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Protective effect of a polysaccharide from Hizikia fusiformis against

ethanol-induced gastric injury in rats and IEC-6 cell.

Eun-Young Choi

Department of Food and Life Science, Graduate School,

Pukyung National University

Abstract

Gastrointestinal disorders are- important causes of human morbidity in
non-industrialized = countries. Many = pharmaceutical products have been
developed for/ the treatment: of gastrointestinal symptoms. However, despite
recent pharmaceutical advances, many pharmaceutical products are relatively
expensive and are associated with various medical problems. Drugs that relieve
pain, heal ulcers, delay ulcer recurrences, and even cure disease have been

developed, but, they generally have important side effects.

Marine algae have provided great biological diversity for sampling in the
discovery-phase of drug development. Some ‘Seaweeds contain high amounts of
polysaccharides such as alginate, agarose, carrageenan and fucoidan. Various
seaweed polysaccharides have diverse biological activities, including effects on
the elicit a wide range of anti—tumor, anti—-complimentary, anti-inflammatory,
immunological and anti-viral activities. Among the various seaweeds, Hizikia
fusiformis (Hf) is one of the blown algae consumed widely in Korea, Chines
and Japanese. Brown seaweeds contain a various soluble polysaccharides as
alginates, fucans and laminarins together with the insoluble fibers made of
cellulose. This algae possesses a number of potential compounds, including
antioxidants (Siriwardhana et al., 2004) and anticoagulants (Kim et al.,, 1998). It

also contains inorganic arsenic, which is carcinogenic to humans (Watanabe et



al.,, 1979; Nakamura et al., 2008). But the health effect of dietary Hf remains
scientifically unclear. Especially, the mechanisms responsible for protective
effect of Hf against ethanol-induced peptic injury is unparalleled. In this study,
we extracted and purificated polysaccharide from the marine alga Hizikia
fusiformis  (Hf-PS-1) and examined its Dbiological effects against

ethanol-induced gastrointestinal injury, using in vitro and in vivo assay.

In vitro assay, using a rat small intestine IEC-6 cells, we've destroyed the
gut by ethanol, which is most frequently abused agent, and found that 5%
ethanol treatment for 1 hr inhibited cell proliferation by 50% compared with
untreated group. Since co-treatment of Hf-PS-1-.and ethanol protect the
ethanol-induced cell" death, and we examined which sSignaling pathway is
related with the effect of Hf-PS-1, focusing on IGF-IR signaling pathway,
which is involved in . cell growth, defferentiation, etc. The Hf-PS-1 inhibited
Ethanol cytotoxicity 'through two IGF-IR signaling pathways: activation of the
PI3K pathway and the MAPK pathway. The ethanol treatment induced IGF-IR
and IRS-1 phosphorylation slightly. Furthermore, binding of IRS-1 and p85,
and the phosphorylation of Akt markedly increased after ‘Ethanol treatment. In
contrast, co-treatment of Hf-PS-1 @ further phosphorylated IGF-IR, but
decreased IRS-I phosphorylation and 'binding of “p85 to IRS-1. Based on
Western blotting analysis, treatment with ethanol alone induced an increase of
Akt activation, whereas Hf-PS—=1 co—treatment decreaased it. The Akt is
generally activated by proliferative stimuli, such as growth factors, but in our
system, Akt phosphorylation is induced ethanol treatment but decreased
Hf-PS-1 co-treatment, which induced cell proliferation. Therefore, we suggest
the Akt activation during the oxidative stress by Ethanol is induced to sustain
cell survival. Furthermore, we examined the another pathway of IGF-IR
signaling pathway, MAPK signaling pathway. Ethanol inhibited Shc activation
and the its binding with Grb2. On the contrary, Hf-PS-1 co-treatment
increased Shc activation and the binding of Grb2 to Shec. So we observed

ERK, JNK, p38 activation, the downstream of Shc-Grb2 singaling. Ethanol



induced phosphorylation of JNK compared control, but co-treated Hf-PS-1 is
decreased. MAPKs mediate apoptosis and cell growth. Specially, JNK is
activated by oxidative stress and one of the mitochondrial apoptosis pathway.
Although p38 activation is not detected, ERK phosphorylation is increased in
both of ethanol only or co-treatment of ethanol and Hf-PS-1. Therefore, the
effect of Hf-PS-1 against ethanol-induced damage is related with JNK
phosphorylation.

In the results of in vivo assay, ethanol treatment induced gastric bleeding,
surface epithelial cell destruction and loss of the surface mucosa layer
compared to the control group, but co-treatment with Hf-PS-1 inhibited these
damages. Ethanol treatment resulted in significant activation of caspases 3, 8§,
and 9, and DNA" fragmentation, indicators of apoptosis, and co—treatment with
Hf-PS-1 inhibited it. Furthermore, we examined GSH, which plays a major
protective role as a scavenger of free radicals that combine with non—protein
thiols at the GSH reactive center to abolish free radical toxicity. In the present
study, GSH levels decreased by 34% in the ethanol-only group relative to the
control group, (100%), whereas they @ increased to 103.9% in the ethanol
+Hf-PS-1 group. Based on Western blotting analysis, JNK activation in the
ethanol-only group:.. Co-treatment with Hf-PS-1 and.ethanol decreased JNK
activation, but phospho~ERK ilevels were not -significantly different among the
three groups. These results suggested that the protective effect of Hf-PS-1
was primarily associated with the inhibition of JNK phosphorylation. These
results are agreement with that of in vitro assay. Therefore, we suggest that
Hf-PS-1 could provide a new, natural treatment option for gastric ulcers in

humans.



H S7t2 A& AACd= & dEiA FUE AFA A Skeka 3l

oh 53 flghe SEolel AU B 7P wel WAsH: Agtoln g

S gHFASdFEAAEL] prostaglandin®]t}  epidermal growth factors
(EGFs) 22 WodA=RY AsiA &8ste 9 dos &g A7Ho=2ZH

WA S 4314 9 Y(peptic ulcer disease) ©]tH(Jainu M and Devi CS,

AAGez 1% A=dold f1HE £ Be A=str] AT Fso]

Al HAAEE oA RBHSHEAEAES FYste] FAEo] glowA o
TS 7R 24E U9 A9 e W e o Ao AT Aot
(Afifi et al, 1997), Anchusa strigosa ¢ *2](Disi et al, 1998), X} }%
(Maity et al, 1995), & 3}# (Banerjee et al, 2008) So] Hl= 1 <t}
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(Kwon et al, 2006; Munro et al, 1987) 1L 7|5 aH7}7FX &2 A A7)
L ol getE = wA el @A Utk e FALESRE @
HERR, mdl g ooyt v i il FeE e gutolef ek 3ot
2% 9 WAgAS 7HA ot BHaEJAH(Von Vaupel Klein ].C,

1987; Yamamoto et al, 1987; Sheu et al, 1996).

