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10'0>d 10'0>d 10'0>d S0'0>d sn^A-j 

8'P 9'P LP 6'P 8'P HIN 

£"£ T£ T£ £"£ £'P HI 

uira 09 uira gp uiraoe uira TT1-. Fl ft 
LO JB. 

•£ J\ k/ _L PI LY ^ LO JQ. •£ 
Z 5 [/-0I] 

[901] 
'-biz: 

-tff-a-ti ^4ffW ^^ t^fei°H fc#Tf Iv ^t^ -5V to Ul°r [SOI] 
[W)I] 

4^|o4^:5?tt^ "Ir-ir tt^fe-fn t^-f^Tf tv "ST o tfl-fti 4^4?- K> 4^1 tb tYiV 
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[1ST] 

*"frlo4£§Y-fiL t°"§~-t£~er 
tt^^^^bb-b^r^Ms^-^Y htsiY-m tt^b-bb bfe b-^ir 
tb4o4?-4a-b tb-bb^r b-o-b"irtV btb4o4& {ii't1 4^LO 4o -§-§*i=Q4§-b-b: 

to^tr LR tb#TZ^% to-4^ LOT? 
#tt^fei°H Fi"ffts-{^#-tr^Tr"-ta4a]%^:-tzrItbkE^ bb to^E^^ fo£l] 

[6P\] 
-feta -tr^-tv^ (SVA)^4n to(HIN)^ ^ b4^Lo^ -b(fflfeo^fe [8t?l] 

10"0>d 10"0>d 10'0>d S0'0>d snjBA-j 

6'P 8> 6'P L'P 6'P HIN 

S'£ P'£ P'£ L'£ £'P HI 

UTUI 09 UTUI gp uirnoe UTUI gj T>. 1=1 ft 
b^ LO .a 

-£ J\ |.X _J- ft -B. \£ [Y £L LO JB. -£ 

9 5 [LP\\ 
[9V\\ 

'-biz: 
-tr-^-b ^4ffW ^a§ & E^ ^ tt-^-fR fc#Tf b ^ -5V to bl°r [£tl] 

Ipp I ] 
-bi|o4^:5?tt^ "lr"Ir tt^fe-fn tS-t^T? b "§- Q tfl-fn 4^4?- K>4^T tb b jv 

^§08 Hz g* '§08 'Son #tTfl '§08 4^-b '§001 -fetti 'S0H grfz '§031 [£P\] 
[rlbHlfi] [ZPl] 

[\P\] 

'"b- LO 41 -fr-ji b b 4^4^1f to \sb 
b bl& W b 4^1? to tb4o4& -b o (^ollr b^ "Ir-blbll" 

•&b4^ "54*THY b bi> 4^tbtn b-o-ir tbib4e- -k^b -Hib b-^ tV to tbib4e- '-bfo 
^b 4o b^? b"cr 4^-blf b-bT? b to-H- ~Q--to bfa"^ 4^"^"^ 4?- to :§• 

#tt^fei°H Fi"ffb-{^#-b^Tr"-b4a]%^:-bItbbE^ to^E^^ [0171] 
[6ei] 

-ts^i -b^4y& (SVA)^4n to(HIN)^ ^ Msfciir -b(fflfeo^fe [8ei] 
10'0>d 10'0>d 10'0>d S0'0>d sn^A-j 

6'P 8'P 6'P L'P 6'P HIN 

Z'P VP VP Z'P £'P HI 

UTUI 09 UTUI gp uirnoe UTUI gj TT1-. Fl ft 
b^ LO JB. 

-£ j\ k/ -J- ft _B_ -K [Y _e. LO ja. -£ 

6II900/0I0ZaX/X3d 

1.1. 
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[152] [ti] Hi 3] 
[153] 30g, ^ 30g, ^ 20g, tfl% 27g, 20g, ^ 20g, 30g, ^ 20g, 

*14 20g, ^ 30g, # 20g, 20g, ^ ̂  20g, ^ 7fl 20g^ # *1 i 14 
^4 ̂  HoHMl ^CST}^. 

