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(57) Abstract: The present invention relates to a pharmaceutical composition/health tunctional food composition for the prevention,
alleviation, and treatment of degenerative brain diseases, the composition containing melanin-concentrating hormone (MCH) as an
active ingredient. The melanocyte-concentrating hormone-containing composition of the present invention has almost no side effects
and has an excellent effect of treating degenerative brain diseases, especially, Alzheimer's disease or dementia, and thus can provide
new therapies beyond existing medicines.
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5] 2 21 74 A 3 (primary cortical neuron, PCN)E T4} 2.2 MTT o] M| o] & A A] gk
A3k, MCHell &l &l A7 Al Ald o] AA 3] ZAadS dostrh A ¢ 2-1 2

[I\)
[\]
~—

L o] A3, MCHE] A€ F, o} 0] = ] Ehamyloid o] <13}
$5.4] 1= ROS 9 NO9J A4 o] oAl thi= A8 S8l (Ao 23 2 2.4,
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ANAAG #E Gl Q1 CREB(cAMP response element-binding protein),
MAPK(Mitogen-activated protein kinases), GSK3[(Glycogen synthase kinase 3 beta),
BNDF(Brain-derived neurotrophic factor), TrkB(Tropomyosin receptor kinase B), %
PSD-95 (postsynaptic density protein 95)8] & 2 F7A 71T A&
SRASFATHA Ao 3-1-3). 7, & E 2 X {5 vhe-28 o= 3§
P& A 2ee sl A EAJAMCHE 7198 S 5aE
ZRISFATH (A A <l 3-2).
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1-1. A vl &

QNZE A7 BAM| 3E&(SH-SY5Y) Al 3£= American Type Culture
Collection(Rockville, MD, USA)E B - 8} v}, Al 3£+= 37°C9] 25, 95% 9]
571 2 5% COE TAE th7]el A 10 % 4 Blo} &3 (FBS, Invitrogen,
Carlsbad, CA, USA), 100 unit/ml ¥ Y2 &1, 2 100 pg/ml
2~ E & & n}o] X(Gibco-BRL,Rockville, MD, USA)-S- @ 7}38}aL F71 2
E e X-EDTA(Gibco-BRL, Rockville, MD, USA)E % 7}$F DMEM (Dulbeccos
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modified Eagles minimum essential medium, Invitrogen, Carlsbad, CA, USA) o] A
FA sk e,

12} 31 A A 74 M| 3E (primary cortical neuron, PCN)<=, 1416 v}-9-29] 17 ¥
Efjololl A tff x 31 A & A % 5} Neurobasal media®ll B27 supplement, 100 unit/ml
HYA, 2 100 ug/ml 2= E 3 Ev}o] Al (Invitrogen, Carlsbad, CA, USA)°] A 7}#
Hj Ao A 54 ZE vl oFap i

1-2. MTT ©] A o]

M| 3£ A EE-2 MTT(Thiazolyl Blue Tetrazolium Bromide)E ©] -85} ¢]
gelstdt. A, Al ¥ 1= 5X1034 ¥/ 9] U2 12-9 E ¢ o] E(Corning
Incorporated, USA)ll -8} S a1, 37°Coll A 16A] {F & <QF SHA SFAI 7T 3 24 A1 {F
e 10uMe] HE At o B2 FSIA 2T F3kE Al 52 24X ZE F8t ARy E
Al et A e A eA e Ao Ura y] el 44 TAE 5
MCH(Tocris biosciences, Bristol, UK)E A 2] 3} % tF. M| £+ 2 mg/mL2e] MTT
SNy} A v AL 5% CO,, 37°CoN A 44| 7F ot vl -, A} 5 ol
A 7 8haz, v W gl A Z Alo] = (dimethyl sulfoxide, DMSO, Sigma, USA)E
718 o), B2 E-2] 383 & (optical density, OD)&= nlo] A2 Z 0| E
2] B 7] iIMARK, Bio-Rad, USA)E AF-&3}¢] 580 nmoll A S48t Fedr =
o A& AFEste] HAE R vl At A3 AEE (%) = (0D AE/0D &4
2 X 100. 4 2 Al = 94 3] DMEMTHS A 2] 819 o).