O 2T AeRENEH FET xudd FY2HE A4S
23, FEH B okAEolu =l o3k AN AEERAHS Adfste
297 Aot A ¢lal(Hong et al, 1997; Hwang et al, 2007) 5%
¢l wjAgolo] WEE FEELS AAISLE AL dEE FEES
ghd AES JAske B3 o wjAdol A= AR 2
=5 Astele @37F vt RaE A (Mun et al, 2005; Park et al,
1997; Kwon et al, 2006; Yang et al, 2005). Z %o+ E£3] alginate,

|

fucan, fucoidan “1¥]3l laminaran #= Alg|&A]o] 943 =84 udF
ot A cellulose #& EEA H@wE Eddoal FHA =T
(Mabeau & Kloareg, 1987, Lahaye & Kaeffer, 1997) =1

A4 &35 A0 8193 (Choi et al, 1992) Fato] @& <k ujol
2, 3 dAguzg 5o BYEAS ALl o o7 Fikrlel
Fe SVHNE A 2 5dE P B o] A ARl ol &7t
s =9 Aoz 7|HEH 2 P (Teruya et al, 2007, Zemani et al, 2005;
Liu et al, 2005).
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Ao "™ F7tadE 7HtE A7 (Koo et al, 2001; 1990; Shan
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H oleEo] thAbE A
acetaldehydeE A4 stAl & iL-o]& Ql8f free radicale] 5w o =434k
=S A sl A A A= (reactive oxygen species, ROS)Z <14 el
A A o] AFetA AE ¢~ (oxidative stress)S F+23kAl ¥t (Pryor,
1977). ol g 4b3t% REH 2R E AETY AZY EHS HIsI
A W F8e 7] e 58 molA+E free radical scavenger® Ak
3} &4l glutathione- peroxidase = (GSH-Px),~xanthine oxidase(XO),
catalase, superoxide dismutase(SOD) 5 3 g-4ksl E A9 vitamin C,
vitamin E, B-carotene, lipoic acid, uric acid, selenium(Se), glutathione
(GSH) Sl €At SR ES AASAT FFo] dess &4
2 AT A5 &5t AGol FASA ®h(Cho et al, 2007, Sung et al,
2000).

o gbZo] ot &4 Adeli= Z*(Radix puerariae)?} =2 (Bambusae
caules in liquamen phyllostachyos), Sl7lU5F dv] &8 So] 2345 7}
A9 &H A o (Park et al, 2006, Kim, 2004) 3lZ&F oA+ wiAl
of, sntEIZF A EAHE Fo] 37 Quial ®iarxo] ¢l oY (Hwang et



al, 2008; Raghavendran et al, 2004; Kamath et al, 2008) ©}#]7}#] %oj
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[EC-6 AlZ ujgo] Al&3k-Fetal hovine serum  (FBS)2 Gibco BRL
(Life Technologies, Gibco BRL, Gaitherberg, MD, USA) A &S AFE-3FA
S ™, Dulbocco’s Modified Eagle’s Medium(DMEM), sodium bicarbonate,
Hj 2] & & A, bovine serum albumin(BSA), trypsin, protease inhibitor,
detergent, SP600125 '+ Sigma Chemical Co.(USA)olA st o, %
o] “wAS A A7l 218l Pronase (Roche, Mannhein, Germany) = A}

&3t

Western blotell AF&%¥ protein standard markers= dual color marker
(BIO-RAD, USA)ZS A}£3}91 3L detection reagent®+ SuperSignal West
Pico Luminol/Enhancer Solution®} SuperSignal West Pico Stable
Peroxide Solution¥} A|Z g dsr2 =43}7] 93 BCA Protein Assay
Kit (Pierce, USA)E A}83}9th. Western blot®} immunoprecipitation®]]
AF8-3 antibodyE< Santa Cruz (USA)S Cell Signaling(USA) A% &
AREEEAT AlEAEES S5 A MTS/PMS solution (CellTiter

96 AQueous Non-Radioactive Cell Proliferation Assay Kit)< Promega®ll



A T8kt Caspase-3, 8 845 =435l7] 98] CaspACETM Assay
System(Promega)E T34 AF&stA Tt AE8GE  culture dish,
6-/96- well plate, corning tube, scrapperi= Corning (USA)®} Falcon
(Becton Dicknson Labware, USA) AFS AF&393, HA7|9 58
agaroser= SeaKen LF agarose (BMA, USA)E A}Fg3}3th 100bp DNA
ladder= Bioneer (Bioneer Co, Korea)oll A F+H3std o, 1 ¢ DNA 2

A& Al°FES molecular biology-8 2 & SigmadlA 7Y AH&3sFA T

2. 4909

b, A89 ZA

2007 3del ArtdE g F FHFNAM AT A E(Hizikia

fusiformis) & FAISt] Ae7lE A7k 50CESs A= & 43 o

o 7}slar 4C, 2500rpmell A

S Hrteta AAdR s FEY ZdriE A& H 5

gte] & F(Hf-PS)E 29lth HE-PSE 0.IM Tris buffer(pH7.5)° 0.5%

SDS7F H7be &9 1%=E o]l T3 pronase’} 10:1°] HEE=

pronaseE H7}sAth o] ETIES 37CoA 20hr &<t shacking
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4To|A O/N st ZAL7F 7hepekAl stdth 4T, 2500rpmell Al 2047 €
AR F A0S Hste] 3u) N wee Wrem Y¥Y A
A% g H oMES Aese] £8& AASL 50T AFAx

slo] 238t 5 (Hf-PS-1) (Figure 1.) -70ColA B #slar o gh-2of 9
sk E=ao st A adE HESAT oA U AR AHAEE
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Figure 1. Purification procedures of Hf-PS-1 from Hizikia

fusiformis.



(2) Agarose gel electrophoresis

Agarose gel A 7|92 Dietrich CP & Dietrich SMC ¢} Leite et al.
(1998) o] WHHow Attt = 0.05M 1, 3 diaminopropane/acetate
buffer (pH 9.0)& AF&3te] 0.6% agarose gelS WHEo] 100VolA 1A 7+
¢ A719E Ak Gel> 3% acetic acid : ethanol : water( 0.1: 5 :
49, v/v) °l toluidine blueE 0.1%= H7}3F o M oko] 15F7F A A&l
toluidine blue®t W & o] GAalsto] WMMEE 135S th(Leite et al, 1998

; Silva et al, 2005).