[154] 
[155] <%7}9\ ^ ^4#S1 «0HM1 4^-4 

[156] 
[157] a 7 

3-3-
Ol 

"0^ Td T5. 15 min 30 min 45 min 60 min 

IH 4.5 4.2 4.1 4.2 4.1 

NIH 4.8 4.9 4.7 4.6 4.8 

P-value p<0.05 p<0.01 p<0.01 p<0.01 

[158] ^ ̂  S}*! 5-(NIH)2] 4^(VAS) 34^4 W 
[159] 
[160] ofl 14 ̂  A] ^^^>711 ^4- ̂  ̂ 41" ̂  

til^r°l ^ ji-frsi ^o] yj-^x] ^o> ^st-
q 4#S] 2] Jr 4 ̂  A] -A] A] ofl 14 y] ^ y] ̂  <£ ^ ol 4 

[161] 
[162] [^ Hi 4] 
[163] 70g, ^ 70g, ^ 50g, tfl % 47g, ^ 50g, ^ 50g, 70g, ^ 50g, 

*14 50g, ^ 70g, # 50g, 50g, ^ ̂  50g, ^ 711 50g # ̂  A] ofl 14 
%-<£•& ^£4 ̂  ^4#sl w0HMi ^^4. 

[164] 
[165] #7121 «0HM1 ^4^ 4^4 

24. 
[166] 
[167] a 8 

3-3-
ol A-] 

"0^ Td ill 15 min 30 min 45 min 60 min 

IH 4.5 3.3 3.2 3.3 3.2 

NIH 4.8 4.9 4.7 4.6 4.8 

P-value p<0.05 p<0.01 p<0.01 p<0.01 
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[168] ^ 5"(NIH)2] H>i(VAS) 34^4 W 
[169] 
[170] ^3*1 i 14 ̂  A] ± ̂ 41- #5*1 ̂  ̂3*1 i 

H*i ^ ̂-°1 jL^-i: #5^1^ ^-2] 
711 £] S-5. ^ 4#Sl 2] JL31-7> ^ ^7>Sl-7il £] JI ̂  ̂ jzj. Xj-oj ̂ ^-o] 

SL^N! °11 ttfe]- ^ 711- ti^r>ir JL^J-S- QA 5] 9X^. 4#, 
jI-f}-o] ago] xm-xlTll Al-g-A}^. 7l^o] §711 ^-Jl *3*1^ 

$1^4. 
[171] 
[172] ^7] 2] <£ o] Al £ TgTg o] 7j-^J- 3. ̂ 1 6. Ho>^^ O] ^ 

^ °1 s.^ ^1 ̂  s 5] <H 9.M- 3 °H -T-n^ JL41- 7A °34. 
£ 1^*Kr ̂ 2fl2] HOHM1 *0]^ ̂ 1^3 5£ir 
$.<£-£: 2 W S^-^=S.7> °}\1 *$ S-VY ^ £] c] xl HO>^^ ^ 
A>-g-f-o.5.Ai 71$^^ 2] qx\d\] rfl^ 

(Relaxing) ^3", ̂ ^-g-^l JL^I- T]^-JI7} ̂ %5L, 
2:S§ SLS. *fl7j ^ #yfl $ 4 Til 7j ^ 4i#l a\] ± ̂  <H S.^-7} 91^ HoHMl 

<£534. 
[173] 
[174] 

^l(^)S 1(1^ a]#*] ^(M)^ $4. tfl^2] til^^j-s-ol 
^2]?VA] $]^X\ ^712.5., ̂ "i-i: 
# til^7}#2] ^l^# 3014. 

[175] 
[176] *}7] d\] A\ ir £ ̂  i ttfe]- ^o]c] H-g- «0HM1 ^ o. ̂  ̂ o| 7] - ol] 

tfl §11 ^ 13 i I" ¥«11 #^1 ̂ .715. ^4. 
[177] 
[178] [^^i] 
[179] l.^^tfl^ 
[180] 4-g-€ ¥l"^5^r^(25g± 2)2] ICR Tll^^l 

¥1-#1 711 (Orient Bio Co, Kyung-Gi, Korea)J.J- -y-^i ^^ ̂ vKtf^ 
3H#2] ^ 2} -g- 7] 7j ^1 Til •& ^ 21 §11 3^ ̂ ^-5. 

