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AAld 10 A5 FH

FgdzTd EF5ME(fluoxetine, FLX)I AEF9 FFo|H(fucoidan, FCN) A]zv} AWA  (Sigma
Chemical Co. (St. Louise, MO, USA)) &5 F]83it}.

AHEEZ2A, 260 WA 280ge] 7 A<l SD(Sprague-Dawley)Ad EES ALLs}th. AZ3sE SDA HE(260-
280g) 2 Ad Ao Holx 15 w¢F £ 2HEA (22 £ 2 Tl F&8taL, &A% 5 AFEA AHAA 3
o, 12h Fof Aol S KA A AT

AAlY 2: A4¥ O1F
2-1. Z2E I~ E(corticosterone, CORT) &3

5 BE YWE 25 B 75 AEdA(restraint stress)E 713 & A9

A 99e AN, 49 FE AEs
FAE 7 agd iy 67 5o ® sy B 13 o] vro] HAESAL. 11 FolA, IZEEIAHE
(corticosterone, CORT) &% A g thald= 4 2548 4vfg ¥ S oz HE A uz Adof
AR
# 1
4= AEfA
(restraint stress) = oFE XNz2| Th M=
Y /5
- (unstressed) SAL & (8M0Ix=3) Saline (0.9% Nadl) 4
FLX 08 (YMCIEZ) | 10mg/kg ZEMEl (fluoxetine, FLX) 4
STR 1& Saline (0.9% NadCl) 4
+ = = i
(restraint-stressed) STR + FCN 10 1 & 10mg/kg = RO|Et (fucoidan, FCN) 4
STR + FCN 20 & | 20mg/kg EZO|Ct (fucoidan, FCN) 4
STR + FCN 50 & 50mg/kg F2O|Ct (fucoidan, FCN) 4
FgETd EEAE (fluoxetine, FLX)I A&+ F3olth(fucoidan, FCN)= A& o 0.9% A 2GS
golo] ek, 27 B W TF AEASE ] 08 W, HE A AT, RE Rre
A A, &7 Foste] Al A AREETE. & 1o yERd uke} o], e 2E# s g HAXF B 9
VA 27 0 10AFE] 124 Apolo] 243t £k W @A ALt
AR, AEE @ %o AAAL UL @ £ 5HL Ad o] ofzl A9 3w PR A AL w9
Fd FoiaE B (0 x 7 awol Yol B AEedas ddn. AUEES Fuoudd 3@ 3]
= JHAAIRE, KE AEelth. AT WSt (% 2Ew o] AA gANE 574)9 7 (serun) CORT 3 (WHE
B A 2R)3 Re ST AEdsd GBS SUHE N9 3SR S 18 (24
I, unstressed Z135)S AQd ZE PE IFS 5L A5 2EH2E 71eiSl).

2-2. V5 % ABAEIA B}
MEE e AEdsR GEE $2F 44 FAS b 49 BE RddN $2% ARE 96, Faod
3] o) = o] 1

o
=
(FONE Felstel PF W AAPEY WHES Agstel £2S B, A=
= 2~

sb gol, PASIR 7 %W 7ok 6] IFOR Wrol HAEs. £57)% Whs AEds Zued
s G 24n F MG 4E sEds 2 @%eHd de] dge = 20 Uehd vhe} gt
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HHEE 73 2Bt AT #Aas fEsexE dlsy] Yk, g 2Ed2 25 Fokd wid FE A
T WgE F4s9n

HHEE hg ~2Edsd w281 JEE e A o Aol sk AR I, o 7] AT fav IE ¢
o] 1 7|t ¢t AFHJeH, AXof otgtE | 7A] k. & 3o UEld uie} o], off AEFAE WX
e &4 thxdt (SAL 28)3 Busts o, A5 2EHAE e SR 282 2F B AXAHA AF A
g Btk v, o] 7IzF e FHoltk (FIN S Foldt PE 15 e 2Ed 2o o AF 7art A3
He AL A 4= e, 53] 50 mg/kg FHO|ES FoJdt FE 2HFS SR ZF HwERS o Ao
2ol 7k e AF WIE BYS Fad 5 A,

oyt At T 2E x| 98 AT HA Ayl YElUA Y, T3olds FoJste A9 oy AT 7
2 Z7F QoA AAEQ AT HIR EHETE AL oudi),

