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L
L

-

REA:

L

L

A’
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=

471

[0089]
[0090]

% oluer, 3

:):}
R

shA A

x
%

i)
=
A1

=

=

AN A =
3 A

W\ =
T

L
s B

5 WA 250 mg/kg, 7}
TC

344

SHA

b5
>0
A Fo

= O

°
3 A]

=

b

A, A

=K

9|

2}k z)

of A Age=z Al

o

=

1 W= 500 mg/kg, Ul
o] up

, waAl,

L
L

L
L

1 ;(-“

HAI

10 WA 100 mg/kgo = Foat

.

248

, oA, AlY, dojeE
A, 2

] §:]_ El ol
AR

L

L

245

Aoz 1¢ 0.1 WA 1,000 mg/kg, H}
i

sto] zAE

7

NaA, ERT

A

iy
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i)
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o
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A

2~
=

7]
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=
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=]
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S|
=

X
L

o

[0100]

"o
3
il

W
-

el

0

X

&+
wK
[0
fad
o

—_—

wm

A el A
Apzko] 14 kDa

Fod 50 CollA]l 24

)=}

RLN

tol 75 Tl A 2]

[Sig

o

RSN,

=

1

ksl
H

°

=

D509 FEH|R

ato] 2ol A 641

S

T
H

ks)

=

"

ApgFe] 12 WA 14 kDadl Z1& AA

bl

o

© 509 FHHE
gho] o] 7} (UF)

b gAGE 1
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[
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[0104]

[0105]

[0107]

[0108]

[0110]

[0111]

[0113]

[0114]

[0116]

[0117]

[0119]

[0120]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0129]

[0130]

Algd 1. FYURAE
%42 watersAte] 1A% AA ARvlEIH Y (HPLC) Al2AHloR LC A4S
HPLCVE— 5?4:6]] Agilent Poroshell 120 EC-C18 4.6 x 100 mm, 4 pm ZAZHo] A&F AT}, 47:/‘4%
10 mM Ammonium acetate/ACN; 35 A
(Fucose, Glucose, Galactose, Xylose, Mannose, Guluronic

AAFE 1 509 T

H 2 &9

Lo

Fsto] 80 TellA 5413t &

SS90l 10-2740868

o
e
p‘h
s
o
i
3l
X
rE
d

WAl 5 (Sargassum fusiforme)< AF-g3le] & FFo|h

B Al v S (Undaria pinnatifida) & AHg38te] njo &5

EYUmAeE Al A wk(Saccharina japonica)E AH&3Fe] thAmf

thAl x| Zo| (Sargassum thunbergii)E AFg&te] x|&o]

Al o) B AW (Sargassum horneri)S Ab-g3le] 3

2o gERAE FAA.
AA(p<0.05)= WA

g2o 24 24

1 ml/¥; FYF: 10 pL)slolA

acid, Mannuronic acid)< A}

53 a5

(e} i=]
e} - -
3L 2
A&, EF
O
£33

o EAEAE GraphPad Prism 9 software (GraphPad Software Inc., Boston,
e 77re] 5418 samples t-test

;SZ
f“-ﬂ
2
KS)

1
ErET k9] % Faold g
58.9440.54" 27.0740.69" 86.01+1.23"
18.90+0.42" 13.9240.22° 32.8240.52°

g 2 F
4
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[0131]

[0132]

[0134]
[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0144]

[0145]

[0146]

[0148]

SS90l 10-2740868

X2
TE (Y F%0) g i 324 & Faioldt b

Al 1 58.94+0.54" 27.07+0.69" 86.01+1.23"

EEC 51.6140.71° 17.70+0.37" 69.31%1.08"

EEC 48.00%0.47" 16.46£0.06" 64.46%0.53"

Hl 5o 4 42.83+0.24" 11.3340.06° 54.16+0.30"

H el 5 47.77+1.57 13.58£0.15 61.35+1.72°

H) el 6 45 9740 71" 14.33£0.21° 59.60+0.92"
o] ¥ 20 el upe} o], uamgg] AAe] 10 wel AzE FURAY S0tk thE xFe] Fao]
ol Hlatd] 2 WA 60 Hlste] F 9, @bl B F Faolwhe] o] 12 AL st

Al 3. B3R EF AM & 5

2.1 AiAA E (Goblet cell) & A

ABeta o AlsE ﬂﬂé}o% Tt 23
1493t 433t 713k o

A ool gH
S5 284 gaAdthed 94/
LPS(Lipopolysaccharides from E.coli 026 B6)E ALEEFE o AlEFF 3Y A AdEH FALY]
FFAFELPS 1 ong/ge FAST. AR Ik

% 348 A

i o
>
MY
il
it
2
oo
=°[:'
>
)
oft
iih)
|
BN
>
N
o
-
oo
il
2
N
)
o
ox
N
2
LIRS
it
S
>
it
il

