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(57) Abstract: The present invention relates to a pharmaceutical composition for preventing or treating depression, the pharmaceut-
ical composition comprising osmotin consisting of an amino acid sequence represented by SEQ ID NO: 1 or osmotin-peptide con-
sisting of an amino acid sequence represented by SEQ ID NO: 2 as an active ingredient. In addition, the present invention relates to
a health functional food composition for preventing or alleviating depression, the health functional food composition comprising os-
motin consisting of an amino acid sequence represented by SEQ ID NO: 1 or osmotin-peptide consisting of an amino acid sequence
represented by SEQ ID NO: 2 as an active ingredient.
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= St AR
28] deElE 5=
3 By e AWM E ] (SEQID NO:)E A H = opn| 4l E 2
o] Fo]x @ ARE = UM T2 (SEQID NO:2)E HA| H] 3= ofu| Ak AP &2
o]_E,_o-];ﬂ 9 ~1HE =1 (osmotin)- JﬂE]_O] LR _Q_/H oo g GP%g}L: Z/K-]%%
FTEolA Folohi= GAE L= AL SH R 5= 25 W £
X kel et Aol
A7 F= A sl = EfE =, U vbEA s = Q1kke 28 ¢ v
o s}, ¥ whd & 5}17] A g ool o sf gAlE] A skt
o, 5] A3 o= S o AlshE Al 8, 2l o] W §o] 8]
A o] o3l g ¥ = A2 ol
<Agel 1> Al R A7
PC-12 M| 27} 10% Al o} & 7 (fetal bovine serum,FBS) 2 &4 A (3| Y A &

2 2EF Enfo]i)E F353E= DMEM Hl| Aol A 5235 91 aL, 44 1k
W G5 ATt o] F v #o) oF= 28kl

tl 23" (control): DMEM HJ| ] ol] A 48 A] 7} 1l &F

LPS-# 2] 3 (LPS-treatment): LPS-"-% N (LPS 2} A5l &
Hl& 2 23 &9)5 E 3= DMEM i <] ol A 484 1+ bl <

LPS+ & 2% ¥l *]¢] 7*(LPS+osmotin treatment): LPS-"35 (LPS ¢} 5 o =
27 142 8] B & 2 EF 5 8 M)S 355 DMEM W | ol A 484 71
v et mhA) e 2422 © 2w ) A Mt gleh o)w] @ 2R El ]

& 5= 0.4uM, 0.2uM, 0.1uM 2 0.05uM ] t}.

LPS+ L 2R B E}o] = (97 9] o}u] =2k A #] 7 (LPS+ osmotin-peptide-9
treatment): LPS-"35 N(LPS ¢} A5 N-& 77} 4¢3 8] v &2 235
&S -8k DMEM Wl A] of] A 48] 3 vl 3} 5 wiA] e} 244 7F2
L 2R E-gEo| = o §HA v Yttt o) u) @ AR H-JlEo] =9 =
10uM, 5uM, 1uM % 0.5uM o]t}

REAEES 6AF FE AL 5] B4 & el AR E AT

<A 2> A ZAYEE S5 918 MTT o] A ©]

MTT A ¢}(3-[4,5-dimethylthiazol-2-y1]-2,5-dipheny] tetrazolium bromide) =
doldli= Al xS S48 Al AFE-H AT PC12 Al 553 100ul DMEM
1 2] 2] 96-4 Z o] E(1 x 105 Al /D)ol #5343 ch. 2 F ol 13} o]

MEA o2 Fol| oF= A& g 5, MTT A o (5 mg/ml ¥ 23 0] E B3 2] <3,
PBS)°] Z4z}o] ol ] 7hE laL, 37°Coll A 441 k-5t Hl S AT

3 2l (formazan)©] DMSO®! 88 ¥ 3 a1, 242k 2] Aol ] 71%] 3T,

F el o] Ei= 10~20+-5 ¢ 2 ey adkr]ol] o &ff aukE 21t 550-570 nm (L1) R
620-650 nm (L2)°| A 2E& Al o] theh F3 55 543830 2F oDit=
AF3EA AL (OD = L1 - L2), th2 w3} ¥) L3k A . A& g0l o gh M Ego)
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[54] <21 § ¢ 3> ApoTox-Glo, triplex assay
[55] ApoTox-GLO E 2] & & 2 o] A o] (Promega, Promega BioSciences, LLC. San Luis

