yt t-AAL AASIY. RE EAAEE SPSS win 10.0& o] &3t AAls

gon HoZ ax 052 P

1. AF < A8}

ABAANA G2 FYo 2 HEAS o8 T AFFAAAAN Foln @A77 9ty
A AAXNEZ nyEHE AF E‘iﬁ}"ﬂ 93-S L&
T 27 A} &F FYo) BYE AF 10%011 %7@%& ASNA AT

IJ8y EEFYolF FFAFEZE A% AFHEY FgAS AHE A3 AFE 970 B
A 2 2434128 JvEM I, UHEAEQA TFEALS A A AL
ZH -3 Aol E "]’E}k‘lq(p<.05)(Fig 1).
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<Figure 1> Change of weight in groups

2.25WE %A 2%
A7) 2710 42H L0 Qs F4HQ Hugd 242 gL AFANA BARsE A
8% F TYTAAANE ¢ 257159 bl #F 492 e LrhFig 2.

‘b

¢

1) Beam-Walking test(BWT)

Beam-Walking AAIE 4213 A3 dz2Fo] 28088 Yz, @70 Z3td AASH
AA AbSE HdPTL 412058 S Vel A¥2H gz2ede fo4@ 2ol de Aoz
YR TH(p<.05)

2) Rope climbing test(RCT)

ariglel Ao FAPol FeAH &5 FIH L HUr) A8 Rope climbing A}
£ AAS A gizTe] 1.7:04% & 392138 YEM 3FZs=E 2
& APTH R AEA = A2 ERRTHP<.05).
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o
83|
%)
o | 0O Control Group
Experimental Group
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0
<Figure 2> Motor behavior test
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5] M &4 A 28 FHCAA ARSI g2 ZEE 870

A 8F ASE AE T HE EEstd AYXAEHSYH S AAEe] BDNFY 4@ A=

9 S8 AgTe Uz HE dxeE

A (Fig 3, 93 A 249 A (Fig 5 6) 2 oA A9 S (Fig 7, 8)dA
BDNF¢] ®utgo] oS EA Jeyth
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V. 31

-

S}/ ol BARHE £ 27|

B ATE AT 49" QA0 22H HERe oW
AAHZ el dhel BDNFe| #ao] o3

7} A7 $5YFTH FdH AHIEAH
€ A& AHRgch
AF 498 IAFAE AFY Hdg dA F 94 37]0 AEHE AVIEA HoldE FF
< a8l AF SERAAA 4y o]&HI JYvh AF 10¥d IFHE AH 3650A
4079 Frotel Hid SFEy, 338 FHx 24 Lotd dF3FHI, 6719 FHo Hugde
49 Hdl sFE, oo B AFNME B APIdFREY ATAAM o]&H AF 4
AA 108749 ¢4E& FYsteq ATE HAEAT. o] A7l AHge 44 Lo S

AZI2W ¥ F&g dgo] ojFojx& Al7]olH.
Klintsova (1998)¢] Ao o3td AF 4YdA 9U Alojo] & =&d AFHx
TEFYFe] #47 deldn &Y FYAFENA NMDAQ A9 A FaAxe =%
THAI R fog FAe AAGEAY ARt Wyt #EEga sty

= B8 €2 S48 U =Ege FFAZ AL Al EAHapoptosis)E e ANAWNAAES
FEAA FFNFAL] wdd 9%S vl (konomidou %, 2000, Goodlett®t Horn,
2001). Olney(2000)2] Aol 93A LFo =8 4o e IFAY A% AL
WA 7)o Al X AMapoptosis) 3t AlEFY 15 FEe dBHE H Az gddgn
Fia=y

