B = i/?/‘* = %‘ ] nﬂﬁl%‘ < FR 2 FT
Bt o R4

FHEEE B FEsF g Ly
FEART % (DSS)
SEFH LY L2 i

PedE RIS
9k %, 4o X EF

R SRR

= g : 10732061

g 4 itz (5136)

FFL P 22020 057 06 F

m7 B Ey | ddEnd (BB 15 T
40% 10% 30% 10% 10%

i ERE X fF
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BEFPHES L2

A= 10732061 % % (5136)

2020/05/06
B
S R ARG
S FERMEE S
r o~ B%
I~
&
R L% % X (ulcerative colitis) E -~ & KR g 0 H AT BB
Rl 22 g *T‘Eﬁ”’?’%mﬁ“ﬁﬂ‘“w?%‘“” BEL KR
BRORMASE CRE FEFIEEL S o A3 A RTRE R R LT

TOARFERIEEHIAPHER -LHFYEAFRIETERT R -F L A
A REP2Z A RIHEFIRF P P NE IR I RFEY - AFTHEALES
k ok X 4 (Sargassum hemiphyllum water extracts, SHw) 35 125 % X 2
Mo LEFREREFIRD AT E T08kDa 2 SpEE A5 £ 180 Da 2 E
“ried o fi 1t %A ¢ 7 DPPH pd AF f‘qé%; EELMZ2 Ly ey
W% % %37 ImgmLSHw 2 DPPH #7% % 5 75.86+£0.70% ; 42§ £
i ;Fi“ﬁi F 5% 83.60+£1.80% > Smg/mLSHw 2_ %<& I 4hic 4 % 40.66+1.89% -
dmre F S % B or SHw H#H3 A 5585 W etk Caco-2 7 LA =S el O
F B i@ * Dextran sodium sulfate (DSS) # i H 2% L2 0 #8632
) B3P 1.5gkgSHwW o S %57 Apt DSS e > L x e ERiE 5
}}%/éﬁ’#ﬂg’i"‘%iiﬁ_iiﬁiﬁaﬁi wgF W F]4+ IL-6~ IL-1Bp 2 TNF-a #RE ¥
7o AR g o e gk EP SHw £ 5 i Fpitey Lpfa sk o

=5
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- ~’%§-'E'li’-‘§—i§:}i:},% ............................................................................................... 6
= ~FFERT K (Uleerative colitis) ........ooovniriiiiiciiiiiccc e, 6
LoFHREET LA e 6
1-1 Ulcerative Proctitis ............cccooiiiiiiiiiiiiiiiiciceeceeeee e 6

1-2 ProctosigmOoiditis ............cccooveiiiiiiiiiiiiiiicc 6

1-3 Left-sided COLItIS..........cccoimiiiiiiiiiiieee e 6

1-4 PancColitis..........ccoeeiiiiiiiiiiiiiie e s 6

1-5 Acute severe ulcerative COLtiS.............c.ccoooviiiiiiiii 7

2. FHEEY LN f—?:)%%‘f .................................................................................. 7
3. BEIWEREFTFERET X 7
AR Lo L R 2 7
S5, FHEBT L2 0 e 7
6. DSSHEFHILET EHR o, 8
ZON A (SEAWER) ..ot 8
I 7% % (Seaweed) ff /1 oo 8
2. i (Brown Seaweed) ...........cccooivveieuieriiieieieiteeee et 8
3. THE L FE (Sargassum hemiphyllum).....................ccooveveeveevcviennreennnnnns 9
3-1 #FEPFES (Fucoidan) ..o 9

R Lt rS 2 10
N B B B A T e 10
N BT B B oottt ettt ettt ettt r e e 10
R - - 11
B2 R FEMHIEE 3 12
= B BRI e 12
L BRERFZZIBET FBR 12
2. BRI I B s 12
o FUF TUFRBE i 12
. BB ER ettt 12
6. ZmBEI A2 I E R s 12
To 3P 3T FFER] s 13
8. — F TV F B IEBR s 13
9. Transepithelial Electrical Resistance #2% (TEER)...........ccccceenn.e. 13
L0, B BB e 13
11 *P.%‘« B ettt eanes 14
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12 RNA ZBNE B ottt 14
13, F SEERF JBIER] oot 14
14. Fprz § R & prsayf F B3 A (Real-time PCR)........cooooeveiviicicie, 14
15, 5052 F]F A T oottt ere s 15
N R B R B oottt ettt be e neetesae e e 15
N B B T IE et ettt et e arenteere e 15
L B B T Bl B oottt ettt ettt eeae 15
TITEE ) 0 - O 16

2 B R D BT et 16
2-1 &% %25 %k 7 R (Gel Permeation Chromatography, GPC).............. 16
2-2 BpE 7 £ P2 (Total sugar content)............cocovueeeerienieienenenieeresienens 16
2-3 FRBEFT 2 B B e e 16
D I (A Y OSSOSO 17
2-4-1 /ﬁ-‘f DPPH (o,0-diphenyl-B-picryhydrazyl) p & # it # Rl =2...17
2-4-2 j‘-‘ﬁ? ARF KRBT R A B 17
2-4-3 FE TABAET 00 3 Bl 18

3. 2P FER (INVIIFO) oottt 18
Bl SR ERIE 15 oo 18
3-2 w32 & (Cell CUlture).........c.ooeveveieiieeieeeceeeeeeee e 18

R I -2 SR 18
3-4 % F HRlIE (Cytotoxicity test).......ocooovieveereieieiiieeeeeeeeeeveveeeeeeennes 19
3-5 wm%p - § *§ (Nitrate oxide, NO) 2 £ R .o, 19
3-6 Transepithelial electrical resistance (TEER)............c.ccccoviiiiniinnnneen. 19

4, EFFER (INVIVO) .ottt 20
4-1 FHERF XL RZFFHNSEE 20
ER P TS (X <36 )TN § J 20
4-2 ELISA ...t a e e e are e e e e e 20
44 A5 B % F1F 2 MRNA £ B s 21
4-4-1 :hb?’s.ﬁf'_ﬁ%‘i total RNA ... 21
4-4-2 F & &% & (Reverse transcription, RT)............ccccvvvnvnrnnnnn. 21
4-4-3 wpER & pri@ 4 F & (Real-time polymerase chain reaction)....21

4-5 .3_5'_1%‘2-‘)?7&*7 B ettt 22
-5-1 27 B e b 22
4-5-2 gkA%-# =% ¢ (Hematoxylin and eosin stain, H&E stain)....22
TR OO 22

B B v B B bbbttt bbbttt tne 23
N A - R U 3 R 23
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2EFELFRESF LI ABm - MBIRIEIRT LR 23
SN EXEEREFRERLE LRI e 23
Lok FF A g Rtk (Caco-2) 2w d 23

ZXESERERFFHAFERES AEF BN ZHE 23
LEEFLFLEHENFHEST L) R R0 - Ehihi B¥F.