Obispo, CA, USA). 1FeHal 71 3= 10% 2] Z¥o} 34 (FBS) ¢ A A (U2 2
2 EJ Enfo] ) £33 200ul DMEMe]l PC12 Al £ 96-9 S8 o] E (1 x
105H] /)& B-FE o), A3 o137 o] 2472 o)) k2323 3, GF-AFC
714 2 bis-AAF-R110 7] A& ¥ 5 2 3}3}= A E {54 A ko] 1E o
HA7FE) 9 a1, 3025 0F WHkE 3 A 7E50F 37 °Coll A Wl k= ¢}, 3

A EPLE AEE 48 98] 400/505 nm oA FA4 a1, 54 B4

&l Al 485/520nmol A 578 ¥ AT}, 7L thgroll ZF2=34A3/7 (caspase 3/7) A&
st 7] 98l caspase-Glo 3/7 A €F (100ul)o] B Dol F=71% 951, % A 3

A EF, % cytotoxicity, % 7F=34A|-3/7 A& A4S T

[56] <214 of|4> dopamine receptor 2 W4 A F-d| g4
[57] LS B e PC-124] F o)l A, LPS & $&F& f-4-3 t)5

QLAFEO0.2uM, 0.4uM) == 2 A FEL-FEFO] =(5uM, 10uM) 2 A 2] 51
Dopamine receptor 2 'tH¥# 2 1] 2418 544515l

[58] <213 o]| 5> Forced Swim Test

[59] A 9 A8 (forced swim test, FST)-= 91 2] 4] © & Porsolt RD 200021 A
7|5k vhef ol A H AT g oFstAb A, A vhg-A 5 23 + 1°CE F A H
15cme] &-& Hal = AT (A7 23cm, 0] 31lem)el] 7I'H 2 2 =3kt
HAE AL £ WA EH QAT a2 5 63 F =0l ¥ 5, Alo] A &
A} Al 5, 7] b -2E Aol vH Q2 V1 Fstar, s AR

s
RS R L

[60] <21 ] of| 6> Tail Suspension Test
[61] Aol xol| A Al vl-g-220] e o] W2 HE 2em7F "ol ]

50171 2
o) 25 EQh "oz 179 TS Eal, AV npe-AE WY
=79 7| (strain gauge)oll 2 ¥ ol 103-F vl skt). 574714 ol 28+
HE =& Aestr] g AFH Al adlo] Ao A5 FAds s
WA TE s A A TS ARG AL o8 pE o ®2 SA E AT

[62] <218 of| 7> Sucrose preference Test

[63] A A % H 22 E(sucrose preference) & -3 5H7] 98l vl-g-2Eoll Al F7FA]
BN (EEFY] o)) F H (ball-type sipper tube)7} "4 2FE 50ml ¢ 538 FH L] =
E=2% Aol H7HE )2 Fo6dith & HAEE shr) ol &AM, BE
k-2~ 2718 BE Y HAE F8EHAT BE vhe-AE B 29 AT
GNg BF o) 2R o= A A= A ASEgYh H AE 9,
ap-2eol Al Bl 2E A FAZEEQE 7 A B W ol & 4] ittt Fa7] 9
hebA o] A|zpitof|, vhd B3 29 A &9 o] F Al o] Ao HMA) EE (15417
W 2] = AT} LPS F-o 371 Aoll, mh-g-2=0) Al 24 7F A o] o] 24|k &<t

=
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[66]
[67]

[68]
[69]
[70]

[71]
[72]

[73]
[74]

[75]
[76]

[77]

E/E(wiw) B2 B2 G (wis)S Algato] vhg-2271 2b g g ol 214351
St Z42te] Bl ~E Fu Ao 458 FH A Fo] AU
A AT = A A A ZAA 74 AFH FHE+AT A F)*1002 A8
=A% 9t}
<213 ¢] 8> Olfactory Test/ Buried Food Test
22 "l 2 E /w4 2] A AHOlfactory Test/ buried food test)™= FHA o2] §
ol M+ "ol 54X F&star 715l sl 32412 vt ey 3HE
A& 54T 154 ] =212 3] A&, AN EE 019“3}7(]%
= ]
7h A F o] T2 R i o
<218 o|9> In vivo model an drug treatment
24 /\] 7@7\] X] °] 25-30g 91 C657LB 7 vh-¢-2= (4 th st ol 5& A
g, g 40 i) E =57k 24 E g o Bastal, 124
1