AAld 4: AZE|I2HES FH

g 2EY2E PE wHEHo g 7S ), HAle] £713} (adrenal habituation) wiitol] MRHo=w 7+
2FE ¥4 CRT &2 34 75 2Edzd 98 ZA S7ied. g% RT &2 25 F¢t vtgd 73
2EY 2o wEAZ & 7 aFEE SASSY

AGEEL ~EfA 5% A T 5 <E(decaptitation)o] &) A7, H ZEEIAH
(corticosterone, CORT) &% Z4ES f3] @ MES AFAATE. o1& S8, vHAIZIA ¥ HAEE AFH
A 5& A2, R digiedS 3 wEA AF3TE. A2 4000goA4 1027 DA E
B AL AFE H7EA -20To] Bk, CORT %= AlxAte] ZR2EZC w2t E7] o
(rabbit polyclonal CORT antibody, OCTEIA Corticosterone kit; Alpco Diagnostics Co., Windham, NH, USA)
= A3 AR gamAdEAW (competitive enzyme-linked immunoassay (ELISA))So = FHA3AT. A
(2t ®2F E2Z)3 HAFACIE (conjugate, AFAE ZF A(well)ol Hsta, ZHo|E(plate)s EZ
(blocking) §lo] A-=elA 1AI7F &< WAtk 7§, 94 WHZ o7 | Aoz Ade Az A
AX G2HgEAN 2o (ELISA reader (MutiRead 400; Authos Co., Vienna, Austira))Z AF&3le] 450 nmoll

X E3%= (0D; optical density)E =Astg ).

O AR, obF zE#HARE WA 2 $4 dFRd (SAL 2F)3 HES W, e e 2EHAE B
AE T35 I3 CORT S 462.45% (P<0.05) % AAEHA 7kt v, F3o)dk (FON)S v Fof s
RE AS, wEE gF A2EYAR 29 3 CORT 3 Z717F v Asd AL T3 = QAT (= 4).

A 5: FA 59 F3} A3 (Forced swimming test)

L-&=S 93t A HTa2 HAEQ FST (FA =9 sl A3, forced swimming test)¥s AXHF & 2
4 = &9 ol gt} 850 wuE JEES dFH A7 Bt
2|

o =
A A7 s g 545 Bt o] wf, FEAE Foldt

y =
(swimming) 3} #& =3 ¥k-& (escape response)S S7FA 7o o H%5 d5S a0,

A
Ewdt ZEAZet~ AHY (Plexiglas cylinder, 20 cm 2174 X 50 cm %=°])& 25 C 52 30 cm Zo|&E |
Pt o] ZoldA, AEE mEly e rt AUy uide ¥ gt YA HE E, BE 59 JHE
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av@ AR AEeT. 49
ALgste] AR HAE AZE ot

3 W= vty JHiEl (overhead video camer)E
s
2 Hey Bt £ g3 &

=
CHZE 5, HES JAR28E ] BER Ax §, As §-7

O A, 2FEe MEE 4E AEAAE AR QEE AYARS S8 Fold £4 tEF (A vas)
e W BAT $2F FHS nylon, Al 59 ¥ AP ATt TS, Fuk BEF Azre] 3
Adhe 54 oY, W, TR ) Fold TNE BE Aoz A9 2L $8%F 4 @
gt A, Z PEAZ] Fasn U BF Al F5E AL AAT & Ygom, 53] SIR + FONG0 1
FolAE o4 Uz 2 TSAUE Foldk SR + FIX 2E(FY tlzm)d A fAd FEA H28E A
2 a7 = 9o

FAHoR, % 59 A (% Azl vkt mieh o], ZAl 59 s A
%9 SAL TLERTH ¥E Algke] S7bSI9a, olel@ Eab: Faelw ol

ER, % 59 B (SU BF Aol vehd uks o], £33 F/hE A% EAe =9
1= o 1

T #alA=, SR 2Fe] HEE
[e]

o5 Holx gtt.