.......................................................................................................................... 23
LEEBEFREFHEPRES L) UG E L2 EHE o, 24
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CRE N

w}

- R A

3 K Aop (inflammatory bowel disease, IBD) - f@f 12 F fi2 % ¢
FUDAR > LT A G RS % (Crohn's Disease, CD) % i 5% %
(ulcerative colitis, UC) (Xavier & Podolsky, 2007) = P 5 IBD 5% #8414 % P B
HFARLZERG BRI EATEY S AR ERERS G H &
ThO R GEEGY Y E L 2 YRS EE e R LG KSR
(Matsumoto et al., 2004) - #7 3 45 &} > IBD 0@ 5 & % 5 ~ 5 85 HOb &

(Francescone et al., 2015) -

~EF %Y L (Ulcerative colitis)

1L FFEES LHA
UC - 64 5 u T4 2 B WipT (07 0305 % Ly gpym o 2o
B E B N RS AR i N e g 0 X R 4R R &ﬁ’*@%g_ﬁ
RE2 (AT LESER BT E 0 2018) c Haghk e Z7IF~ £ I ~ AR &
SYRek s GAERME R P Y Few HEH Y *E‘I%J? Y% v 8 UC A LT 3
ulcerative proctitis -~ proctosigmoiditis ~ left-sided colitis ~ pancolitis 2 acute

severe ulcerative colitis °

1-1 Ulcerative proctitis
A A TN EITIMORE(E S ) B % I FrE- oot fﬁﬂﬁi‘ g UC
JEA e G e e

1-2 Proctosigmoiditis
AR E G R B o e A ”p,;’K};_E CEH AR foR g oo

1-3 Left-sided colitis
BRI F W Pl RESLoF RS o R FBELIF HNEECEH
N s ZFEBR R LR

1-4 Pancolitis
BUMEE FHBES o R L OEIE R oR R R F M E R
¥ e
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1-5 Acute severe ulcerative colitis
LL%@ J-p% Y i FE L '?TSv‘vr;]f,: ﬁgfﬂ;i—%ﬂﬁ,}fiﬁﬁf(éﬁ&iﬁﬁ ~ X
B g \Jf’g—‘fr'jﬂ,zxia °

¥

B
|l

B

|k

2 RPREY CAERE
UC > IBD en#E P — fé> & 23k & 2 R 2 ﬁ“ii"""&:,& R - N B
FERLME F UC g2 F2EEFE i 29 - UC é_f;‘/?mﬁf x5
ELFAPG 12 LREFEAFELLBENE 350 4o 4 UC BF
PLEERE G A BI L LALe (R FF LT EARE § 0 2018) 0 AL x5
—r‘ 7“@% dhp F o UC e 2 Fapshpe g » Fletdap] UC # 2 Fant A2 384 R
2EYFea it M (Weietal,2017; Chiba & Komastu, 2019) -

3. BERTAREFTHILET L

BEE P R R B d g b e ?f Baf %) o AR A
B iins v M2 Bl 0 A BBL AR ERY FA SR p A
I%E' MR fepr 2 2735 789t Al Lokt U (Duchmann
& Zeitz, 1999; Xavier & Podolsky, 2007) -

4 FFEES LLRF K

UC enfFjics R F B2 w2 2343 (Arita ef al., 2005) > F]pt 8585
e gk v LR A E Mo AR T AP 0 &) RERRS UHAP
Interleukin-6 (IL-6) € ~ € % 3R (Rogler&Andus 1998) » ¥ IL-6 & Flak ik e
B DSS FEZFH RS LR G B AR 1 (Suzukieral,2001) o &% if
R FHPN ot REF LA KA FMP » 7 R IRIT] tumor necrosis factor-

alpha (TNF-a) % IL-6 &4 (Jeonetal., 2016) °

S. /ﬁ'}; 'H'—v?%g% ~'I‘r'$

P& foek L8 IBD hd fE31 & 5% > 2 (Lean et al., 2015) » i&
gt a €0 FIR*  S-aminosalicylic acid (5-ASA) ~ & & FIFE ~ fo 31008 75 A
do B A 0 T g é”iﬂ*ﬁai REG o FEFISR BTSN FE R OR L
AR TR 2E SRS GRS
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6. DSS 3 ¥k B8 L

Friidh B F % & (Dextran sulfate sodium, DSS) 2% L 3] 8.9 w0 & % & 5
B L KA 2 - o DSS $H 4 A LA ¢ BB R R
(Okayasu et al., 1990) » ¥ 3w i ~ FF ~ F A G fodF Lwre zE (Cooper et al.,
1993) - ’u‘:‘_f’_ﬁ%‘«éi ' DSS ¢ 3ldAe ] B EER E ket 4 dmre s 4 > ip A
A& Mol UC jkap iz o Fpb - DSS 3 Eeni % LA uif £ 7 H

Z ~ 7% % (Seaweed)

1. /& % (Seaweed) f§ 4

A G EA S FEG ARG LR ET R R o g R A R Ry
AT FAEA K AR AR AR o * S B ET REE ) e
SR H e AT L F ARG 0 R R S T bk R %
WERAHEE RN o R B ERTEAFLEL > - RFARPREY
AP gt o AABRRPMINZIZT LG AN EY R
(Cyanophyta) ~ s #% (Chlorophyta) - 4% % (Phacophyta) % ‘= % (Rhodophyta)
(Wilkie, 1968) » E 4 & 55 2000 f6 - 2 E30% %7 gl 65 8% ¥ 51 £% 2
ai NG 14720 0 A ERES St Bl E 13 %0 FF
bk gF 1500 > 4 B3 E Gt bli 9% § 3 E&% % a2 £%F o
LT 4000 4B A EATEEY b Bl s 98 %0 §
ARFIEEEAERATUIFLIES RS RB RIS
BY ERLRPASF R S E k2 AERL RE 24 K (Sanghaetal,2014)-

AEATEFIAR o d FFIRF Y HBE o LA EF PEREREL L E R
A5 2 R MR PR AR ERAEOL 600 fEr b o b 304 T
AiaEhy - E2d > PXBRBRRCARE TV ERFTSHEE S LR T
354 EREME A LEBENER X FFENPETA P AR eERE Y
EHERS - LBAJFAIFTRAGHBAE AN EFLEEEANNE e T
IEINC RN RN e -
MALANMFALD A KRBT FRITEBEF B W TEF - SFE AT E
BN A NBRBEELELE AR o KB AT ERE S
ot E e P AR LA R BN 0T 0 [ 8 B RV A A
TSR LRI AR SR g R A& (M0 2005) -

o

-

T

WG R TR RS T A S

2. #% % (Brown seaweed)
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e s S d fo BWE e d foo Hppd Ak d DIET S 0 2
EPdothE R e r%vw&doﬂﬂﬁﬁ%wa%mL ’E“*%?sza‘@
Beg o Fprra<qaFt L o BHY B AR AR AMRE BFVE 23 o