^5(n = 8), W 
^5-(n = 8)°-S A}3-T± 
^ H-^>^1 ^ #*§.£. $ ̂  Al-^-^1 ol ̂ (30 cm x 20 cm) ^ ^ JI 
U-£(20 ± 2 °C), ^"1=f(60%)ol ̂ } 51 ̂ 1 12*1 # ^-5. ^ J? tfl *171 ir 

[181] 4°1 °] H-g- «oH^3l ^ nr ̂  I" ̂  ̂  ^ € #51-^ W (35 x 23 x 24 
cm)°ll n w0>^^l 2:^1-1: ̂ 13 *1^3" ^ ̂ °11 v] Si "4 °) ± ̂ °1 
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3-3- 3:3 1^3-3 33^ 3-^3-. 
[182] U= ^3 £ 3"^ 23 -$-3 10*14 6*1 3 1*1 3:3 3-ft 2*31- ̂  ̂ 3 3-

31- 333 3"3" 3:3 "43 23# 3:43 Z}TT 3-^3". 
[183] 
[184] 2.33^3^3 
[185] 7] 2] 3 3' 11] !r step-down avoidance task(NeuroLab, Korea)! 

3-§-3"^°-3,3l3^1-&33 3^7x25cm#^#(M3 2.5cm)33 23-# 
3:3^333 3:^713 ^3 ̂ ^-^3-^3-. 71^#^33 ̂ 3 
ifl ^3 3gj ^7]! ^o] 1 cm ^ o] ^B)] o] eil ^ 7j-^ 3-3 71 (42 x 25 cm)3 3 
3"3 SL^ Bfl ^33-^3". #^#33 33^ 3 #3 3 0.2 mA3 33 
4nf2Mr°l 3^3333^ *13 3 1*1#^ ^1^H1^*1^^4. 
34^3^ %-<£•& 3-53 °-3, 33 7}^ 3-33-3 #^#°ll*i 
33"3 SL^ ^ *1#^ 33 180^3-3 7]^%t±. 

[186] 
[187] 3. 23 3 5] 
[188] 313 3 33 33^ Zoletile 50®(Vibac, Carros, France)^ fl 13 ¥1" 37cH 10 

mg/kgS ^r3-33 3"3*1 3 ̂  ̂ PJ-^ <gji 3-33^ ?§-f§ 50mM 3#3 
^Hr3 3^(Phosphate buffer saline, PBS)1 5 Ii'-Yb 33 3"^3". *11 33 3 lOOmM 
91 3 3YT 3 (phosphate buffer, PB)°ll 4% paraformaldehyde(PFA) JI 3 O1| -fr 1033: 
?Hf*l 3 ̂  3 1 3 #3"^, 4°C°T| 3 4% PFA-g-3 3 24*1 #3333^ 
3-3 3-533". -2-3 3. 3 23 -cr 30% sucrose -§-33 ^Ta^l 3 3*1 3 ̂  freezing 
microtome (Leica, Nussloch, Germany)! °1 Jo~3'3 40jum 2] 3 33 3 3 3 
33^ 33-3-533-. 

[189] 
[190] 4. 3323 3"3"3 
[191] 1) Leptin 3323sf3-3 
[192] 3 33^ 333-3 33 23 33 ̂ 33"^ 333 peroxidasel 