Sh=
1. = L S [e]
SRADE LS S ERI N S

nO{'

2 5 Qrkar 7PE e 3

4
AR &4 2 HE 59

Hz ru}&

2 0
o r_

>

A,
3 u—Zrﬂ”oﬂ"i (o A erlel £ AR 22 AEA e T ARE
Tt ahg-2E ol ol A AW shE thE 479 17 o R 2

3

1. Control group (i.p. saline for 1 week)

2. LPS group (i.p. 250 ug/kg for 1 week)

3. HF diet (4week, oral) + LPS (i.p. 250 ug/kg for 1 week)+ osmotin (i.p. 10 ug/g, 2
times weekly X 2 week)

4. Osmotin peptide (i.p. 3 ug/g, 3 times weekly) X 4 week

A Axp= A dista A28t SEAE AT & 293
(IACUC)7F AN g+ - 2 of] whe} =3 ¥ i}, 2ol ehal o] A & st
&AL s= Hd A3 JACUC) M = A A9 71H S 59
(591 ID : 125) Rkt

<21 of| 10> Western blot analysis

- 28 X 87 S v A 7] AL, S AT AL, ] A ES S F U cortices 9F
hippocampi% A At =gfo] ool AR FAA AT e W £
% £ 9 (iNtRON Biotechnology)°ll A4 o2 S}A| Zi o}, vl 2l &
Gol wel e sle) A

<21 of| 10> Data analysis and statistics

Western-blot bandE 73 3FF 715}t Sigma Gel System (SPSS Inc., Chicago, IL)°l| 4]
W 5 =74 Y (densitometry) & AF8-3Fo] 2708} aL ¥4 @It} Immunofluorescence
A= 757E 7] 6 Image] AZ E o] & ALEsto] H7tE glom L= oo
G =2 AE Q) dlol Bz Hf £ H7 o] 3T 22 (SEM)E YERTE
tlo] €= ANOVAS} Student's t-testZ AFH-&-3}o] ¥4 51 o},

<PC-12 A Z 50 A LPSE -5 A EAPE o] 9JojA] L ~wH )
R SElo| = o] § 7>
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[78]
[79]

[80]

[81]
[82]

[83]
[84]

[85]
[86]
[87]

[88]
[89]

1. MTT o Al o] &] A 7}

PCI12 A2 Z-2]0)] uX) 3= LPS-/d5 o] a3 ¢ e~ P el
SR E e = gutE Lol ] Y& A E ASEMTT oAl o)A &
A8

3333 5 H- A (Spectrophotometric analysis)oll A LPS A #] ¥ 152 th2a- 3
B AL % A A EE SR AR e ek, o amE
@20 E-FEho| B8 A e 8 LFS LPS-A ¢ 1 E 7 Hl A, % A EAE o)
gpolE4 0% Frkshe T (19 1),

2. ApoTox- Glo triplex assay 2| Z 2}

Apo-Tox Glo EZ]Z & 2~ o] A|o] J|E= thx+, LPS 2 QAR HE A 1HE,
LPS 3 @ 2R el-FlEto| = A 152 PCI12 Al ¥ AEE, Al X 54, 7F2 914
3/7 248 St A H AT LR E B @ AR ELFEo| == LPS
A o] 5 M EAES FAIBEAL(CLE 2A), Al E 54 S FAAI7IH(ELHE 2B),
7haubA 377 845 AAA T =™ 20) A A AR5 W Eshar

Aok A7 2R 2 9 AR E g g o] = 9 *"-’“5@1 EARN AR5 8 o
0.4uM (2= &) 2 10uM (2= E-FEto] &) s Lo A 7 §-43h-&
U3 -

3. Dopamine receptor 2 vzl B ghg AE 9 7534

Eolg #H| 8= PC- 124 £ & LPS & %%%%
97 olu 4t o ' o] Fojxl &4 StE @ AW E.- 1}3}0] =5 Ak A
Dopamine receptor 2 TH¥# 2 1] g4 o] F71y gl LPSU} A 2 &t
PC-12M| Z Rt} @ AR EL-E A 2] $t A 3E ol A 1] -2 Dopamine receptor 2
o o] Fu)H9la, o AR A el B8 A w AL A T B e
Dopamine receptor 2 ¥ 2 o] 34| =] {th(53).