1-3.ROS %74

A U ROS A/ 2 fluorometer (Spectra Max Gemini EM, Molecular Device;
Sunnyvale, CA, USA). & AM&-3fo] 2431921 ROS 7492 ¢ Aokl
dichlorofluorescin diacetate (DCFH)7} ROS &} W3} o] & 3352 9l
dichlorofluorescin (DCF)E- A/ 5} ¢ 480 nm excitation ¥} 530 nm emission

shgol A5

1-4. Nitric oxide 57

NO = *- Nitric oxide colorimetric Assay Kit(Biovision)& ©]-83}¢]
=45 o). 23] shA, Al 59l 85ul 9 nitrate reductase S A2 &
Ap2-of| A 1A ZF F 9t WH-EA] A nitrateZ nitrite = A 3HA| 71T} 71 Z Griess
reagent= 412 F 103 &< 2ol A vES A 71T} §hE-o] Ed - 540nm
ZE 7} 9= microplate reader & ©|-8, &3 =& =% ¢}, Standard curve S

o]-g3te] Aol &0 3= nitrite FEE 4 ¢}

1-5. 285 &
1-5-1. MCH A &) o] u}& o} 2 o] =g} 25-359] 549 2] &+ ek =35}o]n
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= R =
A 552 QA ERFo Q ()l A -9 & 2] I 7178 ICR A mouse &
34 675

- Saline group : saline-$- intracerebroventricular injection $F ™,

- AD group : B-amyloid 25-35- intracerebroventricular injection gt "

- AD group + Donepezil : f-amyloid 25-35-% intracerebroventricular injection $F %
I mg/kgZ 1A IF 74 5o gk o,

- AD group + MCH 1 : B-amyloid 25-35-8 intracerebroventricular injection $+ % 1
ug/mouse® 15~ {F 0] 7} F-o §F 3,
- AD group + MCH 5 : B-amyloid 25-35-8 intracerebroventricular injection ¥+ % 5

ug/mouse = 15~ {F 8] 750 &+ -,

7} group™ = Saline -2 A 2] & Y] group-> -amyloid 25-355 5044 Hamilton
microsyringe & ©]-83}°] 26 gauge needle & bregma®ll 2.4nm Z o] & 505
intracerebroventricular injectiond} 1 TF. o] 2 4] X vl & {5} ¢ a1, x| vff -2 H
17 %< passive avoidance task®] training trial < 2! A 3} T}, ThA] 24A] {F %

passive avoidance task 9] retention trial-2- 4 A 8} T}

1-5-2. MCH A g o] u} & o} 2 o] =n e} 1-429] W 3}eF 5hol U 2hA] vhal A
stz s A 28 5=

L Eue] @ (F)ell A =<4 & & 4 2 mouse(APPswe/PS1dE9 Tg)E 37
204 #(20~26g) mouse E 7Y 3t] LAt T vlol & A=A ol A
AVEBFo] AREBES] O, 25 2241°C, 5 5 55+1%, 124] ZF light-dark cycle®ll A
2ol o} A= A A A st e op gl oL, Hojd A 437 o] A =
Aol ALE-3F AT

H+

k1
ol

28] -2 Tg-APPswe/PS1dE9 mouse 167}He] & F - & & Y=o th5-3} Zo]
7 2] 8k

- Control group (Control): o7 A x| 8} 4] &2 - (7v9}2])

- MCH group (MCH): 4.5 7|2 -8 MCH 1 ug/mouse & 30 ul 5=l =]
S vl FAeat (9rke)
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921 ICR BEolA MCH 7] 01| 7]o]e] 7ol ofm ¢ 775 714 11 9=
2AF3E7] kel AR EE el AE kol & (F)el A T S A% D
ICRZ| mouse® &4 678 (20~26g)< AF-8-3F o1, 25 22+1°C, F 5 55+1%,
127 2F light-dark cycle®] S A9 AFGA (F5 ) o] & FEA 3 AE)A
2jof o} A== A Al AH =S SR AL, BE 5 7 ¢ A S AP AL F
Aol A3

[93]

[94] AT 1FUN A AISFAIZ F FAER A58 67 5 group &

AL, 7} groupd & th -3} o] A A&l

[95] - Saline group : saline-$- intracerebroventricular injection $F ™,

[96] - MCH group : 1 ug/mouse® 1= 7+ 1] 7} 5o gk .