AN 6: BAgA A= s=2E H=2dR (corticotrophin-releasing factor, CRF) ¥ EZAFA3EAL
(tyrosine hydroxylase, TH)S] WY ZZ 3}t (immunohistochemistry, IHC) ZZ& AHA}

A7) e gd olojA, &5 % AAAGI FHA€E FAmE x5 322 WE2AE (corticotrophin-

releasing factor, CRF) % E]2A4AM38l a4 (tyrosine hydroxylase, TH) W34S &<lstgitt. A7) CRF

= AIASHE- WA FAFPA) 2] H A s L 925 fAF AFo Fodsta o] dEA dew, TH o
A

]
A $eE 2o Aawelsd 2av gaE 5aw deld A

HAZzA g S 93], 7+ TIEolA 3uigle] FEE HEHHEUEER (sodium pentobarbital, 80 mg/kg,
572 FAhoE mHAI7)AL, 0.9% BEAET &S AddeHws ot dRAN o (9 AA), Holof
0.1 M <Ae+E294  (phosphate-buffered saline, PBS)el 4%= A so] U= FT2TA (4%
paraformaldehyde, 4% JEtEFLdste]=) 300 nL2 #F 283kdch. HES] HE F29 EAZ A Este] W
Al FAIZIAL, 4T A 0.1 M 1AREE A (PBS)S] 20% FARL~ N0 T2 HESQTE. Fgtolox
9 (A2FAFA], cryostat; Leica CM1850; Leica Microsystems Ltd., Nussloch, Germany)S ARE3}e] A]As)
i (hypothalamus), Z¥F (locus coeruleus, LC), WAE=EAY 7]A&S53 (basolateral nucleus of the
amygdala, BLA)®] 7F2A2LE 30 m 779 THEHS At ct. CRFSF TH HdS &<lsly] 8, dHe
ol l-v]| Qe ¥l #alk3l g & EAH (avidin-biotin-peroxidase complex, ABC)S Alg3lo] W JM3Ict, &
AL 12k AR goat-anti—CRF antibody (1:500 3]4]; Santa Cruz Biotechnology Inc., Santa Cruz, CA,
USA) 2 sheep anti-TH antibody (1:2000 2]4]; Chemicon International Inc., Temecula, CA, USA)E PBST
(PBS plus 0.3% Triton X-100)°l 3]A3}e] 4TColl A 72A1%F &< ¥k}, 22} A= Vector Laboratories
Co. (Burlingame, CA, USA)ZFE] A, 2% Aol ¥ PBSTO 1:2000.2 3]A&te] Al-gatdr). A3
“d(immunoreactivity)< 7FAIEel7] flal, HHE ABC Al (Vectastain Elite ABC kit; Vector) 22 90% &
oF QlfFd|o]ddtaL, 3,3 -tojolu =Mz (diaminobenzidine, DAB; Sigma-Aldrich Chemical Co., St.
Louis, MO, USA)¥ 0.01 % #3Fstra (H,0,)7F 23 &Ho] 13 St BAslrh, wpxwor - 222 PBSE
Aojiar, Holo] B2 FidstA AHg 5 Eetel=dd JpEAcw &Swidtt. oA+ AxioVision 3.0
imaging system (Carl Zeiss Inc., Oberkochen, Germany)E AF&3lod 7*3}41aL, Adobe Photoshop (Adobe
Systems Inc., San Jose CA, USA)E AM&3te] 7} Aelstict. dH-e 2000 wi&= #+2glar, (RF-¢ TH- &
AR Axe] F= AP aFo s Ras AR o] AR, Ank (L0, A=A 7[A 53 (BLA)
A AT, A EE IvtkEel 389 ZES e E FAHE AYSH:, HWk (locus coeruleus, LC), ¥