3 %s§ 3-3 3 7] 3 33 50mM PBS \%s. 333 3-#3-^(H2O2)3 30^-# 
3r-§-*l 3 -3, 50mM PBSS 33 3 3 3'->1% bovine serum albumin(BSA)3-
10%3 goat serumP-Jr- 1*13: ^3: 3:-§"*l 3 -3 rabbit anti-leptin 3" 3 (1:500, 
DiaSorni, Stillwater, MN, USA)3", 0.05% BSA3" 0.3% Triton X-1003 1:3 91^ 
33- 33-%r3-5- 12*13: -^3: 3^:33 #"§-*1 St3-. ^3.3 biotinylated rabbit 
secondary antibody( 1:2000, Vector Laboratories, Burlingame, CA, USA) 3 3 1*13" 
~c^3r 3:-§-*l 3 -3, avidin-biotin-peroxidase complex(Vectastain ABC®kit, Vector 
Laboratories)33 1*13:^3:3^33 #"§-*1^3". s"33S--cr 
3,3'-diaminobenzidinetetrahydrochloride (DAB)-fr 0.05M Tris-HCl (pH 7.6)3 0.02% 
s 333-^3,0.03% H2O21 371-33 5£ ¥3:3-33-^3-. 3"33 ^3: 
23 -cr gelatincoated slide glass3 6* 3 3 2 *] 3: ~o~ 3: 3 •&33 32*] 3 ̂  
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ethanol^l 70%, 80%, 90%, 100%S iH^l ul, xylene 
polymountS -Ir^] 

[193] 
[194] 2) NPY 
[195] ^ 2:*) peroxidase# 

ti] %s§ sl-A] ?] 7] ^ ̂ A\ 50mM PBS 1 %£. ^ ̂  ̂ ^^(HzC^ 30^-# 

#"§-*1 # -?-, 50mM PBS-''- 35] *]] x] Sj-JL, \% bovine serum albumin(BSA)5]-

10%-^1 goat serumP-JiJ- 1 A] Yb Jo"9t #-§-*1 -f- rabbit anti-NPY ^M]] (1:500, 
DiaSorni, Stillwater, MN, USA)3]-, 0.05 % BSA^ 0.3 % Triton X-100°] #<H $1^ 
<£*} ^"^11 ^ SLsL 12*] # -o~^ -s-¥r°ll #-§-*1 ̂ 4. HS] Jl biotinylated rabbit 

secondary antibody (1:2000, Vector Laboratories)0]] Ai 1*] Yl" -o"9t #-§-*1 -f-, 
avidin-biotin-peroxidase complex(VectastainABC®kit, Vector Laboratories)0]] Ai 
1 *] # ̂ ^ -s-&°llsT^1 ̂1 5-TT 3,3'-diaminobenzidine 
tetrahydrochloride(DAB)fr 0.05M Tris-HCl (pH 7.6)°ll 0.02% j,l s] A] S~]-9-1 f], 

0.03% H2021- 5^0} 1HW gelatin-coated 
slide glass°11 2 ^-8r°ll*i #2:*] # ̂  ethanol-2] ^-51# 70%, 

80%, 90%, 100%:3- 3^s-^*] 3-, xyleneJ^S if*] ̂  polymountsL 

[196] 
[197] 5.BDNF ^ 
[198] §1] ^>5] BDNF #yJ] ̂  ^ ̂>7l ^ §1] 5?] # PBSS washing 50mM 

HEPES(pH 7.5), 150 mM NaCl, 10% glycerol, 1% Triton X-100, 1.5mM magnesium 
chloride hexahydrate, ImM ethleneglycol-bis-([)-aminoethy 1 ether)-N,N'- tetraacetic 
acid(EGTA), ImM phenylmethylsulfonyl fluoride(PMSF), 2i_ig/ml leupeptin, 1 jig/ml 
pepstatin, ImM sodium ortho vanadate^]- 100mM sodium florideit J£D"^]-JI $1 Tr 
lysis buffer^. -g-*W # 
#]§]-&] °]5]- #0] SDS-polyacrylamide 

gelsJr- <-] 7] }&- A] 7] -"f"-, nitrocellulose membrane(Schleicher & Schuell GmbH, 
Dassel, Germany) <-] A]-A] °] ̂ 7]] A] A\ membranefr blocking "9i ~f(-°l], 

mouse actin antibody(l:1000; Santa Cruz Biotech, Santa Cru, CA, USA), rabbit BDNF 
antibody( 1:1000; Santa Cruz Biotech)/''- #-§-*] ^ u]-. Horseradish 
peroxidase-conjugated rabbit anti-mouse antibody( 1:2000; Amersham Pharmacia 
Biotech GmbH, Freiburg, Germany)# acting 27]- antibodysL °] -%r 5A 1 f], 

anti-rabbit antibody( 1:4000; Santa Cruz biotech)# BDNF2] 27f antibody: 
°1 "o ^>1"5A UK Western blotting°11 2] 7r enhanced chemiluminescence (ECL) 
detection system(Amersham Pharmacia Biothech GmbH)fr -o~S]-°;] S}-o| £r]-<^ i^]-. 