= lax AAE(Normal), LPST 2 AA)d] 175 (A A o 14LPS) 9] vl AFAIE (Goblet cell) 5 =H3 1o

o, = 1bt Adwt(Normal), LPST 2 Aol 1 (HAld] 14LPS)S] S H&E AAg Afxlelt}. #p<0.05,

#%xp<(0.0001; compared to LPS

T lad] EAE wle} Zo], LPS 1 pg/mLs EFFARE AEd PSS AT (Normal)ol wv]ste] v AA

(Gob et cell)®] 7k oF 3uf o] F7kgk A& @Qlsidion, AAjdl 12 LPSwtol Hlsto] w3 (Goblet
1De] 57 oF 508 @ A A5,

T3 T 1boll =AE mie} o], AHgys] FS HE B4 A LPSTS AT (Normal)ol]l B]&ke] wAbA|E

(Goblet cell)9 7} F7letgon, AAlo 1728 LPStel HEe] viAFAIE(Goblet cell)d] 47} A3 A

slsteiet,

3.2 %ol Zo]

tio

A Ao 1

Lipe

=

= 2a% AAt(Normal), LPSw: 2 AAlof] 17 (AA)d 1+LPS) o] & ZolE =A%k Alzloln; = 2b: A7 =
2a01 4 A3k Fo] ol g2 eRdE AHoltl. xp<0.05, #xxp<0.0001; compared to LPS

2a ¥ X 2bo]l EAJE ule} o], LPST A (Normal)oll Hlgted Fe] Holrt foHoz #iste AS
o8, WAl 1Ze Lpsizol HIO}O% ) |7k folg o AoiAm P Norma)e] Holmd AM
He A FAsi.

k1
wW
o
i
ox
N
H

= 3aE AT (Normal), LPST H Lo 17(Rjnld] 14LPS)e] & ZolE ZH3 Alzlo|w;
a0l A =438k Fo] ZdolE gz 2 JeRd Holth. xxp<0.01; compared to LPS
% 3a B I 3pell Al whe} o], wlawdl 1ol Aol LS WAl fre K9l Wbk gle A st

ANEe) 4, Arggay HodA DA (Lipidonics) EA
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[0149]

[0150]

[0151]

[0152]

[0153]

[0155]

[0156]

[0157]

[0158]

[0159]

[0161]

[0162]
[0163]

[0164]

SS90l 10-2740868

71 Al 33 o] LPS A& F3te] Ar#I A AUl dF Frskia Al A5 #Est HAA A
4 BdEe wx 9 I wEE bl ABguls e A4 ?7‘3% High-Resolution Mass
Spectrometer (Waters/SYNAPT XS)& 743} 21 | Progenesis QI (Waters) T@Zaaog HX34 ),

= 45 LPSE oiu] AAje 1t (FAle] 14LPS) 9] Holl A F7ke A& (Lipid) 42| S-ploto]th.

TS, S]] % 32 A7) & 39 LPS tin] AAjd] 15 (A A G 1HLPS) 2] HolA F7kgk A A (Lipid) 22 o
B Ao,
* 3
LPSw tiH] A Ao 1t
tR_m/z Lipid Elemental Ion | Trend|Category Sub
composition class
1 0.99_274.274 C16  Sphinganine C16H35N02 [M+H]+| up SP SPB
2
2 1.33_522.355 PC(18:1(11Z)/0:0) C26H52N07P [M+H]+| up GP LPC
9
3 1.08_302.305 Sphinganine C18H39NO2 [M+H]+| up SP SPB
8
4 1.15_568.340 | PC(22:6(4Z,7Z,10Z,13Z,16Z,19 C30H50NO7P [MHH]+| up GP LPC
5 2)/0:0)
5 1.20_526.293 | PE(0:0/22:6(47,77,10Z,13Z,16 C27H44NO7P [M+H]+| up GP LPE
4 7.1972))
6 1.33_496.341 PE(19:0/0:0) C24H50NO7P [M#H]+| up GP LPE
4
7 0.99_649.527 SM(d16:0/14:0) C35H73N206P [MHH]+| up GP SM
2
8 1.38_339.290 Hippobutenolide A C21H3803 [M+H]+| wup FA FA
9

9 ¥ 3% = 4 9 ZAF upe} Zo] LPST thH] AAlo 1ol A A5l o A3
Sphinganine), PC(18:1(11Z)/0:0), 2~ 7}d(Sphinganine) 52 A &o] F7Ist= S &<

AR 5. AnA $¢% AN 53 54

NIT (New Tank Test) AAWHE &ste] A oM A A AYsle, ol s7glE LA ste] Alu ey
e s-2es ikl (= | 29} Zo] LPSE Fi¥ ABIHAE o] &sto] FFolMe =

4, F =4A A, 774 01%7\17&% SRk o=

%= 6ar AAw(Normal), LPST 1 AAjd] 175(AA o 14LPS)o] Ao e] L2 ZSAHI 2gZolHy
(s##%p<0.,001, #**xp<0.0001; compared to LPS); &= 6b= AA*(Normal), LPS* 2 Ao 17+ (A A ¢ 14LPS)
9 = A9 AYE A 2T o] (##p<0.01, #%%p<0.001; compared to LPS); = 7cx= AArr(Normal),
LPST 2 AAe] I (A Al 1+LPS) 9] F4 o] 5AIZHS S4e 1ot} (+#p<0.01, ###%p<0.0001; compared
to LPS).