S AN O g«gfﬁgn,;k J~ A T8 k&% | (Hwangetal,2010) - 22 2 4 &
&ﬁﬁ%w&*ﬁéia’%ﬁﬁ&%a‘c‘ﬂ&ﬁ%iﬁi%7*’%&%@
ZF 2RI b EZE (fucoxanthin) » w ¥ T4 o X & A % 5 EKE
(laminari) % 4 #% % (mannitol) (Amsler & Fairhead, 2005) - ‘n®z f24 & & » p & d
Fags o Ed RGeS FI R G R R PR LS
Fe 2o A o “f‘ﬁ‘«li HB1E2 s 1 E* R o REFFT UG > ¥ LG5
* ‘Z‘%—v%hjt:'* »Fl g Bend 22 AP Ag VAR LY Eom s
FHEL A (2 4&5@{ e B ATEP) 2 (AF g ) S G e
F ;\/ar}%“—’#ﬂﬁ'wﬁw@: EF \7"?§M}|;JQ\.1‘:;‘-;4% ,;;Lp;%sgpﬁ v e
P bR o BichuR % (Cock ef al., 2010) o @ 4 #Fcs A4k > P a0 @
2410 £ 025 B 86 F& (F 0 2005) e

| =

\

i = 4%& %
jut

L\\

LEE L E (Sargassum hemiphyllum)

d AR E U5 EE (Sagassum spp.) AE 2B F o TE L E R LA
% % (Phacophyceac) % % % P (Fucales) 5 & % # (Sargassaceae) 5 & &/
(Sargassum) > EARE X F 4 T 24H¢ T A Lt ER HEF R AL H ugE
BEFRL L 0 EHH LRI P R BRI 210 B - #le
IS SRR SRS $ 5 E S L SRR S8 KU ELhAs
T oop B 2 ENPRFIIMIPTA T RL G oy e
23

1 ¥ % (Huynhetal,?2011) -

3-1 #%& %" (Fucoidan)

WEpERT 1913 #45 =cd Kylin pibiEs 2 4ET  ~ LR R IpL £ %
K PpEFifafy (Chizhoveral,1999) > 5 -kKiz i ad'a > § 7 L-2 %pE (L-fucose)
% Fifafig 75 B (Sulfate ester group) » i & 7 i 3tAh R {r— LA X g FEH P (dok
ieis )¢ (Lietal ,2008)c 4% b3 5 A7 7 ¢ e REF L5 § £ 4 2530
ey o B L Ul A PR FURLL TR S RS A SRR LB
W e B LR T R e d 0 g e B # E 54 2% (Berteau & Mulloy, 2003;
Cuietal.,2008; Dore et al.,2013) 7 7 # P 5% £ ) B3¢ » Cladosiphon
okamuranus 2_#% ‘/ﬁ?ﬁ%“éi 7 'E MR e F]F IL-6 o J\:L 7 »z (Matsumoto et
al.,2004) o gt b o f AP RS L L BP0 F o AREPER L Y A A A BT M

S H Pk T e 2o Lok (Koetzner etal.,2010)



[EY

N

FoR o RERVIAE

- L EE R FREA

Sargassum hemiphyllum
water extract (SHw)

GPC

Total sugar

Sulfate

Antioxidant

- ~wme Rk

Ferrous ion
chelating activity

DPPH radicals
scavenging assay

Superoxide anion
scavenging assay

SHw

Caco-2
— LPS
Transepithelium .
MTS assay electflca‘l NO production ELISA
resistance test
(TEER)

Inflammation-
related
cytokines

* IL-6
* TNF-u

10

I

RAW 264.7

MTS assay

NO production
test




1 = ~®PFR%

Male BALB/¢ mice
6 weeks old Sacrifice

o o | 2.5 % DSS : o
I_ Water, SHw _l

(Oral Gavage in mice)

2
3
4
5
BALB/c
[
[ | | 1
Control | |comol +siw| [ pDss | [pss+shw
| | [ [
|
[ | 1 |
. . Disease Activity .
Body weight Food intake Index (DAI) Sacrificed
|
|
Blood Spleen Colon
| [ . |
ELISA measure organ measure organ Hlstopath(?logy RT-PCR
weight length analysis
I I ]
: « IL-6
Inflammation- related Hema'toxyll'n &
cytokines eosin stain * IL-IB
¢ TNF-u
© OB . iNOS
* IL-6
* TNF-a
6
7

11
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IR SRR e R
- R HHE

L #R&RFLE S5 5 875 R

L ¥ 8 k% (Sargassum hemiphyllum) > % p & B RES oL & (5-6 7 ) -

2 HEBFLLEE

Dextran Sulfate Sodium (DSS; MP Biomedicals, Santa Ana, CA, USA)

3. &

Pullulan (Shodex, Japan)
Fucoidan from Fucus vesiculosus (Sigma-Aldrich, St Louis, MO, USA)
D-glucose (Sigma-Aldrich, USA)

4 fF %

a,a-Diphenyl-B-picryhydrazyl (DPPH; Sigma-Aldrich, USA)
Ethylenediaminetetraacetic acid (EDTA; USB Corporation, Cleveland, OH, USA)
Iron (II) chloride (FeClz; Sigma-Aldrich, USA)

Ferrozine (Sigma-Aldrich, USA)

Gallic acid (Sigma-Aldrich, USA)

L-Ascorbic acid (Sigma-Aldrich, USA)

Nitro blue tetrazolium (NBT; Sigma-Aldrich, USA)

Nicotine amide adinine dinuclited reduced form (NADH; Sigma-Aldrich, USA)
Phenazine methouslphate (PMS; Sigma-Aldrich, USA)

Potassium persulfate (K2S2Os; Sigma-Aldrich, USA)

5. im% tk

Caco-2 (Human colorectal adenocarcinoma cell, ATCC HTB-37)
RAW 264.7 (Mouse monocyte/macrophage cells, ATCC TIB-71™)

6. miesz k2 2H R

12
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Dulbecco’s modified eagle medium (DMEM; Gibco, Gaithersburg, MD, USA)
Dulbecco’s phosphate buffered saline(DPBS; Gibco, USA)

Dimethyl sulfoxide (DMSO; Sigma-Aldrich, USA)

Minimum Essential Medium Alpha Medium (MEM-a; Gibco, USA)

Sodium bicarbonate (NaHCOs3; Sigma-Aldrich, USA)

Trypan blue (Sigma-Aldrich, USA)

0.05 % Trypsin-EDTA (Gibco, USA)

Fetal bovine serum (FBS; Gibco, USA)

Penicillin-Streptomycin-Amphotericin B Solution (Biological Industries, Beit

Haemek, Israel)
7. % 55 X

Cell Titer 96® Aqueous MTS reagent powder (Promega, Madison, WA, USA)
Phenazine methosulfate, PMS (Sigma-Aldrich, USA)