<in vivo "}-9-2~ | A E A1)

1. Forced Swim Test(FST) 2 Tail Suspension Test (TST)

HED(LZF 2 2] 2] o] %], HF diet)x 2] = LPS + HFD A 2] 7} 34 3%
ol (acute behavioral despair)©l] 71 sh=A| & Fdst7] sl A =9 HAE
(Forced Swim Test, FST)¢} Bl Y A 2314 B 22 E (Tail suspension test, TST)E
ALE3EITE B H99e oA o g X g3 nhg-2ol A HED A 2] ® mh§-2
S LPS + HFD A g] ¥l w}--2R U 5 7 ke] 4 AL s vk (s 4a 2
54b).

2. Sucrose preference Test 2 Olfactory Test/ Buried Food Test

T-&F2 A FA T syl FE (RS A TE o] A=
A7) #h ¥ sto], HFD # 2] vh-9-2= B3z LPS + HFD A a-ﬂ Th-2aas A
RN 57} A7 2P0 S ARE B © 25 ElFlEfo] £ o] Kol = HFD
A2 vk 2o 4] e AE S Frol5h S7HA 4 20 LPS + HFD A el 3]
nhg-2s0] = 71 9] o g ] X %] QLTS5 B5b).

iy

ae
20
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[90] Egh, 32 H| 2= E ol A= HFD A 2] ¥ wh-9-2= 3= LPS + HFD A 2] ¥ vp-9-2= 3=
8B iz o] AJgol AR 2 RF AL 12} 9 LR EE ol 3

0k 220l M= 41 B T4 ko] 2 7 H TN 50,
[91] 3. postsynaptic dysfunction 24 43 2 1}
[92] Al 2~ BHAA L -2 52 sfjn) o & of] A postsynaptic P} Postsynaptic

Density Protein 95 (PSD95)E AALSHATH Al 26 53 42 th 23 ¥l A],
HFD 7| &) ¥ wh--2=9} LPS A &) | wp--220| 4 PSD95 =520 -2l 1|8}
AaH A Ha Wtk HED A 2] 2F LPS A7 Al i &= Vs ol & #23
U=e HEFHSIA RY, HFD %E+= LPS ¢} §H7] @ 2~H ¥l & A 2]3t= 2l o] PSD
959 W& & AA FTHA A THEO).

[93] 4.LPS /HFD &) ¥l w}-$-2=0]] T3 BDNF/ Akt /PI3K A1 & A& 7 2 Aol A
Osmotin FE}o| =9 g 3}

[94] BDNF / PI3k 21 & A&l )3t HFD &) /LPS A ¢] & @ AW el glo] =9
B A B3 7ss T8l vhe-29] o djvl 4 1 A G 7kskleh A
5t eJJrL‘ HFD A 2] ¢} LPS %] 2] 7} BDNF2] 2F&l & 7k A XA F24 0 &
PI3kE A g S-S JEFATE & 2~ W el E}o] = (9aa) 2] F-©] A] BDNF-PI3k

*JEXJ%“MW HFD # €], HFD A 2]/ LPS A 2](HFD A &]+LPS A 2])ol] 2] 3}
AHE ZF REEAA I HET).
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% no. of viable cells

LPS+0S IPS+0S  IPS+0S  LPS+0S  LPS+0S-p  1PS+OSp LPS+0Sp IPS+OSp
3.4um 02um  Oium  005um  10um Sum Tum 0.5um
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C LPS LPS+03% IPS+0S  LPS+D5 LPS+05  LPS+0S-p  LPS5+0S-p LPS+05-p LPS+05p
O.4um 02um  Olum  O05um  10um Sum um 0.5um

C LpPs LPS+0S LPS+08 LPS+05  LPS+0S  LPS+0S-p  LP540S-p LPSHO5-p LPS:05-p
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