dEo T ABAHEEG g v A A o2& AiA%(hypoxia), A¥F
S (hypoglycemic)olvt ®io} 2ZAUe FHE, HEg ALFE7I A L gy F4s)
(endogenous protective antioxidant)®] Z4 & & F At (Davis, 1990; Kotch, 1995;
Andrews %, 1999, Agarwal, 1999). 19811 Henderson 52 Ho}IdEFEZI & TAYANIE
71 A& o ¥-2 2] mutagenicityd] A& Lol AFsG L Michaelis 5(1992)L gt &
2 4 olHE ATl R AY, AdaFE 2 FE FH 71A9 531471 "Holel n)X
© G B A7EAY 2x d@ige] AX AFRo R ALHo] ol gy gl
Zgo] 4&gS njx1, 3] Ho|A FTEA(glutamate) L AAAA(GABA)Q] olu|w=il o &
4 ol2ER B 4TS nAda FH
E3E M &Eol vt Al A apoptosis)E
AbRs 9 A& YAMEREQ oA EYH S
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I F e #E T W HEe g

Tz fFaid oz Qg &3] k. Al

&) gk 2 A4 dgRAe I

8% HE A HAak(folic acid)®l A3, CYP2E(cytocrom P-450 2EDe] )&

ROS(reactive oxygen species)2] Aol &E ZEA]ol dgloz AANYH drHCopani,
2001; Schoede, 2001).
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a5 &Fo] ZFEMolE 84 ¥ NMDA £ A9 cation channel& & A|A|# <
# 719 9 JA7F "X G g dAFE 43 FdaFo)rh Gruol(1988) - ¥
7ol &e] APHI Axe AAMel A7Y 42 =EFLS &¥ FYAEAEY NMDAE
HaAzivka sk

B Go A qEEE A AFAFA FHd T8 U|HY R AFIFEIA
(NTFs)ol w874 2 Ao wisgle &% A7E50] AANHIL Yot dEE= °]f§} AR dF
BAAZNTE)S 1 FE8A9 Was dAFs 22 dAFoAs 2479 ¢I=E2 U3

Avig Aol ANARANAI} ANHogw Z7H3 #nte] A7 EA (neural act1v1ty)°]
7T AASE iH(Luo, 1997). ¥hd AF 27|19 EREF 4¥9 23 AR 7}
Al E 7] A A7 o kAl 1R} T%Zﬂ(NTF receptor) trkA ¢ p759 ZA7l #BFEHI S
o Hepdol 71 Te AVIESY EE =22 AAFY A A ’\]71/“‘7“°1X}(NGF)«]
o] FiHE Aoz 4HA Sil‘:}(Veher, 1997). =& "ol &4F =2 <Us| BDNF&}
NT39 Z4AE 233 AFEE ddMarieta 5, 2000; Light 5, 2001, 2002)

H7t 553 AAste AF 499 B A& FH(45g/ke)d ¢S WY FA = H
Ek(GSg/kg)—J GdFE BN FA4% IAFAES Hud 2 vid AEZe ¢ES
A He FFHol WS FaHI HAFAEY &40 dS dAAY Rt
(Hannigan %, 2000). &3 429 ¥L7l &5 X9 FFo] ZAFT A L2FF
(microcephaly), A AE &4, F=g &Fo] Hole PFFolet TN o Fefjzt LA
HEZ GFo] Ho &4E ofrlsly HAZAEE AHXEAMapoptosis)dthi B mstg ot
Light &, 2001).
weta B AFqAE APATAEY ATE BHSY AT 4-10d T A EF(45g/ke)
o &Eg& v FAsto H U C & 42 #FFNA FHHA FFE 3 &4
ojF yFA Wslel AAIYAY At WEE AHERUY. o A Fstd FAH] ¢4F

_

n]

1

il

4 ¥ &4 ol $EYF T 9P A0 Ho BAYTEY W F, AAGRH 2
A9l BDNFS| #dE 43¢ MA: 202 deneh 284 ¥ €4 oF 359 83
& ATE AYTY A% 2T el F3YA 7Y L AESHS AE it 25
48 AMNA HETol e e B4E ngon, 139FYAA4 BDNFe 2 E

g E=A YES

A3tE 37 &olA AES FEo] AutA SFANA NES HAF S v vFH &
S8o] Holurte AL o8 A3 E B3 WA Jdon, 71Ty FFHE i A%
AAAA ARG AAT L] W dFE vF £ dk(Varty 5, 2000; Pham,
1999) . Ed dx7] olF Adzeolv A VTEES ZE AsE FAAA v JAdo
E ZAHAAY A8 FEY AP 5HAY LS FAY 259 JAdoFE Akl 43
A A At FE A9 vz AFEZ 6 2L JHE WAY &9 A F
T A9 €A 9 8ol Ftsta e oA YA AR tied FHA dde] o EA
UeEld A7 #ds Aoz B A3 Axel A3 (@94, 2001; Turner, 1985; Olsson,
1994; Ohlsson, 1995)