[97] - Scop group : scopolamines 5 &<t 1 mg/kg®] “§ 5% = intracerebroventricular
injection &+ <.

[98] - Scop group + MCH : scopolamine 54 &<t 30+ A A €] ¢+ & MCHE
lug/mouse 51 gt -

[99]

[100]  1-6. AF AT B

[101] 1-6-1. Passive avoidance task

[102] @ Passive avoidance test(<=% 3] 3] 21 §]) 2%

[103] 471719 el Wi+ 71H c}g 43 ¥ “&- A} (shuttle box, 53cmW x
44cmH x 33cmD)Z 4] 7F ol = F W Alo] o] 3t & &8 3}= guillotine door”}
on] 9% Wl 49T Eol Aol RAE BES] A 1S e AT
dan, thE $HE ol = H}‘ﬂr(grld floor) A el 7 7] £ = (scrambled foot-shock) S
74 5 9= X7k Ho] 9

[104]

[105] @ Training trial

[106] Testt= A&7 L= o= ZF 0] SFE: who W o 1517}4 Bl A 7FS
=, H o A 2" I} 4~5-& 7 7H&dl 9] guillotine doorE 5-#}5Fo] 2838141

& U2 (&)l st sklvh F7F A ol 017}‘34 As A o5
gulllotlne door7} &38| A A7 A7) 7Pl A =& Z2HE o] 9t} T+
0.3mA% AFE 331t 53514 813 2 F 7} foot-shock S RS 3-9) 771LH01
home cageol] THA] W ol F3ltt. o] e &k MhH 0 = 747} 7afe] of A3t
el thato] A7 E 7hebqlth 1202 el 2T Eo7HA] &
A= Aol A Al LAzl

[107]

[108]

@ Retention trial
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[109]  24A17F 3, 9] training 2 -2 FHoll &l A7 25 HAA S 0, oFE 2]
719 aR7E o A Ao &5 7ste]l £ R 2 5074
g Aot wpebA mgAglo] Aes 5399 g Vet E5s
YEeld ), o] o, & 714 5= EA] {H(step-through latency time)<> 3003 (cut-off
time)7H A 57 5} 3

[110]

[111] 1-6-2. Water maze test

[112] Passive avoidance test % Water maze testE 5% 5 <¢F 2 A6} T}, 18] 9
S8 (X & 180 cm, % °] 35 cm)ol] 5 2242°C9] B2 15cm 2o & A9 L,
B2 HE Yo 19A e &3 F(platform, A& 4.5 cm, %] 13.5

cm)2 A A BB AE 4575 5 shu o] A E FYol Eol E?]\%L‘ Aol =¥
1.5cm Yol Y Hst== 39t}
[113] Training trial 1Y 332 4A7F AE524 02 AASA T A AT SHEF =

Fol of 105:7F HYFo] HFZES T Ao cage Fol7} Y&
Sk 604 2ol T trial S A A ST W A FH 71 603 o) ol & %S 3R
534 o] & S E 1027 A7 A €S EW T Training©] #9552

/g S 2 X9} training trial 244 7F $-9f] probe trial S A AT}, o] v =
ERAANAN & ﬂ*%% A A8 60% 5ol FEFO] Fol AW 47l
A ZbE S46to] MEEE JeER o A& E‘%El_ 9ol H ol A+
videorecorder/tracking device(S-MART; Pan-Lab, Barcelona, Spain)-S- ©]-8-3| =3}
w489,

iy

[114]

[115] 1-6-3. Open field test (OFT)

[116] A3 A=} H ol 40 x 40 x 40 cm o} E Aol A8 &S ¢ v 7H7}
300l 1024 A5 Al Atk 30 e] A H, &8s AAke] 7ol W F
5~10% et vl g AalE ARME v 2 29 S A