MF-Millipore™ Membrane Filter, 0.22 um pore size (Merck Millipore, Burlington,

MA, USA)

8. —F 13 2 3%

Lipopolysaccharides (LPS; Sigma-Aldrich, USA)

Sodium nitrite (Sigma-Aldrich, USA)

Sulfanilamide (Sigma-Aldrich, USA)

N-(1-Naphthyl)ethylenediamine dihydrochloride (Sigma-Aldrich, USA)

9. Transepithelial Electrical Resistance #5% (TEER)

Dulbecco’s phosphate-buffered saline (DPBS; Gibco, USA)
Hanks’ Balanced Salt Solution (HBSS; Gibco, USA)

10.R =& ¥ 4

P PR ARG b4 7 w2 BALB/c 5 % |
SRR RE R R ke B B 12 L EEIEED
§ovid BH B FIOL B AR PR HBFLR E R R

13

SRR Y SR



1 1l %3

2 Ethanol, EtOH (Orhiyo, Taiwan)

3 Xylene (p * , Taiwan)

4 Paraformaldehyde (Sigma-Aldrich, USA)

5 Paraplast tissue embedding medium (Leica, Germany)
6 Eosin (Merck, Germany)

7 Hematoxylin (Thermo Fisher Scientific Inc, USA)

8

9

10 12.RNA 5% %

11 RNeasy mini kit (QIAGEN, Germany)

12 RNase free water (QIAGEN, Germany)

13 High pure RNA isolation kit (Roche, USA)

14

15  13.F $#&&xF RBidR|

16 5X RT buffer : 250 mM Tris-HCI (pH 8.3), 375 mM KCl, 15mM MgCla,

17 50 mM 10 M oligo (dT) 15 primer (Promega, USA)

18 10 mM dNTP mix (Promega, USA)

19 DTT (Promega, Madison, USA)

20 M-MLYV reverse transcriptase (Promega, USA)

21 RNA ribonucleus inhibitor (Invitrogen, USA)

22

23

24 14 %z § R & pvsad F B#E M (Real-time PCR)

25 2x qPCRBIO SyGreen Blue Mix Lo-ROX (PCR Biosystems Inc, USA)

26 10 uM primer (Beacon Designer 5.0)

Gene Forward Primer Reverse Primer
GAPDH 5-GCG ACT TCA ACA GCA ACT C-3° 5-GGT CCAGGGTTTCTT ACT CC -3~

iINOS 5-TCTCCCTTT CCTCCCTTCTTCTC-3” 5-ATG GTG CCT CCT GGT GGT C-3~
TNF-a 5°-GGT GTT CAT CCATTCTCT CTAC-3° 5-CCCAGCATCTTGTGT TTC-3”

14




IL-6 5-TCCATC CAGTTG CCT TCT TG-3~ 5-TTT CTC ATT TCC ACG ATT TCC C-
3
IL-1B 5-ACC TGT CCT GTG TAA TGA AAG-3~ 5-GCT TGT GCT CTG CTT GTG -3°
1 TR FER LA R 3T
2 15.5m¥% F|F £ 45
3 Mouse IL-1B Quantikine ELISA Kit (Research And Diagnostic Systems Inc,
4 Minneapolis, Minn, USA)
5 Mouse IL-6 Quantikine ELISA Kit (R&D systems, USA)
6 Mouse TNF-a Quantikine ELISA Kit (R&D systems, USA)
7
8 = ~REXKA
9 o = ¥k kg pesr BXS1 (Olympus, Japan)
10 F 7 © % (Thermo Fisher Scientific Inc, USA)
11 E 744 g ® (Labber, USA)
12 B 7 2i0% ¥ (Model DW3, Heto-Holter, USA)
13 % »xac i 4P & 47 &R (ASI Model 500/501 Pump, USA)
14 ® MR FHEREE (Colbox, USA)
15 ® P ik 4p & 47 R E  (Jasco, Japan)
16 5] 2 &g pic4s ECLIPSE TS100 (Nikon, Japan)
17 #cF 3)-kis #% SB-1200 (Eyela, Japan)
18 Biometra T3000 thermocycler (Biometra, Germany)
19 Exigo = 3% & 47 % (Medonic, Sweden)
20 ELISA reader (nQuat, Biotek, USA)
21 1Cycler 1Q multicolor real-time PCR detection system (Bio-Rad, USA)
22 pH Bl = %® (pH Meter F-71, Horiba, Taiwan)
23 UVP transilluminator GDS-7900 system (UVP, Upland, USA)
24 Z233M-2 pcg 314 (Hettich, Germany)
25 Z383K % i# 4 A3 (Hettich, Germany)
26 Millicell-ERS resistance system (Merck Millipore, USA)

27 = ~REE

2

1. Rk SUA

(o]

15
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LR kRt p RoRiFRIE A O F RS2 50°C B b % 48 ) P
EARFEQG ML RRPEEI L A RAIES > L L EL EEEL 0 %R
R R

-1 L¥5 B EHKTBP

BLE R LEES (2) & ddH0 (mL) 2 1:20 »“HR 24 5 43 100 °C »
EPeo ] [P BER A bt SRS RAEET S0°C R AL 3 )
R 100°C ¢ AR RSB 4 b 1% g% A h Rk S e £ 12 5000
rpm s 15 A& eh P FREFARE FIETEF TS L EE & ER
K ZBF (Sargassum hemiphyllum water extract, SHw) » 33 @ fa i * (80 »
2012)

2. Hh&EFe 4T

2-1 #% %% & +7 R (Gel Permeation Chromatography, GPC)

543 B4 454 % Ohpak SB-804 HQ # 1 (8.0 mm ID x 300 mm) » A 45 2.
WEaREEE 045um JphiEig e i r 20ul & F B R N3 I LI H
#o4p o2 55°C T ik 0.8mL/min iE{7AH £ o L3783 e B (Refractive
index, RI) # ] o

2-2 3.9 7 £ Bl % (Total sugar content)

12 D-glucose 175 M 5. > s blfel 7 kA g ER B & > Bk e F
LG B~ 200 L E B AR F o e r SuL 2 80 % ¥ 0 £ e r 500
pL 2. 18 M HaSO4 » Fib Fris vt & 490 nm T R Tk K iE » S #-He k@ p
EEAE G i

23 SRR

BaCl, buffer : 2~ 0.05M # i+ 4% (BaCl) ImL> 2M frps SmL - 0.02M &%
fed 4 4mL > 2B ¥FPE TLE X 50 mL - Na-rhodizonate solution : P~ 2.5 mg
Na;CeOs % 50 mg ascorbic acid %> 10 mL eh3 3+ -kis > mgH#HFH €2 2
50mL 54 5 30 Ao B 0.1mL e » IN B (HCHO.ImL > B 100
°C TRfE 1 ] PFS > 3 60-65°C *H4a7 @ B % > ic% &4 » 0.1mL >
@3-k e r 04mL B ¥ 2 0.2mLBaCly buffer {= 0.3 mL Na-rhodizonate
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solution R &£353 {8 » B3 2 5 i 20 445> 3" 520nm TR XK {E o T d
» B f