FZHQ AFo] AA E AAHA Fgo) HXE G #3 AT sy F3iE A
o] T e dFgg HAH Fad HANA ASEH IFHE T2 FF(enzyme
level), W&ol 4, 7FxE7]9 7}A R 7)(dendrite spines % branching), A7 -9 A=
R AL (transmission), AZAE] A7t F7tH ] stgolyt 719 FHe] Zstdva g,
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BTN olgd %3t AL /&9 ALBAC Hd We WHS ATFORA oA
A AABER Aok, ZAY, AF5E 0§ YD FES ATE 4 Ul £FL H
8 B3 £E759 UL ol F ANk 25759 G4 FFAAA 529 g

NRFEH AR BDNFE 4749 4, F449 47, A

48 A2 B & Aok =9 4 % ,
Wael aqEe 24se BAEA A9 42 PG 49 43S FEH 7|
]

54 H8o 7% Ao o,
9 5

ABAY 715 He TAFHAY Feo] ABHAEEC] A2 AdAH FAHE EFJF A
Aol 2% wetd AEZFEAA BY ggoly /Y B FAFEE FHA @4
AZMNEES AE dAsts A4AHY AZAZEE AFgAA N2 AAEES s
Holgl B4 Ut & A AAH dA7% S (synaptic strength)= ZAE Aol ol 374
ol FHE B3I +H 5101 SHE T U= olg g #&E T 71EY BB HE A
shd e oluzt AR AR o] Y49 & drh

B dFdar 27 A §7]°ﬂ UFTE U3 ¥ WdFo &4S 4L FFAA &HY Zs
g T3 ANAAY ZE olEF AFol FHHNUW. FF AIES dFeE & dTE FI)
o Bohy ¢F =F=2 Qs 1‘] o £4& 42 olTEUA FFAEE T XVFAY &
FE Bty ZH3 ARFOZ AANY F JE thde AF7t o]FojRor & Aoem Ay
drt

V. 348

2 dFoiM e Zsd &7 ARFFY 4833 H &4 F %5715 4 BDNFY t‘e‘i‘ﬂq]
nxe &g AF37] Astd AP AAEAT. AT 448 HAFNA 790 F AF 1
A7A LEE FTALE FYT F(A9g/ke/day) BEF 9F /A ALF3 AFARE FH
At dExae du AP4A #3730 BEEH FAHNAM ASEn AT $Ho Asd
AL 7ol A AbS 3T

AL 97 Zstd R ANA AL AT At AP BAHAA AS 2T HU)
& A3 g Z2oh

L AB3HY d2A 4 &4 F A XF AFSFAA AL
H ARSAA AN AT AFe] =A ey

2. Beam-Walking testoll 4] A3 Fo] gz Hd] & 543892 By}
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Legends for Figures



<Figure 3> Immunoreactivity(arrow) with BDNF antibody in experimental group on the
primary motor area(x100).

<Figure 4> Immunoreactivity(arrow) with BDNF antibody in control group on the
primary motor area(x100).

<Figure 5> Immunoreactivity(arrow) with BDNF antibody in experimental group on the
primary somatosensory area(x100).

<Figure 6> Immunoreactivity(arrow) with BDNF antibody in control group on the
primary somatosensory area(x100).

<Figure 7> Immunoreactivity(arrow) with BDNF antibody in experimental group on the
secondary somatosensory area(x100).

<Figure 8> Immunoreactivity(arrow) with BDNF antibody in control group on the

secondary somatosensory area(x100).