[199] 
[200] 6. z}3-*\ ^ 
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[201] £ z}3-^ SPSS version 11.0 °l-g-«H z| 
^-°ll tf| ̂  ~2"(mean) ± i£$-SL^]-(standard error mean; S.E.M)1 

Leptin, NPY, Latency time, ne] JI BDNF lb?H tfl ^ ~ H •£) 
v." A1 (one-way analysis of variance; ANOVAjfr °1 -O~^1~5A JDuncan ̂ 1 

-ft2] ^r^P< .055. 
[202] 
[203] 7. ^ 
[204] 1) Leptin ^ ̂ 5.^3] #5}-
[205] 4 5-2] Al^].w.o]lA] X) leptin ^ 

#°1 tfl^5-(A)°lH 137.23 ± 10.12, ^^5-(B)°H*i 72.17 ± 5.22, ^-4'°1 H-g-
U= 5(C)°1H 111 ± 8.41 

[206] £ ̂ 13 leptin ^^5.3] ̂ 7} 
ft$]^}7\] ^ °-^l (P< .05), ^-#°HH-g- «0HM1 ^ftS:^Mr 
U= ^^l leptin ^7} -^2]§>7ll (P<-
05). ^11 leptin lb 

^ q ̂ o] ^£] $ o_^, t±o] c] H-g- «0HM1 ^ ft 2:S§ 1" ^ ̂  1 
leptin lb?i0l ^7}Sj ZL ^ ̂  °] ^q ofl 2] q ft ft 

#4^1 7} ir <£ ^ $1^4. 
[207] 
[208] 2) NPY ^ W 
[209] £ 21- t2S , # 52] A] Aj-^oll *1 ^ ^ NPY 4 S. 

tfl25(A)°lH 94.7 ±4.12, ^^5-(B)°H*i 116.25 ± 1.90, H-g-
HoHMl ^ft U= ^^(C)°1H 106 ± 3.15 4^4. 

[210] NPY ^^115.3] ^7l-^7]1^^5. 
^7} ̂ }%SLv](P < .05), ^-4°HH-g-lHMl 

U= NPY ^7} -fr 2] ̂ -711 < .05). 
of5H,^^13 ^4^°11 M-^^^NPYlb«i0l 
^ 4°1 ̂ -#5] 53^, 4°1 «H H-g- ^ ft 2:^ 1- u= ^ °11 5] S}o} NPY 
^o] ^£] 6] ZL^r ^ °1 ^ °H ^ ^7}$. q ̂ rft 7] ^ 

[211] 
[212] 3) 4°1 «H H-g- ^ ft 1- u= ̂  o] #7l 7l ̂  oil ^1 ̂ 1 ̂  ̂  ̂  
[213] 4°HH-g- ^-7] 7l^^^o]l 

^1 ^1 ̂  ̂  7\"S\7] -rl ^F| Ai passive avoidance ^ *]-l ^ *] ~s}A. 13 
latency time^ £3°H*i5]- #o] ^^(A)o) 84.0 ± 8.4, 3"(B)°1 32.0 ± 

4.2, ^^^5-(C)°11*i 60.9 ± 3.2J5-S 

[214] ^^13 ^4, ^ §1] #71 7l^^^ol -^2l$>7ll 
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^ ^ 9X9-^](P< .05), E-g- ^ftS:^Mr U= 
^^^^l til §11 #71 7l2)^^ol 
P < .05). 444,^^ ̂ 4^°ll #7l 7l^^^ol ̂ 51^^, 
^ololH-g- w0HMl ^-ft 2^1- U= ^°1 ̂q o.^ #±$_ #71 7l^) 
7FdAl#4ir ^ «£ ^ &&tl-. 