L Al ZH)

Rat9] A4 4a3ddA Fal¥ [EC-6 A|l¥= American Type Culture
Collection (ATCC, USA)eIA Fdetet. AME= 10% FBS7F g4
DMEMUH] 2] & Al &3ke] 37Cet 5% COx7t #A =5 =E ujekstitl o] u
nAEe] ooy - F2L oA 7| penicillin(100  units/ml) ¥}
streptomycin(100 ug/ml)< ~#jA o - A7bsksith AlZ7F 80% A% dishE
g o phosphated-buffered saline-EDTA (PBS-EDTA)= A %3 *
trypsinA 2] sk} Al F sk er] wjA] = 48413k vtet w ks STt

t}. MTS assay

an

Ethanol, Hf-PS-19] IEC-6 A2 F2of] v x &= JadS dolrr] ¢
3 96-well plated] 2x10" cells/wellZ A XS B33 & A E2ZFS 95

24A17F v eFstal, phenol red free-MEM ®iA| 2 12A17F ©f wi%kst oS



Hf-PS-1& #A1E FZ/AIZHAE=E aj st F ethanolS ®IA| 9] 5% = 1
A ZE A 3A el MTS/PMS solution (Promega Co, USA)E #H7Fstal 3
7CAA 1A7F A 71 & ELISA plate reader® 490 nmolA &3 ==

=43t
2}. Western blot

WA total cell lysateE H3t7] 93l PBSZ 23] AMAHS AXE,
protease inhibitor(1 mg/ml aprotinin, 1 mg/ml. leupeptin, 1 mg/ml
pepstatin A, 2000 mM NasVO,;, 500 - mM  NaF, 100 mM
Pphenylmethylsulphonylfluoride) 7} & RIRA lysis buffer(1%6 NP40, 0.25%
sodium deoxycholate, 1. mM EGTA, 150 mM NaCl, 50 mM Tris—HCI,
pH75)Z A& FH3 thg 4T, 12000mpmoE A AT S A
# 3 BCA protein assay kit® ©¥z FE= =A s3]}

Gd FE S 50ug/lane 2 FASHAl ko] SDS-PAGEZ 7]9%
3l t}2- PVDF membrane(Millipore, USA) 2 = %7t} o] uj

84

=5
ol
rlo

rainbow molecular marker& ~AF&-8l AT F8 e WAL Super Signal
West Pico Chemiluminescent Substrate(PIERCE, Biotechnology, Inc,
USA)E o] &ste] wod Hds sttt 0.1% bovine serum
albumine(BSA)¥ Tween 20°¢] & Tris-buffered Saline(10 mM Tris-HCI,
150 mM NaCl, pH 7.5)°4 2A17F&5<t blockingAlzl ©S TBS-T
(Tris-buffered saline containing 0.1% Tween 20)%& 1537t 23] A% 3}
o}, M# 3 membraneo 1% A E TBS-Teol|l 1:5000.2 3 A3ste] 4T
A Y WESAIZ T TBS-TZ 15%3F 23] A2 A7l membranes 23}

A (1:10,000) = 2A13F WAL 5 TRA] TBS-T= 1523+ 23] A gkt

_10_



Super Signal West Pico Stable Peroxide Solution¥ Super Signal West
Pico Luminol/ Enhancer solutiong AF&3to] KODAK X-ray Z&ol 73
NZAT X-rayZ2 &S A3 & scanningdte] & Wl=¢] 7% E Science

Lab 2005(Fujifilm, Japan)< ©]-83}o] B4 3}t
v}, Immunoprecipitation
Control, Ethanol, Ethanol + Hf-PS-1S &% A ¥Z PBS-EDTAZ

sttt 393 cell lysate®™ 12,000 rpmollA 1082+ Y4l Relsto] A HS
Al 3|ty @il w8 24, 4 AEEa

gk cell lysateo] anti-IGF-IR B-& A, anti-IRS-1 3A] HE+= anti-Shc
AE A2t (1:300) 4CelA shvh wEgAIZl &

(Sigma Co, USA)E ¥ o] 4TCelAl 1AIZF WX &1 12,000 rpmeoll A 103+
QAR ste] B A ¢ Aee GF-IRY TRS-1 w#a S A-Sepharose%}
k7 A A A A ProteintA-Sepharoses RIPA buffer®= 3 yhE-slo] A3

, protein A-Sepharose

3t 0.1 M DTTE g8 IxLaemmli sample bufferS 2311 1023 #<
< sample buffer?t =AM 2=57 435t IGF-IR¥ IRS-1 sample 6%
gelol A7]19% 31 She sampled 125% gelol 71953 % membrane o
2 AT Membranes anti-phosphotyrosine  &#](1:1000, mouse
monoclonal antibody)® 4TCeolA 3st&w HFSAIZl 3 22 A==
anti-mouse IgG-conjugated horseradish peroxidase(1:10,000)5 A}-&3}<]
Ao A 2417 WFSAIFHT. TBS-T® A% ¥ chemiluminiescence
substrateS AF&3to] X-ray &) #FA 7122 dA3se] IGF-IR, IRS-1,

Shc®] protein ¢14Fs A& &QlstAn}. A4kstE A2 membranes



stripping®}e] IGF-IR®] protein o HE AFE3t7] #1319 stripping
buffer(100 mM 2-mercaptoethanol, 2% sodium dodecyl sulphate, 62.5
mM Tris-HCl, pH 6.7)%2 50Tl A 30%3t stripping?t U, anti-IGF-IR
-4, IRS-1 &Al, Shc FA(L1000)0FE 4Tl 9 wkeAZ F
ECL western blot W o2 IGF-IR, IRS-1, Shce] wwlza wd F=3&

Wez skl

v}, M| X o A 2] GSH assay

GSH ‘X glutathion assay kit(Sigma, USA)E o] &3] =A 3
ot WA AZE PBSE 23 A HE $55x10° cellsS 1.5 ml tubeol # 3}
Gt dAdEgste] T2 A E pelletol 5% sulfosalicylic acid(SSA) & <4

S H7Fsta AA A A9k 37C water baths ©] &35lo] 54, slsS 23 Wt

3t 4ColA 623 A = 12,000 rpmol Al 10&23F A2 s34
Zo19 A9 GSH F =2 S5 ATH A2 S 96-well plated] 733 o

r]I.

719l assay kit~ 8E. working mixtureE F7Fske] 2204 587

—_—

SAZ T 5% NADPHE 23 d3loza &35 412 nmolAl 5% 7
=

A FEL MElFA BEUwre 8Fw o] Sparague Dawley A 57
(AZF, 200 £+ 10 g) = A&k ZhzF 10wkl Al 25 (controli,
Ethanoli*, Ethanol + Hf-PS-1+%) o2 o] A gA A& Aol Ao Y
TR FA A HALSES SEith o] o] AFSA2E=(22 £ 1T), §%060 £

_12_



10%) 2 g F(1241%F, 08:00 ~ 20:00)S 443 =4t
A RANS S AN F, dRAbRS B AR EA H
R, 84 A & F ddH.O(controli* @} Ethanoli*)®F Hf-PS-1
(300mg/kg)s A7 Tt 243 % ddH:O(controli") ¢}  ethanol
(40%, 8ml/kg; Ethanoli*, Ethanol + Hf-PS-1%)S A7 o3t} 14
b % Ether® wmhHstal @Fsto] (s, 2 A ges W Fol
A ek Sol AR 2] (2,500rpm, 20min, 4C)3te] 3
(-70C)ol ®astHA Ao ARSIt 22l A5 A&t Y