=A49 71A¢=3 (basolateral nucleus of the amygdala, BLA)o| EX3l:= @9lwW=# (100 x 100 umz) ]
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@4 (immunopositive) MZe] =5 RIaith. WAL EE wId @R 94 Zert x& Jow 4o
aH1aL, CRF-9F TH- W AxEES = 5 A *
(BLA)OI A s ivt. e ojmx|e] Bieh vz zpoli= @

3 =AskA ekt

BAHZ A= s2E 9E00x (RF) HWEAlS = 6o uvebdl ulel o], AWdl (paraventricular

nucleus, PVN)& X33+ A48+ (hypothalamic regions)el AEA| (cell body)E EA&3ct. =1 A3,

E oA sl (PW)©] (RF W9 I ARl = 151.03% S7Fstsivk. A4 o=, CRF WY

G e 8 24 & 23, SR 2E (= 64 B)o] HE] A SAL LF(% 69 A)F} HlwA], (RF 23

o] Fr#AA TS &l on, STR + FONSO 15 (%= 62 O)olHE STR 1H (%= 62 B)oﬂ Hl el § A3
o

Ardte BAT 4+ AAT. ot RF-PRgAo] WUy 743 sudsd o8] Fren, FIolT (FONE
Folgtel ols) AAeA FEPS vebdith. SIR + FONGO L5 (%= 69 0)o] (RF-HeFA e 4= SR +
FLX 15(% 69) D)3 AS] #Abshaieh.

Lok, E|Z22142k8l a4 (tyrosine hydroxylase, TH)9] W e¥t-$-Ad e = 70 YerA wie} o] Huwk (LC) #
AxA e 7|1A959 (BLA)S X383 WA A9 (adrenergic regions)olA] #4913 OF HE ¥9
Auk (LO)3 A=A 71423 (BLA)OA EZAFA8tE4 (THY WISy Ao v 27 139.80% 2

147.74%% Vb, FAIH R, TH WY g wd +8 848 & 27, SR 215(% 79 B 2 P HE
o] A% SAL Iw(% 79 A H E) vuwA], TH ¥do] FEHAA S7HES gRlsiglem, STR + FONSO 14
(2 79 C 2 @M= SIR ZH(%= 79 B H ol vla} dAs] HadE g + vk, ol vind e
2EY2E 74 HES TH-HY ¢ wdo S7hd #7F F30id (FON)& gl o AASH I HEE
YERATE, mgk, STR + FONSO Z2& (%= 79 C 2 )9 TH-HY YA wdeo & SIR + FLX ZH5(= 79 D ¥
D # %= frAskad .

AN 7: sfulolA o] BDNF (H## 21739 %2AR}, brain-derived neurotrophic factor) mRNA 2@ 7}

S5 BAE wud opARA BNFY nRNA RS BRSHATh BINFE WolM WA wwdR F34
AA WEAAA Fme) AAAT) 43 ¢33 AW wAo] 9l AR deiA Aok,