[117]

[118] 1-6-4. Novel object recognition (NOR) test

[119]  OFTell AF-8-% 40 cm x 40 cm x 40 cm ©} =1 AL E o] 831 2§ &
A&Pety Mo 2 iE 10em Hol Xl sto] Fdo] A A5 5 7 HFA k(o]
o 7 = A4 ke] 1hA & 30Cm7]' HEE Yo, &2 F A4 7hdel W5
102-32F A3 1A ko] At 5], 5 =4 T stk ds & B4R
HI- =T} (sizeWF ¥] 523} AL texture Y shape-> tFE 7] o] of of gt} ThA] &

T =4 7hd W5 1093 #ESE Y. SAHAA = 5L 24 E T
HAGd s do 5 =4 2 AN OE EAE 7o 3EEE v F=9
A2 BA A AR Ao

[120]
[121]  1-7. o} 2 2 o] = H|EHAP) assay
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[122]

[123]
[124]
[125]

[126]
[127]
[128]

nh$-2s i S0l Ap2] U AP(1-40)3 AB(1-42)S So| 4 o & Fhi=
ELISA(human and mouse specific)" 2 & =7 3}51 U} ELISA kiti=
Invitrogen(CA, USA) 2] ) 5} 1 T}, ELISA % -2 invitrogen AFoll A Al &%
Hhf ol whet =8 sk gl 7}31:;] £ oFah o} 7} o). Standard peptide =
A -&%F AB(1-40), AB(1-42)= 7l standard reconstitution buffer(55 mM sodium
bicarbonate, pH 9.0)°l] =5 ©] 2L standard dilution bufferE- ©]-83}] 3] 4] A] A
standard curve & & = U] AF8-3} 91 T, vF-9- 2 brain extracti= 100 ul7F ¥ =5
standard dilution bufferl] 49 31 =H] ¥ ELISA stripl] ¥ 1t} 2] 7} incubation F
2ol 4 washing buffer® % ©] 521 detection antibody & 1A] F & o] 5= -0l T}A]
4 A% 8} 31 HRP conjugation ¥ secondary antibody & 30 & & ¢ 4
A 23T} 30+-7F stabilized chromogen% o] ukaldb-8-S A7 51 stop
solutiong ¥ o] 50 "M uh-3-& A XAl Z T}, LM \ES- o] A & 3= 450nm
v}gholl A spectrophotometer & ©]-&3to] A5kl ok ZF WM& gh& BF o
Hl L sle] AZ Yol o= ARl Adi&s gikal vt

1-8. Immunohistochemistry

Aglo]l FTaY F ¥ E 4 &3] $-5 3 & 4% paraformaldehyde in 0.05 M
phosphate buffer (PB) & 117 ¢+ & 314 -8 24A] {F 3+ ¥ 30% sucrose®ll A
UA S Yol F T x2S ARG He AL free- ﬂoating HEH O 7
Z 2] & cryomicrotome-S ©] 83l 40 mm 2] T =2 2} o 3 A o] gk
-2 5 A8t 0.05 M PBS & 99l 3% H,0, 7} E01 7t %@19_3 1033k
H-8- 3 anti-Abetal-42 (1:100, Biosource USA) 33| & -0l A 16A] 1}k o]
A3FA 71 2 Vectastain Elite ABC kit (Vector Laboratories, Burlingame, CA,
USA)E o] -&3ato] 4513l T

4

l‘ i)

1-9. Western blot analysis

HE HE5 3 s 8 ske] 9k (50 mM Tris-HCI pH7.5, 150 mM NaCl,
2 mM EDTA, 30 mM sodium pyrophosphate, 10 mM NaF, 2 mM Na3VO4, protease
inhibitor cocktail)S ¥ 3l A 7] & o] £35}o] #2338 A A& 12000
rpmOl| A 15 WE3F 450 M 4w e] F S odinke Ak B guke
bicinchoninic acid(BCA, Pierce)H & AF-£3} 3t} A5 -2 4X Lammlie 2] ¢l
(62 5 mmol/1 Tris-HCI, pH 6.8, 2% SDS, 20% glycerol, 10% 2-mercaptoethanol-&-