2 A4 0 2 RAE AVHL 2 F 4= A9 Bouning o

e
o,
i)
oX!
o
X
o —

(picric acid : formalin @ glacial acetate = 15 +5 ¢ 1 ol 24 &t}

ok
&Y
i3
fil

>

2 53k 2159 9 245 dojdo] AYAds= 7HEA
g3 fHS AAsRL. 9 £2He dFE ddste] 05 on FAR
Bounin -8 9 (picric acid : formalin : glacial acetate = 15 : 5 : 1
yoll A&, 5 1A MG ARE3Fo] 24417k <toll-tissue capsuled] % o]
ANaAsidt. o5 FAlste] #s 3 F7[(autotechnicon)dll ¥eol &=a <&
T oo &4elal xylenee® T 3AZTE Embedding centerol A
tissue capsule®l| paraffins HFA|# vl (embedding)dte] blocke. & W&
2t} Rotary microtome® = blocks 5umT 7 & vHAste] B &40
7|33 slide glassoll F&A AT 2 g,

%
slide glass®} Z2AdAE ds] JRAAAFT7] a4 60C Fro =5 &

G 38t= slide warmerel]l #2138t th vpxeto 2 Az o] wjd ) FefE A
HelE ®m7] 98 RE 2HEAS Iy AXEE FEEHA B 7 e

_13_



Hematoxylin & Eosin 94 % 43k dAn|4d o=z #2335
(2) 91 =4 F9 GSH &4 =4

9l =45 5% SSA gHow FASNZ F AFHAdLAE 4, 37C F
& xR dlEs 23] whE AASATE 4T A 5 WA A F 4T,
14,000rpmell A1 10&7F Al #Eelste] dFds Ao AFS5H3 GSH
assay kit standard solutionS 96-well platedl] ztz} E53F t}g o 7] 9
working mixtureE 3 7Fsto] 2o A 51t W47l & NADPHE ¥ i

o2 et 412nmellA 57 (HAo R FFEE SASAUTH
(3)¥ =4 F¢ DNA T3t

¢l %=2& extraction buffer(50 mM Tris-HCI, pH 7.5, 20 mM EDTA,
1% Nonidet P-40)el ¥ 1L A SFAI 7L = 4Tl A 243 F=3k3
71 ¥ sodium dodecyl sulfate(SDS)E 1%7} S =5 Y31 4TelA 247
9] phenol-chloroform- isoamylethanol(25:24:1) i 2 &
glate] DNAZE E3kso] Sl 39S AUtk DNAE
0.1¥1¢] 3M sodium acetate¢} 2.5%12] 100% ethanols 3

L
rlo
o
{0,
>,
M

2

DNA pellet&
AAANZ BT 70% ethanolZ M A3dta AZAAC. Azx" 2 Ad7gol=
Tris"EDTA(TE) buffer(20 mM Tris, 1 mM EDTA)e| =] 260 nmol A
THEE A AFS H, 1% agarose geloll 7]gE3stATh 2713
o] Zu gele EtBrz A&t AAS5S o] gste] a3 )

(4)9] %7 Western blot
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dd Fx=E 50 pg/laneo 2 FUSHA F ko] SDS-PAGEZ 7]
%3} t}2 PVDF membrane(Millipore, USA) 0. & 27t} oju) T2
2 rainbow molecular markerE AF&3stAt. EEE @A L Super
Signal West Pico Chemiluminescent Substrate(PIERCE, Biotechnology,
Inc, USA) & o]&3ste] @z wds g2l rh 0.1% bovine serum
albumine(BSA)¥} Tween 20°©] + Tris-buffered Saline (10 mM
Tris-HCl, 150 mM NaCl, pH 7.5)°l4] 1A]7+&<t blockingAl 7l o5
TBS-T(Tris-buffered saline containing 0.1% Tween 20)= 15%3F 2
A2 sFAh Al A 8t membraneo] 13 A S TBS-Tol 1:10002.2 3] 4] &}
o] 4TColA sk WS A7 g TBS-T& 1587+ 23 A& A1 7]l membrane

tot,

< 22k AI(1:10,0000 = 2A17F HESAI 7 & HA] TBS-T=Z 153 23] Al
2 gkt}. Super Signal West Pico Stable Peroxide Solution®} Super Signal
West Pico Luminol/ Enhancer solutions Ab83te] KODAK X-ray 2 &

of ZFFAAT X-rayZ &S #4438 F scanningste] U2 A=eo =

Science Lab 2005(Fujifilm, Japan)Z ©]-&3dlo] B] w84 &)t}
2. BAA

Aol EAAYNE 47ty R Fud EEH A (mean=SD)E AFE
sto] ®rlEdlon, BE AZE Windowd SPSS Z 213l (Statistical
Package for Social Science, SPSS Inc, Chicago, I, USA)S o]&3lo] 3
g3t o, HHEZ=AHo) 293 ANOVA test®= 3 ¥ Duncan’s multiple

z

A4 folw &3

rlo

range testZ oA AFTS AAISHSTE oluf, B&

p<0.0501 A AF¥ B gk},
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1. 12/ Fo2XH T % 2 FA

Eo] AUk S Association of Analytical Communities(AOAC) " ol
ols] BA3 Ay FHol 6.66+0.01%, e Ao] 11.75+0.04%, A o]
1.79+0.25%, Z3]Eol 35.1240.05%, o] 17.47+0.02% 123l &3t
o] 2721x0.02%& ®FdtE, dWd AW F M B2 &2 AAsE A
S Qv (Table 1). 50C €3 =%

At olFA 42 & FHH-PS)T wHld stds SA% A3 0.36%9

S el o AA

e
oft
o
ne
=
n
:(!)L_t‘
e

Z
)
M
:(x)‘:ﬂ

371918l 06% agarose gelS Ab&3lo]l #719-% 3 A}
WM=7h ol 53t AL Flsh = QA o= WA Ao o3 Wl
AzZtEnh ol %A AAE F& Hi-PS-10]2k WHstal o] & Ao AL
A tH(Table 2, Figure 2).
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Table 1. Proximate composition of dried H.fusiformis.

(%)
. A ) Carbo—
Moisture Crude lipid Crude protein Crude ash “
hydrate
497 1.76 12.94 19.17 61.86
' (1.84) (13.52) (20.03) (64.12)

1100 - (Moisture+ Crude lipid + Crude protein + Crude ash)
() = Dry base
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Table 2. Proximate composition of dried Hf-PS-1.