% 6a WA % 6col AR wpsh gol, LPSTE ARolMe] £49, F 249
(Normal)3} Wliste] fold o2 gadhe tene] $&30l # :
3]

AA 6] 1 Anetme] Anonel §49 B4, F w49 A, FA o BAgke] FAHE(Normal)
fugo] $9%0] AMHE AL A5
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[0165]
[0166]
[0168]
[0169]
[0170]
[0171]
[0172]
[0173]
[0175]
[0176]
[0177]
[0178]
[0179]
[0180]
[0182]
[0183]
[0184]
[0185]

[0186]

[0187]
[0189]
[0190]
[0191]
[0192]
[0193]

[0194]

[0196]
[0197]
[0198]
[0199]
[0200]
[0201]
[0202]

[0203]

AAA 2. AL A=

A 104 d& FYEANE S Fo| 300 mg
ST 100 mg
+3 100 mg
o}k w4 2 mg

71 AEES XY F T8 A Az mebs BAste] AA

Ao 104 AL FYURARE F30]t 200 mg
A AEZ X~ 3 mg
SEQ A 14.8 mg
ndlE AHol ol E 0.2 mg

e AEA Az wet Aol Aie e Agtd Hadl F4

A AL 4. FAA ] Az

A 1elA DL FURARE $Folet 600 mg
W E 180 mg
FAME B FRT 2974 mg
NaoHPO, 12H,0 26 mg

S=S35 10-2740868

& Az,

SFe] FAAL Azl w1 9E T Al AR dFes Axdn.

A A 5. A AE

A 1eA AL FYRARE S0l 4g
ol/d st 10 g
T E 5 g
QA5 Ee

=

[<) -

s 4% s AAFE Jhetol AAE BAFE 7hste] dA 100 gow x4
N Al =

AA AAE AlzFh

AA] 6. FHA ] Az

Ao 1eA @ FHEANE S50t 1,000 mg
HIERY] S g
HIEFRL A oRAlE] o] & 70 ug
HE}Y] E 1.0 mg
H]E}Y] Bl 0.13 mg
H]E}Y] B2 0.15 mg
HI e} B6 0.5 mg
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s==s5

0.2 ug

H e} B12

HIER C
H 2=

[0204]

10 mg

[0205]

10 ug

[0206]

1.7 mg

[0207]

50 ug

2

[0208]

0.5 mg

[0209]

o

"

oy
ol

ol

7]

[0210]

1.75 mg

A14

AFstolel

10

[0211]

0.82 mg

[0212]

25.3 mg

kvl

[0213]

15 mg

[0214]

55 mg

[0215]

90 mg

[0216]

100 mg

[0217]

24.8 mg

s
o

I A

471e] wEpy)

[<5]
=

[0218]

T Al

) %

L
L

oz

ayl

]

m
=

[0219]

o

oX
ol
oy
H

0

X

el HAl Azl et g7

1o

oy

Ton

[0221]

1,000 mg

[0222]

1,000 mg

<

T

[0223]

100 g

o
ﬂ

ofy

[0224]

2 g

[0225]

lg

™
o

B}

[0226]

7 900 mL

+ol

5]

AAFE 7}

[0227]

ol

[0228]

Nd
ﬂﬁ
ojn

Jo

ojn

vl VSER

L
o

CrdiE=L

[0229]

—
)

HE 9

I;‘jl—

Nzwol wEka 1)

o) & %]
A= B |

[0231]

u7t 7.4

AR 8 15 kg,

2™ 15.04 kg,

L4 955 kg,

[0232]

Al
A
o}

0.3 kg,

2hA 4
Fo] 55 (),

A 0.1 kgS £

]

o

TERA 9 kg, 7FeA 0.3 ke,

o
X

1

23as

ugZ 0.05 kg 2

Ast=d 0.01 kg, HIEFY 0.05 kg,

34 1 kg,
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EHS

Control zebrafish Anxiety-like behavior Depression-like phenotype

Top half of the tank

Bottom half

E2ot3 BHY SEZ BEEY
Distance traveled (m) Control Reserpine (40 mg/L) ol'g}l al a.ﬁ,
‘ o8 T #2
TeTimny S 109 Reserpine : 825,985 =4
EH6
(a) (b) (9]
HE0M 2 2 S5 Az FHO|SAIZ
500 500 - 500
& 400- "l" & 400- £ 400 -
= - =
it < 300 l E 004 T =
3 Fry >
§ 200~ § 200+ § 200~
§1oo- §1oo- §1oo-
0- 0-

T T
Normal LPS &AJo] 1 Normal LPS A0 1

T
Normal LPS &Alof 1
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