Na,SOs #rifz &8 w M4y S itz £ + % pg/mL(Dodgson, 1961) -

2-4 HuF 1 an 4 %k

2-4-1 '}i-‘,f DPPH (a,0-diphenyl-p-picryhydrazyl) p o zi% 4 P 2

¥ L L4 ?{;gﬁ # &% (Hydrogen donor) X,Fi"f EiEE tp o
AKRFF|FrHF L4 F Biei7 ;5 d 3 DPPH (CisHiaNeOs) - f87 § A #icip %
T Eepd Ao 517nm 3 gk kiE o Flyty DPPH AL 7 5 23 aw ?
i BB AT - BT RS ER RREGE T TR R EAR AT
4 [ § DPPH o i 4 485 » £ % 3 DPPH: + AH > DPPHH +A-
A LR SRR T 2 i pd A2 2cdk o o722 SR ERYE
+ Img/mL> @ FH2HFFS ~BRR S Iipdl%e ascorbic acid fe il + 500
WM LA A 250+ 125 62,5~ 31.25 ~ 15.625 22 7.8125 uM 2 k& o B
100 ul # &> 4c > 100puL R 5 0.1mM ¢ DPPH 7 fRi3 % > #F-k#% 30 &
i 517 nm Rl EA KBS > Bk E A 2 258 DPPH § o ik &
(Shimada et al., 1992) -

2-4-2 -;ﬁu,f RF RN A BT

flw 2ApEF R ALk A 4 AgF g (02) £ f1* NBT (Nitro blue tetrazolium)
&p] AR r‘%‘}%“ﬁ% A2 § M2 #+ ehiv 4 o PMS (Phenazine methosulphate) ¥ NADH i*
* ¢ A 442§ 1edpS o NBT #-2 :B R = deformation> #t i* &£ 3 & 560nm £ 5 &
L STk % > F Pt 560 nm Vl%ﬁtfﬁﬁjﬂi%i’gi PEgp 3 chae 4 A F L o 0.1 M
phosphate buffer (pH 7.4) el = 120 uM 1 PMS ~936 uM & NADH % 300 uM
e NBT ° #-52 & 3 p& (Gallic acid) ¥ # &4 PBS /4% > fe®l= I mg/mL > I
BFHL AR N BIEA 2B S0uL A bk A PRI B 2 S0 uLPMS ~ 50 uL
NADH % S0uLNBT /R £ {8 F & 5 445 0 >t 560 nm T jp] T H ek & o #ex sk
B AN EATE BT “,ﬁ% % (Robak & Gryglewski, 1988) o F Ji ;% 4 :

NADH + PMS + H" = NAD + PMSH ;

PMSH; + NBT - PMSH - + NBTH -

PMSH - + NBT - PMS - +NBTH -

NBTH - + 02 €> NBT +H" + Oy

17



v B~ W N -

O 00 N O

10
11
12
13
14
15

16

17

18

19
20
21
22
23
24
25
26
27
28

29

30
31

2NBTH - = NBT + NBTH, (Deformation)
RF BG5S (%) = [1-(F % 560 nm /76 % 560 nm (T A iE i
F YA 2w k7)) x 100 %

243 Ko b TABAET i R

B REES P TS (FP) F b RS g A H g ey
W F T g (7 o f|*% Fe’™ ¥ Ferrozine & & # ik & 562nm € F & ¢
F e 7 @i B8 Fe?' b i 4 sk B F b o 3 EDTA 2 #5172 PBS
BiE S HEHEA N BER B 100uL 7 FER RS & A 4 50 uM
Ferrozine 2z fypid&d i (pH 7) 2 10 uM Frphdh (F4dp+ Rif) > R EF ﬁ%
2 JPE 3 562 nm TR T HBRE > B kB A N E AL TS N
(Danis et al., 1994) -

THEFEEF(%) =[1-(F& 562nm /3 v 2 562nm (i zF TP
e A z_ w5k 7)) x 100 %

3. =% R % (Invitro study)
3-1 m% RS T

3-2 ¥z 32 % (Cell culture)

Caco-2 w32 %> 37°C~5%COy (BT » # 153 X { # MEM-a 3 %
i (3 20 % FBS) e 4§ fmre pb B 3t 10-cm 32 % %2 5 /4 4 80 % FF > #32 %
ERY R RM “ﬁ’: B FA* 10 mL pips ¥ 7% (Phosphate buffered sahne,
PBS,pH=7.4) #ixm =t » 4r » lmLTrypsin—EDTA(O 05 % trypsin, 0.53 mM EDTA-
ANa) *cr 37°C $2 %4 5 Akh o & % WALEEH BIEPE > 40 » 0.5 mLFBS #
ik Trypsin-EDTA F i » 2o {64 » 10mL 3 &% % T fmve T jg 3t dpa g @ > 1y
180xg~4°C #rw 5 A4 2 f P o 10 ImL 3 &% w3 3k 4cimbe o 30 AT
1 10 - cm iﬁ%';fé',‘?]ﬁ SmL 2 %% ~2mLFBS 2 025mL ‘" & 5% » 44
11 37°C~5%COr BEFEERAIRALE L HH80%-

3-3 % %1%

E A FY w5 2x100cells/mL o 12 it 32 & B s He(s 0 R
FLFEFATFE A e REE 2 F 5 % DMSO (it #)2  10% FBS e

18



O 00 N O U»n

10
11
12
13

14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

BREFRE R S ImL BRfodF 2 R84~ F 180 Bk F o g £
B -80°C 3 ifpid 2 S FENRAEFH E G

3-4 % # LRI (Cytotoxicity test)

& F % F# * MTS assay ° MTS (3-(4,5-dimethylthiazol-2-yl)-5-(3-
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H- tetrazolium, inner salt) > Z - f&
Tetrazolium ssalt = & £ Fod *tEmiz 2 2 R4 € 2 2 NADPH # Tetrazolium
salt BB 244 ¢ o Formazan » ‘w%% 155 #c¥® Formazan thi4 24 8 & i o % 10
cells/well &1 Caco-2cells &> 96 it4 ¢ » Bt 37°C~5%CO2 B % 7 B 4
24 P PRI o aEAe 3 R R RS A 48 ) BF o 4R F 4 20 pliwell MTS
reagent {$3t 37°C~5% CO2 # % a2 % 1 -] P> 2 ELISAreader | % 490 nm
3k & (25 0 2013) o

3-5 Mm% p - § i § (Nitrate oxide, NO) 7 & B _

#-2.5 x 10° cells/well &1 Caco-2 ‘m¥e &>t 24 344 ¢ » & 2 X { 4 lmie 33
AAEIwmeasit (14212 ) - BFRIRPEARAZHKSE 1pg/mLLPS &
mrE s R 24 P PBF o BK - 100Ul B R RES D] 96 4 ¢ > & 50 L N-1-
naphthylethylenediamine dihydrochloride /% /% ¥¢ 50 pL sulfanilamide % /% # £ 10
A dg {8 0 550 nm R Rk B AR E O Al e (Nitrite) 2 £ (Yang et al.,
2019) -