(%)
) o ; Carbo-
Moisture Crude lipid Crude protein Crude ash “
hydrate
73 trace trace 16.54 76.12
' (trace) (trace) (17.85) (82.15)

1100 - (Moisture+ Crude lipid + Crude protein + Crude ash)
() = Dry base
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H-PS  Hi-PS-1

Figure 2. Electrophoresis bands of Hf-PS-1. Hf-PS-1 was separated
by 0.6% agarose gel -electropheresis, and analyzed by toluidine blue

staining for polysaccharide.
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2. A& A3zt FAAAMEQ IEC-6° dd 54 H
Hf-PS-19] &2 54 A& &3

7b. olerg 2 A A Hf-PS-1 A7t A XFH vX&= 93

=

B AP AFEE A4St AEE rate] A LSt 27

el

>,
do
rot

o

IEC-6 A¥Z ALg3ar, Hf-PS-18 500ug/mlE  24A17F =] 3
ethanolg 5% =% 1A1ZF A st tr. o 7]l tetrazolium compound?]
MTSE Fofstar LdAGATHE<h v YFste]l MTS7F A3 ] v EZE g o}

A A= succinate dehydrogenase®l 98] 84 formazanl ® e

17 A& 490nmel A FesEE 595te] formazane] A EH Fo= A
F9o A5 gl th

WA Hf-PS-1 ©] IEC-6 Al %l thdte] A& Uetll= A/ &<st7] ¢
3 100, 200, 300, 500 ug/ml= 2441 %F A 23 & MTS assays 3+ 23}
Figure 394 Hol= A} ol ZAo] YERUA] &S &2 T + A

o ARt om oued oA Zldol gl £ Fa 53] Al

ke

o
of Hajrs A4S yeldtl Venugopal et al.(2007)2 7432l VL-17A
0

0% = #2] A MAPK cascade® & d=3 A

=

FE¥Tal 393, Zhang et al.(2007)2> AF <9 ZdiajE A

ol &S A AbshE 2Eg 29 MAPK, 18 a Blol 241 Q14kst
E B3 AXEAES fE3ta 9o, Villegas et al.(2006)2> 217 Al
ol &g 4bstA 2E 27 MAPKe 9%

g Fol AEAEL FEWTI BEFGC o RA o] AXAES
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Hf-PSE pronase® @l &S AAE ZAH-PS-1)3 AAs7] e A
Hf-PS) o2 A% & 23 didS AASG IS w7t oleeo] o g A
FAR S Adlehs 247 les AT 7 AT (Figure 4A). LA

2371 JE Hf-PS-19 24L& &As7-93) Ay, sedz 4398

& 27 FEEE 24X A A TR EHOE ST AdS5S g9
T AN HI-PS-1& 3,6, 12, 24 Al A A-A|gbofEdozr gy}

il

591819 9. (Figure 4B) 7 % Hf-PS=1 500ug/mlS 2447+ A 28}
Ao PR o APS AT

BN
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cell viability(%)

control 100 200 300 500 1000
cone.(ug/ml)

Figure 3. Effect of Hf-PS and Hf-PS-1 on cell viability.
IEC-6 cells were incubated.with Hf-PS or Hf-PS-1 in . the indicated
concentrations for 24hrs. The results indicated mean * S.D. in three

independent experiments.
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Etreated 3hr
Otreated 6hr
Btreated 12hr
otreated 24hr

cd uHf-P§
be b aHf-PS-1

cell viability
K s D
o o o o

EtOH EtOH#250 EtOH+500 Con EtOH  EtOH+250 EtOH+500
conc.(ug/ml) conc.(ug/ml)

Figure 4. Protect effect of Hf-PS-1 on ethanol induced'damage.

Cells were [seeded in 96-well plate and incubated for 24hrs and media
was changed with SFM for 12hrs. Cells were treated Ethanol for lhr
after SFM, Hf-PS, Hf-PS-1 at the indicated concentrations for 24hrs
except control. And cells wwere incubated SFM, Hf-PS-1 at the
indicated concentrations ~and times, @after that treated Ethanol for 1lhr.
Cell viability was ~measured-with MTS ~assay” kit as manufacturer’s
instruction. Data were represented % of control(100%6). Values are the
mean * S.D. Values defferent alphabet are significantly (p<0.05) among

the group by Duncan’s multiple range test.
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w. dge # HE-PS-1 X7t AZZH vA= 9F

Figure 5% IEC-6 Al ogt=S A3 A3 HE-PS-13% A &&&
18 de W AZFHES Aol B23 Aolrh, 1ol A Bolx= nf

S} #o], IEC6 AlxEol oldes Ag A AE7F FHeAen, Alx

Wi

. WrAY] Hf-PS-18 24A17F A2
Tt oA E AX iyt gixzaty Y

Py
N
H3%HEE Aoz yYeyt}h ol o A Hdd MTS assay 23¢}

o
rlr
P
o
off L
i
iul
3L
)
-
o
-y
U
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i
|
|

Figure 5. H.fusiformi
damage of IIEC—6 cell

Cells were 't._reated with

protects ethar\ol—induced

Ils were treated Ethanol(5%,
ug/ml) for 24hrs Af‘ﬁis control. B

~C is treated Ethanol (52 y}’fafter Hf-PS-1
T
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3. &2 NEZA 3 Hf-PS-19 A3 714

7}. Hf-PS-19) IGF-1 A3 4274 =% #A#F JA A

Insulin-like growth factors (IGFs) & AX WA}, A%, E3tE =43t

s

% 238k peptide® adult hepatocytes®} infetal hepatocytesol A T4, &

et g A gou 2 Fof tiFEel A T Al E A

el o Gl7ldlA s71&2 s = Fadh dA2 IGF-IR (type-T
IGF receptor)¥ Agtste} Mo 23 Marsr] 28 2 Zsh A}
dodsta z7]  FEACN BAstH A FAIE AAZRS YEdY
(Baserga et al, 1993). IGE-1°] IGF-IR¥} A% 3lA W gkt Az A
o] &Ast= Al H=dl tyrosine 1AFSHPY)ZE 13 IGF-IR©] &4 s}
IRS-1(insulin receptor substrate-1)< AAESEA] 71 A

PI3K (phosphatidyl inositol-3-'kinase)2] substrate?l p85E <14t3}35}o]
AKT9] <libstel de-& A €t =3 IGF-IR9 4Fsh= Shed A
stelAl ¥ IRS-1 H]o&Ad o2 Grb 2(growth factor receptor bound
protein  2)¢}  Ag3e] Ras-MEK A=2ZZE  @AEsA  Ha
MAPKs(mitogen—activated protein kinases)ell A#= A ®rh E o5
A dlg o]l &staAl 29 IEC-69 AEAME S F=38tal Hf-PS-1& W
&g FolstlS

ol gl oA

E=)

AEAE S Asfstd=d 1 F=aAe] IGF-IR A&

2

dH A ZEEdeAE A skt IPR IGF-IR&
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Ae BT + AAT. AL sEdsE wow FAYL 445 9

-

o=z IGF-IRo] AlEZA e st IGF-13 Al #As Qits=

.