[215] 
[216] 4)BDNF#yJl^| W 
[217] §11 v}^r$1 °ll *i ^ ̂  ̂ 14 BDNF #yJ! ̂  Western blotting °-S 

£ 41- ^25. 4#, tfl25(A)°lHSl BDNF^l 1.00 °-S 
453^ *11, ^^15-(B) 0.71 ±0.02, ^*l-#olc>lH-g- «0HM1 ^-n-S^l- U= 
^ 5(B) 0.85 ± 0.02P-S 

[218] til §11 BDNF lb«H TT^I^TII 
#^Rr ̂  ^ $1^4(P<.05). ^ftS:^^T 
U= ^^5°11 til §11 BDNF lb?i0l TT-S} Sl-Tll 
AA^A(P < .05). ^4^°ll ^^W^BDNF 

^ol #±$°] ^*1^*1^21 &&JI, 
#ol ol E .g- HO>^^1 ^ ft ^ ̂ tg= ^oi ol ^q o]l o| ̂  BDNF ^ 
1^# ̂ 7H ̂  #ol ol E-g- «0HM1 ^ ft 2^ 1- ^ ̂  °1 ̂  ̂ 4*1 

*1^^534. 
[219] 

°l-§"7>^ 
[220] £ 1^ £ iHr^ # ̂ 'H0> o] ̂  ̂ <g tg= ol o] ̂ ii o]l § ol 7} q 4 ol Til £] ̂  

JL41- 71-^ 4 #7j-^- o.^l £ *fl ̂ #*§=21 S41- Til ^^4. 
[221] 
[222] nel JI ̂  zz. ^1^111- #7j-^i-7]i ^ ̂HO> 

4^1- °l-g-f-P-5.*i, ̂  ̂2] ̂ 7H1 21 ^1^15] #7j-ollS. HTll S.-g-ol 
51^ JL^I- 7-11^^4. 

[223] 
[224] 5E^, £ lb^ 1 ^ 4^-Sl «0HM1 2*^ !*£ Al~g-*H Til ^ 3 91 

*11 ̂ ul, lb#€ 1M 1HM11" ^l^t ̂  ̂ -rl °11 -$-^1*1# ̂  ̂=717> 
-fr4 ̂ 1 ̂  JL41- 7-11 ^^4. 

[225] 
[226] M-471- ^ ®] 7=1 4#S1 «j-^=^l 2*^ 1-^r ^,>71 # Al-g-^^i 

^1 1-1 ̂  ̂  ̂-51171- S\ 4 ^ o.T^, q 4^-Sl wj-^Tll 2*^ 1-21 # ̂ -*1 # 
-fr4 *1 7^ TT7l 1 21 ̂  1- Ho>xl §1-^ JL41- Til 
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[^441] 144, 4^444, 4^444, 14444, 44 
^4444, 44444,14114444 S444 44 4^1 °-
44 ̂ 144^1 444 24 4. 

[^ 44 2] ^ 44 H 4^4, 
144904441 tflsH 4^444 0.5-1444,4^44 
0.5-1444,14444 0.3-0.7444,44444 
0.3-0.7444, ̂ 4444 0.5-1444, 44444 
0.3-0.7444,1411444 0.3-0.74441- S444 44 
4^1 44 ̂ 144^1 444 24-

44 3] ^ 44 11 4^4, 
4^1444, 44444,44444, 44444, 
4^444, ̂ 444444 ̂  S444 44 4^1 
^44^1 444 244. 

[^444] ^44 31 4^4, 
144 904441 4^444 0.3-0.7444, 4^ 
0.3-0.7444,44444 0.3-0.7444, 4^ 
0.5-1444, ^4444 0.3-0.7444, 4^ 
0.3-0.7444, ̂ 44444 0.3-0.74441- S444 44 
4^1 44 ̂ 144^1 444 24-m 