3-6 Transepithelial electrical resistance (TEER)

B e A B U4FPE R e 42 /62 24 34 transwell plates b o % apical
side(AP ]) 4c » B A& 5 5 x10* cells/mL z ‘% f& %% 0.3 mL - basolateral side
(BL )4 » ‘m% 32 %% 07mL % 48h i&f7die »7 3 35 24h 3% » wm
BA& 15-21 =8 3w r it 3 H K% - TEER # * Millicell-ERS resistance
system (Merck Millipore) :& {7 /p]<_-

r1 PBS Eiklm¥e {5 > 3 F > transwell F T & % 4c » Hanks’ Balanced Salt
Solution (HBSS) o #-4& &4 ~ AP RI¥ % 6 | FF > % {é#% LPS (1pug/mL) 4 »
BL ®]¢ 24 e a0 (To) friad@iFd (To) » HRIE TEER & -

TEER 3+ & = ;%

TEER Qcm? = (T 24 -Teontrol ) / (T 0 - Teontrol) ( Q) XA (cm?) © Teontol 5 #
w4 k2 TEER @5 A 5% »c%% # (033cm?)-
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4. # R %% (In vivo study)

4-1 FrH ey ko R d P HtE >
AF K- 6 Lzl BALB/c /| BB % - s > &4 0] B4* 25% (w/

v) DSS7 % it {7kt o A sk m ¥ Bf=E A~ 2> =u A i control ~ DSS -
DSS + SHw % DSS + SHe -

Male BALB/c mice
6 weeks old Sacrifice

° o 2.5 % DSS j°j}
|— Water, SHw, SHe 4

(Oral Gavage in mice)

42 # Jpié 6543 % (DAI)

BB 4 B(DAD Y § i s~ & (ARl E4 2 F A 2735 (Jeon
etal.,2016) -

DAl #; #icg= 4

WE e 0 = 1*1%
1 = % 5% 3 104
2 = 10% > =3 [
3 =3 10%: < 159
4 = =3 15%

L QAR 0 =%k
2 =#a Ak
4 =i

B AR 0 = 1%
2 = EMche
4 = FKEdn

4-2 ELISA

JORBRH S R 0 Mk B 3500 x g, 30 AL > R B Fi it §
cytokine | %_» L #- capture antibody coating % Coring™ Costar™ 9018 ELISA
plate 4°C overnight » & * wash buffer 7% 3 = (& =t 250-300 uL) » £ 4c »

blocking buffer *c¥ £ 1 -] ¥ > * washbuffer 7% 5 =t{s » 4e » 2 Fig K 3
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ﬁ--ﬁ‘@liﬁﬂﬁd{ % 100 pLsample g% 2 /] p#F - £ * washbuffer 7 5
ot 100l SRS E 2 Fkl, B 1 )P Bf8* washbuffer Fi£6
K fs 0 4er 100 uLsubstrate 30 &~ 4518 > 4e ~ 50 uL stop solution % & 15 ~ 45 »
2% * ELISAreader % ODasso i {7 2|3 o

4-4 & ¥ ¢ w5 F13 2. mRNA 2 RE

4-4-1 3B %‘z total RNA

B"E_%‘« 25-30mg ¥ RNeasy minikit % P~ total RNA > 4 » 600 uL Buffer RLT
(Lysis buffer) #-le 38353 Brets » 0 25 G hgrepfhen 5 B > £ 4 r &
sample * #4171 70 % FPFRfrin 3 {2 B B~ spm column * % *% 2 mL
collectiontube *# > .~ (8000 x g, 15sec, RT) > & RNA % & % column membrane
+ o & spincolumn ¢ 4v > 700 uL Buffer RWI1 (3 EtOH) oo (8000 x g, 15 sec,
RT) » 22 membrane t 328 > £ 4c » 500 uL Buffer RPE » &t~ (8000 x g, 15 sec,
RT) > £4F 4r » 500 pL Buffer RPE » &t~ (8000 x g, 15 sec, RT) » #- spin column
& % 570 collectiontube P 0 M iRiEE AT R THC 1 A4 2 %5&4 PP o
#-spin column #% 3| #7¢7 1.5 mL microtube * > 4c > 20 uL er7 RNase-free water
TR S A4S Ye (8000 xg, Smins, RT) £4F ¢ i 4 s » T membrane
RNA - #~ 2 uL RNA & DEPC-H.O0 #+## 10 % - B H A 260 nm £ 280 nm &
ETakEiEy S RNA ERZ ¥R (2 0 2012)-

4-4-2 F i#&4%F B (Reverse transcription, RT)

P~ 100ng = ¥4+ 2 RNA % * PCRtube ¢ > 2 DEPC-H.O #-Mfi4f = 3
12.5 uL > e > 1 puL Oligo (dT) 15 primer » v # 72°C & Ji5 3 A48 = ¥ 30k
+ o & B4~ 4mL 5x RT buffer ~ 1 pL 10 mM dNTP mix ~ 0.5 pL RNase inhibitor -
1 uLM-MLV reverse transcriptase » 323 2 & 2_{s 42°C * Jig 1 /] P> &£ F 441 95
°C F i 5 #4a TE3 cDNA - I %33 -20°C # * (& »2010) -

4-4-3 FpER L FR 4 5 & (Real-time polymerase chain reaction)

P B FHR P NREEAL T & A cDNA 45 g & TR L R il 4
F s kR H R 100 & 5 B kR o ﬁ%ﬁﬁ-q_ﬁfﬁﬁ 100 % 2. cDNA
P~ SuL ¥ 5 #5972 iQTM SYBR ® Green Supermix 12.5uL > 10puM g 515 &
0.5 pl > ﬁ’»wz] e & F0 Q-HO # F RAMEAM 5 25 ul o #-F Jpdrid g g
PCR ~ B E*® (iCycler IQ ® Multicolor Real-Tlme PCR Detection System > BIO-
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RAD) f1* 2313 R FAEEREFREMFRE F B> &7 KT
Yok o Jl* TpE R R R EFRA F BATE L Ctod L ]
B35 (% - 2010)

i
(Fq:‘
34
R0\

HE S N e
Target gene (Ct) - internal control (Ct) = ACt

Test geneACt - controlACt = AACt
Gene expression = 2 - (AACt)

-5 gy
4-5-1 7+ %

B ) B COy R LZEFRPE FREAYVRRELBREEL 10
% WA RARY - 2 EMEFB TSR e mEP 11 T0% > 90% ~ 100%
ﬁﬁﬁ‘“¥@5%*‘%ﬁé@’%*%ﬁ#¥%u4mn@ﬁ@%”H’%
SR 42 C 2ok B R BB BB gl ¥y BT R g et
BEY 42°C R MR 0 A 153 4°C TR AR FESS (50 2012) ¢