FrestA Ha a® Qdstol-ti&dtel HlE IGE-IRS] <l1itstrt F7tek
olg}tal HolZt} (Lee et al, 2007 ; Oh et al, 2008). &3 Hf-PS-1S F ¢
sts W FYA Aol gIUAIRE Densidometer= Sk Al T a3l
AL FA & v ol Hf-PS+19 #3a32 93] X A
57 el IGE-1 ®HE S7FAIAA 7] w&olegta Bt
IGF-IR¢ downstream?¢l IRS-19] tyrosine SI4F3tS 2913517 98] IP=
IRS-1&, IB2 PY99E 23S W cg2wt A2jstflS w IRS-10] thx
ol mlE] 29.0£1:6%-S14ksl F o Hi-PS-1& M Fo3 2 A
gz v Aatsb gaEd ohF o= IRS-1e] ZjstE PIBK

v s ol ghg A oA whd W o] Frhshlal HE-PS-1&

2 Ed F94A 2ol gl Hf-PS-1& W3 &
A3 oA oA gl oe] frawtE Eo 5tk AKT9 Al western
o2 FAAS ul AKTS @l do= W3yt 91l ey phospho AKTE

e A dolA e drRY Fo] wAHdTsF Hf-PS-1 ¥ A
=

BN
f
iy
rr
=2
[".8{.:
i,
32
o
i
2,
uu)
il
BN
f
iy
N
>.
i,
32
kv
=
M
=
D
S
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Zhou et al.(2005)< A2FAI A2 RIE-19] Hy0.2 A9 wf & 24
2 I3k AE ] AE S Hosty] QA dxT

Bt HOpA glito] AKTS Q1437 B wo] dojdviar i ssl o

o
g3 ol qhshd AEYA

Kim et al.(2008)Z} Kuwabara et al.(2008)2 A7} Abstd &4FA] 4ts) -
3 xde] dFol AFoR s MEIF APEE W 7#FE FASH] A
af  AKTS Ity dAfew  Frhgithal &glew o A4S
homeostasisd Q1 ®kg-olgtal st vh. T3 dA4kst a37F = Luteind
N-acetylcystein(NAC)S HxO29F 7 A3t S =l AKTe <14tstrt A
ety Haustel AR e BFS BT ofA o @] Wi
e Bas YA kkon old tigk A7t os W Holof &
Aolgk Azt Shed 74 IP+ " Shc, IBE PY99E ¢ ShcY
tyrosine A4F3FE Qs =H tHELel B8] ol g ol A 29.6+4.9%
oAt HE-PS-1= B3 Agsids # deE Lo H§
32.1£11.2% TA =713t Sheell == Grb 2
2 Grb 28 ESYY diEzdtel bl e el Grbo2e] wErE ol

i
=
>
o]
é‘
—
v
2
=
(@]

=2,
—
ov)

20.74£0.4% At o H=PS-1 WA g oA BA] olghs ool H]
a o] 40.6+34% F7hsE A S GRS = A TH(Figure 7). =, o &
go] IEC-6 M) AtstA 2EHAE FE3HA Hed o& Wostr] ¢
A IGF-IR9] tyrosine 14Fs7F S7FehAl = a1 HE-PS-1& H 8 A 2] 5}
RS W= IGF-IRS 147 o eb&wk A2 S v 2o o] @Wol] oyt
Ahstd 2EY AR RE B3I o] 1 downstream! Shed Grb2E &

 AESR Vs Ao Hojt
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IP:IGFR IP:IRS-1

s ven [ ) o e () o et I
IB1GFR 1B:Ps- AKT |
B 2= IB:P 85 [E——
e 3 E=1 o BT %
HiPS1 -~ EOH(S%) - + + Hi-PS-1 -+
(500k3/mI) H-PS-1 + (500my/mi)
(500./ml}
160 ‘ 140 | b 140 4
10 | Rt g a a a q120 }
B ] 100 T 100
100 0 3
T g Ng:pygg & 80
g 80 uIg; vaa— Ed B PAKT
= 6 ] 260
L7 BIB:Pes & a5
240 < ‘
0 1 20 ‘
0 - ! 0+

EtOH  EtOH+Hf-PS1 Con EtOH  EtOH+Hf-PS-1 EtOH | EtOH+HfPS1

Figure 6. Effect of Hf-PS-1 on IGF-IR pathway regulators
expression in IEC-6 cells.

Cells were treated with Ethanol(5%, 1hr) or Ethanol(5%, 1hr) +
Hf-PS-1(500pg/ml) after preincubation with SEM.for 12hrs. Cell lysates
were immunoprecipitated with —anti-IGFIR,  IRS-1-antibody and the
immune complexes were ~then - analyzed by eletrophoresis and
immunoblotting with anti—-phosphotyrosine, or anti-IGF-IR, IRS-1, p&85
antibody. And whole cell extracts were prepared and analyzed by
western blotting using anti—-phospho-AKT, anti-AKT antibodies.
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140 -
120 -

IP:SHC 100°

1B:Pyoo [0 8
IB:SHC
18:cre2 [
EtOH(S%) = + +
HI-PS-106 R " J* &
(500./mI) e

20 -

i

She, Grb2 level(%)

B B:PYO9
60 -

D IB:Grb2
40

20 -

Con EtOH EtOH+Hf-PS-1

Figure 7. Effect of Hf-PS-1 on Shc¢ phosphorylation and Shc/Grb2
complex formation in IEC-6 cells.

Cells were treated with Ethanol(8%, 1hr) or Ethanol(5%, 1hr) +
Hf-PS-1(500pg/ml) after preincubation with SFM for 12hrs. Cell lysates
were Immunoprecipitated -with anti-She . antibody and the immune
complexes were then analyzed- by  eletrophoresis and immunoblotting

with anti—-phosphotyrosine, or anti—-She, Grb2 antibody.

_30_



olghgol] g AbstH &4ty EE AE Jf AsdEdREE MAPK
(Mitogen—-activated protein kinases) 2% HAES & F2Arh. MAPK
family =+ extracellular signal-regulated kinase (ERK 1/2), c¢-Jun
N-terminal kinase (JNK), p38¢] At} (Zhang Y et al, 2007 Lee YJ and
Shukla SD, 2005). Yu et al.(2007)> ROSel 9Js] o]&o] &3t ¥ WA
A AL s +v-dth. ERKe AZASH dad wkd
p38MAPK¥ JNK&= AlE9 =3 Addo) ual-gdaAd U o &

[e)

Abole] ol M AEY F5S AAsa AT (Yoon et al,

=l

2002). LA JNKe] AsiAE ARGl A JNKe| &/ds Azt A xA

48 9S4 SAtHConde et al, 2008). & AgdA = o gk&o] MAPKso

A e G e s HE-PS-19| 4bsh# &4 A7 o9 A o] Fof
%

A A

s

AN

western blottingS &3l &<UsFA ok sk 5k p38 MAPK<]

il

=2 gtolgr 4 glttk(Figure 8). ERK1/2+ < gk X7 A] ¢14+3}7})
42.8+35% Z=7}etF om-Hf-PS-1 B3 Fo FolAE =AUdA thx9

ﬂl

vl &l QUAEsl7) 42.4+44.7% S 7k k. Lo whal INK9] 4§+ dgs A
gl Al Q1AFEl7} 32.8432% Z=7}sbeitisl HE-PS-1 W3 Ro] Al &4 o)

61.849.1% =°]=Ath.  Lee et al.(2007) ZHAIEo] 200mM o &-&5 30

of\
N
rol
v
k
=
=5
_0|L
2
re
>
oo
K
=
)
rol

dEde Bt ol HAAEAA
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gtar 3Fdth. (Aroor AR & Shukla SD. 2004 ; Lee YJ & Shukla SD.
2005).