31 95°Cel A boiling 331 Th A& ¥ @A Al R 50 ugs 4-12% sodium
dodecylsulfate-polyacrylamide gradient gel(Invitrogen) % 7]
%5 (SDS-PAGE) 2. 2 -] ¥ %) 3L, nitrocellulose paper(Amersham)= % 8 U,
A o] {5 A% U Ponceau-S= @AY Eho] Wl A o] ek e A HAR S
1 E}aL 0.1% Tween 202 3 €8} = Tris-buffered saline(TBS-T) 2.2 -2 3 5%

o] A

2h3}

o

] -l 0 7 304 ©]/d blocking s} $it). & 914138} CREB(p-CREB), &



11

WO 2017/065541 PCT/KR2016/011520

[129]
[130]
[131]

[132
[133
[134
[135

—t e e

[136]

[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]
[145]

MAPK(p-MAPK), MAPK, &} <1438} GSK3b(p-GSK3b), GSK3b, TrkB, PSD95,

b-actin (Cell signaling tech. USA), & BDNF &4 (Upstate Biotechnology, USA)<}
A 4oCoN A 164 3E 52t RE-GAIZT 5 2 TBS-Toll A 1034 33] Al = 5
blot& 22} &A@} A 1A 1HE <F REG A Z ). 22F 3 A wh-g & 28 A 51

skl gl A o) 7hA 8l 9 A = B-A1-2 image ‘& 8] (LAS-3000, Fuji) &
o3} ot

o
S

N9 FAAE

& W4k F7H 2 meanS D) FATEHS AL, 2 A F
2 window-8 SPSS Program 2| one-way ANOVAZ 4
8FQl 7 F-oll Frol gk A o =2 Q1A 3 vt

—}

R

-1

=
=

ata

I
I

O{lr

=%

)

4%
o I

»

2ol
Fol kol

T

|\

[e]
12 B

<7
0.05¢

d
of

—

AA e 2: MCHS] A AME B35 g3 &9l
2-1. SH-SY5Y Al ¥ H. 3 g 3} g9l

Tt

$-A, 10uM 9] @ E] =~2H(retinoic acid) 2. & A EE F-3FA 71 3=, A7) A
25uM 9] o} & o] = W EHAR,s35) E 5, 10, 20 HE5= 50nM ] MC
A el g 5, MTT o] Al o] & =53t

1A = 1ol YER BRe} gho], ARy sl B = A AIE AR B =S
= 10nM2] MCH9) 98] A E -8 gelslelit).

@)
B
o
=)
[\ &
N
>
o

222.PCNAX BE a7

ABos sl Fr® = A A ZAPE 7397 MCHel 918l A5 =] g115}7]
A5k, 12} 312 2 7 Al X (primary cortical neuron, PCN)E o 2.2 MTT
o] o] & &t 3Tt

-, PCN M 25 R @2] 545, 237] Al e 25uM 2] o}l 2 o] = W EHAR,s.
1) 8 1 3= 2uMe] MCH®}F $H] 2441 7F A 2] &k 2, MTT ofAlo] & =34 3} Kt

1A, 5200 YER BRe} 2ol ARy ssoll 5= A A AFE B ks
2uM @] MCHell ol aff A& glssith.

2-3. ROS A A &3}

MCH7} o} 2 o] = HELE § 5% = ROS A4 A 247t A=A 3 s}h7]
13 PCN A2 5 A §HA] 585, A7) AlE ol 25uM 9] o} 2 o] = W EHAR 4+
)E 1uMe] MCHS}F §HA| 4A3E A & 3 5, Al £ A4 ¥ ROS 2] 4=
& &2 <l dichlorofluorescin (DCF)E A A 3Fo] 480 nm excitation 3} 530 nm
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emission 3} o Al 7431 TF MCHO A2 d&-& SEeR=
antagonist-MCHE AF&3H3Ith 71 A7, & 3a & & 3bol] e vhe} o), AR, 4,
of fr:2¥ = ROS A 5= 1 uMe] MCHell ol &l ZHAd & =elst it