4-5-2 kA %-%# =% ¢ (Hematoxylin and eosin stain, H&E stain)

SR T Rliesenp iz v F R Rk > 2 {8 %gk ¥ %2 Hematoxylin
Xd 40 Fy o wFLOURF KR 2 (5% Eosin 24 10 5 0 minokivie > Fgl
BEcis 0 RAEREZRE T0%~90% 2 100% FRE 0 R fSikEe - T F 5 A&
FRL R T H S RS (50 2012)

5. Suit e

P HRBYEE T OEEE L (mean = SD) %7 0 4 student's t-test iE {7 5L
AT p<00S AALHP L RFEFLE 0 ¢ R
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1 2EEEFREFAFRIANH

LESEFREZFFPUHALRFPIEEFER A X ES B RLES
(Sargassum hemiphyllum water extract, SHw) > & & 5 24.6 % (Table 1) » £ 2 GPC
{74 &2 F £ 417 > 11 Pullulan (Shodex, Japan) % D-glucose (Sigma, USA) i®
SRR ST EESELRAEFAED 2 F £ T708kDa 2 FpEZ S £
180 Da 2. § % 4= = (Figurel) o

2. LEBREFRFF 2L/ AENFEZ AT MR

© fs Frfei2  (Phenol-sulfuric acid assay) #] 7. SHw ® % ¥ 3 M pEsE > 25 8
A% % SHw ¥ 54 32800+ 1353 mg 2 pE#% 6139 + 0.11 mg 2 Fipk 19
(Table 1) e SHw efg i* F M F %S %%+ SHw & Img/mL k&~ DPPH p
d A4 & 75.88% = 0.70 % (Figure 2) - r*—‘?%“fi’éi Edgd a4 5 83.59 =
1.80 % (Figure 3) > @ & Smg/mL JEA ™ # & T4 4 5 40.66 + 1.89 % (Figure
4) -

v LEEERRIFRUE LB R

1

L k4 RS RG I (Caco-2) 2 0% 4

B A A+ SHw $3t Caco-2 2w & 4> fe ]l Img/mL « SHw 3 53
ERE A RSEHFEI 0125 mgml (6 0 A Caco-2 m% i % 48 | B
{64 x MTS @RI E b 578 5

%87 & SHw kA 5 ImgmL 2 H4{ MER T > Caco-2 mz k2 77
EX T B 80% 0 Ao SHw #7*t Caco-2 w2 k7 & 3 3 ek (Figure5) o

|

= ZEFRFLRIFFEHFHEET LHF 2 FH
LESEFRFEFECFHEET R R £ B R k2
-2
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rEF L 6 Ed#szelt BALB/c (] RiTE F b4 0 8 25%DSS 3%
)RS EXPHEREFLIBFE B2 PT el E - ESsEr
B i %%ﬁt F 0 XTHS L RAY T3 25%DSS ZiEimk o
Bl R G e Al R L - A S gl
Pl + &G4 (1.5gkg SHw) DSS 22 DSS+ 4 & # 5% (1.5g/ke
SHw)eo % % Em M E/m 42 142 5 »DSS FHER ] QMW EH 4oL % 5
TAE 6 P E FA#E A o kP w e control feApit o DSS EREE R
49 BEFH 40 (p<0.001) - SHw i » ¢ |- & Wigédiﬁmlms¢_
PR &P RE A R X Pl (p<0.05) (Figure 6) » | Bl E K> & »
=* o u:}irff‘a;ééﬂfﬂ ki (Dlsease activity index scores, DAI) AT R NG 3
TP TRl sHMENA CEYARAZES DD o p DSS FER 4
DAI 35 BT 7 2 = B 4o B 60 3 2P % 3 AR R B BB B g - Apfm
% SHw &k » % DAI 4p#icie = & & (Figure7)e M+ % %% ¥ SHw £
FRE L) SRR 2 sk o

LEBEFRLFFHTFLSS O RIS EL 2 BPF

2IHEERE LR

fJ~ E?*‘#%f: 7 B VEF%#’* v & ) E"u’-’i—’«’%,iiﬁ%%‘? 23 Ko7 ”%LE’?

» BRI ERR O
éﬁ%é;w SRS =k *”% £ R & ¥ x@>Y control | J &> a SHw e~ jaq‘”‘?..#;
R RN G T @ B F e d ek (Figure 9) °

2-2 B9 e B A

G LG FRG PR A FRGEERFFL N SR -
g H&E % ¢ > &% & or DSS 3 ¥:id = % B3 5 % (Figure 10) - DSS 3%
EHEF LT RS EIPRGHERIT- FEER I A 2 2 B ¥R 2
SHw ¢ » sx & 415k J’#ﬁ»:}ﬁﬁlﬂ?\i "R B % (Figure 11-12) - %% ¢
€7 B hme s BV AR 0 FIer 2 o DSS chF ERERLE
ke e 2 2 NILELE e B I % o SHw ¥ i X 5k e ) & IR
% (Figure 13) o

23 BF Rwie R A RERN
3 dp 40 INOS g 3¢ it L-arginine 22 BMars Ly F- 5§ -5
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o R LA R Y INOS hERRE T L A ek (Wueral,2017) -
b » & IBD ,&—*F‘,’o?ﬁp\ e JL-6 ~ IL-1p 2 TNF-a % ¢ 7 ~ £ 2 Z PR %
(Raddatz et al., 2005; Bradley, 2008; Waldner & Neurath, 2014) » %]+ 12 g-PCR
AT bit 4 fA LARM R RN AR R 5T oDSS FENESF
WIL %o i@ INOS (p<0.05)~ IL-6 (p<0.01)~ IL-1p(p<0.001)% TNF-a (p<0.001)
AT 4 REREF 2 SHw Bl F % i1 INOS (p<0.05) ~ IL-6 (p<0.05)~ IL-
1B (p<0.001)2 TNF-o (p<0.05) & F1% & (Figure 14-17) -
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LES S &
L LESRFLKEH TS RWERIEE B pES Il 20 ke
TR R KRR ek -
2. BFAHY L ED L REH R G E BY L R B ok
7 5 sxdrd] DSS #EE 2% ¢ IL-6~IL-1~TNF-a 2 iNOS A %%
Bt S el R
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FE R

390020120 AT FEFMEAFHY Z UFEpd PR Bl mh o
R SR S X ﬁ4§£&?°%&°%?

THEB IR CMBEE AT FFE I AT 220150 1 F AR AP
Bt k2 B LB REHLITEEY G R, R RBE T T
FOMEZ LSk 22 . 8 REHFT ER, 62235,

FRF LS EARBREE 208 FHELES XA icFKipsl o Bop
http://www.tsibd.org.tw/editor_images/File/TSIBD-UC-2018.pdf