Zhou et al (2005) & A4 AEQ RIE-1 o H.0.5 Hzleas o
ERK1/29] <lAksl7F dojttiar 519 e ERK1/29] upstream? MEKI12]
AA S HoO.9F &7 A eA] AFEAE S % E2 DNA fragmentation©]
doju= A=7F HoOovbs A e WET fFidtes Ae S8dd 5+ 3
AThal 3T % ERK 1/2% AlX A& ddto] otz 484 o
U ERK 12 AE &3 S5 EF ddol glom oy =X HO:
of 93 ERK1/29¢14k3}17} signal transduction, Al EA%, 4z wa,
o} Zx AR Ag3t= PKC(protein kinase C) &4 H9&EA A5
Ao o) 2dEtta 3% e RIE-1 Aol A= HyO0 3 ERK1/2
o RI4ks7b PKC w9
Zhang et al, 1998).

MAPKs % 3¢l WINKE | Atskd  AExId g,

riN

A A2 RS (Song et al, 2005 ;

Methamphetamin(METEH); H.O, ol 938 AstHa Axe] AdES
=3 ©th Weston ¥-Davisye (2007) JNKZF Al EAFEO| 9lo] F 23
A EEZA AgAT ATl Villegas et al.(2006)& A7 WA 21 B92 o
NekE Azl Al MEAEo] JNKO| QAkstE F3iA fFEwtha shelor,
Wang et al.(2008)2 <17+e] 2l opAl <91 SH-SY5Yl METH=® At
AEY A FEA JNK 2271 @43 5o o2 ¢13] caspase-37} &
AstEol AlEAE S FRval she] B AP v Se FEde Bl
p38 MAPK<9 7Z% £ dfolAdes oud M=% yex] e

Zhang et al.(2007)¢] A &o|A] ZFA|Eo] o et2S 50mME #2]A] p38<]
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gAgo] 2o 7oA Aol7k it 100mM= A 2l A] thz=atol W]
3 FojAom FAsEE Hasdrh £ A¥2 cdEes S0mME A

39 7] wliol p38 MAPKS W=5 18k 5= gt e
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160
140 -

100 -
P oss [
80

o acd W pERK
— 60 -

EOH(B%) - .+ =+ o SEANK

Hf-PS-1 3 N

(500z/ml) 20 -

D = | . A e —
Con EtOH EtOH +Hf-PS-1

Figure 8. Effects of Hf-PS-1 ,on MAPK pathway regulators
expression in IEC-6 cells.

Cells were ‘treated with Ethanol(6%, 1hr) or Ethanol(5%, 1hr) +
Hf-PS-1(500ug/ml) after preincubation with SFM for 12hrs. Whole cell
extracts were prepared and analyzed by “western blotting using
anti-phospho-ERK1/2, ~anti=phospho-JNK, “anti-phospho p38 and acti-£3

—actin antibodies.
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o derE ] AstA 2Egsd B Hf-PS-19 A3 &3

o gkof 9Js|A JNK7} <l4kst Heol wel INK7F 4Fstd ~Edg 2o o
st A A s sttt 7Hgste] JNK A s A9l SP600125E of & 2}
3k Ae] & Hf-PS-19] 37} oJ= AL X western blot¥} GSHZ &

= AbstA 2EH 2 gfrAQ 88 F stHE dlEEo] thAly
WA o g2 dehydrogenase®t cytochrome p450 2E1° 2]&] acetaldehyde
= AASHA o o] & Qs free radicalol A H o] A FAHAistE S A
3lo] A A A F(reactive oxygen species, ROS)Z <A ol AAEA F
ArslA A E 2~ (oxidative stress)E 8k Al Hvd (Pryor, 1977). ©]

GSH7E PlE3t wrgdhel AAsE: 482 du AX ) GSH 57}

B AP E deeR. 23 GSHY &4 dzxatol H& #a
(72.72+14.84%) "3t =Hl Rbs] Hf-PS-1S WA A3t & o o= GSH
7b ol gg R 7 ZA(118.18+10:49%) & F1T = e o=
A Al A2 Al (95.45£9.09%) Ktk B &2 FAE Hf-PS-1°] o g2l
ost kst ~EHAE Attt B 5 A th(Figure 9A). JNK&| <14
shi= Hf-PS-1¢] JNK inhibitor& &g g 23471 &S St
(Figure 9B).
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140 c
120 - @ a
® 100 + . P N ()
g 80 Bactin | S—
£ 60 F . —
T EtOH(5%) - + + +
i 40 Hf-PS-1™, & & __ % _
20 (S00wymD ~_~ _ ., 5pe00125
0 . (20uM)
EtOH ] . - .
Hi-PS-1 - = . =
SPB001 25 r = b +

Figure 9. Effect of Hf-PS=1 on ethanol-induced damage

A. Cells were treated-with Ethanol, Ethanol +_ -Hf-PS-1 or Ethanol +
SP600125(JNK inhibitor) .and- cell . GSH 'level were measured as
described in the materials—-and methods. Data were represented % of
control(100%5). Values are the mean = S.D. Values different alphabet are
significantly (p<0.05) among the group by Duncan’s multiple range test
.B. Whole cell extracts were prepared and analyzed by western blotting

using anti-phospho-JNK, and acti-B-actin antibodies.
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o gkLo] o FHEC-64E2 AEAES A&
o2 wAsd v Zoh(Figure 10A, 10B)
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Figure 10. The proposed model of Hf-PS-1's protective

mechanism on ethanol induced damage in IEC-6 cells.
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4. e+ 93 Sparague Dawley rate] ¢ &4 %
Hf-PS-1¢] Ethanol ¥ €4 YA &3

st I AR IEC-600 A4 ol ehE = Q1 Al ¥EAME I Hf-PS-19] A
AadsE IASA =2 in vivo BEIZA Sparague Dawley rat®] ¢ <
o 2 Hf-PS-19] Ethanol ¢ &4 oA 235 g2lstt). oekgo] ¢

el &4

filo
N

Ui A7 g4 @i 5 9 =d (Hernandez-Munoz R et
al, 2000; Birdane FM et-al, 2007) A& &9 9 <&4fF %o mE Hf-PS-1
o] e ZIE #E3sH7] 918 853 W Sparague -Dawley rats o=,
Nt o5 Folt, o ebLg-Hf-PS41S T3 Hf-PS-1 H3a Fof &
o= Z4zh 10viely ve] A3ttt 15:2ke] A AbSS AAlsk L
1 9]
g T

Al

72 iz oges &5 £ fd= ddH0E, Hf-PS-1 H

_& -101'

ol 300mg/kge Hf-PS-1& ddH:0° = A+ Fostdt. 2

e

F x2S ddH0E, AdeE @5 Fo 3 Hf-PSA1 ¥ FoqT
ol

s

40% &5 8mi/kg®=. T FoskAT. HAL 1A F cEHE2R

nF et a v 2@ oE)Ra 9 tHEigure 10).