[146]

[147]  2-4.NO AA A &3}

[148]  MCH7FopE 2o = MlEt R 5 5= NO AA oA &371 A=A 7148
A&l PCN A2 E AW ehx] 543 7] M 3E o] 25uM 2] o} 2 o] = HEHAR 4
)E 1 uM®] MCH®} §H7] 441 7F A 2] & 5, Al 32 A NO 9] F£ Nitric oxide
colorimetric Assay Kit(Biovision)& ©|-&3}o] 54 &}3ith. MCHO A e d g &
ol o7 A 517] 93l antagonist- MCHE AF-8-3} it 1 4 3} &= 3d9
LER BFek o), ARy poll Fr 525 3= NO A &3k= 1 uM & MCHell 9] &

S G = 3e= Aol R ¥ = 217 Al 2] AFE o] MCHell
olaf AAHE HAG M o= ZelsHqit
[149]
[150] ALY 3: MCHO] & Ao 4 9 7|5 &9l
[151] 3-1. 5 Z2F A ol 2ol = H|E} FEFo] =0l 1ol MCHE| 715 &<l
[152]  3-1-1. MCH A g ol u}& opd 2 o] En g} 25-359] Fo] & 7] o] wig} gl
[153] MCH A a7 OLO}Eﬂ A5te] Al 1-5-12] Wi} o] ICR & &l A
stereotaxic injection W& o] &35l & i SfnpiH ol ol 2ol =
H E}25-35& 3k 2, 10 &<} Saline, Donepezil ¥ MCHE A €] &}l 11, &}F

2| passive avoidance 6§%—/‘a}§§ = AT
[154] 1 A3}, % 40 el A3} 1Fo], MCH lugS A 2] 3F - (M(1))ell A
FAET ] A DR 7o H o] AR5 ST Ae

glskgit.
[155]
[156]  3-1-2. MCH A 2] o]l u} & o}l 2 o] = w|E} 1-422] W3} &<l
[157] Aol 1-5-29] ¥H © & A 2 ¥ APP/PSEN & 2 A 35 Eol| A 3] 2 1}

=0 A o} o] e} 1-420] WEES Wl o w AT

[158] 123}, &= 500 ek Ao} gho) o ) Ao M =& e o] of e & o] =
W k] %F-&, th 2 (control) T} B] 13}kl MCH ] 2] i (MCH)oll A & #] 3]
Zol5o] 922 Frskgict

[159]

[160]  3-1-3. o & € sjutol Al MCH A g]ol] o gk 24 H e 7 gl 2 o] whg
T 21l

[161]  1-5-29] Wi o & Az¥ wh$-2o] t3ke], MCH 2] &2
o1 31 4 (cortex)®l A ¥ 4 &5 2 o] &5}e] 2ol ahgltt.

[162] 1 A3} & 63} o] MCH -l 4] cAMP response element-binding
protein(CREB), MAPK(Mitogen-activated protein kinases), % GSK3B(Glycogen
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[163]

[164]

[165]

[166]

[167]
[168]
[169]

[170]

[171]

[172]

[173]
[174]

synthase kinase 3 beta) 142F8}7F 25 S 7F= QAT

S 5 794 MCH A 2] B35 v g Aol A A7 Adel] fhofshz vl d S
HAEF o Z Z1% 23 MCH w9l 7\1 BNDF(Brain-derived neurotrophic factor),
TrkB(Tropomyosin receptor kinase B), & PSD-95 (postsynaptic density protein 95)2]
wrlo] B felalAl 271926 S el s

£, MCH A1) 7315 slvbol 45 2183t X 8ol 4 Talet 4 91 213}
o], MCH ¢l A cAMP response element-binding protein(CREB), MAPK, &%
GSK3b 14187 25 2 7FH Rl

ob-& 2], MCH A &] B3}& sfivloll M 5 A7 ddol vhefeh= 2 &
Wy EF o= gelsh A7, k- 99} 7o) MCH ol 4] BDNF, TrkB, % PSD95¢]
L o] B FolstA F7HH A5 Flskit

wketbA], MCHS| A 2fol] ol a4 ol 3] 2 3 afjnfel A 2173
wh A o] Whel & S 7RA T, o] = MCHE] A o)) ol 217 A &40
Bt A v sk Aot