BDNF (=2 2179921 AF, brain-derived neurotrophic factor) mRNAS] W FFE JAA FTFELANN-S
(reverse transcription-polymerase chain reaction, RT-PCR)°l <J3] 4 2;13}. HES ¥ v}
(hippocampus) & I B 4vtg]e] HEZFH FEaqint. trs Fo, ¥ AL AEHJL ARE A7EA
-80ColA BHaTl. & RNA(total RNA)E &FAFe] A Aol whe} TRIzolA] <k (Inmtrogen Co., Carlsbad,
CA, USA)S AFE3Sle] o 2o 2RE FE390. AH 4 DNA (complementary DNA)E WA &4 (reverse
transcriptase, Takara Co., Shiga, Japan)E& AMg3led & RNAZHEH AHE F4dHAL, PCRL PTC-100
programmable thermal controller (MJ Research Inc., Watertown, MA, USA)E A}&3le] =8lslitt. 25 =7
< Y53 2} GAPDH (glyceraldehyde-3-phosphate dehydrogenase)®] 74-9-, 30AFo]lE, WA (denaturation)
95C, 30%, o]<d™(annealing) 58T, 30%, <% (extension) 72T, 30%; BDNFY 74, 27Alo|E, WA
(denaturation) 95C, 30%, old¥(annealing) 57°C, 30%, 94 (extension) 72C, 30%. EE Xgjoln
(primer)= ZAlAE mRNA AlA2=9} Slo]|EF = Aelgdd+4 (Whitehead Institute for Biomedical Research
(Cambridge, MA, USA; http://www.genome.wi.mit.edu))ol 2|3 A|&H o] TRl AXEQ O] Primer 35
ARgste] HARISIAT. e 22 AVIAEE e ZgpolwE ARSIt GAPDH(406 bp)e S,
(forward) 5'-ATC CCA TCA CCA TCT TCC AG-3'(M<¥WE 1) ¥ (reverse) 5'-CCT GCT TCA CCA CCT TCT TG-
3" (AMEWE 2); BDNF (153 bp)e] 79, (forward) 5'-CAG GGG CAT AGA CAA AAG-3'(MEWE 3) % (reverse)
5'=CTT CCC CTT TTA ATG GTC-3'(AM<EHIZ 4). PCR AFHEL 1.2% o722 AdA EH ¥ o ] H 2n}o]
E (EtBr, ethidium bromide)= AT, 7} WE=(band)$] #%(density)™ image-analyzing system (i-

Max , CoreBio System Co., Seoul, Korea)S A&3}o] Aekslsloict, wel Aw== GAPDHO| Abu]Z o= BONFS}
2o 7+ gl msel w2 At ofs) Hlaatgltt.

j-f_‘l, r

%271eF 3do] BONFO] &

o

A3, & 8o yreRd Hie} o], SIR 1F°] AE 3fmpe Al BDNF mRNA &

e

&
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SAL 1537 vlads o Jds] fgiste AS g 4 Ak, 28y, STR 2459 742 BDNF mRNA 2

A SIR + FONSO LFIA FaA 3 ATt W ke SAL 1E] A4 HES A HaLg
Zol9lon, kA tFTol SIR + FLX 223 % A ELa9r}.

A & rfo

=

oleldt vhbet AnE YU W, Faolde $4FL AEAYE T U8 & 4 vk

A 8: BA Xg
BE 342 A3 23 s 2 5954 AFA T = A¥des B £ EFA
(standard error, SE)E2 XY, Z+ A dist A 19 Fo4dS H|wstr] #18ke] SPSS (Version
13.0; SPSS Inc., Chicago, IL, USA)E Al&3&le] EAHEA

hoc testE AAIATE. TAIA F942 p < 0.062 HAT

1
g

k1
g
~

Fucoidan administration and repeated restraint stress (2h/day)

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 >
it 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Time (day)
Enbod e e
Body welghing T CORT analysis
sacrifice
W2
sacrifice
Fucoidan administration and repeated restraint stress (2h/day) l
1 1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 >
1 2 '3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Time (day)

r————
Forced swimming test

P——
IHC and RT-PCR
analysis

k1
N2
W

124, ® SAL
&/ STR
120{ O STR+FCN10
{3} STR+FCN20
1161 4 STR+FCNSO
112] ¥ STR4FLX

1081
1044
1001

% Body Weight

961 rx XX
92+

L) Ll L

01 2 3 45 6 7 8 91011121314

Time (day)
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