)
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Male Sparague-Dawley rats (200 + 10 g, 8 weeks old)

3

Maintained for at least 1 week at 22°C

4

The animals were divided into three groups (10 rats/group)

I

Alecohol group ddH;0 2ml

TR

L

HEPS-1
i

Comolgropn |
N@h | group
Hf-Ps\-‘h;;@\ [Hh

‘ After 1 hr

Decapitation

Figure 10. Procedures of rat experiment.
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1998; Ko et al, 2002). 3}A| Tk
715 A= 420 kel 7F itk (Park et al, 2008 ; Kim et al, 2004;
Park et al, 2005) (Table 2).
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Table 2. Liver and Stomach weight following ethanol or ethanol +
Hf-PS-1 co-treatment.

(Mean + S.D.)
Experimental Ethanol +
) A Control Ethanol
animal group Hf-PS-1300mg/kg
Liver(g) 10.15+0.96" 9.62+0.77° 9.74+0.60?
Stomach(g) 1.85%0.22°% 3.3+1.09" 2.86+0.51"

Values represent mean.+ S.D. with n=10 per

group.
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dgE R HE-PS-1 F971 ¢ AEZ vA= 9F

Y,

CICEREE

-
1

44
(Hernandez et al, 2000 Franke et al, 2005, Taylor at al, 2005).

of 22

vy

—
fite)

il

o
il

M
M

-

o

el
7o
e

e

-

Hr
™

ofy

M= thzay) o

} 9 o (Figure 11). 9 W

se13

B

oF

~N

ol

0
o

)

H YA EES GBS, NSAID-18jal o

it

‘(H
‘(H

o] Wlt}(Hingson and Ito, 1971; Allen

o =
A e s

3

Hzet7] 9

=
=

et al, 1986).

> =TH Morris  and

[e]

/2)1—

%y

KN
T

FA 2F Allen et al. (1986)

)

Wallace, 1981; Lacy and Ito, 1984).

Hf-PS-1

)
=

WA B op B o)t &

A H7] 98 H&E

12 o

‘(H

3l 91 tHFigure 12). o &2 ¢

2
WA 7k 5350 WolA st

s

-
it

3

o] #fel ]

-
1

B

AN

+

ol

2]

0

o

9]

<= 2=

Aol izl 7MA RS

_43_



Figure 11 Photograp er ethanol or}.'I ethanol +
Hf-PS-1.
Hf-PS-1 protects 1nst ethanol-induced hemorrhage” on the inner
surface of stomac ol group. B i /Zty Ethanol (40%,
80 mL/kg BW.. C 134% Bthanol -4 ,--8.’() mL/kg BW.) after
Hf-PS-1 (300 mg/kg B.W.) pretreatment
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(40%, 80 mL/kg B. m
mucosa layer E, F Ethancl—-€-40/o—80" mL/kg B.W.) and Hf-PS-1
co-treatment group (300 mg/kg B.W. ; x200, 400) appeared a complete

surface mucosa layer.
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2 Hf-PS-1 F4971 9 x3& F9 caspase 24
2 DNA ©#H3le) v &= 9

=
oJ3stA e w(40%, 80ml/kg B.W.) caspase -3, -8, 97} &Asd AL I

Adstslom, Hf-PS-1 WA Fof Alellx o2 Fo] LrHT o] A3
HE oz yepdth E=3k oolehe AP oAl caspase -39 71E<l
PARP7} #3ll 5 ek (Figure 13). Skollal Ard st M EZAlE] #3k o]s &

HR O 2 HE S dehe HEZE
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©
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.
it
>
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_\7‘_1‘
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frt
dl
i
AL
o

fragmentations U 2 71tH(Sehirli at al, 2008). & A Ho|Hx o F
2 Qs FAe ¢ =A A DNA fragmentations 497 2w Hf-PS-1 %

3 Fo] ol e HERLTE HIE HAT(Figure 14).
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Cleaved caspase-9(37kDa) _
Cleaved caspase-8 (18kDa) _
Cleaved caspase-3 (T?kDa} _
il ———

4

Figure 13. "I:foects of

Animals were treated as

-induced gastric damage.
¥
ethods and coLIected gastric

tissues. Protem of t es was extracted with 1 uff,ér and analyzed
the expression o s P and @% ins by Westernblot
analysis. [B-actin Was e on 0 Each lane represents a

sample from an indivisual rat
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Ethanol (40%, 8.0ml/kg) - + +
Hf-P5-1(300malkg B.W.) i

Figure 14. Effects. of Hf-PS-1 on ethanol-induced gastric damage
by DNA fragmentation:

Animals were treated as materials and methods and collected gastric
tissues. DNA of tissues was extracted with 10 mM Tris - HC1 (pH 7.4),
10 mM EDTA,and 1% Triton X-100 and electrophoresis in 1% agarose
gels, and visualized by ethidium bromide staining with a UV

transilluminator. Each lane represents a sample from an indivisual rat.
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HE3he 98-S tuZ o kg 0, I8al 2 oy SAEHI=Z <
4 AMOoRNH S BEoste kst ZAES A ET & AFelA
= 9 AT GSHE SAStY a9 st 22 s
Hf-PS-1¢] Rz gHE gRletdet 1 AF oS HEstd e o ¢
22 Ul GSH7} oebs Ag ++& o w£(100%)°] Y&l 658+22.9% =
Hastdlen HE-PS-1 ¥ A wollAle oAl S 7Fek A tH103.9422.0%)
(Figure 15).

oA EgE b s gro]  olEREo] o3

g
b

AE4S MAPK
(Mitogen-activated protein“Kinases) A& g3 A#A==d, Yu et al
(2007)& ROS®| 9l3] o|=o] @43t Hrty s4th ERK:E A ZA=7
AvE W JNKSF p38MAPK= Ao 53 Adso] vk &4
AL o] F Apelo] o] AMEY AEH FFE AT st HH(Yoon
et al, 2002). ¥ AP E olggo] 9@ 9 =
| d=AeF 1ol gk HE-PS-19] AFsh2 &4 A7 o DA o] Fo] A

_4

21 E%o] MAPKs9F &

o

=] western blottingS £3] #2134t ERK1/2% A #7te] W37 ¢

ot INKS A$E e Ag A A4t Fskdnt HE-PS-1



Wl Fof Al dAJo] Fo]ER I p38 MAPK+= ERKSF #2 AIdFS HSA
t}(Fig. 16).
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140
120
100

GSH level (%)

Ethanol 40%, 8. 0mlikg) = +
Hf-P3-1(300mgfkg B.W.) 2 g ~

Figure 15. Effects of Hf -PS-1 on ethanol-induced oxidative
damage.

Animals were treated as. materials and ‘methods and collected gastric
tissues. One gram of tissues was used to measure GSH levels. The
GSH level was analyzed as manufacture’'s instruction. Each value
represents the mean+S.D. of 10 rats. Different alphabets are

significantly among the group by Duncan’s multiple range test.
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P 38

B-actin
Ethanol (40%, 8 Omifkg) e ¥ i
Hf-PS-1(300mg/kg B.W.) - ; L

Figure 16. Effects of Hf —-PS-1 on MAPKs proteins expression.
Animals were treated: as materials and methodstand collected gastric
tissues. Protein of tissues was extracted with lysis buffer and analyzed
MAPK proteins expression by Westernblot —analysis. B-actin was the

loading control. Each lane represents a sample from an indivisual rat.
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