A IAE 220180 % AR Z B P e i B R # (S-fluorouracil) 3 E *5 e 4 2_ s
FoRZEBAF R IEPE LT G o AR 1

§ st 02017 FHEES £ FEFBFHE - AT E pAR A2 BETR TR
R A Faspd vplyems - A48

S5 % 22016 0 F1% R BUBCUIRSE ) BAT L B A d LA 2 fRF gl
SRR EEP SRR R T SERESEE g el (8- S RN ik SR IRT N7 I Bk o

HE4r 22019 o % < Hofp ] RIFHLES £ ok Ff el 3 Uik 1 E 1]k
Erte e M b pAhE OSSP AL E % o Al e g

g e o 2012 o £ 31 E A 4 ﬁ%#mfﬁi—* BHEEAGZ T 4] 0 W4 HE AL
R R TR IR VR Y ¥

B = 4 & 4 4:(2004) @3 & & http © //formosa.ntm.gov.tw/seaweeds/a/al_01.asp

B> 4 B A I E e M o P~ http:/formosa.ntm.gov.tw/seaweeds/b/b3_03.asp

Fe 02013 0 AHEYR S R W BT LR R FUER R s B 4
AEAFSEPE ARLFEmY o Al 28

[E S § B:-h5 EE JE NS S g xaﬂﬁx ©2005 0 & LA, B 5 Z fupaird
P IBRPEIALEFY c M2 i?ﬁ¢<%ﬁ@ﬁ#F wﬁ4w*v°

B 0 2015 o X E S £ R Z PP A AR fﬁ"z"* 2 TR TR o
¥ = i/?/‘*ﬁ"‘gﬂwﬂﬁg ﬁJ§‘”»Q°§»Fﬂ:°%—/?°

FAnit 22010 P FEFBF @ F AR L opd PR REk TR o B2 4
RAEAE S RPE LS ke o Ao 1A
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Figure 1. GPC chromatogram of Sargassum hemiphyllum water extract. Column: Ohpak
SB-804 HQ, size exclusion column: 8.0 mm ID x 300 mm ; column temperature: 55°C ;
Injection volume: 20 pL ; Flow rate: 0.8 mL/min ; Mobile phase: H.O ; Detector: RI.
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Figure 2. DPPH (a, a-diphenyl-B-picrylhydrazyl) radical scavenging activity of the
Sargassum hemiphyllum water extract. Ascorbic acid was used as a standard. Values
were calculated as mean £ SD in each group (n = 3).
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Figure 3. The superoxide anion scavenging activity of the Sargassum hemiphyllum water
extract. Gallic acid was used as a standard. Values were calculated as mean + SD in each
group (n = 3).
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Figure 4. The Ferrous ions chelating effects of the Sargassum hemiphyllum water extract.
EDTA was used as a standard. Values were calculated as mean £ SD in each group (n =
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Figure 5. Effects of the Sargassum hemiphyllum water extract on the growth of Caco-2.
Cells were incubated in culture medium containing various concentrations of the
Sargassum hemiphyllum water extract for 48 h. Cell cytotoxicity was determined by MTS

assay. Values were calculated as mean = SD in each group (n = 3).
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Figure 6. Effect of the Sargassum hemiphyllum water extract on weight loss in DSS-
treated mice during 7 days of treatment. Values were calculated as mean + SD in each

group (n = 06).
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Figure 7. Effect of the Sargassum hemiphyllum water extract on disease activity index
(DAI) in DSS-treated mice during 7 days of treatment (n = 6).
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Figure 8. Effect of the Sargassum hemiphyllum water extract on the spleen weight in
DSS-treated mice during 7 days of treatment (n = 6).
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Figure 9. Effect of the Sargassum hemiphyllum water extract on colon health after 7 days
of treatment: (A)representative colons for each group, (b) colon length (n = 6).
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Figure 10. Effect of the Sargassum hemiphyllum water extract on DSS-treated mice after
7 days of treatment. H&E-stained sections of colon (scale bar 500 um).

45



DSS + SHw

F+- -5 e% HRE 4¢ %%
Figure 11. Effect of the Sargassum hemiphyllum water extract on DSS-treated mice after
7 days of treatment. H&E-stained sections of colon (scale bar 100 um).
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Figure 12. Effect of the Sargassum hemiphyllum water extract on DSS-treated mice after
7 days of treatment. H&E-stained sections of colon (scale bar 50 um).
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Figure 13. Effect of the Sargassum hemiphyllum water extract in DSS-treated mice after
7 days of treatment. H&E-stained sections of colon (scale bar 20 um).
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Figure 14. Relative mRNA expression of iNOS in mice treated with Sargassum
hemiphyllum water extract and/or 2.5% DSS. Gene expression level of iNOS in colon
analyzed by real-time PCR. GAPDH was used as loading control. VValues were calculated
as mean = SD in each group (n = 6). Results were statistically analyzed with student’s t-
test. *p < 0.05, **p <0.01 and ***p< 0.001 when compared with control group. #p <
0.05, ##p < 0.01 and ###p < 0.001 when compared with DSS group.
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Figure 15. Relative mRNA expression of TNF-o in mice treated with Sargassum
hemiphyllum water extract and/or 2.5% DSS. Gene expression level of TNF-a in colon
analyzed by real-time PCR. GAPDH was used as loading control. VValues were calculated
as mean = SD in each group (n = 6). Results were statistically analyzed with student’s t-
test. *p < 0.05, **p < 0.01 and ***p< 0.001 when compared with control group. #p <
0.05, ##p < 0.01 and ###p < 0.001 when compared with DSS group.
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Figure 16. Relative mRNA expression of IL-6 in mice treated with Sargassum
hemiphyllum water extract and/or 2.5% DSS. Gene expression level of IL-6 in colon
analyzed by real-time PCR. GAPDH was used as loading control. VValues were calculated
as mean = SD in each group (n = 6). Results were statistically analyzed with student’s t-
test. *p < 0.05, **p < 0.01 and ***p< 0.001 when compared with control group. #p <
0.05, ##p < 0.01 and ###p < 0.001 when compared with DSS group.
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Figure 17. Relative mRNA expression of IL-1p in mice treated with Sargassum
hemiphyllum water extract and/or 2.5% DSS. Gene expression level of IL-1B in colon
analyzed by real-time PCR. GAPDH was used as loading control. VValues were calculated
as mean = SD in each group (n = 6). Results were statistically analyzed with student’s t-
test. *p < 0.05, **p <0.01 and ***p< 0.001 when compared with control group. #p <
0.05, ##p < 0.01 and ###p < 0.001 when compared with DSS group.
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Table 1. The yield, total sugar and sulfate group content of the Sargassum hemiphyllum
water extract.

SHw
Yield (%) 24.6%
Total sugar content (mg/g) 328.00£13.53
Sulfate group (mg/g) 61.39%0.11

Values were calculated as mean = SD in each group (n = 3).
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