3-2. 35 ATE TF MCHY 7198 23 51} &<l

1-5-3 2 5 10a0] 7] A E W 2l
o= ZHE ol W& g E 7HA AL A=A 2AFSH] #1719 %‘Q
1k5}= scopolamines Ml Y 5 &<t 304 A 2] ¢k ¥ MCHE lug &

o]

5% o] ¥ Locomotor activity, Morris water maze % passive avoidance 2 §1-&
2 A5te]l MCHE] 71999 858 $2135F3 T} Locomotor activity 2! & 2 1} = &=
10bol] YEFU R 31, scopolamine-S- & A 2] $F wFof| A &= v 0. 2 Eolrj] =]
H] 3] MCH A &) w-ol| A= A2 FrARE 235 vebllo), 18k A =8 E719)
o gt RES-& et A, & 10ce] Ve A3 o] MCH A 2] §F ol A
MR 20 e 27142 Bol= Al gko] F7HE & g1kt

Passive avoidance 2§ 23}, = 11a¢l] YEFH A 1} 2] scopolamine&
A g ol A= 7] ¥ o] HAsHG S v MCHE 2] g wroll A 7] & o]

3 A 8] ZF7Fslthi= A8 22139t = 11bel] YEFY Morris water maze 2 &
Aol A=, 3 Al B 3= Wl scopolamine A A #] & MCHE =] ] 3F ol A
ol AAl 719 H ol FX == RS Flsitt

A7 e o] AR, & g o] 2= Fadie!l MCHE A g
ol |, o} g o) = H|elel o3l k= A A A APE I 7] A EtE Oq;‘ﬂ%
T a1, A7 el ol sk il o] ke o] T 9] ! S mtol| A X
F7tety, s A5 B8l FAg A v Ho] X S ZF N
vl A7l MCHY] & 34 ¥ A g X5 a37t -Fatthe 2 glssitt

J

A3 g ol 42 A& A% Ao, & W o] o= 7w Lokl
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AT

[ 1] A2 §3 % = F(melanin concentrating hormone) 2 -84+ 0. 2
Shrobss, B3 H E Sk o = X 58 ofehs] 2=

[ 73 2] Al 13kl oA, 7] depdd &3 5= o} & o] = W Elamyloid
Byell &l = 273 A 3 AL Aafet= & S o= o=,

b | .
7% 3] Al 1 &l glojA, A7) ded &3] T2 E-E opd 2ol = W Elamyloid
proll &l =¥ = S ROS) 2 AAHEE A(NO)Y2] A
1

= & FL
AAsH= A& S5 0= o=, ofsh4 A&,

%73 4] Al 18l oA, A7) debd & T 22 opd Zo| & | El(amyloid
prel F41& Z:Li/\]ﬂ% Zi% SR o= 3}%, ofeh2 A&

%1% 5] Al 1 &l QloA, A7 Y 33 T =+ CREB(cAMP response

131

element-binding protem) MAPK(Mltogen activated protein kinases),
GSK3B(Glycogen synthase kinase 3 beta)2] W& -2 F7FA] 7] = 7;35
5o iz, o3y 2B,

476l A1l JAA, 7] dEpd S T 2R BNDF(Brain—derived
neurotrophic factor), TrkB(Tropomyosin receptor kinase B), % PSD-95
(postsynaptic density protein 95)] W&l T 7]+ A& 57 Q& 3=,
oFstx A E

(73 7] Al 1@l 3 017‘1 A7 B A HEl g dxstolm ] = Xl As
Sqem oz, o 24 R,
P41 8] A2 §3 % = F(melanin concentrating hormone) 2 -84+ 0. 2
Hohe, B H A Bl o i AN E Y5 E
773 9] aoll Qo A, 7] B aA] A e d=Fto|H iz Xl AL
o

Jlm 2

8
B o s, AU/ S E,

o
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